
'-.../ 

( 
'---'" 

Tos1:f'/; H1 HeNke 
CiwASS 6& ~r S 

LO~~~ Field Engineering Education 

Student Self-Study Course 

§~@~m~/~@@ Model 30 Attachment Feature 

1419/1412 Reader/ Sorter 



,, J 

... .....,1 

..._,/ 

~ 

.,) 

J 

._; 

.J 
.. 

'-/ 

~-d 

•._,1 



"----

'--

---------------------------------, 

Field Engineering Education 

Student Self-Study Course 

@~@1f ~~/~@@ Model 30 Attachment Feature 

1419/1412 Reader/Sorter 



/ 

Address comments concerning the content of this publication to: 
IBM, FE Education Planning, Dept. 61-4, Endicott, New York 13760 

@ International Business Machines Corporation - 1966 



'--

:; 

...._,, 

PREFACE 

Prerequisites: 

System 360 Training and Channel Concepts 
1419 or 1412 Tie-In for any System 

Material Needed: 

System 360 Adapter Feature 
1412/1419, 1418/1428 

System 3 60 Adapter Feature 
1412/1419 Student Self Study Guide 

Form #225-3393 

Form #R25-5166 

When you complete the course, fill out the Self-Training Record 
(Form :ffR25 ... 4280) 
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INTRODUCTION 

This Self-Study Course is composed of sessions, none of which should take 
more than two hours to complete. Noted next to the title of each session, 
is the average time for completion. Each ~ession begins with a paragraph 
describing the unit of study and explaining what you should learn. Bullet 
Type highlights are given, followed by an assignment. There can be more 
than one assignment for a session. Each assignment is reinforced by 
learning questions. On completing a session, you will find self-evaluation 
questions. You must be able to correctly answer all the questions to 
successfully complete the session. 

Should you feel you already know the material about to be .covered in any 
session, you may skip the assignments and answer the self-evaluation 
questions. If you are able to correctly answer the self-evaluation questions, 
you may skip ahead to the next session. 

This course begins by explaining the principles and functional units of the 
Adapter Control Unit added to the 1419/1412 Reader/Sorter for System 360 
operation. The control unit is then tied in to the standard 1419/1412 circuits 
to teach you the 1419/1412 on line with System 360. 

Timing charts and ILD's are included in the rear of this book for your use 
while following circuit objectives. 
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SESSION -1 - COMPREHENSIVE INTRODUCTION 1.8 HOURS 

In order to learn the Reader/Sorte~ Attachment Feature for System 360, 
you must have a firm foundation in the principles of Channel Operation. 
In this session, you will learn the fundamental operation of the 1419-1412 

'--- - Control Unit as it effects System 360 Channel Operation. _ 

You can determine if you have learned what is expected of you by answering 
the Self Evaluation questions at the end of this session. You may look at 
these questions now or at any time you want to see how much you are 
getting out ·of this ses~_ion. 

I/O CONTROL 

Highlights 

• • • • 

A Control Unit is added to the Reader/ Sorter to attach the Sorter to 
the System/360 Standard Interface . 
Each Reader/Sorter has its own Control Unit. 
The Reader /Sorter can be attached to the Selector Channel or the 
Multiplexor Channel. 
The CPU initiates an I/O operation by issuing one of these four I/O 
instructions: 

Start I/ O 
Test I/ O 
Halt I/ O 
Test Channel 

Assignment 

Read: FEMI - Section 1 Compr ehensive Introduction 

Questions : 

1. Where is the Control Unit that attaches the Reader /Sorter to the 
s tandard interface physically located? ----------

2. How many Reader/Sorter s can be attached to one control unit ? 

3. What is the major differ ence between the oper ation of a Reader /Sorter 
on a Selector Channel and a Mult iplexor Channel ? · -------
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4. From where does a Start I/O instruction obtain the specific I/O 
command? 

Answers: 

1. The Control Unit is physically located in the Reader/Sorter. 

2. Only one Reader/Sorter is attached to a Control Unit. 

3. A Reader /Sorter on the Multiplexor Channel can operate in byte 
mode or burst mode. It operates in burst mode only on the selector 
channel. 

4. The Start I/O instruction obtains the specific I/O command from the 
Channel Command Word (CCW). 

FUNCTIONAL UNITS 

Highlights: 

• • 
• • • 

In-bound Tag Lines identify the information on the bus-in lines. 
Jumper Cards compared the address on BUS OUT with the address 
assigned to the Control Unit, and generate the Control Unit 
address gated on BUS-IN . 
The Command byte sent to the Control Unit is stored in the Command 
Register • 
The Status byte is developed by five Status Latches. 
The Reader /Sorter develops two Sense bytes from 13 Sense Latches . 

Assignment: 

Read: FEMI Section 2 Functional Units 

Questions: 

1. The information on BUS OUT is stored in the 
when Command Out is active. ---------

2. Once a Command Latch is on, it remains on until -------

3. The purpose of the Status-In Latch is 
and ------------

4. What three lines turn on the Status-In Latch? ---------
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5. Two Jumper Cards are used for Address Assignment. What is the 
purpose of both cards? 

6. There are (number) Status Latches in the Control Unit. ------
Answers: 

1. Command Register. 

2. Command Execution 

3. The Status -In Latch allows the Status Register to condition 
Bus-In and activates the Status-In Tag Line. 

4. a. Interrupt required. 

5. 

b. Control Unit Request. 
c. Not Command Out Sample. 

a. One Jumper Card compares the Address on Bus-Out with the 
Unit Address. 

b. One Jumper Card generates the Unit Address to be sent to the 
channel on Bus-In. 

6. Five Status Latches. 

Self-evaluation Questions: 

1. 

2. 

3. 

4. 

5. 

6. 

Voltage Level conversion is accomplished in the -------' which is physically housed in the ------ ----- - -
The CPU initiates an I/O operation by issuing one of four I/O 
instructions. List them. 

A count of the number of Data Transfers to be made is kept in the 

Reader/ Sorters are normally connected to the --------
ch a nn el. 

The Control Unit sends --------=----- Status to the channel to 
end the Data Transfer portion of a command. 

Three In-bound Tag Lines identify the information on Bus-In. List 
them. 
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7. The Service-In Latch allows the contents of the 
to condition Bus-In during a Sense Command. ----

8. During a Read backward command, to send data from the Reader/ 
Sorter to the channel, the-=---- _____ Latch must be 
turned on to condition Bus-In. 

9. If a unit check occurs, it causes the Control Unit to 
command execution. ------

10. status is accepted -----Busy is turned off when ----by the channel. 

11. (number) Sense bytes are developed by 
....----:,.........,--a---- -------Sense Latches. 

(number) 

Self-evaluation Answers: 

1. .Control Unit, Reader/Sorter 
._./ 

2. a. Start I/O 
b. Halt I/0 
c. Test I/O 
d. Test Channel 

3. Channel Command Word (CCW) 

4. Multiplexor 

5. Channel-End ____,, 

6. a. Address-In 
b. Status-In -
c. Service-In 

7. Sense Register 
._,/ 

8. Service-In Latch -._./ 

9. Terminate 
___, 

10. Device End 

11. Two, Thirteen 
_/ 

J 
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SESSION 2 - 1419/1412 THEORY OF OPERATION 2.1 HOURS 

At this time, you are ready to learn the Theory of Operation of a 1419/1412 
attached to the System/360. As you proceed through your reading 
assignments, if Circuit objectives are given, observe them in the ILD'S. 

START 1/0 AND INITIAL SELECTION 

Highlights: 

• • • • 

Service Request in the 1419 activates Request-In in the Control Unit . 
Data is transferred from the Character Register in the Reader /Sorter 
to the Bus-In Assembler in the Control Unit . 
The Initial Selection Sequence attaches the Control Unit to the 
Channel Interface . 
A Read Backward command transfers data from the Reader /Sorter 
to the Channel. 

Assignment: 

Read: FEMI - Section 3. Not Ready to Ready 
Start I/O 
Initial Selection 

Questions: 

1. 

2. 

3. 

4. 

5. 

6. 

Request-In in the Control Unit is turned on by 
in the Reader ;Sorter. ----

The Service-In Latch gates information from the 
in the Reader /Sorter to the -----
in the Control Unit. 

During a Read operation, Channel End and Device End occur 
(seperately, together). 

The Start I/O Command obtains its operating information from the 

When will the 1419/1412 Control Unit force burst mode? 

Between characters of a Read Operation, the Control Unit drops off 
the channel when it receives 
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7. An address compare equal in the Control Unit turns on its 
Latch. 

Answers: 

1. Service Request. 

2. Character Register, Bus-In Assembler. 

3. Together. 

4. Channel Command Word (CCW). 

5. Executing Sense Control or Write Commands. 

6. Service-Out. 

7. Channel Request. 

CONTROL COMMANDS AND READING 

Highlights : 

All Control Commands are a modification of the Start 1/0 
instruction • 
Control Command modifiers specify the Stacker Selection . 

----

• • • A Read Backward Command transfers Data from the Reader/Sorter 
to the CPU . • The Read Backward CCW: 

1. Selects the Reader /Sorter . 
2. Assigns the first position of storage to be used. 
3. Sets the Address Update Unit to modify minus. 

Assignment: 

Read: 

Questions: 

FEMI - Control Commands 
Read Backward 
Read 
Write 

1. The Bit configuration of an Engage Command is --------
2. A Disengage Command is executed during the ----
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sequence. 

3. An Engage Command turns on the Latch in the 
Reader /Sor ter. ------

4. When is Device End Transmitted for an Engage Command? 

5. Bits of the Command byte are decoded to select a -----stacker. 

6. When should a Stacker Select be issued? 
Why? 

7. Pocket Light Control (1419) is only operative for what pockets? 

8. A Read Backward Command is terminated with the 
passing the Read Head ------

-------
9. What is the difference between a Read Command and a Read 

Backward Command? 

10. What causes a Channel -End on the 1419? 1412? 

11. What is a Write Command used for? 

Answers: 

1. 

2. 

3. 

4. 

5. 

6 . 

1110 1111 

Initial Selection. 

Feed Latch. 

When the Reader /Sorter has a document to be read. 

Bits 0-3 of the Command Byte. 

Before a Read Backward is issued for the following document. If a 
Late Stacker Select should occur, an overrun condition occurs. 

7. Pockets A, B, 0, 1, 2, 3. 

8. Trailing edge of the document. 

9 . On a Read Command the CPU storage address modifies plus. On a 
Read Backward command the CPU storage address modifies minus. 
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10. On a 1419 -- End of document passing the Read Head. 
On a 1412 - - 1. End of document passing the Read Head. 

2. PCL 3A Lead. 
3. The last select field having been read. 

11. It is used for 1419 Statement Test Diagnostics only. 

TEST 1/0, HALT 1/0, NO OP, SENSE 

Highlights: 

• Test 1/0 checks the status of the Control Unit. e Halt 1/0 blocks data transmission from the Reader /Sorter to the 
channel. 

• A No Op turns on Channel-End, Devise-End immediately to temporarily 
disable an existing command. 

• A Sense Command is executed in Burst Mode. 

Questions : 

1. What is the bit configuration of a test 1/0 command? 

2. If a Halt 1/0 instruction is issued, when does Channel.:.End and 
Devise-End occur? 

3. The Halt 1/0 blocks 

4. 

5. 

When do Channel-End and Devise-End occur for a No Op Command? 

A sense command transmits bytes of information. -----

Answers: 

1. All bits zero. 

2. At the end of the document. 

3 . Data Transmission. 

4. As soon as the command is decoded. 

5. Two. 
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DIAGNOSTIC MODE (STATEMENT TEST) 

• • • • • 

A write command is valid if the statement test switch is on • 
A read command, with statement test on, turns on the clock 
control trigger immediately. 
The 1419 must be in a Not Ready State • 
Reducing the CCW count to zero ends the operation • 
A stacker select command interrogates the character register. 

Assignment: 

Read: FEMI Topic Diagnostic Mode 

Questions: 

1. For a write command to be valid, the ---be on. 
switch must 

2. (Number) bytes of information are required to fill --------------the Matrix. 

3. Service request for a write operation if generated by the ----trigger. ---
4. To end the write operation, the channel sends 

to turn on the channel end latch in the 1419. ----

5. If the stacker select command causes a compare equal, the 
latch is turned on. --

Answers: 

1. Statement test 

fourteen 2. 

3. Alternate Service Request Trigger 

4. Command Out 

5. Document under the Read Head Sense Latch. 
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SELF EVALUATION QUESTIONS 

1. 

2. 

3. 

4. 

5. 

To send data to the channel, the Reader/Sorter activates 

-----' which turns on Request In. ----

The byte configuration of a Read backward command is -----
The stacker select demodifier is contained in bits of the 
command byte . ----

A No Op Command turns on and ---------in the control unit. 

If the Reader/Sorter receives a read backward command and there 
is no document to be read, _______ status is sent to the 
channel. 

6, If a late stacker select is sent for a document, an -------bit is set in the first sense byte . 

SELF EVALUATION ANSWERS 

1. Service Request 

2. P MMMM 1100 

3. bits 0-3 

4. Channel End and Device End 

5. Unit Exception 

6. Overrun 

10 
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1 2 3 

0 

A 

JUMPER CARO 
58034 13 

\._ I 

8 
US II.MPER STRIP 811824, PLUG JUMPERS ON 
SLT ,C ASSEMBLY 5803413 AS I ND I CA TED Bt:LOW 
FOR: Ill USED. 230 220 2,cb ,o 
MACHIN£ JUMPERS PIN CONNECTED 

U$£D REQUIRED BY JUMPERS 

240 20 

2sO 3Q 
1~12 STD 6 B04 TO D04 
11,12 7 TO II TO 14 D05 TO D08 TO D09 
14tz 30 TO 31 B05 TO D06 

26() 4 0 
270 so 

1412 35 TO 37 809 TO D10 280 6 0 
"'2 2 TO 3 B02 TO D02 

· 1418 16 TO 17 B13 TO D13 
1418 18 TO 19 B12 TO D12 

290 7G) 

300 00 
lltl8 30 TO 31 B05 TO D06 310 

I 

-90 

C 320 100 

11+19 2 TO 3 B02 TO D02 330 II Q 
1419 S TO 6 804 TO 004 
1419 7 TO 11 TO 14 D05 TO D08 TO 009 

34Q 120 

1419 30 TO 31 B05 TO 006 35Q 13Q 

141 9 35 TO 37 B09 TO 010 446430360 140 

1428 18 TO 19 812 TO D12 37Q 150 

1428 31 TO 32 B07 TO D06 38Q M-Q 

'--
39(]) 110 
400 18 (D 

4 1G) 1-9(;) 

420 20 0 

E 

.... T NO. 833331 PAGE CUl80 



4 5 6 

OPTIONAL MACH INE JUMPERS 

ADDRESS SELECT AND GENERATE JUMPER CARD 
5804095 

50-Q 450 400 23 0 · -,so 130 

5clQ 46-0 -41,0 36 0 32Q, 280 240 190 ~o -9{) so +O 

520 470 420 37- 0 -33Q 190 ttO 200 150 ,~o 6Q H) 

530 480 430 j8 0 340 -30Q 26 0 210 16-Q ~~o 10 3 Q 

540 -Jt90 . 440 39 0 350 HO 270 220 ,10 12· 0 -so Jt◊ 

PLUG JUMPERS IN CARO 5804095 FROM "COM" TO EITHER "8 IT ON" OR "BIT OFF" TO MATCH ASS IGNEO. ADDRESS 
AS FOLLOWS: 
USE 811824 STRIP AS REQUIRED. 

ADDRESS SELECT ADORE SS GE NE.RA TE 

BIT COM BIT 8 IT COM BIT 
ON OFF ON OFF 

BIT 0 54 49 44 BIT 0 17 22 27 
BIT I 53 48 43 BIT I 16 21 26 
BIT 2 52 47 42 I! 11 Z .I~ zu 25 
BIT 3 51 46 41 BIT 3 14 19 24 
BIT 4 50 45 40 BIT 4 13 IB 23 
BIT 5 39 35 31 BIT 5 4 8 12 
BIT 6 38 34 30 BIT 6 3 7 I I 
BIT 7 37 33 Z9 BIT 7 2 6 10 
BIT P 36 32 28 BIT P I 5 9 

DATE EC NO. TITLE OPT l·ONAL MACH I NE JUMPERS 

l•M TYPEPOS- NPL 

PART NO. Wl3 I PAGE CUIBQ 



T.IME SCALE 
\...__ 

NO. SIGNAL NAME BOARD SIGNAL 
PIN A.L.0. LEVEL nllTIAL SE.I..E.C.TION I 

l -OP-OUT B-B2 D3B04- CU.141 0,+12. ' -~ 
2 -BUS-0 (9 LINES) l 

ADOR-0 
9 

CMl)-0 § 

3 +1>,.DDRESS-O B-82 02007 CU271 +1'2., 0 2-s"" 

4 +SEL-OUT B-B2. D'3D.1.3 CU041 +1'2., 0 3-s* 

5 +cHMJNEL REQUE\'.T B-B2 C4B03 C.U031 +l'Z,O 3,4 lb 

& +OP-lt-l B-B2 F'aS09 CU021 +1'2.,0 4 lb 

7 -SUS-IN(9LINES) s AOOR-IN 8 .l4 
STft.TUS·IN 

i4 
8 H .DDRESS -IN B-B2 ~31)04 C.UOSl +\'2 IQ (i, lO 

9 +C.OMMf>..ND OUT B-B2 D2Dl2 CU'l.71 +J'2 ,o 8 s• 
10 +COMMA.ND OUT t>L'I B-B2 E3B.L'3 CUOl.l. +12,0 L 9-a* -. 'ZJ-s-l 

H -READ CMD B-B2 J5B.1.0 CUlll 0 1+12 10 ~ 

1'2 +COMMf>..ND 5rORED B-B2 C/oB04 CUlll +12. , 0 l1. • 
13 + NOT C.MD-0 SMPL B-B2 E3Dl0 C.UOll +1'2 ,o 9--..J L-1: 2 ·· s 

14 +sn.TUS-IN B-B2. ~4004 CU05.l. +12,0 J.' I 18 

15 +STli.TUS-IN DLV B-B2. E3J'.!.'2. C.U011 +1'2..,0 L J.4 :z,...., lS 

U, + NOT 5TII.-IN SMPL B-B2 E~B10 C.UOi.1 +12,0 i4-
--- 1. 1., ... 

17 + SERVIC.E OUT B-B2. D2.009 CU271 +1'2,0 lS,. 
I lS* 

lB +SR'l-0 DL'< B-B2. E3007 cuou +1'2.,0 l 11 
~ .. ,..1 

Is .. 

19 +SERVICE. REQUEST 8-B2. E~BlO C.U2.~l +12.,0 

'l.O -C.U REQUEST B-B2. F3DO0 C.UOll 0)+12 

'2.l +SERVIC.E. IN S-B2. ~4Bl3 CUO!ol +l'2,0 

'2.'l. +SERVICE IN DL'f B-82. E?>J'Ob C.U071 +l'Z.,0 

23 .\-NOTSRV-1N SMPL B- B2 E3BOS C.U07l +12, 0 

24 +Cl-l~NNE.L END B-B2. J2.B02. C.U081 +l"l,0 

2.S +IN1'ERRUPTl0111 REQ B-B2 F3S02 CUOll. -rl'2 10 

2'- +END OF DOC S-B2 J7B.l.'3 CU'l.01 +1'2..,0 

PART NO: 845800 PAGE: CTOOI 



PMT NO: 845800 , IPAGE: ClcOOI 

lE 

I S\4filRE C'1CLE I ENDIN~ PROCF:l>UR.e 
.. I . 

,z.ef'- s* 'l.o~-s* 

4- 23 4 1" 
S 1>.l>l>R.-IN B '2' 

l>#>.Tl>. 2l s #>.PCR.- IN S 14 ENDINC. 'STATUS 
.L4 

" 1.0 lo .1.0 

~ e"" e"' a-IE: 

1 9-s* ..... _; L •. '!-s* .i 

J.4-

14 

9,- •.~ .... 9-___j -L._ I .~us 

13 18 

1 14 
~ - 18 

~,d.,~ 

1.2"" ft . 
1rf .LS* 

, .. ~,--fl I. ~-=1J-- is· 
17 

19 23 '25 1', 

.l.?. 19 

L,.:1 .18 

ii- ... 
u. 17 

24 .1.{. 

. 

DATE EC NO. DATE EC NO. TITLE: REI>..!) C.OMMfi.ND 
201\uG,s \23~00 MULTIPLEX C.H-..NNEL 

IBM I I 
PART NO: 845800 PAGE: CTOOI 



TIME SCALE 

NO. SIGNAL NAME IIOARD 
SIGNAL 

PIN A.L.D. LEVEL 

.t. -OP-OUT !-82. D3B04 CU.L4.L Q > +11. 

'l - BUS"'.'O (9 LINE-S) ~DOR-OUT 
3 9 

ENGAGE O.AD 
9 

3 . +l!o.l>D~ESS -0 6-132 02.007 CU27.L +-1'2.,0 'Z. &* 

4 +SEL -OUT B-82 03Dl.3 CU04.l. + 12,0 3 6~ 

5 -+-0-lANNrL REQUE-ST B-B2 C4e,J~ CU0~1. +l'2.,0 3,4 lS 

'1 +OP-IN e.-6'2. F~B09 CU021. +l'Z,0 5 5 

7 - BUS -IN(9 LINES) s t..DDR- IN 
8 .i.., CHNL HID S'T)..a 

8 +~l>DRE':>S-IN B-62 ~"3 D04- CUOS.L +11.,0 '!~5 lO,l.4 

9 +COMMl\t-lt) OUT l:!>-e:2. D2D12 CU27.l. +11,0 8~ s* 
JD +coMMi\ND OUT OL'/ 6-82 ~'aSl.'3 C.UOi.1. H2.,a L1 ... ~ s* 
.Ll. +cOt-.lTROL CMI> S-8'2. DGDOG C.Ulll +l'Z.,O .l.O 17 

1'Z. +cONTR.OL C.MD DL'i 6-C'Z. 85B07 CU.l.4.l. +l'2.10 I .l.l 
lo··· 

17 

J.3 + EI.J411-.~ I: B-B'Z. K4D04 CU091 +1i ,0 .1.0 

14 +COMMMJl) S10R£0 B-82 CioB04 CIJ.1..Ll +1'2,0 .l.'l .1.7 

.LS +NOi C.MD-0 SMPL ~B'l. E.3010 CU07.l. +1'2.,0 '!...-.... •. " ... 
JJ, +":.~Tl):,- IN e-B'l Et4D04 CUO?.l. +12,0 .1.5 'ZD 

11 +'S'tll-TIJS-IN OL'( B-8'2. E',!11 C.U011. +1'2,0 L.~ 'l.O 

.18 +MOT STf\.T-IN ~MPL 13-E.2 BB.1.0 CU01l + l'2.,0 ~-.... ,.-.. .... 
19 +SERVICE OUT e.-si 02D09 CU'27.l. +12, 0 .1.1* TI* 

20 +':,RV-0 DL'{ 8-B'2. E'3007 CU07.1. +1'2,0 I,,~ 17~ 

2J. -CNTL SET G1NL END 8-B'2 .J7B02 CU141 0,+12 .l.'2 17 

22 +-Oli\tJIJEL END B-82 J"2.S0'2. CUOS.l. •+-1'2.,0 'll 
/ 

19 

2S + OEVIC.c END B-82. E:7Bl0 CU09.l. +12,0 

'24 + 1/JTEeeUPrlON 8-82 F3802. CU02l +12,0 Z.'l. 18 

2.; + SI:)$'( B-82. B7006 CU08.1. +l'Z,O s,13 

'l<o - DOC. TO BE REM> 8-8'2. K4t>09 CU091 0 ,+12 

2.7 - Cu i2EQUE':oT S-8'2. F300" C.UOl.l. 0,+12 

I '---

ltART NO: 845801 PAGE: CT002 



PART NO: S4S801 IPAGE: CT002 

L£ 

,. . 
,, , 

z.l-a* 

4 18 

8 
A.00~- IN 

~ ~ 
DEVICE END SfA.TUfi, 

" ,'1.5 

4,# s* 
L .. :~s~ 

J 

,. .1.9 

9~ - 1.1 ... 

lS 20 

I J.& 
.?, s...l 

20 

l.'2..~ IG - 1.3..s . 

- Ii* .1.1* 17* 
- 17l( L? ... 1:7-11-

2~ 19 

23 .1.8 

l9 

" 
Z.4 18 

DATE EC NO. DATE EC NO. TITLE: EN~~GE COMM .. NO 
20Au<:.,s 

IBM l I 
PART NO: 845801 PAGE: CT002. 



TIME SCALE 

NO. SIGNAL NAME BOARD 
SIGNAL 

A.L.t'I. LEVEL PIN 

l -OP-OUT B-Bt D3604 CU14l. o,+12 

'2 - BUS-0 (9 LINES) 
Al>PR. 

i 9 
CHI.L - CMD 

9 

3 +- t..DDRESS - 0 B-B2 02.D07 CU'Z7.l. +l'Z,O 2 G 

4 -+ s;\..-OUT B-B2 0'3 Dl '3 C.U04l + l'Z,O 3 s* 

5 +c~~NNE\.. R~U~':>'T B-1,'Z C4B03 CU031. + 1'2 ,C 3,4 

" +01>-IN B-B 2. FSBM cuou +1'2. ,0 4 

..., - BUS-IN (9 UNES) ADDR.-1N 
8 ' 8 15 -

8 +t..DDRE-SS - IN E,-B'Z. ~3004 CUOS.L + 12., 0 3,G 13 

9 -KOMMI\ND OUT B-B'Z O'ZD1.2 CU'271 + 11,0 a* I a* 
10 +COIJ.M~NO OUT DL '{ B-B'Z E3Bl3 CUOll +1'2,0 L2us q 9 
11 + COI-ITR.OL CMO B-62 Pio DO" CUlU + 1'2 ,o 10 

12 -+CONTROL CMD DL'f B-C'2 BSBOi C.\J l 4.1. +1'2. ,0 L u -'--~ -
lS +C.~D STORE:O B-S'Z. Cii:,S04 CU.l.1.1. +12,0 l'l. 

14 + NOT C.Ml>-0 SMPL 8-S2 E3Dl0 C.U011 +1'2.,0 9 -~I 

15 +ST~TUS -IN 6-B'l ~SJ04 CUOS.1. +1'2. ,0 14 ,-

lii:, +':ITA.TUS·IW DL'( e,-B'l E'3j.l.'2. C.UOl .L +-1'2.,0 L 1s 
-2u< 

17 + NOT STII.T-11'4 SMPL 6-82 E3Bl.0 CU07.l + 1'2,0 

1.8 +SE-R\J\C~ OUT 8-8'2. C2.D09 CUZ. 7.1. +1'2.,0 

i_q +SERVICE-0 DL '( B-B2 E3D07 CU071 +- 1'2 ,0 

20 +SE-RVICE IN 8-P,2. 9-;G,,11 C.UO"l. + 1'2.,0 

'21 +SER.VICE - IN CL'< B-82. . E3J'O/o CUOll + 1'2. ,0 

22 +-NOT SRV- IN $MPL B-B2. E3BOS ClJ01 l. +1'2.,0 

'Z.3 +Cl-lt,~NEL t.ND E!,-82 J"2,B02 CUOSl +12,C 12. 

'24 + ltslffi22Uf'r\ON REQ. e-B'Z. !=3B0'2 CUO.l.l +- 1'2.,0 '23 
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,LE 

, 

■ 9 

17 

17 

15 
CE DE - ST~TUS 

15 

•a* 
■ 9 

.1.<o 

D. 

i2 

~- ._,,.,«. , 

i I 19 

L? 1s 
'" '---' 

19 

~ -L.- l.3 u s 

1? ' 
I 

[<o * 

I l S .16~ 
2 u.s --l 

-

18 

17 

DATE EC NO. DATE EC NO. TITLE: CONTROL COMM-.NO 
20Aur,Gs 

IBM I I 

PART NO: 845802 PAGE:CT00'3 



TIME SCALE 

NO. SIGNAL NAME BOARD SIGNAL 
PIN A.L.0 . LEVEL 

l -OP-OUT B-B2 D'3 804 C.Ul41 0,+12 

2 - BUS -0 (9 LINES) 
ADOR. 3 9 

SENSE -CMt> 
9 

3 •AODRESS-0 B-B2 D2D07 CU271 t-12 ,0 1. 9* 

4 +SEL-OUT B-B2 03D13 CU041 +12,0 3 8 

5 +CHANNEL REQUEST B- B2 C4 B0'3 C.U031. +l'l,O 3,♦ 1', 

E, +OP - IN B-e.2 F3B09 C.ll02l +12,0 4 

7 -BUS-1N(q LINES) S ADDR. - IN 
8 2'2. Sl:I-ISE !>'Ii 

8 +ADDRESS-IN B-B2 ~3004 Cll04l +12,0 ~.s 10,1'2. 

9 +COMMAND OUT B-B2 02012 CU271 +l'Z.,O a* s* 
10 +COMMt>.ND OUT DLV B-B2 BBB CUOH +12,0 L ~ .. ') s* 
11 +SENS!: CMD B-B2 Db DOS CUHl +12,0 10 

12 +COMMf>.ND ':>TOREO B-B2 C"-B04 C,Ulll +12.,0 1J. 

13 +NOT CMD- 0 :iMPl B-B2 E'3D10 CU07l +12., 0 9 ,--. 1.0. .. . 

.l.4 +STATUS - IN B- 82 "14004 C.UOSl +12,0 lS lS 

15 +ST/t..- IN DLY B-82 E3J.l.2 CU071 +12, 0 L .L4-
2 .. ,-l 

lS 

H, +NOTSTt>. - IN SMPL B-B-Z E3810 CU07l +l'l., 0 .14 -
i..... '·"'"-'· 

17 + SE RVlC.I: OUT B-B2 D2D09 C.U211 +12. , 0 l?"' is"zd"-
18 +SRV-0 DLY B-B2 E3 D07 CU071 +11, 0 L1~'...- I;,. l:/ 
19 +SERVICE IN B-B2 ~4B13 CUO~l.. +12,0 I7 

2.0 +SER.VICI: IN DLY B-B-Z E3J06 CU071 +l'Z.,O L1:~ 
'21 +Nor SRV- IN SMPL B-B2. E3B08 CU071 ~,2. , 0 I 

22 -t SENSE (:i/1,l"E S'<TE! B-B2 H7803 CU! 91 +12,0 19 
-

2 '3 +SENSE ~~n: BYTE 2 B-B2 H7002 CU.l.91 + 12, 0 

24 -SENSE END 8-8'2. ~lo B.10 CU.l.91 0 ,+12 

25 +SENSE B'iTE 7. Lt>.TCH B-B'Z. K7812 CU19.1 +12,0 1. 

26 +SEL-0 OR. BURST 8-B2 J2B04 CU041 +12,0 1'2. 

27 +CHANNEL END B-B2 J2802 CUOSl. +12,0 

28 + lNfERRUPTIOl't REQ B- B1. F3 B02. CU0.1.1 t-12,0 

PART NO: 845803 PAGE: CT004-



PART NO: 8 45803 IPAGE: CT0O4. 

LE 

1~ 

&IJS'i: g'(TE l 'll 
23 

SENSE BVTc- 2. 
fl 

ENDIN(,, ST.t,.TU5 (CE, Oc) 
14- .1.4. 

15 

TI 

17,2.8 18 

I J:~ lS 

"-$. 
1!.i-.._ l.';i.s. 

% "zo*i Zo"' ?J' ~ 15"° B"° 
;" L 11 -* 2. .. , .... - 1.o L,.1.1- 1o~ ',.f ...J L1~:..i 1s* 

18 fi 1S 

.l~ lS 'us 
I 19 

.9 .. sw .I.S 

i9 - ,,.,, · c.. l. @ -_ _, 1_2,.,s 

i9 

l.9 I9 

17 - fo 

2.1 Ii 

ii 

24 H, 

'21 j_{:, 

. 

DATE EC NO. DATE EC NO. TITLE: SE N&E C.OMM~WD 
20 11.ue,.,s 

IBM l I 
PART NO: 84$803 PAGE: CTOO4 



TIME SCALE 

NO. SIGNAL NAME BOARD 
SIGNAL 

A.L.O. LEVEL PIN 

1 -OP-OUT B-B'2. D3B04 CU141 O ,+12 

2 - BUS -·o (9 LINES) ADDR -OUT 
3 

3 +ADDRESS-0 B-B2 D2D07 C.U271 +12,0 2 1,* 

4 +SEL-OUT B-B1. D3Dl '3 CU041 -H'2.,0 3 s* 
5 +C\-1A.I-JNE.L REGlUEST B-B, C4BO~ CUO~L -+-1'2, 0 3,4 LS 

6 +OP-1N B-B'2. 1='3BM CU02l +12 ,0 5 .l.? 

7 BUS - IN (q LINES) s ADDR- IN s 13 
STATUS E 

8 + .b-DDRE':>S - I~ B- B2. C:,,~004 C.UCSl +\'2. ,0 3,'- 10 

9 +COMMAND 01.\T B-B2. DZ.DU CU2.71 +l'l,0 4,S-,. 6* 

J.O tCOMMt>.1\10 OJr Dl'l '6-B'2. E'3Bl3 C.UOll +12,0 l _1 • ..9 9 

11 -'- TEST l-0 B-82. C4 Dll CU031 0,+12 lo 

12 +NOT CM0-0 5MPL B-B'l E3D10 C.U071 +l'l,O 9-
__, -'-- I-""" 

.LS +-STl>.TU'5-IN B-B'2. q4D~ CUOSl +12,0 1'2. 17 
I 

14 +ST/>..T\l'5- IN OL '( B- B'2. E'3Jl2 CU071 +12, 0 l 13 13 'lu.s--1 

lS +NOT Sft>.T-IN SMPL B- B'Z. E'3B10 C.UOl l +12,0 E __.-.__ 
lf> +SER\IIC.E: OUT B-B'2 D2D09 C..u-2.11 +1'2,0 14* 

I 

17 +'SR\/-0 DL'( B-B'2. E3D07 CU071 +1'2., 0 L2:~:i-

PART NO: 84S80~ PAGE: CTOOS 



PART NO: 84!i804 IPAGE: CT 005 

ILE 

, 

- .1.s 
_ .1., 
- 1:3 

-
- 17 

- i3 

~~ 1.3...s 

It+" 
-~ 1', 
~~ 

DATE EC NO. DATE EC NO. TITLE: TEST I-0 
ZOAvGG,5 

IBM I J 
PART NO: 845804- PAGE: CTOOS 



2 3 

Riv - -n, _, J SEL BITS P-7 -
~ 

..___, BUS-0 BUS ADDR 
A FROM CHNL AR-LR u 

CHANNEL " 
SI GNAL BUS M ( I 83}-CU INHIBIT_ 

CU04 1 - .....E..... REQUEST 
CU I BI + CHNL REQUEST r ( IC4} .____ 

AA-LR ±ADDR- 0 +ADDR-0 
~-FL -

L ..._ -CHNL REQUEST ( 105} ~- - (402) -I - 0 RESE ~~ AR-LR ±CMD-0 
I I E6} + NOT STA• I N SMPL OR 

CU03 I ~- --

A 

AR-LR ±OP- 0 - SE L-0 - CONN 

1 ----
- ADDR - 0 AR-LR ±SUPR-0 

l_, ( IA5} 

L 
---
AR-LR ±SVR - 0 

N -
l-sEL-o& HOL□-o AR - LR ±HOLD-0 

(2AS} - CTRL L, I -A 
UNI T - - -- I A 

+SEL-0 & HOLD- 0 
INHIBI T R~ AR - LR ±SE L- 0 

~( IA4 } FROM CHNL - ~ ~ 

OR '- -CU INH IB I T 
TAG BUS 'i' 

,___ 

'-- B 

-
,,-- A -l 11 E3) , I I A2 I - +SUPR - 0 I I C2} CU041 

I'-.. +AbDR-0 ~-- -(3B4} +BUSY -CHNL TAGS & CONTROL SIG BUS 
A - STA INHIB IT 

--' (6D3 I , (3D I I ..... -A -CU021 
I (3A2} -QUEUED----1:::, 0R 
I ( JBS} - OP IN (3ES] -CHNL EN~ 

(3A2} +QUEUED 
( 305 I - DEV I CE ENIL...t::, 

INTERRUPT I ON I I B2 I +S UPR -0 
'-

(3A5] -UNIT EXCEPTI O~ 
+ INTERRUPT I ON 

-CU REQ l ' 04 I, - 6A3 ~-FL-
- I NTERRUPT I ON llDS) 

~ 
- REQUE ST- IN (402} -I-0 RESE~-

( I 84 , ( I BS I 
-NOT STA-IN SMPL "- OR 

CU02 I 
A - CLOCK OUT, (

4
A
4

} ,~ 
C 

- SUPR - 0 - -I - A 
( I BS} +OP-I~-

-A ~ 
I--- OR -OP-0 OR CLEAR 

A L -A cu 
-SUPR - 0 

+ CLEAR CU 1402 I (3A2} -QUEUED 
D 

--- FL-
- CLEAR CU (2CS} +CMD STORED _ A -+OP- 0 ....... r--

(4B2} +SERV I CE REQUEST _ ' - (3B4} -BUSY~ CUO 11 ( 3ES} - CHNL END_ _ CTRL UNI T 

A REQUEST +SRV-0 
( I B3 I -cu INHI BI T _ 

+CU REQ 
• (4A I l -~, °'I TD ~ •SR'-0 DLV 

(4A I} 
--FL -

, - CU REQ -SRV-0 
14D2} - I - 0 RESET_r:,,, OR "I 1.8 TO .... CUO I I 

- CMD- 0 
I 3.2US A +cMD- 0 DL y 

SRV- 1 N SMPL "--NOT 
CU07 I "- ~ (4B3} , (5C5} - NOT STA-IN SMPL .._ -E 
ss 
1.3 N - NOT CMD-0 SMPL , ( I A4 I 

us 
+NOT CMD- 0 SMPL - ~ 

PART N0.8458066 PAGE CUOO I 



I 4 I 5 I 6 

BUS- 0 SI G BUS- (2C I l , 1301 l +op-·r N (4D I , ( 5C I ) 

( I B2 l - ADDR- 0 +v-
ADDR I N y l,:J >ODD PAR ITY l2A2) +ADR-IN -SFI - CONN CPU BUS IN I-... - ODD PAR I TY OUT L__ ' (4E3] 

S IGNAL - FF - 6D3 ,._ 
AAOIO CU l 71 

" - ADR- I N )4 1 (3B4] +BUSY - - A OR 
+SEL- 0 & HOLD-0 A 

CU05 1 
1(2AI l ( I BZ) 

t--(4D 1 l +ON LINE .... A 
-+ ( I E2 l - NOT CMD-0 SMPL I-

OR 

( I C2 J - I NTERRUP T I ON L _:= 
,___ 

r-- A - A -- ,___ - (4E4)-BUS- OUT CHECK----1:::, 
- ADDR - 0 l4E2 ) -TEST I - 0----1:::, 

I-
(2C6) - CMD STORED__t::::, A 

OP I N ,___ 
~ -ADR-I N OLY +OP -I N - -- Fl - ½( I OI 

A I N DLY 

(4D2) - I -0 RESET___t::,,OR ~( 
1 n 2 I -

1 
t--

A +STA-IN DLY - CU021 -,__ r (4A IJ 
A 

- CHNL REOUEST 

-~oo~ -- A +SR -I N DLY 
( I C2l - INTERRUPT I ON ,-. t .BUS 

- CU071 Le - SRV- IN (ZC6) - CMD STORED ,--1:::, 3 . 2US DLY 
1-- -A +TAG-IN 

,--
-TAG-IN A 

N - CU REQUEST -

( I E61 +NOT SRV - 1 N SMPL 
(3E5 ) - CHNL EN_Q__A j3C I l .... ,-A {4B2 l +SERVICE REQUES..!_ -( I E6l +NOT STA- IN SMPL 

( I E4) -CU RE_g_ ---+ 
I 3 A2 l +QUEUED 

i--

( I A I l +ADDR - 0 - A ,__ 
- - CM D-0 

(3E5) +CHNL END 
TR I-

( IA3) - CHNL REQUEST_[ -
A 

{ I CZ) - INTERRUPT I ON -- ( IE4l +CU REQ _ 
A I SERVICE -(2A6) -SE L- 0 OR BURST 

QI A IN -SRV - 0---
{4B2) - SERVICE REQUE ST +SRV-IN 
{5C6 l +GATE DATA RE G -

4{6C31 ( 1D6) -SRV-~ ,--Fl -~- t:::,...._ 1scs I IC2) + I NTERR UPTION_ .... OR 6A2 f-<,-
-SRV-1 N -CHNL REOIJEST '--

CU06 1 OR +DATA RECEIVED -t-- A 

1 

A 

r H {1 D4) 
r-- T - A {2C6l - WRI TE OR CTRL CMO_ ,......._ 

,___ 
I--

STATUS A 

~( I D5 I , { I C3 I 
I N rrJ · - ~~~ SRV- IN 

- SRV- IN +STA-IN, 
16031 Q -

-- FL- ss +NOT SRV-IN SMPL .... f------i { I CS) I , 3US 

A '--\ {I C4) 

- SIA-IN ss +NOT STA-IN SMl'L 

+CMD-0 DLY l-i{4B4) I . 3US 
~( IC41.{ IA2.l 

+SRV- 0 DLY 
LB- NOT STA- IN +NOT CMD-0 SMPL :>Ml"l ~El) 

CHNL TAGS & -CONTROL SIG BUS -
DATE EC NO. DATE EC NO. TITLE CU- INTERFACE CONTROL 

2OA.0G,s 123300 IBM I TYPE 

PART NO. 845B06 I PAGE C\)001 



l 2 3 

COMMAND 
BIT 

,.B.IL 
0 

A -
-

TAGS & CONTROL SIG BUS 
-

6) CHNL 
~ 

±CMD BITS 0-7 
( IA4)+0DD PARI TL A +GATE CMD REG 

~ " 
, 

+CHNL REO 
-+AOR - IN 

(5C2) - +CMD-0 DLY 

(IA 

-
..... 

1-- -
~ 

\,._,,. B 

-N - -RESET COMMAND REG ISTER......_ 7 
1--

0 
..__ +INTERRUPT ION REQ A R 
CU I 11 - +S TA- IN DLY . 

L >- A 
(3B4 ) -B USY_.,_ 

3C6+UNIT CH ECK_ 
~ +OP- IN -. A 

·-- +ADR -0 

- -SEL-0 & HOLD-0 -
( 145) ~S-0 SIG BUS 

_j 
-OP- IN 

' 
I 

C l -ADR - IN -
-SRV- IN ' i 

-STA-IN ' 
- REQUEST-IN -

CPU BUS-IN 
AR-LO SIGNALS AAOI O , 

D 

E 

PART NO. 845807 PAGE CU002 



I■ - , -CMD BIT 5 

, +CMD BIT 6 

+CMD BIT 7 
: -CMD BIT 4 
~ -CMD BIT 5 

-CMD BIT 6 
~ -CMD BIT 7 
-

+CMD BIT 5 

, +CMD BIT 6 

~ +CMD BIT 7 - -CMD BIT 6 

, +CMD BIT 7 -
, +CMD BIT 6 

: - CMD BIT 7 
+CMD BIT 4 

, +CMD BIT 5 - -CMD BIT 6 
, -CMD BI T 7 
-

-CMD BIT 0 

+CMD BIT 3 -

0 
; 

-

4 

A 

.--- ~ 
A " 

r--
A r--... 

.---
A 1'. 

,---
A r-.... 

A 0 r--... 
R 

A 

--

5 

N +CTRL GATE SMPL 
13D2) 

+SENSE CMD 

G (6A2 } 

~(3CS) 
SE CMD 

; 

+WR I TE CMD 

6 

COMMAND BUS , 

'v ' 
- WRITE CMD 1'. 0 +SEL-0 OR BURST ( 

l 4A I) 

1041 -SENSE CMD 1'. R 
- CTR L CMD ,-.., 

. I I B2 l - SEL-0 & HOLD-Q__t,,, 
-

-READ CMD 1'. N +READ CMD -rl l; +CTRL CMD 3A4 , I 3E4 l, ISC2} SAi 
SB3) 

1
3ES! 603 

, 6A3 

ro ~ -CTRL CMD TI-'~ A 

COMMAND mm crl-f---lJ 
-CTRL SET CHNL END . 

ISCS) 
(4B4) + - CTRL CMD 

A -CTRL CMD DLY 
: 1zc4 } l3C6) + UNIT CHECK 

1
3E4l 5B1 
SA3 

-WR I TE CMD 

-NOP CMD 
L..f( 3E4) 

-READ CMD N - WR I TE OR CTRL CMD '[ I 05) ,....,_.---
+WRITE OR CTR LCM[ 0 

,....,_ R 
N -CMD STORED 

, 11 BS l , I I C4 l , I 3A I l , I 4A4 l 
L..b - 1 0 +CMD STORED 

" R ,-- A 0 

rl3N R ss "- (3B3) 11D2) 
"- ~ ,--

+READ CMD i---(2B6} - CTRL CMD DLY __b. - A 
DOC EN D ..___J 

(3E4) 

STOP 
(4AS} (4C6)+SENSE BYTE 2 B IT I 

N 
ss ,-- +DOC END STOP -1 ~ 

I 3D6) 
+CMD BI T I 1--- FL--

+CMD BIT 2 " 
~ (3B3}-BUSY LATCH RESET CUIO I 

DATE EC NO. DATE EC NO. TITLE 
i.::2::;0A::,:~;.:G.:.'S-4-.:.;12:;.;3.;;.00.;...+------lt-----t IBM 

CU COMMAND REGISTER 

TYPE 
PART NO. 845807 PAGE CU002 



2 3 

CHNL TAGS AND CON TROL SIG BUS ~ 

A 

(2C6) - CMD STORED_ A 
+BUSY -

+STA- I N A 

- +STA-IN DLY 

'------

, 
' 

- INTERRUPTION -+CMD-0 - 0 "-' 0 - L (3C3) +UNI T - R READY & NOT BUSY_ A R 
QUEUED A I 

- - OP- I N 
+QUE UED ! I C4 I ~ 

IC3 (4E2 )-TEST I-0_ 

~- FL -- +CHNL REQUEST 

"-- QUEUEQ I I C 11 -
-ADR- I N r-. ~ CU061 -- ( I D2) - CHNL REQUEST -(4D2) -I-0 RESET_~ - A CUOB I - -( 3C5 ) +DEV I CE __ ;ND_ 0 

+NOT STA-IN SMPL - R (2C5 ) +C - I 2CS l +CMD STORED_ 
A 

-CHNL REQUE ST -
l3E3) +ENGAGE_ 

A BUSY 

B 

r----o >-- - FL-
R r-,..__ " ~ 

- +SRV - 0 -A 
13B41 •B"SY p--- (6B6) +BUS- IN BIT S CUOB I 

- A +STA- INDLY - - BUSY LATCH 12 
RESET 

C 

i 
-OP- IN 

UN I T READY -~ A UNI T 
(4D3) -UN I T READY N +UN IT READY READY & 

t l3B4) - BUSY_ 
NOT BUSY 

t--FF- +UN IT READY & 
.; (3AI l - NOT BUSY 

ffi ,--F L -
-RESET UN I T READYTR 

CU091 ,_.t::, p::...... ~ 
L-

CU I OI 

- UN I T READY.& NOT BUSY 

. - CHNL REQUEST 
-

- · 

D 

- 0 " -STATUS LATCH 

+SRV-0 
R 

RESET .--
, A 
- +STA-IN , 

I 1C2l-STA INH I BIT -
CU09 I 

( I AS) BUS- 0 SI G BU~ (2AS! +CTRL GATE SMPL ,-- (4B3 ) -D I AG MODE 
A --

~ 
+BUS-0 BIT 0 

. +BUS-0 BI T I - +BUS- 0 BI T 2 
~ 

3 - BUS- 0 BI T ENGAGE - +BUS-0 BI T 4 
+ ENGAGE (3B31 -

E 

- FL -
- ENGAGE " l3B4 I 

~ CU09 I 

PART NO. 845808 PAGE CU003 



4 5 

, 
(4D3) +SEPARATOR OFF .---

(2B6) +READ CMD A 

(4B3 )- DI AG MODE~~ 
-STATUS- (6E3) (6E4 ) - DOC TO BE READ UNI T 
IN BI T 3 

-TAG-IN 
EXCEPTION 

+UN IT EXCEPT ION - (6D5) 

>-- FL -
I'... -UNIT 

EXCEPT I ON 
( IC I) 

CU09 1 

l 2C5) +CMD STORED 
A 

I -
! 6A3 \ +BUSY IC2 ,(IAS) 

!3B I l, !401 l - 4C I , SA i 
l's.. -BUSY 

;; IDl),(3C2) 
(4E3), ( 2B2 ) A - UN I T EXCEPT I ON (3E4l 

I (3E3) -ENGAGE STOP 

6 

*REFERS TO MFI MI CR MACHINES 

(4B4) -COMMAND REJEC~ -

(4E5) - SET AUTO SELECI........r::::, 2 ::::::.._ 
I 4E3) -SET BUS-OUT CHECIL..t::,, 
(4A5) -MICR DATA CHECIL..t::,, 

(4C5)-SET DATA OVERRUti.......r:::,, -
-CHNL REQUEST .---

~N-B--
' r A ~ 

.------
~ 

+ENGAGE 

-
(486)-SET DOC SPA CE ERROR 

.---
A -

-TAG - IN 
'(4E2) - TEST I - 0 OR READ - -

ll!i........, [ 2 D 5 ) 

'o 
~7 

- CHNL REQUEST 

-0 - R 
A [3ES ) +cHNL END DEVICE - END 

" +DEV I CE END -
- FL -

" r..... - DEV I CE END 

CU09 I 

I I 
10DE JMP - DI AG MODE MICR .---

1412 A 
1419 -, ..... >- 0 

CUl8 I - R .._ 
~ A 

[ 2BS ) - READ CM□ MICR• -.._ A 
[4A4 l +DOC END LATCH Mlffi' -(2B6) - CTRL SET CHNL END 

-UNI T EXCEPTI ON STOP 
(2B5 ) - NOP CMD 

(4E6)- SENSE END CHANNEL 
END 

(2C6) +DOC END STOP 
+CHNL END -

- FL -

" 
r-... - CHNL END 

CU08 I 

~UNI T CHECK 

CHECK l! ftUN I T 

~ - FF - .._ - UN I T CHEC~
4 " -0 

(2B6)+ READ c~~ 
R CU09 I 

(3C5)-SENSE CM!L N 

+OP- IN .---
A r 

+ADR-0 

-SEL-0 & HOLD -0 
r 

T 
+CMD-0 ,-- R 

A (3Bl,16B5l 
, 

+SRV-IN DLY 

{4A4) +DOC END LATCH_ ,--
A 

( IC I l ;. -TAG- IN 

- CMD- 0 
r 

' -SRV- IN SMPL -
r 

2C4 +CMD BI T 3_ 
A 

+READ CMD 

+ TERM I NATE READ 

~ 
A 

TERMINATE 
READ 

Ml CR* -

BI l BS 
cs 
C4 

C3} 

(2B6) + READ CM□ 
- FL -

"- -TERMINATE RED " -1 4C I ) 

CUOB I 

13D4\•! I C4j,l4C l l 
4B I , 6AS 

(1D2 ] ,( I CS),(ICI) 

DATE EC NO. DATE EC NO. TITLE CU STATUS LATCHES · 
~2.;.0 __ Au...a·~...a~-'-ls----'-1""23'"'3""0..a.O-+----+-----t IBM TYPE 
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L 

'- ' 

\.__ 

'-

A 

B 

-

C 

,-

1 I 2 

COMMAND 
BUS 

--2A6 

+READ CMD 
+WRITE CMD 

+READ CMD · -l&..;.:.:.=::....:::.:::._-J A 
( I DI l +SRV- 0 
+SRV-INDLY- O SERVICE 
( IB61 L A R RESPONSE 

(I E2}+SRV-O Db.L ..-- -
+WRITE CMD 

(404} -I- 0 SRV REii[it~T -SERV ICE RESPONSE 

CU26 I · 

~o 
+READ CMD .... R ---:-, 

_ A I +SERVICE REQUEST 

-CONTROL CMD ~ ~ _J ~ -SERVICE 

( I D2},( ICS} 

REQUEST 
-SENSE CMD ..... TI 

l ~ _-.:..:Rc::;EA'.:'.!D~C.!.!M~D __ __[ ..... ::,1-:-
~--.:..W:,.:.R.:..I T:..:E:....:.C:.::MD:__ _ _r .... ::,i R A 

L._ L.Ct-..::....._-I::;.-..:0::....:::D.!.I :,:SC::.::O:.:,:N~N::,:EC:;_T!,_ ___ _,.. 
(3E5}+CHNLEND ' --

-

(3E6)-TERMINATE READ -
(3B4) +BUSY- Ai-.... -I-0 READ CALL 

-
+READ CMD 

r(4E5l+SENSE CMD 

+CHNL END 
A -I-0 RESET REG SCAN LATCH 

+WRITE CMD 

+WR OR CTRL CMD 14E3 
ON LINE 

N r----=I-..:O~W!.!..R !..!I T-=.E....:C~A!.!:La!:L ____ _.aJI 

-ON LI NE .... +ON LINE • ( IA4}, (4D2) 

(3B4)+8US~ o--FL-

I 3 

-END OF DOCUMENT · DO ,-----'---=..:..:.::.:...:::.:..:..:. ___ .... C::,,j SS .:-A C END 
2. 8 ust-----L--1 LATCH 

.,__---L..._:>11-- FL-

+WRITE CMD -

( IE2 ) +CMD-0 DLY A 
-DIAGNOSTIC MODE 

(5A6) -INVALID CONTROL COMAND.::r;; -
(5A4) -REJECT READ CMD ---1::,:,. ~ 

(5A4) -REJECT STACKER SEL CMD j::, 

---1::::, 

CU081 

COMMAND 
REJECT 

-- FL-
::::,,,_: 

---D~IA'-'G'-MccO:.::Dc.:::E__,(3A4) • (SA i ) • (5A3)' (3D3) cu 191 

I 

-SENSE CMD -
-NOP CMD A 

(3C6)-UNIT CHECK_ 

+CHNL REOUEST 
,_ -CMD-0 SMPL _r::.

0 
-SENSE LATCH 

I u 1-... RESET 
-I-0 RESET r-... ~p---+.:=.::.::.;_ __ -4• 

CUl91 ,._ N 

r-~U'-N'--'IT-'-"RE"'-A"'D.:..Y __ (3CI) +SEPARATOR OFF 
,t,. ,t, 

+-UNIT READY 

-TAG-IN 

INTERVENTION 
,;;- REQU IRED 

I 
-

D FROM I/0 UNIT II CU261 I-0 ENTRY BUS ~ --n-
I 

l ,~~s~p -
( IA5) 

.: 

--

E 

( I E6) 

-READ CMD 

t-Bus-o BIT o -
-*""-B.::..U.:..S.:.._.::..O..:B:..:l ..:..T_::_I _J A 

. -BUS-0 BIT 2 

. -BUS-0 BIT 3 
_ - BUS- 0 BIT 4 

- -BUS-0 BIT 5 

. - BUS-0 BIT 7 
+CHNL REQUEST 
+C MD - 0 DLY 

t -POWER ON RST ~ -
( 4 0 2 ) +ON LI N.L.J::,,. ~ P-.."'----it----=-I=..-..::0....:R~E:..:S:::.E.:...T --6 

{ID2)+CLEAR C~ ~ (IA21 , (IB4) 

(4E2) -OP-'L_j A 

~HESTI-0 

TEST I-0 

:::..Ji 

CU06 I 1H ( IC I ) • ( I E3l 

OR RD (3B6) Hf3BI),(4C4) 
(4A5) 

- -FF-
-.. -H:ST I-0 

+STA-IN SMPL ._ ,--
-I-0 RESET ._ O ( -c__ CU031 

L........4(3A3),(IB5) 

J CHNL TAGS & CONTROL SIG BUS 
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j 

+UNIT READY .--,;-

(4C3) +SENSE LATCH RESET ( ~----' 

+ADR-IN -
+CMD-0 DLY A 

(3B4) - BUSY 
-CHNL REQUEST -

(IA4)-0DD PARITY OUT >--

LA~ 
(4D I l+-WR OR CTRL CMD_ 

+SRV-0 OLY 
+SRV- 11>1 DLY 

""""""1_ CUl92 

..... 

-SET BUS-OUT 

CHECK (3A6I~ 

I'-... 

BUS-OUT 
CHECK 

f---

(4C3) - SENSE LATCH RESUl:::,, 
-Fl-
~ 

CUl 91 



END 
:H 

Ft 

-
I 

MAND 
ECT -
FL-

4 5 6 

~ I-0 EX IT TAG BUS 

AA020 

(3E4) (ICl)-CLOCK OUT 
+DOC END LATCH (2CS)-CMD STORED 

(3D6) 

.._-RO-. -MICR DATA CHECK (3A6) 
r:- SET DOC 

CUIBI (2C4) -CMO BIT 0~ - - --_T_A_G_I_N-i A SPACE ERROR 
r-....l M .,__ L-.__ _______ ____,_...,L-

+DEVICE E~A 
) IES) - STA- IN 

+RE AD CMD 

+I-0 DATA CHECK MICR 

+COMMAND REJECT (6BZ ) 
(2B5) 

_,_ 

-~ A 
.___ 

- DAT A 
OR CHECK 

" 
- FL-

+DATA , (685 I 
CHECK 

.--FL-
ltSENSE BYTE I BIT 7.._ ....,_~__,h 

:u1n ' I 
- SET DOC SPACE ERROR 

DOC SPACE ERROR 

TO 
I-0 
UNIT 

(385) 

i-... - COMMAND REJECT +I-0 DATA CHECK OCR 
!-""-------,, ( 3A6) 

~ ~~"-
+SENSE BYTE I 
BIT 7 LCH(6E5) I 

.ATCH 

-DATA OVERRUN r-.... 

(4D2l -I-0 RESEL..t::.o 

SET DATA 
OVERRUN 

--fl -

(3C6 )+UN I T CHE ciw---,;- R .,.C_U_I -91__. 
+DATA OVERRUN I M 

CUl9I . - ~ - FL- -
t---.. - DOC SPACE ER 

(SB I) 
cu 192 

-----I'( 2 C 5 ) 

+SE NSE BYTE 2 DOC END 
B I T I rr- SW I T CH 

- SET DATA OVERRUN_,i3A(J,_+-l ___ -_TA_G_I_N....,I 
.L.f"""A L-

-----I ( 4 E3 ) I .. OVERRUN 
- ----------;L-tol ,.._ If-DATA 

+SENSE BYTE 2 
BIT I LCH(6D21 

- FL--

N +SENSE _,,4D3) 
LATCH RESET'" 

(SB4) -SET OVERRUN____t::,L_JR 1-"'---+-"-1 OVERRUN 
--FL -- (6C5 ] 

" 
CUl92 

(3A4) 

-I -0 SRV REQUES T 
l~-.:..:..;_;--'-=---------f, (4B I ] CU l9 I 

~ I-0 ENTRY BUS , 

/ENT ION 
JIRED 

-
192 

+ I NTERVENT IO N, (6CZ I 
REQUIRED 

' 
+SENSE BYTE 

.--------;r--;:: ~~LE~¥TO 
-TAG-IN 

L_ 

2 BIT 2 r;- DOC UNDER 
READ HEAD 

-TAG IN 
+SENSE BYTE [__ 

- FL-
BI T 2 LCH 

I CUI :;I L 

... -~Sc=.E .:..T --'-A'-"U..:..T D:c....::S-=-E -=.:L E::.:C...:.T_---1 ( 3 A 6 ) 

AUTO 
SELECT 

- -FL--~ ,-... +SENSE BYTE I 
+SENSE BYTE I BIT 6 "- -~~' ~,._,,.--+-'-'• 8 IT 6 LCH , ( 6D5 

~ CUl92 ,... r--FL - r--,._- AUTO SELEP Ef l3A6lL ________ _________ ....i..;.. sst 

-OUT 
~ CUl92 

+BUS-OUT CHECK , (6D2) 

H--

2 , (6E2] 

SENSE 
BYTE 2 

+SRV-IN SMPL r-.... -l--+...-- ---1 A 

(4C I) +SENSE 
--FL--

CMD~ .,._~ _i:::,..-, ~ _ 

I CU l 9I ---~ A 

,--

~ ___.:+.:!.S!:.RV!..-...!l.:.:N _ _______ 
7 

_ _ 
1 

___ 

..__ A 
+SRV-0 

i-::=,.._-__,,Bcs,U,,___S ..,O"'U"-----'TC<'-'H"'-E"'CK.,____-1- ( I BS I 

- , 
91 

·--------------..1~-+~S~R~V..:.-!:!.O....!D~L:.!.Y _________ 7 _ 
I 

(6E I) 

+SENSE GATEA6E3l 
BYTE 2 --

+SENSE GATE 
BYTE I -

-SENSE END_-'3E'f) 

DATE EC NO. DATE EC NO. TITLE CU-SENSE DATA LATCHES 
ioAuG,s 12 OD IBM TYPE 



1 2 3 

(3B4l+BUS~~ 

A 

(2B6) +READ CMD~ I 
L___--+--L-----------

NL 
0 

(4B3 ) - DI AG MODE---1-R 

B 

C 

D 

E 

(6E2 ) -PPL CTR~ 
(4B3) -DIAG MOD~ 

-

(6E4 ) +DOC, TO BE REA~O 

(4B61 - DOC SPACE ER ---1:::, R 

(4E5l - AUTO SELECT ER.....t:::, 

-CT 
(2B6 

RL SET CHNL 

END~ 
" N A -

I 

+BUS-0 BIT 0 

7~ : +BUS-0 BIT I 1418 
- BUS-0 BIT 2 

CUl8 I - -dlUS- 0 BIT . 3 - -
~o,.. 

+BUS- 0 B I T 0 - R 

: +BUS-0 B 1 T 1 
A 

1 
_ -BUS- 0 BI T 2 -+BUS-0 BI T 3 
: +BUS-0 BIT 0 -
~ +BUS-0 BIT I A 

L.__ 

( I 
I 

, 
+BUS-0 BIT 2 ASI -

l 
- BUS-0 BIT 3 

: +BUS-0 B IT 0 
.__ 

A \ , \ 

+BUS-0 BIT I - +B US-0 BI T 2 

~- +BUS-0 fill 3 , .......,_ 

,rt \ ~---
\ \ 

+BUS-0 Bl,f 4 ~ , \ 8 

CUIB I 
~ 

JMPR 

- - B,Us-'O BIT 4 1412 , 
'· 1418 ,-

1419 ,____ 
CUl81 

- +BUS-0 BIT z (5B5 l 
~'tBUS-0 BI T 3 ( 5C5) ' _ +BUS'-0 BIT 5 (5C5} 
, +B US- 0 BIT 6_(SCSJ 
, +.BUS- 0 
, BIT 7 (SCSI 

BUS - 0 SIG BUS 
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ALLOW 
STACKER 
SE LECT 

. .__ 

- FF -
t::::,..___ 

CUl31 

(2B6 I -CTRL SET CHNL END - -

' 

.._ 
N 

LA TE ST ACKER 
SE LE CT 

A I"-(6E41 +TEST LATE STA CKER SELECT ,---

- FL-

"'" 'o 
,~cu,,, 

~ 
12851 - READ CMD 

CU l 81 

+ALLOW CTRL GATE 

~ 
+CTRL GATE 

(286) +CTRL CM~fi 
( 2A2l +GATE CMD REG 

,.... 
; 

4 (SAS } f--+--
0 ' 

,- A - CTRL O & I 
+BUS-0 BIT -
+BUS-0 BI T I , 

t--,,- A - CTRL O & NOT I ( 50 3 +BUS-0 BIT 0 
f--+-, -BUS- 0 BIT I , ~ 

1-( 5D4 } .,_ T -CTRL NOT O & I 
BUS -0 BI T 0 

: +rius -o BIT I ( 5D 3 
" - -tTRL NOT 0 & - A ~ 

-BUS-0 BI T 0 -NOT I ~ - -BUS-0 BIT I -(504} - A - CTR L 2 & 3 
tBUS-0 B IT 2 ( SE 3 

= +BUS -0 BI T 3 
I--+-- p---

....- A - CTRL 2 & NOT 3 ~ +BUS -0 BI T 2 - -B0S-Q, BIT 3 ' , 
r-(504) - (S E 3 ._ A - CTRL NOT 2 & 3 

-BUS-0 BI T 2 
~ -+BUS-0 BI T 3 - I--+-

~ A - CTRL NOT 2 & -
-BUS-0 BIT 2 

, 

- NOT 3 I--+-- BUS- 0 BI T 3 
, ½ ( 5E4l -



I 4 T 5 I 6 

( 5C3 l +BUS- 0 B 1T 4 
A JMP 

( 5C4 J -CTRL GA TE 

- '""cl A - REJECT READ CMD (
4

B
3

l 
-{6E3)+1428 COMMAND REJECT_ R 
J MPR 

_ +CONTROL 13 OCR 
I---

IODE 
f-- , 

J1L A STACKER .__ A r--... - REJECT 
(4B3 I 

+STATEMENT TEST SW ON lfil ~ - INVALID CONTROL COMMAND 

_ END 
SEL CMD 

JMPR (6E2) =u (4B3 l - +CONTROL 14 1412 f--r - , 1419 A t-,..._ - SET OVERRUN (4C4) NOPPL ·- , - +CONTRO L 3 -~ ~ 

0 1418 : +CONTROL 4 
R 3PKT -FORCE REJE CT '+CONTROL 5 1418 CUIB I 

, +CONTROL 6 "ACKER 

- '+CONTROL 7 
- +CONTROL 8 

- + CONTROL 9 
'+CONTROL 10 

- - +CONTROL I I 

'+CONTROL 12 
(SEl)+BUS-O BIT 2_ -~ 

A -BCD B TO READER: 

-( ID6)+SRV -IN_A 
DATA REG - -BCD A TO READER 

I 

+GATE 
A --( I E2) +CMD- 0 DLY _ 

{SE I) +BUS·O BIT 
3 ___ 

-CTRL GATE (2B5l+WRITE CMD _ 
(SEl)+BUS·O BIT 5_ - -BCD 4 TO READER. 

N (SAS) 
~ ._ A "-

,_ - , . 
(SEl)+BUS- 0 BIT 6_ - -BCD 2 TO READER. ~ A "-

I 

--U:::,A 
(SEl)+BUS-0 BIT 7 __ - r--.. -BCD I TO READER, A 

-BUS- 0 , BI T p ...... 

,_ 4 r--... rn+CONTRO L ~ 

+BUS-0 BIT 
I 

- CTRL 2 & NOT 3 r--. t-- R 
{ IDS) 

- A 
--CTRL O & NOT I r--. ... ::: 

~ -
-CTRL NOTO & I ,-._-

+CONTROL 7 
A 

' - A -L-t:::, 
' - -CTRL NOT 2 & NOT 3 r--... 

... 
-.... 

~+CONTROL 2 
-CTRL NOTO & I "-- +CONTROL 8 

~ (SD 3) - BUS- O BIT 0 
- A -I "- - ~ ,, 

- CTRL NOT 2 & 3 r--. 
• -CTRL O & NOT 

A ,_ -CTRL 2 & 3 r--. ,. 
-CTRL NOTO & I "- - +CONTROL 9 - A -W::, - , 
-CTRL 2 & NOT 3 r--. ~ A 

-... L-t:::, 
' - -(TRI NnT n ,_ I r--.. - +CONTROL 10 . 
,_ 

A -

l 
(SD 3) - BUS- 0 BI T I " i07 +CONTROL 3 ,, 

-CTRL 2 & 3 r--.. ::: -· 
-CTRL NOTO & NOT I ...... - w l -rTRl O & NOT I r--... f--

. 
A 

::: A +CONTR OL 11 -
.., , 

-CTRL NOT 2 & NOT 3 " 
-CTRL NOT 2& NO T 3 "-µ f--

; 
- CTRL O & NOT I r--... f--

+CONTROL 12 
A 

A 
._____D, 

-CTRLNOT 2 & 3 r--. 
-, 

(Sf 3)-BUS - O BI T 2 " 107 +rmnoni 4 -CTRL O & 1 "-~ +CONTROL I 3 -CTRL NOTO & NOT I ...... 1--- R :::: 
-CTRL NOT 2 NOT 3 "-

A 
-CTRL NOT 2 & 3 ...... 

, 
-CTRL O & I r--.._-

+CONTROL 14 

3 

A 
, 

1---

-
-l 

--1:::,, A 
I' -CTRL 2 & 3 r--. L...b ,, 

-CTRL O & I r--...-
+ENGAGE - A 

{Sf 31 -Bus- o BI T 3 r--... o7 +CONTROL 5 
-CTRL 2 & NOT 3 "-i --CTRL NOTO & NOT I "- - LJ -CTRL O & I ,__ f--

+DISENGAGE 
A 

:::- A 
". -CTRL NOT 2 & NOT 3 .... 

- CTRL NnT 2 & 3 "-
, 

-CTRL NOTO & NOT I r--...- - I-0 EXI T BUS TO I -0 UNIT 
A + CONTROL 6 

~ 

--, , 
-CTR I 2 '- • r--... , ..__ 

AA020 

DATE EC NO. DATE EC NO. TITLE CU-CONTROL DECODE & STACKER 
20AuGr.S ,n,nn 
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1 2 3 

ToR 
1-1!~cH 

ADDRES.S- I N BUS , 

A 

JMPR (6A6) +BUS- IN PARITY BIT_.,_ 
A 0 .... - ( I 06) +SRV-1 N_ R 

CUIBI (2A4)+SENSE CMD 
,_ 

- I- (2B6l + READ CMD ~ ..._ 
+ADR-IN BIT P A (3B4) + BUSY A ss 

N ~ , 750 

'-- . - I- ( IC21 + INTERRUPTION ~t~ +DATA IN BIT P ..._ 
A ~ 

, 

-~ 
~ ---A 

CU21 I 

B 

GND A 0 
R N 

-· +ADR-IN BIT 0 rr , 

+DA TA- IN BI T 0 ----, A 
~ ----

l 
(4B4) +COMMAND REJECT 1---

A 
..__ 

- +SENSE BYTE 2 1---

BIT 0 A 
.-

CU21 I 

C 

GND 
A 0 

R h ..._ . +ADR-IN BIT I A 

+DATA-IN BIT I -; A 
,._ -~ 

(4D4 )+INTERVENTION -
REQUIRED A 

BY~ 2 
, .... -

(4C6) +SENSE - [1D6) +SRV-INfl--
BIT I Lff .A 

,- [2B6)+READ CMD 

CU21 I 

D l GND GND - - A A · 0 -0 ::::,,.__ ~ R { I ES) +STA- IN R 
[ \C 21 - STA INH IBIT 

+ADR-IN BIT 2 1--- . +ADR- IN BIT 3 -,;: ; A 
II A6)+ADR-I N 

+DATA -IN B)T 2. 
.,___ +DATA IN BIT 3 1---

A A 

--- ..__..__ -,-,-
(4E4) +BUS-OUT CHECK 

.,___ 
GND 

A A 
, ... - l4E6) +SENSE GATE BYTE I 

(4DS] +SENSE BYTE 2 
..._ +SENSE BYTE 2 BIT 3 

A A 
BIT 2 LCH l4E6) +SENSE GATE BYTE 2 ..... ----

E 

CU22 1 

1cm, 

- STATUS IN BI T 3j -
[3A4l 

ENTRY BU~ 

, ' ,~ 
I-0 

t-PPL 
,~ 

.+STATEMENT TEST SW ON 14 19 CTRL +1428 COMMAND REJECT 
, ,,SAS) ... sA I l : {SAS) 

[406) 

..._ 
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4 5 6 

-CPU BUS IN 
-EXTERNAL INTERRUPT SI GNALS 

. AAO IO 
-BUS- IN BIT p 

' 

(3E5) +CHNL END 
A 0 r-.. -BUS-IN BIT 4 +BUS- I N PARITY, 

R PG BIT (6A N 
u I 

+ADR- I N BIT 4 
~ -

21 

+DATA IN BIT 4 
- T 

(4B5) +DATA CHECK T 
-

+SENSE BYTE 2 A - BIT 4 -
~U2; 

-BUS- IN BI T 0 

(3D5J+DEVI CE END A R r-.. -BUS-IN BI T 5. i I "' N +BUS- IN BIT 5 
,383 l ' 

+ADR- I N BIT 5 ~ -
1---+DATA IN BIT 5 A ~ 

---(4C5] +DATA OVERRUN f--
A 

,...._ 
+SENSE BYTE 2 BI T 5 -A c' 

.-
CU231 -BUS-IN BIT I 

(3C6] +UNIT CHECK A 0 r--. -BUS-IN B IT 6 
R 

1---.+ADR- I N BIT 6 A ; 

+DATA I N BIT 6 -A 
,_ r-r-

(4E5) +SENSE BYTE I r--
BIT 6 LCH A 

.-r- -+SENSE BYTE 2 A - Ii 1 1 b 
-:: ..... 
' i:::,....._ 

UL!+ -BUS- IN BI T 2 

l3A5)+UNIT EXCEPT I ON A 0 r--,. - BUS- IN BIT 7 
R 

; ; 
+ADR-I N BI T 7 1---

A 

--"' 
+DATA IN BIT 7 7 

-,-r-
(4B6] +SENSE BYTE I BIT 7 LCH t---,;: 

+SENSE BYTE 2 BIT 7 -;;:--
-
!2 1 

UZI+ -BUS- IN BIT 3 , ;-;J 
+TEST LATE STACKER SELECT 

- /582) 
V 

-DOC TO BE READ. (3A4], l5Bll . 

DATE EC NO. DATE EC NO. TITLE CU- B"IJS - IN ASSEMBLY 
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