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Preface 

The IBM System/360 Model 25 FEMDM is intended as a 
quick-recall document for use in the field. The manual 
consists of the following sections. 

1. Diagnostic Technique Diagrams 
These diagrams give a generalized approach to 
troubleshooting problems on the System/360 
Model 25. 

3. Data Flow Diagrams 
These diagrams show the system data flow and 
identify the major components of the system. 

4. Functional Units Diagram~ 
The functional units diagrams are positive logic 
diagrams of the CPU, Integrated Units, File, and 
Channel circuits. These diagrams show logical 
operation of circuits without regard to signal level, 
although actual ALD line names are used. 

5 . Opera tional Diagrams 
The operational diagrams describe some of the 
basic operations performed by the System/360 
Model 25 and its integrated attachments. 

Immediately following the table of contents is a refer
ence list of lights, switches, and latches used in the 
System/360 Model 25. 

References to the System/360 Model 25 FEMDM are 
made from the following manuals. 

System/360 Model 25 Processing Unit FETOM, 
Form Y24-3527. 

System/360 Model 25 Processing Unit Integrated 2540 
Attachment FETOM, Form Y24-3532. 

System/360 Model 25 Processing Unit Integrated 1403 
Attachment FETOM, Form Y24-3533. 

Sysiem/360 Model 25 Processing Unit Integrated 2311 
Attachment FE TOM, Form Y24-3534. 

System/360 Model 25 Processing Unit Channel FETOM, 
Form Y24-3531. 

System/360 Model 25 Processing Unit FE Maintenance 
Manual, Form Y24-3S28. 
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CPU LIGHTS 
1400 Mode 4-14 5A 
20 Mode. 4-24 5A 
Addr Match. 4-21 6E 
Allow Manual. 4-4 8D 
Alter Display PR-KB. 4-71 4C 
ALU .• 4-10 P3 9C 
A Reg. 4-10 P3 9B 
Aux Star 4-27 P2 5A 
B Reg. 4-10 P3 9C 
Byte O. 4-31 8D 
Byte 1 .. 4-35 9C 
Clock Off. 4-11 5C 
CSL. 4-1 6D 
CSL Check 4-13 8B 
Ctrl Word. 4-10 8D 
Ext 2 4-14 5D 
Ext 3 4-14 5D 
Ext 4 4-14 5E 
Load 4-1 6C 
Local Storage 5, 6, 7 4-32 P3 6A 
Manual 4-2 9A 
Printer. 4-201 9A 
Punch. 4-105 6A 
Reader 4-102 9B 
Star Data. 4-10 8C 
Storage Protect. 4-90 9D 
Star Addr. 4-10 8E 
Test 4-3 8A 
Trap 4-23 9C 
Wait 4-50 9E 

CPU SWITCHES 
Check Control Sw. 4-3 3A 
Check Reset 4-10 PI 6B 
Control Address Set 4-3 5C 
Control Storage Load. 4-1 2D 
Diagnostic Control Sw . 4-:3 3B 
Display Switch . 4-4 2C 
Interrupt . 4-2 2D 
Interval Timer. 4-91 2B 
Lamp Test 4-2 2A 
Load 4-1 2B 
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LOCATION OF LIGHTS AND SWITCHES 

Mode Sw 4-4 3D 
PSW Restart 4-3 2D 
Set IC . 4-2 2C 
Start Switch. 4-1 6B 
Stop Switch. 4-2 6B 
Store. 4-6 2C 
Sw A, B, C, D . 4-3 3E,4E,5E 

PR-KB LIGHTS 
Attn. 4-72 6A 
Intvtn Reqd . 4-72 6B 
Proceed. 4-73 9C 

PR-KB SWITCHES 
A ltn Coding. 4-72 2D 
Not Ready· 4-72 2A 
PR-KB Alter Display (On CPU Console). 4-72 2C 
Ready. 4-72 2B 
Request. 4-72 2A 

2540 READER/PUNCH LIGHTS 
Punch Check . 4-105 7C 
Reader Check. 4-102 9B 
Validity. 4-102 9B 

1403 PRINTER LIGHTS 
Brush Interlock. 4-213 2C 
End of Form. 4-213 2A 
Forms Check. 4-213 2B 
Gate Interlock 4-204 2A 
Print Check 4-211 9D 
Shift Interlock 4-213 2C 
Sync Check. 4-206 6E 

1403 PRINTER SWITCHES 
Carriage Stop. 4-213 2B 
Check Reset 4-213 2D 
Restore. 4-213 2E 
Single Cycle 4-201 2B 
Space. 4-213 2D 
Start 4-201 2A 
Stop. 4-201 2B 
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LOCATION OF LATCHES AND TRIGGERS 

CPU 
A-Reg Check. 
Adder Overflow •..• 
Addr Match Soft Stop 
Allow PC .•••• 
Alter-Display ••• 
Alter-Display Act . 
Alter-Disp Intlk ••. 
Alter Storage • • . 
Alter Storage Intlk • • • • • 
ALU Check .. 
Attach Reset. 
Attention •••. 
Aux Scan .•• 
B Reg Check. 
Case Store •• 
Clock Latches . • 
Clock Off. • 
Clock Start •... 
Clock Start •.. 
Clock Start Interlock 
Clock Start Intlk. . . . 
Console Interrupt . . • 
Console Interrupt Interlock • 
Control Addres s Set. . • • • 
Control Address Set Intlk. . 
Control Cycle Latch .•.••••. 
CSL Interlock . . 
CSL Latch .•.•..••••.•••. 
ctrl Word Check •. 
Cycle Intlk. . . • • 
Data Ready ••••• 
Diagnostic Branch. 
Display •.•..•. 
Display Store • . . 
Display Store Intlk. 
End of Line ••••. 
External Entry Reg 
Gate Channel Trap. 
Gate Channel Trap Intlk. . 
Gate M to SAR. • 
Hard Stop •• 
Hi Z Zero .. 
Hold In Latch 
Inhibit 2540 • 
Inhibit Manual Alter. • 
Initialize Printer . . • 
Instruction Step . . • 
Instruction Step Sw • 

KB Check. 
Kybd Read ..•.•. 
La Z Zero. 
Load .... 
Load Interlock. . 
Logout ..... 
Lower Case KB Char . 
MMSK Bit Latches . 
Machine Check . . . . 
Machine Check Mask . • 
Machine Check Stor Word Inhib .. 
Main Aux Control . . 
Main Storage Scan. 
Manual Inhibit. 
Micro Force • . 
New Line .... 
Not Adder Carry 
Not Ready ••• 
PR-KB Req .•• 
Printer Busy . 
Printer Write. 
Prog Mem Word Cycle 
PSW Restart. • 
Rd-Wr Share . . . . 
Read Call •.•..• 
Read Direct Enable . 
Ready •..... 
S-Reg Latches •. 
Set IC ••..•• 
Set IC Interlock. 
Shift Cycle. . 
Soft Stop ••.••••. 
Stop Latch •.....• 
Storage Addr Check 0 • 

Storage Data Check . 
Storage Wrap . • . . 
Store Control . • . • • 
Store Local Storage • . 
Store Local Storage Intlk 
System Mask Reg . . . 
System Reset . • . . • 
System Reset Interlock 

viii 

4-10 P3 9B 
4-37 7A 
4-21 5E 
4-10 3A 
4-72 6C 
4-71 4C 
4-72 5C 
4-6 5A 
4-6 5B 
4-10 P3 9D 
4-75 3E 
4-72 6A 
4-25 4B 
4-10 P3 9C 
4-75 4C 
4-11 PI 7 A-7E 
4-11 PI 5C 
4-1 9A 
4-11 PI 4B 
4-1 8B 
4-11 PI 4A 
4-2 5D 
4-2 4D 
4-3 7C 
4-3 6C 
4-12 4A 
4-1 4E 
4-1 5D 
4-10 PI 6D 
4-71 8B 
4-71 8C 
4-13 BE 
4-4 6C 
4-4 4A 
4-4 4B 
4-75 3D 
4-91 
4-22 
4-22 
4-22 
4-10 
4-37 
4-92 
4-22 
4-6 
4-71 
4-2 
4-2 
4-72 
4-71 
4-37 
4-1 
4-1 
4-72 
4-73 
4-15 
4-10 P2 
4-50 
4-10 P2 
4-27 P2 
4-25 
4-4 
4-71 
4-75 
4-37 
4-72 
4-72 
4-71 
4-71 
4-12 
4-3 
4-71 
4-27 PI 
4-92 
4-72 
4-16 
4-2 
4-2 
4-75 
4-2 
4-75 
4-10 PI 
4-10 PI 
4-25 
4-27 P5 
4-6 
4-6 
4-50 
4-1 
4-1 

6D,6E 
7D 
6E 
6A 
9C 
7D 
5B 
4C 
3A 
8C 
7A 
9A 
6C 
4A 
7E 
5C 
4C 
6E 
6B 

7B,7D 
4A 
8D 
6B 
5A 
4A 
5B 
4B 
5D 
7C 
5A 
6D 
8D 
4B 
5B 
4D 
8E 
7A 
4C 
5B 

7A-7D 
5C 
4B 
7B 
9B 
5E 
6E 
6C 
7E 
3B 
5D 
4D 

SA-SC 
5A 
4B 

TO-T4 •••••• 
TE Data Reg ... 
Trap Addr Intlk 
Upper Case KB Char 
Wait State .... 
Worst Case Scan •• 
Write Out Gate. • 

2540 READER/PUNCH 
1400 Latch ...•..... 
Block Advance. • . . • 
Block Punch Init. Rdy. • 
Block Rdr Initial Ready • 
Clock •.•.••. 
Delta Punch Scan . • . . 
Diagnostic Impulse . . • . 
Diagnostic Single Cycle. 
Intervention Required. 
PFR Restart Gate. 
PFR Validity . . • . 
Punch Address .•. 
Punch Clutch Latch. 
Punch Col SO • . • . 
Punch Cmd Intlk .• 
Punch Cycle. . . . . 
Punch Device-End •. 
Punch Equipment Check. . 
Punch Feed ...... . 
Punch Interrupt ••.•• 
Punch Intervention Req • 
Punch Micro .•.•..• 
Punch Overrun .•... 
Punch Overrun Intlk 1. . 
Punch Overrun Intlk 2 •• 
Punch Queued. . • . 
Punch Rd Fd EOF. 
Punch Run-In 
Punch Scan 1 
Punch Scan 2 
Punch Select. 
Punch Shift Adv . . 
Punch Status. 
Punch Sync •.• 
Punch Trap .•. 
Punch Trap Intlk 
Reader Address. 
Reader Clutch Latch 
Reader Col 80. • . . 
Reader Cmd Intlk . . 
Read Cycle .••.. 
Reader Device-End .. 
Reader EOF ..•.. 
Reader Equip Check Gate. 
Reader Equip Sense. 
Read Feed .•.... 
Reader Interrogation 
Reader Micro. . . . 
Reader Overrun. . . 
Reader Overrun Intlk 1 . 
Reader Overrun Intlk 2 . • 
Reader-Punch Diagnostic. 
Reader Punch Status 
Reader Queued 
Reader Select • 
Reader Status . 
Reader Sync. . 
Reader Trap. . 
Reader Trap Intlk . 
Reader Validity . 
SS-P2 Command ... 
SS-P3 Command. . • 
(SS-P2) Sequence 1, 2, 3 Latches 
(SS-P3) Sequence Latches. 
SS-R2 Command .• 
SS-R3 Command. 
Shift Adv Rdr • . 
Unit Exception. . 

1403 PRINTER 
80-240 Latch . 
Block 2 Homes 
Block Check . 
Block Resync . 
Carriage Busy. 
Channel 9 .. . 
Channel 12 .. . 
Clock Control . 
Coil Protect Check . 
Device-End • • • • • 
Diagnostic Decode 2 

4-31 
4-74 
4-22 
4-73 
4-50 
4-25 
4-92 

4-104 
4-103 
4-107 
4-104 
4-101 
4-10S 
4-101 
4-101 
4-104 
4-111 
4-105 
4-109 
4-108 
4-108 
4-107 
4-108 
4-107 
4-105 
4-107 
4-105 
4-107 
4-108 
4-107 
4-107 
4-107 
4-107 
4-112 
4-112 
4-108 
4-108 
4-108 
4-108 
4-107 
4-105 
4-108 
4-108 
4-109 
4-102 
4-103 
4-104 
4-103 
4-104 
4-112 
4-102 
4-102 
4-104 
4-104 
4-103 
4-103 
4-103 
4-103 
4-101 
4-104 
4-104 
4-103 
4-104 
4-102 
4-102 
4-102 
4-102 
4-106 
4-106 
4-106 
4-106 
4-102 
4-102 
4-103 
4-102 

4-205 
4-209 
4-211 
4-203 
4-213 
4-212 
4-212 
4-203 
4-211 
4-201 
4-202 

3A 
4A 
7B 
6B 
8D 
3D 
6D 

4A 
7A 
7C 
8D 
3A 
9A 
5E 
5C 
7C 
4B 
6D 
9C 
3D 
5C 
4A 
3B 
9B 
5C 
7A 
4A 
5B 
7C 
9E 
6E 
7E 
6D 
7B 
8A 
5A 
7A 
7B 
9C 
5C 
4C 
8D 
5D 
9A 
4E 
3C 
4B 
3B 
8E 
7C 
4B 
7B 
8A 
7C 
9C 
8E 
4D 
5E 
5D 
6D 
3C 
6C 
3D 
4A 
8E 
5E 
8C 
4A 
6A 

5B,C,D 
5B,C,D 

4C 
3D 
7C 
7A 

4D 
5D 
5B 
8E 
SE 
9E 
9E 
7B 
9C 
6D 
7D 



1403 PRINTER (Continued) 
Diagnostic Decode 3 ••• 
Diagnostic Decode 4 • 0 

Diagnostic PSS Pulse • • 
Diagnostic Write 
End of Forms . 
Forms Check . . 
Hammer Check . 
Hammer Driver Latches 
Home Gate • 
Initial Ready. 
Last Scan .•. 
MCS Emitter 
PCC End Latch 
PCC Latches • • 
PLB ,Data Reg Latches 
PLB Parity Check •• 
PLBAR Latches. 
Print Attention 
Print Busy ..• 
Print Control . 
Print Gate ••• 
Print Ready • 
Print Request • • 
Print Scan ... 
Printer in Sync . 
PSS A-Latch .• 
PSS B-Latch. 
PSS C-Latch. 
PSS Gate .. 
Read Control 
Ready Request Hold. 
Remember Last Home 
Remember No PLC • 
Request Queued • • . . 
Restore Latch •.••• 
Diagnostic Request Gate 
Single Cycle •.• 0 • 

Single Cycle Print. . 
Skip Latch .•.•.. 
Slow Brush Latches. 
Slow Speed Latch 
Space Latch . 
start Key .•• 
Sync Check •. 
Write Control . 

FILE 
o Count 1 
o Count 2 .••.. 
o Count Control . 
20/21 Gap Count. 
20/21 Latch. 
20/21 Reset. • 
Addr Mark 1. 
Addr Mark 2 •. 
Addr Mark 3. 
Bit Ring ..• 
Bit Ring Inhibit . 
CCW Count 0 . 
CCW Flag Reg. 
Chain End ... 
Clock ••••• 
Clock Thru K + D . 
Cold Start .•.. 
Command Chain. • 
Compare Gate. . • • 
Compare Gate Diag . 
Compare Data Trig . 
Compare Inhibit. • • . 
Condition Track Overrun . 
Conditioned Index Gate • 
Count Field . . . • 
Count-Op •..• 
Counter Byte 000 . 
CUB Latch ••• 
Cyclic Code Error 
Cyclic Code Shift Reg. . 
Cyclic Code Zone 3 . 
DL Equal Zero 
Data Chain ...•... 
Data Check ..•.. 
Data Check In Count. 
Data Field ..••• 
Data Length Reg. High . 
Data Length Reg Low • • 
Data-Op ••.•••••• 
Data Overrun ..••• 
Delayed CCW Equal 0 
Delta Data Chain 
Deserializer Reg • 
Diagnostic Mode 
Erase Gate •••• 
Erase Gate Hold. . 
Erase to Index. • . 
Field Length ctr High. • 
Field Length ctr Low •• 

4-202 
4-202 
4-204 
4-209 
4-213 
4-213 
4-211 
4-210 
4-204 
4-201 
4-209 
4-204 
4-206 
4-205 
4-208 
4-211 
4-207 
4-201 
4-201 
4-203 
4-201 
4-201 
4-202 
4-203 
4-204 
4-204 
4-204 
4-204 
4-204 
4-207 
4-202 
4-209 
4-209 
4-202 
4-213 
4-202 
4-203 
4-201 
4-213 
4-212 
4-212 
4-213 
4-201 
4-206 
4-207 

4-333 
4-333 
4-333 
4-311 
4-311 
4-311 
4-333 
4-333 
4-333 
4-303 
4-303 
4-314 
4-321 
4-341 
4-301 
4-307 
4-335 
4-321 
4-327 
4-355 
4-323 
4-327 
4-331 
4-331 
4-305 
4-319 
4-313 
4-335 
4-327 
4-327 
4-305 
4-315 
4-321 
4-331 
4-331 
4-305 
4-313 
4-311 
4-319 
4-331 
4-315 
4-321 
4-323 
4-355 
4-307 
4-307 
4-307 
4-313 
4-313 

7D 
7E 
4B 
5D 
4A 
4B 
8D 
9B 
9C 
8B 
5D 
4E 
8D 

9B-9E 
4C 
8E 
5B 
9A 
5D 
4B 
4D 
7B 
6B 
5B 
6E 
3C 

4C 
6C 
7C 
5C 
3A 
3D 
3B 
5B 
4E 
4D 
4C 
4B 
7C 
4A 
8A 
4D 
4A 
6E 
5E 

4A 
4B 
4C 
3A 
6A 
5A 
7D 
7D 
7E 
6B 
4B 
4A 
3A 
4A 
SD 
8E 
4A 
3A 
4A 
7D 
8C 
5C 
8A 
4A 
8B 
4C 
SA 
4E 
8C 
8D 
5E 
5D 
3A 
8C 
8D 
8D 
5E 

5D 
4D 
8E 
4B 
4E 
8B 
4E 
4D 
5D 
8E 
5E 
5C 

Field Ring 
File 0-3 Select • 
File Bus Out 0-7 
File Request. 
First Field 
First Share 
Flag Bit 0 • 
Flag Bit 6 •• 
Flag Bit 7 • 
Flag Byte •• 
GMWM .•• 
Gate Addr 0-3 Diag . 
Gate Addr 4-6 Diag • 
Gated Atten. File 0-3. • 
Go Latch ••••• 
Head Compare •• 
Head Condition 
High Compare .. 
Home Address Field 
Index Passed • • • • 
Interrupt Latch • • • 
Inter Record Gap Z one A • • 
Key Field .... 
Key Length Reg • 
Key-Op .... 
Last Byte Gate 
Low Compare . 
Last End-Op 
Miss AM .. 
Mode Error. 
Mode Latch •• 
Multi Track-Op • 
NTO-op •••.. 
No Record Found • 
Op-Register •• 
Phase-A Reset . 
Phase-A Set. . . 
Post Record Zone 4. 
Pre Record Zone 1 • 
Prog Controlled Int • 
Read Buffer Reg. 
Read Clock • • • • 0 

Read Data ..•••• 
Read Delay Control . 
Read Gate. 
Read Op •.... 
Read Phase .•. 
Read Word Mark 
Recalibrate Time Out. • 
Record Zone 2. 0 

Scan Gate ••••• 
SLI Bit ...•.. 
Search Addr Mark 
Search Equal Ope 
Search Hi Op . • . . 
Second Share • • • • 
Selected End of Cyl • • 
Selected File Ready. • 
Selected Index. . . . 
Selected On - Line . . . . 
Selected Seek Incomp • • 
Selected Status Holds • 
Selected Unsafe • • • 
Serialized Data Tr 
Serializer Reg • 
Set Control Tag . . . 
Set Cylinder Tag . 
Set Difference Tag 
Set Head Tag • . 
Share Req Hold 
Share Request. • 
Short Search 
Skewed Data 
Skip Data .. 
Space Latch . . 
Standard Index 
standard Read Data • 
Status Modifier • . 
Sync Detect Gate . 
Tag Register . • • • 
Track Cond Check. . 
Track Overrun 
Trap Gate •.••• 
Trap Latch .••. 
Variable Gap Ctr . 
Variable Gap Zone B 
Word Mark .•... 
Write Addr Mark Time •• 
Write Buffer Reg . • • • 
Write Clock Gate • • • • • 
Write Gate 
Write-op •••. 
Write Pad .••. 
Write Phase A 
Wrong Length Record. 
Zone Ring •... 
Zone Ring Gate . • • • 
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4-305 
4-351 
4-349 
4-337 
4-339 
4-337 
4-339 
4-339 
4-339 
4-339 
4-353 
4-355 
4-355 
4-351 
4-335 
4-315 
4-331 
4-327 
4-305 
4-331 
4-335 
4-305 
4-305 
4-311 
4-319 
4-315 
4-327 
4-335 
4-339 
4-353 
4-353 
4-319 
4-341 
4-331 
4-319 
4-301 
4-301 
4-305 
4-305 
4-335 
4-325 
4-301 
4-301 
4-'301 
4-303 
4-319 
4-301 
4-353 
4-349 
4-305 
4-327 
4-321 
4-333 
4-319 
4-319 
4-337 
4-351 
4-351 
4-351 
4-351 
4-351 
4-351 
4-351 
4-325 
4-325 
4-349 
4-349 
4-349 
4-349 
4-337 
4-337 
4-315 
4-333 
4-321 
4-353 
4-331 
4-323 
4-327 
4-333 
4-349 
4-339 
4-331 
4-335 
4-335 
4-311 
4-305 
4-353 
4-301 
4-323 
4-303 
4-307 
4-319 
4-353 
4-301 
4-315 
4-305 
4-305 

BB 
4A 
SA 
7C 
3C 
7D 
BC 
8D 
8E 
4D 
8E 
3A 
7A 
3D 
4B 
8E 
4C 
8A 
8B 
4D 
4B 
5A 
8C 
5B 
3C 
8C 
8B 
8E 
4B 
8B 
3D 
3A 
4C 
HE 
3A 
3B 
3A 
5E 

5C 
4D 
8D 
3C 
3D 
4E 
4D 
3D 
4D 
3E 
3E 
5D 
4C 
3C 
4E 
3B 
4B 
7E 
8A 
8A 
8B 
8B 
8C 
8A 
8C 
8B 
8D 
4C 
4B 
4A 
4B 
9C 
8B 
4C 
5A 
3C 
8B 
4B 
7C 
6E 
8A 
4A 
8B 
8C 
7A 
8C 
5B 
5B 
4C 
7A 
8B 
8D 
4C 
4E 
5B 
4A 
8B 
5A 
3E 
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CHANNEL 
Address-Out 
Buffered Device. 
Burst Latch. . . . 
Channel Diagnostic . • 
Channel Identification 
Channel Parity Check. • 
Command-Out. . • 
Data Chain Request. 
Initial Selection. 
Operational-Out. 
Select-Out .. 
Service-Out. . 
Suppress -Out Control. • 

x 

4-401 5C 
4-403 5D 
4-403 5C 
4-403 5E 
4-403 5B 

. . 4-413 5C 
4-401 5D 

.. 4-403 5A 
4-401 5E 
4-401 5H 
4-401 5E 
4-401 5A 

. . . 4-403 5G 



LEGEND 

1. LOGIC DIAGRAMS 

Clear 
(Reset) ... 

o 

(Register Name) 

(ALD Page Number) 

o 4 

T 

Clear 
(Reset) 

Carry 
Counter Name 

15 

Register, Counter 

Input side is denoted by thick line. 
A partial transfer of contents is 
shown by numbered input and/or 
output Ii nes. 

+ 1* 

~ *+forup 
,L -for down 

(Set) r--" 
FL 

(Reset) t--_. 
AC 123 

(Set) 1---. 
FF 

(Complement) t---. 
(Reset) t---. 

---~ 

(Data) ,--C-PH---=.:"I 

(Controll ..... -_ 

(Clear) '--L_--1 

(On/1) 
Flip Latch 

I nput side is denoted by thick line. 
Circuit multiples shown by numeral 

(Off/O) in lower right corner. ALD reference 
page may be shown beneath. 

(On/1) Flip-Flop 

I nput side is denoted by thick line. 
(Off/O) Shift signal is shown by a P or N. 

(Output) 

Polarity Hold 
Input side is denoted by thick line. 

; f--_~ANC 

: t----~ CR 

Exclusive OR 

f G : Negator (Inverter) 

;=::I ~ N .... lve Polarity Wedga 

Adder 

Form Y24-3529-0 
FES Y 24-05 06 

(Time) 

Shlftlnpu' f-p& 

f 

Singleshot 
(Time) 

r-1::~ ~ 
(Frequency) 

r-1 Csc ~ Oscillator 

(Time) r-1 TC ~ Time Calay 

- I ndicator Lamp 

Identifies indicatable bus, register, 

latch, etc. such as: 

Indicatable bus with number of 

bus lines indicated. 

I ndicatable F lip Latch 

s 
Parity Check Data Bus 

".---111811---f Parity Generate Data Bus 

Amplifier 

~ AR XX L XX Abbreviations 

~ r--' CD = Core Driver 

H I/OIF) 

I 
(Gate) X 00.00 

1 

HD = Head Driver 
10 = Indicator Driver 
LD = Line Driver 
L T = Line Terminator 
MD = Magnet Driver 
V = Voltage Amplifier 

Interface 
Denotes interface between two units. 

Multiple Line Transfer 

Gate 

Numerals against gate symbol give page or diagram 
number of gating circuit. 

xi 
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LEGEND 

1. LOGIC DIAGRAMS 

Advance!-------, 

7 

Input 

o 
Reset~ 

Advan ce 

Input~ 

Reset 

1 
8 

7/7 

6/6 

5/5 
4/4 

3/3 
2/2 

1 ~1 
EOR 

t 

2. TIMING CHARTS 

7 

Output 

o 
r--EOR 

Active State 

Shift Registers 

The Shift Registers are commonly 
used to serialize and deserialize 
data information. I nput side is 
denoted by the thick line. A partial 
transfer of contents is shown by 
numbered input/output lines. 

3-_-_. Numerals at beginning and end of the bar identify the 
signalls) (also on the same chart) that activate and de
activate this line. "(Not)" with the number indicates 
that lack of the signal conditions the line 

3.FLOWCHARTS 

(----) 

__ ...... 1 _____ ----' 

xii 

Terminal 

Indicates beginning or end or event. 

Process 

Indicates a major function or event. The upper 
portion of a divided block specifies where a 
detailed flowchart of the process is located. 

Annotation 

Gives descriptive comment or explanatory note. 

2 
3 
4 
5 

I 
I 
I 
I , 

""" 
1 
.. 

.. 

2 3 4 

0 .. 
* 

0 0 

5 
0 t--

r-
r-
I--

.. I--

1 
2 
3 
4 
5 

Decision 

Multiple Line 
Input/Output Block 

* I ndicates active level 

o I ndicates inactive level 

I ndicates a point in a flowchart where a branch 
to alternate paths is possible. The upper por
tion of a divided block specifies where a de
tailed flowchart is located. 

4. GENERAL 

On-Page Connector 

On-Page Connector 

I ndicates connection between two parts of the 
same diagram. Arrow leaving symbol points 
(line-of-sight) to correspondingly-numbered 
symbol. 

Indicates connection between two parts of the same 
diagram. Alphameric grid coordinate of complementary 

A3 connector shown beneath. 

Diag 1-2 

Off-Page Connector 

Indicates connection between diagrams located on separate pages. 
Location of correspondingly-lettered symbol shown adjacent. 



Legend 

Decision point-Decisions 
made at these points vary 
due to the strength of the 
symptoms and whether 
the diagnostics are on 
cards, tape, or disk. 

as') Successful execution of (1) 
allows normal sequence 
execution to (2) 

(2) 

L-____ ~~ Detection/resolution 

General Diagnostic Strategy Diagrams 

Customer reported 
trouble 

Select and run desired 

Customer 
program 

These diagrams describe the elements of the System/360 Model 25 basic 
maintenance strategy and how these elements'should be most effectively 
used by FE. A majority of failures are expected to respond to this 
diagnostic package, which features comprehensive high-resolution card
fault-locating rnicrodiagnostics. 

The above diagram presents a general overview of the diagnostics and 
is not intended to be complete in itself. 

Descriptive text sections of the following diagrams are written to the 
minimum detail level necessary for understanding and executing the main
tenance strategy. For example, the microdiagnostic descriptions are at a 
summary detail level. The detailed micro diagnostic description consists of 
the Microprogram Automation System (MAS) list and comments. 

For all categories of microdiagnostics, card replacement based on card
fault-location information is the primary approach to fault correction. 

Diagram 1-1. Using the Diagnostic Program Package (Part 1 of 9) 

20 emulator 

Form Y 14-35 2Y-U 
FES Y24-0506 

Card-fault-Iocation information is provided for all micro diagnostic routines 
except those that are I/O unit oriented. Tests run under the micro diagnostic 
monitor use the 1052 to print card-fault-location error messages. Card-fault
location for the nonmonitor micro diagnostics are contained in the MAS 
listing. For all categories of microdiagnostics, the MAS listing for these 
routines is provided for additional failure analysis aSSistance: 

Additional resident maintenance facilities are provided as part of every 
emulator microprogram to assist in failure analysiS. These are: 

1. FE trap (64 bytes starting at CS address 280) 
2. Machine-check trap and 1052 logout 
3. 1052 alter/display. 

2025 FEMDM (6/69) 1-1 
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The minor additional circuitry required for 1400-mode operation of 
2311 and 2540 devices is tested using the microdiagnostics for these 
attachment features. Consequently, no special 1400 compatibility 
diagnostic or function tests are provided with this feature. 

Similarly, the System/360 Model 20 Mode feature is implemented almost 
entirely by microprograms. Therefore special diagnostics are required only 
when a 2560 MFCM is included with this feature. 

Diagnostic coverage for this feature configuration System/360 Model 20 
Mode with 2560 MFCM is: 

1. Microdiagnostics to test the 2560 attachment logic in the CPU. 
2. 2020 Machine Function Tests (macrodiagnostics) executed in the 

System/360 Model 20 Mode to exercize and diagnose the 2560. 
3. Impulse Check Routines (coreload *E90) for measuring the timing 

impulses from the 2560 and comparing them against a tolerance table. 

The diagnostic strategy diagrams are the vehicle used to describe the 
general approach for executing the diagnostic package. The summary 
strategy diagram on this page provides a general conceptual perspective of 
the diagnostic strategy. The detailed strategy diagrams are not intended to 
cover all failure circumstances nor will they for a specific problem define 
which diagnostic execution path is most effective. For example, if the 
failure symptoms point strongly to a tape unit problem, then the micro
diagnostics should be bypassed and DMA4 plus the tape macrodiagnostic 
sections should be loaded and executed. 

The 2025 diagnostic program package and diagnostic strategy diagrams 
do not preclude the FE using common sense and his ability to recognize 
and interpret customer or machine indicated failure symptoms. The 
diagnostic package is most effective when its execution is based on the 
above ingredients. 

Note: Where alternate input devices are available, the complete Diagnostic 
Program Package (DPP) should be kept in appropriate form to use these 
devices for Control Storage Load (CSL). 

The recommended order for using the alternate CSL capability is : 
(a) disk 
(b) tape 
(c) cards 
The general diagnostic strategy is based on comprehensive, high

resolution card-fault-Iocating micro diagnostic programs. These main
tenance facilities are sectionalized into the following categories. 

RESIDENT MICRODIAGNOSTICS 

• The resident CPU microdiagnostic (BDIA) is initiated automatically 
by system reset CSL, or IPL to test the basic CPU logic necessary 
for a control storage load operation. 

• The checksum routine is always initiated following the resident CPU 
microdiagnostic to ensure that control-storage contents are correct for all 
emulator core loads. 

• When the card reader is the only input device, the micro diagnostic tests 
the attachment circuitry and the I/O read function necessary to load 
control storage from the card reader. 

• The channel microdiagnostic is provided on systems having neither Inte
grated 2311 Attachment nor Integrated 2540 Card Read Punch. It tests 
the circuitry necessary for the channel to be functional. 

The resident CPU microdiagnostic routines test the CPU circuits necessary 
for a control storage load (CSL) operation. No I/O device or attachment 
circuitry is checked. 

For all operating modes (System/360 or other emulator), the resident 
CPU microdiagnostic is loaded into fixed locations of control storage 
beginning at address 0240 (system reset trap address). 

Generally, errors are indicated either by a stop word, a stop loop, or a 
branch-test stop. If the CPU stops because of a stop word, the clock is 
stopped. The clock-off light on the CPU console is turned on. The M-register 
contents are displayed (the M-register contains the address of the next 
control word). 

A stop loop is a single-word loop. The clock runs, but the microprogram 
does not progress. This type of error indication is identified when the 
system light is on, the manual light and clock-off light are off. The branch 
test stop method of error detection is used to indicate that a branch was 
executed incorrectly. This diagnostic function uses special hardware 
(DR-register bit 7) to detect the failure to branch correctly. The console 
indication is the same as for a stop word (system light off and manual light 
on) with the additional indication of the DR-register bit 7 remaining on. 
Similar to the stop word, the clock is stopped and the M-register contents are 
displayed (address of next control word). 

These stop indications, together with a list of possible failing-card loca
tions, provide a comprehensive diagnostic tool. This micro diagnostic is 
entered automatically when the: 

1. system reset key is released, 
2. CSL bootstrap and control-storage loading routines are completed, or 
3. load key (IPL) is released. 
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These routines include a branching test, an ALU function test, a mode
register test, a storage word test, an LS X-line addressing test, an LS set/ 
reset test, a dynamic condition register set/reset test, an ALU error-detection 
and A/B-register error-detection facilities. 

The checksum routine is always initiated upon completion of the resident 
CPU diagnostic. This routine performs an exclusive OR function of the 
contents of control storage (with the exception of EC information located 
at 0002 through OOOC and the 64-byte CE trap area starting at location 
0280 hex). A special checksum number, created by the microprogram and 
included with every CSL, causes the exclusive OR function result to be 
zero. Executing the checksum routine ensures that the control store load 
was complete and correct, and that the control storage contents have re
mained complete and correct. This provides protection against a missing 
CSL card, an inadvertent change to some control storage data, or a machine 
failure that prevents proper control store loading. A CSL check indicator on 
the console pane] is turned on when a checksum error occurs. 

A message confirming the EC level of the core load is printed on the 
console printer (see example on Diag 1-1 Part 7) when the program is exe
cuted as part of the resident microdiagnostic program initiated at the 
completion of a CSL. 

If the CPU is in CE mode (CE key is inserted), a correction factor is 
automatically entered into control storage. This correction factor permits 
future execution of the checksum routine without error. This correction 
factor remains until the next control store load. Upon completion of the 
checksum routine the system-reset routine is entered and executed. 

On systems where the card reader is the only input device, a resident 
diagnostic is used to test the card reader circuits needed to CSL. The 
diagnostic uses the portion of control storage usually apportioned for file 
microprograms. 

If used for the Integrated 2540, this microdiagnostic tests the circuits 
used for manual operation, for card-feed path handling, and reader status 
and checking circuits. 

If used for a card reader attached to the channel, this microdiagnostic 
tests much of the logic necessary for a CSL operation from a card reader 
attached through the channel. 

For systems haVing neither 2311 Attachment or Integrated 2540, a 
resident microdiagnostic is provided to test the channel circuitry. Due to 
these restrictions, only a low percentage of the systems will have this 
resident program. 

Nonresident, Nonmonitor-Oriented Microdiagnostics 

• *100 
The nonresident CPU microdiagnostic is intended to provide extensive 
coverage and high failing-card resolution for the basic CPU logic. It 
provides expanded detection and failing-card resolution as compared 
to the resident CPU microdiagnostic. It also contains the resident micro
diagnostics for the 2540 and the channel. 

• *110 
The nonresident 1052 micro diagnostic comprises two parts: the 
attachment-circuitry routines, and the device exercising routines. This 
microdiagnostic ensures that the 1052 is capable of performing the 
I/O functions required by the microdiagnostic monitor. 

• *130 
The nonresident memory microdiagnostic is designed for use if a CPU 
has two storage modules under the failure conditions described in the 
following. 

The nonresident CPU microdiagnostic routines provide a complete, high
resolution test of basic CPU logic hardware. The routines are normally 
executed as the second logical step (after BDIA and checksum routines) 
of the primary diagnostic strategy. They can also be executed before and 
after any EC activity to verify CPU operation. 

All systems will be shipped with the * 1 00 residing in control storage. 
Once the basic CPU has been tested, the CSL device (Integrated 2540 or 
any reader attached to the channel) may be tested by using the resident 
diagnostic. 

The nonresident CPU micro diagnostic can be loaded from cards, tape, 
or disk, using the CSL procedure for the appropriate input device. The 
routines are then executed automatically in a given sequence. If these tests 
are already loaded, the system-reset key initiates execution of the routines 
in the correct sequence. The system stops after the last test. 

These routines should be loaded and executed (although this is not 
significant) before attempting to run the 1052 diagnostics or any of the 
tests executed under the micro diagnostic monitor. The nonresident CPU 
micro diagnostic is executed at computer speed and gives maximum 
assurance that the basic CPU data paths are error free. 

Any errors encountered (such as a stop word or a branch-test stop) 
are indicated on the system control panel. If an error is detected, the CE 
checks the fault-location list of possible failing-card locations for this error 
indication. Some of the functions tested are: 

Access and branch facilities 
Basic ALU 
Arithmetic modifier 



Diagnostic register 
Status register set and reset 
Local storage Y-axis line-address decode and read/write controls 
Local storage controls and cycle-control (storage word) 
Local storage X-axis line-address decode and set/reset 
Local storage addressing and data storage 
System mask register 
ALU-check circuits 
Comprehensive arithmetic facilities 
Storage word 
Priority Control 
Trap priority. 

The 1052 micro diagnostic program is a standalone program designed to 
test the console printer and attachment circuits. An error causes a micro
program stop. Error messages are contained following the stop-word location 
in the microprogram listings. If the CE performs the suggested repair pro
cedure and the same error occurs again, the scope loop facility allows a tight 
loop on the error. Logic page references are included in the second error
stop error messages. This test is usually placed in the card reader hopper 
with the nonresident nonmonitor-controlled CPU microdiagnostic. It is then 
normally executed as the next test after the CPU microdiagnostic has been 
completed without error. The nonresident 1052 microdiagnostic can also be 
loaded separately and run separately from the CPU nonresident micro
diagnostic. This is useful for verifying correct operation after making 
mechanical adjustments in the console printer. 

The first part of the test is concerned with the attachment and control 
circuitry, because confidence in the control circuit must be established be
fore the mechanical units can be checked. Some of the functions tested are: 

TU- and TT-registers (basic operation and status storage) 
System reset 
Basic interface control 
Upper case and lower case character decode circuits 
Space, carrier return, and end of line, when applicable 

The following message is printed on the 1052 when the first part of the 
test is completed. 

1==1 0123456789 WRITE. FOR 12.5 INCH 
PLATEN DEPRESS START KEY. FOR 13 1/8 
PLATEN AND EOL TEST DEP REQ THEN START 
KEY-1234567 

ROUTINES TYA1, TYA2, TYDB, TYDC, HAVE 
BEEN COMPLETED WITHOUT AN ERROR. 

TO RUN ROUTINES TYDD AND TYDE WHICH WILL 
REQUIRE MANUAL INTERVENTION DEPRESS 
START THEN THE REQUEST KEY, AND FOLLOW 
INSTRUCTIONS AT EACH STOP WORD. STOP 
WORD ADDRESS IS ADDRESS IN CONSOLE 
LIGHTS MINUS 2. 
*** NOTE ***TO BYPASS MANUAL ROUTINES 
DEPRESS THE LOAD KEY. THIS 
WILL CSL MICRO MONITOR IF AVAILABLE. 
With confidence established in the control circuitry, the second part of 

the micro diagnostic is started. This part includes manual intervention 
routines, and checks for correct printing from the keyboard as well as the 
set and reset of the various external facilities. Also included are facilities 
for adjusting singleshots, for continuous printing of a selected character, 
and for unlocking the keyboard to allow characters to be typed. The latter 
function facilitates mechanical adjustments. During this second part of 
the test, instructio~s in the MAS listing provide direction to the CEo 

The nonresident memory micro diagnostic is provided for systems with 
two storage modules to isolate hardware failures within a module. It is 
intended for use when a memory failure is occurring in only one of the 
modules. The micro diagnostic isolates SLT failures to a failing card and 
array failures to the defective section of the array. 

The microdiagnostic loads various bit patterns into the failing storage 
module, reads the data back out and retains the addresses of failing locations. 
The failing addresses are then analyzed and a decision is made as to the 
card location of the failing component. The card location is then indicated 
via a 1052 printout. If a card location can not be determined, a message is 
printed describing the problem causing the failure. 

Loading of this micro diagnostic is restricted to the Integrated 2540 or a 
channel reader. Output messages are printed on the 1052 Printer. A 
special set of bootstrap cards is required for loading *130; these are 
provided with the system. 

Nonresident, Monitor-Oriented M icrod iagnostics 

The descriptions in the following sections are used to test for, and diagnose, 
failures associated with the various input/output attachment features (except 
1052) the I/O channel, and certain CPU features. The micro diagnostic 
monitor (*lCO) provides the capability for loading microdiagnostic sections, 
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printing messages required by the sections and the monitor, handling all 
interrupts, handling all traps, looping of a section, and looping of a routine 
within a section. 

The low-haff of control storage (addresses 0000 to 1 FFE) is reserved 
for the monitor. The section to be executed is loaded into the high-half of 
control storage (addresses 2000 to 3FFE). 

The micro monitor should be configurated for the individual system by 
adding a maximum of two cards to the monitor deck immediately preceding 
the end card. For detailed information, refer to routine WW8A in the micro
monitor (*ICO) microlisting. 

(1) CPU FEATURES (*200) 

The CPU features micro diagnostic operates under monitor control to pro
vide a comprehensive check of hardware and logic peculiar to Storage 
Protection and/or Interval Timer; optional features on the 2025. 

The first part of the section is comprised of routines designed to provide 
resolution for Storage Protection. Some of the functions performed are: 

Setting and resetting of the associated registers (Q, FQ, GQ, HQ). 
Verification that the data paths between the registers and CPU are 

operational. 
Writing and reading capabilities of the 64-byte monolithic local 

storage memory. This routine also permits scoping of local storage 
timings. 

Parity checking of the monolithic stack and verification of the parity 
checking circuitry. 

Interaction test of the monolithic stack. 
A check of each tag and key position by first setting 00 and then FF 

in each position. 
Capability to detect key and tag mismatch or a bad parity tag in file 

mode. 
The second part of the CPU features section is designed to check logic 

and hardware (T register triggers and latches, etc.) associated with the 
Interval Timer. Error and fault locating messages are printed on the 1052 
under monitor control for both parts of the CPU feature micro diagnostic. 

(2) INTEGRATED 2311 ATTACHMENT MICRODIAGNOSTIC 
(*300, *310, *320) 

This microdiagnostic program operates in the micro diagnostic monitor 
environment to exercise and test the Integrated 2311 Attachment circuits. 

Initially, the diagnostic mode is turned on in the attachment circuitry. 
The purpose of this is to prevent any activity in the 2311 itself, and then 
to allow the attachment circuitry to be tested without the 2311. This 
permits a thorough evaluation of the attachment circuits without manipu
lating any actual data on the 2311. A failure in any basic test causes a 
branch to the error check and message subroutine which provides the 
general housekeeping needed (within the Integrated 2311 attachment 
micro diagnostics )~ such as control of the looping facilities, routing the 
program to the proper error messages, and interface with the micro
diagnostic monitor. The micro diagnostic monitor contains the necessary 
CPU general housekeeping routines, as well as the console printer-keyboard 
subroutine so the error messages can be printed. 

The basic function tests progress from the simpler hardware functions to 
more complex overall functions. The test sequence is as follows: 
• A general hardware reset test for some of the attachment circuits. 
• Op-register and op-register decode. 
• Bit ring advance via write phase A and read clock simulation. Both checked 

for write clock gate and read gate. 
• Exercise the compare logic. cyclic code register and associated circuits 

and read buffer and write buffer shift circuits. Sync detect character 
and sync detect along with bit ring inhibit is checked. 

• A read home address and RO operation are simulated. 
• Flag bits 6 and 7 and track condition are checked. 
• A write home address command, write RO command, a write-count, key 

and data command are simulated. The write count key data command 
simulates through write address mark time because after this point the 
operation is the same as the write RO command. 

• The 1400 circuits are tested if the option is on the file control. See the 
micromonitor sense switches for definition of Integrated 2311 1400 
hardware. 

• The data check, data check in count, and track overrun are checked. 
• A search equal home address operation is simulated. 
• Wrong length record and CCW count 0 circuits are checked. 
• Some of the file trap gate, trap conditions, clock through key and data, 

data overrun, and head compare are checked. 
• A search equal count command is simulated. 
A routine is provided to aid in adjusting some of the file control singleshots. 
Routine 06 (X06A) of *300 contains instructions for the adjustment 
procedure. This routine is normally not run unless the appropriate section 
sense switch is on. The singleshots that can be adjusted via this routine 
are: 

1. Head condition 
2. 400 ns index and delta 400 ns index 
3. Control tag 
4. Upper and lower 16 ms singleshots for recalibrate timeout. 
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(3) INTEGRATED 1403 ATTACHMENT MICRODIAGNOSTIC 

(*400, *410, *420) 

The printer attachment micro diagnostic exercises and tests the 1403 attach
ment and control circuits. The test is designed to check the hardware logic 
used for printing and performing carriage operations. Mechanical functions 
are also exercised. 

The micro diagnostic program consists of three groups of routines: 
The first two groups include the dynamic, non-printing, fault-locating 

tests. The CE transfers the current limit switch (a CE aid) so printing is 
suspended. This prevents the possibility of print magnet coil damage due 
to an existing defect. These groups check all the basic attachment and 
control circuits such as status generation, timing circuits, buffer and buffer 
control, PCC and subscan control, and checking circuits. 

The third group of routines is executed for a more rigorous exercising 
of the mechanical and electronic units. In these routines, printing and 
carriage operations are allowed to occur to exercise all printer functions. This 
group includes carriage exercising routines and a print routine. 

The error message scheme for these routines consists of basic error 
information printed via the 1052, with reference to the micro listing for 
more extensive fault locating and troubleshooting messages. In some cases, 
oscilloscope sync point information is included in the error messages to 
facilitate trouble analysis with an oscilloscope. 

(4) INTEGRATED 2540 CARD READ PUNCH MICRODIAGNOSTIC 
(*500, *510) 

The 2540 micro diagnostic operates under control of the micro diagnostic 
monitor to perform comprehensive tests of logic circuitry for the Integrated 
2540 attachment as well as much of the device circuitry. The first part of 
the test (*500) includes various dynamic routines designed to exercise and 
test control and attachment circuits at computer speed. This allows a rapid 
checkout of the majority of reader-punch circuits. Some of the functions 
tested are: 

Basic data flow and branch registers (RS, DS, RPS, RPD1, RPD2, RPl, 
and RP2) 

Circuitry for manual operations and card feed path handling 
Status and error-checking circuits 
Basic data handling ability of attachment (includes shift and address 

registers for all cycles for both reading and punching). 

The second part of the test (*510) includes routines that exercise the 
mechanical functions as well as the attachment and control circuits. This part 
of the test identifies brush failures by row and column. Punch feed read is 
also exercised. Also, card punch data-oriented problems are detected and 
identified. 

(5) SYSTEM/360 CHANNEL MICRODIAGNOSTIC (*600) 

This microdiagnostic program is executed in the monitor environment 
to test the System/360 channel. These routines are designed to test the 
channel circuitry to ensure that it can generate and respond to all standard 
I/O interface signals. Failures cause a branch to the microdiagnostic moni
tor for error message printout and looping facilities: 

The first routine tests that all channel registers (GD, GS, GI and GT) 
can be reset correctly. The microlisting describes the correct reset of these 
latches, and includes a summary of the register position functions. Also 
tested are the channel diagnostic latch for correct set and reset, the CPU
to-external line for correct function, and the channel mode circuit for 
correct operatiol). 

The second routine checks the bus-out and bUs-in lines (all bits), and 
the tags-in lines (request-in, operational-in, status-in, service-in, select-in, 
and address-in). 

The third routine checks the tags-out latches for correct set and reset. 
This includes the operational-out, the select-out, the service-out, the 
command-out, and the address-out latches. This routine simulates failure 
conditions that could erroneously raise a tags-out line to determine correct 
circuit operation. 

The fourth routine checks for correct operation of the service-in and 
status-in circuits. The micro diagnostic program checks that these lines fall 
in correct response to the service-out and command-out lines being raised. 
In addition, the correct operation of the channell interrupt latch is deter
mined. 

The fifth routine checks the suppress-out data chain, channel ID, and 
buffered-device latches for correct operation. Direct set and reset responses 
are checked, as well as the funetion of these latches in response to other 
circuit functions. 

The sixth routine checks the burst latch, the initial selection latch, 
and the low and high priority trap circuits. Correct trap requests are simu
lated and the circuit responses checked. An incorrect trap request causes a 
branch to the monitor so an error message can be printed. 

The seventh routine checks for correct function of the channel parity 
circuits. 

Additional routines are provided to facilitate diagnosing interface and 
I/O device failures. These include: 
a) Check Sel-Out wrap around to Sel-In. 
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b) ADDRESS response test 
c) TEST I/O, complete initial selection of all possible device addresses. 
d) Single cycle routine - command to a particular address and looping 

capabilities 

(6) INTEGRATED COMMUNICATIONS ATTACHMENT 
MICRODIAGNOSTICS (*700, *710, *720, *730) 

*700 This microdiagnostic operates under control of the microdiagnostic 
monitor to test extensively the leA base hardware. The test performs 
microprogram trapping, line adapter addressing, and extensive checkout 
of the CPU to ICA interface. 
*710 This micro diagnostic operates under control of the microdiagnostic 
monitor to test the start/stop EIA and telegraph line adapters. The test 
performs an extensive checkout of line adapter addressing and trapping. 
Transmit and receive trapping and clocking are checked on all adapters. 
*720 This microdiagnostic operates under control of the microdiagnostic 
monitor to test the binary synchronous line adapter. Some of the functions 
tested are the 1- and 3-second time delays, TRCR ring controls, transmit 
and receive, A-serdes and B-serdes register advancing, SYN character encode 
and decode, and SYN character count insert. 
*730 This microdiagnostic operates under control of the micro diagnostic 
monitor to test the automatic calling feature. The diagnostic checks to 
determine that the external autocall unit has power on. If it has power on, 
an extensive checkout of the base ICA to auto call feature interface is 
performed. 

The ICA microdiagnostics require a line adapter definition table that is stored in 
program storage location starting at 25CO. The format of the LDT table is 
explained in detail in routine ZAOI, which is contained in coreloads *700, *710, 
*720, and *730. 

(7) INTEGRATED 2560 MICRODIAGNOSTIC (*800, *810, *820) 

This microdiagnostic is provided with the Model 20 Mode feature when a 
2560 MFCM is included in the configuration. It is executed under monitor 
control and tests the 2560 attachment logic in the 2025 without exercising 
the 2560. 

The first part of the test, *800 and *8lO, includes various dynamic 
routines that exercise the attachment circuits at computer speed. The 
routines use print latches, diagnostic hardware, and an internal diagnostic 
configuration to allow a rapid checkout of the majority of the attachment 
circuits. 

Some of the functions tested are feed CB lines, motor ready, data buffer 
read controls, and data buffer punch controls. Read compare is checked by 
forcing read checks. 

Other tests check the data buffer by exercising various punchbit 
combinations with external bus-out bits. Punch compare is tested by 
forcing read checks. 

Feed cell inputs are checked by exercising punch feed select lines. 
Secondary select controls, feed cell dark latches, punch push controls, 
feed check latches, and attachment controls are also tested. 

If the print feature is installed, the print control circuitry is tested. 
The print feature tests are bypassed automatically if the feature is not 
installed. 

Singleshot adjustment routines, motor ready time delay testing, and 
manual intervention routines are included in *820. 

Generally, the four sections should be executed sequentially although 
the capability exists under monitor for separate execution. 

(8) INTEGRATED 2560 ICR MICRODIAGNOSTICS (*E90) 

This is a nonmonitor micro diagnostic that provides 2560 tests corresponding 
to the following System/360 Model 20 ICR tests: 

Speed calibration 
Feed CB's and feed clutch 
Magnet control and feed CB flip latches - primary 
Magnet control and feed CB flip latches - secondary 
Primary feed (print and non-print) 
Secondary feed (print and non-print) 
Feed flip latches (print and non-print feature) 
Punch pusher - primary 
Punch pusher - secondary 
Punch and print CB's (modified for geneva drive machines) 
Feed check diagnostic - Note 1 

The above routines check for proper operation of the 2560 by measuring 
timing impulses and comparing them against a tolerance table. Test results 
are printed out on the 1403 printer with provisions for printing out on the 
1052 printer keyboard when the 1403 is not available. 

Note 1: This is macro test ICR125 run under *E90 diagnostic coreload. 
It includes the cycle delay feature. 



CARD-FAULT LOCATION 

All of the micro diagnostic programs are designed to find a failing card by 
cross-referencing an address to a listing of suspect card locations. This 
listing is provided as a separate document for resident and nonresident 
nonmonitor-controlled programs. For monitor-controlled microdiagnostics, 
the suspect card location or locations are printed on the 1052 console 
printer for each error. However, the integrity of the card-fault-Iocation 
information can be assured only if: 
1. All micro diagnostics are executed in the sequence shown in the Diagnostic 

Strategy Diagrams 
2. All parts of multiple part programs are executed in sequential order 

(example for 1403 Printer; *400 must be executed, followed by *410 
and then *420). 

3. The first error encountered is corrected before proceeding to subsequent 
routines or sections of the microdiagnostics. 
As an assurance against inadvertent failures caused during a repair, it is 

considered good CE practice to re-execute all parts of multiple-part programs 
before the system is returned to the customer. 

MICRODIAGNOSTIC PROGRAM AND HARDWARE CONCURRENCY 

The resolution and fault-locating capabilities of the microdiagnostic pro
grams can be assured only when they are concurrent to the system hardware. 
Therefore, it is considered good CE practice to verify the EC level of each 
program before execution. 

ALD logic pages AAOOO through AAnnn provide the cross-reference 
information for each program and the associated system hardware. Refer 

the EC level of each program to these charts for each of the Diagnostic 
Program Package modes as follows: 
1) Cards 

EC level is punched in columns 36-41 of the first card of each section. 
2) Tape or Disk 

Nonmonitor-controlled sections (*100, *110, *ICO). 
EC level (last four digits in hex form) is stored in control-storage location 
OECO. 
Monitor-controlled sections. 
EC level (last four digits in decimal form) is printed on the console 
printer as part of the operator message when each section is loaded 
(refer to Diag 1-1 P3 for example). 

LOADING AND USING THE DIAGNOSTIC PROGRAM PACKAGE 

Set the console switches ABCD as follows (switches A and B must be set 
the same): 

Switches AB CC CSL from channel 
Switches AB EE CSL from Integrated 2540 
Switches AB = FF CSL from Integrated 2311 
Switches AB DD CSL from Integrated 2560 
Switches CD actual unit address (when using a device on the 

channel (AB=CC) for file (AB=FF» 
a. DPP (Diagnostic Program Package) on cards 

1. Place the micro diagnostic program decks in the reader in the following 
sequence: 
Note: For bootstrap listing, refer to Vol. 1 of ALD's. 

Bootstrap 
Nonresident CPU 
1052 Nonresident 
Micro Monitor 
Micro Monitor Sections 

2. Use the Diagnostic Strategy Diagrams and execute the microdiag
nostic programs in the sequence indicated; setup and execution 
instructions are provided on the diagrams. 

Note: Once the monitor has been loaded, the 1052 prints system 
configuration information. When this printout is complete, 
set switches ABCD to 0000 and press the CPU Load button. 
This initiates loading the next section. When the next section 
is loaded, the card reader stops. Press SYSTEM RESET and 
START to execute the section. If the section executes without 
error, the console printer prints T and, if monitor sense switch 
5 is on, the next section loads automatically. Refer to the 
procedure for using Monitor Sense Switches (Diag 1-1 P5). 
The next section can be loaded at any time by pressing STOP, 
setting switches ABCD to 0000, and pressing the CPU load 
key. 
All microdiagnostic card decks have a core load index number 
punched in columns 73-76. The sequence number within the 
deck is punched in columns 77-80. 

It is possible to load the entire microdiagnostic package sequentially. 
Refer to the Diagnostic Strategy Diagrams for specific instructions 
on how to perform a sequential micro diagnostic load and run. 
When executing micro diagnostic program sections under monitor, it 
may be desirable to remove sections already executed and stacked in 
the 2540 or 2560, and to load additional sections. This can be imple
mented by setting console switches ABCD to FFFF and pressing the 
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console load key. Then follow the instructions printed on the console 
printer. 

Note: The same message will print when the reader is out of cards 
and the load key is pressed with console switches ABCD set 
to 0000. 

b. DPP on Magnetic Tape 
1. File protect the DPP tape and mount on tape drive. 
2. Set CPU Console switches CD to tape drive address. 
3. Press CSL key to load the CPU Non-Resident Microprogram. 

Follow the test sequence in the strategy diagrams at the successful 
completion of the CPU nonresident microprogram, press START 
to load the 1052 microprogram. 

4. At the successful completion of the 1052 NONRESIDENT MICRO
PROGRAM, press the load key to load the Monitor. 

5. The following options are now available. 
(a) Execute all sections in sequence as shown below: 

*200 - CPU Features (Storage Protect & Interval Timer) 
*300 - 2311 Part 1 
*310 - 2311 Part 2 
*320 - 2311 Part 3 
*400 - 1403 Part 1 
*410 - 1403 Part 2 
*420 - 1403 Part 3 
*500 - 2540 Part 1 
*510 - 2540 Part 2 
*600 - Channel 

*800 - 2560 Part 1 
*810- 2560 Part 2 
*820 - 2560 Part 3 

Set the CPU console switches ABCD to 0000. Press CPU load 
key. The first program will load and this message will be 
S(XXXX) where XXXX is the program number; 
0200 STOR PROT DIAG 

Press START to execute the program. (At the successful execution of 
the program, the console printer will print a T and the next program will 
load automatically if monitor sense switch 5 is on.) 

The preceding sequence is repeated through all programs. 

(b) Execute selected programs in (a). Set the CPU console switches 
ABCD to OXXX, where XXX is the number of the program; 
300,310,400,500 and 600. Press the CPU load key. The pro
gram will load and the message as in (a) above will be printed. 
Press the start key to execute the program. 

Note: Read backward operations are not possible with 7-track 
tape, therefore rewind to the load point. Set switches 
ABCD to 0100 and rewind tape. Press start key to 
execute the program. 

(c) Load System/360 Emulator 
Set the CPU console switches ABCD to OE60. Press the CPU load 
key; then load the customer program. 

(d) Load System/360 Model 20 Emulator 
Set the CPU console switches ABCD to OE20. Press the CPU load 
key; then load the customer program. 

c. DPP on the 2311 Disk File 
1. Mount the disk pack on the 2311 disk drive. 
2. Set CPU console switches CD to the 2311 disk drive address. 
3. Repeat instructions 3 through 5 under DPP on Magnetic Tape. 

Monitor Sense Switches 

To set any of the monitor sense switches (excepting 8 or 9, see note 1), place 
the CPU into process mode and press the alter/display key. Enter SC X,X,X, 
X,X,X, ...... on the 1052 printer Keyboard, where X is the representative 
character on the keyboard to cause setting of the corresponding sense switch. 
The keys identifying the sense switches may be pressed in any order. Press 
the EOB key on the 1052 at the end of the SC message entry. Press the start 
key on the CPU to get out of alter/display function. 

To reset any of the micro diagnostic monitor sense switches, place the 
CPU into process mode and press the alter/display key. Enter RC X,X,X,X, 
....... on the 1052 printer Keyboard, where each X represents the correspond
ing sense switch. The keys identifying the sense switches may be pressed in 
any order. Press the EOB key on the 1052 at the end of the RC message 
entry. Press the start key on the CPU to get out of the alter/display function. 

Following is a summary of the microdiagnostic monitor sense switch 
positions and their meanings. All switches are off following a monitor load, 
monitor initialize function, or if reset by a reset instruction. Pressing 
SYSTEM RESET, or loading a new section does not affect the setting of the 
monitor sense switches. The monitor sense switches are located at control 
storage address 03BE. 
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Monitor Sense Switch No. State Meaning 

0 Off Normal mode 
On Suppress all messages 
Off Normal mode 
On Print only error messages 

2 Off Halt on error 
On Continue after error 

3 Off Normal mode 
On Print only section 1D, routine 

number, and BAL address 
4 Off Print full error message 

On Print only * on error message 
5 (See Note 1) Off Manual Mode 

All routines are initiated. Monitor 
halts after loading each section. 
Monitor halts after executing each 
section. (If start button is pressed, 
section is executed againJ Sections 
halt after issuing setup instructions 
(See Note 1). 

On Dynamic Mode 
Sections are loaded and executed 
sequentially under monitor control. 
Tests requiring manual intervention 
(*420 - routine 70, *510 - all routines, 
*600 - routine 11) are not run. 
Sections do not halt after issuing 
setup instructions (See Note 1). 

7 Off Normal Mode 
On 80-80 card to tape from card reader 

used to load monitor to tape ad-
dress XX (hex) specified in auxiliary 
storage OOSD. Set switches ABCD 
to FFFF,press LOAD and the 1052 
prints a message to load the card 
reader. 

:} Off Normal mode 
Note 2 On Loop section 

Off Normal mode 
On Loop routine 

6,A,B,C,D,E,F Not used 

Note 1: The setup necessary is as follows: Interval Timer Test: 
Toggle switch on. Printer tests: CE carriage tape on, 
T -casting closed, no forms check, 6-line neutral, and 
current limit switch in limit position. 

Note 2: Monitor Sense Switches S or 9 should not be set on by 
using alter/display or erroneous looping can result. 
These switches must be set as described under the 
following headings: 

Section Sense Switches 
Select and Loop a Routine 

Section Sense Switches 

The section sense switches do not have fixed meanings, but instead the 
meanings are defined according to section need. If these switches require 
manual setup, the console printer will print the sense switch definition for 
this section. 

To set any of the section sense switches, place the CPU in process mode 
and press the alter/display key. Enter SS X,X,X,X, ....... on the 1052, where 
X is the representative character on the keyboard to cause setting the 
corresponding sense switch. Press the EOB key on the 1052 at the end of 
the SS message entry. Press START on the CPU to get out of the alter/ 
display function. 

To reset any of the section sense switches, place the CPU in process 
mode and press the alter/display key. Enter RS X,X,X,X, ...... on the 1052 
printer Keyboard where X is the representative character on the keyboard 
to cause setting the corresponding sense switch. Press the EOB key on the 
1052 at the end of the RS message entry. Press CPU start key to get out of 
alter/display function. 

Alter/Display Function 

The alter/display function works the same as that on the System/360 
Emulator. Press start key once to get out of the alter/display mode 
when finished. 

System Reset-Start 

Once a micro diagnostic section is loaded, press the system reset key and then 
the start key on the CPU console to initiate execution of the section from 
its starting point. 

Diagram 1-1. Using the Diagnostic Program Package (Part 6 of 9) 
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Select and Loop a Routine 

This method of initiating the loop routine function sets micro diagnostic 
monitor sense switch 9 on automatically, and also allows selection of the 
routine to be looped. Dial 01 XX into the CPU ABCD switches, where XX is 
the routine number to be looped. Press SET IC and the message "Looping 
Routine XX" will be printed on the 1052. Press START on the CPU to 
start the looping function. 

To exit a loop routine, press STOP on the CPU. To progress to subsequent 
routines, reset monitor sense switch 9 as previously described. To select 
another routine looping, dial another routine number and press SET IC 
and START as before. 

Select and Loop a Section 

The capability is provided under monitor, to loop a selected section of the 
micro diagnostic programs (*300, *310, *320, *400, *410, *420, *500, 
*600) by setting monitor sense switch 8 on as follows: 
1. Set console switches ABCD to 01 FF (after the section has been loaded, 

with monitor sense switch 5 off, or after an error stop). 
2. Press SET IC. 
To exit from a looping section, press the stop key and set monitor sense 
switch S off. 

Initialize Microdiagnostic Monitor Function 

To initialize the microdiagnostic monitor, press the alter/display key and 
type an "I" on the 1052. This restores all microdiagnostic monitor sense 
switches to the normal state (all off). 

Microdiagnostic Monitor Message Codes 

The messages printed by the 1052 are identified by a code that prints to 
the left of the message. These are defined as follows: 

* = Section error message 
$ Monitor operator message (for your information) 
/ Operator procedural error 

Xl or < = Unanticipated trap 
When the microdiagnostic monitor has been loaded, the 1052 prints out 

an operator message that identifies the features present on this particular 
system. The 1052 prints a list of features and identifies with a 'Y' those 
features included with this system, and with an 'N' those features not 
included with the system. Following are sample messages printed by the 
1052. 

$ MONITOR SYSTEM FEAT EVALUATION 
*-MONITOR ASSUMPTION 

2581 4 
2582 Y 
2583 Y 
2584*Y 
2590 Y 
2591*Y 
2592*N 
2593*N 
2595 Y 
2596*N 
259A Y 
259B*2 
259C*N 
25A4 Y 
25A9 Y 
25AE Y 

MEM-48K 
STGPROT 
TIMER 

60 CYCLE 
NTV 2540 

PFR 
51 COL 
1400 

NTV 2311 
1400 

NTV 1403 
MOD 2 

MCS 
CHNL 
NTV 2560 
NTV COMM 

TO ALTER SYSTEM CONFIG MODIFY 
ASSOCIATED FLAG BYTES IN PROG STORe 
REFER TO WW8A IN MAS LISTING FOR 
INSTRUCTIONS 

NTV COMM CONFIG INFORMATION IS 
CONTAINED IN PROG STOR BEGINNING AT 
25CO 

Message at completion of micro diagnostic 
Monitor CSL with system configuration not defined by input card. 



$ f'·10D 25 SYSTEM CON F I GUR/\ T I O~·: 

2581 3 1\1EM-32K 
2582 Y STGPROT 
2583 Y TIMER 
2584 Y GO CYCLE 
2590 Y NTV 2540 
2591 Y PFR 
2592 N 51 CO L 
2593 ~! 1400 
2595 Y NTV 2311 
2526 N 1400 
259ft. Y NTV 1403 
2593 2 MOD 2 
259 C I'" .• MCS 
25A4 Y CHNL 
251\3 y NTV 25GO 
25AE Y NTV COHM 

TO ALTER SYSTEM CONFIG MODIFY ASSOCIATED 
FLAG BYTES IN PROG STaR. REFER TO WW8A IN MAS 
LISTING FOR INSTRUCTIONS 

NTV COMM CONFIG INFORMATION IS CONTAINED 
IN PROG STOR BEGINNING AT 25CO 

Message at completion of microdiagnostic. 
Monitor CSL with system configuration defmed by input card. 

S 0600 CHANNEL DIAG 

Operator message at start of each section. 

s 
0200 20 25F8 
TURN INTERVAL 
START 8UTTON. 
INTERVAL TIMER 
TIME MESS/\GE. 
T 

TIMER SWITCH TO ON AND DEPRESS 
VJ I-I END I J\ G NOS TIC I S CO r··1 P LET E TU R ~.: 
S vJl T C H TOO F F • T HIS I SAO N E 

/ DO NOT HIT START-ROUTINE NOT IN SECTION 

/ INV A,S SWITCHES 

$ TO LOOP ROUTINE 03 PRESS CPU START 

$ TO LOOP ROUTINE 05 PRESS CPU START 

I $ TO LOOP SECT ION PRESS CPU START 

$ TO LOAD NEW SECTION FROM NATIVE 2540, 
DO NPRO AND MAKE READY WITH ADDITIONAL 
SECTION(S). 

General operator messages. 

Diagram 1-1. Using the Diagnostic Program Package (Part 7 of 9) 

Section and routine 
---number. 

(Refer to microlisting) 
Failing address 

Last four digitsof card 
part number. 

If 7xxx refer to ALD 
card plug chart for 
card part nUITIber 

Gate, panel and card socket 
of suspect card/ cards. 

Message for failure under Monitor. 

Valid CSL and check sum 

8229 OE60 4C14 0000 

L Check sum value in 
control storage 
( cs 0002 for E060) 

Emulator(360} core load 

'------- E C level of core load 

Invalid CSL and check sum 

( Indicator on CPU turned on ) 

8229 OE60 OC14 eo 00 
8229 OE60 OC14 4000"'-Second line 

prints only if 

l C. E. key is on. 

Result of Exclusive OR 
function. 
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Creating the Diagnostic Program Package 

The entire DPP is shipped in card form for all System/360 Model 25 
systems. However, execution of the DPP can be enhanced by using the 
disk file or magnetic tape capability where the system configuration 
permits. These mediums not only simplify loading of micro diagnostic pro
grams and the System/360 emulator but also expand their effectiveness 
by providing an alternate means of CSL. 

During installation of the system, the card decks should be transcribed 
to disk or tape (obtained locally) as follows: 

a. DiskDPP 

Use FOFE (Revision level 3) to convert the DPP card file to the CE 
Disk Pack (Both MACROS and MICROS). Refer to FOFE Users Guide. 

Note 1: If the CE disk pack to be used was built with a previous level 
of FOFE, it must be rebuilt completely. 

Note 2: The diagnostic microcode chains from the file bootstrap to 
*100 to *110 to the micro monitor. All four must be on the 
CE pack. 

Note 3: If it is necessary to put two emulators (or diagnostics) on 
the CE disk pack having the same I.D. (i.e., *E60), this can 
be accomplished by changing columns 75 and 76 of the 
first card of one of the decks to another hex value (Le., 
*E61). 

Note 4: Do not include *130 (Memory Diagnostic) or *E90 (2560 
ICRs) in either the Disk DPP or the Tape DPP. 

Note 5: Prior to building a DPP on a disk pack, program FFFO must 
be run against that disk pack. 

b. Magnetic Tape DPP 
Either DEBE (if available) or the 80-80 card to tape function of the 

micromonitor (*lCO) should be used to create the DPP tape from the card 
decks. The System/360 Model 25 macro diagnostics can be placed on 
another tape by the standard procedure used for generating a diagnostic 
tape. 

Example: FOFF as defined in FOFF description in the maintenance 
diagnostic programs manual for tapes, Vol. 01. 

The procedure for using DEBE is as follows. 
1. Mount reel of tape (obtain locally) and make drive ready. 
2. Load the decks in the card reader in the following sequence. 

DEBE or *ICO 
Channel Bootstrap Card 
*100 CPU Nonresident 
*110 - 1052 Nonresident 
* 1 CO - Diagnostic Monitor 
*200 - Storage Protect 
*300 - 2311 Part 1 
*310 - 2311 Part 2 
*320 - 2311 Part 3 
*400 - 1403 Part 1 
*410 - 1403 Part 2 
*420 - 1403 Part 3 
*500 - 2540 Part 1 
*510 - 2540 Part 2 
*600 - Channel 
*800 - 2560 Part 1 
*810 - 2560 Part 2 
*820 - 2560 Part 3 
Channel Bootstrap Card 
*E60 - System/360 
Channel Bootstrap Card 
*E20 - System/360 Model 20 

3. Make reader ready; press END OF FILE 
4. Select reader address on CPU console. 
S. Press CPU load key. 

The reader will stop about midway through DEBE. At this point press 
the interrupt key to complete loading DEBE. 

6. The console printer will then print this message: 

ENTPROGID-XX 
Enter CT EOB from console printer keyboard. 

7. This message will then be printed: 

ENT ADDR OF OUTPT TAPE - MMAAA 

Enter tape drive address EOB 
Example 00181 

8. At completion of card to tape operation, identify the reel of magnetic 
tape as the DPP. 

Diagram 1-1; Using the Diagnostic Program Package (part 8 of 9) 
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The procedure for using the 80-80 card to tape function of the micro
monitor is as follows. 
1. CSL the micromonitor (*ICO) 
2. Set monitor sense switch 7 and store the tape address in auxiliary storage 

008D. 
Example: (Tape Address = 80) 

a) Press the alter/display key. 
b) Enter from the 1052, SC7 EOB. 
c) Enter from the 1052, AA 008D 80 EOB. 

3. Set FFFF in the console switches and press CPU load key. 
4. A message will be printed on the console printer describing the action to 

be taken. 
$ TO LOAD NEW SECTION FROM NATIVE 2540. 

Example:DO NPRO AND MAKE READY WITH ADDITIONAL 
SECTION(S). EOF ON. 

5. NPRO the reader used initially to load the micro monitor . 
6. Load the decks in the card reader. The sequence of cards is the same as 

described in step 2 under the DEBE procedure with the exception of the 
DEBE deck. 

7. Make reader ready; press END OF FILE. 
8. Column 36 through 80 of the first card of each microprogram deck will 

be printed on the console printer as that card is written on tape. This 
printout can be retained as a record of the contents of the tape. 

Example: 128500 DI AG---BAS I C CPU OECO*lOOO-Ol 

9. When the card-to-tape operation is complete, the same message as in step 4 
will be printed on the console printer. 

10. Identify the reel of magnetic tape as the DPP. 

Note: If an I/O error is encountered with DEBE or the 80-80 card to tape 
micro monitor function, the error will be indicated via a 1052 
console printout. The respective procedure for generating the 
DPP tape must be restarted at its beginning. 

Macrod iagnostics 

The following macro diagnostics are included in the System/360 Model 25 
field maintenance package. Descriptions and listings are provided in volume 
40 of the logic binders. Those released previously and in common use on 
other systems are indicated by an asterisk (*). Descriptions are not provided 
for diagnostics released previously. 

MONITOR 

*1. DMA4 - 3020 
*2. Message Editor - 310A 
3. Expansion section - E lOB 

This allows DMA4 to adjust itself and become more flexible if core storage 
is available. The areas of increased capabilities are: 

a. The number of UDT entries is expanded from 28 to 100. 
b. A typewriter input language compatible with DMA8 has been 

incorporated. 
c. System configuration can be set up by English language statements 

in TXT cards. 
d. UDT table can be set up via DMA4 or DMA8 UDT cards. 
e. Diagnostic information is available via console printer. 
The expansion section adjusts itself with DMA4 according to the follOWing 

rules: 
a. The expansion section is aborted if the proper level of DMA4 is not 

loaded. 
b. Typewriter input is activated only on systems haVing DM input device 

identified as a 90. 
c. The expansion routines are placed in 3000 - 3FFF on 16K systems not 

having the DM editor (310A) loaded. 
d. On 16K systems having the editor loaded, an option is given to the 

user to maintain the editor and abort the expansion section or vice 
versa. 

e. The expansion section and tables will be located in 4000 to 4FFF 
(thus preserving the DM editor if it is loaded) on systems greater than 
16K. New diagnostic sections have been released for the integrated 
attached I/O device. These sections require unique UDT entries: 

1043 Printer 8F 
2311 File 67 
2540 Reader/Punch 8B 

The program listing for DMA4 expansion provides explanation of the 
status messages, instructions to operator, etc., that are pertinent to the 
section. 



*EXTERNAL INTERRUPT/DIRECT CONTROL· 34E1 

2311 Microdiagnostics 

C675 File Function 
C676 File Function 
C677 File Function 
C678 File Function 
C679 File Function 
C67 A File Function 
C67B File Scan 
C67C 2311 Diagnostic Test 
C67D 2311 Diagnostic Test 

SYSTEM/360 MODEL 20 MODE (2560) 

The following System/360 Model 20 MFT macrodiagnostics are available 
for execution in the System/360 Model 20 Mode to ascertain proper 
operation of the 2560 MFCM. 

MFT2041 Ripple Read 
MFT 2042 Ripple Punch 
MFT 2043 Ripple Card Print 
MFT 2045 Ripple Read (Column binary) 
MFT 2061 Stacker Select 
MFT 2062 Print Head Select 
MFT 2072 II 0 Short Program 
MFT 2073 Read Error Last Card 
MFT 2080 Speed Test 
MFT 2090 Read Adjustment 
The following MFT test decks consist of data cards for use with the 

MFT tests indicated: 
MFT 2031 Ripple Data Cards (for MFT 2041) 
MFT 2032 Column Binary Data Cards (for MFT 2045) 
MFT 2033 Read Error Last Card Data Cards (for MFT 2073) 
MFT 2034 Read Adjustment Data Cards (for MFT 2090). 
ICR 125 test deck is designed to run under *E90 micro diagnostic 

coreload. 

**MFT2072 should be used only for 2560 problems. The least 
number of commands that will bring on a failure should be 
generated. A unique sequence of commands may be generated 
to simulate the I/O program conditions that are causing machine 
failure. Other devices (1403, 2501,1442, etc.) may be operated 
simultaneously with the 2560, if needed, to develop the failure. 

SYSTEM ENVIRONMENT TEST 

The SYST-M30-B system environment test is used by the customer 
engineer to exercise and test the system. This program is designed to 
allow the customer engineer to operate the System/360 Model 25 in a 
manner similar to worst case customer operation. The vigorous random 
internal and I/O exercising done by the program assures that intermittent, 
timing sensitive, or program-oriented troubles will be detected. The results 
of this test are logged internally and are printed out automatically at 
frequent break points as well as being available at any time they are 
requested. 

The I/O units that this test can exercise are 2540, 1403, 1442Nl, 1443, 
1050,2400 series tape units, and 2311 files. 

Diagram 1·1 Using the Diagnostic Program Package (Part 9 of 9) 
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Physical Wrap Test 
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To run the macro diagnostic physical wrap tests (C4Fl, C4F2, C4F3, 
C4F4) a wrap connector (P/N 2543186) must be utilized. 

This connector is to be installed on the I/O Gate (01 E) in the 
location of the lines to be tested prior to loading the macrodiagnostics. 
Each connector has the capability to wrap two pairs of lines or just a 
single pair depending on the system configuration. 

Note of Caution: This wrap connector cannot be used with a terminal 
control Type I telegraph board. 

Macrod iagnostics 

ID Number 

CBBO 
CBB1 
CBB2 
CBB3 
CBB4 
CBB5 
CBB6 
CBB? 
CBB8 
CBB9 
CBBA 
CBBB 
CBBC 

ED60 

CBEI 
CBE2 
CBE3 
CBE4 
CBES 
CBE6 
CBE7 
CBE8 
CBE9 
CBEA 
CBEE 

C4EE 
C4EF 
C4FO 
C4Ft 
C4F2 
C4F3 
C4F4 
C4F5 
C4F6 
C4F7 
C4F8 
C4F9 
C4FA 
C4FB 
C4FC 
C4FD 
C4FE 
C4FF 

Binary Synchronous Function 
Binary Synchronous Function 
Binary Synchronous Function 
Binary Synchronous Function 
Binary Synchronous Function 
Binary Synchronous Function 
Binary Synchronous Function 
Binary Synchronous Function 
Binary Synchronous Function 
Binary Synchronous Function 
Binary Synchronous Function 
Binary Synchronous Function 
Binary Synchronous Multipoint Function 

Binary Synchronous diagnostics can request 
test message from central BTAM control. 

IBM 1 Line Adapter Test 
IBM 1 Line Adapter Test 
IBM 1 Line Adapter Test 
IBM 1 Line Adapter Test 
IBM 2 Line Adapter Test 
IBM 2 Line Adapter Test 
IBM 2 Line Adapter Test 
TLG I Line Adapter Test 
TLG 1 Line Adapter Test 
TTY Line Adapter Test 
Au todial Test 

Mulhcom Configurator 
Multicom 16K 
Multicom 32K 
IBM 1 Physical Wrap 
IBM 2 Physical Wrap 
TLG Physical Wrap 
TTY Physical Wrap 
1050 Terminal Exerciser 
2740 Terminal Exerciser 
1060 Terminal Exerciser 
1030 Terminal Exerciser 
TLG Terminal Exerciser 
TTY Terminal Exerciser 
2780 Terminal Exerciser 
IBM 1 Autowrap 
IBM 2 Autowrap 
TLG Autowrap 
TTY Autowrap 
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A 

B 

2 

CPU was shipped with * 1 00 
core load (nonresident 
CPU) in control storage 

Failures during installation 
due to defective SL T cards 

Yes 

3 

Yes 

Diag 1-3 

A 

Set check control switch 
to PROCESS and turn 
INT TIMER off 

C will be minimal. From 

o 

E 

F 

G 

H 

here on use secondary 
strategy (seoping, etc.) 
rather than primary strategy 
of card replacement 

Diag 1-3 P8 
Diag 1-5 
Diag 1-3 pg 

Diag 1-3 P6 

CSL light should turn off I 
after successful completion t- - - -
of CSL operation I 

Diag 1-3 pg 

No 

Yes 

Execute *100 (execution 
is automatic if CSL is OK) 
(Note 4) 

Notes: 
(1 ) 

(2) 

An OK system reset is indicated by all of 
the following. 
(a) No check lights 
(b) Manual light off then on 
(c) System light on then off 

Diag 1-3 P2 

(d) CPU console lights for byte 0 is 00000000 and 
parity bit is off. 

(e) No checksum error_ 

DPP (Diagnostic Program Package) 
Where alternate input devices are available, the complete 
diagnostic program package should be kept in appropriate 
form to use these devices for CSL. 
The recommended order for using the alternate CSL capability is: 
(a) Disk 
(b) Tape 
(c) Card 

Diagram 1-3. Diagnosis Techniques Diagrams (Part 1 of 10) 
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No 

Yes 

Yes 

Yes 

No 

No 

(3) 

(4) 

4 6 

Diag 1-3 P6 

Diag 1-5 

Diag 1-3 P9 

J 

Diag 1-3 P8 

Place card decks in 2540 
reader in this sequence: 
(a) Bootstrap 
(b) Micromonitor 
(c) Sections to be 

executed 

Diag 1-3 P2 

For CSL of nonresident microdiagnostics from cards, place 
decks in hopper of reader at this point, in sequence indicated: 
(a) Bootstrap 
(b) Nonresident CPU 
(c) 1052 
(d) Micromonitor 
(e) Section(s) to be executed. 

* 1 00 can be looped by setting console switches A,B to 00 
and pressing SYSTEM RESET. 

pg 

6 



A 

B 

c 

o 

E 

F 

G 

H 

2 3 

Yes 

No 

L-____________ .. ____________________ ~~ Replaced 

Notes: 

~------_--_,----r---------IL-------, 
Set up monitor as follows xx (in 01 XX) is 

routine in which error 
occurred, printed in 
console message. 
See Diag 1-1 part 6 
for micro monitor 
messages 

1. Monitor sense 
switch 0 on 

2. Monitor sense 
switch 2 on 

3. Set console switches 
ABeD to 01XX 
(Note 1) 

4. Press SET IC 

Press START. (Initiates 
continuous loop from 
start of routine to 
detected error) 

Refer printout stop 
address to 
microlisting. Determine 
the test in the 
microlisting that is 
detecting failure. Read 
and understand 
description and test 
that is fail ing 

Set microinstruction 
address in address 
switches on console 
panel. 
Use match hubs on CE 
panel to create scope 
sync 

Scope and repair 

(1) Use these guidelines with the card fault list: 
(a) If number of suspect cards is 12 or less, replace all 

cards in order shown. 
(b) If number of suspect cards is more than 12, 

replace the first 12 in order shown, then go to 
secondary strategy • 

• Diagram 1-3. Diagnosis Techniques Diagrams (Part 4 of 10) 

4 

Yes 

Swapped 

5 6 
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T Diag 1-3 P3 

Replace or swap cards 
indicated in error 
message. (Replace in 
order shown.) (Note 1) 

Press SYSTEM RESET 
and START 

Error 
message 

printed and machine 
stopped 

Swapped 

Return card to original 

Press SYSTEM RESET 
and START 

Press SYSTEM RESET 
and START 

No 

Return system to 

Diag 1-3 P5 

Replaced 

No 

Yes 

N 

Diag 1-3 P3 
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A 

B 

c 

2 3 

No 

Macrodiagnostics (Note 1) 

o environment 

4 

Yes 

Yes 

Load system Load model 20 

Yes 

E 

F 

G 

Notes: 

(1) Macrodiagnostic programs are provided only 
H for 2311 and channel attached I/O devices 

under 360 emulator. 

environment programs 

and repair 

Load and execute 

Fill out PAl R 

(2) Microlisting for routine NAAB provides instructions 
for executing *E90 

• Diagram 1-3. Diagnosis Techniques Diagrams (Part 5 of 10) 
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Yes 

Diag 1-5 

Diag 1-3 P4 

5 

No 

I CR 125 macro 

is executed under 
*E90 

6 



A 

B 

c 

o 

E 

F 

G 

H 

2 

Correct checksum 
value in core 

Notes: 
.(1) 

3 

No 

No 

No 

Diag 1-3 P1 

Yes 

Diag 1-3 P7 

An OK system reset is indicated 
by all of the following. 
(a} No check lights 
(b) Manual light off then on 
(c) System light on then off 
(d) Byte 0 in console lights is 

00000000 with parity bit 
off. 

(e) No checksum error . 

• Diagram 1-3. Diagnosis Techniques Diagrams (Part 6 of 10) 

4 5 

Diag 1-3 P7 

CSL light should turn on 
then off for a successfu I 
CS L operation 

B 

Diag 1-3 P10 
Diag 1-3 P2 

Diag 1-3 P8 
Diag 1-3 P7 

Form Y24-3S29-0 
FES Y24-0086 

6 

Return system to customer 

No 

Yes Diag 1-3 P1 

Fill out PAIR 

(2) A bad checksum is indicated 
as follows. 

CE key off - Stop with console checksum light on 

CE key on - Two line printout on console printer. 
(Refer to example on Diagram 1-1 P7.) 
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Form Y24-3S29-0 
FES Y24-0086 

A 

B 

c 

o 

E 

F 

G 

H 

2 

Diag 1-3 P6 

Ves 

Refer to memory (BSM) 
maintenance strategy, 
Diag 1-100 

Set mode switch to MS 
ADR STOP. Set stop 
address at OF2A 

Press SYSTEM RESET 
and START to execute 
BOlA 

Set mode switch to W. 
(Displays M-register 
address) 

Press START to single 
cycle through loop. 
Record addresses 

Refer lowest address to 
card fau It list 

Diag 1-3 P6 

3 

Yes 

Replace or swap cards. 
(Note 1) 

Refer to BOlA microlisting 
Block off microprogram 
starting at 0242 by using 
console address switches 
and mode switch on MS 
AOR STOP. Locate failure 
and repair 

• Diagram 1-3. Diagnosis Techniques Diagrams (Part 7 of 10) 

1-3 (1/69) 

4 

No 

Note: 
(1 ) 

5 

Refer actual address to card fault list 
displayed in byte 0 and 1. Use these 
guidelines with the card fault list: 

(a) If number of suspect cards is 
12 or less, replace all cards in 
the order shown. 

(b) If number of suspect cards is 
more than 12, replace the first 
12 in order shown, then go to 
secondary strategy. 

6 

Refer to BOlA card 
fault list for stop word 
address in the console 
lights. (Note 1) 

No 

Ves 

Replace or swap card(s) 
on fault list (Note 2) 

No~ ______________ ~ 
Replace bad card 

Refer to BOlA 
microlisting 

B 

Diag 1-3 P6 



A 

B 

c 

0 

E 

F 

G 

H 

Note: (1) 

(2) 

(3) 

2 

Diag 1-3 Pl 

Yes 

Refer to microlisting 

card fault list for stop 

word address in console 

lights (Note 2) 

Yes 

Replace or swap cards 

on list (Note 3) 

Press SYSTEM RESET 

to repeat the loop 

Yes 

Swapped 

Replace bad card 

No 

No 

No 

Yes 

Set check control switch to DISABLE 

3 

Repair, using 

microlisting 
instructions 

to clear a loop for scoping. Press START. 

Refer to Diag 1-3 P7. Note 1. 

Use these guidelines with the card fault list: 
(a) If number of suspect cards is 12 or less, 

replace all cards in the order shown. 
(b) If number of suspect cards is more than 

12 replace the first 12 in order shown, 
then go to secondary strategy . 

• Diagram 1-3. Diagnosis Techniques Diagrams (Part 8 of 10) 

4 

Refer to microlisting. 
Block off program with 

mode switch set to MS 
ADR STOP and repair 
(Note 1) 

B 

Ding 103 P6 

5 

No 

No 

Yes 

No 

No 

6 

Form Y24-3S29-0 
FES Y24-0086 

Set mode switch to W. 
(Display M-reg address) 

Press START to single 
cycle through loop. 

Record addresses 

Refer lowest address to 
card fault listing 

Yes 

Replace or swap cards 
on list (Note 3) 

Set mode switch to 

PROCESS. Press SYSTEM 
RESET to repeat the 
loop 

Yes 

Yes 

Replaced 

2025 FEMDM( 1 /69) 1-3 



Form Y24-3529-0 
FES Y 24-0086 

A 

B 

Diag 1-3 P2 

c 

o 

E 

F 

G 

H 

2 

Yes 

Yes 

Diag 1-3 P1 

Y 

No 

Display control storage 
OOFC and OOFE. Compare 
to emulator listing. 

Display BCPL microwords 
0080 - OOAA and 00E2-
ooF4 and correct errors 

Diag 1-3 Pl 

3 

No 

Yes 

No 

No 

Yes 

Yes 

Display BCPL routine 
from console printer key
board and compare to 
microprogram listing 

Correct BCPL micropro
gram from console printer 
keyboard 

Diag 1-3 Pl 

Refer to hand load section 
of BCPL microprogram 
listing 

Enter microprogram for 
appropriate CSL device 
from console switches 

Diag 1-3 P1 

Correct BCPL microwords 
0010 - 002A from console 
switches 

Display BCPL microwords 
0062 - 007E and correct 
errors 

• Diagram '-3. Diagnosis Techniques Diagrams (Part 9 of 10) 

'-3 (1/69) 

4 

No 

No 

Diag 1-3 P1 

CSL nonresident 
microdiagnostics from 
alternate device 

Diag 1-3 P1 

Display BCPL microwords 
OO2C - 0060 and correct 
errors 

5 

Notes: 
(1 ) 

(2) 

(3) 

6 

CSL light should turn on then off 
for a successful CSL operation; 

See Diagram 1-3 Pl, Note 2. 

If micromonitor is only on cards, 
load micro monitor deck preceded 
by boot strap cards, in 2540 reader. 



A 

B 

c 

o 

E 

F 

G 

H 

2 3 

Diag 1-3 P2 

No 

Refer to card fault list 
for stop word address in 
console lights (Note 2) 

No 

Yes 

Replaced 

Swapped 

Replace bad card 

Notes: 
(1 ) 

(2.) 

Set check control switch to DISABLE to create a 
loop for scoping. Press START 

Refer to Diagram 1-3 P7, Note 1 

(3) Use these guidelines with the card fault list: 

(a) If number of suspect cards is 12 or less, replace 
all cards in the order shown. 

(b) If number of suspect cards is more than 12, replace 
the first 12 in order shown, then go to secondary 
strategy. 

(4) Refer to Diagram 1-3 P2, Note 5. 

• Diagram 1-3. Diagnosis Techniques Diagrams (Part 10 of 10) 

No 

No 

4 

Refer to microlisting for 
* 110. Block off program 
with mode switch set to 
MS ADR STOP and 
repair (Note 1) 

B 

Diag 1-3 P6 

6 

No 

No 

No 

Replaced 

6 

Form Y24-3S29-0 
FES Y24-0086 

Press START to single 
cycle through loop. Record 
addresses 

Yes 

Replace or swap cards on 
listing (Note 3) 

Set mode switch to 
PROCESS. Press SYSTEM 
RESET to reexecute 

2025 F EMDM (1/69) 1-3 



A 

B 

c 

o 

2 
Diag 1-3 P1 

Refer to microlisting 
for emulator being 
used, (routines E R01-05) 
1. Read instructions at 

ER01. (These apply 
to dynamic routines 
ER01-3.) 

2. Press SYSTE M 
RESET 

3. Control address set 
to start of routine 

4. Press START 

Control address set to 

3 

No 

No 

No 

4 

Refer to microlisting 
for emulator being used, 
(routines RZZ1-3) 
1. Refer to micro listing 

for starting address 
and instructions 

2. Press SYSTE M 
RESET 

3. Control address set 
to start of routine 

4. PressSTART 

Follow instructions 
in RZZ3 for 2560 read 
cell test. (lCR 106) 

Yes 

E start address of E R04. 
Follow instructions in 
microlisting for 

Control address set to 

No 

F start address of E R05. 

G 

H 

Follow instructions in 
microlisting for 
execution 

Notes: 
(1 ) 

No 

Yes 

Refer to microlisting. 
Block off program 
with mode switch 
set to MS ADR 
STOP and repair 

Diag 1-3 P5 

Diag 1-3 P1 

DR01 and DR02 execute automatically; DR03 requires 
manual intervention. If DR01 and DR02 execute correctly, 
the CPU will stop at the point manual intervention is required 
in DR03; follow the instructions in the DR03 microlisting . 

• Diagram 1-5. Resident 2540,2560 Channel Microdiagnostics 

5 

No 

No 

Refer to microlisting 
for emulator being 
used, (routines 
DR01-03). 
1. Note start and end 

address of resident 
channel routines 
OR01 and 02 

2. Press SYSTEM 
RESET 

3. Control address set 
to start of routine 

4. Press START 

Yes 

Follow manual 
intervention instruc
tions in microlisting at 
start of routine DR03 

Yes 

6 

Form Y24-3S29-0 
FES Y24-0086 
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2 3 

Memory Diagnostic Technique Diagrams 

The following diagnostic strategy diagrams shou Id 
be used when troubleshooting a memory failure. Used 

A with the operator's console, these diagrams provide a 
comprehensive diagnostic tool for locating and correcting 
memory failures. 

B 

c 

o 

E 

F 

G 

H 

Use * 130 Memory Microdiagnostic on systems with 
two memory modules (more than 16K of program storage) 
when the failure is occurring in only one of the modules. 

The microlisting for *130 provides the necessary instruc
tions for setup and execution of this microdiagnostic. 

• Diagram 1-100. Memory Diagnostic Technique Diagrams 

4 5 

Form Y24-3S29-0 
FES Y24-0086 

6 

2025 FEMDM (1/69) 1-100 



Form Y24-3529-0 
FES Y24-0086 

2 3 

SCAN STORAGE 

1. Mode switch to single cycle position 
2. Diagnostic control switch to scan stor 

A 3. Mode switch to process 
4. Check control switch to stop (unless specified otherwise) 
5. System reset 
6. Start 

LOAD PROG STORAGE 

1. Mode sw;tch to single cycle position 
2. ABCD SVl.itches to data to be stored [Xl X2X2X2 (Hex)] 
3. Diagnostic control switch to load prgm stor 
4. Mode switch to process 
5. Check control switch to stop (unless specified otherwise) 
6. System reset 
7. Start 

B 

SINGLE ADDRESS SCAN (At Address 0000) 

1. Mode switch to single cycle position 
2. Diagnostic control switch to single adr ms 
3. Mode switch to process 
4. Check control switch to stop (unless specified otherwise) 
5. Set switches ABCD to address to be scanned 
6. System reset 
7. Control address set and start 

4 

LOAD STORAGE (Control storage addresses OOOO-OOFE are accessed but contents remain unchanged) 

c 
1. Mode switch to single cycle position 
2. ABCD switches to data to be stored 
3. Diagnostic control switch to load stor 
4. Mode switch to process 
5. Check control switch to stop (unless specified otherwise) 
6. System reset 
7. Start 

Memory Diagnostic Technique Console Scan Procedure 

o 
MO Ml 

5 6 

I P / 0 I 1 I 2/ 3/ 41 5 1 6 1 7 1 l p I 0 I 1 I 2 I 3 I 4 I 5 I 6 I 7 J Storage address register 

E 

F 

G 

H 

SAR Bit 0=0 

SAR Bit 0=1 

2 

Aux star drive 
M21 ALO 
1'.10401 

BSM No.1 

8SM No.2 

l PoJ 0 I 1 I 2 I 3 I 4 I 5 1 61 7 J l Pl 1 8 I 9 1 10 111 1121131141 

2,3,4,5 

1'.121 ALD's 
1'.10442 
1'.10452 
1'.10462 
MD472 

Y-line drive 

3,6,7,8 

M21 ALO's 
M0402 

M0412 
M0422 
MD432 

X-line drive 

1,9,10,11 

M21 ALD's 
M0322 
MD332 

1,9,10,11 

1'.121 ALD's 
MD362 
1'.10372 

• Diagram 1-101. X-Line, V-Line Decode Source and Memory Diagnostic Technique Console Scan Procedure 

1-101 (1/69) 

Storage address 
register (SAR) bits 

12,13,14 

1'.121 ALD's 
1'.10302 
1'.10312 



A 

B 

c 

o 

E 

F 

G 

H 

2 

Set switches ABCD 
to 0000 and set 
check control switch 
to DISABLE 

No 

Back to CSL 

3 

Yes 

~ 4 

Diag 1-103 P5 
D Diag 1-103 P9 

Diag 1-103 P10 

Diag 1-103 P5 

Yes 

F 

Diag 1-103 P10 

Entry from other 
than BDIA 

Set switches ABCD 
to F F F F and set check 
control switch to 
DISABLE 

No 

CHECK RESET 
and START 

SAR 0=0 problem in BSM 1 
SAR 0=1 problem in 8SM 2 

Diag 1-103 P2 

• Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 1 of 10) 

5 6 

Form Y24-3529-0 
FES Y24-0086 

Entry from BDIA 

Scan storage 

Yes 

No 

Diag 1-103 P5 
Back to BDIA 

A 

Diag 1-103 P9 

No (control storage address) 

Diag 1-103 P2 

2025 FEMDM (1/69) 1-103 



Form Y24-3529-0 
FES Y24-0086 

A 

B 

c 

o 

E 

K 

2 

Address 
indicates 
same 
X-line 

Diag 1-103 P3 

F 

G 

H 

Diag 1-103 P1 

E 

3 4 

Diag 1-103 P4 
Diag 1-103 Pl 

Set switches ABeD 
to FFFF and set 
check control switch 
to DISABLE 

Log read out data 
and address 

No 

No 

No 

Refer to Diagram 1-101 for 
definition of X- and V-line decoding Ves 

L 

Address 
indicates 
same 
V-line 

Diag 1-103 P3 

M 

Address 
indicates 
more than 
one X-line 
but no V-
I ine pattern 

Diag 1-103 P4 

N 

Address 
indicates 
more than 
one V-line 
but no X
line pattern 

Diag 1-103 P4 

• Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 2 of 10) 

1-103 (1/69) 

5 6 

H 

Diag 1-103 P8 

F 

Diag 1-103 P6 



A 

B 

c 

o 

E 

F 

G 

H 

2 3 

Notes: 
(1 ) 

(2) 

Read out data blank 
for single X- or Y-line. 

X-line drivers 

Refer to M21 ALD's 

MD 302 
MD 312 
MD 322 
MD 332 

Note 2 

These include: 
(a) Array solder connections 
(b) Driver to array pin continuity 
(c) Contact and spring tension 

on array connector. 

Refer to Chapter 1 of 2025 F EMM 
for X-line and Y-line card locations. 

Replace bad card. 
Diag 1-103 P10 

P 

Attempt to repair 

Yes 

Yes 

Yes 

Yes 

No 

4 

Diag 1·103 P2 

Display a failing address 
+ 4000 (hex) 

Refer to M21 ALD's 

MD 322 
MD 332 

Note 2 

For program storage, 
repeat procedure be
ginning at Diag 1-103 P2 G. 
For control storage, re
peat procedure beginning 
at Diag 1-103 P5 B 

Check drive line 
physical connections 
(Note 1) 

Back to CSL 

• Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 3 of 10) 

5 

No 

X-line drivers 

Refer to M21 ALD's 

MD 362 
MD 372 

Note 2 

Yes 

No 

No 

6 

Form Y24-3529-0 
FES Y24-0086 

Diag 1-103 P2 

L 

V-line drivers 

Refer to M21 ALD's 

MD 402 
MD 412 
MD 422 
MD 432 
MD 442 
MD 452 
MD 462 
MD 472 

Note 2 

2025 FEMDM (1/69) 1-103 
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A 

2 3 

Diag 1-103 P2 
Diag 1-103 P6 

• 4 

r------'-----,- -- - 1""1 ----------.,- - --

Determine which X-lines I Refer to Diag 1-101 for 
are failing I definition of X- and V

I line decoding 

6 

Diag 1-103 P2 
Diag 1-103 P6 

Determine which V
lines are failing 

• 6 

X- or V-line interaction 

.-----------.1- - - -.-------''---'---..., 
Refer to Chapter 1 of 
2025 FEMM for X- and 
V-line card locations 

B 

c 

Ves 

Replace bad card 

o 

E 

F 

G 

H 

X-line drivers ALD pages 

MD 302 
MD 312 
MD 322 
MD 332 
MD 362 
MD 372 

For program storage, 
repeat procedure beginning 
at Diag 1-103 P2 G. 

For control storage, 
repeat procedure beginning 
at Diag 1-103 P5 B. 

Check for short between 
drive lines 

Ves 

Back to CSL 

Diag 1-103 P10 

Q 

No 

No 

No 

• Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 4 of 10) 

1-103 (1/69) 

V-line drivers ALD pages 

MD 402 
MD 412 
MD 422 
MD 432 
MD 442 
MD 452 
MD 462 
MD 472 

If more than two drive 
lines, diode matrix may 
be at fault 

Back to CSL 

Isolate short to 
logic gate or array 

Auxiliary storage V-line 
drivers MD401 

Ves 

No 

Check for short between 
one line and all others 

No 

Restart procedure 

No 

Diag 1-103 P2 Diag 1-103 Pl0 Diag 1-103 P5 



2 

A 

Yes 

Diag 1-103 P1 

B 

c 

o 

E 

No 

F 

G 

H 

3 

Set check control switch 
to DISABLE and perform 
single address scan 

Check -30 V and -18V at 
BSM board pins (Ref 
M0999). Using M21 tim
ing charts and starting 
with read call, scope BSM 
basic controls and intedace 

Set switches ABCD to 
FFFF and set check con
trol switch to DISABLE 

Hand Load 0000 -
OOFE for selected 
CSL device 

Back to CSL 

No 

4 

Storage scan stop at address 
0000 with memory data check 

Diag 1-103 Pl 

• Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 5 of 10) 

5 6 

Form Y24-3S29-0 
FES Y24-0086 
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A 

B 

c 

o 

2 

D iag 1-1 03 P8 

E 

No 

F 

Rufer to control storage 
IiS'.ing for correct con
tent; of failing addresses 

Set switches ABeD to 
FFFF and set check con
trol switch to DISAB LE 

Establish address pattern 
and failing data bit 

o -8K B sensing 
I 

G Diag 1-103 P7 

H 

3 4 

Scan read out data not blank 

No 

Yes 

Diag 1-103 P4 

Yes 

No 

Diag 1-103 P7 

8· 16K A sensing 8· 16K B sensing 

I I 

• Dia!lram 1-103. Memory Diagnostic Technique Diagrams (Part 6 of 10) 

1-103 (1/69) 

5 6 



A 

B 

c 

o 

E 

F 

G 

H 

2 3 

Notes: 
(1 ) Do not swap out of the SK 

block of storage. 

Cable information 

Date bits O-SK S - 16K 

0,1,2 B1K4 B1J4 
3,4,5 B1K5 B1J5 
6,7,PO B1L5 B1 L4 
8,9,10 B1M5 B1M4 
11,12,13 B1P4 B1N4 
14,15,P1 B1P5 B1N5 

(2) Resistance Readings 
For sense/inhibit winding 

Black wire to white wire - 3.5il 
Black wire to blue wire - 3.5 .n 
Blue wire to white wire - 7.0 il 

(3) Refer to Chapter 1 of 2025 FEMM 
for location of inhibit drivers for 
different bits failing 

Back to CSL 

No 

No 

• 4 
Diag 1-103 P6 

Swap sense/inhibit cable 
for failing bit with cable 
for another bit (Note 1) 

Repeat scan (Either 
storage scan or storage 
load depending on pro
cedure used to arrive 
at this point) 

No (problem in array) 

Yes (problem on gate) 

Replace sense/inhibit 
cables to original 
positions 

Swap inhibit driver 
for failing bit and 
repeat scan (Note 3) 

Replace card B1 F2 
(inhibit decode gates) 
and repeat scan 

Set switches ABCD to 
F F F F and set check 
control switch to 
DISABLE 

Load storage and scope 
to troubleshoot problem 

Diag 1-103 P6 

Set switches ABCD to 
0000 and set check con
trol switch to DISABLE 
(Diag 1-103 P8, Note 1) 

Load storage and scope 
to troubleshoot problem 

• Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 7 of 10) 

5 

Replace sense/inhibit 
cables to original 
positions 

Determine which two 

pins are associated with 
failing bit. Refer to M21 

ALDs MD 510 - MD 562 

Check for short between 

failing sense/inhibit line 
and each X-line in array 
section (A or B) 

Check for open in 
sense/inhibit winding 

(Note 2) Bypass if 
already done 

No 

Replace array 

No 

No 

Yes 

Yes 

No 

6 

Form Y24-3S29-0 
FES Y24-0086 

Check for open sense/ 
inhibit line (Note 2) 

Yes 

2025 FEMDM (1/69) 1-103 



Form Y24-3529-0 
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A 

B 

c 

o 

E 

F 

G 

H 

Yes 

2 

Diag 1-103 P6 

Set switches ABCD to 
0000 and set check con
trol switch to DISABLE 
(Note 1) 

Swap inhibit driver 
card for failing bit and 
repeat Scan (Note 2) 

Refer to M21 ALD MD007 
for Z-resistor location. 
Check wire connection and 
meter for open resistor 

3 

Diag 1-103 P2 

No 

Diag 1-103 P6 

No 

Yes 

4 

Notes: 
(1) I f PO or P1 are being picked, 

set switches ABeD to 0101 

(2) Refer to Chapter 1 of 2025 FEMM 
for location of inhibit drivers for 
different bits failing 

• Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 8 of 10) 

1-103 (1/69) 

5 6 

PICKING A SINGLE BIT 



2 

A 

B 

c 

o 

Diag 1-103 Pl 

E 

F 
No 

No 

G 

H 

Optimize BSM 

3 

Set switches ABCD 
to FFFF and set 
check control switch 
to DISABLE 

Set switches ABCD 
to 0000 and set 
check control switch 
to DISABLE 

switch to DISABLE 
and press CHECK 
RESET 

Check strobe timing and 
if necessary adjust + 10 ns_ 
and check operating 
temperatu re 

Patch micro to bypass 
error until array 
arrives. Remember all 
branching labels 

Replace array 

4 

P1 

No 

Do not exceed -34.5V 

No 

• Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 9 of 10) 

Yes 

Yes 

5 

Set switches ABCD 
to FFFF and set 
check control switch 
to DISABLE 

Set switches ABC D 
to 0000 and set 
check control switch 
to DISABLE 

Back to BDIA or CLS 

6 

Form Y24-3S29-0 
FES Y24-0086 

2025 FEMDM (1/69) 1-103 



Form Y24-3S29-0 
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A 

B 

c 

2 

Diag 1-103 P1 

Single Y-line 

o 

No 

E 

Diag 1-103 P3 

F 

G 

H 

No 

3 
Diag 1-103 P4 
Diag 1-103 Pl 

F 

Set switches ABCD 
to FFFF and set 

No 

No 

Y-line interaction 

Back to CSL 

4 

Set switches ABeD 
to 0000 and set 

Yes 

Q 

Diag 1-103 P4 

• Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 10 of 10) 

1-103 (1/69) 

No 

6 

Log data as reference 
for future calls 

Back to BOlA or CSL 

8 



2 3 4 5 6 

Power System Diagnostic Technique 

A 

B 

c 

o 

E 

F 

G 

H 

Diagram 1-200 Power System Diagnostic Technique 

2025 FEMDM (10/68) 1-200 



Form Y24-3529-0 
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A 

B 

C 

0 

E 

F 

G 

H 

2 

Suspect: 
1. EPO switch pulled 
2. Customer power 

failure 
3. Fuse 24 blown 
4. Mainline CB tripped 

3 • 

Off 

Check K21 

Refer to system IQgic 
YA161 

Try: 
Connect a test ground 
and touch K21-1 
coil. If power comes 
up, check out pick 
circuit for K21 

• Diagram 1-201. Power System Failure Analysis (Part 1 of 3) 

1-201 (1/69) 

4 

Customer reported 
trouble 

YA161-A 

Press powe'r-on switch. 

Diag 1-201 P3 

A 

Diag 1-201 P2 

5 

Observe status of 
lights located in power 
switch. 

White 

YA 161-E 

No 

Check the following: 

2. 

3. 

1. 2311 motors not 
running - CP2 
1052 motor not 
running - Fuse 22 
2560 indicators 
off CB8 

4. 

5. 

6. 

2560 motor not 
running - fuses 
6 and 7 
Console logic 
indicators off
fuses 8 and 9 
located in PS 13 
1403 motors not 
running - check 
a) cable shoe 

connectors and 
power plug are 
properly 
connected 

b) CE switch closed 
c) T-casting closed 

d) 60V power supply 
fuse PS 14-F 1 

• 6 

Yes 



2 3 

A 

B 

Suspect: 

Yes 

4 

Diagram 1-201 P1 

No 

Abnormal failure; consult 
your YA (Power) logics. 

YA 161-B 

Thermal 
light on 

CB light on 

Open thermal element 

5 6 

Form Y24-3S29-0 
FES Y24-0086 

r------J.--------.,_ - - --r,------------, 
c 

o 

E 

F 

G 

H 

Check for defective 
fan in fault area 

- - --r------'------, 
Refer to logic Y A 132. 
Locate open area on TB19. 

• Diagram 1-201. Power System Failure Analysis (Part 2 of 3) 

Reset CB 

If PS9 CB trips, check 
fuses F30, F31, F32 and 
F33. 

I The midpack power supply 
I CBs will function for both 
I overvoltage and overcurrent. 

Be certain the associated 
I power supply fan is 
I operating. 

_Ii----__________ ~ 
I 

To determine if the circuit 
breaker tripped because of 
overvoltage or overcurrent, 
remove the amplifier card 
only. (Never under any 
condition remove the 
overvoltage card with the 
machine load connected.) 
If the circuit breaker 
trips with the amplifier 
card removed, you can 
assume the power supply 
is defective. If the circuit 
breaker does not trip, 
you must determine if: 

1. The PS load is 
shorted 

2. The PS voltage 
is properly set 

3. The amplifier is 
defective. 

Ilf PS11 circuit breaker 
I trips open the CE aid 
I switch, reset the circuit 
I breaker and turn on power. 
I If PS11 circuit breaker 
I does not trip with the CE 

aid switch, open check 
I for shorted hammer-driver 

I coil. 

I 

Diag 1-300 P1 

2025 FEMDM (1/69) '-201 



Form Y24-3S29-0 
FES Y24-0086 

A 

2 3 

Diag 1-201 P1 

4 5 6 

>-...;N;.;.;;.o ________________________ _ 

B 

c 

o 

E 

F 

G 

H 

Ves 

Ves 

Suspect K 17 po i nts 
defective 

No 

No 

• Diagram 1-201. Power System Failure Analysis (Part 3 of 3) 

1-201 (1/69) 

Replace K17 

ho check for pick status, 
Imeasure voltage across coil 

r----.....L------,- - - - - - - -r-I----.-------.. 
Suspect: I Refer to logic page 
Missing voltage to voltage I V A 181 and check voltages 
sense group 1 (V /S 1) I to sense card V /S 1 

.------1--------, _ _ _ ___ _ 

Suspect: 
Missing voltage to voltage 
sense group 2 (V IS 2) 

r------..l-------.- - -
Suspect all channel I/O 
units are not powered up 

I 

I Check for tripped circuit 
I breaker CB3, 5, or 7. 
I Check for blown fuse. 

I F1-F5, F34, T7-F1, 
I T1-F 1, or T1-F2 

I 
I If all console indicators 
I are on and 1052 line spaces 
I continually, check F3 

-: Refer to logic page VA 181 
I and check voltages to 
I voltage sense group 2 V /S2 

I Check for blown fuse 
I T1-F1 or F2. Check 
I for tripped circu it breaker 

I CB4 or CB6. Check 
status of K 12 and 

I K23 - should be 
I picked 
I , 
I Check for blown 
i fu~ T7-F1 if com
I munication and/or 
I 2560 featu re is i n
I stalled on machine 
I 

Check EPO relays 
K25,30,35,and 
40 to be certain 
they are in a pick 
condition 

Check that all I/O 
unit cables are se
quentially plugged 
and TB6 properly 
jumpered for correct 
number of I/O units 

Ref: Logic VA 171 
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B 

c 

0 

E 

F 

G 

H 

2 

A print check with print 
ready off can indicate a 
coil protect check. If the 
chain motor is not run
ning, this is an indication 
of a coil protect check 
because this error would 
drop the +60V. 

3 

Diagram 1-201 P2 

o 

.----------~- - - - - - ---
Caution 
A bad hammer driver 
card that is always on 
may have been due to a 
shorted hammer coil. 
Swapping cards may result 
in damaging additional 
hammer driver cards. The 
problem causing position 
should be positively 
identified and checked 
for a shorted coil before 
full current printing is 
attempted. 

This indicates that one 
or more hammer driver 
is on and cannot be 
reset. Two methods 
can be used to identify 
the error print 
positions: 
1. Observe which 

positions printed 
on the form when 
the error was reset. 

2. Open the current 
limit switch, open 
the T-casting, 
remove the paper 
and observe which 
hammers are 
protruding. 

Determine why the 
hammer driver is on. 
The problem can be due 
to a failure on the 
hammer driver card 
or due to an improper 
input signal to the 
hammer driver. With the 
current limit switch 
open, the output of the 
hammer driver will be 
at OV if it is on. If it is 
not on, but another 
driver is on, the output 
will be at approximately 
+6V. I f no drivers are 
on, the output will be 
at +40V. I f the hammer 
driver latch is on, the 
test point will be at 
OV. If the latch is off, 
the test point will be 
at approximately +6V. 

No HD compare inputs 
should be on. No addressed 
HD reset should be on. HD 
reset should be at OV to 
reset the HD. If power has 
just been turned on, or 
system reset given, the 
PLBAR is 00 so that the 
address lines on are XO and 
YO. If a print line has just 
been completed, the 
PLBAR is 132 so that the 
address lines on are X4 
and Y16. No other address 
combination should be on 

Yes 

No 

4 

This indicates a solid coil 
protect check. Operate 
the check reset key and 
try to print again 

No 

Open the current limit 
switch to limit HD 
current and attempt 
to turn off the print 
check light on the printer 
with the check reset key 

Yes 

The coil in the error 
position is shorted and 
cannot operate the 
hammer. It will be 
necessary to identify the 
shorted position. Fuses 
F30 and F31 control the 
odd hammers and fuses 
F32 and F33 control the 
even hammers. Remove 
the fuses and observe 
which will allow +60V to 
remain on with the 
current limit switch in 
the normal (ON) 
position. See WP 221 and 
WP 222 for the H D 
positions controlled by 
each fuse 

The HD cards for the 
indicated positions can 
now be removed. To 
determine the failing 
card remove cards only 
with power off. Once 
the failing card has been 
defined, the current 
limit switch can be 
opened, and the output 
of the H D observed to 
determine the bad 
circuit. The coil in the 
failing position must be 
checked and replaced if 
shorted, because the 
shorted coil can damage 
another HD the next 
time printing is 
attempted. 

• Diagram 1-300. Coil Protect Diagnostic Technique (Part 1 of 2) 

Yes 

No 

5 

A print check with print 
ready off may indicate a 
coil protect check. Reset 
the error and print 

Reset the print check, 
make the printer ready 
and try to print again 

6 

Fonn Y24-3529-0 
FES Y24-0086 

Yes 

No additional errors 
occur. Problem is 
intermittent and may 
be due to a faulty 
current sense reed relay. 
The relay is occasionally 
failing to pick 

It should not be possible 
to reset the print check 
because of one of two 

conditions 
1. The cu rrent sense reed 

relay has failed and is 
always closed even 
though the current 
should be below the 
pick level due to the 
current limiting 
resistor. 

2. One of the circuits in 
the coil protect check 
has failed keeping the 
check latch on 
erroneously 

The alternate method of 
determining which is 
the shorted coil is by 
measuring the resistance 
from the output of the H D 
to the +60V return. A 
resistance of approximately 
12 ohms is expected. A 
resistance of less than 10 
ohms is probably a shorted 
coil 

Diagram 1-300 P2 

2025 FEMDM (1/69) 1-300 



Form Y24-3S29-0 
FES Y24-0086 
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B 
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o 

E 

F 

G 

H 

No 

2 
Diagram 1-300 P1 

If many positions indicate 
as errors, the cause may be 
Fuse F30, F31, F32 and/or 
F33 being blown. 
This should be indicated 
by a power check light 

Run diagnostic sections 
*400 and 410 

If the error is fault
located, replace the 
cards listed. 

Error stops can occur in 
section *400 because of 
the failure of an individual 
HD or print position. Fol
low the instructions given 
in the failing routine if the 
replacement of the fault 
located cards does not cor
rect the problem 

~--------------1No 

Yes 

Run routine WE70 in sec
tion *420. 
Note: Routine WE70 prints 
2 blank lines followed by 
the chain image pattern 

Use the CE trap buffer 
scan while running 
customer program to 
identify the error 
position. This will print 
out 264 characters on 
the 1052. Each two 
character group will 
represent the check 
plane data for the 132 
hammer positions. An 
A,B, or C will indicate 
the failing position 
caused by a hammer 
driver being on when 
it should be off 

The coil protect check 
is due to the failure 
of the current sense 
reed relay to operate. 

Yes 

Yes 

Yes 

3 

Take appropriate action 
to correct the problem 

The error is most 
probably because of 
a defective circuit 
in the coil protect 
check area 

• Diagram 1-300. Coil Protect Diagnostic Technique (Part 2 of 2) 

1-300 (1/69) 

4 

The setting of the coil 
protect check latch can be 
blocked by using switch 3 
(coil protect check bypass). 
This can be done safely 
because the check is a 
false check. The check can 
be due to one of these 
conditions. 
1. An open HD line to 

the +60V causes the 
AHDO to indicate 
that the HD is on. The 
open could be an open 
coil or open line. 

2. An incorrect AHDO 
signal can be given 
because of a defective 
HD card or in the 
circuitry used to 
develop the AHDO 
line 

Yes 

5 

Reset the error condition. 
Open the current limit 
switch. Turn on the coil 
protect check bypass 
switch to allow running 
without turning off print 
ready. The printer can 
now be run and the 
previously indicated error 
positions can be observed. 
The error is due to a false 
setting of the HD latch. 
This can be due to a failure 
of one of the input diodes 
on the HD 

6 
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SAR Bit 0 

Storage Timing 

Note: SAR Bit 0 selects 

which BSM to address. 

Bit 0 = 0 Select 1st BSM 

Bit 0=1 Select 2nd BSM 

Storage Timing 

SAR Bit 9 

SAR Bit 10 

SAR Bit 11 

SAR Bit 1 

X 

Rd/Wr 

Source 

Drive 

MD252 

Note: SAR Bit 1 ~. a 

selects 0- 8K 

M0322,332 

3 

X Wr Current Sink 

X Rd Current Source 

X Wr Current Source 

X Rd Current Sink 

X Wr 0-16KB Adrs 

X RO 0-16KB Adrs 

.. 98 

X 
Storage Timing- Control 

.. 9A X Rd Current Source 

I----X Rd 0-16A Adrs------t 

IbD2.!r~iv~e;,....r---- X Wr 0·16KA Adrs 

MD232 

. .4A X Wr Current Sink 

SAR Bit 12 

SAR Bit 13 

SAR Bit 14 

X 
Decode 

'MD302,312 

SAR Bit a Y Y Rd Current Sink .. 9C 

Storage Timing Rd/Wr Y Wr Current Source .90 

Note: SAR Bit a selects 

which BSM to address. 

Bit a = a select 1 st BSM 

Bit 0 00 1 select 2nd BSM 

Storage Timing 

Address Main Storage 

SAR Bit 3 

SAR Bit 6 

SAR Bit 7 

SAR Bit 8 

Source f--Y Wr Current Sink 

Drive ~Y Rd Current Source 

MD252 

Y .-- Y Rd 0-16 KA Adrs 

- Control 
Drive t- Y Wr 0·16 KAAdrs 

M0242,252 

-
- Y 

- Decode 
-
-
MD402-432 

'-

r-

'-10-
~ 10-

.. 3C 

.. 3B 

.. 9A 

.. 9B 

X Write 

X Read 

OVR 

8 

OVR 

8 

X Write 

OVR 

16 

Y Read 

OVR 

16 

4 

U-8K 
X Line 

yun,\ 

f- 8 

f- 8 

5 6 

1BSM 

8-16K 

\ 

X Line 

\ 
\ 

\ 

X Return Board 

Note: X lines are common to Main Storage and 

Aux storage. Selection of Y lines is gated by 

Address Main Storage or Address Aux Storage; there are 128 

Y lines for Main storage and 8 Y lines for Aux Storage. 

Selection of a Aux Storage Y line uses the decode of SAR 

bits 2,3, and 8 (M0401, 402). 

SA RBi ts a 1 2 3 4 5 6 7 8 9 1 0 11 1 2 1 3 1 4 

,~~,~. 

I 
I 
I 
I 

II Y Lines X Lines 'I II o Section A 
I I I.- - 1 Section B 

I I 

1 L_ aSide B 
I 1 Side 0 

I 
I a Even Numbered (Side C) 
--1 Odd Numbered (Side A) 

--Selects 112 BSM ) 0.
0 

0-8 K Adr 
11- 8·16K Adr 

~ 0 = 0·16K Adr ( 0-32K bytes) 
'-- - Selects BSM 1 1 = 16·32K Adr (32-64K bytes) 

7 8 9 

X Write 

X Wr Current Source . .4A 
DVR X Wr 0-16KB Adrs .. 3A 

8 

X Read 

8 DVR X Rd 0-16 KB Adrs .. 3B 
8 X Rd Current Sink .. 4A 

SAR Bit 9 

SARBit10 X 

SARBit11 Decode 

SAR Bit 1 

Note: SARBit1=1 MD362,372 

selects 8-16K. 

Y 

Storage Timing - Control 

Drive 

MD242,252 

Y Read 

8 

jof-Y Rd Current Sink . .40 

- DVR Io--Y Rd a-16K B Adrs 

16 

Y Write 

!4- Y Wr Current Source . .40 

- DVR ... Y Rd 0-16K B Adrs 8 
16 

SAR Bit 2-

SAR Bit 3- Y 

SAR Bit4- Decode 

SAR Bit 5-

MD442,412 
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CORE STORAGE 

B Storage Data Out -
Diag 3-3 
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~ 
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E 

Diag 3-3 

t 
Core 

Storage 

Addressing 

Diag 3-3 

CONSOLE 

Diag 3-2 

I 

CONTROLS 
(Control Register, Error 

Conditions, Mode Reg, 

MMSK Reg, Clock} 

Diag 3-2 

y 5 

Integrated 2311 _ 

Diag 3-9 

I 

LS 

Data 

Asm 

Diag 3-4 

LS Data 

Channel 

Diag 3-10 

I 

6 
_ Externa Bus In 

... Integrated 110 
2540 Diag 3-7 

1403 Diag 3-8 
1052 Diag 3-6 

I 
- External Bus Out 

1 R 8
Y
",---0 __ 

T LOCAL STORAGE 

Busln 

Z Bus 

Diag 3-4 

t 
Local Storage 
Addressing 

Diag 3-4 

............................... • .................. ~PG 

- PG 

7 

External 

Facilities 

Diag 3-5 

I 

External Bus In 

A-B 

... Data 
Asm 

Diag 3-4 

1 -

Byte 1 

~ 

ALU 

8 

A-B Register 

(A-Reg, B-Reg, Branch 
Conditions} 

Diag 3-5 

(TIC Control, Adder 

Decimal Correctod -
Diag 3-5 
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CONSOLE 

Diag 4-1 to 

4-8 

ERROR 

CONDITION 
(CPU) 

Diag 4-10 

Control 

Cycle 

Oiag4-12 

3 

Single Cycle 

Set Address 

Display 

Store 

Load 
System Reset 

Interrupt 

Sw ABCD 

Start 
Address Match 

A Reg Check 

B Reg Check 

ALU Check 

Star Adr Check 

Ctrl Word Check 

Star Data Check 

Mach Check 

Hard Stop 

3-2 BE Storage Data Out 0-15 x--. 
Force File Control Words 

Reset 

Clock 

Controls 

Diag4-11 

Ctrl 
Reg 

Diag 

4-12 

o 

15 

4 

CLO CK 

f--

Diag 4-11 

1-----0-15 

C trl Reg Bits 

5 

Time 

.. 6 

(0,1,15)----1 

Sw D 

(4-7 

Set 

I 
(3,8-1 4)--X---II 

Set 

I 
(3,8-14) X----. 

7 

Word Types 

f---- Word Type 0-7 

Diag 4-13 

AS Decode 

_ AS Decode O-F 

Diag 4-13,32 

o 
DR 

I--- Diagnostic Reg Bits 

Diag 
4-13 

7 1-1 1400 

o \---1400 Mode X 
Mode1 

Reg 2 ~------------r-;::-==-"l 
3 External 

4 SwC-
Gates 

Diag 5 ~ 
4-14 6 To Local Stor 3-4 2-D Diag 4-14 

7 ~~--------~ 

o 

Set ---, MMSK 

(3,12-14) 

Reset 

Set 

(3,8-11,14) 

Status Lines 

I 
-X 

(3,8-14) -X 

R""'t~ 

I Reg 
X--_. 

Diag 

4-15 9 

o 

S Reg 

Diag 

4-16 

7 

MMSK Reg Bits 

S Reg Bits 

8 

El Ext 2,3,4 

1 Mod, B;" 0, 1,2 

Device 
Modes 

Diag 4-14 
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a 

MO Reg 
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4-21 
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Control Lines -----,..j 
3- 2 5B Ti me _____ -1 Diag 4-20 

Gates -.-------------~ 
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3-240 etrl Reg Bits _____ -1 

3-2 3B Sw CD -------1 

Diag 4-20 

X 

o;ag 4-20 I I 
Ml R'9S"~ 

MMSK Reg Bits 

Trap Request 

WO Reg Set ----- P 
o 

WO Reg 
Diag 
4-24 

• ___ Mem Adr Bits 

M1 Reg Bit 7 

X _0-7, P 

7 

~14, P1 ~ 

Wl Reg Set X ____ .. Wl Reg 
Diag 
4-24 

*7 

*Not Used 

WO Reg Bits P·7..4A,3-4 38 

Wl Reg Bits P·6 .. 4B,3-5 28 

7 

p 

o 

0-7. 
Diag4-21 

MO Reg Bits P-7 3-42B 

"_IIIIj~Ml Reg Bits P-7 3-5 2C 

M1 Regt-.. ---
Diag 

Storage 
Address 
Assem 
Diag4-21 

4-21 7 

Trap 

Controls and 
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Legend 
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Storage 

Use Aux Storage 

Controls and 
Clock 
Diag 4-27 

3-5 4B A-Reg Bits P-7 (Byte 1)----r.S:t~o~rl 
3-5 4C B-Reg Bits P-7 (Byte 0)---_ Data 

File Data P-7 ----------~ 
3-2 7B Diag Reg Bit 2 --------1 

Asm 
Diag 
4-27 

_ Bus 

Data 
Control 

Storage 

SAR Bits 0-14_ Address 
Decode 
Diag 
4-27 
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Star 

Data 
Reg 

7 
PO 
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Diag 
4-27 

15 
P1 

o ~ 

I 18 Bits 

8 9 
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Y Lines 
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3-2 7 A Word Types 
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CPU Mode 
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Diag 4-31 
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3-240 Ctrl Reg Bits 8 & 9 ... _______ -" 
_ Diag 4-32 

3-2 7C Mode Reg Bits 5-7 -----I 
3-270 MMSK Reg Bits -----""1 
Sw C ------------1 

3-2 4D Ctrl Reg Bits ----I 

LS Zones 

Diag 4-32 

Y Line Controls 1-__ '" 

Diag 4-32 

Read-Write 

LS X 

Addresse 

Diag 4-3 
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(2540 Mode) 
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6 7 8 
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Carry Insert 
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--~ (Not) Interrupt Sw (No 

PA031 

E 

4 

Console Indicators 

When the Lamp Test 
Switch is pressed, all 
indicators, including 
the Low Temp and 
Pwr Check on the 
console should light 

PA081-111 

5 6 

4-12 Ctrl Reg Bit 3 -----+-I 
4-4 2E I nsn Step SW ---____.. .... 
4-119C T4--------I 
.. 8C BC Equals K Set -----I 

4-1 9A Start Clock Pulse 

FL 

4-1 9C Machine Reset Sw -------l.._ .. __ --1 
PA161 

7 8 9 
Insn Step Sw 

I nsn Step Sw Lt 4-40 35 
4-11 9C T 4 ---, ___ _ 

4-1 9A Start Clock Pu Ise 

4-1 9C Machine Reset Sw ---_ ....... ___ ....1 

PA161 

I nsn Step Latch 4-40 7E 4-11 P 1 6C Clock Off 

.. 9C Set Soft Stop Latch --------1 
r------------------------------1~---------------------Set ICLatch --------------------~OR 

4-21 6E Addr, Match Soft Stop 

(Intlk) 

OR FL 

PA 131 Set IC 

4-1 3D (Not)Allow Man Set FL 

.. 9E Reset IC Latch 
4-1 9C Machine Reset Sw 

PA131 

(I ntlk) 

lOR FL 

PA151 
(Console Interrupt) 

1 A FL 
~--

roo-

.. 9E Reset Console Interrupt - JOR 

PA 151 

4-119C T4 Soft Stop Latch 4-40 4C 

PA 161 

(Not) Soft Stop Latch 4-40 70 

~~;~:~;I~~e;sed) 

U:::dJ 
4-33B (Not) Stop Diag Ctrl Sw 

PA161 4-1 9B Check Start Pu Ise 
4-1 9C Machine Reset Sw ---~ 

PA011 

Set IC Latch 4-40 4E 
4-12 Ctrl Reg Bit 2 -----I A BC Equals K Set .. 6A 

4-13 4C AS Field Deco==u-e 6 

4-13 5A etrl Word Type 0 

A Control Function Set 

PA241 

Lr-- 4-12 4C AS Field Decode 6_r--

A r--_- Control Function Reset - A ~ Set Soft Stop Latch .. 7B 

4-12 (Not) Ctrl Reg Bit 2-
L....-

RM001 

4-13 4C AS Field Decode 6 __ .... Hr---

Control Function Reset A t--------I 

4-119C T4---------t 

Console Int Latch 4-91 8C 

(Not) Console Int Latch 4-41 7A 

Ctrl Reg Bit 8 - (K Low 0) 

Ctrl Reg Bit 9 --(K Low 1) 

Ctrl Reg Bit 10 - (K Low 2) 

4-12 DC Ctrl Reg Bit 11 - (K Low 3) 
Ctrl Reg Bit 12 --- (K High 1) 

Ctrl Reg Bit 13 --(K High 2) 

Ctrl Reg Bit 14 -(K High 3) 

I....
PA241 

BC Reset Controls 

Control Function Reset, 
T4, and AS Field Decode 6 
is AN Ded with each of the 
inputs shown below to 
activate the respective 
outputs 

- --- --- --
--- -- --- --
-- --- --- --

-- --- -- --
-- --- -- --
--- -- -- --
-- -- -- --
-- -- --- --

--
-

I- Reset File Error 4-10 P2 3C -
Reset Console Interrupt . .4E -

I- Reset I P L Latch 4-1 4C -
I- Reset Logout Latch 4-72 5E -
~ Reset CSL Latch 4-1 4D 

-- I- Reset System R st Req Latch 4-1 3A 
-

t- Reset I C Latch . .4C 
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A 

3 

10- Stop Diag Ctrl Sw 

Check 
Control 

Sw 

4 

.------Process Ch Ctrl Sw 

Check Stop Sw 4-10P17B; 4-27 2A 

Disable Sw 4-40 8 A 

PA051 
4-19B 

Process Diag Ctrl Sw 

Scan Storage Sw ------- o 

5 • 6 

4-42E SAR Delayed Stop Sw 

4-42E Insn Stop Sw 

IT 410 P1 7C 
4-10 P2 2A 

4-4 2E Proc Mode Sw 

7 8 9 

A 

I-
Test 

A OR f--o, Customer Mode 4-1 6C; 4-11 3A; 4-101 7C 
l- • A 

PA132 r----

4-4 2E I NSN Step Sw OR !---

~ 

PA211 

9-Tral1 Diag Ctrl Sw- Single Address Sw MS -----

o Scan Storage Sw ------.---1 

3 Load Prog Store Sw-----~ 

4 Test Pattern Sw ---------l 
5 Load Star Sw ---------' 

1---4I~--- Scan 4-1 3A; 4-10 P1 2A; 4-12 2A; 3C; 4-25 2B; 4-21 7E; 4-35 2E 

B 

Single Address Sw AS ~ 2 
L 4-27 P2 3B 

Load Prog Store Sw-<t ... -----3 
. 4-256A 

Test Pattern Sw --a~>----- 4 

L4-257B 
'-----~Load Store SW--4t-----5 

Diagnostic Control Sw 
PA051 4-25 6A 

9 Trap Diag Ctrl Sw 4-10 P2 2A. 4A. 7B. 6A; 4-1 98 
10 Stop Diag Ctrl Sw 4-11 2E; 4-1 9B; 4-28B 

4-67B 

4-115C CIOCkOff:=8-
A Clock Off Not 1 st Cycle 

4-32 P1 3A Not 1st Cycle STG Word -- 5C; 4-6 6B 

1 Single Address Sw MS 
2 Single Address Sw AS 

(I ntlk) 

FL 

(Not) Scan 4-252B; 4-1 98 

Single Addr MS or AS 4-32A System Rst Sw (Pressed) 

AD 

C STG Word Ctrl Addr Set Sw IPressed) -----I Ctrl Add Set 

o 

E 

1):===::::711- (Pressed) 

PSW 
RESTART 

4-2 9E Reset 

CSL Latch 

PSW Restart 
PSW Restart Latch 

FL 4-407C 

Switch A 

PA061 

ASWSitPA~ 
-A Sw Bit 0 

A Sw Bit 1 --___. 

A Sw Bit 2 

A Sw Bit 3 

CTRL ADDR 
SET .. 3C Clock Off Not 1 st Cycle Storage Word -------I A 

Ctrl Add Set Latch 4-1 3A 
FL 

(Not) Ctrl Addr Set Sw (Normal) -------L_..J 

PA031 
4-1 9C Machine Reset Sw -------1 OR (Not) Ctrl Add Set Latch (to Control Reg) 4-12 5A 

4-119D T7 -------I 
A 

.. 6B Single Addr Ms or AS ----4 

PA 131 

;=G--sw AS p,,'ty 4-207C 

Sw B Bit PB ____ ...J_ PA1S1 Sw C Bit PC -----' 

Switch B 

PA061 

Sw B Bit 0 

Sw B Bit 1 ----,. 

Sw B Bit 2 ----.. 

Sw B Bit 3 ----,. 

Sw A Bits 0-3 4-20 7C 
4-21 20 

Switch C 
PA071 

Sw Bit 2----.. 

Sw B Bits 0-3 4-207C 

4-21 2D 

(to M Reg Set Driver) 4-21 2A, 2B 

.-----8- Sw CD Pacity 4-20 5E 

Sw D Bit PD ___ ..J 

Switch 0 

PA071 

wDBit3---",", 

wDBit3 ---___ 

w C Bits 0-3 4-20 5E 

4 -21 2E 

4-32 P3 2A 

Sw D Bits 0-3 4-205E 
4-21 2E 
4-32 P2 20 
4-40 to 4-48 

(Not) System Rst and Scan 4-244A 



c 

o 

E 

r;::8::::::::::::~I-----D isplay Sw (Pressed) ----~ 

DISPLAY 

(Not) Display Sw Normal .. 3A 

Disp Store 

FL 

OR 

PA211 

Display Storage I ntlk Lt 

4-670 

(Not) Display Storage 
........... ____ .r--- I ntlk Lt 4-68C 

4-6 7 A After Storage Lt 

4-27 P1 9C Read Echo ----I 

4-6 2C Store Sw Pressed ------1 

4-6 4A (Not) Inhibit Manual Alter 

A 

5 6 7 8 

Display Store Latch .. 7E, 4-62A 

Manual Inhibit 

FL 

PA211 

Key Sw CE Mode------------r-T • 

.. 5E AS Data Sw -----------~ OR 

4-25 40 (Not) Prog Storage Wrap -------1 
4-64A (Not) Inhibit Manual Alter------I 

A 1-.---- Allow Store 4-6 3C 

A 

PA 211 

Manual I nhibit Latch -----_______ -...l 

.. 70; 4-670; 4-1228,60 

(Not) Manual I nhibit Latch 4-6 70 
Display 

Display---------_______ -I-- - - -- - - - --

... 60 (Mode Sw) 

The display input is ANDed 
with each of other inputs . 

PA021 Display Sw (Pressed) 4-242A; 4-6 7C 3-WSw 

MODE SWITCH 

10- I nsn Step Sw -------. 

9 - AS Adr Stop Sw ------... 

8 - AS Data Sw -------1 
7- C Sw 

6 - Mod- LS Sw --------1 

PA041 

Process Mode Sw -- 11 

SAR Delayed Stop Sw - 0 

MS Address Stop Sw - 1 

MS Data Sw ---- 2 

WSw ------- 3 

BA Sw 4 

ALU-Ext Sw ---- 5 

4-11 4C Clock Off 

PA 191 

4-32 P2 60 

4-35 Pl 4A 
. 4- 8A Sw -------1 

5-- ALU-Ext Sw -----I - -- -- -

----
6-· Mod· LS Sw ------I 
7 --C Sw --------1 L-______________ ~ 

1..-__ (Not) Display ------__ -1 

4-6 7C (Not) St LS Block M Disp 

PA191 

Display M Reg 4-31 2C; 4-35 P1 80 
4-11 5C Clock off --------1 

.-- Single Cye Not MS or AS .. 6E 

OR 1------

5J AIIOW 

4-6 3C, 7B, 7C; .. 2A Man 

Allow Man Alt·Disp Store 

4-11 5C Clock Off 

,..----1 N t-----' 
4-32 P1 3A First Cycle Storage Wd -1------1 

PA211 .. 58 Manual Inhibit Latch-__ -Ir-r-, 
~-------~~---------------------------------------------------~----~----------------(ModeSvv) .. 6B 

9 

Display WO 
Display Wl 

Display BA 
Display ALU-Ext 

Display LS 

Display etrl Reg 0 

A Display Ctrl Reg 1 

Display R 
(Storage Data Out) 

4-66C (Not) Alter Storage Intlk 
4-67 A Alter Storage Latch ____ ---I 1----4~- Man Read Call 4-27 4A 

11 - Process Mode Sw 4-368 

10 - I nsn Step Sw 4-35A; 4-2 6A 
9 - AS Adr Stop Svv 4-11 2E; 4-27 P2 28 
6 - Mod-LS Sw 4-6 4C; 4-32 P3 2A 
5 - ALU-Ext Sw 4-35 Pl 2B 

1 - MSAddressStopSw 4-1120 
0- SAR Delayed Stop Sw 4-3 5A; 4-21 2E, 5E 

I .. 68 
8 ~ AS Data Sw ------t 

.. 6A Display Store Latch _____ --1 

OR 1--..... - AS or MS Datil Svv B-
2-- MS Data Sw ------I A Single Cyele Mode 

.. 5D Single Cyc Not MS or AS 

PA231 

4278 

PA211 

6 -- Mod· Ls Svv ----~ ~ 
4-11 5C Clock Off A 

~OR 

.. 9C Display ALU·Ext ~ . 

Allow Sw Decode 4-32 P2 20; 4-32 P3 3E; 4-40 to 4-48 

PA201 
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Display Core Storage 

1 (Not) Display Sw 4-4 2C 

2 Display Sw (Pressed) 4-4,38 

3 Display Storage Lt 4-4 4A 

4 Display Storage I ntlk Lt 4-4 4A 

5 Manual Inhibit Lt 4-4 5B 

6 Set W-Reset Ctrl Reg • 

7 Gate Sw ABC D to M 4-6 9B 

8 Set M 4-6 9C 

9 Man Read Call 4-4 8D 

10 Rd Echo 4-27 P1 9C 

11 Display R 4-49D 

" Active only if previous 
cycle was a machine cycle 
or system reset. 

4 5 6 7 8 9 

Address-Sw ABCD 

Selection of Aux Storage or Main Storage is by use of the Mode Sw (AS Data or MS Data) 

- - ~- -_~ Sw Bounce~ -. -
1 10 

2 3 

3 

Not 1 • • Not 4 Not 5 

Active when clock is off and Mode Sw set to MS Data or AS Data 

Not 4 4 

3 10 
I 

I. /-\ppr. 500 ns • 425 ns 
I 

9 Not 9 
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CD 
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2 .. 3 • 4 .. 5 .. 
~bit Manual AI", 

FL 

4-4 6A Display Store Latch .-
~OR 4-4 7B, 4C 

PA221 
(Not) Inhibit Manual Alter 

~ 

Alt Storage 

,---- A FL 
r--~ 

r--
4-279C Read Echo 

,--
4-11 5C Clock On 

lOR 
OR 

4-1 9C Mach Reset 
'--- PA221 

PA221 

(Intlk) 
'---

FL 

A 
4-1 9C Mach Reset -
4-4 8B Allow Store OR (Not) Alter Storage I ntlk .. 70 

4-460 Allow Man Alt-Disp Store- A PA221 
r----

\~ ___ --~/~--~- (Not) Store Sw (Normal) - ...---- Store Sw (Pressed) --~..-

A t------~N 
STORE 4-44C 

/r------\J-~~- Store Sw (Pressed) 4-4 3E Mod LS Sw __ ~ 

PA021 
Store LS 

FL 

.-----------+-------------~~ 
~----___i.- OR r-r---L_-1 

~A 
(Turn Off 

Delay) 

PA201 

6 7 8 

A Iter Storage Lt .. 70; 4-4 4B, 7E; 4-27 P5 40 

4-6 7D Allow Man Alt-Disp Star 

4-11 5C Clock Off A 
OR 

4-3 3C Clock Off Not 1 st Cycle Stg. Word 

4-3 5C Ctrl Adr Set Sw (Pressed) A 

PA231 

St LS Gt Sw A 8 to AB 4-35 P1 40 

(Not) St LS Block M Disp 4-4 7C 

4-470 Allow Man Alt-Disp Stor 

4-4 6C Display Sw Pressed 

4-11 5C Clock Off 
4-468 (Not) Display Storage ----I 

I ntlk Lt 

At--__ .-__ _ 
4-448 Display Storage I ntlk It ------I 
4-468 (Not) Manual Inhibit Latch ---1----1 

PA231 

.. 68 (Not) Alter Storage Intlk Lt ----I 

A 

A 

A 

A 

OR 

PA231 

9 

Man Gate Sw ABCO to 

MO 4-20 7C 

Man Gate Sw A8CD 10 

M1 4-205E 

Man Set M Reg 
4-225A 

A t-----.r------~Man Store 0 4-27 P5 3A; 4-35 Pl 40 

4-458 Manual Inhibit Latch 
(I ntlk) 

,..--r-:F::-;"L-"--'" 
~4-32P27C 

LS Manual Write Line Man Set AB 4-35 P2 38, 3C 
.. 6A Alter Storage Latch -----I 

PA231 

PA201 

St LS Intlk Latch 4-31 3C; 4-32 Pl 5E 

'-- A f---- Degate M Display 4-32 P2 6D 
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2 

1 

.., 

:3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

3 4 5 6 7 8 9 

Store Local Storage Data-Sw AB Address-Sw CD (No Time Base) 

(Not) Store Sw 4-62C -....-. - Sw Bounce -
Store Sw (Pressed) 4-62C -~ ~--
Store LS Latch 4-65D 2_ 10 

Store LS Intlk Lt 4-64D 3 I 

Allow Sw Decode 4-46E 

Display M 4-48C 2 (Not) 2 

Man Set AB 4-69 B 2 _2 

Gate Sw AB to AB 4-66C 

Gate B to LS Asm 4-317C 

LS Latch (Turn Off Delay) 4-64D 1 2·4 2 1 - . -- -- _. 

Display halfword must be done first. After alter is completed the data set into core 

Alter Core Storage: Alter Aux Storage if Mode Sw to AS DatiJ storage is displayed in byte 0 and byte 1 

Alter program storage if Mode Sw to MS Data; To Alter control storage CE key must be On. indicators. 

(Not) Store Sw 4-62C _ ... __ I Switch Bounce 

~- -
Store Sw (Pressed) 4-62C __ Switch Bounce =-====--==-

. -- ---
Alter Storage Lt 4-62C 1 9 

Alter Storage Intlk Lt 4-65B 2 3 

Man Inhibit Lt 4-45B 9 3 

Gate Sw AB to AB 4-66C 

Mc;n Read Call 4-48D (Not) 4 (Not)5 3 (Not)3 

Man Store 0 4-69D (Not)4 (Not)5 

Rd Echo 4-27 Pl 9C Appr. 500 ns after 7 • 425ns • Appr. 500ns after 7 • 425ps • 
-'J 

Man Set AB 4-69E (Not)4 (Not)5 

Inhibit Manual Alter Lt 4-63A 3 

Display R (Storage Data) 4-490 7 (Not)7 7 (Not)7 

Store 8yte 0 4-27 P5 4A 8 (Not)8 

Store Byte 1 4-27 P5 5D 3 (Not)3 

Gate Sw CD to AB 4-35 P1 6E 
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2 3 4 

(Allow PC) 

4-119D T7----.. FL Allow PC 1 

A .. 68 Check Reset Sw (Pressed) 4·10 P3 SB, 8C, 8D 

B 

c 

D 

E 

4-11 5C Clock Off -----t OR 4-12 5D; 4-75 2E 

4-1 9C Machine Reset Sw -----I PA121 

Storage Data Parity Check 

Check Storage Data Out Bits PO, 

0-7. If Even, Parity Error Exists. 

Check Storage Data Out Bits P1, 

8-15. If Even, Parity Error Exists. 

RC071 

4-21 4D (Not) M1 Reg Bit 7 

4-12 58 PMWC 

4-12 58 Prog Mem Word Cycle 
~--- (Even Parity) ----+-.-I 

(Not) Check R1----I--..... 

A 

(Not) Check RO ------~ A 
(Even Parity) ----..... 

4-3 58 Scan -----I 
A 

ORI------3 

RC071 

OR 

4-337 9D (Not) Share Cycle 

4-12 5A (Ctrl Cycle A8) 

4-12 58 (Not) PMWC 

t------4~ 

RC071 

ORt----I 
4-21 4D M1 Reg Bit 7 ------I 

MC181 

Mem Addr Parity Check r----
4-20 4C (Not) Gate Br Mask to M -

Mem Addr Bits 0-14, M1 Reg Bits A ~ M·Reg Even - 5 

P and 7, and MO P Bit Corrected are 

Checked for Even Parity. If Even, MPo71 
Parity Error Exists 

MP071 

.. 6C Mach Or Chk Rst 
OR 

4-10P38B,C,D 

4-156C KH DeCOde9=G-

A Reset Error Reg --....... - 4-10 P2 7C 
4-15 6C MMSK Reset Pulse 

RM041 

5 

1'\ / 

CHECK 

RESET 

V "\ 

PR021 

'----

6 7 8 .. 

Check Reset Sw (Pressed) .. 2A; 4-10 P2 28; 4-12 2B 

r----

OR '--

4-13 SD Check Sum Latch ------------1 
.. 9D Error Pulse 
4-3 SA Check Stop Switch -------___ --1 

4-13 8D (Not) DR-O Disable CPU Error Stop 

Chnl Parity Check Latch GS3 ----~ 

4-3 4A Process Ch Ctrl Switch ----------1 
.. 9D Error Pulse --------------1 

4-15 8C MMSK Reg Bit 8 

4-15 BC MMSK Reg Bit 9 

A 

A OR 

A 

Hard Stop 

FL 

Mach Or Chk Rst ---....... 1'"'------------------.. 
4-1 9C Mach ine Reset Sw- .. 3D 

-~K~C~05~1~ 

1-Allow PC 
r---

4 4-11' 9B T3 A 

3- Storage D ata Check - I---

2-----

1-Allow PC 

4-11 98 T3 

( Reset) 

r----

A 
4 - Ctrl Word Parity Error-

2----

1-Allow PC 

4-119ET 8 
en 

"---

(Reset) 

r----

A 

I.....-

10...-
KC051 

Storage Data Check 

I--- StO'"9' Dota P.,itv La"h ~ 4-21 2A; 4-40 7C FL 

_ Mem 

Data 

KC062 
4-13 8D (Not) DR-O Disable CPU Error Stop -

r---

4-90 P2 9D Set STP Parity Error _ ~ 

A 
OR 

4-10 P3 9C Error Pulse 1 

Ctrl Word Check .----

___ CHI Wo,d P.,itV Latch ~ 4-27 2A FL KC062 
4-407C 

Ctrl 

- Word 

KC062 

Star Addr Check 

FL I--- Storage Address Check Latch 4-407C 

Star 
2----- (Reset)- -Addr 

KC062 

9 

HardStop4-113B 

(Not) Hard Stop 4-11 2Cj 
4-17B 

LC 
4-10 P2 2A 

Error Pulse .. 7B, 7C 
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2 3 4 5 

(C.E. Panel) Condition In------I A 

4-32C Trap Oiag Ctrl Sw------I 
4-10 Pl 90 Error Pulse ------1 OR 1-__ -, 

4-33790 (Not) Share Cycle-----I A 

4-3 4A Process Ch Ctrl Sw -----t_..L_J 

4-158C MMSK Reg 8it 9 

4-19C Machine Reset Sw 

4-10 Pl 68 Check Reset Sw (Pressed) 

Disk Mode 

4-508C Mach Chk Mask Latch 

Mach Chk 4-32C Trap Oiag Ctr! Sw 

FL Mach Chk Latch -------4 

TROll 

KC051 

File Ctrl Check 

6 7 8 

(Mach Chk Latch Gated) 4-2360 

4-32C (Not) Trap Oiag Ctrl Sw 

4-2290 Gate MO-Ml SAR Lines 
A MC Trap CR Reset 4-1228 

4-11 90 T8 -----------1 

Mach Chk 
Store Word Inhibit 

4-149C 2311 

4-33790 Sha 
OR 4-32 Pl 3A First Cycle Storage Word --...11----1 

FL 

4-22 9A Gate MO-M 1 SA R Lines 

4-32C (Not) Trap Oiag Ctrl Sw 4-1 

4-19C 

4-10 Pl 

4-10 Pl 

re Cycle 

o Pl 90 Error Pulse 

Machine Reset 

90 Check Reset 

3E Reset Error Reg-

A FL 
f--

--
IT OR 

""'-
I...-..--

4-11 90 T7 

4-2550 Wra 

41 50 (No 

4-149C 231 

4-33790 Sh 

r--- File Stor Wrap OR I--CPU Oetected File Error 4-323 2E 

P I FL -
t) CSL A 

1 Disk Mode ,--'---

are Cycle 
lOR '--- OR ~ 

4-29E Reset File Error -
Mach Chk Trap with Trap Ouring Storage Word (Word Type 2) 

Oiag Ctrl Sw Off 
TO TO 

1 st Cycle Stor Wd 12nd Cycle Star Wd 11 st Wd of Trap 

1 

2 

3 

4 

5 

6 

7 

8 

Mach Chk Latch 4-104A 

Mch Chk Star Word I nh Lt 4-106B 

Gate MO-Ml to SAR Lines 4-229A 

Ctrl Cycle Lt 4-124A ----MC Trap CR Reset 4-107A 

Ctrl Reg Reset Bls W 4-1088 

Ctrl Reg Reset 4-12 60 
I. 

Mach Chk Mask Latch 4-5080 

Note 1: Reset does not occur when the 
Trap Oiag Ctrl Sw is on. 

Note 2: Second cycle of storage word 
normally blocks set C-register 
and set W-register. 

I I 

I I 
I I 
I I 

_ I Note 1 I 
I Note 2 I 
I I. 
I I 

I 
I 
I 

I 

I 
I 

I 
I 

TROll 

Ouring Word Types 0, 1,3-7 

TO TO 

Ctrl Word X 1 • No Operation 1 1st Wd of Trap 

I I I 

I I I 
I I 

I 5 I I 

I I 

I • Note 1 

I Blocks W Reg Set 
Note 1 I 

L I L • 
I I I 

* No operation occurs during this cycle; cycle 

is required to save the address + 2 where the 
error occurred. Ctrl reg is reset at TO of the 

no operation cycle and is not set. 

Ctrl Reg Reset Bls W 4-123C; 4-24 4C, 4E 

TROll 

9 
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--Not) Control Cycle Latch--
ot~ File Request Lat A ~Check Oata 

4-124A ( 
4-33790 (N 
4-136A C trl Word Type 2 (1 st Cycle Storage Word) 

'---
RCOOl 

1 'Noll e", R,g Bil 12 
4-12 (Not) Ctrl Reg Bit 13 

Ctrl Reg Bit 2 

4136A C trl Word Type 2 
r--

4121 ~ 
Not) Ctrl Reg Bit 12 -

A tLM Equals K Not) Ctrl Reg 8it 13 -
4-202C 

trl Reg Bit 14 
L.-

Word Type 

0 

1 

RCOOl 

4-136A Ctrl Word Type 2 

4-20 48 Gate A Reg to M1 

4-36 P1 40 

4-35 P1 4C 

4-202B 

4-272A 

4-2520 

Process 

8 Reg Gated 

(Not) Ext to CPU 

(Not) M Equals K 

Return function 

*. A LU Function 

N 

OR 

I-- A 

OR 
~ 

RA061 

OR 
A 

i.....-

a....-

RA061 

4 5 

A·Reg Check Gate 

1-- ... ----

A 

4-119E T9 
~ 

436 P1 4A (Not) Oegate A Straight-

4-135B (Not) Ctrl Word Type 4 f-- A 

4-35 P1 4C (Not) Ext to CPU 
4-125A (Ctrl Cycle AS) A 

I-r-. 
4-1190 T7 

(Not) M Equals K 
r-

RA061 

4-20 48 Gate A Reg to Ml-
r---

OR I--

4-136A (Not) Ctrl Word -
'---

Type 0 

BReg Check Gate 

I-- - - ---

4-119A Tl 
A ~ 

I--

4-125A (Ctrl Cycle AB) A 

4-119A T7 

A-Reg Contains B-Reg Cont(lins 

Low eight bits of storage adr High eight bits of storage adr 

Data KK value 

*Storage word that access Ctrl, Aux, or Prog storage using indirect addressing Low eight bits of storage adr High eight bits of storage adr 

*Storage word that alters Ctrl, Aux or Prog storage using indirect addressing Byte 1 (Data from LS ) Byte a 
2 *Storage word that access Ctr! or Aux storage using direct addressing Byte 1 (Data from LS, adr decode Ctrl Reg 9 and 10)Byte a 

*Storage word that alters Ctrl or Aux storage using direct addressing Byte 1 (Data from LS, adr decode Ctrl Reg 4, 5, and 6)Byte 0 

Storage word that access/alter Ctrl, Aux, Prog storage using indirect addressing Low eight bits of storage adr High eight bits of storage adr 

3 *. ALU Function Data Data 

4 Branch Note: A-B Registers not checked Ml Reg setting M1 Reg Setting 

0-3,5-7 F~nctions not using extenals. Note A-Reg checked, B-reg not checked. Undetermined Undetermined 

* A-register checked at T9 of first cycle. 

B-register checked at T1 of second cycle. 

* * A-register and/or B-register checked if gated. 

6 7 

Reg Check Gate----------~ 

A Reg Parity Check 

Output of A-Reg is checked 

for Odd or Even parity. 

If Even, parity error exists. 

4-10 P1 4A Allow Pc 

A Reg Parity Error 

A 

8 

A Reg Check 

A Reg -

9 

J---~t---1r--"1--------,L A Reg Parity Latch 4-4070 
FL 

RA031 
4-10 P1 4E (Reset)---i-1L __ .J 

B Reg Check Gate 

B Reg Parity Check 

Output of B-Reg is checked 

for Odd or Even parity. 

If Even, parity error ex ists 

4-10 P1 4A Allow PC A 

B Reg Parity Error-----I 

KC064 

Error Pulse 1 4-10P22A 

8 Reg -
B Reg Check 

1-~~~~-Ir--1------JL B Reg Parity Latch 4-40 70 
FL 

RB031 4-10 P1 4A (Reset) ---t----... --.....J 

4-10 P1 4A Allow PC ---------1 
4-11 9E T8 ------------1 

4-36 P2 9E ALU Check --------1 
A 

KC064 

ALU -
ALU Check 

I----JL----1r-::F:":'L-"1--------JL A LU Error Latch 4-40 70 

4-10P14E (Reset) ----------------t. __ ...J 
KC064 



T"- O - OJ' 
c.c ..., 
Q) 

3 
0 ~ -... 
0) ~ 

co -" 

Q 
0 
(') 
A 

r 
0 

c.c 
n' 
'"0 
Q) ..., 
r-+ 

0 
--t. 

~ 

A 

~ 

B 

~ 2 3 

4-10 P1 9C (Not) Hard Stop Latch -----I 

4-103 8B 2540 Clock Request ------1 

4-3 7A Customer Mode ----I 
,..-------- Osc -------4'--1 

4-1 9A Start C lock Pulse 

.. 3C,6A 

A 

OR 

A 

4-11 9A Tl-----I 

4 

(Clock Start Intlk) 

FL 

4-1 9C Mach Reset --_......1 ___ _ 

KCOll 

4-36B (Not) Scan -----------1 
4-3 3B (Not) Trap Diag Ctrl Svv 

4-1 9C Mach Reset Sw 

4-10 Pl 9C Hard Stop Lt 

Clock Stop Pulse 

KC031 

Clock Start 

FL 

KCD31 

C 4-3 3B (Not) Stop Diag Ctrl Svv ------1 
4-3 38 (Not) Process Diag Ctrl Sw -----I 
4-1 3C Load Sw (Pressed) -----, 

A 

.. 7A (Not) Clock Off Inh 

.. 2B Osc ---------1 
4-11 9E T9--------I 

A 
4-1 8D (Not) Syst Rst Load or CS L Latch 

4-11 9B T3 ----------...... -+-t 4-1 9C Mach Reset -------1 

5 

Clock Start --------' 

6 

.. 2B Osc ------ 6 
4-1 9C Mach Reset -- 7 
.. 2B (Not) Osc 8 

(Not) Clock Start Latch 4-17A 

OR 
Clock Off 

FL 

~ 4-1 3E CSL Sw (Pressed) ------H--I .. 8A Clock l--------.L_..J (Not) Clock Off 

4-1 3B System Reset Sw (Pressed) -----t 
4-13 5A Ctrl Word Type 3 --------i 
4-15 6B KH Decode B ----------1 

D 4-12 (Not) Ctrl Reg Bit 2 

4-11 98 T3 ----------_t-I 

• 

4-4 6E Single Cycle Mode ---------t 
4-4 2E MS Adr Stop Sw ---------1 
4-27 P2 58 (Not) Use Aux Storage ____ -I 
4-21 5D Address Match Pulse _____ ..._-1 

4-27 P2 58 Use Aux Storage --------1 
4-4 2E AS Adr Stop Sw ________ -1 

4-139E Diag Branch Latch --------1 

4-11 9C T5 -------------t 
4-3 2C Stop Diag Ctrl Sw - ______ --1 

Condition In -------------1 

OR 

E Pwr Sup) Power Off ----------_--1 
KC041 

KC031 

7 

(Not) Clock Off Inhibit . .4C 

~-- 5----1 
(Not) 4 

r---6----I 

~--8----I 

r---2---.... 
'--..... -~ 

".--- 1 ------1 
,--- 6 ------1 
r--- (Not) 5 ----I 

,,---- 7 ------1 
r---8---.... 
r--- 3----1 

r----(Not) 1 ----I 
r--- 2 ------1 
r--- 6 ------1 

,,-----7------1 
~-- 8----1 
r---4 ----I 

Clock 1 

FL 

KCOll 

Clock 2 

FL 

KCOll 

Clock 3 

FL 

KC021 

Clock 4 ,r--- (Not) 2 -----I 

"---3 A l-----1r-;;-F~L' 
r--- 6 -----.... 

.,.---7------1 

,---8----1 

,,---- 5 -----I 
'---"-~ 

7 

(Not) 3 

4 

6 

8 

KC02l 

Clock 5 

FL 

KC02l 

8 9 

t-..... -----TO 

P1 

1---.-----T1 

t-..... -----T2 

2-----.. 

P3 

1--+-----T3 

P4 

3-__ ...... 

t--.----- T4 

P5 

t---..-----T5 

4 ----.., 

.P6 

t---..-----T6 

P7 

1--+-----T7 
5 

P8 

1---+-----T8 

1-------T9 



0 y 2 3 4 5 6 7 8 9 iii' 
c.c ., 
0) 

3 
f" 
.-.. 
.-.. 

Q A 
I I 

2jO ns 3~0 ns 
I I I I 

90 ns 180 ns 450 ns 540 ns 630 ns 720 ns 810 ns 

0 
n 1 OSC 4-11 2A 
7\ 

-I 2 (Not) OSC 4-11 2A 

3 
::J 

3 Clock 1 4-11 SA" 2-4 
c.c 

~ 
4 Clock 2 4-11 S8* (Not) 7·3·1 2·5 

IJ 
0) 

;4 
5 Clock 3 4-11 SC" (Not) 3-4·1 2·6 

I\,) 6 Clock 4 
0 

4-11 SO* (Not) 4·5·1' 2'7 
~ 

~ 
7 Clock 5 4-11 80* 2·3 (Not) 5·6·1 

B 
8 Clock TO 4-11 9A 4 

9 Clock T1 4-11 9A 3 
, I 180 ns • I 

(Not) 3 

10 Clock T2 411 98 4 5 

11 Clock T3 4-11 98 (Not) 3 (Not) 4 

12 Clock T4 4-11 9C 5 6 

13 Clock T5 4-11 9C 
(Not) 4 _tNot) 5 

14 Clock T6 4-11 9C 6 7 

15 Clock T7 4-11 90 (Not) 5 (Not) 6 

16 Clock T8 4-11 90* .. 
7 3 c 

17 Clock T9 4-11 9C' .. (Not) 7 (Not) 6 

18 Clock Pl 4-11 9A 9 1-90ns-l (Not) 8 

19 Clock P3 4-11 98 11 (Nod 10 

20 Clock P4 4-11 98 12 (Not) 11 

21 Clock P5 4-11 9C 13 (Not) 12 

22 Clock P6 4-11 9C 14 (Not) 13 

23 Clock P7 4-11 90 
15 (Not) 14 

24 Clock P8 4-11 90 16 (Not) 15 

o • Machine reset turns Clock 1,2,3, and 4 off and turns Clock 5 on. 

• 'When clock is off these lines are blocked. 

I\,) 

a 
I\,) 
(Jl 

-n 
m 
3;: 
0 
3;: 

- E 
.-.. 
a -... 
0') 

.2? 

~ .-.. 



~ 0 
--" OJ' 
!\,) co ., 

w 
:3 

0 ~ --en 
CO rv 

(') A 
0 
::J 
r-t ., 
0 

JJ 
CO 

CO 
(ii' 
r-t 
CO ., 

B 

c 

o 

E 

2 3 4 5 6 7 

4-119A TO _______ -t 

4-380 (Not) Ctrl Addr Set Latch 4-11 9A TO 

(Ctrl Cycle AB) 

4-3379C 

Control Cycle Latch 
4-32 3A (Not) First Cycle Storage Word 
4-114C T4 ____________ -I0R FL 

4-14C Machine Reset Sw ---------{----. 

4-36B Scan-------------I 
4-3379C Early File Share -------.... 
4-10 P2 7A MC Trap CR Reset-------1 

4-45B Manual Inhibit Latch -------1 
4-114C T4 -----------i 
4-135A Ctrl Word Type 2 ------4 A 
4-32 3A First Cycle Storage Word ----. 

4-10 P1 7B Check Reset -------1 
4-11 5C Clock Off A 

OR 
4-135A 
Ctrl Word Type 2 ---
4-11 9A TO -----

(Not) Early File Share --
4-3379C 

4-11 9A TO ----i-,-, 

A 

4-10 P1 4C, 4-10 P3 5A, 5C 

Ctrl Cycle B Pwr ----------------------, 4-119A TO 

4-3379C 
4-10 Pl 2A; 4-27 3A 
.. 50 

Prog Mem 
Wd Cyc 

FL 

RCOOl 

Proq Mem Word Cycle 4-502 2A: 
4-1010Pl 3A, 3C 

(Not) PMWC 4-20 2C; 4-10 Pl 4C 

File Request Latch 
4-321 50 
(Not) CPU Write Mode 
4-119A TO-----i 

4-3379C 

File Request Latch 

~---~---------_iA 

4-27 5 Storage Data Out Bit 0 - 15 _____ 1IIIJ_ 

OR~-~ 
/ (Memory Bits 0,1,15)-------/ 

Control Register 

1 First Cycle Storage \Nord 

2 Control Cycle Latch 

3 Proq Mem Wd Cyc Lt 

4 Ctrl Reg Reset • 
5 Ctrl Reg Set III 

6 Set W ill 

7 Set M 

8 Ctrl Reg 

4-3379C File Rst PMWC ----I 
4-1 9C Machine Reset Sw ----I 

4-36B Scan -----------1 OR 
4-3379C Early File Share ----~ 
4-10 P2 7B Ctrl Reg Reset BI Sw 

RCOOl 

TO TO 
Control Cycle 

I 
Storage Word 

(Non Branch) (R ead or Store) 
I I I 

I I 
I I 

~ I 
I I -I I III 

4-32 3A Double Byte Modify 

OR ..,... PMWC or Obi Byte Modify 

L 4-32 Pl 2A 

File Request Latch-
4-3379C 

Ctrl Reg Reset Gate ----....... -- 4-24 4C, 4E 
4-3379C File Request Latch --------1 
4-3379C File Request Latch--------I 
4-1 5D (Not) CSL Latch ---------i 

4-33790 Second Ctrl Reg Assem --------i~ 

_ -------1 A 14 
4-119A TO -

4-119E T9 -------------1 A 
4-119A TO-------------I 

4-1 9A Start Clock Pulse --------1 
OR t---------- (Ctrl Reg Reset A B) --------__ -J 

4-46B Manual I nhibit Latch A 

4-10 P 1 4A (Not) Allow PC ------_--1 
RCOOl 

TO 

I 
Control Cycle 
(Non Branch) 

I 

I 
I 

I 

I 
III 

--I .. 
I -From WI _ From LS I _ FromW I _FromW 

I I I 

0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

8 9 

Notel: For control word typess 4, 5, 6, and 7 

Ctrl Reg Bit 5 is set to a 1 (limits register 
addressing) Storage Data Out Bit 5 is 
used as a replacement bit for word 

I--- Ctrl Reg Bit 0 

I-- Ctrl Reg Bit 1 

I-- Ctrl Reg Bit 2 

I-- Ctrl Reg Bit 3 

I-- Ctrl Reg Bit 4 

I-- Ctrl Reg Bit 5 

I-- Ctrl Reg Bit 6 

I--Ctrl Reg Bit 7 

t--Ctrl Reg Bit 8 

I--Ctrl Reg Bit 9 

I--Ctrl Reg Bit 10 

I--Ctrl Reg Bit 11 

I-- Ctrl Reg Bit 12 

I--Ctrl Reg Bit 13 

I-- Ctrl Reg Bit 14 

!--Ctrl Reg Bit 15 

type 4 and for testing A-Reg gates on 
word type 5, 6, and 7, 

(0-15) RC011-041 
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o 
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c.o .... 
Q.) 

3 
~ 

~ 

('") A 
r-+ .... 
~ 
o .... 
a. 
o 
CD 

8 • a. 
~CD 

» 
Cfl 

" CD 

0: 
o 
CD 
n 
o 
a. 
~CD 

o 
Q.) 

c.o 
:::J 
o 
en 
r-t 
(5' 

::0 
CD 

c.o 
(ii' 
r-t 
CD .... 

B 

c 

o 

E 

2 3 4 5 6 

4-49C Display ALU-Ext ---E]- Control Word Types 

OR Control Word Gate 
4-11 5C (Not) Clock Off--__ 4-12 (Ctrl Reg Bits 0,1,15) 

PA132 

4-32 P2 4E AS Field Decode 0-8 thru 7-F -----I 

4-12 Ctrl Reg Bit 4 -----------1 

4 Bit AS Field Decode 
-----

If Ctrl Reg bit 4 is off, the de
code is 0 through 7. I f bit 4 

is on, the decode is 8 through F. 

DP013 

Ctrl Reg Bits 
/ a 1 15 

a a 0 

a 0 1 

0 1 0 

0 1 1 

1 0 0 

1 0 1 

1 1 0 

1 1 1 

DP011 

AS Field Decode 0-

AS F ie'd Decode 1-_ 
AS Field Decode 2 -
AS Field Decode 3 -
AS Field Decode 4-
AS Field Decode 5 -
AS Field Decode 6-
AS Field Decode 7 -

ASF' 'dO d 8 Ie eco e 

A 

A 

A 
A 

A 
A 

A 

S Field Decode 9 -

S Field Decode A -

S Field Decode B-
S Field Decode C-
S Field Decode 0-
S Field Decode E-
S Field Decode F-

.. 5A Control Word Type a ------------Ot-_____ 4-_1_1_9_C_ ~~n 
trol Function Set 

4-12 Ctrl Reg Bit 2 --------------0 4-1 9C Mac hine Reset 

RM001 

4-12 Ctr' Reg Bit a ----

4-20 6B MMSK Equal K Rtn W ord 

Word Type 

Set-Reset 

Arith Constant 

Storage 

Arith Move 

Branch Unc 

Br on Mask 

Br on Cond 0 

Br on Cond 1 

~ 

A 
OR 

'---

L.-

RM051 

j---. 

I-

j---. 

I-

I--

~ 

~ 

r--

Ctr' Word Type 0 

Ctr' Word Type 1 

Ctr' Word Type 2 

Ctr' Word Type 3 

Ctr' Word Type 4 

Ctr' Word Type 5 

Ctr' Word Type 6 

Ctr' Word Type 7 

4-12 
~

. Ctrl Reg Bit 3 -0 

Ctrl Reg Bit 12 -1 
Ctrl Reg Bit 13 -2 -

Ctrl Reg Bit 14 -3 

I 
Ctrl Reg Bit 8 -4 

Ctrl Reg Bit 9 - 5 
Ctrl Reg Bit 10-6 

Ctrl Reg Bit 11 -7 

8--- B'an,h 0' Rot"m Wo,d 

Ro031 

7 

" 
r-O a 

-1 

-2 

1--3 Diag 

Reg 
---x-

t-4 

-5 

f-6 

'-7 7 

RM051 

4-11 90 T7 

8 

~4-10 P1 7B.7D; 4 
ORO Disable CPU 

-272A 
Error Stop --~ 

4-36 P2 40 

~ DR1 Force ALU Error ------" 

2 r 4-27 P5 6B. 60 
~DR2 Force St Pa rity --------/ 

F-L4-234A 
Diag Reg Bit 3 

~ .. Dlag Reg Bit 4 

~4-35P1 2B 
5 oR5 Diag Force E 

6 4-10 P1 8B 
~Check Sum Latch 

xttoAB----" 

~ 
7 
~~ oiag Reg Bit 7 

oiag Branch 

9 

(Oia9 Reg Bits 0-5, 7) 

To Ext Bus In 4-407C 

:-J A 
~ Diagnostic Branch Latch 4-11 2E 

I FL -
RM051 



~ 0 
~ Qj" 
..j:::o co ., 

Ql - 3 --' 
a ~ ........ 
en .... 
~ ~ 

~ 
0 c... 
CD 

::0 
CD 
co 
(ii" 
r-t 
CD ., 
Ql 
::::l 
c... 
~ 
0 
c... 
CD 

0 
CD 
n 
0 c... 
CD 

4-12 

4-135A 

A 

• 

B 

2 3 

A Control Function Set -----f 
Ctrl Reg Bit 2 =8-
Ctrl Word Type 0 4-134C AS Field Decode 4 

4-114C T4 
A 

RM001 4-1 9C Machine Reset Sw ------1 

OR 

RM051 

Ctrl Reg Bit 3 0 
Ctrl Reg Bit 12 1 
Ctrl Reg Bit 13 2 

4-12 
Ctrl Reg Bit 14 3 
Ctrl Reg Bit 8 4 
Ctrl Reg Bit 9 5 
Ctrl Reg Bit 10 6 
Ctr! Reg Bit 11 7 

4-159B MMSK3 2540 Reader Trap 

4 

4-159B (Not)MMSK1 2311 or 2560 Trap-

C .. 5A Mode Reg B 

o 

4-158B (Not MMS 
4-158B (MMSKO) 

it 1 
K1) 

r--

OR 

"----

4158B {Not MMS 
r---

K1) 

OR 
.. 5A (Not) Mod e Reg Bit 1-__ 

E 

.. 5A 
4-4 9C 

.. 5A 
4-158E 
4-49C 
4-158C 

4-3 6E 
4-4 9C 

.. 5A 
4-4 9C 
4-158B 

4-158E 

.. 5B 

4-158E 
4-4 9C 
4-4 9C 
4-3 6E 

.. 58 
4-158E 

4-4 9C 
4-158E 

4-3 6E 
4-4 9C 

(Not) Mode Reg Bit 1 
(Not) Display ALU-Ext -L 
Mode Reg Bit 2 
(Not)MMSK 0 Thru 6 
(Not) Display ALU-Ext 
MMSK 0-1-2-5 or 6 

C Sw Bit 1 
Display ALU-Ext 
Mode Reg Bit 1 
INot) Display ALU-Ext -T MMSK1 2311 Disk Ctrl Trap 

L 
INot) MMSKO Thru 6 
Mode Reg Bit 3 

MMSKO-2-3 or 4 
INot) Display ALU-Ext 
Display ALU-Ext 
C Sw Bit 2 
Mode Reg Bit 4 
(Not) MMSKO Thru 6 

INot) Display ALU-Ext 1 
MMSKO-1-2-5 or 6 

C Sw Bit 3 
Display ALU-Ext 

X 

External Gating Ctrl 1 

A 

r---
A 

t--

A 

f--
A 

~ - ----
A 

I--

A 

I--

A 

-
A 

f-- -----
A 

r---
A 

I--

A 

TR051 

5 

,.,--

Mode 
Reg 

7 

RM051 

6 7 

1400 Mode 20 Mode 

4-119B T2 ---------1 
4-12 5B Prog Mem Word Cycle 
4-31 8D (Ext Bus Out Bits 0,4-7) 

t 
t-----6-- 4-23 2C; .. 2B, 5C 

(Bits 1-4) 
(Ext Mode) 4-23 2C; .. 2B, 5C 

Prog Mem Word Move to Ext 
4-13 4C AS Field Decode 3 

4 .. 9D 2311 Disk Mode 

~ 
4-3379D (Not) Share Cycle 

. (Mode Reg Bits 5-7) 4-32 P3 2A 
(LS Zone) 

7 

I"'" 

RM081 

FS021 

8 

8F Detected 4-255E 

1401 Share Inhibit 4-32 P1 3B 

External Gating Ctrl 2 

The decode of the Mode bits from External Gating 
Ctrl 1 vary depending on Mode Reg bit 1 (20 Mode) or 

Ext 2 display of ALU-Ext 

8 

Mode Bit 0 For BA -L To CPU Ext Bus In 

Display Mode Reg Ext Lights Mode Bits 
Bit 1 2 3 4 0 1 2 4-407B 

On/Off 0/1 Off Off Off 0 0 0 

On/Off 0/1 Off Off On 0 0 1 r--
.. 5A Mode Reg Bit 1 On/Off 0/1 Off On Off 0 1 0 

OR l"-
On/Off 0/1 Off On On 0 1 1 4-49C Display ALU Ext -- On/Off 0/1 On Off Off 1 0 0 

'"'- On/Off 0/1 On Off On 1 0 1 L 4-4138 
A Off 0 On On Off 0 1 0 

~~ Mode BitOJ r-- OR On 1 On On Off 1 1 0 

Ext38 On/Off 0/1 On On On 1 1 1 
. - ....--f- A A 

t-- Mode Bit 1 1 ---- / TR052 

1,-.- To CPU Ext Bus In 4-407B 
'---- 4-41 3B 

rl3 
To CPU Ext Bus In 4-40 78 

I-....--Mode 8it 2 1 

a '"--- 4-41 38 

Ext 4 

I--

r--
H .-
t---
f- -
t-- -
f-

r--

r--

9 

CPU Mode 

2311 Disk Mode 

2540 Mode 

1403 Mode 

PR-KB Mode 

Commu nication Mode 

2560 Mode 

Channel Mode 



I\,) 
0 
I\,) 
c..n 

" m 
~ 
0 
~ 

0 -en 
~ 

~ --c..n 

?l A 
~ 
~ 
en 
?\ 
~ 
(l) 

c.c 
Vi' 
.-+ 
(l) 
'""I •• 

B 

• 

c 

2 

4-12 (Ctrl Reg Bits 3, 12) 

K High 
Decode Ctrl 

Ctrl Reg Bits 

3 12 
0 0 

0 1 

1 0 

1 1 

RM071 

3 

f-

~ 

I-

~ 

4 

KH Decodes 0 thru 3 

KH Decodes 4 thru 7 

KH Decodes 8 thru B 
No Decode 

4-12 Ctrl Reg Bit 2 --------1 

4 

-12 (etrl Reg Bits 13,14)-

/" 

./ 

/" 

5 

K High Decode 

Decode Ctrl Ctrl Reg Bits 

0-3 4-7 8-B 13 14 

1 0 0 0 0 

1 0 0 0 1 

1 0 0 1 0 

1 0 0 1 1 

0 1 0 0 0 

0 1 0 0 1 

0 1 0 1 0 

0 1 0 1 1 

0 0 1 0 0 

0 0 1 0 1 

0 0 1 1 0 

0 0 1 1 1 

(B-O) RM001-011 

1-----_ Control Function Set ----I 

~ 

I--

~ 

I--

I---

I--

I---
I---
I---

I--

I---

I---

KH Decode 0 

KH Decode 1 
KH Decode 2 
KH Decode 3 
KH Decode 4 
KH Decode 5 

KH Decode 6 
KH Decode 7 

KH Decode 8 
KH Decode 9 
KH Decode A 
KH Decode B 

6 

4135A Ctrl Word Type a -----4II~_I 4-13 4B AS Field Decode 2 - ..... ---1 
4-11 9C T 4 -------+--111..--1 

t-______ MMSK Set Pulse' _________ ¥...J 

RM001 

Control Function Reset 

4-12 (Not) Ctrl Reg Bit 2 
RM001 

RM041 

A 

RM041 

(To Error Reg) 4-10 3E 
MMSK Reset Pulse---

See Note 1 

7 8 9 

See Notes 

MMSK Bit Latch 

Set FL 

Reset Pulse ___ -"" __ -' OR 1-__________ 1 0 .... 

Machine Reset 

See Note 1 

o 
I---- MMSK 0 Channel High Trap---------- 0 -------. 

f---- MMSK 1 2311 or 2560 Trap 

*2 f---- MMSK 2 Channel Low Trap ---------- 2 -------

I-----MMSK 32540 Reader Trap ---------- 3 ------_ 

MMSK I--- MMSK 4 2540 Punch Trap ---------- 4 -------. 
Reg 

I-----MMSK 5 Comm Chnl Bit Serv --------- 5 ------_. 

~ MMSK 6 Comm Chnl Char Serv -------- 6 ------

~ MMSK 7 Level 1 Priority Hold --------- 7 

~ MMSK Reg Bit 8 (System Reset, IPL CSL) 

9 I--- MMSK Reg Bit 9 (Machine Check Priority) 

(0·9) RM021 - 041 

A 
.. 6A. 6B (KH Decode X)---~ . lOR I--------.......J 

4-1 9C Machine Reset Sw -----I 

D (MMSK Bits 0 through 7) 4-70 7B 

E 

Note: 1 Each position of the MMSK Reg is set depending on the 
KH Decode (0 sets 0, 1 sets 1, ect.). Reset is the same 
except for MMSK 2 (See *2); Mach reset resets all positions. 

*2 MMSK 2 latch is reset with the MMSK Reset Pulse and 

KH Decode of 0 or 2. 

a 

2 

5 
6 

o 
""" .. -- . 2 

3 
4 

1-----4t-- MMSK a - 1 - 2 . 5 or 6 

MMS K Reg 0 thru 6 

~---__ -----+-- MMSK 0 - 2 - 3 or 4 

SL081 
OR MMSK Reg 0 thru 7 

7--------------------~L--1 



~ 0 
~ C)' 
(J) cc ..., 

Sl) - 3 ~ 

0 T---(J) -00 ~ 

CJ) 

:0 
ct) 
cc 
en' 
.-+ 
ct) ..., 

2 3 4 5 6 9 

* 16 Bits: 

Control Function Set ----1- (B-Reg) Modifier and Z-Bus Checked for Zero Condition. ~ 0 -------------I-::-If---... --
4-12 Ctrl Reg Bit 2 4-11 9E TS ---------1 A I---

'4-135A Control W==8-od Type 0 A 

A RM001 4-134B As Field Decode 0--
"-
RS011 

4-15 SE (Not) MMSK Reg 0 thru 6- ... 
4-32 3A Double Byte Modify ----I t'-- 9-Machine Reset Sw 

~ 

B 

c 

D 

E 

, Ctrl Reg Bit 3 0 ./" 

Ctrl Reg Bit 14 3 ./ 

Ctrl Reg Bit 8 4 ./ 

4-12~ Ctrl Reg Bit 9 5 ./' 
Ctrl Reg Bit 10 6 .../' 

Ctrl Reg Bit 11 7 

~10--------------~~ __ ~ 4-3740 (Not) Z Equals Zero ----I A OR It 
4-119E TS---------------~ ~~----------------------------__ 

4-135A Ctrl Word Type 3-----Ir--

4-12 Ctrl Reg Bit 2 -------i 
4-158E (Not) MMSK Reg 0 thru 6 _ A 
4-11 9E T8 ------------i 
4-37 40 (Not) Z Equals Zero -----I 

~1 

--- ---RS021 

r---_ 
I'-- 9-Machine Reset Sw ------r-_ 

t'--11 ======~3~'--.-
I'-- 9-Machine Reset Sw -----I 

~12-------------~ __ ~ __ ~ 

i"-- 3 ------------.--. 
r-______ ~---------------------;IOR 

~ 9-Machine Reset Sw-r-- "-
4-12 Ctrl Reg Bit 3 

FL ~-;T----- S3 ALU 0 Bit Carry---------.......~ S3 ALUO Bit Carry 

L----------------------~__lr_::_:tr_ Delayed (To Carry 
4-12 Ctrl Reg Bit 13 I A OR t_--.... 

4-36 P2 5A ALU Function Log Conn ~ ~13 ORn- 4-22 8B TO and Not Gate Trap - ~ 
PH Insert) 4-36 P2 2C 

4-35 8B (A Reg Bits 0 - 2, 4 - 6) - Invalid Decimal Digit 

The bits from A and B Regist
ers are checked to insure that 
none of the digits (4 bits) are 
above the value of 9 (1001). 

RSo21 
4-12 Ctrl Reg Bit 2 ______ --Ir--

4-13 5A Ctrl Wo rd Type 3 -------I 
4-12 Ctrl Reg Bit 12 ------~ 
4-11 9E T8 -----------------1 
4-36 P2 6D Carry Bit 0------1 

A 

4-158E (Not) MMSK a thru 6-
"-
RS031 

~8 '- ..... __ -1 
I'---- 4 jc;; FL r-----S4Invalid Decimal Digit -------'" 

r--~~------------------I~ 

~ 9-Machine Reset Sw -------I \oR" 
~14-===========~~~~L_ __ _ f'-- 5 - FL S Reg Bit 5 

I'-- 9-Machine Reset SW---_-Ir--

1'--15 E 
4-35 SD (B Reg Bits 0 - 2, 4 - 6) -

If any digit is over 9, the in
valid decimal digit line be
comes active. 

t--_____ Invalid Decimal Di9it ______ --Ir--

4-11 9E T8 ----------1 A ~--------~ 

f'.-- 6 ------------rl=!r--:F~LIt----- S6 Not Execute _______ ---,.. 

f'-- 9-Machine Reset Sw ~ '-..... 

4-12 

RS041 

/ Ctrl Reg Bit 3---10---.... ...... 

Ctrl Reg Bit 12 -- 11 ----..... ....... 
Ctrl Reg Bit 13---12----..... 
Ctrl Reg Bit 14--13 ---. ....... 

<) Ctrl Reg Bit 8 --14-----:: 
Ctrl Reg Bit 9 ---15 

I ....... 
, Ctrl Reg Bit 10 --16 

4-36 P1 4C Decimal _______ --1 
r.--

RS031 

4-12 Ctrl Reg Bit 2 ______ --tr--
4-13 5A Ctrl Word Type 3 -----I 

1
4-407B 

~16--------------------__ 

i'-- 7 ------------~r--=-:-II-----4J_--S7 Chnl 0 I nterrupt Latch 
FL 

4-12 Ctrl Reg Bit 12 ______ -1 

4-119E T8----------I 
A _( Reset S3) -8 ---../ r'--- 17 -----------t-r-_ 

f'.-- 9-Machine Reset Sw lOR (Not) S7 Channel 0 I nterrupt Latch 
4-36 P2 60 (Not) Carry Bit 0 ___ -I 
4-15 SE (Not) MMSK 0 thru 6 __ --I 

RS031 

4-19C M(lchinc Reset Sw--9----/ 

(0-7) RS011 - RS031 

Note: Position 0, 3-7 can be set by the set-reset word; all positions can be reset by the 
set reset functions.S3 can not be set or reset by a arithmetic function during 
a Trap. S2 can only be set during a word Type 3 (Move Arith) for logical .(A, OR, DE), 
for decimal (0+-), or binary(+-) operations and not during a trap with Z Bus non-zero. 
S 1 is set when the Z-bus is non-zero during some arithmetic operations and during 
a word type 2 (Storage Word) with direct addressing or address update without access; 
16 bits are checked for Zero. 

\ Ctrl Reg Bit 11 __ 17 _ ....... 

, ~~-----~------------------------------------

4-13 5A Ctrl Word Type o=&- 4-11 9E TB 

A Control Function Reset 

4-12 (Not) Ctrl Reg Bit 2 4-134B As Field Decode 0 
RM001 RS001 

RS031 

(S-Reg Bite 0-7) to CPU-Ext 
-Bus In 4-40 7B 



~ 0 
~ 0;' 
0 (0 ., 

Q) -...... 3 
0 

~ -... 
(j) 

I\..) 

~ p 

~ 
:0 
CD 
(0 

(ii' 
.-+ 
CD ., 
Vl 

C> 
Q) 
.-+ 
CD 
Vl 

Q) 

:J 
Q.. 

» 
Vl 
Vl 
CD 

3 
0-
ro , 

2 

Type 6 

nch on Cond 

4-13 5B Ctrl Word 

. 5E (Not) Bra 

A 4-13 5B Ctrl Word 

.. 5E Branch on 

Type 7 

Cond 

4-13 5A Ctrl Word Type 4 

K 

g Bit 2 

g Bit 11 

4-32Pl 6A MMSK 

4-11 5C Clock On 

~ 4-12 (Not) Ctrl Re 

4-12 (Not) Ctrl Re 

4-32Pl 2A First C ycle Storage Word 

B 

c 

o 

E 

4-10 P3 3C (Not) 

(4,8, or 16 Way B 

4-13 5A Ctrl Word 

M Equals K 

ranch) 

Type 5 

Not Equal to Zero 4-35P2 8B A-Reg 

4-11 5C Clock On 

4-10P3 3B M Equa 

4-12 5B (Not) PMW 

Is K 

C 

Type 4 

ge Access 

4-13 5A Ctrl Word 

9E Ctrl Stora 

4B Return W 

48 Gate LS t 

ord 

a MO 

4-36P1 6B (ALU A Entry Bits 4-7)-

4·12 (Ctrl Reg Bits 2, 3) 

3 

M-Reg Assembler 

Gates 

A 
~ 

A 

~-----

t--- -- ---

4 

1-' Gate WO to MO ----------; 

Gate Conditional Rep to M1 ---1 

Gate Cond Unc Rep to M 1 ~ 

t-' 

1-' 

t-Gate Cond or Unc Rep to M1 

t-Gate Cond or Unc Rep to M1 2 

l-Gate Cond Unc Rep to M1 3 

r- Gate Unc Rep to M 4 

5 6 

(Not 48K Only) 

OE 

4-27P5 9B (Not) Storage Oata Out PO 

MP051 

...---- .. 20; 4-21 6B; 4-37 5B 

7 

to Ml 

Bit 3) 

9-Gate M Equals K 

(48K or Ctrl Reg 

L----t---- MO Parity for U nc Br 

M 

8 .. 9 

MO Assembler 

Note 1 

~ PO 

A 
P6 
P7 

'-- ------
A 

PO 
~ 

I-Return Word ----------+---1r----~'"""'_'I MMSK Equals K Rtn Word 4-13 6E 

4-22 2A, 30 

4-372A 

4- Gate Unc Rep to 

4-12 (Ctrl Reg B its 2,3,4) 0 
A Note: 

A I-

I-

t-- -----t-

A I-

r-
I-- - ---I-

A 

L 
t-

I-- -----
A t-

t--- - ---
A I-

t--- -- ---
When none of the 

above conditions 
t-

exist Gate WO, 
t-

W1 to MO, Ml. t-------
t-

I- - ---- r-

MG011-021 

Gate A Reg to M1 I 4-10P3 4B 
Gate LS to MOl 

Gate LS to MO -----+-------5 

Gate A Reg to M1 --4...-----
Gate LS to MO .. 2D 

Gate Br Mask to M 1 ------ 7 

Gate Br Mask to M1 

Gate Br Mask to M ~L ... -4---2-2-2-A---

Gate M Equals K to Ml ----- 9 

Gate WO to MO --------

Gate W1 to M 1 -------- 11 

Force Ctrl Store Bits -----

Gate LS Bits a and 1------

Br on Cond Detect 

ALU A Bits 

4 5 6 7 

1 X X X 

X 1 X X 

X X 1 X 

X X X 1 

MB011 

Ctrl 

Reg 

2 3 

0 0 

0 1 

1 0 

1 1 

'--- Branch on Condition. 2A 

r-(N ot)Branch on Condition .. 2A 

Note: Branch on Condition is 

active if ALU A Bit tested 

is a 1 and (Not) Branch on 

Condition is active if ALU 

A Bit is a O. 

M 1 Assembler 

4-27P5 90 Storage Data Ollt P 1 ----t-A-r---------~--1 
P1 

4-12 Ctrl Reg Bit 8 ---------i 
4-2480 M 1 P Bit for Cond Br ----I 

1- Gate Conditonal Rep to M1 --~~_I 

4-24 70 Wl Reg Bit 0 --------1 
4-12 Ctrl Reg Bit 9 ---------1 

3-Gate Cond Unc Rep to Ml -----1 
4-12 (Ctrl Reg Bits 10-14) ------1 

2-Gate Cond or Unc Rep to M1-----i 

4-12 (Ctrl Reg Bits 11,9,10) -----I 

8-Gate Br Mask to M ----------1 
4-36P1 6B (ALU A Entry Bits 4,5) 

4-12 (Ctrl Reg Bits 2. 3) -------i 

7-Gate Br Mask to Ml-----~~_I 

4-36P1 6B (ALU A Entry Bits 6, 7) 

4-27P5 90 (Not) Storage Data Out P1 

9- Gate M Equals K to M 1 ----...... --i 

4-12 (Ctrl Reg Bits 811) ------+ 
4-35P1 7A A Reg Bits P-7 _____ 11111 

6-Gate A Reg to M 1 ---------i 

4-24 7D W1 Reg Bit P-6 -----114 
11-GateW1 to M1----------t 

4-3 9E CO Sw Parity --------1 
4-6 9C Man Gate Sw ABCO to Ml 

4-3 7E (C Sw Bits 0-3) -----+--1 

o 

P1 

o 

1 
2 

6 
P1 

2 

Parity bit and bit 0 are set 
depending on which gate is 
active. Bit 1 IS set to the 
condition of Ctrl Reg bit 9. 
Bits 2-6 are set to the con
dition of Ctrl Reg bits 
10-14 respectively. Bit 7 
is always set to 0 (off) 
condition. 

P1 forced to 0, bits 0, 1, 
2 Set to 11, 9, 10. 

3 Bit 3 set to ALU A 4. Ctrl 
Reg bit 2, bit 4 to ALU A 
5. Ctrl Reg bit 3. Bits 5,6, 
set to ALU A 6,7, respec-

5 tively. Bit 7 is always set 
to O(off) condition. 
Note: If Gate Br Mask to M1 is 
not active bits 3-7 will be O(offi 

Force bits 0 & 4 to 1 (on) 
P1 Force bits 1 & 7 to O(off) 
o Set bits 2,3,5,6, to Ctrl Reg 

bits 8,9,10 & 11 respectively .1_ _ ____ _ 
P1 

7 
P 

7 

P1 

o 
3 

A 4 

Bit 7 is forced to 0 (off). 

4-3 8E (D Sw Bits 0-3) -------1 4 7 
~~----------------------~ 

(p1) MCOOl (0-7) MC061-101 

4-27P5 9B Stora 

4-12 (Ctrl Reg B 

4-24 7B WO Reg 

8- Gate Br Mask to 

~ 

ge Data Out Bit 5 -
r-
---

its 6,7) 

Bits 0-4 

M 
L 

its 12,13,14)-

s P 2-7) 

4-12 (Ctrl Reg B 

4-30 9D (LS Bu 

5- Gate LS to MO 

4-24 7B WO Reg Bits P-7 

arity 

10-Gate WO to MO 

4-3 6D Sw AB P 

4-6 9B Man Gat 

4-3 4E A Sw Bit 

e Sw ABCD to MO 

s 0-3 

~ 
A 

r-
A 

2 
I---

A 

~ 
A 

~ 
A 

~ 
A 

9 
I--

A 

I--
A 

,..~ 

s 0-3 4 .. 35E B Sw Bit 

4-30 90 (LS Bu 

13-Gate LS Bits a a 

*(CoreSize 16, 

12-Force Ctrl Store 

s Bits 0, 1) 

nd 1 

24,32,48) 

Bits 

.... 
A 

4 r--
A 

~ 
A 

2 

4 
See bottom 

5 
comment . 

6 

7 --- --
PO Parity forced 
4 to 0 (off). 
5 

7 ------1-PO See bottom 

7 comment I-

---- ---
PO 

I-
7 -------1-

PO 

0 

3 

4 

7 

"OBi; 0& 1c: ;; 
1 set to 1 (on) or 0 
o (off) depending 

on these condi-
1 tions_ 

(PO)MC001 (0-7)MC011-051 

Note 1 : 

To 
MO 
(PO-7) 
4-212A 

Core Size 

16K Prog 

Bits 

~T 
0 1 

Ctrl Reg Bit 3 = 0 (PO set to 1) (MO, 6, and 7 set to 1) 

Ctrl Reg Bit 3 = 1 (PO set to 1) (MO, 6, and 7 set to 0) 

24K Prog 1 0 

32K Prog 1 0 

48K Prog 1 1 

4-32Pl 2A First CyCle Storage Word 
Ctrl Storage Access .. 2D; 4-21 6C 

4-12 (Not) Ctrl Reg Bit 3 -----I 
MG021 

To M1 (Pl-7) 4-21 2C 



tV 
0 
tV 
01 

TI 
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CJ 
$: 
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0 ---. m 
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0 
iii' 
co 
~ 
III 

3 
~ 

~ 

» 
0. 
0. 
~ 

CD 
en en 

• 

A 

B 

c 

o 

E 

2 • 3 

4-11 9C P4 ---------1-•• 
4-27 P1 3A (Not) I nh Rd Call-Block M Set A 

4-38B (Not) Ctrl Addr Set Latch ------4 

4-22 7A Man M Reg Set or Mach Reset-----I 

MS041 

MO R"9 5"1 

4 

P t-- .. 6B; 4-31 5C 

o tT- To Storage Wrap 
4-2530 

5 

Trap 
Address 
See 4-23 

TR 031-041 

• 6 • 1 

Storage Adr Assembler 
M 1 Trap Bits 0-3-----------t"-:-.-:-""":------:-:-----1 

A 8 For a trap address 

MO Trap Bits 6-7 ---------4-1 

4-22 7A Gate MO-M1 to-_--I 
SAR Lines 

11 bits 0 and 1 are set 
6 by core size. Bits 2-5 
7 and 12-14are set to 
o O. Bits 6-11 are set 

to forced trap address. 

• 8 9 

Mem Adr Bits 2-7 4-25 5B 

Mem Addr Bits 9-1 0, 13, 14--4-24 2C 

Mem Addr Bits 1-3,5-7--4-24 2C 

Mem Addr Bits 4-14_To Carry Predict 4-24 2B 

4-2090 (From MO Assembler) MO (PO-7) -------___ X. MO 
Reg o 

7 
8 
14 

4-11 9C P4 ----------1-.-, 
4-27 Pl 3A (Not) I nh Rd Call-Block M Set 

4-380 (Not) Ctrl Addr Set Latch ---.... 
4-227 A Man M Reg Set or Mach Reset __ --4 

MS041 

4-208E (From Ml Assembler) Ml (Pl-7) 

ts 0-7 

s 0-3 

'------- M 1 Bi 
. .4B MO Bits 0-7 
4-3 4E A Sw Bit 
4-3 5E B Sw Bit 

4-3 7E C Sw Bit 
4-39E 0 Sw Bit 

s 0-3 
s 0-3 
s 0-3 
ch Gate CE Mat 

4-27 P2 5A Use 
4-11 (T1 or Tl) 

Aux Storage 

chine Reset Sw 4-1 9C (Not) Ma 
4-32 3A First Cy 

4-12 Ctrl Reg Bi 

cle Storage Word 

t 7 

_____ PO-7 _ to LS Assembler 4-31 7D SAR 0-14 to Main Storage 4-27 P3 2A, 4-27 P2 5B 

L MO Bits 0-7 
.. 2D 

Mem Addr Bits 0-14 to Storage Modifier 4-2420 

4-35 P2 3B 
M1 

Rog 5"1 

7 

(P) MC 001 
(0-7)MCOll-051 

4-35 P2 6C B Reg B it 0.. -------... 
4-35 P2 6C B Reg Bit 1 OE .. 4A MO Reg Bit P --------1 
4-35 P2 6C (Not) B Reg Bit P OE t--+---I----- Corrected MO Parity 
(48K Only) OE for Rtn 

P I---M1 Reg Bit P .. 7D (48K Only) 

a 0 

RA061 
4-20 5B MMSK Equals K Rtn War 

(48K only) ------I 
4-20 9E Ctrl Storage Access 
4-204B (Not) Return Word 

Ml BitsO-6---------...1 

Ml 

MA011-021 

MO Parity 

Correction 

MO P Bit Corrected .. 70 

XI Reg ... PO-7 _ to AS Register Assembler 4-35 P1 7D 

4-209E (Not) Ctrl Storage Access 

4-23 7C Buffered CSL Req ----I 
4-22 8A Mem Trap Adr -----I 
4-23 7C (Not) Buffered CSL Req 

6 
7 I 

6 

(P) MCOOl 
(0-7)MC061-101 

Address Match 
The bits from Registers r--
MO and M1 are matched to 
the bits from switches I--
ABCD respectively. 
When a match occurs, the ~ 

Address Match latch is set. 

4-2 
4-4 
4-1 
4-1 

Ml BitsO-7 

Address Match Pulse 4-11 20 

CE Addr Match Out 

Gate MO-Ml to SAR Lines 

MP051 

.--_ Mem Addr Parity Check 

Gate MO-M1 to SAR Lines-------l Mem Addr bits 0-7 are checked 
'----------- Ml Reg Bit 7 and generates MO parity to the 

.. 8C MO P Bit Corrected parity predict network. 

_ Adr Match . .4C M1 RegBitP MemAddrbits8-14andMl 
Reg Bit 7 are checked and 
generate M 1 parity to the parity 

(Adr Match Latch) ---..... ----A-:-"d-:"r-:-M:-:-at-c-h--r-, predict network. Bits 0-14, Ml 

bits P and 7, and MO P bit 
corrected are checked for odd 
parity. 7 P2 5A (Not) Use Aux Star 

2E SAR Delayed Stop Sw-----
9A Start Clock Pulse -----I 

Soft Stop 

FL 

9C Mach Reset -------1 
- .... I....-~ 

PA171 

OR 

MP071 

(Even Parity) 

4·11 5C Clock Off-- * OR M Reg Even 4-25 60 

4·3 5B Scan A 

MP071 

*Used to reset the store control 

latch (4-27 Part 5) when the clock 
is stopped in u scan operation. 

(Not) MO Parity to Pred 4-24 2C, 4-31 5C 

(Not) M 1 Parity to Pred 4·24 2E 
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2 3 4 5 6 7 8 9 

4-6 9C Man Set M Reg -----.I 
___ Inhibit Trap ___ _ 

I-~""'- Man M Reg Set or Mach Reset 4-21 2A 2C 

4-20 68 MMSK Equals K Rtn Word 4-1 9C Machine Reset Sw ----I 

4-20 4C Gate 8r Mask to M -----I 

4-32 Pl 68 Gate Times 5 and 7----1 
4-337 90 First Share Latch -----I 

4-337 9E (Not) Second Share Latch 

Traps are not allowed 
during the first share 
cycle of file, a return 
word, the first cycle 
of a storage word, or 
while doing a branch 
on mask 

Inhibit Trap ----4 __ .. 2C 

4-159C MMSK3 2540 Reader Trap 
4-15 9C MMSK4 2540 Punch Trap 

TR031 

Set Inhibit 2540 

FL Note: The purpose of the inhibit 
2540 Latch is to provide at least 

4-119C T4 ----t 

(Trap Addr Intlk) 

4-119CT4-------t 
4-23 9C Any Trap Req 

4-2360 
4-254E 

FL 

TR031 

4-119A TO ----------.... _---1 
TR061 

one clock cycle between consecutive 

2540 traps. MMSK Reg is reset at T4. 
4-1 9C Machine Reset Sw -----l 

4-15 9C ~Not) MMSK3 2540 Reader Trap 
4-15 9C ~Not) MMSK4 2540 Punch Trap 

4-337 90 (Not) Share Cycle -----I 
4-11 98 T2 ----------1 
.. 7A Gate MO-M1 to SAR Lines ----.I 

Inhibit 2540 

FL 

.. 5A Inhibit Trap 

4-119C 

----... --1 N ~--(Not) Inhibit Trap L.....IL_......Jt---t-(Notl Inhibit 2540 Trap 4-23 2C. 20 

4-20 58 (Not) MMSK Equals Rtn Word 

4-1598 MMSK 0 Channel High Trap 
4-1598 MMSK 1 2311 or 2560 Trap 

TR061 

TR061 

4-10388 (Not) 2540 Clock Request 

4-158E (Not) MMSK 0 Thru 7 ----I 

.. 9A Not Gate Trap Address -----I 
A 

Sample Priority 1 Scan 4-11 90 T6 ----t 

FL 
TR061 

4-119A TO -----------~~~ 
TR061 

Gate Ch nl Or Comm Trap 

4-2320,2F 

TR061 

Sample Priority 1 Scan ------4---------------1 

4-19 9C Machine Reset Sw -+ ______ -4 ___ -1 

(/ntlk) 
.. 80 Gate Chnl Tra 
4-11 9A TO -------I FL 

4-11 9A TO -----I OR 

TR021 

A 

Mem Trap Adr 4-21 6C 

Not Gate Trap Address . .4D 

.. 58 
4-21 5A 

Trap Addr I ntlk 

FL 

,Sample Priority 1 Scan 

Gate Chnl Trap 

~I ntlk) 

(Gate Chnl Trap) 

TROll 

4-11 9A TO 

A 
4-11 9A TO 

TR061 

T6 ,TO T6 
I 

~ .. I 

I 
1 I 
I 

I I 
I 

I I 

TO and Not Gate Trap 4-23 2B, 4-16 BC 

Sample CPU Trap Req 4-23 6E 

TO T6 TO T6 TO 
I I I 

, 
I , 

I - I fIIL-----J 
I I I I I 

I I 
I I 
I 

I I I 
I I I I I 

I 
I 

I I I I I 

FL 1------ Gate Chnl Trap- .. 50; 4-23 20 (See Timing Insert) 

L--I-t----- ~Not) Gate Chnl Trap 4-23 2E 

TR021 
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4-4136 F Chnl 
File Chain Req 

Oata Req 

o Trap Req 4-4136E Chnl 
4-102 8E 25 
4-10880 2540 

Comm BitSrv 
Comm BSA Re 
Comm BSA Re 
Comm Char Srv 
2560 Trap Req 
4-1390 Diag 

40 Rdr Trap Req-
Pch Trap Req 

Req 
q 
q 

Req 

Reg Bits 

3 

1(0 Service Request 

The Oiag Reg Bit 3 is ORed 
with each input line; therefore 
when Diag Reg Bit 3 is active, 
all output lines are active. 
Normal condition, (Oiag Reg 
Bit 3 Off) routes the lines 

through 

4 

Chnl Hi Req or OR3 
File Chain Req or OR3 ------1 

Chnl La Req or Or3 
2540 Rd Req or OR3 
2540 Pch Reqor OR3-----~ 
Comm Bit Srv Req or OR3---~ 
Comm FSA Req or Or3 ------1 
Comm Char Srv Req or OR3--+--I 
2560 Trap Req or Or3 ----1---1 

5 

Trap Request 

Oiag Reg Bit 3 or S Reg Bits 
0·6 are ANOed with each 
Input Line 

---------

Oiag Reg Bit 3 is AN Oed 
with each Input Li ne 

6 

Chan Hi Req .. 20 

2311 Chain Req .. 2C 
Chnl La Req .. 20 
2540 Rdr Req .. 2C 
2540 Pch Req .. 2C 
Comm Bit Srv Req .. 20 
Comm BSA Req 2E 
Comm Char Srv Req 2E 
2560 Srv Req 3C 

TR013 
4-13 (Not) Diag Reg Bit 3 --....... ~ 

TR001 

B 
4-22 9B TO and Not Gate Trap --- 7 

.. 6B Chnl Hi Req 
4-159B (Not) MM 

4-159B (Not) MM 

SK 2 Channel Low Trap 

SK 0 Channel High Trap 

4·159B (Not) MM SK 0 Channel High Trap 
Req ~ .. 6B 2311 Chain 

4-145A (Not) Mo de Reg Bit 1 

SK 1 2311 or 2560 Trap 4-159B (Not) MM 
.. 6B 2560 Srv Re 
4-145A Mode R 

q 
eg 8it 1 

.---

A ~.--

L....-

A 

I - OR f--

1 
A 

c TR012 

.. 6A 2540 Rdr Req --------------1 
4-22 5C (Not) Inhibit 2540 Trap ---------1 
4-158E (Not) MMSK 0 Thru 7 ------__ --1 

A 

o 

2 

~ .. 6A 2540 Pu Req ~--------------I 
4-225C (Not) Inhibit 2540 Trap -------~ 

1---3 

.. 6A Chnl Lo Req 

4-22 80 Gate Chnl 

4-22 60 Gate Chnl 

Trap 

or Comm Trap 

o 4-158E (Not) MMS K 0 Thru 7 

Req 

Chnl Trap 
.. 6A Comm Bit Srv 
4-22 8E (Not) Gate 
4-2260 Gate Chnl or Comm Trap 

.. 6B Comm BSA Re 
4-228E (Not) Gate 
4-158E (Not) MMS 

q 
Chnl Trap 
K 0 Thru 7 

.. 6B Comm Char Srv Req 
E 4-1038B (Not) 254 o Clock Request 

4- 8E (Not) Gat e Chnl Trap 

--
A 4 

L: 
A ~ 5 

l~ 
"'""---

A 

L I-- OR ~ 6 

A 

TR012 

4·168B S Reg Bits 0-7 ----I 

o Buffered Chnl Hi Req 10 --~ 
PH 

7 

Buffered 2311·2560 Req 11 
PH 

7 

2 Buffered 2540 Rd Req 12 

PH 
7 

3 Buffered 2540 Pu Req 
PH 

7 

4 
PH 

Buffered Chnl La Req 14 

7 

5 
PH 

Buffered Bit Srv Req 15 

7 

6 
PH 

Buffered Char Srv Req 16 

7 

TR012 

4-158C (Not) MMS K Reg Bit 8 

4-1 50 CSL Latch 

4-158C (Not) MM SK Reg Bit 8 

SK Reg Bit 9 4-158C (Not) MM 
4-1 6A System Re 
4-1 5C Load Latch 

set Latch 

4-10 P2 6A (Mach 

4-158C (Not) MM 
4-158C (Not) MM 

Chk Latch Gated) 

SK Reg Bit 9 
SK Reg Bit 8 

4-25 80 Storage V 
4-225B (Not Trap 

iolation 

Addr Intlk) 

4-22 9B Sample CP U Trap Req 

18 

19 

20 

21 

10 

11 

14 

12 

13 

15 

16 

~ 

A 

a...---
,-- A 
lOR 

r--

A 

""'"--

r--
'---

A 

""'"--

7 8 • 9 

Trap Address Bits 

MO-6 MO-7 Ml-0 Ml-l Ml-2 Ml-3 
Trap 
Adr 

Buffered ICPL Req 0 a 0 0 0 0010 

Buffered Sys Reset or load Req 0 0 0 0 0240 
Buffered Mach Chk Req 0 a a 0 0220 

(Buffered Mach Chk and Oiag SW Trap) a 1 0 0 0 0280 

Buffered Star Err Req 1 0 a 0 0 0210 

Buffered Chnl Hi Req 0 a 0170 

Buffered File Chain Req a a 1 0 0 0140 

Buffered Chnl La Req 0 0 0 0 0180 

Buffered 2540 Rd Req 0 1 0 01BO 

Buffered 2540 Pu Req 0 a 0 0 1 0110 

Buffered Bit Srv Req 0 1 1 0 OlEO 

Buffered Char Srv Req 0 a 0 0 0120 

These bits are routed to the SAR 

PH 

.--

PH 

J--

PH 

~ 

PH 
,.... . 

~.- -
PH 

p:-

TROll 

lines 

t-- (Not) Inhibit I 0 Req 

N ate 1: When MMSK Reg Bit 8 is 
tive, the output of the latch is ac 

in active. 

t-- Buffered ICPL Req 18 

t---- Buffered Sys Reset 19 
or Load Req 

~ Buffered Mach Chk Reg 

~ Buffered Stor Error Req 21 

(See 4-21 7 A) 

18 
19 
20 
21 

17 
10 
11 

12 
13 
14 

15 
16 

TR041 

Trap 

OR A 

TR041 

Any Trap Req 

4-225B 



~ 0 
r\J 00" 
~ to 

"""' Q) - 3 ...... 
0 ~ ......... r() 0> 
00 ~ 

(j') A ..... 
0 
"""' Q) 
to 

C1> 

» 
Q.. 
Q.. 

"""' C1> 
VI 
VI 

~ 
0 
Q.. 

=h 
Ci)" 
~~ 

~ 
0 B 

~ 

:JJ 
C1> 
to 
iii" ..... 
C1> 
~ 

c 

o 

E 

2 

4-45C Display Sw (Pressed) 

4-114C Clock Off-------I 

PA191 

4-219A Mem Addr Bits 4-14 

3 

4-337 9D (Not) File Request Latch 

4-398 (Not System Reset 
and Scan 

4 

Modify By Two ---.., 

MP051 

Modifier Carry Predict 
Carrys are predicted for 
bits 12-14. 8-14. and 4-14 

WO Mod Bit 4 Carry Pred - 1 

W1 Mod Bit 0 Carry Pred - 2 

Wl Mod Bit 4 Carry Pred - 3 

MP021 

5 

WO Mod Bit 4 Carry Pred Modifier Parity ~WOModPr ed Bit P --------------------, 

Predict 
o Carry Pred WO Parity is predicted 

4-3379D 

by combining Mem 
4-12 5C Ctr 

4 Carry Pred - Addr Bits 1-3.5-7, 
4-11 9A 

and Bit 4. Bit 0 4-1- P2 7B 

(Not) Second Ctrl Reg Asm 
I Reg Reset Gate ------I 

TO A 

(Not) Ctrl Reg Reset Blsw 

2 W1 Mod Bit 

3 W1 Mod Bit OR WO Reg Set ---+----1 

Carry with MO Parity 4-69D M 

6 

4-219C (Not) M 
4-219A Mem A 

4-21 9A Mem A 

o Parity to Pred- W1 parity is predicted 4-1 9C Mac 
an Set W Reset Ctrl Reg ~----I 
h Reset -----------1 ,, ___ X_P-7 

ddr Bits 1-3, 5-7-

ddr Bits 9-11,13,14-
It-----Modify by Two 

r---- Carr M1 Parity t a Pred 

'----t----Modify by Two ------~ 

4-21 9A Mern Addr Bits 0-14 

using remaining 
inputs 

MP011 

Stoarge Address Modifier 
The address on the Mem 
Addr Lines is modified by 
o or + 2 and set into the 
WO and W1 Registers 

MS041 

W1 Mod Pred Bit P------------, 

Modifier Bit a Carry 4-25 2A, 3B, 3C 

WO Modifier Bits 0-7 ____________ ... _. 

p 

7 

P 

Wl Modifier BitsO-6 _______________ X_P-6 ____ • 

4-21 90 (Not) M1 Parity to Pred OE 

4-21 4D M1 Reg Bit 7 ----e---I'--_~ 

MM011 

(W1) MM011-021 
(WO) MM031-041 

4-337 9D (Not) Second Ctrl Reg Asm 

4-125C Ctrl Reg Reset Gate 

4-119C TO----------I 
A 

4-10 P2 7B (Not) Ctrl Reg Reset Bls W 

4-690 Man Set W Reset Ctrl Reg----I 

4-19C Mach Reset ---------f 

OR 

MS041 

6 

W1 Reg Set ------~ 

• 

7 

MW011 

P 
0 

W1 
Reg 

6 

7 8 

P-7 ___ To LS Assembler 4-31 7E 

MO Assembler 4-208C 

4-27 P5 9D Star Data Out Bit Pl OE 
4-12 Ctrl Reg Bit 15 OE 
4-12 Ctrl Reg Bit 8 OE 

MP041 

P-6 ____ To AB Reg Assembler 4-357C 

Ml Assembler 4-205E 

____ 7J1 Note: Bit 7 is always 0 

MW011 

9 

M 1 P B it for Cond Br 4-20 5B 



'" o 

'" (J'1 

"T1 
m 
~ 
o 
~ 

o -(j') 

~ 

A 

B 

c 

o 

E 

2 

.. 3D (Not) Initiate Worst Case 

4-24 5D WO Modifier Bit 0 Carry 

4-11 4C (Not) Clock On ----I 
4-1 9C Mach Reset ------I 
4-3 5B (Not Scan) -------1 

. .4A (Main Star Scan 

4-11 9C T3 -------I 

A 

4-3 3B Test Pattern Sw 

3 

Aux Star Scan Cycle -----I 

4-11 9A TO -------1 A 

4 

Main Storage Scan 

FL 
(Main Star Scan) .. 2B 

5 6 

.. 60 (Not) Inh Store ------4 
4-33B Load Prog Store Sw--_-i 
.. 6C Worst Case Store _____ --t 

7 8 

A 

4-3 3B Test Pattern Sw ____ --t .A OR Force Store Control Lines 4-27 P5 2B 
4-11 9E TB -------1 OR 
4-1 9C Machine Reset Sw-..... _ .... __ ---J 

{Core Size) --------1 
4-21 BA (Mem Adr Bit 2-7) 

MS011 

Aux Scan .. 2C, 5D; 4-27 P2 3A, 2A .. SB,2A 

FL Aux Stor Scan Cycle -------------1 
4-24 7C WO Reg Bit 7 _____ -1 A 

4-24 7C WO Reg Bit 3 ------1 
A 

OR 

A 
4-3 3B Load Star Sw-----~_-'-_ .... 

Scan Sw Gate 

MS031 

.. 30 (Not) Initiate Worst Case Sea 
4-3 3B Test Pattern SW------I 

Pattern Gat~---"""--_-i 
(Not) Au x Star Scan Cycle ------"'----'-~ 4-2470 W1 Reg Bit 5 RMOS1 

Worst 
Case Scan 

FL 

(3) 
_~--~~(~1~) -'~~ ________ r-~~(~2~}-, ____ !-____ ~-'r-~~ 

4-11 9A T1 PH PH PH t----e..--+---....... -; 
4-11 9C T5 

A 

I-------i A 
RMOS1 RMOS1 RMOB1 

TO TO TO 
PH1 

RMOS1 
PH 2 TB 

PH 3 
1----4----- Initiate Worst Case Scan 4-3520 

Test Pattern Not WCS Lat 4-35 20 

OR Store AB Not CD 4-3520 

RMOB1 

TO 

T5 

4-11 9A T3 -----L _____ Scan Worst Case 
_~"" _____ ~ ______ -+ ______ -t~T~3 __ .... ~ 

Machine Reset Sw ----I 

.. BC Reset Scan MS011 

4-11 9C T3 

(Not) Initiate Worst Case Sean 4-35 2D 

Prog Storage 
Wrap Check 

(Not) Prog Star Wrap 4-4 6B 

Worst Case Store .. 7 A 

4-21 BE M Reg Even----I 

4-21 4A MO Bit 0 ' 

4-21 4A MO Bit 2 

4-21 4A MO Bit 1 .. 4B Aux Star SC=-=EJ-8-n Cycle STP Inhibit Store ------lOR I nh Store Control 4-27 P5 2B 
4-10P2SD OR N (Not) InhStore .. 7A 

(Core Size)I------i I--e--- Prog Star Wrap MS021 
'-------.... 

4-10 P3 3C (Not) M Equals K ---r-'-i MS021 
4-12 Ctrl Reg Bit 11 ___ ---I A o Rt----1II--- Use Main Storage -----i 

4-32 P1 3A First Cycle Storage 
~~--WRAP----------------~ 

4-32 P1 3A (Not) Double Byte Modify 

Word 

4-33790 (Not) Share Cycle -----I A 
4-11 9D T6---------t 

L-______ Use Main Storage _____ ---1 

4-134B LS Zone Decode 0 
4-14 SA BF Detected (1400) 

OR 

MS021 

4-1 9C Machine Reset Sw ------i 
4-135A (Not) Ctrl Word Type 2 

4-11 9C T5 ---------1 
4-2258 (Not) Trap Address Inhk A 

OR 

4-22 7A Gate MO-M1 to SAR Line '--_ ....... .......1 

TR031 

(Storage Wrap) 

FL 

MS021 

Storage Violation 4-23 6D 

Storage Wrap Violation 4-40 7 ~ 

9 



o -(j) 

~ 

~ 
Q) 

:::J 
Q) 

:::J 
c.. 
» 
c: 
X 
en 
~ o 
~ 
Q) 

to 
CO 

o -c..n 

A 

~ 

B 

c 

2 3 

4-10 Pl 6D Storage Data Parity Latch -----I 
4-33A Check Stop Sw ---------1 

4-138D (Not) DR-O Disable CPU Error Stop 
4-10 Pl 7D Ctrl Word Parity Latch ------I 
4-33A Check Stop Sw ---------1 

4-138D (Not) DR-O Disable CPU Error Stor 

(Not) 48K Only 
4-247C WO Reg Bit 1 
4-247C WO Reg Bit 0 

(Not) 32 K or 48 K 

4-247C WO Reg Bit 2 
24K Only 

A 

OR 

A 

KC041 

A 

A OR 

A 

MClll 

4 5 6 7 8 9 

4-21 2A, 2B r-------- 0/425 

Read Call) 25 ns (Not) Inhibit Rd Call-Block M Set ------I 

4-11 9C T5 ---------1 ....... (Not) Chop Off Read Call 

OR Read Call ,....!,--+--------------I FL *TD 

CPU 

4-27 P2 5A 
*There is a clock 

4-4 7E Man Read Call ___ --1 A .. 7E System Reset for each BSM. 

M21 

L... ...... _~ .. 8C 
MC111 

- __ I 

MD120 

.. SA 25/450 --------[} 
____ A (25t0375) 

.. SC (Not) 375/S00-

MD120 

MDll0 

X Read Gate On 4-27 P22B 

.------Y Read and SA Gate On 

MDll0 

25 ns 

TD 

25/450 
50/475 
75/500 

100/525 
125/550 
150/575 
175/600 
200/625 
Start 2nd Delay Line 

Note: The 250/675 output is not used . 

Note 1; :::::::::::::::::::::: Reset time for byte(s) of the data register for normal read (not storel. 

- iiesettime for byte(s) of the data register if that byte is to be selected. 

.. 8A 100/525 --------1 

.. SA 75/500 --------i 

SK = 100/525 

16K = 75/500 

4-27 P2 2C; 4-27 P3 6A; 4-27 P5 58 

275/700 
300/725 
325/750 
350/775- Read Echo 4-4 4B; 4-35 P2 3B, 3C 

Note 2; Time byte from assembler is set into the data register. 

Note 3; Strobe time of the storage output for the byte(s) not to be stored. L _________________ __ , 

I 

o 200 400 600 SOO o 

1. (Read Call Latch) 4-27 Pl 7 A 3 

2. (Not Chop Off Read Call) 4-27 Pl 6A 

3. Start Write Cycle 4-27 Pl 8C 

4. X Read Gate 0 n 4-27 P1 7 B 

5. Y Read and SA Gate On 4-27 Pl 7B 

6. X Read Current On 4-27 P1 7B 

7. Y Read Current On 4-27 Pl 7C 

8. X and Y Write Gates On 4-27 Pl SO 

X Read Current On 4-27 P22E 

MDlll 
Y Read Current On 4-27 P2 2D 

MD120 

375/800 
Start Write Cycle .. 6A 
425/S50 
450/900 

Inhibit Drivers On 4-27 P52D 

4-27 P2 7B Select This BSM -------I 

r-r------ (Not) System Reset 
_.8B 425 - 775 

A I-..... ----X and Y Write Gates On 4-27 P 12C 

MD120 

I---e-- (Not) System Reset ------I J----X and Y Write Current On 4-27 P2 2E; 4-27 P36A 

.. SB 450 - 875---------1 

MD120 

o 9. I nhibit Drivers On 4-27 Pl SD 

10. X and Y Write Current On 4-27 Pl SO 4-1 9C Mach Reset -------I System Reset .. 6A 

11. Read Echo 4-27 Pl 9B 

12. Reset Byte 0 4-27 P58e Note 1 

13. Reset Byte 1 4-27P57E Note 1 

14. Gate In Byte 0 4-27 P5 6A _ Note 2 CPU M21 

15. Gate In Byte 1 4-27 P5 8E _ Note2 

16. Strobe Byte 0 4-27 P588 Note 3 

Note 3 
E 

17. Strobe Byte 1 4-27 P5 80 

lS. Store Byte 0/1 4-27 P5 5A, 50 

~ Variable Time 



~ 0 

'" 0;" 
..... to ..,. 

Q) - 3 -'" 
0 ~ 

--- '" 0) 

~ ..... 

~ A 
Q) 

::l 
Q) 

::l 
a. 
» c 
x 
en 
~ 

0 ..,. 
Q) 

to 
CD 

X 
0 
CD 
(") 

0 B 
a. 
CD 

-0 
Q) ..,. 
~ 

I'V 
0 
-n 
c.n -

c 

D 

E 

2 3 

4-10 P3 3C (Not) M Equals K 
CPU 

4-12 Ctrl Reg Bit 11----1 

4-32 3A Double Byte MOdify -----t 

MC111 

::~~ 4A ~~~t~~~r~i~:cl-e-_-_-_-_-_-_-_-_-_-_-_--4-1 A 

4-32 Pl 3A First Cycle Storage Word --&,_...1 OR 

G 4-11 4C Clock Off ---------t 
4-42 2E AS Data Sw A ----- Manual Aux Store A 

4-2558 Aux Stor Scan Cycle 

4-3 3B Single Address Sw AS 

CPU 

M21 

4-27 Pl 7 B X Read Gates On -----t 

4-27 Pl 80 X and Y Write Gates On 

.. 6A Address Main Storage ----...... --1 

4-27 Pl 8D Y Read and SA Gates On 

4·27 Pl 80 X and Y Write Gates On 

4-27 Pl 7C Y Read Current On --------f 

.. 8B Select This BSM -------...-----; 

4-27 Pl 8D X and Y Write Current On -1-----4..---1 

4-27 Pl 7C X Read Current On --------4 A 

MCll1 

X-Control Drivers 

MD232 

Y-Control Drivers 

MD242 

X- Y Source Drivers 

MD252 

I 
I 

4 

M21 

4-27 P1 5A 

L _________ , 

t 

5 

Main Aux Control 

FL 

M0142 

6 7 

Address Main Storage .. 2C; 4-27 P3 2B, 60 

Address Aux Storage 4-27 P3 6A, 

SAR Bit 0 =- 1 Selects 16-32K Address (32-64K Bytes) 
SAR Bit 0 = 0 Selects 0-16K Address ( 0-32K Bytes) 

8 9 

Use Aux Store ---.... .....,,--..... -- 4-21 2E, 4E 
SAR B;t 0 &-

MD142 

Select This BSM (Each BSM can Contain 16K Addressed) .. 20; 4-27 P1 60; 4-27 P5 6C 

CPU M21 

4-219A SAR Lineso-l4--~--------~--------..., 
_...J 

X Rd 0-16KA Adrs - 0 

X Rd 0-16KB Adrs -1 
X Wr 0-16KA Adrs - 2 
X Wr 0-16KB Adrs-3 

Y Rd 0-16KB Adrs-4 

YWrO-16KAAdrs - 5 

Y Rd 0-16KA Adrs -6 

Y Wr 0-16KA Adrs-7 

Y Rd Current Source-8 

Y Rd Current Sink ,- 9 

Y Wr Current Source--10 

Y Wr Current Sink -11 

X Wr Current Source- 12 

X Wr Current Sink - 13 

X Rd Current Source -14 
X Rd Current Sink --15 

(X-Y Controls) 4-27 P32A 

Note 1: Example of decode driver. 

X Rd Current Source 

X Rd 0-16KA Aclrs OVR 

X Wr 0-16KA Adrs---!--i DVR 

'-----SAR Bits 12,13 ,14-

'------0 

2 

14 

'------ 13 

'----I---SAR Bits 1,9, 1 

12 

'------15 

'------1 

3 

0,11-

X Wr Current Sink --i""iL_...J 

I SAR Bit 
SAR Bit 

I SAR Bit 

I 

SAR Bits 

12 13 14 

0 0 0 

0 0 1 

0 1 0 

0 1 1 

1 0 0 

1 0 1 

1 1 0 

1 1 1 

SAR Bits 

1 9 10 

0 0 0 

0 0 0 

0 0 1 

0 0 1 

0 1 0 

0 1 0 

0 1 1 

0 1 1 

1 0 0 

1 0 0 

1 0 1 

1 0 1 

1 1 0 

1 1 0 

1 1 1 

1 1 1 

X Decode Drive 0-16K 

See Note 1 

- - - - - - - -
Each driver drives 16 lines. 

64 Lines to B Side -- 20 

- - - - - -- - -
Each driver drives 16 lines. 

I- 64 Lines to 0 Side - 21 

MD 302, 312 

X Decode Drive 

See Note 1 

11 - -- - - - ---
0 0-8K 

1 Each driver drives 8 lines; 

0 4 on the B side and 4 on r-32 Lines to B Side -- 30 

1 the 0 side. 

0 

1 r- 32 Lines to 0 Side - 31 

0 

1 - - - - - -- -
0 8-16K 

1 Each driver drives 8 lines; t-32 Lines to B Side -- 32 

0 4 on the B side and 4 on 

1 the D side. 

0 

1 t- 32 Lines to 0 Side - 33 

0 

1 

MD 322,332, 362,372 

X Decode 1 
4-27 P4 6A 

X Decode 2 

4-27 P4 6A 
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~ 4-27 P2 5C (X-Y Controls) 

'" -......J 

s: 
ru 
:J 
ru 
:J 
0.. 

» c 
X 
U'J ..... o 
"'I 
ru 

CO 
ct> 

-< 
o 

A 

~ B 
o 
0.. 
ct> 

"'t1 
ru 
"'I ..... 
W 
o -(Jl 

c 

o 

E 

4-21 9A SAR Bits 0-14 -

4-27 P2 6A Address Main Stora ge 

~ 

~ 

3 4 5 

Y Decode Drivers 

SAR Bits - -- - --
- Bits 3,6,7,8 3 6 7 8 

~6-0 1 0 0 Each driver 

\-7-0 1 0 drives 8 Lines ~32 Lines To C Side -- 20 

i'-8-0 1 1 0 

"-11 0 1 1 1 - - ---- -
1 0 0 0 

1 0 0 1 I--- 32 Lines To A Side -- 21 ~ 

1 0 1 0 

1 0 1 1 
- -- ----

1 1 0 0 

1 1 0 1 I--- 32 Lines To A Side -- 22 ~ 

1 1 1 0 

1 1 1 1 

MD412-432 

Y Decode Drivers 

-Bits 2,3,4,5- SAR Bits 

~4-
2 3 4 5 -- - -- - --
0 0 0 0 Each driver 

~5- 0 0 0 1 drives 8 lines r--- 32 Lines To A Side -23~ 
9- 0 0 1 0 

10- 0 0 1 1 - -- - - - --
0 1 0 0 

0 1 0 1 r--- 32 Lines To C Side -- 24 ~ 
0 1 1 0 

0 1 1 1 
- --- - ---

1 0 0 0 

1 0 0 1 
- 32 LinesToASide--25~ 

1 0 1 0 

1 0 1 1 -- - - - -
1 1 0 0 

1 1 0 1 - 32 Lines to C Side ---26""", 
1 1 1 0 

1 1 1 0 

MD442-472 

r 

V 

/ 
/ 

V 

/ 

6 

4-27 P2 6A Add res s Aux Storage 

SAR 2 Bit 

dY 4-27 P1 80 X an WrGatesOn -

4-27 P1 7B Y R 
r-.... 

"-

~ 

'" ~ 
SAR 

ead 

9 

10 

6 

7 

8 

11 

B it 

and SA Gates On 

8 

4-27 P2 6A Add ress Aux Storage 

SAR it 7 

-

7 

Aux Storage Decode 

SAR l:$it 

2 
- - - --

0 -----
1 

------
Each driver drives 4 

Lines. 
MD402 

Y Decode Drive 

SAR Bits 

Aux 3 SAR 3 

Main 7 SAR 6 8 

0 1 0 

0 1 1 

1 1 0 

1 1 1 

Each Driver Drives 

10 Lines; 8 For Main 

Storage, 2 For Aux. 

Storage 

MD401 

OR 

8 

I--

r--

4 Lines To A Side - 30 

4 Lines To C Side - 31 

LI Y Decode 2 4-27 P4 

. 32 Lines To C Side 

6C 

f- 8 Lines To Aux Storage - 32 
e) (4 To A Side, 4 To C Sid 

Ly Decode 3 4 -27 P4 6E 

SAR 

B 
B it 3 t-- A - SAR 3 Aux or SAR 7 Main-

4-27 P2 6A Address Main Storage _ OR 

MD142 

N 

(Not) SAR Bit 6 

~ 
OR 

t-- A r- SAR 3'SAR 6·Main Storage 

(Not) SA R Bit 3 ----L°:.R:..J._J 
MD142 

Y Decode 1 4-27 P46C 

9 



~ 0 y 
i\J 0;' 

'" co 
"'I 
Q) 

..... 3 
0 ~ -....... 

i\J 0') 

~ '" 
s: A B167 
Q) t ::J 
Q) 32 lines 
::J 

B'137 a. 
:l> 
c: 
X 
Cf) • r-+ 
0 
"'I 
Q) 
co 
CD 

C') 
0 
"'I 
CD 

B 
"'0 
Q) 
"'I 
r-+ 

~ 

0 
-1-1 

(J1 

~ 

C 32 lines 

8 lines 

32 lines 

B123 
X Line 

0 

B50 
X Line 

E 

2 Y 3 4 5 

Sense/Inhibit Lines 
--------~-------~-. Sense 4-27 P57C,7D 4-27 P2 9C X Decode 1 

X Return Board 

A 

X Return Board 

C76 

Inhibit 
4-27 P5 4E 

4-27 P2 9D X Decode 2 

~'---32 lines 

D50 4-27 P3 6E Y Decode 1 -
036 r 32110" 

4-27 P3 8B Y Decode 2 --

06 

C76 
Y Line 

----0123 

-----050 4-27 P3 98 Y Decode 3 -'-

I) 7 8 9 

Main And Aux_ Storage X Lines D,"code Pin Entry and Exit 

SAR Bits SAR Bit 121314 

191011 000 001 010 011 100 101 

00 0 0 6-167 50-123 8-165 52-121 7-166 51-122 

00 0 1 10-163 54-119 12-161 56-117 11-162 55-118 

00 1 o 14-159 58-115 16-157 60-113 15-158 59-114 

00 1 1 18-155 6;2-111 20-153 64-109 19-154 63-110 

01 0 o 22-151 66-107 24-149 68-105 23-150 67-106 

01 a 1 26-147 70-103 28-145 72-101 27-146 71-102 

01 1 a 30-143 74- 99 32-141 76- 97 31-142 75- 98 

01 1 1 34-139 78- 95 36-137 80- 93 35-138 79- 94 

1 0 a 0 7-166 51-122 9-164 53-120 6-167 50-123 

10 a 1 11-162 55-118 13-160 57-116 10-163 54-119 

10 1 o 15-158 59-114 17-156 61-112 14-159 58-115 

10 1 1 19-154 63-110 21-152 65-108 18-155 62-111 

1 1 a o 23-150 67-106 25-148 69-104 22-151 66-107 

11 0 1 27-146 71-102 29-144 73-100 26-147 70-103 

1 1 1 o 31-142 75- 98 34-140 77- 96 30-143 74- 99 

11 1 1 35-138 79- 94 37-136 81- 92 34-139 78- 95 

Side 8 

Main Storage Y Lines Decode Pin Entry and Exit 

SAR Bits SAR 8its 6,7,8 

2345 000 001 010 011 100 101 110 111 Side 

0000 2 34 76 108 4 36 78 110 

0001 6 38 80 112 8 40 82 114 C 

001 0 10 42 84 116 12 44 86 118 

001 1 14 46 88 120 16 48 90 122 

0100 3 35 77 109 5 37 79 111 

0101 7 39 81 113 9 41 33 115 

01 1 0 11 43 85 117 13 45 87 119 A 

o 1 1 1 15 47 89 121 17 49 91 123 

1000 18 50 92 124 20 52 94 126 

1 001 22 54 96 128 24 56 98 130 

1 01 0 26 58 100 132 28 60 102 134 C 

1 0 1 1 30 62 104 136 32 64 106 138 

1 100 19 51 93 125 21 53 95 127 

1 1 01 23 55 97 129 25 57 99 131 

1 1 1 0 27 59 101 133 29 61 103 135 A 

1 1 1 1 31 63 105 137 33 65 107 139 

Aux Storage Y Lines Decode Pin Entry and Exit 

SAR Bit SAR Bit 3,8 Side 

2 00 01 10 11 

a 66 68 72 74 C 

1 67 69 73 75 A 

110 111 

9-164 53-120 

13-160 57-116 

17-156 61-112 

21-152 65-108 

25-148 69-104 

29-144 73-100 

34-140 77- 96 

37-136 81- 92 

8-165 52-121 

12-161 56-117 

16-157 60-113 

20-153 64-109 

24-149 68-105 

28-145 72-101 

32-141 76- 97 

36-137 80- 93 

Side D 

'Note: Shown on this page is 
the layout for one 16K half word BSM. 

8K of addresses (16K bytes) 
for program storage requ ire 
1 BSM; any thing greater 
up to 48K (bytes) require 
a second 8SM which has the 
same layouL 
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0 .......... 
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~ 
N 
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~ 
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::J 
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::J 
c.. 
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c 
X 
en 
.-+ 
o 
"'"I 
Q) 

c.o 
CD 

~ o 
"'"I 

o 
Q) 
.-+ 
Q) 

:0 
CD 

c.o 

-0 
Q) 
"'"I 
.-+ 
(Jl 

o -(Jl 

A 

2 3 'Y 4 5 6 

CPUI M21 

4-27 P1 8A (Not) 0/425 ___ --tr-L 4-27 P1 8A 50/475 -------t A 1---- Gate In Byte 0 (425-475) 

4-680 Man Store 0 ----------------, 

421 40 (Not) M1 Reg Bit 7 -------riri 
4-12 (Not) Ctrl Reg Bit 7 -------1 OR 
4-90 P2 9C (Not) STP Inhibit Store -------/ A 

MC181 

OR 

.------ '----

Store Byte O------e 

M0130 

4-35 P2 B Reg P 

4-33790 (Not) 

-7 

Share Cycle 

4-32590 File Data in Bits 
4-337 9D Share Cycle __ 

4-1380 OR-2 F orce St Parity-

4-11 90 T7 ----------1 

7 8 

Storage Data Assembler 
---I 

0 

I 
A 

9 PO 
----

° A 

I 
9 PO 

--- -
A PO 

Store Bit 0-7, PO_ X 

(0-7, PO) MC141-151 

B 4-12CtrlRegBit2 

4-32 3A First Cycle Star Wd 
A I~-

c 

D 

E 

(Store Control) 
M0051 

FL ~-M(Not) Stor=f}-Bit 0 A 
LJ Strobe Byte 0 

.. 70 Time 

Sense Amplifier Gates 

4-11 9A T 1 ----------1 

4-27 P1 7E Y Read and SA Gates On 

4-21 9A SAR Bits 1, 14 
SAR Bit r--- ---

1 14 M0130 l 4-2570 Inh Store Control ----lOR )--tlL_---l 
4-11 9C Mach Reset _____ --I o ° 0-8KA Adrs 

MC181 

CPU 

4-90 P2 9C (Not) STP Inhibit Store 
4-2140 Mi Reg Bit 7'-------1 

I M21 

l.......... 

A 

4-12 (Not) Ctrl Reg Bit 7 OR 

1--- - 1-- --- ------

t-_0-+_1 +-0_-8_K_B_A_d_r_s _+-__ -._ (SA Gates) __ +-__ 4_-_2_7_P_4_5_A_0_7_,_p_O_S_e_n_s_e~~~~~_-_-__ ---'X _____ _ 

1 0 8-16KA Adrs 

8-16KB Adrs 

M0130 

4-21 9A SAR Bit 0 4:J
Selects which BSM 
to Address 

~ Jump 
~ Select this BSM ------.1 
~ 

i 
OR Store Byte 1 -----, 

4-27 P1 8A 200/625 -----l 

4-27 P1 8B (Not) 325/750 

Store Byte 0 ~ I 4-27 P1 8A 0/425 ___ _______ _____ A 
4-27 P1 8A 200/625 ___ OR - Reset Byte 0 

4-27 P1 8B (Not) 275/700 ~ 
M0130 

1 
427 P4 5A 8-15, P1 Sense ____ x....., 

A -- (200-325) Q - Time ~ I 
~ ._7B A Strobe Byte 1--->< 

MD130 (Not) Store Byte 1 

4-6 6A Alter Storage Lt ------I ~a-------------~ N ~-----------~ ____ _ 

MC181 
------ ----I-_S_t,o_r_a9=-e_0_at_a_A_s_s_e_mb_le_r __ fI 

4-27 Pl 80 Inhibit Drivers On I nhibit Decode 

SAR Bit 

4-35 P2 78 A Reg P-7 ______ ~ A 8 I 
4-33790 (Not) Share Cycle 9 P1 

M21 1 14 I nhibit Drivers 

o O. t-----Inhibit 0-8KA- Inhibit Driver 

o 1 t-----Inhibit 0-8KB----t for respective 

o I------Inhibit 8-16KA- bit is active when r--
1--1--+---1 Inhibit 8-16KB - the data bit latch 

MD701 is off (Bit-O). 

.. 9B Storage Data Out 0-7. PO-:::=:=::===-______ J 
_.9B Storage Data Out 8-15, Pl . 

MD702-782 

4-32590 File Data in Bits ______ ~ 8 

A 9 P1 4-337 90 Share Cycle 

4-1380 DR-2 ForceStParity A P1 

(8-15, P1) MC161-171 

~----------------------StoreByte 1-----------1 

4-27 P1 8A 50/475 --------l 

4-27 Pl 8A (Not) 0/425------f 

Store Bit 8-15, P1 --_-x 
I 

I 

A Gate I n Byte 1 
(425-475) 

A 
M0130 

OR 

OR 1-_ .. 

{ 

0/425 
4-27 P1 8A 200/625 ------i OR Reset Byte 1-----------------------------~ 

'--Inhibit 4-27 P4 5A 

(Not) 275/700 ,--:-A-:-::I--:-::~ 
MO-130 * The time delay is used to adjust the strobe 

pulse for the best performance at each BSM. 

o 

Stor 
Data 
Reg 

9 

Byte (Memory Bits) I 

o 
7 

PO 

(0-7,PO) 
MD 512-532 

8 
PC 

Star 
Data 
Reg 
Byte 
1 

Storage Data 
I-__ Out 8-15, Pl 

15 
Pl 

(8-15, P1) 
MD 542-562 

(Memory Bits) 
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Addressing 

Decode and Inhibits 

1--- -- - - -
Provides lines to 

allow the Read-

Write lines to be 

active or to inhibit 

the Write Operation_ 

CCOOl 

LS Zones 

Zone lines are 

developed here. The 

lines are generated 

from the Mode Reg 

Bits 5,6, and 7 or 

the setting of the C 

Switch Bits 1,2, and 

3. The Zone lines are 

forced by traps. 

SLOBl 

-

3 

Read Write Lines t-- AS Forced Re ad 1------

The AS Forced Read t-- AS Forced Wr ite 
and Write lines, AS 

Normal Read and Write r-- AS Normal Re 

lines, BS Odd Read 

and Write lines, and 

BS Even Read and 

Write lines a re gated 

for given conditions 

- AS Normal Wr 

-BS Odd Read 

at given ti mes to r-- BS Odd Write 

provide read or write 

of Local Storage r- BS Even Read 

r- BS Even Write 

CC031-061 

ad 

ite 

AS Dec ode 

4 

L 

L 

L 

L 

L 

L 

L 

L 

---

LS Zone Bit 0 

LS Zone Decode 0 -------1 

LS Zone Decode 1 ------; 

LS Zone Decode 4 
LS Zone Decode 5 -------1 

LS Zone Decode 6 ------; 
LS Zone Decode 7 -------1 

(AS and BS Read/Write Linesj 

7 of the 

decoded 

Bits 5, 6, and 

Ctrl Reg are 

for addressin 

Sw D Bits 1, 

are used for 

operations. 

g. 

2, and 3 

manual 

CC011-021 

BS De code 
----
from the 

decoded for 

Bits9 and 10 

Ctrl Reg are 

addressing 

CC07 1 

.. 5E 

.. 5D 

.. 5E 

.. 5D 

.. 5E 

.. 5D 

.. 5E 

.. 5D 

-AS 0 

'"AS 1 

AS2 

AS 3 
AS 4 

AS 5 

AS 6 
AS 7 

BSO-1 

BS2-3 

BS4-5 

I-BS6-7 

5 

NOTE: Diagram 4-32 Sheets 1-3 

shows the addressing in 

greater detail. 

"" 
" 
"\ 

"" 
'" LS X Addressing 

"\ -- -- - - - - -
BS Field Decode lines are 

"\ combined with the BS 

Odd and Even-Read and t---- Write lines providing an odd 
t-

or even X-line at different 
t-

times in the cycle; 1,0-3,2-5,4- t-

7,6. -
AS Field Decode lines 0-7 -
are combined with AS Forced r-
and Normal-Read and Write t-
lines providing an odd or even 

or both X-line at different 

times in the cycle 

CC071-0B1 

. .4A AS Normal Write 

.. 4A AS Forced Write 

. .4A BS Odd Write OR 

. .4B BS Even Write 

XO 

Xl 

X2 

X3 

X4 

X5 

X6 

X7 

LS Zones are 

combined with 

the V-Line 

Control lines to 

develop a Y-line 

for addreSSing 

Loca I Storage. 
(Not) LS Addr Line Reset 

V-Lines Control 

Y-Line gates and 

Control lines are 

generated here. 

Control lines for 

backup area are 

also develored. 

CC09l 

(Gatesj 

(Degatesj 

( Backup) 

(As Bit OJ-

CC101-111 

YO 

Yl 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

LS Manual Write 

AS Normal Rd or Wr 

. .4A AS Normal Read 

.. 4A AS Forced Read 

.. 4A BS Odd Read 

. .4A BS Even Reali 

CC121 

CC121 

6 7 8 9 

Possible time each line can be active during a clock cycle. 

PO Pl 

J 
P2 

I 
P3 

I 
P4 

l 
Read Line 

I 
P5 

I 
P6 

I 
P7 I PB I P9 

I . 
Write Line 

AS Forced Read 

AS Forced Write 

AS Normal Read 

AS Normal Write 

BS Odd Read 

BS Odd Write 

BS Even Read 

BS Even Write 

LS Addr Line Reset -P1 .... -P3- ~P5-'.P6""'P7~P8_ 

4-31 BD LS 

Data Bus In P-7 

XO UO 
Xl Ul 
X2 va 
X3- Vl 
X4 GO 
X5 Gl 
X6 DO 
X7 Dl 

LS Write Line 

LS Read Line 

YO 

TO 

I I I I I 
Note: The LS Addr Line Reset is delayed approximately 90 n sec. 

Local Stora e 

10 10 
11 11 

TO TO 

T1 Tl 

PO PO 

Pl P1 

HO HO 

H1 Hl -I - - --
Zone 0 Zone 1 

CPU 2311 
I 

Yl Y2 

*Used to condition the 

read line to maintain 

Interface requirements. 

10 UO 
I1 U1 

TO VO 

Tl I V1 

PO I GO 

Pl Gl 

HO I DO 

H1 I 01 

**Zone4 

Backup 

Y3 Y4 

UO UO UO 

U1 U1 Ul 

VO VO va 
V1 V1 Vl 

GO GO GO 

G1 Gl Gl 

DO DO DO 

01 lJ'L- .Pt _ -
Zone 5 Zone 6 Zone 7 

Comm. 2540 Channel 

Y5 Y6 Y7 

CC131 

LS Bus P-7_To AB 

Assembler 

4-35 Pl 7 A 

MO Assembler 

4-207C, 70 

**Zone 4 is a forced area 

for any link address 

fetch or store. Also 

used as a work area. 
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(TO-T4) A""-- (1-21) Input Lines 

1 2 3 4 

* 
.. 

.. 

4-119A-E j ~~ -------- ~ 'I T6 -------- 5 

4-12 ,~ 
~ 

4-2140 

4-114C 
4-135A 
4-480 
4-49C 

4-490 

4-49C 

4-490 
4-640 

T8 -------- 6 

Ctrl Reg Bit 0 7 
Ctrl Reg Bit 1 8 
Ctrl Reg Bit 2 9 

Ctrl Reg Bit 7 10 
Ctrl Reg Bit 15 11 
(Ctrl Word Type 0 or 4}-12 

M1 Reg Bit 7 13 
Clock On 14 

Ctrl Word Type 2 ---15 
Display M Reg 16 

Display ALU-Ext ---17 
Display R 18 

Display LS -----19 
Display BA 20 

St LS Intlk Latch---21 

:~~~ ~~ ~a~:) :o~~~r~~ ;~:r~~n-es-_-_-_-_---I A 

4-21 4A (Not) MO Reg Bit P --------t 
4-22 6A Gate MO-M 1 to Sar Lines A 

.. 

.. 

OR 

MP041 

(Not 48K Only) --------i 

.. 

4-37 9E DC Reg Bit 7 LZ 0 MP041 

OE 
4-37 ~D DC Reg Bit 6 HZ 0 

MP041 

. 

5 6 7 

0 
.. 

.. 

6 

( * , Must be active ) 

o -~ Must be inactive 

8 9 10 11 12 13 14 15 16 17 18 19 20 21 
.. 
.. 

.. 

.. 
0 0 * 

.. * 
.. 

.. 
.. 0 .. 
0 .. 

.. 
.. .. .. 
0 .. 

* .. 
.. 

.. 
SL011-021 

Corrected MO Bit P 
30 

DC Reg Bit 6 HZO 

DC Reg Bit 7 LZO 
32 

(MO Reg Bits P,O,l) 
31 

(MO Reg Bits 2-7) 
33 

90 Z Bus P-7 

Display etrl Reg ° 
(Ctrl Reg Bits 0-7) 

34 

Storage Data 0 ut 0-7, PO 

35 
Storage Data Out 8-15,P1 

36 

(B Reg) Modifier P-7 
37 

4-35 P2 7E B Reg Bits P-7 
4-49C Display WO 
4-24 7C WO Reg Bits P-7 

7 

Gate MO Backup to LS -- 30 

Gate MO to LS -----31 

Gate MO Display to LS --32 

Gate Z Bus to LS ----

Gate Storage Byte 0 to LS - 34 

Gate Storage Byte 1 to LS -35 

Gate Modifier to LS ----

Gate B Reg to LS ----37 

A 

A 

P 

CL 

LS Data Assembler 

On word types 0 and 4 
MO backup bits and 

MO bits 2-7 are routed. 
On Display, MO bits 
P-7 are routed. 

Bits P-l are set to one 

of the above conditions. 

(P-7) SL031-071 

8 9 

Byte 0 

.. ----. Ext Bus Out P-7 

,.. .... ___ • LS Data Bus In P-7 4-30 6C 
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2 3 4 

4-13 5A Ctrl Word Type 2 tk 
4-12 (Not) Ctrl Reg Bit 12===1 A Double Byte Modify 

4-12 Ctrl Reg Bit 13 .. 50,20;4-12 5C,4-16 4A; 

CCaOl 4-2520;4-27 2A 

4-126C (Not) PMWC or Obi Byte Modify 

4-3379E (Not) Second Share Cycle----t 

4-12 (Not) Ctrl Reg Bit O--------t A First Cycle Storage Word ---- 2 

4-32C 4-12 Ctrl Reg Bit 1 ---------; 

4-12 (Not) Ctrl Reg Bit 15 ------; 

es 5 and 7 

ceaOl 

4-148A 1400 Share Inhibit -------3 

4-135A etrl Reg Bit 2 4 

4-12 6B Prog Mem Word Cycle 5 

413 5~. (Ctrl Word Type 0) 6 

4-12 (Ctrl Reg Bits 4,5,7) 7 

~ 
Ctrl Reg Bit 6 8 
Ctrl Reg Bit 12 9 

4-12- Ctrl Reg Bit 13-------
Ctrl Reg Bit 14-------

\ Ctrl Reg Bit 3 ------

!1-337 9E Share Cycle ---------

AS Forced Address 

A 

(1-12) 

.. 6B Gate Tim 

4-11 9C P5 
~ AS Forced Read Line r-I 

4-32 P2 8E L S addr Line Reset 

4-126B Prog Merm Word Cycle 

t I nhibit Write) ,---------(No 
4-11 9A P1 

.. 3A Double B 

4-1190 P6 

4-135A Ctrl 

4-158E (Not 

yte Modify 

Word Type 4 

) MMSK Reg 0 Thru 6 

L 

L 

- - - - - - -

I--

A 

t-- I- AS Forced Write Line 
A 

r--

A 

412-J Ctrl Reg Bit 2 ~Fl--
Ctrl Reg Bit 12-------- ~~ Inhibit Write Star Into LS 

Ctrl Reg Bit 13 --------L __ ...L __ .J 

CC041 

5 6 

Input Lines (* = must be active; 0 = must be inactive) 

1 2 3 

. 

0 * 

* 
0 

4 5 6 7 8 9 10 11 11 13 

* 0 * 
0 0 

0 

* 
0 * 
0 * 

gBit15 

g BitsOand 1 

4-12 Ctrl Re 
4-119A P1 

4-12 Ctrl Re 

4-119A P1 

4-12 Ctrl Re 

4-119C P5 

26 - Gate T 

g Bit 7 

imes 5 and 7 

4-119C P7 

lay LS 

0 

* 

4-49C Oisp 
4-32 P2 8E LS Addr Line Reset 

I Word Type 1 4-135A Ctr 

22-(Not) Z 
4-11 9E P8 

Bus Write Inhibit 

.. 3A Daub 

4-135A Ctr 

4-12 Ctlr R 

Ie Byte Modify 

I Word Type 3 

eg Bit 2 

4-11 9E P8 

I Word Type 4 4-135A Ctr 

4-158E (No 

4-119A P1 

t) MMSK oThru 6 

* 

0 

0 

* 

'------(Not Inhibit Write) 

4-11 9B P3 

4-126B Pro gram Mem Word Cycle 

4-650 Star e LS I ntlk Latch 

7 

t-MMSK K---------
-Zero U pdate Write Inhibit--- 21 

-Z Bus Write Inhibit -----

-PMWC or Share Cycle ----

t-Word 

-Word 

3 BS Field Gate --------." 

2 BS Field Inh-----

~Gate T 

r-Gate T 

ime 5 and 7------2 
.. 2C 

ime 6 and 8------

AS Normal Address 

~ - - - - ---

r-- Once set, the 

A output lines 

r-- are held active 

u nti I reset by 
A LS Addr. Line 

Reset. L r--
A 

r--

L - - - - - ---
t---

A 

T -
A 

r--
A 

r--
A 

r--

A 

I--

CC031 

-

r---

8 

(Gates) 4-32P 2 

trl Reg Bit 2 

20 MMSK K 

4-12 (Not) e 

4-12 (Not) C 

4-11 9A P 1 

trl Reg Bit 11 

4-12 Ctrl Reg 

4-119B P3 
4-1355A Ctr 

Bit 11 

I Word Type 3 

4-119A P1 
25 (Not) Ga 
4-12 Ctrl Re 

te Word 2 BS Field Inh-
g Bit 1 

4-12 (Not) C 

4-12 (Not) C 

trl Reg 0 

trl Reg 15 

4-32 P2 8E LS Address Line ResetL 
r Share Cycle 23-PMWC 0 

21-(Not) Ze 
4-11 9C P 

ro Update Wr Inh 
6 

g Bit 2 4-12 Ctrl Re 

4-12 (Not) C 

20 MMSK 

trl Reg Bit 11 

K 

rd Type 3 
4-11 9E P8 

4-12 Ctrl Wo 

4-12 Ctrl Re 
4-12 (Not) e 

g Bit 11 
trl Reg Bit 2 

AS Normal Read Line 

AS Normal Write Line 

L 

9 

BS Odd Address 
--------

Once set, the 

output lines 

A are held active 

until reset by - LS Addr. Line 

Reset. 
A 

~ BS Odd Read Line 

r--

A 

-
t--- - ... - --
t---

A 

t----

A ~ BS Odd Write Line 

t----

A 

CC051 
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BS Even Address roo- I nput Lines (" = Active Signal Required) LS X 

4-13 5A Ctrl Word Type 3 
4-12 (Not) Ctrl Reg Bit 11 Once set, the BS Even Read Line 
4-11 9C P3 output Lines 

Adr 
~ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1./ OR ... ... 

are held active 

20 MMSK K until reset by 
- 0 

'---
.. " 

... " 4-12 (Not) Ctrl Reg Bit 2 LS Addr Line 

4-12 (Not) Ctrl Reg Bit 11 Reset. 

25-(Not) Word 2 BS Field Inh 
4-11 9C P3 
4-12 Ctrl Word Type 2 
.. 8E LS Addr Line Reset - - ---

23 - PMWC or Share Cycle 
21- (Not) Zero Update Write Inh 

8S Even Write Line 

AS No'mal Read U" =8-- ,J " " 1 
OR 2 

" " AS Normal Write Line 
" " 2 

AS Fo,,'" Read Li"e =---8 " " 
3/ " " 4-32 P1 

AS Forced Write Line OR .. " 3 

- .. " 
4-11 9E P8 

4-12 (Not) Ctrl Reg Bit 2 
t 

BS Odd Read Line 

EJ 
.. .. 

4/ 
4 .. .. 

BS Odd Write Line .. .. 
4-13 5A etrl Word Type 3 .. .. 5 
4-12 (Not) Ctrl Reg Bit 11' / Ct 

20 MMSK K 
4-12 ~ Ct A 

4-11 9A P1 

LN 
4-12Ctrl Reg Bit 2 

CC061 

rl Reg Bit 9 foBS Field 0 or 1 5/ .. " BS Decode 
Bits 9 and 10 ... .. 

6 
rl Reg Bit 10 are combined BS Field 2 or 3 6.../ ... " 

to form the 
7.../ 

.. .. 
at) Ctrl Reg Bit 9- 8S Field BS Field 4 or 5 7 

8.../ 
.. .. 

BS Field 6 or 7 
4-32 P 1 7 A Gates " " 

CC071-081 

" 2- LS 
AS Decode 4-660 LS Manual Write Line - A 

Write Line 

4-12 (Not Ctrl 

4-46E (Not) AI 

4-135A (Not 

Reg Bits 7,6,5)-

low Sw Decode -
) Word Type 4_ 

D Bits 3, 2,1)-

w Decode 

4-38E (Not Sw 

4-4 6E Allow S 

(Word Type 4) 

4-46E (Not) A Ilow Sw Decode-

Bits 7,6,5) 4-12 (Ctrl Reg 

4-46E (Not) A 

4-13 5A (Not W 

4-38E (SW 0 B 

4-4 6E Allow S 

Ilow Sw Decode-

ord Type 4) 

its 3, 2, 1) 

w Decode 

A Shown below are the bits used to 
decode the AS field. 

~ AS field 0 is shown to the left 
A because of word type 4-11 forcing 

I-- AS field 0 active. 

A 

Ctrl Reg Sw D Bits Decode 

5 6 7 1 2 3 AS Field AS Decode 

0 0 0 0 0 0 0 Oar 8 

0 0 1 0 0 1 1 1 or 9 

0 1 0 0 1 0 2 2 or A 

0 1 1 0 1 1 3 3 or B 

1 0 0 1 0 0 4 4 or C 

1 0 1 1 0 1 5 5 or D 

1 1 0 1 1 0 6 6 or E 

1 1 1 1 1 1 7 7 or F 

CC011-021 

,---

-
r--
r---

c----

r---

r---
r---

I----

c----

r--
-
-
r---

f----

-

AS Field 0 -- 9 

AS Field 1 --10 

AS Field 2--11 

AS Field 3--12 

AS Field 4 --13 

AS Field 5 --14 

AS Field 6 --15 

AS Field 7 --16 

AS Decode 0 or 8 

AS Decode 1 or 9 

AS Decode 2 or A 

AS Decode 3 or B 

AS Decode 4 or C 

AS Decode 5 or D 

AS Decode 6 or E 

AS Decode 7 or F 

~ 
-; 
../ 
./ 

~ 

j AS Normal Write Line 
AS Forced Write Line 

4-32 P1 t 8S Odd Write Line 
BS Even Write Line 

4-4 6C Display Latch------I 
4-6 4E Degate M Display ----t 
4-11 9A P2 ---------1 
4-11 98 P3 ---------t 
4-11 90 P6 --------t 
4-32 P1 68 Gate Times 6 and 8 

4-11 90 P8 - _______ -1 

4-11 9C P5 ---------i 
4-32 Pl 6B Gate Times 5 and 7 

-
OR 

""'--

Reset the address 
latches for LS 

t--

A 4-1190 P7 ---------t~...L _____ ___I 

CC121 

r--
A Gate 

r- -
CC121 

rR-

TD LS Addr Line Reset 

Used to delay the reset 
of the address lines. 

-LS Write Line 

9 

- LS Adr XO 

- LS Adr Xl 

- LS Adr X2 

- LS Adr X3 

- LS Adr X4 

- LS Adr X5 

- LS Adr X6 

'- LS Adr X7 



~ CJ Y 
W !lJ 
f\.) lO I 

~ 
!lJ 

:3 
0 -I?' --en w 
CD ~ 

r A 
(J) 

}> 
D-
D-
~ 

CO 
(J) 

5!? 
:) 

lO • '"U 
!lJ 
~ 
r-t 

W 
0 
-k 

~ 
B 

C 

o 

E 

2 

4-11 4C Clock Off 

4-4 2E Mod-LS Sw 

3 

Normal Decode 
(Mode Reg) 

4 

Manual Decode 
(C Sw Bits) 

5 

Forced Decode (Bypass Mode Reg) 
LS 

Zone 
LS 

Zone 

4-3 6E C Sw Bits 1-3 
5 6 7 2 

Bit Decode 
4-158E (MMSKO-6) 

3 

4-14 5B Mode Reg Bits 5-7 0 0 0 0 0 0 

0 0 1 0 0 1 

0 0 0 0 

0 1 0 1 1 

0 0 0 0 

0 0 

0 0 

MMSK1 2311 Disk Ctrl Trap 

MMSK5 Comm Chnl Bit Serv 
MMSK6Comm Chnl Char Serv 

MMSK3 2540 Reader Trap 
MMSK4 2540 Punch Trap 

MMSKO Channel High Trap 
MMSK2 Channel Low Trap 

-

2 

1 

1,2 

0 

0, 2 

0,1 

0,1,2 

e Mode switch is at 

0 

1 

--

4 

5 

6 

7 

Any trap degates the Mode reg decode_ The C sw decode occurs when th 
Mod-LS and the clock is off; all other decodes (Mode and Traps) are dega ted. Two MMSK bits 
active at same time, highest priority decodes. 

SL081 

{ AS Nmm,' Rood Lin, 

B-AS Y Lin, Got, 
AS Forced Read Line 

4-32 P1 
AS Normal Write Line 
AS Forced Write Line 

------ 8 
~ 

BS Odd Read Line 
4-32 P1 

BS Even Read Line 
BS Odd Write Line. B BS Y Line Gote ------9 

~ 4-32 P2 
BS Even Write Line 

4-12 (Not} Ctrl Reg 
4-12 (Not) Ctr! Reg 

4-11 4C Clock On 

4-33790 Share eyc 

Bit 1 

Bit 15 

Ie 

L 

Y Line Ctrl 

Word 

A Type 4 

~ 
or 0 

A File 

4-4 6E (Not) Allow Sw Decode A 

-Degatc Y Lines 0-3-----10 
~ 

~ Force Backup Area ----- 1~ 

Degate Y Line 4-7 ------12 ~~ 

4-12 Ctrl Reg Bit 4 k1 ~ 
4-38E Sw 0 Bit 0----------------- ~ OR AS Adder Field Bit 0 ----

4-4 6E Allow Sw Decode ---------------~ . 
3~ 

~ 

'---

1 2 

" 
.. 
.. 
.. 

.. 

.. 

3 

.. 
.. 

6 7 

LS5 LS6 LS7 

I---+----;-----e- LS Zone Bit 2 4-40 7C 

I---t----.. ----- LS Zone Bit 1 4-40 7C 
LS Z B' 0 one It -1 .. 

"-
t-LS Zone Decode 0 

~===:-t-LS Zone Decode 1 
'\ 

LS Zone Decode 4 

;~ LS Zone Decode 5 

LS Zone Decode 6 6 
'\ 

-LS Zone Decode 7 7--
'\ 

4-12 Ctrl Reg Bit 0 14~ 
4-12 Ctrl Reg Bit 8 15~ 
432 P1 6A MMSK K 16~ 
4-337 90 Share Cycle 18~ 

~'Active ,ign,' ",qui,.d d LS 
Input Lines 

O=Non-active signal required Y 

Adr 
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

.. 0 0 
0 I- LS Adr YO 

* 0 0 
.. 0 * 

1 -LS Adr Yl .. 0 .. 
.. .. 

I-LS Adr Y2 .. 0 2 
.. 0 
.. .. " 0 
.. 0 .. 

3 t- LS Adr Y3 .. 0 .. 
.. .. .. 0 
.. 0 .. 0 

" .. 0 0 4 ...... LS Adr Y4 
.. .. 0 0 

.. .. 0 0 
5 -LS Adr Y5 .. .. 0 0 

.. .. 0 0 
6 .. .. 0 0 -LS Adr Y6 

.. a 0 
7 -LS Adr Y7 .. 0 a 

(YO-Y3)CC101 (Y4-Y7)CCll1 

8 9 

4-407C 



~ 

W 
CJ'I 

-...& 

0 
.......... 
Ol 
CX) -

0 
iii' 
to ...,. 
Q) 

3 
~ 

W 
CJ'I 

~ 
tIl 

» 
~ 
CD 

3 
0' 
CD 

~...,. 

::0 
CD 
to 
iii' .... 
CD ...,. 
~cn 

Q) 

::s 
c. 
s: 
0 
c. 
=+: 
CD' ...,. 

o -tV 

• 

A 

B 

2 • 3 • 4 • 5 • 6 
4-135A Ct rl Word Type 1 - ~ 

A Gate K to AB 
4-11 9C T4 

!....-

SAOO5 

4-11 4C Clock On -----I 
.. 3E Scan Mach Rst __________ -I OR ~-~ N Ht---------------I A 

.---
""--

r-- (Not) Ext to CPU OR 1------ Gate LS to AB ---2 
4-42E Mod-LS Sw_1---

4-135A Ctrl Word Type 4------1--,1-, 
4-11 4C Clock On ----_il-t--I A 

L~ 

SA005 
4-46C Display Latch _ A L...--I_ ........ 

SA005 

4-32 P1 MMSK K --------1 A OR I--*- Gate M to AB --+-+------------------------------ 3 

4-12 Ctrl Reg Bit 2 ------1 

4-48D Display M Reg !....-

'--
SA005 

I 
A 4-11 4C Clock On -----------1 

4-1380' DR5 Diag Force Ext to AB -----I 
4-42E ALU--Ext Sw -----------1 I--

A 4-49C, Display ALU Ext _______ -I 
I--

4-135A Ctrl Word Type 3---------1 
4-32 Pl 6B Word 3 BS Field Gate -----..I 
4-12 Ctrl Reg Bit 3 
4-12 Ctrl Reg Bit 12 _______ _&--1 -

A 

L ~ OR 

N t-___ --- (Not) Ext to CPU 4-10 P3 3C. 5A 

t----4t---Gate External to A B ------------------------4 

....... __ . .4E; 4-91 3B; 4-1037C; 4-207 2E; 4-72 3C 

C 4-32 P1 3A, First Cycle Storage Word-----i 
4-31 3A (Not) Time 0 Thru 4--------1 
4-12 Ctrl Reg Bit 13------------4 

A 

o 

E 

~ 
4-135A, (Not) Ctrl Word Type 4 ---_--I 

4-114C ClockOn----------....... 
A 

4-12 Ctrl Reg Bit O---------~ 
4-12 Ctrl Reg Bit 8 _________ -......1 

"'--..... _ ... 
SA005 

4-1490 CPU 1VI0de-----~ 
4-1 t 4C, Clock On 

A 

AS Field Decode 0 __ l~ 
L~ OR 1------ Gate Sw AS to AB -----5 

4-253C Initiate Worst Case Scan - A 
4-259C Store Sw AB Not CD t--

.----- Drag Gate Sw AB A 

,,2E Scan Mach Rst -
4-69D Man Store 0 '----

4-11 9C T3 A 

4-33B (Not) Test Pattern Sw-'-------
4-259B Test Pattern Not WCS Lot 

OR H 4-66C St LS Ct Sw AB to AB_,---

MS031 

SA007 

4-36B Scan 
4-11 5C Cloe k On 

Oiag Gate Sw C, 0 

4-368 Scan CI ock On 

4-11 5C 
4-1 9C 

r-t..---- Scan Mach Rst ------I 

MS011 .. 2A.3D 

U Mode 
Field Oecode_ 

4-11 90 CP 
4-134B AS 

. .4C Gate E xternal to AB-

A 

~ 
OR t--Gate Sw CO to AB --6 

A 

------Gate K 
4-12 (Ctrl Reg B 

2 Gate LS 

7 

to AB 

its 8-11) 
to AB 
(Bits P-7) 4-30 gO LS Bu s 

4--Gate External to 
4-41 9C E xterna 

5 --Gate SII)' AB to A 
4-350 AB Sw P 

AB 
I Bus In 
B 

arity 

4-34E A Sw Bits 0-3 

4-35E B Sw Bits 
6--GateSw CD to A 

4-3 80 CD Sw Pa 

0-3 
B 
rity 

4-38E C Sw Bit 0 -3 

-3 4-3 8E D Sw Bit 0 
4-35 P2 8A A Re 9 (P-7) 

4-4 9A Display B 
4-12 (Ctrl Reg Bi 

A 
ts8-15) 

rl Reg 1 
(P-6) 

1 

(P-7) 

4-4 9C Display Ct 
4-24 80 W1 Reg 
4-49C Display W 
4-27 P5 gO Stora 
4-490 Display R 

ge Data Out 8-15, P1 

P-6) 4-21 4C M1 Reg ( 

Gate M to AB 

Bit 7 4-21 4C M2 Reg 
4-11 4C Clock 0 
4-11 4C Clock 0 
4-37 7C (Not) DC 

ff 
n 

Reg Bit 3_ 

.. 
A 

~ OR 

A 

SA091 

..-
L-

tt-

'--

L 
r--

r--

8 

A B Reg Data Assm 

f-- P Forced On (1); 0-3 

A. and 4-7 Switch to 

9 CR 8-11 ------P 
Ag 7 

Jo----
P 

-----
Ag 7 -----
A 

P -
A 0 

~ 3 

A 
4 

4 7 
I-- --------

A P 
l--

A 0 
4 3 

I--
A 4 

4 7 
I-- -P-------

Ag 7 
~ -----

Ag 
P forced Off (0) 
0-7 set to CR 8-15 

~ -P------

Ag 7 Bit 7 forced off (0) 
r-- -P-- --- --- -

Ag 7 
J---,;. -p-- --- --_.-

A 
~6 

A 
7 

(P-71 SA011-091 

* Used to store the condition of DC Reg Bit 3 
(Adder Carry) during a Branch Unconditional 
or a Link Function, If Adder Carry Latch is 
off (Adder Carry has occurred) Bit 7 is a 1. 

~ 

A or B 
mbler 

P-7 
Asse 

Bits 

9 

Byte 1 

• 
I ____ 4-35 Pl 4B 



N 
0 
N 
rn 
-n 
m 
$: 
0 
~ 

0 -(j) 
~ 

~ w 
(J'1 

"JJ ~ 
""" r+ 

N 
o -N 

c 

o 

E 

2 3 

4-1258 (Not) Prog Mem Word Cycle 

4-12 Ctrl Reg 8it 2 --------~ 

SA003 

4-119A T1 ----------1 
4-69D Man Set A8 --------1 
4-27 P1 9C (Not) Read Echo-----I 
4-119C T5 -----------1 

4-1 4C Mach Reset ----~---__I 

4-213B (Not) M1 Reg Set 
4-12 Ctrl Reg Bit 2 ----~ 
4-32 P 1 68 Gate Times 5 and 7 

4-11 9D T7-----------~ 

SA003 

A 

4-119B T3 ----------1 I 
4-69D Man Set A8 ---------1 
4-27 P1 9C (Not) Read Echo----~ 
4-14C Mach Reset----------r-I 

4 5 

t------ Set A Reg -------------X 

4-35 P1 9C _ A or B Assembler P-7 

Set B Reg------- X 

4-36 P 1 4C Complement --_---r-r--, 
4-36 P2 7D (Not) Carry Bit 0-1-----1 

4-36 P2 7D Carry Bit 0---+----1 

A 

OR 

4-36 P1 4C A 
~....&._.J 

AL241 

A 

Reg 

7 7 
--~ RA011 

8 

Reg 

Modify ------I 

6 7 

A Reg (P-7) To A8 Reg Data Assm 4-35 P1 
M1 Assembl .. r 4-205D 

Check if A Reg 
is equal to Zero 
or non Zero. 

RA031 

A Reg Not Equal to Zero 4-202C 

.. __________ A Reg (0-7) ToALU 4-36P1 5B 

8 

Invalid Decimal Digit 4-162C 

A Reg (P-7) To Storage Data Assm. 4-27 P5 60 

(B Reg P,0,1) 4-21 58 

B Reg (P-7) To Storage Data Assm_ 4-27 P5 SA 

B Reg 0-7 __ • _____ ToALU 4-36P1 5E 

Invalid Decimal Digit 4-16 2C 

B Reg P-7 to LS Data Asse·mbler 4-31 7E 

(B-Reg) Modifier and Modifier Parity Predict 

Modifies the output of the B-Reg 
±1 or routes the output straight 
through. Parity is generated (predicted) 
for the output of the mod ifier. 

AL221-241 

(B Reg) Modifier (P-7) to LS Data Assembler 4-31 7E 

Modifier Carry Out 4-37 5B 

(Not Modifier Bit 0-7) to Dynamic Cond Reg 4-372C 

9 
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--0 -..... 
C') 
00 

0 
iii' 
co ., 
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~ 
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r 
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-""'0 
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o -N 
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o 
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2 3 4 5 6 7 

4-12 (Ctrl Word Type 1, 3, 5, 6, 7 ) 

4-27 P5 Storage Data Out Bit 5 
A Reg Entry Gates to ALU 
-------

Degate A Straight 4-10 P3 5A 
4-12 (Ctrl Reg Bits) ____ --t Gate A Straight Hi and Gate A 

4-32 P1 6B Word 3 BS Field 
Gate 

4-168A SRegBitO---- ~r-

~ 
Ctrl Word Type 1-- 2 

Ctrl Word Type 2 -- 3 
Ctrl Word Type 3 -- 4 
Ctrl Reg Bit 2 ._-- 5 

4-12 t Ctrl Reg Bit 3 --- 6 
Ctrl Reg Bit 12 --- 7 
Ctr! Reg Bit 13 --- 8 

:~ ::; 
~ 
:J 

, Ctr! Reg Bit 14 ___ 9 

Straight La are normally active. Gate A Straight Hi 
Degate A Straight is active Gate A Straight La 
whenever the A Reg input is Gate A Crossed Hi 
to be blocked (provides Hex 00 ___ Gate A Crossed La 
to ALU). 

AL 251-261 !ka;g~! 
3 Crossed 31-________ 0-7 ALU A Entry 4-36 P2 5B, 5E 

;~rtra~iht 6
7

54 t- ALU A Entry Bits 4-7 to Ml Assm. 4-20 5C, ~D ALU Control-Complement, Decimal 
*=must be active; O=must be inactive 

1 2 3 4 5 6 7 8 9 10 

* * * * 
* * * 0 

* * 
* * 0 0 
* a 0 * 
* a 0 * 

* * * * 
* * * * * * 

AL291 
1 

r-4-35 P2 5E; 

(7-0) AL 011-021 

4-36 P2 3A 

Complement 

Lg-C 
4-35 P2 5E 
4-37 5B ____ _____ 

True 

~4-164C; 4-36 P2 7 A, 7B 
Decimal 

LfJ- Hex------~ 

7 

4-12 Ctrl Reg Bit 2 -----r-r. 
4-12 (Not) Ctrl Reg Bit 12 

4-13 5A Ctrl Word Type 2 
A 

BR on Cond Detect 4-20 2E 

True/Complement 

Binary Operations: 

Route bits straight through 
for true; invert bits for 
complement. 

4-12 (Ctr! Word Type 1, 2, 3, 4)---..... _ B~g ~try~te:..:? ~U B Equals 1 Decimal operations: 

4-32 P6 6B Word 3 BS Field Gate ------t B Reg entry gates are norma lIy 

4-12 

inactive. Any time Gate B Hi 

(Ctrl Reg Bits) ---------1 and/or Gate B La is active, 
the line B Reg gated is active. 

AL271 

B Reg Gated 4-10 P3 3C 

Gated B Hi 
0 

Gated B Lo 1 

2 

3 
4 
5 

6 
7 

4-12 (Not) Ctrl Reg Bit 7 
4-12 Ctrl Reg Bit 12 ----.... 

B Hi a 
AL271 

Straight 1 
*Used to + or . addresses 

2 
by 2 in conjunction with 

3 
carry insert. 

4 
B La 0-7 

Straight 
5 
6 
7 

AL031,061 

Add six to each digit 
(bitsQ-3 and 4·7) and 

route sum straight for true. 
For complement, invert bits; 
do not add six. 

(7-0) AL 031-081 

8 9 

0-7 ALU B Entry 4-36 P2 5C, 5D 



I\J 
0 
I\J 
Ul 

11 
m 
~ 
0 
~ 

0 --(j) 
00 

+::0 
W 
(j) 

» 
r 
C 

A 

B 

c 

o 

E 

2 3 

(Control Word Type 1,3)_ ALU Controls Decode 

4-36 P1 5C Complement-
(A-,A*-) AND. Logical AND ____ _ 

4-12 (Ctrl Reg Bits) r-
(A) AND. Logical --(Not) AND --- 2 

(Not) Logical 

(OE) XOR . Logical rXOR 3 
(OR) Logical r(Not) XOR--- 4 

All other operations decode r- Logical 5 
as XOR . (Not) Logical r-(Not) Logical -- 6 

AL031 

Logical 

4 5 

5 ALU Function Log Conn 4-16 4B 

(Not) 

AND + OE OR 

4-13 5A Ctrl Word Type 1 ~ 
4-18 8D DR-l Force ALU Error A OR l1li _____________ 1 

A 

A NO 

A-

(Not) --

A NO 

(Not) 
XOR 

(Not) 
XOR XOR 

4-169C S3 ALU 0 Bit Carry Delayed_l 

4-158D MMSK Reg 0 thru 6 2 

1 
Ctrl Word Type 2 3 

4-135A Ctrl Word Type 3 - 4 

Ctrl Word Type 4 5 

~ 
Ctrl Reg Bit 2 6 
Ctrl Reg Bit 3 -7 

4-12 Ctrl Reg Bit 12 8 
Ctrl Reg Bit 13 -9 

.Ctrl Reg Bit 14 10 
Communication Mode --- 11 

C to A1C A+BlC 12 

Tr 
4-36!Pl 6B 0-7 ALU A Entry 8 

ue 

Co mpliment 

-
--./ 1 2 3 4 5 

~ " a <-

~ " a " 
<-

-; * 

---./ , 

~ 
<-

" 
~ 

-I " 
<-

AL011 

4-36 P1 80 0-7ALU B Entry _______ -t 

Carry Insert 

6 7 8 

<- * 

" * <-

" * a 
* 0 * 

0 a a 

* " 
* * * 

9 10 

" 

a 0 

a 0 

0 

" 

11 12 

" " 
* * 

13 

- Carry Insert 

Note: Also 
used to + 
or - addresses 
by 1. 

6 7 8 

Adder 

Note: This shows one position of the 
adder, all positions are the same 

B 
(Not) A A 

(Not) AND 

A 
(Not) B 

(Not) XOR 

A A Carry In A 
OR Bit 

B 
A 

(Not) Carry I n -~I-+-' 

(Not) A 
(Not) B 

B----I 
AND 

XOR 

A 

A A 
B 

OR 

(Not) Carry In -----;-1 

(Not) A 

(Not) B 

Logical 

Carry In ---------+ 
(Not) LOglcill----_--I 

A ----------~ 
B 

(7-0) AL091-161 

A 
OR (Not) Bit 

A 

A 

A 
OR (Not) Carry Bit 

A 

OR Carry Bit 

A 

4-36 P1 5C Decimal 

Decimal Corrector 
High 

On decimal functions 
without a carry 

t---- Bits 0-2 __ --tbit 0, add 101 to 

.. 80 Carry Bit 0 

bits 0, 1, and 2. On 
all other functions 
route bits straight 
through. 

AL 191·201 

BitO 

Bit 1 

-Bit2 

Bit 3 ---------------""' 

Decimal Corrector 
Low 

4-36 P1 5C Decimal On decimal functions- Bit 4 
without a carry bit 0, 
add 101 to bits 4, 5, 

t---- Bits 4·6 - and 6. On all other 0-- Bit 5 

functions route bits 

straight through. 
.. 8D Carry Bit 4 - _ Bit 6 

AL 171-181 

Bit 7 ----------------... 

.. 8A 

Carry Bit a -------1 

Corry Bit 1 4-37 6A 

Z-Bus Check 

Network 

Carry Bit 4 .. 8C -----L ____ --l 
AL211 

4-32 P1 3A (Not) First Cycle Storage Word 
4-13 5A (Not) Ctrl Word 5----__ -1 

4-12 (Not) Ctrl Reg Bit 0 

OR 

4-12 (Not) Ctrl Reg Bit 1 

A 

AL211 

9 

(Not) Z Bus Bit 0-3 
4-3720 

(Not) Z Bus Bit 4-7 
4·372D 

Z Bus P7 
4-31 7D 

ALU Check 

4-10 P3 8D 
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4-205B MMSK Equals K Rtn Word 

Restore DC Reg 
4-119DT8 

(Not) Share Cycle 
4-12 (Not) Ctrl Reg Bit 0 

4-135A (Not) Ctrl Word Type 0 

RD031 

The DC Reg is reset at P8 time of Word types 
1, 2,3, or a return word. 
During a return word DC Reg bits 3,6, and 7 
are restored to the condition that existed 
before the link function occurred. The adder 
overflow latch is not reset or set during a trap 
operation, Word Type 2, or a return word. 
Note: The DC Reg consists of 4 latches; DC Reg 
bit 0 is the AN Ding of DC Reg bits 6 and 7. 

Second Share Cycle 

4-11 9D T8 ------I 

4-35 P2 9E (Not Modifier bits 0-7) 

4-13 5A Ctrl Word Type 2 

4-135A (Not) Ctrl Word Type 2 -------1 A 

A 

A 

4 

Reset DC Reg - 2 

Set DC Reg 3 

Count Gone to Zero 

Z Equals Zero 
(to S-Reg) 4- 16 5A,5B 

4-36 P2 9B (Not) Z Bus Bits 0-3 
4-135A Ctrl Word Type 2 ----I 
4-36 P2 9C (Not) Z Bus Bits 4-7 

RD011 

RD011 

5 6 

4-36 P2 70 Carry Bit 0 --------1 

4-36 P2 70 Carry Bit 1 --------1 

------Set DC Reg---------------t 

4-1580 MMSK 0 thru 6 -------1 
4-13 5A Ctrl Word Type 2 

4-20 4B Return Word ---------1 

4-1 9C Mach ine Re_s_et_S_w _________ r:1I------' 
2 - Reset DC Reg 0 

4-35 P2 8E Modifier Carry Out 

OE 
4-36 P1 5C True 

4-135A (Not) Ctrl Word Type 2 

3 Set DC Reg ----------.... 0004 

4-36 P2 7D (Not) 0 Bit Carry -----f 

4-135A (Not) Ctrl Word Type 2-----1 
4-35 P2 6B (Not) A-Reg Bit 7 

A 

OR 

A 
1 Restore DC Reg -----------1_ ...... __ _ 
2 

7 

Note: The adder overflow latch is not reset or set 
during a trap, storage word, or return function. 

Adder OverfloW 

8 

DC Reg Bit 2------
FL 

RD021 

Adder Carry 

FL 
DC Reg Bit 3 (Adder Carry) 4-35 P1 7D 

9 

(DC Reg Bits 0,2,3,6.7) 
To Ext Bus In 4-407A 

Reset DC Reg ------------------1 OR 

4-1 9C Machine Reset Sw ··-----iL..JL __ .J (Not) DC Reg Bit 3 (Adder Carry) ------------------ 2 

3 Set DC Reg ----------.,....... 

4-135A (Not) Control Word Type 2----1 
4-36 P2 9B (Not) Z Bus Bits 0-3------i 

4-35 P2 6C B Reg Bit 0 --------1 
1 Restore DC Reg -----------i 

OR 

A 
L.-...... _ ... 

2 Reset DC Reg -------------------1 
OR 

RD021 

Hi Z Zero 

FL 

4-1 9C Machine Reset Sw -------;_...IL __ J 

3 Set DC Reg ---------~rA.,.-' 

4-35 P2 6C B Reg Bit 1---------1 
1 Restore DC Reg ----------1 A 

OR 

------
2 Reset DC Reg 

RD011 

Lo Z Zero 

FL 

OR 
4-1 9C Machine Reset Sw ------L_L __ ..J 

RD011 

Note: On Ctrl Word Type 2 (Storage Word), the Hi Z 
Zero latch is set if the modifier output is O. 
Set to ALU 0-3 (Z-Bus) otherwise. 

DC Reg Bit 6 HZ 0---..-------------------3 

To MO Parity Correction 4-31 50 
LS Assembler 4-31 7D 

A DC Reg Bit 0 Z Equal 0 ------4 

DC Reg Bit 7 LZ 0 ---.-------------------- 5 

To MO Parity Correction 4-31 50 
LS Assembler 4-31 7D 

Note: On Ctrl Word Type 2 (Storage Word), the La Z 
Zero Latch is Set if the A LU outpu t (Z Bus) 
is O. Set to ALU 4-7 (Z-Bus) otherwise. 
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4-46E (Not) Allow Sw DeCOde---=jH ~ 
4-12 (Not) Ctrl Reg Bit 4 _ A 

4-4 6E Allow Sw Decode OR 
4-3 8E (Not) Sw D Bit 0 ) A 

See Note '--S-L-OL7-1--1 

4-46E (Not) Allow Sw Decode 
4-12 Ctrl Reg Bit 4 ------~ 

4-4 6E Allow Sw Decode ------I 

4-3 8E Sw D Bit 0---------1 

A 

OR 
A 

See Note '--S-L-0'-7-1--i 

(Not) Ext Decode Bit 0-1 

4-91 2A 

Ext Decode Bit 0 --- 2 

{ AS Decode 4 or C ------------------ 3 

~32 P24E t ~ ~::~: E ~ ----------------- : 
4-149C CPU Mode------------------------- 7 
4-149C (Not) 2311 Disk Mode------------------ 8 

Note: As Decode 0 and 1 are 
shown on 4-35 Pl, when 

AN Ded with CPU mode, the 
ABCD switch gate is activated. 

4-104 6D Rdr Pch Status Reg 

4 

-
A -

t---
- A 

-
r---

A 
,-

r--- A .-
r---

,- A 

- r---
- A 

- r---
,- A 

-

Latch 

5 

CPU Ext Entry Bus In Gates 

Gate Dyn Reg Ext Decode 4 

- - - - - - - --
Gate S Reg Ext Decode 5 I- 10 

- - - - - - --
Gate MMSK Reg Ext Decode 6 1--11, 

- - - -- -- - - -
Gate Br Cond Ext Decode 7 I-- 12--.. 

- - - - - - - --

Gate Diag Reg Ext Decode C 1--13" 

- - - - - - ---

Gate Mch Chk Ext Decode E 1--14""""" 

- - - - - -- --

Gate Soft Stop Ext Decode F I-- 15""""" 

SAOOl 

~ 

4-202 7C Printer Int Request-----~ 

4-72 6D PR-KB Status Request ------1 

4- 2 9B Soft Stop 
Integrated 1-0 Request-------

20 " 

RM061 

V 21 -
V 22 - ~ (Not) S7 ""cch -16 OR 

Condition '",\ 23 -

V 24 -
V 25 -21 ___ V 26 - __ 

~20 

4-509A Chnl 0 Mask =G 
A Masked Chnl 0 Interrupt -----

4-167D S7 Chanl 0 Interrupt Latch 

6 

~10 

~16--
11 

~12 

~13 
~14 

15 

[3-J I/r- 21 

22 " j 

RlVi061 

4-91 9C Timer Update or Ext Int Mskd--------------

D 4-335 6C Chnl I nt Latch ------1 
4-4036C (Not) Burst Latch GS2 

~ 4·50 9A. Chnl 1 Mask 

4-4036F Channell 
interrupt Lt GA 121 

E 

V- 25 

A 
OR Chnl 1 I nterrupt Masked -- 23 

RM061 

4-2 9A I nsn Step Sw Lt ------- 24 

4-2 6C Set I C Latch 25 
ICC Interrupt Pending 26 

7 8 

4-37 9A (DC Reg Bit 0) 0 
4-25 8E Storage Wrap Violation 1 
4-37 9A (DC Reg Bit 2) 2 
4-37 9A (Not DC Reg Bit 3) 3 

4-92 6B Hold In 4 
4-3 3A Check Disable Sw 5 
4·37 9A (DC Reg Bit 6) 6 
4-37 9A (DC Reg Bit 7) t--- _7_ - A7 0 
4-16 9D (S Reg Bit 0-6) 

L t--- 6 

A 
(Not) S7 Branch Condition ~ _7_ 

A 
4-15 8C (MMSK Bit 0-7) 8 

t--- -- --

4-16 7D (S Reg Bit 7) S7 Chnl 0 Interrupt 
A 

t--- 0 . ...- A 1 
4-14 5C-E (Mode Bits 0 for BA, 1,2) 3 3 t---, ....... 

A 
4-6 6C Load Latch t--- 4 

'-- A 5 
4-32 P3 7 A (LS Zone Bits 0, 1,2) ~ ~-

A 
4-13 9D (Diag Reg Bits 0-7) ~ - --

4-10P29C File Ctrl Check Latch 0 

4-90 P2 9D STP Parity Error 1 
4-10 P1 7E Storage Address Check Latch 2 
4-10 P1 7E Ctrl Word Parity Latch 3 
4-10 P1 70 Storage Data Parity Latch 4 

4-10 P3 90 ALU Error Latch 5 

4-10 P3 9B A Reg Parity Latch -.- 6 

4-10 P3 9C B Reg Parity Latch t--
7 - -

4-2 9B (Not) Soft Stop Latch 0 
Integrated 1-0 Request 1 
(Not) Masked Chnl 0 Interrupt 2 
4-91 9C (Not) Ext Interrupt Masked 3 

Set IC Latch 4 
4-2 8A I nsn Step Latch 5 
(Not) Chnl 1 Interrupt Masked 6 
(Not) ICC Interrupt Pending 7 

• 9 

CPU Bus In 

Gate DYN Reg Ext Decode 
4 is AN Ded with each input 

activating the respective bit 

on the bus. 

DYN - - - - -- --

S - -- - -- - - -
MMSK Bits 8 and 9 are 
not routed. JYlMSK_ - -

BA ------ ---
DR - - -- - - -

Gate Mch Chk Ext Decode E 

is ANOed with each input 
activating the respective bit 
on the bus 

- - - __ -'Y1C ___ 

Gate Soft Stop Ext Decode F 

is AN Ded with each input 

activating the respective bit on 

the bus. 

SX011--SX014 
(0-7) 

BB 

- CPU 
Busln 

Bits 

0-7 
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:3 
f" 
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x 
r-+ 
co 
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:::J 
Q.l 
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Q.l 
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;:;: 
-< 
(") 
"lJ 
C 
~ 
o 
CL 
co 
Q.l 
:::J 
CL 

(") 
o 
:3 
:3 
o 
:::J 

o 
(") 
"lJ 
C 
CD 
C 
CJ) 

Y 

A 

B 

c 

o 

E 

2 

4-46E (Not) Allow 

4-12 Ctrl Reg Bit 4 
4-4 6E Allow Sw 0 

4-3 BE Sw 0 Bit 0 

Sw Decode 

ecode 

3 

A 
t- OR 

A 

SL071 

4 

4-14 9C CPU Mode-O-

I- Ext Decode Bit 0 ------

l AS Decode 0 or 8 - 2 

4-32 P2 4E AS Decode 1 or 9 - 3 
AS Decode 2 or A-4 

4-12 (Not) Ctrl Reg Bit 4 _______ A A OR (Not) Ext Decode Bit 0 ---- 5 

4-4 6E (Not) Allow Sw Decode G1 ~ 
4-4 6E Allow Sw Decode _ 
4-38E (Not) Sw 0 Bit 0------

SL071 

4-149C (Not) 2311 Mode -- 6 

(Not) 2560 Mode --------------

0 
1 A 

2 
0 

1 

3 
0 

4 
4 

7 
5 
3 
5 A 
6 

5 6 7 8 9 

CPU Ext Bus I n Gates 
Ext Feat Bus In 

A 0 
Gate Dir-Ctrl Ext Decode B 10 A (Not) Dir Ctrl Bit 0-7 - .,....§. Z JI ------- -

Note: The external and 

Gate Ext I nt Decode 9 11 

o (Not) Timer Ext I nt Bit 0 - A 
0 timer interrupt latches r-D (Not) Console Int Latch-- A 

are reset on, therefore Ext Feat Bus I n Bits 0-7 .. 60 -- to recognize an interrupt 
- t--

the latch must be off. A 
Gate Timer Count Decode 4 12 60 (Not Ext Int Bits 2-7)-~ XINT ------ ----

A Bits 0-3 are forced to 1 's 

Gate STPD Ext Decode 2 13 7B (Not Timer Reg 4-7) 4 TIM 

(0-7) Sx071-072 

Gate STP1 Ext Decode 3 
14 

CPU Ext Bus In 
(2,3) DP041 
(B,9,A) DP061 A 0 

(STPO Bits 0-3) r 4 
L t-- 3 

A 4 CPU Ext Bus In Bit 0-7 ._60 
(Q Reg Bits 4-7) 4 7 STPO 

t-- ----------
A 0 

4-90 P2 9E (STPl Bits 0-7) 8 
7 

STP1 

(0-7) SXDB1-DB4 

1403 Ext (0-7) OR 10 Ext Bus In (0-7) 
4-45 
4-44 
4-43 

Channel Ext (0-7)==8-

2540 Ext (0-7) -- 4-40 CPU Bus In (0-7) 

SX032-041 4-46 P2 2311 Ext Bus In (0-7) -----I 
I-------r--Ext Bus In P-7 4-35 Pl 7A 

4-42 PR-KB CPU Bus In (0-7) 8-
4-47 Comm Ext Bus In (0-7) _______ OR 10 CPU Bus In (0-7) 
.. 9C CPU Ext Bus In (0-7) ~ 

.. 9A Ext Feat Bus In---------

4-733B KB Bit C 
4-42 Gate TI Ext Decode A 

4-4056A Chnl Bus In Bit P 
4-45 Gate 6-B In Ext Decode F 

4-90 P2 6C STP1 Bit P 
.. 6B Gate STP1 External 

Decode 3 

SAlOl 

A 

OR Ext Bus In 
Bit P 

A 

SX031 
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Cl... 
CO B 

0 
c.n 
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""tJ 
C 
OJ 
C 
til 

::J 

c 

o 

E 

2 

4-46E (Not) Allow Sw Decode 

4-12 Ctrl Reg Bit 4 -------t 

4-4 6E Allow Sw Decode 

3 

OR 
A. 

4-3 8E Sw 0 Bit 0 -----'-_'---1 
SL071 

4 

4-14 9C PR-KB Mode -- 0 

Ext Decode Bit 0 ------

4-32 P2 4E 
,,

{,/ AS Decode 2 or A -- 2 
, AS Decode 3 or B -- 3 

AS Decode 5 or 0 -- 4 

I AS Decode 6 or E -- 5 
AS Decode 7 or F -- 6 

o 

1 

3 
a 
1 
4 
o 

5 
a 
1 
6 

5 6 

1052 Ext Bus In Gate 

A Gate TI Ext Decode A ~ 

~ ---- - - - - --
A Gate TR Reg Ext Decode B f--

r--- - -- - -- - - --
A Gate TO Ext Decode 0 1---

t-- --- -- - - - - -
A Gate TT Ext Decode E 

f--

I"- - -- ------ - -
A Gate TU Ext Decode F 

I--

DP051, DP071 

7 

10 
4-7 3 5A Upper Case Store Latch 

1 
/ KB Bit B 

.~ 
KB Bit A 

KB Bit 8 
35A KB Bit 4 

t KB Bit 2 

KB Bit 1 

4-7 

11 
Tilt Bit 1 
Tilt Bit 2 

Rotate Bit 5 

Rotate Bit 2A 
49E Rotate Bit 2 

) Rotate Bit 1 
Upper Case Char 

4-7 

Function Cycle 

13 

!' Attn Req Key 

\ 
Not Ready to Ready 

I ntervention Required 

Alter Display 
72 8B PR-KB Parity Chk 4-

Alternate Coding Key 

PR-KB Reg 

Log Out Latch 

14 
Read Latch 

Write Latch 

Microforce-I nt Stkd 

Alt-Disp Active 
719A Cycle I ntlk Latch , Data Ready Latch 

4-

Initial Prtr L 

Printer Busy 

12 

1 
Rd Wr Share Reg 

4-758A 
New Line L 

Key Sw CE Mode 

{ 
Sh ift Cycle Lat 

4-75 SA LC Decode 

UC Decode 

8 9 

CPU Ext Bus In 1052 

a 
Gate TI Ext Decode 

1 
A is ANDed wit:, 

2 
each input activating 

3 
the respective bit on 

4 
the bus. 

5 

6 
7 

_____________ IJ __ 

0 Gate TR Reg Ext 
1 Decode B is ANDed 
2 with each input 
3 activating the 
4 respective bit on the 
5 bus. 
6 

7 TR 
-- --------------

0 Gate TT Ext Decode 
1 E is AN Ded with 
2 each input activating 
3 the respective bit on --- (PR-KB CPU Bus 

In Bits 0-7) 4-41 6D 
4 the bus. 
5 

6 

7 TT 
-- --------------

a Gate TU Ext Decode 
1 F is AN Oed with 
2 each input activating 
3 the respective bit 
4 on the bus. 
5 

6 
7 TU 

0 Gate TD Ext Decode 
1 Dis ANDed with each 
2 input activating the 
3 respective bit on the 
4 

bus. 
5 
6 
7 TD 

(0-7) SXOS1-084 
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2 3 4 5 6 7 

2540 Ext 8us In Gates 

4-46E {Not} AliowSw Decode - 0- 1\..10--------------------1 
A / A --10,,1 "'-

4-12 Ctrl Reg 8it 4 f-- OR ~ Ext Decode 8it 0-------- 0 -/ --1 -- 1/ 
A r /- 2 -L-- ~t_e RP~ Ext Deco~e ~ __ 4-4 6E Allow Sw Decode -----I V roo--

Tens AR A -------------1 
Tens AR 8 -------------1 
Tens AR C -------------1 
TensAR D------------------~ 

4-1490 2540 Mode 

AS Decode 0 or 8 

1.--0 -4-3 8E Sw 0 Bit 0 V
1 

_ A Gate RPD2 Ext Decode 9 
SL071 r- 11 , 4-1095C 

( .r--3- Tens AR E --------------1 
:/ I-- - - - - - - -- - - 4-1099C Punch Address Check--------------I 

-./V- 0
- A 4-1079D Punch Over Run Lat _____________ -1 

1 / ~1- Gate RP2 Ext Decode A 1--12, 4-1054C Punch Sync Check Lat __________ -1 
----2-/~4- ________ _ 

o 
1 
2 
3 
4 

5 
6 

8 

2540 Ext 8it 
Note 1 

7 RPD1 

~ AS Decode 1 or 9 
3 ~/i .--0- - I--- - -

AS Decode 2 or A 
4-32 P2 4E 

i 
AS Decode 3 or 8 
AS Decode 5 or 0 
AS Decode 6 or E 
AS Decode 7 or F 

------ 4 Jf!' ..;--1- A Gate RP1 Ext Decode B 

5 /f!' r_5-
----~=/i r_

O
--~ - -- - - - - -

________ 8 ~ /-- 1 -- A Gate 2540 RS Ext Decode 0 

~6--_-- _____ _ 

~-~ -- A Gate 2540 RPS Ext Decode E 

V- 7-1-- _ __ -- __ _ 

-13" i'-- 11----------------1 

-14" 

f--15 " 

{ 
~~:~:~: ~ 

4-10958 Units AR C------------I 
Units AR 0 ------------1 
Units AR E ------------1 

4-1099A Reader Address Check --------4 
4-] 03 9E Rdr Over Run Lat ------------1 
4-1025A Rdr Sync Check Lat -----------------1 

o 
1 
2 
3 
4 
5 
6 

Note 1 

7 RPD2 

---

V- 0 --v= 1 -- A Gate 2540 PS Ext Decode F ~16, ~------

vr-8--L-~ ______________ ~ 

Note 1: The indicated gate line is ANDed with 
each input activating the respective bit, 

as indicated, on the bus 

DP061-071 

~12------------------------~ 

\ 
4-1107E 

I 

(Not) Call Rd2-Pch Chk Data In --------I 
(Not) Col 2 Rd2-Pch Chk Data In --------t 

{Notl Col 3 Rd2-Pch Chk Data In -------I 
(Not) Col 4 Rd2-Pch Chk Data In -------4 

(Not} Col 5 Rd2-Pch Chk Data In --------I 

(Nod Col 6 Rd2-Pch Chk Data In ------t 

(Notl Col 7 Rd2-Pch Chk Data In --------t 

(Notl Col8 Rd2-Pch Chk Data In --------t 

I-~·---13------------------------------__i 
( {Not} Call RP1-PFR Data In -------1 

{Not} Col 2 RP1-PFR Data In -----------1 
{Notl Col 3 RP1-PFR Data In ---------1 

{Not} Col 4 RP1-PFR Data In ---------1 
-------------------------------------------........ ~-__j 4-11078 } {Notl Col5 RP1-PFR Data In 

-- " (Not) Col 6 RP1-PFR Data In -------1 
(Not) Col 7 RP1-PFR Data In -------1 

o 
1 
2 
3 
4 

5 
6 
7 

o 
1 
2 

3 
4 
5 
6 

Note 1 

RP2 

Note 1 

2540 Ext Bit 
7 RP1 (Not) Col 8 RP1-PFR Data In -------1 

1------

15-------------------------1 

4-101 6C (Notl Rdr Pch Off Linc------I 
4-102 8E 2540 Rdr Trap Refluest -----I 
4-104 6A (Not) 1400 Time Out ------1 

a 
1 

2 
3 
4 

5 
6 

Note 1 

RPS 

---14---------------------------1 

4-112 9D (Not) Gate Rd Complete 2540 -------I 
4-1048D (Not) Reader Intervention ---------1 
4-1129D Unit Exception Gate Reader --------I 
4-102 7 B Reader Check ------------------1 

4-1028e Reader Validity Check -----__ -1 

4-1048E Rdr Device End ------------1 
4-1045D Reader Status Request -----------1 
4-1129C (Not) 1400 Unit Exception Gate-----t 

Note 1 
o (cards in reader; bit 0=0) 
1 (reader ready) 
2 (last card) 
3 
4 
5 
6 
7 RS 

9 

_.".2540 Ext Bits 0-7 

4-112 9D Pch Brush C L ----------1 
4-111 88 Punch Decode -----------; 

4-10368 Reader Select Lat --------1 
4-108 7B Punch Select Lat -------\ 

~ 
7 - - -- ---- ~~----------------~ 

16------------------------~ 

4-10758 (Not) Pch Intervention ------I 
4-112 9A (Notl 4 Bit Mod Pull On -----I 
4-11298 PFR Unit Exception Gate ----; 

4-10558 Punch Equipment Check -----I 
4-10560 Pch PFR Validity ______ ~ 

4-107 9C Pch Device End --------1 
4-107 7C Punch Status Request ------l 

o 
1 
2 
3 
4 
5 
6 
7 

Note 1 SX041-044 

Bit 7 forced off (0) 

PS 

SX041 44 
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Sw Decode 4-46E (Not) Allow 
4-12 Ctrl Reg Bit 4 

4-46E Allow Sw 0 

4-38E SwDBitD 

ecode 

3 4 

A 

f--- OR 40- Ext Decode Bit 0------../ 

A 

SL071 
4-1490 1403 Mode-1 

4-32 P2 4E 
{

AS Decode 2 or A - 2 

AS Decode 3 or B -- 3 
AS Decode 6 or E -- 4 

AS Decode 7 or F-- 5 

4 

o 
1 

5 

A 

A 

5 

1403 Ext Bus in Gates 

Gate P L BA R Ext Decode A 

Gate PLB Ext Decode B 

Gate 1403 P RS Ext Decode E 

Gate 1403 Diag. Ext Decode F 

Note 1: 

DP051 

The indicated gated is ANDed 
with each input, as indicated, 
activati ng the respective bit. 

6 

10 

11 

12 

7 

10------------~ 

B 

4-2084C 

, PLBAR 

PLBAR 
PLBAR 
PLBAR 
PLBAR 
PLBAR 
PLBAR 

" PLBAR 

128 
64 

32 
16 

8 
4 
2 
1 

o 
1 

2 
3 
4 
5 
6 
7 

/ PLB 128 0 
PLB 64 1 
PLB 32 2 

PLB 16 3 
PLB 8 4 
PLB 4 -----I 5 

PLB 2 6 
\ PLB 1 7 

8 

1403 Ext Bits 

See Note 1 

PRT 

See Note 1 

PRI 

12---------------t- - -S~No;_l - -

4-201 7D Device End -------1 0 
4-2017B Print Ready -------1 1 
4-21290 Channel 9 ______ --i 2 

4-2129E Channel 12 -----~ 3 
4-2019B Initial Ready ------1 4 
4-211 70 Hammer Check------I 5 
4-2118E Parity Check ------1 6 
4-2026B Print Request ------1 __ ~7 __ -- - PRS 

13 --------------1 

4-2029C 

1403 Diag Bit 0 -----I 
1403 Diag Bit 1 -----I 
1403 Diag Bit 2 -----I 
1403 Diag Bit 3 -----I 
1403 Diag Bit 4 -----I 
1403 Diag Bit 5 -----I 
1403 D iag Bit 6 -----I 

Note 1 

See 4-202 for bit 
usage. The use of 
the bit depends on 
Diag Decode latches. 

,,1403 Diag Bit 7 ----.... 
~--~------------------~ 

o 
1 
2 
3 
4 
5 
6 
7 

SX032-035 

9 

_1403 Ext Bits 0-7 4-41 6D 
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4-46 6E (Not) Allow Sw Decode 

4-12 Ctrl Reg Bit 4-----; 

4-46 6E Allow Sw Decode -----. 

A 
OR Ext Decode Bit 0- 0 

4-38E Sw 0 Bit 0------""1 A --_ .... 
4-1490 Channel Mode ---1 

(AS Decode 4 or C -- 2 
)AS Decode 5 or 0--3 

4-32 P2 4E) AS Decode 6 or E --4 

~AS Decode 7 or F -- 5 

4 5 

Chnl Ext Bus I n Gates 

A Gate GS Ext Decode C 

Gate GT Ext Decode 0 

Gate GO Ext Decode E 

A Gate GB/ln Ext Decode F 

4-403 6F Channel 1 I nterrupt Latch ------8-
______ OR (Chnll Interrupt) --- 14 

4-3354B File Channel Interrupt Latch 

6 

v 

36A Data Chain Req Latch GSO 

360 Buffered Device Latch GS1 
36C Burst Latch GS2 

36C Chnl Parity Check Latch GS3 
1 6E Initial Selection Latch GS4 

A. 

36G Suppress Out Ctrl Latch GS7 
1 

96A Address In GTO 
96B Not Select In GT1 

096C Service In No Tag Out GT2 

0960 Status I n No Tag Out GT3 

4-40 
4-4 

4-4 
4-4 

4-4 
4-4 

096E Operational In GT4 

096F 

096G 
096H 
12 

015G 
016A 4-4 

4-4 
4-4 

015C 

015C 

4-4 015E 

4-4 136A 

13 

4-405 

Not Request In 
Channel Is Selector GT6 
Channel Diagnostic Latch 

Operational Out GDO 

Service Out GD1 
Address Out GD2 

Command Out GD3 

Select Out GD5 

Suppress Out GD7 

Chnl Bus In Bits 07 

7 8 9 

Chan Ext Bus In 

Gate GS Ext Decode C is 
0 ANDed with each input 
1 activating the respective 
2 bit on the bus. 
3 
4 

5 Bit 7 is off (0). 
6 

r-
L _______ __ Gs.... 

Gate GT Ext Decode D 
0 is ANDED with each in-
1 put activating the respec-
2 tive bit on the bus. 
3 

~ 4 Channel Ext Bus I n Bit 0 - 7 4-41 60 

5 
Bits 6 and 7 are off (0). 

6 
7 GT 

t-- -- --- -- -- -
Gate GO Ext Decode E 

0 
is ANDed with each in-

1 
put act ivat ing the respec-

2 
tive bit on the bus. 

3 
4 

5 Bits 4 and 6 are off (0), 
6 

I-
I- ___ -- -- _G,IL 
0 

AS 
7 GBlln 
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SwDecode-

4 
4·466E (Not) Allow 
4-12 Ctrl Reg Bit 
4-4 6A Allow Sw De code 

4-3 8E Sw D Bit 0 

3 

A 
~ OR Ext Decode Bit 0 ---

A 

4-12 (Not) Ctrl Reg Bit 4 _ A OR"'-___ Not Ext Decode Bit 0-- 2 
4-4 6E (Not) AllowSw DeCO~de I 
4-4 6E Allow Sw Decode A 
4-3 8E (Not) Sw D Bit 0 

4-32 P2 4E 

AS Decode 0 or 8 --- 3 
AS Decode 1 or 9 --- 4 

AS Decode 2 or A --- 5 
AS Decode 3 or B --- 6 
AS Decode 4 or C --- 7 
AS Decode 5 or 0 --- 8 
AS Decode 6 or E --- 9 
AS Decode 7 or F --10 

4 

4-14 9D 2311 Disk Mode --------- 11-----../ 

3 
11 
1 
4 
11--
1 

6 
11 

1 

8 
11 

11 
2 
4 
11 
2 
5 
11 

2 
6 
11 
2 
7 
11 
2 
8 
11 

2 
9 
11 
2 
10 
11 

5 • 
File Ext Bus In Gate 

A Gate File Ext Decode 0 

-- -- --
A Gate File Ext Decode 1 

-- --
A Gate File Ext Decode 3 

-- --
A Gate File Ext Decode 5 

A Gate File Ext Decode 8 

A Gate File Ext Decode 9 

-- --
A Gate File Ext Decode A 

- --
A Gate File Ext Decode B 

-- --
A Gate File Ext Decode C 

-- -- --
A Gate File Ext Decode 0 

-- -- --
A Gate File Ext Decode E 

-- -- --
A Gate File Ext Decode F 

DP031 

6 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

7 

20 

Set Difference Tag Leh 
Set Cylinder Tag 
Set Head Tag Lch 

4-3359C 
4-10 P2 4 
4-90 P2 9 

Control Tag Leh 
File Control Request 
B File Ctrl Check Latch 
C File STP Violation 

4C File Wrap Lat 
21 

22 

4-351 7E 
4-351 9E 
4-30750 
4-3359B 
4-3276E 

4-33550 

24 

~ 
4-313 6E ~ 

Cyl Addr Reg 128 
Cyl Addr Reg 64 
Cyl Addr Reg 32 
Cyl Addr Reg 16 
Cyl Addr Reg 8 
Cyl Addr Reg 4 
Cyl Addr Reg 2 
Cyl Addr Reg 1 

File Bus Out Bits 0 - 7 

Head Camp 
Select Gtd Attention 

Any Gated Attention 
Erase Gate Hold 
Unusual Condition 
SM Not Short Search 
Control Unit End 
Control Unit Busy 

Counter 32K 
Counter 16K 
Counter 8K 
Counter 4K 
Counter 2048 
Counter 1024 
Counter 512 
Counter 256 

A8 

8 

2311 Ext Bits 

0 
1 
2 

3 
4 
5 
6 
7 

0 
1 

2 
3 
4 
5 
6 
7 
a 
7 

a 
1 
2 
3 
4 
5 
6 
7 

0 
1 
2 
3 
4 

5 
6 
7 

Note 1 

TGRI 
Note 1 

FBI 

FOB 

Note 1 

DASI 
Note 1 

CHI 

SX021 - 024 
SX025 - 028 

'----- File Ext Bus In Gates 4-46 P2 2A 

Note1: The indicated gate I ine is AN Oed 

with each input activating the 
respective bit, as indicated, 
on the bus. 

9 

2311 Ext Bits 0-7, 4-46 P2 80 
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4-46 P1 6E File Ext Bus In Gates-""I""---------________________________________ , 

25-Gate File Ext D ecode 9 

4-3136C 

Counter 

Counter 

Counter 

Counter 

Counter 

Counter 

Counter 

Counter 

128 

64 

32 

16 

8 

4 

2 
1 

ecode A 

I n Count 

26- Gate File Ext D 

4-331 90 Data Check 

4-331 9B Track Overr 

4-331 50 No Record 

un 

Found 

4-331 9C Data Check 

4-331 9E Overrun Tr 

4-339 9B Track Condi 

27-Gate File Ext 0 

4-32590 

Read Bu 

Read Bu 

Read 8u 

Read Bu 

Read Bu 

Read Bu 

Read Bu 

Read Bu 

tion Check-

ecode B 

ffer 128 

ffer 64 

ffer 32 
ffer 16 

ffer 8 
ffer 4 
ffer 2 
ffer 1 

28-Gate File Ext D ecode C 

ttention File 0-

ttention File 1 -

ttention File 2-

ttention File 3-
(

Gated A 

Gated A 
4-351 40 Gated A 

Gated A 

ecord Not SLI -4-351 9A Wrong Length R 

4-339 5A Missing A 

4-335 7 A Trap Gat 

4-351 9B Selected 

ddress Marker----

e 

Index Hold_ 

Note 1: The indicated gate line is ANoed with each 

input activating the respective bit, as 

indicated, on the bus. 

f-----

f-----

I---

2311 Ext Bits 

Note 1 "'-0 
1 

2 

3 

4 

5 

6 
7 CLT 

- - -- ------
Note 1 f'.-

0 Bits 3 and 7 are off (0) 

1 

2 

3 

4 

5 

6 

7 TC 
-- ---- ---

Note 1 

0 

1 

2 

3 
4 

5 

6 

7 SOl -- ---- ----
Note 1 

0 
1 

2 

3 

4 

5 

6 

7 FGA 

SX021-028 

6 

29-Gate File Ext Decode 0 

4-321 4A Cha in Data Latch 

4-3214B Com mand Chain Latch 
4-3215A Cmd or Data Chn No Unus Cond-
4-327 6E Stat us Modifier 
4-335 5C Prog ram Controlled Interrupt -
4-335 58 I nte rrupt Latch 
4-3356C Chn I I nterrupt Latch 

4-321 4C SLI 

30- Gate File Ex 

Ext 

Ext 

Ext 

t Decode E 

Assembler Bit a File 

Assembler Bit 1 File 

Assembler Bit 2 File 

4-3359E 
Ext 

Ext 

Ext 

Ext 

Ext 

Assembler Bit 3 File 

Assembler Bit 4 File 

Assembler Bit 5 File 

Assembler Bit 6 File 

Assembler Bit 7 File 

t Decode F 31-Gate File Ex 

5A S 

5A 

5B S 

earch Hi Op 

Multi Track Op 

earch Hi or Equal Op 

4-339 5B C aunt Op 

Key Op 5C 

5C D 
50 

5E W 

ata Op 

Read Op 

rite Trg 

2311 Ext Bits 0-7 

7 8 • 9 

2311 Ext Bits 

Note 1 
0 

1 

2 

3 

4 

5 
6 

7 FFI 
r--- --------

Note 1 

0 

1 

2 

3 

4 

5 
6 

7 OS 
I--- --------

Note 1 

0 
1 

2 

3 

4 

5 

6 
7 FOP 

SX021-028 

~ -- OR I-- 2311 Ext Bus In(O-7) 4-41 7D 
4-46 P1 9C 2311 Ext Bits--___ ~ 

'-



~ 0 
,i:. 0;" 
-...J cc .., • 2 3 4 

Q) - 3 ..... 
0 +::--- ~ (j) 
co ~ 

m 
>< 

4-46E (Not) Allow Sw Decode 
A 

4-12 Ctrl Reg Bit 4 OR 
Ext Decode Bit 0 0 0 

4-4 6E (Not) Allow Sw Decode 
A 1 

4-3 8E Sw D Bit a 2 
A 

SL071 0 
.-+ 
CD 1 
..... 
:J 3 
Q) 

4-149D Communication Mode 0 
-n 
tll 
("'l 

;:+" 
-< 
0 
0 
3 
3 
c 
:J 
(5" 
tll 
.-+ 

0" 

{ 
AS Decode 2 or A 2 
AS Decode 3 or B 3 4 

• 4-32 P2 4E 
AS Decode 4 or C 4 0 
AS Decode 5 or D 5 1 

AS Decode 6 or E 6 5 
AS Decode 7 or F 7 0 

1-----1 

6 

B C~ - ---------------
Communication Ext Facility Bit Titles 

A Gate GST ATE xt Decode F ~15 

Ext Decode 
7 

Bit 
:J 

~ 1010 (A) a Sync Data I n Bit 0 (A) DP041 
0 
Q.. 
CD 

DAIN= 1 Sync Data In Bit 1 (B) DP071 
Data In 2 Sync Data In Bit 2 (C-F)DP021 

0 3 Sync Data In Bit 3 
0 
3 
3 

4 Sync Data In Bit 4 

5 Sync Data In Bit 5 

6 Sync Data In Bit 6 
m 
x 
.-+ 

OJ 
C 

7 Sync Data In Bit 7 I Ext Decode Bit 
Sync Mode I Start/Stop Mode 

(Jl 

:J 

1101 (D) 

I LASTAT= a Clr to Send Off Clear to Send Off 
c 

Line 1 Data Set Rdy On I Data Set Rdy On 
Adapter 2 1 Second Time Out Trap IBM 1/11 or TTY1/11 
Status 3 3 Second Time Out Trap I TCl IBMITTY 

1011 (S) a Comm Line Address In Bit 0 4 Char Phase Transmit Mode 

LAIN= 1 Comm Line Address In Bit 1 5 Sync Char Serv Trap I Transmit Line Trigger (mrk/sp) 

Line 2 Comm Line Address In Bit 2 6 Overflow Line Quiet; Rcv Line (mark/space) 

Address 3 Comrn Line Address I n Bit 3 7 Sync Chain Serv I Telegraph I n Adapter 

In 4 Comm Line Address In Bit 4 
5 

) Fmoed Off (O( I 6 
7 I 

o I 
1100 (C) 

Sync Mode I Start/Stop Mode 
Ext Decode Bit 

I 1110 (E) 0 Power Indicator On(PWI) 
LACON= I 1 Abandon Call and Retry (ACR) 
Line 0 LA Enabled I Line Adrs Enabled 01 LlN= 2 Present Next Digit (PND) 

1111 (F) 0 Sync Service Trap 

Adapter 1 I nt/Ext Clock Dialln 3 Digit Present (DPR) 
1 General Chain Service Trap 

Conditions 2 Even/Odd Parity I Even/Odd Parity 4 Call Reqst (CRQ); or Dial NBR8(Diag) 
GSTAT= 2 Data Set Ready Trap 

3 Leased/Switched Lea~ed/Switched Network 5 Dial NBR4(Diag) 
General 3 Dial Service Trap 

4 I nterface A B I Bit Overflow 6 Dial NBR2 (Diag) 
Status 4 Start/Stop Char Serv Trap 

5 Rcv Bit Buffer 7 Valid Address; Dial NBR1(Diag) 
5 Time-Out Update Trap 

6 I 6 

7 
7 Time-Out Remember 

I 
E I 
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D 

I\J 
0 
I\J 
U1 

" m 
~ 
0 
~ E 

0 --.... 
(j) 

~ 

.a::. 
U, 
0 

2 

4-12 6B Prog Mem Word Cycle 
4-129A (Not) Ctrl Reg Bit 2 

4-12 9C Ctrl Reg Bit 12 ------; 
4-12 9C Ctr! Reg Bit 13 ----i 

3 

A Prog Mem Word Move To Ext 

4- 11 P 1 T2 

4 5 6 7 

A 4-924E 

4-156B KH Decode 7 
RM061 4-12 9A (Not) Ctrl Reg Bit 2 

4-13 5A Ctrl Word Type 3 

OR 1------4.--- Gate CPU to Ext Pulse -----------, 
A 

4-11 P 1 90 T2 -----t_..L--.J 
RM061 

( Z Bus Bit 0 -- 0 

) Z Bus Bit 1 -- 1 
3-5 9B ) Z Bus Bit 2 -- 2 

~ Z Bus Bit 7 - 3 

4-13 4B AS Field Decode 
4-11 9C Mach Reset Sw 

ORl------~--------------------------------X 

RM061 

4-1340 Ext AS Field Decode F 
4-1490 CPU Mode --__ -; 

A 
OR~---------------------_, 

4-11 9C Mach Reset-------; 

RM081 

1 
Ext Bus Out Bit 5 -- 8 

4-3190 
Ext Bus Out Bit 6·---9 

"--- X --_ 

B 9 

System Mask Reg 

o - PH f---- C hnl 0 Mask 4-40 2C 

PH I-- Chnl 1 Mask 4-40 20 

2 - PH - Chnl 2 Mask 

3 - PH 
~ External Mask 4-91 8C 

RM061 

Mach Chk Mask 

8- PH 1------ Mach Chk Mask Latch 4-10 5A 

RM081 

Wait State 

RM081 

A 1----- Wait State Not S2 
4-16 7B S2 Z Non Zero Log Dec Bin 

RM081 
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r-+ 
CD 
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--r. 
QJ 
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CD 

"U 
::JJ 
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7\ 
OJ B 
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2 3 

4-31 9D L S Data Bus In P, 0-7 

4-13 (A S Field Decode 0 through Fl 

4-12 C trl Reg Bits 8 - 11 

4-12 C trl Reg Bits3, 12-14 

4-36 P2 6D Carry Bit 1 

r---
4-134A C trl Word Type a 
4-12 (N at) Ctrl Reg Bit 2 A 

4-119D T 6 
i.-

RMOO1 

4-134A C trl Word Type 0 
r--

4-12 C trl Reg Bit 2 A 
4-119D T c:: 

I.....-

RM031 

4-134A C trl Word Type 3 
r--

4-12 C trl Reg Bit 2 
A 

4-12 C trl Reg Bit 1 .... 

4-11 9E T 8 
i.-

RS031 

4-13 4A Ctrl Word Type 3 ----r,-. 
4-156B KH Decode 7 ------l 
4-12 (NotlCtrl RegBit2 A 

4-11 9D T8 -----------j 
4-125B Prog Mem Word Cycle_I--

4-12 triRegBit12 

OR J----

{ C
(CNotl Ctrl Reg Bit 2 _ A 

trl Reg Bit 13 -----L..l_.l 
RM061 

4 5 6 7 8 .. 9 

External Out Interface 

... ___ Ext Bus Out P, 0-7 

- ----- ----
r---- (Ext AS Field Decode o· F) 

1--- -----

r---- (K Low Bits 0 - 3) 4-71 

1----------
t---- (K High Bits 0 - 3) 4-71 

~----------
t---- Carr y Bit 1 

1---------

I-----Word Type 0 Reset Pul se r--

A ~ T A Reg Reset 4·71 3A, B, C, D, E 

r---"I.....-

----------

1----- Word Type 0 Set Pulse r--

A ~ TA Reg Set 4-71 3A, B, C, D, E 

~""'---

--------

1----- Sample AC into S3 

~-------

t---- Gate CPU to Ext Pulse 
r--

A t--- TE Gate 4-71 6C; 4-73 5D 

J--"",,,-

SL091, SX091 - 093 

.. 4A AS Decode 7 or F r--
4-149D PR-KB Mode A Gate TU Ext Decode F 

Ext Decode Bit 0 
L..-
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::J 
n 
::J" 

(") 
o 
::J 
c... 
r-+ 

o 
::J 
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m 
x 
r-+ 
CD 
"""I 
::J 
0,) 
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KH 
0 

1 

2 

3 

KL 

a 

1 

2 

3 

2 

TA External Field 
AS Decode=F 

l%' Read Latch 
Rst 

Write Latch 

~ Rst 

Microforce Latch % Rst 

Alter-Display X Active Latch Rst 

Spare 

TA Oiag SS Set Set 
1--- --- --

TA Attach Rst Rst 

Initialize Prtr Set 
1-------t--.-

Share Reset Rst 

Spare Set 
~------ 1----

Attention Rst Rst 

3 4 5 6 7 8 

Kybd Read Read L 4-75 6C, 4-73 40, 4-73 50, 
4-7088TARegSet------~~_,._----1_--~-----------------------------------------------------------------------------ReadL----------~ 
4-704A K High 0 --e-----t FL 

4-7088 TA Reg Reset __ --,._ .... 
4-75 4E Attach Rst _____ """1 

Prtr Write 

4-7088 TA Reg Set ------1-:--.r---, 
4-704A K High 1 ---11._------1 

4-7088 TA Reg Reset 
4-75 4E Attach Rst-----""'1 

Microforce 

(Not) Read Latch 4-72 3E; 4-7380 
Write L .. 6C, 4-74 40,4-7568 

..60 
~4----------------------------------~-----------------------------------Write L-------------------------t 

(Not) Write Latch 
4-72 3E 

(Not) Run Mode 4-72 3D, 58 

r-------------------- M icroforce I nt Stkd --------------------------------------------------------"""1 
~--------------------- Alt - 0 isp Active 

Cycle Intlk 

· . 80 (N ot) Pri nter Busy ---------------------------t A FL 
t----H~---Cycle Intlk L 

_____ .. 6C, 60 

4-70 88 TAR eg Set --------1-:-.... r---l-... ----------------.J · . 8E (N at) R D-WR Share -----------------------""-_ .. 4-72 5C 
4-7568,8878 
4-7570,7C 

4-704A K High 2 -...._----""'1 FL 

4-7088 TA Reg Reset 
4-75 4E Attach Rst------"""I 

Alt - Oisp Act 

PR-K8 Alter Oplay 
(On CPU Console) 

4-7088 TA Reg Set ------I~-.r-__, 
4-70 4A K High 3 F L t--+~ ..... ------------.... 

4-7088 TA Reg Reset 
4-75 4E Attach Rst---------t PF 131 

4-1680 (Not) S7 Chnl 0 Interrupt Latch ----------1 
I nt Stkd Share 
4-72 40 

· . 80 Pri nter Busy ----------------r"':'A"T--l 
· . 8C (Not) Data Ready L ---------------t OR PF 031 

4-75 4E Attach Rst -------------------1 

4-73 8C SS2 -----------------------------t 
4-7588 Shift Cycle L ------------------.It--I 

· . 5A Write L ----------------t 
_.80 (Not) Printer Busy-----------~~....J 
· . 8C I niti I Prtr L ------------------------1 

4-7080 TE Gate .-----------------1 

· . 80 Pr inter Busy ----------------------ir-,---, 
· . 8B Cycle I ntlk L ---------------1 

4-75 4E Attach R st -------------------------1 

Data Ready 

FL 

PF 031 

Initialize Prtr 

(Not) Cycle Intlk L 
4-755C 

Data Ready L -------I 

(Not) Data Ready L 
.. 6B, .. 6E 
.. 60 
4-753C 

4-75 50 T2 and Rst ------------------f:::1._--i-..... ---1 nitil Prtr L _____ --______ ...J 

r-
_________________________________________________________________ ""'1 0R FL 

.80 Printer 8usy --------------r-::A.-., 

. 8B Cycle I ntlk L --------------------L..--1 0 R t---------------.. 
4-1 9C Machine Rst Sw ----' 

PF 031 
TA Oiag SS Set 4·73 4C 

· . 6C, 4-73 68, 4-75 3C 
4-75 7C, 4-74 3E 

(Not) Initil Prtr 

4-704A K LOW 1 
.. 5A Write L ---------------1 

4-75 8B (Not) Shift Cycle or Initil----------t 
4-734C (Not) End of Line Sw -----------1 

4-7338 Printer Busy 

T A Attach Rst 4-75 3E 
4-7088 TA Reg Set ____ --I 

4-7088 TA Reg Reset-----------------' 

4· 70 4A K LOW 2 ---------il~------_t_....., 

4-75 5C U Case Store Latch -------t 
4-7088 TA Reg Set ------------t 

A 

PF 141 

4-7088 TA Reg Reset 

Attn 

A 

4-70 4A K LOW 3 -----------------------------1 

.. 8C (Not) Data Ready L -------------t 
4-73 8C SS2 
4-75 6A (Not) Set Shift -----------1 
4-73 4C K 8 Strobe ---------------------1 

..--.... - TA Share Rst 4-72 3A 

TA Attn Rst 4-72 4A, 5A 

A 

A 

Printer 8usy Sw .-----.,---4~- Pri nter Busy ------------....... 
FL 

OR 

4-733B 
(Not) Printer Busy Sw 

PF 041 

RD-WR Share 

FL 

4-75 4E Attach Rst-----I OR 

PF 081 

· .68, .. 6C, .. 60, 
4-73 7E, 4-75 3D 

(Not) Printer 8usy .. 68,4-7558 
.. 6C 

RO-WR Share Reg 
4·72 3D 
4-758A 

(Not) RO-WR Share 
4-7568 
4-7380 

· . 68 

• 9 

TU External Field 
Decode = F 

0 Read L 

1 Write L 

2 Microforce I nt 
Stkd 

4-4280 
3 Alt-Oisp Active 

4 Cycle I ntlk L 

5 Data Ready L 

6 Initil Prtr L 

7 Printer 8usy 
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0 B 
:::l 
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;:;: l/ 
0' 
:::l 
.!e-
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o 
1/ 
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2 

/1--

REQUEST 

r--

" 

(not) Request Key .. 5A 
(Normal) 

Request Key (Pressed) 

3 

4-71 5E T A Attn Rst ---.'- ___ __ 

4 

FL 

PF091 

5 

.. 3A (Not) Request K ey 

4-715E TAAttnRst 
4-754E Attach Rst -

6 7 

Attention 

--
Attn-Req Key 

JA FL -
r-- -OR 

Attn 
PF081 

/- Not Ready Key (Pressed) 
Not Ready 

NOT 
READY 

I--

" 
/ 

READY 

t--
~ 

/ 
i---

ALTN 
CODING 

(Not) Not Ready Key (Normal) .. 5A 

4-7J 5E T A Share Rst 

Power Off Reset 

OR 

OR Ready Key (Pressed) -------t-----t--L_ .. 

FL 

PF011 

Ready 

FL 

Alt-Disp Intlk 
(Not) Alt-Disp Sw (Normal) ------1 

ey .. 3A (Not) Not Ready K 

4-71 6A (Not) R un Mode 

(Not) Not Ready L . .4D 

Ready L 4-754E 

4-734C (Not) Form sSw 

... 2C (Not) Alt-Disp Sw -

r--

A -""' Not Ready to Ready L Ready Share Req .. 4D 
r--_ 

PF011 

I ntvtn R eq' d 

• 
r---

OR Intervention Required --PF011 

Alt-Disp 

Alter Display 
A FL 

L---
~ PR-KB Alter Display Latch .. 3A .. 5C Attach Rst 

FL 

r-
OR 

4-71 5C Alt-Disp Act L· 

Attach Rst Doc Alt-Disp Sw (Pressed)-----------L __ ~ 

PF091 

r-
KB Check 4-10 P3 8B A-Reg Parity Error 

A -- ~ PR-KB Parity Check 

o=D 4-119E T8 ------4-354C Gate External to AB Pwr FL 
"'-4-149D PR-KB Mode 

4-704A AS Field Decode A 
4-40 4A AS Field Decode A Intlk L --ro; 

Rst OR 
__ ================= A A ----T I Gate _ 4-71 8B Cycle 

4-754E Attach 

Alternate Coding Key (Pressed)---------------------- Alternate Coding Key 

(Not) Ready L 

.. 6A Attn-Req Key ---------1 A 
4-71 6A (Not) Run Mode--------t 

4-71 8E RD-WR Share Req --------1 
4-715C Int Stkd Share ----------1 
.. 68 Ready Share Req ---------1 

.. 6E LogOut L-------l-T-, 

.. 6C PR-KB Alter Display Latch 
4-71 6A (Not) Read Latch 

A 

4-71 58 (Not) Write Latch -----L-J 

PF131 

PF091 

4-11 9E T8 

r--
4-704A K Low 3 

4-704A AS Field Decode 6 ----I A 

4-7048 Word Type 0 Set Pulse----t 

4-29E Reset Logout Latch 

4-754E Attach Rst 

PF081 

(PR-KB Req) 

PH 

PF091 

Logout or BC 7 
I--

FL 

OR 

PF251 

L- PR-KB Req 
PR-KB Status Request 

Logout L 

.. 3E 

4-40 2C 

8 y 9 

TT External Field Decode = E 

- 0 Attn-Req Key 

1 Not Ready to Ready 

2 I ntervent io n R eq u ired 

3 Alter Dispaly 
4-428C 

4 PR-KB Parity Chk 

5 Alternate Coding Key 

6 PR-KB Req 

,-- 7 Logout L 
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(1) .., Bai I Contacts 
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11 PF330 
co' • 0:: 
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:::I 
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:::I co 
co 
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:::J 
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r-+ 
(J) 

PF320 
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r-v 
0 
r-v 
(J1 

" m 
~ 
0 
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E 
0 --en 
fE 
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tv 

3 4 

PR-KB PR-KB Attachment 

4-755C U Case Store Latch ~ ~ 

Keybd Bit B KB Bit B 
Keybd Bit A KB Bit A 3 
Keybd Bit 8 KB Bit 8 4 

5 

(U Case Store Latch ) 4-42 7 A 
KB Bits B, A, 8, 4, 2, 1 

6 

(TI External Field) 
Lower Case 

- KB Bit 8, 4,2 --.... -----.-----1 
.,50 LC KB Char L .,7C; 4-75 3B 

KB Bit A ------------11------1 

Upper Case 
KB Char 

7 

Keybd Bit 4 KB Bit 4 5 
Keybd Bit 2 KB Bit 2 6 

4-75 7B (Not) Shift Cycle L 

"------ (Not) KB Bit A --------1 
FL 

UC KB Char L 4-753B 

Keybd Bit 1 

Keybd Bit C 

I 
I 
I 

KB Bit 1 7 

KB Bit C 4-41 7C 

1052 Busy ---------+I----prtr Busy SW 4-71 70 

(Not) 1052 Busy ------II-----(Not) Prtr Busy Sw 4-71 7E 

Forms SW ---------tlf------ Forms SW 4-72 5B 

RH Margin -------~I---EOLSW 4-7530,4-7160 

I 
I 

Keybd Strobe -------+-I----K B Strobe ---~--------I 
(Bail Contact) I 4-71 40 TAD iag S5 Set -----I 

.. 7 D (Not) SS3 ---------t A 

I 4-71 5A Read L----------t 

I 

.. 5A KB Bit 8, 4, 2 
4-71 5A Read L 
4-7080 TE Gate 

4-7550 

28ms 

SS 

PF021 

A 

A 

T2 and Rst 

.. 6C SS1------I 
4-71 80 Initil Prtr L-______ _ 

PF061 

4-75 5C (Not) U Case Store L 

.. 8A LC KB Char L---------I 
SS1 .. 5B 

500ns 

SS2 4-71 7B 
4-716E 

SS (Not) SS2 4-753C 

4-71 8E (Not) RO-WR Share--

SS3 4-7570 

G- (Not) SS3 . .4C 
40ms 

4-71 5A (Not) Read L 

4-7180 Printer Busy 

4-7560 New Line L 

PF201 

A 

I 
I 

PR-KB 

I Procd 

-LJ 
I 

8 9 
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11 
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o 
CD 
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o 
Q. 
CD 
OJ 
:::::l 
Q. 

-1 
:JJ 

m 
x ..... 
CD .., 
:::::l 
III 

c 

D 

E 

2 3 

Bit 
4-31 80 Ext Bus Out_0-7 ____ X 

4-7070 TE Gate------t 

OR 
4-1 9C Machine Reset Sw 

TE 
Data 
Reg 

PF161 

4 

,------- Cons Data Reg Bit 0-7 ------------

LC 
Bit 2,3 ------f-A-,~l 
(Not) Bit 6,7 -------4 

'---- Bit 7 ----------4 

(Not) Bit 0,5-------4 
(Not) Bit 0------4 
(Not) Bit 4 ------4 

A 

Bit 0,2,3 --------1 
(Not) Bit 1-------L_.J 

PF191 

New Line 

(Not) Bit 0,1,2,4,6 
Bit 3,5,7 

Bit 3, 5, 7------1 

,--- Upper Case Char .. 8E 

PF191 

4-71 5A Write L ---~H 

PF191 

1 =bit on 
O=bit off 

-=do not card 

U Case Write 
4-753B 

L Case Write 
4-753B 

PF191 1------4~- (Not) Function Cycle 4-75 8C 

4-75 6D New Line L -----+---t ORI-..... ---------- Function Cycle .. BE 

SpacE' PF191 

(Not) Bit 0,2,3,4 A I--+--t ...... ---- Space 4-75 70 

PF191 L...-_____ New line 4-75 7E 

I 
I 

! 

I 

I 

l 

.1 

5 

Tilt/Rotate 
Translator 

Cons Data Reg Bit 
01234567 

0 1 0 0 

0 0 

1 0 1 

0 0 

1 0 

0 1 1 0 0 

0 1 0 1 0 

a 0 -
1 a 

1 1 a 
0 0 

0 1 

1 0 1 

0 1 1 1 

0 1 1 1 

1 0 

a 1 1 

0 1 1 

1 0 

1 1 

0 1 1 

0 0 1 0 

1 1 0 

0 1 

0 1 

PF 171, 181 

I 

I 

I 

I 

I 

4-75 9C Pick Cycle Clutch 

6 7 

Not T1 
r---

r-a .--
OR 

0" A 
..-

'--- '---

Not T2 
r---

r-a :---
OR -. 

1" A 

""-- ~L....-
Not R5 - r-a .--
OR 

2"'\ A 

---- t--
L....-

N~2A 

r-a .--
OR 3" A ---- ~ 

Not R2 L....-

r--

-G -OR 
4~ 

A 

'---
~-

~..21...B.l 

r-a .--OR ...... 
5"'\ A 
~ ""-- ---PF201 

8 

1----- -, 
PR-KB 

I Tl I 

I j] 
I --' ~ I 
I 

I 
T2 

I a 0 
I .1 ~ -
I 

R5 

0 0 
I ~ -

R2A 

JJ 
--.l ~ -

R2 

u n 
I ~ ... 

Rl 

q JJ 
I _I ~ 
I 
I 
L _____ - --

. .4C Upper Case Char..=\ 

.. 5D Function Cycle--"\ 

a 
/..1 
V .2..--
V3 
~ 
V-s-
V 

6 
~ 
~ 

TR External Field 

Decode B 

Tilt Bit 1 
Tilt Bit 2 
Rotate Bit 5 
Rotate Bit 2A 
Rotate Bit 2 
Rotate Bit 1 

Upper Case Char 

Function Cycle 

9 

4-42 B8 



A 

B 

c 

o 

f'V 
0 
f'V 
(J1 

11 
m 
~ 
0 
~ 

E 

0 ......... 
0) 

~ 

~ 
~ 
C'1 

2 3 

LC 
r---

4-737A LC KB Char L-----------I 
OR 

4 

.. 5C U Case Store L ------I 

5 6 

N (Not) Set Shift 4-71 6E, .. 6C 

Set Shift 

A 4-73 8C SS2 ----r-,-..., 
A 

7 8 't' 9 

TO External Field Bit 

i, 
Shift Cycle _L __________ 5~ ~ - LC Decode -----------
UC Decode 

4-71 8E RO-WR Share Req ---2 
.. 50 New Line L 3 
Key Sw CE Mode 4 

4-427E 

Shift Cycle 
4-7450 L Case Write -----------1 ____ 

PF061 

.. 5C (Not) U Case Store L----I~ OR 
A 

L~ 
OR t---._--. FL 1--""" Shift Cycle L 4-71 68; .. 3C; .. 7C, 70; .. 80, 8E 

PF071 
4-71 8E (Not) RO-WR Share Req - A 
4-71 5A Write L ------_._--1 - -

UC - *INotl UC O"od, .. 3C; .. 7C 

4-7378 UC K8 Char L-----------I 

PF071 irE 4-71 80 Initial Prtr L ------+---------' 
t-----1~(Not) Shift Cycle L 4-71 50; 4-73 6B; .. 8E, 20 

1-
PR - KB 

1 
PF071 

OR I-----'t---- UC Decode .. 80 

4-745C U Case Write -----------1 
PFo61 

r---
4-718C (Not) Data Ready L---------I 
4-737C (Not) SS2 -------------t 
.. 7B Shift Cycle L -------------1 

A 

"-

r---
'---

A 

'---

.. 48 INot! UC Oecod, ~ OR S 
4-71 80 Initial Prtr L --------1 

"---

Case Store 

4-71 8B Cycle Intlk L ------1 
4-71 80 (Not) Printer Busy ---;"'---1 A 

FL ~ 

.. 6A (Not) Set Shift ----+----11-- OR ~_ 
4-71 88 (Not) CYcle I ntlk L --1-__ --1 

t-

PF071 

'----- A 
4-71 6A Read L ---------1 

'---- U Case Store L 4-71 3E; . .48 

'---- (Not) U Case Store L . .48; 4-737C 

PF071 

4-733C EOL Sw -----------1 A 
4-7180 Printer 8usy ---------1 

End of Line 4-71 80 (Not) Printer Busy New Line 

FL OR FL 1---...... - New Line Latch 4-73 6E; .. 8A 
.. 7B (Not) Shift Cycle L--------L----1 

4-733C (Not) EOL Sw -----------L __ .J 4-71 80 Printer 8 usy -----jr------tlI-__ ..J 
PF041 PF101 

I 
CY CL 

r--

.. 80 (NoLt)-1 n-it-i-al-p-r-tr-L---------I A I-..... --II---I-t-II 1_ 

4-71 88 Cycle Intlk L L ~ 
4-7450 (Not) Function Cycle --------4__ Pick Cycle Clutch 4-74 7E 

PF201 I 
4-718B Cycle Intlk L--------------. 

. .48 (Not) UC Decode -

A 
OR .. 88 Shift Cycle L -----4 

4-71 80 Initil Prtr L -

4-7370 SS3 ----I 

A 
r---PF201 

.. 88 Shift Cycle L -------1 

.. 48 UC Decode --------1 

PF201 

LC 

I 
I _I ~ 

Pick Lower Case Magnet 

I 

UC 

Pick Upper Case Magnet 

I 

.. 8B Shift Cycle ---------1 1 SP 
(Not) Shift or Initil 4-71 60, .. 88 

4-7180 Initialize Prtr L--------I 

T2---------~--r-1 
4-72 58 Ready L--------I A 

OR 1---a....----T2 and Rst 4-71 7C; 4-73 60 
4-10 P 1 4A (Not) Allow PC ----....... ---------------1 

i-~~--- Attach Rst 
4-71 40 TA Attach Rst --------1 

4-744E Space ----------------; 
4-71 88 CYcle I ntlk L -----.f-----------; 

4-74 4E New Line --------4.._~ 
.. 60 New Line Latch ---------; 

PF191 

.. 88 (Not) Shift Cycle L ---------1 
.. 4E (Not) Attach Rst ---------f 

PF191 

I 

CR 

Pick CR-LF Magnet 
PF320 



..j:::. 

<0 
0 

--0 ......... 
0'> 
CD 

0 
03' 
to ..., 
OJ 

3 
..j:::. 

<0 
P 
Ul 
r-+ 
0 ..., 
OJ 
to 
Cll 

\J ..., 
0 
r-+ 
Cll 
(") 
r-+ 
0' 
::J 

\J 
Q.) ..., 
r-+ 

o -N 

A 

B 

c 

o 

2 3 4 5 6 7 

4-21 4C 
4-21 4A 

M1 Reg Bits 0-4 ______________________________________________________________________________________________________________________ -, 
MORegBitsO-4--______________________________________________________________________________________________________ ~ 

Core Storage Address Gate [TN 
4~7P25A U~AuxStore ______________________________ ~----~~ G~eM1 0-4~------~1~--------------------~- .------------------~----------~----------, 

4-22 7 A Man M Reg Set ----1--------------------., F L (Aux Stor Access) _ 
or Machine Reset I _ 1 

4-11 P1 9E T8 r-; ~ Gate MO 0-4 L 4-90 P2 6A 

rB- o......- t-- (Main. Stor. Access)I---.11-----------------+------1 N t----------, 
_ X0071 2~ 

r- I 
r-- A t-- Read Latch 

10..-

___ 1 __ 3~ MO Reg 
Bits 0-4 

Ml Reg 
Bits 0-4 

8 

I ~r-------, Not Gate 
MO Bits 

Not Gate 
o 1 2 3 4 0 1 2 34M 1 Bits 

Address 

4-4 SA 
4-32 P1 3A 

30 NS 
-U I STP1 Read Latch 

-=:JL-1-:A ... --:F-:-LI~--4----I TO t__ STP1 Read Line -- 4 ~ 
Display Store Latch _____ ---Ir- -
First Cycle Storage Word ---r;- OR t--------~ 

4-11 P 1 9C T5 ~----L I--.J AL.J 

X0091 1----.... ___ ---11--
4-11 P19C T4~~-~~~-fr--1 

4-11 P1 5C Clock Off-- ORt---~--' 

4-1 68 Start Sw -----------""LA-.JL...J 

X0091 '--- A ~ GateSTP1 to 0 -- 5~ 

'- Gate Ext Bus Out To 0 4-90 P2 3E 

X0091 

"'-3 ~- Read Latch -------_________________ --1>-------jr--

4-1490 Communications Mode-r-

4-11 P1 9E T8 A f-Set HO 4-90 P2 7 E 

"'-1 -Gate M 1 0-4 _ r-
A t- Allow HOSet 

A t-----~~~------------------~~ 
4-33790 (Not) Share Cycle ~-+---I X0071 

" 

L~1 ""--1--GateM1=a-4 
A Allow GO Set L--+-_--I A f- Set GO 4-90 P2 7 E 

A 

4-1490 Channel Mode-__ X0071 

X0091 1'-4 STP1 Read Line 4-90 P2 6A 

5 ------- Gate STP1 to 0 4-90 P2 4E 
r--

A t------------- Gate HO Reg 4-90 P2 3C 
.---

9--+-----------"-----------1 A f--- Gate GO Reg 4-90 P2 38 

Gate 0 Reg 4-90 P2 3B 

4-90 P2 7C 2311 Mode or File Share Cycle-·-.-----i N t---~---lr-

r--r-- A 
4-134B AS Field Decode 3-----------+------_~J 

t------- STP1 Write Line 4-90 P2 4E 

r- -I.---

X0081 

"'-
X0081 

Read 
Latch 

Address 
Bits 

* 0 0 ° t-- YO 

t--_* __ ~-0_r0_+-,,~I--Yl ~ 
r-__ * __ -r0-+_*+-0~--Y2 ~ 
r-__ * __ ~-0_+-*+-*_it--Y3 ~ 
t--__ " __ -+_"~0-t--0~t--Y4 ~ 
t--__ *_~-*_r0_+-*~I-- Y5 ~ 
t---*-+-* +-*-t-0~- Y6 ~ 
'--_* ___ * ...... _* ...... *_t--Y7 ~ 

" 
" 

* 

" 
" 

" 

" 
" 

" 

XOO01 

" 

" 

" 

" 

" 

( 
Address 

Bits 

045 
OOOt--XO 

Bit 

0 

1 

2 

3 

4 

5 

1-0-+_0-+-*-11-- X 1 ~ 

o " ° t-- X2~ '\ 
° " " t-- X3 --- '\ 

" 0 0 t--- X4 ~'" " ° * I--X5- '\ 

" " 0 t--X6~ 
* * *t---X7~" 
X0011 '~ 

~ 

~ 

~ 

~ 

" 

4-505A Gate CPU To Ext Pulse ____ -fr-
A - Gate FO Reg 4-90 P2 3A X0003 - X0005 "------------------------... - X·Y Addr Lines STPl 

-(T2 2nd cycle storage word) A iI r-
4-13 5A Ctrl Word Type 3 _________ --1 I L--

XGo81 OR t----t--.-----t 

__ r-

A 1------- Set 0 4-90 P2 2 E 

4-90 P2 4E 
"' Active 

r--
E 4-50 3A Prog Mem Word ------~ A U--- -X0081 

l r-
'"---

A 

4-11 P1 9A Tl _____ -II---

X0081 

t-------- Set FO 4-90 P2 40 

4-13 4B AS Field Decode 2 ----------------"l.........1 -
X0081 

9 



N 
0 
N 
U1 

" m 
~ 
0 
s:: 

0 -(j) 
~ 

+:>-
cO 
0 

o 
0)' 
to 
~ 
OJ 

3 
+:>-
<b 
o 
C/) 
r-+ o 
~ 
OJ 
to 
CD 

"'0 
~ o 
r-+ 
CD 
(") 
r-t o· 
::J 

A 

B 

c 

o 

E 

2 3 

"STPO--A mnemonic that represents a 
selected register: 0, FO, GO, or HO, 
depending upon the mode of operation. 

Oc~CPU 

FO-2311 
GO~Channel 

HO=Communications 
4-90 Pl 5E Gate FO Reg --------\ 

A 

4 5 

4-401 Chnl Inhibit STP Trap -------...... 
4-1 6C (Not) Sys Rst Or Load Lt -------1 

6 

425 50 (Not) Prog Stor Wrap -----------\ 

4-90 P1 6A Gate MO 0-4 ---------1 
4-90 P1 50 Gate STPl To 0 --------t 

4-12 9A Ctrl Reg Bit 2 ---------------1 

,.----STPO Bit 0 
1----- STPO Bit 1 
f---- STPO Bit 2 
~--STPO Bit 3 

7 

91 

8 

* * A check for a zero key 
is made in this block, 

H*STPO bits and STP1 bits are 
matched in this block, 

9 

4-11 9E T8_r--

A r-Sample STP Violation -
r---

I...-

X0091 
Allow STP PC -----------~ 

FO- Reg Bits 0-3 ---------; OR 1------ o or FO Bits 0-3 to Match X0091 

XQ031 
4-90 P1 50 Gate O-Reg ----------1 X0031 

O-Reg Bits 0-3 --------------; 

X0031 
4-90 P1 50 Gate GO Reg --------------1 

1-______ -; 0 R *STPO Bits 0-3 

2 ----- GO Bits 0-3 ----------t 

X0021 

4-90 Gate H Q Reg 

,r-------- HO Bits 4-7 ---------1 

X0021 

4-90 P1 5E Set FO -------;1 
3 - STPl Bits 0-3 ------x-------~X 

0-3~ 

4-90 P1 60 Gate STP1 to 0 ----. 

3 ---STP 1 Bits 0-7 -----x----I~-----_I 

OR X 

4-90 Pl 6B 

Ext Bus Out 0-7. P-X-.. -----~L..J 

Gate Ext Bus Out to 0 ~ 
490 P1 5 E Set 0 __________________ ....J 

4-90 P 
4-90 P 

• 

1 
1 

X0021 

FO 
Reg 

X0031 

0 
Reg 

o 

3 

P 

0 

3 

4 

0 

3 

5 r O-Reg Bits 4-7 
6 4-41 7C 
7 

X0031 
X0032 

50 STP1 Read Line 
5E STP1 Write Line 

4-90 Pl 9E X and Y Addr Lines s TP1 

X0021 

3-STP1 Bits 0-3 -~'--I 

STPO Bits 0-3 4-41 78 

Hardware and OLS Keys Match -----~-I N 

r-
OR 1---------+--1 

.--
L..--

X0052 

A ~ STP I nhibit Store 4-27 P5 3C 

~L..--

X0091 Parity 
Check 

4 - STP 1 P- B it ------t~!!ir£cu~illlt 

STP Parity Error ----1 

X0052 
A 

4-337 9E (Not) Share Cycle r--

Reset Storage Violation -+---If--+------+--IOR 

4-10 P1 6C Mach Rst or Chk Rst 

I-- Storage Protect Violation 4-25 80 
FL 

XQ061 

L---l-----+-J--r-...... --,_ FileSTP Violation 4-10 P2 9C 
4-149C 2311 OiSkM=&de 

OR 2311 Mode or File Share Cycle-+---+-----t---L
1

_ .... 

4-337 90 Share Cycle 4-90 Pl 3E .... ---1 OR 

'--- A FL 

4-2 9E ------t-----t----t---L._L_---I 
Reset File Error 

'- - XQ061 Set STP Parity Error 4-10 P1 80 

'-----I A l--JL-----.... --Ir--lr-- STP Parity Error 
4-11 9A TO -------------1"---r-- FL 4-10 Pl 70 

'- 4-40 7C 
________ X_O_0_6_1 ___ --1~~ 

4-10 P1 3E Reset Error Reg .. ! '-
IIII!X~O~0~6~1~ X0061 

STP1 Bit P--_e--'------.. , 
STP1 Bits 0-7 - ....... -

P I 
0 0 7E 

I-- t--- X 
C 

STPl 

I GO 
Reg 

Local
3 3 
I--

- GO Bits 0-3 ----

'------II-- 4-41 7C 

4 4 
= Storage 

x 4 

L 7 7 HO 

XOOO7 Reg HQ Bits 4-7----

7 
4-90 P1 7C Set GO-

X0051 
4-90 P1 7C Set HO-



~ 

cO 

a 
.......... 
(j') 
ex:> 

0 
03' 
to 

""" Q.l 

3 
~ 

cO 

m 
X 
r+ 
CD 

""" ::J 
Q.l 

:IJ 
CD 
to 
(ii' 
r+ 
CD 

""" 

• 2 3 4 5 6 

A 
Drive 

FF 

10MS 

(Timer Pulse From Power Supply)----I 

A SS 
4-11 9A (Not) TO CT011 

• 4-403A Ext Decode Bit 0 CT011 

B 

c 

D 

E 

4-32 P2 4E AS Decode 2 or A 

DP061 .. 8B Counter Full------I 

ON INT 

TIMER 

OFF 

Gate Timer Count Decode A 

4-35 Pl 4C Gate Ext to AB---I A 

4-11 90 T5 -------1 
1------- I nt Tmr Sw (Off)-------I 

A 

OR Control 

FL 

PA031 CT011 Note: Binary Coupled Counter; 
counts to 15 .. 8C Timer Update 

Causes the timer counter to be reset 
at T8 time if the Int Tmr Sw is OFF. 

Control 

TO----
A 

CT011 

Note: 
Each time the micro program selects 
the timer counter, the counter is reset 
at T8. 

4-1190 T8------I A FF 
I----e---------+-------- Counter Reset------I 

4-1490 CPU Mode ----------1 
4-134C Ext AS Field Decode 9 ------I 
4-91 3D Gate External to AB ------1 

4-11 P 1 90 T8 ----------1 

CT011 

KD131 
Note: Each time the micro program selects the XINT 
facility, the Reset Ext I nt Reg signal is active at T8. 

4-135A Ctrl Word Type 0 
4-11 Pl 9C T6-------I 

4-12 Ctrl Reg Bit 2 
A 

4-18 40 CPU Mode 
Word l;ype 0 Set Pulse ----I 

4-13 4C AS Field 6 

RM001 4-12 (Ctrl Reg Bit 12) K High 1 

4-19C Machine Reset-----I 

Note: Reset to the Ext Int 
Reg Sets the latch (es) on. 

(XI NT) 

Reset Ext I nt Reg 0 10 

4-31 80 (Not Ext Bus Out Bit X)_X 2 12 

4-19C Machine Reset SW-----I 

Note 1 

Ext 
3 13 

Int 
4 14 

Reg 
5 15 

6 16 

7 17 

Timer Interrupt (Reset BitO) KD111,121 
(0-7 ) 

K0131 

OR ( Reset) 
Signal In Bus Bits 2-7 _____ .. 

7 8 9 

_---(Timer Reg Bit 4-7) 4-417B 

; & Co,"", FuliAB 

CT021 

(TIM) +1 

(1 ) 7 7 

(2) 6 6 

(4) 5 5 
(8) 4 4 

CT021 

7 

6 Timer Update .. 2C 
5 

4 
CT021 

4-250 Console Int Latch 

10 Timer Ext Int Bit 0 ----I 
12-- Ext Int Bit 2 

Tmr Update or Ext I nt Mskd 
4-4020 

13 --Ext Int Bit 3 
14 --Ext Int Bit 4 

OR Timer or Ext Int A I--.... _Ext Interrupt 
Masked 4-40 7E 

15 --Ext Int Bit 5 4-50 80 External Mask 
16 --Ext Int Bit 6 
17 --Ext Int Bit 7----1 

RM041 

K0131 

r-----'--------- (Ext Int BitO, 2-7) 4-417A 

Reset Ext Int Reg 

(Not) Bus Out Bit 

Machine Reset Sw FL 

(Reset)---_ 
The reset turns the~la-t~ch:--o.,.ff,-l. 
Each latch is reset individually. 

Note 1: Each position of the Ext. Int. Reg. is 
set depending on the condition of the 
Ext Bus Out Bits (0 sets 0,2 sets 2, etc). 
The Machine Reset Sw signal sets all 

positions. 
Bit position 1 is not used. 



I'V a 
I'V 
(]1 

" m 
~ 
0 
$ 

a -....... 
0) 
00 

~ 

<b 
I'V 

~ 
Cl) 
(') 
r-+ 

(") 
o 
::l 
r-+ 
~ o 

2 

A 

~ 

B 

C 

D 

E 

3 4 5 

I O;'oct Contcol 

I 
Direct in Bits 0 -7 

Bus In Bits 0 -7 

KDOll 

Hold-I n Latch 

6 7 

o 

Read (----------------------t Direct t---- Dir Ctr! Bits 0 - 7 -/f'. 
JI Reg 

7 

KD031 

8 9 

(Not) Hold In -r.,r-;F~L:-1------IL- Hold In .. 584-40 7ft. 
~11 9E T8 A 

r__ 
4-7048 Word Type 0 Set Pulse --------1 
4-156ft. K High 0 ---------------1 
4-1340 Ext AS Field Decode F -----...... --1 

4-14 90 CPU Mode --------.... -t----l 

A 

0.-

KD021 

KD021 

Rd-Oir 
Enable 

I---

'--~ 
.---~~~--------------------------------------------------------------~r--

<---

4-704B Word T ype 0 Reset Pulse 

4-156A K High 0 

4-19C Machin e Reset Sw 

EXT Bus Out 

PF161-----I 
Bits 0 - 7 

KD041 

A 

--KD021 

FL 

-rOR 
KOO21 

.. 5B Hold In ---------1 
4-13 5A Ctr! Word Type 3 ----I A 

4-11 9E T8 ----------1 
( Write 

Out Gate) 
.--

'------I 

r-
A ~-----t 

0.- A I--- Read Out 
KD061 r--,,-

KD061 

~----------~---
A I------t--ir--

""""'-

K0061 

o 

Dir 

A ,-- Write Out 

~-KD061 

"'_~IIIIIr-- 0 ir Out 

4-13 4C Ext AS Field Decode 7 - ~ OR l---------... -::-I------i~--------_I FL A 

4-119E T8-1oo....... 

• ..... ':~~; .. ~------. Bus -f-. 
I Out 

JO Reg 
OR~BitsO-7 

~i...--4-11 9C T5 ----------t A 

4-13 5A Ctrl Word Type 3 --

4-15 6B KH Decode 7 - A I--

4-12 (Not) Ctrl Reg Bit 2-
""--

-_ ............. -
KD091 

r-
4-1490 CPU Mode ----------41-----1 

4-7040 Gate CPU to Ext Pulse ---------1 A 

4-13 4C Ext AS Decode 9 -----------1""--
K0091 

4-119A TO 
KD091 

o 

Dir .. ------------------------'X'/-----... Ctrl ---:;1/-
/ ' JA Reg 

7 

1{0071 

K0091 KD061 

77 

K0051 

(Power Supply) (Not) Power Cycle Reset --..... -I~ 
A ~Sig Out Bits 0 - 7 

8 -K0081 



~ 0 
~ 0;' 
0 to .... 0 Q.l 

3 - ~ ~ 

0 ....... .......... 
0 (j) 

ex> 9 -
m 
x 
.-+ 
(t) .... 
::J 
Q.l 

0 
C 
.-+ 

::J 
.-+ 
(t) .... 
-to 
Q.l 
(') 
(t) 

R5 
(J'1 
~ 
0 

, 2 

Data Bus In P, 0-7 4-31 9D LS 
4-13 (AS F 
4-12 Or! R 

ield Decode 0 through F) 
eg Bits 8-11 

A 4-12 Orl R 
4-36 P2 6D 
4-134A 0 
4-12 (Not) 
4-11 9D T6 

eg Bits 3, 12-14 
Carry Bit 1 

rl Word Type a 
Orl Reg Bit 2 

4-134A Ct 
.. 4-12 Or! R 

4-11 9D T6 

4-134A 0 
4-12 Or! R 
4-12 Orl R 

B 4-11 9E T8 

rI Word Type 0 
eg Bit 2 

rI Word Type 3 
eg Bit 2 
eg Bit 12 

rI Word Type 3 
Decode 7 

Orl Reg Bit 2 

A 

RMOOl 

r-
A 

R~1 
r--

A 

RS031 

A 

4-134A 0 
4-156B KH 
4-12 (Not) 
4-11 9D T7 
4-12 5B Pro g Mem Word Cycle-r- OR 

{

(Not) 
4-12 Orl R 

OriR 

Or I Reg Bit 2 
eg Bit 12 
eg Bit 13 

A 

f--

3 

Externa lOut Interface 

- - - - - ------- - - - ------ - -- -- -- - -- -- ---- - - --

-
--- - - - -

-
- - - --- -

-

- -- - - - -

-

RM061 SL091, SX091-093 

C 

D 

E 

4 

Ext Bus Out P, 0-7 
(Ext AS Field Decode a-F) 
(K Low Bits 0-3) 
(K High Bits 0-3) 
Carry Bit 1 

Word Type a Reset Pulse 

Word Type a Set Pulse 

Sample AC Into S3 

Gate CPU to Ext Pulse 

5 6 7 8 9 



N 
o 
N 
U1 

" m 
~ 
o 
~ 

o -.... 
0) 
00 

o 
OJ 

c.c ..., 
OJ 

3 

2 

1.67mc 

.. 
(Clock) 

EJ-(Not) 0,,--.... 

FF 

3 

A 
RT011 .-____ ......--,Clock 

Time 000-075 
Time 075-150 
Time 150-225 
Time 225-300 
Time 300-375 
Time 375-450 
Time 450-525 
Time (525-600) 

RT011 
4-1 9C Mach i ne Reset Sw 

4-1004A Ext AS Field Decode 9 
... 4-1004B Word Type 0 Reset Pulse 

4-148D 2540 Mode-----~ 
RU019 

4-1038E 

4-1004A K Low Bit 0 

Clock Pulse 
Generator 

RT011, RT013 

4 5 6 7 

Time 000-150 

Time 150-375 

Time 150-525 

Time 225-525 

t-..,....--Native Rdr Pch Reset -------------------------------, 
4-1 9C Machine Reset Sw------I 

B 

c 

4-1004A Ext AS Field Decode 9 
4-1004B Word Type 0 Set Pulse 
4-148D 2540 Mode-------I 

RU019 

Or! RPD Equals K Set 

RU061 

4-1 3B System Reset Sw (Pressed) 
4-1 3C Load Sw (Pressed) ------f 
4- 1 3E CS L Sw (Pressed) -----I 

Note: Machine Reset Sw signal 
RU071 

is ac tive when the Sys Reset, 
Load, or C5L Sw is fully pressed. 

Diagnostic 
Single Cycle 

Rst Tr 5el Rdr Pch 4-102 BE 
4-1035C 
4-1087B,7C 

12540 - - - - - - - - l 4-3 6A (Not) Customer Mode-~....J 
N(On Line) I 4-115C Clock Off _______ -I 

I ~_CE 2540 Off Line--"TI-"'L-(~ot) Rdr Pch Off Line---------f 

I -_ T (Off Line) 4-43 4D RU023 
I 4-1033D !___ __O~Li~ Sw_ _I 4-1072E 

L-r-,.--~--Diagnostic Single Cycle---------I 
FL 4-1034B Read Cycle Time 375-450 ----I 

4-100 4A K High Bit 2 -----1--r-:-lr--, 
· .3B Orl RPD Equals K Reset----L:...:..J 

. .48 Native Rdr Pch Reset -------t RU061 
(Not) Diagnostic Single Cycle 4-107 4D 

4-110 5B 

Diag nostic Rst Rdr Advance 4-103 6 D 

8 

0 75 150 225 300 375 

4.8us. 

--l .6us. I-

Clock is operating as long as power is on. 
The first position to turn on, after machine 
reset, is 000-075. 

'2540 - - - 1 

I I 

--+-LMach Reset Rdr I 
Mach Reset Rdr Pch 

I Mach Reset Pch 
Power On Reset I Power On Reset 

1- _____ I 

R-P Diagnostic 
· .3C Ctrl RPD Equals K Set--------rA:-J---, 

4-108 4B Pch Cyc I e Time 375-450 Diagnostic Rst Pch Advance 4-108 8D 

D 

FL 
R-P Diagnostic Lat----------+---------------.~ 

4-1004A K High Bit 0----4.-f-:-r-. 
· .38 Or! RPD Equals K Reset-------lL-.:.J r---------(Not} R-P Diagnostic Lat 4-110 5C 

RU061 . .48 Native Rdr Pch Reset-------i 

Diagnostic Impulse 

.. 38 Orl RPD Equals K Reset 
4-100 4A K High Bit 3 ------f 

· .3C Chi RPD Equals K Set--------r:-1r--l------(Diag Impulse) -------..--t----------------i 
FL 

4-1004A K High Bit 1-----!--r--:-r-, 
· .38 Orl RPD Equals K Reset-------lL..:.J 

· .48 Native Rdr Pch Reset -------\ RU061 

4-104 5B Rdr Cmd Inlk -------I 

4-1075A Punch Command Inlk 
4-1014A Time 000-150-----1 

Diagnostic Reset Shift 4-110 5C 

Diagnostic Set Rdr Brush 4-103 4A 

A Diagnostic Set Pch Scan 4-108 4A 

9 

450 525 0 
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3 

0 f=" 
-..... -> 
(j) 0 
ex> ~ 

:IJ 
CD 
Q) 

0-
CD 
'""I 

() 
:::y 
CD 
(") 

7\ 
~Vl 

Cf) 
r-t 
Q) 
(") 

7\ 
CD 
'""I 

Cf) 
CD 

CD 
(") 
.-+ 
Q) 

:::l 
0-

:IJ 
CD 
Q) 

0-
CD 
'""I 

--l ..... 
Q) 

"0 
Vl 

A 

B 

~ 

C 

2 3 4 5 6 7 8 

I" Allows reader read-y-to st-ay- -I 4-1107B EOR Rd lor PFR-----f::-:'r-. 
4-1107E EOR Rd 2 or Pch Chk--,,--- Reader Sync 

I--..... -----Rdr Shift Sync-----~._----1_Rdr Sync Check Lat 4-43 8C 
Unit Exception 1 up until the card is read I 

4-1004A K High Bi~O A· Unit Exception Rdr-----~I- and stacked. I 
4-1034B Read Cycle Time 375-450 

RU021 

4-1037E Reader Over Run Pulse--------i 
4-1097C Tens Read Adr Reg Error-------tOR 
4-1097A Units Read Adr Reg Error--------I 

,. 5B Orl R Equals K Set--------t A 
4-1004A K High Bit 0 ----------1 ........ "'---1 

FL 

4-101 4B Native Rdr Pch Reset 
RU071 

4-1004A Ext AS Field Decode D 
4-1004C Word Type 0 Set Pulse 
4- 14 8D 2540 Mode --------t 

RU019 

Orl RP Equals K Set FL I Resets the End of File Latch. I 
4-11 9C T 4 L _ _ 2540_ _ _ _I 

2540 4-100 4A Ext AS Fiel d Decode B 
4-1004C Word Type 0 Set Pulse 
4-148D 2540 Mode-------I 

Orl R Equals K Set -----------, C? Read Check 

Reader Check --------r---~ 
Reader Eq uip 
Chk Gate RU019 

.. 8B,2C,2D,2B 

L~--I----"' __ Rdr Equip Chk Gate -----------------------------1 
4-104 BC FL 

4-43 8E 
Validity Check 

Power Off Reset ---------........ 
4-1015B Diagnostic Reset -------tOR 

4-101 4B Native Rdr Pch Reset-... 
O

-
R
-

,.5D Rdr CI Req --------L-...L._--.J 

SS-R2 Cmd 
.. 5B Orl R Equals K Set 

A 4-1004A K High Bit 2 FL 

4-1045B (Not) Rdr Cmd Inlk 
RU023 

4-1033E Rdr CL Lat Not N PRO 

SS-R3 Cmd 
.. 5B Orl R Equals K Set 

4-1004A K High Bit 3 A FL 

4-1045B (Not) Rdr Cmd Inlk-------L_.-.J 
RU023 

RU021 

RU023 

4-1004A Ext AS Field Decode B 
4-1004C Word Type 0 Set Pulse 

4-1004A KHighBitO 

Orl R Equals K Reset 
4-148D 2540 Mode _____ --I 

I 2540 

Stacker R2~ r-R2l 

I L.::r"L..v 

I 

I 

RU019 

*Blocks stocking in 
stocker RP3 for 
51 column mode. 

~-.....------ Stacker R3 ----;-1--1 

RU023 

.. 5D (Not) Rdr 
Clutch Trap Inlk 

4-1014A Time 075-150 Rdr CI Req 
4-103 3D; .. 3B 

I 
1 ______ --- _I 

RU019 
Reader Va I i dity 

" 5B Orl R Equals K Set--'-'''''._--"J--+--- Reader Validity Check 
4-1004A K Low Bit 0-------1 A FL 4-1048C 

4-43 BE 
4-101 4B Native Rdr Pch Reset----I-.. 
Reset Rdr Sense--------t.0:.:.:.RL_--.J 

RU023 

4-158C (Not)MMSK 8 --------1 
~ 4-103 3E Rdr CI Lat Not NPRO-------1 

4-1088D (Not) Pch Sel or Trap------; 
4-101 4A Time 375-450 ------_-1 

Rdr Clutch 

4-1035E (Not) Rdr Over Run Inlk 2 
4-1107B EOR Rdl or PFR-----t 
4-1033B Read Cycle A 
4-1014A Time 375-450------; 

~~--"'----Rdr Clutch Lat-----~~----------------_I 
FL 

Reader Trap 
OR~------------------------~r_--, 

FL 
Rdr Trap Req uest .. 5E 

4-434D 
4-232A 
4-103 7B 

D 

4-1033E (Not) Rdr CI Lat Not ~IPRO---t..:....:..J 

4-101 4B Native Rdr Pch Reset-------t RU018 Rdr Trap Inlk 
.. 8E 2540 Rdr Trap Req uest 

4-101 4A Time 150-525----.....;-t FL 

Time 075-150------i A 

4-15 8C (Not) MMS K Bit 8 

(Not) Rdr Clutch Lat~- o.----ort (Not) Rdr Clutch Trap Inlk 

.. 3C 

4-1038B 
4-1035E 
4-101 6C RU017 

9 
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A 

B 

C 

D 

2 3 

2540 

~ :~\~e, Pul,~ -------f 
(Not) Rdr NPRO 

(Not) Off Line 

Read Cycle 

A FL 

4 

4-101 8E Diagnostic Set Rd Brush 

4-101 4A Time 375-450 

Read Cycle ----------1 

5 

, .2C,3D 

Reader Brush Impulse --------1 

RT007 

6 

* Delay allows row 
bit lines to settle. 

4-1 9C Machine Reset Sw 
I-----+-------------Read Cycle Time 375-450 

.• 5E Rdr Over Run Inlk 2 

7 

Block 
Advance 

t-------t..:....:A.. FL 

RT015 

(Block Advance) 
.. 5C,4-109 2B, 
4-1104B,6C 

Note: 

8 9 

Reader Brush Impulse ____ •••• L ___ _ 
I 

TD--~ .. ----~I~ .... ~ 
--' L..150us.,l L.-

Block Adv ______ ~~~ •••• L 

The block advance latch can only be set during the 150us 
period after the drop of the reader brush impu I se signal. 
During reader brush impulse time and for 150 us 
later the reader select latch can not be set. 

4-1015A Time 000-150 
,.7C Reader Shift Adv Lat 

RT015 

4-101 4A Time 000-075 
(Not) Read Cycle 

4-101 4B Native Rdr Pch Reset- RT016 

4-102 8E 2540 Rdr Trap Request 2540 Clock Request 4-11 2A,4-23 2E,4-22 4C 

•. 5C (Not) Rdr Over Run Inlk 2 
4-108 8B (Not) Pch Sel or Trap 

4-10 1 4A Time 075-150 

Reader Sel 
A ~---r-::F:-:-L-,...-----, 4-1083D 

. .7A (Block Advance) ---L-----l 

,.4B Read Cycle Time 375-450 
4-1095C Tens ARC 
4-1095C Tens ARD 

•. 5E Rdr Over Run In Ik 2 
4-101 6C Rst Tr Sel Rdr Pch 

e_--------ReaderSel Latch---__ -.~-______________ ~ 

RT015 

Rdr Col 80 .. 8B Gate RPI Reg to CPU 
j-':;:F~L""------------- Rdr Col 80 Lat ------i.....:..L----1 4-100 4A Ext AS Fi eld Decode B A Gate RPI Reg to CPU 

4-148D 2540 MOde~.4C (Not) Rdr Col 80 Lat 
4-11 9C T4 

• ,4A Reader Brush Impulse 

4-101 4B Native Rdr Pch Reset RT015 

4-1043A Orl RP Equals K Set 
A Rdr Mach Check ______ ---I 

4-353C Gate External to AB .. 5C,4-1028E 

'------_+_ (Not) Reader Select Lat 4-108 6B 

. .7A (Block Advance) ---+--l 
4-1014A Time 375-450-.... -f--l 

A 

4-101 4B Native Rdr Pch Reset 
4-101 4A Time 225-300 ]j 

. .4E,7E 

4-1004A K High Bit 3 •. 4A Rdr Brush Impulse (Not) Rdr Co I 80 Latch -------------.--+-+--I Sh ift Adv Rdr 
OR 1-----r---F-L~----4L Reader Shift Adv Lat .. 2B 

Rd Clutch 

FL 

Rd NPRO 

FL 

RU021 .• 6B Rdr Select Lat 
4-101 4B Time 225-300 

RT041 

Rdr Over Run Inlk 1 

FL 

4-101 4B Native Rdr Pch Reset 
2540 4-1025D Rdr CI Req-----c::.:~ _ ___.J 

CE Panel 
Rdr Sync 

RT041 

A 

.. 9B Reader Micro Shift Lat 

4-101 4B Native Rdr-Pch Reset - -- .-------. 
4-101 6C Diagnostic Rst Rd Advance 

. .4B Read Cycle Time 375-450 

4-110 7B EOR RDI or PFR 

4-1107E EOR RD2 or Pch Chk 

RU041 

I ___ ~ (Not) Reader Shift Adv Lat .. 2B 
RT015 

.. 2e Rdr Mach Check 

Rdr Over Run 

Reader Micro 
1----1.---,--- Reader Micro Shift Lat •• 6C 

FL 

RT016 

Rdr Over Run I n I k 2 ------------------l 
4-101 4A Time 375-450 

Reader Over Run Pulse ----r--"1-- Rdr Over Run Latch 4-43 8B 
4-101 4A Time 450-525--+--_...J FL 

4-101 6C (Not) Rdr Pch Off Line 
Rdr CI Lat Not NPRO 4-102 3B,3D.2E .. 5C, 4-1 02 8E 

4-1004B Native Rdr Pch Reset-------1-

RT006 
•. 2C Rdr Mach Check 

(Not) Rdr Over Run Inlk 2 •• 5C,4-1 02 7D 4-1004A KL Bit 1-------1 RU071 
RT041 

4-101 3B Cntrl RPD K Reset ------., ~ 
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5.5ms 
4-1032C 1400 4-14 80 2540 Mode --------:j 

4-1004A Ext AS Field Decode 0 
4-100 4B Word Type 0 Set Pulse 

Ctr! RP Equal K Set ---r-,r--....,r---e>--~ 
4- 1 00 4A K High Bit 1 A F L 

1----.>--- 1400 Delayed Feed---------------------I Read Feed 

RUOl9 

4-14 80 2540 Mode ---_ ..... 
4-1004A Ext AS Field Decode 0 
4-100 4B Word Type 0 Reset Pulse 

RU019 

.. 5B (Not) Rdr Cmd Inlk 

RUOII 
RUOII 

4-101 7Ei 4-102 2C, 20 

L-----------r:-.r--, ... --Rdr Cmd Inlk-------... 
4-1004A K High Bit 2 ---4t--------:j 

Or! RP Equals K Reset-----I..----1 

4-101 4B Native Rdr Pch Reset 
4-103 BE Reader Over 

Run Pulse 

RU021 

(Not) Rdr Cmd In Ik .. 4A 
4-102 2C 20 

4-1004A K High Bit 1 

1400 Ti me out 4-43 40 (RPS-2) 

.------
2540 
Blocks reset of the 

I Rdr ready latch 

FL 

RU021 

(Not) Rdr Cmd Inlk -------4-...J 
4-103 3B Read Cycle 

4-1004A Ext AS Field Decode B 
4-100 4B Word Type 0 Set Pul se 
4-14 BD 2540 Mode -------I 

RUOl9 

Ctrl R Equals K Set 

8 

12540 
I Conditions the reader 

Read Feed ----'I motor run circuits, the 

.. 6E 

RT041 

I Rdr clutch latch, and 
I the reader feed check 
1 circuits. 

I 
I 

Xfer Cy Req--l 

I 
I 

2540 
The Xfer Cy Rq 
signa I sets the 
2540 Process 
Meter Latch 

Reader Inter 
L _____________ .-...... -~~--_ Reader Interrogati on _____ -1 

A FL 

. .7B Ctrl R Equals K Set 
4-1004A K Low Bit 3 

4-101 4B Native Rdr Pch Reset 
.. 4E Reset Rdr Status 

Rdr Queued 

FL 

. .7B Orl R Equals K Set 

4-100 4A K Low Bit 2 
4-103 BE Reader Over Run Pulse 

.. BE Reader Device End 

4-168E (Not) S7 Chnl 

a I nterrupt La tch 

Set Rdr Req 

FL 

4-101 4B Native Rdr Pch Reset __ .-Jt-_ 
.. 4E Reset Rdr Status ---t...--III...-_.....J 

RU015 

2540 (Not) 2540 Reader Ready--.. 4-102 BC Reader Validity Check 
4- 1 02 4B Rdr Equ ip Chk Gate Rd Ready 

.---~~~~2540Reader Ready------r__. 
FL 4-101 4B Native Rdr Pch Reset-I...°_R .... __ ....J 

RU021 

L--j--'-+-t---------, (Intervention Req) 
L---------.....,~-Reader Intervention .. 80 

FL 

'------ (Not) Rdr Cmd Inlk-----+------------4f-f'--. 
L--------------L.:.:...I __ J--1 ..... (Not) Reader Intervention 4-43 8E 

RU021 

4-101 4B Native Pdr Pch Reset 

Block Rdr 
Int Ready 

FL 

RU023 

4-43-8F 
.. 5E 
4-10780 

.. BC Reader Intervention,-tL_--.Jt-----j 
RU015 

Reader DE 

Reader Initial Ready .. 20 

Status Req 
I------Ir--l-Rdr Pch Status 

FL 
Request 4-40 2C 

Reader Initial Ready ----r-.r----,I- Rdr Device End .. 30; 4-43 BE 
4-103 BE Reader Over Run Pulse FL 

4-1077C (Not) Punch Status Request 
.. 50 (Not) Reader Status Request _'\..-A ....... -..,._...J 

RUDI9 

4- 101 4B Nati ve Rdr Pch Reset 

RU016 
4- 14 80 2540 Mode ---------:j 
4-1004A Ext AS Field Decode B 
4-100 4B Word Type 0 Reset Pulse 

Ctrl R Equals K Reset:::B-
A Reset Rdr Status .. 2C 

4- 1 00 4A K Low Bit 2 

.. 9A Read Feed 

4-100 4A KL Bit 3 



fa .... 
o 
(Jl 

o 
Q) 
to .., 
Q) 

3 

a 
U1 

.. 2 

,-2540 1 
I Punch Ready I 

I FL I 

A I : 
1 ________ I 

3 4 

.. 5D Pch PFR Validity 
4-1074A Punch Command Inlk --r-:-.---,.-------Punch Interrogation 
(Not) Punch Ready _____ -t....A-II FL 

Punch Inter 

L-----Punch Ready-------.... __ • 
4-101 4B Native Rdr Pch Reset _ ... O_R ____ ...... 

5 6 

RU031 

RU025 I 2540 

4-1004A Ext AS Field Decode F 
4-100 4C Word Type 0 Set Pulse 
4- 14 3D 2540 Mode -------; 

.. 5D jJl • ~~~k 
t-....... -------Ctrl P Equals K Set A I 

4-1004A K High Bit O-----L---I I 
4-1098A Units Punch Adr Reg Error OR I-Pc_h __ Eq-u_i-p_C_h"'k ....... __ Punch Equipment Check 
4- 1 09 8C Tens Punch Adr Reg Error F L 

RUOl9 

4-110 7B EOR Rdl or PFR ----f"'--.,--, 
B 4-1107E EOR Rd2 or Pch Chk 

4-107 3D Gated Pch Over Run 4-106 4B, 7A I 
t-1~-----Pch Shift Sync 4-434E 

Validity 
Check 

C 

D 

4-109 5B Pch Cycle Time 375-450 

RU031 
.. 5D (Reset) 

RU03] 

(Pch Sync) 

FL 
Pch Sync Check Lat 4-43 BB 

4-101 4B Native Rdr Pch Reset. ---___ ---' 

4-1004A Ext AS Field Decode F 
4-100 4C Word Type 0 Reset Pulse 
4- 14 3D 2540 Mode ------t 

RU0I9 

RU071 PFR Validity .. 5A; 4-43 4E 

.. 3B Orl P Equals K Set-f-:-lr--l----4L-Pch PFR Validity 
4-] 00 4A K Low Bit 0 __ ---......A___ FL 

Orl P Equals K Reset ~ .. 5C 
4-1004A K High Bit 0 OR (Resetl--_____ ...... 
4- 1 01 4B Nati ve Rdr Pch Reset RU031 

RU031 

I 
I 

7 8 9 
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SS P3 Cmd 
4-1004A Ext AS Field Decode F---"---1 
4-1004C Word Type 0 Set Pulse ---~ A 

4-14 80 2540 Mode ---------t Ctrl P Equals K Set -------
Seq 1 

--~~~-------r ...... r--""'t--____ Punch Stack Select P3 -------, (Seq 1 P3) -----, 

I 2540--l 

: PL257 1 

I 

RU019 

4-1004A K High Bit 2 

4-1075A (Not) Punch Command Inlk 

4-1085A Pch Scan Number 1 ----I 
4-1087B (Not) Pch Scan Number 2 A 

After 9 Emitter --------~L.---' 

RT037 

I 
L 

I 
~+_punch Clutch Set ---.-- .. 6B.7C 

I 

Cycle Punch 

Punch Timing 9 117 226 315 

4-1004A K High Bit 3 -----. __ FL 

SS-P2 Cmd 

Punch Stack Select P2 4-1075A (Not) Punch 

FL Command Inlk--____ ~ 

RU025 

RU025 

.. 3C Punch Clutch Set 

.. 7A Seq 1 

Seq 1 FL Seq 1 Gate ------------1 

4-10558 Punch Equipment Check 
14-101 5C Native Rdr Pch Reset OR .-____ --' (Not) Seq 1 

. .4C A RT037 

Seq 2 
Seq 2 

FL 

4-101 5C Native Rdr Pch Reset 

(Not) Seq 2 , .. 4D 

RT037 
L---------------~-A~ORr--~----~ 

9 

.. 6C (Not) Seq 1 

.. 5C Seq 2 

4-101 5C Native Rdr-Pch Reset ---~---. 

A OR 
.. 6C (Not) Seq 2 -----L......JL........J 

/ I 

Check Stack 

117 226 315 9 117 

Seq 3 

FL 
Seq 3 

RT037 

226 

1 Punch Clutch Set 22'~ 112 II 202 ~ 292 ~ 22~ 112Ja 202 ~ 292. 22. 112. 202 ~ 2921l'3 

2 After 9 Emitter 257 fa 257. 257 ~ 

3 Sequence 1 Lat 2_ 

4 Sequence 2 Lat 

5 Sequence 3 Lat 

6 Stacker Magnet 

7 Stacker Px Cmd 

PunchCmd_ (Stacker info held one cycle by micro) Reset by next Pch Cmd-1 f--52° Card at chute blade 

.. 48 Seq 1 Gate ----1~~~.~ FL 

4-105 5B Punch Equipment Check 
4-1015C Native Rdr Pch Reset 

OR .---,--_ ... 

A 
RT038 

Seq 2 

(Not Seq 1 P3) , .. 7C 

L...Jr-------.L--(Seq 2 P3) .. 7C 
A 

.,3C Punch Clutch Set --L..-_ 

4-1015C Native __ --t 
Rdr Pch Reset 

.. 8A (Not Seq 1 P3) 

.. 8B (Seq 2 P3) 

.. 3C Punch Clutch Set 

4-101 5C Native Rdr Pch Reset 

.. 3C Punch Clutch Set 

.. 8B (Not Seq 2 P3) 

A 

OR 

Fl 

(Not Seq 2 P3) , .. 7C 
RT038 

Seq 3 

Stacker P3 
FL 

(Not) Pch 

RT038 

Stacker P2 

9 

V 

P2 

V 
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co 
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2 3 4 5 6 

Pch Cmd Inlk 4-1480 2540 Mode -------~ 
4-1004A Ext AS Field Decode 0----1 
4-100 4B Word Type 0 Set Pulse -----I 

Ctrl RP Equals K Set ----r-.... --~--_e~-- Punch Command Inlk 4-105 3A, 4-106 3A, 6A 
4-1004A K Low Bit 0 A FL 

RU019 

4-101 4B Native Rdr Pch Reset ___ ---I 

RU031 

4-1480 2540 Mode ---------1 
4-1004A Ext AS Field Decode F------I 
4-1004B Word Type 0 Set Pulse __ --I 

RU019 

7 

Punch Feed 

4-100 4A K High Bit 1-----4~A:lr-::F:-:-L-~~f-
Ctrl P Equals K Set ----L ___ 

8 

Punch Feed 

9 

r----
I 
I 
I 

2540 
Punch feed signal 
conditions the punch 

clutch latch, punch 

I motor controls and 
the punch clutch 

I 
I 
I 

.. 8E Gated Pch Over Run--------.lOR 
4-1004A K Low Bit O------r--, ...-------------- (Not) Punch Command Inlk----------..... __ ...J I error circuit. 

I 
I 
I 

4-14 BD 2540 Mode --------1 
4-1004A Ext AS Field Decode 0----1 
4-1004B Word Type 0 Reset Pulse-----f 

RU019 

A 

Ctrl RP Equals K Reset 

1-- - - - --, 
I Punch Ready I 
I 
I 

FL I--- I 
I 

I 
I 

( Not) Punch Ready 

. r 
1---- (Punch Write) ----, 

4-111 4C I 

(Punch I ntrvn Req} 

FL 

I 
L 

- -- ---, 
Blocks reset of the I 
punch ready latch. I 

I 
------' 

(Not) Pch Intervention 

4-434E 

RU031 

4-10838 Punch Cycle --+---L~ 
RT041 

A 

.. 4C Set Punch Req---'_--I 

I 
I 
I 

XferCy Rqi 

I 
L 

Punch DE 

Xfer Cy Rq signal 
sets the 2540 Process 
Meter latch. 

I 
I 
I 
I 
I 

_J 

I 
I 
L 

I-- I A 
Punch Ready ----ll.... __ l...._.....J OR Pch Device End 4-434E .. 8E Gated Pch Over Run 

4-1480 2540 Mode --------~ 

4-1004A Ext AS Field Decode F----...... A 
4-1004B Word Type 0 Reset Pulse ----I 

RU019 

1------) 

I 2540 I 
I Pch Clutch I 

2540 I 
-.l 

.. 6A Ctr! P Equals K Set 

RU031 

Set Punch Req .. 8B 

L..o.4-- (Not) Pch Intervention 

4-1004A K Low Bit 2 
.. 30 Ctr! P Equals K Reset 

4-1014B 

A 
OR 

Block Pch 
I nit Ready 

FL 

1.-________ Pch Intervention -----11 __ .....1 
4-1004A K Low Bit 2 

.. 9C Punch Device End------I OR 

.. 8E Gated Pch Over Run 

4-101 4B Integrated Rdr Pch Reset 

Ctrl P Equals K Reset _---'r---, 

Pch Status 

FL 

RU015 

Pch Queued 
.. 6A Ctrl P Equals K Set -~----.." 
4-1004A K Low Bit 3 FL 

A I---~- Reset Pch Status ----------------1 
OR 

4-101 4B Native Rdr Pch Reset -~L....IL __ t_--__1 
.. BC 4-100 4A K Low Bit 2 -""----" 

RU015 

4-168E (Not) S7 Chnl 0 Interrupt Latch 

2.2ms 
.. 3A Ctrl RP Equals K Set 

RU015 

Punch Initial Ready ---I I 

.. 3C 
.. 4D Reset Pch Status 

4-101 48 Native Reader Reset 

Punch Status Request 4-43 4E; 4-104 5D 

4-1 DB BB Punch Select Lat TO 
! FL I 
I ! 4-10548 ~-- Pch Mach Check --------...... --------------.-....j 

FL 

RU 016 

I I 
4-1004A K Low Bit 4-101 4A Time 000-075 

Punch Over Run 
,-----------4-------------------------1 A OR 

I ! 
RT021 

4·101 5C (Not) Diagnostic Single Cycle 

RU031 

A 

Pch Over 

Run Inlk 1 I I 

I Pch NPRO I 4-101 4A Time 375-450 ---------1.... 1 FL 1--___ Pch Over Run Set ____ .... O_R. 

I FL I 4-101 6C (Not) Rdr Pch Off Line 

I ! I Ar!--------------------~ 
RT006 

I I 
L _____ ~ 

RT021 

4-101 4B Native Rdr Pch Reset----

Pch CI Lat NPRO 
4-lOB 2D 

r - ---l 
I CE Panel I 

1-----=.1-0 Pch I 
I Sync 1 

L ____ J 

4-10850 Pch CI Req 

4-10B 6C, 8A 

Pch Over Run Inlk 1 -----I 
4-101 4A Time 225-300 

(Not) Pch Over Run Inlk 1 
4-10B 6B, 7A 

OR 

Pch Over 
Run Inlk 2 

FL 

RT041 

Gated Pch Over RUIJ Punch Over Run Latch 
FL 4-438A 

4-101 4B Native Rdr Pch Reset 

RU071 . 
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C':l 
:::r 
(") 
0 
:::::l 
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III 
"0 

2 3 4 5 

2540 -I 

I 
Pch Sca n Pu Ise I 

I 
Brush Gate Latch A 

A 
4-1018E Diagnostic Sel Pch Scan 

Punch Scan --------,-, 
4-1014A Time 000-150 A OR l------------.--:F:-L1 

A 

Pch Scan No. 

6 

4-10638 

7 

4-1004A Time 150-225 -------1 
4-1076E (Not) Pch Overrun Inlk 1 

Pch Scan No.2 

Pch Scan Number 1-------.... r':lr--' 
A 

4-101 4A Time 375-450 
FL 

A 

8 9 

Delta Pch Scan 

I---------------r---,..- Delta Pch Scan Lat .. 68 
FL 

4-100 48 Native 
Rdr Pch Reset 

. .48 Pch Cycle Time 375-450 

4-107 6E Pch Overrun I nlk 1 
RT018 

INotl Oft L,ne I 

~ i [ At", 9Em,"" ~ I 
L __ :~~:: ~:~ ~;~O =-=! I--+j--- :~:19 4:m;:~: 375450 

&"""--'---' 4-101 4A Time 000-075 

4-101 48 Native Rdr -.... _____ --' 

Pch Reset 

4-1014A Time 150-225-----1 

4-10048 Native Rdr Pch Reset 

(Not) Pch Scan Number 2 4-10638 

B 

c 

o 

E 

Pch Cycle 
4-101 4A Time 000-150 ----r--..--, 
._9C Shift Advance Pch Lat ----t 

4-101 48 Native Rdr Pch Reset 

.. 9C (Not) Shift Advance Pch Lat 
4-1014A Time 000-075 - ___ ....... 

'--~-...... RT018 

A Pch Cvcle Time 375-450 

Punch Cycle --4 ..... -----------1 
4-1014A Time375-450 

.. 60,80 4-1095C Tens ARC 
4-109 5C Tens A RD 

.. 9A Delta Pch Scan Lat-----; 
4·101 48 Integrated Rdr Pch Reset 

FL 

RT021 

4-1014A Time 300-375 --------1 
.. 9A Delta Pch Scan Lat -------1 
4-10378 (Not) Rdr Sel or Trap----t 

41086E (Not) Pch Overrun Inlk 

.. 5C Decode Enter 

4-1075E Pch Overrun Inlk 1 
4-101 6C Rst Tr Sel Rdr Pch 

A 

OR 

Punch Micro 
.. 7E 

.. 88 Punch Select Lat FL 

Pch Sel 
ur--....,----Punch Select Lat .. 80; 4-10928; 4-110 4C 

FL 

(Not) Punch Select Lat 4-10358 

.. 9A 0 Ita Pch Scan Lat A 
DR 

4-1014A Time 300-375 

Punch Micro Lat -------t_....l._J 
4-101 40 Gate CPU to Ext Pulse 
4-1480 2540 Mode A 1-..... --- Decode Enter------L_ .. 

Punch Shift Adv 

L------"'"'--Shift Advance Pch Lat 

Pch Clutch 

4-1004A Ext AS Field Decode F 

.. 6E (Not) Pch Clutch Tap Inlk 
4-1014A Time 300-375 

,.----- Pch Clutch Lat 

=tJ-I 4-107 5E 
A Pch CI Req 

Pch Trap I nlk 
4-107 2 E Pch CI Lst Not NP RO ----r-r __ -1-~-----------------r'r-_, 
4.10378 FL 2540 Pch Trap Request FL 

4-1014A 4-101 4A Time 375-450 -----4 ___ 

4-101 4A Time 375-450 

4-107 (Not) Pch CI Lat Not NPRO 
4-101 48 Native Rdr Pch Reset RU018 RU018 

4-101 48 Native Rdr Pch Reset 

. .4B Pch Cycle Time 375-450 

4-1107E EOR Rd 2 or Pch Chk 

4-11078 EOR Rd 1 or PFR 

4-101 48 Native Pdr Pch Reset 

4-101 70 Diagnostic Rst Pch Advance 

FL 

.. 38 Punch Cycle --------1 
4-1014A Time 375-450 -----I 

OR.------L~L_ __ J 

End of 8yte Record-------L-L--.J 
RT021 

.. 78 Punch Select Lat 

(Not) Shift Advance Pch Lat .. 28 

.. 38 Punch Cycle -----I 

4-101 4A Time 375-450 
OR 

Pch Sel or Trap 4-102 3E 

(Not) Pch Clutch Trap I nlk, ..40 

_.5C Deocde Enter ------I 
4-101 6C Rst Tr Sel Rdr Pch 

Punch Trap 

FL 
2540 Pch Trap Request 4-232A 
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0 
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o 
<0 

:JJ 
CD 
OJ 
c.. 
CD 
-:' 
~ 
C 
::::l 
C") 
::::r 
C 
::::l 
;:j: 

A 

B 

• 

c 

o 

.. 

E 

2 

h Advance 4-110 BD (Not) Block Pc 

4-10B 9C Shift Advance 

4-1004A TimeOOO-075 

Pch Lat 

dr Advance 4-11 () 8(; (Not) Block R 

4-1037C Reader Shift A dv Lat 

4-10B 9A 

4-1088B 

4-101 4A 

4-1037 A 

4-10368 

4-10338 

4-1014A 

4-101 48 

Lat Delta Pch Scan 

Punch Select L 

Time 450-525 

at 

e} , 

Lat 
(Block Advanc 

Reader Select 

(Not) Read Cy 

Time 375-450 

cle 

Integrated Rdr Pch Reset 

3 

A 

L I-- OR 

A 

RT016 

A 

-
OR 

A 

---
RT015, 16, 21 

Address Registers Advance 

A 

8 

c 

D 

E 

Adv SS 

Adr Ten 

4 5 

70ns 

Adv,noe ARtrAdv,ne, AR SS-----. 

RU016 

Note: Reset Address Reg signal resets 

the units and tens A,B, and C 

off and D,E on. 

Reset Address Reg --------.... ---~ 

+1 

6 7 

4-10348 Read Cycle Time 375-450 

P-R Units Adr Reg Check 

A check is made that 

only 2 latches are on 

at one time. There 

should always be 2 

latches on. 

(Error} 

A 

RT029 

8 

4-10228 Reader Address 
Units Read Adr Reg Error FL 

4-1014B Integrated F3dr Pch Reset 

RU071 

RT029 
Units Punch Adr Reg Error .. BC; 4-105 48 

4-10848 Pch Cycle Time 375-450 --~ 

4-4388 

L-.._---J .-. __ --11.-_____ (U nits) ------.... 

RT 

2540 

Units - Tens Decode 

The address is decode and sel

ects the requ ired storage pos

ition for the reader and/or 

punch brush. The decode is 

also used to select the correct 

punch magnet. 

:::~ 
AE =2 

8E = 3 

A8 =4 

AC= 5 

80=6 

9 

Reader Address Check 

4-43 BB 

r------(Advance Tens) -----' --------- IT,n'J-----i 
4-438A 

4-10348 Read Cycle Time 375-450 -----f 

p- R Tens Adr Reg Check 

A check is made that 

only 21 latches are on (Error) ---. 
at one time. There should 

always be 2 latches on. 

RT031 4-108 48 Pch Cycle 
Time 375-450 

A 

RT031 

.. 8A 

RT031 

BD = 7 

CD = B 

CE=9 __ 

Tens Read Adr Reg Error .. 8A; 4-102 28 

Units Punch Adr Reg ErrorTI 
T h Ad R E OR F L Punch Address Check 

ens Punc r eg rror 4-438A 

4-1054B 

RU071 
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A 
:0 
0.. 

"'1J 
-n 
:0 4-108 3B Punch Cycle 

:0 
0.. 

~ 
"'1J 
(") 

:::r 
(") 
:::r 
7' 

en 
:::r B 
=t; 
r-+ 

:0 
C"D 

c.o 
(ii' 
r-+ 
C"D 
"""I 
Ul 

c 

o 

4-108 3B Punch Cycle 

E 

3 • 
1--- --::0---

I 
Rd 1 Row Bit Odd Latch 
Rd 1 Row Bit Even Latch 

(Not) 51 Col Feed Ctrl 

I 

4 5 6 

70ns 

.. 80 RP Sh;ft Ad, V-J 55 I ~ RP Sh;ft Ad.,nc" SS _ 

4-1014A Time 225-300--l]I ~ .. 6D 

RU016 

Rd1RowBit~ 
4-1033B Read Cycle A OR PFR·Rd1 Shift Gate-----t 

1-1---- PFR Rd Row Bit ~0~ 
RT016 

7 8 

* Note: Position 8 is reset on, all others off; 

therefore the EaR position turns on by the 

eigth advance pulse. This signals that the shift 

register is fu II. 

t--- (Not) Col 8 Rd1-PFR Data In 
~ (Not) Col 7 Rd1-PFR Data In 

f--- (Not) Col 6 Rd1-PFR Data In 

PFR Row Bit Odd Latch L Row 8;t Even L,,,h 

-----I Rd1-PF R 

6~6 
5- /5 
4J1' /4 
3J1'/3 
2 JI' /2 

f-- (Not) Col 5 Rd1-PFR Data In 

f--- (Not) Col 4 Rd1-PFR Data In 

~ (Not) Col 3 Rd1·PFR Data In 

~ (Not) Col 2 Rd1-PFR Data In 

4-43 7D (RP-1) 

4-1039C Reader Micro Shift Lat----i 
4-101 5C (Not) Diagnostic Single Cycle 
4-1037C Reader Shift Adv Lat-----i 
4-1014A Time 450-525-------i 
4-1034B (Not) Read Cycle ------t 
4-103 6B Reader Select Lat -------f 
4-1037 A (Block Advance) 

4-1014A Time 375-450 --------1 

Sh ift Register 

A 

Output line is active 

when the bit latch is off. 

1 /1 ~ (Not) Col 1 Rd1-PFR Data In 

EaR ~ EaR Rd1 or PFR--....... --4-102 2A. 7D; 4-105 3C; 4-108 6D 

~~ (8-EOR) 

RU033-037 

4-108 9C Sh ift Advance Pch Latch Ht--- Reset R-P Shift Reg-----' 
* Th is 0 R is shown each place it is used 

(4-103 6D; 4-108 7D) 4- 101 5D (Not) RP Diagnostic Lat 

4-1086C Punch Micro Lat-------I 
4-1014A Time 450-525-----..... --1 

4-1089A Delta Pch Scan Lat-------f 

4-1087B Punch Select Lat-------I 

4-101 8D Diagnsotic Reset Shift-------1 
4-101 48 Interegrated Rdr Pch Reset -----I 

RT015, 16,21 

'--__ .. 6E; 4-111 5B 

4-1037 A 

End of Byte Record 

.. 7E EaR Rd2 or Pch Chk 

4-1092A 

A N (Not) Block Rdr Advance ---4 ......... --1 

9 

4-1036B 

(Block Advanc=8-B-) 

Reader Select 4·1037C Reader Shift Adv Lat A 

RT015 Shift Advance Pch Lat------f 
OR RP Shift Adv .. 5A 

I-~'--l 

I ::~ ~~: ::: ~~:n L~:t',hh =§j ... --tl---- Rd2 Row Bit ----..r-,r-, 
INotl 51 Col Feed C'" I 4·10338 Re,d Cycle 

Pch Chk Row Bit Odd Latch 
Pch Chk Row Bit Even Latch 

i---+---Pch Chk Row Bit 

RT016 

A 

RT015 

4-1089C 

Delta Pch Scan Lat-:E}-8-
A N (Not) Block Pch Advance ---.--- 4-109 2A 

Sh ift Advance Pch Lat 4-111 2A 

4-1089A 

.. 6A RP Shift Advance SS 

Pch-Chk Rd2 Shift Gate---1 

Rd2-Pch Chk 
Sh ift Register 

.. 5C Reset R-P Shift Reg 

RT021 

I--- (Not) Col 8 Rd2-Pch-Chk Data In 

1------ (Not) Col 7 Rd2-Pch-Chk Data In 

~- (Not) Col 6 Rd2-Pch-Chk Data In 

I--- (Not) Col 5 Rd2-Pch-Chk Data In 

~ (Not) Col 4 Rd2-Pch-Chk Data In 
I--- (Not) Col 3 Rd2-Pch-CH Data In 

~ (Not) Col 2 Rd2-Pch-Chk Data In 
t--- (Not) Call Rd2-Pch-Chk Data In 

4-437C (RP-2) 

Output line is active 

when the bit latch is off. 

I--- EaR Rd2 or Pch Chk .. 7C; 4-102 2A; 4-105 3C 

(Active) 

(S-EOR) 

RU038-041 
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=h 
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:0 
([) 
to 

:0 
0. 

:j 
3 
::J 
to 
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A 

C 

D 

~ 

" 
4-108 9C Shift Advance Pch Lat==E}- 70ns 

A Pch Advance R-P Shift 
'4-110 7D (Not) Block Pch Advance ~ 

RT021 4-1014ATimeOOO-075~ 
4-l4 3D 2540 Mode RU016 RU016 

Pch Advance Decode 55--------, 

Punc h Decode 
Shift Register 

• 
*Note: The decode position is reset off; all other positions ore set on or off by the bit condition of the 
Ext 8us Out. If bit position 1 is on, the decode latch is turned off on the next advance and the Punch 
Decode signal is inactive. 

4-1004A Ext A5 Field Decode F ----i 

4-100 4D Gate CPU to Ext Pulse ~ _____ _ Decode Enter SS ---------,1 
----------------l 2540 

Pch Mag 

4-101 5D R-P Diagnostic Lot -----lJ---- RU017 RU017 
4-100 4A Ext Bus Out 0-7 _X ___ '- Reset I 

RU017 Note: The bits from the image storage are the 
inverse condition of punch ing. 

4-110 5C Reset R-P Shift Reg---~ 
I ~ PL2:~dress I 

(8-Decode) 
RU043-046 

1~(Not) I 
4-101 4A Time 225-525----:-. __ P_L2_57--j 

'-108 3",,",h C,d, L ______________________________________ J 

4-14 8D 2540 Mode -------1 
4-100 4A Ext A5 Field Decode F 
4-100 4C Word Type 0 Set Pulse 

RU019 

P 
Or! P Equa Is K Set 

4-100 4A K Low Bit 1 

F R Restart Gate 

~ r-----
FL 

4-107 5A (Not) Punch Command In tlk- ----RU025 

Reader Transfer Advance I 1 I 
060 060 060 

, 
Name MDM Page O~O 

I I I 

1 Rea der Brush 1m pu Ise 4-103 3A 500 us -2 (Rdr Brush Imp TO) 4-1036A --11- 150 us -3 (Block Advance) 4-1037A 375 

4 Reader Se lee! 4-1036C 

5 Reader Shift Adv Lot 4-1037C 

6 Reset Address Reg 4-1093B 
375 • 450 

7 

2 I 
o~o 

LPunch DeCOde~ 
4-101 5C Diagnostic Single Cycle 

4-101 5D R-: Diagnostic Lot A OR Punch Decode 4-434E 

Restart Gate Punch 

RU071 

-l 1-----2540 
Restart 

I 

I j 

I Pch Feed Stop IA FL 

Pch Chk Diy 
(Not) Pch Feed Stop JA 

L ______ ~ 

Punch T ronsfer Advance I 1 I 2 I 3 7 I 8 I Trap I 
Name MOM Page 000 000 o~o abo 000 000 000 000 000 

3 I 7 
\ 

8 I Trap I I Punch Scan 4-1083A .. I 
660 O~O 060 060 
II I I I 

2 Punch Scan #1 Lat 4-108 SA 
'/ ( -I I I 3 Punch Scan #2 Lot 4-1087 A - \\ I 

4 Delta Pch Scan Lat 4-1089A \ l ( 
.. ~ \ 

( 

5 Punch Select lat 4-108 7B )) \\ 
6 Punch Shift Adv lot 4-1089C \\ 

II 375.110 
375·12 7 Punch Cycle 4-10838 

000 \\ 

\\ I 8 Reset Address Reg 4-10938 
450 • 525 

/~ 

\ '1 Read Cyc Ie Latch 4-103 3B 
000 \ \- Reset RP Shift Reg 4-11058 

450 • 525 15·450 • 

8 Advance AR 4-1094A 
5·000 • • • /. • 1. 10 Advance AR 4-1094A 

6 ·000 • • • I • • • 
9 RP Shift Adv 4-1106A 

225 • ~\ I I--- ------- • • • • 
10 End of Byte Record 4-1103C J ......J 450·5 

II RP Shift Adv 4-1106A 
225 • • • -- • 

12 Pch Advance Decode 4-111 SA 
6'000. • • • • • 

11 Reader Trap Latch 4-1029D \ _I 1 13 End of Byte Record 4-110 8C ... -12 Reader Micro Lot 4-1039C \ \ j L.-,225 
14 Punch Trap Lat 4-1087D -13 Reset R-P Shift Req 4-1105B 

375 • 450 \~ I I 
12·450. 

15 Punch Micro Lot 4-1086C 

This shows the Shift Register being loaded with 8 bits ~nd recognizing when the register is full (End of Byte Punch Decode Shift Register Loaded 

Record). Also the trap latch and the time for the trap; a \I 8 bits are transferred in parallel. When trap is The first 8 bits have been loaded into the Punch Decode Shift Register prior to receiving the punch scan pulse. 
taken tile Reader Micro latch turns on, setting conditions for the next 8 bits to be loaded into the registers. One bit is shifted out for each Pch Advance Decode pulse. End of byte record signals the end of 8 bits. 

I I 2 

000 

• 

• 



~ 0 2 3 .. 4 .. 5 .. 6 7 8 9 
-" 0;' 

to 
I\,) ~ - - - - - -

Q) 

3 2540 --" ~ 0 - ...... 
0'> 

(Not) Rem Stop ~ !'J 
A Punch Run In 4 Bit Modify Pu liOn 4-43 4E 

-1 
3 FL 

::J 
to 
.-+ 
0 
I\,) Die Sta Diy 
01 PL 347 
~ ~ A PFR Unit Exception Gate 4-43 4E 
~O Throat Diy FL 
I\,) PRF EOF 
01 
~ FL OR 0 
en 
cO' 4- 1 08 3B Punch eyc Ie Power ::J 
Q) B (Even Address) Pch Read Out Drive On Reset 
r-+ 4-10 1 4A Time 150-525 *Pch Clutch Latch 0 
m 

(150-450) 
No 2 Br Diy 

X (Reader) (Not) No 1 Br Diy .-+ A 1400 Unit Exception Gate 4-43 8E (1) 
End of File (Not) No 1 Br Sta ~ Rd Read Out Drive 

::J 
4-103 3B Read eyc Ie Q) FL 

'TI ~ OJ 
("') 

::t' 4-101 4A Time 075-150 Row Bit Reset Even Aux Latch 
-< 

Unit Exception Gate Reader 4-43 8E 

C Rd Feed Stop Latch =8 
OR ,...-------+-Gate Rd Complete 25404-43 8E 

No 2 Br Diy or Runout 

Pch Brush CL Delay--------- Pch Brush CL 4-43 4D 

D 



:J 
.-+ 
en ., -I:U 
(") 
en 

2 3 

External Out Interface 

4-319D LS Data Bus In P,O-7'------.r-_-~-~~=-----1 
4-13 (AS Field Decode (}-F )-------1 
4-12 Or! Reg Bits 8-11 ________ -1 

4-12 Orl Reg Bits 3,12-14-------1 
A 4-36 P2 6D Carry Bit 1 ________ --1__ __ __ __ _ 

4-134A Or! Word Type 0-----1 
4-12 (Not) Or! Reg Bit 2---.... 
4-119D T6-------ooo4 

RMOOI 

4-134A Orl Word Type 0---
• 4-12 Or! Reg Bit 2------1 

4-119D T6-------------I 

RM001 

4- 1 3 4A Or! W ord Type 3 __ ---I 
4-12 Or! Reg Bit 2--------1 
4-12 Or! Reg Bit 12 _____ ---1 

4-119E T8---------i 
RS031 

4-134A Orl Word Type 3--~rT--' 
4-156B KH Decode 7-----i A 

4-12 (Not) Orl Reg Bit2------t 
4-11 9D T7 OR 
4-1258 Prog Mem Word Cycle 

~ { (Not) Orl Reg Bit 2 
4-12 Or! Reg Bit 12 -----I 

Or! Reg Bit 13-------L--'_J 

A 

RM061 

C 

D 

S L091 , SX091-093 

4 

Ext Bus Out P,0-7 
(Ext AS Field Decode O-F) 
(K Low Bits 0-3) 
(K High Bits 0-3) 
Carry Bit 1 

Word Type 0 Reset Pulse 

Word Type 0 Set Pulse 

Sample AC Into S3 

4-149D 1403 Mode 

PR052 

5 6 7 8 9 

Gate CPU to Ext .Pulse 
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---0> 
c.o 
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o 
::J 
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::J 
0-
(f) 
.-+ 
Q) 
.-+ 
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A 

B 

C 

D 

E 

I 

I 

I 

I 

I 
I 

I 

I 
I 

I 
I 

I 
I 
I 
L 

2 3 4 5 6 

1403 
Start Key 4-209 4E Reset Diag Or! Lt 
.----.-1------ Start Latch ------------1 

FL 4-213 5C (Not) Space or Restore Gated A OR Start or Single Cycle 4-213 3B 

Energizes Kl0 
which drops K9 

Gate Interlock YA 131 

SINGLE 
CYCLE 

Single 
Cycle Print 

A 

PR 231 

K9-1 Note 1 

JL" ~hain Intlk 

L .. 4C; 4-206 5E; 4-204 5E, 9E 

; \log1e Cycle Pc1~t Key (p,e~edl~L Single Cycle Prt 

Single Cycle Pnnt Key 

L ___ J---------i!---::-(Released) 4-203 4A Print Control 
. .7B (Not) Print Ready OR PR 212 4-203 4C Single Cycle Mode 

I .. 5E 1403 Mach Reset 4-211 9B Coil Protect Check 
4-206 7E Sync Check -----I 

I----------tl--- Stop Key (Pressed) ---------------------------------1 OR 1---____ --' 

4-213 4B Forms Check -----I 
STOP 

I 4-213 4A End of Form Latch 
Power Off Reset ----l 

V J1'UL ---+--' ~ I Eod of fo~-----t 

Points Closed When I 
Out of Forms. (Also 

S_h_ow_n on_D_ia_g . 4-_2_1_3) J 

.. 5A (Not) Chain Inlk-(T-Casting Open) 

PR231 

PR 231 

Print Gate 
4-200 4A K High Bit 0 _r--__..._--...... _ Print Gate 4-203 2A 

.--______________ --; A FL 

4-213 9B (Not) Space Drive 

4-2035A Print Scan 4-2138E (Not) Carriage Busy 

Print Ready 

FL 

7 8 9 

4-211 8E PLB Parity Check -----l 
4-211 8D Hammer Check -----i OR 1-__ -, 
4-211 6B Coil Protect Check----t 

Bypass Sw 

1403 Attention 
4-211 5E Prog Sense Reset __ --r-_----, 
. .7B (Not) Print Ready ___ ---t-~A. __ FL 

. .4E 1403 Mach Reset -----1"--. 
OR 

PR 152 

Print Ready 4-44 7C 

4-202 6B (Not) Print Req Latch 

.. 3B FL 

4-213 4C, 5D, 7A 

L-__ (Not) Print Ready --1--1 

.. 5D (Not) Printer Busy - ___ ---I PR 231 
4-202 6A (Not) Print Req Latch 

150 ns 

PR 231 

CPU -
PRT 

Initial Ready SS 
4-2022A 

.. 5E 1403 Mach Reset --L::::~L_.__1----(Not) Print Gate-------I 
PR 151 4-11 9C T 4 ----------i A 1-----...... - Device End Set 4-202 5A 

Printer Busy 4-203 4B (Not) Print C~ntro I 4-200 4B Word Type 0 Set Pulse 
4-200 4A Ext AS Field Decode D 1------4Il------ PRA Set ---------1-:1..--11---- Pri nter Busy ----------1 

.--____ -LA-II FL 4-2139A (Not) Dble Triple 4-14 9D 1403 Mode -------L---.J 

PR 072 4-200 4A K High Bit 3 .. 7B Space BLK DE 

Device End 

FL 

OR ~--IL_J--"'-- (Not) Printer Busy---------------1L_--.J 

1403 Mach Reset 
PR151 

4-209 4E, 
4-200 4B Word Type 0 Reset Pulse 
4-14 9D 1403 Mode------t 
4-200 4A Ext AS Field Decode D 

1---iIIt----- PRA Reset -----1:-111 
4-2004A K Low Bit 2 ----....--.1 r---e-- 1403 Mach Reset 

PR 072 

PR 072 

PR 151 

Device End 4-44 7C, 4-209 4B 

Note 1: Chain interlock is active when K9 is down. 
(T -Casting closed and locked). 
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2 3 4 5 6 

Initial Ready 4-44 7C 
Initial 
Ready Req 

4-201 9B Initial Ready SS----..-....:.--}...---..... - ___ Ready Req Hold----------------l 
FL 4-201 7D Device End Set ----I 

,---- Set Print Req uest -----~ 
4-11 9D T8 OR 

4-200 4B Word Type 0 Set Pulse 
4-14 9D 1403 Mode --------l 
4-200 4A Ext AS Field Decode D 

PR 151 

4-200 4A K High 

~-- PRA Set-----4If--1 I 

PR 072 

4-203 90 Clock 7-0 
.. 4C Oiag. Req Gate 

PR 152 Pri nt Req uest 
4-11 9C T4 --------1 
.. 4D (Not) Diag. Req Gate - __ -L----I FL 

PR 152 

Request Queued 
Set Print Queued 

4-200 4B Word Type 0 Reset Pulse 
4-14 9D 1403 Mode _____ --I 

4-200 4A Ext AS Field Decode D 
PR 072 

4-200 4B Word Type 0 Set Pulse 
4-14 9D 1403 Mode------t 
4-200 4A Ext AS Field Decode F 

4-200 4A K Low Bit 0 
PR 073 

PRA Set --------1r.T. 
4-2004A K High Bit 1 
4-201 5E 1403 Mach Reset 

.. 6E Diag Req Gate 

A FL 

FL 

4-16 8D (Not) S7 Chnl 0 Interrupt Latch 

Diag Req Gate .. 5A 

Print Req Latch 4-44 70 

PR152 

4-2004A K Low Bit 0 OR (Not) Oiag Req Gate .. 5A 
PR074 

Reset Diag Request Gate 4-213 3C 

4-201 5E 1403 Mach Reset 

. A Control Function Set --------r-, 

Diag Decode 2 
4-200 4A K Low Bit l--~-r-:A ..... -F-L-1----- 2 

- (Not) 2 ___ --..J 

PR074 

Diag Decode 3 
.~~~--~------3----~ 

4-2004A K Low Bit 2 _~ FL 
4-13 5A Orl Word Type 0 n-

4-12 Or! Reg Bit 2 4-14 9D 1403 Mode -------1 

RM001 4-2004A Ext AS Field Decode F A 
Diag Decode Reset -~----------j----L--.J--- (Not) 3 ----./ 

4-11 9C T4 ----I 
PR074 

PRon 

Diag Decode 4 
.. 3C PRB Set --H--;I.-r--"l----- 4 ---~ 

4-2004A K Low Bit 3 ~ FL 

PR 074 
~-:~~~~---------l~--J-----(Not4)------~ 
Dlag Decode Latches 
Reset at T4, Set at T6 

7 

(Not)2~ 
(Not) 3 A Diag Decode 1 L 
(Not) 4 

PCC Tr 128 

PCC Tr 64 

PCC Tr 32 

PCC Tr 16 
4-2058D 

PCC Tr 8 

PCC Tr 4 

PCC Tr 2 

\ PCC Tr 1 

2 
4-203 4A Print Control 

4-203 SA Print Scan 

4-204 7C PSS Gate 

4-204 9C Home Gate 

4-204 7E SS3 

4-209 5B Print Compare Gated-

4-209 5D Last Scan 

4-206 7E Sync Check 

4-213'9E Carriage Busy 

4-213 9C Space Drive 

4-21380 Skip Drive 

4-213 9C Carr 5ettl ing 

Carr Brush Reg 8 -
I 

Carr Brush Reg 4 -
4-2125C 

Carr Brush Reg 2_ 

( Carr Brush Reg 1 -

4 
PLC 

I 
PLB Cl 

4 -2084D 
PLB C2 

PLB C3 

4-204 3D MCS Mode 

4-210 8B Addr HD Off 

4-212 2D El Emitter 

4-212 9D Channel 1 Latch 

0 

1 

2 

3 

4 

5 

6 

7 

0 

1 

2 

3 

4 

5 

6 

7 

0 

1 

2 

3 

4 

5 

6 

7 

0 

1 

.2 

3 

4 

5 

6 

7 

8 

Diag Bits to CPU 

X280 2482 

X282 2FOO 

X284 5007 

Display 1403 

Externa I F 

Note 

PRD 

X280 2482 

X282 2F40 

X284 5007 

Display 1403 

External F 

Note 

PRO 

X280 2482 

X282 2F20 

X284 5007 

D isp lay 1403 

External F 

Note 
PRO 

X280 2482 

X282 2F10 

X284 5007 

Display 1403 

External F 

Note 
PRD 

(0-7) PR081-088 

No 
To 
ent 
rou 

9 

te: 
Display the PRD External, 
er the indicated Microprogram 
tine into the CE Trap Area. 

The contents will be displayed in 
Byte 1 indicators. the 

Diag Bits 0-74-44 8D 
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" The input is a CE aid. I f home gate is j u mpered (back paneD, 
the Print Control Latch can only turn on at home gate time. 
Printing will then always startwith the PCC at a value of 01. 

Print Control Set 4-209 2C 

4-2046E Printer in Sync --------~ 
4-2139C (Not) Carr Settling Print 

Control 
.. 70 

5 6 7 8 

-------4-2014C 
4·206 2C, 6C, 7C 

1-~~e71 
I PR I 

L Sync .1 ___ I 
OR Scan Clock Run .. 5C 

PR412 

Print Scan Clock Control 4-201 4C Print Gate -----------t 
4-204 9C Home Gate (Jumper) *- - - - - - - -
4-2049C Advance PCC ---------~ 
4-2047E SS3 -------..._-----f 

Print Control-----..... ~r.,r-_,f_----4--Print Scan---r_,r--l--!--- Clock Control . .4B; 4-205 28, 5E; 4-209 4C 
FL 

4-2046E (Not) Printer In Sync--+------i 

4-20490 Reset Home Gate F L .. 90 Clock 5-6 -----~ FL 
4-201 5C 4-210 4A Adr 44,88 or 132-__ 

(Not) Print Control __ ,_LO_R .... __ ..J (Not) Print Scan 

.. BC (Not) Osc 

.. 90 Clock 7-0 

r-L.:...:JIL_J---(Not) Clock Control 4-204 4B; 4-207 2A; 4-208 3D 
PR261 PR412 4-205 2A, 40; 4-206 2C 

Clock Control 
A ... 90 Clock 6-7---------1 

... 5B (Not) Print Scan------I 
4-209 50 Last Scan -----{-, 

A .. 90 Clock 0-1 __ --1 

4-211 6C Coil Protect Gated OR 

4-200 4B Word Type 0 Set Pulse Single Cycle 

.. 28; 4-206 6C 

4-2004B Word Type 0 Reset Pulse 
4-2004A Ext AS Field Decode F 
4-14 BO 1403 Mode--------t 

A 

Si ngle Cycle 
Clock Run 

PR 8 Reset --------1--::--.---, 
4-200 4A K High Bit 1 FL 

4-2004A Ext AS Field Decode F A 
4-1480 1403 Mode ------~ 

1--+--- PRB set-------r:A~r-_,~------- Single Cycle Mode 4-201 5B 

4-2004A K High Bit 0 FL 4-20958 

.. 90 Clock 1-2-----...---. 
4-201 5E 1403 Mach Rst -~_ ..... __ ..., 

Print Control 

Print Scan 

Clock Run 2 

Oscillator Trigger 

Clock 0-1 

Clock 1-2 

Clock 2-3 

Clock 3-4 

Clock 4-5 

Clock 5-6 

Clock 6-7 

Clock 7-0 

4-2004A K High Bit 1 ----------1 
4-19C Machine ResetSw----------t 

1.39us (.6us. 1403 N1) 

OR 

..... --------11.1 us (4.8 us. 1403 N1 )-----+1 I-

4-20448, 3D 

L __ ..r~-- (Not) Single Cycle Mode 

PR073 

.. 7A Scan Clock Run ----4 

12·5 

4-210 BC 
4-20430 

Clock Run 

FL 

A 

PR073 

Osc Trigger 

FF 

.. 90 Clock 7-0 ---tL-J-----------'I------iL_--1 

(Not) 2·11 

11 

PR073 

720 KC (1403 Model 2 or 7) 

OSC 

PR411 

1667 KC (1403 N 1 ) 

OSC 

PR411 

.. 4A Print Control 

4-206 8E Sync Check 

PR411 

OSC 

(Not) OSC .. 68 

Block Resync 

FL 

.. .4B Not Print Ctrl ----I A 
4-204 60 Set Pr In Sync --, ____ ...J- (Not) Block Res Sync 

PR261 4-204 4D MCS Gate Home 
4-2049C Home Gate SS 
4-204 4C Set PSS 8 ----t 

A 

Clock 
11.1 us 

PR411 

9 

Clock 0-1 

Clock 1-2 

Clock 2-3 

Clock 3-4 

Clock 4-5 

Clock 5-6 

Clock 6-7 

Clock 7-0 

Resync PCC 4-2045E 

Clock Control (Not) 2·12 PR261 
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I- 1403 15us. Note: The SS extends the drum pulse 

Oiff Amp +---r--, 

I Q 
I 

Oiff 

Amp 
CV H'------t N t----I SS 

to cover noise which occurs when 

the drum pulse turns off. 

PR262 PR262 

~-------- N~--------------------------~~ 
OR 

7 8 9 

(Not) 2 (Not) 2 

4-2034C (Not) Single Cycle Mode 

4-203 7 A (Not) Clock Control 

A ~ __ -=--~ __ ~":""::' ___ t-___ ~(N~ot~)~5~ __________________________________________ .. 

4-20048 Word Type 0 Reset Pulse ----I 
4-2004A Ext AS Field Decode F ------I 

4-14 80 1403 Mode ---------------1 

Drum or Single Cycle 

Oiag PSS Pulse OR 
K low Bit O-------r:-1r--1-----------I 

A 
t'-1~--- PR B Reset --------1 

PSS A 

4-200 4A K Low Bit 1 

4-201 5E 1403 Mach Reset 

PR074 

4-203 9E , .. 9C 

FL 

PR074 

A Set PSS B -----I N 

PR251 

7 
350 us (1 60 us. 1403 N 1 ) 

8 (See Oiag 4-203 4A) 

7 

r---4-2027B 

PSS Gate .. 90 (Not) Home Gate 

5 

10 

.AC Set PSS B -----I 

(160us. 1403 N1) 
340 us 

7 

5 

(Not) 10 

7 

A Advance PCC 4-203 2A; 
4-205 2A; 4-209 4C 

__ 7C (Not) PSS Gate _ PSS B A ~.-------SetPSSC------------+__f---_, PSS Gate ---------1 
PR252 

4-20380 Osc Fl 

AC (Not) PSS B FL 

(Not) PSS A 

-r- PSSB 

L .. 2C; 4-206 GE 

FL SS 

PR252 

Home Gate SS 4-207 48, .. 80; 

4-203 8E 

PR251 L..L_--.J----,.--.2C, 4 

OR ,.4C PSS B 
PR251 

4-20380 Osc 

FL 
Home Gate 4-203 2A; 

4-2029C Li (Not) PSS Gate __ 2C 

~'_P-S-S-C~--.-----------P-R-2-5-2-------------------~--.~-----~(-N.-Ot):::: ___ A __ 

(r\lot) PSS B --d FL [ L 4206 GE I -P-R-2-5-2~ (Not) Home Gate ';~ 
4-203 80 Osc-----!~_ ...... ____ (Not) PSS C ---------, ----J L ______________ -, 

.. 50 

4-203 5C (Not) Single Cycle MOde----}ffii-----~------~ 

-- --- --- -1403-- -- --- I A r----- 4-205 
28, 1\-202 8E I 

, 4-203 8E 

Inactive IX:: MCS Mode -- LMCS Mode--------- :& 
I -MCS G2te Home 

I 
Closed when uSing a I A Set Pr 

MCS chain .. 9C Home Gate I n Sync 
PR37.:J 

I ()o-MCSEm'tw*,1 E~~t~,, __ ,--:_··C .. SEF:;tte, II --:067E 
150 ns 

Sync Check 

I I 
4-2135C Chk Rst or 

1 pulse per chain revolution Oiag Rst 

SS 

PR252 

J 
.. 9C (Not)-- I 

L:1403 N1 6 PU_lses per t_ram revolu_tIOn) Home Gate PR372 

L 4-2015A (Not) Chain inlk 

I 4-201 4E 1403 Mach Reset 
--------- ---I 4-2064A PCCl Reset -----I 

4-2039E Resync PCC ----; 

PR251 

4-209 2D,3C; 
4-203 BE 

... 

Printer In Sync 

Fl 

PR252 

C8 
Set Home Gate SS --.-....... -r------I 

86 ns 
.. 9C (Not) Home Gate S5 

ss SS Ring Advance 

PR361 

Printer I n Sync 4-203 2A 

+1 

t-- SS1 
SS 
Ring 2 I--SS2 

>(.3 I--SS3 

(Not) Printer I n Sync ____ -----l PR365 

4-20328; 4-2058B; 
4-206 6E,70 

J!. Note: Postion 3 is labeled (Not) SS3 and 

is reset off. When position 3 is off, 
SS3 lines are active. 

r Reset Home Gate 

I 

4-20358; 4-209 2C; 
4-206 2C, 60 

4-2015E 1403 Mach Reset 

4-201 5A (Not) Chain I nlk 

OR J 

SS Ring Adv ___ --" _____________ --""'__ __ ........ 

SS1 _____ -A ___________ ~ __ ~ ____ _i 

SS2 ________ -A ________________ ~ 

SS3 ____________ ~ ____ ~ ______ ~ 
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86ns 
4-2034A Print Control 

4-204 7E SS3 SS PCCAdvancebyl --------------------------------------------------------------------------------, 

4-2049C Advance PCC 

PR361 

4-203 7 A (Not) Clock Control ~-...... --. 

4-2047E (Not) SS3 

4-203 5A Print Scan 

4-20390 Clock 6-7 

PR361 

OR 

PR361 

PCC Advance 4-206 80 

Note 1 
.. 98 PCC Tr 1 ---N 

86 ns 

Note 1: On SPO we get an advance when 
the PCC trigger turns off. 

PR361 OR SS PCCAdvanceby2----------------------------------------------------------------~ 

MCS 

4-204 3D MCS Mode --I"-r-.., 

4-203 7 A Clock Ctrl 

A 
4-2067A (Not) Length 48 

PR364 

~------- Plus 2 PCC Advance --------t..-----.I 

'----4-206 6G 

- - - - I Note 1 86ns 
(MCS Advance Gate) I .. 98 PCC Tr 2-NEB-G 

4·206 6A pee Length 60 -I-II -A OR SS f----- PCC Advance by 4 
I A I MCS Advance by 4 

4-20698 pee Update Reset I PR364 PR364 

4-203 90 Clock 2-3 

4-203 90 Clock 4-5 

4-206 6A (Not) PCC Length 80 

4-2066A (Not) PCC Length 48 

4-2066A (Not) PCC Length 16 

4-20390 Clock 0-1 

PR375 

I 
~------ MCS Advance by 8 No 1 

PR375 

4-20358 (Not) Print Scan 

4-2066A (Not) PCC Length 80 

4-2067A (Not) PCC Length 240 

4-20390 Clock 6-7 

r-tf---- MCS Advance by 8 No 2 -------i ___ ...1 

PR381 

4-2047A Clock Control -~-...... ---. 
A 

Plus 8 Advance - __ ---II OR 

.. 98 PCC Tr4 --N 
PR364 

4-204 6E (Not) Printer I n Sync 

86 ns 

SS 

PR364 

4-20690 pce Reset 4 

PCC Advance by 8 
PR375 

'-------------------- (MCS Advance Gate) -----------------, 

4-203 90 Clock 2-3 R 
.. 3E MeS Reset PCC 8E-

OR pee Reset 8 -----, 

4-20690 PCC Reset 4 

4W390 C~~4~---~LO_R;-----------------------------4~OO6A-P-C-C-L-e-n-~-h-8-0---rA'-' 
PR382 

PR375 
4-203 80 (Not) Osc --~...., 

4-2035B (Not) Print Scan 

4-2066A PCCLength 80 IJ:AI tJOR 4-20390 Clock 5-6 

.. 90 PCC Tr 64 ---y 1-------80-240 Gate -----I 

.. 9E PCC Tr 128 ------., 

A 

4-2066A 

PR375 4-2037 A (Not) Clock Control 

4-2069C PCC Update RID-eet 

PCC Length 40 
PCG Length 60 OR A MCS Reset PCC 8 .. 7C 

PCC Length 120 

PR375 

PCC Length 80 ------I[J-8-___ --I A N (Not) Length 80 Gate 
. .40 (80-240 Latch) -

PR375 

4-2068E 

4-203 58 (Not) Print Scan 

.. 2 E (80-240) 
t----t-t- MCS Adva nee by 16 ----""'----' 0 R 

'---1--1..--- (80-240 Latch) 
FL 

----1 A 
.. 9C PCC Tr 8 ----N 

PR364 

PR375 

4-20390 Clock 6-7 

4-206 6A PCC Length 80 

4-20358 (Not) Print Scan 

PR375 

A 
A I------H-- MCS Advance by 32---I ___ .... OR 

.. 90 PCC Tr 16 ---N 
4-20390 Clock 6-7 ---____ "-------" 

4-2035B (Not) Print Scan 

4-203 7 A Clock Control 
4-206 6A PCC Length 120 

PR375 

I-------+--MCS Advance by 128 

.. 90 PCC Tr 64 ----

PR375 

~SJ 

PR364 

PR364 

86 ns 

SS pec Advance by 16 

PR364 

4-206 9E PCC Reset 16 and 32 
86 ns 

SS PCC Advance by 32 

PR364 
.. 90 PCC Tr 32- N 

86 ns 

SS PCC Advance by 128 

PR364 

4-206 9E pce Reset 64 and 128 

9 
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4-200 40 Gate CPU to Ext Pulse 
4-2004A Ext AS Field Decode 9 

4-14 SO 1403 Mode 

3 

PR371 

4 5 

Setting for the PCC 
Length Counter is in 
the CSL deck. 

6 7 8 

TO 

Readout LS 

B Reg Set 

_

______ X -------------------------I12437~ PLCg C. 6~0~0 
(Not 60) A PCC Length ~~::~~~ID- Ext Bus Out 0Nord Type 3) 

f------ PCC Length 120 (Not 48) 240 . .4C 
l-- pce Length 80 --""""""'. ,--~(Not 40) 
I pce Length 60 (Not 16) 4-200 4A Ext Bus Out Bits 2-7 • 

4-156B KH Decode 73}-
4-13 5A Orl Word Type 3 
4-12 (Not) Orl Reg Bit 2 A Untimed CPU to Ext----------t 

4-14801403 Mode 4-200 4A Ext AS Field Decode 9 
PR071 4-11 9C T4 

MCS 

MCS/PRI End Control 

I PCC Length 48 Ctr. 48 
40 PCC Length 40 -------
16 

PR371 

PCCL Reset --...... --1 

"1--4-2045E 

I----PCC Length 16 

{CIOCkO-I~ 4-203 9D Cllock 2-3 OR PCC Clock End 
Cock 4-5 
Clock 6-7 .. 60 

PR262 

(pec Length Or) .. 4C, 3D 

~t) pee Clock End 

. .70 

4-203 7B (Not) Clock Control OR (End-I) ________ -; PCCL 
Setting 

PCC 
Decode 

(End-l ) 

4-203 5B (Not) Print Scan 
4-203 90 Clock 7-0 

4-203 7A Clock Control 

A 

A 

PCCL Reset 

Gate CPU to Ext Pulse 

MCS 

4-203 8D Osc 
.. SC PCC End Latch 

OR 4-203 5A Print Scan lB- . .7A PCC Length 240 

4-203 4A Print Control A 
4-20490 Reset Home Gate •• 6A(PCC Length Counter) 16 15 Active .4-203 5A Print Scan --"'--'_~ 

PR381 16 16 PR382 
40 39 Active PCCEnd-------------------------, 
40 40 
48 47 Active PCC End Latch 
48 48 

4-2045A Print Scan 
4-203 7B (Not) Clock Control 

4-205 3B (Not) Plus 2 PCC Advance 

L-. ___ --____ ____4 __ pee End Latch .. 9B 

OR~.----------_L_A~ FL 

Note: At MCS home time, only a 1 value is 
accepted for qny length. A Sync Check 
will be caused by any other value in the 
PCC. 

60 
60 
60 
80 
80 

120 
120 
240 
240 

59 Active 
60 
64 
79 Active 
80 

119 Active 
120 
239 Active 
240 

PR372, 381 

.. 8B PCC Clock End A 
4-2037A Clock Control--,..~ 

4-204 90 Reset Home Gate -~~ 
PR382 

N 1--------- (Not) pec End ___________ ~ A 

4-203 80 (Not) Osc A OR 

PR382 

PR382 

9 

P3_ 

T3~ 

T4_ 

PCC Update Reset 
4-205 3E,4Bi .. 8E 

150n5 4-203 7A Clock Control 

-B-i=.7B (Not) PCC Clock End 

4-203 7B (Not) Clock Control 
4-205 3A PCC Advance 

4-204 6E (Not) Printer In Sync 

PCC Reset 4 4-205 7C, 8C 

•• 6A (PCC Length Ctr) 
4-205 (PCC Ctr 1-128) 

-
-

PR373,381 

MCS/PR 1 Sync Gate Control 

PCCL If PCC Decode Is 
Setting 

4-2037A Clock Control-N SS Clock Orl 55-----1 
4-2095D PR382 

PR382 

1- SynZ" Che~ - I I.. I 

PR382 

T7'_ 

16 PR382 
I 1403 I pec Reset 64 and 1284-205 7E 

, 

cated. 
t 

With the PCC length 
counter set as indicated 
the PCC decode must be 
one of the numbers indi 
If not, the printer is au 
of sync. 

40 

48 

60 

80 

120 

240 

1 
1,9, 17,25,or 33 -
1 
1,49,37,25,or 13 

1,49, 17,65,or 33 

1 ,49, 97,25, or 73 

1,49,97,145,or 193 

PCC Correct ----f 

4-204 7E 1 (~~t) SS 1 
(Not) SS2 

A 

PR381 

4-204 6C PSS C 
- - - - - - .. 9B 

4-204 4C PSS B 
1----- (Sync Check)----t 

Sync Check 
I-----------.... --:F::-::-L-I--~~Sync Check 4-201 5B, 4-203 9E 

4-202 7C, 4-20440 4-204 90 Home Gate 

4-2046E (Not) Printer In Sync 
4-201 5A (Not) Chain Inlk __ O_R __ ~~~ 

PR382 

4-205 3E (Not) Length 80 Gate 
PCC Reset 16 and 32 4-205 7D 

PR382 
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4-203 5B Print scan~ &-
4-203 9D ~Iock 0-1 A Reset Data Reg SS PLBAR Advance __________ -, 
4-2037B (Not) Clock 

Control PR451 PR451 
A 86ns 

4-2004D Gate CPU to Ext pUlsej} 8-
4-2004A Ext AS Field Decode FAN SS PLBAR Set Sample l 

A PLBAR Set Gate 
PR451 

PR072 

7 

4-2004A Ext Bus Out Bits 0-7 _X 4- 14 8D 1403 Mode _~ ____ ---I 

.. 4-135A Ctrl Word Type 3----4 
4-156BKHDecode7 A 

B 

4-12 (Not) Ctrl Reg Bit 2 ___ --1 
4-2092D 

4-2004A Ext AS Field Decode F ____ --I I-....... ----Reset PLBAR -------4 
4-11 9CT4 _____________________ ~ 

PR07l 
4-2014E 1403 Mach Reset -----I 
4-2049C (Not) Home Gate SS 

o 

ORt-----..... 

5 6 7 

+1 

(PLBAR Tr 1-128) .. 3D 4-210 2A, 5D, 4-447A 

8 9 

Read Data to CPU/Write Data from CPU _=Read or Write ~=Write Only 

Cycle Write PLBAR Set Read C trl Dummy 
Read/Write 

Dummy Data 

Time P 0 2. 4 6 8 1 3 5 7 90 2 4 6 8 1 3 5 7 90 2 4 6 8 

PLBAR Reset -PLBAR Set • 
Data Reg Reset - ~ 

Data Reg Set ~ 

Read Control 

Write Control 

Parity Sample -4-203 4A Print Control-----t A 
4-204 5C Set PSS C------I Word Type 3 Word Type 0 Word Type X Word Type 3 Word Type X 
4-204 7E SS3 --------------,L..L--1 

4-l35A Ctrl Word ~ype 0 
A Control Function Set 

4-12 Ctrl Reg Bit 2 

PR451 

.. RMOOI t--+--(Set Read Ctrl) 4-2082E 

Read Control 

Note: The PLBAR is set during PLB loading so print line character 1 is in buffer position I, 
character 2 in position 45, character 3 in position 89, character 4 if"' position 2. This 
allows the PLBAR advance by+l during printing_ PLBAR 1, hammer Ii PLBAR 2, 
hammer 4; PLBAR 3, hammer 7; etc. 

4-2004A Ext AS Field Decode D------I 
4-2004A K High Bit 2-------1 
4-148D l403.Mode----------i 

L-..... --r-------- Read Control-----------. 

C 

o 

4-15 6B KH Decode 7 .. 4-135A Orl Word Type 3 
4-12 (Not) Ctrl Reg Bit 2 
4- 14 8D 1403 Mode 

E 
4-2004A Ext AS Field Decode B 

4-35 PI 3C Gaite! External to AB 
4-1480 1403 Mode 

FL 

A 

PR07l 

tJ-C
4-211 7B,3B, 6B 

4-203 9D Clock 5-6 

_ -.-___ A Scan Write Time 
4-203 5A Print Scan 

4-2039D Clock 4-5 
(1403Nl) 

4-11 9E T8 

Write Control 

4-20390 Clock 1-2 
4-203 9D Clock 2-3 

4-2108A 
1--__ - Time Write 4-208 3A 

PR412 

4-2092B 
4-2106B 

PLB Read
Write Control 

4-211 6E 
FL 

OR 

4-201 4E 1403 Mach Reset PR071 
PR551 

PR412 

250ns X-SS ___________ _ 

150ns y-SS ________ ~ ____ ___ 

_ ......... fj,. ___ /_1390 ns (600ns 1403N 1) 
Clock 1-2 ,J 

250ns 150ns 

Scan Set Strobe 

PR261 PR261 

Steobe samPle-8-S.0be SA 

PR551 

Time Read 

PR412 

X Read Driver Control 4-208 4E 
X Read Gate Control 4-208 8A 
X Write Driver Control 4-208 8A 
X Write Gate Control 4-208 4E 
Y Read Driver Control 4-208 8E 
Y Read Gate Control 4-208 6A 
Y Write Driver Control 4-208 6A 
Y Write Gate Control 4-208 8E 

.. 6B (PLBAR 8-128) -
PLBAR Modified 

*must be active 
o must be inactive 

- -- - - r--r-

8 16 32 64 128 
0 * 

* 0 
* 0 

0 * 
0 * 

* * 
0 * 

0 * 
0 * 

* * * 
i< 

PR456 

t-- PLBAR 16 Mod 4-208 8E 

r-- PLBAR 32 Mod 4-208 8E 

t-- PLBAR 64 Mod 4-208 5E 

r-- PLBAR 128 Mod 4-208 5E 
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4-200 4A Ext B", O,t 0-7 ~MCS FF Set PLC •• 2C 

PR372 

4-207 50 Time Write ------. 

,..------- PLB i-128, P -,.....,...-----X 
Note: When the bit latch is off or the write 

PLC, Cd, C2, or C3 line is inactive, 
that bit inhibit line is active. 

4-209 8C Write PLC -- X 
4-20980 Write PLB CI --X 
4-20980 Write PLB C2 --X 
4-209 BE Write PLB C3 --X 

Inhibit 

2 
4 
8 
16 
32 
64 
128 
P 
PLC 
CI 
C2 
C3 

PR531-532 

.• 9C Sense P, 128-1 

4-2004A Ext Bus Out Bits P, 0-7.X 
4-20040 Gate CPU to Ext Pulse 
4-2004A Ext AS Field Decode B 
4-14 80 1403 Mode ----~ 

I 

4 

2 
4 
B 
16 
32 
64 
128 
P 
PLC 
Cl 
C2 
C3 

4-2 JO 80 Mod 7 Force PLC -----+-===l 
,.90 Sense PLC ---------+--L J 

o 128 
P P 

.. 3A MCS FF Set PLC 

4-2004A 
(Not) Ext Bus Out 0-7 ---..---lL- I 

PR055 

4-203 5B Print Scan 1--------1 
4-203 7B (Not) Clock Control 
4-20390 Clock 0-1-------1 

PR 575 

PLC Set 

.. 90 Sen$e CI ---l 
,.90 Sense C2 ---l 
. ,90 Sense C3 -1 

(Ext Bus Out = 00 or FF) 

5 

4-207 6E Y Write Driver Control 
4-207 6E Y Read Gate Control 
4-207 5B PLBAR Tr 4,8 ---~ 

1 

PLB 2 
Oata 4 
Reg 8 

16 
32 
64 
128 
P 
PLC 
CI 
C2 
C3 

PR571-573 

(PLB 1-128) 4-44 8B 
4-209 2A 

~
4-209 4B 
4-2029E 
4-211 7B 

PLBX Rd Dr-WrGt 
X X PLBAR 
Wr Rd 64 128 

o 0 
o 
* 

6 

PLB Y Wr Or-Rd Gt 

X Y PLBAR 
Wr Rd 4 8 

* 0 0 

* 0 

* 0 * 
* * 
0 0 

* * 0 
0 

* 
PR52 I 

o 

Y Write 0,4,8,12 
Y Write 1,5,9,13 
Y Write 2,6,10 
YWrite 3,7,11 
Y Read 0,4,8, 12 
Y Read 1,5,9,13 
Y Read 2,6,10 
Y Read 3,7, II 

4 
8 
16 

7 

4-207 6E X Write Driver Control 
4-207 6E X Read Gate Control 
4-2075A PLBAR Tr 1,2 ------

0 4 

8 

PLBX Wr Or-Rd Gt 
X X PLBAR 

Wr Rd 1 2 

* 0 0 
o 

* 0 * 

* 0 0 

* 0 
0 

* * * 
PR521 

8 

,9 

X Write Driver 0,4,8 
X Write Driver 1,5,9 
X Write Driver 2,6, JO ---+---f---. 
X Write Driver 3,7, 11 ~-+----+-..... 
X Read Gate 0,4,8 
X Read Gate 1,5 9 ---.04--41 

--KI-- X Read Gate 2,6,10 --+--+-
X Read Gate 3,7,11 --+--+---+---. 

1 Sense 1 X-
Sense 2 Sense 2 X -

mps 4 Sense 4 X -
I 

8 Sense 8 ~-
16 Sense 16 -- X - .. 3C 
32 Sense 32 -- X-
64 Sense 64 -- k-
128 Sense 128 ~ x-
P Sense P -- x-
PLC Sense PLC - X- .. 30 
Cl Sense CI--X- .. 4D 
C2 Sense C2 __ X_ . .40 

32 
64 

(3 Sense C3-- X- . .40 

L--P-R-56-1--.J J 
4-207 9C Strobe SA 

4 8 

4-2076E Y Reader Driver Control 
4-2076E Y Write Gate Control 
4-20790 PLBAR 16,32 Mod 

Y Lines 8,9,10, II 

Y Lines 4,5,6,7l 

Y Lines 0,1,2,3---_ 

PLB Y Rd Dr-Wr Gt 

Y Y PLBAR 
Wr Rd 16 32 

o 0 
* 0 

0 

* * 
* 0 0 

0 
0 * 

* * 
PR522 
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Print Compare 

4-2084C (PLB Data Reg 1-128) - The setting of the PLB Data 
register is compared to the 
setting in the Print character __ _..._-- Print Compare I 
counter. If the two settings 4-210 9B Adr HD Off - 2 

4-205 9D (PCCI-128) - line is active. PLB CI- 4 
are equal, the Print Compare { PLC -- 3 

PRS81 4-208 4D PLB C2- 5 
PLB C3- 6 

'-- .--------Print Compare Gated-7 
4-208 4D (Not) PLC - U 8 
4-203 SA Print Scan - A 4-2035A Print Scan 9 
.5D (Not) Last Scan -L..- 4-2034C Single Cycle Mode-IO 

.. 5D Last Scan -II 
.. 7C Cl Not PLC C2-12 

. . 5D Last Scan-----l 
4-2067E PCC Length 16 
4-2107E Mod 7 Force AHDO 

· .6A (Not) Camp On Prev Scan 

· .SB (Not) Print Compare Gated 
· .8C (Not) Write PLC A 
4-207 5D Time Write ------I 

. .7C (Not) Cl Not PLC C2-----I..·~ 
4-204 7E SS3 

4-204 9D Reset Home Gate 

Remember No PLC 

FL 

.. SE 

PRS91 

MCS 
Block 2 Homes 

.. 3E PRA Set----r .... r---.., 
4-2004A K Low Bit 2 FL 

4-201 4E 1403 Mach Reset 

5 6 7 

.. 2B 
2 3 4 5 6 7 8 9 10 II 12 

l-+::-r0+:*-+-*-+--+-::+-+-+---4--1--1~~ Camp On Prev Scan -I / 

o ° 0 * ° o ~~O+-~O+-~*~~~O~ I- HF No Comp----2 __ --J/ 
o * 0 * 0 

o -",0+-::+--+--+-+-+---4_*-+--I ~ No Comp-----3 __ ~/ 
~~~01_~0+_+_+_~~~*~4-4I_PLC 4 / 

* 0 * * * 0 I- Camp No HF--- S __ -.J/ 
~~~~r-+-+-~~~~ 

I-+-+-~O 0 0 0 * 
I- Camp PLC On --- 6 __ --J/ 

o * 0 0 0 * I- HF PLC On 7 ./ 

1-+-+-+-*-+--+--+--+-+--+--+--1--1---11- Regen C 1 8-~ 
1-+-+--+--+-*+-+-+-+--+--+--1--1---11- Regen C2 9 - ./ 
I-+-+-*~ * 1-. Regen C3 10 j 
I-+-+-+--+--+-+*+-+--+--+--I--I~I- Print Compare Gated- 11 ./ 
'----'---'---'----'--'---'--'---'------L.---'----'_iC-L---.JI-C I Not PLC C2 --12----

PRS91 

I 2 3 4 5 6 7 8 9 10 11 12 
~' PLe 4-208 3B; •• 2B 

0 
* 

* .. 6D Enable Last Scan Lat 
Note 1 4-2037A Clock Control * 

rWrite PLB C I 4-208 38 
4-201 7D Dev End---t_&::-~~~(Not) MCS Block 

PR375 2 Homes . .4D * 
Print Control Set Delay N (Not) Speed Limit Delay 

.. SE 4-204 7E SS3 
* 

* 

A 

Last Scan 

4-2034A BG-203 5B (Not) Print Scan 

PR262 4-203 9D Clock 7-0 OR~----..---1-- Last Scan 4-202 8Ci 4-212 2C, .. 4B 
F L 4-203 2B 

4-2122D 

i< 

® 4-204 9C Advance PCC 
4-204 6D Set Pr In Sync 
4-204 5C (Not) Set PSS C 

.. SC (Not) MCS Block 2 Homes 
.. 6D (Not) Enable Last Scan Lot 

4-207 4B Reset PLBAR 

4-204 6D Set Pr In Syn 

4-203 4B (Not) Print Control 

Remember 
Last Home 

FL 

A 
---'L-__ ' (Not) Last Scan .. 4B 

PR262 

4-200 4B Word Type 0 Set Pulse Diagnostic Control 
4-2004A Ext AS Field Decode D PRA Set ----A----,..-Diag Control Latch 4-211 7A, SC 
4-148D 1403 Mode-------L_.J FL 

4-2004A K Low Bit 3 

4-201 4E 1403 Mach Reset ------..1 PR073 

4-200 4A K Low Bit 3 
Reset Diag Control Latch 4-201 SA 

4-201 3E PRA Reset 

* 

* 

* .-Write PLB C2 4-208 3B 

* 

~LG * 
* 

* 
20 

* r--Write PLB C3 4-208 3B 
* 

~ 

PR591 

o Regen 

* Active 

o Normal Turn On For Compare 

Enable Last 
Scan (Note 3) 

4-204 7E S53 A FL ' 
.• 3B (Not) Remember No PLC 

4-2066D Clock Ctrl SS :unable Last Scan Lat .• 2B· 4-212 2D 

.• 2C (Not) Speed Limit Delay (Not) Enable Last Scan Lat .. 2C 

PR595 

A 

PRS95 

8 

Check Plane Operation (1403 Models 2 or 7) 

NO ERROR 
• PLBC I, PLBC2 
Set with Print Compare Gated (11) 
Not Regenerated (8 and 9) 
PLC 
• Set On Next Scan (1) 
• Regenerated (4) 

ERROR CONDITIONS 
• Set PLBC I, PLBC2, PLBC3 

(Lines 2, 3, 5, 6 or 7) 
• Regenerate (Lines 8, 9, 10) 
• PLC will slso be set for all errors . 

The PLC, in addition to some check 
plane bit, indicates an error. 

Check Plane Operation (1403 Model N1) 

Print compare gated sets only C 1. The next time the same position 
is addressed, C 1 Not PLC C2 sets C 1 and C2. When the position is 
addressed for the third time, C 1 Not PLC C2 (compare on previous) 
sets PLC and clears C 1 and C2. 

CI Not PLC C2 . .4B, 2Bi 4-2106B 

Note 1: The microdiagnostics are used to ad just the 
delay to give a maximum speed of 750 LPM 
for 1403 Model 2 and 1419 LPM for the 
1403 Model Nl . 

Note 2: Turned on only for 1403 Models 2 or 7. 

Note 3: The enable last scan latch is used for the 
1403 Model NI to delay the last scan for one 
additional scan after the last position has 
compared. This allows the hammer driver 
to stay on for two scans for 1403 Model N 1 

operation. 
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0 ~ 4-207 6B PLBAR 1-128 Q) -~ 

3 
I\.) ~ ......... N 0) 
co ....... 

P A 

I 
Q) 

3 
3 
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Cl) 
~ 

0 
~ 

<' 
Cl) .., 
~ 
Q) 
1"'+ .., 
x' 

8 

C 

D 

• 

E 

3 

1 2 4 8 16 32 64 
0 0 * * 0 * 0 
0 0 0 "* * 0 * 
0 0 * 

PR456 

Hammer Addressing 
1 
0 
'* 
0 

* 
0 

* 
0 

* 

2 4 8 16 32 64 
0 0 
a 0 
* 0 

* 0 
0 * 
o * 
* * 
* * 

0 0 '0 0 

* 0 0 0 
0 * 0 0 

* * 0 0 
0 0 * 0 

* 0 * 0 
0 * * 0 

* * * 0 
0 0 0 * 
'* 0 0 * 
0 * 0 * 
* * 0 * 
0 0 * * 
* 0 * * 
0 * * * 
* * * * 
0 0 0 0 

(XC-X7) PR 6U, 612 
(YC-YI6) PR621, 622 

128 

'r--A 

* 

128 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

* 

4 

dr 44, 88, or 13 24-2036A 

X Address 0 
X Address 1 ~ 

3 
3 
3 
3 
3 ==; 
3 

X Address 2 
X Address 3 
X Address 4 
X Address 5 
X Address 6 
X Address 7 
Y Address 0 
Y Address 1 
Y Address 2 
Y Address 3 
Y Address 4 
Y Address 5 
Y Address 6 
Y Address 7 
Y Address 8 
Y Address 9 
Y Address 10 
Y Address 11 
Y Address 12 
Y Address 13 
Y Address 14 
Y Address 15 
Y Address 16 

3 
13 
~ 
'3 ,:=/ 

Y 

+ 
0 
1 
2 
3 
4 
5 
6 
7 

t4-
9 

10 
11 
12 
13 
14 
15 
16 

5 

Hammer Driver Selection Matrix 

x-
0 

22 
46 
70 
94 

118 
II 
35 

r-~9 
83. 

107 
131 
24 
48 
72 
96 

120 

1 2 3 4 5 6 7 
1 4 7 10 13 16 19 

25 28 31 34 37 40 43 
49 52 55 58 61 64 67 
73 76 79 82 85 88 91 
97 100 103 106 109 112 115 

121 124 127 130 2 5 8 
14 17 20 23 26 29 32 
38 41 44 47 50 53 56 
62 65 68 71 74 77 80 
86 89 92 95 98 101 104 

110 113 116 119 122 125 128 
3 6 9 12 15 18 21 

27 30 33 36 39 42 45 
51 54 57 60 63 66 69 
75 78 81 84 87 90 93 
99 102 105 108 III 114 117 

123 126 129 132 
PR 651-672 

r--

I 

I 

I PLBAR 1 -1 
PLBAR 2 -2 
PLBAR 4 - 3 

4-2076B I PLBAR 8 -4 
PLBAR 16-5 
PLBAR 32-6 
PLBAR 64-7 

PLBAR 128-8 

L -204 8E )SSI---9 
1SS2--10 

Sub 
Scan 
Used 
Sub 
Scan 
1 

Sub 
Scan 
2 

Sub 
Scan 
3 

6 7 8 ,. 

4-209 5B Print Compare Gated E-
A HD Compare 

4-207 50 Time Write 

Note: HDCompare has 
severa I Ii nes-
1 - Odd HD I-55 
2 - Even HD 2-56 

V 

IJ 
'-

IJ 

PR625 3 - Odd HD 57-111 
4 - Even HD 58-112 
5 - Odd/Even HD 113-132 

1-1403 1 
HD X (Note 1) I I 

~A r----J------~ +60 I 
(Select HDX) --..--L...'" FL Hammer Magn~ 

PR651-672 
. ,8D Mod 7 Force AHDO 

(Addr HD X Off) 4-209 5A 
4-211 7B 

L-------------Reset--------------------; 

Resets Selected HD 

.----(Adr HDX Reset)---------f 
4-209 5B (Not) 

4-2075D Time Write 
Print Compare Gated 

(Not) Cl Not PLC C2 

l-----' 

4-209 7C 

~ 
:3 
~ 
~ 

~ 

Resets All HD 
4-203 
4-211 

4B (Not) Print Control =B 
9B Coil Protect Check OR r---------HD Reset-------~ 

4-203 5C Single Cycle Mode 
PR625 

Note I: 
For 1403 models 2 or 7, the hammer 
driver is on for one print scan, 
For 1403 N 1, the Hammer driver is on for 
two print scans. 

1 2 3 4 5 6 7 8 9 10 

" " * * 
* " * * 

* '* * * 
" * * * * 

* * * * * 
* * 

* * 
* * 

* '* * * 

Note: Reset has several Lines-
1 - Odd HD 1-55 

Model 7 

2 - Even HD 2-56 
3 - Odd HD 57-111 
4- Even HD 58-112 
5 - Odd/Even HD 113-132 

Moo M0d 7 For ce AHDO .. 8B, 4-209 3B 

Clo,k 1-2----8-

-"l 

I 
I 

I 

I 

I 
Mod 7 Force PLC .. 8B; 4-208 2D J 

---- ---------- ---- ---- ----

9. 
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c.c .., 
Ql 
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I 
Ql 

3 
3 
(1) .., 
Ql 
:l 
0-
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::r 
(1) 
C1 
l' 
-0 .., 
:l 
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B 

c 

o 

E 

2 3 4 5 6 

100 ohm 
Current Sense 
Reed Relay 

H.D. Fuses 

Current Limit Switch (S4) 
(shown in normal position) 

Block Check Coil Protect 

Check 
Bypass 

4-209 5B Print Compare Gated ------r-.... ---, 
A 

4-207 5D Scan Write Time --------i._ ... FL 

0--- +60v 

Check Reed N/O 
4-209 5E Diag Cntrl Latch 

J L INotl Cu"ent Sen,e Reed Cia,"" 
YA141 

N/C. "S3 ,4-201 9A 

N/O. 0 -~ Coil Protect Chk Bypass Sw 

150n$ 
When S3 is on (N/O) Coil 

YA141 4-2075D Scan Write Time 
4-208 4D PLC ------4 A 

G Protect is blocked. 
4-210 9B (Not) Addr HO Off Reset Block Check -------''1 

PR692 

7 8 

,,6B Coil Protect Chk Bypass Sw 

4-21098 (Not) Addr HD Off 

4-207 5D Scan Write Time 
; 4-209 7 A Camp on Prev Scan 

OR~~---------------~ A 

Allow Coil Protect Set 

ORI-__ ..., 

9 

Coil 
Protect Check 

. .4C 

PR692 Power Off Reset -----"---
4-201 5B; 

4-2106C 

3.5ms 1.5 ms 

PR691 PR691 

SS D 3.5ms 

SS E ',5ms 

SS F • • 
SS G • 

When both SS (0) and SS (E) are off, (Not) power off reset starts 

150ns 

F 
SS 

PR691 

-

• 

SS (OJ. When SS (0) times out,SS (E) and SS (F) start. When SS (E) 

times out, SS (G) starts. If the current sense reed relay point is closed 
(indication of current passing through the check reed relay) during this 
150ns (SSF) pulse, and S4 is on, SS (K) starts. When SS (K) times out, 
SS (U starts and should another sample check reed pulse find the check 
reed relay point closed again (5 ms later) the Coil Protect latch is set 

Current flow could be due to turning a HD on due to print compare. 
If this is the case, the block check latch is set preventing the check. 
The block check latch is reset after every sample. 

Coil protect is also set when an individual HD cannot be reset during 
print scans. This error can be bypassed with S3 (68). 

(Not) Block Check----;-. 

-.-------------Sample Check Reed ------I A 

4-2133D Check Reset 

Note 1 

4-209 5E Diag Cntrl Latch 

I<t OR 

o-----l !---Current Sense ----.0.._-" 

YA141 Reed Closed 

2ms 

K 
SS 

PR691 

5ms 

L 
SS 

PR691 

N/C 0 K2 

.. 9B Coil Protect Ch:J}Ck 
4 A Coil Protect Check Gated 4-210 8C; 4-203 2B 

~()----- (Not) Current Limited 

NIOa' 

Note 1 
K24 is operated by an auxiliary contact on the S4 current 
limit switch to block a coil protect check when the switch 
is open and the current is limited. 

4-201 4E 1403 Mach Reset 
4-213 4C Chk Rst or Diag Rst 

~ No Camp 
) HF No Camp 

4-2098B, Camp No HF 

) Camp PLC On 
( HF PLCOn 

Hammer Check 
4-20390 Clock 4-5 --Ir--_r---....., 

PR595 

PR591 

Hammer Check ---.... 

4-2004A K High Bit 0 OR Sense Latch Reset ------..... 1-- 4-212 8E; 4-202 4E 

4-20048 Word Type 0 Reset Pulse 
4-2004A Ext AS Field Decode D 
4-148D 1403 Mode -------f 

PRA Reset 
4-201 8A 

'------ Prog Sense Reset 4-201 7A 

(From PC)-PLB Parity Wrong 

Write Ctrl1J- 4-2039D Clock 3-4 -
A PL8 Parity Sample----II...-...&._ .. 

4-119C 

4-2075E 
PR072 

PR071 

Note 1 
With current limited coil protect checks can 
occur while in a print operation, but hammers do not 
fire and print ready is not dropped. The +60 volt line 
is limited by a 100 ohm resistor. This allows checking 
for the failing position while printing. 

PLB Parity 
Check 

FL 

PR595 

PL8 Parity Check 

4-44 7C, 4.201 8A 

PR692 
150ns 

PR692 

Coil Protect Check 

11403 -I 
Print Check --+--, I 

Note: A Coil Protect I ~ 1 
Check energizes the 
Print Check light and 
energizes a relay which 
drops K5. This opens 
the +60 volts to the 
hammer drivers. 

I Print I 
Check 
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3 

_----+----(Slow Brush 1-12) 

------+-..... --(Stop Brush 1-12) --_ 

4-2136E Restore Set 

4 5 

Slow Brush X I F~2 r {Slow B,",h Latch 1-121 
(1-8,Not 1-8) 

(1-12) PR711, 712 

6 

Slow Speed Compare 

The slow brush latches 
are compared to the 
setting of the Carr. Ctrl. 
Reg. If the slow brush 
latch is on for the setting 
of the Carr. Ctrl. Reg. 
an equal condition exists. 

PR713 

7 

Slow Speed 
1----- (Equal) ---1.r--, 

Stacker Rate 
Limiter (Note 1 ) 

FL 

8 

4-2139C Space Drive ---. ____ c--(Not) Slow Speed Latch 4-213 8D 

PR713 

9 

L PR732 
4-213 6D Space Set 

..... _---Carr Ctrl Reg -----------...... -4-213 4A, 

4-200 4C Gate to Ext Pulse o 
4-149D 1403 Mode 1---+------ Carr Ctrl Req Set -----------, 
4-2004A Ext AS Field Decode D 4-2004A Ext Bus Out Bits 0-4 ____ ..-.. __ 

PR072 

4 

4-15 6B KH Decode 7 ------I 
.. 5E Carriage Reset 

4-13 5A Ctrl Word Type 3 
4-12 8A Ctrl Reg Bit 2 
4-149D 1403 Mode --------I 
4-2004A Ext AS Field Decode D 

t--I------ Prog Carr Reset ------I 

4-11 9C T4 

PR071 

r~3-1 
.. 6E Carr "Brush Reg Set ___ ...J 

L 
.. 8C; 4-202 8E; 4-213 8A 

Stop Brush 1 .. 8D 

Stop Brush 1,3,5,7,9, or 11--1 

Stop Bru sh 2, 3, 6, 7, 10, or 11-----1 

Stop Brush 4, 5, 6, 7, 12 I 

Stop Brush 8, 9, 10, 11, or 12 ---; 

Carr 
Ctrl 
Reg 

(1-8) PR732 
(Skip) PR735 

(1-8,Not 1·8)-

(1-8,Not 1-8)-

Carr Brush Reg Reset ---

Skip Compare 

The setting of the Carr 
Brush Reg is compared 
to the setting of the Carr. 
Ctr!' Reg. When the two 
registers have an equal 
setting an equal condi
tion exists. 

PR723 

.. 6E, .. 7D 

"- Skip 

-(Equal) 

150ns 

PR723 

Skip Compare 4-213 7C 

4-2138E Carriage Busy 

(Not) Space or Restore Gated 
4-2135D 

4-2135B FormsCheck 
.. 3C Carriage Start ------t 

.. 2D E 1 Emitter ----I 

150 ns 

Carr Start Dlyd 55 

Immed Skip Compare .. 3D . .4E 

OR Early Carr Reset .. 4E 
A 

PR731 

I E 1 Emitter I 
OOr----+-*-----El Emitter------------. 

.L __ l PR733 PR731 
.. 3C Carriage Start ____ --I 

4-2135C (Not) Forms Check _--.._ ...... 
Carriage Go 4-213 6A, 6B, 6C 

o 

E 

4-209 SD Last Scan ------r-r-, 
4-119C T4' OR 150ns 
4-2135D Space or Restore Gated 

.. 9B (Not) Immed Skip Camp 
4-213 5C (Not) F arms Check 

Fl SS 

PR731 PR741 PR741 

4·2096E Enable Last Scan Lat PR731 
Carriage Start SS 

150 ns 

SS 

PR733 

4-213 9B Space Drive 

.. 2A Stop Brush 9 -------1---1 
H~-----""'\ .. 5B (Not) Carr Ctrl Reg Skip Channel 9 

Channel 1 

Channell Latch 4-202 8E 
FL 

PR723 

(Not Space Restore Gated) -~~-I A .---.....,L..ChanneI9 4-448e 

4-2135D FL 
4-209 5D Last Scan ------i 
4·213 8E Carriage Busy -----I 
4-2139C (Not) Carr Settling --------~~------~N~------------------------------I 

PH731 

150 ns 

.. 9B Immed Skip Compare 
4119CT4-------~ 

A 

.. 9C Early Carr Reset -------1 
4·2139C Space Drive SS 

4-2014E 1403 Mach Reset-----I 

PR741 

Note 1: The stacker rate limiter is present only for the 1403 N 1. Its purpose is 
to determine that the carriage has been in high speed for such a length 
of time that 8 inches of paper has accumulated ahead of the stacker 
drive. The slow speed latch is set and the remainder of the skip is done 
in slow speed allowing the accumulated paper to be stacked. 

PR741 

Carriage Reset..4B 4-213 7C, 8E 

.. 5B Carr Ctrl Reg ---~ 

1 A 
2 OR 

Carr Brush Reg Set..3C 
PR735 

4 
8~ ____ ~ Channel 12 

PR733 Channel 12 4-44 8e 
FL 

.. 2A Stop Brush 12 ---of 

PR731 
4-2116D Sense Latch Reset --'-L __ .J 

PR735 
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CD 

0 
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0 
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CD 
n 
A 
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2 y 3 4 5 6 7 

I 1403 4-2125B Carriage Ctrl Reg Skip -' -----, .. 7C Skip Drive 

V 

End of Form 
4-2125B Carr Ctrl Reg _(Skip 1-8; Not Skip 1-8) 

End of Forms 
4-2122A Stop Brush 1---...r-..... ---,.-- End of Forms Latch 4-201 58 

U .. 9B Space Drive -----~ 
.--------~._--EndofForms-------~_~ 

A FL 

L 

Contact is open when PR741 
paper is in machine. 4-201 6A 

Forms Check - Start or Single Cycle OR 

4-201 4E 1403 Mach Reset 
CARRIAGE 

STOP 
L---~------------------------------------------------~~---4-201 5B 

4-2128C 
L 

Forms Check vJtJ ..... _ ............. _-+ __ Forms Chk (open) or Carr Stop (Pressed) ----r-..... ---,. 
Forms Check --------. 

Form Check Sws 
(Transferred with paper 
in machine) 

Carr Brush 
Block Unlatched 

Carriage Intlk (Brush Intlk or Shift Intlk)------I 

A 

4-412 2A Stop Br 12----1 
4-412 2A Stop Br 9-----1 
4-412 2A Stop Br 1 ------l __ ..J 

4-201 4E 1403 Mach Reset-----t 

4-202 4D Rst Diag Req Gate --.--L.--...J 

FL 

PR 741 

(Not) Forms Check---... 

4-212 9E, 3D 

.. 6E 

Chk Reset or Diag Reset 4-211 50; 4-204 5E 

Space or Restore 
Gated 4-212 20 

.. 5B Forms Check 

Single Space Gate 

4-2129C Carriage Go 

4-2129C Carriage Go-"------' 

'------ 1 ----------1 

'----- 2 ----------1 A 
'----- (Not) Sk ip ---------t 

4-212 9C Carriage Go 

A 

A 

Carriage Go-----t 
4-2128B (Not) Skip Compare 

5.5ms 

OR SS 

PR742 

9.8ms 

SS Space 2 -----4_.....1 

PR742 

13.8ms 

SS -- (Space 3)-------1 

PR742 

Skip 

FL 

4-2125E Carriage Reset OR 

PR742 

.. 7 A Space 1 SS -----I A 

8 

Block DE Latch 

OR 
FL 

4-2123C 

PR742 

9 

(Not) Oble Triple Space 

Blk DE 4-201 6C 

.. 3A, 3D, 3E 

4-212 2E, 7B, 8A; 

ORI--...... --Space Orive--+---4-202 BO; 4-201 6C; 4-212 BD 

16ms 

OLY 

PR742 

Carr Settling 4-2032A; 
4-"21330; 
4-20280 

4-201 7B ------I 4-202 BO, 6A, 6C 

-l 
I 

I 

I 

I 

.-----4-204 5E; 4-211 8C (Not) Print Ready 

.. 
_C_H_E_C_K_--IL--t-------- Check Reset (Pressed) -----..... 

RESET ~ 
(Space) , 

PR742 

H~------+------- (Not) Space or Restore Gated ---------1 

4-2014A 

4-21280 

._-------(Not) FormsCheck-------------~ 

4-2129A (Not) Slow Speed Latch-----~ 

A Skip Drive LS Start 

r---+------ Space Key (Pressed)------Ir--l-+---+- Space Key Latch -------1 
H..---- Space Set ----------, I HS SWt 

SPACE 

t--- .. 9B (Not) Space Drive 
,...---+-Space Key (Released) 

l--J 4-201 4E 1403 Mach Reset 

FL 

PR212 

PR212 

4-201 7B (Not) Print Ready 

Space or Restore 

150ns 

PR741 

----- 4-212 4B 

SS 

PR741 

i V I 
(Restore) 

r----l-------+----- Restore Key (pressed) -----r---,... .... ----- Restore Key Latch-------I 
,...----- 4-212 4B 

I HS Stop I 
RESTORE 

.. 9B (Not) Space Drive 
'------r- Restore Key (Released) 

4-201 4E 1403 Mach Reset 

FL 

PR212 

4-201 7B (Not) Print Ready 
. .4C (Not) Forms Check----I 

H~--- Restore Set 

PR741 
'-----IN~L= ___ J 

Carriage Busy 

--------lOR F L 4-2004A (Ext Bus Out Bits 6 and 7)==G 
4-20040 Gate CPU to Ext Pulse - A t-. --- Set Carr Busy ---------1.--41 

4-2004A Ext AS Field Decode D -----

1----- Carriage Busy 4-212 3C, BC; 4-202 BC 

4-212 5E Carriage Reset ----..... ___ ~--- (Not) Carriage Busy 4-201 6C 

PR 735 
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OJ 
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o 
C"'l 
'1\ 

""'0 
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c 
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E 

2 

.--

OSC 

L..-.-

FA 109 

4-341 6B Chain End or NTO Rst 

4-351 7 A File Read Data 

3 4 

L~ Phase A Set 
A I--

FL 
;--1...-

~ "--- WR Phase A 

FA 109 -
FL 

.r--

5 6 

Diag Phase A 

4-355 4D Word Type 0 Gate Ext Addr 3 

4-3234C Ctrl Reg Bit 12---------1 

.. 9C Delayed Clock ----------i 
4-341 6B Chained or NTO Rst OR 

FL 

FA216 

7 

4-3555E Diagnostic Mode ---....... -1 

4-3139B Counter Decode 2 ------~--- rGate On WR AM 4-333 2E 

WR Adr Mark Time -

8 9 

A 

OR 1---- Write Phase A .. 6D,5B 

A 

-L-...L_-' 

FA109 

WR AM Time 4-339 4C; 4-325 2B 

L~ Phase A Rst r---l0R 

FA109 A I-- l- I----' 

2 ~ 

4-3037B Bit Ring 7 
4-3198B (Not) Erase Op- A 
.. 9A Write Phase A 

~ A~~~----~--------~-----------------
FF -FA225 Write Clock Bits 4-345 4E 

FL 
~I...-

I-

FA109 

L~ Read Clk 

A I--
FL 

;--1...-

r-s I--

FA 111 

L-- Read Data 

A I--
FL 

'--1...-

I-

FA 111 

roo--
i..-.. 

r---
A 

'- SS 11--
-~ 

FA 111 

4-333 4E Search Address Mark 

3 
~ 

4-3035C Read Gate 
~ 

""--
FA225 r--

4-3253C Condition WR Addr Mark 

4-3075C Write Gate 

L- -A I r----...JI-rrl--, 
-f--4"'-~ U F A225 0 R I---<~-I-------Ir-,..-' 

-----------~-----4 r-~ 
4-3139A Counter Decode 0 ""--

FA225 
r-

L-I-

V- 1- A 
r r-- 3 -V ~ OR I-- File Write Data 4-351 6C 

FA225 V-- 3 -
OR ~t-+-----I A 

4-325 9A Serial WR Data ---....... -11...-

FA225 
v- 2-'--.&.-..... 

FA109 

Write Data Bits 4-345 6C 

4-35540 Word Type 0 And Gate Ext Adr 31 A 

4-3234C Cu' R,. Bit 3 ~ OR ~ 

FAl12 

A I---< ~ Phase A 4-333 3C 

I 
Bit Ring Advance 4-303 4A; 4-333 5D 

""-- 75 ns 

RD Phase FA 111 
r--

A Clock 
'-- I-

.. 9A Write Phase A I-- OR TD r--- Clock 
FL A 

125ns FF 4-3038C Write Clock Gate L..-.-

...- FA112 75 ns 125ns 
FA112 t-Y 

~ r-
JOR 

'--
TD 

FA 111 ---- TD I-- TD f---

FAl12 
FA112 

L.-.- ~ 

Delayed Clock .. 5A 

FA 112 FA112 
4-341 6B Chain End Or NTO Rst 

SEP Data Bit 4-323 6C 

60ns Clock Time Out 4-3332A 

Clock Time Out 4-333 4A 4 R,ad O,'ay Coctcol 

OR 
t---

FL 
L..-

FAll1 
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g B 
7' 
G) 
ru 
I""t 
(1) 

(') 
o 
:::J 
I""t 

(3 • 
v:; 

2 .. 

ned Index 

4-3079E Erase To Index 

4-331 4A (Not) Conditio 

.. 4E Set 8rinh-Rst Wr C 

4-3333D 

4-3055C 

4-3059A 

4-33388 

4-3339E 

4-3337C 

Read Or Search 

Pre Record Zan 

First Go 

Ik 

Op 

e 1 

art Addr Mark Rest 

Addr Mark Dete ct 

Gen Or Ch End Or Index 

Mark 
4-333 6A Skewed Data-

4-333 4E Search Address 

4-3334E (Not) Search A ddr Mark 

4-3339A Sync Detect Gat e 

4-3198E RO 0 p 

4-3079B Clock Thru K+D 

4-3059B (Not) Home Addr Field 

C 4-3199C HA 0 p 

4-33330 Read 

4-331 5C Head 

4-3199D (Not 

Or Search Op 

Cond 
) HA or RO Op 

4-341 68 Chain End Or NTO Rst 

S Index o 4-3315A 400 N 

4-3333D Read 

4-3055D Cycl 

Or Search Op 

ic Code Zone 3 

E 

ter 000 4-3139A Coun 

.. 7B Bit Ring 7 

4-301 9C Delay ed Clock 

Phase A 

k Gate 

4-301 9A Write 

.. 8e Write Cloc 

4-331 4A (Not) Conditioned Index 

:---

A 

"-

3 4 

4-3029C Delayed Clock 

A 4-3336A Skewed Data 

L ~ 
4-301 7C Bit Ring Advance 

A OR -
"'"-

""""-

FAl15 Bit Ring Inh 

FF t--

I -
JOR 

FA 115 
A 

-

5 

A 
~ OR ~ 

A 

Lg-J FA121 

4-331 5A 400NS Index 

6 

4-3019D Clock 

4-3339A (Not) Sync Detect Gate 

- Bit Ring Trigger 

A 
FF 

""--

r---

~ 
FA121 

7 

Clock 

-
A -

I--Bit Ring 0---

r-- Bit Ring 1 --

r-- Bit Ring 2 

r---Bit Ring 3 

--Bit Ring 4 

I--- Bit Ring 5 

I--- Bit Ring 6 

2 

3 
4 

OR~ 
A 

4-341 6B Chain End Or NTO Rst- OR 
I--- Bit Ring 7--- 5 

'--- . Bit Ring Inh 

~ 
- HA Op Not HA Field 4-331 7A 

- 4-355 BE Diag Read Gate B-- Read Ga" A N 

"- ~ 

Read Gate I 
A ~ Read Gate (Lch) 4-3497A 

FF 
-~ 

I:l A ..-
OR r--- SS - I I L-- FA143 

.....-""'-- FA143 
FA143 

~ 

~ 

OR 
A 

-
FA143 

~ 

A Cnt 000 Br 7 D Clock 4-3332D 

'--

-"'-

"'--

A Set BRINH Rsr Wr Clk 

-
FA244 

----FA651 
FA121 

4-301 9C Delayed Clock 6 

4-333 9A (Not) Sync Detect Gate ---7 

4-331 3D; 4-339 2B; 4-323 6E; 4-315 2E; 4-311 2D 

4-3055C (Not) Pre Record Zone 1---1 A Write Clock Gate 

4-3315A Delta 400NS Index '-- OR 
FF 

-
- I--

FA143 

4-3055C Pre Record Zone 1 

4-3333D Read Or Search Op A OR I---
'---

4-3416B Chain End Or NTO Rst ---

.. 2A 

8 9 

:=G--Bit Riog 1 Delt.elk 

'\ 

Write Clock Gate _.2E 
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"T1 
co' 
0: 
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::J 
0. 

N 
0 
::J 
CO 

::0 
::J 

c.c 
CJ) 

B 

c 

0 

E 

2 • 3 4 5 • 6 7 • 8 9 

- nhibit Z Ring Adv Gt Rst 4333 7C 

4-3195E WritepMode --I A rJ-- 1T Set ZA+HA 4-3392C 
4-3199C HA 0 ----L I.....IOR r- N !"--

4-335 58 Go Latch A ~ A ~ 

4-3079E Erase to Index ____ --I "'-- .--------------------------------------

Fm5 FA125 Inter Record 
Gap Zone A 

1" 
~2--

.------------------1- First Go 4-331 2C, 4-333 2E, 

1 4-339 3C, 4-303 2A 
At-..... --Ir--

4-3315A Delta 400ns Index ---------~ 

.. 5E Post Record Zone 4 ____ ..... l-l~----. I 
r------------------1r--'- Inter Record Gap Zone A .. 28, 2C ~ 3 ---1 .. I ORI-.----------------t-- First Go or Ring Advance .. .4C 

FF ---J 
4-335 5A Cold Start Latch -- 2 ""'" 

'--

-.. 9D Data Field ---------1 A t--+-__ ~_; __ O~-R;-.. 
4-307 5C Write Gate ------,1 - "-9 

4-3355A Go Pulse -- 3 "i'--1 
FA125 Home Address Field 

.. 6C Ring Advance -------f 

4-331 4A Conditioned Index 

"-
FA123 

A 

FA123 

FA123 

Variable 
Gap Zone 8 

FF 

4-3078E (Not) Erase to Index -- 4--..,., "- 8 ---------+-----1-
'- _JOR 

h : 
N _ 

FA123 
r-+---II-A-,r--'t-- Variable Gap Zone 8 .. 2D 

FF 

FA125 

4-331 4A (Not) Conditioned Index ______ -Ir---

4-311 68 (Not) Sampled KL Reg VG Count 0 - A I----------~ 
.. 5A I nter Record Gap Zone A --------1 ___ 

FA123 

A N 

4-341 68 Chain End or Nto Rst ----t---' 

.. 9A First GO or Ring Adv 

-
~ 2 _r--or-"", 

rfNl--- 5,,~ ~o=:.. I A 

4-311-68 Sampled KL RegorVGCntO -~~I------- 6""",,~!' = A ORt------+---L-_-

:::-10 --

FF 

FA123 

Pre Record Zone 1 

Count Field 

-
... '--4 -A 

"-- 14 ----_ .. 
4-307 5C Write Gate _r--~ 

.. 9D Data Field -...... .--........ --t L-+----r:IA-.r----,~ Pre Record Zone 1 .. 2D 
_ FF FA125 

FA125 -.. 5E Post Record Zone 4-------t A 
4-3079E (Not) Erase to Index -----1_ 
4-3334D Rd or Srch Not HA or RD- A ORt-------" 
4-335 5A Cold Start Latch _ 

A 111 __ -t.IO_R ..... _~ 
4·3334D Rd or Sch Not HA or RO --7" "-9 

Key Field 

4-311 68 Sampled KL Reg or VG Cnt 0 -
.. 5A I nter Record Gap Zone A A 
4-331 4A (Not) Conditioned Index -_ 
.. 58 Variable Gap Zone B 

-"--

-
FA124 

4-341-68 Chain End or NTO Rst -- 8 ..... ~ 10-r--- I A 
'-: '-5 - A I----~~~-~ ___ ~ __ 1 Ring Advance .. 3B "'- 12-___ 

9" 
'- 1_r---

FA124 

Record Zone 2 

---1~ Record Zone 2 
ORt-----+-. -----

.. 5C Pre Record Zone 1 r--

FF '-8 

-L-j0R 

FA125 

4-3339A Sync Detect Gate -.....-

4-3195D Write Op OR A -

~*.;-
lOR 

4-3555E Diagnostic Mode- FA124 

FA124 

4-355 5D 
r--

r----
Data Field 

-~ 11"" 

L--__ ---<I-_ Home Address Field 

L--__ --I...-_ Count Field 

L------f--- Key Field 

Diag Ring Advance -4-303 58 8it Ring 0 
OR SS t--------I~ ... I Cyclic Code Zone 3 

l'--6 -_.-... 
I::- 10 - A 

L '-12 -f'... 10 _ - OR t----+-+---t ___ 
~~14, 

I A FF '" 
4-303 58 (Not) 8it Ring Inhibit - A -FA123 FA123 

......--Adv Zone Ring Gate 4-337 2A, 4-325 2D 
4-3133D 

4-3139A Counter Decode 0 
20:" R ;09 G"U 

----------r-L.~---~---~--~ FF 4-30378 Bit Ring 1 

~1--+--rTI 
4-3339 D AM 1 Not AM2 or Chain End 

--l:. 0 R f--____ .. 

4-333-9C Cond I ndex Not E rase to Index - _ 
FA123 

FA123 

. ----, A FF t-O- Cyclic Code Zone 3 -
FA124 

A 
~13 -

........... --J 

FA125 

I 
,.....------------- 101, [\..... 9 -r--

A Zone 4 ~ ~---------r~ 
Post Record 1 '" 

L-_-4-"'--"" I '- 10 - '---1 A Post Record Zone 4 .. 2A, 2C -
P-----I-_- FF 

'---*-r-
lOR 

FA124 

L-_____ Data Field .. 2A, 2C 

FA125 

*On output gate. 
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B 

C 

0 

E 

2 3 

4-3059C Key Field ------------1 
4-3199C (Not) Count or Key OP------t 

4-3199C Key 0 p 

4-30598 Count Field 

4-33330 

4-3276E 

4-31998 (Not) C aunt Op r-
4-31990 Data 0 p A OR t--------------"T 

4-311 68 Sarnple d KI RegorVG CntO 

4-3195E Write M ode 

4-3199C HA Op 

4-3198E ROOp A 
4-30598 Home Address Field 

4 5 6 

4-30598 (Not) Home Address Field 

4-3355A Go Pulse 
Read or Search Op- - 4-3198E (Not) RO Op 

OR 
Status Modifier ----FA225 4-30598 Home Address Field 

4-3139A Counter 000 

4-319 5B Search Op -----I 

4-3199C Count or Key Op A 

4-3198E (Not) Scan Op 
FAl15 

OR 

7 

.. 58 (Not) Write Gate~-----I 

4-352 7D (Not) Selected Index 

8 9 

4-3059D Data F ield 
_______________ ~r---

A Clock Thru K+o 
4-31990 Write C KD Op 

FA143 

Write Gate 

4-3059B Count Field ---------i 
4-311 6B Sampled KI Reg or VG Cnt 0 A 

4-333 4E AM Det Std Index + Wr AM 

FF 
Clock Thru K+D 

FA141 
r-- Write Gate .. 7B, 7C, 6E, 6E , 7E 

4-34168 Chain End or NTO Rst ---;._.a __ ...J 

FF 

.r--
------------------------------~IOR 

r---T1rL--~--~~ 

4-341 68 Chain End or NTO Rst 

4-3055E Post R ecord Zone 4 
FA 141 

4-3139E Counte r Decode 8 

4-30590 Data F ield A 

4-3039A 8it Ri ng 0 Clock 
OR t-------

4-31998 (Not) C aunt Op 

4-331 5A 400 N S Index -
FA141 

4-3 059B 

4-3 199C 

4-3 055E 

4-3 0590 

4-3 199C 

4-3 059C 

4-3 1998 

4-3 0598 

Home Address Field 

Cor K or D Op 

Post Record Zone 4 

Data Field 

Count or Key Op 

Key Field 

Count Op 

Count Field 

4-3139A Counter OOO-.------t 
4-3137B Bit Ring 7------1 

4-301 9A (Not) Write Phase A 

FA141 

FA244 

.. 58 (Not) Write Gate---------t 

(Not) Conditioned Index--------I 

4-30550 (Not) Cyclic Code Zone 3 

A 

OR 

.. 50 (Not) Erase Gate -----------f----r--, 
4-3199C HA Op ---------------; 

- Erase Gate 4-331 6C, 4-335 68 

.. 20 
4-35540 Wrd Tpe 0 And Gate Ext Adr 3 
4-3234C Control Reg Bit 10-----; 

4-3234E Machine Rst Sw ---------t 
4-3315A Delta 400 NS Index A 

4-3195D Write Op 
Erase Gate Erase Gate Hold 

4-3055E Post R ecord Zone 4 ~ OR 

4-30398 8it Rin g 7 Clock I ..... t1 A FF PH I--

4-331 98 Counte rOOD A L-
4-331 98 Write 0 p Not Sellndex Or HA Op-

;--

4-331 9E (Not} 0 verrun Tr 
t---

FA141 FA141 FA141 

4-3055E Post Record Zone 4 --------1 
T4---+---~ 

A 
4-30398 8it Ring 7 Clock ---------1 
4-3139A Counter 000 ----------1 
.. 9E (Not) Erase To Index ---------tr___ OR~------------------------~~--~~~, 

L-L:. ORt-
.9D MachORERGTRst 

4-313 8E Cou nter Decode 9 A 

4-3037B Bit Ring 5 ----------;_...l_...J 
FA141 4-35278 Selected Unsafe ----lr--

FA 141 

Erase Gate Hole 

4-319 5E Write Mode ----r--T-' 
4-3199C HA Op------t 

4-335 5B (Not) Go Lch -----I 
4-333 3D Read or Search Op 

4-3139A Counter 000------1 

4-3055E Post Record Zone 4 

4-30378 8it Ring 5-------1 

.. 58 Write Gate ----------1 

4·30378 8it Ring 7-------f-,-.., 

.. 58 (Not) Write Gate -------1 
4-3339C AM1 Not AM.2 or Chain End 

FA345 

FA345 

FA244 

FA 141 

Erase To Index 

FF 

FA345 

Mach or E R GT Rst . .4E 

Erase To Index 4-311 6E, 78, .. 2E 

4·303 2A; 4-30568,28 
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Cii" 

• 2 
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.. 3 • 4 ~ 5 .. 6 7 

AU 
4-3039A Bit Ring 0 Clock 4-3059C Key Field I Adv 

OR 
4-30590 Data Field '--- 1 
4-3195C Decrement Counter L 
4-30550 Record Zo ne 2 I..-- ,4 A 

FA331 20/21 20/21 Rst 
Vari- 1 

I- OR 
4-3055E Post Recor d Zone 4 ,16 f--

able FL 
4-3139A Counter 00 0 A Gap 

L-
A 

4-30590 Data Field OR I-- 4J-rr I..-- Count 
4-341 68 Chain End Or NTO Rst Binary 

I....-

----:1..-- FA333 FA333 

SS I---

20/21 Lch 
I--r-

4-30590 Data Field 

4-3195E Write Mode 

4-3055E Post Record Zone 4 
4-3195B (Not) Search Op 

4-3078E (Not) Erase To Index 

4-3055B Variable Gap Zone B 

4-30550 Cyclic Code Zone 3 

t.-

FA333 

FF 

FA333 
FA333 4-3055D Record Zone 2 

4-3333D Read Or Search Op 

Rst t FA331 
FA332 4-3416B Chain End Or NTO Rst-------l~------I 

4-31348 Gate KL + VG Counts -------lr......,r-, 
4-3037B Bit Ring 6 A 

4-3055A 

4-3055B 

4-3139A 

(Not) Inter Record Gap Zone A_ 
Variable Gap Zone 8 I--- OR 1-_____________ -, 

A 
Counter 000 ---------11..--

4-3337E Chain End Or NTO Or Index -------...... 

128 ~ Adv 128 

Key 

~ 

~ Zero ~-----IIII_-Sampled KL Reg Or VG Cnt 0 
Smpl 
~ 

FA221 

-- , I' 

Length 

Vari

able 

Gap 

Count 

Binary 

t--._- KL & Gap Count 1-1284-313 4B 

4-3059B Count Field -----I~ 
4-305 5D Record Zone 2 ----I 

4-3037B Bit Ring 0 ------I 

FA652 

L..--I----I"---

1 1 

Rst t FA334 
~----~---~ FA335 

4-313 9E Counter Decode 8 - i......

FA652 
OR ~---------------~ 

~ 

L....-

FA652 

4-313 8C Counter Decode 3 ----_ 
4-323 9B Write Buffer 1-128" '--",-" , 

~LA 

=B-
f\.. -1 -~ OR j---, r--

4-307 5C Write Gate ~ '- 2 - A I '---
OR 1 "\, I '- 3 - "-----'i.-----II A f--

4-3198B Space Count Op FA346 r--L.-.- t.-

-
SS 1----~-~-~128 

FA346 FA346 

128 ----. 

Data 

4-3055E 

4-3055A 

Post Record Zone 4 ~ 

I nter Record Gap Zone A --L:Jf----
FA338 

r--
4-305 98 Home Address Field -----I 

A 1-----

4-3055C Pre Record Zone 1....,..---t_L-..J 

FA338 

,---r---

A 1----

4-30598 Count Field -----tl.o..-

FA338 

r---t-~ ..---

4-3035C Read Gate :8- ~ 1 - A 

A 2 "'" f\.. - 4 -~ OR 
4-3198B (Not) Space Count Op I '- 2 - A 

... / 
Length 

'I Reg 
... 1-__ ", DL Reg Bits 1-1284-313 4B 

A ~ SS ~---4----~ 

4 '---4-3139A Counter 000 ---------I--..J1 FA346 

FA346 

La 
4-307 5C (Not) Write Gate -------1 
4-3055A I nter Record Gap Zone A -t-- A 

11~ 

12~ 

13~ 

4-3139A (Not) Counter 000=8- ~ 
A 3"l'-.1- 1 1 

4-331 58 Stand Index I-- OR !---14~ 

4-313 9B Counter Decode 2 ~ 3 - ~ OR 
FA346 L'-. 2- A iL-1--

4-31388 Counter Decode 1 --- 4 ,,~ 4 - A I-
FA346 ~______ 

FA346 

SS I--

~ FA336 
Rst 

FA337 

'-- DL Reg Hi + Low Rst 4-3134E 
15~ 

r--

4-3078E Erase To I ndex A 

~-........ - ..... 
FA338 

L-

4-3059B Count Field ---------I~ -Set DL Req HI 4-3134E 

'--- A 16~ 
4-307 5C Write Gate I....-

4-305 5D Record Zone 2 A FA338 
4-3039C 8it Ring 7 Delta Clock ----..... i......- 17 

FA346 

8 

1 

2 

3 

4 

5 

12 

2 

3 

4 

5 
10 

15 
17 

6 
7 

13 

14 

16 

12 

13 

14 

16 

A 

A 

FA338 

FA338 

OR 

FA338 

OR 

FA338 

OR 

FA338 

9 

2 

4 
Forced Count Bits 

1 - 16 4-31 3 4A 

8 

16 
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2 "f 3 4 5 "f 6 

Counter Set Assembler 

~~~~ ____________________________ ~~ 1 

~i--

FA33~ 4-3119C Forced Count Bits 1 - 16_ 5 16 
1---------

~-----+_----------------------~~ 1 

...-
A 

4-3059D Data Field 
4-305 5C Pre Record Zone 1 

r--I...-

4-3116D DL Reg 1 - 128 -----l, ~8~ 128 
'-I--

4-3059C Key Field ----------+-~ A 4-311 6C KL + GAP Count 1 - 128----1IIt~ 1 
~ 

I---
OR ~~~--------------------------------~~ 128 .. 9A Counter 000 --------------..... --t 

4-3059C Count Field -----------1 
4-3055A Inter Record Gap Zone A --------t 

~-------------------~ A 
'----Gate KL + VG Counts 4·311 28 FA338 - FA339 

4-311 68 (Not) Samp KL Reg or VG Cnt 0 -L....--I ...... --I 

FA339 

-
4-3039C 8it Ring 7 Delta Clock-

A ~---------------------II-----~lt- Decrement Counter 4-311 2A 
.. 9A (Not) Counter Decode 0 -'--

FA345 

Note 1 

7 8 9 

Counter Decode 0 .. 3C 

Counter 

4-3037B Bit Ring 0 ---~IT...., 
4-3337 D AM 2 -------t A 
4-3337E (Not) AM 3----1 Byte 000 

OR~--~~r-__ ~, 

2 

4 

8 

2 
4 

1 
9 

10 

A 

A 

FA344 

A FF 
Counter 000 .. 60,28, 3D 

r--L..... __ 

* On output gated 
FA345 

4-30378 8it Ring 1 -----------1 
4-3339C AM1 Not AM2 or Chain End -----I 2m-9 A 

2 A OR Counter Decode 1 

10 

1 

8 4 
5 Counter Decode 2 

7 

2 IJ FA344 
4 

Counter Decode 3 
5 
7 
1 

D 3 
6 

Counter Decode 4 

7 

4-3037B 8it Ring6 Q-G --,-
4-3315B Stand Index ------------~_~ SS r-.--------l 

Lngth 

Count· 
er La t-____ Counter 1 - 128 ------t~8~==l 2 f] 

FA344 

3 
16 

4-30558 Advance Zone Ring GT ----------L~=-'--I_ 
64 

FA341 FA341 128 

128 8 1h2s-
~ ~----------------t Rst 

Nr--+----~~ 

4-341 68 Chain End or NTO Rst ------r--~ 1 FA341 
4-3037B Bit Ring 4 I A OR 1--...... - Counter Reset 4-33968 

----I FA342 

4-3053E Advance Zone Ring GT-r--U FA652 
OR .. 9A Counter OOO'---------~-

4-3055C Pre Record Zone 1 ---------4 
4-305 9D Data Field ----------11--' 

4-331 58 Stand Index ------......... I A 

FA652 OR 

4-3055D Record Zone 2 -------t...:....A.:.....JL...J 

.. 9A Counter 000 --------------~ N 
A 

4-30378 (Not) Bit Ring 7 ------------1-------' 
FA342 FA342 FA342 

4·3059D Data Field -------------1 

Note 1: The field length counters, both the high and low portions, 
are entered in complement b'y gating the inverted entry 
signals. The counters are then advanced to a count of all 1 's 

when the remainder is zero. All output deocdes gate with 

the complement output value. 

4-32398 Write Buffer 1 - 128 ___ _ X 

I 4-3115E Set DL Reg HI----------l 

ADV 

Note 1 256 

Data 
Lngth 

Hi 
and 

Count-

er Hi 

128 8 
32K 

4-3115E DL Reg Hi + Low Rst --------' Rst 

FA343 
FA347 

FA344 

Counter 256 - 32 K 

2 

4 

8 
16 

32 

128 

256 
512 
1024 

2048 
4K 
8K 
16K 
32K 

FA344 

6 Counter Decode 5 
See Note 1 

7 

4 8 6 
7 

1-----Counter Decode 6 

2 

IJ 
FA344 

4 
6 
7 

...---------- Counter Decode 7 

1 

8 3 
5 
7 

I-----Counter Decode 8 

2 IJ FA344 
3 
5 
8 

i-------------- Counter Decode 9 

FA344 

1 =fJ 5 
8 

...----------Counter Decode 10 and 8 
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c.c: 
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:::r 
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:::l 
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2 3 4 5 6 7 8 9 

,---- CCW Cnt 0 4337 78 -
4-321 4C (Not) SLI Bit Lch -

4-3234C Ctr Reg Bit 

13e~ 4-3079B (Not) Clock Thru K + 0 -
A - Wr Length Rec Not SLI 4-335 8B; 4-353 5D 

4-321 80 

4-3234C 
4-3234E 
4-3234E 

Gt Ext Add rD-- A 
Word Type o Set OR 
CPU Det F ileEn-
Count Gon e To Zero-I..-

CCW Cnt 0 
~----------~---,~ 

FL 

FA582 
r--____ -'~u 

.. 60 (Not) Unit Excpt Share Req BL ---------........... 

4-3139A Counter Decode 0 
4-3055D Cyclic Code Zone 3 1 A 

[FA581 

Wrong Length 
Record 

FA582 4-31988 Space Count Op ---
4-3314A (Not) Conditioned Index- r-__ --'L.~------L~~-Wrong Length Record 

IA 
.. 6E Unit Exception 

r__ 

4-3138B Counter Decode 1 A OR -8 
4-30550 Cyclic Code Zone 3 .... 410---

'-CCW Zero Rst 4-321 2E 

_ D CCW Equal 0 FA582 

-
-----------11 A rt-~--Ir---1--.-- 0 CCW Equal 

4-30398 Bit Ring 7 Clock -L-J FL -
.. 6B End Op + Delta DC -----11.-' 
4-3139A (Not) Counter 000 -1 A OR 
4-341 6B Post Record Zone 4 ~ r----------""'""'iL--J 
4-3426B Chain End or NTO Rst - ___ 

FA582 

FA582 

-A ORLQ-
r--,-- iTI-

4-3198B Space Count ---"--

4-3356E End Op Gt _r__ 

OR t--...-- End Op + Delta DC .. 28 
4-321 4E Delta Data Chain Tr-

4-3356E End Op Gate -
OR 

4-3234E Count Gone To Zero 
4-31950 Read Tgr 

A 

4-30378 Bit Ring 2 
______ ~r--

4-3195E Write Mode--------I A 

FA582 

4-3355A Go Pulse-------t-----~ 
4-341 68 Chain End or NTO Rst-+------.-. 

- FF 

FA581 

L- ---
4-30550 Record Zone ~ OR 1------------------------+-----...., 

Short Search 

FL 

4-335 5A Go Pu Ise ______ +-__ ---1....-

4-341 68 Chain End or NTO Rst lOR 
FA582 

-Short Search 4-3275E 1"""" ........ 

4-3536B 
4-319-5B Search OP-f--

A 
4-3198B Count OP-f----FA582 

4-3138C Counter Decode 3 
4-30378 BitRing1 

4J. 
Last Byte Gate 

A '--IIA L_ - OR '-- FF 

A 
4-3139A Counter Decode 0 P r---

4-3139A (Not) Counter OOO----i-
A t----<~Oecode 1 Not Counter 0 4-3372C 

4-313 88 Counter Decode 1-----i_ 

FA591 

FA582 FA591 

~ ______________ ~r--

4-3059C Count Field DL Equal Zero 

4-305 5E Post Record Zone 4 -------I-=--iJ---~ 
S,mpled KL Reg "' VG ent 0 4-311 6B -r:-~. 

4-305 50 Record Zone 2 ---4~----t A r---
4-3039A Bit Ring 0 Clock-+------li.--

,--r__ 

FA5~ 

I .--lOR 

4-3019C Delayed Clock-
4-3059C Count Field _ A r--

-"--

FA591 

4-3259A Serialized Data Tr-
4-307 5C Write Gate A 
4-3239C Compare Read Data,_~ OR 

4-303 5C Read Gate A 

FF 

FA591 

4-30590 

.-------------------~~ FA591 

4-3039B 8it Ring 7 Clock ____ ~r--
4-30550 Cyclic Code Zone 3 -----t 

tR- 4-3139A Counter 000 A 

A Unit Excpt Share Req BI L - ~ 
Data Field - _ 4-337 6B? 4-27 5B, .. 6A 4-3058B HA Field - Head Camp FA592 

FA591 4-3195A Multi-Track Op - A ~-........ r--' Head Camp 4-335 8B; 4-325 5B; 4-323 6E, 4-46 

t---- Camp H 0 Trap 4-335 6C 

4-305 5C Pre Record Zone 1 - FL --FA592 

~ I-- Unit Exception 4-3358B; 
FA592 

---'---' 
FA591 Test Unit Exception-L.. 4-3457D .. 5A 4-3158A 

4-305 gO Data Field I 
4-305 5E Post Record Zone 4 I A OR-
4-3198A (Not) Test Unit Exception~ 

4-341 68 Chain End or NTO Rst -----t"--

FA591 

FA591 

4-319 8e HA Op 10 R r-B 
4-3198E RO Op L..- A Nt-----------...J 

4-33330 Read or Search Op-"--

FA592 4-341 68 Chain End or NTO Rst _r--

OR 1-----1 

4-321 8E Set Ext Addr B-__ 

FA592 
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W 4-323 4A Bus Out 0 Multi-Track Op ------------------------~ 

~ A A 

0 
""U 

::J:l 
CD 

nit Exception 4-315 3E, 5E OR t--- Test U 
r-- L I---!! 

A 
A FA413 

<.0 
Ci)' FA412 ---Srch Hi 
.-+ 
CD 
"""'l 

Q) 
~ :::l 

Q.. 

0 
CD 
(') 

0 
Q.. 
CD 

Read Op 
FA412 Search Hi Op 

PH 

L~ 
r-

OR f--H-Search Op 

r--i.-

FA413 FA413 

Srch Eq 

r--
A Space Count Op .. 3E 

---FA412 
(I) 

4-323 4A Bus Out 1 Search Equal Op 

B 
PH 

r--
4-3234A Bus Out 2 

A Erase Op 

FA413 
4 

Count - r--
4-3234A Bus Out 3 Count Tgr 

PH 

J--

FA412 '--

L&: .-r-- OR Count Op 

A ---6 r--
~ 

FA412 ~,.... 

FA412 OR t--Cou nt or Key Op 

FA413 r-- t- ___ ' 

FA412 
Key 8 r-- J--r--

C 4-323 4A Bus Out 4 Key Tgr 
PH tfJ=: -f}A OR Key Op 

N ~io- -10.00-

FA412 FA412 ...-r--
~ -OR -Cor K or D Op 

FA413 

Data r-- ......... 
6 FA412 

4-3234A Bus Out 5 Data Tgr 
PH 

t--
43=10 ----- A HA Op 

---FA412 
-~ 

N 11 
-

Read Ph OR Data Op 

FA413 1 r-- -
o 

4-3234A Bus Out 6 

Read J OR I-- f- Read Tgr 
FA412 r--

'-

PH --- ~ 
-

A -Wr ite Ckd Op 
r--

'-- N r-

4-341 6D Force Re 

A r---
FA413 r-

fJ-:-
FM13 

ad Mode 

-
-~ 

FA 412 

OR HA or RO Op 
.--

10.00-

Write Op -----------

Write Tgr ----------_ 

4,3234A Bus Out 7 

4-321 8E Set Ext Ad 
L 

Write ["'---
drF-r-- PH 

r-- FA412 

A RO Op 
6 

Write Ph ----------

E 4-321 5A (Not) Dat 

A Lr--a Chain L- ---
-FA412 

A Write 

FA413 10..... 

.. 8E (Not) S ace Count Op p L&:: 3 [J Scan Op 

Mode--------~---

FA412 

c.o 
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2 3 4 5 6 

4-32340 2311 Disk Mode 

Data Chain 
.. 8C Set Ext Addr 0 ----..... -.r-,.----'1-----4II...------- Data Chain Lch 4-335 6C; 4-319 2E; 4-314 5A; 4-46 
4-323 4A Bus Out O ....... -----If-t FF 

FA431 
Cmd + Data Ch n 

No Unus Cond 4-46 

FA431 

4-3359B (Not) Unusual Conditions --------jf------------e---t 
I--___ f----- Cmd Chain Cond 4-335 7E; 

4-46 

Command 
FA431 

hain 
r::"'FF~L'---~------ CMD Chain Lch 4-335 5C; 4-351 5E 

4-3234A Bus Out 1 ------...... ----t--t 

SLI Bit 
r:,r:-il---sLi Bit Latch 4-315 7A; 4-46 

FL 
4-3234A Bus Out 2 -------e----+--L 

Skip Data 

4-323 4A Bus Out 3 ------.----+-----"'-__ FL 

FA431 

4-3195E Write Ph ____________ .....J 

4-319 5E Write Mode ---------1 
4-31988 Space Count Op -------t 

FA431 

Delta Data Chain 

CPU Write Mode 4-12 7A 

. .4A Data Chain Lch 
FF 

t--- Delta Data Chain TR 4-3154C 

FA541 
4-315 4B CCW Zero Rst -------"" 

4-341 68 Chain End Or NTO Rst------J 

4-32340 Gate CPU to Ext 

4-32348 AS Field Decode 

4-323 48 AS Field Decode 

4-32348 AS Field Decode 

4-323 48 AS Field Decode 

4-3234B AS Field Decode 

4-32348 AS Field Decode 

4-323 48 AS Field Decode 

4-323 48 AS Field Decode 

4-32348 AS Field Decode 

4-32348 AS Field Decode 

7 8 9 

--
L~ 

A 
Pulse-_ 

J--~ FA501 
A Set Ext A ddr 5 

5 
FA501 

~-
A Set Ext Ad dr 1 

1 -FA501 
4~~ 

A - Gt Ext Addr 1 

-
FA501 

4t---

A Set Ex t Addr 7 
7 - r--

FA501 ~ 
A Set Ex t Addr 3 

3 ---FA501 
4~r--

A t-- Gt Ext Addr 3 

--FA501 

4.---
A Set Ext Addr 8 

8 -FA501 
H-

A Set Ext Addr D .. 2A 

D -
FA501 ~-

A - Gt Ext Addr D 

~1 

J--r--

A Set Ext Addr 9 
9 --FA501 

~-
A Set Ext Addr E 

E - ~r--FA501 
A r--Gt Ext Addr E 

-FA501 

_r--

A Set Ext Addr 8 

8 -FA501 
_r--

A Set Ext Addr F 
F -

FA501 
r--
A ~ Gt Ext Addr F 

F~l 
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4-31 9D LS Data Bus In P, 0-7 

4-13 AS Field Decode o-F ------------1 

4-12 Ctrl Reg Bit 3, 8-14 

4-12 (Not) Ctrl Reg Bit 2 

4-11 T6 ------------~ A 
4-134A Ctrl Word Type 0 

RM001 

4-11 T6 --------~ A 
4-12 Ctrl Reg Bit 2 

RM001 

Prog Mem Word Move Ext 

~ 4-14 MODE Reg Bit 0-7 

4-14 1401 Mode 

4-149D 2311 Disk Mode 

4-374C Count Gone to Zero 

4-10 P2 CPU Det File Err 

4-19C Mach Rst Sw 

• 
External Out 

Interface 

SL091, SX091-093 

4 

Bus Out 0 
Bus Out 1 
Bus Out 2 
Bus Out 3 
Bus Out 4 
Bus Out 5 
Bus Out 6 
Bus Out 7 

AS Field Decode 1 

AS Field Decode 3 
AS Field Decode 5 
AS Field Decode 7 

AS Field Decode 8 
AS Field Decode 9 
AS Field Decode B 
AS Field Decode D 
AS Field Decode E 
AS Field Decode F 

Ctrl Reg Bit 3 
Ctrl Reg Bit 8 
Ctrl Reg Bit 9 
Ctrl Reg Bit 10 

Ctrl Reg Bit 11 
Ctrl Reg Bit 12 
Ctrl Reg Bit 13 

Ctrl Reg Bit 14 

4-321-6X 

Word Type 0 Set Pulse 

Word Type 0 Reset Pulse 

Prog Mern Word Move Ext 

MODE Reg Bit 0 
MODE Reg Bit 1 

1401 Mode 

2311 Disk Mode 

Count Gone to Zero 

CPU Det File Err 

Mach Rst Sw 

5 

4-3555E 
4-3554C 
4-3379E 

4-319-5E 

4-31988 

6 7 • 8 9 

Diagnostic M ode 
IA Set Ext Add r3 ~ OR I--

File Share A ccepted -
FA211 

_r-- ~ 

-Write Mode A SS '-- I-

OR "'""-
0 

"'-
Soace Count Op 

"'-- FA211 

Write Buffer 
128 

128 128 

.. ~" 
. .4A Bus Out 0-7 "fiII--------,",-----_ 

64~64 
32/32 
16,/16 

8~8 
4~4 
2 ~2 
1""""""'- 1 

H' Write Buffer 1 - 128 

4-325 9C Xfer Wr Buff to Rd Buff -----I~ 

11 

7 

Shift 

~ j 

FA212 
FA213 

Reset 

ORt-----t-----I----+:----- Reset Write 8uffer 4-327 2C 
4-341 68 Chain End or NTO Rst-----li.--

FA221 

4-301 7C 8it Ring Advance ---------, 

Standard 
Read Data 

4-3014D Sep Data 8it - FF 

..... ----+---------Standard Rd Data 4-33358 

Compare Data Tg 

I A FF - Compare Read Data -
4-301 90 Clock--r-

4-341 6B Chain End or NTO Rst --------t OR 

FA211 L...---I----t.!... OR 1------1---' 

i.--
FA211 -4-3159E Head Comp-

OR r-
4-31958 Search Op - ___ 

4-30190 Clock--

A - SS -

~ 

4-305 50 Record Zone 2 ----i ---- "'-

OR I-------i A 

4-333 9A Sync Detect Gate -",-- I 
4-3198B (Not) Space Count Op -------Ilf---l_ 
4-3035C Read Gate 
4-319 5 B Search Op -------------1 
4-33740 (Not) Zone 2 Cnt 5 thru 8-------1 

4-3138B (Not) Counter Decode 3 --------1 A OR I------J 

4-3058C Count Field ------------f 
-
r~ -4-3139C (Not) Counter Decode 4 

4-305 5D Record Zone 2 --------..---1 
4-3139A Counter 000 ------------1 A 

4-3159E Head Comp ------------f 
4-31388 (Not) Counter Decode 1 -------L...J ..... J 

FA592 

FA211 

FA211 
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W 
'" SJ1 
::0 
CD 
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c.. 
OJ 
c --CD ..., 
Q) 

::J 
c.. 
» en en 
CD 

3 
e-
m ..., 

A 

B 

c 

o 

E 

2 Y 3 4 

4-305 50 Cyclic Code Zone 3 ------I 

4-3139A Counter 000 ------...... -f 
FA217 128 

FA217 
4-311 6B Samp KL Reg or VG Cnt 0 

FA217 64-

4-30590 {Not) Data Field 

4-305 5A I nter Record Gap Zone A 
_________ ~-~A __ -+----+--32-

4-3058B (Not) Home Address Field ---------.--1 
4-305 5E Post Record Zone 4 
4-301 9A (Not) WR AM Time 
4-3139B Counter Decode 2 
4-305 5C Pre Record Zone 1 

OR 1----._.........t---f--16 

4-305 3E (Not) Advance Zone Ring Gt 
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A ORr----------------------________ ~ 1 
4-31958 Search Op--t--.... A 

Track Condition Check---1- 1 
......, n~2 L------t= 

t---t.....-Share Request 4-331 6E 
FF 

-4-3138D Counter Decode 5----f'-Ti 
4-3138D Counter Decode 6 ----I OR r---- 4-3195D Read Tgr-------I-
4-3138E Counter Decode 7 OR A I--__ -+--L_-~-.I 
4-3138E Counter Decode 8 ----1""'"-

4-305 50 Record Zone 2 A 
4-31988 (Not) Space Count Op-

4-305 5D Record Zone 2 -------1 ____ --
FA132 ....-

4-3195E Write Mode ---t--I A 

-'-+---1 N 
4-3059B Home Address Field-j ____ -+--I 

4-3198C HA Op -----+------+--1 A 
4-319 50 Write Op ____ -+ ____ -+---I 

4-3138B (Not) Counter Decode 1........, '--Zone 2 Count 5 thru 8 4-3236E 

A OR-
4-3139A Counter 000-----1._ 
4-3154C Decode 1 Not Cnt O----..... __ .J 

FA132 

-
_r--" 

r--
A OR 

4-305 5C Pre Record Zone 1-------t_..L.....J 
FA133 

4-3198C Key OP------t~ ~Key Field+Key Op 4-3316C 

A ~--------------------~ 
4-30590 Key Field-----t -FA133 

a....-.----f~ 

4-3198B Count OP--------ir"""-
4-3059C Count Field A 
4-3138E (Not) Counter Decode 8-
4-31950 Read Tgr-----...... ~--1 
4-3198D Data Op r"""- OR r--" 

A t------il.....---I 

4-305 9E Data F ield~----4---I 

4-3198C HA OP----I-

-'--

A 

A HHl.....J---1 
4-30598 Home Address Field - _ FA133 

OR I-- Op Field Time 4-3272A 

~-

'----------+---HA Op HA Field 4-331 20; 4-335 5E 

FA132 

FA133 

A~ ...JOR 
(Not) Multi-Track Op___ , .... - .... ---

4-33998 

4-3195A -
.. 9E File Share Accepted-

4-341 68 Chain End Or NTO Rst-

-
.. 90 (Not) Share Cycle __ ---1 

FA132 
PH 

T4-

FA961 

TO-r--" 

A - File Rst PMWC 4-124C 

r ---FS011 

(Not) First Cycle Star Word - A ~ 
(Not) Gate Trap Address - _ File Request 

T8 r---~ 
t-.-------4.----File Request Latch 4-127A 

FS011 FL __ r"""-

OR I--Early File Share 4-12 7 A 

A ORt-----------~~--~-r---. '--io..-

FS011 
r- - -

FS011 

First Share 

FL 

FS021 

.-__ t--Ir--" 

A t-- Second Ctrl Reg Assem 4-12 6C 
....- ...... 

FS021 

T4--t--"'-i L-.-4----9-----First Share Latch 4-222A 

A ORr---t--t------'-__ -J----
-"""'-

FS011 -
FS011 

'- -- Second Share 

r--" 
"--

OR I--Share Cycle .. 6C 4-353 5C 

r- ...... 

FSOll 

TO -+-.--------------11----1 A t--r--.-+--.... ---4--Second Share Cycle 4-37 4C; 4-22 2A 

L - FL 
~ -

A OR 
~--------~ 

4-3234E Machine Reset Sw--..--tl-'"'--....... --J 
FS011 

FS011 

_r--" 

A i- File Share Accepted .. 78 4-3257E; 

---- 4-3236A 
FSOll 
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4-31990 HA Or RO Op -

A 
4·331 5E NRF Not Sch Not Index

i-
.. 88 (Not) Flag 8it 0 ----... 

4 5 

4-3239C Compare Read Data - A OR t-------, 

r-I--
4-3239C (Not) Compare Read Data -~ 

.. 88 Flag8itO A 

..... _----' Miss AM 

FA215 '---- ~ Missing Address Mark 
FL 

4-46 4·335 88 

6 

4-305 5D Record Zone 2 -----I 
4-3037B Bit Ring 6-------1 
4·3195A (Not) Multi·Track Op -
4-3198C (Not) HA Op 

4-3198E (Not) RO Op 
.. 8D Flag Bit 6 ..... ----1 

4-30598 Home Address Field -

7 

A 

OR~ 

A 

4·32340 
4·3314A 

8 

(Not) MOQE Reg Bit 1_"'" 
Conditioned Index-C 

lOR A~ 
.. 5D FlagGt ---L-..J.......J 

FA244 

9 

4-331 8C Data Check -+---------1-
4-341 68 Chain End Or NTO Rst lOR 

4-3195A Multi-Track OP-I--

4·3134D Counter Reset L A 

.. 80 Flag Bit6 _r-- r---L-L...J Lirack Condition Check 
~ Track Condition Check 

FA215 ORW FA215 
'--___________ ---1_LA~--- F F 4·335 8A, 4-337 6B, 4-46 

4-30378 8it Ring 0- r--

.-----11"'"'

A~ 

~'--

FA215 

.. 8E Flag 8it 7 -;M25 

4·3035C Read Gate- A t-.... -+---------------------------------------------. 
.. 5D Flag Gt 
4-301 9C Delayed Clock - ""

FA215 4-3019A WR/AM Time --.....-

4-331 9C Data Check ------I.~ 
4-341 68 Chain End or NTO Rst lOR 

FA244 

4-3058B (Not) Home Address Field 4--..... 1 F'ag B;,O 

......., A I-- Flag 8it 0 .. 3A, 3A, 4-325 5D 

~--------------~.---~ J __ • FF 

A 
OR~+-------------------4-1~ 

4·333 9E Address Mark Detect - L..- ~ '--- 0 R 
F A215 l "' 3 - A 

4·3238B 
4·3238B 

Write Buffer 1 """'" r"- 4 -~--"_'" 
Write Buffer 2 "" FA215 

First Field 

4-3054A Set ZA+HA ~.(IO::R:'Ir--,..--4---------1--
4-3059A First Go _ FL A r--------------------- 3~ 

4-305 50 Cyclic Code Zone 3 - ~ 

FA215 

4·305 50 Record Zone 2 

r- '-- "' I'. 2 -
FA215 ~ 9 I-

,-

~! 
4-3239C Compare Read Data - 4 "'" 

4-3259C Xfer Wr Buff to Rd Buff -5" r'\. 
4-301 9C Delayed Clock 6 "\ l " 5 

-

-
-K: 4-305 8B Home Address Field ---j F lag Byte 

1----1~ Flag Gt .. 2B,8A, 4-327 5C 
-

ORA 1--_____ :=1---1 A 

4-3058C Count Field """"'L- ---
4-3075C (Not) Write Gate -_ 

FA215 

4-341 68 Chain End Or NTO Rst-

4-30378 Bit Ring 0 ___ --J 

FF 

FA244 

4-3037B 
4-3037B 

-7-

Bit Ring 6-7 """"" 
Bit Ring 7 -8"""" r'\. 

~! 
~~ 

-
'-
I-

f_ 

4-3059B Home Address Field §J 0-
4·3075C Write Gate A '--____________ ~ 5-

4.305 5C Pre Record Zone 1 9 ~ 9 -
r'\. 6

8
:-

4-3139A Counter 000 I "' ._ 

-
-
-
-

FA215 

A 
I OR 

A 

FA215 

A 
I OR 

A 

FA215 

A 
I OR 

A 

FA215 

A 
I OR 

A 

FA215 

l*_~ 
- ORr I ------.L--_--' 

4-331 5A Delta 400 NS Index -
i.-

FA216 

* ON Output Gated 

Flag Bit 6 

I A I"- Flag Bit 6 
1 FF -

FA216 
Flag Bit 7 

t- lA 
I--- F lag Bit 7 

FF -

FA216 

I 

--4-321 80 Gt Ext Addr E -
4-3234C Ctrl Reg Bit 12 - A 

4·3234C Word Type 0 Set -
1..0... 

.. 6B,5B, 

.. 5B, 4-

FA541 

4-32550 

3255D 
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4-323 4C Ctrl Reg Bit 3 
4-321 80 GT Ext Addr 

4-32340 Word Type 0 
4-2234E Machine Reset 

Reset 

Sw 

4-3234C Ctrl Reg Bit 12 

4-3234C Word Type 0 S et 

4-321 80 GT Ext Addr 0 

I Reg Bit 11 4-3234C Ctr 

4-311 6B Sam pled KL Reg or VG 

y Field 4-30590 Ke 

4-3055E Pas 
4-3139A Co 

t Record Zone 4 
unter 000 

4-3195B Cou nt Tgr 

4-3058E Data Field 

.. 6B Chain E nd or NTO Rst 

3 

A 
OR 

I.--

-
FA651 

~,.-.r--

0..-I- A 

-
FA651 

r...-r-

A 

-
FA651 

4-3355A 

,.-
'--

A 

"-

Cnt 0 

4 5 6 7 8 9 

Chain End 

FL Chain End Latch 4-331 60; 6C; 4-335 6B, 2A 

FA651 

_r---
Chai 

Initial Reset 4-335 2E; 4-355 3E A --Lr-- n End Rst 4-331 BE; 4-351 2C 

r i"'""- OR 
4-30750 (Not) Erase Gate Hold 

Chain End or NTO Rst .. 2E 

A ---.-r--~ 

r--
"-

FA651 

NTO Op 

FL NTO Latch 4-331 6E 

Cold Start Latch JOR 

FA651 

,.-.r-

A 

- W Data 
Pending -'-----

FL 
OR r--- Force Read Mode 4-31930 

r--- r- -----A 
JOR 

~ - FA414 

_r-

'--- A 

'---
WCKO 

Pending 
'--- t---

FL 
r---

A --~OR 
'--

FA414 
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m 
x ..... 
CD .., 
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CD 
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a. 
CD 
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CD 

3 
~ 
CD .., 

A 

B 

c 

o 

E 

2 3 

4-3554A Gate Addr 0 Diag ----I 

4-3554B Gate Addr 1 Diag ---+--1 

4-3554C Gate Addr 2 Diag --+-1 

4-3554C Gate Addr 3 Diag ---+--1 

4-3558A Gate Addr 4 Diag --+--1 

4-3558B Gate Addr 5 Diag --+--1 

4-3558C Gate Addr 6 Diag --+--1 

4-3558C Diagnostic Mode ---4~--1 

4-3238B 

4 

Write Buffer 128-
I Write Buffer 64-
, Write Buffer 32-----1 

Write Buffer 16----1 
l Write Buffler 8 

f
' Write Buffer 4----1 

Write Buffer 2 ----I 
Write Buffer 1 ----I 

.. 5 

Ext Addr E Assembler 

o 
1 
2 
3 
4 

5 
6 

Note 1 

7 Daig Addr 0 
...----+- - - - - -

2 -------------~ 
I 8A Test Unit Exception_ 

, 8A Read Op ------1 
, 8B Erase Op 

4-319 8E Scan Op------I 
~ 8B Space Count 
, 8C HA Op ------; 
I 80 HA or RO Op ----f 

8B Count Op -------I 

o 
1 

2 
3 
4 
5 
6 
7 

Note 1 

Diag Addr 1 
~I-- - - - -

3--------------------------1 

~
' 8C Key Op 

8D Data Op -----~ 

4-319 8E ROOp ------; 

~ 
8C C or K or D Op 
8C Count or Key Op-
8DWrite CKD OP----I 

4-331 5B Stand I ndex ------I 
4-303 58 8it Ring Inhibit-

o 
1 

2 
3 
4 
5 
6 
7 

Note 1 

Diag Addr 2 

~I-- - - - - -

4---------------------1 

1
/90 Cyclic Code Pas 1-
9E Cycl ic Code Pas 16 -

4-327 9E Cyclic Code Pas 17-
9C Cyclic Code Error-
9A Unequal Compare-

4-3037B Bit Ring 7 -----I 
4-301 88 Write Clock 8its-
4-301 88 Write Data Bits -----I 

o 
1 

2 
3 
4 
5 
6 
7 

Note 1 

Diag Addr 3 

FA521 - FA524 

6 7 8 

Ext Addr E Assembler 

~5-------------I 
, 5A Inter Record Gap Zone AI, 5B Variable Gap Zone B -

5C Pre Record Zone 1 ---1 

4-305 5D Record Zone 2 -----I 

1
5D Cyclic Code Zone 3 -

t 
5E Post Record Zone 4 -
8B Home Address Field-

\. 8B Count Field ------1 

~6-----------~ 
4-305 8C Key Field --------1 
4-305 80 Data Field--------f 
4-3399C Flag Bit 0------1 
4-339 90 Flag Bit 6-------f 
4-3399E Flag Bit 7-------1 
4-313 9A Counter Decode a ----I 
4-313 8B Counter Decode 1----1 
4-313 8B Counter Decode 2 ----I 

~7-----------; 

4-313 
~ 
I 

8C Counter Decode 3 -----I 
8C Counter Decode 4 ----I 
8C Counter Decode 5 ---~ 
80 Counter Decode 6 ----I 
80 Counter Decode 7 ---~ 
8E Counter Decode 8 ----I 
8E Counter Decode 9 -----I 
9A Counter 000 ------1 

o 
1 

2 
3 
4 
5 
6 

Note 1 

7 Diag Addr 4 

o 
1 
2 
3 
4 
5 
6 

Note 1 

7 Diag Addr 5 

o 
1 
2 
3 
4 
5 
6 
7 

Note 1 

Diag Addr 6 

~~ 

8---------------1 Note 1 

4-351 9A Selected File Ready - 0 
4-351 9B Selected On Line -----I 
4-351 9C Selected Unsafe Hold-

4-315 6E Unit Exception -------~ 
4-351 9A Selected End of Cyl----I 
4-327 8B Low Compare -------I 
4-351 9C Selected Seek Incomplete-

1 
2 
3 
4 
5 
6 
7 Normal OS 

FA521 - FA524 

9 

-

-

--

• ____________________________________ .... __ ..... ; Ext E Assembler Bits File 4-46 

... Bits a through 7 

Note 1: The indicated gate line is ANDed with each input 
activating the respective bit, as indicated, on the bus. 
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Set Difference Tag 
4-321 8E Set Ext Addr B 
4-3234A Bus Out 0 ________ ..-____ l-J 

FA571 

Set Cylinder Tag 

4-3234A Bus Out 1 -------+------~.t!~ • FL 

FA571 

Set Head Tag 

FL 
4-3234A Bus Out 2 ------~t----_I,__JL~ 

FA571 

Set Control Tag 

4-3234A BusOut3--t----------~~~ ~ FL 

N,I----'--I A FA 571 

4-323 4E Mach Rst Sw _____ +-== OR t------' 

FA571 

1.1 us 

A 1-----1 

4-323 4A Bus Out 7 -----+--~I I 
FA225 FA225 

Recalibrate 16 ms 
.. 80 File BusOut 6---------1 Time Out 

SS 

.. 50 Control Tag Lch ---- p FF 

FA611 

4 5 

Set Difference Tag Lch 4-46; 4-325 3C 

Set Cylinder Tag Lch 4-46; 4-352 3C 

Set Head Tag Lch 4-46; 4-352 3A 

Control Tag Lch .. 2E, 4-46; 4-352 38 

FA571 

SS 
OR N Recal Rst 4-335 6A 

FA611 
FA611 FA611 

FA611 

16ms 
DAC Busy 4-351 6E 

FA611 

6 1 8 9 

4-307 5B Write Gate ------------------t 
File Bus Out 0 File Bus Out 0 4-46; 4-352 4A 

4-321 80 Set Ext Addr E ---------<1--1-... --..., 
4-3234A Bus Out 0 ---__ -1a---__ +_-LA~ FL 

FA911 

FA911 

4-3035C Read Gate' (Lch) -------+--------J 
File Bus Out 1 File Bus Out 1 4-46; 4-352 4A 

4-3234A Bus Out 1 ------1~---+--l=-. FA912 

4-3079B Clock Thru K + 0 -------+-----------1 
Fi Ie Bus Out 2 miag) File Bus Out 2 4-46 

4-3234A Bus Out 2 FL FA913 

L--____ File Bus Out 2 4-3524A 

File Bus Out 3 4-46, 4-352 4A 
4-3234A Bus Out 3 ------+---+---1 FL 

FA914 

4-30750 Erase Gate _________ + _______ ----.1 

File Bus Out 4 File Bus Out 4 4-46; 5-352 4A 

4-3234A Bus Out 4 FL 
FA911 

File Bus Out 5 

BusOut5 ----------~-----4--J FL 
File Bus Out 5 4-46; 4-352 4A 

File Bus Out 6 

4-3234A Bus Out 6 ------.----+----1 A FL File Bus Out 6 .. 2E; 4-46; 4-352 4A 

A 

File Bus Out 7 

File Bus Out 7 4-46; 4-352 4A 
4-3234A BusOut 7 ------.-----+---l. FL 

FA911,914 
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2 3 4 

4-321 80 Set Ext Addr 9 File 0 Select 
A t---. 

4-3234A Bus Out 0 FF 

FA811 

FA811 
FA811 

File 1 Select 

FF 
4-323 4A Bus Out 1 

FA811 

OR~~----------~ ---.... 
FA811 

FA811 

File 2 Select 
A ~-..--, 3 

4-3234A Bus Out 2 
FF 

FA811 

FA811 
FA811 

File 3 Select 

4-3234A 8usOut3--------~._-_+_+-------~ 
FF 

FA811 

4-3415B Chain End Rst -------------.. ----1 .. I FA811 
FA811 

Gated 
Attention 

4-352 8C Gated Attention File 0 --------. PH 

T4----~~ __ 

PH 

4-3528C Gated Attention File 1 

PH 

4-3528C Gated Attention File 2'--~ 

PH 
4-3528C Gated Attention File 3 

FA961 ,962 

Gated~ Attention File 0 4-46--- 5 

ated Attention File 1 4-46---

Gated Attention File 2 4-46 7 

Gated Attention File 3 4-46--- 8 

5 • 6 7 • 8 9 

4-35288 Read Data File 0 --------..r...,-, Selected Status Holds 
_________________ ~A 

4-352 7B Selected File Ready ---------. 

4-352 8A Read Data File 1--------1 _____________________________ ~ A T4---...... --
- File Read Data 4-301 2C 

4-352 8A Read Data File 2 ---------1 

4-352 8A Read Data File 3 ------------..1 4-3527B Sel End of Cylinder--------+-~ 

FA 111 

.--.--
4~ A 

.-- 1-- ...... 

FA109 

.--
L...- A '----i ___ 

.--
A ~ 

I-----FA109 

.--

.--

Fi 

4-352 7C Selected Index 

File 0 Write Data 4-3526A 

4-352 5C Selected On Line ----------+--

Ie 1 Write Data 4-352 6A 

4-352 7C Sel Seek Incomplete -------------+ __ 

A I-- File 2 Write Data 4-3526A 

..... ioo- 4-3527B File Unsafe-----------+_ .. 
FA109 

File 3 Write Data 4-3526A 

PH 

PH 

PH 

FA962,963 

4-3075B Write Gate 
4-301 9B File Write Data 
4-3555E (Not) Diagnostic Mode----__ ___. 

File 0 Select 4-3523C 

FA954 

_Selected File Ready 4-335 8A; 4-345 70 

Selected End of Cyl 4-335 88; 4-345 70 

Selected I ndex Hold 4-46 

Selected on Line 4-335 8A, 4-34570 

Selected Seek Incomplete 4-335 8B; 4-345 70 

Selected Unsafe Hold 4-335 8B; 4-345 70 

1-----+----- File 1 Select 4-352 3C .. 50 (Not) Any File Selected -----.r,-, 
FA954 

File 2 Select 4-3523C 

FA954 
t-------------File 3 Select 4-3523C 

FA954 

I--.__Any File Select 4-33540 

.. 9E Selected Gated Att" 
4-3495E (Not) Dac Busy'----I--I 

Seld Gtd Att Cmd Chain 4-335 8B, 7C 
4-3214B CMD Chain Lch----+-------I 

1 
5 
2 
6 
3 
7 
4 
8 

5 
6 

A 

OR 

A 

FA811 

A 
OR 

FA551 

Selected or Any 
Gated Attn 4-46 

Selected Gated Attn .. 5E 

7 Any Gated Attn 4-3355C 

8 
I-------Any File Select Not 20 Mode 4-3355C FA961 

(Not) Mode Reg Bit 1 -------1 
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4-3517C File 3 Write Data -----~S# 
4-451 7C File 2 Write Data S# 

.. Selected On Line 4-351 7B 4-351 7B File 1 Write Data 5# 
4-351 7B File 0 Write Data 

~349~X ·FileBusOutO~ (~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~HeadSe~ction ~~~~~~ 
I ~ Head 

o R/W And Control 

·Clock Out --------4 
"CPU Halt 
Enable-Disable Sw ------1 
Gated On Line -------1 
(Not) File Unsafe ------1 

Meter 

Meter -
Logic 

FD097 

Tag 
Selection 

4-349 4B *Set Head Tag Lch ____ -I Select Set 
Head 

FD060 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

Control Selection 

Select Head 
Reset 

FD060 

Select Head 
Advance 

FD060 
Select 
Write Gate 

FD020 
Select 
Erase Gate 

FD020 
Select 
Read Gate 

FD020 

Head Select 

FD021 

Select Seek 
Start 

FD020 
Return To 000 

FD021 

Set Forward 

FD050 

Select 
0-9 

4 7 -
HAR _ 

FD060 

"-

9 

"-

Head Select 1101 I 0

9

1 

Write Amp J 
'--- And Erase 

Gate 

FD070 

,..-- Write Data -

~Erase_ 

'--(3)-

Heads Unsafe-
(3) 

36V AC Secondary -

DC Voltages -

,1----------------------------- Motion Sensing and Control (3)---1 
, r---------------------------------Stop-----

Address Control r------------------------------------ Slow -

Difference Resets ...---------------------- Intermediate ---~~--I 

8 

R/W Heads 
Preamp And 
Read Amp 

FD015 
FD080 
FD085 

Safety 

Safety _ 

Circuits 

FD090 

Solenoid 
Drivers And 
Control 

403495D ·Control Tag Lch ----+--1 Select 
~ Control Selected Set Difference - Access 

• _.7B (Not) File Unsafe 
FD021 

FD030 Selected Set Cylinder Timing 

9 

# ~ Read Data File 3 4-3515A 

# S- Read Data File 2 4-351 5A 

# )-- Read Data File 1 4-351 5A 

Read Data File 0 4-351 5A 

·Sel End Of Cylinder 4-351 7A 

File U nsafe .. 3C 

"Selec ted File Unsafe 4-3517C; 
4-307 4E; 4·335 6C 

*Selec ted File Ready 4-351 7A 

"Sel Seek Incomplete 4-351 7C 

~ Select Set 
Difference 

Transducer 
Logic And Speed 

Detent On - Logic 
1-____ Cylinder Pulses _ FD053,FD054 1----- Gated Attention File 0 4-351 2D 

# - Gated Attention File 1 4-351 2D 
# - Gated Attention File 2 4-351 2E 
# - Gated Attention File 3 4-351 2E 

o 

E 

4-3494A *Set Difference Tag Lch --t--I 
FD030 

4-34948 *Set Cylinder Tag Lch 

4-3517D FileOSelect-
4-3517D File 1 Select----f# 
4-351 7D File 2 Select---4# 
4-351 7D File 3 Select----1# 

~ Select Set 
Cylinder 

FD040 

~ Select Set 
Cylinder 

FD030 

# These lines connect only to the 
indicated file. 

·These lines connect in parallel to all files. 

Gated Cylinder Pulses-----I Difference Counter 

And Decodes -
128 

o 7 

CAR FD030 -

128 

I 
'-----t CAR Output 

Gating FD026 

Detector 

.' ______ Cyl Addr Reg 1-128 4-46 

FD056 

·Selected Index 4-351 7B 
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4-3136E Counter 2048 ------I 
4-3136E Counter 1024 ----; 
4-313 6E Cou nter 512 ------I 
4-3136C Counter 128 -----I 
4-3136C Counter 64 A 
4-3136e Counter 16---------1 
4-313 8E Cou nter Decode 10 + 8 

FA595 

3 4 

4-3055D Record Zone 2-------1 

4-305 5C Pre Record Zone 1 ------1 

5 

4-323 9B Write Buffer 64 ------I 

4-30590 Oata Field -----I 
,.5C Move Mode ------I 
4-31950 Write Op ---IIJ--t 
.. 8B Space Latch ----t--1 

Write Pad 
FA591 

6 7 8 

4-319 5A Search Hi Op --------f 
A ~~._--~I-Srch Hi and Eq 

4-3195B Search Equal Op ---------I~___.I 
FA595 

.. 5C Move Mode -,-----+------1 
4-319 8E Scan Op -----+------1 
4-3234D 1401 Mode -----+-----1 

OR 

4-3136E Counter 256 ----------'------+-------1 
4-313 6C Counter 32 ------------~ __ ------t FL '--__ Gated Write Buffer 64 4-3037B Bit Ring 1 ______ -1 

FA595 
4-3059D (Not) Data Field ----------r-.. 
4-3416B Chain End or NTO Rst--------;O~R ... ~~J------J 
4-3259D Read Buffer 64 FA591 

4-32590 Read Buffer G4 ---..., 

4-305 ~~,~o::·C:::~ F;.ld _~H3t----t---t A 
FA597 - OR I---Read Buffer 1 Oata 4-46 

Word Mark -
4-3234A Bus Out 1 ------*--------------1r--.--.,~ A 

JA --~-4-321 8B Set Ext Addr 3 _ FL FA222 

4-3055E Post Record Zone 4 -
4-32340 Mode Reg Bit 0 1401 ------i 
4-323 4D 2311 Disk Mode ----------1 
4-3234B AS Field Decode 3 --------1 
4-323 40 Prog Mem Word Move Ext ----i 
4-337 9E (Not) Share Cycle -------i 

4-32340 1401 Mode -----------.., 

Move L~-
4-3234C Word Type 0 Set ------ir-'I Mode Lch A t---t~_>----Move Mode .. 7A. 5A. 38 
4-3234C Ctrl Reg Bit 9 A I--......... --,.--+~LJ 
4-3218C Gt Ext Addr 3~~------1 FL FA597 -- FA597 

'---Ar------1~~~ 
FA597 

4-32340 Word Type 0 Reset-Ioooo.o-
FA597 

--
A t----1f----- Load Mode . .2E 

F 

4-305 50 (Not) Cyclic Code Zone 3 

.. 8E Block Sh 
4-30378 Bit 

Req 1401 
Ring 2 

A Space Lch 

4-3139A Counter 000 

4-3139 
4-341 6 

-L I-- OR 
A 

A Counter 000 
B Chain End or NTO Rst 

-
I I 

JOR 

~--1401 Share Inhibit 4-32 Pl 3B 

4-3239B (Not) Write Buffer 4 
4-3239B (Not) Write Buffer 32 
4-3239B (Not) Write Buffer 128 
.. 8A (Not) Srch Hi and Eq ------I 

4-323 40 1401 Mode ---4._----1 

4-3239B Write Buffer 4 
4-323 9B Write Buffer 32 
4-323 9B Write Buffer 64 
4-323 9B Write Buffer 128 -t----; 

FL 
t---

FA241 

A 

OR 

4-3159A Wr Length Rec Not SLI - A 

(Not) 1401 Mode I-- OR t--- WLR Not SLI or Mode Err 4-46 
4-323 40 1401 Mode A 4-303 5C Read Gate r--

4-3239C (Not) Com 
4-3039A Bit Ring 1 
4-3357E Oata Field 
4-30550 Record Zo 

p Read Oata-
Delta Clock- A 
Not Clk K + O~t-
ne 2 

lo000.o

FA611 

~ -
-

RD Word Mark 

FL 
1--___ --1 A Mode Error 

~--------~~ OR~----~r:~'r--FL 
r---;L __ -J--t--------. A 

-~~~ ... 
FA611 

FA611 

,..--... -_ .. 
4-3139A Counter 000 ----I A I-_-I----------...J 

4-3037B Bit Ring 7 -----I 
FA611 

.. 5D Load Mode -------1 -- 4-319 50 (Not) Write Op ____ ..J 

4-3416B Chain End or NTO Rst ___ ~r__----------------------l 

r--r.-. ....... _..J 

FA611 

4-3234A (Not) Bus Out 0 
4-3234A (Not) Bus Out 1 
4-3234A (Not) Bus Out 2 
4-3234A (Not) Bus Out 3 
4-3234A Bus Out 4 
4-3234A Bus Out 5 
4-3234A Bus Out 6 
4-323 4A Bus Out 7 
4-321 8B Set Ext Ad dr 3 

r--

A -

'-
FA225 

-4-3355A Go Pulse 
4-341 6B Chain End or NTO Rst-----l°R 

GMWM 

FL 

FA133 

9 

Inh Camp Strobe 1401 4-327 5C 

Space Lch 4-327 2C; .-5A 

Gate Camp I nh 4-327 2C 

Block Sh Req 1401 4-337 7B; .. 6B 
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(/) .... 
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0 
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0 
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C 
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E 

2 3 4 

Gate Addr 0 Diag 

4-3234C Ctrl Reg Bit 3 I-- Gate Addr 0 Diag 4-345 2B, .. 7D 

PH 

r--

FA 529 

Gate Addr 1 Diag 

4-3234C Ctrl Reg Bit 12 ~Gate Addr 1 Diag 4-345 2B 

PH 
~ 

FA 529 

Gate Addr 2 Diag 

4-3234C Ctrl Reg Bit 13 t--Gate Addr 2 Diag 4-3452C 
PH 

4~ 

FA 529 

Gate Addr 3 Diag 

4-323 Ctr I Reg Bit 14 r--Gate Addr 3 Diag 4-345 2C; 4-323 6A 
PH 

~ 

FA 529 

5 6 7 8 

Gate Addr 4 Diag 
4-3234C Ctrl Reg Bit 8 r-- Gate Addr 4 Diag 4-3452C 

PH 

-

FA 529 

Gate Addr 5 Diag 

4-3234C Ctrl Reg Bit 9 ~Gate Addr 5 Diag 4-3452D 

PH 

~ 

FA 529 

Gate Addr 6 Diag 

4-3234C Ctrl Reg Bit 10 -----__ +-... --'~Gate Addr 6 Diag 4-3452D 
PH 

FA 529 

Compare GT Diag 

4-3234C etrl Reg Bit 11 -------+ ... --,~ ..... Compare GT Diag 4-3272A 
PH 

FA 529 

4-321 8B GT Ext Addr 1 ------1-A ~ __ L-______________________________________________________________________________________________ ~ 

4-323 4C Word Type 0 Set ___ ..... ~_ 

FA 529 

etrl Reg Bit 11 -------1-
A t----- Diag Ring Adv 4-3052D '--- - r--Word Type 0 Gate Ext Addr 3 r-

A r-~'-----e~------------~ FA 529 
4-321 8C GT Ext Addr 3 ---------1_ 

FA 529 
Diagnostic Mode 

---1 A 
4-3234C etrl Reg Bit 14 -----------------1--.. FL 

4-3414B Initial Rst------tL.._--I 

FA 529 

'--~ 

.. 4A Gate Addr 0 Diag -----I A f--Diag Read Gate 4-3034C -L D~gno~icMode----------------------------------------~_ 

FA 529 
4-305 2D; 4-331 2A; 4-323 6A; 4-301 7 A; 4-351 5C 

9 
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A 

B 

c 

o 

E 

F 

G 

H 

4-31 90 LS Data Bus In P, 0-7 

4-13 AS Field Decode O-F 

4-12 Ctr I Reg Bits 8-11 

4-12 Ctr I Reg Bits 3,12-14 

4-36 P2 6D Carry Bit 1 

4-134A I Word Type 0 Ctr 
(No 

T6 
4-12 
4-11 90 

4-134A 
4-12 
4-11 90 

Ctr 
Ctr 
T6 

4-134A Ctr 
4-12 Ctr 
4-12 Ctr 
4-11 9E T8 

4-134A Ctr 
4-156B KH 

t) Ctrl Reg Bit 2 

I Word Type 0 
I Reg Bit 2 

I Word Type 3 
I Reg Bit 2 

I Reg Bit 12 

I Word Type 3 
Decode 7 

4-12 (No t) Ctrl Reg Bit 2 
4-11 9D T8 

4-125B Pro 9 Mem Word Cycle 
4-12 (No t) Ctrl Reg Bit 2 
4-12 Ctr I Reg Bit 12 
4-12 Ctr I Reg Bit 13 

3 

~ 

I 

Diagram 4-400. External Out I nterface Channel 

4-400 ( 1 0/68) 

4 5 6 

Ext Out Interface 

~ Ext Bus-Out P, 0-7 ' 

Ext AS Field Decode O-F 
r------ --

K Low Bits 0-3 
r-- - -- --

- K High Bits 0-3 
r-- - - ---

Carry Bit 1 
r-- - - - --

-
A Word Type 0 Reset Pulse 

-RMOO1 

r-- - ---- -
r--

A Word Type 0 Set Pulse 

RMOO1 
r---- ---- ---

r--

A Sample AC into S3 

"-

RS031 

1---- -- -- ---

A 

r--- OR r-- Gate CPU to Ext Pulse 

A 

RM061 SL091, SX091-093 



A 

B 

c 

o 

E 

F 

G 

H 

2 

4-40058 K High 8it 1 

3 4 

Not) Power Cycle Reset -
(4-409 5H) (Not) Chan Diagnostic Gate 

5 

--------I~ r------------------i- Service-Out 
A J OR I- r-I-I-I~ 

6 

r'-- r---' _ FL A r-I--
L-__ +-II-1II.-__________ ---Ir-- ~H_ A I-- Service-Out GD1 4-45 BC 

<-4005B INot) K H;gh B;t ,-t ~r'-0_R ____ .. 4-40058 Ext AS Field Decode F ----I~ 
4-1490 Channel Mode-------I A r-

4-11 9C T4 ----------1 
4-50 3A Program Mem Word -----1 ___ 

Move to External 

4-354C Gate Ext to AB Power -----1,..-

-
GA041 

GA031 

4-134A Control Word Type 2-----1 A t-.... ---t--------------+-------+--+------
4-4568 Gate GBlin Ext Decode F ---I 

Address-Out 

I A 
4-4005B K High 8it 1---+L..._':"'" FL 

r--I-"I-

Ar---

Set Serv ice-O ut Data-I n 

4-129A Control Reg8it2 -~ 

4-119C T4 _________ L_-A...J: rr-- A r-- Address-Out G D2 4-45 8C 

~A I r"-~OR 
r------------~-------------_I U GA031 

4-4005B (Not) K High Bit 2 ----1_ 

Command-Out 

4-4005B K High Bit 3------+-+i......LA __ 
FL 

-I--

-
A 

4-4005B (Not) K High Bit 3 __ 

4-4095C (Not) Service-In-~ 
4-4095D (Not) Status-In - A r-
4-4095A (Not) Address-In- __ 

~ -
.- ...... JOR 

GA031 

'--

I nitial Selection 

---GA041 

1-"1-

A -
H A r-- Co mmand-Out GD3 - ---GA041 

--
..... -----------------------I--IJ-A...,r-

F
-
L 
.. -+----+---- Initial Selection 

4-4005B K Low Bit 0 ----------f--I_~ 

-------------------------------------I~ 
A 

4-4005B (Not) K Low Bit 0 - _ 
--

4 W'-O_R ____ ~t-- '- 4-413 5E 

GA021 

A t-- Hold-Out 

~I--

..... -Select-Out 
'---------------------------------------~~JA-.--~F~L ~.--~ 

4-40058 K Low Bit 1 -----------+--_L....~ A 1--1- A t-- Select-Out 

e------------------------------f~ '----A 
4-40058 (Not) K Low Bit 1-___ '----- Select-Out G D5 4-45 Be 

GA021 

4-45 BC 

Set GA Register 4-411 3B 

4-19C 

4-149D Channel Mode Gt--ItV,-
4-4005C Word Type 0 Set pUlse_=1 A A OR~---+--
4-40058 AS Field Decode 8 ~_ 

4-4005B K Low Bit 2 GA011 

Channel Reset 4-403 2F; 4-413 4D 

4-1 9C Machi ne Reset 

4-4005B K High Bit 0 --------+--f 
A Drop Operational-Out 4-403 2E 

GA021 

8- 8us. 
A r-- r---

4-40058 K High Bit 0 ------------1 OR I--- SS 

Operational-Out 
Latch 

-
FL Machine Reset Switch -----------4-

1 
...... ---
~-------~----.. 

4-11 9E T9 -------------L IO:::.:..:.RL._.....l 
GA021 

Operational-Out GDO 4-458C 

Diagram 4-401. Circuits Controlled by the Set/Reset GA Control Word 

2025 F EMDM (10/68) 4-401 



2 3 4 5 

4-1490 Channel Mode ____ ..... _-tr--

4-400 5C Wd. Type 0 Set Pulse --+---1 A t--..... -- Set G B Register 
4-40058 Ext AS Field Decode 0 '--

A 
Data Chain 

4-40058 WdTypeOResetPulse_~~ At-..... -+-- ResetG8Register 4-41330 Rea lstLatch 
....... __ 4-400 58 K High 8it 0 -------tIr"A~rlooolll:~r--

GA131 ~---------------~ ___ ~JI FL 

r--r-------------, 
4-40058 K High 8it 0 -i7 ORt---1L. __ t--

GA141 

Channel Ident 

Latch 

B 
I A 

-
--- FL 

4-4005B K High Bit 1----lr:-.... --, 

4-40058 K High 8it -

Data Chain Request 
(to Chan Ext 8us-1 n 
GS-O,) 4-45, SA 

Channel is Sel ector 
(to Chan Ext 8us-ln, 
GT -6,) 4:45 8 C 

6 

f--Ar--..... _---lt-- Channel is M ultiplexer 4-41328 

c 

o 

E 

F 

G 

H 

GA151 -
8urst 
Latch 

I A 
r--4-4005B K High 8it 2 ----1. ... ,-..., 

FL 

.----------------~ ........ 
t--- OR .-....... l-_.J 

tI-r---------------;~A~~ 
4-40058 K High 8it 2 

GA141 

8uffered 

Device Latch 
4-40058 K High 8it 3------jr. ... --...,r-----

I A - FL 

.---------------1---
4-40058 K High 8it 2 ~ OR .----tL.._-'---

4·400 58 K Low 8 it 0 ------1, ... --, 

.-----------------; ........ 
4-4005B K Low Bit 0 r;-IoR ,----1L_...J 

4-400 58 K Low 8it 1-----1 .... --..., 

.--------------------------1 ........ 
4-40058 K Low 8it 1-=:1'7 OR.----tL.._-J 

4-4005B 
........ Suppress-Out 

K Low 8it 3 - Control Latch 

8urst Latch 
(to Chan Ext Bus·1 n, 
GS-2,) 4-45, 8A 

8uffered Device Latch 
(to Chan Ext 8us-ln, 
GS-1,) 4-45, 8A 

A ~ r-,....-4~ Suppress-Out Control 
L-~--------------i OR FL (to Chan Ext Bus-In, 

~ 

4-401 5F Drop Op. Out ------+---+---------------..... GS-7,) 4-45,88 

o ----_ ... 
4-400 58 K Low Bit 3-"-

AI-

4-401 5E Channel Reset ------------__.----------------------' 

GA121 

OR 
4-4095E (Not) Operational In ----I---If----I 

'--- r-- A t--t..--- Suppress Out GD7 4-45 80 

~R 
4-1 50 CSL Latch ----------; 

4-1680 Chan OInt Latch-

A 
4-4035B Channel is Multiplex-~ 

4-33548 FileChan lInt Latch- ORI--
A 

4-403 6B Channel is Selector ----,_ .......... 

GA121 

A OR r--- Suppress Out 
4-40350 (Not) Channel Diag Gate ---------------------1_ 
Power Cycle Reset -------------------------1l00000... 

Diagram 4-403. Circuits Controlled by the Set/Reset GB Control Word 

4-403 (10/68) 



2 3 4 5 

(Std. Intf.) Bus-In Bit P --------1 
OR Channel Bus-In Bit P 4-458D 

A 

B 

c 

o 

E 

F 

G 

H 

4-407 5A GO Register Bit P -------1 
4-4036E Channel Diagnostic Gate --..... --1 

(Not) Power Cycle Reset - ..... -t--t 

GA10l 

(Std. Intf.) Bus-In Bit 0-----+-+------1 

4-4075B (Not) GO Register Bit 0 -+-+~'---""l 

(Std. Intt.) Bus-In Bit, 1-----1--4-------1 

4-4075B (Not) GO Register Bit 1 -+-+--1 

(Std. Intf.) Bus-In Bit 2-----+-+------1 

4-407 5C (Not) GO Register Bit 2 -+-+--1 

(Std.lntt.l Bus-In Bit 3-----+-+-------1 

4-407 5D (Not) GO Register Bit 3 -+-+--1-' 

(Std. Intf.) Bus-In Bit 4-----+-+-------1 

4-407 5D (Not) GO Register Bit 4 -+--+----11 

(Std. Intf.) Bus-In Bit 5-----+-+------1 

4-407 5E (Not) GO Register Bit 5 -+-+---1 

(Std. Intt.) Bus-In Bit 6----++-------1 

4-407 5F (Not) GO Register Bit 6 -+--+---1 

(Std. Intt.) Bus-In Bit 7-----+-+-------1 

4-407 5F (Not) GO Register Bit 7 -+--+---1 

Diagram 4-405. Logic Diagram of the Bus/In Register (GI) 

Channel Bus-I n Bit 0 4-458D 

Channel Bus-I n Bit 1 4-4580 

Channel Bus-I n Bit 24-45 80 

Channel Bus-In Bit 3 4-4580 

Channel Bus-I n Bit 4 4-458D 

Channel Bus-I n Bit 5 4-45 80 

Channel Bus-I n Bit 6 4-4580 

Channel Bus-I n Bit 7 4-45 8D 

6 
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2 3 • 4 • 6 • 6 

4-400 5B Ext. Bus-Out Bit P 

A 

4-1490 Channel Mode 
4-40050 CPU to Ext. Pulse Power __ -t 

4-4005B Ext. AS Field Decode 3 _____ --' 
Set G 

l 
PH L~ 0 

A 

GO Register Bit P 4-4053A 

Bus-Out Bit P (Std. Interface) 

io--

GA071 

(Not) Pow Cycle R eset 

4-4005B Ext. Bus-Out B it 0 
PH L~ r--

GO Register Bit 0 4-4053A 

A Bus-Out Bit 0 (Std. Interface) 

GA081 ~ 

B 

4-4005B Ext Bus-Out B it 1 

PH L~ ~ 

GO Register Bit 1 4-4053B 

A Bus-Out Bit 1 (Std Interface) 

GA08l io--

4-4005B Ext Bus-Out B 

c 

it 2 

PH L~ r--

GO Register Bit 2 4-4053B 

A Bus-Out Bit 2 (Std Interface) 

GA08l I..-

4-4005B Ext Bus-Out B it 3 
PH L~ 

.~ 

GO Register Bit·3 4-4053C 

A Bus-out Bit 3 (Std. Interface) 

GA081 -
o 

4-4005B Ext Bus-Out B it 4 
PH 

L~ 4t---

GO Register Bit 4 4-4053C 

A Bus-Out Bit 4 (Std I nterfacel 

GA09l io--

4-400 5B Ext Bus-Out B 

E 

it 5 
PH L~ 

~ 

A 

GO Register Bit 5 4-40530 

Bus-Out Bit 5 (Std Interface) 

I..-

GA091 

4-4005B Ext Bus-Out B it 6 
PH 

L~ 
~ 

GO Register Bit 6 4-40530 

A Bus-Out Bit 6 (Std Interface) --GA09l 

F 

4-4005B Ext Bus-Out B it 7 
PH L~ -

GO Register Bit 7 4-4053E 

A Bus-Out Bit 7 (Std Interface) 

I..-

GA09l 

G 

H 

Diagram 4-407. Logic Diagram of the Bus/Out (GO) Register External Facility 

4-407 ( 1 0/68) 



A 

B 

c 

o 

E 

2 

n (Std. I ntf.) Address I 

Pow Sup (Not) Po we r Cycle Reset 

4-403 50 Channel 0 

40407 5B (Not) GO 

(Std. I ntf.) Select In 

4-407 5B (Not) GO 

(Std. I ntf.) Service In 

4-407 5C (Not) GO 

iagnostic Gate 
Register 8it 0 

Register Bit 1 

Register Bit 2 

4-401 58 (Not) Ser vice Out 

4-401 50 (Not) Co mmand-Out 

(Std. I ntf.) Status In 

4-40750 (Not) GO Register Bit 3 

(Std. Intf.) Operation alln 

4-4076E (Not) Go Register Bit 4 

(Std. Intt.) Request I n 

.. 4-4075E (Not) GO Register Bit 5 

3 

-
- OR 

A -
L....-

--r-- OR 

~ A 
i.....-

-

t--- OR 

~ A 
---' 

-

...-

OR 

4~ A "--

~ 

--r---t- OR 

H A 
"--

-

-

~A 
OR 

-

4 5 6 

411 90 T6 

PH 
I-- Ad dress-I n GTO 4-45 88 

H-

GA051 

Address-' n 4-401 4C 

N I-- No t Select-I n GT 1 4-45 88 
PH 

~ 

GA051 

rvice-I n No Tag Out GT2 4-458B A - - Se 
PH 

-- ~ 

GA051 

Service-I n 4-401 4C 

.....-

A - PH f-- Status-I n No Tag Out GT3 4-45 8B 

'---,,-- 4 t-

~A05' 

Status-I n 4-401 4C 

PH - Op erational-In GT4 4-4588 

~ 

GA061 

Operational-l n 4-413 2C 

N 
PH - No t Request-I n GT5 4-458B 

-

GA061 

F Request-I n 4-4132C 

G 

*See 4-403 

H 

Diagram 4-409. Logic Diagram of the GT External Facility 

Channel 
Ident. Latch* 

GA1S1 

Channel 

Channel I s Selector GT6 4-45 BC 

Channel Is Multiplex 

Channel Diag. Latch GT7 4-45 BC 
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A 

B 

C 

o 

E 

F 

G 

H 

2 

ice-Out Data-I n 4-401 68 Set Serv 
4-35 4C Gate Ex 

4-13 4A Control W 
4-45 68 Gate GB 

t to AB Power 
ord Type 3 

in Ext Decode F 

4-119D T6 

4-403 3A Reset G B Register 

4-40058 K High Bit 3 

4-104B Check R eset Switch 

4-401 6F Channe I Reset 

3 4 5 

4-109B A Register Parity Error 
JA 

-
FL -

Chan Parity Check 4-45 SA 

~ 
r--

~ 

r-- OR t--

A OR f-- r-',,--- GA161 

~ 

A I---

'--

4-4016E (Not) Initial Select--------f'-, 
4-4035A Data Chain Request--........ --. A 1---- Channel 0 Trap Request 4-232A 

a R .----____ ---' 

4-409 50 Status-I n No Tag Out GA141 

4-4035C Burst Latch--~---__f 

4-4035C (Not) Burst Latch 
4-4095F Request In 

4-401 5F (Not) Select Out A 

4-4095E (Not) Operational In OR 

4-403 5C 8uffered Device ---------+---1 

4-4035B (Not) Data Chain----r~ 

A t--+-t-e-t 

4-4095C Service-In, No Tag Out--.,.......... A 
4-403 5D (Not) Buffered Device------+-_-I Channel Data Request 4-232B 

4-401 (Not) Address Out--------___ -"'-_ 
GA141 

Diagram 4-413. Development of Channel Parity Check, Trap Request, and Channel Data Request Signals 

4-413 ( 1 0/68) 
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• o 
03' y 

c.o 
~ 
Q) 

3 
,f:::. 
cJ, 
o 
9 
m A 
x 
.-+ 
co 
~ 

::) 
Q) 

o 
c:: 
.-+ 

(') 
o 

~ B 
c:: 
::) 

(;' 
Q) 

~, 
o 
::) 
en 

2 'f 

4-31 90 LS Data B us I n P, ~ 7 

4-13 AS Field Decode O-F 

4-12 Ctrl Reg Bits 3,12,13,14 

4-12 Ctrl , Reg Bits 8-11 

4-36 P2 6D Carry Bit 1 

I Word Type 0 4-13 4A Ctr 
4-12 (No 
4-11 90 T6 

t) Ctrl Reg Bit 2 

~ 4-13 4A Ctr 
4-12 Ctrl 
4-11 90 T6 

I Word Type 0 
Reg Bit 2 

c 

o 

E 

Decode 7 
t) Ctrl Reg Bit 2 -

4-15 6B KH 
4-12 (No 
4-13 4A Ctr 
4-11 90 T7 
4-12 5B Pro 

I Word Type 3 

g. Mem, Word Cycle -
4-12 (No t) Ctrl. Reg Bit 2 -
4-12 Ctrl ,Reg Bit 12 
4-13 Ctrl , Reg Bit 13 
4-11 90 T2 

4-13 4A Ctr I Word Type 3 
4-12 Ctrl Reg Bit 2 
4-12 Ctrl Reg Bit 12 
4-11 90 T8 

3 

r--

A t---

'"-

r--

A t---

~ 

A 

t--
OR t---

A 

~ 

A t---

-

4 5 6 7 8 9 

External Out Interface 
ALD Location MOM Location 

External Bus Out P, ~7 
Common Controls HA004-HA 142 4-500 to 4-525 - - - - - -

- - - - - -
External AS Decode O-F 

KH Bits ~3 

Start/Stop LAO HA201-HA209 

I Start/Stop LA 1 HA211-HA219 

Start/Stop LA 2 HA221-HA229 

Start/Stop LA3 HA231-HA239 

Start/Stop LA4 HA241-HA249 4-527 -- -- -- -
Start/Stop LA5 HA251-HA259 to 

KL Bits ~3 Telegraph LAO HA401-HA409 4-535 
-- - - - -- Telegraph LA 1 HA411-HA419 

+1 BC Power ICA Telegraph LA2 HA421-HA429 

Telegraph LA3 HA431-HA439 

- - - - - -- Telegraph LA4 HA441-HA449 

Word Type 0 Reset Pulse 
Telegraph LA5 HA451-HA459 

Synchronous LA HA813-HA893 4-537 to 4-559 

ACU 0 HA905-HA916 
-- -- - -- ACU 1 HA921-HA926 

4-583 to 4-585 

Word Type a Set Pulse 
Sync I nt. Clock 1 HA971-HA978 

Sync I nt, Clock 2 HA981-HA988 
4-587 to 4-591 

-- - - - - -

Gate CPU to Ext, Pulse 

- - - -- -

Sample AC into S3 

SX091-093 
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~tIl ~ 
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TO 
ICA TO-T1 

TO-T9 lock T2 

T3 
Timings 

T4 
T4-T5 

Line Select Pos 2 T5 
T6 

1st Priority Oiag Lookahead T6-T7 
T7 
T8 
T9 

HA021 

EJL 
4-503 70: 4-513 3B 

4-14 90 Comm Mode -----

4-500 5C Gate CPU to Ext -
___ A Load Bus Out Buffer I 

HA024 

4-500 5A Ext. Bus Out Bits 0-7-X-

5 6 7 8 9 

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 TO T1 T2 T3 T4 T5 T6 T7 T8 T9 ...... - - - - - - - - -Clock Timing - -
Reset Bus Out Timing Tags 

Reset Bus Out Oata Buffer 

Load Bus Out Buffer 

Bus Out Oata 

OAOUT 
DlLOUT >- Tags 
LAOR 

Reset CFW On/Off Timing Tags 

Reset CFW KH/KL Buffer 

Load CFW KH/KL Buffer 

Set CFW Timing Tags 

CFW KH/KL Bits 

CFW On/Off 

4-500 5C Word Type 0 Set Pulse --........ 

o 
Bus Out 

Buffer 

7 

o 

7 

4-14 90 Comm Mode -----......... 

4-500 50 Word Type 0 Reset Pulse 

Bus Out Pos 0-7 4-503 7 A, 
4-525 2A 

-

A 

OR 

A 

- - -

Load CFW KH/KL BUffe'l 

4-500 5B KH/KL Bits 0-3_X-

- - -

CFW
O °L 

BUffe~ 31 CFW KH Pos 0-3 

o O~ CFW KL PosO-3 

_~~3C..J 31 
f .. 2A T4 ------' 

HA037,041 
t .. 2A T5 -------..... 

HA027,031 
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4-500 {Gate CPU to Ext 8-
Ext. As Decode 5 ------' A Gate CADR Reg 

4-14 90 Communications Mode - 4-500 Ext Bus 0 

CADR Register 

I A 
ut Bit 3 - FL 

4-507 8E General Reset ====E}-
OR Reset CADR Reg 

4-509 5A Restart Scan Not Layout 
4-500 Ext Bus 0 

HA 
ut Bit 4 FL -

4-500 Ext Bus 0 r-r A ut Bit 5 FL -
FL 

4-500 Ext Bus 0 lA ut Bit 0 FL '--

4-500 Ext Bus 
IA 

Out Bit 1 FL -

4-500 Ext Bus 'A Out Bit 2 - FL 

HA065-066 

5 6 7 8 9 

OILIN Ext to CPU 

Gate Bus Out Oiag 
T 4-505 6A 

4-501 50 Bus Out Pos 0-7 

------
4-501 90 CFW KH Bits 0-3 

Gate KH/KL Diag 
L- 4-505 6A 4-501 90 CFW KL Bits 0-3 

------
Gate Cntrl Tag Oiag r 4-505 6A .. 90 DAOUT TAG - DILIN Bits 0-7 4-47 88 

.. 9E DILOUT TAG 

.. 9E LADRTAG 
4-505 4B CCTR L Set Cntrl 

CAOR Diag Active 4-505 4C CCTR L Reset Control T 4-505 6B •. .4E. 4-505 40 CSETF Set Cntrl 
4-505 2B 4-505 40 CSETF Reset Cntrl 

4-505 4B Adder Carry Set Zero 

Bit Serv Diag Trap Req 4-507 2A I f--- -- ---

T 4-515 2A 4-587 8C 01 LI N Pas 0-7 

4-507 7C Line Select Pas 0-4 
Gen Serv Oiag Trap Req 4-507 2C. 4-515 2B 

HA068 

4-501 3D Load Bus Out Buffer r--- (DAOUT) 
4-500 Ext. AS Field Oecode B A f-- DAOUT TAG .. 6C; 4-553 38 

T 
1st Priority Diag Lookahead- 4-501 3A TO FL 
4-515 6E 

'""'--

~ 

4-500 AS Field Decode D (DILOUT) 

~-4-""---"'--DILOUT TAG .. 6C; 4-583 38 
FL 

(LADR) 

LAOR TAG .. 6C; 4-525 30; 4-545 50 
4-500 AS Field Decode 9 -----I FL 

.. 4C (Not) CADR Diag Act----I 
4-507 7D General Reset -----1-, 
4-501 28 T3 -------t..:..:..:L..J 

T31CA Gated 

4-505 2B 
HA034 
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4-500 Sample AC into S3· 
4-14 90 Communications 
4-500 Carry Bit 1 PWR 

Mode 

3 

r-

A 
10...-

I"'"-" 

A ~ 

L&-r~ 

B 

4-14 

4-500 

C 4-500 

4-500 

D 

• 4-500 

E 

90 Communications 
~ AS Field Decode 
1 Word type 0 Set 

4-503 7E 

Mode 
F 

Pulse 

Word type 0 Rese t Pulse 

S AS Field Decade 
1 Word Type 0 Set 

Word Type 0 Res 

D 
Pulse 

et Pulse 

T3 ICA Gated ....; 

r-

A l-

~ 

4"'-"'-

'---I-- A I--

"--

~r-

A ~ 

r.....-

1-""-
'--- A I--

r.....-

AC 1 

Fl rc 
~ 

HA034 

ACO 

~ 

Fl 

~ 

HA034 

(CCTRl Set) 

I--

Fl 

to-

HA044 

(CCTR l Reset) 
I--

Fl 

..-. 
HA044 

(CSETF Set) 

I-

Fl 

~ 

HA044 

(CSETF Reset) 

I-

Fl 

'---

HA044 

4 5 6 

Adder Carry Set 1 
4-521 2C 

Adder Carry Set 0 4-503 6C; 4-521 2C 

CCTRl Set Cntrl Tag 4-503 6C; 4-521 4A 

CCTRl Reset Cntrl Tag 4-503 6C; 4-521 4A 

CSETF Set Cntrl Tag 4-517 3A, 6C; 4-541 2E 

CSETF Reset Cntrl Tag 4-517 28, 6C; 4-507 5E; 4·503 6C 

7 8 

4-503 5B Gate KH/Kl Diag 
4-503 5A G~te 8us Out Diag 

.. 9C ClK Diag Input 
4-503 58 Gate Cntrl Tag Diag OR 

4-509 40 (Not) lAOUT Sel Lt. 
4-503 5C (Not) CADR Diag. Active 

Parity Check 

4-501 3D load 8us Out 8uffer ---..... -r-.. --, 
4,500 Ext. Bus Out Bit P---.-----II--I 

{

T(}' T1 

4-501 38 T4-T5 
T2·T3 
T6-T7 

4-501 BE Gener 

4-501 3B T(}' T1 
4-507 4D (Not) 
4-507 4D (Not) 
4-501 3B T4-T5 

4-507 4D Scann 

4-501 3B T2-T3 

al Reset 

Scanner Pas 0 
Scanner Pas 1 

er Pos 0 

4-507 40 Scanne 
4-501 3B T6-T7 

r Pas 1 

r 
L 

A 
~ OR 

A 

A 

~ OR 

f- A 

'- A 

~ OR 

A 

'-

Fl 

HA077 

ClK Diag 

~ 
f----

Fl OR 

.....--

HA077 

Scanner Diag 

I--- I--
Fl 

.....-
HA077 

I--

9 "T1"T1 
tr10 
en§! 
~o< 
~I-.) 
'.J>. 0, 

v. w 
ov. 
0\1-.) 

10 
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lACON Pas 2 4-511 6A 

~ ClK Diag Input .. 7A 
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2 3 

(Group Select) --~ 

(Line Selectl----I 

* 

0 

elect I LAOUT 
Reg 

4-509 3D Set LAOUT S 

4-500 Ext Bus Out B its ()"4 X. 

- 4 

OR T 
.. 8E General Reset 

Select-
HA047 I...-

4-509 3E Reset LAOUT 

4-509 6B Step Scanner SPO -----------, 

4 

ICA 
Line 

Scanner 

o 
HA051 

4 5 6 

............ * 
* * * 

LAOUT Pas ()'4 ---------r-,r' 

7 

LAIN Pas 1 

LAIN Pas 2 

Terminal 

Control 

4-47 4A 

8 

Note 1: Refer to ALD Logic HAOOO 
for jumpering 

~ (Group Select) .. 70; 4-525 2A. 3E; 
4-527 2B. 4-511 2C 

I-- (Telegraph Adapter) 4-511 28 

I-- (Terminal Control Type II) 4-511 2A 

9 

4-509 40 LAOUT Select Lt ___ --~ A 
---- Line Select Pas 0-4 -------------1 Selection 

Jumpering 

Note 1 

5us. 

Scanner Pas. 0-4 4-513 20 
System Reset --............ SS 

5us. 
4-505 40 CSETF Reset Cntrl Tag 

4-501 9C CFW KH Pos. 0 ----I 

I-- (Telegraph Terminal Control) 4-511 2A 

I-- Line Select P4 .. 70 

I-- Line Select P2 or P3 

HAl17 

4-525 

1--.... - General Reset 

(Not) General Reset 

.. 9C (Group Selectl---------I 

.. 80 Line Select F4 

Select LAO 4-529 4C; 4-531 2C 
4-527 3B; 4-535 7A 
4-525 6A; 4-533 3A 
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Word type 0 Set Pulse Restart Scan 
KH Bit OICA { 4-500 

Not LAOUT 
Ext. AS Field decode 0 A ~----Ir--'--...... ---- Restart Scan Not LAOUT 4-515 4B; 4-503 2B; 4-519 3B 

.. 30 
4-507 8E 

4-501 2A 

4-500 

Communications Mode 

(Not) LAOUT Sel Latch 
General Reset 

T7 

Ex 

K 
W 
Co 

t. AS Field Decode 0 --
H Bit 0 
ord type 0 Set Pulse- A 
mmunications mode-r--_ 

4-501 

omm mode r---

xt AS Decode F A 
ate CPU to Ext 

"""'-

{ ~ 
4-507 BE Gen Reset 

4-501 2A T9 
r----

A ,-

FL 
,...--- 4-515 2B, .. 50 

t---t--4 ..... -- (Not) Restart Scan Not LAOUT ---------f 

4-501 2A T9 
t---- Step Scanner SPO 4-507 3D 

Reset Buffer 

HA056 FL 

{

T4 

4-500 2A 

T3 
HA056 

R estart 5 can LA OUT 4-51 5 4B 

LAOUT Hold 

FL 

2A T4- INot) LAOUT Hold Lt. -

HA056 

- 4-507 3B 

I Scan Hold OR 
4-515 8B Scanned Trap Set ______ 

A 
.. 5B (Not) Restart Scan Not LAOUT- FL 

LAOUT Select 
;--- '"'"--

LAOUT Select Lt 4-507 4C r--- ~ 
FL 

(Not) Scan Hold 

HA056 

r--

r-l0R .. 2A~ 4-515 4C 

(Not) LAOUT Sel 4-505 9A r8- -Reset LAOUT Select 
.. 5A (Not) Restart Scan Not LAOUT - OR t--

'---- 4-507 3D 4-507 8E General Reset ---... 

7 ." 8 'f' 9 "J1"T1 
tl:1o 
Cf.l S 
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4-535 4C (Not) Clear to send 

A 4-527 7D Data Set R eady Trap Req 

4-5079C (Terminal C ontrol Type II) 

4-507 9C (Telegraph Terminal Control) 

4-52968 Xmit LAO 

4-531 80 Send Mark feed back 

4-5297C Line Active 

4-5079C Telegraph A dapter 

B 

~ 

C 

o 

E 

4 5 

Start/Stop LAST AT 

0 

- - - - - -
1 

- - - - -
2 

- - - - -
3 

- - - - -- !""--
4 

LAST AT Pos. 0-7 4-47 4D 

- - - - -5 

- - - - -
6 

- - - - --
7 

HAD05 

6 7 8 9 

LACON 

4-531 5A Enable Lt 
0 

- - - - -
(Synehron ous only) LACON Pas 1 -

1 

- - - - -
4-505 9A LACON Po s-2 

2 

- - - - -
3 

e 4-531 9A Private Lin 
- - - - - - LACON Pos 0-7 4-472D 

4-533 8e Overflow 
4 

- - - - -
4-531 9A Mark Ree Data Buffer 5 

- - - - -
4-531 9B Not Data C arrier Detect 6 

- - - - -
7 

e Count Gate 4-533 5A LAO Strob 

HA006 

GSTAT 

4-5157B Sync Serv Req to GST A T o 

4-517 5A Gen Chain Serv to GSTAT 

4-5155C DSR Serv Req to GST AT 2 

4-5155D DIAL Serv Req to GSTAT 
3 

r-- GSTAT Pos 0-7 4-478E 

4-517 58 SIS Char. Serv to GSTAT 4 

4-517 5C Gen T.O. Serv to GSTAT 
5 

6 

4-517 5C T.O. Remember to GSTAT -----I 7 

HA018 

"!'l"!'l 
tT10 
CIl S 
~o< 
~N 
.~ 
O. 
(JI W 
O(JI 
a-N 

1,0 
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r+ .., 
0 
Ci) 
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c 

D 

E 

2 3 4 5 6 7 8 

......-
r-- A ~ Bit Servo Trap Request to CPU 4-23 2A 

4-5278A Bit Servo Trap Aeq ::a-
OA Bit Serv Re 

4-503 5C Bit Servo Diag. Trap Req 

q r-- Bit Servo Trap 
L....-

4-509 3D (NOT) LAOUT Select Lt. A I----- Bit 
FL 

Servo Trap Req uest Lt. 

(LA2) Sync Service 
4-541 9E Sync Service ------I 

4-503 5D Gen Serv Diag Trap Aeq 

4-5278C Data Set Rdy Trap Req 

4-5859C DIAL Servo Req ----I 

HA057 

HA057 

HA507 

4-50 
4-50 
4-50 

Sync Serv Req 

4-50 

4-50 

4-50 

4-50 

7 7E 
9 4C 
9 6B 

9 4C 
9 5C 

9 3D 

1 3B 

.. 7E 
DSR Servo Req 

4-50 

4-50 
4-50 

7 7E 

9 3D 
1 48 

.. 7E 
DIAL Serv Aeq 

4-501 4B T4 

General Reset 
Restart Scan-LAOUT 
Restart Scan-NOT LAOUT 

Restart Scan-LAOUT 

Restart Scan-NOT LAOUT 

(Not) LAOUT Sel Lt. 
T4 

Not 1st Priority Lookahead 

General Reset 

(Not) LAOUT Sel L t 

T4 

Not 1 st Priority Lookahead 

'""'--

N 

~U HA055 

OR 

-
r--- SYNC Trap 

A I---
FL 

L.-

N .--
HA055 .....-

OR I-

- D.S.A. Trap 

~S FL 

4Q: .--
HA055 

OR t-

-
- DIAL Trap 

A t--- FL 

4-501 38 T7 

Sy nc Serv Req to G STAT 

~~ 
L 

Sync Serv Trap Req Lt. 

D.S .R. Servo Req. L t 

.--

A 1--0. S.R. Servo Req. t o GSTAT 

L....- 4-511 6C 

01 AL Servo Trap R eq Lt. 

r--

A 

f--

A 

.-
f--

A 
~ 

I--
r- r-

A 
10.-

10.-""'-

OR 

~---

OR ~Scanne d Trap Set 4-509 4C 

r--- 1st Gen Tra 
(Sync. Servo 

4-511 6C 

p Req 4·23 2A 
Trap Req) 

HA057 

~:LfHA055 A 1--01 ALServ.Req.toGSTAT 4-511 6C 

L....-

OR 

4·50 7 7E General Reset ""'--

(Not) 1st Priority Lookahead .. 3C~ 3D; 4-517 5B 

4-541 4C SyncServ. Lookahead ----r'-' 
1 st Priority Lookahead 4-541 6E 

4-527 5A Bit Serv Req Tgr -----------8 (LA2) Sync Serv Lookahead A 
ORI-------- BitServ. Lookahead ----.... 

(x adapters Bit Serv Req Tgr) _------. 4-503 50 1 st Priority Oiag Lookahead----I 

HA057 

_

_________ ~HA 117 r 2540 Lookahe,d 

4-103 88 2540 Clodk Request [J ... ------..J 
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Q) 

::l 
0-

=1 
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3 

4-501 90 

4501 90 
4505 40 

4505 40 
4507 8E 

.. 90 

4-505 40 CSETF Reset C 
4-501 90 CFW KL Pos 2 

ntrl Tag 

.. 40 (Not) T.O. Enab Ie 

.. 40 
4·501 90 

4-501 90 

4505 40 
4507 8E 

4 

CFW KL Pos 0 

CFW KL Pos 3 

CSETF Set Cntrl Tag 

CSETF Reset Cntrl Tag 
General Reset 

460 ms T.O. Clock SS 

J A OR 
'--

"'-

(Not) T.O. Enable 
CFW KL Pos 2 

CFW KL Pos 1 

CSETF Reset Cntrl Tag 
General Reset 

5 

Chain Service 

A FL L--
~ OR -- HA061 -

Char Service -IA 
FL L .-

fA OR ~ --"'-
HA061 

T.O. Service 
A 

r--
i"'- OR W- L-

A FL 
r-

HA061 

T.O. Remember 

r 
FL 

r--

Gen Ghain Serv to 
4-511 6e 

6 

GSTAT 

4-515 8E (No 
4501 3A T7 

t) 1 st Priority Lookahead 

SIS Char Service to GSTAT 
4-511 60 

4507 8E Gen eral Reset 

Gen. T. O. Service t o GSTAT 
4-511 60 

T. O. Remember to GST AT 4511 60 

Intrt Ind 

1 

General Trap 1 
lOR 

Request 

L- A t---
FL 

-

~ORJ HA061 

'"-

8 

General Trap Request 4-23 2A 
(General Servo Trap Req) 

,.-. 
OR I>-f- 45 

~A 
05 40 CSETF Set Cntrl Tag------r-:-r--1-------------1 

HA06l 45 01 90 CFW KL Pos 3 ---+-----1.. 

r-- T.O. Enable 

A ~ .... t-- 4 505 40 CSETF Reset Cntrl Tag 
FL -- 4-5078E General Reset ------~ 

A OR I"-L...- (Not) T.O. Enable .. 3C 

~ HA061 

115 ms 115 ms 

ss ss 
4507 90 (Not) General Reset 

HA064 HA064 

FL 

HA077 

4-50 8A Chan 0 Mask A 
4-16 8C (Not) Chan 0 ~-"lL.....----' 

Intrpt Lt 

350 ns 

I ntrpt Pending 4-40 3E 

(460 ms T.O.) 

SS 460 ms T.O. Clock S5 .. 28 
FF 

HA064 
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Form Y24-3529-0 
FES Y24-0506 

• 

A 

B 

2 

4-503 9E lAOR Tag 

4-501 50 Bus Out Pos 2 
4-519 6A Select Grpt A dapters 

4-507 BE General Aeset 

3 

~ 

A --
N .-
~OR 

--
OR 

r- --
-

4 

lAOR 2 

4-505 4B CCTRl Set Cntrl Tag 
Fl 

4-505 4C CCTRl Reset Cntrl Tag -

4-505 4A Adder Carry Set 1 
4-523 5C lA X Xmit 

4-505 4B Adder Carry Set 0 

4-501 90 CFW KH PasO 
load Cntrl Time Buffer 

ntrl Tag 4-505 4B CCTRl Set C 
4-505 4C CCT R l A eset 
4-505 4B Adder Carry S 
4-505 4B Adder Carry S 

(CTRL Time Buffer Aeset) 
4-501 9C CFW KH Pes 1 Cntrl Tag 

OR I--et 1 Fl 
et 0 --

C 4-501 4B TS-T7--
4-501 9C CFW KH Pos 2 

HA117 
~ 

A --- Reset Cntrl Time Buffer 
4-501 4B T2-T3 -- -- 4-501 9C CFW H K Pos 3 

4-501 90 CFW KL Pos 0 

o 
4-501 90 CFW Kl Pes 1 

4-501 90 CFW Kl Pos 2 

E 

F 

G 

H 

• Diagram 4-521. Control Tag Time Buffer 

4-521 (6/69) 

5 

Control Time Buffer 

IA Fl 
~ 

R ~ 

Fl 

IA 
r----

Fl -
~A Fl --

IA Fl -

MA Fl -
MA r--

Fl -

~A -- Fl 

C1A 
r---

Fl -

tlA r--
Fl -

:JA Fl -

HA124, 127,131 

6 

CCTAl Set Cntrl 4-529 2A; 4-533 2A 
4-535 2B; 4-527 4D 

CCTAl Reset Cntrl 4-529 2A; 4-531 2B 
4-531 20; 4-535 3C; 
4-527 4D 

Adder Carry Send Mark Data 4-531 4E 

Adder Carry Send Space Data 4-531 3D 

CCTRl Cntrl Selective Reset 4-531 3C 

CCTRl Cntrl Xmit It 4-529 2A 

CCTAl Cntrl Enable It 4-531 2A 

CCTAL Cntrl D.S.A. Aeq Tgr. 4-507 4D 

CCTAl Cntrl Strobe 4-529 38; 4-533 2A 

CCTA l Cntrl Frac Stop 4-531 2C 

eCTAL Aec End Lt. 4-529 2B 
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N 
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" m 
:s: 
o 
:s: 

• o 
Ci)' 'Y 
co .., 
D.l 

3 

2 3 4 

~ .., 
D.l 
"0 

4-507 9C (Group Select) -------1 
A { (Not) Line Select Pas 2 

4-507 7C 
(Not) Line Select Pas 3 ------4 A 

LA0-1 WRAP 

() 
o 
::J 
r-+ .., 
o 
§ ~ 
0. 

o 
D.l 
r-+ 
D.l 

:s: 
o 
0. 
m B 
3 

4-5039E LADR Tag ---------1 
4-501 50 Bus Out Pos 3 --------1' .. -' 

FL 

4-507 8E General Reset--L __ .J--1~t--

HA142 

5 6 

LA0-1 WRAP Lt 
4-519 6C (Not) LAOR 0 Lt ----------1 
4-519 60 LAOR 1 Lt A OR 
4-507 80 Select LAO -------------1 

(Not) LA0-1 WRAP Lt 4-535 5C L.H-A~1 ... 4-2 .... 

(Rec Mark) 

A 
Receive Space Oata LAO 4-531 5A 

4-535 9E Receive Space Oata LAO -----1-----1 
OR 1--""-

c 

sO 4-501 50 Bus Out Po 
4-503 90 LAOR Tag 
4-507 9C (Group Sele ct) 

4-501 50 (Not) Bus 0 ut Pos 0 

4-507 8E General Res et 

1 4-501 50 Bus Out Pos 
~ 4-503 90 LAOR Tag 

4-507 9C (Group Sele ct) 

4-501 50 (Not) Bus 0 ut Pos 1 

E 

Send Space Data LA 1 ----------iL.:.:A~_J 

Note 1 

OSC I--

HA121 

,.-- Test Osc Mode A 
I-- OR A 

A 

L~ 
FL --- r--l- A 

r-1 0R 
~ 

HA121 

(Diagnostic) 
r-- Test Osc 

A 
FL Lr- 10.0-

L--- A r--
LJOR --- HA121 

7 8 

Modem Signal in Diag LAO 4-531 7C; 4-519 28 

Note 2 

Line 

Speed 
Select 
Jumper 

HA121 

2.5us. 

r--- SS r-- A Clock SS 4-533 2A; 60 

A Clock 4-531 20; 4-533 6A 

Y3 B Clock 4-527 3A; 4-533 30 

Note 1 : Refer to ALD HAOOO for oscillator and line 
ions. speed combinat 

Note 2: Refer to ALO HADOO for jumpering. 
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2 3 4 5 6 7 

.... 535 6E TTY Group -----I 

{

(Not) SC1 Tgr 
(Not) SC2 Tgr-----1 A r--Xmit TTY Data Bit Req-----I 

~ Bit Service 
4-533 9E 

(Not) SC4 Tgr-----I 4-525 80 B Clock --------1 A 14-515 4E 
,SCB Tgr ---...-1L'-- 4-5336C Rec Data Bit Req ---I 1 ____ --1r--, __ -l-_ 

4-533 9B (Not) sca Tgr _.-. __ ---1 A OR... Bit Serv Req Tgr -------------I~ 

4-535 6E (Not) TT==t]-GrOUp A 'L-~ Fl 

4-529 4A Xmit Lt 
Xmit Data Bit Req 

4-531 5C Reset Adapter --------1......-
4-509 5A Restart Scanner Not lAout--[";" OR t---

4-507 90 Select lAO 

(Not) Bit Serv Req Tgr 4-533 3B 
HA201 

4-535 60 Data Set Ready __ --Ir-- A t---- lAO Data Set. Ready 4-511 2A 
OR~-------~~--4-----I~ 

4-525 8A Modem Signal In Diag-Io..- HA207 

..... --------------Select lAO 

Note 1 

~----1---~ Jumper 

A ~ lAOBitServTrapReq 4-5152A 

'------1-

8 

4-531 5A Enable ltt ~ 

•
DrS_R_R_eql-______ -I A ~ Data Set Rdy Trap Req 4-515 20; 4-511 2A 

OR 1-------__ ~ 

Note 1. Connect jumper for switched network. 

A 
4-521 6E CCTRl Cntrl DSR Req Trg -4--I-~ 
4-521 6A CCTRl Set Control ----'-+---1 

L..-...&...--' 

-

4-521 6A CCTRl Reset Control ___ L-_-I A ORt--
4-531 5C Adapter Reset '--

Fl HA~l 

....--_---' 
HA207 
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4-507 80 Select LAO 
4-521 6C CCTR L Cant 
4-521 6A CCTR L Set C 

rol Xmit Lt 
antral 

4-521 6A CCTR L Rese t Control 

~ 4-531 5C Reset A dapte r LAO 
.-+ 
(") 

:::J 
Q) 

:::J 
a. 

c: B 
:::J 
co 

c 

o 

E 

4-521 6F CCTRL Cant ral Rec, End Lt 

3 

.--
A 

---...-'--
~ ~A~ 

'---

~r---

A 

""""-

....--
'--t-- A LJ 

'--
'---

4 5 6 7 8 9 

4-531 48 Enable Lt LAO ------, 

1 Xmit A ~XmitLt, - Request to Send LAO 

FL 4-531 4C,20; . ..- Jumper """"-

4-535 5C 

4-533 40 

- 4-519 2A 
;.JaR ~(Not) Xmit Lt 4-531 58; *Connect Jumper if Half OlJplex 

HA202 4-533 38 No Jumper for full Duplex 

~ 

A '--LAO Xmit 4-511 2A 
Rec End 4-527 38 Select LAO 

0...-

FL 

.- ~4-533 28 
L[OR 

Line Quiet 
(Not) Rec End Lt 

HA202 JOR FL -
~ 

r--

HA202 A ~ LAO Line Active 4-511 2A 
4-521 6A CCTR L Reset Control _ r-- 4-507 80 Select LAO 

0...-
4-507 80 Select LAO A I--

L-... 

4-531 7A Receive S ace Gate p d LAO 
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Jumper For Switched Network 

4-507 80 Select LAO -------------1-
~-~Jumper~----~---+ A I-- LAO Private Line 4-511 6B 

A r-- LAO Enable 4-523 2A 
r------.... -

E1 
e------------ Receive Space Gated 4-529 4C; 

4-523 3A,3B 

r-- ___ 

1 4-535 90 Data Carrier Det LAO - ---
4-521 6C CCTRL Control Enable Lt - ... --.... ~ Enable y 4-525 5B Receive Space Data LAO A ~ Rec Buffer A I-- LAO Mark Rec Data Buffer 4-511 6B 

~21M ~TRL~Coo~ A~----------~r--~L~~EM~U --------~-A OR- N~----~I-A'rF~L-~----~~~ 
4-501 80 Select LAO FL ,,3C Xmit frac Stop Tgr LAO --L-

--- 4-529 5A (Not) Xmit U LAO----------1_..L~ 
~------------I~ 

General Reset ----1~ ... ,O_R_ ..... __ 
-

4-533 9C Strobe Transition LAO -------------------.,..-------~..-.LIA..JL_...J 

,.:...~ 

"""-- A ---4 

4-521 6A CCTR L Reset Control ------.... +-1_ 

HA203 
-4-5295A; 

.. 7C; 
4-535 68; 38; 
4-527 5C 

HA203 
4-507 90 Select LAO -------......... -
4-535 9D (Not) Data Carrier Detect LAO - A r-- LAO Not Data Carr Det 4-511 6B 
4-525 8A (Not) Modem Signal in Diag LAO- ---

L...-___________ -I~ OR 1----------- Reset Adapter LAO .,20, .. 5D; 4·527 3B, 4D; 4-533 2C, 

~---------------; A 
4-521 6C CCTR L Selective Rst ---------------------;l......L-l 

4-521 6A CCTR l Set Control _____ -Ir--
4-521 6D CCTRl Control Frac Stop A 
4-527 58 Select LAO ------.......4j~--I ---

-
- A 

4-521 6A CCTRL Reset Control 
4-519 9C A Clock --- OR 
4-533 9C Strobe C nt 0 or 1 A 

4-529 4A Xmit Lt LAO ---,,5C Reset Ad apter LAO ... 
'--

r- Xmit frac Stop TTY 4-533 5A 

• Jumpedo, Teletype III Ii' 
4-529 4A Xmit U _________ --I;::;:.e 1 Control ,--r-- Send Data ,,5A Enable Lt -----I~~ Send Space Data 4-535 5C 

Xmit Frac Stop A r- Jumper 1-----.... --1 N 1--__ 't.__-----------11 A t--r---,..------------''--

-

FL L Xmit Frac stop LAO - __ ___*_~ -___ FL 

.. 5A 
,,5C Reset Adapter LAO -----t----t-~:'W 

r~_LIO_R~ ___ _T----------------~~ 
A I-- LAO Send Mark Feedback 4-511 2B 

4-507 80 Select lAO----t"'---
,..--

HA204 

Send Buffer 

4-521 6C Adder Carry Send Mark Data -, A 

'--

-
FL 

4-521 68 Adder Carry Send Spact Data ---~~A yO_R~ ____ r_----t_----------~ 
HA204 

~---------I~ 
4-507 80 Select LAO ----------1~ __ A -

4-533 9C Strobe Transition LAO -------1 

HA204 
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4-525 80 A Clock ---------, 

4-509 8C Select LAO -----f~ 

4-525 9C A Clock SS 
4-531 7A Receive Spa ce Gated LAO 
4-529 48 (Not) Xmit Lt 

.. 58 (Not) Recei ve Start Lt 
4-507 80 Select LAO 
4-521 6E CCTRLSet Control 
4-521 6E CCTAL Can trol Strobe 

4-531 5C Reset Adapt er 
4-531 7A (Not) Aecei ve Space Gated LAO 
4-529 58 (Not) Aecei ve End Lt LAO 

.. 58 Receive Sta rt Lt 

.. 9C Strobe Tran sition LAO 
L 

4-527 68 (Not) 8it Se rv Req Tgr 
r-

4-507 80 Select LAO 
~ Stop Strobe 

4-521 6E CCTAL Rese tControl- A ~ 

4-521 6E CCTALCon trol Strobe - ____ FL 

.. 48 (Not) Strobe Count Gate ------.~_=~ 
HA202 

A f-- LAO Strobe Count Gate 4-511 78 
r-- ____ 

'--~ 

~ 
~ Strobe Count Gate ______ 1 ... 

1 

A 

OR 
r--

Strobe Gate 

FL -

,---~t--- (Strobe Counter Advance) ----.., ~ 

1 1 

A .. 98 Strobe Count 0 on 1 -+--1---..... Strobe 

r--

4-525 8C (Not) A Clock --..... --t---t--r-=:t A t--- (Set count to 11) -------Counter 
4-531 6C Xmit fractional Stop TTY OR 2 2 - I--- (Not) Strobe Count Gate ,.48 

HA206 - r t--- SC l-SC8 4-527 2A, 3A 

A .. 28; 4-519 3A L..-___ --I~ 

OR r--
t--

L..-_________ --Ir-- Rec Start 
4 ~S"Obe Count 0 m 1 

A 

.. 9C 

4-531 5C 
4-525 8C 

4-529 48 (Not) Xmit Lt LAO ---._--l A 
4-529 58 (Not) Rec. End Lt LAO --t--I~ 

4-531 5C Aeset Adapter 

4-525 8C A Clock SS ~ 

Strobe Rem A r-
Strobe Transition ~ ---FL 

r--Aeset Adapter 
JOR 

8 Clock 

'------1~ 

FL 

HA206 

'----------1 A f-- (Set Count to 5) ---II Rec Start 8it Tgr-----' 

4-531 6e (Not) Xmit fractional stop ------I 

r-- (Not) Receive Start Lt ----..... -----t........J 
L .. 2A 

I---<~r-

A r--- Rec Data Bit Req. LAO 4-527 2A 

17 I .. SA; 4-531 20 

8 18 8 8~ Strobe transition .. 28, 2C ..... -_ ... 
-

4-531 6C Reset Adapter----' 

4-519 6A 8itServ Aeq Tgr -----'I A Overflow 
.. 98 (NotlSC8Tgr ___ ORI--.. --t.-------------1-

4-525 8C A Clock SS FL A r--- LAO Overflow 4-511 68 
A 

-
HA207 

4-507 80 Select LAO ------i 

HA201 

A t------ Stop 8it Overflow----------' 

---
4-531 5C Reset Adapter _________ ---l 
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\0 CO tv 6 ~ Send Space Data 

~! 1 I en A +48v 
r-+ 
Q) (Not} LA0-1 Wrap Lt 
"""I 
r-+ ....... 
en 
r-+ 
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"C 

m Telegraph Wire· Tip 

l> • Q) 
(Send Relay Point) :::J 

c.. 
-; 
~ 
CD 

c.c 
"""I 
Q) Receive Space Data "C B :::J" 

:::J 
r-+ 
CD 

Telegraph Wire + Ring """I -Q) 
(") 
CD 

~ 
Telegraph Interface 

4-531 5A Enable Lt LAO Exit 

c 4-525 48 (Not) LA0.1 Wrap Lt 
EIA Data Terminal Ready LAO 

EIA Request to Send LAO 
4-529 7A Req to Send LAO -------------t-f 

EIA Send Space Data LAO 
4-531 9C Send Space Data LAO -------------1 

Entry 

EIA Data Set Rdy LAO 

o 
Data Set Ready LAO H·527 2C 

EIA Clear to Send LAO ----------------------i 1-------- Clear to Send LAO ----f N 1------.... -------------1 
t---- LAO Not Clear to Send 4-511 2A 

HA207 
4·525 8A (Not) Modem Signal In Diag 

EIA Data Carrier Detect LAO ------------------1 
H~------ Data Carrier Detect LaO 4·531 5A, 4-507 9D Select LAO -----~ 

68 

E 
EIA Receive Space Data LAO -------------------1 t-------- Receive Space Data LAO 4-525 3D 

t------- TTY Group 4-527 2A 

HA209 
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A 

4--501 3A 

4--507 8E 

~ 

B 
4-505 4C 

•• 8A 
4-501 90 

II-
4-501 9D 

4-501 90 

C .. 8A 

4-505 48 

4-501 9D 

o 

E 

2 3 

A-8 Cycle 

A 
A Cycle Tgr 

T(}T1 FL 

8 Cycle Tgr 
HA851 

559 6C 

CCTR L Reset Control Tag 
A 

Sync LA Selected A 

CFW KL 0, 2, 3 

A 

CFW KH 0, 3 

CFW KH Pos 1,2 
A 

Sync LA Selected 

CCTR L Set Control Tag A 

CFW KH Pas 0, 3 

Note 1: Refer to ALD Logic page HAOOO 
for jumpering 

4 

SYNC 
Timing 

HA811 

0 
2 
3 

0 

3 

HA815 

2 

0 

3 

HA815 

A Cycle and T2-T3 
8 Cycle and T2-T3 
A Cycle and T4-T5 
8 Cycle and T4-T5 
A Cycle and T6-T7 
8 Cycle and T6-T7 

t 
Latch 

Selective Rese 
Rst Enable 
Reset DSR 
Char phase 

Trap 
Rst 

Rst INTF 8 

4-541 

Set Xmit St atus Pulse 

Latch 

3D 

Set Enable 
Set Char Ph ase CPU 4-541 2C 

Set INTF 8 

4-507 8E General Res et 

5 6 

4-507 7C Line Select Pos (}4 -----t 

4-549 58 
4-507 7E Gen Reset 

4-507 7E Gen Reset r--
,OR 

INTF 8 
t-- INTF 8 

FL 

~ INTFA 
HA849 

.. 78,4-543 7A 

SYNC 
Line 

Jumper 

Note 1 

HA813 

Enabled 

FL 

HA883 

r--

OR 

----

~ 

7 8 9 

Gmup X Une 0 Select ---G- Une 6 and 7 Selected 4-507 3A 

A SYNC LA Selected and I NTF A 
.. 6E INTF A -----I 

Sync LA Selected 

Sync Control Rst 

r--

OR t--- Adapter Rst 

'--

Enabled Latch 4-541 20; 
4-543 7A 

4-555 28,60 

A INTF 8 Not Sync Diag 
4-55528, 4E, 5C 
4-559 4A 

4-545 9C Sync Diag Active 

4-549 78 fuR Sync Diagnostic 
Test Mode Latch 

INTF A Not Sync Diag 
4-555 28. 4D, 
4-559 4A 

Jumper 
Note 1 

HA849 

4-555 28 
4-559 58 

OR~~'----------

.------IORt-....... ..------

I nternal Clock 4-543 78; 4-553 5E 

External Clock 4-553 5E 

Leased Network 4-543 78 

Switched Network 4-541 20 

4-549 68 Test Mode Latch -------' 
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4-537 
4-501 
4-505 

4-537 

4-505 

4-501 

4-537 

2 

7A Sync lA Selected 
90 CFW KH Pas 1 
48 CCTR L Set Control 

S8 Sync Control Reset 

4C CCTR l Reset Control 

90 CFW Kl Pos 1 

88 Sync Control Reset 

L~ 17ms 
,....--

A t-- TO 

3 

r-
,..... t--

~ - t--

4 5 

r- A I--Xmit Status 4-541 68; 4-549 78; 4-551 3C 

---
~ XmitStatus 

A t--r--"1--~~--- Xmit Status Lt 4-543 78; 4-547 2A 
Fl --- 8 --

r--lOR 
HA817 

C:!.!ll~~....Jt------(Not) XmitStatus Lt. 4-541 4C 

r--

A r--
r--

1 Sec T.O. 
A l- f--

FL ---
r-----l OR I--

HAS17 .--
A r-

""'-

1 Sec Recov 
17 MS SS for 1 Sec T.O. ---1-----Ir--,rt1 Sec Recovery latch 

Fl 

4-549 60 -lOR 4-537 88 Sync Control Rst ---L.:.:.:.JL_...J-
HA817 

..... ___ .... r-- 3Sec T.O. 

4-501 90 CFW Kl Pos 2 ---------;-....... -+-------1 A r- ~ 

4-505 48 CCTRl Set Control Tag ------;-;--;------10...-

4-537 88 Sync Control Reset -------Ht-t-----,--,--. 
r---lOR 

FL 

HA817 

-

-

L 17ms 

~ .--- 3 Sec Recov 

6 7 8 9 

.5 Sec .5 Sec 

1 
~ P lSec'T.OTrap o-l...:J A Set 1 Sec. T.O. T,ap ~ 1 Sec TO T"p 4-541 40 
HAS19. FL 4-543 28 

~ ________________ --J ~ HAS31 

4-537 88 Sync Control Reset -------' 

3 Sec 

A t-- TO ~ 17ms SS for 3 Sec T.O. ----------+-----.... ---,r---- 3 Sec Recovery Latch -------.......... TO I------I~ 3 Sec T.O Trap 
A I-Set3SecT.O. Trap------Ir-

F
-
L
-1-I----- 3SecT.OTrap 4-541 40;4-543 2C 

~ 

H'AaT9 -
FL 

HA819 

JOR 4-537 88 Sync Control Reset ------------t.::..:JL_--'r-
HA817 

HA832 

4-537 88 Sync Control Reset -----~ 
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4-547 4B 
4-547 4C 
4-549 3B 

R 3-4 Adv - r- 4-543 2B; 4-545 5B CharSvc Req 
...... Char Svc Req Lt - Char Svc Trap OR ~ 

Xfer FL 
4-549 3C 

XmitTRC 
Xmit End 
Xmit Data 
Recv Data Xfer 

.. 5E (Not) Sync Chain Svc • A 
.--J0R 

- Char Svc Trap .. 3D; 4-543 2B 

4-537 7A 
4-501 9C 
4-505 4D 
4-537 8C 

-----
elected 
as 1 A 
set Control Tag - _____ 

Sync LA S 
CFW KH P 
CSETF Re 
Adapter R eset 

4-537 4A B Cycle and T4-T5 

OR U- HA823 

-

FL --
.. 3E Set Sync Char Svc Trap CPU 

:lJ .. 4D .. RST Sync Chain Svc HA823 
4-537 8C Adapter Rst 

.. 4D Set Sync Chain Svc ""-

4-539 5A XmitStatus 

T 
A 

4-551 9D Serdes A Empty 
L I-- A 

4-553 58 Serdes 8 0 A 

~ 

4-537 4A A Cycle and T2-T3 
4-547 5E RecTRCR 

Set Char P 
Set TM Ch 

1-2 Adv - Char Phase HAm 
4-541 2C 
4-549 8C 

4-537 8C 
.. 4D 

.. 7A 

.. 5E 
4-549 6E 
4-537 8C 
4-537 8E 
4-557 8A 

4-537 8C 
4_537 8C 
4-537 4B 

Adapter R 
Reset Syn 

hase CPU 
ar Phase Lt 

eset 
c Chain Svc 

rap Char Svc T 
(Not) Syn 
(Not) Test 
Enabled L 
Switched N 
Data Set R 

c Chain Svc 
Mode Latch 

atch 
etwork 
eady 

atch Enabled L 
Adapter R 
Reset DSR 

eset 
Trap 

IN-

4-501 9D CFW KH Pas 1 ------
4-505 40 CSETF Set Cntrl Tag 

4-537 7A Sync LA Selected------i 

OR I--

- -OR 

A 

r-- OR I--

A 

..r-
OR 

4-501 9C CFW KH Pas 2 ----------.,........ 

4-505 40 CSETF Reset Cntrl Tag 
4-537 7A Sync LA Selected -----------1 

~ 

FL 4-549 9C Test Mode Char Phase Lt 
OR 

4-539 4A (Not) Xmit Status r-- Char Phase 4-543 28 

TRCR 2 
JA 

~ 
4-589 4A 
4-587 5C 

HA823 
HA823 - N (N at) Char Phase 4-589 5C 

~ 

A ~ 
4-515 6E 

OR 
~ Sync Serv Lookahead 

A 
4-545 9C Sync Diag Active r HA824 
4-539 5C 1 Sec. T.O. Trap 

DSR Trap 
DSR Trap Reg Tgr 4-545 5B 4-539 8E 3 Sec. T.O. Trap 

FL 

Sync Chain Svc 

....... 4-543 3C 
HA824 

Chain Svc 1st Pri Tgr 

FL 
4-515 9E 1 st Priority Lookahead ----------..r,r---, 
4-537 7A Sync LA Selected -------..... ------1 FL 

L::..:JL_...J--- (Not) Sync Chain Svc ... 5A, .. 3C 

.. 5B 

Reset Sync Chain Svc -----' 
.. 6A, .. 38; 4-549 4C 

4-537 8C Adapter Reset ------------..... 

4-547 4C Xmit End 
4-537 8C Adapter Reset 

~ r--
r--

A 
v 

r--

Overflow 

FL 

r--
JOR 

HA879 

-

f--

Overflow Tgr 4-543 2B 

(Not) Overflow Tgr 
4-555 40 

- OR SYNC Trap Request 4-54 5 5B 

~ A -
.~ 

A 

HA824 -
Sync Service 4·515 28 

4-537 7A Sync LA Selected -------1 



• ~ 0 
cJ, Qj' 
~ (C 

w -, 
Q.) 

3 
m ~ ......... 
m c.n 
to ~ - ~ 

Cf) A 
-< 
::J 
(') 

r 
:t> 
Cf) 
-I 
:t> 
-I 
Q.) 

::J 
a. 
r » 
() 

0 
Z 

B 

c 

o 

E 

2 

lected 4-537 7A Sync LA Se 
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4549 7A Test Mode 
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eady 
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rap 

4-541 9C Overflow T gr 

4-541 7C Char Phase 

eq Lt 4-541 4A Char Svc R 
4-539 BC 1 Sec Timeo ut Trap 

4-545 8C Sync Oiag A ctive 

4-539 BE 3 Sec Timeo ut Trap 

4-541 50 Sync Chain Svc 

3 

~ :1 

--
A -L-- OR 
A 

4 

SYNC LASTAT 

A 0 - ---t ____ 

A 1 

i---- -
.~ 

A 2 

- ---
~ 

A 3 

- ---. ....---
A 

4 

- -- -
.~ 5 

A 

- ---
~ 6 

A 

- 1----- A 7 

HA826 

5 

- LAST AT Pas, 0-7 4-47 

6 

Selected 4-537 7A Sync LA 
4-537 9C Enabled Latch 

4-537 8E Internal C lock 

4-537 8E Leased N etwork 

4-537 60 I NTF A 

4-549 7A Test Mod e Latch 

4-539 4A Xmit Sta tus 

4-555 4C Req to S end Latch 

7 8 9 

SYNC LACON 

A 0 

I--1---
~ A 1 

I-- ---
~ 

A 3 

I----
~ A 

4 LACON Pos 0,1,3-7,4-47 
I-----

.~ A 
5 

I-- ---
~ 6 

A 
I-- ---

'-- 7 A 

HA826 
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2 3 4 

.. 90 Sync Oiag Active 
4-537 7A Sync LA Selected A 

•. 8C Gate A Reg to OAIN 2 

3 

2 

.. 80 Gate B Reg to OAI N 

4 

3 

.. 80 Gate TRCFI to OAI N 

A 
.. 80 Gate Oaig Status to OAIN -------1 

New Sync 

4-547 3B Xmit TRCR 2-3 Adv --------1..--11----' 
FL 

4-541 3C Xmit TRCR 4-5 Adv ---------1 
4-531 7B Sync Control Reset -------1._~~~~ 

5 

4-551 9C Serdes A 7-AO 

4-553 8A Serdes B8-B 1 

4-547 9C TRCR 0-5 
4-537 90 INTF A Not Sync Oiag 

4-537 90 I NTF B Not Sync Oiag 

4-541 90 Sync Trap Req 

4-541 40 OSR Trap Req Tgr 

4-541 4A Char Svc Req Latch 
4-555 50 Send Data T gr 
4-555 4B Connect OS to Line 
New Sync Latch 

4-549 6C Prepare Command Latch 
4-549 9C Test Mode Char Phase Latch 

4-500 5A Bus Out Pas 0-7 

4-537 7A Sync LA Se lected 0 

4-503 9E LAOR Tag 

ut ()'7 4-500 5A (Not) BusO 
4-537 7B Sync Contro I Reset 

r--

A 

"--

6 

SYNC OAIN 

0 
A -.--

~ ~---.-
0 

A 
7 8 

r--- - ---,-
0 

A 

r----2. 
-6 _____ 

~ 
6 

A 
7 2 ----
0 Note 1: 

7 8 

HA833-834 

SYNC LAOR 

0 
Bus Out positions 
0-7 are gated by 1 
Sync LA Selected 
and LAOR Tag 2 
to develop the 
respective outputs. 3 

IX 
4 

5 

6 

7 

JAJOR 
I HA818, 831, 832 -

7 8 9 

OAIN Pas 0-7 4-47 2C 

Note 1: The indicated gate line is AN DE 0 with each input Line. 
activating the respective bit indicated. 

Sync Oiag. Active 4-543 2C; 4-537 70; .. 2A; 4-541 60 

Gate A Reg to OAIN .• 2A 

Gate B Reg to OAIN .. 2B 

Gate TRCR to DAIN .. 2B 

Gate Oaig Status to OAI N .. 2B 

Rec. Data Mark Oaig 4-559 40 

Select Oiag Clock 4-559 4B 

Sync Oiag Clock 4-559 4B 
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4-537 4A A Cycle T 4-T5 

4-539 5A Xmit Status Lt 

EJ-I" 4-549 2A; 4-555 2C 
Xmit ()'1 .--

T4-T5 A Xmit Status A Cycle 
A 

~ 

.. 7C TRCR 0 r.....-

Xmit 1-2 
J-r--

A ~ TRCR Serial Shift --.....-., 

r--------~ ORI-----Advance TRCR -------... ---,...---.l_~ 
FL 

4-537 4A B Cycle T4-T5----~ 

TRCR Serial 

4-555 4C Req to Send L_t~~~=:~ A f---------------....J 
4-557 98 Clear to Send 

.. 9C TRCR 1 -----+-1___. 

{imit 2-3,...-_____________ -1 

~ A 1 
.. 9C TRCR 2----~...._ 

Xmit 3-4 __ r---

Xmit TRCR 2-3 Advance 4-545 3C 
4-549 4A 
4-553 2D 

4-551 9E Serdes A Empty - 1 
4-553 38 Serdes BOA t-...... - Xmit TRCR 3-4 Advance 4-541 3A 

.. 9C TRCR 3 -------lL_~--.J 

A Rec Status A Cycle T 4-T5 --..-I 
4-537 4A A Cycle T4-T5 =Bt= ~it 4-5 

4-539 5A Xmit Status Lt 4-549 2C A t----.-Xmit TRCR 4-5 Advance ______ ---J 

.. 9C TRC R 4 ----+-1_---' 

Xmit End 
.... r--

4-545 3C 

4-551 9E Serdes A Empty -I- At--- Xmit End 4-541 2A; .. 7E 
.. 9C TRCR 5 '- 4-555 3C 

.. 7C TRCR 0 -----1-.1 

4-555 4D (Not) Req to Send Lt ... ---+-I 
4-555 9A Sync Char Decoded - ..... -+-I..._---.J 

",-~0-1 
..- 14-5532C 

A 1---'- Rec TRCR 0-1 Advance ________ ---J 

Rec 1-2 (8) 
.... r--

'---

.• 9C TRCR 1 -------I 
4-553 38 Serdes 8 0 ------I 

A 

8 8it Code -----L...J 

HA844 

14-541 3B; 4-553 2C 

Rec TRCR 1-2 Adv ____________ ---1 

4-537 8C Adapter Reset ~ 
4-537 4A B Cycle and T4-T~.r-_v ___ n __ _ 

HA852 

SYNC TRCR 1 to 5 

I 0 0 r;J~ , 
1 ........ 1 

2'2 _ 'Y \ ~ 
3'3 
4'4 L TRCR o-~ .. 3A-3D 
'5 5 

Adapter Reset __ ......jr--

ORi-----.....I 
HA859 -

~ 

4-537 4A B Cycle and T 4-T5 -
TRCR Aeset A I--TRCR Parallel Shift ___ ..J 

.. 5C Xmit End 

4-549 4D Syn Char + 1 NON Syn FL 

4-537 8C Adapter Reset 
4-537 4A B Cycle and T4-T5 --"-......... _ ..... 

HA856 

"%1"%1 
tr10 tlJEl 
~>< 
,J>.N 
',J>. o. 

UI IJ.,l 
OUI 
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~ 

6 
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en 
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X 
3 
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::D 
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~ ~ 
CD 
:::" 
CD 
Q) 

::J 
c.. 
en 
-< 
:::l 
(") 

-i 
CD 
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B 

c 

D 

E 

2 

4-5479C TRCR3---------I 
4-547 3A Xmit Status A Cycle T4-T5 
4-551 9E Serdes A Empty ---__ -1--1 

4-547 9C TRCR 4 --------1 

4-5479C TRCR 2--------1 
4-547 3C Rec Status A Cy T 4-T5 -.--~ 
4-553 58 Serdes BO 

4-547 9C TRCR 1------4--4----1 
8 Bit Code --4---4-----1 

4-555 9A (Not) Syn Char Decoded ----I 

3 4 5 6 

Load Serdes A 4-551 3B 

4-553 20 SYN toA 

7 

• .48 Xmit Data Xfer 
.. 8C Recv Data Xfer 

8-A XFer 

8 9 

r-------B Serdes to A Serdes Xfer 4-551 3B 

Jumper 

Note 1 

4-547 58 Xmit TRCR 2-3 Adv 
I--~t-- Syn Char Insert -------------1 FL 

1---4'-- Gate Syn Char to Serdes A 
4-551 28 

4-537 8C Adapter Reset ---I 
4-537 4A 8 Cycle and T6-T7 

HA851 

4-537 8C Adapter Reset -----I 
4-537 4A 8 Cycle and T6-T7 .. O_R .... I-_~ 

HA851 

4-537 7A Sync LA Selected -----I 
4-505 48 CCTRl Set Cntrl Tag 

4-501 90 CFW KH Pos 0 ------I 

Xmit Data Xfer .. 7 A; 4-541 2A; 4-545 3C 4-507 8E General Reset 
4-537 48 Reset Enable Latch 

Test Mode 
r--1---...... - Test Mode Latch 4-543 2A; 4-537 6E, 7E; 4-541 3D; 4-555 2A 

FL 

4-553 2A 4-553 40 Serdes B Serial Shift L t 
4-539 5A Xmit Status -----I 

t.::..JIL_J-'--I-- (Not) Test Mode Lt ------------:1._.1........J 

HA848 

OR Serdes A Pari Shift Gate 4-551 5A 

Serdes 8 Serial Shift Gate 4-553 2A 

TM Char Phase 

4-537 7A Sync LA Selected ---I 
4-505 48 CCTRL Set Control Tag 
4-501 90 CFW KH Pos 3 -----I 

Prep Cmnd 

4-537 4A A Cycle and T 4-T5 
4-539 5C 1 Sec Recovery Lt __ ---------------~A I---.... -Set TM Char Phase Lt TM Char Phase Lt 

4-541 2C,4C; 

4-545 5C FL 
1-...... --1--... - Prepare Cmnd Latch 

4-545 5C; 4-555 28 
4-541 4E Rst Sync Chain Svc 4-557 6A 
4-537 88 Sync Control Reset ---L...IL. __ I-..,..-+- (Not) Prep Cmnd Latch 4-555 4C 

HA848 

4-537 4A A Cycle and T 4-T5 
4-539 5C lsec Recovery Lt 

A OR 

Rec Data Xfer Active ---------------------------~-----------------__I 

4-553 2C 
4-541 2A 

Syn Char+l NON Syn 4-547 6E 

HA848 

Note: Refer to AlD HAOOO for jumper connections. 

FL 
4-541 2C 

4-537 88 Sync Cntrl Reset 
HA848 

Rec Data Xfer .. 7A 

HA845 
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4-537 4A 

4-549 9A 

Y 5 6 

roo-- .. 7C 

B Cycle T 4-T5 ---------~~ 
~ 

A H'--- Serdes A Parallel Shift --------1 
Serdes A Pari Shift Gate 

[;:: 
A ~._--_4-----------------------J 

8 Bit Code -------~ ---

A 

-

~~--~~ OR~------------------~ 

4-537 8C Adapter Reset -----------~ 

.. 7A Serdes A Serial Shift ------------------~ 

A Serdes Assembler 4-559 9C Bit Req --
4-549 9A B Serdes to A Serdes Xfer -----4I----J-T----------t 4-555 4C Reqto Send Lt 

4-557 8B A t-- Serdes A Serial Shift 
Clear to Send Serdes B Bits B 1-86 

A Set Serdes A Bits 
4-537 4A A Cycle T6-T7 ---

4-553 8A Serdes B 1-B6 AO-A5 ~ 

~ - -----
4-549 6A Load Serdes A ---------------1---1 

.. 7A Serdes A Parallel Shift -~ 

A 
Note 1 

A 

7 B 

SerdesA8 

FL 

HA852 

-- SYNC Serdes A 

A 17 7 7 * , 
6~ --- 5,5 

r----
4,~ 

3 3 
2'2 

1 '1 
0 '0 

4-549 6A Gate Syn Char to Serdes A ----------1 Jumper 

Note 2 

j----, ~ Serdes AD-A 7 E ntry ~ 0 R I-----------------------------------....J 

4-553 8A Serdes B7 --------I~ U 
8 Bit Code ------..... 4 ___ 

'---__ --Ir-

A 

4-553 8A Serdes B8 --------------tlo...-

Note 1: When the line Gate Syn Char to Serdes A is active, 
any position that is ju mpered is forced to a binary 1. 

Note 2: Refer to ALD HADDO f9r jumpering. 

~ 
~----

A 

A 
This positien used 
for 8 Bit Code. 

- .. 9C Sync Serdes AO-A 7 - ~ 
A 

A 
(not) SyncSerdesAD-A7-~ 

~~~---------------~ 

4J"9C 
A 

HA861, 862 .. 7A Serdes A Parallel Shift - ___ 

4-537 8C Adapter Reset 

OR~--------------------~ 

FL 

-OR 

HA884 

HA865-866 

*Sync Serdes A 7 is also reset with 

(Not) Sync Serdes A e and Serdes 

A Serial Shift. 

4-537 BC Adapter Reset 

9 

N (Nod Sync Serdes AD-A 7 .. 6C 

Sy nc Serdes AD-A 7 4-545 5A 
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Cb .., 

C 
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Serdes 8 

4-559 80 Recv Data 1 
* Serdes 88 is also Reset with (Not) Recv Data 1 

4-549 98 
4-537 4A 

4-559 9C 
4-555 6C 

4-549 68 
4-537 4A 

Serial Shift Gate 

nd T4-T5 

q to Send 

Serdes 8 
8 Cycle a 
8it Req 
(Not) Re 

(Not) Te 

A Cycle 
st Mode Lt 

and T6-T7 

A 
~ 

OR Serdes 8 Serial Shift 

A .. 8A Serdes 81·87----------+_.-4 
.. 9E Serdes 81-88 Entry------.... +-+-I 

HA856 

8 * 
and Serdes 8 Serial Shift 

8 8 
7 ........ 7 

8 

......... 

ORI--------l 

6 6 
5'5 

Serdes 81-88 
4'4 
3'3 
2'2 ,'1 1 
'0 0 Serdes 80 4-541 68; 4-547 38; 4-549 2C 

HA875-876 
(Not) Serdes BO 4-549 2C 

4-537 7A SYNC LA Selected --------rAT' 
4-503 9D DAOUT Tag -----------t~ ORt----- Serdes 8 Parallel Shift __________________ ...... 
4-537 4A 8 Cycle T 4-T7 A 

4-537 78 Sync Control Reset-

4-547 5D Rec TRCR 0- 1 Adv 
r--

Set B8 
4-547 5E Rec TRCR 1-2Adv OR t--- L Set Serdes 88 ------------~----__4--
4-537 4A B Cycle T4-T5 FL .. 7E --
4-537 9C Adapter Rese t --OR 
4-537 4A B Cycle T6-T 7 

HA855 

8 Serial 
4-549 48 Syn Char Insert---------I--+--r~-'rr:erdes 8 Serial Shift Lt 

FL 

4-549 7B 

HA855 

SYN Count 

OR 1---------+- Load Serdes 8 --------'"---. 
r-- __ 

~-r_-----------t---

r--r=::::::::;--10Rt-~~-Serdes B Parallel Shift Gate 

Jumper 
Note 1 

~-

Serdes 8 Assembler 

4-547 58 Xmit TRCR 2-3 Adv 
FL 

r--- Set Syn Char Count -----..... '-----IN Bus Out Data Gate ------.l-----....J--"T------""1 

-
~OR -_ ..... _-

HA855 

Note 1: Refer to ALD HADDD for jumpering. 

A (From DAOUT) 
4-500 5A Bus Out Positions 7-0 ___ -+ _____ ... 8 

L-___ ..... ~~-------

4-537 8E Internal Clock-r-
A 

r.....-

A 

4-537 8E External Clock--------t ___ 

Jumper t-
Note 1 

Jumper t--
, Note 1 

A I--- Serdes 81-88 Entry .. 5A 
8 

~---.---

L-- For position 
A 88 only 

. .4C Set Serdes 88 - ___ 1 ..... ______ .... 
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4-553 8A Serdes B 1-B8 Jumper I--
The appropriate positions are 

A Jumpered depending on the r---- Syn Char Detected ---------.... _________________ ---, 
SYN Decode 

4-549 7B Test Mode Lt Jumper 
r-- type code being used 

I-------- ---- FL 
"--

Jumper -
OR f--- Serdes B 1 or 2 4-549 2C 

Jumper - 4-537 4A 8 Cycle and T2-T3 -----------........... 

HA87B 4-537 BC Adapter Reset 

4-537 9E I NTF A not Sync Diag 
4-557 6A DSR or Ringing A 
4-537 8E Sync Diagnostic OS to Line 
4-549 7C Prepare Cmnd Latch Connect OS to Line 
4-537 8E I NTF B not Sync Diag FL 4-545 58 

Jumper Data Term Ready A (Modem A) 

4-557 6C DSR or Ringing B 4-537 9C Enabled Latch 
4-537 9C Enabled Latch 

Jumper 
Req to Send A (Modem A) 

HA891 Jumper 

Jumper Data Term Ready 8 (Modem A) 

4-537 8C Adapter Reset ------' 

4-537 BC INTFB 
4-5479C TRCR1-------t 4-543 78; 4-547 3A; 4-559 4A Not Sync Diag --....... --t--------------I Req to Send B (Modem A) 

4-547 3A Xmit Status Acy T4-T5 FL Req to Send Latch --------r---, 
Jumper 

4-547 4C Xmit End ---------I-R 
4-537 8C Adapter Reset -------L..JL_--1 4-549 7C (Nod Prep Cmnd Latch Jumper 

HAB83 HA883 

4-547 40; 4-553 2A A Enable SCR 4-559 4B 
(Not) ReqtoSend---------------------------------=O-

Send Data 
4-559 88 Clock Transition------+-------r-:-.---, 
4-551 9C Serdes AO -----.... --+------1 FL 

4-537 BE INTF A Not Sync Diag-------II--I 
4-541 9C (Not) OverFlowTgr -------4I~--t 

HA883 

(Send Mark) 

Send Data Tgr 4-545 5B 

4-537 9C Enabled Latch 

Send Data Space A (Transmitted Data) 

A Send Data Space 8 (Modem A) 
~~L-~r---------------------~------------------_. 

HA883 4-537 8E INTF B Not Sync Diag ~--------" 
HA883 

4-5378C Adapter Reset ---~ 

8 9 

Syn Char Decoded 4-547 3D 

(Not) Syn Char Decoded 4-549 2E 
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o 
I'.) 
en 
"T1 
m 
s: 
o 
s: 

2 3 

Received Data A 

A Clear to Send A 

Data Set Ready A 

Data Carrie r Det A 

Xmit Sig Eleme nt Timing A 

B 

Recv Sig Eleme nt Timing A 

~ Ring Indicator A 

c 
Data Set Ready B 

Ringing I ndicat ar 8 

Receive Data M ark B 

o Clear to Send B 

Serial Clock Xm it B 

vB Serial Clock Rae 

SCT INT Clock 

E 

SCR INT Clock 

4 

~Recv Data Mark A 4-559 4C 
Entries From 

Modem A 
I--- Clear to Send A .. 6B 

H"""- Data Set Ready A 

f-- Data Carrier Det A 

1-1-- Serial Clock Xmit A 4-559 2A 

1-1-- Serial Clock Recv A 4-559 2B 

I-H--- Ringing I nd A 

1---------
.. 6A 

Entries From ~ Data Set Ready B 

Ext. Board 

I--- Ringing Ind 8 

Recv Data Mark B 4-559 4C 

f---- Clear to Send B 

!--- Serial Clock Xmit B 4-559 2A 

I--- Serial Clock Recv 8 4-559 2C 

I-SCT I NT Clock 4-559 2A 

I--- SCR INT Clock 4-559 2B 

HASS7 

5 6 7 8 9 

~ 4-537 9E INTF B Not Sync Diag 
.. 4C Data Set Ready B A 

4-537 SE Sync Diagnostic ~ y 
4-549 7C Prep Cmnd Latch A OR Data Set Ready 4-541 2D; 4-543 2A -

Note 1 4-537 90 I NTFA Not Sync Diag A 

!'"'""-'" 

Jumper OR r---OSR or Ringing A 4-555 2B 

r--i...---

Note 1 

~ "'--

~ Jumper 
A 

I--
~ 

A OR .. 5A Clear to Send A -
4-555 4C Req to Send Latch 

~ 

Clear to Send 4-543 2A; 4-547 38; 4-551 5A 

4-537 SE Sync Diagnostic A 

Note 1 

r--

Jumper OR I--- OSR or Ringing B 4-555 28 

LI-
Jumper 

Note 1 

Note 1: Refer to ALD HAOOD for jumper con nections 
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4-557 50 SCT INT Clock 

A 
4-557 50 Serial Clock Xm 

--
OR 

it 8 ---- 4-555 5C Req to Send Latch - A 
Jumper 

4-537 8E INTF 8 Not Sync Oiag L I--
Note 1 r--

~ - 4-537 8E INTF A Not Sync Oiag A OR t--
!:\) 
r-+ 
!:\) 4-557 58 Serial Clock Xm 

OR I--
itA ~--- 4-537 80 Sync Diagnostic 

CJ) 
CD 4-545 8D Sync Diag Clock A 
r-+ 

() 
4-545 8D Select Diag Clock r-- ClK Xion ""--

0" 
(') 

7\ 
OR I-- Sample Time FL 

I--~ Clock Transition .. 
r--

5D; 4-555 2D 

() ""'--

0 
:J 
r-+ .., 
0 

B 

4-557 58 Serial Clock Rec 

4-537 8C Adapter Reset ..r--
.-JOR I-- I-- (Not) Clock Transit 

ACYCleTgr-~J HA893 
4-537 4A 

vA r-
'--r--- OR 

ion .. 6C 

4-557 50 SCR INT Clock 
OR A ,-Jumper 

r---___ 4-555 7C EnabieSCR I--
4.84 kc '-- t-
~ 

.J A OR r----

4-557 50 Serial Clock Re 

c 

Note 1 OSC 8it Req 
r--r- t--

'-- '-- '---1 A ~ 
4-537 3A 8 Cycle Tgr Fl OR A Lr- L-

ev 8 t--"""- 4-537 8E I NTF 8 Not Sync Diag -A 

~O" .. 98 (Not) Clock Transition 
I--

HAB93 

4-537 8C Adapter Reset 

--.-- Bit Request 4-551 5A; 4-553 2A 

'--

4-557 5C Recv Data Mark 8 
A 

4-537 8E INTF A Not Sync Diag I--

~ A -0-- Recv Data Mark (to Ext 8oard) (Rec Mar 
4-557 4A Recv Data Mark A OR 

4-545 8D Recv Data Mark Diag I--

4-537 BE Sync Diagnostic A 

T Recv Data 

IA -
.. 88 Clock Transition FL 

~.--- --

k) 

Recv Data 1 4-553 6A 

o 
~~ .-----lOR 

HA893 

"-4-537 8C Adapter Reset 

E 
Note 1: Refer to ALD Logic Page HAOOO for Jumpering. 
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4-507 7B Line Selected -----------1 

Line Selection 
Jumpering 

Start/Stop 

4 5 

--I~----ACU Selected ----------------

4-537 8A Sync LA Selected -----------4 BI SYNC 
Note 1 

HA901 

4-5005A Bus Out 0-7 --------

4-503 90 01 LOUT Tag -------

4-501 T2-T3 -----I 

Buff Rst 
4-585 5E Selective Rst ----r:O:RI---,---1 
4-503 90 01 LOUT Tag ----L FL 

4-501 T&T7--------1L __ --J 
HA902 

01 LOUT Buffer Reset 
.. 3E 

4-5005A BusOut0-7 _____ _ 

X 

I 

X 

4-503 90 01 LOUT Tag ----- ~ 

.. 3C 01 LOUT Buffer Reset 

ACU 
OILOUT 

SET 
BUFFER 

i 
HA905,906 

ACU 
PILOUT 

RESET 
BUFFER 

t 
HA907,908 

Set Oiag 1 2 

Set Oiag 2 3 

Set OPR 4 

Set CRO 5 

Set NB8 6 

Set NB4 7 

Set NB2 8 

Set NB1 9 

Reset Oiag 1 10 

Reset Oiag 2 11 

Reset OPR 12 

Reset CRO 13 

Reset NB8 14 

Reset NB4 15 

Reset NB2 16 

Reset NB1 17 

6 7 8 9 

1 A 
ACU Diag 1 Latch 4-585 2A, 3C, 30, 60 

2 FL 

1 

10 
A 

ACU Diag 2 Latch 4-585 2A, 3C, 30, 60 A FL 
3 

11 
A 

1 
A ACU OPR Latch 4-585 2B,6E 

FL 4 

1 
A 

12 ACU CRO Latch 4-585 2B,50 
A FL 5 

1 
13 A 

1 ACR NB8 Latch 4-585 2B; 
A FL 6 

A 
14 ACU NB4 Latch 4-585 2B 1 A FL 

7 

1 

15 A 

1 ACU NB2 Latch 4-585 2B 
A FL 

8 

1 

16 A 

ACU NB1 Latch 4-585 2C A 
9 FL 

A 
17 

HA911-913 

Note 1: Any Line may be attached to any ACU. However, only one line per ACU. 
ACU Selection is made by connecting the appropriate jumper, 

'Tl"I1 
tr:Io 
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><:3 
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O. 
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o til C1\N 
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Q) 
r-+ 
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~ • :J 

(C 

C 
:J 
;:+' 

» 
C') 
C B 

0 
r 
Z 
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:J 
c.. 
-I ~ 
"'" Q) 

"0 

::D 
CD 
.0 
C 
CD 
~ 

C 

o 

E 

2 3 4 5 6 7 8 

", 1 2 3 4 5 6 7 8 9 10 11 12 

4-581 4C ACU o Selected ACU 01 LIN Pos 0 
~ 

* 0 0 0 r---

4-583 8A ACU 0 Oiag 1 Latch ----------2 -' * * 

* * 
4-583 8A ACU 0 Oiag 2 Latch ------------------3 ACU DI LIN Pos 1 --./ 

* 0 r----

lACU QPWI 

From ACU ACU 0 PNO 

ACU OACR 

----------------4 
----------------5 

--------------6 

---.../ * 0 

* 0 
--./ 

* * 
,--./ * * 

4-583 8B 

4-583 8B 

4-583 8C 

4-583 8C 

4-583 80 

4-583 80 

* * r---- ACU DI LIN Pos 2 
ACU OOPR I-/, -------------------------7 

* 0 0 4-587 5A 

ACU OCRa :---.../ --------------8 * 0 0 

ACU DI LlNGPos 3 
ACU 0 NB8 Latch -----------9 1.-/ * 0 I---

* 
ACU 0 NB4 Latch 1-'" --------------------10 

* 

ACU 0 NB2 Latch -----------11 ~ * 

* 
ACU 0 NB1 latch .----'" ------------12 

* 

* 

* 

* 

HA914 

-B-

0 

0 

* 

0 

0 

0 

0 

• Active 
o Inactive 

t---

I---

t---

I---
0 

ACU 01 LIN Pos 4 

ACU DI LIN Pos 5 

ACU DILIN PosS:, 

ACU DI LIN Pos 7 

4-581 4C ACU 0 Selected ------------t 

4-583 8A (Not) ACU 0 Oiag 2 latch -------------.--i A ~------ ACU CRa and Not Oiag (To Autodialer) 
4-583 8A (Not) ACU 0 Oiag 1 latch ---------.... +---I 

(from ACU) ACU 0 ACR 

4-583 8A ~ (Not ACU 0 Oiag 2 Latch 
I (Not) ACU 0 Oiag 1 Latch ---------1 A 

(From ACU) (Not) ACU 0 PWI -----------1 

ORI--_________________ ACU 0 ACR Gated --------------------.;.-----1 
~ ACU 0 Oiag 1 latch 

4-583 SA 1 ACU 0 Diag 2 latch -------.,t---H-LA...J..--l 

(From ACU) ACU 0 PN 0 ----------+--t----I ORI---....... - ACU 0 PNO Gated -------------+--I 

{

(Not) ACU 0 OPR latch A 
4-583 8B ACU 0 CRa Latch ----_P-t 

ACU 0 OPR Latch -------1 A 

A 

o Rt------' 

4-507 BE General Reset -----------1 
4-583 4A ACU Selected ------------4 

ACU Reset· 

Fl 

Selective Reset -----------------1 4-505 4C CCTRl Reset c_o_nt_r_ol_T_a_g __________ fJ .... - ..... -------
4-501 90 CFW KH Pos 0 U 4-583 2C 4-583 3C 01 lOUT Buffer Rst -------tL_---1 

HA901 

9 

A DIAL Serv Req 4-515 2D 

(ACU Serv Reo) 

FL 

HA915 
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• CJ 
05· Y 

c.c .., 
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3 
~ 
0, 
co ...... 

» c: 
.-+ 
o 
3 
Q) 
.-+ 
o· 
() 
Q) 

:::I 
c.c 
C 
:::I 
;:+: 

» 
("') 

A 

C B 

CJ 
r 
Z 

» 
~ 

3 ~ 
C
CD .., 

c 

o 

E 

2 .3 

Sync Diag 1 =8 
OR ~-----'C""-- Autodial Gate 

(From 2nd BSA) Sync Diag 2 

(From BSA) BSA 1 Diag Mode 

4-59 2A 

Jumper t--..--- BSA 1 Diag Ga 

Note 1 
1--__ 4-591 2A 

Note 1: Refer to ALD HAOOO for jumpering. 

4 

te 

5 6 7 8 9 

Dill N Assembler 

A 

4-585 1A.7B ACU 0 DILIN Pos 0-7 7 
I--

A 
4~585 7B Line Trigger IC1 

I--
~ 

A 

4-589 9A Transition Trigger IC1 

~ 
I--

A 

4-589 BC Delay Trigger IC1 
I--

~ 

A r--DILIN PosO-7 (to CPU) 4-503 70 
4-589 BD Correction Phase I C1 

I--
~ 

A 

4-591 6E Internal Recv Clock 1 
I--

~ 

A 

4-591 BE Internal Xmit Clock 1 I--
~ 

A 

4-541 6C Character Phase 1 
I---

A 

4-591 4A Internal Clock OSC 
HA967-969 

"1':1"1':1 

~~ 
~-< 
~t-.J 
,~ 
0, 
VoW 
o VI 
O\t-.J 

'P 
0 
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en B 
CD 
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0 
""" """ CD 
n 
r-+ 
0' 
::::I 

c 
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2 3 4 5 6 7 8 • 9 

.. 78 (Not) Line Trigger ICl -------,.....,.-, 

4-591 5D (Not) One Half Stage Ree ClK1---......... r-- 4-541 6C Character Phase _ r-- 4-559 60 Recv Oata Mark 1 --------1 A 
4-591 50 (Not) One 4th Stage Rec ClK A 1--_________ +-______ _1 Transition Tgr 
4-591 50 (Not)O~8iliSbgeR~ClK---~~ ~----~OR~-----------------~~~~~ OR~------------------~IA~~~~~~ Trnn~tionTriggerlCl 4-58758; 
4-591 5E (Not) Internal Rev Clock __ 4-559 60 (Not) Recv Data Mark 1 ------1 A 4-591 88 One 32nd Stage R-T Clk -----1_-. Fl .. 6C,4E --

4-591 6E Internal RecvCIK ---------IIL_...J 

Subtract -'--

4-591 8C One 16th Stage R-T ClK ------1---1 A ~--------~~ 

.. 8E Correction Phase latch ---------+--4~~ 

Add 
,--r--

4-591 8C (Not) One 16th Stage R-T ClK ---1-__ -1 A 

4-591 5E Internal Recv Clock -----------I----l'-"l --
Subtract 

,--r--

OR 1---4--4 

---

~ A I--______ ~r--

Line Tgr 
4-559 60 Recv Oata Mark --------4~~---... -A--, ... - .... ..,L.ine Tgr IC1-
4-5895E Internal Recv'Clk -----+--N-"""""' ...... ~ FL 4-587 5A 

'-____ --.. (Not) Line Trigger .. 5A 

HA971 

.. 8E (Not) Correction Phase latch -----..... -1 OR 1---+---+ ....... -- ---
Add 

'--~ 4-541 6C (Not) Character Phase ------r'-' 
4-591 5E Internal Recv Clock -------------1 A 

4-591 8C One 16th Stage R-T ClK ........ ~+_+_-----------------------~~~ OR~---------------------~~o_e.la-y-T-g-r-,~ 
A .. 9A Transition Tgr --------II.:.. Fl ~-----------------------IN 

.-+---------------------IN I--________ ~r-'----~ 
4-591 88 One 32nd Stage R-T Clk - r--

HA972 

"'-------1 A Correction Phase 

HA972 

Oelay Trigger ICl 4-587 58 

-- OR J--------.... --l-...... -l-- Correction Phase ICl 4-581 58; .. 28 

.. 9A Transition Tgr --------+--------~t_+------__I A '--.............. 
FL 

.--+-_~ A 
L---~ OR~------------------~I---~r-t-~--

~--------t_---LA~~ 
(Not) Correction Phase ICl .. 2C; 4-591 3C 

HA972 
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E 

2 

153.6 KC 

128.0 KC OSC 

OSC 
Note 1 

Note 1 

3 4 

1--.... -1 nternal Clock OSC 4-587 50 

4-587 3A Autodial Gate ---------1 A 
~----

5 6 7 

I-I 
Transmit-Receive 

Clock Cou ntdown I 

4-5873A BSA1 Oiag Gate --------1 A OR r---Internal Clock Adv-----;::==::::;~t""I-
Sync Oiag Clock 1 _ A ~tep 1/128th Stage 600 BPS -------------------f 

4-587 3A BSA2 Oiag Gate A Svc Gnd -------....... Jumper I 
1/128 

Sync Oiag Clock 2 Note 2 -

.- Jumper 
Note 2 

'""-

I 
A !--Step 1/64thlStage 1200 BPS -----------------....... 

-- I 

r-- I 

Stage 

1/164 

Stage 

I 

1/32 I 

8 9 

'-- Jumper 
Note 2 

A r-step 1/32nd Stage 2400 BPS-------------------I 

~-- I Stage 
I--~I--- One 32nd Stage R-T Clock 4-589 7A 

~r-- -A I-------~ 
4-589 7D (Not) Correction Phase IC1---..... -t----I -- A 

r--__. 

Note 1: 153.6 Kc oscillator is used for clock speeds of 600, 1200, or 2400 bps features 
128.0 Kc oscillator is used for clock speed of 2000 bps feature 

Note 2: Refer to ALD HAOOO for jumpering 

r---I Recv Clock -l 

I 
I 
I 1/8 

Stage 

1/4 

Stage 

1/2 

Stage 

Rec 

Strobe 

1---- One 8th Stage Recv Clock 4-589 2A 
I 
I 
I 

1---- One 4th Stage Recv Clock 4-589 2A 

1 

1 

1 
1---- One Half Stage Recv Clock 4-589 2A 

I 
I 
1 

t----Internal Rec Clock 4-587 5C; 4-589 2B, 2C, 7A 
I 

HA975-976 

1/16 I 
Stage 1---

1 
-4~- One 16th Stage R-T Clock 4-589 28 

L ~A973, 9~ _I 

1/8 

Stage 

1/4 

Stage 

1/2 
Stage 

Xmit 

Strobe 

HA977-978 

L- __ 

I _, 
Internal Xmit Clock 4-587 8C 



• 
0 " 2 3 4 
OJ • 5 6 7 8 9 

c.o 
"""I 
OJ 

3 0 0 

+:> External Decode Bit 0 ---0 "- 0 
6-> 1 A Gate M F R 1 AS Decode 8 0 
Ul 

2 ------- -

4-661 5E 2560 Ready A 
4-665 58 2560 Hopper Check 

Card Code F L 4-9 7 

A 2560 Mode 0 0 
m A Gate M F R 2 AS Decode A 
X 
r-t 4 
CO ---------
"""I AS Decode 0 or 8 2 0 ::J 

4-665 50 (Not) 2560 Rd or Pch Check 
A 

4-667 78 (Not) 2560 Print Busy 

Card Code FL 12, 11,0,1,2,3 7 

OJ 1 A Gate MFS AS Decode C 2 2 

" 6 - - --------OJ AS Decode 1 or 9 3 0 (") 

~ 1 A Gate MFT AS Decode E 3 

4-661 98 Cycle Run 0 
4-657 38 2560 Primary 1 

2560 Card in Prepunch 2P-
r-t 

8 roO - -------- --Vl AS Decode 2 or A 4 3 
-t. 

4-659 4E (Not) Cell 7 Dark FL 3 
4-667 4C Punch Execute FL 4 

A Gate MFD1 or 5 0 4 
"""I AS Decode 1 or 9 
r-t 1 --------- --:J 

AS Decode 3 or B 5 5 CO Gate MFD2 or 6 
4-32 P2 4E A 

AS Decode 3 or 8 5 3 to B 
:s=;: 1 --------

4-667 3B Read Execute F L 5 
4-669 5C 2560 Card in Pre-read 6 
4-685 58 Any Feed CB 7 

4-663 8A 2560 Feed Checl< 0 

2560 Ext Bus In Bits 0-7 

I'V AS Decode 4 or C 6 7 
Gate MFD3 or 7 

Ul A 
AS Decode 5 or 0 

6 
0') 
0 1 ------ --

4-675 88 (Not) 2560 Card Print Request 1 
4-667 4E 2560 Punch Request 2 
4-667 6B Card Pr i nt Execute F L 3A 

» AS Decode 5 or 0 7 9 
Gate MFD4 or 8 r-+ A 7 r-+ 
AS Decode 7 or F OJ 

(") ~ :J AS Decode 6 or E 8 
3 

4 CO 

4-669 7E (Not) 2560 Read Request 4 
(Not) 2560 Runout Request 5 

4-655 68 Motor Ready 6 
4-685 7C Punch Inc Dr C8 A 7 

0 
::J 
r-+ (Not) MFD1-8BitsO-7 7 A 

AS Decode 7 or F 9 5 
I'V 
Ul 
0') 6 0 

0 
(Not) MFD 1- 8 Bits 0-7 7A 

0 

~ C 
0 7 

(Not) MFD1-8 8itsO-7 7 A 

0 c.. 
CO MFD1 to 8 Bits 0-7 7 A 

o 

I'V 
0 
I'V 
Ul 

" m 
~ 
0 
:s=;: 

E 
'Tl'Tl 

W G5~ --- 0<3 0') 

~ NO< 
~N 
I~ o I 

VI W +:> OVI 
6-> W N 

1..0 
Ul 6 
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4-13 AS Decode 1 

4-685 4D 

4-685 4C 

4-685 4C 
4-685 4B 

4-685 4B 

4-685 4A 
4-661 9B 

4-655 6B 

4-13 AS Decode 3 

4-673 5A 

4-667 8B 
4-673 6H 

4-661 6A 

4-661 9A 

4-681 5E 
4-657 4 

4-673 6 

D 

D 

4-13 AS Decode 5 

C 4-673 6 

4-657 7 

4-673 5 

4-673 6 

4-661 9 
4-675 5 

4-657 4 
4-675 5 

B 
G 

F 

A 
B 

C 
C 

4-13 AS Decode 7 

0 4-679 4 

4-679 4 
4-679 4 
4-679 4 
4-681 4 

4-669 5 
4-679 4 
4-685 4 

C 
C 
D 
B 

A 

B 
A 

3 4 

Note 

(Not) Feed CB 6 0-

(Not) Feed CB 5 1 -

(Not) Feed CB 4 2 -

Feed CB 3 3-

(Not) Feed CB 2 4-

(Not) Feed CB 1 5-

(Not) Feed Clutch Select 6-

Motor Ready 7-

Note 

(Not) Pri First Pch Sel 0-

Allow Column Emitter Latch ---
1 _ 

(Not) Pri Prepch Req Sel 2-

FCB 1 to FCB 2 Latch 3-

(Not) Pri Read Inject Sel 4-

(Not) Read Cell 4 to 9 5-

(Not) Pri Hopper Select 6-

(Not) Any Punch Drive 7-

Note 

(Not) Sec First Punch Sel 0-

FCB 4 to FCB 5 Latch 1-

(Not) Sec Prepunch Req Sel 2-

FCB 3 to FeB 6 3-

(Not) Sec Read Inject Sel 4-

Card Print Mag Strobe 5-

(Not) Sec Hopper Select 6-

(Not) 100 U Print Pot 7-

Note 

(Not) Corner Kick SC 9 Exp 0-

(Not) Aft Pri SC 8 Exp 1-

(Not) Pre Pr SC 7 Exp 2-

(Not) Pre Pch Pri SC 5 Exp 3-

Read Cell 3 Exp 4-

Cell 3 Dark Latch 5-

(Not) Input Stat SC 1 Exp 6-

(Not) Feed CB 1 7-

MF650-653 

5 6 

4-13 AS Decode 9 

4-659 4A Cell 1 Dark Latch 

4-659 4C Cell 4 Dark Latch 

4-659 4B Cel15 Dark Latch 

4-685 7A Punch CB 1 
4-685 7B Punch CB 2 

4-685 7C Pch Inc Dr CB B 

4-673 6E (Not) Pch Push Clutch Sel 

4-659 8E (Not) Cell 8 Dark Latch 

MFD 1 

4-13 AS Decode B 

4-659 9C Pr Gt Sel or Pr Trnsp Roll 

4-659 4E Cell 7 Dark Latch 

4-669 5D Col Emitter Test Latch 

4-659 9B (Not) Stacker Sel Request 
(Not) Corner Kick Mag Sel 

4-659 8D Pass Print Latch 

4-659 4D Pass Punch Latch 

4-679 4C (Not) Pre Rd Pri SC 3 Exp 
MFD 2 -- 4-13 AS Decode D 

4-685 7B Punch Push CB 1 
4-673 5E Punch Push Latch 

4-673 6F (Not) Sec Punch Push Sel 

4-679 4E (Not) Pre Pch Sec SC 4 Exp 

4-673 6E (Not) Pri Pch Push Select 
4-679 4D (Not) Pre Pch Pri SC 5 Exp 

4-669 SA Cell 2 Dark Latch 

4-657 7C (Not) Mechan Cycle 
MFD 3 

4-13 AS Decode F 

4-665 5D (Not) 2560 Rd or Pch Check 
4-667 8B (Not) 2560 Print Busy 
4-661 5E 2560 Ready 
4-665 58 2560 Hopper Check 
4-669 5E Col Emitter Latch 

4-669 9D Rd Strobe Intlk Latch 
4-681 5D (Not) Read Cell 12-3 

4-669 8C (Not) Read Col Emitter 
MFD 4 

1 

Note 
0-
1~ 

2-

3-
4-

5-
6-

7-

Note 
0-
1-
2-
3~ 

4-
5-
6-

7-

Note 

0-
1-

2-
3-
4-

5-
6-
7-

Note 
0-
1-

2-
3-
4-

5-
6-

7-

MF650-653 

MFD 5 

MFD 6 

MFD 7 

MFD8 

Note: 

The 
the i 

for t 

Out 

8 9 

indicated gates (AS Decodes) are ANDed with 

nputs to produce signals on the input bus bits 0-7 

hose signals present. 

put further gated in SX051-054 with the AS decodes 
at (Not) conditions on this page produce inputs so th 

to th e appropriate bus-in lines. 

MFD 1 to 8. Bits 0 to 7 to SX051-054 



I\,,) 
o 
I\,,) 
Ul 

" m 
~ 
o 
~ 

o 
o 
::l 
~ -, 
o 

o 
-0 
C 
G) 
OJ 
~ 
CO 

o 
o 
::l 
~ -, 
o 
(J) 
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B 

c 

o 

E 

2 3 4 5 6 7 

Power On Reset 
Set Power On Reset Latch ------~~r_--"1.I--Execute Command 

4-663 60 A Motor Delay 
500ms Min 

4-679 4A (Not) Diag On -----------1 A FL 
N -

4-663 9B (Not) 2560 F eed Ck --------------~~~_.--_,----------~~-----._-~ DLY ~MotorTD----~ 
4-661 9B 2560 Cycle R un -
4-679 8B 2560 NPRO Latch 

4-667 5A Any 2560 Ex ecute ---Motor Relay Select 2560 

4-657 3D Start Inhibit -----------------~---
2560 (Not) M otor Hold Sw ------__ -lOR t--

4-661 50 Stop Condit ion 

.... r-- (Not) Card Print Bit 15 ---------+~~----_f-r.., 
4-659 4D (Not) Pass Punch Latch --------1 A I--+--- Run I n Rattle 2560 r-- OR 
4-657 80 Run-in Cycle r---

""--

2560 NPRO Key----4Ir&r~N---__1L_.....J 
MF522 

4-12 K Low Bit 2 r-----I 
A~-------;.,...+_----

4-679 8D 

NPRO Intlk Latch ----
r-

A t--

4-686 4C FCB 5 - ORt--

8 9 

Reset Emulate 4-693 3B; 4-695 2B 

Power On Reset •• 7E 

Nf-I----llJ:Lf-------+-~ Lr--

~ Lf--OR A 

~r--

4-679 4A Diag On ---4I'----+------I---I~ 
2560 By Pass Motor Rdy Diy ---+------+-----1"""'

MF101 

-- DLY r-- Control A Delayed 4-667 3B; 

4-673 4F 

CPU CSL Sw --- '--
2560 Reset 4-659 3A; 4-655 38, 7B; 4-667 3D 

... Motor Ready 

r--
4-'i3 Ext AS Field Decode F ----------~ 

2560 Mode A 1-+-..... - Control A 
INd Type 0 Set Pulse 4-657 2B 

I...-.. 4-661 70 

4-13 Ext AS Field Decode D--..... -+--+-+-f-
~- A 1--'--- Control B 4-661 3C; 4-665 3D; 4-667 3D 

t--f--- _ 

4-659 4A CeIl1-----t-
4-13 Ext AS Field Decode B _ ..... +--+-+-~r-- Motor TO Dark Latch - A t-

..-- A ..... _- Control C 4-661 7D; 4-665 7A,3C r- 3A Execute Command -_ 

--r-o....- - FL 

Lg- MF610 

~ A r--- Control A Prime 4-693 4A; 
Wd Type 0 Reset Pulse---+-+----+-...-f ___ 4-695 3D 

---
..... - A I-- Control B Prime 4-693 3C 

t- '-- 4-695 2A 

---
L..---+-+-t 

11-- A I-- Control C Prime 4-661 3B; 4-693 4E 

- ---
,---------- 2560 Ext Gate 4-675 6A 

A ~-~----------------------1~--------------------~ 

Gate CPU to Ext Pulse Pwr -------I~ ,» 
Punch Data 

A Buffer Gate 4-13 Ext A Set Stacker Sel 

Ext AS Field Decode 3 ---------------1 4-665 3D AS Field Req 4-659 7A 4-13 

r--

4-13 Ext A r- Set Head 

AS Field --I~ Sel Req 

4-667 5E Decode 1 4-667 70 Decode 5 4-675 3D 

OR r---- 2560 Stop or Reset 4-667 68; 4-675 6C 
Machine Reset Sw --------( 

(CE Switch) CE Mode _____ -tr--

Unconditional Check Stop 4-679 6C A~-~ 

r;::- Ju mper M F 522 

4-667 7B 2560 I/O Check 2 ------+-4 2560 Error to Console 
- ORJ 

4-679 4A Diag On -----------1 
'--- ~ 

2560 Stop Key _______ -Ir-- _1' 
ORt----+-----Stop or All Stations Empty 4-661 3C 

r--------------IN r----.t--I 
'---

4-667 5A Any 2560 Execute 

2560 Meter 

FL 

.. 8B Pow" On R'''~ ___ ..... 
4-679 88 NPRO Latch --J MF101 

1------- 2560 Meter Go 
Metering Out ------I 
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2 3 4 

2560 Pri Hop perSW 
4-659 4A (No t) Cell 1 Dark Latch A 
4-661 9B Fee d Clutch 

r--
4-659 4A Cell 1 Dark Latch A 
4-659 5A (No t) Cell 3 Dark Latch 

~ 

A 
4-661 9A Fee d Cycle 

5 

Pri Hop Feed 

U 
~ 

FL 

OR 

r MF 211 

6 7 

4-659 3A; 4-663 3A 
4-673 4H .. 

L,....- FC84 Front *Note 1 
4-6856A Feed C84 -----t A -r;.....--1-----4~50 

T82560 _ FL ~-661 3D 
4-6633C .. 

~~ OR f--____ ~-

8 9 

,------------,---
----1 OR - Cycle End 4-661 70; 

c--=---
4-667 3D; 4-693 70 

r- MF 111 2560 (Not) Pri Hopp Empty -----(-•• 

- A r-

4-655 8B Pow er On Reset 
j 

- 2560 (Not) Sec Hopp Empty ____ --tOR 

6-679 80 NPRO Intlk Latch ------tOR 

----------------t---+-+-+-+--+--+---------------t--+------' ~ 4-679 88 2560 NPRO Latch ------lL......1...-I 
Stop Key _ r-- --- r--

OR - . A f-- r-F-C-8-4--F-C-S-5----+--.... -I A -I--

CPU 

t-l 
Rail Select ~ 

4-12 K Low Bit 0 -------r.'r--l-....:'¥~· =---_____ .-J 
4-655 3B Control A ---~r"-"'= FL ~ Pc' 

Run In Cond 

A 

lA 4-12 K High Bit 2 -----1.::JL __ j-l~- Sec 

A 

T6 256O-t-- _ -t:
A
'r-I----4>---t--l 

I~--_r---+---t--~ FL ~ 
"""'-

4-679 4A (Not) Oiag On _____ --tr--

--~ 4-685 6A Feed CB 4 A I---

Clock Off Power ___ ~ OR f--L_..-J-t--t------' 
4-685 6A Feed CB5-1 A MF 111 

._-t--------tOR A Ll Te'" foc Ron In 5E 
4-6618C Allow Feed Latch -----+---+-----1 
4-67988 (Not) 2560 NPRO Latch ---___ 

-------------------------------e-+-+--~~ OR ~SecHopSel 2560 Sec Hopper SW 

4-669 SA (Not) Cell 2 Dark Latch ---------------------~_+_--I A '--____ --Ir--

OR f--- Mechanical Cycle 4-667 7A 
--------~ 4-661 9B 2560 Cycle Run 

[iJ 

4-667 4C Punch Eject Cycle Latch ------.... _ 

~PciHopsel 
Start 'V" 

~--__ ----------------------------------------------~--~+_~.~----_+--~r--
4-665 4A Pri Hopper Check Latch -------f~ 
4-665 4B Sec Hopper Check Latch -------t 
4-663 80 2560 Attention------------tORI--____ -+-- Start Inh 

4-663 98 2560 Feed Check ---------f 
2560 Stop Key --------------f_ 

MF 211 

2560 Start Key ____________ ---Ir--

4-667 5A (Not) Any 2560 Execute -----~ 
CPU T8 2560------------~ A ~t--

.. 7E (Not) Run-in Latch ---------------f ----MF 211 

FL A '---- Run In Cycle 4-655 38; 4-661 8A.SB.7E 

SE Run In Latch--------tr--

2560 Stop Key ----,....---Lt--I-.A----. OR ~ 

78 (Not) FCB4-FC85 Latch ..... -Io,M-F-2-1~1 
CPU (Not) T6 OR 
7A FC84 Front Latch ___ 

7C (Not) Test for Run In ______ -fr--

4-659 4A Cell 1 Dark 

4-669 5A Cell 3 Dark 

_____ -fr--

-. A 
L~ 

2560 Pri Hop Empty ------...... - A OR--

4-669 8A Cell 2 Dark ----l:e-+-tL~ 

4-659 4A (Not) Cell 1 Dark ----;_..L......J 

_r- Runln 
A ~----"t--<_--&.J----- 50; 4-665 38 

T62560 - ___ FL 

JA 2560 Start Key -------1_-1 OR f--____ .... I--- 3E 

4-663 9B 2560 Feed Check "--- MF 211 

*Note 1 : 
FCB4 Front Latch On for One CPU Cycle TS toT8 
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FC86 FCB 3 to 
~Not) Inpu t Stat SC 1 

r Feed Latch 
Feed C8 3 
Fri Hoppe 

2560 Rese t 

Exp 

~ 4-679 50 ~ Not) Pre Punch Pri SC 5 Exp 
r-+ 
C") 

~ 
C'O 
til Feed Che 4-663 80 ck in Punch 

B I\.) ~Not) NP RO Key 

~ ~Not) 256 4-661 98 o Cycle Run 

.9 

~ 
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4-657 3B 

4-661 9A 
4-685 6A 
4-685 6F 

4-679 5E 

~Not) Sec 
T6 2560 

Feed Cyc 
Feed C8 
Punch Pu 

~Not) Pre 

ondary 

Ie 
2 
sh C8 

Pch Sec SC 4 Exp 

4-657 3B (Not) Pri mary 

T8 2560 

4-685 6A Feed C 8 5 

4-679 5C ~Not) Pre Print SC 7 Exp 

4-655 88 2560 Res et 

4-655 68 Motor Re ady 

3 4 

Cell 1 Dark 

A 
FL 

J A 
L.....-...i OR 

"'--- MF401 

Cell 5 Dark 

4~ FL 

r--

A r--

l......- MF401 

r---

r-

OR -
A 

I 

IA OR -1 -- Cell 4 Dark 
I......-

IA - FL 

-
- LJ OR MF401 

A 

Lr-- Pass Punch 

A I-
FL 

~ 

~Lf MF401 

I 
L 

Cell 7 Dark 

FL 
--
OR ~ 

- A MF411 

-

5 6 7 8 9 

Stack Sel 

4-657 2A, 5E; 4-665 3A Req Intlk l' 4-655 7E Set Stack Sel Req .. 8E ;4-663 68 -4-655 88 Power On Reset FL -4-685 6A Feed C8 2 
4-679 5C After Pr SC 8 Exp 
4-663 68 Cell 8 to Cell 9 Feed Check L: A OR 

T6 2560 MF411 

~ rl= r- -r-
Corner Kick Mag Sel 

A 

1 ~-:-Lf 
ss - Corner Kick 

- Magnet Selec 
2560 

4-679 50 (Not) Cor Kick SC 9 Exp -
-

'---

4-655 8B (Not) Power On Reset A t-- 2560 Stack Sel Req 7E; 
e---- - 4-653 5C 

S 
~ 

- Print Gate Select 
~CD Print Only) 

I r- 4-663 4E 
OR 

I - A 2560 Card I n Pre Punch 
...... Dummy Print Trans 

OR - / Roll (Not CD Print 

~OnIY) 
~ "omp" If C"d P,;nt 

~ Feature Not I nstalle 

l;J ~ ~umper If Card Print 

I Pass Print y Feature Installed 

7 
r 
JA 

FL 

4-655 38; 4-663 3C 

d 

T6 2560 
r-
I A 

MF411 r-- ,.-
'-

ttA~ A SS 1---4 ...... 
r--","--

~ 
~ 

MF421 

'i' 
I ~ 4-651 78; 4-663 3C; 4-667 7A 4-679 5C (Not! Aft., P';nt SC 8 E~ Cell 8 Dark y 

4-663 68 
N A FL 

4-655 88 Power 0 n Reset 
r---

~oRLf MF411 
..8A Stacker Sel Req Intlk Latch 

4-673 6F FC8 3 to FC8 6 A 
T8 2560 
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4-12 K Low Bit 2 

4-669 5A Cell 3 Dark 
4-657 60 Start Latch 

Latch 

In Condition 4-657 4B (Not) Run 
4-665 4A Pri Hopp C 
4-665 4B Sec Hopp C 

hk Latch 
hk Latch 

.. 80 (Not) Allow Feed L 

4-679 88 Runout Re quest 

4-669 8A Cell 2 Dark Latch 

4-6553E Control C P rime 

4-12 K Low Bit 3 

ndition 4-657 4B Run in Co 
4-665 4A (Not) Pri H 
4-6654B (Not) Sec 

opp Chk L 
Hopp Chk L 

.. 8C Allow Fee d Latch 

2560 Pri Hoppe r Empty 

.. 6A 

4·65730 

4-6794A 
4-66380 
4-6639B 
4-65580 
4-6553C 

4-12 

4-6674C 
4-6555B 
4-6577A 

Card in Pr i Hopper Latch 

t Inhibit (Not) Star 

(Not) Oiag 
2560 Atte 
2560 Feed 
Stop or AI 
Control B 
K Low Bit 
Punch Exe 
Hopper Ch 
FCB 4 Fro 

On 
ntion 
Check 
I Sta Empty 

0 
cute L 
eck 
nt Latch 

.. 6B Card in Sel Hop 
2560 Sec Hopp Emp 

p Latch 

ty 

3 4 

~ 

A 
r-- ..--

A l-

~ --..--
OR r-~ r--

OR 10-

"'"-- ~-

~l 
~~ 

r-- L...-"--

A OR I-

--- '--

r--

A l- I--- L~ 
AI-- -r--

r--
A '---

OR ........ 
~ 

A 
~ 

ro-
OR 

A 
~ 

A 

,-r--

A ---
r-- ,---

A ORI-

- "'"--

4-65738 (Not) Primary 

4-65738 (Not) Secondary 

Pri Feed 
Used 

f---
FL 

I--

MF201 

Sec Feed 
Used 

FL 

MF201 

Ready Pri 

FL 

MF201 

Ready Sec 

FL 

MF201 

'--

OR 
I--

'--- OR 

5 6 7 8 .. 
FC81-FC82 - 4-6735A 

ro-
4-657 38 Primary --------.... 

4-685 4A Feed CB 1 --------lr--"}-+-----------------------.--I A 
FL 

4-685 48 Feed C8 2 --------. • 
.--lOR 

MF111 

Card in Pri 
Hopper 

2560 (Not) Pri Hopper Empty ....l--L--.-r-.---"'"'-t---- ,.3C 

H A FL -
4-655 88 Power On Reset -~,......,t-t~ 

lOR 
4-6854C Feed C85 --""1'-r-t-t.-.A.---I 

MF111 

4-657 80 
4-657 48 
4-665 58 
4-665 5C 

r--
~ 

~ 4-657 38 Secondary ------+-+--1 

(Not) Run in Cycle _ r-

(Not) Run in Condition
(Not) Pri Hopper Light - A 
(Not) Sec Hopper Light-

r---.-

0..-- r- A 

~o.--

._r--

9 

I-- P ri Read Inject Sel2560 

I-- S ec Read Inject Sel 2560 

Feed Cycle 4-657 38; 

4-659 3C; 

4-669 40 

Card in Sec Hopper 4-667 4C Eject Cycle t.:--..... ------+---------I .. _ 4-655 3A; 
256 o (Not) Sec Hopper Empty t-- .. 30 

4-657 8D Run In Cycle :If Cycle Run 4-651 78; 

4-659 3B 

4-665 3 A; 4-693 38 

FL 
<--r--

4-667 6B (Not) Co.d "eint Ex Loteh T :nL.-+-+-_____ '---tr--

MF 111 A t-- Feed Clutch 4-657 3A; 
4-655 6B Motor Ready --t-t-------t 

4-673 4H; r--__.. 

r--A ~ 
4-667 4C Punch Eject Cycle Latch ----i----11--

4-685 4C Feed CB 5 ~ 
4·685 40 Feed CB 6 -----------..... 

Allow Feed Y 
OR~.r----~+_------~----~-

FL 

4-655 88 Power On Reset --------~"__I ____ ..J 

4-6854A Feed CB 1----------i-------1L __ Jr-r- .. 3A 

MF121 

2560 

4-657 7C, 3A, . _38 

-- 4-655 3C Control C ------------IrT-, ~ 
t--

A 

A t-- Stop Condition 

4-655 36 ---
4-665 3 C; 4-695 2A 

4-12 K Low Bit 0 -----------I~ 
4-655 38 (Not) Control A ---------1 
4-667 4A Rd Ex or Strobe Intlk -------1 
4-663 9B (Not) 2560 Feed Check A 

1_~-__ --~Fre~e~d~C~ylcl~e~-------------y~l __ --
OR I- F L 4-657 3B; 4-659 3C; 

4-669 40; 4-673 4B 

4-667 4C (Not) Punch Eject Cycle -----1..1 

4-659 6C (Not) Card in Prepunch ~ A U 
4-669 8B (Not) Allow Col Emitter L I....- '--W 
4-657 9A Cycle End ------------------..... :- OR MF121 

4-657 80 (Not) Run In Cycle ---------------L:...l---l 

--2 560 Ready 4-651 7A 
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~ 
CPU T8 2560 ----------iil"l ~ 
4-657 4A Pri Hopper Feed Latch A Input Sta Chk 1 

~~ OR t------•• --F-L ....... t--*-- 1 

4-685 4B Feed CB 3 ---------i A 
4-679 5B (Not) Input Sta SC 1 Exp ----\ '--__ 1..---1 

4-657 3B Primary -----------f 

4-679 5D (Not) Pre Pch Pri SC 5 Exp -----f A 

MF501 

Pch Push Chk 

4-685 7B Punch Pusher C8 1 ----el----I OR t----,t-------i. 
~- FL 

4-657 3B Secondary ----------1 A 
4-679 3E (Not) Pre Pch Sec SC 4 Exp -----t __ ..JL-.J 

-4-657 8D (Not) Run In Cycle --------1 

4-659 4D Pass Punch Latch ---------1 

4-659 4E (Not) Cell 7 Dark Latch 
A 

4-657 7A FCB 4 Front Latch ----+-----10.....-

4-681 7B Any Read Cell Dark -----+-----1-

4-685 4A Feed CB 1 
~A 

MF501 

Pch Sta Chk 

FL 

MF501 

Rd Sta Chk 

FL 

MF501 

'- 4-679 7B 

'- 4-679 7B 

4-659 8D Pass Print Latch 

rt 
L-______ ~--rP~r~in1tIS~t~a~C~h-k1_--.j(~---5\ 

I A FL 
---------------i----IL---

4-679 8B Runout Request 

MF501 

5 6 7 

Cor Sta Chk 

4-679 5C (Not) Aft Print SC 8 EXP.=j A FL 
4-679 5D (Not) Cor Kick SC9 Ext _ 

-

MF506 

CPU T8 2560 ----------1.--, Cell 8 to 9 

4-685 48 Feed CB 2 A Fd Chk 

4-6598A StackerSel Req Intlk L - ORI---+----Ir~II_-~7\ 
FL 4-659 8E (Not) Cell 8 Dark Latch - ....... 

4-655 8B Power On Reset "'---
4-659 7A 

~ 
Jambar Chk V 

2560 Jam Bar ----+--------+---~ FL __ -+ __ 8\ 

MF506 

8 

~1-~ 
\'-- 2-
\'-- 3-
~'L-4-
~'-- 5 -OR 

~'-- 6-
t\"- 7-
\L-S-

9-0.....-

MF506 

4-679 5A (Not) Block Feed Check _ ...... --1 A 

. ,9E Machine Check _______ L-_---17 OR 

2560 Motor Hold Sw ~ 
4-679 4A Diagnostic On A 

MF506 

9 

Feed Check 4-669 6E 

2560 Feed Check 

4-651 7C; 
4-655 2A; 
4-657 3E,7E, 

MF506 'j' k ~ -------U- Feed Check In Punch 4-659 3B 

4-655 8B Power On ResetU-

Cover Intlk Chk V MF341 
4-655 3A Execute Command --+--------+--1":,,-11--... 1 9, 
2560 Cover Intlk Switch -----+--------,_-+-----11 A FL \ 

~----_4-_4-~===~-. ~ 9 ---------------~~ 
~OR 2560 Combined Atten Sw- --- OR I-- Attention Light 2560 

MF506 ORt--....... --i ___ 

~-~-----------~~-------------------~___ MF601 

4-685 4A Feed CB 1 

4-661 9B (Not) 2560 Cycle Run 

Extra Fd 

Cycle Chk 

J A FL -
4-655 7 A Power On Reset Latch ____ +----1r--UOR 

MF506 

_ ---IIr--

A 
I 

4-6697D Col Emitter Chk Latch ~ 
4-665 6D Extra Pch Cycle Chk Latch - "'--

MF506 

2560 Attention 
4-657 3D; 4-661 3C 

.. 8B 

Machine Check 
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4-661 4C (Not) Read y Latch Pri 

4-655 8B 2560 Reset 

4-679 8B 2560 Runo ut Req 

2560 Start Key 

4-657 7E (Not) Run in Latch 

4-661 6B Card in Ho 
4-669 8A (Not) Cell 
4-685 4B Feed CB 3 

pper Sec Latch-
2 Dark Latch -

4-661 4D (Not) Read y Latch Sec 

4-679 4A 
2560 

4-655 3C 
4-12 

4-669 5E 
4-669 9D 
4-677 

4-655 3C 
4-12 

CPU 

CPU 
2560 

Diag On (Not) 

Fiber 
Contro 
K Hig 
(Not) 
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IC 

h Bit 0 
Column Emitter Latch 
trobe I ntlk Latch Read S 

Unequ al Compare 

IB Contro 
K Hi9 :1 Bit 0 
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ne Reset SW 

Reset Sw 

Buffer Data Gate 
unch Execute Latch 

4-655 4E Punch 
4-667 4C 2560 P 
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-----

,--

OR 
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A ~ 

-

-
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-
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-
OR 
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Pri Latch 

FL 

~OR 
MF511 

Hopper Check 
Sec Latch 

FL 

-
- OR 
IA 
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A MFCM Read 
~ 

Check Latch 
A 
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FL 

A 

~ 

MF521 

I 

A 
L-- OR r-

-

-
MFCM Punch 

A ~ Check Latch 

'-- FL 

-
r- OR ---.l MF521 

A 

5 

4-657 3D; 4-661 3A, 3B 

-
A 

-

-
OR 

-

-

-

Pri Hopper Light 

2560 Hopper Check 

4-655 2A; 
4-661 3D; 

4-657 3D; 4-661 3A,3B 

r--

A I--! Sec Hopper Light 

~ 

2560 Read Check Light 

-

6 

OR - 2560 Read or Punch Check -

-

....-- 2560 Punch Check Light 
-L--

OR 
2560 Punch Push Clutch Extra Cycle ----
4-655 8B Power On Reset 

4-679 8B 2560 Runout Req 

7 

4-655 3C Control C---------Jr'T, 
4-12 K High Bit 3--------t 

4-663 9B 2560 Feed Chk------I o Rt-----. 

Mach Reset Sw ------t 
4-657 6D Start Latch --------1 
4-655 8 B 2560 Reset --------; 

~ Extra Punch 
Cycle Check y 

4-663 9E 
Fl 

r-
lOR 

MF521 

8 9 

I/O Check 2 

FL 4-655 7D 

MF521 
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.. 7 A Card Print Execute Latch ----------------------..... ...r-,-, T OR 

4-669 90 Read Strobe Intlk. Latch 

r-
Control A Delayed ----------.! 
(Not) Prevent I/O Execute ------1 
4-12 K Low Bit 3 -------~ 

At-

1 '--

4-655 3C Cowol C ~ 

Read 
Execute 

'--

FL 

Machine Reset Sw OR r-----.r---I---.J 
Unusual Condition ---~ 

2560 Stop or Reset --_~ 

r----

OR 

~'--

~ 
'( 

l4-651 7B 
4-669 6E 

r----

L I-- A I--- Any 2560 Execute 4-659 4E Cell 7 Dark Latch --------------, 

4-655 6B Motor Ready --------------, 
4-657 7C (Not) Mech. Cycle ---------..... 

.------1 0 R 4-679 7 A 

MF301 
Rd. Ex or Strobe Intlk AI--

4-655 3C Control B --------------, 
4-12 K Low Bit 3 --------------, 

Card Print Ex. ~ 
'[ 

I ..,I......r-: AA---r.--!----J-· .4A 
4-655 3C Control C ---------1:-1--, L...-f..- FL 

4-12 K Low Bit 2 _____ L_A--I::.n 
4-655 8C 2560 Stop or Reset _ 

'----II 

.033 Hz" 65 us 
MF701 

I--------I~ 

8 9 

15M 
U..2ill[ Pot. 

SS 
1--.... - Print Bail Delay 4-675 6B 

-

Print Bail '"- rt· Pri nt Allow 4-675 6B 
FL 

Print Bail Select 

MF701 

,..Q-...:.. h :~::;~::ent Notl Buck Off! ntlk L"ch -----[ii'" ~ >-- Pdnt Bu", 4-653 60 

4-6794A Diagnostic On ____ .... 1_ L...J __ -I~; ~OR FL 

MF741 MF741 

A~ -

r :J __ O_R ____ ....J 

CPU Machine Reset Svv ------------..... MF701 

Ext Bus-Out Card Print Bit 16 -------1 -

4-655 3C Control B -----------1~ 
A 

4-12 K Low Bit 2 -+--------1 

rT..;;.r..~"1_-~_-_-_L 4-661 7C; 70, 8B; 

4-65770; 4-673 5A 
4-12 K High Bit 1-----------I~ 

4-657 9A Cycle End ---------l_.a __ .-J Ext Bus Out Bit 7 --------...... 

..-- Diy 

~S"Ck Dec !iJ 
Bit 1 Y 

A FL -
r-----f--- 4-665 3E; 4-671 3A 

Punch ~--------~4--~~ 
U .....-4-655 3C Control 8 Time 4-655 7E Set Stack Sel Request ----4~---~p_t----L--..J 

4-12 K High Bit 3 A 
4-673 60 Any Pu nch Drive .. ~,--

FL 
4-12 K Hi Bit 2 or Ext Bus Out Bit 5 ----~.....-

MF351 

r----~ A J-- Punch Gate B 4-671 7 A 
4-655 8B 2560 R eset ~ 

4-685 7B Punch C B2 
OR 

MF331 

I...... 

MF331 Stack Dec ~ 
Bit 2 Y 
~ 

Ext B us Out Bit 6 -------'---L_r-.:--I.---'\--J._.....J 

Ext Bus Out Bit 5 ---~t__-I N I_-+---~ A 

4-655 4E Punch Buff Data Gate--lr-----4~.....J, 
Punch CB 1 _~-+-__ --I A 

I ~1_---------4-----I-- OR~ ---0 A ,.~ 2560 Punch Request 

MF331 

4-669 7E 
4-675 8B 

4-663 9B 2560 Feed Check ___________ ---J 

4-659 9B 

"Output approximately every 30 seconds 4-679 8B 
4-693 4A 

4-651 7C; 4-671 3A 

~----------------~~ 
2560 Read Request Latch-
2560 Card Print Req -----I 
2560 Stack Sel Req OR r-- 2560 Trap Req 

2560 Run Out Req .--
(Not) 2540 Emulate Latch J A 

1..-....L_.....I 

MF331 

MF331 

FL 
Punch Gate A 4-671 3D 

MF351 

Stack Dec ~ 
Bit 4 t 

UA FL -
MF351 

.--- A I-- Stack Magnet 2 Select 2560 

,-- ....... 

... +---1 A I-- Stack Magnet 3 Select 2560 
t----I ___ 

Stack Magnet 4 Select 2560 

L..-I----I A Stack Magnet 5 Select 2560 
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Result 
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I Compare 
5 5 5,7, not 6 = 

6 6 5,6, not 7 = 

7 7 5,6,7 = 

8 8 3 = 

9 9 4 = 

The Read andPunch Compare Check circuit tests for (1) the presence of the 
proper read cell exposed during a read cycle and (2) the presence of the proper 
external bus-out bits during a punch cycle. The table shows the conditions 
required to satisfy ng:t __ I)_I).~g_Y.i!L~.9_IJ:l.p-'lr_t; for each card code latch set. For 
example, when card code latch 12 is set, either read cell 12 exposed or external 
bus-out bit 0 must be present to produce the o.';H __ Ym~';H.mL(;.QmR_(m~ signal. 

• Diagram 4-677. Read and Punch Compare Check 
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2560 Punch CB 1 

A 

MF394 

r Feed CB2 MFPR 2 Card Print Bit 10 
~ A 

2560 Punch CB 2 I-- OR Punch CB 2 4-6673E 
A 

MF394 

MFPR 2 Card Print Bit 13 

.........- A t---
Feed CB 3 L....-

2560 Punch Push CB 1 r-- OR Punch Push CB 1 4-659 3C; 4-663 3B; 4-673 4F; 4-675 8B 

A 

OR f-- Any Feed CB 4·651 7C MF394 

r--
"--- MFPR 2 Card Print Bit 11 

MF621 ~ A 
Feed CB 4 r-- OR 

2560 Punch I nc Dr CB A 
Punch Inc Dr CB A 4-651 7D; 4-6734D 

A 

MF394 

MFPR 2 Card Print Bit 12 
~ 

A 

C Feed CB5 

I-- OR 
2560 Punch Inc Dr CB B 

A 

Punch Inc Dr CB B 

MF394 

MFPR 1 Card Print Bit 7 
~ A 

L 
I-- OR 2560 Card Print CB 1 

Feed CB 6 A 

Card Print CB 1 4-6757D 

MF394 

MFPR 1 Card Print Bit 8 
~ A 

Read Emitter 4-6698C 
2560 Card Print CB 2 

I-- OR Card Print CB 2 4-675 7D 

A 

MF394 
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CD 
~ A 
I\J 
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0' 
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r+ 
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o 
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C 
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E 

2 

'---

4-12 K High Bit 1 

CPU Machin e Reset Sw-

4-655 8B Reset Emula te 

4-661 4C 

4-679 4A 

4-12 

4-655 3D 

.. 80 

4-661 9B 

4-657 7A 

.. 80 

4-12 

4-655 3E 

4-12 

4-12 

o Punch Trap MMSK4254 

(Not) Diag R eg Bit 3 

CPU 2540 M ode 

Ready Prima ry Latch 

Diagnostic G n 

K High Bit 0 

Control B Pr ime 

Comd Intlk L 
yde Run 

(Not) Punch 

(Not) 2560 C 

FCB4 Front 

Punch Comd 

Latch 

Intlk 

K High Bit 2 

ime Control C Pr 

K High Bit 0 

K High Bit 1 

3 4 

r---

A J------

---- 4-655 3D Control A Prime 

4-12 K High Bit 0 

r---

OR 

----

:-- r--

OR r-- OR 
A . '--

-
A ~ N 

""""--

'---

A 

~ OR 
A 
~ 

A 

A -

5 6 7 8 9 

2540 Emulate 
,....--

Punch Status 

~OR 4-667 5E 4-12 K High Bit 2 -
A FL IA -- FL 

r-- .r--
OR 

.--JOR 

MF761 - MF763 

---,.....-
A ~ 

A /---- Block File Req 4-12 K High Bit 3 - -
-

(Not) Chan 0 Interrupt r--
JGR 

A Punch Status Req 

r--- Punch Queued ~ 

A /-- Force 2560 Mode 
A 

4-12 K Low Bit 0 FL 
"-- 0......-

Block I nit -
Rdy Primary lOR :---

FL 
MF763 

r--

MF761 ~ I--

4-695 5E Reader Status Req OR 
4-679 8B 2560 Runout Req A 

T6 2560 
"""- 2560 Req 

'----,--- e--- CPU 

FL 

N 

Lf} 
-- ,....--

A 
lOR 

MF763 -
N 

I Punch DE 

FL 

r--

lOR Punch Comd I ntlk 

MF761 IA 
t----- .. 3C 

FL ---
4-657 9A Cycle End 

ro- OR -
Punch Light 4-12 K Low Bit 1 

IA MF763 

IA FL 
~ 

OR 
MF761 

'--
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0 
:::l 
.-t 

'""" 0 

:0 
(1) B 
Q) 
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E 

2 • 3 • 4 • 5 6 • 

4-661 4D Ready S ec Latch r--

OR 
4-6794A Diagnos tic On ---
4-12 K High Bit 1 r--

A ~ 

A rt;IOCk Initial 
--- Ready Secondary 

r-___ -;OR F L 
'""""-

Reader Command Intlk 
4-6553D Control B Prime --- 4-12 K Low Bit 2 ---------r.....,r--'~ 

FL 

CPU Machine Rese t Sw 

4-6558B Reset Em ulate 

r--

OR 

r-------tl A -,--

------------+------~~._ .. -----TI--I 

~4_r_-----~._-~-------M-F-7-6-5--~r_-------------------;_----r~-_~~.----~~~ 
r-U MF765 ---

L ~ ,.-___ +--;r--

4-661 9B (Not) 2560 Cycle Run -------;-;------; A U Reader DE 
,.--+--1 0 R r- I--

4-6674C (Not) 2560 Punch Execute Latch --+-+------1 

4-657 7 A FCB 4 Front Latch 

4-12 K High Bit 3 

r---_ 

r-r--
At--

'--___ ;r--

A 

---
4-65530 Control A Prime ---------------~~_1~ 

A 
4-12 K Low Bit 1 

10..-

~r--

rr__ FL 

MF765 

Reader Status 

r-
------II OR 

FL 

A 1----1--' 
MF765 

4-12 K Low Bit 2 ---_______________ -+----1 --

A r-
4-12 K Low Bit 3 ___ ~ 

4-6579A Cycle End --------' 

'--__ --Ir--

(NM)C~nneIOln~ITu~L~ch ----------~----~~------------~~~ A ~ R~dMS~tusR~~~ 4-ffi36C 

Reader Queued 

4-12 K Low Bit 3 -----------------------+-t-----I A ~ 

-
OR 

FL 

MF765 

7 8 9 
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Set!RST 

CTRL REG 

Bit Status 

a a 
1 a 
2 1 ... ~-

• 3 4 

} 
Ctrl Reg Bit 3 ---------------~ 

WO'dTypej 

KH Bit a 

{ Set/Rst 
Source 

-,--3 
4 a 
5 a 
6 a 
1_ 0 

RS011 

l Set/RST - Set Function 

--I""'------AS Decode; 0 ------I 

RS011 

S 
8 a 
9 1 

KL/BS 

t 10 a 
}----+-. 

I---------------Ctrl Reg Bit 9----...... 

1 1 KH Bits 2 

Word TYP: 

11 - .Q_-
12 0 
13 0 

Ji a 
15 a } 

RSOll 

EXAMPLE STATMENT 

SET S K = 84 

Objectives: 
1. Set the bits in the S-Register 

that correspond to the bits of 
the K value of the SetfRST Word. 

The bits of the S-Register that 
are not addressed by bits of the K-Field, 
are not affected. ' 

RS011 

Note: Bits 1 and 2 of the S-Register 
cannot be set by the SetfRST 
Word, but may be reset by the 
Set/RST Word. 

5 

Set Bit 0 

6 

S-Reg Before Bit 
Status 

a 1 2 345 6 7 
001 0 a 0 a 1 

S-REG 

Status 
Bit After 

0 1 
1 a 
2 
3 0 - - - --
4 0 

SetB;t5~ 
5 1 
6 a 
7 

RS011 

1 8 9 
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0.. 

c: 
:l 
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C 
:l 
C') 
r+ 
0' 
:l B 

~ 
0 ., 
0.. 

-I 
-< 
"C 
('!) 
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o 

E 

2 

1 
Word Type 

SetlRst 
KH Bit 0 \ 

Set/Rst f 
Source t 

S 
KL/BS t 

1 
KH Bits 2 

3 
Word Type 

3 4 

LS 
Data 
Asm O 

(Dyn) DC-Reg Bits 6 & 7 to Bit 0 & 1 -------1 
(HI Z, LO Z) 

~.!~ t--
2

7 

---------1 
..kTRL Reg Bit 1 = 0.-- r 
.JCU.T"RI.I;L-Rl.I.e~~;I,.B~i~t ~1 """5-=~0~-"'--. AI~ate MO to LS .J-----
Time 0-4 SL031 MeOOl I...-

SL011 

Ctrl Reg Bit 0,1 15 = 0 r-----.. --~---------~ A 
Set Function 

Ctrl R~Bit 2'" 1 MMSK 4 Latch 

5 6 

MOTa UO 

R~1 _L----r---....., 2540 Punch Trap 
Ctrl Reg 

Bit Status 

0 0 
1 0 

1----
2 1 r-1---- \ 
3 _ Q _ f 
4 0 

5 0 

6 1 

7 0 
r-- 1----- -

8 0 
U Register 

9 ° 10 ° 
>Address 

11 r- ° t-- -
12 1 I 
13 ° r-11 __ 0_' 
15 0 

KH = 4 

AS Decode = 2 

Ctrl Reg 
Bits 0, 1, 15 = 0 

FL 

r----(Not) Share Cycle ____ -I 
Ctrl Reg Bit 8 = 0, _____ "" 

A MMSK = K __________ ..... -CC111 
RM031 

r-Ctrl Reg Bits 9,10 = .. 0 ____ """'"1 

A 
~ -

A ~_~~M~M~S~K~=_K~~_~~~ 
Ctrl Reg Bit 2 - 1 

BS Even Write 

CC071 

-CCOOl 
Ctrl Reg Bit 11 - 0 
Pl 

-------- -- -----

A 

-CC061 

LSY4 

LSXO 

RC011 MMSK= K -
~-----------------~C~t~rl~R~eg~B~it~8~~0~-1 A 

(Not) Share Cycle 

-
Ctrl Reg Bit 2 '" 1 

LS 
Addr 
Asm 

LSY4 

7 

UO Address 

LS 

The dynamic condition 
register bits 3, 6, and 7 

8 

are stored in the U-register. 
These bits will be restored 
on a return function 

I 

9 

~~ ____ U_O ____ ~i~ ____ U~l~----J Local Storage 
Zone 4 
Backup Area 
Level 1 

__ - ----- ------- ---- -1---- \ 

Ml to Ul 

LS 

Addr I-____ ~ U 1 Address Time 5-9 Data 
Asm 

_ All logic below 

Asm 
~C~tr~I~R~e~g-B-i~t-1-l-"'-0--~A 

P6 

c'C"iT 1 

~--~B-S--O-d-d-W--ri-te __ ---~-
A t-_LS .. X_' ___ ..... _.....J 

Ctrl Reg Bits 9,10 '" 0 

dotted line is used 
in second half of 
control cycle 

PO I Pl ~1 P2 J P3 i 3 
P4 P~ 1 P6 Tf P7 I P8 T~ P9 

TraJ;l Address Trap Address + 2 
SAR Lines _______ ~ .. II .. jj ............ L----.......................... ~ 

Link Address Trap Address + 2 M-Register _____ .... ___ iii .......... L ___ .... _iiii_iiiiiii __ ...... ~ 
Trap Address + 2 W-Register ______ +-_____ .......... _iii _______________ .. ~ 

Write Local Storage--+ ____ ~H_i_h_L .. iln_k_A_d_d_re_s_s_M_O_t_o_U_O_) ___________________ -1 

Low Link Address (M1 to U1) Write Local Storage -+ _______________________________ ...... -_____________ -1 

Low Link Address 
A-Register ____ +-____ --.J ............................ _ ............ ~ 

Low Link Address 
Adder Output __ -+ ______ ~ ........ iiiiii .......................... ~ 

Set MMS KLatch MMSK Register __ --L. ___________________ "--_ 

Bits 3, 6, and 7 of the DYN Register are stored with the Link Address in the 
following manner: 

Bit 3 of DYN to bit 7 of low link address byte 
Bits 6 and 7 of DYN to Bits ° and 1 of high link address byte. 

C"Cci51 

~ 

~----------------~ A 
Ctrl Reg Bit 2 = 1 

------------~I...-SA005 

Gate Ml To AS Asm 

To Bit 7 

AS 
~ Asm 

(Dynl DC Reg Bit 3. ___ ... 

(Adder Carry l S~ 1 
SA011 

EJ
l P 

Reg 1----.. 

6 

MCOO1 

o 
A 

t-----Reg ~ ____ ~ Adder ~Z .. B.us .. , 

7 

RA011 AL091 
PG 

Legend 

_ Bus 

- Data 
Control 

SL031 

Example Statement 
------------
Link U MMSK 4 = 1 

Objectives: 

1. Set the MMSK 4 latch which sets 2540 
punch priority and the 2540 Local Storage 
Zones and External controls. 

2. Store the M Register in the U Register 
located in Local Storage Zone 4 (Backup Area) 

3. Store the Dynamic Condition Register bit 3 

in the bit 7 position of the Local Storage 
Register Byte 1. Dyn bit 3 = Adder carry, 

4. Store the Dynamic Condition Register bits 6 
and 7 in bits 0 and 1 of the Local Storage 
Register Byte O. 
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CD 
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2 

CTRL REG 

Bit Status 

~ 

-
WmdTyp, 1 ~ ~ } 
SetfRST j"J-= ~c= { 
KHBitO _3 _ _ ~_I 

41) 
SetfRST 5 0 \ 

t ~ ~ S 
Source 

KL Bit 0 8
9 

- 11- - } 

KL Bit 1 } 
KL Bit 2 10 0 
KL Bit 3 11 0 
KH Bit 1 12 0 
KH Bit 2 13 

-}-\ KH Bit 3 14 
Word Type { 15 

RC011 

Example Statement 

As Seen in Microlistings 

Set DR K = 9C 

Objectives: 

-

3 

Word T ype o 

W- Ctrl Reg Bit 2 ~ 1 

1. Set the DR Register to the K value of the Set/RST Word. 

Note: The bits of the DR Register that are not addressed by 
bits of the K field, are reset. 

R 

4 

AS Decode = 8 

Ctrl Reg Bit 3 

Ctrl Reg Bit 1 
Ctrl Reg Bit 8 
Ctrl Reg Bit 9 

4 

5 

A - G t DR S t a e e 

r- ----RM051 

Bit 

Status 

6 

DR-Register Before 

o 23456 7 
o 0 o 0 

DR REG 

Status 
Bit After Set 

0 1 - - - - - --
1 0 

-2- - - 0 - -
-3- - - 1 - -
-- - - - --

4 1 
1-.- - - - - -

5 1 - - - --
6 0 -- - - - - -
7 0 

RM051 

The DR (Diagnostic Register) is set to the 
value represented in the K field of the 
Set/RST 'Word. 

7 8 9 
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::J 
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~ 
0 
-,; 
a. 

i 
0 
-,; 
a. 
-1 
-< B 
"C 
CD 
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CTRL REG 

Bit Status 

Word Type{ ~ 
Fu net ion Decode {-_~-_ 

4 
5 

AS Field 1 ~ 

K Field { 1~ 
11 

o 

1 

o 
1 
o 

3 

.J 
Function DeCOde} ~~ 

14 
Word Type -'-5-- --T---l-0 

Example Statement 
Vl = Vl + KAA 

Objectives: 

RC011 

1. Add the K value AA to the value contained 
in byte 1 of the V-Register 

SAR 

2. Place the result of the addition in byte 1 of 
the V-Register 

3. Set Dyn Register with Adder Carry and 
Z-Bus status 

PO I Pl 
T1 I I P2 P3 I 

Arith Constant Address 
Lines 

Arith Constant Address 
ister 

4 

Mode 
Reg 

5 

___ r 

6 7 

Ctrl Reg Bit '5=1 ---.. 

Ctrl Reg Bit 0=0 ---.. A 1 
Clock On -----.... ~ 

SL01' 

RM051 

Lszone0:jJ 
A L-

Y Line Gate LSYO--..... 
LS 
Addr 
Asm 

CC10l 

Ctrl Reg Bit 15 = 1 ---Q 0 AS 
Decode =3 =8-A LSX3 

P1 _________ A ,,---AS Normal Read 

CCOS" 
SL031 - 071 

1Address VI 

CC031 

Gate Z Bus to LS -

8 

LS 
Data 
Asm 

SL031-071 

I 

UO I U2 
I 
I 10110111 

VO 1------------
I 01100001 

GO I Gl 
1 
I 

DO I 01 

.------Ctrl Word Type 1 ----n 0 AS Decode = 3 ----r:l_ 
P8 ---------L.:JL.:-AS Normal Write ~LSX3 --...... 

I 

10 I 11 
I 

CC031 CCOSl 

Y Line Gate ~JLSYO 
LS Zone 0 ---1.:.J 

CC1Dl 

LS 
Addr 
Asm I-Address V 1 -

SL031 - 071 

I 

TO I Tl 
I 

I 
PO I P1 

I 
I 

HO I 
Hl 

.--------V1 (B7) to AB Asm ______________________ • 

Not KtoAB ~ 

Clock On ____ ~lJLGate LS to AS 

Vl to AB (B7) 
A Reg 

SA005 SA005 Addrer 

9 

V1 Before 
V1 After 

LS 
Zone 
0 

Ctrl Word Type 1 [} 
AB 
Asm 

RAOll 
.... _ Z Bus _________ • 

T4 _____ A Gate K to A: B Reg 

SA005 (AA) 
T4 I P6 I T8 

P4 I P5 J P7 PS I P9 
Next Sequential Address 

Next Sequential Address 

2 

SA011-091 

-6-8-9-'-1 .... 1 1 
Adder Carry 3 I 

DC 
Reg 

M-Reg 

W-Reg 

AS-Re 

A-Reg 

B-Reg 

Next Sequential Address rTo Gate B Reg Out 

01---4~t--Function Decode ------t 
ZBUSTest~ ~ ister 

ad Local Storage 
V~ Assembler (B7) 

Vl Contents (87) 
ister 

K-Value (AB) 
ister 

I 
Result (61) 

Adder 
Result to LS 

AS-W rite Local Storage -

Legend 

- Bus 
Data 
Control 

A 

Word Type 1 --------...t 
AL031 

Exclusive OR 

Function 

R0011-021 

* The DC-Register is addressed by the 
mnemonic DYN in the control word 
statements and by the individual latch 
definition i.e. BR if AC tests Bit 3 of 
DC-Register. 
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01 
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01 
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CJ 
0)' 
co ...., 
Q) 

3 
(J'1 

P, 

:§! 
o ...., 
c.. 

A 

N B 
1\ 

}> 

J" 
7\ 
r 

c 

o 

E 

2 3 4 5 6 7 8 

A """"'--- AS Normal Read 

P1 ------~. CCO 1 

AS Field 1 ==B-Xl] 
Ctrl Reg Bit 15---0 

CC03l Y-Line Gate B- ~:::::::::::::::::::::~r:O:-:1-::0-::01:rO-1-0-0-' 11 LS Zone 0 
Ctrl Reg Bit 4 A Y1 I 

LS Zone 0 - '~~ 

101 

Word Type ~ 
Functional 

~ Decode 

AS Decode { 

CTRL REG 

Bit Status 

0 0 
1 0 - --
2 0 
3 0 - -- - -
4 1 
5 0 
6 0 
7 1 

-8 1-

} (Not) Gate K to AB 
(Not) Gate M to AB ------1 
(not) Gate EXT to CPU----I 
(Not) Scan Mach Reset -----I 
Clock On --------~-I 

A 

SA005 

K-Field f 
t 

9 1 
10 1 
11 0 

.. -----Word Type 1-------..... w..1--, 
T4-------U Gate K to AB----t I 

Functional 

1 Decode 

- -- - -
12 0 
13 0 
14 1 - - - -

SA005 
K=(El 

Word Type f 
\ 

15 1 

.... ------------------- Word Type l------t 

Example Statement 

Z=11, A-, KOE 

Objectives: 
1. Read the byte of data from the local storage location 11. 

2. 
3. 

4. 

Gate to the A-Register (44). 
Place the K-value (E) in the B-Register (EE). 

Gate the low B-Register to the True/Complement 
circuits and complement. 
AND the complement result to the A-Register. Place the 
result (40) on the Z-Bus. 

A 
Ctrl Reg Bit 1 

AL271 

Legend 

Bus 

Data 

Word Type 1----...---, 
Ctrl Reg Bit 14---'" 

TIC (Fl) 

Circuits..-... t---t Adder 

(Not) Ctrl Reg Bits 2, 12 Complement 

SAR L ines 

M-Reg 

W-Reg 

AS Re 

A-Reg 

ister 

ister 

ad Local Storage 

ister 

B-Reg ister 

Adder 

AL291 

I 
T1 I I T4 I P6 I P8 PO P1 I P2 P3 P4 I P5 I P7 

Arith Constant Address Next Sequential Address 

Arith Constant Address Next Sequential Address 

Next Sequential Address 

11 (44) - 11 Contents (44) 

K-Value (EE) 

Result (40) 

T8 
I 

5. Set the DC-Register 7 bit to indicate the low Z - Bus 
is equal to zero. 

LOZ=O 
Control DC Bit 7 Set 

RD011 

P9 

9 

LO Z =Zero 
RD011 

DC Reg 
Bit 7 
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Co 

--f 
-< 
"'C 
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o -~ 
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2 3 

FIRST CYCLE STORAGE WORD WORD TYPE 2 
(Read and Update Type) 

• 
Mode Reg Zone 0 

(Not) Ctrl Reg Bit 8 

4 • 
[}-vo 
CC101 

BSField2:j]-

Pl==8- A X3 
A BS Odd Read 

W d Type 2 CC081 r---I or 

BS Field 2 

P3 A X 2.. 
BS Even Read 

5 6 7 8 

Local Storage 
Zone 4 

VO Vl 

o 1 001 000 10100110 

LS 
Adder Address V-Reg 
Asm 

va Vl 
Main Storage 

!"""- VO to MO MO =:jJ-4....-Word 
CC071 t I r-- Reg H .. Read Data 

CTRL Reg 

Bit Status 

Word Type 
0 0 ~ 

1 ~-- ~ 
2 0 

Storage Control 
3 1 -- -0--4 

AS Field (Data) 5 0 

Byte Select 
I-~ 0 -_. 

)--_2. .-Q_-

BS Field (Address) 

Main Storage 

Modifier Control 

Word Type 

8 0 

J 9 0 
10 1 

1--- ---
11 1 -- ~--12 1 
13 0 

~.1 ~...Q- 1\ 15 0 

" 

{ 
{ 

RCOll 

SECOND CYCLE STORAGE WORD WORD TYPE 2 
(Read and Update Type) 

FIRST HALF 
SECOND CYCLE 

Example Word 

RDH U V + 2 

Objectives: 

1. Read the address from the V-Register 
Place in the M-Register (1 st Cycle) 

2. Read the data from Main Storage (1 st Cycle) 
3. Store the data read from Main Storage 

into the U-Register. (2nd Cycle) 
4. Update by 2 the V-Register contents and 

store back in the V-Registed2nd Cycle) 

CC051 

A M 

AB -Vl- Reg - Reg 
Asm 

Asm 
~Vl toMl ---

RAOll MCOll - 101 ... 
ALU 

(Not) Ctrl Reg Bit 7 G 
Ctrl Reg Bit 12 -----I A * t------ B-Reg = 1---1 
Word Type 2 ------ . __ ......,~ __ .... 

AL271 

(Not) Ctrl Reg Bit 14 

Word Type 2 ------1 
B 

Reg 

AL281 

RB011 

Plus UPdate:j}-A Modify _____ "" 

Adder 0 B it Carry 

Pl ________ ~ 

-.-- Program Mem Wd Latch 
(Not) C-Reg Bit 2---.... 

AL091 - 161 

Modifier 

AL221 - 241 

5-6 P2 6A 

To LS Data Asm~ 

5-6 P2 6A 

TOLSDataAsm~ 

Mode Reg Zone 0 [} 
(Not) Ctrl Reg Bit 4____ A YO 
AS Y Line Gate ______ • 

Cel01 

AS Forced write=8--
A Xl 

AS Forced Write 

Ce081 
CC041 

AS=0==G-A XO 
AS Normal Write 

CL071 

P3--------~ 

(Not) C-Reg Bit 2 __ ..... 

CC031 

Storage 

Data Bus 

LS 
Adder 
Asm 

MC011 - 051 

Ml 
Reg --

MC061 - 101 

LS 
Data 
Asm 

48A6 01010110 01110101 

Address from the V-Register 

* The address update by 2 is accomplished 
by bringing up the carry insert line and 
the B-Reg = 1 line. This causes a carry 
into the Bit 6 position of ALU thus 
incrementing by 2 

Storage Byte 1 ____ • 

Address U-Reg_-_-I 
01010110 01110101 
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Legend 

_Bus 
-Data 
_ Control 
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0 
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(Q .., 
CJ 

3 
Cf1 
p1 

C/'J 
CD 
(") 
a 
~ c.. 
(") 
-< 
~ 
CD 

en 
.-+ a 
@ 

c.o 
CD 

~ 
a .., 
c.. 

~ 
a .., 
c.. 
-; 
-< 
'C 
CD 

~ 

\J 
CJ .., 
.-+ 
I\J 
a -I\J 

~ 

A 

~ 

B 

~ 

c 

o 

E 

2 ... 
SECOND HALF 
SECON D CYCLE 

Legend 

---- Bus 
____ Data 

---- Control 

3 4 5 6 7 8 

~ALU to Byte 1 ___ • Updated V 1 to V 1-____ _ 

LS 
5-6 P1 6C 

Mode Reg Zone 0 :::tJ-
BS Field 2 or 3 A YO-
(Not) Ctrl Reg Bit 8 

~MOdifier to Byte O __ .....,, ___ r-_Updated VO to VO 

5-6 P1 6C SL03l-071 

CC101 

P6 =G-A BS Odd Write Li ne 
Program Mem Wd Latch 

CC051 BS Field 2 or 3 --......... 

LS 

X3 ------------1 Address I-- Address V-Register 
Asm 

VO 

0100 1000 

V1 

1010 1000 

CC08l 

P8-------..... A X2-
The updated storage address is 
stored in Address Register V. 
Originally it was 48A6. 

SAR L ines 

M-Reg 

W-Reg 

Storag 

LS Od 

ister 

ister 

e Data Register 

dRead 

LS Ev en Read 

LS Od d Write 

en Write LS Ev 

LS Od d Write 

LS Ev en Write 

A-Reg 

B-Reg 

ister 

ister 

Adder 

Modif ier 

A BS Even Write Line 

CC07l After update, 48A8 

CC061 

FI RST-CYCLE STORAGE WORD SECOND-CYCLE STORAGE WORD 

PO I T1 
P2 I T3 

I 
T5 I T7 I I T1 

P2 I 
T3 

P41 P5 I 
T6 I TB 

Pl P3 P4 P5 P6 P7 PB pg PO P1 P3 P6 P7 PB pg 

Storage Word Address Indirect Address From Local Storage (4BA6) Next Seq. Ctr!. Wd. Addr. 

Storage Word Address ,I ndirect Address From Locaf Storage (48A6) Next Seq. Ctr!. Wd. Addr. 

Next Sequential Control Word Address 

Storage Control Word (5675) Data Accessed From Storage 

Low Byte Indirect Address (Vl=A6) ....... 
High Byte I ndirect Address (VO=48) - O~Byte(75) 

E~Byte(56) 

Low Up~direct Address (A8) 

High Updated Indirect ~(4B) 

Low Byte Indirect Address (V1=A6) 

High Byte I ndirect Address (VO=48) 

Updated Low I ndirect Address (A8) 

No Adder Carrv-Hiah Bvte Indirect Address (48) 

9 



CJ1 CJ • ~ Q) 

co 
'"" Q) 

0 3 --en CJ1 
~ ~ 

en A r-fo 
0 
~ 
Q) 

to 
C'D 

~ 
0 
~ 

a. 

CJ • 0 
c: 
C" 
C'D 

OJ 
< ..... 
CD 

s;: 
B 0 

Co 
=t: 
< 
~ 
0 ., 
Co 

--I ~ < 
"0 
CD 
r-.J 

c 

o 

E 

2 3 4 5 6 7 8 

Zone a -----------r Word Type 2 -------1 
(Not) Ctrl Reg Bit 12----1 A 
Ctrl Reg Bit 13 ---------IL-.I 

Oouble Byte Modify 

CTRL REG 

Bit Status 

a a 
Word Type 

1 1 - ----
Storage 2 1 

Control 3 a 
4 a 

AS Field 
5 1 

(Oata) 
_6 __ L 

Byte Select { 7 a 

{ 
-

8 a 
BS Field 

1 9 
(Address) 

10 1 ---

{ 
Main Star 11 a 

----
12 0 

Modifier 
13 1 

Control 
1 14 

{ ----
Word Type 15 0 

t 

(Not) Ctrl Reg Bit 8------............ 

YO _--1"----, 

LS 
Addr 
Asm 

P1Gr BS Odd Rea_d ______ O X 7 

BS Field 6 U 
CC051E}J CC

A

081 X6--.. __ ~ 

P3 BS Even Read -----. 
A 

BS Field 6-------
CC061 CC081 

AB 
Asm 

SA011-091 

Word Type 2 

01 
A 
Reg 

RA011 

~r 
Ctrl Reg Bit 14 

1 Ctrl Reg Bit 2 

Word Type 2 

(Not) Ctrl Reg Bit 12 

~ I AL271 

B 

,CCOO1 

P8 

01 

(FE) 

ZoneO--------~ 

(Not) Ctrl Reg Bit 8-----1 

CC101 

CC001 

P6 YOj 
AS Forced Write -----E}- LS 

A X7 Addr 
AS Field 6------· Asm 

CC081 X6 '-__ ...I 

AS Normal Write -----I 
A 

AS Field 6 -------1 
CC081 

Adder Z Bus --------1IIIIIj 
AL091-16l 

Word Type 2----n 
T6-----------IU GateZ to LS---..... 

SL011-021 

Word T ype2----In 

T8-----------IU Gate Modifier to LS --.... 

SL011-021 

LS 
Data 
Asm 

Example Word 

0=0-2 
00 Reg t-------... Modifier)---------------~ 

Objectives: 
1. Read the data from the halfword local storage register D. 
2, Subtract a value of 2 from the data and store the data 

back in the O-register. 

Legend 

___ Bus 

---- Oata 
____ Control 

RB011 

Complement 

(Not) Carry Bit a ------1 
AL241 

AL221-241 

Modify 

SAR Lines 

M-Register 

W-Register 

LS-BS Odd Read 

L8-BS Even Read 

LS-AS Forced Write 

LS-AS Normal Write 

A-Register 

B-Register 

Adder 

Modifier 

PO 

Storage Word Address , Next Seq Ctrl Word 

Storage Word Address Next Seq Ctrl Word 

Stora e Word Address + 2 (Next Seq Ctrl Word) 

D1 

DO 

Updated 01 

01 

DO 

01-2 

If no adder carry. (00-1 ) 

If adder carry DO as is 

9 

DO 01 

P9 

Updated DO 



01 
00 

a 
.......... 
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~ 

0 y 
0)' 
co ., 
Q) 

3 
O'l 

~ 

o A 

Cf) 
.-+ o ., 
Q) 
co 
(t) ~ 
::E 
o ..... 
Cl. 

--I 
-< 
"'0 
(t) 

I'V 

""'0 C 
Q) ., 
.-+ 

o -~ 

o 

E 

2 y 3 4 5 y 6 

AS V-Line Gate .... __ Yl --------------------------4 .... --.., LS-Zone Decode 0 ----------8 
AS Address Field Bit 0 A AS-Field 8 ------R-

P5 _____ ...... 

(Not) Share Cycle Fl-
(Not) Double Byte Mod ____ A Gate Times 5 and 7 _ .. - ..... ....J 

1 st Cycle Storage Word -----I_L.J CC001 

P7 _________ L-~ 

CC031 

Ctrl Reg 

Bit Status 

Word Type L~- -~--} 
f I-i I- - 1- -. 

_
____ ,_A~ Xl _______________ ___ 

AS Forced Read _ 

',---.. ~-,/------_/ AS-Field 8 ==B
A XO 

AS Normal Read 

• __________ LS Data Bus ______ .1. 

AB 

Asm 

-10-

~ . 
'--11-

B 
Reg 

(Not) Share Cycle 

RA011 

A 
Reg 

RB011 

Storage Control ~ ~ 0 l 
AS-Field (Data) t 5 0 

Byte Select { - ~- - - ~- - - }_~----------------~ 
BS-Field (Address){ -: - - - ~ - - L 

10 1 Ctrl Reg Bit 2 

Main Storage {1-11~-1---

S 1-12 - -0---

Modifier Control ') 13 0 

~ 14 1 - - --. 
Word Type { 15 o 

L-_.L..-___ ---' 

Example Word 

STH I DC,9E 

Objectives: 

1. Read out the halfword located in the I-Register 

f local storage. 

2. Store the halfword at the direct control storage address (9E). 

MD051 

(Not) Ctrl Reg Bit 7 
(Not) STP Inhibit Sto re 

Bit 7 .... ___ (Not) Ctrl Reg 

(Not) STP Inh ibit Store 
... ____ Store Control 

8-Sto", Byte a 
(Not) 0(425 

MD051 50/475 

~ 

A 

-MD051 

Zone 0 

r---
,~ 

A , I' 

-
MD011-0 

~r---

A 

"-

r--

A 

"--
MDl30 

Lf:" 
MDl30 

7 

Star 

'L 
, I' 

8 

Storage 
Data Reg 

a 

9 

e Bits 0-7 PO ___ " t---Storage Data Out----~ 5-8 P2 

Store Bits 8-15 P1 

7 
PO 

8 

... -- Storage Data 0 ut----[2> 5-8 P2 

15 
P1 

MD512-562 

Legend 

_ Bus 

- Data 
Control 
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2 3 

1 st Cycle Storage Word ----r:l 
~ A I Ctrl Star Access 

(Not) Ctrl Reg Bit 3 ---""-...... 
MG021 MG021 

4 

Force Ctrl 

Stor Bits 

MO 
X 

X 

0 
a 

5 6 

5-8 P1 

5-8 P1 

-

7 

[;)-Inhibit Lines 0-7 -------~ 

~_Inhibit Lines 8-15 ______ ~ 

8 

Main Storage 

Write into directly address
able control storage location 

9E 

9 

0 
SAR Bits 0-7 

See MOM Diagrams 4-26 and 
4-27 for core stroage address 
development from SAR lines. 

1---- X and Y Lines -------

Clock On---------~ 

(Not) PMWC -------~ 

MG011 

Ctrl Word Type 2 ------....,-, 

(Not) Ctrl Reg Bit 12 -----001 
(Not) Ctrl Reg Bit 13 -----""'4 
Ctrl Reg Bit 14 -------....... 

RCOOl 

.... -- Gate M Equal K to Ml -"'~"'r-"'" 0 
a 

7 a 
MC011 - 051 

2J 
Ctrl Reg Bits 8, 9 -X--+-...... 

31 

----X~6 Ctrl Reg Bits 10, 11 ---s) 

Ml 

0=1 
1 = 0 
----

o 
_ J _,.....-- SAR Bits8-14 ------.. 
4=1 

1 

1 ---
7=0 

MC061 - 101 

Bits 0 and 1 of MO are set according to storage size: 
Core Bits 
Size 01 

16K 01 

24K 10 

32K 10 

48K 11 

Bits a and 4 of M1 are forced to 1. 
Bits 1 and 7 of Ml are forced to O. 

SAR Lines 

M-Register 

W-R~ister 

·First Cycle Storage Word 

pol 
T1 I T3 I T5 

I 
n 

psi Pl I P2 P3 I P4 P51 P6 P71 

Storage Word Address Direct Control Storage Address 

Storage Word Address Direct Control Storage Address 

Next Sequential Control Word Address 

P9 

Bits 2, 3,5, and 6 are set by Ctrl Reg Bits 8,9, 10, and 11 
respectively. StoraQe Data Register 

I-Register Contents 

AS Forced Read 
11 

AS Normal Read 
10 

A-Register 
11 

B-Register 
10 

Prog Mem Word Cycle 

Refer to MOM Diagram 4-27 for write timing into core storage. 

Second Cycle Storage Word 
I 

I 11 
P2 I T3 

P4 I T6 I I T8 I 
I 

PO P1 P3 I P5 I P6 P7 P8 I I 

Next Seq Control Word Address 

Next Seq Control Word Address 

P9 



U1 0 
cO n;-

co - ., 
-.11 

Q) 

0 3 ........ 
01 en 

ex> to -
~ A 
0 
< 
C'D ........ » 
""'I 

;::=i: 
:J 

3 
CD 
.-+ 
(=)' 

~ 
0 
--.: 
c.. 

~ 
0 
--.: c.. B ..., 
'< 
"C 
co 
~ 

C 

0 

2 

3 

4 

5 
E 

6 

7 

8 

9 

10 

2 3 4 

Zone Decode 0 [} 
_ ___ A YO 

Y Line Gate • 

Local Storage Zone 0 

UO Ul - 6C 

VO Vl 

CC101 GO Gl 

AS=l=B 
P1 n- A X1 

A AS Normal Read 

Ctrl Reg Bit 15 CC081 

DO Dl 

- 10 11 

TO T1 

PO Pl 

HO Hl 

I 
U1 

No Other AB Gates [T 
_________ -1 A ate LS to AB ---.... 

Clock On • 

SA005 

CTRL REG 

Bit Status 

Word TypeL 
0 0 

Control ~-- 2 
Function __ 3 0 

AS DeCode{ 
- 0 4 

5 0 
6 0 
7 , 

BS DeCOde[ 
-a --,-

9 
10 1 

l' 0 
12 1 

Control { 13 0 
Function 

14 

5 

e3 Word Typ 

Not Ctrl R 

P3--

eg Bit 11 

.---HOtoAB 

AB 

Ul tOA ______ ... 

SA011 - SA091 

A 
Reg 

B 
Reg 

RA011 

6 7 8 

Z one D d 0 eco e 
Local Storage Zone 0 

Ctrl Reg Bit 8 A Yl- UO V1 
Y Line Gate VO Vl 

CC101 GO G1 

DO D1 

10 11 

TO T1 

C", RegBI"9=ll PO P1 

G 
A X6 ...... ~ 

Hl HO = 24 
BS Even Read 

L~ CC071 
C'C061 

No Other AB Gates 8-GateLStOAB-~ -
Clock On SA005 

SAOO5 

Ctrl Reg Bit 2 ----...---. 
Word Type 3 -----I 
Ctrl Reg Bit 12---~ 

Not MMSK 0- 6 

Z - Bus ___ .r--, 
LS 
Data 
Asm 

Reset S3 ---.. 
S 
Reg 

Results a fUl HO Ul + to 1-

Word TypeC 15 ~-~~-----------------------.. ~+__WordType3----~ Exclusive OR Zone Decodj]-0 . 

RCOll 

PO P9 

Read Ul Write Ul 
Local Storage (AS) 

Local Storage (BS) 
Read HO 

Ul Data 
A-Register 

HO Data 
B-Register 

Ul + HO Result 
Adder 

M-Register 
Current Address Next Address 

Next Address 
W-Register 

Move Arithmetic Word U1C=U1+HO 
Control Register 

ALU Result 
Dynamic Condition Reg 

Adder Carry 
S3 

Ctrl Function Decode 
T3 --------I Not Logical 

AL301 

Control Reg Bit 15=8-
A Gate Z to LS 

Not Ctrl Reg Bit 0 

A YO 
Y Line Gate 

G 
AS=l =8-A Xl 

Word Type 3 ---~. 
Ctrl Reg Bit 2 ------I A ... --------- AS Normal Write 

P8------~. CC08l 

CC031 

Example Statement 

U1C* = Ul + HO 

Objectives: 
1. Add the byte Ul to the byte HO in the ALU 

2. If a carry occurs, set S3 
If no carry, reset S3 

3. Store the result of the addition at the 
AS location (U 1) 

UO Ul = 90 
VO V1 

GO Gl 

DO 01 

10 11 

TO T1 

PO Pl 

- HO H1 

Local Storage Zone 0 
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Legend 

___ Bus 

_--- Data 
_-__ Control 
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2 "f 3 4 

Switches 

88 
A B 

Ctrl Reg 

~~/ 

Lsw A (Bits 0-3) Sw 8 (Bits 0-3) 

Bit 

Word Type 0 

1 
Functional - -2 
Decode 3 - - -

4 

Status 

0 
__ L ___ 

0 
1 

--.---
0 

Word Type 3 ------I 
Ctrl Reg Bit 3 ----I 
Ctrl Reg Bit 12 ---1 

SA005 

Gate External 

to AB 

Gate Sw AB 

AS Decode 
5 0 
6 0 
7 0 

I-CPU Mode 

I AS Decode 0 ------------1 to AB 

SA007 

- - - -------

{ 
8 1 
9 1 

BS Decode 
10 0 
11 ___ CL ___ 

~ 
12 

Functional 
13 

Decode 

J 
14 1 
15 ----- - - --

Word Type \ 
1 

RC011 

Example Statement 

PO -= SWAB 

Objectives: 

1_ Move the Switch A and B values to the Local Storage Register PO_ The 
hexidecimal value decoded from Switch A will be placed in the high 4 bits 
of PO_ The hexidecimal value decoded from Switch 8 will be placed in the 
low 4 bits of PO_ 

Legend 

Bus 

Data 

Control 

Word Type 3 ---....04 
(Not) Ctrl Bits 2, 11 

P8-----------~ 
CC061 

5 6 7 

The switch values will be set into both the A- and B-Registers, 

but only the B-Register will be gated through the Adder. 

A Reg 

Blocked 
AB Asm LS Data Asm 

SA011 

RAD11 

(Not) Ctrl Reg Bit a 
Ct;1 Reg Bit 15 ----I 
Clock On ------1 

Adder 

Gate Z Bus 
A I-t-o-L-S~--

SL011 

SL031 

-1 0 2 31 4 5 6 7 
BS Even Write [}-
(Not) Ctrl Reg Bit 10 -, A LS Addr X4 ----t----:--:--:--:-l+I-7-1-7-1-0~0:---1 
Ctrl Reg Bit 9 -----

ee081 

etrl Reg Bit 8 -----... 

LSAddrY1 
LS Zone Decode 0 

ee1D1 

8 9 

PO LS Zone 0 



'!' 0 • ~ iii· 
~ c.c 

~ 
OJ - 3 --" 

0 91 ......... en ~ 

(Xl 

A c 
:::J 
(") 

0 
:::J 
Q. 

~: 
0 
:::J 
OJ .. 
CD ...,. 
OJ 
:::J 
(") 
:::T 

~ 
0 
~ 
Q. 

B 
:z: 
0 
~ 
Q. 

-I 
-< 
"'0 
CP 

.+::- ~ 

C 

D 

E 

2 

CTRL REG 

Bit Status 

Word Type 

Replacement 
Bits For MO 1 

0 1 

--j--_Q_---

2 1 
3 1 
4 0 
5 1 

6 1 

7 0 
8 1 

9 0 

Replacement 
Bits For Ml 

10 1 
11 1 

12 0 

13 0 
_14. ___ 1 ____ 

Word Type 15 0 
RC011 

3 4 5 6 7 

(Not) Ctrl Reg Bit 1 :=8 
A Force Backup Area 

(Not) Ctrl Reg Bit 15 ~Y3 
CC091 Ctrl Reg Bit 0 ~ 

CC101 

W Local Storage Zone 4 
T1 

N 
Normal write-=8 

A XO 
Word Type 4 

LS 
Addr 
Asm 

Address I-Reg ---------1 10 

00101100 

11 

10111100 

t-
l I~ ~ 
)0-

It ::- I~ 

~- 1-.oII~ 

CC071 

CC041 

Forced write.jJ 
A Xl 

Word Type 4 

Ctrl Reg Bits 2,3,4,6,7--...... 

Wmd Type .tlGate RP to MO 

MGOll 

Storage Data Bus Bit 5 

(= To 0) 

CC081 

SOB Bit 5 

MC041 

2 

Ctrl Reg Bits 8-14----_ 

LWO<d Type.J:""L Gate RP To Ml A Ct" Reg B'''----I 

U- MC061-MC101 

8 

Dyn Bits 6 & 7 To Bits 0 & 1 ----' 

MO 

BR to IBR Word 
Address I Address 

0 0 0 

0 0 

2 1 
2 

3 0 

4 0 
Gate MO to LS 

5 0 1 

6 1 0 SL011 
7 0 0 7 

0 
0 

0 0 

2 1 

3 1 

4 0 

5 0 0 

Oyn Bit 3 
to Bit 7 

I-\B 
Asm 

SA011-091 RA011 

Wo,d Type' ---{j-a-Reg ~ 1 
AL272 

8 

Gate MO To LS 

Z-Bus ______ L I 

MG011 

(Assume MCHK Address Is 32B2) 
(Assume BR Address Is 2CBA) 

14 6 1 1 6 SAOO5 

Wo,d Type 4 --f}ca"y In,." 

(Results in A + 2 modification) 

Example Statement 

Next Address 

MCHK 

Objective: 

Statement 

BR 

1. Replace the designated MO and M1 Bits I 

with the replacement bits from the BR control word. 
The address of the BR word will be incremented 
by 2 and stored in the I-Register backup area (Zone 4). 
There is no bit distinction between a BAL (Branch and Link) 
and a BR word 

Legend 
____ Bus 

Data 

---- Control 

7 0 0 

Word TVP:tJ4 
A Gate M to AB -------------..1 

Clock On 

SA005 

SAR Lines 
* Ctrl Reg Bit 5 is set to a 1 for this word, as it is for 

a BR conditional and branch mask word. The storage M-Re gister 

data bus bit 5 is used as the replacement bit 5 for the MO register. W-Reg ister 

"Norm al Write LS (Even) 

A·Reg ister 

Adder 

"Force d Write LS (Odd) 

AL282 

PO I Tl I 
P1 P2 P3 P4 I P5 I T6 I 

P6 P7 P8 

BR UNC Address (2CBA) Branch to Address (3282) 

BR UNC Address (2CBA) Branch to Address (3282) 

BR UNC Address + 2 (Not Gated) (2CBC) 

M~ntents .. * (2C) 

M1-Register Contents (BA) 

M1-Register Contents + 2 (BC) 

~+ 2 ** (BC) 

"The address of the next sequential control word followi ng the branch 
unconditional word is stored in the I-Register of local storage zone 4. 

P9 

This is done whether the word is dBsignated BR or BAL on the microlisting. 

**DYN-Register Bits 6 and 7 are stored in Bits 0, 1 of 10 at P1 time. 

DYN-Register Bit 3 is stored in Bit 7 of 11 at P6 time. 

9 
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~ 
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c... 
-I 
-< 
"'0 
ro 
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A 

B 

c 

o 

E 

2 3 

Ctrl Reg 

4 

Mode Reg 

D 5 
LS Zone 

Decode 0 
7 

RM051 

(Not) Ctrl Bit 8 

5 

LS 
Addr 
Asm 

Bit Status P1:::E--

f A AS Norm 
Word Type l 0 1 )--4I,,---Bit 15_Ctrl Reg Bit 15 

,aIRead--

LS Add, Y°1]Addms D1 

M"k(L:~t:: Ce031 

~
: 0 t Ctrl Reg Bit 5 8-

AS Decode 6

7 

1 5-+---4 ... - Ctrl Reg Bit 6--- A AS Deco 
Ctrl Reg Bit 7 ---. 

LS/EXT 1--8----- 0--- DP013 

de7-

'

I -190-- - -RP(M'
RP2,Ml 

11 RPO,Ml 

Repl'cem,nt B;" ~:! :~~:~~ 
(Not) Ext to CP 
(Not) Gate K to 

(Not) Gate M to 

Word Type { -15- - - - -1-- .- ,}-. .... ,...-------------------

RC011 
Ctrl Reg Bit 3 0-

____ ~ A Gate B R Mask to M 
Word Type 5 • 

N = 01 Bits 1 23 

Objectives: 
1. Address the D1 byte in Local Storage for the 

zone in effect; in this example zone O. 
2. Use bits 1,2, and 3 of Dl to set bits 4,5, and 6 

of Ml. 
3. I nsert the replacement bits from the control 

word into MO and Ml. 

MG011 

Assume: Ctrl Reg Bit 9 = 0,10 = 1, 11 = 1 
12 = 1, 13 = D, 14 = 1 

PO pg 

BR on Mask Address Branch Address SA R Lines ___ • _____ iiii_iiiiiii ___ ---Illlllliiiiiiiii _________ iIII! 
BRan Mask Address Branch Address M-Register ___ .)1 ______________________________ ~ 

BR on Mask Address + 2 W-Register ___ +-__________ lllllli_iii _______________ ~ 

Byte to Test (Dl) 
ASReadLSOdd~~ __ ~ .... ~----------~~------------~ 

Byte to Test (D 1) A-Register ___ + ____________________________ ~ 
WO Bits 0-4, Ctrl Reg Bits 12-14 

M0-Regi~er ___ ~---------------.. ~~~~~~~~~~~~~ 
Ctrl Reg Bits 9-11, Test Byte Bits M l-Register __ -1 ______________________________ _ 

U 
AB 

AB 

A !"" LS Addr X7 

---- SL031 - 071 

CC081 

tJ 
SA005 

,---

A 
Ctrl Reg Bit 12 -

A 
Ctrl Reg Bit 13 -

A 
Ctrl Reg Bit 14 ---r---

A 
Ctrl Reg Bit 11 

t---

A 
Ctr' Reg Bit 9 -

~l Ctrl Reg Bit 10 

4 

Ctr' Reg Bit 2 A 

~ 
5 

Ctr! Reg Bit 3 A 

6 
~ 

Ctrl Reg Bit 2 A 

7 
~ 

Ctrl Reg Bit 3 A 

"""--

6 7 8 9 

o 
ABAsm A Reg, 

LS Zone 0 

:01234567 
Dl Contents A 

I 1 I r-- - :7\ 4 0 1 0 1 0 0 1 --
LLocal Storage Bus Out 

~ -SA011-091 RA011 6 

7 7 

_Word Type 5_ -
Cross I 

A 
-SDBO Bit 5 -l<_ A Reg -

AL251 

* Bit 5 of the Ctrl Reg is set to 1 for 
Gate LS to AB this word. The straight cross control 

is taken from the storage data bus out. 

MO 

Forced to 0 p 

From WO 0 

From WO 1 

From WO 2 

From WO 3 

From WO 4 - 1 5 

0 6 

1 7 

Ml 

Forced to 0 P 

1 0 

0 1 

1 2 

0 3 

1 4 

0 5 

r- 1 6 

Forced to 0 7 
Legend 

_Bus 

-Data 
_Control 
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0 
:J 
0.. 
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o· 
:J 

~ 
0 ., 
Cl.. 

B 
~ 
0 ., 
Cl.. 

--l 
-< 
"0 
CD 
(j) 

0 ., 
-....J 

c 

o 

E 

2 

EJ 2 1052 Mode 
Reg 4 

MeDOl 

3 

TT is used to identify 
certain latches that hold 
1052 conditions. See 
External Decode Charts 

Gate TT ----001 

4 

Bit 

Status 

ExtBusln 

5 

o 234 567 

o 0 0 0 0 000 

6 

TT Status 

Storage Data Bus Bit 5 Determines which 4 Bits of th-e A-Reg to 
Gate for Testing: 

SOB Bit 5 = 0 -- Gate Low 4 Straight 
SOB Bit 5 ~ 1 - Cross High 4 to Low 

7 8 

CTR L Reg Bits 2 and 3 determine the bit to be tested 
as follows. 

Bit 2 Bit 3 Bit to Test 

a a 4 ---- ----
015 --------a 6 --------

CTRL Reg Bit 4 [}-

~
~_____ A Ext Decode 0 

(Not) Allow • 
Switch Decode ... ----L_~ SAlOl --------7 

SL07l 

CTRL Reg 

Bit Status 

Word Type { 0 
__ "L _L_ 

Bit Control . ~ 2 1 
I 3 0 r--- ---

** S--}~-f-t 
As Decode t --6 -,- -S 

- - - ---
7 0 

LS/EXT f ~-.- - - -

(-j- ~~- J 
Rep lacement) 11 RP3 { 

Bits t 12 RP4 
13 RP5 

, 14 RP6 

{ 
r-15- -00-Word Type 

RC011 

As 
Decode 

E 

DP051 

Control Reg Bit 0 __ ..... 

Ctrl Reg Bit 8 -----t 
(Not) WT 4 
Clock On ______ .... _..J 

SA005 

r---

A I-
Gate Ext to AB -

AB A 
Asm 

t---
Reg 

SA011 RA011 

4 

7 

A Ctr! Reg Bit 2 ---------"" 
(Notl Ctrl Reg Bit 3 -------L_---1 

* (Test Bit 6) 

~--------------------- (Notl Branch Condition _______________________________ ... 

P 

7 

Word Type 6 ___ ~ 

MGOll 

WO 
Reg 

Mwa11 MO 

P 

WO to MO----... 
r-____________ .. __ Gate wa to MO_--"" 

W1 Bit 0 -----r-,r....., 
etrl Reg Bit ~----""'_.J 

SDBO Bit P ----""""-. 
CTRL Reg Bit 15 __ ~_....L_""" 

MP041 

A Replacement Bits 1-6 

MG011 7 

MCal1 -·MC051 

M1 parity, 

L Ml 

If the bit tested is a 0, the (Notl Branch Condition 
line is active. If the bit tested is a 1, the 
Branch Condition line is active. 

PO I P1 T1 I 
I P2 P3 

Gate RP to Ml:n-

.... -----Replacement Bits 

W1B;tU JD 
BR on Condition Address 

MGa21 MC061-MClOl 
BR on Condition Address 

SAR Lines 

M-Register 

I P4 ,s 

Legend 

___ Bus 

_Data 
___ Control 

P5 I P6 I P7 

Branch to Address 

Branch to Address 

9 

I 
P8 

Example Statement 

BR IF TT Bit 6=0 
SR on Condition Address + 2 (Partially Gated) 

Objectives: 

1. Address the External facility TT which contains information pertaini ng to 1052 Status. 
2. Branch to an address specified by the replacement bits in the .control word if bit 6 of TT = a. 

(Branching takes place by loading the M1 Register with the replacement bits). 

* Bit 6 of TT, if equal to 1. indicates 1052 request. 

*<- Bit 5 of the CTR L Register is forced to a 1 for this 
word. Storage Data Bus Bit 5 is tested for A-Register 
straight or cross gating. 

W-Register 

External A ccess 
~Test(TT) 

Byte to Test (TT) 
A-Register 

WO Register 
MO-Registe r 

Wl Bit 1, Ctrl Reg Bits 9-14 
M1-Registe r 

I 
pg 
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Hex addr Hexwrd 

12E6 5498 

12E8 B435 

12A2 B015 

1292 AABC 

2ABC 9F64 

IF64 55B3 

IF66 52A8 

IF6~ 50AA 

IF6A 55BB 

IF6C 56A8 

IF6E 5EAA 

IF70 100E 

IF72 128E 

2ABE 924A 

124A B69A 

369A 3002 

369C 7FID 

369E 7EOD 

36Al 773D 

36A2 762D 

36A4 1288 

Next addr 

CICY016 

CICY148 

CBIN005 

CCOM036 

CBIN009 

CCOM086 

3 

Name Next label 

CICY 

I-Start 3 

OPHIN 

OPHI 1 OPIX N 

OPIX 9 CBIN RROP19 

CBIN 

RROP19 CCOMCRGET 

CCOM 

CRGET 

CBIN 

CXCOMP 

Statement 

RDH G 1+2 

N=GOH 

N=GOL 

BR 

BAL 

4 

T1=GIXH 

RDH V AS,T+2 

RDH U AS,T-2 

T1=GIH 

RDH D AS,T+2 

BDH H AS,T-2 

RST S K=FO 

RTN 

BR 

Comments 

CXCOMP CCOM CSLOOP BAL 

CSLOOP 

CXLOOP 

CCOM 

CBIN 

SET S K=90 

HIC=H1,+-,Ul+C 

HOC=HO,+-,UO+C 

D lC=D1,+-,VI +C 

DOC=DO,+-,VO+C 

RTN 

012 OVER BR IF NOVFL 

Statement No. 

CICY008 

CICY009 

CICY017 

CICYI57 

CBIN005 

CCOM036 

CCOM037 

CCOM038 

CCOM039 

CCOM040 

CCOM041 

CCOM042 

CCOM043 

CBIN006 

CBIN009 

CCOM086 

CCOM087 

CCOM088 

CCOM089 

CCOM090 

CCOM091 

~~~~~~~~~~~~~~~~~~~~~ 
OVER 

This example shows only the portion of each microroutine used by 

the compare op'. The control words in the final CBIN routine block 

that are not used are shaded. 

5 

OP RI R2 

Instruction = 11 1 91 6 '7 ) 

6 

RI = I FC } E6 

Read out instruction and place in G-register. 

Test Op-code and branch to proper routine. 
G = 19 

Branch to common routine to read out operands. 

Read out operands and place in local storage 

in preparation for compare. 

T-register is set up to use as an indirect 

address register. 

First, read out general purpose reg 7 (2nd operand). 

Then read out general purpose reg 6 (lst operand). 

B7 

V=~ 
D=~ 

U=~ 
H=~ 

2nd operand 

1st operand 

Branch to common routine to compare. 

Set SO to indicate complement addition. 

Set S3 to provide "Hot One" for first addition. 

2nd operand is complemented and added to 1st operand. 
1 st oper = F C E 6 B 7 C B 
Comp 
2nd oper = 0 3 1 9 4 8 3 4 

CB 

I S3 
Result = 0000 0001 H=loolool D=~ 

S3 = 1 
Test for adder overflow. There is none, therefore, the branch 

is taken to test S2. S2 is set to 1 during the complement addi

tion performed in the CCOM routine to indicate that the result 

was not zero. 

Branch to test DO bit O. DO bit 0 is not one, therefore, PO is 

set to a value of 20. The high hex digit of PO is the condition 

code; a hex 2 indicates that the first operand is larger than the 

second operand. 
Branch to I cycles to continue machine instruction processing. 

7 8 9 

R2=~IF_C~_E_6~_B_7~ __ CA~1 



2 

A 

B 

Reset 

c 

Registers 

3 

Reset: System reset 
intlk latch 

Latches 

4 

System reset key pressed 

Machine reset sW-line 

Control reg. 

MODE reg. 

MMSK reg. 

M-reg 

DC-reg 

Reset Load latch 

CSL latch 

Reset 

System mask reg. 

External intr reg. 

Interval timer counter 

S-reg. bits 0-5 and 7 

Clock start latch 

Set IC latch 

Inst step latch 

Soft-stop latch 

Console intr latch 

Control address set latch 
Display store latch 

Manual inhibit latch 

Inhibit man. alter latch 

Alter storage latch 
Set S-reg. bit 6 Alter storage intlk. latch 

Allow PC latch 

o 

E 

F 

G 

H 

Hard-stop latch 

Storage data chk latch 

Cntrl wd cycle latch 

Storage address chk latch 

Machine chk latch 

A-reg chk latch 

B-reg chk latch 

ALU chk latch 

Clock start pulse latch 

Control cycle latch 
Prog mem 'wd cycle latch 

Trap address intlk. latch 

Gate chan trap latch 

Gate chan trap intlk latch 

Storage wrap latch 

Read direct enable latch 

Main-storage scan latch 

Aux scan latch 

Worst case scan latch 

Set IPL intlk latch 

2540 - Causes native reader punch reset 

2311 - Sets chain end latch 

Resets prog. control interrupt latch 

1403 - Brings up 1403 machine reset 

Resets single cycle latch 

1052 - Sets attach reset latch 
Resets TE-Data register 

When the system reset latch is on 

Console intr intlk latch 

Gate M to SAR latch 

and there is no MMSK 8 or 9, generate a 

microprogram trap to control storage address 0240. 

Diagram 5-15. System Reset Key Hardware Function 

5-15 (10/68) 

Registers 

Diag. reg 

W-reg 

A-reg 

B-reg 

5 

Set: System reset latch 

Reset, 

Set 

6 

Latches 

Clock start intlk latch 

Clock 1 - 4 latches 

Diag. branch latch 

Adr. match soft stop 

Read call latch 

Store control latch 

TO-T4latch 

Mach chk mask latch 

Wait state latch 

STP violation latch 

File STP violation latch 

STP parity-error latch 

Clock off latch 

Clock 5 latch 

Scan worst c~se 



System reset key 

A Initialize hardware. 
See diagram 5-15 

Reset clock when SYS 
RST key is pressed. Start 
clock on release of key. 
Set sys rst latch 

B Sys rst latch and no 
MMSK 8 or 9, generate 
trap address 0240 

0240 BDIA 

CPU resident microdiag-
nostic checks the CPU 
functions 

c 

BCHK 

Perform exclusive OR 
of control storage 

BSYS 

o Initialize I/O latches 
and aux storage 

BPSW 

Load IPL PSW information 
in CPU working areas 

E 
BSWI 

Check for I/O req uests . 
Enter soft-stop loop. 

F 

G 

H 

Diagram 5-16. System Reset Key 

3 4 • 5 

BDIA routine checks: Branching capabilities, ALU functions, mode-register setting, 
core storage read and write, storage addressing, local storage 
read/write and addressing, dynamic condition register, ALU 
error detection, parity detection. 

BPSW routine: The IPL PSW is loaded into the following working areas. 

PO Condition code 

PI Program mask AMWP 

Aux 0 K8 System mask Key AMWP 

Instruction address 

6 
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A 

B 

c 

o 

E 

2 

Press SET Ie key 

Set IC latch 
Set (not) S7 branch 
conditions 
Set BB bit 4 

BB bit 4 will cause the 
set Ie exit from soft
stop loop 

No 

Yes 

3 

BSWI RESTRH 

Set CPU mode. 
Restore CPU key and 
address byte 

Read contents of switches 
ABCD into IC (I - register). 
Reset IC latch 

BSTP TYPADD 

Set 1052 mode 

Move new IC into 
AL T /DISP data register. 
Set ALT/DISP flags and 
halfword count of 1 

ALDP ENTRY 

4 

1052 mode set 

1052 request (TT6 = 1) 

No 

DYPE 

Test AL T/DISP active bit. 
TU3 = 1 

ALDP RTIYP 

Send character to 1052 
to be typed. Reset 1052 
write latch. Issue share 
reset 

Initiate 1052 line feed 

ALDP 

Reset 1052 write and 
ALT/DISP active latches. 
Set soft-stop latch 

.---------'---------- -- -- ~---------..., 

F 

G 

H 

Set 1052 write latch. 
Set 1052 ALT/DISP 
active latch 

ALDP 

Set soft-stop latch. 
Branch to BSWI 

The SET Ie key is effective only in the soft-stop condition. 

Objectives: 
1. Set IC latch. 
2. Exit from soft-stop loop. 
3. Place address from switches ABCD into instruction counter. 
4. Print new address on the 1052. 
5. Return to soft-stop loop. 

Diagram 5-17. Set I C Key Function 

5-17 (10/68) 

Write latch will 
generate 1052 request 

5 8 



2 3 

Conditions: 
Microprogram is in soft-stop loop. Assume that the 
previous operation was set lC or address stop. 

A Objectives: 

B 

c 

1. Turn mode switch to insn step position. 
2. Press start key to exit from soft-stop loop. 
3. Execute current instruction. 
4. Return to I-cycles and recognize (not) S7 branch condition. 
S. Set insn step latch (BCO). 
6. Type out instruction counter. Return to soft-stop loop to 

await PR-KB request after each character or function. 
7. Wait in soft-stop loop until start key is pressed again (step 2). 

Turn mode SW 
to insn step 

Gate insn step latch. 
Activate (not) S7 
branch condition 

Turn on insn 
step latch BBS 

4 

__ _ , -Write la'tch gen~t~ -I 

o 

E 

F 

G 

H 

( Press start key ) 

Reset soft-stop latch. 
Reset insn step latch 

Diagram 5-18. I nstruction Step Function 

PR-KB request TT6 , 
----------

TT6 = 1 PR-KB request 

ALDP RTTYP 
• Send character to 

PR-KB to be typed. 
• Reset write latch. 
• Issue share reset. 

Initiate line feed. 
Reset PR-KB write and 
alt-disp active latches 

• 5 

Move instruction coun er 
into ALDP data reg. Set 
flags and halfword count of 
1 for ALDP routine. 

ALDP 

Set PR-KB write latch TAl. 
Set alt-disp active latch TV3 

ALDP RESET 

Set soft-stop l~tch 

6 

2025 F EMDM (10/68) 5-18 



A 

B 

c 

0 

E 

F 

G 

H 

2 

Hand load 
bootstrap 

No 

No 

Yes 

Press CSL key 

The trap address (0010) 
is forced on SAR lines 

3 

.--------''--------,--------------, 

0064-006C 

I The resident BCPL-routine 
I would check switches hcre 
I to determine CSL device 

r:----:---::-:--''-------, - - - - -----------, 
Set Dl = 78 
Set G = 0100 
Save address 1178 in U-reg 

006E 

Place status byte (RPS) 
in HO reg 

0070 

control storage and 
aux storage 

No 

0060 

Branch to fust word of 
bootstrap program 

Go to 0100 

BNSR normal 

- ---

----

Dreg = 1078 
for second pass 

Start reader run-in 

The fIrst pass through 
this routine loads F's 
in the 120-byte loca-
tions of control stor-
age starting at 10 ca-
tion 0100. F's are 
also loaded in aux 
storage starting at 
location 1178. 

The second pass will 
load the 1st card in-
formation over the F's 
starting in control 
storage location 0100. 
The 1 st card is also 
read into aux storage 
starting at location 1078 

I The 1 st card of the native 
I bootstrap program is 
I located in control stor-
I age starting at address 
L0100 

The 1 st bootstrap card 
will load in the other 
4 bootstrap cards and 
the bootstrap program 
will then load the reset 
of the CSL deck 

Diagram 5-19. CSL for Integrated 2540 (Part 1 of 3) 

5-19 (10/68) 

4 5 6 



I\.) 
o 
I\.) 
U1 

"T1 
m 
~ 
o 
S 

0 w· 
(C .., 
Q) 

3 
91 

!D 

() 
en 
r -0 .., 
:::J 
.-+ 
CD 

(C .., 
Q) 
.-+ 
CD 
a. 
I\.) 
U1 
~ 
0 

-0 
Q) .., 
.-+ 
I\.) 

0 -~ 

y 

A 

• 

B 

~ 

C 

D 

E 

2 3 

2 

Control Storage 

0100 

Bootstrap Card 

#1 

0177 

Auxiliary Storage 

1001 

ChecK Buffer 

Bootstrap Card 

#1 
1078 

After the hand-loaded bootstrap located at 
address 0010 has been executed, the Ist boot-
strap card is located in the control storage and 
the check buffer. 

The hand-loaded boostrap gives control to 
the microprogram located, at this point, at 
address 0100. 

The second bootstrap card load and lst 
bootstrap card check begin. 

Card Image 
Example For 
First Card 
OfCSL Deck 
See CHART 2 

4 5 6 7 

/ 23 2 3 / ---:. =-----.--JL-o 0 
Control Storage Con trol Storage 

0100 0100 

Bootstrap Card Bootstrap Card 
#1 #1 

0177 0177 
Auxiliary Storage 

3FOO 0178 0178 

Bootstrap Card 

#2 

Translate Table 

Bootstrap Card 
Bootstrap Card 

#2 
OlEF #3 

01EF 3F77 

Auxiliary Storage Auxiliary Storage 

1001 1001 
Check Buffer 

Bootstrap Card 

Check Buffer 

Bootstrap Card 

111111 

A t this point in the load pro
cedure, the 1st bootstrap card 
has been checked by a compare 
from the 2nd read brushes and 
the check buffer. 
The 2nd bootstrap card has 

been loaded into control storage 
and into the check buffer. 

#2 

1078 

II I II 

The 2nd bootstrap card has 
been checked and the 3rd boot
strap card has been loaded into 
the check buffer and the translate 
table. 

The same load loop will continue 
until the remaining 2 bootstrap 
cards have been loaded. 

I I II 

I II II I 
010010000000000000000000000000000000000100001001001010OOOOIUOOOOOOOOIOOIOOOIIIIO 
1 2 3 ~ 5 6 7 8 9 1011121314151617 18192021 22232425262728293031 32333435353138394041 42434445464748495051 5253545556575859606161636465666768697071 727374757677 78 79 8P 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

2 2 2112 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 21212 2 2 2 2 2 2 212 212 2 2 2 2 2 Z 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2-2 2 ? 

33333313333333333333333333333333333333333333133333331333133313333133331331333333 

44444444444444444444444444444444444444444444444444444444444444444444444414444444 

5 5 5 55 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 515 5 5 5 5 5 5 515 5 5 5 515 5 5 5 5 5 5 5 5 5 

16666661666666666660666666666666666666666666666666666666616661666616666666166666 

7 7 1 77 77 117 7 7 7 77 77 7 7 7 1 7 1111 n 7 77 7 77 7 77 77 7 7 7 7 7 7 7 7 7 7 7 7 7 7-1 7 7 7 17 7 7 1 7 77 7 7 7 7 77 7 7 7 7 7 7 7 7 7 

18188188888888888888888888888888888881881888818888888188888888888888888818888888 

19119199999999999999999999999999999999999999991991999999999999199999999999999999 
1 2 3 4 5 6 7 8 9 10 ]1 12 13 ~4 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 4041 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 5758 596061 62 63 64 65 66 67 68 ~9 70 11 72 73 74 75 75 77 78 7980 

i5"'.~ 

#3 
1078 

4 

8 9 

5 / Cl / C2 

4;O-~O 
} ~ Auxiliary Storage 

3FOO 

Translate Table 

Bootstrap Card 

#3 
3F77 

3F78 
Bootstrap Card 

#4 
3FEF 

3FEF 

Bootstrap Card 

#5 
14067 

4068 

1st card of 

Control Storage 

load #C1 

40EO 

Control Storage 

0100 

Bootstrap Card 

#1 
0177 

0178 

Bootstrap Card 

#2 
01EF 

Auxiliary Storage 

1001 

Check Buffer 

#C1 

1078 

All 5 bootstrap cards have now been loaded and the 
1st card of the CSL deck has been loaded into the check 
buffer and into a portion of auxiliary storage beneath the 
transla te table. 

As the C1 card is read at the 2nd read brushes, the 
bootstrap program builds a translate table address area 
(1080 - 10F7) in aux stor. 

The addresses formed will be used to address the 
translate table, built by cards 3, 4 and 5, to find the 
hex values to be loaded into control storage. 



91 0 
~ OJ. 
CO co .., 

OJ - 3 ~ 

0 91 --0') -CD ~ -
(") 
CJ) 

r -0 .., 
::J 
r-+ 
co 

co .., 
OJ 
r-+ co 
Q. 

I\J 
CJl 
.j::. 
0 

"U 
OJ .., 
r-t 

tv 
0 -~ 

y 

A 

• 

B 

~ 

c 

o 

2 'f 

Entry point for the start of CSL 
READ is at label 

BNSR NORMAL 

As the CSL card is read at the 
2nd read brushes it is checked 
against the check buffer. The trans
late table address area is built. 

For each row that is read and 
tested, a specific bit combination is 
ORed into the table whenever a 
punch is detected in a column. 

Bit Combination Row 

40 9 

80 8 

07 7 

06 6 

05 5 

04 4 

03 3 

02 2 

01 1 
08 0 
10 11 

20 12 

The table development shown in 
this diagram uses the card shown in 
diagram 5-15 Chart 1. 

After the address table is built, 
the bootstrap program uses the 
address table to address the trans
late table to look up the hex data 

E to be used in the loading of storage. 

3 4 

9-Row 

Column 1 2 3 4 5 6 7 8 

Starting Address 
is 1080 9 
Aux Storage 17 

25 
33 
41 
49 
51 
65 
73 

40 

40 

CO 

80 
40 

80 

CO 

80 

40 

80 

40 40 40 

40 

40 

8-Row 

leo 40 CO 

80 
80 40 

80 
40 

7-Row 

CO 40 CO 

80 

80 40 

80 
40 

16 
24 
32 
40 
48 
56 
64 
72 

80 

5 

C6 

80 

80 

C6 

80 

80 

C6 

80 

84 

6-Row 

CO 40 ~O 06 

80 

80 40 
40 80 

06 06 40 

06 

06 

5-Row 

CO 40 CO 06 

80 
80 40 

40 80 05 

06 0640 05 
06 05 
06 

4-Row 

CO 40 CO 01 

80 

80 40 

40 80 05 

06 06 40 05 
06 05 

06 

6 7 8 9 

3-Row O-Row 

C6 co 40 CO 0..; 06 C6 08 C1 42 OA CO 03 06 

80 01 02 80 02 08 

80 03 80 40 80 OB 80 40 OA 
40 03 80 05 40 OA OB 80 05 

03 06 03 06 40 05 03 06 08 03 06 40 05 

03 06 05 03 03 06 08 05 03 08 
84 03 06 84 0306 08 08 08 08 01 

2-Row ll-Row 

C6 CO 42 02 CO 03 06 C6 08 Dl 42 OA CO 03 06 

02 80 02 01 02 80 02 08 
80 03 80 40 02 80 OB 80 40 OA 

40 02 03 80 05 40 OA OB 80 05 
03 06 03 06 40 05 03 06 08 03 16 50 05 

03 06 05 03 13 16 08 05 0,3 08 

84 03 06 94 03 06 08 08 08 08 01 

I-Row 12-Row 

C6 CI 42 02 CO 03 06 E6 28 Fl 62 2A EO 03 06 

01 02 80 Kl2 01 02 80 02 08 

80 03 80 40 02 80 OB AO 60 OA 

40 02 03 80 05 60 OA OB AO 25 

03 06 03 06 40 05 03 06 08 23' 16 50 25 
03 06 05 03 13 16 08 25 23 08 

84 03 06 01 94 03 06 08 08 08 08 01 



2 

CSL key pressed 

A Force trap address 0010 

BCPL 

Check console switches 
A and B. EE causes 2540 
mode to be set 

-----
NAT254 BCPL 

Read in first bootstrap 
B card into location 0100 

Branch to 0100 

Bootstrap loads in the 
CSL deck into control 
storage 

BDIA 

Resident microdiagnostic 
checks system functions 

c 

BCHK 

Checksum routine does 
exclusive OR of control 
storage 

BSYS 

Initialize I/O latches and 
aux storage locations 

o 
BPSW 

Load the initial PSW 
into work areas 

I 
BSWI 

Enter soft-stop loop 

E 

F 

G 

H 

3 

BCPL waits here until 
CSL deck is placed in 
2540 and reader start 
key is pressed ____ .L-__ ---:~ _____ ...J 

I 
I Bootstrap area is overlayed 
I with assigned control words 

--- -~---------~ 
Soft-stop latch is set 
in BSYS routine 

Diagram 5-20. CSL With Integrated 2540 

4 5 

The CSL procedure for the integrated 2540 is: 

1. Set console switches A and B to position E. 
2. Press the CSL key. 
3. Place the CSL deck in the 2540 reader and ready the reader. 

The CSL indicator remains on until the CSL is completed. 
If the CSL check indicator is lit, the CSL either failed, 

or the CSL deck that was loaded does not match the EC level 
of the system. 

Re-CSL to try again, or press CHECK RESET then START to 
continue. 

6 
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A 

B 

c 

o 

E 

F 

G 

H 

2 

Press load key 

• Reset clock when key 
is pressed. 

• Start clock on the re
lease. 

• Activate mach reset 
(sec diag. 5-15). 

• Set load latch (BA4). 
• Generate trap address 

0240 

BDIA 0240 

CPU resident microdiag
nostic routine checks 
system functions 

BCHK START 

Checksum routine does 
exclusive OR of control 
storage 

3 

---I 
I Permits branch to DCLL 
I after system reset 

Read next CCW address 

BSYS SYSRST 

Initialize system circuits 
and storage areas. 

DCLL IPL 

Simulate a CCW at 0000 
of program storage 

CSTS RDSWCH 

Get channel and device 
address from switches 

UADRID 
Channell 
(Burst)* 

See layout on part 2 
of diagram 

Yes 

DCLB CCWBUR 

Build UCW address of input 
unit from device address 

DCLB RDHWI 

Read and check CCW 

DCLC ENTRY 

Channel initial selection. 
Send address, then read 
command to device 

Byte channel 

Service-in 

DCLD ENTRY 

Channel data loop entry. 
Store UCW 

Check status 

DCLC NOCHE 

Set up for chaining 

* Versioning: 
Burst or byte channel 
is selected by version
ing microroutine 

Set initial select (GA 4). 
If buffered device, set 
indicator bit 

If buffered device, set 
buffered device latch 
GB3 

Burst channel 

Diag 5-21 
(Part 2) 3A 

Yes 

Diagram 5-22. IPL Load Operation and Byte Channel (Part 1 of 2) 

5-22 (10/68) 

4 5 6 

IPL Procedure: 

Move unit status and 
address into proper regs. 

DCLL IPLSTA 

Zero-out flag/op halfword 
in UCW 

Reset MMSK 2. 
Read device address 
from switches (CSTS). 
Store device address 
at 0002 (interrupt code 
ofIPL PSW) 

BSYS RETURN 

Reset load latch. Set up 
reg to point to IPL PSW 

BPSW LPSW 

Load IPL PSW from 0000 

Exit to CICY 

Read first instruction 

1. Set switches A, B, C, and D to the hex address of the input device: 
SW A and B = channel 
SW C and D = device 

2. Place the object-program records (tape, disk, cards) in the input 
device, and make the device ready. 

3. Press the load key. 

Sec layout of CCW's 
on part 2 of diagram 

No 

Reset MMSK2. Wait for 
trap request 

DCLE 180 

Select device. Generate 
UCW address from device 
address. Get UCW 

Test Op bits and take data 
cycle. Store data at data 
address and decrement 
count 

Yes 

Reset Op bits 

Go wait for 
status-in 

----I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

1---------, 
I 
I 

I 
lIst CCW data address 0000 
I 2nd CCW data address is in 
lIst record read 



A 

B 

c 

o 

E 

No 

F 

G 

H 

2 

Diag 5-22 
Part 1 2H 

A 

3 

DCLL IPLWTL 

Reset MMSK2. 
Wait for trap request 

DCLD OPBRCH 

Take data cycle. 
Store data at data 
address and decrement 
count 

Reset op bits 
(expecting status) 

-----1 

Service-in 

Yes 

ITrap to 170 for data service 
Ion nonbuffered device (ser-

I
vice-in, (not) status-in). 
Otherwise, trap to 180 
I(data service for buffered 

I d~vice or status for any de
VIce. 
I _____ ~ 

DCLD 170 DCLE 180 

Channel low-priority 
routine 

Status routine 

Set command-out 

Diagram 5-22. IPL Load Burst Channel (Part 2 of 2) 

4 

1PL 

No 

Yes 

'f 

Set up for chaining. 
Read next CCW 
address 

DCLB RDHWIX 

Read CCW 

DCLC ENTRY 

5 

Channel initial selection. 
Send address, then read 
command to device 

Prog star 
0000 

No 

Simulated CCW a 2 0 0 

i 
Read 1_, 
command 1 

I 

0000 

PSW 
(Replaces simulated CCW) 

0008 

IPL CCW 1 

0010 

IPL CCW 2 
(if CC flag in CCW 1) 

2 

0 

2 

A 

12 

0 0 

Data 
address 

6 

DCLL IPLSTB 

Check that status is good. 
Reset burst latch. Set 
service-out 

Reset MMSK2. Read de
vice address from switches 
(CSTS). Store device ad
dress at 0002 (interrupt 
code of IPL PSW) 

BSYS RETURN 

Reset load latch. Set up 
reg to point to IPL PSW 

BPSW LPSW 

Load IPL PSW from 0000 

Exit to CICY 

Read first instruction 

4 6 

0 I 6 ! a a 0 I a 
I \ 1 
1 0110 , 1 

a 1 8 

1 
~ CC SL1', IByte count = 241 

I 1 1 flags 
I 1 

4 6 

C E 

14 16 
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A 

B 

C 

• 

0 

E 

F 

G 

H 

2 3 4 5 6 

T2 and Rst ______ ---, -
(Not) RD-WR Share -----I 

40ms 
A Proceed 

Busy or New Line 
KB Bits 8, 4, 2 -----------1 

A 

TE Gate (Micro) ---------+--1 OR (Not) Read Latch 
A 

KB Restore 

28ms Kybd Read 
TA RegSet------------------~~._~--~---J~------~ 

500ns 

K High 0 (Micro) ______ ~------_L_A..... F L (Not) SS2 (Used to set Case Store L only) 

T A Reg Reset ---------i 
Attach Rst 

KB Strobe (Bail Contact) ~.-----------------' 

SS2 A OR 

Ext Bus Out Bit 0-7 

RD-WR Share 

FL 

(Not) UCase Store L..:----1 

LC KB Char L-----L---1LJ 

Tilt/Rotate 
Translator 

SS2 

r-------To T R Reg 

Tilt/ Rotate Magnets 

T1 

(Not) Set Shift PR-KB Req 
(From Write Ckts) 

TE 
Data 
Reg 

EBCDIC t---..,¥.-.. 

TA Share Rst 

Attach Reset 

TE Gate 

Attach Rst 

Printer Busy 

Cycle I ntlk L 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11 . 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Data Ready 

OR FL 

OR 

TE Gate -------1 

Machine Reset Sw ----I 

Cycle Intlk 

FL 

Attach Reset 

to T/R 

(Not) Initil Prtr L-----------1 
(Not) Function Cycle-----I 
(Not) Shift Cycle L..:------I 

Printer Busy ------t 

Request Key 

Read L (TAO Micro) 

KB Restore _2 18 

Proceed 2 9 

Key Pressed 

KB Strobe 5 

SS1 26 
28ms 

SS2 (Not) 7 ~Ons 

RD-WR Share L 68 - (TA6 Micro Rst) 

PR-KB Req 9_ (Not) 9 

Gate TI (Micro) -Gate KB Char to CPU 

TE Gate (Micro) __ ilate EBCDIC Char tQPR-KB 

Data Register 12 

Data Ready L 12 15,17 

Cycle Intlk L (Not)9,14,(Not)17 _ (Not) 14, 17 

Tilt/Rotate Magnet 15_ (Not) 15 

Printer Busy CB 2 

SS3 2,12 40ms 

-
---

--

Diagram 5-71. 1052 Read Operation 
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A 

B 

c 

o 

E 

F 

G 

H 

2 3 

Prtr Write 

T A Reg Reset 

T A Reg Set------iJ-:A:-1r-:-F L:-1~-----. 
K High 1---~~~----1_...:...:._ .... 
(Micro) 

~OR r-___ ..I 

A ttach Rst -------1 -

I 

4 

TE Gate ------l
OR-

Machine Reset Sw - -

(Not) Sh ift Cycle L 
Ext Bus-Out Bit 0-7 ______ • 

(Not) En d of Line Sw 
(Not) Da ta Ready L 

A OR L Rd-Wr Share -
------~ -- ~ 

(Not) In itial Prtr L - FL OR -PR-KB Req 
(From R ead Circuits) 

5 

TE 

Tiltl Rotate 
Translator 

6 

,.......- To TR Reg 

Tilt/Rotate 
Magnets 

T1 

0 0 
TA Shar eRst (Micro) - Data .-It EBCDICI-_ .. IIM ........... '-" j 

y 

-_r__ 

________________ ~O~R ____ -J~ , 
Attach R st Reg TO T/R 

Data Ready 

OR FL r-
TE Gate ------------"-_---- Cycle Intlk 

L-________ ~_.----~----------------~~ 
Attach Reset -----------1-,_ '----------...... 1 A 

OR 1M 
r--'I.-_I.-_--'r- (Not) Printer Busy ~ 

--------Ir-

A 

J Attach Rst~ 
~ ~ /Il--_L.-_----II 

A 

FL 

Printer Busy 

Cycle Intlk L ---------i~ 

Printer Busy ----------i_ 

1. Write L (T A 1 Micro) 

2. RD-WR Share L 1 Share Rst T A6 "7 "'C""( Not) 5 

3. PR-KB Req 2 (Not)~7 

4. TE Gate (Micro) -
5. Data Ready L 4 8,6 

6. Cycle Intlk L (Not) 2,5 (Not) 8 8, (Not)5 

7. Ti It I Rotate Magnets 6 (Not) 6 

8. Printer Busy CB2 

(Not) Initl Prtr L A 
(Not) Function Cycle
(Not) Shift Cycle L-

10.00-

-
(Not)2,5,(Not)8 

V- T2 

V- R5 

V- R2A 

V 
R2 

V- R1 

Diagram 5-72. 1052 Write Operation 
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(J"J 

~ 
e...,) 

0 -0> 
00 

0 
m" 
to 
"""'I 
Q) 

3 
(J"J 

~ 
~ 

""0 
:0 

I 

A 
CD 
("') 
Q) 
en co 
en 
:::::r 
=+; 
r-t 

""0 
Q.) 
"""'I 
r+ 

o 
-+. 

A 

tV B 

c 

o 

E 

2 3 

Lower Case 
KB Bit A ---------------1 

A 
KB Bit 8, 4, 2 ---------.---___t 

Upper Case 
KB Char 

(Not) Shift Cycle L ___________ -1 A FL 
(Not) KB Bit A -------------oL-I 
SS1 

Initial Prtr L --------------1 

Write L 

(Not) New Line 

(Not) Space 
A 

Lower Case Character --..... -----.......,L-I 
(from Data Reg) 

(Not) Function Cycle ----------;A 
Write L ---------------1._ J 

4 5 6 7 8 9 

-
(Not) Data Ready L-
(Not) SS2 A r---------------~~~ SS2-------r~r-, 

~-.-.9-A--U-C-as-e-S-t-o-re-L--:---:-----_ -_ -_ -1-1 A C ~ 0 R l 
.. 9A (Not) U Case Store L - A OR .......... ~-(-N-o-t-) -R-D---W-R-S-h-ar-e-L·---I A 

Shift Cycle 
~ L-__ ,---, 

U Case Store 

0...-...- f--- U Case Sto re L .. 4A 
FL 

A r---- -

UC 

OR 

FL 

Write L ----. 
Initial Prtr L~ 

.-'-----""" 
i.---

.. 6C Cycle Intlk L 
(Not) Printer Busy ________ --+ _____ +---1 A 

~------~~~ OR ---

.. 6C (Not)Cycie Intlk L-------------+-___t 
~ A 

Read L---------------------t ---........ -~ 

~I---------I---I~ OR " -----. __ ..J 

Initial Prtr L --...... __ ....1 

~---------UC Decode-------------------------.---~--~ 

I Cycle I ntlk 

- .. 5B 

New Li ne L ----------1-LD 
SS3 -----------t~1 ~r---..., 

------------tl A F L Lower Case (Not) Printer Busy 
(Not) RD-WR Share 

Printer Busy ------------r~r_, 
~ OR r-----, ____ .... r--:AB ~W---~~ D 0 

r LJ .--------t.~ 0 R t-+-_________ L----I~t-----4I-~1 ~ Attach Rst-----------~--___I~ 

Initl Prtr L---~_ ""-

,....------ Sh ift Cycle L ---+--+--+----+-----.. 

~A 
SS2-------+--~_-~ 

'----

Write L A 
(Not) Printer Busy-__ 
Initial Prtr L -----~ 

OR r-

TE Gate--------f_ 

Data Ready 

-""-".--:F~L-,:.-+----1 

~--------___t---

1....------ Shift Cycle L---------------I A 
1....-___________ UC Decode ___ 

Printer Busy------~r'-' 
~ OR r--.. __ .J----4~-I--- (Not) Data Ready L .. 7A 

Attach Rst ""-

Upper Case 

U D 
I 



3 4 5 6 

1 Read Latch 

2 Shift Key (Upper) KB Bits 842 

3 KB Strobe I 

A 
4 S51 1,3 I 

, 

5 5S2 (Not) 4 • 

6 Lower Case K B Character 1-' 
J 

7 Upper Case KB Character L (Not) 10,2, (Not) A- 4 

8 UC Decode 7 (Not) 7 

9 Set Shift 8 (Not115 _ 15 

10 Shift Cycle L 5 9 -.iNot) 12 (Noti14 

11 Data Ready L 5 10_ 12 14 

12 Cycle Interlock L 11, (Not) 14 - (Not) 11 14 B 
13 Upper Case Magnet 8,10,12 _ (Not) 12 

14 Printer Busy (CB 7) 

15 U Case Store L (Not) 5,8,10, (Not) 11 

16 SS3 5, 7 40ms 

17 KB Restore 16 (Not) 14 

18 Character Key 
J 

Upper Case Shift (Read Operation) 

c 

1 U Case Store L 
7, 12, (Not) 9 

2 Write Latch (TAl Micro) 

3 RO-WR Share L 2 10 2, (Not) 9, (Not) 12 

4 PR-KB Request 3 (Not) 3 3 

5 TE Gate (Micro) • 
6 Char in Data Reg 5 o 
7 LC Decode 6 

8 Set Shift 1, 7 (Not) 1 

9 Data Read y L 2,12 (Not) 14 

10 Share Reset (T A6 Micro) • f\ 
11 Cycle I ntlk L (Not) 3,9, (Not) 14_ (Not) 9,14 (Not) 3,9, (Not) 14 ! I 
12 Shift Cycle L (Not) 3,2,8 

\ ) 2, (Not) 8, 11, 
(Not) 14 

13 Lower Case Magnet 7,11,12 _ (Not) 11 \\ 
14 Printer Busy CB7 J~ ») 

E 15 Ti It I Rotate Magnets 
,~ 

6,11,(Not)12 / 

Shift To Lower Case During Write Operation 

F 

G 

H 

Diagram 5-73. PR-KB Case Shift (Part 2 of 2) 
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A 

B 

c 

2 3 4 

Objective: Start a PR-KB alter or display operation. 

Assume: 1. PR-KB alter display switch is operated during the execute phase 
of a 360 arithmetic or logic instruction. 

2. No other I/O requests or interrupts are pending. 

..,-----

~---

,..--

PR-KB attachment 

Operate PR-KB alter 
display key 

Activates: 

1. Alt/Disp latch TT3 

2. PR-KB req TT6 

3. Integrated I/O request BBl 

..... 4. (Not) S7 branch cond 
• 
L. _______ _ 

I L _________ _ 
-~ 

Microprogram 

(In progress) 

Execute phase of 360 

BSWI CHECKB 

Test for native request 
BBl = 1 

Test for PR-KB request 
TT6 = 1 

DYPE TWRREQ 

Test ALT jDisp active 
latch TU3 = 1 
Determine reason for 
PR-KB request 

o L _ _ _ _ _ _ __ _ _ _ _ __ ~ IT3 = 1 

E 

F 

G 

H 

To ALDP start 

Diag 5-78 

Message Formats 

~
~ : ~~~!~:y 
p = program 

Alter storage L Address 

Input message: a xxxx ~16th halfword 
Input data:· ~x xxxx xxxx xxxx xxxx ......... xxxx 

_____ Xxxx (EOB) 
Note 1 

Display storage 

I Space or any character to type 4 more halfwords. 
Input message: dp xxxx EOB or CANCEL to return to start of ALDP routine. 
Output data: ..,.....@xx xxxx xxxx xxxx 

Notel:~ 
Two spaces if odd starting address 

Diagram 5-77. P R- KB Alter-Display Start 

5-77 (10/68) 

5 

, 
I Alter/Display active latch 
I is turned on in ALDP rou
: tine during initial line feed. 
I See diag 5-79 
I 

6 



2 3 
Diag 5-79 6H 

Alter Dispaly start y 
A ALDP START 

Set protection key to zero 

--
lni tialize flags/control I Allow start key is a flag 
word regs (see block I that permits exit from 
at 2D). Allow start key I ALDP rtn. See diag 

I 
I 5-794D. 

Initiate line feed , 
LINEFD 

B Diag 5-79 2A 

Line feed subroutine 

J 
Read 2 operation charac-
ters. Disable start key 

I after first character. REDCH1 

Diag 5-79 6A J 
Read 1st char subroutine J 

I READCH 

c Diag 5-79 5A J 
Read character subroutine J 

J 
lst Character: 

a = alter Set up flags and control 
d = display word for alter or display 

2nd Character: and storage area 
a = auxiliary 
c = control 
p = program 

Read 4 address digits and READCH 
store in control word 

I address reg D 

Diag 5-79 5A 

Read character subroutine 
(BAL 4 times) 

J 
Force a new line. 
Space twice if odd address I LINEFD 

Diag 5-79 2A 

Line feed subroutine 

I SPACE 
E 

Diag 5-79 3A 

Space subroutine 
(BAL 2 times) 

.J 

Set halfword counter to 
4 (for display) 

F 
d) 

G 

H 

Diagram 5-78. P R- KB Alter-Display Operation 

1. Read halfword 
2. Unpack each byte 

(convert to EBCDIC) 

4 

Display 

3. Type character ~-------. 
4. Decrement halfword 

counter. 

Read EOB, SPACE or anYI-____ --, 
character from keyboard READCH 

Diag 5-79 SA 

Read character subroutine. 
If EOB or CANCEL. return 
to start of A LDP rou tine. 

5 6 

Set column count to 16 
(line length in halfwords). 
Check for valid address 

Alter 

Read 2 keyboard 
characters 

Yes 

SPACE 

Diag 5-79 3A 

Space subroutine 

Line feed needed after 
16-halfword columns 

READCH 

Diag 5-79 SA 

Read character subroutine 
(HAL 2 times). Return to 
start of ALDP routine 
if EOB or CANCEL 

Space needed 
every 2 bytes 

Exit: If EOB or CANCEL is detected 
read character subroutine the micro
program returns to thc start of ALDP 
routine. If start key is then pressed, 
exit occurs in BSWI routine after 
line feed is initiated. 
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• 2 3 4 

ALDP 

Line feed subroutine 
Type character 

Space subroutine 
subroutine 

A 

TYPCHR 
r-----------~ - - -r-----~----___, 

Write L generates I 

PR-KB reg 

B return regs 

Set soft-stop latch 

BSWI RESTRH 

c 

No 

D 

Terminate ALDP 

Go to BPSW 

DYPE TWRREQ 
AltjDisp latch active latch (TU 3) is on. 

E 

F 

G 

H 

ALDP RTTYP 

Send character from write 
data reg to PR-KB 'IE reg 

Translate character and 
send to TE reg. Pack 
character if req uired 

Restore backup and IL\ L. 
return regs. Reset read L 
(T AO). Reset write L 
(TAl). Reset /\1 t 'Disp act 

(T A3) issue share rst 
(TA6) 

IL\ L return 

Diagram 5-79. PR-KB Alter/O isplay Subroutines 

5-79 (10/68) 

5 

Read character 
subroutine 

Yes 

Reset read L (TAO) and 
write L (T A 1). Issue 
share rst (TA6) 

Restart: 

READCH 

Return to beginning of 
ALDP routine. 

Diag 5-78 2A 

6 

Read 1 st character 
subroutine 

- - -, This flag distinguishes 
I read character from 
: type char. (see coordinates 
I 4F) __ ~_---I 



A 

• 

B 

0 

1 

2 

3 
4 

5 
6 
7 

2 

Program Storage 

Address Hex 0080 

80 81 

Micro- Branch 

Program Conditon 

Mask Reg Reg 

(MMSK) (BA) 

Channel High Trap 

2311 Disk Control Trap 

Channel Low Trap 

2540 Reader Trap 

2540 Pu nch Trap 

Communication Bit Service 

Communication Char Serv 

Level 1 Priority Hold 

3 

LOGOUT AREA 

82 83 

Machine Count of 

Check Reg Mach Check 

Errors 

(MC) 

0 ChnlO Interrupt 

Mode Bit 0 

2 Mode Bit 1 

3 Mode Bit 2 

4 IPL Latch 

5 LS Zone Bit 0 
6 LS Zone Bit 1 

7 LS Zone Bit 2 

H Bits 0-1 are logout code (00 for machine check) 

4 

84 85 

Address of Control 

Word where Machine 

Check Occurred 

*0 File Control Check 

1 Storage Protect Check 

2 Storage Address Check 

3 Control Word Parity Latch 

4 Storage Data Parity Latch 

5 ALU Error Latch 

6 A-Reg Parity Latch 

7 B-Reg Parity Latch 

5 • 6 

Note: This diagram shows machine check logout only. 

For channel interface control check, layout of logout 

area is changed as follows: 

Byte 
82 GS chnl ext conds 

84 GT chnl ext conds 

85 GD chnl Ext conds 

86-87 Unit I D 

.,. Bit 0= 1 indicates that the machine check indicated in bits 1-7 occurred while in 231'1 Disk Mode (not File Share Cycle) 

c 

o 

E 

F 

G 

H 

gg~i!iQ!l_~ 

The microprogram traps to address 0220 if all of the following conditons are satisfied: 

1. MMSK bit 8 and 9 off. (Not system reset, CSL, IPL or prior machine check) 

2. The Mach Chk Mask latch (MW bit 5) is on. This latch is set if PSW bit 13 is on 

when the PSW is loaded (BPSW routine). 

3. The Mach Chk latch turns on. The conditons that turn the Mach Chk latch on 

are indicated by the MC-Reg shown at the top of th is page. 

Q~ect~~ 

A. Machine Check During I/O Trap 

1. Terminate I/O operation. 

2. Attempt I/O interrupt. 

3. Store logout information and print logout area before next CPU instruction. 

B. Machine Check, Not I/O Trap 

1. Take machine check interrupt. Store machine check old PSW and load new PSW. 

2. Store logout information. 

3. Print logout area. 

Start 

BMCK 0220 

· Save address +2 of fail

ing microword in zone 

4 backup 

MMSK9 resets mach check 

latch. If a second mach 

check error occurrs be

fore MMSK9 is reset, the 

hard-stop latch will be set 

· Set MMSK9 
____ 1--_________ -1 

· Save MMSK and BA 

regs in aux storage 

· Set logout latch 

Ex it to appropriate I/O 

routine on basis of MMSK 

bits to: 

1. Terminate I/O oper

ation and 

2. Attempt to force an 

I/O interrupt 

Exit to I/O Routine 

No 

Logout latch (TT7) actI

vates: 
. PR-KB reg (TT6) 

Integrated I/O request 
(BB1 ) 

(Not) 57 bra nch cond 

· Get machine check old 

PSW address (Program 

Storage Hex 0030) 

CSTS PICKUP 

· Clear H1. This reg is used 

to store high 8 bits of 

24-bit addr in old PSW 

· Add 07 to old PSW addr 

so that it points to the 

last halfword of Instr

uction address in old 

PSW 

BPSW ENTRY 

· Store machine check 

old PSW 

Load machine check 

new PSVIJ 

BSWI CHECKE 

1052 request (act ivated 

by logout latch) causes 

branch to PR-KB request 

rout i ne 

Diagram 5-80_ Mach Check Logout 

No 

DYPE TWRKLQ 

Logout latch TT7 causes 

branch to BMCK routine 

· Get logout Information 

and store it. (See layout 

at top of page.) The addr 

of failing mlcrollVorri IS 
corrected before It IS 
stored 

· Set ALDP (Alter/Display 

halfword count to type 

3 halfwords. 

Reset PR-KB-- - -

latches If on: Read, 

Write, Mlcroforce, and 

RD/WR Share 

Get PR-KB UCW arlriress 

(00F8) Reset channel 

status and flags/op byte. 

· Set ALDP variable con

trol word to display 

prog store ~ 
· Set A LOP flags for mac 

chk or CE trap uperatlon 

· Set A LOP data addr reg 

to 0080----, 

ALDP LI NEFD 

Perform line-feed op· 

eratlon uSing ALDP 

subroutine 

I 
I 

I 

Routine IS also lisen for 

CE trap logout 

MMSK9 resets mach chk 

latch. If a second much 

chk error occurs before 

MMSK9 IS I'eset, hard

stop latch will be set 

Any 1052 operation 

in process is terillirlated 

_J'-------___ ---I 

T
I 
I 
I 
I 

Alter/Displayoper

ations employs BSWI 

routine to await PR-KB 

request for each char

acter or function 

ALDP COLcN.2:..._1 

Print logout area uSing 

display portion ot A LOP 

routine 

End of logout 

ALOP routine branches to BSWI 

after logout. 
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OJ Clio 

Ul c.o 
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tl) 

:3 
0 C[1 ......... 
Q) 00 
00 91 

5: A 
0 
< 
ctl 

» 
""""I 

rl 
:::r 
:3 
ctl 
rl 

0 

:2: 
0 
""""I 
0. 

m 
X 
rl 
ctl 
""""I 
::J 

B 
tl) 

.." 
tl) 

Qo 

rl 

-< 
rl 
0 

r 
0 
0 
tl) 

(f) 
rl 
0 , 
tl) 

c.o 
ctl C 
:2: 
0 , 
0. 
---j 
-< 
u 
ctl 

eN ~ 

o 

E 

2 'f 

Move/ Arithmetic Word (Word Type 3) 

(External Facility to Locill Storage) 

Word Type 

Control 

Function 

AS Decode 

BS-Fieltl 

( Address) 

Control 

Function 

Word Type 

HO~STPO 

Objectives: 

CTRL Reg 

Bit Status 

0 0 L 
1 1 I 

1----1----
2 0 

3 1 
1""-- 1---

4 0 

5 0 

6 1 

7 0 
r.-- 1----

8 1 

9 1 I 
10 1 I 
11 0 ------
12 1 

13 1 

14 1 
r-- ---

~ 15 1 

RCOll 

3 

Ct I R Bt 3 r eg I 

Ctrl Reg Bit 12 

Word Type 3 

AS-Field Decode 2 

CPU Mode 

1. Address 'STPO (O-Reg in CPU Model 

2. Gate STPO to Local Storuge 

3. Address: HO 

4. Write STPO into HO 

4 5 6 

'STPO is an external register determined (gated) by the contents of the mode register (TR052 or MDM4-14) . 

Refer to MDM4-90, Part 1 for STPO and Q-Reg gating 

CPU Mode: STPO=Q-Reg 

2311 Mode: STPO~FO-Reg 

Channel Mode STPO=GO-Reg 

Communications Mode=HO-Reg 

B--G," bt to AB ----------------1 A 
AB 

Asrn 
SAOO 5 .STPO Bits 0-3 and----I 

G-Reg Bits 4-7-----; 

G- Go" STPO ----i~-__I A 

DP041 OReg Bits 4-7 -----I 

Ext Bus-I n 

SAO 11 -SA09l 

A 

Reg 

RA011 

B 

Reg 

RAOll 

SX083-4 Z-Bus :=E-
(Not) Ctrl Reg Bit 0 ----0- A STPO Bits 
Ctrl Reg Bit 15 ------ A Gate Z to LS 

Clock On ---------

>-

BS-Field Decode 6 or 7 [}-

_
______ A LS Adder X 

BS Even Write _ 

CC071-081 

MDM4-32 Part 2 

Ctrl Reg Bit 8 0-
BS Y-LineG __ a_te ________ A LS Addr Y1 
LS Zone 0 -

CC10l 

MDM4-32 Part 3 

6 

HO=*STPO Bits 

Blocked 

Adder 

Local Storage Zone 0 

7 8 9 



(Jl 0 • 60 OJ 
(j) to 

-, 
OJ 

3 
0 sn --... 
(j) 00 
00 9" 

U) 
A 

r-+ 
0 -, 
OJ 
to 
CD 

:2: 
0 -, 
0... 

~ 
::J 
Vl 
CD -, 
r-+ 

U) 
r-+ 
0 -, 
OJ 
to 
CD B 
?\ 
CD 
< 

~ 
0 
-, 
0... 

-l 
< 
""0 

.. 
C'D 

I'\.) 

-u 
OJ 
-, 
ri-

o C 
-+. 
I'V 

o 

E 

2 3 4 5 

Mode Reg Zone 0 ------~ 

P1 _______ o-(NotICtrIRe
g
BitS-----f,FYOl A BS Odd Read t} 

Word Type 2 ----- A X6 

CC081 BS-F ield 6 or 7 ----

P3-------O-

_ _ A BS Even Read--[J '--

CTRL REG 
Bit Status 

Word Type-i 
0 a 
1 

1--
storage __ i 2 a 
Control 3 1 

AS~F,,'d -1 4 0-

( Datal 5 a 
Byte 6 1 

Select-{ 7 0 
I-- - --

BS-Field , S 0 
,-, 9 

(Address) I 
10 1 

Main Storage {. 11 0 
1--

Mod;fi" -1'2 
Control 13 1 

14 0 
1--

Word Type { 15 0 

RC011 

Example Word 

Word Type 2 - A 
CC071 BS-Field 6 or 7 X7 ---

AS-Field Decode 2 -----19- 5-86 P2 4C 

r-------------------- 00-01 to AB A 

AB 
Asm 01 

~__4--- B-R eg 

A 

Reg 
1--4~-01 to Ml 

ALU 

Hf----4-- (Not) Ctrl Reg Bit 7 ----I 

Word Type 2 -------1 

,...---+--- Ctrl Reg Bit 12 -----L._...I 
Carry I nsert ----I ..... __ ... 

Word Type 2 -------1 

f-----4--- (Notl Cnl Reg Bit 14 DO 
B 

Reg 

RB011 

AL091-161 

Modifier 
Plus UPdate:=f} 

A Modify-----------I 
Adder 0 Bit Carry '----.... 

AL221-241 

ISK STPO AS, 0 I 2 (Read two keys from STP1 to the Q-Reg.J 
Objectives: 

1. Read the indirect address from D-Re!Jister IUCW addressl 
and place in M-Register. 

2. Read halfword from auxiliary storage address by M-Reg and block. 
3. Read out halfword from STP1 address by M-Register to Q-Register. 
4. Update the indirect address by 2. 

* The address update by 2 is accomplished 
by bringing up the carry insert line and 
the B-Reg line, causIng a carry into the 
bit-6 position of ALU, thus incrementing 
by 2. 

sm 

-

6 

LS 

Addr !-Address D-Reg-

7 

Local Storage Zone a 

DO 01 

Example: 
UCW address of 
native reader 

,/ 

8 

ASM 00000000 1 1011000 0008 

DOtoM0-1 

1
0 

MO 

~ ~- Reg 

L.-

M-Reg 
MC011-051 

Asm 

MC011-101L 
1
0 

I M1 H4 I 

l 
Reg 

h To LS Data Asm ~ :;)-86 P2 4C 

To LS Data Asm --D 5-86 P2 4C 

I 

MOOA 
(00000) 

M10-4 
(11001 ) 

.. 

To STP Addressing --c:> 586 P2 2A 

Aux Storage is also addressed by the 
M-Reg and data is read out. The local 
storage data assembler however, is not 

gated, thus preventing local storage 
access. 

9 



I'V 
0 
I'V 
(]1 

"T\ 
m 
$ 
0 
~ 

0 
........... 
0) 

Ee 
CJ'I 
00 
0) 

::::l 
en 
CD 
""'I 
~ 

C/) 
.-+ 
o 
""'I 
C.J 
to 
CD 

7\ 
CD 
-< 

'" o -'" 

2 3 

ISK STPO AS, D + 2 

5-86 Pl 9C 

4 5 6 

Note: In the example shown, X7-Y6 address the STPl location containing the 
storage key for a particular I/O channel and communication subchannel. 

A ~ ~~g~~)----r::-LAddrBitS10,4'5{}X7AddrLineSTPl 
(Not) Gate MO 0 thru MO 4~ 
(Use Aux Store) XQ001 XQ011 

1 and 2 

This is done using the M-reg contents each time an auxiliary-storage address. 
is used to read out the control information for an I/O channel or 
communication operation 

STPl Bits 0-7. P 

(Not) Addr Bit 3 Y6 Addr Line STPl A See Note ----~---------X 

T5----------------~ XQ007 

STP 1 Read Latch -e~---------------I STP1 
First Cycle Storage Word 

XQ091 XQ007 

Gate CPU to Ext Pulse --__________ -1 

7 

STP10_7,P-B-Reg 

XQ031-32 
XQ031 
XQ032 

(Not) 2311 Mode or File Cycle Steal 

5-86 P1 4C ~AS Field Decode 2--------~ 
XQ081 

SetQ----------------------~ 

B 

c 

o 

E 

5-86 Pl 8D ~ALU to Byte 1 -----~--__, 
~ LS 

Data 

5-86 P1 8D D--Modifier to Byte 0 
Asm 

SL031-071 

BS Field 6 or 7 A -YO ___________________ _ 
Mode Reg zone~ 

(Not) Ctrl Reg Bit 8 

CC051 

P6----------------~ 

A 

Program Mem Word Latch 

CC10l 

A 
P8-----------~ 

CC06l 

BS Odd Write Line-----I 

X6------t 

BS Field 6 or 7 
CC071-81 

X 7------' 

BS Even Write Line ----I 

CC071-81 

LS 
Addr 
Asm 

UpdatedDlt D1 a 

Updated DO t a DO 

Address D-Reg -

I 

DO 
00000000 

D1 
11011010 

The updated storage 
address is stored in 
the address register D. 
Originally it was 00D8 
After update it is OODA. 

8 9 



(J1 CJ ro 0)' 
...... !.C ., 

Q) 

3 
0 (J1 -... ro (J) 
co ...... -

CJ) 
.-+ A 
0 
~ 

~ 
0 ., 
a. 

:::J 
en 
ctl ., 
.-+ 
CJ) 
.-+ 
0 
~ 

A 
ctl 
-< 
"T1 
C 

B 
:::J 
(") 

!:!" 
0 
:::J 

""0 
Q) ., 
.-+ • 
0 
-+0 

I\,) 

C 

• 

o 

E 

2 

First Cycle Storage Word (Word Type 2) 

(External Facility Access and Update Type) 

3 4 5 

MODE Reg Zone 0 ---------rl 
(Not) Ctrl Reg Bit 8 --------lJ YO-

6 7 

Local Storage Zone 0 

UO Ul 

00001000 00000000 0800 

~ 

Pl----------- [}- GG101 

_________ A BS Odd Read -----0-
W d Type 2. A or 

LS 
Xl- Addr 

Asm 

I---- Address U-Reg -

Ctr! Reg 

Bit Status 

0 a I 
1 I 

- -
2 0 

3 1 - -- - --
4 _0 

5 0 
I 

I I (No 

6 1 

7 0 
~Wor 

I- - - --
8 0 

9 a Ctrl 

10 0 

GG081 BS-Field 1 . 

eeOSl ....--1..-__ ...... 

P3 --------[j 
Word Type 2 ------ A XO-

A 1--- BS Even Rea:=t} 

CC071 BS-F ield 1 

AS-Field Decode 2 ~ 4-87 P2 2B 
ee071 

AB 

Asm 

1..-__ .... 1-- UO -

Ul A-Reg~~l'----------------~ 

RAOll 
t) Ctrl Reg Bit 7 8-
d Type 2 ---- A ~ B-Reg -~ 1--+ ______ ~1 
Reg Bit 12 -------. • 

ALU r----

Carry Insert AL091-16l 

~ UO to MO ------4 

MO 
Reg 

I 

L MOO-4 

14 (00001) 
I---

MC011-051 

M-Reg 

Asm It-° __ -+-_ M 1 0-4 -------' 

14 (00000) 
I---

8 

5-87 P2 2A 

11 ---
12 I 

13 

14 0 
I-- --

15 a 

(No 

AL271 

tl Ctrl Reg Bit 14 __ ---lr--

~Wor 

Plus 

A t--

d Type 2 --------1 
AL271 

Update --------[}-

B Reg ~-----t -

Modifier 

'----- U 1 to M l-L __ J-----1 
MCOll-l0l 

Ml 

Reg 

To LS Data Asm --E:> 5-87 P2 2C 

L-__ To LS Data Asm --E> 5-87 P2 2C 

L. _________ -I~ .. Main storage is also addressed by the 

RC011 _
_______ A Modify -------------------"1... __ ...J 

Adder 0 Bit Carry • AL221-241 

AL281 

Example Word 
ISK STPO U + 2 (Read Key from STPL into the Q-Reg) 

Objectives; 

1. Read the indirect address from U-Register and place in the M-Register (1st Cycle). 

2. Read data from program storage and block (1st eycle)_ 

3. Read out the storage key from STPl (addressed by the M-Register) into the Q-Register. 

4. Update the indirect address by 2. 

.. The address update by 2 is accomplished 

by bringing up the carry insert line and 

the B-Register .c 1 line. causing a carry into the 

Bit-6 position of ALU, thus incrementing by 2. 

M-Register and data is read out. The 

local storage data assembler, however, 

is not gated, thus preventing local 

storage access. 

9 



I'.) 

0 
I'.) 
(J1 

" m 
~ 
0 
~ 

0 --0') 

~ 

(J'1 

00 
'-l 

en 
r+ 
o 
:-' 

~ 
en 
CO 
~ 
r+ 

en 
r+ o 
:-' 

2 

ISK STPO U+2 
Second Cycle Storage Word (Word Type 2) 

(External Facility Access and Update Type) 

3 4 5 6 

.----- STP 1 Bits 0-7 

7 

Note; In the example shown, X 1- YO address tlfe 
STPl location containing the storage key 

4-87 P2 8B (Not) Addr==B-its 0-4 

A ~MORegBit4=G- A Xl AddrLineSTPl 
~ A AddrBit5 

(Not) Gate Ml0 thru M14 XOOll 
(Not Use Aux Store) XOOOl 

STPl 

I / 
__ 1_ - - - - L-_ 

for a block representing main storage locations 
0800 through OFFF (2-4KI. The X and Y 
I ines addressing STP 1 were developed by bits 
8-20 of the G.P. register designated by the 
R2 field in the instruction. Bits 0-7 and 21-27 
of the G.P. register are ignored. 

B 

c 

• 

0 

E 

P6 

M DM 4-90 Part 1 

(Not) Addr Bits 1-3 ----I 

A YO Addr Line STP1-----t See Note 

T5-----------; 

I 

I 

I L _____ ~ ,_ 

I I 
I I 
1/--

I 

XQ007 A 

A STPl Reid Latch-----e-------------------------e-----------------------------------------------------~ 
First Cycle Storage Word 

X0091 

MDM 4-90 Part 1 

X0007 

Gate CPU to Ext Pulse ----------------------1 
(Not) 2311 Mode or File Cycle Steal ------------1 Set 0---------------------------------------------------------------4 

4-87 P2 4B ~ AS Field Decode 2 -----' 

4-87 P2 6C [!>--ALU to Byte 1------------.r--..,r--- Updated Ul to Ul 
LS 
Data 

~ Asm 
4·87 P2 6D ~ Modifier to Byte 0 ---------;, ___ 1""--- Updated UO to UO 

SL031-071 

MODE Reg Zone 0 8-
BS Field 1 --------- A YO 
(Not) Ctrl Reg Bit 8 

GG101 

A BS Odd Write Line 

X0031-32 

UO Ul 
Program Mem Wd Latch Xl 

LS 
Addr 
Asm 

Add ress U-Reg 00001000 00000010 The updated storage address 
is stored in the U-Register. 
Originally was 0800; 

eG051 

BS Field 1 
ee081 

After update 0802. 

XO 

BS Even Write Line 
P8 eC071 

ee061 

sm 8;" 0-7 -8 
XQ031 
XQ032 

8 9 



0'1 0 
Co Qi. 
CO c.o 

""" C\) - 3 ~ 

a Cf1 -.. 
0) co co 9J 

A 
(f) 
rl 
0 
""" C\) 

c.a 
CD 

:2: 
0 

""" P-
(f) 
CD 
rl 

(f) 
rl 
0 

""" C\) 
c.o 
CD 

A 
CD B 
-< 

" C 
:J 
n 
rl o· 
:J 

:2: 
0 
""" Q. 

--I 
-< 
"'0 
CD 

~ c 
-u 
C\) 
..... 
r-+ 

0 -~ 

o 

E 

2 

First Cycle Storage Word (Word Type 2) 

(External Data Reg. Access and Update Type) 

Word Type 

Storage 
Control 

AS·Field 
(Data) 
Byte 
Select 
BS-Field 
(Address) 

Main Star. 

Modifier 
Control 

1 

CTRL REG 

Bit Status 

o 0 
1 1 --- r-----

2 0 
3 

4 0 
5 0 
6 1 - -7- - -,-
8 a 
9 0 

10 __ 0 __ 
-- -
_ lJ_ - __ L _ 

12 
13 1 14 0 

3 4 5 

Mode Reg Zone O-----I,l 

(Not) Ctrl Reg Bit 8 -----;LJ YO 

CC101 

BS-Field 1,~ 

=tJ-l .A 1 
A BS Odd Read 

Word Type 2 CC081 

CC05l BS-Field 1=t}-

=8-3 A XO 
A BS Even Read 

Word Type 2 CC071 

CC05l 

AS-Field Decode 3 ----[V 5-88 P2 2A 

(Not) Ctrl Reg Bit 14 RA011 
A 1-----+--

ALU 

6 7 

Local Storage 
Zone 0 

Address U-Reg ------I UO Ul 
00001000 00000000 

UO to MO 

MO 
Reg 

Reg 
'----- U 1 to M 1 Asm r-----, 

Ml 
Word Type 

{ -15-r-- O - >---..... Word Type 2 -----1 
Carry I nsert -----I 

AL091-161 To LS Data Asm -05-88 P2 40 
Reg 

RC011 

Example Word 

SSK STP1 U+l 

Objectives: 

1. Read the indirect address from U-Register and 
and place in the M-Register (1 st cycle). 

2. Read byte from program storage and block 
(1st cycle). 

3. Gate the O-Register to STPl (external loacal) 
storage) addressed by the M-Register. 

4. Update the indirect address by 1. 

AL281 UO-EJI---f 
Plus UPdatej}-

A MOdify ----------' 
Adder 0 Bit Carry 

RB011 

r--- To LS Data Asm --B 5-88 P2 40 

"The address update by 1 is 
accomplished by bringing 
up the carry insert line 
that causes a carry into the 
bit position of ALU 
incrementing by 1. 

8 

0800 

or. A 5-88 P2 2B MO 0-4 
4 (00001) 

7 

0 0 

4 

7 

Ml0-4 
(00000) 

Main storage is also addressed 
by the M-Reg and data is read 
out. The local storage data 
assembler however, is not gated, 
thus preventing local storage 
access. 

9 



N 
0 
N 
Ul 

"T1 

m 
~ 
0 
~ 

0 

---()) 
CO 

Ul 
Co 
CO 

Cf) 
r-+ 
o 
--: 
OJ 
to 
('!) 

:2: 
o 
--: 
~Q. 

Cf) 
('!) 
r-+ 

Cf) 
r-+ 
--: o 
OJ 
to 
('!) 

A 
('!) 

-< 
11 

2 3 

SSK STP1 U+l 

Second Cycle Storage Word (Word Type 2) 

A (External Data Reg Access and Update Type) 

Gate CPU to Ext Pulse 

(T2 Time 2nd Cycle of StorWord) n 
4-88 Pl 48 0 - AS Field Decode 3 -----1 A I 
B (Not) 2311 Mode or File Cycle Steal 

XOOSl 

o 
o 
o 

o 1 
Reg 0 

o 
o 
o 
o 

X0031 

STPl Write Line 

4 5 

** Refer to Diag 4-90 Part 1 

for details on X-V addr8$s lines STP1. 

I-- O-Reg Bits 0-7,P 

X0007 

§ "(Not) Addr Bits 0-4 -----0-
§f A Addr Bits"" r me 
~ 4-88 Pl 9C Q- "MO Bit 4 ----------[} A Xl Add L· STPl 

(NotiGateMl0thruM14 - X0011 

(Not Use Aux Store) X0201 X0007 

"Not Addr Bits 1-3 =8-
A YO Addr Line STPl 

Read Latch "" 

X0003 

:~"_C_y_C_I_e _S_to_r_a_

9

_e_W_o_r_d ________ & 
c X0091 

5-88 Pl 7C [9-- ALU to Byte 1 J I 
Modifier to Byte 0 

LS 
Data 

Asm 

5·88 Pl 7C 0-

6 

X-Axis 

Z-Axis 

~ 

I 

Add"" UR'" J LS 

Addr 
~ 

Asm 

Mode Reg z~ne 0 
BS Field 1 A YO 

(Not)Ctrl Reg Bit 8 

o 
P6 ------------t 

BS Odd Write Line -----I 

Program Mem Word Latch A Xl 

BS Field 1 

XO 
BS Even Write Line 

PS CC071 

E 

7 8 

'" In this example, only MO bit 4 is active, thus only address bit 5 is developed. 

0 

1 

2 

3 

4 

5 
6 
7 

P 

I 
UO 

00001000 
Ul 

STP1 Storage Allocations 

Program Storage Keys--X:0-3, Y:0-5, Z :0-3 

2 Channel Keys--X: 4·7, Y:0-7, Z:0-3 

3 Communications Keys--X:4-7, Y:0-7, ZA-7 

Y·Axis 

o 2 3 4 5 6 

STP1 

00000001 0801 

\ 
The updawd storage address 

is stored in the U·Reglster. 

Originally it was 0800. 

After update it is 0801. 

7 
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• 2 

Run In Objectives: 

Feed three cards into t he reader. 
Data from first card in the column image buffer. 

First card checked for hole count errors. 

3 

A Data from second card in the row image buffer. 

B 

Microroutines Integrated Control 

I 

4 

2540 Timing 

Run In Latch 

Rd Clutch Latch 

No 1 Br Latch 

No 1 Br Diy Latch 

Br Station Gate Latch 

No 2 CL Sw 

No 2 Br Latch 

No 2 Br Diy Latch 

Rdr Ready Latch 

2540 

Diag 5-106 

Reader trap. Setup row 

image address and trap 

counter 

j- Set the rdr clutch latch -1-
(MOM 4-102). 

This sets the reader-request 

trap latch. The reader

request trap latch sets the 

rdr trap inlk latch (MOM 

4-102) 

First Feed Cycl e 

Cards read y to feed. 

Press START key. 

Motor starts 

c 

o 

E 

F 

G 

H 

Return to link adr 

Diag 5-106 I-t - Normal trap operation I-
I-------------l occurs (see timing chart on 

120 traps (data) are taken. MOM 4-111). False read 

The row Image buffer con- errors are Ignored 
tains 120 bytes; each byte 

is set to FF. 

After the last trap (120) 

data) set the rdr status 

req latch. 

Set R K=02 

Reset rdr cmd inlk 

Rst RP K=20 

Set the t ra nsfer bit 

I 
Return to link adr 

P22G 

Readout UCW bytes in

to local storage registers. 

Recognize transfer bit 

being on. 

Reset rdr status and de

vice end. 

Rst R K=03 

A 

Diag 5-101 P22A 

'" t -Set ,d, >tat", laloh. 
Set status req latch at I- - - T4 (MOM 4-104). 

Rest rnr cmd inlk latch 

(MOM 4-104). 

This resets the read feed 

latch., stacker select 

latches and sets the inter

vention req latch if not 

set 

- - Rdr status request causes 
the externJI facility RS 

bit 6 to indicate a 1. 
The external facility: S7 

to indicate a 0; BB bit 1 

to indicate a 1 (MOM 
4-40) 

Reset rdr status (MOM 

t 
4-104). This resets rdr 

_,-_s_t_at_U_S_'_d_e_V_ic_e_e_n_d_an_d_~ status req 

Diagram 5-101. Reader Run In (Part 1 of 3) 

5-101 ( 10/68) 

Rd clutch latch energizes 

and starts a feed cycle 

- Card 1 is being fed, reader 

brush impulses are sent to 

the control section 

5 6 

315 315 315 

I I I 
-L. -L --L 

I 120 I I 

I I I 

I - I - I -I I I 
I I I 

I I I 12 

I I I 2~ 

I 
First Feed I Second Feed 

I Third Feed 

Start 

2540 

I 
'---

OE - Read Check ,-

After First Feed 

2540 

I Trap {data) 

,--r--

OE I-- Read Check 

C'-

Error checking IS done but 

errors are Ignored. 

No data read, so row I mage set 

to F F (compliment of input data). 

Transfer of row image to column 

image is done. 

No.2 Br 

Row Bit 

Odd-Even 

Latches 

No.1B' U 

Row Bit 

Odd-Even 

Latches 

Row I mage 120 Bytes 

I 
I 

Column Image 160 Bytes 

Row Bit 

Odd-Even 

Latches 

.-..--u 
Row Bit 

Odd-Even 

Latches 

Row I mage 120 Bytes 

(each byte equals F F) 

I 
I 

Column Image 160 Bytes 
(each byte equals 00). 



A 

B 

c 

o 

E 

F 

G 

H 

2 

Microrou tines 
Diag 5-101 PI 2H 

Set up for stacker sel
ect(Rl) and set read 
feed latch 
Set R K=40 

EXFR XFER 

Diag 5-104 

Transfer row image to 
column image. 
(Complemented) 

Reset S5, check for an 
interrupt. If an inter
rupt is not pending do 
nex t instruction 

- ---

3 

Integrated Control 

Set read feed-latch 
(MDM 4-104). 
Note: The latch does 
not set; it is held re
set by rdr comd inlk 
latch being off 

Diagram 5-101. Reader Run-In (Part 2 of 3) 

4 

After Seocnd Feed 

RP3 R2 

Read 
Check 

Error checking is done 
but errors are ignored. 

Rl 

Card 1 is read into the row image buffer. 
Transfer of card 1 row image to column 
image is done. 

5 

Row Bit 

Odd-Even 
Latches 

Row Image 
120 Bytes (Card 1 in 
Compliment Form) 

Column Image 

6 

Row Bit 

Odd-Even 
Latches 

160 Bytes (Column Image 
of Card 1) 

2025 FEIVIDM (10/68) 5-101 



2 

Microroutines 

A 
Diag 5-106 - -

Reader trap. Setup row 
image address and trap 
counter 

B Diag 5-106 --
120 traps (data) are t-taken. Card 1 data is 
set into the row image 
buffer. After last trap 
set the rdr status reg 
latch. 
Set R K=02 - --
Reset rdr cmd inlk rst 
RP K=20 
Set transfer bit 

C 
I 

Return to link adr -, , 
I 

0 B 

Diagram 5-101 PI 2F 

Diag 5-106 --
Reader trap. Setup row 
image address and trap 
counter 

Return to link adr 
E 

Diag 5-106 ~ --
120 traps (data) are 
taken. Card 2 data is in 
row image. Reset cmd 
inlk. Setup reader row 
image beginning address 
and trap counter 

F 

Return to link adr. 

G 

H 

3 Y 4 

Integrated Control 2540 

Second Feed Cycle 

Set the rdr clutch latch Card 1 is fed past the 
(MDM 4-102) Set the 

~t -No. 1 br and card 2 enters 
reader request trap latch, the transport. Rd clutch 

rdr trap inlk latch, and latch energizes the sec-
the buffered 2540 rd req ond time 
latch (MDM 4-102 and 
4-23) 

Normal trap operation Card 1 data is read 
t- and transferred (data). See timing chart 

on MDM 4-111 

Set rdr status latch. 
Set status req latch at 
T4 (MDM 4-104). Reset 
rdr cmd inlk (MDM 
4-104). This resets the 
read feed and stacker 
select latches 

The data is transferred 
to column image before 
third feed cycle (start 
at ~ Diag 5-101 2F). 

Rdr status request latch 
causes an interrupt con-
dition 

1 Third feed Cycle 

Rd clutch latch energ-
Set the rdr clutch latch r- ized third time 
(MDM 4-102). Set the 
reader request trap latch, 
rdr trap inlk and the 
buffered 2540 rd req 
latches 

Normal trap operation 
(data). See timing chart I-- - - Card 1 is read at second 
on MDM 4-111 read. Card 2 is read at 

first read and card 3 ent

Note: When the ready 
latch comes on, the de
vice end (reader) latch 
comes on and initial ready 
is active. 

ers transport 

After Third Feed 

Rl R2 

L25~ 

J 

Read 
OEI--Check 

r--L...-

Error checking is done. 

RP3 

Card 2 is read into the row image. 

5 

Card 1 to checked for read error (hole card). 

Diagram 5-101. Reader Run-In (Part 3 of 3) 

5-101 ( 10/68) 

Row Bit 

Odd-Even 
Latches 

6 

2cj 3 

Row Bit 

Odd-Even 
Latches 

I 
Row Image ., J 
120 Bytes (Card 2 in Compllment f arm) ~ 

\ 

Column Image 
160 bytes (column image of card 1). 

( 
) 

( 



A 

B 

c 

2 3 

Instruction: Start I/O (9C). 
Command: Read and feed, select stacker R2 (Mode 1) 

Conditions: First command after run-in. 
Status bytes and flag byte clear. 
Card 1 data is in column-image buffer. 
Card 2 data is in row-image buffer. 

Objectives: 1. Set up reader UCW. 

CICY 

2. Set up for read and feed command. 
3. Translate card 1 data and store into main storage. 
4. Check validity of each character. 
5. Set up reader for feed and stacker select. 
6. Set channel-end. 
7. Start card feed. 
8. Transfer (card 2) row-image to column-image. 
9. Read card 3 and set into row-image buffer (via traps). 

10. Read card 2 from second read brushes and compare to 
information read out of row-image for card 1. 

11. Set reader check if one occurs. 
12. Set device-end, reset reader command and SS latches. 

M icrorou tines 

Start 

I CHECK 

Readout instruction 
and decode (9C) 

DC LA I IOINST 
Reset S-register bits 
except 6 and 7. 
Insure operating in 
privilege mode. 
Set condition code O. 
Readout CAW, check 

• boundary limits. 

o 

E 

F 

G 

H 

Identify device as 
the reader. 
Check reader UCW 
conditions. Set active. 

DCLB I RDHWI 

Readout CCW and 
set up required data 
(command, flag-Op, 
and count). 
Store next CCW adr. 
Set up data address. 
Store protect key 
from CAW and set 
into Q 

ERDR 
CCOM I NRDR 

LSAVE 

Store contents of CPU 
registers U, G, I, and P. 
Reset S6 

ERRQ RDIND ERDR I 
,..----L.-----, _ 

Set 2540 mode CPU 
zone. Read out reader 
indicator and sense 
bytes. 

ERDR I NRDR 

See microroutine 
ERDR for byte format 

SetRPK=20 -----________ _ 

ResetR K = 03 - ----- --, 

Read out channel 
and unit-status bytes. 
Zero au t sense byte. 
Reset all indicator 
bits except bi t 4 (feed) 

I L- ___ _ 

of the indicator byte. 

ResetRK=80 -- f-----~-
Set R K= 04--- - -- --I 

I nCKUP I EPCH 

Check if last command 
was read only. If so, 
set unusual command bit 

(bit 6) in the reader sense 
byte. Set Rd indication. 

Set up counter for WLR 

check 

Diag 5-103 P2 2A 

L ___ _ 

Diagram 5-103. Read Feed and Stacker Select (Reader) (Part 1 of 3) 

5-103 (10/68) 

4 • 

PP3 R2 Rl 

OE 
Reader 
Check 

Integrated control 

Set Rdr cmd intlk. 
MDM 4-104 

Reset Rdr request and 
device-end 

Resets the Rdr equip 
sense and reader validity 
latches. 
MDM 4-102 

Sets the Rdr equip 
sense latch if the 
reader equip chk 
gate is on because of 
an error during the 
last feed 
MDM 4-102 

5 

Rdr br I 

XXAO 

XX60 

6 

Rdr br 2 J_ 
3 

Trap 
- - Rdr trap routine 

Row-image buffer 
120 bytes (10 bytes per card row) 

Column-image buffer 

Transfer row 
to image 

160 bytes (2 bytes per card col.) 

Transfer column 
... - - to main storage 

XXOOr-----------------------~ 

Mode 2 
operation 

-t-
I : 

_I 

Translate table 256 bytes 
(Used for mode 1 operation) 

To main storage 

2540 

Blocks reset of 
reader ready 

Turns off read check 
or reader validity 
lights if 0.E... _ 

Turns on read 
check light 



A 

B 

c 

o 

E 

F 

2 

Diag 5-103 PI 2H 

Set up beginning adr. 
of column-image buffer. 
Set up address of trans
late table module 

ERCX START 

3 

Microrou tines 

Diag.5-105 This example transfers 
card 1 to main storage 

Read out each column half
word. Compress to form 
translate table address with 
the module. Translate 
character and store in main 
storage. While column char. 
is being compressed, a 
validity check is made. If 
character is invalid, set 
reader validity. Set R K=08 

Set stacker select bits (bits 
1 and 2) of the reader in
dicator byte register. (This 
example sets bit 2). 
Reset RD indicator. Set 
bit 4 (feed) of the reader 
indicator byte register 

Issue stacker select and 
feed command. 

Set R K = 60 

EXFR XFER 

Diag 5-104 

Set up addresses of the 
column image and the 
row-image buffers. Trans
fer the row bits of each 
card column from row 
image to column image 

Check for reader validity 
errors; set indicator bits 
accordingly. Set secondary 
bit in channel status. Check 
,for WLR; if any error exists, 

G liset unit check and break 
command chaining 

Diag 5-103 P3 2A 

H 

Diagram 5-103. Read Feed and Stacker Select (Part 2 of 3) 

4 

Integrated control 

Set reader validity latch 
(MDM 4-102). This 
turns on the 2025 RDR 

- console light and activates 
bit 4 of the RS external 
facility 

Set read feed latch 
MDM 4-104. 
Set SS-R2 command 
latch. MDM 4-102 

5 

---

-----

i 
I 

I ---

6 

2540 

Turns on the 
validity check light 

Conditions the reader 
motor run circuits. the 
reader clutch latch and 
the reader feed check 
circuits 

Sets up the selection 
of the R2 magnct 

2025 FEMDM (10/68) 5-103 
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B 

c 

Microroutines 

Diag 5-103 P2 2H 

unit status byte. Store 
residual count in UCW. 
Set device-end 

DPTR 

DPTQ 

DCOM 

CCBR 

TAKEIN 

INTRPT 

St{'~e channel status, 
flag-op, unit status 
and count in the UCW. 

Branch out to handle 
o an interrupt or do 

next command 

Do next operation 

E 

F 

G 

H 

3 

Diagram 5-103. Read Feed and Stacker Select (Part 3 of 3) 

5-103 (10/68) 

4 5 6 

Integrated Control 2540 



A 

B 

2 

Start 

EXFR XFER 

Set up addresses 
and counters 

Diag 5-104 P2 

Y 
Set four local storage 
registers to 0000 as 
a work area 

B 

H Diag 5-104 P2 2A 

3 

Objectives: 
1. Set up work area and counters. 
2. Set the 9's through 4's into column image. 
3. Set the 3's through 12's into column image. 

Set up the address of the 
second byte in the column
image buffer (ZZ61). 
Set up the row-image buf
fer address (XF AD) for 
the first eight columns 
(9 row). Set a group 
counter to ten eOA). 
Set a bit counter to six 
(06). 

Diagram 5-104. Row I mage to Column I mage (Part 1 of 2) 

5-104 (10/68) 

4 

XFAX 

XFBX 

XFCX 

XFDX 

XFEX 

XFFX 

YOOX 
Y01X 

YOIX 
Y02X 

Y03X 

Y04X 

Y05X 

Y06X 

Y07X 

Y08X 

Y09X 
YOAX 

YOBX 

5 6 

o 1 2 345 6 7 8 9 ABC D E F 

9',s I 8's 

8's I 7'8 I 6's 
(l's I 5's 

5's l 4's I 3's 
3's I ~'s 

.1',8 I D's 
O's 1 11'5 I U's 

12's 
i -1 J .. 

Row image 

o 1 2 ~ 4 5 6 7 8 9 ABC D E F 

1 ~ 3 4 
5 6 7 8 9 1Q 11 12 

13 lL 15 16 17 1& 19 2~ 
21 22 23 24 2~ 2_~ 27, 2~ 
29 30 31 32 33 34 35. 36 
37 38 39 40 4\ 42 43. 44 .. 

45 46 47 4~ 4~ 50 51 52 
53 54 55 56 57 58 59 60. 
61 62 63 64 65 66 67 68 
69 70 71 72 73 74 75 76 
77 78 79 80 



2 

Diag 5-104 PI 2H 

A Check if half done 
(9's - 4's for columns 
1 - 80 stored). 

B 

c 

o 

E 

F 

G 

H 

Note: If fIrst half is 
done, go to the next 
major objective 

Check if all done (3's -12's 
for columns! - 80 stored) 

Continue operation 

3 

Set up column-image 
address for column 
1 (ZZ60) first byte. 
Set up row-image 
address for the first 
eight column!': of the 
3-row (XFDC) 

Set the group counter 
to ten (OA). Set the 
bit counter to six (06) 

~ 
Diag 5-104 PI 2C 

Diag 5-104 PI 2C 

Diagram 5-104. Row Image to Column Image (Part 2 of 2) 

4 

Set up address for 
next group of eight 
bytes 

~ 5 • 6 

Example (continued from Part 1) 

Work registers loaded with 3's 
through 12's for columns 1 through 8. 

Byte 0 Byte 1 

I 
Byte 0 I Byte 1 

00100000 00100000 Rl Col. 4 I Col. 8 
1 
I 

00001001 00000000 R2 Col. 3 1 Col. 7 
I 

I 
00000000 00001001 R3 Col. 2 I Col. 6 

00100100 00001010 R4 Col. 1 I Col. 5 

I 
Store work register into column image. 
Work register - byte into column-image adr. 

R4 0 YOIB 

R3 0 YOl8 

R2 0 Y01C 

Rl 0 YOIE 
R4 Y020 

R3 1 Y022 
R2 Y024 

Rl Y027 

Column-image buffer for first eight columns 

contents (in hex): 

I ColI I Col2 I Col3 ICol41 
o 11 21 3 415 6 17 8 L 9 A~B C~D ElF 

I 2400 0000 0900 2010 

10AOO 0900 0000 2001 

I Col5 I Col61 Col 71 Colsl Col9 I 

2025 FEMDM (10/68) 5-104 
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E 

F 

2 3 

Objectives: 
Mode 1 - 1. Check column-image character for validity (2 bytes). 

2. Compress column-image character to develop translate 
table address. 

3. Store translated character at desired location in 
main storage. 

4. Check for wrong length record. 

Mode 2 - l. Read out column-image buffer I byte at a time 
and store in main storage at the desired location. 

2. Check for wrong length record. 

START 

Add 1 to the WLR 
counter. Check 

Data mode 2 operation 

Read out 2 bytes (1 card 
column) from column 
image buffer. Set up 

No 

Set WLR indicator bit. 
Test chain data, PFR 
op, etc. Set required 
conditions and branch 
to desired routine 

Read out the column 
image buffer a byte at 
a time and store the byte 
at desired address in main 
storage. Subtract 1 from 
CCW count 

Diag 5-105 P2 4G 

Diag 5-105 P2 2G 

C 

No 

4 

YOIX 

Y02X 

Y03X 

Y04X 

Y05X 

Y06X 

Y07X 

Y08X 

Y09X 

YOAX 

YOBX 

XXOX 

XXIX 

XX2X 

XX3X 

XX4X 

XXSX 

XX6X 

XX7X 

XX8X 

XX9X 

XXAX 

XXBX 

XXCX 

XX OX 

XXEX 

XXFX 

o I 
Xl 

0 
1 

-
5 

13 

21 

29 

37 

45 

53 

61 

69 

77 

o 
40 

61 

50 

6A 

F9 

D9 

C9 

99 

F8 

08 

C8 

98 

38 

18 

08 

58 

1 

X 

1 

Fl 

01 

C1 

91 

31 

11 

01 

51 

79 

59 

49 

90 

39 

19 

09 

10 

for validity check and 
compress byte Even byte Odd b~ 

~~X~X~12~1~1~0712~3~+--X~X~4~56789 

G 

H 

A 

Diag 5-105 P2 2A 

Pull out column bits 
1,2, and 3 from even byte 
and save for testing 

Even bvte 
XX12110123 

Even byte 
8912110- - - --

Diagram 5-105. Read Column Image to Storage (Part 1 of 2) 

5-105 ( 1 0/68) 

Odd byte 
456789XX 

Odd byte 
456789XX 

5 6 

2 I 3 4 1 5 6 I 7 0 I 1 2 J 3 4 I 5 6 7 

12 111 0 I 1 2 I 3 X I X I 4 I 5 6 I 7 8 9 

2 
I 

-
6 

14 

22 

30 

38 

46 

54 

62 

70 

78 

2 

F2 

02 

C2 

92 

32 

12 

02 

52 

17A 

5A 

4A 

9A 

3A 

lA 

OA 

DA 

3 4 5 6 I 7 8 I 9 '-A B C
1 

D E F 
I I I 

- - 1 2 3 4 

7 8 9 10 11 12 
15 16 17 18 19 20 
23 24 25 26 27 28 
31 32 33 34 35 36 
39 40 41 42 43 .44 __ 

47 48 49 50 51 52 ----
55' 56 57 58 59 60 
63 64 65 66 67 68 
71 72 73 74 75 76 
79 80 - - - -

Column image 

3 4 5 6 7 8 9 A B C D E F 

F3 F4 F5 F6 F7 FO 61 E2 E3 E4 E5 E6 E7 

D3 D4 05 D6 07 DO Al A2 A3 A4 AS A6 A7 

C3 C4 C5 C6 C7 CO 81 82 83 84 85 86 87 

93 94 95 96 97 70 Bl B2 B3 B4 B5 B6 B7 

33 34 35 36 37 E9 21 22 23 24 25 26 27 

13 14 15 16 17 A9 El 62 63 64 65 66 67 

03 04 ' 05 06 07 89 41 42 43 44 45 46 47 

53 54 55 56 57 B9 71 72 73 74 75 76 77 

7B 7C 7D 7E 7F E8 69 EO 6B 6C 6D 6E 6F 

5B 5C I 5D 5E 5F A8 AO AA AB AC AD AE AF 
-~ 

4B 4C 40 4E 4F 88 80 8A 8B 8C 8D 8E 8F 

9B 9C 9D 9E 9F B8 BO BA BB BC BO BE BF 

3B 3C 3D 3E 3F 28 29 2A 2B 2C 2D 2E 2F 

1B lC 10 IE IF 68 20 EA EB EC ED EE EF 

OB OC OD OE OF 48 00 CA CB CC CD CE CF 

DB DC OD DE OF 78 30 FA FB FC FD FE FF 

2540 Reader translate table (hex code) 

Example: 
Mode 1 operation, card column 
contains a period (12 - 3 - 8), 

Even byte 
00100001 

Even byte 
10100001 

Even bytc 
10100000 

Set even byte bits 6 and 7 

Even byte 
10100011 

Column 
Bits 123 

o lot 

Even byte is the compressed byte 
that forms the translate table 
low two hex address digits. For 
this example it is A3, which reads 
out a hex code of 4B. Hex code for 
a period is 4B. 



A 

B 

c 

o 

E 

F 

G 

H 

2 

Diag 5-105 PI 2 

Check column bits 
4,5,6 and 7 

Check column bits 
1,2, and 3 

Set validity check 
(set R K = 08) 

Do a table lookup for 
translate character. 
(The compressed byte 
even, is the low byte of 
the translate table address 

Store translated character 
in main storage at the 
desired location 

Subtract I from CCW 
count. Check 

C 

Diag 5-105 PI 4B 

No 

No 

3 4 

----
Check bits 1, 2, and 3. Col. Bits 

Set req uired bits in the 2 3 Set bits 

even byte or set validity 0 0 0 Compressed byte ok 
error 0 0 Set bits 6 and 7 of even byte 

Set bit 5 of the even 
byte (character req uires 
at least a 4) 

0 0 Set bit 6 of even byte 

0 1 1 Use compressed byte as is 

1 0 0 Set bit 7 of even byte 

0 Use compressed byte as is 

0 Use compressed byte as is 

Use compressed byte as is 

If col. bit 4 is a 1, byte 
is compressed. If 0, must 
be a 5,6, or 7 

,-------1--------, __ _ 

Check column bits 5, 
6, and 7. Set required 
bits in even byte or set 
validity error 

~ Col. Bits 

No 

Yes 

Translate 

Test chain data, PFR 
op etc. Set req uired 
condition and branch to 
desired routine 

Diag 5-105 PI 3E 

B 

I 5 

I 0 

I 0 

I 0 
0 

I 1 

I 1 
r 1 

: 1 

6 7 

0 0 

0 1 

1 0 

1 1 

0 0 

0 1 

1 0 

1 1 

Diagram 5-105. Read Column Image to Storage (Part 2 of 2) 

5 6 

Do 

Translate 

Translate 

Translate 

Validity 

Translate 

Validity 

Validity 

Validity 

Set bits Do 

Compressed byte ok Translate 

Set bits 6 and 7 of even byte Translate 

Set bit 6 of even byte Translate 

Use compressed byte as is Validity 

Set bit 7 of even byte Translate 

Use compressed byte as is Validity 

Use compressed byte as is Validity 

Use compressed byte as is Validity 

2025 FEMDM (10/68) 5-105 
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A 

2. 

3. 

B 

c 

o 

2 • 3 

Condition: 
Clutch is energized to feed a card. 

Objectives: 
Set reader trap. 
Set up row-image address. 
Set up trap counter. 

Condition: 
Run-in (data). 

Objectives: 
Set up conditions to force row image 
transfer to column image for first two 
feed cycles. 

Condition: 
After Run-in (data). 

Objectives; 
Transfer shift registers to row image. 

Turned on by reader 
brush impulse (data) 

No 

Microroutine 

ETTR 

Store MO, M1 in backup. 
Set MMSK3 to 1 (2540 
reader trap) MOM 4-15. 
Transfer RP2 to local 
storage 

4 • 

2 

RP3 < R1 

Row bits 

odd-even latches 

RP2 

Forced address 01BO 

Reader 
check 

~-------------~-

Row-image bits are 
the complement of the 
card column punches 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
~------

5 6 

Row bits 

odd-even latches 

Row-image buffer 
120 bytes (10 bytes per card column) 

Integrated control 2540 

Set reader clutch latch Reader clutch is energized 
(MDM 4-102). Set ..... -- (Rd Cllat not NPRO) 
reader trap request latch. 
Set rdr trap inlk latch. 
(MOM 4-102) 

r-----------------~ 

-.--- Eight column bits have 
been transferred 

E 

Transfer RP1 to local 
storage. Set up reader 
row image buffer address. 
Set up trap co unter for 
first data trap. Reset 
MMSK3 and set MO, M1 
to stored value 

--------, I 
I I 

The shift registers have 
been advanced 8 times 
setting the EOR latches 
(timing chart on MOM 
4-111). Set reader trap 
latch (MDM 4-102). Set 

2540 rd req latch (MOM 
4-23) 

....---------!----........, - --1-----~ 

F 

G 

H 

Return to link adr 

Last trap of a row 

Set up trap counter 
for next row. Reset 
MMSK3 and set MO, 
M 1 to stored value 

Return to link adr 

Read out old row image 
and store new (RP1). 
Compare old row to 
RP2. If error, set read 
error. Set R K = 80. 
Set column-in-error 
indication in read error 
log area. Errors bypassed 
on run-in. Add I to trap 
count 

Diagram 5-106 P2 3A 

Diagram 5-106. Reader Trap (Part 1 of 2) 

5-106 (10/68) 

I 
I 
I --.----------------- --

Transfer of RPI resets 
trap latch. Reader 
select latch (data) sets 
microforce latch 

Set reader equip chk 
_______________ _ ~----- gate latch (MOM 4-102). 

1 - 9 of a row 

Reset MMSK 3 and 
set MO, Ml to stored value 

Return to link adr 

The console ROR system 
check light turns on 



A 

B 

c 

o 

E 

F 

G 

H 

2 

Reader ready should be 
active after the flIst card 
has been read at the 
second read station 

3 
Microroutines 

Diag 5-106 P130 

No 

Reset cmd inlk 
Rst PR K = 20 
Set up reader row image 
beginning addresses and 
trap counter 
Restore MO, Ml, Reset 
MMSK 3. 

Return to link address 

Diagram 5-106. Reader Trap (Part 2 of 2) 

No 

Yes 

4 

Set transfer bit (this bit 
being on causes row image 
to column image transfer) 

Set Rdr status request. 
Set R K = 02 

-----, 

Reset cmd inlk. Rst 
PR K = 20. Set up 
reader row image be
ginning address and 
trap counter. 

Return to link address 

I 
I 
I 
I 
I 
I 

_1-

5 
Integrated Control 

Set the rdr status latch 
(MDM 4-104). 
Note: This turns on Device
end latch if read feed is on. 
A test of 2540 external 
facility RS bit 6 indicates 
a 1 (MDM 4-45). At T4 
time, set the status req 
latch (MDM 4-104). A 
test of external facility S7 
indicates a 0, while a test 
of BB bit 1 indicates a 1. 
(MDM 4-40) 

Reset rdr cmd inlk 
-- latch (MDM-104). Reset 

of the rdr cmd inlk resets 
the read feed latch (MDM 
4-104) and reader stacker 
select latches. 
(MDM 4-102). 

6 

2540 

2025 FEMDM (10/68) 5-106 
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Objective: Handle status (channel-end and/or device-end) except for IPL on the reader or punch. 

A 

B 

c 

o 

START 

CICY I START N 

Recognize interrupt 
condition 

BSWI CHECK B 

Recognize device 
status request 

ERRQ 

Reader 

RDST 
RRDUCW 

Read out rcader UCW 

ERRQ 

Check if run-in 

E Check for device end 

F 

G 

H 

Punch 

No 

S7 = 0 (external 
facility) 

RS 6 = 1 (reader) 
PS 6 = 1 (punch) 

ERRQ 
PCHST 
RPHUCW 

Read out punch UCW 

ERRQ 

Check for device end 

Reset Rdr Request 
latch. Set up to transfer 
buffer data 

ERDR SS DONE 

No 

Reset device request 

Diag 5-107 P24A 

Diagram 5-107. Reader-Punch Status (Part 1 of 2) 

5-107 (10/68) 

Yes 

Yes 

Reset device-end 
indication 

Set secondary bit 

Reset device request. 
Set DE bit in unit status 

Diag 5-107 P2 4D 

5 

Yes 

Reset device-end 
indication 

No 

6 

No 



A 

B 

c 

o 

E 

F 

G 

H 

2 

Diag 5-107 PI 3G 

Reset S7, IE and 
secondary bits. Store 
channel status 

Store status. Zero rest 
of CSW. Set condition 
code 1 

Set interface check bit. 
Break chaining 

Yes 

SIO 

3 

Set busy. Store status 
in CSW. Set condition 
code 1 

Diag 5-107 PI 5G 

Yes 

Set up lB. Reset 
device request 

Update UCW 

BSWI RESTRH 

Diagram 5-107. Reader-Punch Status (Part 2 of 2) 

4 

Set busy bit 

CICY I START N 

Set S7. Set device 
address in IE 

Reset request 

Yes 

Yes 

Yes 

5 

Reset S7, I Band 
secondary bits 

Store secondary bit 

Store UCW, store CSW 
Set condition code 1 

Reset PCI bit. Set 
queued and request 
latches 

6 

No 

Clear channel status 

2025 FEMDM (10/68) 5-107 
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Objectives: 
1. Feed two cards. 
2. Set card 1 row image into PFR row-image buffer. 
3. Set device-end and punch status request. 

I 

A 2540 punch run-in 315 315 
I T 

Punch run-in latch 
, I I 

\ I I 

Punch clutch latch .... .... 
I I 

Throat sta delay latch I 
I I 

Die sta delay latch I I -I I 
Pch ready latch I -I I 

B 

c 

o 

Microroutine 
,..---

Diag 5-115 

Punch traps: 131 traps 
occur. Nothing is read 
from either set of brushes. 

E 
The PFR row-image bytes 
equal FF at the end of the 
first cycle. The contents 
of the pch row and pch 
chk row PFR column buf-
fer can not be determined. 

Diag 5-115 

Punch traps: 131 traps 
occur. The first card is 
read at the PFR station. 
After 131 traps the row 

F image is in the PFR row-
image buffer 

Diag 5-107 

Attempt to handle 
device-end status with 
channel-end, secondary, 

G and active bits off 

Do next operation 

H 

Diagram 5-111. Punch Run-In (Normal) 

5-111 ( 10/68) 

5 

After run-in 

12540 ___ _ 

Pch decode 

Pch row image 120 bytes 

Combined 

data for PFR 

~-L-

-r~ 

~ ---

A 

Integrated control 

First cycle 

Diag 5-115 

Set pch clutch and 
trap latches 

Second cycle 

Diag 5-115 

Set pch clutch 
and trap latches 

Reset the punch 
intervention latch 
(MDM 4-107) . 
This causes the punch 
device-end and pch 
status latches to be set. 
The pch status latch 
being on sets the status 
req latch. Pch status 
req causes the external 
facilities 
PS bit 6 = 1 
S bit 7 = 0 
BB bit 1 = 1 
(MDM 4-43 and 4-40) 

--

6 

PI P2 RP3 

OE 

Punch check error 
stored in punch 
logout area 

Pch chk row - PFR 
column image 160 bytes 

PFR row image 120 
bytes. Contains card 1 
in row image after run-in 

2540 

Cards in hopper. Press 
start key. Punch clutch 
latch is energized 

-t- Punch clutch latch 
is energized 

>- - r -Ready latch i, energized 



A 

B 

c 

o 

E 

• 

F 

G 

~ 

H 

2 3 

Objectives: I 
Decode command ZZOO 1001 PFR write. 1. 

ZZOO 0001 punch write. 
Set up stacker selection for card to be punched. , 
Transfer pch row image to pch chk row. 

2. 
3. 
4. 
5. 
6. 
7. 

Translate data to be punched and set into pch row image. 
Issue stacker selection for card to be read at pch chk bruShes., 
Issue feed command. 
Set channel-end. 

Microro utines 

Start 

Reset S-register bits ex
cept 6 and 7. Insure 
operating in privilege 
mode. Read out CAW; 
check boundary limits. 
Identify device as the 
punch. Check punch 
UCW conditions. Set 
up active 

DCLB RDHWI 

Read out CCWand set 
up data (command, flag
op, and count). Store 
next CCW adr. Set up 
data address. Store pro
tect key from CAW and 
set into Q 

ERDR 
CCOM 

ERDR 

NRDR 
LSAVE 

Set pch cmd inlk. Set 
RP K = 08 Reset re-
quest latch. RstP K = 03 

EPCH NPCH 

Reset punch and validity 
check latches. Rst 
P K:= 80 Set up indicator 
and sense bytes for this 
command; save in local 
storage 

No 

EPCH 

Set 2540 (punch) mode 
and 2540 zone (6). Set 
not PFR indicator bit 

Diag 5-112 P2 2A 

I 
I 

------ -~ 
I 
I 
I 

------ ---

I 
I 
I 

Yes 

I 
Command reject 

I 
Yes 

EPCH I 
Set PFR wr feed bit (bit 1-6) of indicator byte. Set 
PFR restart latch. 
Set P K:= 04 

I Set 2540 (punch) mode 
and 2540 zone (6). Set 
PFR indicator bit 

Diagram 5-112. Start I/O (Punch Write) (Part 1 of 3) 

5-112 (10/68) 

4 

u 

I 2540 

Row bits 

Odd-even 
latches 

Pch row image 120 bytes 
Contains row image of 
data to be punched , 

I 

1--- --' 
1-

5 

From translate I 

Integrated control 

Set the pch cmd inlk 
latch (MDM 4-107). 
Reset stat u's req uest 
and device-end latches 

Reset the PFR validity 
and pch eq uip chk latches. 
(MDM 4-105) 

Set the PFR restart 
gate latch. (MDM 4-111) 

I 
1-

f 

I 
I ----
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~---

2540 

Block the reset of the 
punch ready latch 

Conditions the set of the 
restart latch. This allows 
a three card run-in after 
a NPRO if no errors 
have occurred 

6 

PI P2 RP3 

Row bits 

Odd-even 

latches 

Punch check 
OE stored in 

logout area. 

Pch chk row-
PFR column image 
160 bytes. 
Contains punch row 
image of card to be 
read next by the 
pch chk brushes 

PFR row image 
120 bytes 
Contains row image of 
last PFR card or card 1 
of run-in 



2 

Diag 5-112 PI 2H 

A EPCH 

B 

c 

o 

E 

F 

G 

H 

Set 2540 (punch) mode 
and CPU zone. Set 
feed (bit 4) bit of the 
indicator byte. Set 
count and store. Set 
bits 5 and 7 of indicator 
byte accordingly. 
Bit 5 = count stored 
Bit 7 = WLR 

Set up ending addresses 
of the pch row image 
buffer and the pch chk 
row-image buffer. Read 
out the pch row image 
and transfer to the pch 
chk row image. Fill 
the pch row image with 
aliI's (each byte equals 
FF) 

EPXF PXFR 

Diag 5-114. 

Translate punch data 
to row image 

Set secondary bit 
(Bit 0) of channel 
status. Read out the 
stacker select bits for the 
last command and store 
the stacker select bits 
for this command. 
Set up stacker select for 
card at pch chk brushes 
and issue feed command 

(Pl)SetPK=40 I 
(P2) Set P K = 60 -
(RP3) Set P K = 50 
Check for under count. 
If under count, set WLR 
(bit 1) of channel sta tus 

EXFR 

Check for WLR. IfWLR 
exists and SLI bit is off, 
break command chain 

Oiag 5-112 P3 2;\ 

3 

Micro rou tines 

Diagram 5-112. Start I/O (Punch Write) (Part 2 of 3) 

~ 

I 

I 

I 

I 

4 

Integrated control 

Set punch feed latch 
(MOM 4-107). Set 
the correct stacker 
select latch.(MDM 4-106) 

• 5 

2540 

Sets the circuits to 
energize the clutch. 
Energizes the cor
rect select magnet(s) 
at the proper time 

6 

2025 F EMDM (10/68) 5-112 
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Diag 5-112 P2 2H 

B 

CCOM RSTRKY 

BSWI 

Check for interrupt 
pending 

CICY ISTARTN 

Branch out to handle 
interrupt or do next 
command 

Do next operation 

3 

Diagram 5-112. Start I/O (Punch Write) (Part 3 of 3) 

5-112 (10/68) 

4 5 6 



A 

2 

Microroutines 

Start 

CICY CHECK 

Read out instruction 
and decode (9C) 

DCLA IOINST 

• Reset S-register bits except 
6 and 7. Insure operating 
in privilege mode. Read 
out CAW; check boundary 
limits. Identify device as 
the punch. Check punch 

B 

c 

o 

E 

F 

G 

H 

UCW conditions. Set up 
active 

DCLB RDHW1 
Read out CCWand set up 
data (command, flag-op, 
and count). Store next CCW 
addr. Set up data address. 
Store protect key from CA W 
and set into Q. 

ERDR 
CCOM 

NRDR 
LSAVE 

Save local storage 
registers U, G, I, 
and P 

ERDR 
ERRQ RDIND 

Read out punch indicator 
and sense bytes 

ERDR 

Set pch cmd inlk. 
Set RP K=OB. 
Reset req uest latch. 
Rst P K=03 

EPCH NPCH 
Reset punch and 
validity check latches. 
Rst P K=80 

No 

EPCH 
Check for two con
secutive read commands. 
If two reads, set unusual 
cmd bit (bit 6) of the 
punch sense byte. Set 
bits 5 and 7 of indicator 
byte accordingly. 

Bit 5 = counCstored 
Bit 7 = WLR 

ERRQ STIND 

Store indicator 
and sense bytes 

ERDR BACK 
Set up beginning 
address of the PFR 
column-image buffer 
and the ending address 
of the PFR row-image 
buffer 

Diag 5-113 P2 2A 

3 4 

Objective: 
1. Decode command 1100 1010 PFR read 
2. Transfer the PFR row image to the PFR 

column image. 
3. Compress the PFR column-image byte 

and translate the compressed byte to the 
actual desired character. 

Integrated control 

------------
Set the pch cmd inlk 
latch (MDM 4-107). 
Reset the status request 
and device-end latches. 
(MDM 4-107) 

Yes 

ERDR UEXPf'R 

By starting with ending 
address of PFR row 
image (9's), the same 
routine used for the 
reader can be used for 
the punch 

~ --
I 

Reset the PFR 
validity and pch equip 
chk latches. (MDM 
4-105) 

Diagram 5-113. Punch Feed Read (Part 1 of 2) 

5-113 (10/68) 

5 6 

To ____ ""') Translate,.l_-.'4-.... 
storage { ( 

XXOX 

XXIX 

XX2X 

XX3X 

XX4X 

XX5X 

XX6X 

XX7X 

XX8X 

XX9X 

011 21 3 415 

1 2 3 

9 10 11 

17 18 19 

25 26 27 

33 34 35 

41 42 43 

49 50 51 

57 58 59 

65 66 67 

73 74 75 

Pch Chk row - PFR 
column image 
160 bytes 

J 

PFR row image 
120 bytes 

I 

6 17 8 L 9 AlB 

4 5 6 

12 13 14 

20 21 22 

28 29 30 

36 37 38 

44 45 46 

52 53 54 

60 61 62 

68 69 70 
76 77 78 

PFR column image 

C1D ElF 

7 8 

15 16 

23 24 

31 32 

39 40 

47 48 

55 56 

63 64 

71 72 
79 80 

o 1 2 345 6 7 8 9 ABC D E F 

YY7Y 

YY8Y 

YY9Y 

YYAY 

YYBY 

YYCY 

YYDY 

YYEY 

Pch row image 9's I 12's 

1 ____ -

12's I 11's 

O's 

2's 

3's l 
5's 

6's I 7's 

8's 

PFR row image 

I 1 's 

I 
I 

4's 

I 6's 

I 9's 

2540 

Block reset of the 
punch ready latch 

I O's 

3's 
-' 

I 5's 

I 8's 



A-

B 

c 

o 

E 

F 

G 
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Diag 5-113 PI 2H 

EXFR ~ BYTECT 

Diag 5-104 at A 

Transfer row image 
to column image 

~ -

ERRQ I RPHUCW 

Read out UCW 
---

EXFR I 
Restore CCW. 
Adjust count 

ERRQ I RDIND 

Read out indicator 
and sense bytes 

EXFR I 
Set up PFR column 
buffer address 

ERDR I BRSKIP 
ERCX START 

Diag 5-105 

Translate column image 
halfwords into byte 
characters and store 
in program storage 

ERCX J 
Check for validity error. 
If one, set bit 4 (data 
check of the sense byte). 
Reset pch cmd inlk. Rst 
RP K=98 

EXFR I 
Check if any sense bits are 
on. If on, set unit check 
(bit 6) of unit-status byte 
and secondary bit of chan-
nel status byte 

ERRQ I STIND 

Store indicator and 
sense bytes 

EXFR I 
Set" channel-end (bit 4) and 
device-end (bit 5) of unit 
status. Store residual 
count in uew 
DPTQ J STINST 
DCOM, REDSTR 

Store UCW bytes 

DPTQ 
J BSWI RESTRH 

Set CPU mode 
and zone 

CCOM r 
Restore CPU storage 
protect key into Q 

CCOM I 
Restore local storage 
register (CPU zone) 

BSWl I 
Check for interrupt 
pending 

CICY I ISTARTN 

Branch out to handle 
interrupt or handle 
next command 

I 
Do next operation 

--r-

__ ...1 

3 

IThe addresses for row and 
column-image buffers used 

lin the example on diagram~ 
5-104 and 5-105 are dif-
I ferent than used for PFR. 

Diagram 5-113. Punch Feed Read (Part 2 of 2) 

4 ., 

Reset pch cmd inlk 
latch. (MDM 4-107) 

5 6 

2025 FEMDM (10/68) 5-113 
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Objectives: 
1. Set up work area and counter. 
2. Translate data to be punched and set into 

punch row image in complement form. 

EPXF PXFR 

Set up five work registers; 
each register set to FF 

Set mask for columns 
1,9, 17, etc. 

Add 1 to WLR count. 
Check for WLR 

Read character from pro
gram storage. Usc char
acter bits to set up address 
of punch translate table. 
Read condensed character 
from table 

Using bits 5, 6, and 7 
of condensed character 
set row-image bits for 
rows 7 through 1 

Check for a 12, 11,0,8, 

No 

No 

Diag 5-114 P2 2F 

C 

Mask eq uals 80 
(10000000) 

WLR 

Yes 

ECOL WLR 

Any bit for row 
bits 7 through 1 

Yes 

Set up low-order addrcs~ 
bit for the row-image 
buffer 

Store bit (complement) 
in row image using mask 

or 9 punch-bit in the con- 1-------....., 
den sed byte and save in a 
work register 

A 

Diag 5-114 P2 2A 

Test bits 0-4 of the con
densed by te. If bi t 0 is 
on. usc the mask to save 
bit in complement form 

in the work register used 
for 12 row. Bit I for 1 1 
ro\v, bit 2 for 0 ro\\' and 
etc. 

Set up correct address 
(low-order digits) of row 
image (row 12) being used 

4 5 6 

o 1 2 345 6 7 8 9 ABC D E F 

Diag 5-114 P2 3E 

B 

XXOX 

XXIX 

XX2X 

XX3X 

XX4X 

XX5X 

XX6X 

XX7X 

2's 

I 

l1's 

1 's 

1 
4's 

7's 

12's 

I 

1 
6's 

I 
9's 

Punch row-image buffer 

ZZOZ 
ZZIZ 
ZZ2Z 
ZZ3Z 
ZZ4Z 
ZZ5Z 
ZZ6Z 
ZZ7Z 
ZZ8Z 
ZZ9Z 
ZZAZ 

ZZBZ 
ZZCZ 
ZZDZ 

ZZEZ 
ZZFZ 

0 
B9 

D9 

79 

F9 
-00 

80 

40 

EO 

B1 

Dl 

71 
F1 

I-Ao 
60 

32 

20 

1 
89 

49 

29 

09 

A9 

C9 

21 

E9 

Al 

C1 

61 

E1 

81 

41 

69 

01 

2 3 
8A 8B 

4A 4B 

2A 2B 

OA OB 

AA AB 

CA CB 

6A 6B 

EA EB 

A2 A3 

C2 C3 

62 63 

E2 E3 

82 83 

42 43 

22 23 

02 03 

I 
3's 

1 

4 
8C 

4C 

2C 

OC 

AC 

CC 

6C 

EC 

A4 

C4 

64 

E4 

84 

44 

24 

04 

1 l1's 

O's II's 

2'.s 

I 4's 

5's 

1 7's 

8's 
i 

I 9's 
_____ --.J 

5 6 7 R q A B (' 

8D 8E 8F 98 99 9A 9B 9C 

4D 4E 4F 58 59 SA 5B 5C 

2D 2E 2F 38 39 3A 3B 3C 

OD OE OF 18 19 1A 1B 1C 

AD AE AF B8 91 92 93 94 

CD CE CF D8 51 52 53 54 

6D 6E 6F 78 31 CO 33 34 

ED EE EF F8 11 12 13 14 

AS A6 A7 BO A8 B2 B3 B4 

C5 C6 C7 DO C8 D2 D3 D4 
•.. .. 

65 66 67 70 68 72 73 74 

E5 E6 E7 FO E8 F2 F3 F4 

85 86 87 90 88 BA BB BC 

45 46 47 50 48 DA DB DC 

25 26 27 30 28 7A 7B 7C 

05 06 07 10 08 FA FB FC 

Punch translate table (condensed byte) 

--I 

I Punch Address 

I 7 5A, 5B, 5C 
6 50,51,52 

I 5 46,47,48 
4 3C, 3D, 3E 

I 3 32,33,34 

I 2 28,29,2A 
1 IE, IF, 20 

I Note: Address 5A is for 

I first eight columns of row 

I 
bits in row 7; 5B for 
second eight columns 

I and etc. 

I Bits 1 0 [11 2 1 3 14 5 6 7 

l Punch J 12111 10 1 8 19 X X X Punch 

0 0 1 1 

0 1 a 2 

0 1 1 3 
Condensed byte 1 a a 4 

1 0 1 5 

1 1 a 6 

1 1 1 7 

Example: 
First eight columns (data) to be punch are 

1 bl FOX bl RA. 

Work registers 

111111111111111 12 Row 

2 1111111111111111 11 Row 

3 1111!11111!11111 o Row 

4 1111111111111111 8 Row 

5 1111111111111111 9 Row 

Read data character for column 1; 1 = Fl. 

Read out condensed byte using data character 
as low-digit address. ZZ F 1 = 01. 

Condensed byte = 0000 0001. 

Check bits 5, 6, and 7 (001). This provides 
a row-image address of XX1E. The byte at this 
address is for the first eight columns of the 
1 row. Bit 0 is for column 1. Prior to this time 
all of row image has been 'set to 1 'so Exclusive 
~Ring the mask 80 with FF results in 7F. This 
identifies column 1 of the card, to be punched 
with a 1 punch. Store result into row image 
at the same address. 

Because condensed byte bits 0-4 are all zero·, 
nothing is stored in the work register. 

Update the counters. 
Set up new mask for column 2; 40. 

Read out second data character; bl=40 
Read out condensed byte using data charac
ter as a low-digit address. ZZ 40 = 00. 
Condensed byte = 0000 0000. 

Diagram 5-114. Load Punch Row Image (Part 1 of 2) 

5-114 (10/68) 

n F. F 

9D 9E 9F 

5D 5E SF 

3D 3E 3F -r-
1D IE IF 

.. -
~ 95 96 

55 56 57 

35 36 37 

15 16 17 

B5 B6 B7 .. 
D5 D6 D7 

75 76 77 

F5 F6 F7 

BD BE BF 

DD DE DF 

7D 7E 7F 

FD FE FF 
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B 

c 

o 

E 

F 

G 

H 

2 

Diag 5 - P12H 

Update counters 
and check for end 
of data 

Set up new mask 
ifeight data bytes 
have not been translated 
and loaded into the 
work register 

EPXF STORE 

Store the 12, 11, 0, 8 
and 9 work registers 
into the correct 
positions of row image. 
Set up correct address 
(low-order digits) of 
row image (row 12) being 
used. 

Diag 5-114 PI 3A 

No 

Yes 

3 

Add 2 to the control 
counter (byte and adr.) 
Subtract 1 from the 
CCW count 

Store the 12, 11,0,8 
and 9 Work Registers 
into the Correct Position 
of Row Image 

ECOL MOVWLR 

No 

ECOL 

Set New Mask 

Mask 
01000000 
00100000 
00010000 
00001000 
00000100 
00000010 
00000001 

Col. 
2,l0,etc. 
3,11,--
4,12,--
5,13 _ .. 

6,14, --
7,15--
8,16 --

Diag. 5-114 PI 4B 

Diagram 5-114. Load Punch Row I mage (Part 2 of 2) 

4 5 6 

Because testing of the byte indicates no punches nothing is stored or loaded into the work 
registers. 
Update the counters. 
Setup new mask for column 3; 20. 
Read out third data character; F = C6. 
Read out condensed byte using data character as a low-digit address. ZZC6 = 86. 
Condensed byte = 10000110. 
Check bits 5, 6, and 7 (110). This provides a row-image address of XX50. The byte at this 
address is for the first eight columns of the 6 row. Bit 2 is for column 3. Exclusive GRing 
the mask 20 with FF results in DF. This identifies column 3 of the card, to be punched with 
a 6 punch. Store result into row image at the same address. 
Test of condensed byte bits 0-4 indicates that bit 0 is on. This causes the mask 20 to be 
exclusive ORed with work register 1. The results in work register 1 set to DF. 
Update the counters. 
Set up new mask for column 4; 10. 
Continue routine until eight-byte (data) have been loaded into row image and work registers. 
For this example the work registers contain the following 

Work Registers 

01 1 11 11 01 12 Row 

2 1 10 1 11 10 1 I 11 Row 

3 111 011 11 1 I o Row 

4 11 11 11 1 I 8 Row 

5 11 11 10 1 I 9 Row 

Transfer the work registers to the correct locations in row image. 
Row-image bytes for the first eight columns for this example are: 

Row Address Byte 
12 XXOO 11011110 
11 XXOA 11101101 
0 XX14 11110111 

XX1E 01111110 
2 XX28 11111111 
3 XX32 11111111 
4 XX3C 11111111 
5 XX46 11111111 
6 XX50 11001111 
7 XX5A 11110111 
8 XX64 11111111 
9 XX6E 11111101 

The address for row image now points to the next set of bytes (eight more columns). 
Set the five work register to FF and repeat routine for next eight columns. 

2025 F EMDM (10/68) 5-114 
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A 

B 

2 • 3 

1. Condition: 
Clutch is energized to feed a card. 

Objectives: 
Set punch trap. 
Set up beginning address of pch row image. 
Set the first eights bits into the punch decode shift registe~. 

2. Condition: 
Run-in (data) 

Objective: 
Transfer the PFR row image into the pch row image. 
Store the data from Rdl-PFR in the PFR row image. 

3. Condition: 
After run-in (data) 

Objectives: 

• 

Transfer data to be punched from pch row image to punch magnets. 
Check the punched card at the pch chk brushes with the pch chk 
buffer. Save the error condition after one card has passed the 
pch chk brushes. 

4. Condition: 

4 5 

Row bits 

Odd-even latches 

After run in (data) PFR 2540 

c 

o 

E 

F 

G 

H 

Objectives: 
Transfer data to be punched from pch row image to punch magnets. 
Combine the PFR row image with the pch row image and store in 
pch row image. 
Store the data from Rd I-PFR in the PFR row image. 
Check the punched card at the pch chk brushes with the pch chk 
buffer. Save the error condition after one card has passed the 
pch chk brushes. 

Microroutine 

ETRP 

Store MO, M 1 in 
backup. Set MMSK4 
to 1 (2540 punch trap) 
MDM 4-15. 
Transfer first byte 
(8 columns) of row 12 
to the punch decode 
shift register. Set 

_F~e~r~~O 

12th row indicator. 
Set count to 76 hex 
(130 decimal). Restore 
MO, Ml and reset 
MMSK4 

I 

I 

I 
I 1 

Return to link adr 
: I 

During these ten traps 
nothing is read from 
the card 

Last eight column-bits 
transferred to pch decode 
shift register are the 
first eight column bits 
for row 11. 

Set up trap counter for 
120 more traps. 
Restore MO, M I and 
reset MMSK4 

Return to link adr 

ETRP 

Store MO, Ml in 
backup. Set MMSK4 
to 1 (2540 punch trap) 
MOM 4-15. 
Transfer RP2 - pch chk 
and RDI-PFR shift 
registers to local storage. 
Set next eight column-bits 
into the pch decode shift 
register. Decrement 
trap count 

I --I-

Force address 0110 
---I 

I 
I 

I 

I 

I 
-~-

I 

I 
'----___ -----J I 

Return to link adr 

Diagram 5-115. Punch Trap (Part 1 of 2) 

5-115 ( 1 0/68) 

Rdl-PFR 

Pch Row Image 
120 bytes 
complement form 

Combined 

Data for PFR; only 
done on PFR or 
run-in 

I ntegrated Control 

I 

Clutch Trap J 
,.-------,~ 

Set pch clutch latch 
(MDM 4-108). 
Set punch trap and 
Pch trap inlk latches 
(MDM 4-108). 
Set the buffered 2540 
pch reg latch (MDM 4-23) 

Row 12 traps 

The Rd I-PFR shift 
register is shifted with 
the pch decode shift 
register. After eight 
shifts, EOR is turned 
on setting the pch 
trap latch 

I ---

Row bits 

Odd-even latches 

Rd2-Pch Chk 

Pch Chk Row - PFR 
column image 160 
bytes complement 
form (loaded during 
start I/O) 

PFR Row Image 
120 bytes 
complement form 

2540 

Punch clutch is energized 
(Pch Cllat not NPRO) 

The eight bits in the 
pch decode shift 
register have been 
transferred to the 
magnets. 

6 

PI P2 

Punch 
check 

RP3 



2 

A 

B 

c 

o 

E 

F 

Return to link adr 

G 

H 

~ 3 

Microroutine 

ETRP 

Store MO, Ml in backup. 
Set MMSK4 to 1 (2540 
punch trap) MDM4-15. 
Transfer RP2-pch chk 
and rdl-PFR to local 
storage. 

No 

Compare punch check 
row image with the 
data from rd2-pch chk 
shift register. Check for 
an error. If an error has 
occurred and a card has 
been fed past the pch 
chk brushes, set the 
punch check latch. 
Set P K = 84 
Note: If a card has not 
passed the pch chk 
brushes, do not store 
the result of the com
pare in the punch error 
log out area. If no error 
or card has passed the 
pch chk brushes, store 
the results in the punch 
check row-image buffer. 
No error, byte = 04. 
Error, byte bit = 1 
Decrement trap count. 

Reset cmd inlk. 
Rst RP K = 08. 
Set punch request. 
Set P K = 02. 
Set DE indicator bit 

Set up trap counter 
and 12 row indicator 

Return to link adr 

Diagram 5-115. Punch Trap (Part 2 of 2) 

Yes 

Yes 

4 

Force address 0110 
- - - --

Read out correct byte 
from the PFR row image 
and store the new PFR 
data. 
Read out the correct 
byte of punch row image 
and combine with the 
old PFR data; store in 
punch row image 

Traps 111 through 120 
Do not transfer any bits 
to the punch magnets. 
Transfer row 9 bits to 
the buffer 

Reset cmd inlk. 
Rst RP K = 08 
Restore MO, M1 and 
reset MMSK4 

Return to link adr 

-

....Lt--

1 __ -

.. 
Integrated Control 

Row 11 and on 

The rd 1-PFR and rd 2 
pch chk shift register 
are full. The EOR is 
turned on setting the 
pch trap latch 

Set the pch equip 
chk and the PFR 
validity latches 
(MDM 4-105). 
This turns the PCH 
check light on the 
console. 

5 

Stacker selection for 
this card is reset by 
resetting the seq 1 
latch (MCM 4-106) 

Reset pch cmd inlk. 
This resets the punch 
feed and the punch 
stacker-select latches 
(MDM 4-107,106) 

Set the pch status 
latch. This turns on the 
(status req) latch 

I-

-

6 
2540 

The last eight bits 
have been sent to the 
punch magnets and/or 
the rd 1-PFR. 
The rd2-pch chk shift 
registers have been 
loaded 

Turn on the punch 
check and validity 
check lights 

2025 F EMDM (10/68) 5-115 
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A 

~ 

B 

~ 

C 

~ 

0 

• 

E 

F 

G 

2 • 
Instruction: Start I/O 
Command: Write space 1 after print. 
Condition: Print ready 

Standard 48-character chain length 
Status clear 

Objectives: Buffer load 
Set channel-end. 
Set print busy. 
Set print gate. 

Start 

CICY 

Read out instruction 
and decode (9C) 

DCLA 

Reset S-reg. bits 
except 6 and 7. 
Read out CAW and 
check boundary 
limits. Construct UCW 
address and identify 
the printer 

DCLB 

Read out the CCW. 
Store the next CCW 
and fetch data 
address. Store UCW 
count and data address 

DPTS 

Set 1403 mode and 
decode the 1403 command 

DPTR 

Set up constants 
PLBAR value = 01 
PLB count = 84 (HEX 132) 
PLBAR constant::; 2C 
Translate table 
address = 70 

DPTR 

Read character from 
memory area specified 
by the data address. 
The data character 
develops the lines 
necessary to address 
the translate table. 
Place the character 
from translate table 
into local storage 

DPTR 

Load the PLBAR. 
The value of the 
PLBAR is placed on 
EXT, bus-out lines to 
set the PLBAR 

DPTR 

Set read control. 
Set PR AK = 20 

DPTR 

Diag.5-201 P26B 

y 

3 4 

Microrou tines 
and translate table 

CPU .- 1---- -------
1403 attach 

1 
2 
4 
8 ~ 

X_ <r; 
I::Q 

J 
16 ~ 

32 Flo< 

64 
PLBAR 128 
SAMPLE 

1403 attachment 

The PLBAR triggers 1-128 
are set with ext bus out - bits and PLBAR set sample. 
MDM 4-207 Cycle 

Time P 

PLBAR Reset 

PLBAR Set 

Set read control latch. Data Reg Reset 

Develop SA strobe and Data Reg Set 
reset the PLB data reg. 
See chart - 6E MDM 4-207 Read Control 

Write Control 

Parity Sample 

I--

5 6 

Constant Function 
PLBAR value 
PLB count 

01 (note 1) 
84 (note 2) 
2C 
70 

PLBAR constant 
Translate table address 

Note 1. This value is set to 0 l. 
The value is updated each 
buffer cycle. 

Note 2. The PLB count is set 
to 84 (dec. 132) and 
decremented by 1 each 
buffer cycle. 

EXT bus-out 

~ ~ 

Time II ~ 
writel ..... 

;§ 
r--X- r-- PLB I--- SA I-X Data reg f--.J:: .s 

s~J r--

'---

Compare 

EXT bus-in 

Rl'ad Data to CPU/Write Data from CPt' 

Write PLHAR Set Read Ctr! Dummy Read/Write Data Dummy 

0 2 4 6 8 01 3 5 7 90 2 4 6 8 01 3 5 7 90 2 4 6 8 

---- - ~ 

W77JJ 

Word Type 3 Word Type () Word Type X Word Type 3 Word Type X 

Test translated 
character for bit 
pattern greater than 
the maximum graphic 
position number. If 
FF pattern is detected, 
set data check. Set 
FF in PLB 

_ Read or Write ~WriteOnly 

H 

DPTR 

Load PLB. 
Transfer the 
translated character 
from local storage 
to the PLB data reg. 
and at write time, 
into the buffer. 

Diag. 5-201 P2 2A 

Reset the data reg with 
etl. Word type 3 and 

~ - - - - - - AS decode ofB. Set the 
data reg, latches with 
ext/bus out bits 0-7 and 
PLB sample. Write control 
is brought up by ext. AS 
decode B and control 
word type 3. Refer to 
timing chart MDM 
4-208 

Diagram 5-201. Buffer Load (Part 1 of 2) 

5-201 (10/68) 



A 

B 

c 

o 

E 

~ 

F 

~ 

G 

.. 

H 

UCWO 
PLB Not 0 

2 3 

Diag 5-201 Pl3R 

? 
Decrement the UCW 
count and the PLB 

r-sct- th~-n-e1-x-t-d-at-a--~ 
UCWO 
PLB 0 

I ;~:uacter to 00. 
Update the PLBAR 
and load the buffer, 
Repeat the loop 
until PLB count is 0 

DPTR 

DPTR 

No 

Set print gate. 
Set print busy 
PRA K = 90 

Set channel-end and 
construct UCW channel 
and unit status 

Store the status data 
into the CSW swap PSW's 
and branch to I cycles to 
handle status 

Do next operation 

Example of PLBAR update 

PLBAR VALUE 01 (dec. 01) 

Constant +2C 

Updated PLBAR 2D (dec. 45) 

PLBAR 2D 
Constant +2C 

59 (dec. 89) 

PLBAR 59 
Constant +A9 

02 (dec. 02) 

PLBAR 02 
Constant +2C 

2E (dec. 46) 

PLBAR 2E 
Constant +2C 

5A (dec. 90) 

PLBAR 5A 
Constant +A9 

03 (dec. 03) 

Diagram 5-201. Buffer Load (Part 2 of 2) 

Yes 

4 

Set unit check and equip
ment check. Set bit 6 of 
unit-status register and bit 
3 of sense reg 

-, 

PLB 0 

5 

UCWNotO 
PLB Not 0 

Update the PLBAR to the 
next buffer position to be 
addressed. If the count is 
less than 89, add 2C (dec. 
44). If the count is greater 
than 89,add A9. (dec. 169). 
Return to read another 
data character. Refer to 
example ... 2F 

Diag 5-201 P12D 

1403 Attachment 

Turn on the print gate and 
print busy latches with ext 

__ AS Field. Decode D and 
word type 0 set pulse. 
Start print operation. 
Refer to diagram 5-202. 

6 
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U1 0 
N m 

2 5 3 4 6 7 8 9 
0 to 
r-v ., 

m 
3 SS1 Correction SS2 

0 'f1 
.......... r-v Cycle Example: Print Model 25 
0> a 
OJ 1'0 

A 
1.0sc 

I. __ 

- - ) ) .. ~---- -~--~ ( ( Buffer Position 1 2 3 4 5 ----j r- 44 
""0 ., 
::J 
.-+ 

2. Drum Pulse J 1 
\ ( 

3. Set A - ) 1 - Character @®® 
Print Position 1 4 7 10 13 ---5 ~130 

0 I J 

"0 
CD ., 
m 
.-+ 

0 
::J 

4. Set B - J f-- -
5. Set C - ~ 1 -'- \ 
6. PSS A 3_ ) ) -- Buffer Posit ion 45 46 47 48 49 ---H-- 88 

Character @C0® 
7. PSS B 4_ ) 1 - Print Position 2 5 81114---1f-131 

8. PSS C 
5 __ 

j ~ -9. PSS Gate 7~ ~ J ~ 
, I 

10. Advance PCC 4·7. 4·7. B 

Buffer Position 89 90 91 92 93 ~ f-132 

Character ~ 

Print Position 3 6 9 1215--)}-132 

11. Advance SS Ring 9 Not 8 - 9 Not 8 ___ 

12.SS3 

13. SS1 

14. SS2 

15. Advance PCC+ 1 4·10_ 4'10_ 

16. Print Gate --17. Print Busy 

c 18. Print Control 17 

19. Print Scan 18 

20. Clock Run 19 

21. Clock Pulses J. .it~~~ .. 4 6 0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 ~~~- ~ ~~~~ -- • ---- • • -- --- - • . -------' 
22. Advance + 2 --- -- • • - - -23. PCC Count 1 3 5~ (--47 1 3~ (--41 49 2 4~t-
24. PLBAR Advance - • - ») - • (( .. .... 
25. PLBAR Count 1 2 3~~24 25 ---? 1--44 45 -----
26. PCC Reset • -* * 
27. Data Reg Reset .. - --- ) ) • • ( I -, ( 

o 

28. Clock Control 

29. Advance +8 -30. Read Time - ..- - - - - -31. Write Time • .... - - - - -32. Print Compare 

--- - - - - - ----33. 55ms SS ~ 
t \ 

E 
The Pcc reset during clock control resets triggers 16-128. 

At all other times, the PCC reset resets triggers 4-128 



2 3 

Carriage Operation: Space 1 after print. 

1. SS3 

A 2. Print Control 

3. Rem No PLC 

4. 55MS Sin~le Shot 

5. Last Scan 

6. Carriage Start 

7. Carriage Start SS 

8. Carriage Br. Reg. Reset 

9. Carriage Br. Reg. Set SS 

B 
10. Carriage St. delayed SS 

ll. Carriage Go SS 

12. Carriage Go 

13. Space 1 SS 

14. Space Drive 

15. Space Extended 

16. Low Speed Start 

17. Carriage Settling SS 

18. Low Speed Stop 

c 19. Device End 

20. Print Request 

I 
Start ending sequence I 

0 I 
I cycles detects interrupt --1---and defines the device 
and device-€nd request. 

I 

Reset printer busy 

• 
DPTQ I 
Set up 1403 UCW add-
ress of C8. Build unit 

E status and channel status. 

SetS7 (channel 0 inte~ 
rupt) and reset print re- --1---quest. Set channel status 
and unit status into CSW, 
swap PSW's and branch 
to I cycles to handle 

• status 

Do next operation 
F 

G 

H 

• Diagram 5-203. Space 1 After Print 

4 

1·3, Not 4 

5·Not 15 - 150ns 1-6 

7" 150ns I-

Not'E31 
150ns 1-

No7'91 
150ns I-

Not~ 150 ns I-

11 
150ns j-

12 I 
5·5ms 

13 

13 

13 

1403 Attachment 

Reset printer busy latch 
with word type 0 reset 

and ext AS decode D. 

MOM 4-201 

Reset print request with 
PRA reset 

MOM 4-202 

5 

II 

Not 14 

Not 14 

Not 15 

Not 15 

6 

)~ 
:t 

Form Y24-3529-0 

FES Y24-0503 

2025 FEMDM (3/69) 5-203 



A 

B 

c 

o 

E 

F 

G 

H 

2 

START 

DCLA 10lNST 

Test for privilege mode. 
Read out CAW and test. 
Decode channel 1. 
Decode and identify file. 

FILE ENTRY 

Set initial selection stats. 
Get command and branch 

nonoperating ops. 

3 4 • 

The file seek command can be executed either 
as the first command of a chain or as an intermediate 
command. In this diagram it is assumed that the seek 
operation is initiated as the first command and thus 
originates from the decode of the start-I/O 
instruction in the I-cycles (CICY) routine. The file 
mask byte has been reset to zero, and thus, allows 
the processing of any seek command. The SIO 
instruction specifies the channel, the file control, 
and the file module. The CAW is entered in the 
channel common (DCLA) routine for the command 
address. After branching to the file routines, the 
first command is entered and decodes as the seek 
command. The seek command first enters the six
byte file address using the data address of the 
command. This provides the new cylinder and 
head to be set. The cylinder address for the current 

5 6 

Form Y24-3529-0 

FES Y24-0094 

access positioning is entered from the 2311. 
This address is compared with the new address 
to determine the amount and the direction to 
move the access. The difference, the new cylinder 
address, and the new head address are sent to the 
2311. After initiating a seek start for the 2311, 
the operation returns to I·cycles for the next 
instruction. When the 2311 has completed the 
operation, it raises the gated attention line to 
indicate device end. This initiates a trap request to 
either end the operation, or continue with the next 
chained command. The gated attention in the 2311 
is reset and the file controls are reset before entering 
the next command. 

Test for valid device address. 
Test disk status (unselected). 
Test for sense and cont. con. 
Module select. - -
Test selected status.--
Zero sense bytes 

I F;I, Co,"ol I ,...F_i_le_M_o_d_u_le _______ ---, 

- - - - - - - Set module latch. - - - Gate module controls. 

Test cyclic-code register. - -
Set NTO, initial, and cold 

- -- -- - -t OS external facility . ...- - - i Any error conditions. 

- - - - - - - - - - ~ Exercise controls. 

start resets. - - - -

FILT GETOP 

Read in first command (CCW). 
Test for zero and TI C. 
Set command in FOP register. 
Read in data address bytes. 
Test for valid flag byte. 
Read in CCW count. 
Test for nonzero count. 
Set flags in FFO register. -
Get previous·op and file·mask 

algorithms. 

FILX DECODE N 

Decode command low bits. 
Test command validity. 
Set NTO reset. - -
Set previous-op indicator. 
Test for not erase condition.
Decode full seek op. 
Test file mask for seek. 
Remove SIO stat. 

FILX FETCH 

Read in 6·byte seek address. 
Test bytes 0, 1, 2, 4 for zero. 
Test for valid cylinder number. 
Test for valid head number. 
Get cylinder addr. from file. 
Compute difference in cylinder 

addresses (complement if 
negative) 

Insert direction tag. 

1---------
- - - - - - - - -\. Reset controls tested. 

-- - --- -- - -4Set FOP register. 

- - - -- - - - - ~Set FFO register. 

If erasing, the trap gate latch 
is set and the operation is 
returned to the CPU. 

Set NTO-reset latch. 

I FBI external facility . ...-

Set F BO and control tag. - -

Reset file head register. - - -
Set file cylinder address. -

,--
.-l 

Set F BO and set-cylinder tag. 

Set file head address. - -
Test for difference of zero. 
Set file difference register.-
Set seek·start and raise. 

control tag (pulse). - -
Test for error conditions. 
Test for chaining. - - A nonchaining operation returns 

the seq uence to I·cycles after 
setting the sense to zero and 
setting the interrupt buffer. The 
condition code is set to O. 

Set FBO and set-head tag. -

Set FBO and set-difference tag. 

Set FBO and control pulse. -

------------
Unusual condition. -+-- -
Trap request. 

FILT AD DR 0140 

Branch on unusual conditions 
(gated attention). 

Test for CPU detected errors. 
Test for gated attention. - -
Set read-gate and raise 

control tag (pulse). - -
Set head select on FBO. 

FILX NTORST 

Reset flag register. - -
Set cold start reset. __ 
Get next CCW address. 

- Attention is set by the file at the 
completion of the seek. 

- - - - - -- - Set F BO and control tag. -

~ J11Reset FFO register. 
- Reset NTO latch. 

This starts the entry of the next 
- command through the normal 

trap routine. 

Readout cylinder addr, register. 

Reset head addr. register. 

Set cylinder addr. register. 

Set head address register. 

Set difference register. 

Start seek motion. 

Gated attention. 

Reset gated attention. 

• Diagram 5-301. Seek Operation, File 

2025 FEMDM (2/69) 5-301 



Form Y24-3529-0 

FES Y 24-0094 

A 

B 

c 

o 

E 

F 

G 

H 

*1 

*2 

*3 
*4 

*5 

*7 

8 

9 

• Diagram 5-302_ 

5-302 (2/69) 

2 3 

Start Start 

FILE CCTEST 

Zero the sense buffer. 
Set NTO latch (MOM 4-341) 

FILE 

Set file mode and zone_ 
I nitial reset (MOM 4-341 ) 

FILE 

Set diag. mode (MOM 4-355). 
Set diag. index (MOM 4-331). 
Set diag. compo gate. 
Set diag. addr. 0 (MOM 4-355) 

FILE 

Set OF into wr. buf. (MOM 4-323) 
Test OS for OF in wr. buf. (MOM 4-345). 

FILE 

Set FOP to OF (MOM 4-319). 
Test FOP for F F. (MOM 4-46). 
Reset FOP with 00. 

Test FOP for 00. (MOM 4-46) 

FILE 

Adv. bit-ring 8 times (MOM 4-301). 
Test SOl for OF (MOM 4-46). 
Test OS for wr. buf reset (MOM 4-345) 

FILE 

Oiag. adv. to zone-2 (MOM 4-355). 
Set sep. data bit latch (MOM 4-301). 
Set FOP to 01 (write) (MOM 4-319). 
Set 20 into wr. buf. (MOM 4-323). 
Set diag. read gate (MOM 4-355). 
Adv. bit-ring 2 times (MOM 4-301) 

FILE 

Set FOP to 31 (sch-IO) (MOM 4-319). 
Adv. bit-ring 6 times (MOM 4-301). 
Test SOl for 82 (MOM 4-46). 
Test OS for 87 (diag. addr. 3) (MOM 
4-345) 

FILE 

Set diag. rd. gate addr. 2 (MOM 4-355). 
Adv. bit-ring 4 times (MOM 4-301). 
Test OS for OA (diag. addr. 3) (MOM 
4-345). 

Reset HilLo/CC latches (MOM 4-335). 
Test for OS4=0 (diag. addr. 3) (MOM 
4-345). 

FILE 

Set sep. data bit latch (MOM 4-301). 
Set diag. rd. gate addr. 2 (MOM 4-355). 
Adv. bit-ring 4 times (MOM 4-301). 
Test OS for 4E (diag. addr. 3) (MOM 
4-345). 

Reset Hi/Lo/CC latches (MOM 4-335) 

FILE 

Oiag. adv. to zone-3 (MOM) 
Set diag. rd. gate addr. 2 (MOM 4-355). 
Set sep. data bit latch (MOM 4-301). 
Adv. bit-ring once (MOM 4-301). 
Test OS for 7A (diag. addr. 3 (MOM 
4-345). 
Reset Hi/Lo/CC latches (MOM 4-335) 

FILE 

Set diag. rd. gate addr. 2 (MOM 4-355). 
Set sep. data bit latch (MOM 4-301). 
Adv. bit-ring once (MOM 4-301). 
Test OS for 3A (diag. addr. 3) (MOM 
4-345). 
Reset Hi/Lo/CC latches (MOM 4-335) 

FILE 

Set diag. rd. gate addr. 2 (MOM 4·355). 
Adv. bit-ring once (MOM 4-301). 
Test OS for 58 (diag. addr. 3 (MOM 
4-345). 

Reset HilLo/CC latches (MDM 4-335) 

FILE 

Set file mode and CPU zone. 
Reset diag. addr. latches (MOM 4-355). 
Set NTO latch (M OM 4-341). 
Initial reset (MOM 4-341). 
Cold start latch (MOM 4-335) 

I 
Execute SIO 

510 Cyclic Code Test 

4 

Resets previous conditions and 
deorient file controls 

Sets up file operation and reset 
NTO latch 

Disconnects file interface and 
sets rings to HA and ZA. Read 
gate is forced. (Compare gate is 
held set through test) 

Sets and tests first byte of data 
for test (diag. addr. 0) 

Tests the file op-reg for ability 
to set and reset all bits. (The read 
out differs from the set) 

Transfers wr. buf to rd. buf. at 
bit-ring 70. Write buffer should 
reset. Read buffer now OF 

Two ring advances. Write op set in 
register for transfer control. Oiag. 
read gate controls clock. Next byte 
set in wr. buf. Read gate and sep. 
data bit force bit entry into wr. buf. 
The 20 wr. buf. entry becomes 82 at 
bit-ring 1. Rd. but. serials to CC 

Op changed to search-I O-equal. 
Bit-ring advances to 7 to transfer 
the wr. buf. to the rd. buf. CC=OOOF 
CC1=1, CC16=0, CC17=O, no error 

Oiag. read and compo gates set to 
compare data. Bit-ring advances to 3. 
CC=OOF8 CC1=0, CC16=0, CC17=0, 
No CC error, unequal compo 
Compare latches reset and test is 
made for no unequal compare. 

Read data bit is set with read and 
camp. gates. Bit-ring advances to 7. 
CC=OF82,CC1=0, CC16=1, CC17=0, 
no CC error, unequal compo Compare 
latches reset to clear unequal camp 

Zone-3 gates the cyclic-code controls 
to compare CC17 with ser. data tgr. 
(CC17 reads in complement). Read 
data bit is set with read and comp gates. 
Bit-ring is advanced to O. CC=BF04 
CC1=0, CC16=1, CC17=1, CC error, 
unequal compo Compare latches reset 
to clear CC error and unequal compare 

Read data bit is set with read and 
compo gates. Bit-ring is adllanced to 1. 
CC=7E08 CC1=0, CC16=0, CC17=1, 
CC error, unequal compo Compare 
latches reset to clear CC error and 
unequal camp 

Set read and compo gates without a 
read data bit. Bit ring is advanced to 2. 
CC=FC10 CC1=0, CC16=1, 
CC17=1, CC error, unequal compare. 
Compare latches reset to clear CC 
error and unequal compare. 

Test is successful. Diagnostic gates 
and controls are reset, and the 
file controls are initialized to allow 
continuing the SIO operation. 

5 

The cyclic-code test is made during the entry into 
each SIO operation to determine whether the file 
error detection circuits are functioning. This test makes 
use of the file diagnostic controls for the clock 
advances and the special test conditions. In diagnostic 
mode, the file interface is disconnected·to ensure that the 
file records are not changed during the forced write 
operation. The file rings are first deoriented and then 
restarted at the index point with the diagnostic controls. 
The write·clock-gate trigger is controlling the clock 
operation, and advances are made by forcing the 
write-phase-A line. 

Data bytes are forced into the write buffer and 
then transferred to the read buffer when the clock 
reaches bit-ring 7. Tests are made to determine 
that the entries are correct and that both registers 
are advanced serially from their controls. The bits 
serially reading from the read buffer enter the 
cyclic-code register for later tests. Two full bytes 
are shifted out of the read buffer to fill the cyclic
code register. 

After loading the cyclic-code register, the ring 
is advanced to zone-3 and the diagnostic compare 
gate is set to test the cyclic-code compare and the 
data compare circuits. The separate-data-bit 
trigger is forced with the diagnotic control to 
provide a compare bit. The CC-error and the 
unequal-compare conditions are tested and reset 
after each bit-ring advance. If the results of all 
tests are correct, the diagnostic controls are 
reset and the file controls are reinitialized. The 
SIO operation is then performed as specified. 

A failure to match any of the test conditions 
causes a branch to the error ending. The 
diagnostic controls and the file controls are reset. 
This routine also sets the CC-error sense bit 
before ending the SIO operation. 

* All of the error test conditions branch to a common 
ending sequence if the conditions do not match. If this 
address is used to set the hard-stop, the W'register 
contains the address of the branch word plus-2. The 
numbered items all branch from a common test 
routine and resu It in the same W-register address. In 
each of these cases, the P l-register is loaded with the 
test conditions. A display of the Pl information points 
to the error condition as follows: 

Pl=OF 5 Pl=OA 
2 Pl=OF 6 P2=4E 
3 Pl=82 7 Pl=7A 
4 P1=87 8 P1=3A 

9 Pl=5B 

6 



B 

c 

2 

START 

FILT FRSTBT 

Read in next CCW bytes 0 and 1. 
Set command in FOP register. 
Read in data address bytes. 
Test for valid flag byte. 
Read in CCW count. 
Test for nonzero count. 
Set flags in FFO register. 
Get previous-op and file mask 

algorithms. 

FILX DECODE N 

3 

If TIC, the data address replaces 
-, the next CCW address. 

1 L- ______ _ 

Decode command low bits.~ 
Test command validity. 
Set previous-op algorithm. 

Test file mask for write-HA. 
Issue GO pulse. - - -
Store algorithms. 

--I' 
Raise control tag. -- -- -
Add active stat and store. 

Return to I-cycles (CC=O). 

-----------

----------Take file share cycle. - - -
Take file share cycle. ---- - ------------ -

.. 

I-+-
I-. 

------- --r-. Take file share cycle. - - -
Take file share cycle. ---
Take file share cycle. -- - ---

---------- - I .... 
------------ f-+. 

.....-----
FILT ADDR 0140 

Branch on nonchain condition. 
o Test CPU detected errors. 

-------r 
Test unusual conditions. 
Test status modifier latch. 
Test PCI indicator. 
Test for incorrect length and 

SLI indicator. 
Test for channel error condo 

FILX CHNEND 

Set chain end reset. - - -
Reset trap latch. 
Store I/O address (Aux 0004). 
Store status in interrupt 

E buffer (Aux 0006). 

-I If error condition, set error 
buffer (Au x 0014-0016). II 

- ------- - - - f-+. 

4 

File Control 

Set FOP register. 

Set FFO register. 

FOP external facility. 

Set GO latch. 
Set HA and ZA 
Set control tag latch.- -- -- -

I ndex sequence. ~ -- -- -
Set write gate and erase gate. - -
Set field count to 28 .. - -- -
Advance to zone-1. 
Set field count to 8.- - - -
Request file share for byte·'. 
Request file share for byte-2. 
Advance to zone-2. 
Set field count to 5. --
Request file share for byte·3. 
Request file share for byte-4. 
Request file share for byte-5. 

Advance to zone-3. 
Set field count to 2_- -- -
Advance to zone-4. 
Set field count to 10. - - -
Request trap. 

Latch is set but output is blocked 
until erase gate falls. 
Set erase to index trigger. - -

Set interrupt latch. 
Reset op-register. 
Reset flag register. -- -
Return from trap. 

------------ ~ Reset FOP register. 
-------------- Reset FFO register. 

F 

G 

H 

Interrupt Request 

CHECK 

CHECK B 

INTENT 

INTRPT 

Test for interrupt latch. 
Set protect key in D-reg. 
Set buffered status (Aux 0006) 

in H-reg. 
Set residual count in U-reg. 

'Set next CCW address in V-reg. 

• Diagram 5-303. Write Home Operation, File 

Index sequence.~ - -- --
Reset write and erase gates. - -
Reset With cham end. 

I 

5 

File Module 

~ Select head and gate ampl ifiers 

- Detect index point. 

-- Turn on write and erase amps. 

---+ Write 28 bytes of 00. 

~ Write 6 bytes of 00. 
Write' byte of F F . 
Write' byte of OE (sync byte). 

Write HA flag byte. 
Write cylinder byte-1. 
Write cylinder byte-2. 
Write head byte-1. 
Write head byte·2. 

-- Write cyclic-code bytes. 

-- Write 1 byte of CC. 
Write 9 bytes of 00 . 

Continue to write bytes of 00. 

I 

8 

Fonn Y24-3S29-0 

FES Y 24-0094 

The write home address command for the 
file cannot be performed without first 
setting the file mask to allow the operation. 
This diagram assumes that the file mask 
command has been executed and that the 
write home address command is chained 
to it but that no other command follows. 
The operation remains in the initial 
sequence after setting the mask and returns 
to the trap routine to enter the next CCW. 
The new command is entered and decoded 
as the write home address. The flags, the 
data address, and the count are also entered 
from the CCW. 

A test is made for the file mask condition 
to allow the operation. The file control 
waits for the 2311 to reach the index point 
before starting the write operation by 
setting the rings to the home address field 
and zone-A. After writing the home address 
gap, the home address is written with its 
cyclic-code bytes. The device end condition 
for the command initiates a trap request 
for the next command. When no command 
is chained, the GO pu Ise is not raised before 
the end of zone·4 and results in the setting 
of the erase to index latch. The microroutine 
sets the interrupt latch and loads the buffer 
before ending the operation. 

The interrupt routine loads the ending 
information into the CSW for program 
analysis when permitted by the system mask. 

- Detect index point. I 
Turn off write and erase amps. 

2025 FEMDM (2.169) 5-303 
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2 

START 

FILT ADDR 0140 

Branch on chaining conditions. 

3 4 

The read-HA operation has less restrictions than the 
other commands for use. It does not require a previous 
search, mask, or seek operation. It is assumed for this 
diagram that a seek command that caused access motion 
has preceded, and therefore, the entry is made through 
the trap routine. It is also assumed that no command 
follows. If the command is chained, the operation would 
branch at the second entry of the trap routine. 

The read-HA requires the index point and the rings 
set to HA field and zone-A. The file control waits for 
the index point indication from the disk file before 
advancing. A space of nineteen bytes is clocked in 
before advancing to zone-1. No address·mark is used 
with the home address field. The read data is entered 
into the cyclic code register to sample the bits for the 
sync byte. When the last five bits of the byte are 
sensed in the correct order, the sync detect signal is developed 

FILE CONTROL 

Read next CCW bytes 0 and 1. - - -- If TI C, the data address replaces 
Set command in FDP register. -
Read in data address bytes. 
Test for valid flag byte. 
Read in CCW count bytes. 

I the next CCW address. 

I L ________ _ ..j Set FOP register. 

Test for nonzero count. 
Set flags in FFO register. -- - - - - - - - - - - - - - - ~Set FFO register. 
Get previous-op and file-mask 

algorithms. 

FILX DECODE N 

Decode command low bits. 
Test command validity. 
Set prev-op algorithm to zero. 
Issue GO pulse. - - - -
Store algorithms. 

--I FOP external facility. 

I 
- - -- - - - - - - ~SetGOlatch 

Set HA and ZA. 

• 5 

to advance the ring to zone-2. A field count 
of five is set into the counter. All five bytes 
are deserialized and transferred to the storage 
area defined by the data address of the CCW. 

6 

The flag byte is also used to set the track flag latches. 
During zone-3 the two byte cyclic code developed 
while reading the five bytes is compared with the 
two bytes read from the track. In zone-4 the write 
clock is used to count the ten bytes without reading. 
During zone-4, the trap routine is testing for an 
additional chained command. When no command is 
chained, the chain end reset stops the file control 
operation. The operation ends by storing the interrupt 
buffer, setting the interrupt latch, and perform the 
necessary resets to end the sequence before returning 
from the trap. 

FILE MODULE 

Raise control tag.- - -
Add active stat and store. 
Return from trap. 

- - - - - -- - - - - r- Set control tag latch. - - - - - - - Select head and gate amplifiers. 

Take file share cycle ....... - - - - - - - - - - - --

Index sequence ~ - - - - - - - Detect index point. 
Set field count to 19. 
Clock thru zero bytes (wr. clk) 
Advance to zone-1. - --

Set field count to 2. 
Set read gate latch. - - - -
Sample for sync byte.~ - -
~ 

+ .. Turn on read amplifier. 
.... - Read zero bytes. 

Read byte of F F. 

~e:.:.vn.:..de~c:.!.a~.~-_ -"'::'-l- Read sync byte (OE). 
Advance to zone-2. 
Set field count to S. 
Req. file share for flag byte.- - - - Read HA flag byte. 
Set track flag latches. 

Take file share cycle. ~ - - - - - - - - - - - - - - - - Req. file share for cyl byte-1._ Read cylinder byte-1. 
- Read cylinder byte-2. Take file share cycle. ~ - - - - - - - - - - - - - Req. file share for cyl byte-2 ... 

Take file share cycle. __ - - - - - - - - - - - - - - Req. file share for head byte-1. Read head byte-1. 

Take file share cycle. __ - - -- - - - - - - - - -

~-------------

FILT ADDR 0140 

Branch on nonchain conditions. - - If chaining is indicated, the next CCW 
Test CPU detected errors. is read in the normal manner. 
Test unusual conditions. 
Test status modifier latch. 
Test PCI indicator. 
Test for incorrect length without 

SLI indicator. 
Test for channel error condition. - - If error condition, set error buffer 

Aux 0014-0016. 

FILX CHNEND 

Set chain end reset. - - - - - - - - - - - - - - - -
Reset trap latch. 
Store I/O address (Aux 0004). 
Store status in interrupt 

buffer (Aux 0006). 
Set int~rrupt latch. 
Reset op-register. - -
Reset flag register. - - - -

End Op 

B..e<0i~hare f~E .... head ~te-2._ - - Read head byte-2. 
Advance to zone-3. 
Set field count to 2. 
Compare with cyclic code. _- - - Read cyclic-code bytes. 
Ad;';;'Ze 1;;- z;':;-e4. - - - -

Reset read gate latch. - - - f.-. Drop the read amplifier. 
Set the write clock gate latch. 
Set field count to 10. 
Request trap. 
Clock zone-4 bytes (write clock) 

- Set chain end latch. 
Reset control unit latches etc.-

Reset FOP register. 
Reset FFO register. 

IDroP head selection. 

• Diagram 5-304. Read Home Address Operation, File 

5-304 (2/69) 
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Addr~0140 

Program 
Error 
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This diagram illustrates the conventional search-ID sequences 
followed by either a write-CKD or read-CKD command. It is 
assumed that the operation was started with the 510 instruction 
and that any preliminary commands have been processed. The 
search then starts with the trap request at the entry of the 
FI L T routine. A command sequence of either 

Search· I 0 Search-I 0 
TIC--8 or TIC-8 
Write-CKD Read·CKD 

When the search-ID is decoded, the file controls ore initiated at 
count field and zone-1 and the search address-mark latch is set. 
The operation starts with the first record encountered. The 
address mark defines its location. The identifier data reads from 
the file record and is compared bit for bit with the serialized 
identifier data from storage. If neither the high compare nor 
the low compare latch is set during the operation, the status 
modifier latch is set to indicate the condition to the micro· 
routine. When reading the count field, the key and data 

length values are always decoded and stored in their respective 
registers. The write buffer changes its function after the 
identifier and becomes a deserializer. The cyclic·code bytes 
for the full count field must compare, or the results are con
sidered to be in error. The trap request causes the operation 
to reenter the F I L T routine. If the status modifier is not 
present, the TI C command is read in with its data address. 
This address is substituted for the next CCW address. 
(This address should be that of the search·1 0 CCWI. The 
search·1 D sequence is repeated for the next record in 
exactly the same manner. When an equal compare search 
occurs and the status modifier bit is set in the status, the 
current CCW address is advanced by +8 before entering 
the next CCW. This address advance causes the TIC 
command to be skipped and the write-CKD or read·CKD 
command is entered. 

When the write-CKD command is decoded following 
the search-I D, the write·CKD pending latch is set to 
force the output of the op-register to read mode while 
the key and data fields for the match ing record are 
passed. The clock through K+D latch is set the same as 
for a pending read or search operation. This ensures that 
read clocking is used instead of the write clocking to 
count the bytes. The write controls can then be turned 
on at exactly the end of zone-4 for that record. When 
the write controls are restored, the file control starts by 
writing zone-A followed by zone·B when the variable 
gap is required. Zone·1 is written with the address-mark 
bytes and ending with the sync byte. The clock through 
K+D latch is reset with the write·AM signal. The flag 
byte written from the track flag latches followed by 
eight bytes of data written from storage comprise 
zone-2. The two developed cyclic·code bytes are 
written for zone-3 followed by a CC byte and nine 
bytes of F F for zone-4. 

FILT NOTTIC 

Set command in FOP 
register. 

Read in CCW data 
address. 
Read CCW byte count. 
Test for no program 
error. 
Set flags in FFO 

Search· I 0 

-----, 
FILE CONTROL 

L - - ~ Set FOP register. 
I '-------..::.---

-- - - - - --- - - - - - - --I Set FFO register. I '------=--------' 

r----
.. __________ --.J 

I FOP external facility. 

Other 
commands 

F 

G 

FILX 

Test for valid command. 
Set search·1 D previous 
operation. 
Issue GO pulse. 
Store algorithms. 
Raise control tag 
~TGROI. 

Reset trap latch. 
Return from trap. 

Take fi Ie share cycle 
Take file share cycle. 
Take file share cycle. 
Take file share cycle. 
Take file share cycle. 

r------
I 
I 

J 
If this is the first search and the file 
rings are not oriented, the rings are 
set along with the search address 

mark latch to wait for the start of the 
next record. When the rings are 
oriented, the controls clock through 
the key and data fields before setting 
the address mark search. 

Data moves two bytes early to 
load the buffer and serializer 

----, 
I 

------- --~ L_ 

Detect skewed data condition. 
Detect the two-byte address mark. --t
Detect skewed data condition. -- -
Detect sync byte. 

Advance to zone-2. 

Read in and test flag byte. 
Compare cylinder byte·l. 

- - - - - - - i L - - I' Compare cylinder byte-2. 
- -- - - - - -; L - - - I Compare head byte-l. 
- - - - - - i '- - - - -~ Compare head byte-2. 

L...... _____ _ 
Compare record byte. 
Set in K L register. 
Set in counter high ~DL high). 
Set in data length register. 

Advance to zone·3. 

5 

Zones 1, 2,3, and 4 for the key field are written if 
the key length register has a significant value. The 
sequence (or the key field is the same as for the 
data field. Following either the key field (if usedl 
or the count field, the data field is written. Zone-1 
contains six zero bytes followed by a byte of 
FF and the sync byte ~OE). Zone·2 contains 
the number of bytes specified by the D L register 

and the high portion of the counter. The data may 
come from storage or it may be forced with zeros 
if the CCW count has gone to zero. This is followed 
by the two developed cyclic·code bytes for zone-3. 
For zone-4, a byte of CC followed by nine bytes of 
F F are written. During zone-4, the trap routine is 
testing for an additional chained command. If 
another write-CKD command follows, the write 
operation continues repeating the same sequence 

starting with zone-A. When no command is chained 
and therefore, the GO pulse is not raised again, 
the erase to index latch is set to remove any data 
on the remainder of the track. In the latter case 
the microroutine sets the interrupt and ending 
conditions before returning from the trap. 

If the read-CKD command is decoded following 
the search-ID, the operation through the remainder 
of the matching record is the same as for the write
CKD. The clock through K+D latch is set to clock 
the fields. At the end of data field zone·4, the 
search address mark latch is set with count field and 
zone·1 to wait for the start of the record as defined 
by the address mark. The zone-1 zeros provide the 
necessary zero count. The F F byte provides the 
necessary data bits to recognize the missing clock 
bit in the address mark byte. This sets the skewed 
data latch to start the detection sequence. These 
two bytes are tested for bit sequence and count to 
set the AM sequence triggers. Advancing from the 
last address mark byte to the sync byte provides 
the necessary missing clock bit to set the skewed 
data latch for the address mark detect signal. The 
sync byte is entered into the cyclic·code register 
to test the bit sequence. At the end of the byte, 

the bit combination develops the sync detect signal 
to advance to zone-2 for the start of the record 
transfer. A count of nine is forced for the field 
count. The track flag is tested with the flag 
latches but not transferred. The remaining eight 
bytes are transferred to the specified data address 
in storage. The cyclic-code bytes are read and 
compared with the two bytes developed during 
the reading. Reading is stopped for zone-4, and 
the write clock is used to count the ten·byte area. 
The reading resumes at the end of the field. 

The key field mayor may not be used as indicated 
by the value in the KL register. The sequence for the 
key field is the same as for the data field. Following 
either the key field (if usedl or the count field, the 
file control waits for the sync byte to define the start 
of the record information. The zone·1 information is 

entered into the cyclic-code register to detect the sync 
byte bit sequence. With the sync detect signal, the 
ring advances to zone·2 for the record transfer. The 
counter is set to the value in the D L counter. The 
data bytes as deserialized are transferred to the 
location in storage specified by the data address in 

the CCW. At the end of the data transfer, the two· byte 
cyclic code is compared with the two bytes developed 
during the reading. In zone-4, the write clock is used 
to count the ten bytes without reading. During zone·4, 
the trap routine is testing for an additional chained 
command. Another read-CKD command would repeat 
the sequence. When no command is chained, the chain 
end reset stops the file control operation. The operation 
ends by setting the ending conditions. 

T 
Read Key field. 

Read data field. 

- Read zero bytes. 
- Read F F byte. 
- Read address mark byte-l. 
- Read address mark byte·2. 

Read sync byte. 

I 
Read flag byte. 

- Read cylinder byte·1. 
- Read cylinder byte·2. 

Read head by teo 1 . 
- Read head byte·2. 
- Read record byte. 

Read K L byte. 
Read D L byte-1 . 
Read D L byte·2. 

Read CC byte·l. 

f-C::.:o::.:.m:..::pc.:a:;.r.:..e .::cY.:.;c::.:.l:.:ic...;:·c:.:o.:..d.:..e .::b.:.;yt::..:e.:..s.~_--1~ - - -
Advance to zoneA. 

Read CC byte·2. 

1 H 

• 0 iagram 5-305. 

5-305 (2/69) 

Change to write clock gate. 
Set status modifier for equal compo 
R eq uest trap. 

Search-ID with Write- or Read-CKD (Part 1 of 3) 
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• Diagram 5-305. 

FILX 

Test for valid command. 
Test for search-I D previous op. 
Set write·CKD op pending. 
Test for SM not short search. 
Test for not file protect. 
Set previous op write·CKD. 
Issue GO pulse. 
Store algorithms. 
Raise control tag (T GRO). 
Reset trap latch. 
Return from trap. 

Take file share cycle. 
Take file share cycle. 
Take file share cycle. 
Take file share cycle. 
Take file share cycle. 
Take file share cycle. 

Take file share cycle. 

Take file share cycle. 

Take file share cycle. 

Take file share cycle. 

Take file share cycle. 

Take file share cycle. 

3 4 

FI LE CONTROL 

-- Set pending latch to force read 
op and block write op. 

Jset GO latch. 
Set clock through K+D 

1 Set control tag latch. 

Data moves two bytes early to 
load the buffer and serial izer. 

____________ I 

------- ---, I L 

I 

I 

.. 
----------..., I L-- - .. 
-------- -j I L __ 

=r-= --------, 1".....--

-----., 
I 

L 

I L __ _ 
~ 

-..., L ___ _ 
f--+-

I 
L ___ _ ----

1 

-----------, 
I 
L .. 
-~ 

I 
I 
I 

-, L -I 
L-- --.. 

Advance to key field. 
Clock through key field. 

Advance to data field. 
Clock through data field. 

Reset pending latch to allow 

write gate and erase gate. 
Advance to count field zone·A. 
Force F F bytes in serializer. 

Advance to zone-B if required. 
Force FF bytes in serializer. 

Advance to zone-1. 
Force four zero bytes. 
Force FF byte. 
Set write AM time. 
Reset clock through K + D. 
Force 07 bytes. 
Reset write AM time. 
Force DE byte. 
Advance to zone-2. 
Set flag byte in serializer. 
Transfer write buffer. 
Transfer write buffer. 
Transfer write buffer. 
Transfer write buffer. 
Transfer write buffer. 
Set byte in K L register. 
Transfer write buffer. 
Set byte in counter high (DU. 
Transfer write buffer. 
Set byte in D L register. 
Transfer write buffer. 

Advance to zone-3. 
Gate cyclic-code register. 

Advance to zone-4. 
Force CC byte in serializer. 
Force F F bytes in serializer. 

Advance to key field zone-1. 
Force zero bytes in serializer. 
Force F F byte in serial izer. 
Force DE byte in serializer. 

Advance to zone-2. 

Transfer byte:2 to write buffer. 
~ 

Transfer last byte to write buffer. 

Advance to zone·3. 
Gate cyclic·code register. 

Advance to zone-4. 
Force CC byte in serializer. 
Force F F bytes in serial izer. 

Advance to data field zone-1. 
Force zero bytes in serializer. 
Force F F byte in serial izer. 
Force DE byte in serializer. 

Advance to zone-2. 
Transfer byte·1 to write buffer. 
~ 

Transfer last byte to write buffer. 

Advance to zone-3. 
Gate cyclic-code register. 

Advance to zone·4. 
------ --- - -- - ~ Request trap. 

FILT NOTCHN 

Test CPU detected errors. 
Test unusual conditions. 
Test status modifier latch. 
Test PCI indicator. 
Test for incorrect length and SLI 
indicator. 
Test for channel error condition. 

FILX CHNEND 

Set chain-end reset. 
Reset trap latch. 
Store I/O address (Aux 0004). 
Set interrupt latch. 
Reset op-register. 
Reset flag register. 
Return from trap. 

End Op 

If another write-CKD command 
follows, the GO latch is set 
and th is sequence is repeated 
from the setting the count 
field zone-A. 

If error condition, set error buffer 
(Aux 0014·0016). 

Search-I D with Write- or Read-CKD (Part 2 of 3) 

Force CC byte in serializer. 
Force bytes of FF in serializer. 

I 

- - - GO latch Y"-<$.> 
No 

Set erase to index latch. 

Latch is set but output is blocked 
until the erase gate falls. 

Reset FOP register. 
Reset FFO register. 

I ndex sequence. 
Reset write and erase gates. 
Reset with chain·end 

5 

FILE MODULE 

-I Gate head select and read gate. I 
I -I Read key field. 

-I Read data field. 

~ Raise write and erase amps. 

Write twelve bytes of F F. 

- i -I Write F F bytes for variable gap.1 

I 
- Write four zero bytes. 

Write F F byte. 

Write two bytes AM. 

Write sync byte. 

_=-~ Write flag byte. 
Write cylinder byte-1. 
Write cylinder byte-2. 
Write head byte-1. 

-l- Write head byte-2. 
- -1 Write record byte. 

Write KL byte. 

Write D L byte-1. 

Write DL byte-2. 

- Write byte of CC. 
Write nine bytes of F F . 

_J ~ Write six bytes of zero. 
Write F F byte. 

-------' 

.. Write F F to index point. 

- Detect index point. 
Turn off write and erase amps. 

6 

Form Y24-3529·0 
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FILX FDCKD 

Test for valid command_ FI LE CONTROL FILE MODULE 
Test for previous search op. 
Set prev-op algorithm to zero. 
Issue GO pulse. - - -
Store algorithms. 

----- -- - - - - --..... SetGOlatch. 

Raise control tag (TGRO).-
Reset trap latch. 
Return from trap. 

--- -... - - --

Data moves immediately following 
transfer to read buffer. 

Set clock through K +D 
I ..... Set control tag la;ch. - - - - ~Gate head select and read gate. 

I Advance to key field. I 
Clock through key field. ~ - - - Read key field. I ~-~~~---~ 

Advance to data field. 

::::"::'~::::::;:,::::e~ -] 1 Read data field. 

Set search address mark tg. .-____ --J'--____ --, 

Advance zero count control. ..... I 1 Read zero bytes; F F byte. 
Set skewed data latch. _ - --1 I Read AM byte-1. 

I Compare AM; adv. AM count." _I, Read AM byte-2. 
Set skewed data latch; AM detect.~· Read sync byte. 

Reset clock through K + D. l 
Compare sync byte; sync detect. 

Advance to zone-2. 
Set field count to 9. ,-____ --JL-_______ --, 

Compare flag byte to latches. __ Read flag byte. 

- Deser. and trans. to rd. buff ..... - Read cylinder byte-2. 
Take file share cycle. 
Take file share cycle . 
Take file share cycle. 
Take file share cycle. 
Take file share cycle. 
Take file share cycle. 

- Deser. and trans. to rd. buff. __ I~± Read cylinder byte-1 . 

- - - - - - - - - - - - - - - - - Oeser. and trans. to rd. buff. ~ - Read head byte-2. 
- - - - - - - - - - - - - - - .=t' Deser. and trans. to rd. buff ..... - + Read head byte-2. 
--- - - - - - - - - - - - - - Deser. and trans. to rd. buff. -- -J.l- Read record byte. 
-- - - - - - - - - - - -- - -- Deser. and trans. to rd_ buff. ~ Read KL byte. 

Take file share cycle. -- Set byte in KL register. 1 
Set byte in counter high (DLl. 

- - - - ~ Oeser. and trans_ to rd. buff. -- -IT Read DL byte-1. 

- -- - - - -- - -- e-- Oeser. and trans. to rd_ buff. - - tRead DL byte-2. 
Set byte in DL low register. 

Take file share cycle. ---

Take file share cycle. -

Take file share cycle. --

If data chained, a trap request may 

occur at this point. 

If data chained, a trap request may 

occur at this point. 

Clock zone-4 bytes (write clock). 

Advance to data field; zone-1. 
Reset wr. clk. gate; set read-gate. -
Set field count to 2. 

Compare sync byte ..... - - -

Advance to zone-2. 

.... Raise read amplifiers. 

l Read zero bytes. 
Read FF byte. 

I Read sync byte. 

Set count from DL register. 
Deserialize byte-2. ... -- - -

Take file share cycle. _ - - - - - - - - - - - - - - - Transfer byte to read buffer. 

I 

- Read byte-2 of data field. 

Take file share cycle. _ 
Deserialize last byte. -- - - - Read last byte of data field. 

- - - - - -- - - - - - - - '- Transfer byte to read buffer. 1 
Advance to zone-3. 
Set field count to 2. ,-________ --JL-________ --, 

Compare cyclic-code register. .. - I Read two cyclic-code bytes. 

Advance to zone-4. 

------- - -------
FILT Addr=0140 

FILT NOTCHN 

Test CPU detected errors. 
Test unusual conditions. 
Test status modifier latch. 
Test PCI indicator. 
Test incorrect length without SLI indicator. 
Test for channel error conditions. 

FILX CHNEND 

Set chain end reset. - - - -
Reset trap latch. 
Store I/O address (Aux 0004). 
Store status in interrupt buffer. (Aux 0006). 
Set interrupt latch. 
Reset op-register. - -
Reset flag register. 
Return from trap. 

End Op 

If error condition, set error buffer 
*Aux 0014·0016). 

Reset read-gate; set wr. clk. gate. -HDrop read amplifiers. 
Set field count to 10. 

- Request trap. 
Clock zone-4 bytes (write clock). 

Set chain end latch. 
Reset control unit latches, etc. -

Reset FOP register. 
Reset FFO register. 

• Diagram 5-305. Search 10 with Write-or Read CKD (Part 3 of 3) 

5-305 (2/69) 
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2 

A 
START 

Install disk pack on module X. 
Set address switches to 019X. 
Press load key. - - -- -

BOlA ADDR 0240 

Perform CPU resident diag. 
to test system functions. 

BCHK START 

8 Perform checksum test 
routine of control storage. 

BSYS SYSRST 

Perform system reset to 
initialize system and storage 
areas. 

DCll IPl 

Simulate CCW at address 0000 
of program storage. 

c 
CSTS RDSWCH 

Read in channel and device 
addresses from switches. 

DClA UADRID 

Decode channel-1 . 
Decode file control. 

FIL E ENTRY 

Set initial selection stats. 
Get command from CCW. 
Test for valid device address. o 
Test for unselected status. .. 
Test for sense and cont. con. 
Module select. - - -
Test selected status. __ 

Zero sense bytes. 
Test cyclic-code register. -
Set NTO, initial, and cold 

start resets. ----

FILT GETOP 

Read in command from CCW. 
Test for zero and TIC. 
Set command in FOP register. 

E 

Read in data address and flags. 
Test for valid flag byte. 
Read in CCW count bytes. 
Test for nonzero count 
Set flags in FFO register. - -
Get previous-op and file mask 

algorithms. 

FllX DECODE N 

Decode command low bits. ~ 
Test command validity. 

F Test for no previous file mask. 
Set NTO reset. - - -

-

3 

- Restart clock. 
Set load latch. 
Initiate trap 0240. 

4 

The IPl operation is initiated by the load key. The 
file is selected by setting the address switches to 019X 
before operating the key. The appropriate disk pack 
must be installed on the addressed 2311. The operation 
is initiated the same as for other I/O entry. A simulated 
CCW for the read-IPL is set into main storage 0000. 
The operation enters the file common (FI LEI routine with 

5 

a CCW address of 0000 (the CAW is not used). The read-IPL 
command is decoded, and the operation is branched to 
perform a recalibrate command first (the IPL must start 
with record-l track-O cylinder-DOD). The routine is 
looped in the microroutine to wait the trap request at 
the end of the recalibrate operation. When the trap 
occurs, the gated attention and the file controls are reset 
before continuing the operation. A new command is not 
read in at this point. Instead, the op-register is changed 
to read data. The data address and the count were 
previously read in. The microroutine continues to loop 
at the same point at the end of the trap sequence. An 
IPL PSW is read in first, followed by two CCW's to 

Simulated CCW Addr. 0000 

- --02 00 00 00 00 00 18 

Com Data Addr Count 

File Control File Module 

- -- - - - -- - iIDs,""m'lf"mtv. 

r-- - - - - - - - ..... Set module latch. - - - Gate module controls. - - - - - - -i OS external facility ..... - - - - Any error conditions. 

- ~ Exercise controls. 
Ir----------

r--

1 R.o" co""ol, ,"""". 

I . 
- -+Jset FOP register. 

I- - -- - - - - -+/Set FFO register. 

e-

I-

- - - - - -- --I I FOP ox"m,If",!;,y. 

- - -- - - - - Set NTO-reset latch. 
Wait if erase gate is set. - -I-

- A-t-im::t-is-t-ak: t::nS:e 1 DASI external facility. 
Ensure command chain flag. 
Set return-to-OOO and - - - -

control tag. - -- -
Set active stat and store. 

FILT IPL 

Wait for device end from recal. 
(Trap out to handle DE). 

G -- - -
FILT ADDR 0140 

Branch on unusual conditions 
(gated attention). 

Test for CPU detected errors. 
Test for gated attention. 
Set read gate and raise 

control tag (pulse). - - -
Set head select on FBO. - I-

Return from trap. 

~ 5-301-P2 

H 

head deselection. ~ __________ --, 

Set FBO and control tag. - - - HStart recal. motion. 
Control tag resets after timeout. 

Unusual condition. ~ - -
Trap request. 

Set F BO and control tag. 
- ~ Set FBO. 

,....!Gated attention. 

-!Reset gated attention. 

• Diagram 5-307. Read IPL Operation, File (Part 1 of 2) 

5-307 (2/69) 

6 

continue the file operation. The operation is executed 
in the normal manner except that no CPU operation is 
overlapped. Instead, the microroutine continues to loop 
during the reading periods. The normal file share cycle 
transfers the data. The operation ends when a CCW 
without a command chain flag is processed. During the 
following trap sequence, the operation is branched back 
to CPU control to end the routine. The IPL PSW provides 
the first instruction address to start the program operation. 

! 

I 

I 



2 

5-307-P1 

A 
FllT IPl 

Wait condition is reset. 

3 4 

File Control 

Set F FO register. 
Set FOP register. 

5 

File Module 
Read in flag byte of read-I P L. 
Set flags in FFO register.
Set read data op in FOP reg. 
Set previous-op alg. to zero. 
Wait for index point. --- ---
FllT WTEIND 

Set cold start reset. 

t FGA ,"",",I ,,0;1 Ity. - - -111 D""" Indox point. 

Reset NTO reset latch. 

B 

c 

o 

E 

F 

G 

H 

Issue GO pulse. - - -
Set control tag. - - -
Wait for end of data transfer. 
(trap out for next CCW). - - -, 

L If chained, the operation returns 

Take file share cycle for each -
byte and store starting at 
program storage 0000. 

returns to this point after each 
trap to wait for data transfer. 
After the last CCW, the opera
tion branches to the I Pl 
ending. 

----------
FllT ADDR 0140 

Branch on no chaining. 
Test for CPU detected errors. 
Test for no unusual conditions. 
Test status conditions to 
develop status bytes. 
Test for no error check. - -

FllX CHNEND 

Set chain end reset. -
Reset trap latch. 
Branch to IPl ending. 

If error exists, the CE buffer 
at Aux. 0014 and 0016 are 
loaded. 

Test for correct device status. - - - Stop operation if error is 
Test for correct channel. - - - detected. 
Remove active bit from stats. 

DCll PICKUP 

Set CPU mode and zone. 
BAl 

CSTS RDSWCH 

Read in channel and device 
addresses from switches. 

DCll BAl 

The PSW provides the first 
instruction address to start 
the execution of the new 
program. 

End Op 

L-__________ ~ 

• Diagram 5-307. Read IPL Operation, File (Part 2 of 2) 

Set GO latch. 
Set count field and zone-1. 
Set address mark detect. 
Set control tag. - - -
Set read gate trigger. - --
Address mark detect. ~ - -
Read count field. 
Advance to data field. 
Set field count (24 normal). 
Deserialize data. 
Request file share for each byte. 
Transfer stops when the CCW 
count goes to zero. 
Read remainder of data record 
and test cyclic-code bytes. 
Advance to zone-4. 
Request trap. 

Reset file controls. 
Reset read gate. - -

Select head and gate amplifiers. 
Turn on read amplifier. 
Read file data. 

Turn off read amplifiers. 

6 

Form Y24-3529-0 

FES Y 24-0094 
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., 2 3 4 

CHANNEL OPERATION (Start 1/0, Read Command) On Selector Channel 

Read out and decode instruction (9Cl. In routine DCLA, test to see that machine IS in supervisor state. 

Determine that 1/0 operation to be performed and branch accordingly. Read CAW in two-byte increments. 

A See that CCW is on 8·byte boundary. Identify channel Involved and branch to proper routine. 

B 

Test if file operation. Test if burst channel operation. 

In routine DClB, test active bit, set condition code in PSW and set to channel mode. Determine if specified 

I/O device is fully buffered. Test If inbound or outbound command. Check if data chain is Indicated. 

Test for nonzero byte count. Bra!",ch to Initial selection outine, DClC. 

Routine DClC 

Test for program control interrupt. If PC I, .set channell interrupt latch 

Set initial selection latch 

Place Device Address on Bus-Out Device Address (Bus- Out) 

Set Address-Out signal (tag) Address-Out 

Set Select-Out Select-Out and Hold··Out 

5 

Address-Out reset by the microprogram upon receipt of Op-In. Operational-In (generated by liO device) 

Address-In (tag) 

Device Address (bus-in) 

Test address parity and match. Command (bus-out) 

c Command-Out 

Address-I n drops 

Command-Out drops. 

Status (bus-in) 

Stat us-I n (tag) 

Set Service-Out Service-Out 

Status-In drops 

o Service-Out drops. 

E 

F 

Set burst latch and turn on active bit in 8E K addressable auxiliary storage. 

Select-Out is still up, holding the device on the interface. 

Mode register set to CPU mode and program returns to I cycles. When the first byte of data is ready 

to be transmitted from the I/O drvice to the CPU, the device raises service-in causing a tlardware trap 

to the data handling routine (DClD). 

Channel Data Request is developed and causes the address of the first 

instruction in the data loop to be generated. 

Service-Out is reset 

The data loop is repeated until all data has been transferred, at which time the ending 

sel1uence begins. Status-In causes a hardware trap to the status h'andling routine (DClE) 

DClE and DCle routines 

Service-In, No Tag-Out 

Data (bus-in) 

Service-Out 

Service-In is reset 

Status (bus-in) 

Status-In 

6 

With status-in up, the burst latch on, and data chain request off, channel 0 trap request is 

generated. This causes the address of the first microword of the ending sequence to be 

generated and gated to the storage address assembler. Thus the ending sequence is executed. 

G 

H 

Test parity of the status byte; test for presence of chain command; test for PCI. 

Store status, set interrupt buffer latch. 

Return to original routine. 

Diagram 5-401. Operation Chart Start I/O Burst Channel 

5-401 (10/68) 

Service-Out 

(signals acceptance of status) 

Operational-In drops 



2 3 • 4 5 6 

Trap to data loop 

A 

No 

B 

Yes 

SetGlbit5 

c 

o 

No No 

E 

Return from trap 

F 

G 

H 

Diagram 5-403. Flowchart of Data Loop for Selector Channel (Routine DCLD) 
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A 

2 3 

CHANNEL OPERATION (Byte Mode) 

CPU 

Read and decode instruction in microroutine CICY and branch to DClA 

DClA 
Machine must be in supervisor state. (Check program mask) 

Determine I/O operation to be performed and branch to the proper routine. 

Determine that channel a is specified. 

Construct UCW address, using the device and control unit address. 

Test active bit. 
Branch to DClB. 

DClB 
Fetch and edit the CCW. Test for TIC command. (TIC should not occur 

B as first command.) Test for valid flags (3 low-order flag bits must be zero). 

c 

o 

E 

F 

G 

H 

If flags present, branch to DCLR to handle. Test for data chain indication. 

Test Op bits and branch accordingly (outbound, in forward, in backward). 
Test for non-zero byte count. Construct UCW using information in CCW. 
Branch to DClC. 

DClC 
Test for presence of PCI bit. If present, set channel 1 interrupt latch. 

Perform initial selection placing I/O device on interface. 

Set initial selection latch. 

Place device address on Bus-Out 

Set Address-Out tag. 

Set Select-Out. 

Set Hold-Out 

Op-In generated by I/O device) 

Drop Address-Out 

(Device address is on Bus-In.) 

Place Command on Bus-Out. 

Test address on Bus-In for parity error and agreement with Address-Out. 

Set Command-Out 

Drop Select-Out. 

Drop Hold-Out. 

Drop Address-In and Command-Out. 

Set Stat us-I n 

Place status on Bus-In 

Test for parity error; set Service-Out. 

Drop Status-In, Service-Out and Operational-In,. Set condition code a 
and active bit. Return to I-Cycles. 

Diagram 5-405. Operation Chart for Start 1/0 on Byte Channel 

5-405 (10/68) 

4 5 6 

CHANNEL and I/O DEVICE 

Bus-Out (address) 

Address-Out 

Select-Out 

Hold-Out 

Operational-I n, 

Address-In 

Bus-I n (address) 

Bus-Out iCommand) 

Command-Out 

Status-In 

Bus-In (status) 

Service-Out 
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~ 
Ul 
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E 
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O'l 
~ 

Ul 
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3 4 

Yes Yes 

DCLB CDACOM 

5 

DCLRINFCHK 

Send byte of data to 
I/O device. Incr data 
addr. 

• 6 

From trap 

DCLD ENTRY 

Set timer for 560 M sec 

Store byte of data. 
Increment data addr 

No 

Yes 

No 

7 

Store byte of data. 
Decrement data addr 

Figure 5-407 Flowchart of Data Loop in Byte Channel Operation. 

8 9 

Yes 

DCLC STATUS 

Yes 

DCLRINFCHK 

Yes 

Return from trap 

Yes 

DCLL IPLWTL 

ClC'Y CHECK 

Set service-out 



A 

B 

c 

o 

E 

F 

G 

H 

2 

Set incorrect length 
bit. Reset op bits 

Reset chain data, chain 
command, and op bits 

DCLLIPLSTP 

3 

Diagram 5-409. Ending Operation on Byte Channel 

5-409 ( 1 0/68) 

4 5 6 

DCLe Status 

Move unit status and 
DCLD reset 

No 

DCLLIPLSTA 

Yes 

No 

To CSW store routine 

DCLRINFCHK 

DCLe NOCHE 

OCLC IPLCHK 
No 

Indicate status in lB. Reset int. buffer 

DCLD loop 



0 • 2 3 4 5 6 7 8 9 
iii' 
c.o 
~ 
Q) 

3 From I cycles 
<;n 
+::0-

A 
-i Yes Yes 
CD 
Vl 
r-+ 

---0 
:0 No 

Yes 
0 
c: • r-+ CICY PRIVOP 
::J 

Yes 
~CD 

OJ No 
-< 
r-+ ERRQRDCHST 
CD 

~ 
No 

0 
B Q. 

CD Yes 
DCLA STRTlO 

CCOM CC2B 
Yes 

DCHN CC3 
for native device 

Yes 

To file routine 
CCOM CCOB 

C 
Yes No 

Set halt I/O 

Yes 
No 

DCLC BEGIN 
Set UCW address to Yes 

Yes 

Set uew byte 7 addr 

0 BR to DeLB routine 

N 
a * N 
(J1 

BR on Dl bits 2, 3 

'Tl 
m 
~ 
0 5-413 4A 
~ 

E CCOM ee2B * BIT 
a 
---

2 3 BRANCH TO 
en 
~ 0 0 DPTT 

0 1 ERRQ 
<;n 
+::0- 5-411 Test I/O Routine, Byte Mode 

0 ERRQ 

DYPE 



A 

B 

c 

o 

E 

F 

G 

H 

2 

5-411 4D 

3 

5-411 4D 

A 

ENTRY 1 

Store status and 

DCLC BEGIN 

Diagram 5-413. Test I/O Routine, Byte Channel 

5-413 (10/68) 

4 5 6 

Set condo code 2. 

CICY CHECK 

No 

DCLC CSWFRM 



A 

B 

c 

o 

E 

F 

G 

H 

2 

Set condition 
code 0 

Set condition 
code 2 

3 

No 

No. 

No 

Yes 

Exit to Halt 110 
routine 

Yes 

Exit to GINT 
TID entry 

• Diagram 5-500. Communications Command Decode 

4 

Reset S-register bits 0-5. 
Set condition 0 and set 
up CAW address 

DCLA 

Read out CAW and check 
boundary limits. Identify 
channel 0, set the active 
bit and construct the 
UCWaddress 

No 

To .other I/O 
routines 

No 

No 

No 

5 

Exit to I cycles 

No 

DCLB 

CCW is fetched; format 
and validity checks are 
performed. Construct 
UCW 

Command decode 
and initial housekeeping 
routine for communica
tions 

Diag.5-501 3A 

Yes 

Yes 

Form Y24-3S29-0 
FES Y24-0S06 

6 

Set condition code 
2, exit to I cycles 

2025 FEMDM (6/69) 5-500 



Form Y24-3529-0 
FES Y24-0506 

~ 2 

A 

B 

c 

o 

E 

F 

G 

H 

3 

Diag 5-500 5G 

GJEB 

Set communications 
priority, mode, and zone. 
Translate the command by 
table lookup method. 

Note: If GSTAT bit 1 
equals 1 (start/stop chain 
request), further Start 
I/O commands are pre
vented until the chaining 
request is serviced. 

No 

GJEC 
Stop the scanner, address 
the line adapter, determine 
the type of terminal con
trol being used, and exit 
to the command initiate 
routines for start/stop or 
synchronous operations 

Synchronous 

GJEF 

Yes 

Start/stop 

GJED 

4 5 

Objectives: 
1. This routine is entered following a CCW fetch due 

to either a command chain or a Start ItO. 
2. The command is decoded by table lookup method. 

3. Immediate commands are executed in the same trap, 
while the Start I/O commands branch to command 
initiate routines for start/stop or synchronous operation. 

No 

I/O No-Op and SADxx 
commands are treated as 
immediate commands, 
but no operation is per
formed. If command 
chaining is not specified, 

the commands are termi
nated immediately with 
channel-end and device
end status being set in 
the CSW 

Exit to I cycles 

Yes 

GAN3 

Store the sense byte in 
storage at the location 
specified by CCW 

GJEB 
GEND 

Set sense remember bit 
and set channel-end and 
device-end, providing 
command chaining is 
not spec if i ed 

Exit to I cycles 

• Diagram 5-501. Communications Command Decode Initial Housekeeping 

5-501 (6/69) 

6 



A 

B 

c 

2 

Start/Stop Read 
command 

An enable command must 
precede a read command. 
The enable command 
turns on the enable latch 

GJED 

A read Start I/O command 
is decoded by table look
up. The scanner is 
stopped and the line 
adapter is addressed. Set 
timeout enable and re
member latches (Note 1). 
Ensure data set ready 
(DSR) and restart the 
scanner. The micropro
gram returns to I cycles 

When the start bit is re
ceived, it is checked to 
ensure that it is not a 
false start, (through hard
ware circuits) and the 
strobe is started. 

GJEl 

Strobe transition forces a 
~ bit service trap at address 

01 EO. It takes nine bit 
service traps to receive 
the character into the 
assembler /d isassembler. 
(See chart in 3 and 4B, 
C.) The last bit service 

o trap (stop bit) transfers 
the assembled character 
into the LCW buffer 
and forces a character 
service trap 

E 

GSRO 

A character service trap 
checks the parity of the 
character and checks for 
control character. The 
character is transferred 
from the LCW buffer to 
main storage. Restart the 
scanner and exit the trap 

• GEND 

F 

A fter the LR C has been 
checked in a character 
service trap, channel-end 
and device-end are set 

End command 

Note 1: 

-, 
I 
I 
I 
I 

G 

Timeout enable and remember 
latches are not turned on for 
Start/Stop inhibit commands. 
Inhibit commands are performed 
the same as read commands with 
this exception: Inhibit commands 
are issued normally to a keyboard 
device where the speed of operation 
is dependent upon operator 
capability . 

H 

....... 

• Diagram 5-502. Start/Stop Read Command 

3 4 5 

Objectives: 
1. Receive the following characters. V, ®, LRC. 

Bit 
Service 
Trap 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Note: 

2. Transfer the character to main storage. 
3. Set channel-end and device-end. 
Note: Program should chain to a write command 

to transmit the answerback. 

Bit 
GO Gl 

Position 

EX 0000 0000 B of V 

3X 0000 0001 A of V 

4X 0000 0010 80f V 

5X 0000 0101 4 of V 

6X 0000 1010 2 of V 

7X 0001 0101 1 of V 

8X 0010 1010 C of V 

9X 0000 0000 Stop 

EX 0000 0000 Start 

EX 0000 0000 Bof ® 
3X 0000 0001 Aof ® 
4X 0000 0011 80f ® 
5X 0000 0111 40f ® 
6X 0000 1111 20f ® 
7X 0001 1110 10f ® 
8X 0011 1101 Cof ® 
9X 0000 0000 Stop 

EX 0000 0000 Start 

EX 0000 0000 B of LRC 

3X 0000 0000 A of LRC 

4X 0000 0001 a of LRC 

5X 0000 0010 4 of LRC 

6X 0000 0101 2 of LRC 

7X 0000 1011 1 of LRC 

ax 0001 0111 C of LRC 

9X 0000 0000 Stop 

CX 0000 0000 Stop 

Additional bit service traps are taken to 
decrement the count in GO and to 
monitor the line status. 

I I I 

Enable Latch 

Character Service Trap 

Character Service Trap 

Character Service Trap 

Start Bit B Bit (Not) A Bit Line Condition 

Strobe Count Gate 

Receive Start 

Strobe Transition I I I 
Strobe Remember 

11 ~ ~ ~ Set Strobe Counter To I 

Bit Service Trap 

a Bit 

I 

i 

Form Y24-3529-0 
FES Y24-0506 

6 
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9 2 

Objectives: 
1. Set controls for transmit operation. 

3 • 4 5 

2. Transmit the following characters: Conditions: 

A 

B 

c 

o 

E 

V, @ , and LRC. 
3. Set channel-end and device-end. 
Note: Program should be chained to a read 

command to receive answerback. 

GJED 
This routine sets write 
state and receive end 
latch for RTS-CTS delay. 
Start the strobe. 
Set timeout enable and 
remember latches. 
Set timeout command. 
Restart the scanner and 
exit rout'ine 

----+-

GJE 1 (Bit Service Trap) 

When the strobe count 
reaches count 15 (strobe 
transition), a bit service 
trap is forced starting at 
address 01 EO. The first 
bit service trap forces a 
character service request. 
APproximately 9 bit 
service traps are required 
for RTS-CTS delay. The 
transmit latch is turned 
on after RTS delay has 
been completed. Bit 
service traps transmit the 
character serially by bit. 
The stop bit service trap 
moves the character 
serially by bit. The stop 
bit service trap moves the 
character from the LCW 
buffer to the assemblerl 
disassembler if the char
acter service trap has 
occured. If not, a PAD 
character is transmitted. 
The stop bit service trap 
also forces a character 
service request 

Reset receive end latch. 
Test for CTS on. If off, 
wait for CTS or timeout 

t 
r-----------------~ I 

Turn on xmit latch I 
1 

1 

Move V to assembler/ 
disassembler 

1. Start/stop operation 
2. IBM Type I terminal control 
3. Data set ready and line adapter enabled. 

GSRO (Character Service Trap) 

_ _ _ _... The character service 

Move ® to assembler/ 
disassembler 

trap routine moves the 
character from main 
storage to the LCW buf
fer. The character 
service trap also sets up 
the ending sequence 
prior to transmission of 
the LRC character. Chan
nel-end and device-end 
are set in the character 
service trap following 
the LRC character 

Move LRC to assembler/ 

5 15 151 15115 15115 15 15 15 15 15 15 15 15115 15 15 I 15 15 

• Strobe , S. j~---L' _!......L.I_--I-.' -,-I -.L...--~15 5\---1..-.....J...-+---L..---L..---L....j1 f f~-II----L'-llf---...l....--.L.I -if ft-..L.I _---1-_-& 

I ,_I ,_ - _I I_I , __ -I 

Bit Service 
I I I Start B 1 C St~p Start B C Stop Start B C Stop 

:~.:: del.~ - r • > !\-m":Lv-_-:·_L._-~:2·--·~~-x-m""'~-t"'~ • 1 ~ X:.:I-R"'cL---J-.
1 

i------.-, 

F 

G 

H 

Trap (Note 1) 

Character 
Service Trap 

• 

I 
I 
t 

Move V to buffer 

Note 1: 
The operation of the bit service trap routi ne (GJE 1) is 
dependent upon the bit count in the LCW. 

Bit count 0 (Start) 
Shift out start bit. 
Set the bit count to first data bit. 

Bit count 1 (First data) 
Test for PAD character. If not a 
PAD character, test for transfer 
check or echo check, set the 
appropriate flags, set bit count to 
stop bit (count F), restart scanner 
and exit trap. 

If PAD character is detected, 
bypass error checks, increment the 
bit count, shift out the start bit, 
restart the scanner and exit trap . 

• Diagram 5-503. Start/Stop Write Operation 

5-503 (6/69) 

Bit count 2-8 (Normal data) 
Test the bit for errors. If errors are detected, 
set appropriate flags, force bit count to F, 
restart the scanner and exit trap. 

If no errors are detected, increment the bit 
count, restart the scanner and exit trap. 

Bit Count 9 (Stop Bit) 
Move character from LCW buffer to t'W 
assembler/disassembler. Force a character 
service trap request. 

Ending Sequence 
Two additional bit service traps (xmit end l
and 2) are taken following the 
transmission of the LRC Stop. 

The second bit service trap forces a character 
service trap request for channel-end and device-end. 

6 



A 

B 

.-

C 

.-

0 

~ 

E 

~ 

F 

.-

G 

H 

2 

A start/stop addressing operation 
is performed by a sequence of 
chained commands as follows. 

3 • 4 5 

© = control character 

A address character 

Write Start I/O 
Read 
Write 

----(2) or ® 
Text@-

component select character 

(2) = positive acknowledgment 

® = negative acknowledgment 

@ = end of address; text following 

Write Start I/O 

GJED I 
This routine sets write 
state in the LCW and turns 
on the receive end latch 
for RTS-CTS delay. Start 
the strobe. Set timeout 
enable and timeout remem
ber latches, restart the 
scanner and exit routine . 

GJEl I 
The first bit service trap 
generates a character 
service trap 

GSRO I 
The character service trap 
fetches a character from 
storage (under control of 
the CCW byte count), 
determines that it is a con-
trol character, and places 
the @character in the 
LCW buffer. Write state 
and IBM control mode are 
set in the LCW state field. 
Restart the scanner and 
exit trap 

GJE1 I 
Approximately 9 bit ser-
vice trap~ (under control 
of the strobe counter) are 
taken for RTS·CTS delay. 
The transmit latch (MOM 
4·529) is set during this 
delay. When CTS (clear to 
send) becomes active, a 
character service trap is 
generated. Reset timeout 
indicator. Move © to 
the assembler/disassembler, 
restart the scanner and 
exit trap. 

GSRO I 
Move the address char-
acter (AI to the LCW 
buffer, decrement the 
count, restart the scanner 
and exit the trap. 

0 
Oiag 5-504 Part 2 2A 

Start the strobe counter. 
When the strobe count 
reaches 15, (strobe tran
sition) a bit service trap is 
forced at address 01 EO. 
Start a 3.5 second timeout. 

Storage LCW Buffer 

~qJ 
I I 

Assembler/ 
disassembler 

I i 
I I I 

I I 

Qc$J 
I I 
I : 

I I I 
I I I 
I I I 

I I 

ctJ~c$J 
I I 

CAl 

r l, .-I, 
"B) lCI 

V V 
Diag 5-504 Part 2 3A Diag 5-504 Part 2 4A Oiag 5-504 Part 2 5A 

• Diagram 5-504. Start/Stop Addressing Operation (Part 1 of 3) 

6 

Form Y24-3S29-0 
FES Y24-0S06 

2025 FEMDM (6/69) 5-504 



Form Y24-3529-0 
FES Y24-0506 

~ 2 

A o iag 5-504 Part 1 2G 

GJEl 

Nine bit service traps are 
taken to transmit the © 
The stop bit service trap 
transfers the address 
character to the assem-
bler/disassembler and 
generates a character ser-
vice trap. 

B 

GSRO 

Move the component 
select character (1) to the 
LCW buffer, decrement 
the count, restart the 
scanner and exit the trap. 

GJEl 

C Nine bit service traps are 
taken to send the address 
character. The stop bit 
service trap moves the 
component select char-
acter to the assembler! 
disassembler, generates 
a character service trap. 

0 

Nine bit service traps are 
taken to send the com-
ponent select character. 
The stop bit service trap 
generates a character ser-
vice trap. 

GSRO 

Th is character service 
E trap sets write end in the 

LCW state field and turns 
on the Start/Stop chain 
request latch. Restart the 
scanner and exit the trap. 

Diag 5-504 Part 3 2A 

F 

G 

H 

3 4 

Diag 5-504 Part 1 3G 
Diag 5-504 Part 1 4G 

r-:l -::-1 

"{ ~y 
I 

C$J Q 
I I 

I 
I I 

$ Q 
I I 
I I 

$ 9 
I I 
I I I 

I I 

B 0 

• Diagram 5-504. Start/Stop Addressing Operation (Part 2 of 3) 

5-504 (6/69) 

5 6 

Diag 5-504 Part 1 5G 
~·I 

lD) 

)' 

0 © 

I 
I 
I 

¢ 
I 
I 
I 

Q A 

I 
I 
I 
I 
I 

LJ 



A 

B 
q 

c 

o 

2 

Diag 5-504 P2 2F 

DCLB 

The start/stop chain trap 
fetches the CCW for the 
read command 

GJED 

The read command is de
coded by table lookup, 
the scanner is stopped and 
the line adapter is ad
dressed. Ensure data set 
ready (OSR). set the time
out enable and remember 
latches, restart the scanner 
and return to I cycles 

When the start bit is re
ceived, it is checked to 
ensure that it is not a 
false start bit (through 
hardware circuits), and 
the strobe is started 

GJE1 

Bit service traps are taken 
to receive the acknowledg
ment character into the 
assembler/disassembler. 
The stop bit service trap 
transfers the character 
to the LCW buffer and 
generates a character 
service trap 

3 4 

Start a 3.0 second time
out (MOM 4-539) 

• Diagram 5-504. Start/Stop Addressing Operation (Part 3 of 3) 

5 

Form Y24-3529-0 
FES Y 24-05 06 
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~ 2 

A 

3 4 

Decode the command. 
Set poll initial and poll 
step a in the LCW state 
field. Set receive end 

,...--------------1 latch for RTS-CTS delay. 

B 

c 

o 

E 

F 

G 

H 

Strobe transition 

Indicates time lapse between 
strobe transitions 

I ndicates time lapse between 
strobe transitions 

I 

I ndicates time lapse 
between strobe transitions. 

I 

I 
J, 
" ) v 

Diag 5-505 Part 2 2A 

• Diagram 5-505. Start/Stop Poll Command (Part 1 of 2) 

5-505 (6/69) 

No 

Start the strobe. Set time
out enable and timeout 
remember latches. Set 
timeout control (bit 2 
LCW control field 

Exit microprogram 

GJE1 

With the receive bit count 
at 2, the first bit service 
trap sets delay control. 
Set the character service 
trap request latch 

GSRO 

Character service trap 
(XR 1 SEQ D) generates 
© into the LCW buffer. 
Set poll write state in the 
Lew state high field 

GJEl 

Bit service traps are taken 
for RTS-CTS delay 

Move © from the LCW 
buffer to the assembler/ 
disassembler. Generate a 
character service trap 

GSRO 

Set the terminal address 
into the LCW buffer from 
storage. 

GJE1 

Nine bit service traps are 
taken to transmit the © . 
The stop bit service trap 
moves the terminal ad
dress from the LCW buffer 
to the assembler/disassem
bler and generates a char
acter service trap request 

GSRO 

Move the component 
character into the LCW 
buffer. Set receive moni
tor state in the LCW state 
high field 

5 

Objectives: 
1. Generate © character and transmit. 
2. Fetch 2 poll characters and an index 

character from program storage. 
3. Start a 3 second timeout to await 

acknowledgment . 

Conditions: 
1. I BM terminal control type I. 
2. Normal command chain sequence 

is as follows: 
Poll 
TIC 
Read 

6 

3. Entry is from initial housekeeping routine. 

©--------~~~ LCW buffer 

©Io---_____ -II~~ Assembler/disassembler 

Terminal 
Address -----...-t.~ LeW buffer 

----1~ _____ T_r_an_s_m_i_t_©_C ____ ~ 

Terminal 
address -------"'~~ Assembler/disassembler 

Component 
character ----------il.~ LCW buffer 



A 

B 

c 

I 

o 

E 

F 

G 

H 

2 

Diag 5-505 Part 1 3G 

I ndicates time lapse between 
strobe transitions 

Strobe transition I 
I 
I 

I 
I 
I 

Indicates time lapse between 
strobe transitions 

I 

I 
I 
I 

I 

I 

When a valid start bit 
is received, the strobe 
counter is started to 
develop strobe transition 

I 

3 4 

GJEl 

Nine bit service traps are 
taken to transmit the 
terminal address. The stop 
bit service trap moves the 
component character 
from the LCW buffer to 
the assembler/disassembler 
and generates a character 
service request 

GSRO 

Set write end and poll 
flag in the LCW state 
field. Set the index char
acter into the LCW back
up buffer. (Poll step 1) 

GJE1 J 
Nine bit service traps 
are taken to transmit the 
component character. 
The stop bit service trap 
generates a character 
service trap request 

GJEl I 
Set poll read state in the 
LCW state high field. Set 
timeout remember and 
timeout enable latches 

GJE1 

Nine bit service traps are 
taken to receive the 
acknowledgment char-
acter. Generate a charac-
ter service trap request 

GSRO 

Recognize the @ as a 
positive acknowledgment 
character. Set status 
modifier (bit 1 of unit 
status). Set receive mon-
itor state in the state Hi 
field. Set text in down-
shift in the state Lo 
field. Reset the LRC 

-- ---

... ---

• Diagram 5-505. Start/Stop Poll Command (Part 2 of 2) 

5 

Transmit terminal address 

Component 
character -----oIIJ'~ 

Assembler/disassembler 

I ndex ------I~~ LCW buffer 
character 

Transmit component 
character 

Start an approximate 
3-second timeout for 
the reception of the 
acknowledgment char
acter 

Receive the acknowl-
edgment character into 
the assembler/disassembler 

I 
The poll command nor-
mally is chained to a read 
command to receive the 
data or message from the 
polled terminal. If 
chaining is not specified, 
the command is ended 
with channel-end and 
device-end. Set the S7 
interrupt bit 

I 
Exit I cycles 

Form Y24-3529-0 
FES Y24-0506 

6 
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A 

B 

c 

o 

E 

F 

G 

H 

2 

Enable command 

GJEE 

Set enable latch (MOM 
4-531). Set enable state 
in LCW state field. Test 
to ensure that enable latch 
is turned on. (LACON 0) 
If not a switched network, 
end the command with 
channel-end and device
end. (Note 1) 

GJEF 
GJED 
GEND 

Restart the scanner and 
exit to I cycles 

(First OSR Trap) 

Reset the DSR service re-
quest latch and set the 
timeout remember and 
timeout enable latches 

GSRO 
GMKG 

Set the receive end latch 
and set receive end state 
in the LCW state field. 
Start the strobe, restart 
the scanner and exit the 
trap 

GJE 1 (Bit Service Traps) 

Bit service traps are taken 
to test for OCO (Oata 
Carrier Detector), LACON 
bit 6. If OCO is not on, 
the microprogram returns 
to I cycles. A 28-second 
timeout is running while 
checking for DCD 

GJE3 
GJEE 

Reset the OSR service 
trap request and test data 
carrier detector again. 
Set receive monitor state 
in the LCW state field 

GENO 

Restart the scanner and set 
channel-end and device
end 

Exit to I cycles 

3 

• Diagram 5-506. Start/Stop Enable Command 

5-506 (6/69) 

4 

With the enabled latch 
being on, the rise of DSR 
(data set ready) turns on 
the OSR service request 
latch (MOM 4-5151. which 
forces a DSR trap. 

Reset DSR service request 
latch (MOM 4-515). Set 
timeout remember and 
timeout enable latches 
(MOM 4-517). This 
starts a 28-second timeout 

Turn on the receive end 
latch (MOM 4-529). Start 
the strobe counter (MOM 
4-533). Strobe transition 
generates a bit service 
trap 

Turn on the OSR service 
request latch (MOM 
4-515) 

Note 1: 

5 

This command causes the addressed data adapter to be 
enabled. No data transfer occurs. The command ends 
immediately when issued to data adapters connected 
to privately owned or leased communications facilities. 
For data adapters connected to switched-network 
communications facilities, the command is terminated 
only after a connection has been established. 

6 



A 

B 

c 

o 

E 

F 

G 

H 

2 

Prepare Command 

I 
An enable command must 
precede the prepare com
mand. The enable com
mand turns on the enable 
latch 

GJEO I 
Set prepare state in the 
LCW state field. Set 
timeout remember and 
timeout enable latches 
(MOM 4-517). Ensure 
that OSR (data set ready) 
is on, restart the scanner 
and exit to I cycles 

I 
Wait for start bit. When 
start bit is received, it 
is checked to ensure that 
it is not a false start bit 
(through hardware cir
cuits) , and the strobe is 
started. 

GJEl I 
Strobe transition (bit 
count 15) generates a 
bit service trap at address 
01 EO. Nine bit service 
traps are taken to receive 
the character into the 
assembler/disassembler. 
The stop bit service trap 
transfers the character 
from the assembler/ 
disassembler to the LCW 
buffer and turns on the 
character service request 
latch to generate a char
acter service _trap 

GSRO I 
The character service 
trap tests for the type of 
terminal control. For 
IBM Terminal Control 
Type I or II, the micro-
program tests for a circle 
O. Recognition of a 
circle 0 causes the micro-
program to set receive 
monitor stat~ in the LCW 
state field and to reset 
the LRC 

GENO I 
Restart the scanner and 
store the sense data. If 
command chaining is 
specified, set the startl 
stop chain request latch, 
set the command chai n 
indicator, and reset 
CPU priority, mode and 
zone. If command 
chaining is not specified, 
set channel-end and 
device-end. 

I 
Exit to I Cycles 

3 

• Diagram 5-507. Start/Stop Prepare Command 

4 5 

Objectives: 
This read type command is used in contention type 
systems to permit the ICA to monitor the addressed 
line to signal the program that a character has been 
detected. An enable command must precede this 
read type command. 

I BM Terminal Control Types I and II check for a 
circle 0 character. 

The command is terminated after one character has 
been received. No data is transferred to storage. 
Channel-end and device-end are set only if command 
chaining is not specified. 

Enable Latch 

Line Condition --- Start Bit • (Not) B Bit I (Not) A Bit 

Strobe Cou nt Gate 

Receive Start ---
Strobe Transition I I I 

Strobe Remember - - -11 5 5 5 
Set Strobe Cou nter To • • I I 

Bit Service Trap 

Form Y24-3529-0 
FES Y24-0506 

6 

8 Bit 

I 

-5 
I 
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• 2 • 3 

MICRO 

A 

B 

c 

o 

E 

F 

G 

H 

GJEB 
GJEC 
GJEF 

Start I/O 

The read command is de
coded by table lookup. 
(02 decodes as FD) 
The scanner is stopped 
and read state is set. Set 
the 3-second timeout 

GJED 

Ensure that data set 
ready (DSR) is on, and 

Exit to I cycles 

Character Service Traps 
GMKA. GMKB 

The first character service trap resets the 
character phase latch. (Although the 
character phase latch is reset. the line 
'character phase' remains active.) 
MOM 4-541 
The character service traps perform the 
following functions depending on the 
character received. 
SOH or STX 
Read the character from A SER DES to 
the P l-register. I nvert the character 
(Chart in 5E) and decode the character 
as SOH or STX. Set text mode in the 
LCW. reset the BCC and the timeout. 
Store the character in main storage. 
restart the scanner and exit the trap. 
Note: SOH or STX characters are not 
included in the BCC accumulation ex
cept when in text mode. 
Data 
Decode the chara.cter as data. invert the 
data and transfer to main storage. Up
date the BCC, reset the character ser

vice trap and set data remember. 
Restart the scanner and exit the trap. 
SYN (Text Mode) 
The SYN character is read to the Pl
register and inverted. Decode the char
acter as a SYN character and set SYN 
remember. The following character 
service trap tests for another SYN char
acter. Restart the scanner and exit 
the trap. 
Data (Following the SYN character in 
text mode) 
The data is read to the P 1-register and 
inverted. The data is tested to ensure 
that it is not a SYN character. Reset 
and set the 3-second timeout, update 
the BCC and store the data in main 
storage. Restart the scanner and 
exit trap. 
ETX 
Read the ETX character to the Pl
register and invert. Decode the char
acter as ETX. update the BCC, reset 
text mode and store the character in 
main storage. Restart the scanner 
and exit trap. 
First BCC (1st check) 
Read the character to the Pl-register 
and invert. Compare SCC1. restart 
the scanner and exit trap. 
Second BCC (2nd Check) 
Read the character to the Pl-register 
and invert. Compare BCC2. Reset 
character phase and timeouts and 
set receive monitor state. Set 
channel-end and device-end. set 
interrupt request latch. restart 
the scanner and exit trap. 

~--

r-
I 

• Diagram 5-508. Synchronous Receive Operation 

5-508 (6/69) 

--

• 4 5 

Objectives: 
1. Hardware recognizes 2 SYN characters and develops character 

phase. 
2. Receive control and data characters. 
3. Set channel-end and device-end. 

Conditions: 
1. Line adapter enabled. 
2. Data set ready. 

I 
l 

Synchronous hardware 
controls are conditioned 
to receive SYN characters 

and data characters from 
the line. The line is 
monitored in SERDES B 

for the first SYN charac
ter. Set the SYN decode 
latch (MOM 4-555). Reset 
SERDES B and turn on 
!lie set S8'latch (MDM 
4-553). (Thisturnson Sync 
SERDES B position 8.) 

I 
I , 

Shift in the second SYN 
character. Decode the 
second SYN character and 
advance the TRCR to 2. 
Set the character phase 
latch (MDM 5-451) 

I 

I 
L 

Serially shift in the next 
character. (When 
SERDES B bit 0 equals 
1 . a character has been 
received.) Turn on the 
line 'receive data transfer'. 
This causes a B SERDES
to-A SERDES transfer 
and sets the character 
service request latch. 
(MDM 4-541) 

leA 

~ Reset TRCR (MDM 4-547) 

Character transfer from main storage to the line and 
from the line to main storage. 
Character G Hex configuration 1100 0111 (C7) 

Storage 11000111 C 7 

* DAOUT 11000111 C 7 

• >< BSERDES11000111 E3 

• A SERDES 11100011 E 3 

• Data Set 11100011 E 3 

• Line 11100011 E 3 

• DataSet 11100011 E 3 

• BSERDES 11100011 E 3 

• A SERDES 11100011 E 3 

• >< DAIN *0011 1000 38 

• Micro 11000111 C 7 

• Storage 11000111 C7 

{ 

DAOUT 0-7 
to 

DAIN 7-0 

*The inversion process is executed 
by the use of the external DAI N 
and one microword statement. The 
original systems used inverters. 

S A SERDES 0-7 
) to 
~ DAIN 7-0 

,Gate 

ex 
0 2 345 6 7 8 

A SERDES I 
0 7 

DAIN _xJ 
L Gate 

6 

I Gate 

[X- DAOUT 

012345678 

I B SERDES I 
8 



2 3 

Micro 

Start I/O 

A 

ICA Hardware 

Set the transmit status 

Translate the command 
as a synchronous write 
command. Set transmit 
mode and 3-second time
out 

-----+ latch (MOM 4-539). 

B 

c 

Character Service Trap 

Character service traps 
fetch the character from 
main storage, decode the 
character, and place it in 
DAOUT. I n addition, the 
following functions occur 
as determined by the char
acter and LCW 4 (State 
high and state low fields). 
SOH (Start of header) 
1.Set the 1- and 3-second 

timeout. 
2. Reset the BCC (Block 

check character). 

~---

o The first SOH or STX char 

E 

F 

G 

H 

acter service trap resets 
the BCe and is not in
cluded in the BCC. 

~ 
1.Update the BCC. 
A fter the 1-second time
out is complete, the 
microprogram generates 
two SYN characters to 
maintain character phase.. 
The 1- and 3-second time
outs are reset and set. 
ETX (End of text) 
1 . Decode the character 

as end of text. 
2. Update the BCC. 
Fo"owing the ETX char
acter, character service 
traps are taken to send 
two BCC chara~ters and 
the PAD character. Reset 
the transmit latch and 
the timeout latches. (This I-
occurs in the character 
service trap following 
the PAD character.) 

Set receive monitor state 
and restart the scanner. 
Set channel-end and de
vice-end and set the inter
rupt request latch. (Reset 
S7) ~----

• Diagram 5-509. Synchronous Write Operation 

Set the 3-second timeout 
latch (MOM 4-539). 
Advance the TRCR 0-1 
(MOM 4-547) 
1. Turn on request to 

send (RTS). 
2. Wait for clear to 

send (CTS)' 
Advance TRCR 1-2. 
Advance TRCR 2-3 
1. Gate the SYN char

acter and the tag to 
ASEROES. 

2. Set the SYN charac
ter count to SEROES 
B. 

Serialize SYN to line. 
(Send 7 SYN characters 
for internal clock or 3 
SYN characters for 
external clock.) When 
the last SYN is in A 
Serdes, the TRCR is 
advanced to 04. This sets 
the character service re
quest latch that causes a 
character service trap 

Advance the TRCR to 
05. (SEROES A empty) 
Set transmit end. 
1. Reset RTS 
2. Reset TRCR to 00. 
3. Turn on character 

service request latch 
that causes a char
acter service trap 

4 5 

Objectives: 

Form Y24-3S29-0 
FES Y24-0506 

6 

1. Translate the command for synchronous write. 
2. Condition the hardware controls. 
3. Set channel-end and device-end. 

Conditions: 
1. Data set ready and enabled. 
2. EBCDIC code. 

2025 FEMDM (6/69) 5-509 
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.. 2 3 

A 

B 

c 

o 

E 

F 

G 

H 

GJEE 

Synchronous 
Enable Command 

Decoded 

Set the enable latch and 
set enabled state in the 
LCW state field 

Test to ensure that enable 
latch turned on. Set re
ceive monitor state in the 
LCW state field. Set sync 
low priority chain flag in 
the LCW control field 

Exit to I cycles 

Yes 

The enable command causes the addressed data 
adapter to be enabled. 
No data transfer occurs. 
The command is terminated immediately if 
issued to a private or leased line. 
If issued to a switched line, the command 
is not terminated until the rise of DSR is 
detected. 

• Diagram 5-510. Synchronous Enable Command 

5-510 (6/69) 

4 

Test to ensure that the 
enable latch is turned 
on. Restart the scan 

Exit to I cycles 

-

5 6 

The rise of data set ready 
(DSR) ANDed with the 
enable latch turns on the 
DSR service request 
latch (MOM 4-541). 
This forces a DSR trap. 

GENR 
GJE3 
GJEE 

Reset the DSR service 
request latch. Set receive 
monitor state in the LCW 
state field and set the 
sync low priority chain 
flag in the LCW control 
field. 

GEND 

Restart the scanner, set 
channel-end and device-
end. 

Exit trap 



A 

B 

c 

o 

E 

F 

G 

H 

2 

Disable Command 

GJEC 
GJED 
GJEE 

Selective reset to syn
chronous hardware. Reset 
the LA enabled latch 
and set disabled state in 
the LCW state field. 
Reset autowrap (if on) 
and reset DPR and CRO 
latches in the autocall 
adapter. Test to ensure 
that character phase 
did reset. 

GJED 

Set transmit RTS-CTS 
delay. Set the timeout 
enable and timeout 
remember latches. Set 
timeout control in the 
LCW control field. 
Restart the scanner. 

Exit to I Cycles 

GSTO (First timeout trap) 

Stop the scanner and 
address the line adapter 
(LAOUT). Set run dis
able timeout in the LCW 
control field. 

Exit Trap 

GSTO (Second timeout trap) 

Stop the scanner and 
address the line adapter 
(LAOUT). Reset time-
out request and timeout 
remember latches 

For leased line, set 
receive monitor state in 
the LCW state field 

GSRO 
GJEE 
GEND 

Reset the LCW control 
field. Set sync low 
priority chain flag (bit 6 
of LCW control field) . 
Set channel-end, device
end and interrupt 
request. 

3 

Yes 

• Diagram 5-511_ Synchronous Disable Command 

4 

With ti meout enable latch 
on, the T.O. service latch 
is turned on every 460 
ms to generate a ti meout 
trap. (MDM 4-5171 

With timeout enable latch 
on, the T.O. service latch 
is turned on every 460 
ms to generate a timeout 
trap. (MDM 4-5171 

Yes 

No 

No 

5 

Set timeout enable and 
timeout remember latches. 
Restart the scanner and 
exit trap. Note: Addition
al T.O. traps are taken 
until either DSR drops or 
the 29·second timeout is 
complete. 

Additional T.O. traps 

Form Y24-3529-0 
FES Y24-0506 

6 
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• 2 
3 

Polling of synchronous terminals is done under a 
Start I/O that refers to the following channel 

A command word sequence. 

• 

B 

~ 

C 

Poll 
Tic 
Read 

DCLA 

The commanH is decoded 
and the appropriate 
operations are performed 
depending on the com-
mand and the status of 
the active bit 

GjEB 
GJEB 
GJEF 

T~anslate the command 
(~ to 88), stop the scan-
ner, set poll transmit state 
and transmit mode. Set 
the 3-second timeout 

Character Service Trap (EOT) 

Reset and set the 1- and 
3-second timeoiJts. Fetch 
the EOT character from 

The I CA hardware sends 
- -.. the SYN characters, 

advances the TRCR to 
4 and sets the character 
service request latch. 

- - (For detail of ICA hard
ware operation, refer 
to Diagram 5-509 
Synchronous Write 
operation .) 

o storage and transfer it to I 
DAOUT. Decode the EOT. iIIIIII- -
Set EOT decoded and UE 
remember. Restart the 
scanner and exit trap 

I 

I 
Character Service Trap (SYN) 

Fetch the SYN character 
from storage and transfer 
it to DAOUT. Decode the 
SYN character. (32 to 

E DB) Update the LCW 
state Hi and state Lo 
fields. Restart the scanner 
and exit trap. 

Note: A character service 
trap is taken for 

• each SYN character 

Character Service Trap 
(First character of poll address) 

F Fetch the character from 
storage and transfer to 
OAOUT. Decode the 
character as data and set 
data remember in LCW 4. 
Restart the scanner and 
exit the trap. 

~ Note: The address field 
may be from 1 to 
7 characters 

I 
I 
I 

G Character Service Trap (ENO) 

H 

Fetch ENO from storage 
and transfer it to DAOUT. 
Decode the ENO char-
acter. (20 to AF) Update 
LCW 4, restart the scanner 
and exit trap 

I 

A< \--.) 

• Diagram 5-512. Synchronous Poll Write Command 

5-512 (6/69) 

4 5 

Character Sequence 

S SSE F S S S A X X X X X X E P 
Y Y Y 0 F Y Y YON A 
N N N T N N N 0 0 0 

" ( 1 , ,( 
Character Service Trap 
(Index character and PAD) 

Fetch index character 
from storage and place it 
in LCW 6. Develop a 
PAD character (FF) and 
transfer it to DAOUT. 
Update the state Hi field 
(LCW 4), restart the 
scanner and exit trap. 

I 

I 
Character Service Trap 
(Following the PAD character) 

Reset the 1- and 3-second 
timeouts and transmit 
status. Restart the scan-
ner and exit trap 

Character Service Trap 
(Turnaround) 

Reset the poll flag. Set 
poll receive in LCW 4, 
set the 3-second poll read 
timeout, start the scanner 
and exit trap. 
Note: The poll command 

is not ended until 
character phase is 
detected or the 
3-second timeout 
is completed 

~-- ... 

--
I 
I 
I 
I 
I 

~J 

Transmit status being 
reset causes the TRCR 
to advance to 05 
(MDM 4-547). The 
advance of the TRCR to 
05 develops 'transmit 
end' that resets the 're
Quest to send' latch and 
resets the TRCR to 00. 
Transmit end turns on 
the character service re
quest latch (MOM 4-541) 

6 



A 

B 

2 

Set mode command 

GJEB 
GJEC 

Translate the op-code for 
the set mode command. 
(23 decodes to 07) Stop 
the scanner and address 
the line adapter 

GJED 
GJEF 
GAN3 

Link to FESTO to fetch 
a byte of data from pro
gram storage. Test bits 
1,2, and 3 and set the 
proper conditions as 
indicated. 
Bit 1- Set ITB check mode 
Bit 2- Select interface B 

C Bit 3- Set test mode 

o 

E 

F 

G 

H 

GJEE 

Set sync low priority 
chain flag (bit 6 of the 
LCW control field). Set 
channel-end and device
end 

Exit to I cycles 

3 

• Diagram 5-513. Synchronous Set Mode Command 

4 • 5 

This command is a control command that causes 
a single byte of data to be fetched from program 
storage. 
Bits 1,2, and 3 are used to set the following 
conditions. 
Bit 1 -Places the adapter in ITB mode. 
Bit 2-Selects interface B. (Interface B can only 

set on the first adapter with dual 
communications interface feature.) 

Bit 3 -Places the adapter in test mode. 

Bits 1 and 2 are reset by system reset. 
Bit 3 is reset by issuing a disable command. 

The existing mode setting can be changed by 
issuing another set mode command. 

Program note: To change interface designation, 
a disable command must precede the 
set mode command. 

Form Y24-3S29-0 
FES Y24-0506 

6 
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• 2 

A 

B 

c 

o 

E 

F 

G 

H 

No 

Exit trap 

Set run T.O. 

3 

Entry 

Fetch next LeW address 
and increment +8 

Yes 

Reset T.O. trap and 
T.O. remember latches 

Store next LCWaddress. 
Fetch LCW 2 and 3 

Exit trap 

• Diagram 5-514. Timeout Update Trap Routine 

5-514 (6/69) 

4 5 

Text 

Set intervention required 

6 

Set T.O. complete 

Reset poll flag, T.O. 
command and data lost. 
(LCW2) 

Reset LCW 0, 1. Set bit 
count = receive start 



A 

... 

B 

~ 

C 

o 

.. 

E 

.. 

F 

G 

H 

2 

Press CS L key 

Force trap address of 
0010. Start of BCP L. 

BCPL 

Check console switches 
A and B for CSL device. 

BCPL 

Load first CSL card 
(bootstrap) to address 
0100 from selected 
CSL device. 

Branch to 01 00. 

BNSR 
Loads the remaining 
CSL deck into control 
storage. 

Sets up auxiliary storage. 

BCPL 

Overlays the BNSR 
area, 

BOlA 

Overlay the assumed 
configuration accord
ing to the punches in 
the initializer card. 

--- --

-----

TRAP ADDRESS 0240 

BOlA 

Resident micro
diagnostic checks 
the system functions. 

NCHK 

Checksum routine-
does an exclusive OR 
of control storage. 

NSRS 

System reset routine. 
Check system con-

figuration for a 

legitimate combination. 

IPL 

No 

NTYZ 

Set up console message. 

NSWI 

Soft stop routine. 

End CSL operation 

Yes 

3 

Switch CSL Device 

A B 

C C Channel 

0 0 2560 

E E 2540 

F F 2311 

BNSR is contained in 
the CSL input and is 
loaded into control 
storage starting at ad-
dress 0100. I t is over-
layed at the end of the 
CSL loading operation 
with microprogramming 
words. 

• Diagram 5-600. CSL/IPL Operational Diagram 

4 5 

CSL Procedure using the integrated 2560 MFCM: 

1. Clear the feed of the 2540 if attached. 
2. Press the System Reset key. 
3. Set console switches A and B to DO. 
4. Perform NPRO in the 2560. Note: It may be necessary to press 

CSL with DO in console switches A and B to enable NPRO 
in the 2560. This is required when the current core load does not 
contain 2560 NPRO microprograms. The NPRO key must be held 
until all of the cards are clear of the feed. 

5. Place the seven-card bootstrap and the CSL card deck in the secondary 
hopper and press the 2560 start key to make the device ready . 

6. Press the CSL key. If the CSL key is pressed in step 4, the 2560 
starts loading when made ready in step 5. I n this case, step 6 is 
omitted. The CSL indicator remains on until the CSL routine is 
completed. Note: If the 2540 is attached, do not run cards in 
the reader or punch while the CSL is in progress on the 2560. 

7. If the system hangs up with the CSL indicator or the Check Sum 
indicator on, reset the system, run-out the CSL deck, and repeat 
the CSL procedure from the beginning. 

S. The CSL is completed with an automatic logout message as follows: 
OE 20 aaaa bbbb cccc 

where OE20 = core load being used 
aaaa = EC level of the CSL deck 
bbbb = check sum value (hand loaded in CE mode) 
cccc = correction factor (always 0000), 

NIPL 1 
Read console switChes 
ABCD for address in
information. 
Add offset constant to 
switch address and store 
the resu Its. 

Select IPL device, 

OXIO 1 
Read first card of IPL 
deck. Store at the 
address in the ABCD 
switches plus the 
offset constant . 

NCOM I 
Set the I-register to the 
address in the ABCO 
switches plus the offset 
constant. 
Check the time-share 
switch'; loop if 
necessary. 
Branch to NICY. 

NICY I 
Read the Op code at the 
address in the I-register. 

This is the bootstrap of 
the I PL load routine. 
The rest of the IPL deck 
is loaded as a result of 
this routine. 

The programmer has 
several options to end 
the IPL routine. The 
most common is to 
either program a 'Halt 
and Proceed' with 
a message or to 
branch to an auto
matic problem program 
start. 

I 
End I P L operation 

I n the 2020 system, the 
I P L device is designated 
as the card I/O 1 device. 
I f not attached card 
I/O 2 device is selected. 

- - - - Card I/O 1 - 2501 (2540 
Reader) 

Card I/O 2 - 2560 
or 

2520(2540 
Punch with 
PFR) 

6 

Form Y24-3529-0 
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IPL Procedure: 

1. Set console switches A, 
B,C, and 0 to the address 
of the problem-program 
start location. 

2. Place the problem
program in the IPL 
device and make the 
device ready. 

3. Press the load key. 

Press load key 

• Reset clock when 
key is pressed. 

• Start clock on the 
release. 

G Activate mach reset 
(see diag. 5-15). 

G Set load latch 
• Generate trap 

address 0240. 

2025 FEMDM (1/69) 5-600 
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2 3 4 5 6 

ERROR MESSAGE HANDLING 

After the microprogram recognizes an error, in this case the invalid operation code ge, the routines are used to form the error message and to print it out on the 1052 
Printer/Keyboard. 
The objectives of this routine are: 

A 1. Recognize the invalid operation code 9C (NICY). 
2. Store the address of the invalid instruction (0244) in the I·Recall area of Auxiliary Storage and to setup the error identification code (NERR). 
3. Set the 'Soft Stop' latch and build the error message in the console message area of the Auxiliary Storage (NTYZ). 
4. Print the error message (NTYZ). 
5. Return to the Soft Stop routine and wait for operator intervention. 

Conditions 
~ 1. No other I/O device working. 

B 

~ 

C 

~ 

o 

E 

F 

G 

H 

2. The PRKB is ready. 
3. No other errors detected. 

START 

NICY 

Detect the invalid 
operation code in the 
normal I-cycles. 

Branch to the error 
routine 

NERR 

Store the error 
instruction address 
in the I-recall area 
of auxiliary storage· 

Set up the error code 

NTYZ SETGO 

Set the 'soft stop' latch 

NTYZ ERROR 

Set SO. 

Fetch address of error 
instruction. 

Set the error entry flag 
(S4). 

Store message area 
address. 

Form error 
identification byte. 

Store error 
identification byte 

NTYZ NORM1 

Store message area 
address· 

Store error Op code . 

Remove the offset 
constant from the 
instruction address . 

Store the instruction 
address 

NTYZ 

Set mode to K =60 
2020 mode 

START 

1052 mode externals 
Zone 0 (CPU). 

Test 1052 intervention 
required 

NTYZ NOINTV 

Test Alt/Dsp active off 

NTYZ ACTOFF 

Test read latch ON. 

Test write latch OFF 

NTYZ NOTBSY 

Set write latch and 
Alt/Dsp active. 

SetS4. 

Set message active and 
store flags. 

NTYZ STRFLG 

Store the message flag 
byte 

NSWI 

NTXI 

Exit the soft stop 
routine mainly on 
1052 requests. 

Yes 
(1052) 

TWRREO 

Zero out register TO . 

Test initial ready. 

Test Alt/Dsp active off • 

Fetch message flags. 

Test message active 

NTYZ MSGREO 

Fetch flags 

NTYZ MSGGO 
Set up byte pointer 
register 

A 

D iag 5·602 P2 

• Diagram 5-602. Error Message Procedure (Part 1 of 2) 

5-602 ( 1 /69) 

No 

Loop 
1 
2 
3 
4 
5 
6 

Error Message Format: 
xx aaaa nn 

xx = operation code 

aaaa = instruction address 
nn = error code 

Error codes: 
01 I nvalid operation code. 
04 Address error; address is for protected storage. 
05 Address error; address either exceeds storage or selects an invalid register. 
06 Specification error. 
07 Data error. 
08 Binary overflow. 
OB Decinal divide error. 

System configuration conflict. 10 
20 
30 
40 
50 

Invalid key length or data length for a disk file operation. 
Invalid 2311 unit address. 

Flag 
93 
C3 
84 
94 
C4 
85 

I nvalid offset constant. 
Set IC to an invalid address. 
Note: Message is: FF FFFF 50 

D iag 5-602 P2 

Message Request Loop Flags 

Function Loop Flag Function 
9 7 C5 4 
C 8 86 sp 
sp 9 96 0 
0 10 87 
2 11 88 CR 
2 12 A8 reset 

Diag 5·602 P2 

Flag Bit Significance 

Bit 0 Display active. 
Bit 1 Low not yet typed. 
Bit 2 Carriage return (CR), 
Bit 3 Space last. 
Bits 4 ) Error byte 
through ~ pointer. 

7 ~ 



A 

B 

c 

o 

E 

F 

G 

H 

2 3 

Bit 1 ON 

NTYZ GETLOW NTYZ ENDIT 

Reset low not yet typed 
bit. 

Fetch byte and update 
pointer. 

Prepare for unpack 

Reset write latch and 
Alt/Dsp active· 

Reset flag byte. 

Store flag byte. 

Reset share request 

Diag 5-602 P1 

1 or 2 or 3 ON 

~ Diagram 5-602. Error Message Procedure (Part 2 of 2) 

4 

Diag 5-602 P1 

A 

Test flag bits 1,2,&3 

1,2, and 3 OFF 

04,06, or 08 

5 

Form Y24-3S29-0 
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6 

Test byte pointer value ">.,------------r-----------, 

Not 04,06, 
or 08 

1~ ____ V_a_l~u~e-O-4-----~1 ~ ______ V_a_luTe-06------~1 

NTYZ SPCLST 

Fetch byte from con
sole message area of 
auxiliary storage. 

Reset space last flag bit 

Error code to Yes 
be printed 

No 

Turn on low not yet 
typed bit. 

Prepare for unpack 

NTYZ SPACE 

Put space character into 
register. 

Set space last bit 

NTYZ ERRCD 

Put character to be typed 
into register. 

Add 1 to byte pointer 

NCOM l)NPACK 

Test character. 

If 0 to 9, add zone F; 
if A to F add 7 for digit 
and B for zone 

NTYZ 1 TYPEIT 

Put byte into TE. 

Update flag pointer. 

Store flag. 

Reset share request 

C!J D;ag 5-602 P1 

Value 08 

NTYZ CARRTN 

Set carriage-return code 
into register. 

Turn on carriage-return 
bit 

2025 F EM OM (1/69) 5-602 
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2 

SYSTEM/360 MODEL 20 ERROR SUMMARY 

3 • 4 5 • 6 

The following errors are recognized by the System/360 Model 20 system and cause 
a program stop in that system. I n the System/360 Model 20 Mode feature, the 
microprogram analyzes the problem program and data for the same type of errors. 

If an error is found, an error message is typed on the printer/keyboard and the micro· 
program waits in the soft stop loop for operator handling. The error message includes 
the error codes shown here to identify the type of error. See MOM 5-602 for additional 
information. 

A 

Programming Error Stop Conditions 

01 Error Code - I nvalid Operating Code 

04 Error Code - Addressing Error 

05 Error Code - Addressing Error 

B 06 Error Code - Specification Error 

07 Error Code - Data Error 

c 

08 Error Code - Binary Overflow Check 

OB Error Code - Decimal Divide Check 

II. Process Error Stop Condition 

(No Error Code) - Parity Error 

III. 1/0 Error Conditions (CPU) 

o 01 Error Code - Invalid Operation Code 

04 Error Code - Addressing Error 

05 Error Code - Addressing Error 

06 Error Code - Specification Error 

E IV. I/O Error Conditions (I/O) 

F 

G 

H 

1. An instruction address or an operand address refers to the protected first 144 bytes of main storage. 

1. An instruction address or an operand address is outside of available storage. 
2. The R1 or R2 fields of an RR or an RX format binary instruction contain binary values a through 7, the R1 field 

in a branch and store instruction contains binary values a through 7, or the R2 field of an RR format branch 
instruction contains binary values 1 through 7. 

3. An instruction byte is located at the last available storage position. 

1. An instruction address is not located on a half-word boundary of main storage. 
2. A binary operand is not located on a specified boundary of main storage_ 
3. For decimal add, decimal subtract, zero and add, and decimal compare instructions, the length code L2 is greater 

than the length code L 1. 
4. For decimal multiply and decimal divide instructions, the length code L2 is greater than 7 or greater than or equal to 

the length code L 1. 
5. Bits 12 through 15 of an RX format instruction are not all zero. 
6. A 2560 write card instruction is encountered in the program and there is no card in the punch or print station, or 

no print head has been selected. 
7. The field length specified in an input/output instruction is zero or is greater than the maximum allowable number 

for the I/O device addressed. 

1. A sign or digit code of an operand in the decimal instructions zero and add, add, subtract, compare, multiply, or 
divide is incorrect or the operand fields in these operations overlap incorrectly. 

2. The multiplicand field (first operand) in a decimal multiply instruction has insufficient high-order zeros. 
3. An invalid digit code is contained within the second operand field of an edit operation. 

1. The resultant quotient in a divide decimal instruction exceeds the specified data field instruction (including 
division by zero) or the dividend has no leading zero. 

Each system handles parity as an internal processing error. No error message or error code is assigned. 

NOTE: An inputloutput instruction containing an I/O device address that specifies a device not attached to the 

system is treated as a no-operation. 
1. An instruction address or the address of an input/output data field refers to the protected first 144 bytes of main 

storage. 

1. An instruction address, the address of an input/output data field, or a branch address is outside available storage. 
2. An instruction part is located in the last two main-storage positions. 

1. An instruction address is not located on a half-word bou ndary of main storage. 
2. A 2560 write card instruction is encountered in the program, and there is no card in the punch or print station, or 

no print head has been selected. 
3. The field length specified in an input/output instruction is zero or is greater than the maximum allowable number for 

the I/O device addressed. 

Error conditions that may occur in I/O devices are included in the I BM Systems Reference Library publication 
for the respective device. 

• Diagram 5-604. Summary of System/360 Model 20 Error Codes 

5-604 (1/69) 
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A 

B 

c 

o 

E 

F 

G 

H 

2 

Start 

NICY START 

Fetch the offset constant, 

Check the interrupt and 
execute status 

Decode the first 
character of the 
operation code 

OTHER 
See the 
microlisting 

3 4 5 6 
I/O COMMON FUNCTION. 

This procedure is used by all I/O instructions to: 

1. 
2. 
3. 
4. 
5. 
6. 

Compute the 81D1 field. 
Check for addressing errors. 
Add the offset constant when needed. 
Check that a legitimate System/360 Model 20 system configuration has been specified in the CSL initializer card (XIO instructions only). 
Compute the 82D2 field (XIO instructions only). 
Check that the data length (XIO) or control specifications (CIO) is not zero. 

7. Store the computed fields. 
8. Store the PSW. 
9. Decode the device address, check that the device has been specified in the emulated system, and then branch to the I/O procedure for that 

device. When the program decodes a device address that has not been specified, the instruction is treated as a no-operation. 

Decode the second 
character of the 
operation code 

OTHER 
See the 
microlisting 

Read second instruction 
halfword. 

Zero the low byte of 
the offset constant. 

Compute the B 1 D 1 
address (data address). 

Check the computed 
address for: 
1. not zero 
2. not less than 144. 

Add the offset constant. 

Check for system 
range . 

. Store combined address 
in auxiliary storage
Store I recall 

Check that a legitimate 
System/360 Model 20 
configuration has been 
specified in the CSl 

RTN 

PICE XIOCI0(+1) 

Read third instruction 
halfword. 
Compute 62D2 field 
(data length). 

Store 8202 in test 
register. 
Fetch data to check 
invalid data address 
(81D1) 

A 

Diag 5-610 P2 

Read second instruction 
halfword. 

Compute the 8101 
field 

NICY OP9XA 

Decode the second 
operation code 
character 

OTHER 
See the 
microlisting 

Diag 5-610 P2 

OP9X 8 

8 

Diag 5-610 P2 

• Diagram 5-610. I/O Common Routine (Part 1 of 2) 

5-61 0 ( 1 /69 ) 



2 

A 

B 

c 

o 

E 

Device 

• Address 
----

0 

1 (2501) 

F 
2 (2520) 

(2560) 
3 (1442) 
4 (2203) 

(1403) 

5 
6 

• 7 (lOC) 
8 (2311) 

9 
A 
B 
C 

G 0 
E (2152) 
F 

H 

3 

Diag 5-610 Pl 

A 

PICE CIO 

Test for XIO 
No 

PICE I CIO (+1) 

YES Move CIO Bl0l (speci
fication detail) into test 
register 

I/O 

PICE LCNTNZ 

Check test register for 
not zero 

PICE ENTIOB 

BAL 

NCOM SAVE 1 

Store PSW in auxiliary 
storage. 

RTN 

PICE ENTIOB(+l) 

Store B1D1, B2D2 in 
auxiliary storage. 

Decode the Device 
Address, check that the 
I/O device is available to 
the system, branch to 
the I/O procedure for 
that device 

Procedure MOM Diagram 
------ ---------

NoOp 

I 

OXIO RD2540 5-612 Read a Card (XIO) 
5-618 Test Reader Busy (TIOB) 

OAAD RP2520 
PCIO MF2560 
OPXISRTXIO 5-614 Punch a Card (XIO) 
PRTBSTART 5-616 Print a Line (XIO) 
PRTBSTART 5-620 Delayed Skip to 1 (CIO) 
NoOp 
NoOp 
RTAAIOCHNL 5-640 Channel Operation 

4 

RFIL FILE20 5-631 Write Count and Data (Write Format) 
5-632 Read Data Operation 

NoOp 
NoOp 
NoOp 
NoOp 
NoOp 
NTOPSTART 
NoOp 

• Diagram 5-610. I/O Common Routine (Part 2 of 2) 

5 

NICY 

Diag 5-610 P1 

NICY 

Form Y24-3529-0 
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6 

Diag 5-610 P1 

~ QP9XA 

Branch to NICY OP9A. 

NICY OP9A 

BAL 

NSIN CPU9XA 

Add offset constant to 
Bl01 field (branch 
to address). 

Check for overstorage 
error. 

RTN 

NICY OP9A(+1) 

Test corrected address 
within system storage 
boundary 

Y 
----------------~ 

Yes 

OPIS9B 

NICY OP9B 

Store B1D1 (specifi
cation detail). 

Store I Recall 

Test whether Op is 9B 

No 

Branch to PIC~ CIO 

Branch to PICE ENTIOB 

2025 FEMDM (1/69) 5-610 



Form Y24-3529-0 
FES Y 24-0086 

A 

2 3 

Instruction: DO 1 28101 8202 

DO: XIO instruction (data transfer). 
1: Device address (2501). 
2: Function specification (read a card). 

8101: Data address. 
82D2: Data length. 

Conditions: 
1. No other I/O device is working. 

2. No errors on rEad-in. 
3. Not the last carei. 

Objectives: 
1. To emulate the 2501 serial read operation on the 2540: 

A. Read a card (read and feed with an automatic selection of 
stacker R 1 on the 2540). 

4 

READ A CARD 

B 8. Transfer to the program storage the number of bytes (card columns) specified 
by the 8202 field. 

c 

0 

• 

E 

• 

F 

G 

H 

C. Start with the address specified by the B1 01 field. 
2. To recognize the 2501 error conditions. 

Start 

Check computed data 
length. 
80 or less for EBCDIC. 
160 or less for column 
binary 

OXIO LENGOK 

See whether 2520/2560 
is operating. 
Set mode register to 56 

2020 mode 
2540 externals 
Zone 6 (2540). 

Check reader and punch 
i nd icator for zero. 
Set read command I ntlk 
{RP=20}. 

Check 2540 availability. 
Check reader ready. 
Allow read check(R=04}. 

Set mode to 50 
2020 mode 
2540 externals 

Zone a (CPU). 
Check reader ready. 

Check last card status 

OXIO 

Check reader check status. 

Set mode to 50_ 

Turn on the 2501 bit in 
the time-sharing byte. 
Set the PSW condition 
code to 00. 
Set up to address the 
auxiliary storage RO area 
(5 x 60) 

OTRN START 

Transfer {either in column 
binary or EBCDIC} the 
number of bytes 
specified by the data 
length from the auxiliary 
storage AO area to main 
storage, starting at the 
address specified in the 
data address 

OTRN SETINO 

Check for a P F Roper· 
ation 

Fetch PSW from auxiliary 
storage. 
RTN 

OTRN NOPFR(+1) 

Check UCW for last card 
bit 

• Diagram 5-612. 250112540 Read a Card (XIO) 

5-612 (1/69) 

See MDM 5-105 for de
--- tails of read column 

image to storage 

Routine is shared with a 
--- 2520 read operation (2540 

punch with PFR) 

5 

OTRN )( NOLSeD 

Set mode to 50 
2020 mode 
2540 externals 
Zone 0 (CPU). 

Allow reader check R=04..! 
Reset the error bit. 
Check reader check status. 

Update UCW status byte 

OXFR TRANSF 

Move row image buffer to I-

RO area 

OXFR FINISH 

Check whether a PFR 
operation. 
Set mode to 56., -
Check whether run-in 
operation 

OXFR NORNIN 

I nitiate a 2540 card 
feed and stacker select 

(R=40). 
r-

Set mode to 40. 
Check if IPL 

QXFR IPLOFF 

Set mode to 40 

QXFR RSTR 

8AL 

NCOM RSTR1 

Fetch PSW from auxil-
iary storage. 
RTN 

OXFR RSTR{+1 ) 

Reset register TO to 
zero. 
Set the PSW condition 
code for 2501 available 

NCOM CKTSSW 

Check interrupt pend-
ing and execute status. 
Check the time-sharing 
switch. If the switch is -
off. loop here until the 
time-sharing byte is 
zero 

NCOM SWISON 

Zero register TO. 

F etch offset constant 

NICY ISTART 3 

Start a new instruction 
cycle 

6 

See MOM 5-'104 for 

detailed row image to 
- - column image opera

tion 

Routine is shared with a 

- - 2520 read operation (2540 
punch with PFR) 

--
Normal 2540 card feed 
and read operation. See 

MDM 5-106 

I/O working bits are turned 

--- off in the time sharing byte 
as each operation is ended. 



A 

B 

c 

o 

2 

Instruction: 

DO 
3 

DO 3 6 8101 8202 

XIO instruction (data transfer) 
Device address (1442) 

3 • 

6 
8101: 
8202: 

Function specification (punch and feed) 
Data address 
Data length 

Conditions: 

1. Not IPL. 
2. 
3. 
4. 

No other I/O device is operating. 
Not column binary. 
No I/O errors. 

Objectives: 

1. Emulate a 1442 serial punch and feed operation on the 2540. 
2. Stacker select P2 for non-error cards, and P 1 for error cards. 

Start 

Do the I/O common 
routine 

See MOM 5-610 

QPXI SRTXIO 

Check IPL 

QPXI NOTIPL 

Check XIO operation 

QPXI X01442 

Fetch time share byte. 

Check whether 1442 is 
operating. 

Set mode to 50. 

Set command interlock 
RP=08· 

Check punch unit ready. 

Check punch unit available. 

QPXF END 

Check whether 1442 

QPXF ED1442 

Clear UCW . 

Start punch feed and 
stacker select 2 P=60. 

Set mode to 40 

Check interrupt pending 
and execute status. 

Check the time-sharing 
switch. If the switch is 
off, loop here until the 
time-sharing byte is zero 

NCOM SWISON 

Zero register TO. 

Fetch offset constant 
E Check for punch check 

F 

G 

error. 

Set mode to 40. 

Fetch time-share byte. 

Check whether 2560 is 
operating. 

Check whether column 
binary operation. 

Check whether count is 
over 80. 

QPXI LESS80 

Set 1442 working bit 
in the time sharing byte. 

Store count and address in 
UCW. 

Set condition code to 0 

QPXI XFER 

Transfer the previous 
punch image in auxiliary 
1 to the punch check 
buffer area in auxiliary 4. 

Turn on all bits in the 
punch image buffer. 

Reset punch logout 
(4086-408 F). 

SetWLR 

QPXF PXFR 

Move main storage data 
H to row image buffer 

NICY ISTART 3 

Start a new instruction 
cycle 

• Diagram 5-614. 1442/2540 Punch a Card (XID) 

4 

PUNCH A CARD 

- - Routine is shared with 
a 2520 punch operation 

- - - QPTR handles the 2540 

--

punch trap request 
similar to a normal 2540 
punch operation 

I/O working bits are 
turned off in the time
sharing byte as each 
operation is ended 

5 6 

Form Y24-3529-0 
FES Y24-0086 
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2 3 

Instruction: DO 4 0 B1D1 B2D2 

DO XIO instruction (data transfer). 
4 
o 
B1D1 : 

Device address (either 1403 or 2203) 
Function specification (print and space). 
Data address • 

B2D2: Data length • 

Conditions: 

1. No other I/O device is operating. 
2. No I/O errors have occurred. 
3. Single space. 
4. No carriage operation (skipping). 

C Start 

From the I/O common 
routine. See MOM 5-610 

PRTB START 

Fetch 1403 flag bytes 
from 1403 CTRL. 
Check whether TIOS 
operation 

PRTB NOTIOB 

Check printer busy. 
Set mode to 58. 

2020 mode. 
1403 externals. 
Zone 0 (CPU). 

Check printer ready. 
Reset PRA to 50 

PRXI XIOST 

Check whether 
multiple character 
set 

PRXI NOMCS 

Check whether a forms 
operation after print is 
needed 

PRXI NOAFTR 

Check if space suppress. 
Go to data transfer 

PRXI DTAXFR 

Store PSW. 
Put carriage data in 
PRC. 
Reset PRA to DO 
(sense, busy, and 
printer request), 
Reset error indicators. 
Set print buffer address 
and controls. 
Check data length for 
not exceeding allowable 
length and for not zero. 
Move data to print 
buffer 

PRXI XFREND 

Fetch PSW. 
Set print busy. 
Set PRA to 90 
(print gate and print 
busy). 
Fetch time-share byte. 
Set S4. 
SAL 

1 

PRCI SPCADJ 

RTN if skip Op. 
Save command byte. 
RTN if not over 3 space 
Op 

PRXI (BAL +1) 

Set 1403/2203 printer 
interrupt pending bit. 

Set S7 

PRCI SETCCO 

Store 1403 control 
bytes. 
Set mode 40. 
Set condition code to 
zero (00). 

NCOM CKTSSW 

Check interrupt pending 
and execute status. 

Check the timt.'-sharing 
switch. If the switch is 
off, loop here until the 
time-sharing byte is 
zero. 

NCOM SWISON 

• Diagram 5-616. 1403/1403 Print a Line (XIO) 

5-616 (1/69) 

4 
PRINT A LINE 

I/O working bits are 
turned off in the 
time-sharing byte 
as each operation 
is ended 

5 6 
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2 3 4 
TEST I/O AND BRANCH 

Instruction: (020E) 9A 1 0 020E 

(020E): I nstruction address. 
9A Operation code (TIOB). 
1 Device address (2501). 
o Function specification (test reader busy). 
020E Branch to address. 

Objectives: 
1. Decode Op code (9A) as a TIOB instruction 
2. Fetch busy bits from auxiliary storage. 
3. If 2501 busy bit is ON: 

a. Move branch address to I-register. 
b. Test branch to address for non-protected area. 
c. Test-time sharing switch. 
d. Branch to NICY ISTART 3. 

4. If 2501 busy bit is OFF: 
a. Test time-sharing switch. 
b. Branch to NICY ISTART 3. 

(I-reg contains the address of the next sequential instruction) 

On 

Start 

From I/O common 
routine See MDM 
5-610 

Fetch 2540/2501 
UCW flags. 

Decode fu nction 
specification bits. 

Fetch busy bits 

No 

Yes 

OTIO BACK 

Set mode to 40 . 

Branch to NCOM 
CKTSSW 

NCOM CKTSSW 

Test interrupt and 
execute status. 

Fetch time-share switch 
and I/O working bytes 

Put I/O working byte 
on bus 

Yes 

_________ ~ No 

NCOM 

Zero out register TO • 

Fetch offset constant 
for CPU. 

Branch to NICY 
ISTART 3 

N 

OTIO CPUMD 

Move branch-to-address 
to the I-register. 

Test address for 
protected area 
violation 

• Diagram 5-618_ 2501/2540 Test Reader Busy (TIOB) 

5 

Form Y24-3S29-0 
FES Y24-0086 
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2 3 

Instruction: 9B 4 7 0001 

9B 
4 
7 
0001 

Operation code (CIO). 
Device address (printer 2203 or 1403). 
Function specification (delayed skip). 
Detailed functional specification (carriage tape channell). 

Objectives: 

1. Read 1403 flag byte from 1403 UCW. 
2. Test for printer ready and not busy. 
3. Test for CIO operation. 
4. 
5. 
6. 
7. 
8. 
9. 

Zero out condition code. 
Test function specified. 
Test I/O configuration. 
Store condition in 1403 UCW flag byte. 
Test time-share switch. 
Branch to NICY ISTART 3. 

10. Skip will be stored until after the next print operation. 

Start 

From I/O common 
routine 
See MOM 5-610 

PRTB START 
Read 1403 flag byte. 

Test printer not busy 
and ready. 

Test for CIO. 

Set the condition code 
to 00. 

Test channel characters 
for not zero. 

Read 1403 flag byte. 

PRCI ClOST 

Fetch I/O configuration 
byte. 

Test for no 2203. 

Test channel characters 
for skip 

PRCI SETSKP 

Set forms space after 
and forms after Op 
outstanding bits. 

Reset error 
indicators. 

Store 1403 control byte. 

Set mode to 40 

Set condition code 
to 00 

NCOM CKTSSW 

Test interrupt and 
execute status. 

Fetch time-share switch 
and I/O work i ng bytes 

On 

Off 

NCOM SWISON 

Zero out register TO. 

Fetch offset constant 
for CPU. 

Branch to NICY 
ISTART 3 

• Diagram 5-620. 1403/1403 Delayed Skip to 1 (CIG) 

5-620 ( 1/69) 

4 
CONTROL I/O 

Put I/O working byte 
on bus. 

Yes 

5 6 



2 

Diag. 5-610-P3 

Enter from PICE 

RFIL I FILE20 

A End operation if not XIO. 
Set sector count to zero. 
Test for valid unit address. 
Read in CCW command. 
Store unit address in 
auxiliary 78. 
Test for non-zero com-
mand 

RFIL I 
Loop if still erasing. 
Test for recalibrate in 
process. 
Set chain end reset. 
Zero file bus and control 

B 

tags. 
Set initial reset 

RFIL I 
Test for unselected status. 
Decode module and select. 
Test for selected status. 
Deselect file. 
BAL 

NCOM I CC2ADJ 

Test for time-share I/O 
c operating. 

Return 

RFIL I 
Reselect file module. 
Test for interrupt pending. 
Test for no file gated 
attention. 
Decode command to set 
operation indicators. 
Read in CCW sector count. 
Test for valid sector count. 
Store sector count in 
auxiliary 9E 

o RFSK I DATADR 

Read in CCW data address 
and test. 
Store data address in 
auxiliary 7A. 
Read in CCW count 
address and test. 
Store count address in 
auxiliary 7C 

RFSK I 
Add offset to data address 
and store in auxiliary SA. 

E Add offset to count 
address and store in 
auxiliary SC. 
Test for count data opera-
tion. 
Set format operation indi-
cator. 
BAL 

RFIN I SENSTA 

Set sense byte to zero. 
Return 

RFSK I 
F 

BAL 

RFSK I 10CHK 

Wait for 2560 and 2540 
traps. 
Block traps and test for 
overrun. 
Return 

RFSK I 
Set cold start reset 

G RFCC I CCTEST 

Test cyclic-code operation 

RFSK I NORDCT 

Test for format indicator. 
SAL 

RFSK I HEADSL 

Set head select and control 
tag. 
Set command chain flag 
(FFO). 

H Return 

0 

3 

RFMT CNTDAT 

Test for write count data 
operation. 
SAL 

RFMT HAROFD 

Develop HA and RO field 
information in program 
storage address 0001. 
Enter flag from first count 
field. 
Enter current cylinder 
from file. 
Enter head from head buf
fer. 
Enter RO cylinder from 
first count field addressed. 
Enter head from first count 
field. 
Enter record zero. 
Enter key length zero. 
Enter data length eight. 
Enter eight bytes of 00 for 
data. 
Return 

Set command chain flag 
(FFO). 
Set write-HA command 
in FOP. 
Set go latch. 
Set CCW count 0005. 
Set data address 0001. 
Return 

Loop and wait for file 
trap latch. 
Loop for CC check to set. 
Save disk status and 
terminating conditions. 
Reset data check latch. 
Test for unusual conditions. 
Reset file trap latch. 
Return 

Set write-RO command 
in FOP. 
Set go latch. 
Set CCW count to sixteen. 
Data address continues. 
Return 

Loop and wait for file 
trap latch. 
Loop for CC check to set. 
Save disk status and 
terminating conditions. 
Reset data check latch. 
Test for unusual conditions. 
Reset fi Ie trap latch. 
Return 

sat write-CKD command 
in FOP. Set command 
chain and chain data flags 
(FFO). 
Set go latch. 
Set unbiased count address 
in sense. 
Set CCW count to 0008. 
Increment record number 
by one and set in count 
field addressed. 
Return 

• Diagram 5-631. File, Write Count Data Operation 

4 

RFSR 

Loop and wait for file trap 
latch. 
Loop for CC check to set. 
Save disk status and 
terminating conditions. 
Reset data check latch. 
Test for unsual 
conditions. 
Reset file trap latch. 
Return 

RFMT 

Save any count field 
errors. 
BAL 

RFMT GETON 

Test for write-CD opera
tion. 
Read in data field address. 
Set unbiased data field 
address in sense buffer. 
Set CCW count to 270. 
Test for format indicator. 
Read in current record 
number with count field 
address. 
Decrement record number 
by one and restore in 
program storage 

RFMT 

Set command chain flag 
(FFO). 
Test count field KL for 
zero. 
Test count field DL for 
270 value. 
Store updated count field 
address in auxiliary 9C. 
Return 

Loop and wait for file 
trap latch. 
Loop for CC check to set. 
Save disk status and 
terminating conditions. 
Reset data check latch. 
Test for unusual conditions. 
Reset file trap latch. 
Return 

Combine count errors with 
data errors for test and 
store. 
Test for no data check. 
Read in sector count. 
Decrement count by one. 
Set count-OOO indicator, if 
zero. 
Store sector count. 
Return 

Store updated data field 
address in auxiliary 9A. 
BAL 

RFMT SETCHN 

Set command chain and 
chain data falgs (FFO). 
Set go latch. 
Set unbiased count 
address in sense. 
Set CCW count to 0008. 
I ncrement record nu mber 
by one and set in count 
field addressed. 
Return 

6 6 

Form Y24-3529-0 
FES Y24-0086 

File operation is initiated 
with the XIO instruction 
with a device address of 8. 
The instruction reads in the 
NICY routine in decoded 
in the PICE routine. The 
instruction provides the 
device address and the 
address of the CCW. The 
CCW provides the com-
mand (operation), the 
sector count, and the data 
address in program storage. 
This diagram assumes a 
Write Count anp Data 
command used to format the 
file. The CIO and TIOB 
instructions with a device 
address of 8 also enter the 
routine but are branched to 
a no-op ending. 

Set chain end reset. 
Reset file flag and Op 
registers. 
Set unit status zero. 
Return 

Develop CSW address 
in program storage 
(009C). 
Store unit address. 
Store status bytes. 
Store residual sector 
count. 
Store CCW address 

Read in P-reg from 
back-up. 
Read in I-reg from 
back-up. 
Return 

Test S-reg bit 6 and 7 
on. 
Test for time-share 
switch or I/O not 
working 

End Op 

2025 FEMDM (1/69) 5-631 
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2 

Diag. 5-61 Q-P2 

Enter from PICE 

RFIL FI LE 20' 

End operation if not 
XIO. Set sector count 
to zero. Te,t for valid 
unit addre';s. Read 
in CCW command. 
Store unit aridress in 
auxiliary 78. Test for 
non-zero command 

RFIL 

Loop if still erasing. 
Test for recalibrate 
in process. Set 
chain end reset. Zero 
bus and control tags. 
Set initial reset 

RFIL 

Test for unselected 
status. Decode 
module and select. 
Test for selected 
status. Deselect file. 
BAL 

NCOM CC2 ADJ 

Test for time-share 
I/O operating. 
Return 

RFIL 

Reselect file module. 
Test for interrupt 
pending. Test for 
file gated attention. 
Decode command to 
set operation 
indicators. Read in 
CCW sector count. 
Test for valid sector 
count. Store sector 
count in auxiliary 9E 

RFSK DAT ADR 

Read in CCW data 
address and test. Store 
data address in 
auxiliary 7A. Read 
in CCW count address 
and test. Store count 
address in auxiliary 
7C 

RFSK 

Add offset to data 
address and store in 
auxiliary 9A. Add 
offset to cou nt 
address and store in 
auxiliary 9C. Set 
count flag bits 6 
and 7 in operation 
indicators 

3 

Diag 5-632 P2 

A 

RFSK 

Read in head number 
from first count field 
addressed. Test for 
valid head number. 
Read in record 
number from first 
count field addressed 

RFSK 

Store original head 
and record in auxiliary 
BA. Increment 
record number by one 
and store in auxiliary 
7C. Set incremented 
record number in 
first count field 
addressed. BAL 

RFIN SENSTA 

Set sense byte to zero. 
Return 

Wait for 2560 and 
2540 traps. Block 
traps and test for 
overrun. Return 

Test cyclic-code 
operation 

RFSK NORDCT 

Test for alternate flag 
bit. Read in present 
cylinder (file). BAL 

RFSK HOH1 

Read in unit address 
and update head buffer. 
Compare present 
cylinder to itself to 
indicate no-motion 
seek. Reset file head 
register. Set cylinder 
in cylinder address 
register. Set head 
select and control 
tag. Set command 
chain flag (FFO). 
Return 

RFSK 

Set first search indicator 

RFSR RETRY1 

Build search-I D 
command. BAL 

• Diagram 5-632. File, Read Data Operation (Part 1 of 2) 

5-632 (1/69) 

4 

Yes 

File operation is initiated 
with the XIO instruction 
with a device address of 
8. The instruction reads 
in in the NICY routine 
and is decoded in the PICE 
routine. The instruction 
provides the device address 
and the address of the 
CCW. The CCW provides 
the command (operation). 
the sector count. and the 
data address in program 
storage. This diagram 
assu mes a read data 
command_ The CIO and 
TIOB instructions with 
a device address of 8 also 
enter the routine but 
are branched to a no-
Op ending. 

Diag 5-632 P2 

5 

No 

6 

RFMT OPREG 

Set command in FOP. 
Set GO latch. Set CCW 
count to 0005. Read 
in count field address. 
I ncrement address by 
one. Return 

RFSR 

Loop and wait for file 
trap latch. Loop for 
CC check to set. Save 
disk status and 
terminating conditions. 
Reset data check latch. 
Test for unusual 
conditions. Reset file 
trap latch. Return 

Yes 

Diag 5-632 P2 

RFSR FLAGCK 

Read in track fiags with 
diag. mode. Test and 
compare flags with first 
count field. BAL 

RFSK 10CHK 

Wait for 2560 and 
2540 traps. Block traps 
and test for overrun. 
Return 

RFSR 

Set chain end reset. 
Set initial reset. Set 
cold start reset. Select 
module. Remove first 
search indicator. BAL 

RFSK HEADSL 

Set head select and 
control tag. Set 
command chain flag 
(FFO). Return 
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Diag 5-632 P1 

S 

RFSR NEXCMD 

Status modifier present. 
Set status modifier 
indicator. Set transfer 
bit. Decode operation 
and set command code. 
Set command in FOP. 
Set GO latch. SAL 

RFMT SIASDA 

Read in data address. 
Remove offset and set 
address in sense buffer. 
Set CCW count to 
270. Return 

Loop and wait for file 
trap latch. Save disk 
status and terminating 
conditions. Reset data 
check latch. Test for 
unusual conditions. 
Reset file trap latch. 
Return 

RFSR 

Remove transfer bit. 
Test for no status 
modifier. Test for not 
scan or verify. Test for 
no data check. SA L 

RFHR DECSEC 

Read in sector count 
and decrement by one. 
Set indicator if count 
is zero. Return 

Read in count field 
address and point to 
record. Read in record 
number 

No 

RFHR 

I ncrement record 
number by one. Set 
new record number in 
first count field 
addressed. Test for not 
end of cylinder. Test 
for not head switch 

Diag 5-632 P1 

3 ~ 

RFSR 9 
SAL 

RFMT I HARDMT 

Develop read-HA 
command with M/T. 
Set command in FOP. 
Set command chain 
flag (FFO). Set CCW 
count to 0005. Set 
data address 0001 for 
operation. Return 

RFHR I 
Set record-1 in first 
count field addressed. 
Read in head number 

RFHR 

Head-9 

No 

RFHR 

I ncrement head nu mber 
by one. Test for not end 
of cylinder. Test for 
head switch. Read in 
unit address and 
head buffer. Update 
head buffer and store. 
Test for no defective 
track flag 

RFHR 

Reset control tags. 
Read in present 
cylinder (file). SAL 

RFSK HOH1 

Read in unit address 
and update head buffer. 
Compare present 
cylinder to itself to 
indicate a no-motion 
seek. Reset file head 
register. Set head in 
file head register. Set 
cylinder in cylinder 
address register. Set 
head select and control 
tag. Set command chain 
flag (FFO). Return 

RFHR 

BAL 

Yes 

RFSR TRAPIN 

Loop and wait for file 
trap latch. Loop for CC 
check to set. Save disk 
status and terminating 
conditions. Reset data 
check latch. Test for 
unusual conditions. 
Reset file trap latch. 
Return 

o 

Diag 5-632 Pl 

• Diagram 5-632. File, Read Data Operation (Part 2 of 2) 

4 5 

RFHR 

Head-9 track complete. 
SAL 

RFMT SIASDA 

Read in data address. 
Remove offset and set 
address in sense buffer. 
Set CCW count to 270. 
Return 

RFHR 

Set end-of-cylinder. 
SAL 

RFIN SENSTA 

Store sense and status 
information in auxiliary 
78. Return 

RFHR 

SAL 

RFHR RESTOR 

Read in count field 
address and point to 
head and record. Read 
in original head and 
record from auxiliary 
SA. Set current head 
and record information 
in sense (auxiliary 7CI. 
Set original head and 
record into first count 
field addressed. 
Decrement record 
number by one in 
sense buffer (auxiliary 
7C). Return 

RFHR 

SAL J 
RFIN ADRFCH 

Set chain end reset. 
Reset file flag and Op 
registers. Set unit status 
zero. Return 

RFHR 

Set unit check status 

RFIN CSW2 

Develop CSW address 
in program storage 
(O09C). Store unit 
address. Store status 
bytes. Store residual 
sector cou nt. Store 
CCWaddress 

OXIO RETUIC 

SAL 

NCOM RSTR1 

Read in P-reg from 
back-up. Read in I-reg 
from back-up. Return 

OXIO I 
Set condition code ()1 J 

Diag 5-632 P1 

C 

RFSR 

Form Y24-3S29-0 
FES Y24-0086 

6 

SECTRO 

Sector count reduced 
to zero. BAL 

RFHR RESTOR 

Read in count field 
address and point to 
head and record. Read 
in original head and 
record from auxiliary 
SA. Set current head 
and record information 
in sense (auxiliary 7C). 
Set original head and 
record into first count 
field addressed. 
Decrement record number 
by one in sense buffer 
(auxiliary 7C). Return 

RFSR 

SAL 

RFIN ADRFCH 

Set chain end reset. 
Reset file flag and Op 
registers. Set unit 
status zero. Return 

RSFR 

Set channel-end and 
device-end status 

3 

NCOM CKTSSW 

Test S-reg bits 6 and 7 
(on). Test for 
time-share switch or 
I/O not working 

NICY ISTART 3 

Read in next instruction 

I 
End OP 

2025 FEMDM (1/69) 5-632 



Form Y24-3529-0 
FES Y24-0086 

A 

B 

c 

2 

Diag.5-610-P3 

Enter from PICE 

RTAA IOCHNL 

Set first command and 
not previous TI C flags. 
end operation if net 
XIO instruction. Test 
device address for 
non-zero. Remove 
control unit address 
and replace with 
address in auxiliary 86. 
Store original device 
address in auxiliary BE 
for the CSW. Store the 
CCW address in auxiliary 
BC. SAL 

NCOM CC2 ADJ 

Test for no time-share 
I/O operating. Return 

RTAA 

Test for no 2560 
operation 

RTAA FCHCCW 

Read in CCW complete. 
Remove the high-order 
four bits of count. 
Store next CCW address 

o in auxiliary BC. Reset 
all flags except the 
chain bit 

RTCD STDECD 

Decode command and 
~ set operating flags 

E 

F 

G 

H 

No 

RTCD CNTCHK 

Test for non-zero count. 
Reset first command and 
previous TIC indicators. 
Test for valid data 
address. Add offset to 
data address. Read device 
address from auxiliary 

RTIS INTSEL 

Block traps. Set device 
address on bus-out. 
Raise address-out and 
select-out. Loop and wait 
for control unit response 

Yes 

3 ~ 
Channel operation is initiated with the 
Xl0 instruction with a device address 
of 7. The instruction reads in in the 
NICY routine and is decoded in the 
PICE routine. The instruction provides 
the device address and the address of 
the first CCW. The CCW provides the 
command (operation), the data 
address in program storage, and the 
byte count. Additional CCW's may be 
chained. The cia and TIOS instructions 
with a device address of 7 also enter 
the routine but are branched to a no-
Op ending 

Yes 

Program check end 

No 

Set previous TI C flag. 
Add offset to data 
address for next CCW 
address 

• Diagram 5-640. Channel Operation (Part 1 of 2) 

5-640 ( 1 /69) 

4 • 

Yes 

RTIS OPINUP 

Drop address-out. Loop 
and wait for address-in. 
Read in bus-in address. 
Compare channel address 
with polled address for 
match. Set command on 
bus-out. Raise command
out line. Loop and wait 
for status-in. Read in 
bus-in status. Set burst 
mode. Reset status trap 
taken flag. Raise 
service-out and select
out. Allow traps 

RTIS WAIT 5 

Loop and wait for status 
trap taken flag (sets in 
status trap). Data loop 
traps in and returns 

RTIS 

Test for no program 
check. Block channel 
traps 

Reset tags and burst 
mode. Reset command 

RTSC SETADR 

Read in device address 
for CSW. Read in device 
status for CSW. Test 
correct record length. 
Read in channel status 
for CSW. Read in next 
CCW address from 
auxiliary. Decrement 
address by six for current 
CCW address. Develop 
CSW address. Store CSW 
information. Set condition 
code 01 

NICY START 

Test interrupt 
and time share. 

End Op 

No 

Yes 

5 

RTIS 

Test for select-in up. 
Allow traps. Reset tags. 
Set condition code 11 

NICY Start 

Test interrupt and time
share 

End Op 

RTEC 

Test for not control 
operation. Test for correct 
length. Read in next CCW 
address. Reset tags and 
burst mode. 

2 

6 
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B 

c 
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Data loop trap 

RTDA ADDR=0170 

Decode operation 
indicators for direction 
of data movement 

Test for count non-zero. 
Store GB/IN at data 
address 

RTDA DECCNT 

Decrement CCW count 
by one 

No 

Return from trap 

Status trap 

RTST ADDR=0180 

E Test for status-in line. 

F 

G 

H 

Read in status from bus
in. Set status trap taken 
flag. Test for device-
end status. Raise service
out without select-out. 
Loop and wait for Op-in 
to drop 

Return from trap 

No 

Yes 

3 

RTDA 

Test for count non-zero. 
Read in data byte to 
set GB/OUT 

• Diagram 5-640. Channel Operation (Part 2 of 2) 

• 4 5 6 

Form Y24-3529-0 
FES Y24-0086 
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Instruction: DO 22 B101 B202 

DO: X 10 instruction (data transfer) 
2: Device address (2560) 
2: Function specification (read a primary card) 

B 1 D 1: Data Address 
B2D2: 

Conditions: 
1 . 

2. 
3. 

Data Length Count. 

No other I/O device is working. 
No errors, and primary feed is ready. 
Not last card. 

Read a card from the primary feed of the 2560. 

" 

Objectives: 
1. 
2. 
3. 

Transfer the number of bytes specified by the B2D2 field. 
Transfer these bytes into storage, starting at the address 
specified by the B 1 D 1 field. 

4 

MOM 5-610 

Trap Routine 

PMTR SRDTRP 

From common I/O routine 

PCIO MF2560 
Set mode K=70, 20 mode, 
2540 externals, CPU zone 0, 
branch to 2560 X I 0 

PMRD X02560 

Check time share byt~ and 
loop on cycle run if time 

share is off. Using MFS 
externals, test if 2560 is 
busy; if busy, set CC=1 
(working). Branch to 
I-phase 

PMRD NOTPC o 
Set MMSK K=81 to pre-

vent traps while checking 
read or punch channel-end 

pending. 
Reset MMSK K=81 

PMRD 

Bal to check length count. 
Store data address, length 

count and DA/FS in UCW 

PMRD 

Check FS and select pri-
mary. Check 2560 ready 
and not hopper check. 
Branch to special E-phase 

PMRD RDOPE R 

Check card in preread and 
reset read interrupt bit. 
Set read execute (initiate 
card motion) 

PMSR CCAV AIL 

Set condition code = 0 
(available), and set mode 
K=40 (20 mode, CPU ex-

ternals, and CPU zone O) 

NICY ISTAR T3 

Return to I-phase. The 
program continues until 
a read emitter pulse init-
iates a 2560 read trap 
request 

Using MFR1 and MFR2 
externals, transfer the read 
data to work registers 

PMTR 

Develop translate table 
address and fetch EBCDIC 
code. Fetch data address 

from UCW and store the 
EBCDIC character in pro

gram storage. I ncrease the 
data address by 1 and 
store in the UCW. Decre
ment the length count by 

1 and store in the UCW 

No 

PMTR 

Reset read request 

PMTR 

Return to the point of 
interruption 

Yes 

• Diagram 5-651. 2560 Read Operation 

The 2560 read trap request 
forces address PMTR 0140. 

Reset read execute and 
set the read channel-end 
bit 

5 6 

Form Y24-3S29-0 
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Instruction: 00 27 B101 B202 

DO: 

2: 
7: 

XIO instruction (data transfer) 

Device address (2560) 

B1 01: 

Function specification (punch and feed a secondary card) 
Data Address 

B202: Data Length Count 

Conditions: 
1. 

2. 
3. 
4. 

No other 1/0 device isworking. 
No errors, and secondary feed is ready. 

No previous instructions. 

Not last card. 

Objectives: 

1. Punch a card from the 2560 secondary feed. 
2. Transfer the number of bytes specified by the B202 field. 

3. Transfer these bytes from storage to the punch. 

starting at the address specified by the B 101 field. 

MOM 5-610 

From common 1/0 routineJ 

PCIO MF2560 

Set mode K=7o, 20 mode, 

2540 externals, CPU zone 
0, branch to 2560 XIO 

PMRO X02560 

Check time share byte, 

loop on cycle run if time 
share is off. Usi ng M FS 

externals, test if 2560 is 

busy; if busy, set CC=Ol 
(working). Branch to 

I-phase 

PMRD NOTPCO 

Set MMSK K=81 to pre-

vent traps while checking 

readlpu nch channel-end 
pending. 
Reset MMSK K=81 

PMRO CHKCN T 

Check length count valid. 

Store data address, length 
count, OA/FS. and CE 

length count in UCW 

PMRD SECPS 

Check FS and select sec-

ondary. Check 2560 ready 
and not hopper check. 
Branch to E·phase for 
punch 

PMPC PC HOPE 

Set feed cycle flip latch. 
(Move card to prepunch.) 

PMTR MONSTE 

Fetch data address from 

UCW, build lookup table -address, fetch punch code 
from lookup table, data 

address +1. store updated 
address and punch code 

in UCW 

PMPC RTNPTR 

Reset 2560 punch 
interrupt bit. set punch 

execute flip latch. set -
2560 punch work bit 

PMSR CCAVAI 

Set condition code = 00 
(available). Set mode 
K=40, (20 mode, CPU 
externals, CPU zone 0) 

NICY ISTART 3 

Return to I-phase (pro-

gram continues until 2560 
punch trap request) (punch 
CB 1) 

The trap routine is entered 

here to bu i Id the first 
punch character 

Punch execute latch gives 
punch pusher select to 

register card in punch 
station 

-Diagram 5-653. 2560 Punch Operation Chart 

5-653 (3/69) 

4 

Trap Routine 

PMTR SPCTRP 

Set punch trap indicator. 
Fetch punch old and 

punch new from UCW. 
Perform ECHO check. 

Length count -1 

Set punch time. Transfer 

punch new to data buffer. 
(Punch new now becomes 

punch old.) Fetch data 
address from UCW, build 

lookup table address, fetch 
new punch code from look

up table. data address +1, 
store updated address and 

punch old. punch new. 

PMTR 

Reset punch trap indicator 
and return to point of 
interruption 

Yes 

5 

The 2560 punch trap request 
forces address PMTR 0140. 

6 

No 
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Instruction: DO 20 B1D1 B2D2 

DO: XIO instruction (data transfer) 

2: Device Address (2560) 

0: 

8101 : 
Function Specification (write a card) 
Data Address 

B2D2: Data Length Count 

Conditions: 

1. No at her 1(0 device is worki ng. 

3 

2. No errors, and this instruction follows a punch 

and stop operation in the program. (card is 

sitting in punch station). 

3. A CIO instruction preceded the write a card 

XIO (to select a head). 

4. Not last card. 

Objectives: 

1. Write a card from the 2560 card print station. 

2. Transfer and print the number of characters 

specified by the B2D2 field. 

3. Transfer these characters to the print magnet 
unit, starting at the address specified by 

the B1 01 field. 

MOM 5-610 

Set mode K=70, 20 mode, 

2540 externals, CPU zone 

0, branch to 2560 XIO 

PMRD X02560 

Check time share byte, 

loop on cycle run if time 

share bit is off. Using MFS 
externals, test if 2560 is 

busy; if busy, set CC=Ol 

(working) and branch to 

I-phase. Check FS for 
card print Op, and branch 

to card print special 

E-phase 

PMPT CDPRNT 

Set MMSK K=81, to pre
vent traps while checking 

card print channel-end 

pending. Reset MMSK 

K=81 

PMPT CHENO 

Check length count valid 

(not higher than 64), store 

length count in UCW, pu.t 

data address in work reg

ister, and fetch initial 

head select pattern 

Set punch eject flip latch 

(move a nd register card at 

print station) 

PMPT PPIND 

Set previous print indica

tor and store (for next op

eration) 

PMTR CIAF 

The trap routine is entered 

here to prepare the first 
character for print. Store re

call address, and data add

ress to print UCW. Fetch 

EBCDIC from main storage, 
build translate table add
ress and store in UCW. 

Head count +1, and store 
updated head count in UCW 

PMPT GARBO 

Set card print execute, set 

2560 card print work bit, 

reset 2560 card print inter

rupt bit 

PMSR CCAVAI 

Set condition code = 00 

(available). Set mode K=40 

(20 mode, CPU externals, 

CPU zone 0) 

NICY ISTART3 

Return to I-phase (program 

continues until 2560 card 
print trap request) (print 

CB-1 ) 

Program error 

• Diagram 5-655. 2560 Print Operation Chart 

4 

Trap Routine 

PMTR PRTTRP 

Fetch head count, current 

head select pattern, and 

translate table address to 

work register. Using MFPR 

externals, set print pattern 

to pri nt latches, select 

head and print 

PMTR JIMJE 

Fetch EBCDIC to work 

register 

PMTR 

Generate tra nslate tab Ie 

address and store in UCW. 

Head count +1 and store 

in UCW 

PMTR 

Return to point of 

interruption 

Yes 

5 

The 2560 card print request 
forces address PMTR 0140. 

PMTR CNZE 

Store length count in UCW. 

Recall address +1, store re

call address and data add

ress in UCW. Set head 

count = 0 

Yes 

PMTR 

Form Y24-3529-0 
FES Y24-0503 

6 

CHARL 

Reset card print execute 

latch. Set card pri nt 

channel-end bit. Set head 

count = 1, store current 

head count, and head sel
ect pattern 

2025 FEMDM (3/69) 5-655 
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2 

Yes 

3 • 

No 

Stacker 2 loop: primary/ 
secondary STS register 

to punch STS register: 

1 or 13 to primary /sec

ondary STS register 

Yes 

Yes 

4 .. 

Stacker 3 loop: punch 
STS register to auxiliary 

STS register; 0 to punch 

STS register 

PMPT. print 
Special E-Phase 

Set primary punch eject Set secondary punch eject 

Set STS lock bit and 
previous print indicator 

No 

PMPT. print 
Special E-Phase 

• Diagram 5-657. 2560 Read, and Print Stacker Select Operations, I n Special E-Phase 

5-657 (3/69) 

No 

No/Yes 

No 

No 

5 

PMRD. read 
Special E-Phase 

Yes/No or 

No/No 

Stacker 1 loop: 1 or 13 
to primary/secondary 

STS register if content 
=0 

Yes 

Set STS lock bit 

PMRD. read 
Special E-Phase 

Yes 

No 

NTYZ ERR 6 

Stacker 3 loop: move 
punch STS register to 
auxiliary STS register; 
move 0 to" punch STS 

register 

6 



2 

A 

B 

c 

o 

E 
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• Diagram 5-659. 

No 

Set previous punch 

bit and STS lock bit 

3 

Yes 

Yes 

Yes 

No 

4 

PMPC, punch 
Special E -Phase 

Stacker 1 loop: 
1 or 13 to primary or 

secondary STS register 

No 

Stacker 3 loop: punch 
STS register to auxiliary 
STS register; 0 to punch 
STS register 

Stacker 2 loop: primary/ 
secondary STS register to 
punch STS register; 1 or 

13 to primary/secondary 

STS register 

No 

PMPC, punch 

Special E-Phase 

2560 Punch Stacker Select Operation, in Special E-Phase 

Yes 

Yes 

Yes 

Yes 

5 6 

Form Y24-3S29-0 
FES Y24-0503 
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Yes 

Reset STS lock bit, move 
punch to auxiliary 

No 

Move primary to punch 
STS register, set primary 
STS equal to a 

.Diagram 5-661. 2560 STS Trap Routine Chart 

5-661 (3/69) 

4 

Read out primary/second
ary, punch/auxiliary, and 

magnet overflow STS reg
isters 

No 

Move magnet to overflow 
STS register and auxiliary 
to magnet STS register 

Yes 

Sec 

Yes 

Store primary/secondary, 
punch/auxiliary, and mag
net overflow STS registers 

interruption 

5 

Yes 

Use punch STS register 
for stacker select, set punch 
punch STS register equal 
to 0 

No 

Move secondary to punch 
STS register, set secondary 
STS equal to a 

No 

6 

Move 0 to auxiliary 
STS register 



2 

A 

B 

c 

o 

E 
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H 

Trap 

Set STS register to 1 if 
primary path; set to 5 
if secondary path 

Note 1: 

3 

2 

Was rail select changed from secondary 

to primary during the third trap request? 

.Diagram 5-663. 2560 NPRO Trap Routine Chart 

3 

4 

Pri Yes 

Trap counter + 1. 
Set feed cycle FL. 
Set NPRO interlock latch 

Punch STS to auxiliary 
STS. Set punch = 0 

Primary to punch STS. 
Set primary = 1 

Reset previous op ind
icator. Store all STS 
registers 

interru ptio n 

5 

4 5 

Yes 

Yes 

Secondary 

Secondary to punch STS. 
Set secondary = 13 

6 

Form Y24-3529-0 
FES Y24-0503 

6 

Set trap counter = 0; 
Set primary and second
ary STS = 0 

Set feed cycle FL. 
Reset NPRO FL. Set 
NPRO interlock latch 

2025 FEMDM (3/69) 5-663 
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Instruction: Start I/O (9C) 

Command: Read and feed, Select Stacker 

Conditions: 

1. First command after run-in. 
2. Status bytes and flag byte clear. 
3. Card read on run-in is in the column image buffer. 

Objectives: 

1. Emulate the 2540 read, feed, and stacker select command 
using the 2560. 

2. 
3. 

Set up reader UCW. 
Set up for read and feed command. 

4. 
5. 
6. 

Translate the card read on run-in and store in main storage. 
Check validity of each character. 

7. 

8. 

Set up 2560 for secondary feed and stacker select. 
Start card feed and set read execute. 
Store the card being read (in binary) in the column image buffer. 

This requires 80 read trap requests. 
9. Set reader check if one occurs. 

10. Set reader device-end. 

Start 

CICY CHECK 

Read out instruction and 
decode (9C) 

DCLA IOINST 

Reset S-register bits ex-
cept 6 and 7. Ensure op-
erating in privilege mode. 
Set condition code O. 
Read out CAW. Check 
boundary limits. Identify 
device as the reader. Check 
reader UCW conditions. 
Set active 

DCLB RDHW1 

Read out CCW and set up 
required data (command, 
flag-Op, and count). Store 
next CCW address. Set 
up data address. Store 
protect key from CAW 
and set into Q 

EEDR NRDR 

Store count and data add-
ress. Loop if device is 
working 

CCOM LSAVE 

Store contents of CPU 
registers U, G, I, and P. 
Reset S6 

EEDR 
EERO RDIND 

Set 2540 mode and CPU 
zone. Read out re":.ier 

indicator and sense bytes 

EEDR 

Set reader command inter-
lock. Zero out sense byte. 
Select secondary. Test 
2560 is ready. Reset read-
er check. Reset indicator 
bits 0, 5, and 7 

EECH PICKU P 

Check if last command 
was a read only. If so, set 
unusual command bit in 
reader sense byte. Set 
read indication. Set up 
counter for WLR check 

EERO STIND 

Store reader sense and 
indicator bytes 

1 

4 

• Diagram 5-671. Read, Feed, and Stacker Select in 2560 Emulating the 2540 

5-671 (3/69) 

• 5 

EEDR BACK 

Set up beginning address 
of column image buffer. 
Set up address of trans
late table module 

EECX START 

Read out each column 
halfword. Compress to 
form translate table add
ress with module. Trans
late character and store in 
main storage. While col
umn character is being 

compressed, test validity. 
If invalid, set validity 
error 

Shift stacker select reg
isters. Store new stacker 

select bits 

Set up address of column 
image buffer for use dur
ing trap routine. Set read
er mode and CPU zone. 

Select secondary feed. 
Set read execute. Set feed 
cycle latch to initiate 
card motion 

REDSTR 

Return to I-cycles 

Read Trap Routine 

FILT 

Test feed check. If on, 
terminate operation. Using 
externals MFR2 and MFR1, 
read data. into regs iter G. 
Store in column image buf
fer in column form. In
crease buffer address by 2. 
Reset read request. De
crarese count. 

No 

Return to point of 
interruption 

Yes 

6 

This operation transfers 
the card read on run-in to 
main storage 

Program continues until 
a read emitter pulse gen
erates a trap request 

The 2560 read trap request forces 
address F I L T 0140. 
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Instruction: Start I/O (9C) 

Command: PFR Write, Feed, and Stacker Select 
Conditions: 1. Command follows a PFR read command. 

2. 
3. 

Objectives: 1. 

Status bytes and flag byte clear. 
Cards are run-in and 2560 is ready. 

Emulate the 2540 PFR write, feed, and stacker select 
command using the 2560. 

4 5 

2. 

3. 

Transfer and translate to punch code, the punch data 
from main storage to the punch buffer in auxiliary storage. 
Transfer the punch code to the 2560 for punching. 

4. Set punch check if one occurs. This will be presented with 
device-end of the next punch command. 

5. 
6. 
7, 

Initiate a read cycle when punching is completed. 
Transfer the data being read to the PFR buffer. 
Set PF R read check if one occurs. 

8. Set punch device-end. 

Start 

CICY CHECK 

Read out instruction and 
decode (9C) 

DCLA IOINST 

Reset S-register bits except 
6 and 7. Ensure operating 
in privilege mode. Set con-
dition code O. Read out 
CAW. Check boundary 
limits. Identify device as 
reader. Check reader UCW 
conditions. Set active 

DCLB RDHWl 

Read out CCW and set up 
required data (Command, 
flag-op, and count). Store 
noxt CCW address. Set up 
data address. Store pro-
tect key from CAW and 
set into Q 

EEDR NRD R 

Store count and data add-
ress. Loop if device is 
working 

CCOM LSAVE 
Store contents of CPU 
registers U, G, I, and P. 
Reset S6 

EERO RDIN o 
Read out punch indicator 
and sense bytes 

EEDR 

Set punch command inter-
lock. Zero out sense 
byte. Test 2560 is ready 

EECH NPCH 

Reset punch check. Shift 
stacker select registers. 
Reset indicator bits 0,5, 
and 7. Set feed indicator. 
Reset read i nd icator. Store 
stacker select bits 

EERO STIND 

Store indicator and sense 
bytes 

EECH 

Store count. Read data 
address. Set high-order 
byte of translate table 
address. Set 2540 (punch) -
mode, CPU zone. Read 

punch data byte and use 
as low-order byte of 
translate table address. 
Fetch punch code from 
translate table and store 
in punch buffer in aux-
iliary storage, Test for 
WLR. Repeat until count 
count = 0 

() 

This operation translates 
the punch data, to punch 
code, and stores it in the 
punch buffer for use 
during the punch trap 
routine 

Zero unit status. Read 
channel status and flags. 
Set secondary bit. Set 
punch execute 

Punch Trap Routine 

FILT 

Test feed check. If on, 
termi nate operatio n. 
Using external MFPU 
perform echo check. 
Set punch check if 
not equal. Decrease 
count 

Set punch time. Read new 
data. Using external MFPU 
transfer punch data to 
buffer registers 

Return to point of inter
ruption 

Program continues until 
punch CB 1 generates a 
trap req uest 

The 2560 punch trap request 
forces address F I L T 0140. 

Yes 

Reset punch execute. Set 
read execute. Set feed 
cycle latch. Set PFR buf· 
fer address. See Note 1 

Note 1: The read execute, feed cycle latch, and PFR 
buffer address are set to cause PFR reading 
of the card passing the read station. 
Eighty read traps occur during the resulting 
feed cycle. This completes the operation. 

.Diagram 5-673. Write, Feed, and Stacker Select in 2560 Emulating the 2540 

Form Y24-3529-0 
FES Y24-0503 

6 
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A 

B 

2 

Soft stop 

BSWI IND 

Test native request. Set 
S4. Set mode K = 30 
(reader mode). Branch to 
NPRO request routine 

EERO NPRORO 

Read NPRO byte. Test 
bits (first cycle none on) 

First Req 
EERO 

Shift stacker select bits. 
~ Select primary rail. Incre

ment NPRO bits. Set feed 
cycle latch. Set NPRO 
interlock latch. Return 
to BSWI 

c 

o 

E 

F 

G 

H 

Second Req 
EERO 

3 

Set stacker select to five. 
Select primary rail. Incre
ment NPRO bits. Set feed 
cycle latch. Set NPRO 
interlock latch. Return to 
BSWI 

• Diagram 5-675. NPRO 2560 Emulating 2540 

5-675 (3/69) 

Third Req 
EERO 

4 

Select primary rail. I ncre
ment NPRO bits. Set feed 
cycle and NPRO interlock 
latches. Return to BSWI 

Fourth Req 
EERO 

Select secondary rail.lncre
ment NP RO bits. Set feed 
cycle and NPRO interlock 
latches. Return to BSWI 

5 

Fifth Req 
EERO 

Set stacker select to one. 
Select secondary rail. 
Increment NP RO bits. Set 
feed cycle and NPRO inter
lock latches. Return to 
BSWI 

6 

Sixth Req 
EERO 

Reset reader and punch 
run-in bits. Set NPRO 
bits to zero. Reset NPRO 
latch. Set stacker select 
to one. Select secondary 
rail. Set feed cycle latch. 
Return to BSWI 



2 

Microroutine 

Start 
ICYC HISTRT 

A 

Read op code 
Check for exceptional 
condition. Check WM. 
Read converted op code .. from aux storage, 
Set in Gl. 

B 

lop 

No 

3 

Objectives: 
Convert op code 
Convert addresses 

4 
I-Cycles 

General example of 18 operation (Type BIIIBBBd) 
showing some of the exits for other instruction types 
I/O portion is shown. 

Perform indexing if required (exit to index routine and return) 
Decode operation and exit to appropriate routine for execution 

No 

INRU 
routine 

( IERR ) 
routine 

'----

c 

o 

E 

F 

Read hundreds position. 
Check WM. Exit if 11 op. 

5-701 

Part 2 

Translate hundreds zones 
& bias. Set A-address 
valid test for I/O opS. 

I1 

Read tens. Check WM exit 12/15 
if 12 or 15 op Check in-

~ dexing exit if required 

G 

H 

5-701 

Part 2 

No 

NOSPCH 

Shift low by 1 bit 

Yes 

Test for invalid hundreds. 
Set G-reg for I/O. Read 
tens, units and 14. Branch 
to compute B-address 

5-701 
Part 2 

Indexing 
routine 
Diag 5-703 

No 

Yes 

Yes 

Diagram 5-701. 1400 Compatibility, I-Cycles (Part 1 of 2) 

5-701 (10/68) 

Yes 

B 

No 

Yes 

5 

OPI478 

Set chain cmnd flag. 
Operation alone back 
date I-STAR decode 
op; exit. 

Operation alone. Exit 
to appropriate routine 
for execution 

12/15 op set modifier 
in D 1 Set status 
decode and exit. 

To appropriate 
routine for execution 

Yes 

No 

6 

IUBR 
routine 



2 
5-701 
part 1 

13/16 Read units position check 
WM translate tens add to 

3 

A hundreds add units numerict-------_ 

B 

c 

o 

E 

F 

G 

H 

interpret zones sum up 
total 

Indexing 
reenters from 
Diag 5-703 

14/17 Read 14/17 pos. Transfer A 
or B-address. Check WM. 
If arplicable, go back to 
compu te B-addrcss 

5-701 
Part 1 

18 Rd 18 charader check WM, 

if none loop until found 
set 18 op backdate I-STAR 
chcck validity. Decode & 
c:, it 

Exit to 
error routine 

00 

No 

17 

No 

Diagram 5-701. 1400 Compatibility, I-Cycles (Part 2 of 2) 

4 

No 

01 

Go back to compute 
B address 

5 

Yes 

10 

Yes 

Yes 

6 

11 

(l70p) 

Exit to appropriate 
execution routine 

2025 FEMDM (10/68) 5-701 



A 

B 

C 

• 

0 

E 

F 

G 

H 

2 

Read base hunds and 
tens. Select index 
register address 

Read base units read 
base tens save base 
units zones in LS 

Read index units. 
Add units zones of 
base & index 

Combine index & base 
hundreds Translate tens 
and combine tens & units 

Assemble complete 
address add units zone. 
Read hund/thou/bias 
valve from table, 
add to tens & units. 

No 

Develop address to look 
up hund, thou, & bias 
value in auxiliary storage. 

To I-cycles 
diag 5-701 

Yes 

3 4 5 6 

Indexing Routine 

Objectives: 
Select an index register 
Generate an address consisting of the total of base address, index register and the bias. 
Return to I-cycles, read remainder of instruction. Either A- or B-address or both may be indexed. 

Example 
values 

Base hundreds 500 
Base tens 20 

Zones BA 
Address 

2030 

Base units = 5 
Base tens = 20 

Units zones = A = 10 

Index units = 
Zones = A = 

Index tens = 
Index hunds = 

Total tens 
& units 

Index hund = 
Base hunds = 

Tens = 40 = 
U = 9

10 

Total = 4910 = 

4 
10 

20 
100 

5 
20 

4 
20 

49 

100 
500 

600 

28 16 
9 

31 16 

Indexing example. 
Develop address from 
base address 5BV and 
index value A24 

Summary: 

5 B V 

10= 

5 

4000 

20 ~~:::: ::::ri: == 

Tens numeric 

Tens zones = AB index reg 
2030 

Hundreds num = 
Hunds zones 

none. 

Total base address 

Index reg value: 

A 2 4 

No 

Yes 

~
' I t~::::~ 

LTensnum 

Hund num 

Hund zones 

AB = 00 = 

Total index address 

Assume bias = 384 

Total address: 

No 

Base 
Index 
Bias 

500 

4525 

4 

20 

100 

3000 

3124 

4525 
3124 

384 

8033 10 
or 1F6 16 

Index register addresses 

Tens position EBCDIC Aux storage 
BCD zones 

None 

A 

B 

BA 

1400 
BA 

BA 

B 

A 

None 

1400 
BA 

BA 

B --
A 

None 

bits 2, 3 address 

11 

10 

01 

00 

Hundreds zones values 

BCD EBCDIC 

11 I 00 

10 01 

01 10 

00 11 

Units zones values 

BCD EBCDIC 

11 00 

10 01 

01 10 

00 11 

Example (cont) 

(Accumulate amounts 
in boxes 

Unit 
A-zone 

Table 
location 
2078 

From 
table 
(inc bias) 

Units 
& tens 

Total = 1F61 

(Decimal 8,033) 

None 

2010 

2020 

2030 

Decimal 
value 

3000 

200 

1000 

Decimal 
value 

12,000 

8,000 

4,000 

Diagram 5-703. 1400 Compatibility, Indexing 

5-703 ( 1 0/68) 



A 

B 

c 

0 

E 

F 

G 

H 

2 

System reset or load key 

Reset clock when key is 
pressed. Start clock on 
release of key. Set 

system reset or I P L latch 

Generate trap address 
0240 

0240 BOlA 

CPU resident micro
diagnostic checks the 
CPU function 

IRST 

I nitialize auxiliary storage 
and registers. Perform 
exclusive OR of control 
storage. Do checksum. 

Reset system reset latch 

ISTP 

Print out instruction step 
message on PR-KB 
(iSTP, JTYP. IDIS,INRU, 
ISIC) 

INRU 

Check for I/O requests. 
Enter soft stop loop' 

3 

System reset emulates the 
1400-series start-reset key 

Yes (Load Key) 

IPLS 

I nterrogate switches; 
branch to appropriate 
routine 

I 
I 
I 
I 
I 

S I 
I I 
I L Print next sequential 
I I-address 

I 
I 

L-l Wait for start key 

• Diagram 5-709. 1400 Compatibility-System Reset/IPL 

4 5 

1442 load Tape load 

LOPD 

2540 load 

Invalid 
Device 

- ---, 
I 
I 
I 
I 
I 

6 

Form Y24-3529-0 

FES Y24-0503 

2025 FEMDM (3/69) 5-709 



A 

B 

c 

o 

E 

F 

G 

H 

2 

1 Read a card or 
J. AAA read a card 
& branch 

Store registers decode read 

3 4 

op Read bias and set read- 1-------_ 
in area 51 or 80 column 

LRXF ENTRY 

Transfer column 
form buffer into 
program storage 
with translation via 
table look up. 
Check validity 

LXFR WAIT 

Transfer row 
form buffer into 
column form buffer. 

Set mode and zone. Reset 
previous errors (if any). 
Initialize for TLU. 

Read halfword from 

Do TLU, store 
character in program 
storage area 

No 

Yes 

I----------------~ Refer to diag 5-104 for 
principles of buffer transfer 

LRDR RDREND 

Read ending routine 
Check errors Set delayed 
feed Change op code 

Diagram 5-713. 1400 CompatibilitYI 1402 Read 

• 5 

LOPD NOTI25 

Test for comb 
ops and uncon
ditional branch 

A 

Return to 
ICYC 
Diag 5-701 

Reset cmd intlk Set 
read mode, CPU zone 4F 
stop code 

Go to intervention 
required stop 

• 6 

No 

Yes 

Go to IDIS 

No 

IUBR UNCDBR 

Unconditional 

2025 F EMDM (10/68) 5-713 



• 

A 

B 

c 

~ 

0 

~ 

E 

F 

G 

H 

2 

Read column binary 
lCor lAAAC 

ICYC 

Read out instruction 
and decode 
(12 or 15 type) 

LOPD RDRPCH 

Read C-modifier. Test for 
feature installed. Skip col 
bin if combined operation. 
Set read in area. 

Y 

IREG STREGS 

LRXF ENTRY 

Transfer column form buf
fer into program storage 
(001-080). Use TLU for 
valid character. Store 40 if 
invalid (don't set error). 

PASS 

(Column binary Op) 
Set up for TLU, BCD 
to EBCDIC. Set up for 
addressing prog storage 
401-480 and 501-580 

CBREAD 

Read 2 characters from 
column form buffer. Con-
vert by TLU to EBCDIC. 
Store in 401-480 and 501-
580 Repeat until full card. 

Store U, V, I, G, D 

Read 2 characters from 
column form buffer, 
convert to EBCDIC. 

LXFR 

Read address 401-480. 
Set WM & store 1st 
byte Read address 501-
580. Clear WM & store 
2nd byte 

Yes 

Full card complete 

No 

WAIT 

3 

Transfer row form buffer 
to column form buffer. __ 1~ ___ R_e£_e_r_to __ d_rn_g_5_-_10_4 __ ~1 

Diagram 5-715. 1400 Compatibility, 1402 Read Column Binary 

5-715 ( 10/68) 

4 5 

LRDR RDREND 

Read ending routine Check 
errors Set dclayed feed 
Change op code 

LOPD NOTI25 

Test for comb ops 
& unconditional 
branch 

No 

A 

Return to ICYC 
diag 5-701 

Set 1400 delayed 
feed, read mode 
CPU zone 

Set EOF 
drop ready 

No 

Change op code 

Unconditional 
branch 

6 

Allow read checks 
Set read cmd initk 

Set indicator 

Store 
3F stop code 

Go to 
ID1S 

Reset cmd intlk set read 
mode, CPU zone, 4F stop 
code. 

Intervention 
required 



A 

B 

c 

o 

E 

F 

ICYC 

2 

Punch.1 or 
.1AAA 

Read out instruction 
.ior.iAAA 

LOPD RDRPCH 

Bal to store regs. 
Test for col bin 
or PFR. 

LPSU PCHSTT 0 

Loop if busy 
test not ready, 
off line, error. 
Set punch image 
and punch check 
buffer addresses 

IMACHK 

Move data from 
punch image 
buffer to punch 
check buffer. 
Set up to address 
program storage 
101-180 

LPXF BEGIN 

Transfer EBCDIC to row 
form. Prog storage to 

G punch row image buffer 

H 
Yes 

3 

Set addresses of 
punch image and 
punch check buffers 

4 

LRDR 

Read 2 bytes from 
punch row image 
buffer 

program storage 
101-180. Translate 
(by TLU) to punch 
row image buffer 

Store in punch 
check buffer 

Refer to diag 5-114 for 
general principles of 
this routine 

Diagram 5-717 1400 Compatibility, 1402 Punch 

5 6 

From punch col bin 
diag 5-719 

1 

LPCH 

Punch ending routine: 
Reset previous errors, 
set stackers, set feed. 
Change op code. 

Test overlap 
(buffer status) 
Wait if necessary 

LOPD NOTI25 

Store regs 
Test for unconditional 
branch 

ICYC 

Diag 5-701 

2025 FEMDM (10/68) 5-717 



A 

• 

B 

c 

o 

E 

F 

G 

H 

2 

iC 
Punch column binary 

ICYC 

Read out 
instruction 

LOPD RDRPCH 
Read C-modifier 
test for col bin 
feature installed & 
not combined op 
set col bin ind 

LPSU PCHSTT 0 
1.00p if busy, test not 
ready, offline, error. 
Set punch image and 
punch check buffer 
addresses. 

IMACHK 

Move data from punch 
image buffer to punch 
check buffer. Set up 
punch image address, 
test for col bin op - set 
up to address col bin area 
of program storage (401) 

Yes 

3 

No 

Set write indicator 
set addresses of 
punch image & 
punch check buffers 

Read 2 bytes from 
punch row image 
buffer store in 
punch. Check buffer. 

Set up program 
Storage address 

Refer to punch op 
Diag 5-717 

Yes 

Yes 

Yes 

No 

Intervention 
req uired set 
stop code 

LRDR 
routine 

No 

Diagram 5-719 1400 Compatibility, 1402 Punch Column Binary 

5-719 (10/68) 

4 5 

LPCB START 

Add 401 to V-reg to ad
dress col bin area of prog 
storage. Initialize count, 
registers, & punch mask 
Read odd character from 
401,402 480. Build row 
image character (upper 1/2) 

store in punch image buf
fer 
Add 20 to V-reg and build 
row image buffer for 
lower Y2 of card. 

LPCH ENDING 

Punch ending 
routine: 

To 4 (Punch Op) 
Diai' 5-717 

6 



A 

B 

c 

o 

E 

F 

G 

H 

2 

.1R punch feed read 

ICYC 

Read out instruction 

LOPD RDRPCH 

Read R-modifier 
Set PFR indicator 
(change op code to A4) 

LPSU PCHSTT 0 

Loop if busy Test con
ditions Determine status 

3 

of operation (PFR write or I-----~-------
read phase) Perform appro-
priate data transfers. 

No 

Intervention required 
set stop code 

LRDRINTREQ 

IDIS stop 

Write 

Yes 

No 

Yes 

PFRWRI 

Set PFR write mode 
Set punch restart gate 
Initialize regs to 
address punch image 
and punch check 
buffers 

IMACHK 

Read 2 bytes 
from punch 
image store in 
punch chk 

No 

Initialize register 
to address 101-180 
store completion 
indicator 

4 

Set PFR read last com 
indicator (GO bit 3). 
Initialize regs to address 
PFR col form bufr, and 
PFR image buffer 

LXFR BYTECT 

Transfer PFR 
image buffer (row form) 
into PFR buffer (col form) 

LRXF ENTRY 

Transfer PFR image 
buffer (col form) into 
prog storage read area 
Check validity 

LRDR PFR 

Read error control byte. 

• Diagram 5-721 1400 Compatibility, 1402 Punch Feed Read 

• 5 • 

No 

Store control byte 
change op code 

Yes 

Yes 

6 

Form Y24-3S29-0 

FES Y24-0503 

Set error indicator 
read control byte 

No 

Set stop code 
LOPD NOTI25 

LPXF BEGIN 
Initialize reg to 
address translate 
table. Read data, 
translate by TLU, 
build character in 
punch row iJn~ge buffer 

LPCH ENDING 

Reset errors. Set 
stackers set feed. 
Change op code to 28 

LOPD NOTI25 

Branch on PFR 
op indicator 

Branch if 
IS op 

A 

ICYC 

Diag 5-701 

ID'IS stop 

2025 FEMDM (3/69) 5-721 



Form Y24-3529-0 

FES Y24-0503 

A 

2 

f d (1403 forms op) 

ICYC 

Read instruction, decode 

control carriage operation 

MPPP FORMS 

Convert modifier to BCD. 

Test space/skip, before/ 

.. after. Set up for forms 

immediate or forms after 

B 

c 

o 

E 

F 

G 

H 

MBBB ENDOK 

Sendce out, allow traps 

MBBB ENDIT 

Perform branch if indi

cated 

ICYC 

Diag 5-701 

MJJJ OPIS14 

1 nterpret command 
store in aux & set 
cmnd/immediate 

MPRT NATV43 

Check skip channel. 
Set mode. Reset error. 
Load carriage data. Set 
busy latch. Reset op code 

Diag 5-701 

3 

A and B 

Skip after - - -. Set S6. 

OR marker bits with 
command 

Yes 

AFTER 

Set forms after bit 

4 5 

None or A 

B-zone 
(space immediate) 

BONLY 

Remove 2, 3, 4, and 
5 bits 

SHIFT 

Shift for decode. OR 
marker bits with 
command 

Command after 

No 

Reset forms after bit, set 
printer control command 

No 

K d (1402 stacker sel) 

ICYC 

Read instruction, decode 
stacker select operation 

LSSO STKSEL 

Read modifier byte and 

translate. Test validity. 

Test 6ms timeout. 
Set stacker. Restore CPU 
mode and zone 

LOPD TESTI5 

Return to I-cycle or go 

to unconditional branch 

ICYC 
A 

Diag 5-701 

• Diagram 5-722. 1400 Compatibility-1403 Forms Op and 1442 Stacker Select Op 

5-722 (3/69) 

No 

6 

Yes 

ORIN3 

Yes 

Yes 

Yes 

No 

Save punch stacker 
select bits 

1400 timeout 

No 

R2 stacker 

No 

150p 



A 

B 

c 

o 

E 

F 

G 

H 

2 

2 (Print a line) 

ICYC 

Read instruction. 
Convert Op Code 
to 22 

MPRT PRTCMD 

Check Op code 
validity. Test for 
modifier. Set up 
write command. 
Set up data address 
and data count. 
Test: integrated 
or channel 

SIOROU 

(I ntegrated) Ready? 
Error? Secondary bit? 
Reset printer error. 
Test space and skip 
status 

WRTCMD 

Load carriage data. Set 
PLB count 132. Set 
PLBAR count and ad
dress constant. Set PLB 
table address constant 

PRBULO 

Read data character; 
Adjust for TLU 

DATAXF 

Load PLBAR set read 
call, translat~ data by 
TLU & load PLB. 
decrement cou nt 

Yes 

3 

STRPRT 

Reload D-reg. Set print 
gate latch and busy 
latch. Reset DE and 
print WM bit. Set 
secondary bit. Reset 
control bits and store 
status. Reset mode 

t 

• Diagram 5-723. 1400 Compatibility - 1403 Print 

4 

Yes 

5 

Branch to execute next 
I/O operation 

No 

No 

Yes 

Yes 

6 

Form Y24-3S29-0 

FES Y24-0S03 

PREND1 

14 or 15; Do IUBR; 
otherwise return to ICYC 

Diag 5-701 P1 

Yes 

2025 FEMDM (3/69) 5-723 



A 

B 

c 

o 

E 

F 

G 

H 

2 

2 (Print a line).-

ICYC 

Read instruction. 
Convert Op Code 
to 22 

MPRT PRTCMD 

Check Op code 
validity. Test for 
modifier. Set liP 

write command. 
Set up data address 
and data cou nt. 
Test: integrated 
or channel 

SIOROU 

(Integrated) Ready? 
Error? Secondary bit? 
Reset printer error. 
Test space and skip 
status 

WRTCMD 

Load carriage data. Set 
PLB count 132. Set 
PLBAR count and ad
dress constant. Set P LB 
table address constant 

PRBULO 

Read data character; 
Adjust for TLU 

DATAXF 

Load PLBAR set read 
call, translate data by 
TLU & load PLB. 
decrement cou nt 

3 

STRPRT 

Reload D-reg. Set print 
gate latch and busy 
latch. Reset DE and 
print WM bit. Set 
secondary bit. Reset 
control bits and store 
status. Reset mode 

• Diagram 5-723. 1400 Compatibility - 1403 Print 

4 

Yes 

5 

Branch to execute next 
I/O operation 

No 

No 

Yes 

Yes 

6 

Form Y24-3S29-0 
FES Y24-0086 

PREND1 

Reset Op code 

LOP 0 TEST BR 

14 or 15; Do IUBR; 
otherwise return to ICYC 

Diag 5-701 P1 

Yes 

2025 FEMDM (2/69) 5-723 



A 

B 

F 

G 

H 

2 

M%G1 BBB R 

ICYC 

Read instruction 
decode move I/O 

IOCM 

Decode unit 
Address G 

3 

MAAA START 

Decode modifier. 
Perform initial 
selection 

ADDOK 

Decode op type 
RDWR 

Save 1- and A-STARS. 
Reset error bits. Decode 
R-modifier. Set read com
mand. Decode unit # 1 or 
#2. Read address and 
sense switch bytes. 

Reset address out 

Set stop code 

Go to error 
Routine 

Go to error 
routine 

Diagram 5-725. 1400 Compatibility, 1442 Read 

4 

MBBB RDWR 

Set command, check 
status, unit check (CE 
or DE) etc. If OK -
branch to data loop 

GMWM = Incre
ment address. 
Set flag bit 
command out 

MBBB STATLP 

Set service out 
check status 

CKERR 

Check errors, 
last card, etc. 
Go to ENDOK 
Service out, allow 
traps, CPU mode 

IeyC Diag. 5-701 

5 

Test validity 
set error if 
invalid store character 

Service out 
Select out 

---
Initial status, 
unit exception, 
unit check, 
channel end, 
device end etc. 

6 

2025 FEMDM (10/68) 5-725 



Form Y24-3529-0 

FES Y24-0503 

• 

A 

B 

2 

M % Gn BBB R/W 
n=9 or 0 

Decode unit address G 

MAAA START 

Decode modifier. 
Decode address 9 or 0 
(card image). Set col
umn binary bit. Perform 
initial selection 

ADDOK 

Decode operation type 
(Read/Write) 

MBBB 

Set command out. 
Check status unit 

RDWR 

C exception, CE, DE, etc. 

o 

E 

If OK, go to data loop 

MCCC DATA 

Use appropriate routine 
Check GMWM. Put 
character on bus out or 
store from bus in. Input 
requires MCCD. Punch 

col bin manipulation 
is done by hardware 
circuitry 

MCCD COLBIN 

Take upper and lower 
characters, convert to 
EBCDIC and store in 
even and odd bytes. 
(2 times through loop) 

• MBBB STATLP 

F 

G 

H 

Check status, check 
errors 

ENDOK 

Service out allow traps 

ICYC 

Diag 5-701 

3 

Shift byte, set odd flag. 
Invert CB control if there 
isaWM 

Tl=Pl (even) 

4 6 

I nitial GO Status. 
O=CB Bit =0 
l=Odd =0 
2=Hollerith =0 
3=Lower =0 

Set Hollerith-pack to 
1 byte 

STORE 

lower character. Reset 
hollerith 

SKIP 

Punch 

OUT 

Read B-field character 

Set l·bit. Convert to 
BCD (TLU), Set bus 
out. Hardware in 1442 

waits until 2 BCD 
characters are received 
before punching a 
column. Service out 
character-incrf ment 
address 

• 0 iagram 5-727. 1400 Compatibility-1442 Read/Punch Card Image 

5-727 (3/69) 

Read 

6 

INPUT 

Fetch data from bus in. 
Allow GMWM check 

CLEAR 

Clear WM flag. Read 
B-field test characters 

WMGM 

I ncrement address. Set 
flag bit command out 



Form Y24-3529-0 
FES Y24-0094 

Y 

A 

2 

~ % Gn BBB R/W 
n=9 or 0 

Decode unit address G 

MAAA START 

Decode modifier. 
Decode address 9 or 0 

B (card image). Set col-
umn binary bit. Perform 

initial selection 

ADDOK 

Decode operation type 
(Read/Write) 

MBBB 

Set command out. 
Check status unit 

RDWR 

C exception, CE, DE, etc. 

o 

E 

F 

G 

H 

If OK, go to data loop 

MCCC DATA 

Use appropriate routine 
Check GMWM. Put 

character on bus out or 

store from bus in. Input 
requires MCCD. Punch 

col bin manipulation 

is done by hardware 
circuitry 

MCCD COLBIN 

Take upper and lower 

characters, convert to 
EBCDIC and store in 

even and odd bytes. 
(2 times through loop) 

STATLP 

Check status, check 
errors 

ENDOK 

Service out allow traps 

ICYC 

Diag 5-701 

3 

Shift byte, set odd flag. 

Invert CB control if there 
isa WM 

T1=Pl (even) 

4 5 

I nitial GO Status. 
O=CB Bit ~O 

l=Odd =0 

2=Hollerith ~O 

3=Lower =0 

Set Hollerith-pack to 

1 byte 

STORE 

Reset odd flag. Reset 
lower character. Reset 

hollerith 

SKIP 

No 

Punch 

OUT 

Read B-field character 

Set '-bit. Convert to 
BCD (TLU), Set bus 
out. Hardware in 1442 
waits until 2 BCD 
characters are received 
before punching a 

column. Service out 

character-i ncrement 

address 

• Diagram 5-727. 1400 Compatibility-1442 Read/Punch Card Image 

5-727 (2/69) 

Read 

Yes 

6 

INPUT 

Fetch data from bus in. 

Allow GMWM check 

CLEAR 

Clear WM flag. Read 

B-field test characters 

WMGM 

I ncrement address. Set 
flag bit command out 



A 

2 

M%Gl BBB P 

ICYC 

Read instruction 
Decode move I/O 

IOCM 

Decode unit 
Address G 

MAAA START 

Decode modifier, 
B perform initial 

selection 

c 

o 

E 

F 

Yes 

G 

3 

Save 1- and A-STARS. 
Reset error bits. Decode 
P-modifier. Set punch and 
no go command. Decode 
unit 1 (or 2). Read address 
and sense switch bytes 

RESLCT 

Block traps. Set 
mode (1401-CPU) 
Set service out 

Set bus out 
Set address out/ 
select out 

Reset address out 

No 

Set stop code 

Go to error 
routine 

ADDOK 

H 

Decode op type 
RDWR 

Yes 

Yes 

No 

Diagram 5-729. 1400 Compatibility, 1442 Punch 

4 

MBBB RDWR 

Set command out 
Check status, 
unit exception, 
unit check, (CE 
or DE) etc. If ok .. 
Br. to data loop 

MCCC DATA 
Data loop. Go 
to output routine 
Check for GMWM 
Convert character, 
set buss out 
Repeat 

GMWM increment 
address set flag bit, 
command out 
Wait for status in 

Allow traps 
Set 1401 CPU 
mode 

ICYC 
Diag 5-701 

Yes 

Yes 

5 

Set service out 

Output routine 
read B-field. 
Test character. 

Ensure I-bit on 
Set bus; out 
Service out 
increment address 

No 

MBBB STATLP 

Set service out 
Check status 
Check errors 
ENDOK 

No 

No 

------

6 

Yes 

Normally CE & 
DE will occur 
together 

2025 FEMDM (10/68) 5-729 



Form Y24-3529-0 
FES Y 24-0094 

A 

B 

c 

o 

E 

F 

G 

H 

2 

.M % Y1 B01 W 

Read control byte, test 
modifier. Test forms 
command. Set com

mand. Reset error. 
Read printer address 

MAAA RESLCT 

I nitial Selection: Block 
traps, set mode service

out, etc. Compare ad

dresses 

Unit check? Set command 
out wait for status (retry 

if busy). Clear old status 

set service out, allow 
traps, go to data loop 

r-------
I 
I 
I 
I 
I 

I 
I 
I 

MLLL SVCIN 

Wait for service in, read 

data character. Do TLU 
and put chaarcter on 

Bus-Out. Set service-Out 

Repeat until GMWM or 

print buffer full 

L _______ _ 

MBBB ENOOR 

Set service out, allow 

traps. Set CPU mode 

ICYC 

Oiag 5-701 

3 

No 

If u nit check, do sense 

command (MODO 
SENSE) 

Yes 

WMGM 

End-of-dat field. Set 
command out, select out 

• Diagram 5-733_ 1400 Compatibility-1443 Print 

5-733 (2/69) 

Yes 

4 

No 

XLATE 

Do TLU put char on 

bus out-service out 

5 6 

Yes 

Go to MBBB ENOIT 



A 

B 

2 

Objectives: 
Decode the disk control field for module 
and cylinder values 

3 

Determine direction of seek motion (if direct seck) 
set head and direction; seek start. 

IOCM 

M%FO BBB R 

Decode seek op. 
Check status and 
error conditions 

KAAA BBBTWO 

Decode DCF to 
binary value. Get 

C module and cylinder values. 

o 

E 

F 

G 

H 

RTNOHM 

Pu t head value (1) 

KEND SEKEND 

Return to 
I cycles 
Diag 5-701 

RTH 

• Diagram 5-735. 1400 Compatibility, Seek Disk 

4 

Seek 
Return to home & direct 

KO Kl 

88 8A 8C 

89 8B 8D 

I 
K9 

A8 AA AC 

AB AD 

Scan cond 
0= Hi 
1 = Uneq 
2 = Lo 
3 = Eq 

K2 

KA 

5 

Miscellaneous disk file information 

Auxiliary storage module 0 

K3 K4 K5 
8E Work 98 Work 9A Work 

Area Area Area 
Zone to 

Count File zone 
transfer 

Field Data 9B 

Address Address Present 
selected 
module 

KB KC KD 

AE B8 BA 

Previous 
file 
operation 

0= RBC Inlk B9 BB 

1 = Recal seq 
2 = X 
3=\ 
4=W 
5 = Y 
6 = V 
7 = N 

Program storage positions reserved for file tables 

'---- 202 Byte cylinder table 

Form Y24-3529-0 

FES Y24-0503 

6 

K6 K7 

9C 9E 

9D 9F 

KE KF 

BC Work BE Work 

Area Word Area 
Present count 
DCF mod 2980 
value 100 move 

BD BF 

Present 
cylinder 2982 

Load 
value 90 

'----------- 4 Byte record 0 field 

'------------------------ 8 Byte count field 
This address varies with storage size 
as follows: 

~ 1400 
16,384 24,576 

16K 0000 2000 

12K 1000 3000 
8K IFOO 3FOO 

4K 2FOO 4FOO 

2K 3700 5700 

1.4K 3900 5900 

32,768 49,152 

4000 8000 

5000 9000 

5~00 9FOO 

6FOO AFOO 

7700 B700 

7900 B900 

2025 FEMDM (3/69) 5-735 



A 

B 

C 

o 

2 3 

Objectives: 
Decode operation. 
Decode DCF to binary, get head, cylinder and record, select head. 
Search ID equal for address. Search ID equal for record O. 
Set read or write. Convert addresses and transfer data. 
Perform ending. 

W]ffoF6/@BBBR/W 

Store regs, generate 
count field address 
select module, 
decode operation. 
Check previous errors. 
Decode the DCF to 
binary. Get head, cyl 
and record. (WRTADR) 
Set 1st search, complete 
op decode 

KAAF RUSAVS 

Search ID eq ual for 
decoded 1400 address 
exitat STABR1 

4 

U1 6 = Full track 
@ = Track record 

Decode M = Module 
TT = Cyl (0-99) 

H = Head (0-9) 
R = Rec (0-19) -- to binary: 
CC = Cylinder 
HH = Head 

R = Record 

CLKSCH 

(Trap address) 

E 

F 

G 

H 

Defective 

Wait for alt trk. 
Seek device end 

Get count field address 
+ 1. Get present cylinder 
value, store actual cyl 
value. Check for cyl 
overflow. Set 2nd search 

KAAF RESTOP 

Search ID eq ual for 
record O. Exit at 
STABR1 

Yes 

KAAH STMOD1 

2nd search - -
2nd compare, go 
transfer data 

No 

No 

Diagram 5-737. 1400 Compatibility, R/W Disk with Addresses 

No 

CLKSCH 

5 

Read count field 
address. Transfer 
2 bytes of data 

6 

Convert 1400 
Address to binary 
Form: CCHHR 

KBBD BINCM6 KAAF WRCLCO 
Convert binarY 
cylinder, head, 
and record to 
1400 address 
MTTHR 

Clock the 8-byte 
count field. 

KBBC 

Not sector 0 
status OK 
continue 

Decrement sector 
count prefetch 
data. Remain in 
loop until status 
trap 

Completed on 
alt track 

ENDCK 

Set error stop 
if applicable 
otherwise set A
and B-STARS 
Reset controls 
Return to I-Cyc 

A 

I-CYC 

Diag 5-701 
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B 

C 

o 

2 3 

Objectives: 
Decode operation. 
Decode DCl" to binary, get head, cylinder and record, select head. 
Search ID equal for address. Search ID equal for record O. 
Set read or write. Convert addresses and transfer data. 
Perform ending. 

.Mi..L%F6/@ BBBR/W 

Store regs, generate 
count field address 
select module, 
decode operation. 
Check previous errors. 
Decode the DCF to 
binary. Get head, cyl 
and record. (WRT ADR) 
Set 1st search, complete 
op decode 

KAAF RUSAVS 

Search ID eq ualfor 
decoded 1400 address 
exitat ST ABR 1 

4 

U1 6 = Full track 
@ = Track record 

Decode M ;: Module 
TT ;: Cyl (0-99) 

H ;: Head (0-9) 
R =:: Rec (0-19) 

-~ to binary: 
CC =:: Cylinder 
HH = Head 

R = Record 

CLKSCH 

(Trap address) 

E 

F 

G 

H 

Defective 
track 

Wait for alt trk. 
Seek device end 

Get count field address 
+ 1. Get present cylinder 
value, store actual cyl 
value. Check for cyl 
overflow. Set 2nd search 

KAAF RESTOP 

Search ID equal for 
record O. Exit at 
STABR1 

Yes 

KAAH STMODI 

2nd search - -
2nd compare, go 
transfer data 

No 

No 

Diagram 5-737. 1400 Compatibility, R/W 0 isk with Addresses 

No 

CLKSCH 

5 

Read count field 
address. Transfer 
2 bytes of data 

6 

Convert 1400 
Address to binary 
Form: CCHHR 

KBBD BINCM6 KAAF WRCLCO 
Convert binarY 
cylinder, head, 
and record to 
1400 address 
MTTHR 

Clock the 8-byte 
count field. 

KBBC 

Not sector 0 
status OK 
continue 

Set error stop 
if applicable 
otherwise set A
and B-STARS 
Reset controls 
Return to I-Cyc 

A 

I-CYC 

Diag 5-701 

Decrement sector 
count prefeteh 
data. Remain in 
loop until status 
trap 

Completed on 
alt track 

2025 F EMDM (10/68) 5-737 



A 

B 

c 

o 

E 

F 

G 

H 

2 3 

Objectives: 

X: 

Search equal address compare 
Issue command (scan, read, write) 
Decrement sector count - - loop until sector 0 
End operation - - post errors - - update DCF 

1 
2 
3 
5 
7 
8 
9 

= Sector 
Track record 
Read back check 
Sector overlay 
Scan low/equal 
Scan equal 
Scan high 

CLKSCH 

No 

Scan 

KBBB OPREST 

Status ok 
Not sector 0 

KAAF RESTOP 

KAAF RUSAVS 

Search ID equal 
for decoded 1400 

Yes 

KBBC DECSEC 

Decrement sector count. 
Prefetch data. Remain in 
loop until status trap 
forces address 0140 

Sector 
o 

KAAQ 

End 

SECTRO 

4 

Store registers. Generate 
count field address. 
Convert DCF to binary. 

Defective 
track 

KAAN 

KBBB 

UNSTAI 

OPREST 

Diagram 5-739. 1400 Compatibility R!W Disk Sector Mode 

5-739 (10/68) 

5 6 

No 

KBBD SECEND 

I-CYC 

Diagram 5-701 
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B 

c 

o 

E 

F 

G 

H 

2 

Objectives: 
Search equal address compare 
Issue command (scan, read, write) 

3 

Decrement sector count - - loop until sector 0 
End operation - - post errors - - update DCF 

X: 1 = Sector 
2 = Track record 
3 Read back check 
5 Sector overlay 
7 Scan low/equal 
8 Scan equal 
9 Scan high 

CLKSCH 

No 

Scan 

KBBB OPREST 

Status ok 
Not sector 0 

KAAF RESTOP 

KAAF RUSAVS 

Search ID equal 
for decoded 1400 

Yes 

KBBC DECSEC 

Decrement sector count. 
Prefetch data. Remain in 
loop until status trap 
forces address 0140 

Sector 
o 

KAAQ 

End 

SECTRO 

4 

Store registers. Generate 
count field address. 
Convert DCF to binary. 

Defective 
track 

KAAN 

KBBB 

UNSTA1 

OPREST 

Diagram 5-739. 1400 Compatibility R!W Disk Sector Mode 

5-739 (10/68) 

5 6 

No 

KBBD SECEND 

I-CYC 

Diagram 5-701 



A 

B 

c 

o 

E 

F 

G 

H 

2 

ICYC 

M/L%U1 BBBR/W 
Read/Write Tape 
U%U1 d control unit 

Read instruction. 
Decode move/load I/O 
or control unit. 

IOCM 

Test for A-field WM. 
Decode device address 
type (U) 

3 

JTPE UADMCK 

Test tape unit 
address validity. 
Check D-modifier 
for operation type. 

JODE 

Decode Op code, set 
command (if any). 
Mode set, TI E, WR of 
WTM etc. 

JCHL 

Initial selection: Do 
mode set, TI E or data 
commands. Do control 
commands. Loop, wait 
for data traps. Set 
parity & density. Check 
for short records during 
read 

TRAP 

I 
JDTA 

Read-write data 
loop. Service TCU 
for Rd or Wr 
data. Check for 
GMWM. Reset 
burst latch (end 
loop). Handle WS 
to and from tape 

JEND 

Channel low trap. 
Ending status. Check 
for short records 

0170 

0180 

during write. Generate 
GMWM for end of 
read field. Handle tape 
marks. Store B-ST A R. 
Flag unit check for 
possible TIE. 

ICYC 

ICYC 

JODE 
Diag 5-742. 

JCHL 
5-743 

JDTA 
5-744 

---ll ___ J_E_N_D ___ ---1 _ 5-745 

• Diagram 5-741. 1400 Compatibility - Tape Operations; General 

4 

Error message 
IDIS STOPPP 

No 

Put command 

5 

Error message 
lOIS STOPPP. 

AMOD 

Set this Op 
Fwd space bit 

B 

To JODE 
ODE 

Diag 5-742 

6 

Error message 
IDIS STOPPP 

Set erase bit 

BMOD 

Form Y24-3529-0 
FES Y24-0086 

C 

JODE 
RDORWR 
Diag 5-742 

A Diag 5-701 
P1 

ICYC 
HISTRT 

2025 FEMDM (1/69) 5-741 



Form Y24-3529-0 
FES Y24-0086 

A 

B 

c 

o 

E 

F 

G 

H 

2 

JODE RDORWR 

Diag 
5-741 

ODE30 

Save alternate mode bit 
Get control byte 

No 

ODE34 

Store control byte 
reset BKSP last & 
EOF 

7 

Turn on mode set 
flag (DO-1). 

Put density bits in GO 

Yes 

Yes 

Yes 

Yes 

9 

Even 

3 4 

READ 

Set S4. Put 
B-address in O-ST A R. 
Set read command (02) 

ODE 

Reset erase bit 

ODE33 

Reset BKSP now flag. 
Set B KSP last Op bit 

Set up GO for 

ODE54 

Store command byte 
& device address 

• Diagram 5-742. 1400 Compatibility - Tape Operations; Op Code Decode 

5-742 (1/69) 

5 

JODE ODE 

B Diag 5-741 

Turn on TIE flag. 
Set command, 

No 

Strip 9-track and odd

redundancy flags from G 1 . 

. Reset S6 

Yes 

No 

Diag 5-743 

JCHL 
CHNL 

6 



A 

B 

c 

o 

E 

F 

G 

H 

2 

JCHL 

E CHNL 
Oiag 5-742 

Save device address. 
Set channel mode, 
CPU zone 

Set channel mode and 
zone. Set trap return 
address according to Op 
check odd/even 7/9-
track. Set burst mode 
latch 

JDTA 
OTAENO 

Data 
wait 
loop 

3 

Yes 

Yes 

Yes 

Send TI E byte 

Read-Move 

Set trap return 
address 051 A 

4 

Put next command 
in GO. Reset mode 
set flag 

No 

Yes 

CHL10 

Read-Load 

Set trap return 
address 0550 

Check redu ndancy 
7/9-track. Set burst 
mode latch 

Complete. Reset 
erase bit. Restore 
registers 

Oiag 5-741 

JTPE 
UAOMCK 

Write-Move 

• Diagram 5-743. 1400 Compatibility - Tape Operations; Channel 

5 

CHL 53 
Oiag 5-745 

No 

JOTA 
OTA23 

No 

Write-Load 

6 

Form Y24-3S29-0 
FES Y24-0086 

Yes 

Check phase encode 
bit. Set up stop code 

lOIS STOPPP 

No 

D 

JOTA 
OTA23 

Oiag 5-744 

r-------~------~ 

2025 FEMDM (1/69) 5-743 



Form Y24-3S29-0 
FES Y24-0086 

A 

B 

c 

o 

E 

F 

G 

H 

2 

Write load mode, 
WS last loop 

remove WM, 

NOWMI 

Correct parity, 
send character 

DTAEND 
Diag 5-743 

Wait for fall of 
Op-In. Reset MMSK. 
Restore registers 

Store 8-ST A R 
in aux. storage, 

leyc 
Diag 5-701 

3 

No 

No 

o DTA23 
Diag 5-743 

4 

Write load mode 
No WS last 

0506 

Yes 

GMWM 

Reset select out, issue 

select out command out 

Yes 

• Diagram 5-744. 1400 Compatibility - Tape Operations; Data Loops (Part 1 of 2) 

5-744 (1/69) 

Write move 
mode 

0570 

5 6 

Diag 5-744 P2 

Diag 5-744 P2 



A 

B 

c 

o 

E 

F 

G 

H 

2 

Diag 5-744 P1 

No 

r - - - - - - - ----, 
I Remove WM I 

I from BUS IN L _____ _____ -l 

NOWMN 

Store data, read 
next storage 
position 

Diag 5-744 P1 

B 

Return to channel. 
Wait for next character 

3 

Read move mode 

No 

Store 0 

Yes 

No 

SVCOUT 

Service out 
select out 

4 

Read load mode, 
WS last loop 

No 

• Diagram 5-744. 1400 Compatibility - Tape Operations; Data Loops (Part 2 of 2) 

5 

No 

Yes 

No 

·GOON 0 

Set WM. Store data. Read 
next position. Mask for 

GMWM 

No 

Yes 

Remove WM. Store 
data. Read next posi
tion. Mask for GMWM 

6 

Form Y24-3S29-0 
FES Y24-0086 

Read load mode, 
No WS last 

0550 

Set address 0530. 
Read next position. 
Mask for GMWM 

2025 FEMDM (1/69) 5-744 



Form Y24-3529-0 
FES Y24-0086 

A 

B 

c 

o 

E 

F 

G 

H 

2 

JEND 
Trap 0180. 

No 

RDRPCH 

Use routine common 
to reader - punch 
request in. Reset burst 
mode latch. Wait for 
status in. 

bit pointer. 

Return to 
main program. 

3 

Yes 

Yes 

• Diagram 5-745. 1400 Compatibility - Tape Operations; Ending 

5-745 (1/69) 

4 

ENDING 

Fetch status byte. 
Reset burst mode 
latch. 

Store 8-ST A R 

JCHL 
CHL53 

5 

Early disconnect 
setup stop code 
error message. 

IDIS STOPPP 
Via JCHL. 

6 



Form Y24-3S29-0 

FES Y24-0S03 

9 

A 

B 

c 

o 

E 

2 

Set in ISTP 

F 

G 

H 

Diag 5-747 P2 

3 

Diag 5-747 P2 

H4 

SETWRL 

(Reset read), set write 
latch 

Write 

Yes 

ATTENT (BAll 

Check attention; set 
indicator if alter display 
active not on. 

message handling 

EXITZ 

Reset sha re, set 1400 
CPU zone & mode. 

Go to INRU 

No 

4 

Decode console op 

MIL % TO BBB R!W 

Set mode, get status 
byte. Clear error 
conditions. 

SETRDL 

(Reset write). set read 
latch 

STORE 

Store register. Set S6 
for wait in soft stop 
loop 

No 

EXITZ 

Restore run information. 
Turn off wait latch. 

5 

*IDIS Objectives: 
1. Option old sense switch settings to be typed 

if there is no remote restart message being 
typed. 

2. Option new sense switch or tape density 
assignment. 

3. Put A-STAR/8-STAR into Aux Storage for 
type out. (Invalid values are denoted as ffff 
if DO 2/3 are on.) Set status for 16 character 
message. 

4. Restore original 8-ST A R for I-cycle use; 
8-STAR type out gives next address to be 
accessed if AID was just completed. 

5. Branch to ISTP. 

Diag 5-747 P2 

H3 

Diag 5-747 P2 

Diag 5-748 Diag 5-747 P2 

Diag 5-747 P2 

Channel end gives one 
more cycle for carrier 
return 

Yes 

6 

SETADA 

Check attention, set 
indicator if alter/display 
active not on. 

Setup for alter display, 
set address clear and set 
stats. Set A/D active and 
read latches. 

• Diagram 5-747. 1400 Compatibility-PR-KB Share Request Handling Routine (Part 1 of 2) 
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A 

B 

c 

o 

E 

F 

G 

H 

2 

Diag 5·747 P1 

Go to I RST for 
check sum. 

3 

Yes 

ICYC 
Diag. 5-701 P2 

No 

Yes 

No 

4 

Diag 5-747 P1 

Cancel or 
End 

(1) (3) (4) 

Diag 5-747 P1 

Normal read character. 
Test for errors, translate 
store readout and print. 

5 

No 

Yes 

SETAD 

Build address. Loop to 
H1 until complete; 
then H3 for alter, H4 
for display 

Yes 

6 

Form Y24·3529·0 
FES Y 24-0094 

Diag 5·747 P1 

No 

No 

Unpack character 

Diag 5-747 P1 

No 

Write routine, readout, 
translate and print. 

(Write 
Terminate) 

Reset conditions, set 
secondary bit. Do line 
feed. 

Diag 5-747 P1 

TE 

• Diagram 5-747. 1400 Compatibility-PR-KB Share Request Handling Routine (Part 2 of 2) 
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Form Y24-3529-0 
FES Y24-0094 

• 2 

A 

c 

From JTYP 1052 
request 

JYPE LABEL 

Message logout after 
stats set in ISTP 

Set secondary bit (last 
entry). Reset message 
stat 

No 

Yes 

3 

Initial stats: 
H1=00 
PO=14 
S5=0 
T&G=Unpacked 

halfword to be typed 

Yes~ ________ -L ________ -, 

o 

E 

F 

G 

H 

4 or 8-character mes
sage; don't set S4 

16-character message, 
set S4 

LlNEFD 

Issue line feed 

Diag 5-747 

Yes 
r---------~-------------, 

Set soft stop 

4 5 6 

*ISTP Objectives: 
1. Provide input for instruction step operation (4 character). 
2. Provide typeout of set IC value (8 character). 
3. Enter at STOPCD (from IDIS) for 16 character message. 
4. Unpack half-words from H-register to T&G registers. 
5. Set layout stat to use JYPE (instead of JTYP) when 

PR-KB request is honored. 

SECOND 

Unpack H-reg into T&G 
regs. Return to JTYP 
STORE 

Buss out 1 st/3rd charac
ter. Set H 1 bit 7 for 2nd 
character 

Bus out 2nd/4th 

Diag 5-747 

Bit 7=1 (First) 

ASTAR 

Fetch A-STAR. 
Reset DO 7 

Put information into 
H-reg. (Unpack is from 
H). 

To JTYP to store 
registers. To INRU, wait 
for request 

Yes 

Move G to T. 
Reset SO 

H1 switch 

No 

As long as S4 is on, 
another halfword will be 
accessed and unpacked 
for typing 

Diagram 5-748. 1400 Compatibility-PR-KB Display Messages 

5-748 (2/69) 
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