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FIELD ENGINEERING DIAGRAM MANUAi. 

FOR 

2314 DIRECT ACCESS STORAGE FACILITY 
MACHINE TYPE NUMBER, MODEL NUMBER C !F APPLICABLE) AND MACHINE NAME 

CONSISTS OF THE FOLLOWING : 

FORM NUMBER (BASE FEDM J * y 26-4001- '2 

FORM NUMBER ( FES) * * 

~OTES 

:II THE FEDM AND ITS FES
1
S iNCLUDE A SYSTEM DATA FLOW DIAGRAM, UNIT DATA AND CONTROL. 

DIAGRAM, 110 OPERATION DIAGRAMS 0 AND CONDENSED LOGIC FLOW CHARTS AS APPLICABLE 
TO THE UNIT( S) BEING SHIPPED. 

:m WHEN A FE OM IS ORDERED FROM MECHANICSBURG, ALL APPLICABLE SUPPLEMENTS WILL BE 
AUTOMATICALLY SUPPLIED. SUPPLEMENTS CAN IE ORDERED SEPARATELY BY APPLICABLE 
FORM NUMBER. 

W FIELO fNGINEEAiNG !>tAGqAM MANUAt. 

** FIELO f~GINEEAING SUPPLEMENT 
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[ sitAl'lllt: I F E_OM I 0 OWG .tri~ T '", 'h_..... I PIUIUO lllUJ. INC. fiO. 
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MISCELLANEOUS DATA 

A. LOGIC VOLTAGE LEVELS: 
(UP) (MAX) .(MIN) (OOWNI !HIN). (MAX) 

. 1. + +6.28 TO +2;0 +.3 TO 0 ST.\NDARO LOGIC 

2o +3809 TO +28.4 + 1. 3 TO 0 SOLENOID AND LAMP LOGIC 

.3 Q +3.5 TO +.65 ·0.S TO -3.5 FILE LINE DRIVER/RCVR LOGIC 

4. +30 TO +23.2 -36 READ SELECT 

s. +6.0 TO ·0. 5 -26.2 TO 28.0 WRITE SELECT 

6. +6. 0 - TO +5.0 +2 TO o.o ERASE SELECT 

7. +3 TO +1. 7 -25.0 TO -36.0 Y SELECT 

8. +S TO +1. 7 +0.7 TO -0. 15 FCU LINE DRIVER/RCVR LOGIC 

·B. SPEC~Al VOLTAGE lfVElSn 
TRANSDUCER OSCILLATOR OUJPUT A2/6D07 a 
(REFER TO LOGIC FU/FL056 

~0.42 TO 13.2 VAC P-P 

FILE BUSS llNEs TAG LINE USAGE 

BUSS CONTROL SET HEAD SET DIFFERENCE SET CYLINDER 

0 WRITE GATE NOTE 1 SET FWD. lTH. RESET D!FF 128 SET CAR-128 

1 READ GATE NOTE 1 RST UNSAFE NOTE 2 RESET DIFF 64 SET CAR-64 

2 SEEK START NOT USED RESET DIFF 32 SET CAR-32 

3 RESET HAR SET HAR -16 ~ESET DI ff 16 SET CAR-16 

4 ERASE GATE SET HAR-8 RESET DIFF' 8 SET CAR·8 

5 HEAD SELECT SET HAR-4 RESET DIFF 4 SET CAR-I+ 

6 RE TURN TO 000 SET HAR·2 RESET DIFF 2 SET CAR-2 

7 ADVANCE HAR SET HAR-1 RESET DIFF 1 SET CAR-1 

NOTESi 
- . 

READ ANO WRITE GATES CANNOT ACTIVATE THE READ/WRITE CIRCUITS WITHOUT HEAD SELECT. 1. 
2. BUSS 1 AND SET HEAD Will RESET FILE UNSAFE ~SELECT LOCK) ONLY UNDER rNOEX WHEN 

PERFORMING THE FILE SAFETY OIAGNOST~C TESTS . 

,: 

At..C. 
2 X 8 SW 

CHN ACC 

2 CH SW 
N 2 CH SW 

ADDITIVE CARD COPES (ACC) 

DESCRIPTION 

2844 ATTACHMENT IN 2314 

AIRLINES BUFFER FEATURE 

TWO CHANNEL SWITCH FEATURE 
NO TWO CHANNEL SWITCH 
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IBM 
FIELD ENGINEERING 

ADVANCE REFERENCE INFORMATION 

P/N 2267761 

SHEET-2.... 

ING. DATE 
CHANGE NO. 
L, 

MACHINE TYPE-2 .... 3_14 __ 

THIS DOCUMENT CONTAINS ADVANCE REFE~ENCE INFORMATION. ~ 

BECOME FAMILIAR WITH CONTENTS. FILE IN FEHH FOR 

FUTURE REFEAENCE. 

SECTION 

0 

2 

3 

13NOV67 
422911 

29DEC67 
422930 

.tl!fil 
SUBJECT 

HEAD CLEARANCE GUAGE PIN ~200110 

RADIAL ADJUSTMENT CHECKING PROCEDURE 

HEAD CLAMPING PROCEDURE WITH CLAMP 
STRIPS ANO SPREADERS RELEASED ON 
E/C '229t0. 

BIT COUNT APPENDAGE OESCRf PTtON 
RELEASED ON E/C 420949 ANO E/C 420664. 

19MAR68 07NOV68 
422963 i.20949 
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IBM FIELD ENGINEERING 
ADVANCE REFERENCE INFORMATION 

MACHINE TYPE 2314 ---
SECTf ON 0 

HEAD CLEARANCE GAUGE P/N 2200110 

P/N 2267761 

SHEET~ 

THE PURPOSE OF THE HEAD CLEARANCE GAUGE IS TO CHECK FOR HEAD-DISK INTERFERENCE 
WI TH WORSE CASE DI SK PACK. IN UNLOADED CONDITION. 

THE GAUGE MUST BE USED WHENEVER A HEAD IS REPLACED. 

THE GAUGE MUST BE KEPT IN THE KIT SUPPLIED WHEN NOT IN USE & SHOULD BE CHECKED 
FOR ANY TYPE OF CONTAMINATION BEFORE USING. 

Q.lSCRIPTION OF USE: 

AFTER THE HEADS HAVE BEEN INSTALLED & ALLIGNEO THE VERTICAL POSITION MUST BE 
CHECKED US1NG GAUGE 2200110. THE GAUGE SHOULD BE PLACED ON THE MACH1NED 
PORTION OF THE BASEPLATE DIRECTLY IN FRONT OF THE CARRIAGE. WITH THE GAUGE 
FLUSH AGAINST THE BASE OF THE CARRIAGE & CENTERED BETWEEN THE~HEADS, THE HEADS 
SHOULD BE MANUALLY EXTENDED UNTIL THEY ENTER THE SLOTS OF THE GAGE IN UNLOADED 
CONDITION'. TRIP HEAD LOAD CAM LATCH BEFORE MANUALLY EXTENDING 
CARRIAGE. BE SURE THAT THE HEADS ARE COMPLETELY UNLOADED. 
NOTE: ALL0\"1 THE GAUGE TO REST ON THE BASEPLATE WITH ITS OWN WEIGHT. 

DO NOT HOLD IT IN PLACE MANUALLY. IF ANY OF THE HEADS INTERFERE 
WITH THE FINS ON THE GAUGE, THE HEADS MUST BE REMOVED & 
RETURNED TO PLANT FOR REWORK. 

NOTE FOR WTC • MACHINES ONLY 

MACHINE SERIAL NO. 73-10163 TO 73·10260 THE ABOVE MACHINES MAY NOT 
HAVE A CUTOUT tN THE BOTTOM OF THE SHROUD FOR CLEARANCE OF THE GAUGE. 
REMOVE THE SHROUD ON THESE MACHINES TO PLACE THE ~AUGE AND REINSTALL IT 
AFTER HEAD CHECK. 

IHI. DATE I 13NOV67 
CHANGE NO. 422911 

29DEC67 
422930 

19MAR68 
422963 

07NOV68 
420949 
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II 
FIELD ENGINEERING . 

ADVANCE REFERENCE INFORMATION 
PIN 226zz61 

SHEET .J.;J.. 
MACHINE TYPE 2314 

SECTION 1 

THE PURPOSE OF THIS INFORMATION IS TO NOTIFY THE FIELD OF A METHOD OF 
CHECKING RADIAL ADJUSTMENT OF THE INDEX TRANSDUCER TO DISK CLEARANCE • 

TO CHECK FOR THE PROPER DISK-INDEX TRANSDUCER CLEARANCE, INSERT 6 IBM 
CARDS BETWEEN THE EDGE OF SURFACE 17.;.tS AND THE 'STEP.PED FACE OF INDEX 
TRANSDUCER. ROTATE THE PACK TO VARIFY THAT NO BINDING OCCURS BETWEEN 
THE CARDS AND EDGE OF SURFACE 17 - 18. TO CH.ECK FOR MAXIMUM ALLOWABLE 
CLEARANCE, REPEAT THE ABOVE WITH 8 IBM CARDS. BINDING SHOULD OCCUR 
WHEN PACK IS ROTATED. IF BINDING OCCURS WHEN USING 6 CARDS OR NO 
BINDING OCCURS WHEN USING 8 CARDS, ADJUST PER THE FEMM TO MEET THE ABOVE. 
REO.U I REMENTS, 

INI. DATI 
CHANll NO. 
l. 

DIS~ 

29DEC67 
422930 

19MAR68 
422963 

07NOV68 
420949 

6 CARDS • GO 
8 CARDS • NO GO 

TRANSDUCER BLOCK 

l I· 
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IBM FIELD ENGINEERING 
ADVANCE REFERENCE INFORMATION P/N 2267761 

SHEET..!.:.!. 

-

IN9. DATE 
CHAHll.."O. 

MACHINE TYPE 2114 
_, _ _; 

SECTION 2 

THE PURPOSE OF THIS INFORMATION IS TO NOTIFY THE FIELD OF THE PROPER HEAD 
CLAMPING PROCEDURE REQUIRED WITH THE LASTEST LEVEL CLAMP STRIPS AND 
SPREADERS RELEASED ON EC 422910. 

NOTE: HARDWARE AT EC 422910 LEVEL IS DISTINGUISHABLE IN THAT THERS IS 
ONE SINGLE CLAMPING STRIP-NOT INDIVIDUAL SMALL CLAMPS. 

INITIALLY THE CLAMP SCREW SHOULD BE LOOSENED, THE ADJUSTABLE BACK ~TOP 
SCREW·S BACKED OUT 1/8 TURN AND THE HEADS PUSHED BACK AGAINST THEM. ' (DO 
NOT USE DUCK Bl LL PLIERS, USE HEAD All GNMENT TOOL. AS A HOOK}. THE 
CLAMP SCREW IS TURNED IN UNTIL. IT IS FINGER TIGHT AND THEN TIGHTENED AN 
ADDITIONAL 3/8 TURN (135°). CHECK TO ENSURE THAT HEADS ARE HELD BY 
CLAMP SCREWS I.E. NO BURRS ETC. THAT LEAVE THE HEAD ARM ASSEMBLY LOOSE. 
IF TWO HEADS ARE HELD BY ONE SCREW, BOTH HEADS WILL REQUIRE ALIGNMENT. 

WHEN ADJUSTING SEVERAL HEADS, LOOSEN CLAMPING SCREWS ONE AT A TIME ONLY . 
AND ADJUST HEADS TWO AT A.TIME. HEADS 1 AND 18 ARE ADJUSTED INDIVIDUALLY. 

l~DEC:6( 
422930 

19MAA68' 
422963 07NOV68 

420949 
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IBM FIELD ENGINEERING 
ADVANCE REFERENCE INFORMATION 

P/N 2267761 

SHEET!:.L 
MACHINE TYPE 2314 

..,..... ______ ,... ________ _.. ....... ..-...... -----------------------------------------------------------------
SECTION l 

THE PURPOSE OF THIS SECTION IS TO NOTIFY THE FIELD OF THE FUNCTIONAL 
CHARACTERISTICS OF THE tMPROVEO ERROR DETECTION SYSTEM CALLEO BfT COUNT 
APPENDAGE .(BCA). E/C l.t20949 INSTALLS THE HARDWARE PORTION OF BCA. E/t 420664 
INSTALLS THE MICROPROGRAM PORTION OF SCA. THE FUNCTION DESCRIBED BELOW IS NOT 
OPERATIONAL UNTIL BOTH E/C 420949 AND E/C lt20664 ARE INSTALLED • 

FUNCT .,_ONAL DESCRIPTION 

A. BCA CONSISTS OF TWO ADDITIONAL CHECK BYTES APPENDED TO THE EXISTING BURST 
BYTES. BCA rs PROVIDED TO fMPROVE THE RELIABILITY OF THE ERROR DETECTION 
SVSTEM. ERRORS ARE DETECTED IN READ MODE BY CHECKING THE BURST BYTES (AS 
BEFORE) AND BY PROCESS(NG BCA. REFER TO SECTrON 3, FIGURE 2 FOR AN 
ILLUSTRATION OF TRACK FORMAT. 

B. THE FIRST BYTE WITHIN BCA IS CALLED THE INDICATOR BYTE. IT IS PROVIDED 
SO THAT MACHINES WITH THE BCA FUNC~ION INSTALLED WILL BE ABLE TO READ 
DISK PACKS THAT DO NOT HAVE BCA RECORDED (OLD FORMAT) AS WELL AS DISK 
PACKS THAT DO HAVE BCA RECORDED. THE INDICATOR BYTE PROVIDES A· SECONDARY 
FUNCTION THAT WILL ASSIST THE C.E. IN TRACING WRITE PROBLEMS. THE ADDRESS 
OF THE PHYSICAL DRIVE THAT FORMATTED THE FIELD IN QUESTION IS PROVIDED 
WITHIN THE INDICATOR BYTE. BITS O, 1, 2, 3 DEFINE THE CONTROL UNIT ADDRESS. 
BITS 4, 5, 6, 7 DEFINE THE PHYSICAL DRIVE ADDRESS (A-J) AS SPECIFtED IN 
SENSE BYTE 4 (REFER TO CLO VOL 1, PAGE QA030). IF.BCA IS NOT PRESENT, THE 
BYTE FOLLOWING THE BURST BYTES IS A HEX "CC". IN NO CASE WILL THE INDICATOR 
BYTE BE HEX "CC" • 

NOTE: WHEN REQUIRED, THE INDICATOR BYTE CAN BE MADE AVAILABLE BY EXECUTING 
THE PROPER SEQUENCE WITH "FRIEND" DIAGNOSTIC AND BY: 

1. "SCOPING" THE ENO OF THE FI ELD, OR BY 

2. STOPPING THE MICROPROGRAM AT WORD 37C ON QR031 OR 38A ON QR04l 
AND DISPLAYING THE "BY" REG., OR BY 

3, READING THE BURST BYTES ANO BCA BYTES INTO CORE USING A SPACE 
. COUNT COMMAND ANO READ (KEV) DATA CCWS. 

EITHER METHOD 2 OR 3 IS RECOMMENDED. 

C. THE SECOND BYTE WITHIN BCA IS CALLED THE BIT COUNT BYTE.· THE BIT COUNT IS 
FORMED AND RECORDED WITH THE FOLLOWING SEQUENCE: 

1. COUNT THE DATA BITS IN THE SYNC CHARACTER INCLUDING BIT~ INTO THE "BC" 
REG. 

2. ADD TO THE 11 9C" REG THE DATA BITS lN THE FIELD. 

:~:"::11~~~1;s-1-~--,~~ I I 
l. 

~ ·~~ \ 
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IBM FIELD ENGINEERING 
ADVANCE REFERENCE INFORMATION 

MACHINE TYPE 2314 

SECTION 3 

C. (CONTINUED) 

PIN 226zz61 

SHEET .l:!... 

). ADO TO THE "BC" REG THE DATA BITS IN THE FIRST BURST BYTE. 

4. RECORD THE tN01CATOR BYTE. 

5. INVERT AND RECORD TH.E "BC" REG CONTENTS. 

f N READ MOOE, THE BIT COUNT IS ACCUMULATED AS ILLUSTRATED 
ABOVE. AFTER CHECKING THE BURST REGISTERS, THE MICROPROGRAM: 

l. TESTS THE BYTE FOLLOW I NG THE BURST BYTES FOR HEX 11CC". IF ~EX "CC" 
THEN EXIT, OTHERWISE GO TO STEP 2. 

2. READ IN THE NEXT BYTE, INVERT AND COMPARE WITH THE "BC" REG, 

3. IF UNEQ.UAL POST "DATA CHECK". 

o. THE HARDWARE ACCUMULATES THE BIT COUNT IN A BINARY COUNTER (118C 11 REG). 
THE MICROPROGRAM DISABLES THE COUNTER ADVANCE CONTROL AT THE PROPER 
POINT IN TIME. 

"" 

..... DATE I 07NOV68 I I I I 
CHANll NO. ~20949 

L 
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P/N 2267761 

SHEET 3-4 

LOCATED ON NS241 LOCATED ON RCOl I 

CA•CX 
RO OR WR DATA 

CA=DR SET 

CB•OR DISABLE 
LATCH 

RD DATA GOOD 

WR DATA GOOD 
SET 

ADVANCE 
LATCH 

ADVANCE I BINARY 
I I COUNTER ---

ESET ADV LATCH RESET 
~BRO 

HARDWARE 

RESET 

FIGURE I: BCA HARDWARE 

HARDWARE DESCRIPTION (REFER TO FIGURES 1 AND 2) 

A. THE HARDWARE RESETS ITSELF DURING THE "AM" AREA • 

RESET 

8. THE ADVANCE LATCH SETS AT "DATA GOOD" TIME, WHICH ALLOWS THE COUNTER TO 
ADVANCE WITH EACH DATA PULSE • 

C. IN WRITE MODE, THE MICROPROGRAM SETS THE DISABLE LATCH WITH THE STATEMENT 
cx~o, WHICH OCCURS DURING THE FIRST BURST BYTE. THE ADVANCE LATCH 
RESETS WITH.6BRO • 

D. IN READ MODE, THE MICROPROGRAM RECOGNIZES THE LAST DATA BYTE AND GENERATES 
THE STATEMENT DR.n DR D, WHICH SETS THE DISABLE LATCH. THIS OCCURS AS THE 
FIRST BURST BYTE IS BEING READ. THE ADVANCE LATCH RESETS WITH BRO. 

BC 
REG. 

::-~:.'!! Tgr=s -~T--------1 ----J I , I 

... 
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P/ N 226J7_61 

SHEET .22. 

ZND BYNC BURST BURST INDICATOR BIT COUNT 
IAM BYTEI e

1
YTE I DATA f , I BYTE l BYTE I BYTE

1 

I BYTE I GAP 
> I t I I 

I I I ~BCA -.I 
I I I 
I I I 

DATA GOOD* I ' ~/ff//$/#&" 
I ~ I 
I 1 I 

ADV LATCH I I 
f ~,------, 
f I 

DI SABLE LATCH ** ~I_-------

* DA'tA GOOD FALLS DURING THE FIRST ~URST BYTE IN WRITE MODE 

**SETS WITH DR.n DR~D IN READ MODE. 
SETS WITH CX-+-0 IN WRITE MODE. 

FIGURE 2: · TIMING CHART ANO FORMAT OF BCA 
FOR BOTH READ ANO WRITE 

TESTING FACILITY 

ROUTINE "DO" OF IN•LINES TESTS THE BCA HARDWARE TO ENSURE THAT THE LOGIC 
COUNTS CORRECTLY IN BOTH READ AND WRITE MODES. REFER TO ERROR CODES HEX u4511 
AND "46" OF CLO VOL. 2, PAGE tlY092 AT E/C 420664 .. 

EH. DATE I I lNOV68 I I I I I I 
CHANGE NO. 420949 
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Restricted Distribution 

Field Engineering 

Maintenance Diagrams 

This manual is intended for internal use only and may not be 
used by other than I BM personnel without I BM 's written permission. 

2 314 Direct Access Storage Facility 

2844 Auxiliary Storage Control 



PREFACE 

This manual consists of maintenance diagrams for the IBM 2314 
Direct Access Storage Facility and the 2844 Auxiliary Storage Control. 

The system diagrams at the engineering level of the equipment 
should be used in preference to the maintenance diagrams wherever 
there is a conflict between the two types of diagrams. 

Third Edition 

This edition (Form Y26-4001-2) is a reprint of Form Y26-4001-1 

and incorporates supplement Y26-0590. 

Specifications contained herein are subject to change from time to 
time. Any such change will be reported in subsequent revisions or 

Field Engineering Supplements. 

Copies of this and other IBM publications can be obtained through IBM Branch Offices. 

A form is provided at the back of this publication for your comments. 

This manual was prepared by the IBM Systems Development Division, 
Product Publications, Dept. 455, Bldg. 014, San Jose, California 95114. 

© International Business Machines Corporation, 1967 
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cmCUIT DIAGRAMS 
Instructions .. .. . . . ~ . . . . . . .. . . . . . • . • • . .. . v 

UNIT PATA AND CONTROL DIAGRAMS 
2314 Storage Control - Sheet 1 • , •••••••••• 
2314 Storage Control - Sheet 2 •..••••••••• 
Stotage ~todule . . . . . . • ••.••.•••••••••• 
2314/2844 Subsystem .•••••••••••••••••• 
lwo by Eight Switch (Gate C-2844) •••• , , •••• 
Two Channel Switch .•..••..• , ••••••• · ••• 

I 

1/0 OPERATION DIAGRAMS 

2110-1 
2110-2 
2120 
2130 
2135 
2140 

Read . . . . • . . • . . • . • • • . . • • . • • • • • • • • . • 4110 
Write . • • . • . . . . • . . . • • • . • • • . • • • • • • • • '1120 
Channel Interface - Read/Write - Sheet 1 '. • • . . 4130-1 
Cha,nnel Intedace - Read/Write - Shcet·2 • • • • • 4130-2 
Two Channel Switch - Channel Entry .••.•••.• 
Two Channel Switch - Channel A Control ••••• , 
Two Channel Switch - Channel B Control •••••• 
Two Channel Switch - Data Transfer Control ••• 
Two Channel Switch - SCU Control • , • , • , , ••• 
Two Channel Switch - Channel A Exit ••••••.• 
Two Channel Switch - Channel B Exit ••• , • , • • 
Two Channel Switch - Switch Registers ••••.•• 
SERDES - AM Search •.•.•••.••••••••• , • 
SERDES - Read .....••.. · ......•.••.•• , 
SEl\DES - Write .•.•••.....• , ••••••• , •• 
SERDES - Burst Buffer and Controls •.•• , ... 
Seek - Sheet 1 • • • . • • • • . • • • . • • , • • • • • , • • 
Seek - Sheet 2 . . . • .•••.•••• ~ •••••••• ·, • 
Seek - Sheet 3 • . . • . • . • . • • • • • , . • • • • • • • . 
TwQ by Eight Switch .•...•••..•.•.••••.• 
Twtj by Eight Switch •••.••••• , ••• , , ••••• 
TwQ by tight Swi:tch •• , •••••••. , • , • , ••••• 
Two by Eight Switch ..•••••••• • ••• , •• , , • 
Two by Eight Diai:,rnostic Teat , •••••••••••• 
Two by Eight Diagnostic Test •••• , .•••• , •• 

REFEllENCE DIAGHAMS 
Two by Eight Switch Lines 
Two by Eig·ht Switch Lines 
Two IJy Eiglit S\-. 1cd1 Lines 

COMPONENT cmcurr DIAGRAMS 
Transducer C ircaits •• , •• , , , , , • , •••• , , • 
Read/Write Circuits •• , , ••.. , , •• , •• , • , , 
Safety Circuits ••••••••• , •••• , ••••• , •• 

FLOW CHARTS 

4131-1 
4131-2 
4131-3 
4131-4 
H31-5 
-!131-6 
4131-7 
4131-8 
4140 
4150 
4160 
4170 
4180-1 
4180-2 
4180-3 
4190-1 
4190-2 
4190-3. 
4190-4 
4191-1 
4191-2 

4195-1 
4195-2 
4195-3 

5030 
5084 
5090 

SCU Power On Sequence f t t t t I • t • t t t f • t 8 f 6010 
Module Power On Sequence • , ..••• , ••• , • , • 
Head Loading Sequence •••• , .•. , • , , ••• , • 

CONDENSED LOGIC FLOW CHARTS 
Instructions •................•...... , • 
Resets ............................. . 
Initial Selection 
Seek - Sheet 1 ...............•...••... 
Seek - Sheet 2 ....• I • • • • • • • I ••••••• a a • 

Seek - Sheet 3 .••••...• * • • • i •••••••••• 

Recalibrate , .. , .................... . 
Set File Mask · ........•••.••.••••••••• 
Read Home Address 
Read Record O - Sheet 1 •••.••••••••••• _, , 
Read Reco1·d 0 - Sheet 2 .•...•••••••••••• 
Read Count ...•...•.••....••••••••••• 
Read Cowit-Key-Data - Sheet 1 •.. , , ••• , , , • 
Read Count-Key-Data - Sheet 2 ••••.•• , •••• 
Read Key Data-Read Data ...•.•••• , • • • • . • 
Write Home Address - Sheet 1 •.• , , ••• , , , • 
Write Home Address - Sheet 2 • , • , , •••• , • , 
Write Record 0 - Sheet 1 . , •.•• , , • , , •••••• 
Write Record 0 - Sheet 2 .•.•••••••••••••• 
Write Record 0 - Sheet 3 •••••••• , , ••••••• 

6020 
6030 

6100 
6110 
6120 
6130-1 
6130-2 
6130-3 
6132' 
6134 
6140 
6150-1 
6150-2 
6160 
6170-1 
6170-2 
6180 
6190-1 
6190-2 
6210-1 
6210-2 
6210-3 

,;::'."·.i~"lli·.~;.w~:.~1~.'~';.r;,,. 

Form V16-4001-2 
FES Y24--0622 

CONTENTS 

Write Count-Key-iData - Sheet 1 , •••••• , • • • • 6220-1 
Write Count-Key ... Data - Sheet 2 • , •••• , • • • • • 6220-2 
Write Data - ShQet 1 •••••••• , • • • • • • • • • • • 6230-1 
Write Data - ShEfet 2 •••••••••••••• , •••• , 6230-2 
Write Data - Sheet 3. , ••••• , • • • • • • • • • • • • 6230-3 
Wrjte Key-Data •••••••• , •• , , •• , , • • • • • 6240 
Search Home Address ••.••••••••• , • • • • • 6250 
Search ID Equal ,.. Sheet 1 • • • • • • • • • • • • • • • • 6260-1 
Search ID Equal ,.. Sheet 2 • • • • • • • • • • • • • • • • 6260-2 
Search Key Equal - Sheet l ••••••••••••• , • 6270-1 
Search Key Equal - Sheet 2. , • • • • • • • • • • • • • • 6270-2 
Initial Program Load - Sheet 1 •••••.••••• , 6280-1 
Initial Program Load - Sheet 2 , •••••• , • , • , 
Sense I/O - Test 1/0' ••••••••••••••••• , • 
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GENERAL INFORr.-\ATION --------····--
The Unit Data and Control Diagram (UDCD) 2110 shows the Storage Control Uni! (SCU) part 
of the 2314. The UDCD 2120 shows one of the 9 storage modules along with connections to 
the SCU reg is ten and data -flow paths. 2 i 30 ~hows the data flow, of the 2314/2844. 

The 1/0 operations diagrams 4110 through 4180 show both SCU and module circuits for read, 
write and seek operations as. well as channel attachment circuits. 4131 shows the two channel 
switch interface circuits. 

In positive logic representation, signal levels ore disregarded. The negator (N block symbol) 
is used to invert logic, not level. Passive e fements (such as drivers and pulse ~hapers) 
generaliy ore not shown, since they contribute nothing to the logic. 

LOGICAL ELEMENTS 
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Switched To Chnl A 
CU Address Bit 0 Chnl B 

5witched lo_Chnl B 

CU Addres!> Bit 3 Chnl A 

CU Address Bit 3 Chnl B 

Bus Out Even Porit Chnl A 

Bus Out Even Porit Chnl B 

Brooch Corodition 
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•• •••••• • • •• 

JTlOJ 

JTJOJ 

6 

PC Latch CU l Mod 0 

SIP+PC CU I Mod 0 

Other 
Latches 

Pack Chan e Drv Sel CU i 

Mod Spare Sel By CU I 

JTlOI 

JTJOl 

PC Latch CU 2 Mod 0 

SIP+ PC CU 2 Mod 0 

Other 
Latches 

Pack Change Drv Sel CU 2 

T 

7 

A 

...... s_e_l_PC __ L_a_tc_h_c __ u_1 ____ ...... u 

JTJ91 

B 

c 

Sel PC Latch CU 2 
i----------------tN.S. 

JT191 

D 

E 
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• 
e 
e 
e 
e 
e 

-
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 

-
e 

-
" 

,... 

.c; 

CAR I Drvs A+B+C CU I 
CAR 1 Drvs D+E+F CU 1 

. CAR 1 Drvs G+H+J CU 1 
~r---:----

eac h CAR bit. I 

CC) t.J 

r-
1 

JAl21 I 

I Repeated for CU 2 on :· -1 
J814landJBl51. I I 

I 

h· 
I 
I 
I 
I 
I 
I 
I 
1--
1 
I 
I 
I 
I 
I 

~ 

Q 

WC Seme Orv• A+8+C CU I 
WC Sense DiVlb+E+F Cl.1 

Aux CTL CU I 
(Not) CTL CU 1 
Bus 6 CU I 

JAl41 

'4.1 

Pac;k Chono• 
Orv Sel CU I 

p 

Form Y26·400~-a 
FEB Y26·06Zll 

!~ 
:.i 

II .., 
0 

ilS di ~ en 
(!) ... v ::$ J! A. 
0 u 

,.. 
z .<;: ... 
o~ 
;:: .. 
~~ 

~~Iii! •. 
g ~ i e! 

: U Sel PC Latch CU I 

Aux CTL CU 1 
\01 r------.. (Not) CTL CU 

Bus 7 CU I 

Busy Drv5 A+B+C CU I 
Busv Drvs D;E+F CU I 
Busv Drvs G+H+J CU I 

Mod Sel CU I Is Bu1y 

On Line Drvs A+B+C CU 1 
On Line Drvs D+E+F CU I 
On Line Drvs G+H+J CU I 

Unsafe Drvs A+B·tC CU 1 
U11sofe Drv1 D, E+F CU 1 
Unsafe Drv1 G+H+J CU I 

L..--

JA141 1----l---
Repeated for qu 2 on 1 

..:t Busy. Orv Sel CU I 
Conn Mod 0 ro CU 1 
Conn Mod 0 to CU 2 

uw !),;,;·sercU2 

l'l"I 

Drive A Selttcted 

Drive A Selected 

N 

J8141 end JBl~I. I 

A 
Orv A Sel CU 1 

JAIOJI 

A 

JB101 

I Repealed for 
I each module 

Orv A Sel CU 2 

VO OPERATION DIAGRAM Two By Etsht Switch 

. ' 
l 

lnd11x Drvs A+B+C CU I' 
Index Orvs O+E+F CU I 
Index Divs G-1H+J cu I 

~AISI 

JAl51 

JAl51 

Atn~~ 

: Repuoled for 
1 eodl module. 
I 

(Not) Conn+ Res Mod 0 CU I I 

Mod 0 

JC091 

Control CU I 
Conn 2 A 
Control CU 2 

Atn!:'.!~ 

M1J~ 

Repeo ted for 
each module. 

Cor~~ 

Set~ 

A Set~ ~ORj2!l~ 

~---- Repealedfor 

S¢t Diff CU I 

each module• 

Q 
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e 
:: . 

,. 

-. 

.i:::'.· 
0 
0 
'tl 
~ 

s: s z 
t:1 
> 
0 

~ 
El'.: 

-~ 
I 

~ 
'§ 
0 

~ 
...., 

~ 

--

~ 

~ 

~ 
J2D 

~ 
~ 

~ 
~ 

~ 
~ 
~ 

~ 
~ 
~ 

~ 
~ 
~ 

~ 
~ 
~ 

~ 
~ 

2 3 

Control Orv A ~ c · Orv A 

~Ec!'~!_~"._A_T~------..:.------------ES> 
Set Cy! Orv A ~ t= Orv A ~~~Sr~D!_V~]~~-~--------- ... ----~ 
Selected Index Drv A Jr t §::=::> 
Set H+S Drv A ~ c DrvA 

~t..!i.:?_Er_::::~T_!S!._ ___ -- --_--~----ED 
Attn Orv A \' ~ 

11< 9 2X8 

-Set Gif OTv A • ~ c S!t .£>! ~0-T!',!. ___ --___ -- __ .,,...,.._ __ --ED 
Sk Inc Orv A 

11
i ~ 

BusODrvA ~ c . Orv A 

~.!>E'!~!.e!± _~--:.:--------.....---~ 
CAR 128DrvA i ~ . . ... ~8 

.t ~ Busy Orv A 

.Busl.D.-vA ~ 

I •• eu!!E~~!'=t ______________ ......,_ ___ @ 
CAR64DrvA . .,; ~ 

On line Orv A 1-----~ 
Jr-~ 

CBus2DrvA · . ·~ 

~~f>.!.v,i"-_T~!._------------ .......... ---~ 
CAR32DrvA "* ~ 

.. t ~ Unsafe Drv A 

c:~:_:_,~---~--------+r----J~ 
CAR16DrvA Iii ~ 

.. t ~ 
CBus4DrvA • ·. E!) 

~~~rv_A_I=.st_ -------;----- -+t-----Gl:) 
CARBDrvA . ' . i ~ 

.· ·- ~ . .t ~ 

WC Sns DrvA 

Pk Chg DrvA 

I 
I 
I 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• I ____ _J 

This is repeoted for each module. The 
plocement of the jumper cord is given 
on JT250. The module used for the test 

must be selected os the spare module . 

• 

s 

BusSDrvA ~ 

C!~~~~l~t---------------....---~ 
CAR4 Orv A ·* ~ 
End Cyl Orv A .t ~ 
Bus6DrvA . ~ 

c:~~~~"'-~!..~-------------+t---~ 
CAR20rvA .. t ~ 
~s7DrvA . . ~ 

L~z~r~~.!~-------------....-----1 :~ > 
CARlDrvA t ~ 

• 2X8 

Repeated. for 

cu 2. JT23l 

Aux Ctl CU 1 (FT5) 
(Not} Control 
CU I (FTO) 

6us 0 cul 

Bus 5 cu 1 

4190 Sheet 2, M 

JT200 
Sheet 2,. 

PH 

JT200 

6 

Dicsnostic fteg Bit i CU 1 

Bit 2 cu 1 

Sit 3 cul 

A 

-Bit 4 cu J 

Bus Test Bit 7 
A 

Conn+Rsv 7 to CU J 

T-his is repeoted far each tneidule. Module 7 =CAR 1, module. 
0 =-CAR 128. . ·-

I 
t : Ret-ted fGr 

,cu 2. Bits 0-5. 
I Jl2JO Repeated ~lso few CU 2 • ..Jl2JZ_.Note that diognmtic register -~_._,-,.,,"···

bits contrOi whet line is gated to n.,,, CAR bit I ines. 

7 

l/OOPERATION DIAGRAM 

Sliieet 1 

TYPE 2314/2844 

4191 

A 

8 

c 

0 



• • • • • 

~ 
0 
0 
'ti 
IP, 

~ ..., 
0 z 
0 
!> s 
> :::: 
x 
°" 
t 
;-
'§ 
0 
~ c ..., 
"' !!! 

~"'" 

• • • 

:; -;· 

. . 

2 3 

OE 

Conn Orv A-J CU T Odd- Conn Drive Tesf CU 1 
even NS 
check (Odd) , 
circuit. ,, 

-----
Repeoted for JT221 To CAR bit 
CU 2. JT24l ,2,3. I 2 circuit., goted 

l;>y diagnostic 
register bit 3. 

OE 
Orv A-J Sel CU 1 Odd- Orv Selected Test Cu I 

A even 
(Oddi check 

Sheet l, 05 . ----
Repeated for JT222 

CU2. JT241,2,3. 

OE 

Reserve Moel 0-7 To CU l Odd- Reserve Test CU 1 
NS even 

check , 
circuit. , -----

Repeated for JT223 To CAR bit 
CU 2. JT241,2,3. 4 circuit, goted 

by diagnostic 
register bit 3. 

Mod Se: Orv A-J Test G Mod Select Test 
- - - - - - - - · OR -'--------------fNS) 

,,.' 
JT250 .-T-, o-CA--R-b-it_2 __ ,,, 

circuit,goted 
by diagnostic 
register bit 3, 
for each CU. 

u __ -- - EJ.---B..;;.us;.._T_es_t_B_it....;O;.._ ______ ,:r=> 
---- JT25i 

Repeated for 
each bus bit 
ond CAR bit. 

To CAR bit 128 
circuit, gated 
by diagnostic 
register bit 4, 
for eoch CU. 

4 

2X8 

2XS 

5 

Control Orv A-J Test G Control Test 
------ OR ------------[NS) 

" -----------JfZl:ifr To CAR Bit 128 
circuit, gated 
by diagnostic 
register bit 3, 
for each CU. 

I Orv A-J Test B Set Cyl Test ~ 
- - - - - OR .__;;.,;..=_~~-----~jNS,; 

---'--------
JT261 

circuit, gated 
by diagnostic 
register bit 3, 
for t;och CU . 

Set H+S Orv A-J Test B Set Hd +Sign Test ~ 
- - ._ - - OR . - JNS / 

----------
JT262 To CAR bit 32 

circuit, gated 
by diagnostic 
register bit 3, ' 
for eoch CU . ' 

...._~_,>..,.----------...;.---------------------------------------IDrvs 
Set Diff Orv A-J Test G Set Diff Test ~ 

- - - - - OR .-------------jNS,; 

JT263 

~Inhibit Mod Sel Orv A-J 
~- ...... ------~:--- ..... -
JJ270 . 

----------
. To CAR bit ;16 
circuit, goted 
by diagnostic · 
register bit 3, 
for eoch CU. 

1 
I 
t 
I 
I 

--:----;-----fiX!J 
. --

Use to block 
selection · 
of the m;;dule 

I 
'f 
I 
I 

when the test I ,;.,: , 
cord is instolled. l 

6 7 

A 

8 

0 

E 
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~ 
~ 
f 
i. 
I 

I 
i Form Yll6-4001-a 

FES Y26-0622 

<C 

,... 

'° 

II\ 

"" 

N 

QO 

Enlor lines From CU I - JAOOI - JA051 - JDOOJ 

CU 1 Mod Soloct 0 ' 
Aux Crl cu 1 

CU I Mod Soloct I Mac:h R,t CU I 

CU I Mod Soled 2 But 0 CU I 

CU l Mod Sol11ct 3 8u1 I cu 1 

CU I Mod Selecl 4 Bus 2 CU I 

CU I Mod Select !i But J CU I 

CU I Mod Select 6 Bus 4 cul 

CU 1 Mod Select 7 Bui 5 cul 

CU l Mod Select Spore Bus 6 cul 

CU l Rosorvo Mod 0 Bus 7 CU I 

CU I Ruervo Mod I CU 1 DIV A R+W Coox 

CU 1 Rcuerve Mod 2 CU 1 Orv 8 R+W Coox 

CU l Reserve Mod 3 CU I Orv C R+W Coox 

CU I Roservo Mod 4 CU I DIV D R i-W Coox 

CU I Reserve Mod 5 CU l Orv E R+W Coox 

CU I RoHrve Mod 6 CU I Orv F R+W Coox 

CU I Reserve Mod 7 CU l Orv G R+W Coox 

CU l SIP Mod 0 CU I Orv H R+W Coox 

CU I SIP Mod 1 CU 1 Orv J R +W Coax 

CU 1 SIP Mod 2 IE Reg 7 CU I 

CU I SIP Mod 3 

CU I SIP Mod4 

CU l SIP Mod5 

CU l SIP Mod 6 

CU I SIP Mod 7 

Control CU I 

Set Cyl CU I 

Ser Hd T Sign CU l 

Set DIH CU I 

Enter Lines From CU 2 - JBOO 1 - JB05 I - JOOO 1 

CU 2 Mod Select 0 Aux Ctl cu 2 
CU 2 Mod Select 1 Mach Rst cu 2 

CU 2 Mod Select 2 Bus 0 cu 2 

CU 2 Mod Select 3 But 1 cu 2 

CU 2 Mod Select 4 Bus 2 cu 2 

CU 2 Mod Select 5 Bus 3 cu 2 

CU 2 Mod Select 6 Bus 4 cu 2 

CU 2 Mod Select 7 Bui 5 cu 2 

CU 2 Mod Select Spare Bus 6 cu 2 

CU 2 Reserve ModO Bu• 7 cu 2 

CU 2 Reserve Mod I CU 2 Orv A Coax 

CU 2 Reuuve Mod 2 CU 2 Orv 8 Coax 

CU 2 Reu1rve Mod 3 CU 2 Orv C Coax 

CU 2 Reserve Mod 4 CU 2 Orv D Coax 

CU 2 Re141rve Mod 5 CU 2 Orv E Coax 

CU 2 Reu1rve Mod 6 CU 2 Orv F Coax 

CU 2 Reservo Mod 7 CU 2 Orv G Coax 

CU 2 SIP Mod 0 CU 2 Orv H Coax 

CU 2 SIP Mod I CU 2 Orv J Coax 

CU 2 SIP Mod 2 IE Reg 7 cu 2 

CU 2 SIP Mod 3 

CU 2 SIP Mod 4 

CU 2 SIP Mod 5 
CU 2 SIP Mod 6 

CU 2 SIP Mod 7 

Control cu 2 

Set C)ll cu 2 

s.,t Hd t Sign CU 2 

Set Diff cu 2 

REFERENCE DIAGRAM Two By Eight SwltCJh Llne11 

4195 - l (8/68) 

u 

• r 
l 

e 
e 
e 
e 
e 

= LLI 

lxlt Llno1 To CU l - JAIO\ - JA151 - JOOOI - JT201 

Orv A Sel CU I W+C Sna CU I 

II -1 
1~ I '' ~: i5i - Ii) 

~ ~ (]) 
:" c: - I 

~ ~ v 
~ .~ 
~ J 
Q .. 

ti 
Orv 8 Sel CU I Pock Che c;u I 

Orv C Sel CU l End Cyl CU I 

Orv 0 Sel CU I Sk lncplt CU I 

Orv E Sel CU I Index CU I 

IU "fii 
u ·-

~ :tlil_U i l i 
ti 

Orv f Sal CU I CU 1 ON A Reqd Dato 

Orv G Sol CU I CU 1 Orv a Reod Doto 
ti 

Orv H Sel CU I CU I ON C Read Dato 

Orv ) Sel CU I CU I Orv 0 Read Doto 

Atn Mod 0 CU I CU I Orv E Read Data -Atn Mod I Cu I CU I Orv f Read Dato 

Atn Mod 2 CU 1 CU I Orv G Read Doto 

Atn Mod 3 CU I CU I Orv H Read Doto 

Atn Mod 4 CU 1 CU I DN J Read Data II 
Atn Mod 5 CU I +6-3 Multltag Sw 

Atn Mod 6 CU I DiagnCGtlc S)'nc 

Atn Mod 7 CU 1 ti 
Atn Mod B CU I 

CAR I CU I 

CAR 2 CU I 

CAR 4 CU I I 
CAR a CU I 

CAR 16 CU I 

CAR 32 CU I 

CAR 64 cu 1 
I 

CAR 128 cu 1 

Busy cul 

On Line CU I I 
Umofe CU I 

Exit Lines To CU 2 - .JBIOl - JB151 - ~DOOi - JT231 ' Orv A Sel CU 2 W+C Sns cu 2 

Orv 6 Sel CU 2 Pack Ch9 cu 2 
DI'\/ C Sol CU 2 End Cyl cu 2 I 
ON 0 Sel CU 2 Sk lnc::plt cu 2 

Orv E Sel CU 2 Index cu 2 

DN F Sel CU 2 CU 2 Orv A Rood Dato 

Orv G Sel CU 2 CU 2 Orv B Read Data I 
Orv H Sel CU 2 CU 2 Orv C Read Data 

Orv J Sel CU 2 CU 2 DIV D Read Doto 

Atn Mod 0 CU 2 CU2DrvE Read Data 

Atn Mod 1 CU 2 CU 2 Orv F Read Data t 
Atn Mod 2 CU 2 CU 2 DIV G Read Data 

Atn Mod 3 CU 2 CU 2 Orv H Read Data ·· 

Atn Mod 4 CU 2 CU 2 Orv J Road Data I 
Atn Mad 5 CU 2 +6 -3 Multitag Sw 

Atn Mod 6 CU 2 Olognastlc Sync 

Atn Mod 7 CU 2 

Atn Mod 6 CU 2 t 
CAR I cu 2 

CAR 2 cu 2 

CAR 4 cu 2 

CAR 8 cu 2 
t 

CAR 16 cu 2 

<;AR 32 cu 2 

CAR 64 cu 2 t 
CAR 128 cu 2 

Busy cu 2 

On Line cu 2 

Unsafe cu 2 t 

t 
,j: t 

t 

I 

t 
ii 

I 

I 

t 

t 



• • • • • 
•• ., 
• • • • • 
' • • • • 
' • • • • • • • • • 
•• ·• • • • • -

< T co T u I 

,..... 

Enter Lines From the Modules - JCOOl - JDOOJ - JG002 

A ls 0 G Is 1 CAR 4 Drv A On Line Drv D 

A Is 1 G Is 2 CAR 8 Drv A Unsafe Drv D 

A Is 2 G Is 3 CAR 16 Drv A WC Sns Drv D 

A Is 3 G Is 4 CAR 32 Drv A Pk Chg Drv D 
~ 

A Is 4 G Is 5 CAR 64 Drv A End Cyl Drv D 

A Is 5 G Is 6 CAR 128 Drv A Sklnc Drv D 

A Is 6 G Is 7 Busy Drv A Index Drv 0 

A Is 7 G Is Spare On Line Drv A CAR 1 Drv E 

A ls Spare H Is 0 Unsafe Drv A CAR 2 Drv E 

B Is 0 H Is l WC Sns Drv A CAR 4 Drv E 

B Is l H Is 2 Pk Chg Drv A CAR 8 Drv E 

"° B ls 2 H Is 3 End Cyl Drv A CAR 16 Drv E 

B ls 3 H Is 4 Sklnc Drv A CAR 32 Drv E 

B Is 4 H Is 5 Index Drv A CAR 64 Drv E 

B Is 5 H ls 6 CAR 1 Drv B CAR 128 Drv E 

B Is 6 H ls 7 CAR 2 Drv B Busy Drv E 

B Is 7 H Is Spare CAR 4 Drv B On Line Orv E 

B Is Spare J ls 0 CAR 8 Drv B Unsafe Drv E 
1-- C ls 0 J Is l CAR 16 Drv B WC Sns Orv E 

C Is 1 J Is 2 CAR 32 Drv B Pk Chg Drv E 

C Is 2 J Is 3 CAR 64 Drv B End Cyl Drv E 

C Is 3 J Is 4 CAR 128 Drv B Sklnc Drv E 

C Is 4 J Is 5 Busy Drv B Index Drv E 

C Is 5 J Is 6 On Line Drv B CAR 1 Drv F 

C ls 6 J Is 7 Unsafe Drv B CAR 2 Drv F 

I.I'\ C Is 7 J Is Spore WC Sns Orv B CAR 4 Orv F 

C Is Spare Drv A Se! Pk Chg Orv B CAR 8 Drv F 

D Is 0 Drv B Sel End Cyl Drv B CAR 16 Drv F 

0 Is 1 Orv C Sel Sk Inc Drv B CAR 32 Drv F 

0 Is 2 Drv D Sel Index Orv B CAR 64 Drv F 

0 Is 3 Drv E Sel CAR l Drv C CAR 128 Drv F 

0 Is 4 Orv F Sel CAR 2 Orv C Busy Drv F 

1-- D Is 5 Drv G Se! CAR 4 Drv C On Line Drv F 

0 Is 6 Drv H Sel CAR 8 Drv C Unsafe Drv F 

O_ Is 7 Drv J Sel CAR 16 Drv C WC Sns Drv F 

D Is Spare Attn Drv A CAR 32 Drv C Pk Chg Drv F 

E ls 0 Attn Orv B CAR 64 Drv C End Cy! Orv F 

E ls 1 Attn Orv C CAR 128 Drv C Sk Inc Orv F 

E Is 2 Attn Orv D Busy Drv C Index Orv F 

..::t E Is 3 Attn Drv E On Line Drv C CAR l Drv G 

E Is 4 Attn Orv F Unsafe Drv C CAR 2 Orv G 

E Is 5 Attn Drv G WC Sns Drv C CAR 4 Drv G 

E Is 6 Attn Drv H Pk Chg Drv C CAR 8 Drv G 

E Is 7 Attn Orv J End Cyl Drv C CAR 16 Drv G 

E Is Spare Drv A R+W Coax Sk Inc Drv C CAR 32 Drv G 

F Is 0 Drv B R +W Coax Index Drv C CAR 64 Orv G 

~ F Is 1 Drv C R+W Coax CAR 1 Drv 0 CAR 128 Drv G 

F ls 2 Orv 0 R+W Coax CAR 2 Orv 0 Busy Orv G 

F Is 3 Orv E R +W Coax CAR 4 Orv 0 On Line Orv G 

F Is 4 Drv F R +W Coax CAR 8 Orv 0 Unsafe Orv G 

F Is 5 Drv G R+W Coax CAR 16 Drv D WC Sns Orv G 

F Is 6 Orv H R+W Coax CAR 32 Orv 0 

F Is 7 Drv J R +W Coax CAR 64 Drv D 

""" F Is Spare CAR 1 Orv A CAR 128 Orv 0 

G Is 0 CAR 2 Orv A Busy Orv D 

~ 

N 

'---' 

REFERENCE DIAGRAM Two By Eight Switch Lines 

0 u.i 

'<:t 
'<:t 

N g;i 
..... "'-
<!) '<:t 
<!) ~ 

LO ...!: M 
U) V) N en <1>1--1--c 

~ ::i UJ 
~ 0.. 

<( ...!: > a::: ~ I-
0 -~ 
~ V) 

Q +-
u.J ~ u 
z u.J 

u.J ~ :1~ a::: 1--
u.J 0 LI.I u. ~ I- CQ 

Pk Chg Drv G u.J 
I- ~ a::: ..... 

End Cyl Drv G 

Sk Inc Drv G 

Index Drv G 

CAR 1 Drv H 

CAR 2 Orv H 

CAR 4 Orv H 

CAR 8 Orv H 

CAR 16 Drv H 

CAR 32 Drv H 

CAR 64 Drv H 

CAR 128 Drv H 

Busy Orv H 

On Line Drv H 

Unsafe Drv H 

WC Sns Drv H 

Pk Chg Orv H 

End Cyl Drv H 

Sklnc Drv H 

index Drv H 

CAR l Drv J 

CAR 2 Drv J 

CAR 4 Orv J 

CAR 8 Drv J 

CAR 16 Drv J 

CAR 32 Orv J 

CAR 64 Drv J 

CAR 128 Drv J 

Busy Drv J 

On Line Drv J 

Unsafe Drv J 

WC Sns Drv J 

Pk Chg Orv J 

End Cyl Drv J 

Sklnc Drv J 

Index Drv J 

+6-3 Multitag Sw 

2314/2844 FEMDM (5/67) 4195 - 2 



<Ill( 

,...... 

1---1 

"" 

1---1 

I.I'\ 

~ 

..:t 

1--

t't"I 

1---l 

N 

1---J 

I cc I u 

Exit Lines To The Modules - JC09l - JDOOl - JEOOl 

Mod Sel Drv 

Mod Sel Drv 

Mod Sel Drv 

Mod Sel Drv 

A 

B 

c 
D 

Mod Sel Drv E 

Mod Sel Drv F 

Mod Sel Drv G 

Mod Sel Drv H 

Mod Sel Drv J 

Drv A Write Data 

Drv B Write Data 

Drv C Write Data 

Drv D Write Data 

Drv E Write Data 

Drv F Write Data 

Drv G Write Data 

Drv H Write Data 

Drv J Write Data 

Control Drv A 

Set Cyl Drv 

Set H+S Drv 

Set Dif Drv 

Bus 0 Drv 

Bus l Drv 

Bus 2 Drv 

Bus 3 Drv 

Bus 4 Drv 

A 

A 

A 

A 

A 

A 

A 

A 

Bus 5 Drv A 

Bus 6 Drv A 

Bus 7 Drv A 

Control Drv B 

Set Cyl Drv B 

Set H+S Drv B 

Set Dif Drv B 

Bus 0 Drv B 

Bus l Drv B 

Bus 2 Drv B 

Bus 3 Drv B 

Bus 4 Drv B 

Bus 5 Drv B 

Bus 6 Drv B 

Bus 7 Drv B 

Control Drv C 

Set Cyl Drv C 

Set H+S Drv C 

Set Dif Drv C 

Bus 0 Drv C 

Bus l Drv C 

Bus 2 Drv C 

Bus 3 Drv C 

Bus 4 Drv C 

Bus 5 Drv C 

Bus 6 Drv C 

Bus 7 Drv C 

Control Drv D 

Set Cyl Drv D 

Set H+S Drv D 

Set Dif Drv D 

Bus 0 Drv D 

Bus I Drv D 

Bus 2 Drv D 

Bus 3 Drv D 

Bus 4 Drv D 

Bus 5 Drv D 

Bus 6 Drv D 

Bus 7 Drv D 

Control Drv E 

Set Cyl Drv E 

Set H+S Drv E 

Set Dif Drv E 

Bus 0 Drv E 

Bus l Drv E 

Bus 2 Drv E 

Bus 3 Drv E 

Bus 4 Drv E 

Bus 5 Drv E 

Bus 6 Drv E 

Bus 7 Drv E 

Control Drv F 

Set Cyl Drv F 

Set H+S Drv F 

REFERENCE DIAGRAM Two By Eight Switch Lines 

4195 - 3 (5/67) 

I 

Set Dif Drv f, 

Bus 0 Drv F 

Bus l Drv F 

Bus 2 Drv F 

Bus 3 Drv F 

Bus 4 Drv F 

Bus 5 Drv F 

Bus 6 Drv F 

Bus 7 Drv F 

Control Drv G 

Set Cy! Drv G 

Set H+S Drv G 

Set Dif Drv G 

Bus 0 Drv G 

Bus l Drv G 

Bus 2 Drv G 

Bus 3 Drv G 

Bus 4 Drv G 

Bus 5 Drv G 

Bus 6 Drv G 

Bus 7 Drv G 

Control Drv H 

Set Cyl Drv H 

Set H+S Drv H 

Set Dif Drv H 

Bus 0 Drv H 

Bus l Drv H 

c 

Bus 2 Drv H 

Bus 3 Drv H 

Bus 4 Drv H 

Bus 5 Drv H 

Bus 6 Drv H 

Bus 7 Drv H 

Control Drv J 

Set Cyl Drv J 

Set H+S Drv J 

Set Dif Drv J 

Bus 0 Drv J 

Bus l Drv J 

Bus 2 Drv J 

Bus 3 Drv J 

Bus 4 Drv J 

Bus 5 Drv J 

Bus 6 Drv J 

Bus 7 Drv J 

T UJ 

M ~ 
N 

~ 
lO 

~ O'> 
c -

~ :.J ~ 
<( ..c 
a.:: u 
(.'.) .-=: 
<( ~ I---+-_._ _ __. 
o~ 
w ..c 
u .!2> z w 
LI.J 

~rrn 
a.:: 
w 
LL. 
LI.J 
a.:: 

~ .... 
~ ~ 

:ir 
Ill .... 
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RECT 
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NOTES: 
1. REFER TO LOGIC FU/fL056 
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1 +SEL'O SE£K ROY 
r 
1 ·SH 'D RO GATE 
r 

, ·SEL'O WR GATE 
r 
, •SEL'D ER GATE 
r 

... 

J:J .. 

... 
,OR FL 

.... 

~ 

• 

~ +INDEX 

\ +BUSS I (A6Ll) 

C'ONTROL UNIT RESET 

~(NOTE2) 
("" 

' +SEL ID SET HD 

' '---J : PACK CHANGE RESET 

l ·S£.!lUENCE START . r;-i 
" 

L..--J 
, •CE RESET OR POWER ON RESET 
r 

""' 

SAfETY CIRCUITS 

R/W UNSAFE 
A LATCH (NOTE I) 

• I 

r.....----1 

r-l 
"'---'l 

HEADS UNSAFE 

"i·. 

NOTE I $UK AHO WRITE Oil 
stEK AND ERA$£ OR 
R~AD AND WRlt~ OR 
READ AND ERAGE 

NOTE 2 CPNTROL UNIT RESET 

NOTE ) t~o OR Mm .~EAOS SELECTED 

NOTE 4 \IR I TE BUT NO El\ASE 

NOTE 5 . ~RAS£ c,URR£ N'r. ERAS£ ~ot SEL£CT£D 

NOTE 6 WR In CURRENT• WRITE NOT ~ELECT£D 

NOTE 7 . A GAP OF THREE OR HORE WR I TE 
TRANSITIONS EXISTS AT TttE·HIMD. 

NOTE 8 THESE THREE VOLTAGE BALANCE POINTS 
$HOULD .MEASURE 0 VOLTS t 0,2V IF . 
THE DC VOLTAGES ARE CORRECT, 

NOTE 9 AC POWER OR ~36V FAILURE 

NOTE 10 flLTER CONTAMINATED;. 1ESTEO ONLY 
WHEN POWERING UP-DRIVE;;··~·-· 

~ 
a • u 

~ 
~ 

Form Yao-4001•1 
FES Y26·06H 

§ 
~ 

! 

!ml 
;.J 

, ·TWO WRITE .... 

; • TWO ERASE ~ OR u ,•1FL ~) 1
1 i!~ 

11 I> 
. ' "" .,. , ....... J. HILE UNSAF~ , ' 

, • MULT V SEL ...... 
r 

.... _ 
ER I 

l t SEL'O WR GATE UNSAFE (NOT£ 4) 

I A I 
..... 

;~ 
" 

... ,· .. ~ 

r--; 
N 

'-I I-.... Hl!.,E UNSAFE I , 
1 .. ER CURRENT L-...1 
r .....__. 

• SEL'D ER CATE ER UNSAFE (NOTE 5) 

1 + ER CURRENT 
("' i.--.i 

I 

+ WR CURRENT WR UNSA'FE 
(NOTE 6) 

1 • SEI .. 'D WR GATE 
r ....____. 

AC WR TRANSITION 

... (SET) 

--~""~I OR LI 
..... .....__. 

' ..---., 

WR UNSAFE 
....._ LATqH 

Lbl *F~ ·~ 

....... 

•FILTER CONTAIUNATEO Lll ___ (N~) 
l + SEl..'p WR GATE UNSAFE (NOTE 7) 

NI + INITIAL SEEK LATCH 

• HEAD SELECT 

A b.-i 

, -Ac w1tm ...._ i....-.....1 

r 

I 
r 

'----' 

Lt+ OP. ~-)v-llVERVO[T 
+ Oft • 3V UN!>ERVOL T 
+ 6V OR .. 36V OVEft/UNDEl\VOL T 

AC SAFTY AC POWRER UNSAFE (NOff 9) I I ~ 
+36 Vdc RELAY SPEC +UNSA. FE 
--... - ..... .,. e . . . ·SAFE . • . 

N 
b...' 

L.-....J 

~HEAD SELECT 

:, 
' . 

!Nl 
""" 

~ -
OR 

I--... 

............... 

.... 

'---1 

~ 
N 

~ . 

~ 

'. -~~- ... ,,,.,.··,,.. 
+HEAD S£~mto' ;;s~FE ·,' ' 

"( 

i(JNSAFE · JNHIBIT WRITE 
' 

•J'> '\!- .?'. ., 
1..--..J .............., 

""."' 

NOTES: 

l. REFER TO l.OGI C FU/f'L090 AND FU/f'L093 
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2314 PWR 
SWITCH ON 

co 

208V AC ) 
PHASa TO 
231~ cu 

VA005 

ce-1 IS ON 

24V AC 
CONTROL PWll 

YA007 

ENERGIZE 
Kl ANO 1<6 

YA021 

US I NG SVSTEM 
INITIATES PWft• 
UP SEQUENCE 

u 

SUPPLY REl-J\Y POWER 

K 1-EMERGE~CY PWR OFF CKT IS NORMAL 
K6-SUPPL1p PWR TO CONVENIENCE 
OUTLETS 

I 

ENERGIZE 
K4 ANO 1<5 

POWER ON ~I CK TO ALL POWER , UP SEQ.UENC I NG 
Cl<TS, SUP~LY CU CONTROLLED GROUtiO TP FILE DRIVES 

START TO•\ TWO SEC TIME DELAY 
PWR ON II.ST TO CU ANO f ILE LOGIC 

ENERGIZE . 
1<7 6~~~~~·-!~vp~~Er~~~~r;:~ Fl~~~1.~·-~.:.::~;:;\;~·.::;,:~:,,::~,,::· 

-----------i[ GATE THERMAL SW CLOSED 

ENERGIZE 
K9 

[
ALL POWER.SUPPLY CP SENSE POINTS 

----------- ARE CLOsEq 

ENERGIZE 
K2 POWER ON HOl:.D 

----------1[TD•I TIMES OUT. DROP PWR ON RST. 

ENERGIZE 
K) I CU· IS READY 

' ~ 

~ 
FLOW CHARTS • SCU Power on Seq\.lence 
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N 

A IR FLOW 
SWITCH -

cc 

scu 
POWER ON 

~ 

NO 

/ LU/ZLOOI 

YES 

I 
p ICK I 

SEQUENCE 
RELAY 2 (5) 

ZU/ZLOOl 

PICK MOTOR 
RELAY 

8 (7) 

NO 

NO 

OFF 

ZU/ZL 001 

PICK BRUSH 
RELAY 12(11) 
(THROUGH 

DIODE) 

DRIVE AND 
BRUSH MOTORS 
START 

OFF 

u Q 

MODULE POWER ON SEQUENCE 

SUPPLY ALL FILE VOLTAGES 

' LOWER ON RESET AT EACH FILE 

~36V SEQUENCE PICK (INCOMING), 
FCU CONTROLLED GND 

r-SEND +36V SEQUENCE PICK 
(OUTGOING) TO NEXT FILE 

~•N£RGIZ£ BRAKE 

~GATE +36V TO FILE 
DROP POWER ON RESET 

SEND +36V SEQUENCE PICK 
(OUTGOING) TO NEXT FILE 

ENERGIZE BRAKE 

SEND +36V SEQUENCE PICK 
(OUTGOING) TO NEXT FILE 

SEQUENCING STOPS 

SEQUENCING STOPS 

DOES 2314 
HAVE AIR 
FLOW OR 
VACUUM 

VACUUM 
\------.SWITCH 

~ 

ON SENSE SET SELECT LOCK 

UJ 

1-------r--------'-----.L---------------""1 S~NSE SPEED. HYDRAULIC PRESSURE PULLS 

PI CK SPEED 

RELAY 1 (4) 

ZU/ZLOOl 

DETENT DISK AT 70% SPEED 

ENERGIZE EXTEND SOL., HEAD LATCH MAGNET, 
SEND +36V SEQUENCE START TO NEXT FILE 
DROP PICK TO BRUSH RELAY AND HOLD SENSE SPEED 

----------------t[BRUSH IN PACK SW. TRANSFERS TO N.O . 

r------..., 
DROP BRUSH 

RELAY 12 (11) 

STOP BRUSH MOTOR 
GENERATE SEQUENCE START PULSE 
RELEASE FWD. SOL. LATCH 

ZU/ZLOOl 

A I [EXIT TO HEAD LOADING SEQUENCE 

NOTES: 
l. WHEN FILE SEQUENCING HAS REACHED THIS POINT WITH THE AC DISCONNECT SW OFF, +36V SEQUENCE 

PICK WILL NOT BE PROPAGATED TO NEXT FILE . 
2. LOSS OF AIR FLOW WILL DISABLE SENSE SPEED AT ANY TIME. 

FLOW CHARTS - Module Power on Sequence 

LU 
u z 
LU 
:::> 
(J 

~I fl]~ 0 

'° ~ .... 
w 
~ 
0 
Q.. 

LU _, 

~I rt! :r· m .... 
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FLOW CHARTS - Head Loading Sequence 

6030 (5/67) 

a:> 

I 

SEQ. START I 
PULSE FROM 

END OF BRUSH 
CYCLE 
---zLi!ZLOOI 

300 MS 
INHIBIT 

FU/FL053 

I u I c 

HEAD LOADING SEQUENCE 

RESET DETENT AND FORWARD LATCHES 
SET INITIAL SEEK LATCH 

SET FORWARD 1----------1 
LATCH 

ENERGIZE FORWARD SOLENOID 

FU/~053 r-cARRIAGE MOVES FORWARD FAST 
~LOADING HEADS 

I [aN LINE FROM HEADS EXTENDED SW 

I 

300 MS 
INHIBIT 

RESET FORWARD SOLE NO ID LATCH (DETENT STILL RESET) 

---------~ CARRIAGE MOVES REVERSE FAST FOR 300 MS 
FU/FL053 [ 

SET FORWARD 
LATCH 1--------~ 

FU/FL053 

FIRST SEEK 
(LINE) 

ENERGIZE FORWARD SOLENOID 

SET INTERMEDIATE AND SLOW SPEEDS 

FU/FL053 

------------1[cARR !AGE MOVES FORWARD SLOW 

DETECT CYL 
000 PULSE 

FU/FL056 

SET DETENT LATCH 

CDETENT STOPS CARRIAGE 
------------! AT CYLINDER 000 

DETECT 
DETENT 

IN 

FU/FL053 

SET FIRST SEEK COMPLETED, LATCH, 
DISABLE FIRST SEEK LINE AFTER 4US TD 

------------1[2. 5 MS DELAY 

GATED ATTN 
& 

GATED ON LINE 

FU/FL054 

FILE READY AT CYLINDER 000 

u.J 

w 
u 
z mi 8 
w 
g, 
w 

"° "' >-
<.!l I-

= 

• • 0 
c( 
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I ....J 

0 
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.CONDENSED LOGIC FLOW CHART INSTRUCTIONS 

The 61XX, 62XX, and 63XX dlagrall\$ ore flow charts of the 

file sub-,yste111 o.perotlons by command type. 

· Referencet to the CLO pages <ire shown by the page. number 

listed on the lower. left side of each logic flow block,., 

by the po9e number listed on the lower right side of each logic 

block. 

Connectlom on a page are shown by o numbered circle wit~ 

an arrow pointing to the same numbered circle. 

&.O 
Connections to or from another page are shown by o lettered 

arrowhead with nores giving the page CO.Jrdlnotes Of where they 90 

t(I or come from. 

"To®mpl• 

6134 
Sheet 1, A1. 

"From" Somplt 
6120 

Sho~ E2. 

11 IS 11 In the first. connector of most charts refer$ ta the 6120 

lnltlol Selection chart, 

Notes ore contained In flog boxet with dotted connictlon to 

the point referenced, ---- ...---------...... 
Sample 
note box. 

CONDENSED LOOIO FLOW ClfAllT tnatruotiona 

Q ""' .... 
i 
u 
~ 0 9 0 i... -8 U> 

.... 
IS 

~ .I • 
~~lit! t!I. 8 ! I 

I 

'\:.,. .. , 

fl 
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Form Y26-4001-2 
FES ¥26-0622 
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~.·· 

Machine Reset and Sxstem Reset Operation are 
I recognized by lhe ST7 Bit. ST7"' I means Not 
I $ystem Resot. ST7 h al.so turned on ta end . 

I Reset Operation. The SCU will loop from · 
08030 to QS 100 until all outstanding attentions 

I ore Rosel. 

ROSAR 
Set Status & 
Tq 0 11 J 1 ·m· 

. Sense Info. 

QBOoP I 6405 

RJset The 
File 
M:11k I I Reiet The 

OP-In FL If 
It Is "On" 

QS69o r HH64ao~-..- L 
D~select The 

1 

I QS060 I 6480-3 
Module 
Interface 

·-Reset The 

QSlUO I 6480-4 I Control 
Tag 

Q'Soao 
16480-4 

Reset The 
Flag 

fa~~· 1 

Regluer 

Q5090 I 6480-4 

R.;;t"Th. 
Determine The Fiie 
Module Mask 
Address 

QS090 6480-4 

Q80 6410-1 

oise Deselect The 
talus In To E nab I e Mod vie 
:trl 

l!Jnlt Busy fl' s 

asojo I 6410-2 

Select The Module 
l~terfoce 
~Raise The 
qontrol Tag 

:aso~o I 6410-2 

Select The Modµle 
4 BrPas1 The 
Fiie Status 

Deselect The 

QB040 6410-2 Module 

--- Interface 

Ro lse The Reod 
Gate For SIOO 6480~4 •.. 
2 usec: 

QS060 .4 6480-3 

CONDEDED LOGIC Fl.OW CHART R1Ht1 

mo 1e1u1 

Rabe 
Poll 
Enable 

Q8030 

Go To 
Walt 
loop 

6410-1 

08005' 

.-Wah For 
Select · 
Out . 

i:, 

0 --c.o 

1· 

-· 
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Initial 
selection 
complete. 

' 

c:o 

QB005 
QBOlO 

Gate 
command 
into 2314. 

No 

QB060 I 6410-3 

' '---

Command 
decode, 

QD010l6415 

IS 

To Other 
Routines 

u 

Initial Selection 

6410-1 _..--jAddress out 

Yes - -- 1compare and 
- - - 1select ouL 

Gate address 
byte into 
2314. 

QBOlO t 6410-1 

Check file 
status before 
selecting 
device. 

QBOl0 . .16410-1 

Place control 
unit address 
on bus in , 

("' 
I 

-~ 

,.,.. Indicate any 
!file status by 
:setting ST2=l. 

Check file 
status for pack 
change and 
seek incomplete • 

QBOlO 

Select 
file • 

6410-1 

QB040 • 6410-2 

Raise 
operational 
in. 

Present 
device end 
in initial 
status c 

QBOSOl 6410-2 

No 

Cl 

No 

Seek check 
in sense 
information. 

,,,/' IBra~ch on . 
( 

1
ST2-l • 

I I 
'------' 

Unselected file I 
status in sense I 
information. l 

Strip out the bit 
in the seek in 
progress register 
of selected 
device. 

QB060 I 6410-3 

Present 
device end in 
initial status. 

QB020 I 6410-2 

Turn on bit in 
seek in progress 
register of sel~ 
ected device. 

QB060 I 6410-3 

Present busy 
in initial 
status. 

QB0201 6410-2 

End 
procedure. 

QSOI0-6480 

End 
procedure. 

QSOl0-6480 

CONDENSED LOGIC FLOW CHART Initial Selection 

Present device 
end and unit 
check in ini
tia I status • 

QB080l6410-2 

U..I 

~ 
Q: ~ 
<l ..... 
:t: M 
(.) N ~~ 0 
~ LIJ C\J 
.....J II. -
u.. z ~ ~ 
~ Q 
~ I-
g ~ 
0 .....J 

~ ~ 

z~~ w <l 
0 - LIJ z I- I-
0 z < 
(.) - Q 

/ j lnterventio1 

(
/ I required in 

·I sense 
I I information •. 

I Unsafe and 

(
/ I equipment 

I check in sense 
I I information. 

/ - Seek check in 

( 
I sense 
I information. 

I I 

I 

Present 
unit check 
in initial 
status. 

QB070 6410-3 

-~ Ill .... 

2314/2844 FEMDM (5/67) 6120 
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One line 
to each 
module. 

6120 
Initial Selection 

Generate the 
module 

Decode the 
command. 

Seek 

Place byte of 
zeros on the 
bus in lines. 

Raise the 
status in 
line, 

Drop the 
status in 
line, 

QEOlO I 6420-1 

Drop read gate, 
head select, head 
adva nee, and con 
trol tags to the 
module. 
QE050 I 6420-2 
Set up 
to request 
six bytes 
from channel. 

QGOlO I 6430-1 
Request 
six bytes 
from channel, 

0G020! 6430-1 
Store bytes 

seek bytes 
for validity. 

CONDENSED LOGIC FLOW CHART Seek 

6130 - 1 (5/67) 

c::o 

in sense, 

Seek BBCC
I HH. Seek 
: CCHH. Seek 

HH .. 

1 
lnitio I 

I status 
I byte. 

Six SVC/in 
I SVC/out 
I cycles, 

Seek 

Set unit check in 
status. Seek check 
and command reject 
in sense. 

Set unit check in 
status. Seek check 
and command reject 
in sense, 

u 

No 

Q 

The initial 
seek latch 
is still set. 

Gate CAR to the 
SCU to indicate 
present cylinder 
location 

FU026 ! 4180-1 
Signal SCU that 
module is at cyl
inder 000 by block
ing CAR readout. 

FU030 4180-1 FU030 

Compute differ
ence between 
old and new cyl-' 
inder addresses. 

QG050 I 6430-2 

Send head reset 
to the module 
head address 
register. 

QG 100 I 6430-2 

Send new 
cylinder address 
to the module, 

Generate set 
cylinder tag line 
to the module. 

QG 100 I 6430-2 

4180-1 

------

~ 

Set un;t oheok in ) 
s to tus. Bus out 
parity in sense. 

1The reset condition 
lis decoded to select 
'head 0. 
I 

Reset the 
initial seek 
latch. 

Reset the Set all 
difference 
counter 
FF's on, 

forward direction 
latch, 

I FU026.l!.T80-1 FU050 l 4180-2 FU040 I 4180-2 

A 

Send the head 
address and 
direction byte 
to the module, 

QGlOO !6430-2 

Generate the 
set head tag 
line to 
the module. 

QGI 00 I 6430-2 
Gate the address 
bus l 6, 8, 4, 2, 
and 1 lines to the 
head select regis 
ter. 
FU060 

D 

Sheet 2, Al Sheet 2, A5 
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..t:. ~ 0 

~ 
Vl 

r0 
..:..J I.I.I -LL. a.. <.O 

I~ 
> 
I-

~ 

§I ffi ttl :r· Z LU 11.1 DI 
0 (/) !c 
u c .... 

• • • • • 
•• ,_ 
• • • • • 
' • • • •• 
I 
• • • • • • • • • ·-·-
• • • • -



• • • • • 
~• ., 
• • • • • 
' • • • •• 
' • • • • • • • • • -· ·• • • • • -

,..... 

"° 

U"\ 

.:r 

""' 

N 

ct 

Sheet l, D2 --, 
D 

Address Bus 0 

Address Bus l 

Address Bus 2 

Address Bus 3 

Address Bus 4 

Address Bus 5 

Address Bus 6 

Address Bus 7 

Control 

Set Cylinder 

Set Head 

Set Difference 

Forward Drive latch 

Sheet l, D3 

CQ 

l (Forward) 

Set the 
forward 
direction 
latch. 

u 

Seek --·--

FUOSO I 4180-2 

Send the com
pliment of the 
computed dif
ference to the 
module, 
QGlOOI 6430-2 

Generate the 
set difference 
tag line to 
the module. 

QG 100 l 6430-2 

Gate the ad
dress bus lines 
to the differ
ence counter • 

FU040 I 4180-2 

Generate the 
control tag 
line to the 

module. 
QG 1001 6430-3 

Send the seek 
start tag ta 
the module. 

Difference 
I counter is 
I set to the 
difference. 

- - -r:--:---
I Reset the difference counter 
I FF that are not wonted. Leave 
I on those FF 's that indicate the 
I number of cylinders to move. 

Address bus con ta ins the com-
1 plement of the number of 
I cylinders to move. 
I 

_,,.- I See sheet 3 
I ,,/ !for the module 

If low chart • 

Sheet 3, 

c 

6132 
Rec a Ii bra te 

Yes 

channel end on 
bus in lines for 
the stat us byte. 

QG 160 I 6430-3 

Turn on the 
seek in pro
ress bit of the 
selected de
device . 

QG l 60J. 6430-3 

Send the end
ing status to 
the channel. 
Raise the statu 
in line. 

Q S030.L 6480-2 

Drop the 
status in line. 

No 

____ n_n ____________________ _ 

--~n n ~ 
_n_n _____________________________ _ 

_Jl n ~ 

L_J 

Forward Solenoid latch 

Detent latch 

Detent In 

Gated Cylinder Pulse 

Difference Counter 

Intermediate 

Slow 

Stop 

Gated Attention 

CAR 

Seek Start 
~ ~Mechanical Delay j 

I -----------,! Mechanical Delay -:-.J ~ 
I l 50 Cylinder Pulses I I 

o I 
____J~F-ul~l--._..1---------------.-, -----------,.,j~j ~I __ __ 

so 25 3 I 

-~ISO 

I 
I 

I 
2.5 ms Delay ~ "4--

CONDENSED LOGIC FLOW CHART Seek 

Yes 

6430-3 

Difference= 
0. Place chan 
nel end and de 
vice end on bus 
in lines for the 

~ 

QG160 l 6410-3 

Reset the 
gated attention 
line in the 
module. 

QG 160 I 6430-3 

Send the end
ing status to 
the channel. 
Raise the status 
in line . 

QB020 I 6410-2 

Chaining to thel 
next command. I 
Device End : 
cleared. 

Yes / 
/ 

Return to the 
initia I selection 
routine 6120. 

/ 

Chain broken. :\ 
I \ 

Chaining on I 
channel end on I 
mpx channel. : 
Module remains1 
selected. 

/ 
/ 

Turn off the 
operational in 
FL. 

Turn on the 
IG 6 FL to 
raise r 'quest i, .• 

QS090 I 6480-4 

Return to the 
initial selec
tion routine 
6120 . 

\ 
\ 

--

+-
f- ~ a::: 
c:t 
:I: 
u 
~ 
0 
...J 
LL. 

~1~ 0 l5i ~ ro 

~ c.o 
u > 
0 t-

0 
...J 
D 
w 
(/) 

z 
w 
o,~ z (I) 

0 (I) 
u (/) 

""' !c 
Q 

Reset the 
gated attentio 
I ine in the 
module. 

QG 160 I 6430-3 

:c· 
m ... 

Turn off the 
seek in pro
gress bit ofsel-' 
ected device" 

QG 160 I 6430-3 

Place device 
end on the 
bus in lines. 

Turn off the 
ope rat i ona I in 
FL. 

QS070 I 6480-3 

Set No Fi le 
Mask and No 
Seek indica
tors. 

QS070 I 6480-3 

Deselect the 
module. 

QSlOO I 6480-4 

Turn on the 
queued latch 
if the status is 
stacked. 

QSl 00 I 6480-4 

Return to the 
initial selec
tion loop. 

QBOl O I 64T0-1 

Wait for the 
next 
command. 

2314/2844 FEMDM (5/67) 6130 - 2 
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LI'\ 

Jti' 

rt'\ 

N 

-c 

Reset the forward 
solenoid 
latch. 

FU050 4180-2 

Deenergize the 
forward 
solenoid 

FU050 4180-2 

a:> 

Yes 

No 

FU050 

No 

u 

Seek 

85 

Reset the 
detent 
latch. 

FU050 I 4180-2 

Start the 
600 ms SS. 

FU053 14180-3 

4180-2 

Move the access 
forward at 25 
inches/sec. 

Move the access 
reverse at 25 
inches/sec , 

Transducer 
detects slot 
or land in thel 
slotted disk 

Trigger I 
is impulsed .1 

I 

Move the access 
forward at 7 .9 
inches/sec . 

Wo it for the 
cylinder 
pulse. 

FU053 I 4180-2 

Generate the 
gated cylinder 
pulse. 

FU053 I 4180-2 

Decrease the 
difference 
counter by I . 

Yes 

Move the access 
reverse at 7. 9 
inches/sec. 

CONDENSED LOGIC FLOW CHART - Seek 

6130 - 3 (5/67) 

Cl ~ 

Yes 

Allow gated 
attention to 
SCU. See 
sheet 2, 85. 

" 

Yes 

' ' ' ' 

Set the 
attention 
latch. 

FU054 I 4180-3 

Prevent gated 
attention to 
scu. 

Gives ti me for the 
ldetent to set into 
lplace before checking 
lfor seek complete. 

Energize the 
intermediate 
27 solenoid. 

FU050 j4180-2 

Is the 
difference 
counter 

No 

>3? 

FU050 4180-2 
Energize the 
slow 
solenoid 

Move the access 
forward at 1 .4 
inches/sec. 

Move the access 
reverse at 2. I 
inches/sec. 

If no detent in signal 
is received within 600 ms 

after detent is pu I led, gen
erate the seek incomplete 
lines. 

FU025 4180-:3 

..... 

Generate 
the stop 
line. 

FU040 j 4180-2 

Set the 
detent latch. 

FU050 j 4180-2 

Energize the 
deten t solenoid 
to cause the 
detent to seat. 

FU050 I 4180-2 
Start the 
2 .5 ms detent 
in SS. 

Generate the 
seek ready 
line. 

FU053 I 4180-3 

Generate 
gated 
attention. 

FU054 I 4180-3 

This is checked for 
by the microprogram. 
See sheet 2, BS, and 
D5. 

I- ~ 
Cl: Mi <[ 
:r: ~ ;! 0 0 ..c M s: VI N rt') 
0 
_J 

lo.I u. 
~I W 0 

(5 I-
0 
...J 
Cl 
w 
(/) 
z 

~l~IIH If u (/) ~ .... 
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,... 

'° 

"' 

.:t' 

f't"I 

N 

< 

Seek mask must 
be zero for 
recalibrate. 

---

a:> 

6120 
Initial Selection 

Drop the 
address in 
line. 

No 

Decode the 
recalibrate 
command . 

Place zeros 
on the bus 
in lines . 

QD100 I 6415-5 

status 
in line. 

QEOIO I 6420-1 

Drop the status 
in line. 

QEOlO I 6420-1 

Drop the read 
gate, head select, 
and head advance 
lines to the 
module. 

QE0.50 I 6420-2 

Delay 32 
microseconds . 

QE050 I 6420-2 

Send the 
return to zero 
line to the 
module. 

QG 1301 6430- 3 

Delay 
15 msec · 

QG 1301 6430-3 

Drop the 
return to 
zero line. 

QG 130 I 6430-3 

No 

---
6130 Sheet 2, AS. 

CONDENSED LOGIC FLOW CHART Recalibrate 

u 

Recalibrate 

Set unit check in 
the status byte • 

Set parity in the 
sense byte. 

Set unit check in 
the status byte . 

Set command re iect 
in the sense byte . 

Address Bus 6 

Control 

Forward Latch 

Slow 

Intermediate 

Detent Latch 

On Line 

Inhibit 

First Seek Completed Latch 

First Seek 

Cylinder Pulse 

Set Forward 

Detent In 

(Gated) Attention 

Module 
lgoes off 
I line. 

Module 
goes on 
line . 

Refer to seek 
If low chart for 
I rec a Ii brate end 

procedure. 

I Q U.I 

..... ~ 
00 I er N 

<t ~ J: 
(.) C\J 
3: !'(') 
0 -_J tD LL 
0 
(:5 
0 
_J 

0 <I) 
w +-
(/) 

i~ :E' 
z 
w a 
z ~ ~ m 0 
(.) a::::§ .... 

------i.__~~~~~~~~-

fj5;';1L~~~~~~~~~~~~~~ 

I I 

__J 300 ms 

fl_. Cylinder 000 

__ ..,.,-_Set up Detent 

rt I ~I ~~~~~-

2.5ms ~ ~ 
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N 

co u 

Set File Mask 

6120 
Initial Selection 

--- Entry from 
I chained 

Drop the 
address in 
line. 

No 
Decode the 

Place zeros 
on the 
bus in 

Raise the 
status in 
line. 

status in 
line, 

QEOlO I 6420-1 

Set up to 

register with 
write mask and 
FR reg with 
seek mask, 

QG170l 6435 

Yes 

I reselection 
ossible. 

Set unit check in the 
status . Set bus out 
parity in sense. 

Set unit check in status. 
Set invalid sequen.ce in 
sense. 

----------
Turn on the 

I write 

Yes 

I latch, 

I Re~et the 
write 

I latch. 

Set unit check in 
status, Set bus out 
parity in sense. 

.....---~---...-- - - - - ---------. 
Post that o 
file mask has 
been issued, 

Bits 1 or 2 
I in GP reg-
1 ister on, 

CONDENSED LOGIC FLOW CHART Set File Mask 

6134 (5/67) 

Turn off the 
opera tiona I in 
FL. 

QS050 I 6480-2 

Go to 
chained 
reselection. 

No 

Q 

Place channel 
end, and de
vice end on bus 
in lines. 

Raise the 
s totus in 
line. 

Reset the 
status in 
line. 

Reset file 
I mask since 
I chain was 

broken, 

Yes 

LU 

DW reg was loaded I 
I with a status byte 
I on QE060. 

Turn off the 
operational in 
FL. 

Q S050 I 6480-2 

Go to 
chained 
reselection. 

I- ~ 
ex: 

CX) 

<( ~ 
:r: """ u 
3: ~ 
0 t<) 
_J 
u. w 
u 
(!} 
0 
_J ..:.:: 

a (/) 

c w ~ (/) 
:z ~ 

~ if ltj :iir 
1
5 ~ !c m 
u en c .... 
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-· 
• • • • • 

< I 

,...., 

Un It Check On 
Status. Bus Out 
Parity On Sense 

"°I 

Unit Check In 
Status. Command 
Reject In Status 

Initial I 

Status Byte I 

Being Set Up 
I 
I 

"'I 

No 

-:t' 

No 
rt"'\ 

N 

a::i 

6120 
Initial Selection 

,...-----, 

Drop I 

Address 
In 

I 

Decode I 
Command 
READ HA 

Com~ Bits 
Valid 

OD rnn 6415-2 

I 
Place 
Zeros On 
Bus In 

/~ 

Raise 
Status 
In 

Drop 
Status 
In 

I 

QEOlO 6420-1 

Select 
Head 

Set Up A Counter 
To Delay Into 
The Gap After 
Index • 

QHOlO 6440-2 

After Delay 
Raise Read Gate 

QH030 6440-2 

Set Up A Counter 
To EnableTThe 
Sending Of Five 
Bytes To Channel 

QJOll 6445 

CONDENSED LOGIC FLOW CHART Read Home Address 

I u 

READ HOME 

I 

I 
I Synchronize 
I VFO 
I 

ADDRESS 

I Q 
""" 

ff 
~SERDES~ 

yng Sy~~.Byte 

Post Channel 
And Device 
End For Status 
Information 

Yes 
- I 

Read In Flag 1
READ HA Is The 

Byte And Send 
On I Y Command 

!Which Transfers 

To Channel IF lag Byte To 
I Channe 

6445 

Read In First 
Cylinder Byte 
And Send To 
Channel 

6455-1 

Read In Second 
Cylinder Byte 
And Send To 
Channel 

OLOlO 6455-1 

r--
Read In Flr5t 
Head Byte And 
Send To 
Channel 

QLOlO 6455-1 

Read In Second 
Head Byte And 
Send To 
Channel 

QLOlO 6455-1 

~iad In Two Code 
C eek Bytes And 
Compare With 

ode Check 

1 

~Aveloped From 

QROll I 6475-1 

Post Channel 
And Device End 
And Unit Check 
For Status 1 nfo. 

QR031 6475-1 QR03 l l 6475-1 

Post Data 
Check For 
Sense Info. 

QR031 

Raise 
Status In 

QR031 6475-1 

Drop Read 
Gate 

QR051 6475-2 

Set Up A 
Counter for Read 
Gate Turn On. 

QR05l 

End 

6475-1 

f- ~ tl: 

I~ ~ 
u ;::! 

~ 
0 
~ -LL <.D 

1§ 
a a w <( (,/) w 

i;i "'Im :Ii" a I.I.I 

I~ ~ m u Q ... 
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Assume: 
No Previous Command 

Unit Check 
In Status. Bus 
Out Parity 
On Sense 

Unit Check 
In Status. 
Command 
Reject On 
Sense 

Initial 
Status Byte 
Being Set 
Up 

No 

No 

Approximately 1 
130 µsec From I 
Rise of Index I 

a::i 

6120 
Initial Selection 

Drop 
Address 
In 

QDOIO 

Decode 
Command. 
READ RO 

Place Zeros 
On Bus In 

6415-1 

QDIOO I 6415-2 

Raise 
Status 
In 

QEOIO 

Drop 
Status 
In 

QEOlO 

Select 
Head 

6420-1 

6420-1 

Set Up A 
Counter To 
Delay Into Gap 
After Index 

QHOIO 6440-1 

CONDENSED LOGIC FLOW CHART Read Record Zero 

6150 - l (5/67) 

u c 

READ RECORD ZERO 

Synchronize 
VFO 

No 

After Delay 
Raise Read Gate 

QH030 

Set Up A 
Counter For 

6440-2 

Use In Clocking 
Through The 
HA Area 

Clock Through 
F .C,C, H, H In 
HA Area 

QLOIO 6455-1 

Clock Through 
HA Area Two 
Code Check 
Bytes 

If Compare Check I' \ 

End Now With I \ QROlO 
Unit Check In I ~ - -

6475-1 

Status And Data 
Check In Sense 

Synchronize 
VFO 

Do Not 
Trans fer 
Flag To 
Channel 

No 

Drop Read 
Gate 

QR051 6475-2 

Set Up A Counter 
To Delay Into 
Gap Between 
HA Area and RO 
Count Field 

QR05 l l 6475-2 

After Delay 
Approximately 
90 .Usec. Raise 
Read Gate 

QC040 6485-2 

Set Up A Counter 
To Enable The 
Sending of RO 
Count Data To 
Channel 

QJOl l I 6445 

Read In FTa_g Byte. 
Save Bit 0 For 
Possible Missing 
Address Marker 
Detection On 
Next Command 

QJ031 I 6445 

Read In And 
Trans fer 0 n A 
Byte-For-By,te 
Basis C,C.H.H,R 
From Hie Device 
To Channel 

QLOIO 6455-1 

Reacf In And 
Transfer To Channel 
The Key Le119th 
Byte. ~ave I-or 

t~;t~~I 
QLOIO 6455-1 

Read In And 
Transfer To Channel 
The Data Length 
High Byte. Save 

t~nrr~lmat 
QLOIO 6455-1 

No 

No 

No 

LU 

Read In And 
Transfer To Channel 
The Data Length 
Low Byte. Save For 
Format Control. 

QLOIO l 6455-2 

Read In Two Code 
Check Bytes And 
Compare With Code 
Check Developed 
From Count Data 

QROIO 6475-1 

Drop Read Gate 

Set Up A Counter 
For Gap Control. 
Delay 
Approximately 
90Usec 

QROS l I 6475-2 

Raise Read 
Gate 

Load Counter With 
Key Length Byte 
Used To Control 
Number of Bytes 
Sent to Channel 
Fram Key Area • 

QKOIO 6450-1 

Read In And 
Transfer Key 
Data to Channel 

Sheet 2, A7 
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LI.I (.) 
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z Q: 
LI.I 
0 0 

~ cl 
LI.I 

(.) Q: 

Lt.I 

~ 

End 

Unit Check In 
Status. Data Check 
And Data Check 
In Count Field 
On Sense 

Synchronize 
VFO 

Sheet ,2, D6 

<.O 
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"° 

LI'\ 

..:r 

~ 

N 

-cc 

Sheet I, E2 

Read In Two Code 
Check Bytes And 
Compare With Code 
Check Developed 
From Kev Data 

QROIO L 6475-l 

Drop Read Gate 

No 

End 

Unit Check In 
Status. Data 
Check On Sense 

Synchronize 
VFO 

No 

Channel End, 
Device End And 
Unit Check In 
Status. Data 
Check On Sense 

QSOIO 6480-1 

I a:I 

Yes 

Set Up A Counter 
For Gap Control • 
Delay 
Approximately 
90 µsec 

QR051 I 6475-2 

QC040 

Raise Read 
Gate 

6485-2 

Read In Two Code 
Check Bytes And 
Compare With Code 
Checked Developed 
From Data Area 

QROIO 1 6475-1 

Drop Read Gate 
Set Up Counter 
For Gap Control 

CONDENSED LOGIC FLOW CHART - Read Record 0 

I u I Q 

READ RECORD ZERO 

Yes 

Channel End And 
Device End 
In Status 

Yes 

QSOIO 6480-1 

No 

Load Counter 
With Data 
Length Low 
Byte. 

QKOll 6450-1 

Read In And 
Transfer To 
Channel Data 
Low Area 

QLOIO I 6455-1 

Sheet I, E4 

Continue 

Set Up A Counter To 
Send 256 Bytes To 
C hanne I. Reduce Data 
Length High Count By l. 

QKOll I 6450-1 

Yes 

Set Up A Counter To 
Send 256 Bytes To 
Channel. Reduce Data 
Length High Count By 1 • 

QLOIO 

No 

6455-1 

Transfer 
256 Bytes 
To Channel 

QLOIO 6455-1 

l.IJ 
I 

N ~ 
t- Qi ~ 
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Cl gs 
w 

~tm 
VJ 

I~ 
0 

~ ~ I-
w < 

u a:: Q 

Channel End, 
Device End. 
Unit Exception 
In Status Byte 

6480-l 

0 
LO 

<.O 

a:· 
m .... 
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6120 
Initial Selection 

Assume: 

No Previous Commands 

~ 
Unit Check 
In Status 
Bus Out Parity 
On Sense 

Unit Check In 
Status. Command 
Reject On Sense 

Initial Status 
Byte Being 
Set Up 

ST6 = l I 
Means Normall 
Count Field : 
Operation 1 

I 

I 

No 

No 

I 

Drop 
Address 
In 

I l'-1~ 

Decode 
Command 
Read Count 

Place Zeros 
On Bus In 

Raise 
Status 
In 

Drop 
Status 
In 

QEOlO I 
I 

Select 
Head 

I 

6420-l 

IQ E030 I 6420-~ 
Raise Read 
Gate 

lC040 I 6485-2 

-Tr•pa'• •o s.a"h For a Sync Byte 
Before a Norma I 
Count Field 

CONDENSED LOGIC FLOW CHART Read Count 

6160 (5/67) 

I 

I 

I 

I 

u 

No 

---

Reset 
VFO 

I 
QJOlO I 6445 

Set Missing 
Address Mark 
In the Sense 
Data. 

Yes 

QJ031 I 6445 

Read Count 

I Read In 
Flag Byte 

No 

Set Up A Counter 
To Control 
Transfer Of 
Count Area 
Data To Channel 

QJ021 6445 

Tranfer On A 
Byte-For-Byte 
Basis C, C, H , H ,R 
Of The Count 
Area To Channel 

QLOlO 6455-1 

Transfer Key 
Length Byte 
To Chanriel 

QLOlO 6455-1 

Save Key 
Length Byte 

QL010 6455-1 

Transfer 
Data Length 
High Byte 
To Channel 

QLOlO 6455-1 

Save Data 
Length High 
Byte 

QLOlO 6455-1 

Transfer 
Data Length 
Low Byte 
To Channel 

QLOlO 6455-l 

Save Data 
Length Low 
Byte 

QLOlO 6455-l 

Read In Two 
Code Check Bytes 
And Compare 
With Code Check 
Developed From 
Count Area 

QROl 0 I 6475-1 

I 
I 

c 

I 

I 

ync ljyte is 
/ I a 6 Before All 

Normal Count 
Fields. 

I Save Bit Zero 
I for Missing 
I AM Test 

U,J 

Post Index 
Passed Once 
Indicator 

End QHOlO 6440-1 

Unit Check 
In Status 

Q H020 .L 6440-2 

No Record 
Found On 
Sense 

QH020 6440-2 

Yes 

Channel & Device 
End & Unit Check 
In Status. Data 
Check And "Data 
Check In Count 
Field" On Sense 

QR031 6475- l 

Drop Read Gate 

Set Up A 
Counter 
For Gap 
Control 

QR05 l J. 6475-2 

End 
Procedure 

I-
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<1 
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No 

Channel And 
Device End 
In Status 

QR03 l I 6475-1 
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Assume: 
CC SRCH KEY = : 

TIC•-8 1 

READ CKD I 

co 

\ 
f I ..... \ 

At the End o I ...... .,, ------1 
Srch Key=, The I 
Key and Doto I Chained 
Length Were I Reselection 
Retained for Use I 
by Subsequent 
Commands ! QC030 

Unit Check In 
Status Bus Out 

Parity In Sense 
'--

Keep Count of 
Where You Are ' 
in the Gap Afterl 
the Key Area I 

-----"\ 
Unit Check 
in Status • 
Command ReJect, 
on Sense ---

---
Initial 
Status Byte I 
Being Set Up • I 

I 

I 
I 

Decode 
Command 
Read CKD 

0~15-J 

Place Zeros 
on Bus in 

QDlOO 

Raise 
Status 
In 

I 6415-2 

QE010 6420-1 

Drop 
Status 
In 

QE010 6420-1 

u 

Read Count-Key-Doto 

Post Index 
Passed Once 
Indicator 

Keep Looking 

Yes 

QHOlO 6440-1 End 

Unit Check 
in Status. 

QH020 6440-2 

No Record 
Found on 
Sense 

QH020 6440-2 

1 1 Timing Began 
I I At the End 

I Of the Key 
Field 

Synchronize 
VFO 

Raise Read 
Gate 

QC040 6485-2 

Prepare to Search 
for a Sync Byte 
Before o Norma I 
Count Field 

QKOlO 6450-i 

I ST6 = 1 
I Means Norma I 
I Count Field 

Operation 

CONDENSED LOGIC FLOW CHART Read Count - Key - Data 

Q 

Read in Flag Byte 
from Count Area. 

No 

l.&J 

/ j Sync Byte 

1
/ 

1 
ls o 6 Before 

/ I All Normal 
/ 1 Count Fields 

Yes 

No 

QJ010 

Reset 
VFO 

Unit Check in 
Status. Missing 
Address Mork 
on Sense 

6445 

QJ020 I 6445 

Save Bit 0 for 
Missing Address 
Mark Detection 
on Next Command 

QJ031 6445 

Set Up a Counter 
to Control Transfer 
of Count Area 
to Channel 

QJ02l I 6445 

Read In and Transfer 
to Channel Byte By 
Byte C, C, H, H, R 
of Count Area 

QLOlO 6455-1 

Read and Transfer 
Key Length Byte to 
Channel. Sove Key

1 

Leng th Byte for 
Format Control 

QLOlO 6455-1 

Read ond T ronsfer 
Data Length High 
Byte to Channel. 
Save Doto Length 
High Byte for format 
Control. 

QLOlO I b455-l 

Read and Transfer 
Data Le119th Low 
Byte to Channel. 
Save Data Length 
Low Byte for Format 
Control • 

QLOlO I 6455-1 

Read in Two Code 
Check Bytes. 
Compare with Code 
Check Developed 
from Count Area • 
QROlO 

Sheet 2, A7. 

~I - ~ :c .... ~ 
(.) ~ ...,. 

..c -~ Vl ~ 

i.i 
c.. 
)o 
.... 

0 
l'-
<.O 

gs 
LL ~ 
CJ I 
5 &)' 9 ~ t-+--+--_J 
c' 
~§ z 0 
L&J (.) 

~ ]11.i.1 
0 Q) !c (.) a:: Q 

:I" e 

2314/2844 FEMDM (5/67) 6170 - 1 



,.... 

'° 

""' 

.::I" 

!'I"\ 

N 

~ CIQ 

Sheet l, D2. 

Drop Read Gate 
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Sheet I, E2 

Read In Flag Byte 

Save Bi ts 0, 1 , 6 & 7 
Of Flog For Possible 
Propogoti on If Next 
Command Is A WRT 
CKD . 

QJ031 l 6445 

Read In 
C,C,H,H,R 
Of Count 
Area 

QNOlO 

Read In KL, 

6460-l 

DL, And DL Bytes 
From The Device 

QLOlO 6455-1 

Save KL,DL, And 
DL Bytes For 
For mat Control 

QLOlO 6455-1 

Read In Two Code 
Check Bytes And 
Compare With Code 
Check Developed 

Drop 
Read 
Gate 

QR05l 6475-2 

Set Up A Counter 
To Delay Into Gap 
Between Count And 
Key A1em. 

QR05l 6475-2 

Afte1 Delay, Raise 
Read Gate 

QE020 

/ 
/ 

6420-l / 

Set Up A Counter 
To Request Numbers 
Of Bytes Specified 
In KL From Channel 

QKOll 6450-1 

co 

Save Bit 0 
For Possible 

j Missing Address 

I Mark Detection 
On Next Command 

No 

Set Unit Check 
and Missing 
Address Mark in 
Sense Data 

QJ031 I 6445 

Unit Check In 
Status, Dato 
Check & Data 
Check In Count 
Field In Sense 

Approximate I y 
90 µsec 

If A Search Key= Is 
I Chained From A Search 
: ID Or Read Count Command 

1 This Could Very Generally 
I Be Considered The Entry 

Point 

B3. 

Write Mode To Channel. 
Read Mode To Device 

CONDENSED LOGIC FLOW CHART Search Key Equal 

u 

Search Key Eguol 

Yes 

Post Status Modifier, 
Channel And Device 
End For Ending 
Status Information 

Yes 

Unit Check In Status. 
Bus Out Parity On Sense 

Q 

cornpa,.S-
Byte-For-B te . 
Device K y Basis I 
C 

ey Dot w· I F a a o 55 Bytes 
hannel D t a ith rom One T 2 

Post Truncated 
Search Indicator 

QNOJO 6460-1 

Read In Two Code 
Check Bytes And 
Compare With Code 
Check Developed 
From Key Data 

QR03 l I 6475-1 

Place Status 
Info On 
Bus In 

QR031 

Raise 
Status 
In 

QR031 

Drop 
Read 
Gate 

6475-1 

6475-1 

Q R05 l l. 6475-2 

Set Up 
Counter 
For Gap 
Control 

QR05 l ! 6475-2 

End 
Procedure 

QS050 

Chained 
Reselection 

No 

No 

Post Channel And 
Device End For 
Ending Status 
Information 

QNOlO 6460-1 

Unit Check In Status . 
Data Cheek On Sense 

I Normally A Search Key= 
I Will Be Chained To Another 

Command. At The End Of A 
I Search Key-=, Key And Data 
I Length Are Saved Within The 
I SCU For Use By Subsequent 

Commands 

0 
r-
C\J 
<D 
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System 
Reset 

All SCU 
Registers 
Reset 

Assume: 

< 

I PL Button 
Depressed On 
System Control 
Panel 

Unit Check 
In Status. Bus 
Out Parity 
On Sense 

Unit Check In 

I 

co 

IPL 
Button 
Pressed 

1 
Channe I Drops 
Operational 
Out For 6 .Usec 

GA041 T 6405 

CPU IPL Circuitry 
Forces START 1/0 

1 
Initial 
Selection 

QB005 

Drop 
Address 
In 

6405 

QD01~415-l 

Decode Command .I 
READ IPL 

I 

ao02A41s-2 

Status. Command ~amman/ 
ReiectOn Valid 
Sense 

Initial I 

I I .:t' 1 1 Status Byte 
I Being Set Up 

"" 

N 

Place Zeros 
On Bus In 

Raise 
Status 
In 

Drop 
Status 
In 

QEOlO 6420-1 

Drop Read Gate, 
and Head Select 
Control Tags 

QE050 6420-2 

CONDENSED LOGIC FLOW CHART Initial Program Load 

6280 - 1 (5/67) 

u 

Initial Program Load 

Delay 
32ms 

QE050 6420-2 

I 

Seek to Cy!, 
00 and Head 
00 

Bring Up Head 
Select Line To 
Module. (60 Usec 
Transient Time) 

Delay 60 
µsec 

QH030 • 6440-2 

I 
Raise Read 
Gate 

I 
QH030 I 6440-2 

I 
Prepare to Search 
For A Sync Byte 
Before A Normal 
Count Field 

QJOll 6445 

I Module Goes Off 
I Line Backward 

1 Fast 

c 

1 Module Positioned 

1 
At Cy! inder 
0 With Head 

I 0 Selected. 

1 ST6"' l 
1 Means Norma I 
I Count Field 

1 Operation 

Reset The VFO 

Post Index 
Passed Once 
Indicator 

QHOlO I 6440-1 

QH020 6440-2 

Save Bit 0 For 
Possible Missing 
Address Mark 
Detection On 
Next Command 

u..I 

I- ~ 
a:: ~ co 

+- ~ <{ 
~ "'t' ::x: 

u ..c: ~ 
I./') M 

~ 
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0 g UJ co 
LI.. a... N 
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"tJ > tO c I-
<!> .3 g 

E 
0 0 
w ,_ 

CJI 
(/) 

~~:a:r z 
w a z ~ ~ m 0 u .s Q .... 

Set Up Counter 
To Clock Thru 
Count Area. 

QJ02l l 6445 

Read In Flag Byte. 

QJ031 6445 

Clock Thru C,C, 
H,H,R, KL, DL, 
DL Of Count 
Area. 

QLOlO 6455-1 

Save KL, DL, DL 
For Format 
Control 

QLOlO 6455-1 

Read In Two 
Code Check Bytes 
And Compare 
With Code 
Check Developed 

aJo31 I 647s-1 

A 

Sheet 2, B7 
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End Now 

'° 

I.I\ 
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co 

Sheet 1, E3 . 

Drop Read Gate 
Set Up A Counter 
For Read Gate 
Control 

Raise Read Gate 

Load Counter 
With Key 
Length Byte. 

Clock Thru 
Key Area 

QLOlO I 6455-1 

Read In Two Code 
Check Bytes • 

QR031 6475-1 

Drop Reod Gate. 
Set Up A Counter 
For Read Gate 
Control 

Raise Read 
Gate 

QC040 6485-2 

CONDENSED LOGIC FLOW CHART Initial Program Load 

u Q 

Initial Program Load 

Load A 
Counter With 
Data Low 
Byte 

Yes 

No 

Read In And 
Transfer To 
C hanne I Data 
Law Area 

Set Up A Counter 
To Send 256 Bytes 
To Channe I Reduce 
Data Length High 
Count By One 

QLOlO 

Yes 

Set Up A Counter 
To Send 256 Bytes 
To Channel. Reduce 
Data High Count 
By One. 

QLOlO 

Yes 

j After 24Bytes Have Been~, 
IT ransferred To Channel , I r---J...----1-----. 
I Data Transfer Wi 11 Stop . 
I End Will Not Occur I 
Until After The Data 1 

I Area Code Check Bytes. : 

Yes 

Yes 

Channel End. 
Device End In 
Status . 

Yes 

Read In Two Code 
Check Bytes And 
Compare With 
Code Check 
Develooed 

QR031 1 6475-1 

Drop Read Gate 

Set Up Counter 
For Gap Control 

Unit Check, 
Channel End 
Device End In 

Read In And 
Transfer To 
Channel 256 
Bytes 

QR031 6475-1 

End 
Procedure 

LU 

Yes 
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Unit Exception 
In Status, 
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Initial Status 
Byte Being 
Set Up 

I QQ 

6120 
Initial Selection 

~ 

Decode 
Command. 

1 Sense 1/0 

QD030 6415-6 

Drop 
Address 
In 

Place Zeros 
On Bus In 

Raise 
Status In 

~L.VIV y ~LV-1 

Drop 
Status 
In 

I 

QEOlO f 6420-1 

SetU~ A 
Coun er For 
Transferring 6 
Bytes To 

.. . ___J 

6425-1 

Set Up Channel 
Interface SVC 
ln/OutControls 
For Read. 

I u 

Sense 1/0 - Test 1/0 

Test + I/Mense+ 1/0 

I Bus In I 
QB020 l6410-2_ 

QF041 

I 

_QB0201 6410-2 

No 

Place Channel 
And Device 
End On Bus 
In 

I Raise 
Status 
In 

I 
Drop 
Status In 

No 

04~ 6425-2 

I c 

No • 

I 

Place Busy I Bit On Bus 
In 

Set Unit 
Check in 
Status. 

LI.I 

No 

t-
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<t 
:c 

0 1u 
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0 
z 
~ltj :1r ~ 

~ c I- Ill 
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CONDENSED LOGIC FLOW CHART Sense I/0 - Test I/0 

6290 (5/67) 

In 

QS050 I 6480-2 

Return To 
Initial 
Selection 
Loop 

A Sense Can Be 
I Chained. In That Case 

I Go To Chained Reselection. 
• • 
•• .4 
• • • • • 
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Assume: CC SRCH KEY= 
TIC* - 8 
Space Count 

At the end of Srch Key =, 

I 
I 
I 
I 

the key and data length were I 
retained for use by subsequent I 
commands 

co 

--
Chained 
Reselection 

QC030 I 6485-2 

Unit Check In Status 
Bus Out Parity On 
Sense 

Keep Count of Where 
You are In The Gap I 
After the Key Area I 

Unit Check In Statu 
Command Reject On 
Sense 

Initial 
Status Byte 
Being Set Up 

Tell SERDES To 
Look For Address 
Mark 

Decode 
Command 
Space Count 

Place Zeros 
On Bus In 

6415-5 

QDlOO 6415-5 

No 

Raise 
Status In 

QEOIO I 6420-1 

No 

No 

Drop 
Status In 

Raise Read Gate 
To Device And 
SERDES 

QC040 6485-2 

CONDENSED LOGIC FLOW CHART Space Count 

u 

Space Count 

c 

Keep Looking 

Post Index 
Passed Once 
Indicator 

QE061 6420-3 

End 

Unit Check 
In Status 

QE061 

No Record 
Found On 
Sense 

6420-3 

~ 

No 

Force File Mask 
To Inhibit All 
Writes 

QE061 

Turn On Write 
Control To 
Channel 

6420-3 

Q E061 l 6420-3 

Read Flag 
Byte from the 
Module. 

QE061 l 6420-3 

Enter Write Routine 
And Read First 
Cylinder Byte 
From Device, 
Transfer Key And 
Data Length Bytes 
From The Channel. 
Read Second Cylinder, 
Head, And Record 
Bytes From Device 

QPOSO 6465-4 

Read Key, Data, And 
First Code Check 
Byte From The 
Device 

QPOSO 

Turn Off 
Write Control 
To The Channel 

QP080 

Channel End 
Device. End 
In Stanis 

QR031 

6465-4 

6465-4 

6475-1 

Raise Status 
In 

QR031 

End Procedure 
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Yes 

N 

Sheet 2, B7. 

a::i 

Keep Count Of 
Where You Are In 
The Gap 

QC030 6485-2 

Unit Check In Status 
Bus Out Parity On Sense 

Unit Check In Status 
Command Reject And 
lnva I id Sequence On Sens 

Unit Check In Status 
Command Reject And File 
Protect On Sense 

Initial Status Byte 
Being Set Up 

No 

u 

Erase 

Chained Reselection 
After Search ID 
Equal or WRT C KD 

QC030 

Go Through 
Selection 
Sequence 

QC030 I 6485-2 

Yes 

Drop 
Address In 

Decode 
Command 
Erase 

Place Zeros 
On Bus In 

Raise 
Status In 

QEOlO 
QE070 

Drop 
Status In 

Sheet 2, C7. Sheet 2, ES. 

CONDENSED LOGIC FLOW CHART Erase 

6320 - 1 (5/67) 

c 

I At The End Of Search ID=, 
The Key And Data Length 

: Were Retained For Use By 
Subsequent Commands 

No 

Second Set of 
Locations are for 
Write Immediate, 
Don't Clock Any 
Fields. 

UJ 

End Of Data Field 
Write Immediate 

QD050 6415-4 
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No 

Synchronize 1 
VFO 

I 

No 

No 

Sheet l, A2 

Raise Read Gt1te 
To Device And 
SERDES 

'° 

QC040 6485-2 

Pick Up Key Length 
Count,Put Into A 
Counter For Use In 
Clocking Through The 
Key Area 

Clock Thru Key Area 
Using Key Length 
Byte Set Up In 
Counter For Control 

Read In Two 
Code Check Bytes 

QR041 6475-2 

Drop Read Gate 
Set Up A Counter 
For Gap Control 

CONDENSED LOGIC FLOW CHART Erase 

No 

Synchronize 1 
VFO 1 

No 

No 

No 

Yes 

~--------------· ~ 
u 

Erase 

Sheet 1, B2 

Raise Read Gate 
To Device And 
SERDES 

QC040 6485-2 

Pick Up Key Length 
Count,Put Into A 
Counter For Use In 
Clocking Through The 
Data Area 

Clock Thru Data Area 
Using Data Length 
Byte Set Up In 
Counter For Control 

Read In Two 
Code Check Bytes 

QR041 6475-2 

Drop Read Gate 
Set Up A Counter 
For Gap Control 

Q U.I 

Unit Check In Status 
Unsafe And Equipment 
Check in Sense 

Blocking the writing of 
the four bytes of zeros 
prevents SERDES 
from reading the 
address mark. Th is 
is done in each 
gap of the 
record . 

I-
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Sheet 1, C2 

Turn On The 
Write And 
Erase Gates 

QEOSO 6420-4 

Set Up To Write 
Ones in The 
Variable Gap . 

Set up to write 
the fixed part 
of the gap. 
Write ones in 
place of the four 
bvtes of zeros . 

6420-4 

QP025 I 6465-1 

-----
From this point 
on erase is 
same os count-key data. 6220 

Sheet 2, 05. 
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Search/Scan Key and Data Equal 
Prepare To Search 

I I Reset The VFO For A Sync Byte 
Before a Normal 
Count Field 

Note: Assume Search 
Key and Data= Is The I 
First Command in A 
Chain, and That Search I 
Mask is Set up in Core I 
Storage 

QJ021 I 6445 QJ021 6445 

6120 Initial Selection_,/ 

Drop 
Address 
In 

Decode 
Command 
Search 

/ 

Key, Data=. 

Place 
Zeros On 
Bus In 

Raise 
Status 
In 

Drop 
Status 
In 

Yes 

SERDES Has Found A 
Sync Byte Before 
A Count Field 

Unit Check In Status. 
Bus Out Parity On Sense 

No 

Unit Check In Status 
Command Reiect In Sense 

Initial Status Byte 
Being Set Up 

QEOlO 6420-1 

Raise Read Gate 
To SERDES 
And The Module 

QC040 6485-2 

' ' 

Read In Flag Byte 

QJ031 6445 

Save Bi ts 0, 1 , 6 & 7 
Of Flag For Possible 
Propagation If Next 
Command ls A WRT 
CKD. 

QJ03 l J. 6445 

Read In 
C,C,H,H,R 
Of Count 
Area 

QNOlO 

Read In KL, 

6460-1 

DL, And DL Bytes 
From The Device 

QLO!O 6455-1 

Save KL,DL, And 
DL Bytes For 
Format Control 

QLOlO 6455-1 

Read In Two Code 
Check Bytes And 
Compare With Code 
Check Developed 

Drop 
Read 
Gate 

Yes 

I Save Bit 0 
t For Possible 

1 
Missing Address 

1 
Mark Detection 
On Next Command 

Set Unit Check 
and Missing 
Address Mark 
in Sense Dato. 

QJ031 I 6445 

No 

/ 

Unit Check In 
Status Data 
Check & Data 
Check In Count 
Field In Sense 

:>t.KIJt::> " 

Yes 

N 
QR051 6475-2 

Sheet 2, A7. 

CONDENSED LOGIC FLOW CHART Search/Scan Key and Data Equal 
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. t-
a::: 
<t -:J: 0 
(.) ::I 

C" 

\~ 
UJ 
0 
d 
0 
d5 

-1~ 
~~~ ~ 

LIJ r0 
~ (.() 
I-

9 >-' 
~ 

Cl c: 
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LIJ 

!< 
Q 

Post Index 
Passed 
One Time 
Indicator 

QHOlO 6440-1 

Drop Read Go te 

QJ021 6445 

Set Up A Counter 
To Delay Into 
HA Gap 

QHOlO 6440-1 

After Deloy Raise 
Read Gate to 
Module and SERDES 

QH030 6440-2 

Clock Thru 
HA· Area 
(F ,C,C, H, H,CC,CC 

QLOlO 

Drop 
Read 
Gate 

6455-1 

:.· 
e! 

QR050 ~ 6475-3 

Deloy Into 
Gap Between 
HA And RO 
Count Area 

QE020 l 6420-1 

Raise Read Gate 
To Device And 
SER DES 
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cc I 

Set Up A Counter 
To Delay Into Gap 
Between Count And 
Key Areas. 

QR051 6475-2 

Afte• Delay Ra;,. I 
Read/Gate To Device 
And SERDES 

~lsThereA > 
Key Area 

No 

Set Up A Counter 
To Request Numbers 
Of Bytes Specified 
In KL From Channel 

QKOll 6450-1 

Compare On A 
Byte-For-Byte Basis 
File Key Dato With 
Channel Data 

Read In Two Code 
Check Bytes and 
Compare With Code 
Check Developed 
From Data Area 

6475-1 

Set Up A Counter 
To Delay Into Gap 
Between Count and 
Data Areas . 

QR051 6475-2 

After Delay Raise 
Read Gate To Device 
And SERDES 

QE020 6420-1 

Sr:it Up A Counter 
To Request Numbers 
Of Bytes Specified 
In DL From Channel 

QKOll 6450-1 

Compare On A 
Byte-For-Byte Bosi s 
Device Data With 
Channel Data 

co I u 

Search/Scan Key & Data 

I If A Search Key and Data= 
I Is Chained From A Search 
I ID or Read Count Command 
I This Could Very Generally 
I Be Considered The Entry 
I Point 

Yes 

I Approximately 
I 80 1-1sec 

Post Status Modifier, 
Channel And Device 
End For Ending 
Status Information 

QNOlO l 6460-1 

/~Id~ 

1Write Mode To Channel. 
IRead Mode To Device 

Unit Check In Status. 
Bus Out Parity On Sense 

From One To 255 Bytes 
See Sheet 3 For 
Expansion of Compare 

Sheet 3, C7 

Approximately 
BOµsec 

If Overflow Record 
Feah.Jre ls Installed, 
Ex it to 6340 to 
Check for Overflow 
Record. 

Write Mode To Channel, 
Read Mode To Device 

See Sheet 3, for 
Expansion of Compare • 

Sheet 3, C7 

CONDENSED LOGIC FLOW CHART Search/Scan Key and Data Equal 

I 

Equal 

Yes 

c I UJ 

No 

Post Channel And 
Device End For 
Ending Status 
Information 

QNOlO 6460-1 

No 

Post Truncated 
Search lndi cator 

Read In Two Code 
Check Bytes And 
Compare With Code 
Check Developed 
From Key Data 

QR031 I 6475-1 

Place Status 
Info On 
Bus In 

QR03 l I 6475-1 

Raise 
Status 
In 

QR031 l 6475-1 

Drop 
Read 
Gate 

QR051 l 6475-2 

Set Up 
Counter 
For Gap 
Control 

QR051 J. 6475-2 

End 
Procedure 

QS050 

Chained 
Reselection 

6460-1 

No 

Unit Check In Status 
Data Check On Sense, 

I Normally A Search Key and 
I Data WI JI Be Chained To 
I Another Command. At The 
I End Of A Search Key and 
I Data"', Key and Data 
I Length Are Saved Within 
I The SCU For Use By Sub-

sequent Commands 

I tt 
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u 
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Search/Scan Key & Data Equa I 

~ 

'° 

LI"\ 

..:t 

f"f'I 

N 

Norma I Search No 

Unequa I compare 
latch set off when 
command was given 

High compare latch I 
set off when command I 
was given I 

CONDENSED LOGIC FLOW CHART Search/Scan Key and Data Equal 

6330 - 3 (5/67) 

Sheet 2, B2, B5 

Sync byte of 
key or data 
found, or a flag 
byte has just 
been read 

QK030 1~450-2 
~~~~~~~~~~~~~-. 

Obtain byte 
from channel 

QNOlO 6460-1 

Obtain byte 
from device 

Set unequal 
compare latch 

Yes 

Set high 
compare 
latch 

QNOlO 6460-1 

Yes 

Return to 
sheet 2 at 
exit point 

No 

• 
I • • • • 
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co 

From Read C KD, Read KD, 
Read D, Wr KD, Wr D, I 
or Search KD routine. I 
Interrupt immediately 
prior to final status 
presentation 

Yes 

Yes 

Generate a Scan Data 
command with M/T 
bit internally in the 
scu 

IQF030 
I 

6425-1 

I 
I 

I The Scan data command 
I generated is the proper 
I type to give the effect 

of a continuous search 
I (scan) on the entire 
I logical record 

CONDENSED LOGIC FLOW CHART Overflow Record 

I u 

Overflow Record 

QF020 6425-1 

No 

Generate a Read Data 
Command with M/T 
bit internally in the 
scu 

QF030 6425-1 

Wait For 
Index Point 

QHOlO 6440-l 

Switch heads and 
execute command 
generated above 

I Q 

No 

Yes 

I I.I.I 

Return To 
Call Point 

Generate a Write Data 
command with M/T 
bit internally in the 
scu 
QF030 6425-1 

The M/T Write Data is 
not included in the 
channel command set 
but can be generated I 
internally and executed 

1 
within the existing 
SCU structure I 
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OPERA TIO NS DIAGRAM Instructions 

6400 (5/67) 

00 T u I c 

OPERATION DIAGRAM INSTRUCTIONS 

The 64XX diagrams are operation diagrams to aid the customer 

engineer in understanding the 2314 micro-program. 

The operation diagrams flow chart the micro-program by routine 

in the mi era-program and not by sub-system ope rat ion. 

The operation diagrams show the relationship of the micro-

program and the circuits of the 2314 in three ways: 

I. Control of the channel tags by the micro-program is shown by 

giving the circuits as the FL's and PH's ore turned on and 

turned off. Control is shown by an arrow from the logic 

block to circuit block. 

2. Control of the micro-program by the channel attachment 

is shown by circuits controlling branch conditions in the 

logic flow. Control is shown by an arrow from the circuit 

block to the logic flow block. 

3. Timing charts are shown when needed to give the relation-

ships of the channel operation to the 2314 operation. 

References to the CLD pages are shown by the page number 

listed on the lower left side of each logic flow block. 

(1/0 O.D.) 
4130 

QDlOO 6415-2 
(CLD) (Op. Diag.) 

References to the ALD pages are shown by the page number 

under the circ1iit block. 

[] 
GA043 
(ALD) 

References to the other circuit diagrams in the 2100 and 4100 

series are shown by the number in the logic flow block or in brackets 

on the arrows. 

The objectives of each routine are listed on the first sheet of 

each routine . 

Connections on a page are shown by a numbered circle with an 

anaw pa;nting ta the rome ~de~ 

Connections to or from another page ar" shown by a lettered arrowhead 

with notes giving the page coordinates of where they go to or come 

from. 

8 
Sheet 2, C7. 

Connections to another routine are shown by a lettered arrowhead with 

the routine and reference in the preceeding block. 

Go to the 
Write routine. 
6465 Sheet 5 / 
C5 . 

C5 
Notes are contained in flag boxes with dotted connections to 

the point referenced. 

I u..i 
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Presentation QPOlO 

Index ond QCOlO- 6485 I, 
"Write Immediate 6465 

QE0?0-6420 
Refet"ence Index" 

Pages 
Processing QA,QX,QY 

QHOIO 
6440 1-i 
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QXOlO 

B 
~ 
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Commend Initial Statu:; Covnts Processing Clocking Reset Procedure 
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I 
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Search/Scan 
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OYOW .,..._... Commands ~ QM010 
Procesing ~ Spacing ..---

i QG000-6450 ~ 6400 ... Exit Decisions QQOlO 

I 
LQR010-64Q. 6470 
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I I 1 
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Initial 
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QBOlO 
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L-+-1 QFOW 
6425 
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Go I~ T~~~s 
word 00<.1, 
-i0f·-··-

(4BOO~l t 
Go ;-;; e~d Pf-]: 
cfldure, 6480 

~~ 

G 
~~;;_?};JJ,%" . 

L
2P.~~. 

, Provide o starting point 
for the reset rqutinti, 

~M'~@.%%.tiil'-P4W##$J{ 

Operotlonol Out 
Coble 
Enabled 

Operational Out 

(41:!0) 

dr. Out 
j 

GA04l 
ER Reg I Bit Adr.Out ,...--
Bus Out Odd Pari~ ' d A<f1 

Compare 
0 Add1ess Bit 
I Addrnss 8 i I 

2 Add1e1s Bit A 

3 Address Bit 

Not Operational 
._ __ 

_,,!)A' GA08l 

1 ~~it'ff~1~~s1~J\~i'11ed 
I
I by the jumP,er card lo 
address bit lines. 

Add1e11 Compare 

Control Unit 
Not Selectt,id 

FL 

I 
I 
I 
I 
I 
I 

' 
Not SeleTt Out tJ l Sflect CU 

,,.# GAIOl 

If FL h left on, 
lsfilect Q\Jt is 
lp•opagoted to the 
ne)(t control unit, 

Incoming Sel.,ct 

Out Coble ...----..:!! 

Hold oyt Coblt1 

~~ 
I GA061 

/S;:lectlon Relay 

ft1 the relay h down 
11he select out line 
lis propogaled lo the 
:next conirol unit. 

Select Out 

~ 01y.f1ne or. 

GA04l I 
I 

125ru ' Select O~!.J?lt Line Dr TD Se lee t Out Dela ed 

I 
GAlOl I 

Select Out 0(lloyed ,..--, Y 

S1<lect CU 

Initial Select (Cf7 

I 
I 

t I 
I I 
I I 
I I 

,J.( 

: 3 J 
t Initial Select --r:::-1 lnitiol Select 

Clime -I PH~ 

GA043 

Operational Out JL 

.1 
Addreu Out 

.L 
Select Out 

' ..... 

' ' ""' ... 
Initial Jelect I 
controli SELTO j 
br.anch In the I 
micro-program, 

Initial Select 
Latched 

~!!:J2Sns delo_y 
..1 

..;( A a:\ 

OPERA.1'ION DlAOHAM llestll und In Line Bnlry Duolslons 

(8/68) 

Raises request
In to channel .I 
If attention Is I 
received from I 
o module. 

If yes , co us es 
entry to timing I 
loop. I 

r 
.,.J, 

1 3 I 
\ .. ,.' 

Jn Line Entry Oe1:lslons 

65?9 
In-line Routine 

Raile poll 
enable (IG4) 

Raise poll 
~noble 
OG4} 

\ 
\ 
\ 

Woll for tom-
1 letiono CU 
I bus)' sequ nee 
If on. 

.. -.. 
( 4 ~ 
'-,.. -...' 

\ 

Yes \ 

Entering 
t Boslc 
1 Wait Loor 

I 
,9_1!.Q.O§. __ I I 

Turn on the 
IG5 latch in 
the channel 
i ntcrfoce 

Go to the 
In-Line 
Diagnostics 
6520 A4 

-, 
I 
I 

This is us~d in I Initial se ee
l lion to c eek 
I for oddre~s 

out. i 

Transfer the 
9eneroted 
control unit 
addr1m to the 
OW register 
and the chan
nel bus in 
line. 4130 

Go to Initial 
1elec;tion, 
6410 
Sheet I, A7 

EnaLle CU 
Susy hardwore. 

). .. , 
I 6 I 
'..,~ 

I 

; 

(;') 
.. ..,'1 

\ 

. 6460 
End Procedure 

Sheet 4,. P:l 

Raise queued If 
CUE pendin9. 
(IG3). Raise 
poll enable 
(IG4). 

Exit t.o lnitiol 
solectlono, 
6410 . 
Slleet 1,. 67 

\ 0 Bus 4 Sil 
Poll 

Enable 

Poll Enable 

Gate 0 8u1 IG 
Reg 

IS 7 Any G~ted Attention 
Queue~. 

Enobltid 

Not Suppreu Out 
Not P1opogole Select Out 
IS 7 Bit AnyGatedAttenHon 
IG6 

~ 

GAOll 

If comtne from 
I In-liner~-. · 
I tine entry 0 1 

1answer11 
always no. 

Poll Enable 

GAOlf 

Objectives 

l , Control the turn on of the 
poll enable and queued 
FL11, ES. · 

2, On non-In line operations 
wait for 'u1lec:t out' from tho 
channel, C7. 

3, On lnllne oporations allow 
· 200 mlll-sscond1 to glvo time 
for tho channel to select tho 
control unit. E8. 

4, Set up the control unit busy 
circuit before ontering tho 
In lino dlo9no1tlc1, C5, 
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6480 

Store any gatud 
attention lines 
active In to the 
OP resister 2120 
Q80l l? ' 

End Pro
cedure 
Sheet 4,. 
83. 

~ 

Turn on the .]/ 
IG 7 f Lin 
the chdn;1el 

, interfoc<1, 
QB030 I 

Store ER rcgl,ter 
contenh In the 
OP regider. 

08030 

Sheet 2, 
07 

I 

I 
I 

/ 
I 

I 

r;7;;;sf~~-=· 
ule address to the 
OW regi>Nr ond 
bus in lines 4130. 

QBOIO 

Piece new 
modl,lle address 
in the BY 
regi$ter, 

QBOIO 

~~.!!. 
.... ! l R 

......i 1--
l , Welt for 1$elect out' fror 

entering from end proc:e· 

2, Check new module odd 
If module h 1elected, S 

3, Check for ouutond!ng s 
A4, C3, Sheet 2, B4, 
86, C4, 63, 

4, Turn on 'operotionql in 
'addreu In' to the channel. Sheet l, A3, 
83, EJ. Sheet 2, Co. 

. 
" 
i I 

5. Woit for 1commond out' from the channel, 
Sheet I, 82. 

6. On syilem rt1set operatlom, turn on the 
'poll enable' Fl In the channel Interface 
to allow the 'attention' line From the module 
to bring up 'reque;I In' lo the channel, 
Sheet I, B2, 

7. Turn off the •IG?' fl to drop 'oddreu In' 
lo the channel. Sheet 2, B7. 

8, Turn on the 'IG5' FL to bring up 'stotvs in' 
to the channel. Sheet 2, B4, 

! 
~ 
<( 

.9 (5 

~ J ti 

~. !~ :.e I 

9, On sy~tem reset operatiom, turn ()O the 'IG5' FL to 5el 
'control unit b!J5k' 1 if the channel addresses thft. control unit 
while clearing the 'attention' lines, Sheet 2, 06, 

"' A. ,.. ... 

~ 

l 0, Reod the command byte inlo the control unit and 90 to command 
decode section. Sheet3, C6. 

Transfer the mod
ule oddreu to the 
DW register and 
bus ir·1 lines 4130. 

QBOJO I 
I 

/ 
I 

l6) 

; 
0 I 

Place' the status 
byte In the OW 
register and on 
bus In lines 413 

OBOIO 

Go to channel 
re;el11ction. 
6485 Sheet l, 
64. 

0 
l Present contr;;f'J 
I unit busy lo the 
I channe I . 'fl 
I / 

I ----~ (C4) 

Operotionol Out 

Address Out 

Select Out 

Initial Select 
Lol'i,hed 

IG 7 Latch 

Operational In 
Lt.itch 

Addnm In Coble 

Cornrnond Out 

Addre" Bvte 
21314151617 

CU Address Mod. Addr. 

Storto control unit 
and modu e ad
dress in the OW 
reg i1ter and the 
bus h lines. 4130. 

Store the modul]'' 
oddrcm in the '· 

UR ""'"°' · . "1 Th" • d b • I IS IS use y 
I the module inler-

Q8010 I - :foce to ~elect the 

~··-····-· --·-

QBOJO 
rnt.'.'dule. 2120. IG 7 latch 

0 -v 
U) 

1· .... 

T:;;-;n the IG 7 
FL in the 

D!lus7Bit 
...J4UJ)_ -•Gal:-~ Re PH 

IG 7 Bit Addr. in Latch 

;'lchonnel inter-

Turn on the 
poll enable FL 
in the channel 
interface. In Llne 
Ent!)' Decisions 
6405, Sheet l,87. 

Set the 
un5elected 
stow1 
indicator, 
08010 

1 Command out 
1lotched control! 
1the COMMO 
I brsrnch In the 

m1cropr09roms, 

A~n come>l - - I 
up with rhe foll I I 
of oddre;s I I 

out, I GAOll 
---··------Joperotlonol In Latch • 

IG 7 Sit Addr. In Latch 

.
Not P~pog~~e~§r-. --, Operotional In 

fooblod _ . l Fl 

GA061 

~:_"Olio!iol !n __ 

Not Address Out 
IG 7BitAddr. in Lotcl 

GAOi! 

Address In Cable 

I Place the contra 
unit and module 
addreu in the OW 
register and on the 
bus in lines. 4130. 

' 
Command Out ' QBOJO Command Out latched 

1
_ontrol unit 

1and module 
:addreu on the 
,bus In lines, 

C Time PH (COMMO) ~~nolOut Command Out ..., __ 
.,. - - Commend Out Cable 

GA041 
GA043 

Shae! 2, 
D 7 p 11 E Not Suepres$ Out 

(4J JB) 0 Sus 4 Bi o Lot~1;ble Not Propagate ~. . Request In Coble 
I ;;:j-;;l Solo<t O"t A 

Gote D Bus IG R~ PH Poll fnobleB r 

Sheet 2, 
A7 

A ---' GAOJ I 

IS 7 Bit Any 
~~~ed Atten- GAOfJ 

GAOJJ 

OPERATION DIA ORAM Initlal S¢lection 

f:i 
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Sh<N1t I, 82. 
She.et 3, 

,... ~
C4, 02, 1:6 

~
=-
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oddress byl• l 
tor future 
use, 
a0020r--· 
rr,.c:, of;-;,:--i 

a> 

lnlthal Selection 

IG 7 

Nol 0 6us 7 811 latch 

GoteD~ PH 

u Q 

6400 
End Procedure 
Sho.t 3, 82 
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4m oo f 
bit, control 
tog,ln U.. 
"'f odule lnt•t
oce 

08040 

WJ 
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i 
i5 .fi 
~ 
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.!! 

fi J; 
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w .21~ 
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iC ; fl in 
~ht' cilonnel (4130)_.. Not IG 7 Addr • In 

·rum on FT 7 
bit to select 
the module 

-!,Q.l erfo c e 
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'° 

II\ 

Ot1arotlonol In 

I • Not Addreu In 

GAOll 
tc: 

Not Address Out Cable 
Not IG 7 Addr. In 
Latch 

Turn on the ,, 
; 

IG 7 FL In the 
channel Inter 'interface, 

\ 
\(4130) 

\ 

Not Command Out 

C Time 

.__ ----

sequence. face. 
08040 

PH 

Not Command Out 
.____,Latched (COMMO) 
GA043 

08040 

Place the 
module address 
in the OP 
roqiater •. 

QB040 

Decode the 
binary module 
address and 
store the mod
ule select bit 
in the BY reg
ister, 

\ iG 5 
D Bvs S illt \ Latch 
Gate D Sus IG R..,... ~ ~G 5, ~It Status In 

GAOil 
Hoh 1/0 
IJ:itc:h 

IG 5 Sit Status In Latch I I I ER R~, 7 Bit Halt 
Not Oper. In Latch A FL 1/0 

GAl71 

0 
~ 
c.o 

m· 

Yei. 
ER R,!!S.. 3 C .U. Busy 

IG 5 
D Sus 6 Bit Latch IG 5 Bit Stotus 

Gate D Bus IG ROQ. In Late: 
PH I 

(4130) __..., I 
I 

GAOll t 
procedure• 

I MOO Sh•ot 
6430 Ll,_p5 . ---·-
Seek ~ 

Jt I Command; ADJ 

IG 5 Sit SioM lo D SiaM lo Cabl• 
Latch 
Q.e.:irotlonol In A 

Sheol 3, Sheiiet 

tt' 3,S; •. I . 

--H . • ~No 
./ Seek '") '"u &ii 6 

11111 Yiu·<" lrH;omplete 

_[=~~? 
b't 5 and unit Set Device 

end, bit 5, 

GAOll 

Wciev Ice end] 
h··~blto, c och '•toluj In t e • 

b~~-.·· 'Qaoao_L....... 
In $lotus byte. 

fl"\ 

N 

Set s~ek check 
byte O, .bll 7, 
In sense, 

IQBO'Ef 

OPDATION DIAGRAM In.ttial Se!ootion 

mo .. a ts/ea) 

Sheet 3, 

! 

Turn off the 
fT 7 bit to 
d0$oloc:t the 
module 
Interface. 
2110 

~
ai:e ER bit 
channel B sel 
cted) and bit 

7 (Halt 1/0) 
Into the OP 
register, 

(4130) 

Place ER bit 
6 (chapnel B 
rnlect,d) In the 
OP re9i5ter, 

aToSO-

Store 'fife 
stotua• In th 
GL • " 

'G .. 
register, 

~ 

.,!!!_..,, 

y"" 

FL 

GA171 

Sheet 3, 
A 6, &4. 

Set up for 
uro stGtuJ, 

Go to end 
proc edutt: · 
6480 Sheel 3, 

C7. 
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Two Channel Switch 
Sheet 2, E 3 

Turn on the 
read gore 
line (FC 1-
FTO) to the 
module to re
set the atten-

Seek incom
plete or end 
·of cylinder. 
Set seek chec 
byte 0, bit 7. 

QB070 

Store bi ts 0, 
l, and 2 of 
the command 
in the BY reg
ister . 

No 

OPERATION DIAGRAM Initial Selection 

u 

Initial Selection 

Set device 
end bit to 
cause an 
interrupt 
later. 

QB052 

Yes 

Shift seek in 

No 

Set equipment 
check byte 0, 
bit 3, and un
safe, byte 2, 
bit 0 in sense. 

QB070 

Yes 

No 

Transfer bits 
0, l, and 2 of 
the command 
byte to the 
BY resister . 

QB060 

Store the 
command byte 
in the OP 

ister. 

Go to command 
decode. 6415 
Sheet l, Cl . 

Yes 

Set interven
tion required 
byte 0, bit l I 

in sense. 

QB070 

No 

5et unit 
check, bit 
6, in status 
byte 

QB070 

Store the 
sense code 
in the GP 

Sheet 2, A7 . 

c 

D2 

Yes 

progress bi I 
in the SP 

Set the busy 
indicator 
in the BX 

ister. 
QB060 

UJ 

Set the seek 
in progress 
bit in the 
SW resister. 

QB060 

Sheet 2, A7 . 

Sheet 2, C2. 

Set equipment 
check, byte 0, 
bit 3, and un
selected status 
byte 2, bit 5, 
in sense. 

QB070 
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Device Release 

Device Reserve 

Write Data 

Write K~ Data 

Write Count, K~Data 

Write Home Address 

Write RO 

Control Erase 

Search ~ual ID 

Search ~ual K~ 

Search ~ual HA 

Search ~ual K~ Data 
Search High ID 
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Search H!.g_h K~, Data 

Search High ~ua I ID 
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Read Data 
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Read Home Address 

Read RO 

Read Count 
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Coritrol Seek, (BBCC HH) 

Control Recalibrate 

Control Restore 

Control Se_ace Count 

Control No OP 

Control Cyl. Seek (CCHH) 

Control Head Seek (HH) 

Control Set File Mask 

Test 1/0 
Sense !LO 
Write Se_ecial - CKD 

6 Not 7 
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read command 

6 
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l 
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-
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-
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1 1 0 
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0 0 0 

0 0 l 
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- - -
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OP reg. 
bit 6 or 7 

on 
? 

QDOlO 

Sheet 2, C7. Sheet 6, C7. 

Obiectives 

0 1 0 0 

0 1 0 0 

(J 1 0 1 

1 l 0 1 

1 1 0 l 

1 0 0 l 

0 1 0 1 • 

0 0 0 l 

0 0 0 l 
~ 

1 0 0 l 

1 0 0 1 

1 1 0 1 
0 0 0 1 

1 0 0 1 
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0 0 0 1 

l 0 0 1 
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0 1 1 0 

1 l l 0 

l l 1 0 

l ·O 1 0 

0 1 1 0 
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0 l 1 1 

0 0 1 l 

0 1 1 1 

l 1 1 1 

0 0 1 1 
1 0 1 l 

l 0 1 l 

1 1 l 1 

0 0 0 0 

0 1 0 0 

0 0 0 1 

Not 7 

Release or 
reserve 
command .. 
Sheet 6, C4. 

Read 
command. 
Sheet 2. C7. 

1. Place operation code in the OP register. (C7) 

2. 

3. 

4. 

Turn off the address in FL. (E6) 

Check for bus out parity error or halt 1/0 
command • ( C6) 

Test OP register bits to determine the type 
of operation. (B5, C3, E4) 

OPERATION DIAGRAM Command Decode 

6415 - 1 (5/67) 

u 

Command Decode 

6410 
Initial 
Selection 
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Objectives 

l • Store operation code in the 
BY register for later use, (C7) 

2. Test OP register bits to determine 
the type of read operation. (C6) 

3. Load track orientation code in 
the OP register. (C6) 

4. Test OP register bits to determine 
orientation and set up codes to 
control the balance of the 
operation. (A4-E4) 

5. Check for errors and set 
status and sense codes. 
(A3-E2). 
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1. Store operation code in the BY 
register for later use. (C7) 

Set code in the KL register to 

a:i 

2. 
indicat..: this is a search operation. (C6) 

3. Test the OP register bits to determine 
type of search operation. (A5-D5) 

4. Place track orientation code in 
the OP register. (B5, D5) 

5. Test the OP register bits to 
determine the track orientation 
and set up codes to control the 
balance of the operation. (A4-E4) 

6. Check for errors and set status 
and sense codes. (C6, D2) 
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Objectives 

l. Wait for foll of command out. Sheet l, B6. 

2. Present the initial status byte to the channel. Sheet l,C5,E4. 

3. Keep track of time passed. Sheet l, B6, B4, C3. 

4. Check for rise and fall of index. Sheet l, C6, AS, BS, C2. 
Sheet 2, C6. Sheet 3, C6, A4, BJ. 

S. Wait for service out response. Sheet l, B4. 

6. Check module safe condition and set error codes for ending 
status and sense information. Sheet 2, C 7. 

7. Check type of operation and prepare to exit to command 
type routines. Sheets 2 and 3. 
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to reserve the selected module to the 
selected channel. Sheet l, D6. 

Release command, reset bit in SW 
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module to a channel. Sheet l, C6. 

Decode stored sense information 
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to the channel . Sheet l , C5-C2. 
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to the channel. Sheet 2, C7-C2. 
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6420 Seek Commands 
Initial Status Presentation 
Shee~ A2. Sheet 2, A2. 
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Objectives 

l. Control the write latch to 
transfer data from the 
channel. Sheet 1, A7 and 
sheet 2, B6. 

2. 01eck address limits. 
Sheet l, A3. 

3. Check for errors and set 
up error codes o 

Sheet l, A6, 

sheet 2, B6, and C3. 

4. Control tag sequencing 
and transfer new address 
to the module. Sheet 2, 
A-E,4-2. Sheet 3, A4-7. 

5. On IPL commands wait 
for gated attention. Sheet 3, E4. 

6. Control turn on or off of 
the seek in progress bit for 
the se lee ted module. Sheet 3, 
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to the in line routines. Sheet 3, 
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Sheet 1, B2. 

Load bytes 4, 5 , or 
6 into registers For 
transfer to the 
module. 

co I 

Bus Line 
Tag Line 

File 

Turn off the 
write latch 

Bus 0 
l 
2 
3 
4 
5 
6 
l 

u 

Seek Commands 

Conversion 
In Storage 
Module Control C cle 

A128 Write Gate 
A64 Read Gate 
A32 Seek Start 
A16 Reset Head Reg 
AS Erase Gate 
A4 Select Head 
A2 Return to 000 
Al Head Advance 

Not D Bus 0 Bit 

Gate D Bus IG Reg 

0 I ~ 

Function During 

Set Cylinder Set Head Set Difference 

Cyl 128 Forward Lo tc h Not 128 
Cyl 64 Not 64 
Cyl 32 Not 32 
Cyl 16 Hd Add 16 Not 16 
Cyl 8 Hd Add 8 Not 8 
Cyl 4 Hd Add 4 Not 4 
Cyl 2 Hd Add 2 Not 2 
Cyl I Hd Add I Not 1 
-
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in the channel 
interface. 

(4130)_. 
Not Write Latch 

Sheet 3, E5. 

'\/) Sheet 1, A7. 
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N 

Set up a 
counter for 
address transfer 
to the module. 

QG130 

Set up dif
ference and 
sign to move 
the access 
backward. 

QG050 

No 

Compare old 
address to 
new address. 

Set command 
reject, byte 0, 
bit O; and seek 
check byte 0, 
bit l. 

QG040 

Set up dif
ference and 
sign to move 
the access 
forward. 

QG050 

Set read gate, bit l 
and head reset, 
bit 3 into FC reg. 
2120. 

QG100 

Increment 
counter for 
control of 
tog sequencing. 

QGlOO 

Turn on control 
tag, bitO, in 
the FT reg. 
2120. 

QGlOO 

Deloy 1 µs, 

Turn off 
control tog. 

Yes 

OPEFA TION DIAGRAM Seek Commands 

Set bus out 
parity, byte 
0, bit 2. 

QG040 

Sheet 3, E2. 

Go to end pro
cedure. 6480 
Shee.t I, Bl . 

Set seek 
check, byte 0, 
bit 7, in the 
sense data. 

QG120 

Increment 
counter for 
control of tag 
sequencing, 

QGIOO 

Set sign and head 
address into the 
FC register. 
2120. 

QG100 

Turn on set head 
tag, bit 2, in FT 
register. 2120. 

Sheet 3, Cl, 

No 

/ GAl31 

Stops the trans fer 
lof address data 
I from the c hanne I 
See sheet I, Cl. 

6475 
Burst Byte 
Processing 
Sheet 2, A3 . 

Turn on the read 
gate I ine ( FC 1) 

to the module and 
SERDES. 4150. 

2120. 

counts routine. 
6450 Sheet 1 , 
Dl. 

Set track condition, 
check, byte 0, bit 
6, in the sense 
data. 

QG120 

Go to the 
burst byte 
processing routine. 
Sheet 2, D5. 

Increment 
counter for 
control of tag 
seq.uenc i ng . 

QGlOO 

Load cylinder 
address in the 
FC register, 

QG100 

Turn on set 
cylinder tag, 
bit 2, in the 
FC register. 

QG100 

Deloy I us. 

QG100 

Turn off the 
set cylinder 
tog. 

QG100 

Increment 
counter for 
control of tag 

Set sign and 
head address in 
the FC register. 

2120. 

QGIOO 

Turn on set 
head tag, bit 
2, in FT 
register • 
QGlOO 

Delay l us. 

QGIOO 

Turn off 
set head 
tag. 

QGlOO 

Increment 
counter for 
control of 
tag sequencing . 

Load difference 
address into 
the FC register. 

QGIOO 

Turn on set differ
ence tag, bit 3, 
in the FT register, 
2120 

QGIOO 

Sheet 3, Al . 
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Sheet 2, E2. 

Delay 1 µs, I 

QGlOO 

Turn off the 

set difference 
tag, 

QGlOO 

Increment 
counter for 

control ?f ta..:J 
ins:i 

Turn on seek 
start, bit 3 
into the FC 
register" 2120 

QGlOO 

Turn on con tro I 
tag, bit 0, in 
FT register" 

2120 

QGlOO 

I 
Delay l µs. 

QGlOO 

Turn off the I control tag. 

QGlOO 

Increment 
counter for 
control of tag 

No 

Turn on the seek 
in progress bit 
for the selected 
module, and set 
a sto~ed status 
indicator. 2120 

QG160 

Go to end 
procedure to 
present channel 
end • 6480 Sheet 
1, A5. 

OPERATION DIAGRAM Seek Commands 

6430 - 3 (5/67) 

I 

No 

u 

Seek Commands 

Sheet 2, C2. 

I 
Delay 1 µs. 

QG100 

Turn off 
set head 

tag' 2120 

GlOO 

fincrement 

Turn off file 
control lines 
in the FC 
r ister. 

QGlOO 

Store the 
binary module 
address. 

Yes 

I Turn on control 
tag , bit 0 , in 
FT register . 

Set up to 
present chan
nel end. 

GA150 

2120. 

QGlOO 

Gene~ote the 
bit sign ifi cent 
module address 
from the binary 
address. 

QG150 

~ 

6480 
End Procedure 
Sheet 3, C3. 

Yes 

c LU 

6420 
Initial Status Pre::entation 
Sheet 2, E2. 
Recalibrate Command 

Turn on return 
to 0, bit 6 in 
the FC register, 
2120. 

QG130 

'-~ 

Return to the 
in line routine 
6520, D6. 

I 

1 Read gate 
I resets gate 
1 attention. 
I 4180 
I 
I 
I 
I 
I 
I 
I 

I 

it 6. ~off 

Yes 

QG130 \ 
\ 

Control tag was I 
turned on in I 
initial selection I 
sequence. I 

Set select head, 
bit 5, into the 
FC register . 

2120. 

Yes 

~ 
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In Line Routine 
6253, E2. 

M 

Sheet 2, A6. 

.-----'---"'T'- - ...J Set up code in 
the OP register 
for a read data 
operation. 

Turn on read 
gate, bit 1, in 
the FC register. 

2120. 

QC160 

Tum off the seek 
in progress bit 
for the selected 
modul~. 2110 . 

QG160 

Turn off 
read gate. 

QG160 

Go to initial 
selection toset 
up for device 
end. 6410 
Sheet 2, A4. 

QG150 

Go to index 
processing. 
6440 Sheet 1 , 
B7. 

Set seek check 
byte 0, bit 7. 
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Set up lo 
t1onsftu the 

Objective5_ 

file mc11k byte I 
from the channel .l 

I. Control the write latch 
in the channel interface lo 
transfer one byte of do ta, Cl, 

2. Separate write m°'k bits 
from the seek mask bits and 
store for future use. C4. 

3, Check For errors and set 
up the error codes. C4. 

Load :i:ero 
Into the OP 
rt:giltur. 

QG170 

Yes 

Yes 

Set bus out 
parity, byte 0, 
bit 2, in 1cme 
do to. 
00170 

Go to the burst 
byte routine. 
6475 Sheet 2, 
D 

ON:RATION DIAOUAM Set Ftle Milk 

u 

Set FI le Molk 

Initial Status Presentation 
6420 ~et 2, 02. 

A 

Q 

Write 
Latch 

Lo.I 

Form Y~li-.JOlll-2 
1"1::8 Y:l6-06:.l'.! 
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<L 
a:: 
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Turn on the 
write latch in I J.4L.JQ) _ _. 
the channel 
interface. 

QE060 

Gate 0 Bus IG Reg. 

D '"' 0 Bit ~ Wd" la1<h 
U> z Cl 

Q ~ 
I- " ct = 
0:: I.I.. 

w -1~ a.. .. ct 
0 IJ) 0 

~
SQ ..... 

Not 0 Bua 0 Bit 
Tum off the 
write latch. IJ..4!10L ., Gate D Bus IG R 

Set wi i t11 mo1k 
code in th11 
GP rt.~1i1ter. 

QGl70 

Store ;eek 
11101k in the 
FR regi1ter. 

Go lo end pro
cedure. 6480 
Sh~11t I, A5. 

Inhibit write HA 
and RO, 

Inhibit All Wrltc1 

Inhibit Format 
Write 

Permit All Writes 

/GAl31 

1Refer to 6430 
pheet I, for u1-
1quence of Inter
face circuits. 

Not Write Latch 

FJle Mask Jh.tit 
0 1 2 

x x 0 

0 0 

0 I 

I 0 

1 1 

3 4 sJ 6I 7] 
x x oI oI ol 
0 0 Permit All 

Seeks, 

0 I Permit Cylinder 
or Head Seek : 

I O Perm It Head 
Seek. 

I I Inhibit all 
Seeh · 

{/ 
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6430 
0470 Seek Command 
Gap Spacing 
Sheet I, Co. 

IPL Seek Complo1te 
Sheet 3, 02, 

0440 
lndux flrotc:ning 
Too Late for Heod 
Advonce Sh~ttt 2, £6 • ...--. 

0 

A 

6445 

Flog byte 

Walt for 
index to 
ri5e, 

Objo¢tlvt. 

--

Turn off the 
read gate to 
the module. 
2120, 

0-HGlO 

Initialize 
counter for 
control of 

~IMi~~ 

~u~l~ka
~. 

She11t 2, C7 

1 • Orientate mlc:roprugram to the 
doto on the track. 

2. Check the rise and/or fo II of 
Index Ol called for by the type 
of operation. Sheet I, 85 1 C3. 

3. Check for no rec:ard Fo~nd condition, 
two Index pulses with out finding data. 
Sheet 2, 67, 

4, Advance head addreu in the modulo 

6 

on multi-11ock opera ti om. Sheet 2 1 05, 

~. On write home address operotio.1s 
start writing the gap, Sheet 2, &5. 

o. Check far errors and set proper 
HnH data. Sheet 2, 87a07, E.5, and 03. 

Used to 
request the 
11119 byte. 

OPiRA TlON IHAORAM lndiix Processing 

6440. l (6/67) 

Index Procrmlng 

No 

No 

0450 6420 
Lood Counts 
Homo Address Operation 
Sheet I, Co 

In Itta I Sta tul 
Pr11en14t1on 
Sheet 1£.,85 .. -, 

c 

Clear the BY 
register, and 
set a read gate 
on indic;rJtor. 

Turn off the 
write latch, 

Turn on the 
ollow index 
lotch. 

I'll 

Write 

E I Sheet 2, 
05, 

D81.1~08it Latch Write Latch 

ww .... _. 

(4130) 

PH 

/ 

Refer lo 0430 
sheet l for 58-

quence of inter• 
face circuits. 

-, 
I Write 
I Not 0 ii.JS O Bit Lotc:h 
I-~ 
L- ......... Gate D Bu1 IG Reg. 

1 Thit channel 
I brings up 
I service out 
I whor1 the byte 
ii ready, 

I This is u~ed in 
I the write rou-
1 tine to mov• I home oddrou 
1705 bytes down 

the track, 

Allow 

at Write Latch 

ST R I Sit Decode Index All w Index 

_ • .......,. CSRt11· 3Bit A 
FL 

05011 
S@levtqd lnd911 ST I 

. ··LrA 1 I Sl Reg . l 81 
/ lnOf!X ........ ~l'!L_ Allow Index 

FL 

Turn off the 
ST reg, I bit 
ond allow tn
dex latches. 

OHOIO 

.... _......,. 

WaitTorTaTlolincJex, 

c JLni!. ···-····r" 

Allow 
Index 

FL 

05011 

ST I . 

Not Allow Index 

I ST I bit, Index, must be 
!turned on and off lo check 

fall .of inde>e, 

FL 

Not ST Rea. 1 &It 
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----, 
Read, clock, 
or search 
home address. 

Increment 
counter. 

QH030 

r--- 1Turn on 

read gate 
in module 
interface,2120 

QH030 

Go to load 
counts. 6450 
Sheet 1, E7. 

I Read gate conditions 

1 the read and search ad-
1 dress mark circuits in 
I SERDES. Refer to 
I 4 140, 4 150 for deta i Is. 

I c:o 

r , \ 

I 

I 

No / 

Set no record 
found, byte 1 , 
bit 4 in 
sense . 
QH020 

_, 

u I 

Index Processing 

Sheet l , B4. 

I 

track 

·1 / 

"-.Yes 

Set track 
condition, 
byte 0, bit 6 
in sense. 

QH200 

reject, byte 0 

Q 

I 

bit 0, and file 
protected, byte 1,

1 

bit 5, in sense . 

Turn off the 
head select 
(FC5) line 
to the 

Set up a 
counter to 
write gap 
before home 
address . 

QH030 

Turn on FC 0 
and 4, write and 
erase gates, 
in module 
interface. 
QH030 

Set up the 
DR register to 
write 55 bytes 
of ones in 
the gap. 

QH030 

Increment 
the counter. 

Store the file 
mask and 

#' 

track condition 
bits in the 
FR register. 

Set channel end, 
bit 4, device end 
bit 5, and unit 
exception, bit 7, 
in the status byte. 

QH030 

Go to the 

write routine. 
6465 Sheet l , 
C7 . 

Go to the 
burst byte 
processing 
routine. 6475 
Sheet 2, E4. 

Write gate conditions 

the write circuits in 
I SERDES. Refer to 6160 
: for detai Is. 
I 

QH200 

Write Gate ST 4 
1 ST Reg. 4 Bit. I I 

A Bit Rina 0 
or Bit Ring 0. 

/ 
/ 

/ 
/ 

/ 
/ 

A 

1 
SERD ES turns 

FL 

RS021 

I on the ST register 
I 4 bit each times a 
I byte is transferred from 
I DR to FDR. 6160. 

counter for 
delay. 

QH210 

Turn on head 
advance line 
(FC7) to 
the module 
forlus.2120. 

QH210 

Turn off the 
head advance 
line 

QH210 

Delay 6 
microseconds . 

QH220 

Turn on the 
head select 
(FC5) line 
to the 
module. 2120 . 

Set seek 
check, byte 0, 
bit 7 in 
sense. 

QH220 

OPERATION DIAGRAM Index Processing 

l.iJ 

Error. Set com
mand reject byte 
0, bit 0, and 
seek check, byte 
0, bit 7, in 
sense. 

QH210 

Yes 

I 
N ~ 
.... "-.. 

0 Q) "<!" 
Q) ~ 

...!: M v :t lfl N 

I< L.IJ """ a::: Cl. <.D {!) >-<t OI ~ 

Ci ·= en 
1Z en 

Q) 
0 u 
~ 

0 
~ 

<t a.. :1r I ffi )( 
Q) m a.. "" 0 ..s ~ 

Set end of 
cylinder, byte 
l f bit 2 in 
sense. 

QH210 
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Set bits 2, 3 
, and 5 in 

6450 
Load Counts 

Sheet 1, C6. 

No 

co u 

Flag Byte Processing 

Yes 

the BY register as 
a flag byte 

Set bits 1, 2 
3,4,and5in 
the BY register as 
a flag byte 

mask. 

Set up a 
counter for 
transfer of 
9 bytes. 

QJOll 

Turn on FT 
bit 6 to 
indicate a 
odd field. 

Yes 

mask. 

QJOll 

Set up a counter 
for transfer of 
five home address 
bytes. 

QJOll 

Set track con
dition check, 
byte 0, bit 6 in 
the sense data . 

QJOll 

Count field 
of record 1 
to record n. 

(Not) Read or Write Doto Burst Check Trigger 

Good 
Switch Burst Check FF FF _,.. 
FT Reg 6 Bit Not Burst Check 

c 

No 

Yes 

I 
I 

I 
I 

I 
(B5) 

Turn off the 
read gate 
line (FCl) to 
the module 
and SERDES. 
2120 4140 

QJ021 

Turn on the 
read gate 
I ine (FCl) to 
cause SERDES 
to search for 
the next 
address mark. 
2120 4140 

QJ021 

Set a 
missed 
address mark 
indicator. 

Turn off FT 
bit 4 to disable 
the burst 
check circuit 
and force 
data check. 4170 

QJ021 

Turn on the 
read latch 
in the channel 
interface. 

4130 

QJ021 

Yes 

UJ 

~ 
00 
(',I 

~ 
(") 

~~ ~ 0) ~ 
(.'.) c: > 

I <C ·;;; .... 
cs ~ v 
z e 
0 Q.. 

- Q) 
I- .... 

~ J; 
w Cll LIJ Q.. 0 .... 
0 u::: < c 

l{) 

v 
v 
<.O 

:.· 
m .... 

.,,- I 
,,,,..,,,,.....- 1 Search operation. 

,,,,.,,,,.. 
,,,,...,,-

-- ----
Turn an the 
write latch 
in the channel 
interface. 

4130 

.... 
....:..,~~~~~~~~ .... 

Refer to 6450 
: Sheet l, 
I C2 and C3 
: for the 

circuits. 

4170 
Not Burst 
Check Latch 

BCOOl 
Trigger (Gates CX register No Yes 

U'\ 

.::t 

QJOll 

Initialize 
the burst 
check register 
(C~ to all 
ones. 

QJOll 

Turn on FT 
bit 4 to 
gate the burst 
check circuit. 

4170 

Set overrun 
byte0,bit5, 
in the sense 
data. 

QJOll 

No 

entry) 
- - -- -' 

FT Reg 4 Bit Addc. Mock 8Not) Inhibit Bu'(' Check 

~~Go~ I 
I 

Search home 
address 
operation. 

NS131 I 

+ Burst Check 
Latch Burst Check Latch 

Update the 
ori en tat ion 
code in the 
OP register. UH "'"'1 - I A 

FL 

NS231 

Set up for 
check of the 
sync byte for 
the field to be 
read. 

QJOll 

Yes 

QJ021 

Objectives 

1. Read and check sync byte to deter
mine if sync byte is correct for field. 
C3, D7. 

2. Restart address mark search operation 
if not correct field sync byte. D6. 

3. Determine type of operation and up
date orientation. ES. 

4. Check for errors and set up sense 
codes. A3, A4, 82, B6, and E3. 

5. Turn on read or write latch to con
trol transfer of data to or from the 
channel. E5. 

I 

Go to the 
burst byte 
processing 
routine. 6475 
Sheet 2, E4. 

QJ021 
.------'----

Turn off FT 
bit 4 to 
disable the 
burst check 
circuit. 4170 

(Not) FT Reg 4 Bit [] I chi bit B""' Chock 

Data Good 

rt'\ 

N 

Set data check, 
byte 0, bit 4, 
and missing 
address mark, 
byte l, bit 6, in 
the sense data. 

QJ021 

Yes 

Set no record 
found / byte l , 
bit4, in the 
sense data. 

QHOlO 

OPERATION DIAGRAM Flag Byte Processing 

6445 (5/67) 

No 

Turn off t-he 
read gate 
line (FCl) to 
the module 
and SERDES. 
2120 4140 

QJ021 

Yes No 

Inhibit Burst Check 

Go to the 
index processing 
routine. 6440 
Sheet 1, A6. 

NS131 

Burst Check 
Latch 

FL 

NS131 

Not Burst Check 

Latch 

Place the 
flag byte on 
the bus in 
lines to the 
channel. 

QJ03l 

Go to the 
read/clocking 
routine. 6455 
Sheet l, B7. 

No 

Check for 
missing 
address 
mark. 

Store the 
flag byte 
in the FR 
register. 

No 

Yes 

Yes 

Set up to 
transfer 5 
bytes of 
data for 
Search ID. 

QJ021 

Set data 
check, byte 0, 
bit4, and 
missing address 
mark, byte l, 
bit 6 in the 
sense data. 

QJ031 

Go to the 
Search/Scan 
routine. 6460 
Sheet l, B7. 

• • • • • 
•• 
' • • • • • 
' • • • •• 
I • • • • • • • • • 
•• 
•· • • • • • 



• • • • • 
•• 
' • • • • • 
I 
• • • 

" • 
. , 
• • • • • • • • • 
~• 
~• 

• • • • • 

,.._. 

'° 

IJ'\ 

"" 

N 

< 

Objectives 

I . Check type of operation and 
up date orientation. Sheet I, 
C7, B5. 

2 . Process field length and check 
for key= zero and end-of-file 
conditions. Sheet 1, 85 and 
sheet 2, D5, C4. 

3. Set up the burst check 
registers(BX and CX) . Sheet I, 
C6, A4. 

4. Set burst check circuit 
for odd or even field. 

Sheet I, C6, B4. 

5 .. Control turn on of 
write or read FL in the 
channel interface. Sheet 1, 
C2, C3. 

6" Check for errors and 
set up codes for 

7. 

sense data. Sheet l, 
D5, E3, sheet 2, C6 . 

Wait for first byte from the 
module. Sheet2,C7. 

Turn on the 
write latch 
in the channel 
interface. 

QK030 

D 

QQ 

No 

u I 
Load Counts 

6420 
Initial Status 
Presentation 
Sheet 2, C5, 

Sheet 3, A5 

Initialize 
burst check 
register (BX) 
to all ones. 

QKOlO 

No I processing, 
6440 Sheet I , 

Go to flog 
byte proces
sing. 6455 
Sheet 1, 87. 
QKOlO 

Develop sum 
of key length 
and data 
length. 

Q-KOH> 

C7. 

c 
6430 

Seek Commands 
Head Check 
Sheet 2, D3. 

Isl 

I i.I 

6440 
Index 
Processing 
Sheet 2, A5. 

lcl 

(Not) FT Reg 4 Bit Addr Mark 

A 

I 1 1 1~ Vi ~ 
:E 

ffi I ct I I~ 
0 
z .f 
0 £: 

t:= ~ 
0 

ct u 
a::: -01 w LI.I 0 I-Q. .9 ! 0 

lnhibi t Burst 

Check 
I 
I 
I 
I 
I 

t 

0 
I{) 

~ 
u:> 

Ir 
al ... 

Up date 
orientation 
ta data field Burst Check 

Latch Burst Check 

'!'es 

I SERDES sets the: 
: ST 4 bit when I 

I A bytes has : 

I been read '4 I 50 : 

Turn on the 
read latch in 
the channel 
interface. 

QK020 

D Bus Bit 2 

Go to burst 
byte processing 
6475 Sheet I, 
E4. 

Read 
Latch 

Gate D Bus IG Reg. 
PH 

"T4i30~ 

GAl31 

Writ~ 

-·· ..... - A 
FL 

R 

NS231 

Burst Check 

(Not) Read or Write Data Good ~ 

Switch Burst Check FF 

FT Reg 6 Bit 

Not Burst Check Latch A 

Read Latch 
I 
I 
~ 
I Refer to 6425, 
I sheet 2, for se-
1 quence of inter
: face circuits. 

Not D Bus Bit 2 

Gate D Bus IG Reg 

I 
Overrun. I 

I 

I 
I 
I 

Turn off the 
read latch in 
the channel 
interface. 

4130 

GK020 

Go to burst 
byte processing. 
6475 Sheet I , 
05. 

FF 

BCOOJ 

PH 

GAl31 

~ 

I 
I 
I ___ J 

(4130) __ __., 

. Latch . 
D Bus Bit 0 I 

1
Writ7 Latch 

Gate D Bus IG Reg. _ PH 1 
t-1-----
1 Refer to 6430, 

s 

GAl31 

I sheet 1, for se
: quence of inter
face circuits. 

Latch 

Not Burst Check 

Trigger 
(Gates CX Register 

Entry) 

Not Read Latch 

Sheet 2, C7 . 

OPERATION DIAGRAM Load Counts 
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" 

\J) 

IJ'\ 

..::!" 

< 

Reduce field 
I ength count. 
Go to read/ 
clocking. 
6455 Sheet l , 
A7. 

rt'\ QK020 

N 

OPERATION DIAGRAM Load Counts 

6450 - 2 (5/ 67) 

co 

End of file 
operation. 

QK030 

Go to burst 
byt'e. 
processing. 
6475 Sheet l, 
Cl. 

c 

No 

u 

Load Counts 

Sheet l, A2 

Turn on the 
read FL in 
the channel 
interface to 

Yes 

reset the interface 

c 

I Wait for sync I byte from the 

1 
module. 4150. 

D Bus 2 Bit 

Gate D Bus IG Re 

._! _c i_r_cu_i_t_. _4_13_o ___ ,._ __ -I-__., 
QK030 

Set data check, 
byte 0, bit 4, in 
the sense data. 

QK030 

Go to burst 
byte. 
processing 
6475 Sheet 2, 
E5. 

No 

Turn off FT bit 4 
to degate burst 
check circuit and 
cause a burst 
error. 

Yes 

Go to 
search/scan. 
6460Sheet l, C7. 

Read 
Latch 

PH 

GA13l 

t.6J 

Read latch 

~ 

N re 
Qi ~ 
le;; 0 

:E\ ,V1: ~ 
~ ~ <.O 
<!) I-
<( 

Q 
z t! 
0 5 

~ ~ITT! :E" ~ -g ~ m 
0 .3 ~ .... 

I Refer to 6425 
I Sheet 2 for seq-
: uence of interface 
1circuits. 

• • • • • 
•• 
' • • • • • 
' • • • • 
I • • • • • • • • • 
•~ 

•· • • • • • 
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e 
e 
e 
e 
e 
e 
e 

-
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 

" It 

It 

-
II 

II 

II 

,...., 

-c al u 

Read/Clocking 

load Counts Flog Byte 
6450 Sheet 2, Sw1ch/ Scan Procenlng 

rA< Tso .. , 2, As, c2. ~ 02. 

I . 1
1 j Note: Entering Conditions 

I I Read- The 'read latch' In the -··· • . . 2 ~ I chooool lotonocoood tho 

SERDES. turns--,.,., 
• I ' on the ST reg , 4 

1 
-.... 

bit oftt:ir uach Qyte I 
is read. 4150. 

Yes 

SORSP 8ronch 

I I 

I 'read gate' line to the module 
I and SERO ES were turned 
I on before entering. 
I 
I Clocking .. The channel 
I interface h not activated. 
I The 'read gate' line to the 
I module and SERO ES was 

turned on befon' enterin9. 

\OI I down (SVC Re9. 
Latched down) 

= ;( 

4 D -
code DR r---. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Fol'm Y26-4001-2 
FE;S Y2a .. oa22 

1.4' I • I 

~ :I :g 
.d LC(tch cc v PH I n: 
I (!I U> c( 

I s 0 
.... 

c 
I z; 

OAl31 I 0 u 
- 0 

• 
t- -0 

Latch 1 ~'rm! :E' Lotch I Lt.I 'D w 
FL Q. 2 ! • 

I 0 0: .... 

I 

GAJ3l I 
I 

+ .. 
SVC Request 

fl I 
I 
I 
I 

latch I 
I 

l 

The channel I Module oheod. 
interface trons-i Transfer the 

• 1 (4130) 
I Timing correi;t. - - - ..,..J 

_JUI 
OT ~ 

lers the byte I byte from the 
to the OW reg- I module lo the 
ister ofter Hr- I BY register. 
vice out comes I 

lup. I \.l(l.Ul6J I 
SORS1 fl, Hr- l E I 
vice in FL ond I j 
aervke request I Sheet 2, 87 I 
latched line ore I 
active. :J I 

,;; I 

(4130) 

Transrer the b)(le 
from the module 
to the OW regh
ter and the chan
nel bus in lines. 
(4130). 

Service in comes 
up starting a 
new u1quence. 

Yes 

,,."" 
IJ\ I Read Latch latch I f A Time I I nl 

Store byte 
in the DH 
register, 

-4' 

~ 

N 

All. CA 4 Decode DR A FL I 
l 
I 

GAf:ll I 
latch I SVC Req. latch ' 

fm~otch ; I Al FL p.:c Reque5t 

I 
I 
I 

Read latch nD_n.:t';'~~'i.. y 

I 
I 
I 

FL 

GAl31 
~W-o_i_t_f-or_s_e-rv_i_c_e_l latch I turns I 
out. Service out I ff h • I 
c;irid C tiTe turns otf I 0 as s own an 
~ORSP t- t and set-1 E6. I 
v~)e. in F • See I · '"------' 

J:::!.!:!.! Sc.rvice In Lot'ih Set BY Into OW 
A 

DR-BY Latch -
Not Service In 

Fl 

No 

Reduce the 
field length 
counter. 

QLOlO 

Store byte 
in the GL 
register. 

QLOIO 

Yes 

Sheet 2, 
07, 

B Time 
Not DR-BY Latch 

Walt for service 
out lo foll, Service I 
in comes up as : 
shown in ES. 

GAl31 

Normal Timing 

Read Lo tch A B C ~ 4 · · - - - ' · · ~ - • · · - - - 1 •. _ •. ( II IF I - - ~ 

Latch I 
Service R~.~es~t~L~o~t~c~h~~~~~-t"-~~-t, 
Latch 2 
SORSP Latch 
Service In Latch 
SVC Request Latched 
Service Out and C Time 

Module Ahead Timing 

ABC D ABCD IABCi>IABCD 
Read Latch 
laich--1 

I et ll'ilntoDW I~ . . w ., .• . w . f •• w ·1 f yte rec 1ved 01t or Jrand•r byte 011 or at or 
m the modu1e before s•rvice ool to th• bl.I& In service out strvice out .1he r,;honnel accepted to rise, lln•, to fa II. to rise, . 

ost b te. ·--

OPERATION DIAORAI\i Read/Clooldnr 

GAJJI : 

~ectlves 

1. ,... 
I J 

Loldh_2 __ 

I I 
I I 2. 
I 

GA131 I I 
Service In I t 
latch · 

latch 2 , f I ~S.ervic! In 
Not Service Out A FL I A S · 

0Derotional In GAl41 ti I omwers with ·; 
I service out, I 

SOR SP 
' I ' ! latch 

SQRSP Latch 
4. Fl I I 

I I 
I I 

GAJ51 I . I 
SVC Req. I I 
Lutch • I 5. I 

Fl I Service In Latch 
I Not D -BY Latch A 

Not SVC Re uest 8 Time 
l I GA141 I I 

Latch 2 
I I 

• l Fl I I 
I 6. 

I"'~ C Time 

GAl31 : 

D Time I PH 
, - T - ;·-,---• __ ,_,. __ 

I This is the 

Walt for service,' GAl3 
out to rise· Thh I \ Service In 
time varies with I \ Latch 

I SORSP branch I c~nditlon In the 
m1cro-erosram. 

I .system. I ~ 

FL 
Nqt Latch 2 
Read latch A 
SVC Out And 

Not Service In Latch 

C Time 

SVC Out And C Time 
Not Latch 
R8(Jd la:tch 

GAl41 

SOR SP 

~ 

FL 

GA151 

ot SORSP Latch 

I 
I 
I 

Not SORSP Latch , + Time 
PH 

Not SVC Reguest 
,,,,_...__.,Latched 

/ GAl31 

The mlcro-pro
lgrom Is now free 

1
10 transfer the 

next bvte, 

Check for data 
read from the 
module. Sheet I, 
66. Sheet 2, 65 
07, £3. 

Control trans-
fer of data to 
tl}e channel , 
Sheet I, A6, B6. 
Sheet 2, A4, C6, 
06. 

Store key 
length 
and data length 
bytes in reg-
ister. Sheet I , CS 
Sheet 2, B3, D6, 
ES. 

Reduce field 
length counter 
Ond check for 
end of field. 
Sheet I, C4 .. 
Sheet 2, 84. 

Check for 
'command out' 
respon'e to 
1$ervlce In ' 
indicating end 
of do to trons-
fer to the 
channel . Sheet 
2, 86, BS, 04 .. 

Check for 
data from the 
module coming 
foster than the 
channel con 
receive the 
data, Sheet 1, 
86 .. Sheet 2, 
84, 03. 
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o;( 
,~ ,---.~~- I 

CA l u I Cl I ~,· 
............ 5 ' Ni 

Reod/C lo~klng l~ 
6455 . ~ LO 

Read/Clocking :& tO 
Cl: loll ~ Sheet I, C4. 0:: Q. 
(,!) 

,.. U) 
<[ ... 
0 Cll ,.,.. I t .. 1 ·~ .e ~~ 
~w ~ l i 

Yes 
fternexttr byte , ., 

Start module 
, ........ 

Transfer last ahead circuit se-
quenee at shown on I byte to the 

'°I • QLOlOI I !sheet I , A5 • 1 BY register • 

I 
I Channel i can bring 

up command out lo ·i 
slop tromfer of data.~ 

~ I ~~·~ I Tramfer lo51 byte !This starts Clock balanco of I 
field. I Q lrurn off the I to DW ro9lstor and I channel circuit 

bus In lines to tho 

IJ'\ I I I 

.:; 

In terfac:e trcuft1iOiJ .... ...... 
tromf erred byte from 1 
8Y to OW register. Seel 
sheet I, A4. ! 

SEROES turns on thei 
ST reg 4 bi I ofter I 
eoch bytes is read. I 4150.J ........... 

1 .. tort module ohea 
tclrcuit s.equence as 
lshown on sheet 1 , A5 

\ 

Ye' 

Reduce the 
field length 
counter. 

I ~L \(4130) er. 
.\ QL030 

\ . " .\ 

D \ 
\ 

Sheet 1, 
Not D Bui Bit 2 

\ Latch 
65. 

Gate 0 Bu' IG Re . 

Not Read Lotch 

\ ye1 /~ervice ~No • 
\ ~ -· -
\ 

"' 

N 

Tromfer the byte 
from the module 
to the tl Y re9iSl!'f. 

Yel 

OPERATION DIA.GRAM Read/Clocking 

6456 - 2 ,(5/67) 

No ----'---, 
Store dote 
low byte In 
the DL 

Reset channel 
interfoce 
c:lrcuila. 

4130 
QL030 

Yes 

Go to the burst 
byte proc:enlng 

" routine. 6475 
~heel 2, E4. 

I 

l•oquonce as 
channel. lshown on 

!sheet 1, 07. 
QL030 

r 

(4150) 

No 

Go to ~'Ur$! 
byte proce$~ 
sing routine. 
6475 Sheet 2, C7 

Go to burH 
byte proce•~ 
ilng. 6475 
Sheet l, 87 
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Search/Scan 

Objectives: 

6445 6450 1. Control transfer of data from the channel. 
Flag Byte Processing 
Sheet 1, E3. 

load Counts 
Sheet 2, C4. 

Sheet 1, A5-6, C6. Sheet 2, C6, A4, CS. 

Sheet 2, 
86 

The write FL in the 
channel interface I 
is on. The read I 
gate line (FCl) to I 
the module and I 
SERDES is on . See I 
6465 sheet 2, E7, 
for the circuit. l 

SERDES indicates 
that a byte isready I 
by turning on the I 
ST4 bit . 

Module Ahead 

Transfer the 
module byte 
to a buffer 
register • 

QNOlO 

,-- !Overrun. Turn on 
the read FL in the 
channel interface. 

4130 I 
QN040 I 
Turn off the write 
FL in the channel 
interface. 

4130 

QN040 \ 
Set overrun, byte \ 
O, bit 5, in the \ 
sense data . (D2) 

QN065 

Go to the burst 
byte processing 
routine. 6475 
Sheet 2, ES. 

I 
I 

Sheet 2, 
A4. 

Read 

~ 

D Bus 2 Bit Latch Read Latch 

Gate DB"' IG Res. I PH I l 
GA131 l I 

This is used to reset! 
the service in FL to 
release the channell 
interface. I 

I 
I 
I 

' Service In 
A RI~ 

.. ___ --· -·' I A 

GA151 

Compare the byte 
from the module 
with the byte from 
the channel. 

Decrement the 
low order 
field length 
counter . 

No 

Turn on the read 
latch and turn 
off the write 
latch in the chan
nel interface .4130 
QN030 

Set equipment check 
byte 0, bit 3, and 
ALU check, byte 2, 
bit 4, in the sense 
!data. 

QN030 

Go to the burst 
byte processing 
routine. 6475. 
Sheet 2. ES. 

Bl 2. Check transfer of data from the module. 
Sheet 1, C7, AS. Sheet 2, Al, A3, B3, 
C5 I C4 I D2 I D3 I E3 I E6 . 

3. Compare module data with the channel data 
and set indicators. Sheet 1 , 85. Sheet 2, E5. 

4. Do not compare byte if a mask byte (oil ones) is 
transferred by the channel on a scan operation. 
Sheet I , B6, 84 . Sheet 2, E6 . 

1The channel indi-
1cates that o byte is 
!ready by bringing up, 
lthe service out line. 

Yes 

Turn off the 
equa I compare 
indicator. 

QNOJO 

----, 
I 
I 
I 
I 
t 

(Not) D Bus 0 Bit 

Gate D Bus IG Reg. 

Turn off the equal 
compare indicator. 

Turn off the 
status modifier 
indicator . 

QNOJO 

Write 
Latch 

PH 

Decrement the 
high order field 
length counter . 

QN030 

Decrement the 
low order field 
length counter. 

No 

(Not) Write Latch 

GA131 

OPERATION DIAGRAM Search/Scan 

~ ~ 
i ~ ;! 

..c ~ 0 en 
1--' ~ U) 

:E ..... v 
~ a. U) > 

" I-
<( 

0 
z c 

0 
0 u 

I~ %Ml :r· 
fl.. ~ ~ DI .o en ~ .... 

Sheet 2, C7 • 

Yes 

Yes 

Yes 

Turn off the 
status modifier 
Indicator • 

QN030 

Sheet 2, C 7. 

I This sets the 
I counter to all ones. 

Set high order 
field length 
counter zero 
indicator. 

QN030 

Transfer the 
module byte 
to a buffer 
register. 

2314/2844 FEMDM (5/67) 6480 - 1 
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'° 

U"\ 

< 

Channel Ended 
Transfer of Data 
Sheet l, BS. 

Set the command 
out issued 
indicator. 

Adjust the coun
ter for use in the 
read/clocking 
routine. 

QNOSS 

Update 
orientation 
code. 

co u 

Search/Scan 

Sheet l, A4. 

Turn off the 
write FL in the 
channel interface 
to stop the data 
transfer. 4130 

QNOSS 

Adjust counter 
to include last 
3 bytes of the 
count field. 

,, (E7) 

// 

No 
QNOSS 

..:t 

Turn off the 
write FL in the 
channel interface 
to stop the data 
transfer. 4130 

QNOSS 

Go to the read 
clocking routine 
64SS 
Sheet l, B4. 

~ (E7) 

/ 

""' 

N 

Store burst byte 
in the BY 
register. 

Go to the burst 
byte processing 
routine. 647S 
Sheet l, A7. 

OPERATION DIAGRAM Search/Scan 

6460 - 2 (5/67) 

Go to the read/ 
clocking routine. 
64SS 
Sheet I, A7. 

Sheet 1, B3. 

Go to the burst 
byte processing 
routine. 6475 
Sheet 1, 06. 

Compare the 
byte from the 
module with the 
byte from the 
channel. 

Go to the read/ 
clocking routine. 

6455 
Sheet I, A?. 

0 ~ 

E4, ES. ~I 
<( 

0 

"<I" 

N ~ 
.... '-
Q) ~ 
Q) ~ 

..s::. M 
V'l N 

0 
U) 
~ 
U) 

Turn off the write 
FL in the channel 
interface to stop 
the dota transfer. 
4130. 

-. ----, z c 
0 c 

u 
Vl I- ......._ 

<( ~ 

~ ~11&1 
a.. ~ ~ 
0 Vl 0 

~· 
ir:Q ... 

QN030 

I 
I 
I 
I 

Yes 

Yes 

Set the command 
out issued 
indicator. 

Sheet 1, AS. 

Not D Bus 0 Bit 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 

Write 
Latch 

Gate D Bus I G Reg 
PH 

Turn off the 
status modifier 
indicator. 

QN075 

Yes 

Not Write Latch 

GA131 

IThis line stops the data I 
transfer sequence with I 
the channel . See 646S I 
Sheet 2, E7for the circuit. 

• • • • • 
•• 
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6420 
Initial Status 
Presentation 
Sheet 4, C3. 

co 

Set equipment 
check, byte 0 / 
bit 3, and unsafe, 
byte 2, bit 0, in 
the sense data. 

Load the count 
field sync byte 
(14) into the 
DW register. 

QPOlO 

Go to the 
initial status 
routine. 6420 
Sheet 4, B4. 

Decrement 
the variable 
gap counter. 

Set up a counter 
to write the 
variable gap. 

QPOlO 

No I Load the RO sync 
byte ( 11) into the 
DW register, 

QPOlO 

Sheet 2, 
A4. 

Write 

No 

Load the data 
field sync byte 
(9) into the 
DW register . 

QP025 

Increment the 
counter to 
control the 
fixed gap. 

No 

Yes 

u 

6440 
Index Processing 
Sheet 2, B2. 

Yes Sheet 5, A4. 
Enter to write 33 
bytes of ones. 

Q UJ 

Objectives 

1. Write gaps. Sheet 1, B6. Sheet 5, E7. 
Sheet 7, B5. 

2. Write address marks. Sheet 3, B7, B4. 
Sheet 4, B5. 

3. Write sync bytes. Sheet 4, B5. 

4. Start the data transfer sequence from 
the channel. Sheet 2, A6 . 

5. Keep channel and module in time. 

6. Keep track of field length. 

7. Stop data transfer from the channel if 
command out comes up or field hos been 
written. Sheet 2, B5. Sheet 3, C3. 
Sheet4, B2. Sheet 5, E5. Sheet 6, E5. 

8. Check for track overrun. Sheet 1, A4, 
C6. Sheet 2, A3. Sheet 4, B3, B6, 
C3, E3. Sheet 5, D7. Sheet 6, B7 . 

~ 
~ CX) 

-~ ~ "<!' 
....c ;;; V') 

N 

~ 
~ LIJ 

II.. 
<!) > 
<( I-

0 
z 
0 
j::: 

~1·~ UJ - i.J 

0 ~ ~ 

Write Gate 

Set ST 4 Bit 
fl Bit Ring or Bit Ring 0 

=-=------ --- - - - -- - - NS141 

SERDE S i ndi cat es 
the transfer of a 
byte from DR to 
FDR by turn on 
of ST 4. 4160 

In Line 
Routine 
6523, H2 

In I Line 
RO Dato Field 

Set up low order 
field length 
counter for 87 
bytes. 

QP025 

Load the RO data 
sync byte (9) into 
the DW register • 

QP025 

Key 

Set key length 
into the low 
order field 
length counter. 

Load the key 
sync byte ( l 0) 
into the 
DW register . 

QP025 

Data Field 

Form sum of key 
and data lengths. 

Countl Field 

Set low order 
field length 
counter for 8 
bytes. 

Complement 
the odd/even 
record bit. 

QP025 

QP0351Yes 
: Fi rst byte of 
I zeros in the gap 
: before the od-
1 dress mo rk. 

Yes 

- - .,----------. 
Set the DR 
register to 
al I zeros. 

Continue to 
write ones. 

On erase 
I operations no 

~,, 
,/ I Set up the burst 

check circuit for 
an even field. 

4170 

QP025 QP025 
I zeros ore written 
I in the gap so that 
I SERDES cannot 

I 
find the address 
mark . 

Set up the 
burst check 
circuit for an 
odd field. 

----------, Second byte of 
zeros. 

4170 

I 
I 

I 
I 

f Burst Check 

Not) Read or Write Data Good Trigger Burst Check Triaoer 

Switch Burst Check FF I FF 1 (Gates BX Register Entry) 

FT Rea 6 Bit 
Not Burst Check Triaoer 

Not Burst Check (Gates CX Register Entry) 
Latch 

QP035 

Sheet 2, A7. 

OPERATION DIAGRAM - Write 

l() 
<.O 
V' 
<.O 

:e· m .... 
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No 

N 

OPERATION DIAGRAM Write 

6465 - 2 (5/67) 

Set the burst 
check registers 
to all ones. 

Turn on the 
write address 
mark control 
I ine (FT 4) to 
SERDES. 4140. 

QP045 

Sheet 3, B7. 

Yes 

---... Sheet 6, 07 
.... .... ........ 

I Byte of 

" (E2) 

I all ones. 
I 
I 

(Not) D Bus 0 Bit 

Gate D Bus IG Reg. 

Write 
Latch 

PH 

GA131 

Write AM 
Latch One 

"" "'"8 I I A I FL 

Bit Rina 6 
P I 

Writes five bits 1 - - ---
of ones without 1 
clock bits. 

NS021 

Not Write Latch 

I Blocks chan-
1 nel tag se-
1 quence. See 

sheet 2, E7. 

Write AM Latch One 
I 
I 

Not Write AM Latch One 

I 
I • 

Not Wdte AM Latch One n Wdte Claok e;n 
Write Trigger A 
(Not) Write One 

NS021 

• • • • • • , 
' • • • • • 
I 
• • • •" , . 
• • • • • • • • • ·-
•• 
• • • • • 
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e I 
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e 
e .• 

e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e ... 

.. 
e 
e 
e 
e 
e 
e 
e 

-
e 
e • 
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-
II 

II 

-
II 

;>' 

., .• :.,,.,,_,,,,,<c_.,,,,, "-. 4-:,. '.-~~;i-.,~~~ h :A~~~;.;,,.~4,i~Yi~.$;.~ 

-:cT I co I u I di '• I 

,..... 

'° 

I.I'\ 

Load the flap 
byte into a 
buffer register, 

Sheet 4, C6. 

Load 229 into 
o buffer register 
for writing data 
field • 

Yes 

Yes 

Sheet~ A2. 

E 

Tum off the 
write address 
mark line (FT4) 
to SERDES. 

4140 

Write 

I fif'5t address 
I mark byte. 

I Refer to Sheet 2, 
: E2 for the circuit. 

...._ __ ....., ____ - -'T"' --------

QP055 

Load the sync 
byte for the 
field into the 
DR register. 

No / : Channel ended I 
/ I transfer of data 

// ! bybrin9in9up I 
command out , 

No. 

Sheet 4, 87 

WRITE LATCH 

SVC REQ. LATCH 

LATCH 2 

SERVICE IN LATCH 

SERVICE OUT 

SVC OUT AND C TIME 

QP055 L----------. SORSP LATCH 

.:; 

~ 

N 

Second 
address mark 
byte. 

OPE~A'flON DIAGRAM W1•ite 

Sheet 5, 07. 

Load byte to be 
written, 229 or 
zero, into the 
DR register. 

SVC REQUEST LATCHED 

IH ._BY 

LATCH I 

____ ..._ ______ - ·- - - ....-------
Tum off the write 
FL in the channel 
interface to ~top 
the data tranifer. 

4130. 

QP055 

G 

Sheet S, 87 

'See Sheet 2, 
I E3, for the 
I circuit. 
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Form ¥36-4001 ·a 
FEB ¥211-0622 
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.:I' 

oC 

Onthof~ 
his h the 1ocond I 
address mark byte,1

1 sync byte in the I 
DR re9i1ter. 

6420 
Initial Statu$ 
Presentation 
Sheet 3, 02. 

W: 

Thb h tho sync: 
byte on the flnt 

u. 

a:l 

Sheet 31 CS. 

__ .,._ ___ - - -J 

Place ihe byte 
from the channel 
Into a bvffer 
reg islet. 

Ves 
Load the byte 
from the buffer 
register into 
the OR reghter, 

QPl 10 I QPl20 

I' 

u 

Writ• . 

(E7) 
;I 

No 

Cl • ...., 

CA 3 Docodo IH or BX latch I 

~·t~ormol CA Decoder I A I · t-¥TJ 
FL 

GAlJl 

Service In 
latch 

Fl 

1'19! tn-v" or !\4=QU t.arr.;n I A 
p tjme I I r 

Latch I 
Not IH-DR or Re~ 
Ii Time 

FL 

A 

I 
I I The mkroprogrom 
I I hos token the 
I I byte from the bus 
I t In llnos. The n I chonnol lntorfoco 
fj l Ii frHd, 

I 
I . 

Nol Servk• °in La 

GAIS1 I 
. I 

Not SORSP Latch + D Time 
PH 

~atch I 

FL 

D Time I I Not Latch 1 

GA131 

A 11 Decode OW or SL 
se Alt CA Oecodjjr 

~D Decode Equa Is· DR I A 

Time 

SL-DR 
Latch 

FL 

GAl35 

t,,,h:i\AI 

1. 

'""'\! ~l :I~ ~ 
... <t 
~ U? ... ~ 

~ 
5 

1· 
~ 
A! l j! 
:t! '~t·i:; 0 \ !; 

Gate IH to DR 

I 
I 
I 

• IH Bit "X" 
Set DR Bit '1X" 

Gate IH to DR 
I 

RD041 ~ 
Not Gote I H to DR II Gate D Bus to DR 

Modulo ahead 
loop. 

Not Gote FDR to DR A 

RD02l 
1 The byte from 
I tho channel la 
I tromforred to OR 
I when the micro
I program addresses 
DR. , 

___ ....... ___ ,....,._..,.. _______ __, 

I Modulo and chan• 
l nel ore In 1tep. 

Turn on tho SL
DR FL In the 
channel Interface 
for.clrcull tran$
fer of byte to the 
DR register. 4130. 

Chc:innel ahead 
loop. 

MI I Load the hlsh 
order data length 
byte Into c:i 
buffer register. 

QP080 

load low order 
data len9ti1 byte 
into o buffer 
re9l1ter. 

QPO!JO 

Sheet 6, 07. 

N 
Reset tho 
channel 
intorface If 
module ahead 
circuit active. 

OPERATION DIAGRAM Write 
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No 

Turn qff the write 
FL in the channel 
interface to stop 
the data tramfer. 

4130 

D7. 

··~:~::·~:., .. =.~~;~:1:1' .. ,.,,,, .. L., .. __ 

c:lrcult" 

Sheet 5, ~7. Sheets, D7; 

QPOBO 

Set overrun, byte 
0, bit 5, In 
the senH 
data. 

QP100 QP090 

rfitf remainder of 
the fi.ild with 

1 zero~. 

QP090 
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I.I'\ 

..:t 

N'\ 

N 

~ 

End of field 
routine. 

Set up a 
counter to 
write 33 bytes 
of ones. 

QP181 

Load the DR 
register with 
a byte of 
'CC'. 

Sheet 1, D6 . 

Yes 

OPERATION DIAGRAM Write 

No 

IX) 

Sheet3, B5, C5, C3 . 
Sheet 4, B2. 

Load the first 
burst byte reg
ister contents 
into the DR 
register. 

Load the second 
burst byte reg is
ter contents into 
the DR register. 

QP181 

Yes 

Set equipment 
check, byte 0, 
bit 3, and unsafe, 
byte 2, bit 0 in 
the sense data. 

D7 . 

No 

u 

Write 

Clocking to 
fill out field 
with zeros. 

Go to the burst 
byte processing 
routine. 6475 
Sheet 1, C4. 

E 

No 

Set overrun, 
byte 0, bit 5, 
in the sense 
data. 

Set bus out 
parity, byteO, 
bit 2, in the 
sense data. 

QP185 

Set equipment 
check, byte 0 
bit 3 and serial
izer/deserial izer 
check, byte 2, 
bit 2, in the 
sense data . 
QP185 

Sheet 6, B7 

QP185 

Q 

Sheet 3 A3 
Sheet 4: D2: 

Decrement 
the field 

length counter . 

QP130 

See sheet 3, E4, 
for the circuit. 

Yes 

Yes 

I 

UJ 

Sheet6, 07 . 

Turn off the 
write FL in the 
channel interface 
to stop the data 
transfer. 4130 

~I I 
~ 

I~ 
0 
j:: 

~I c..: cu 
UJ ..... 

0 ~ 

L- ___ ..._ _______ _. 

This will reset I 
the module ahead! 
circuit if on. 1 

I 
I 
I 

QP130 

Turn on the read 
FL in the channel 
interface. 

4130 

Turn on the 
IG5 bit FL in 
the channel 
interface. 

~ ~ 
-~ 
cu ""'" 1 -

Vl ~ lO 
<J) 
v 
<.O 

4130 

Turn off the read 
FL in the channel 
interface. 

4130 

QP130 
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I.I\ 

..:t 

r--

1'1"'11 I 

N 
t 

D Bus 5 Bit 

Load the DR 
register with 
a byte of 
'CC'. 

co 

Yes 

Set up a timer 
for control of 
track 
orientation. 

Set up a timer 
for control of 
write gate 
tum off. 

QP189 QP189 

Turn on the 
IG5 FL to 
raise status in 

Set channel 
end, bit 4, and 
device end, bit 
5, in the 
status byte 

Set unit 
exception, 
bit 7, in the 
status byte. 

QP1B9 

I to the channel . 

QP1B9 

Go to the 
burst byte 
processing 
routine. 6475 
Sheet 2, B3. 

IG 5 
Operational In 

5 Bit Status 

Turn off any 
IG register FLs 
that are on. 

4130 

--,.-
QP1B9 

Go to the 
initial status 
presentation 
routine. 6420 
Sheet 1, C3. 

Status In 
~ 

Gate D Bus IG R PH In Latch GAOll 

GAOll 

OPERATION DIAGRAM - Write 

. l 6465 - 6 (5/67) 

u 

Write 

c 

Sheet 2, B3. 
Sheet 4, B6, B3, C3 1 E4. 
Sheet 5, C5, E6. 
Index Sensed 

K 

Set track 
overrun byte l, 
bit 1, in the 
sense data. 

QP189 

In Line 
Routine 
6522,06 

Set channel end, 
bit 4, device end 
bit 5, and unit 
check, bit 6, in 
the status byte. 

Turn off the 
write FL and 
turn on the 

UJ 

read FL in the 
channel interface 

4130 

QP189 

Set the DR 
register with 
all ones. 

QP189 

Go to the 
end procedure 
routine. 6480 
Sheet l, 85. 
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,....1 

\D 

LI\ 

.i:r 

""' 

N 

I c:o 

,-----

Write immediate. 
Go to initial 
status 
presentation. 
6420 Sheet 4, C3 . 

I u I 

Gap Spacing 

6475 
Burst Byte Processing 

Sheet 2, A2 

No Yes 

Change the 
state of BY 
0 bit. 

QQOlO 

Adjust the 
counter for 
control of 
read or write 
gate turn on . 

Set OP 
registm to 
all zeros. 

QQOlO 

Go to initial 
status 

Set head 
switch 
i ndi cat or for 
use in index 
processing. 

QQOlO 

Go to index 
processing. 
6440 Sheet l, 
Al. 

presentation . 
6430 Sheet l, B3 . 

Q I UJ 

Objective 

l. Check the type of operation 
and set up for entering the 
next routine. 

I 
I 

The need for Inverting BY 0 bit Is that truncation Is Indicated by OP 0 bit l In read mode operations, and OP 0 bit 0 In 
the write routine. The BY register ls used to store this Indication. In the command decode routine the BY 0 bit was used 
to indicate multi-track operations, but this changes In the Initial status presentation routine. Because of this change of 
meaning, BY 0 must change status when going from clocking to write operations. 

I The sequence of search ID(R1), chained to a write CKD(Rt, Illustrates the handling of BY O • 

I 
I 
I I (Normal) Search 0 Clocking I 0 Clocking 1 __.. Write 

µc(R
1
) L_j K(R

1
) l D(R

1
) -C-(R_-) __ _ 

I J o o 1 o~ 
I (Truncated} 4. j A A i 

I I I I 
. L I 1 Inverted I 

I Write CKD issued and - - - -- -- - - ...... -
BY 0 set to l . I on QE030 I 

I 
Channel L _____ ----_..__Inverted 
Truncates on QQOI 0 

OPERATION DIAGRAM Gap Spacing 

I 
~ 

~ 0 
I'-

~ v 
~ <.D 

>-
0 I-
<( 

3 
z Ol 
0 .~ 
- u 

~ !ltj :E' <( g- :!! m c... 
0 0 ~ ... 
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Burst Byte Processing 

,..... 

'° 

I.I'\ 

.:I" 

End of Count 

Field 

Field 
Clocking 

Update the 
orientation 
to continue 
into key and 
data field. 

.-----'-----. QROll 
Update the 
ori entotion 
to data 
field. 

QROll 

Set channel 
end bit 4, and 
device end, bit 
5, in the status 
byte. 

QR031 

Set channel end, 
bit4, device 
end, bit 5, and 
status modifier, 
bit l, in the 
status byte . 

QR031 

6455 6450 
Read Clocking 
Sheet 2, E3. -. 

B 

No 

Set bus out 
parity, byte 
0, bit 2, in 
the sense 
data. 

Yes 

Block data 
check error 
on field 
clocked. 

QROll 

Yes 

QR031 

"" 

N Set data check, 
byteO, bit4, 
in the sense 
data. 

QR03l 

OPERATION DIAGRAM Burst Byte Processing 

6475 - 1 (5/67) 

Turn off FC 
bit 4, to 
reset the 
burst check 
circuit. 

QR03l 

Yes 

Set data check, 
byte 0, bit 4, and 
data check in 
count field, byte 
l, bitO, in the 
sense data . 

QR03l 

c u.i 

Objectives: 
l . Check and update the orientation. Sheet l, A6-E6. 
2 . Set up the status byte. Sheet 1 , A4-C4, A2. 

Sheet 2, AS, C4. 
3. Read burst bytes and check for errors. Sheer 1 , 

B7, B3, C3. Sheet 2, Cl, C6. 
4. Set up to enter the next routine. Sheet 2, A2, 

B2, C3. 

6460 
Search /Scan 
Sheet 2, B2. 

--, 
D 

Clocked Key Field 

Update 
orientation 
to data field. 

Clocked ~Count 
Field Clock 

Key Field 

Update 
orientation 
to key fie Id , 
continue 
clocking. 

QR021 

Count 
Start 
Field 

Update 
orientation 
to key field. 

QR02l 

LO 

"' ~ 
w 

:E. 
~ .... 

No 

6450 
Load Counts 
Sheet 1, E3. 

6465 
Write 

Sheet 2, B 7. Space Count 
---~----, Sheet 5, C6. 

Set overrun, 
byte 0, bit 5, 
in the sense 
data. 

QR03l 

Update the 
orientation 
forCKD 
operation. 

QR02l 

6450 
Loaci Counts 
Sheet l, C4. 

orientation 
to clock 
count and 
key fields. 

QR021 

(Not) Reg 4 Bit Addr Mark 

Data Good 
Inhibit Burst Check 

Sheet 2, D5. 

raise status 
in to the 

__ __., 

Inhibit Burst Check 

D Bus 5 Bit 

Gate D Bus IG Reg. 

1 channel. 4130 I 
QR031 _ __. 

Sheet 2, A4. 

I~ 
NS131 

Burst Check 
Latch 

FL 

:OR 

NS231 

IG 5 

PH 

GAOll 

I 
I 
I 
I 
I 
I 
I 

+ 

Not Burst Check Latch 

IG 5 Bit Status in Latch 

• • • • • .* 
' • • • • • 
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\D 

IJ"I 

..::I' 

rt'\ 

N 

< 

No 

Set data check, 
byte 0, bit 4, in 
the sense data . 

QR041 

Sheet l, C2. 

Go to the 
seek routine. 
6430 Sheet 2, 
D5 . 

I al 

Sheet 1, B4, D4. 

Yes 

;-i 

I 

Refer to 
sheet 1, E3, 
for the 
circuit. 

Set data check, 
byte 0, bit 4, and 
data check in 
count field, 
byte l, bit 0, in 
the sense data . 

QR041 

Set end of 
data transfer 
indicator. 

QR041 

Turn off all IG 
register FLs and 
reset the channel 

interface. 4130. 

QR041 

Turn off the read 
gate line (FCl) 
to the module 
and SERDES. 
2120. 4150 . 

QR051 

Set up a 
counter for 
control of 
read gate turn 
on in the ga 

QR051 

Go to the 
gap spacing 
routine. 6470 
Sheet 1, Cl . 

OPERATION DIAGRAM - Burst Byte Processing 

I 

Yes 

I u I c I U.I 

Burst Byte Processing "<t 
"<t 

6455 
Read/Clocking 
Sheet2, E4. 

[-;-] 

I 

No/ --·"· -1·- ·"-

No 

Yes 

Turn off FL 
bit 4 to 
reset the 
burst circuit. 

QR041 

No 

Refer to 
Sheet 1, E3, 
for the circuit. 

6465 
Write 
Sheet 6, A4 . 

Load the DR 
register with 
ones to write 
the gap if 
write gate is on. 

QR051 

Go to the 
end procedure 
routine. 6480 
Sheet 2, A2. 

Yes 

6430 
Seek 6450 

N co 
N 

(jj ~ Q) 
..s::. 

~ l() I/) 

~ 
I'-

Lo.I ~ 
~ Cl Q. c.o 
0 c > 

I-
<( ::: Ci u 

IZ J: 
0 Ill 

~ lltj :Ii' lw "ti w 
c.. ~ ..... m 
0 a:i ~ .... 

Sheetl,C3. 
Head Check 
Sheet 2, D2. 

Load Counts 
Sheet 2, B5. 

6460 
Search/Scan 
Sheet 1, A3, C2. 

Set overrun, byte 
0, bit 5, in the 
sense data . 

QR041 

Turn off thereao 
gate line (FCl) 
to the module 
and SERDES • 
2120 4150 

QR061 

6435 
Set Fi le Mask 

B3. 

L 6445 
Flag Byte 
Processing 
Sheet 1, A3. 

Turn off FC 6440 

bit 4 to reset Index Processing 
the burst Sheet 2, C5 . 
check _SJ 
circuit· 

QR061 

Set up for 
entry to 
end procedure. 
6480 Sheet 1 , 
Dl. 

N I I P 
6455 

Read/Clocking 
Sheet 2, D2. 
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End Procedure 

6420 
Initial Status 
Presentation 
Sheet 2, 84. 

6420 6450 
Initial Status Load 
Presentation Counts 
Sheet 3, A2, 86 Sheet 1, CS. 

6420 

6415 
Command Decode 
Sheet 2, B2. Sheet 3, 

C2. Sheet 6, B2, C5. 

6430 
Seek Commands 
Sheet 2, 85. 

6415 
Command Decode 
Sheet 2, 02. Sheet 3, 
E2. Sheet 4, A2. Sheet 5, 03. 

Yes 

Initial Status 
Presentation 
Sheet 2, 05. 

Set unit check, 
bit 6, in the 
status byte. 

Set channel end, 
bit 4, device end, 
bit 5 and unit 
check, bit 6, in 
the status byte. 

QSOlO 
QS02' 

No 

Yes 

Q 

Turn on DH bit 0 to 
indicate that sense 
information is 
stored in the DH 
and DL registers. 

i..u 

Objectives 

1. Set up status byte to be 
sent to the channel. Sheet 
3, C4, 02. 

2. Present the status byte to 
the channel. Sheet 1, C4. 

3. Keep track of time to con
trol the turn on or off of 

'read gate' 1 'write gate' or 
'erase gate. Sheet 1, C4. 
Sheet 2, 87, 06, A3, C3. 

~ 
N 

ti~ G) -..c (") 
::i. • V'I IN 

c:::c 
a: J I~ (!) 
c:::c 
0 ... 

~ 

z~ 
0 u 

ti 0 a: 
a: 
Q.. c !;;: w -01 ~ 
0 w Q 

0 
<X) 

v 
(0 

»r 
SQ .... 

QSOlO 
4. Check for 'index signal' 

from the module. Sheet I, 
D3, E3. Sheet 2, 86, C4, 
A2. 

Yes 

5. Check for chaining opera
tions and disconnect from 
the channel if not chain
ing. Sheet 2, E2. Sheet 3, 
83. Sheet 4, C6. 

Set c-hcnnel end I 
bit 4, device end, 16. 
bit 5,and unit ex
ception, bit 7, in 
the status byte. 17 · 

Reset 'attention lines' from the modules. 
Sheet 3, C5. 

Disconnect the module interface when connection 
is not to be maintained. Sheet 4, 84. 

QSOlO 8. Bring up the 'request in' line to tell the 
Sheet 2, channel that the 2314 is ready. Sheet 4, C5, 82. 

,__~~~~~~~--1..,..,_~~~~~~~~~-----~~~~~~~ .... ~~~~~~~...J83, 82, C5, 
D4. 

6410 6415 
Command 
Decode 
Sheet 6,A5. 

""' 

6430 6435 
Seek Set File 

Mask 
C4 ---.., 

.:t 

~ 

N 

OPERATION DIAGRAM End Procedure 

6480 - 1 (5/67) 

6420 6420 
In i tic I Status Initial Status 
Presentation Presentation 
Sheet 3, E4. Sheet 2,E2, 82. 

6465 6425 
Write Reserve/Release, 

Sense 1/0 
~6, E4. Sheet~, A4. .----. 

R 

Command out can be up 
if entry was from command 
decod" or halt 1/0 was 
issued. 

This loop waits for the 
channel to accept the last 1 

byte. Service out is I 
channel response to 'service I 
in' presented before enteringl 

--·-

--

No 

No 

Increment the 
timer. 

Index passed. Set 
code in the OP 

register to indicate 
the return point in 
the end procedure 
routine. 

o to chained re
selection, index 
sub-routine. 6485 

Sheet 2, C7. 

Ye 

Yes 
Sheet 2, 82, 
C6, 04. 

z 

Timer overflow. 
Set a code in the 
OP register to indi
cate the return 
point in the end 
procedure routine. 

QS020 

Go to the chained 
reselection, timer 
routine. 6485 
Sheet 2, E 6. 

~ 
I\ ,. 

Selected Index ST 1 

1

st Reg l Bit. 
Allow Index jA I FL 
C Time 

Load the sel
ected module's 

Sheet 2, B7. 

R 
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End Procedure I I I t «> ~ 

,....,, 

'° 

!,/'\ 

.:t 

~ 

N 

6415 
Command 
Decode 
Sheet 6, 05 

~ 

This loop waits 
for the fall of 
service out . 

Each time throug 
the loop takes onel 
microsecond. 1 

Increment the 
timer. 

Increment the 
timer. 

I 
I 
I 
I 
I 

Sheet 1, D5. 

----------. -·- - -
This loop checks 
the channel tags 
for chaining. 

This loop waits 
for the channel 
to accept the 
status byte. 

________ J 

Turn off the 
chaining 
indicator. 

6475 
Burst Byte 
Processing 
Sheet 2, B2 

QS050 

Turn on the 
status accept
ed indicator. 

Q-5050 

Sheet I, D5 

Turn off the IG 5 
FL to drop the 
status in line to 
the channel. 

QS050 

OPERATION DIA.GRAM End Procedure 

~ ~ 0 
2 co 
<t ~ 
a: (.0 
(!) 
<t 
0 ID ... 
z :s 

"O 
0 ID 

t:= (,) 
0 

<t 

~ijtl :.~ a: 
~ m a.. i:: <C 
0 ~ Q .... 

___ _,_ ____ -- I Each time through 

Yes 

fthe loop takes two 
1microseconds . 

Halt I 0 Latch 
ER R , 7 Bit 

. - . A FL Halt I 0 

GA171 

1uLrn on the IG 5h D Bus 5 Bit IG 5 °r-·-··-.. -· ... 
to bring up r-1 the status in line Gate D Bus IG Reg. I I IG 5 Bit Statu: I 

to the channel. (M30)_. PH · · · 6410 
Initial Selection 

Sheet 2, A4. 

AD"" 
GAOl l Status In Cable 

ERReg.3Bit OR 

CU Busy 
) Yes .... ,...... ------ ..--------... 

: This loop waits for 1 

Go to the 

Turn off the 
chaining 
indicator. 

QS050 

Turn off the 
operational 
in FL. 

chained resel
ection routine • 
6485 Sheet 1, 06" 

I the status byte to be 
I accepted by the 
I channel. 

Turn off the 1G5 - - -1 
FL to drop the I 
status in line f 
to the channel. (E2) 

Yes 

No 

Turn off the 
chaining 
indicator • 

QS060 

Sheet 3, Cl . 

__ .,.. 
D Bus 1 Bit 

Operational In 
Latch 

FL 

Gate D Bus IG Reg. ,A I I Not Operational 
----------In Latch 

(Not) D Bus 5 Bit 

Gate D Bus IG R __ _... 

Go to the 
chained resel
ection routine.648 
Sheet l .A7 

GA081 

IG 5 

PH 

Not IG 5 Bit Status 
.___.__.In Latch 
GAOi! 
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Sheet 2, E4 <t ILi V 
6410 ~ ~ <.O 

Initial Selection ~ G> 1-

Sheet 2, B2, E2. 0 ; 
,...I Sy>tem Re•et Z "<> 

0 Q) 

- 0 .... e 
No Yes ~ 11.rITT 1r 

'° 

Yes 

I 
Turn off the device 
end indicator in fhe 
SW register for this 

N 
.,. ~~~~ .... module if it is on. 

0 ' 

Turn off the 
seek in 
progress bit 
in the SP 
register. 

Turn on the read 
gate line (FC 1) to 
the modu I e to reset 
the attention line. 
4180· 2120. 

Yes 

Turn on the device 
end bit for the other 

channel in the sel
ected SW register. 

05060 

~ ~ ~ t:Q 
0 I.LI~ .... 

QS060 

"' 

..::t' 

"" 

""" 

No 

Load the ad
dress of the 
module in the 
BY register. 

Yes 

ES. 

Turn off the 
opera ti one I in 
FL in the chan
nel interface. 
4130. 

No 

Yes 

No 

Yes 

register con
tents in the 
OP register. 

QS070 
---~--... 

Load the ad
dress byte into 
the DW regis
ter end the bus 
in lines. 4130. 

QS070 

Go to the ini
tial selection 
routine, 6410 
Sheet 2, C7. 

OPERATION DIAGRAM End Procedure 
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Turn off the 
read gate line 
(FC 1) to the 
module. 2120. 
QS070 

,__. 
I 

?/ I 
--- ?-------_J 

Yes 

Set zero status 
into the DW 
register end the 
bus in lines. 
4130. 

QS070 

Go to the 

No 

No 

Add control unit 

Operational In Latch 

FL 
D Bus 1 Bit 

GateDBuslGReg. IA 
Not Operational In 

6485 

S-et equipment 
check, byte 0 
bit 3, end un
safe, byte 2, 
bitO in the 
sense data. 

Sheet 3, C7. 

Yes 

GA081 

Reset t'.ie 
status byte in 
the DW reg
ister to zero. 

QS080 

Yes 

Add unit check 

bit 6, to the 
status byte. 

QS080 

• • • • • 
•• 
' • • • • • 
' • • • •• ,. 
• • • • • • • • • 
•• 
•~ 

• • • • • 
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'° 
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~ 

"" 

N 

< co u 

End Procedure 

E 2. 

Turn off the con
trol tag line 

Turn off the 
orientation 
code in the 
KL register. 

QS090 

6405 
Reset entry A6. 

No 

(FT 0) to the 
module. 2120. 

QSOBO 

urn ott the oper
ationa 1 in FL in 
the channel inter-
face. 4130. 

Turn off all 
control lines 
(FC register) to 
the module .2120 
QS090 

I See sheet 3, 
E 4 for the 

1circuit. 

Yes 

Set up a code to indicate 
no file mask issued and 
no seek in this chain. 

Turn on the JG 6 FL in 
the channel interface to 
raise the request in 
line. 

QS090 

No 

Turn off FT 7 
bit to deselect 
the module intar
foce. 2120. 

QSlOO 

Turn off the 
modu I e address 
bits in the UR 
register. 

QSlOO 

Yes 

Turn off all file 
tog lines (FT reg
ister) to the mod
u I e, 2120 . 

Yes 

Turn off the 

Yes 

Load the OP regis
ter with any atf~n
tion lines from the 
modules that are 
up. 

QSJOO 

Go to the initial 
selection routine. 
6410 Sheet l , A4 . 

Store the status byte 
in the BX register to 
clear the DW 
register. 

QSlOO 

Go to the initial 
selection routine. 
6410 Sheet l, Cl. 

D Bus 3 Bit 
Gate D Bus IG Reg. 

{4130)-~ 
/~ 

line entry de
cisions routine. 
6405 C7. 

Turn on the 
queued FL in the 
channel interface 
if the ER 3 bit 
(control unit bus)1 
is on. 4130. 

Turn on the queued FL 
in the channel inter
foce to raise request 
in to the channel. 

// ____ // 

QSlOO 

Go to the ini
tial selection 
routine. 6410 
Sheet l, C7 . 
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GAOll 
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Enabled 
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GAOll 
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00 
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-:t' 
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6480 

Set code into the 
OP register for 
the return point 
from the index 
subroutine. 
QCOlO 

Sheet2, B7 

Yes 

cc 

Delay one 
microsecond. 

QCOlO 

6410 

u 

Chained Reselection 

6415 
Command Decode 
Sh~6, E5 

A 

Set code in the 
OP register for 
return point from 
timer subroutine. 

Yes 

Sheet 2, D7. 

Load the control 
unit address fro 
the bus in lines 

Q LI.I 

Objectives 

1. 

2. 

3. 

4. 

6480 
End Procedure 
Sheet 2, 02 

QC020 'No 

D Bus 7 Bit 

Gate D Bus IG R 

Keep track of time to check 
for overrun, turn on or off of 
'read' gate, 'write' gate and 'erase' 
gate. Sheet 1, A7, A6, 85, 84, 83. 
Sheet 2, B7, C4, 04, E4. 

Check for the 'index' signal from 
the module and update the 
ori en ta ti on. Sheet 1 , 85, B4, B2. 
Sheet 2, B6, B5, B4, B3. 

Control the turn on of the 
'operational in' FL and 'address 
in' FL in the channel interface. 
Sheet 1, C3. 

Control the turn on of the 'status 
in' FL in the channel interface. 
Sheet 1, B3. 

Yes 

Set a code into 
the OP register 
for the return 
point from the 
timer subroutine. 

Sheet 2, 07 

IG 7 Latch 
--- IG 7 Bit Addr. In Latch 

PH I 
I 

Initial Selection unit and device 
addresses into 
the OW register. 

r--• 
I 

I 
I 

~ 

N 

Set code into the 
OP register for 
the return point 
from the index 
subroutine. 
QC020 

Sheet 2, B7. 

Load the control 
unit and device 
addresses in the 
BY register. 

QC020 
Go to the end 
procedure rou
tine. 6480 
Sheet 3, D4. 
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Sheet 11 04 

r-

Address in comesl 
up after address I 
out falls. 4130 

Turn on the IG 5 
FL to raise the 
status in line to 
the channel . 

4130 

4130. 
QCOlO 

Turn on the IG 7 
FL to bring up 
the operctionc I 
in FL. 4130. 

I GAOll + I I G 7 Bit Addr. In Latch Operational In Latch 
I Not Propogate Select Outj Al FL I Ooerational In 

I 
I 
I 
I 

I 
_J 

GA081 

Ooerational In 
Yes Not Address Out 

IG 7BitAddr. In 
Latch 

Sheet 2, Bl. 

• 
GAOll 

Control unit and 
module addresses 
on the bus in lines.I 

--- ------, 

Set c;_od e into 
the UP register 
for the return 
point from the 
timer subroutine 

Set code into 1 QC030 

the OP register 
for the return 
i:>oint from the 
timer subroutine 

Sheet 2, D7. 

I 
I 
I D Bus 5 Bit 

l_.. Gate D Bus IG 
Reg. 

IG 5 

PH 

GAOll 

Operational In 

IG 5 Bit Status In 
Latch 

Status In Cable 

GAOll 

• • • • • 
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' • • • • • 
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6420 6420 6420 

~ ;:; 
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Initial Status 6480 Initial Status Initial Status <( t--1 
Presentation End Procedure Presentation Presentation a::: c 

I~ (.!) 0 
Sheet l, D3. Sheet l, E5. Sheet l, D4. Sheet 4, A4, Sheet l, E5. <( +: 

CJ Ci 

I I 
Cl) 

a> 

1 J z I/) 

0 Cl) 

i= a::: 
Increment the timer 

i by the amount need <( "" a::: .~, L&J to get through com- Li.I 
Sheet~' A5. Cl. 0 ... 

mand decode. 0 Q ~ 

Yes 
Sheet 1 1 B2 1 E5. 

---, 

Increment the 
timer . 

QC030 

No 

Yes 

Load the three high 
order bi ts of the 
command byte into 
the BY reoister. 
QC030 

Go to the command 
decode routine. 
6415 Sheet 1 1 Cl. 

Read gate, 

Decrement the 
timer by the a
mount added for 
command decode. 

QC030 

Set code in the 
OP register for th 
return point from 
the index sub
routine. 

Turn off the 
index (ST 1) 
and al low in
dex FL's. 

QC070 

Set orienta
tion indica
tion to index 

assed • 
QC070 

Read Gate (write gate, or 
' erase gate on 

Erase 
Gate 

? 

None 

No 

Write I gate 
and 

erase gate 

Decrement the tim 
er by the amount 
added for command 
decode. 

QC030 

Set code in the OP 
register for the re
turn point from the 
index subroutine. 

QC030 

Set code in the 
OP register for 
the return point in 
the initial status 
routine. 

C040 

---------- - -~ 

Read Gate 

Restart the 
timer at 128. 

None 

F 

Turn on OP reg
ister bits 3 and 
4 t~ indicate 
reao address 
mark and index 

Turn on the read 
gate line (FC 1) 
to the module 
and SERDES. 
4110. 2120. 

Yes 

Set on overrun 
indicator to 
cause error on a 11 
operations but H 
or control . 

QC070 

urn off the read 
gate line (FC l) 
to the module 
and SERDES. 

4110. 2120 . 
QC070 

Set up the timer 
to contra I the 
turn on of the read 
gate before the 
home address field. 

ossed. QC040 
QC070 

oco10.,. ....... ~~~~--~~~~ 
Turn on the 
index passed 
indicator 
(OP 4) in the 
OP reQ ister. 

QC070 

.--~~~~~~~~--... 

Go to the initial 
status presenta
tion routine. 
6420 Sheet l , C3 

Go to the initial 
status presenta
tion routine. 
6420 Sheet 11B6 . 

QC040 

!Turn off the 
.vrite gate line 
(FC 0) to the 
module and 
SERDJho 2120 

QC050 

5et up a timer 
to control the 
turn off of 
erase gate. 

QC050 

Reh.1rn to the point 
in the routines 
that the timer 
overflowed, or in-
lt(s~a6.f~gs,ed . 

Restart the 
timerat 192. 

QC'.050 

QC060 

Yes 

6480 
End Procedure 
Sheet..!..£ D2. 

J 

Allow Index 

FL 

Not Allo 

FL 

Not ST Reg. l Bit 

RS011 
1 ST 1 is the 

: I ND EX branch 
I in the micro-
1 ~roarom. 

Yes 

Turn off the 
erase gate I ine 
(FC 4) to the 
module. 2120 

Set up the 
timer for time
out for safety 
check. 

QC050 

Set unsafe, 
byte 2, bit 0, 
in th.e sense 
data. 

QC060 

Set up the timer 
to control the 
turn on of read 
.ciate before the 
fiome address 
field. 
QC060 

Set unsafe, 
byte 2, bit 0, 
in the sense 
data . 

QC060 

LO 
CX) 

~ 
<.O 

~r 
SQ .... 
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Reddent Dl<i9no1tlc lntroductio~~. 

A 

.. 

B 
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c 

.. 

0 

.... 

E 
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F 
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G 

• 

H 

The purpo'e of th~ resident dlagnoltlc l•nh h to detect and Identify component 
follure1 In tho ~314/2844 1t.oro9e control units. The to11J moy bo run from elth~r 
control unit. 

Each tall '[:On be run 1oporately, but teat1 five through aeven can be combined to 
run outomc;itlcally 01 one te1t. To run the le1h Oi ono teat, 111t the '1tart addrn11 
1wltch,,.' to '601' and d1> not u1c the '1top addreu switches' • 

The lall uiquenco checks a minimum of circuitry al flnt and builds to check th~ 
complolo data flow of tho storoge control unit. 

The lcuh ihould bei run In sequence to ovoid false lndlcqtlon1 01 each 1uccoed
ln9 t@1t ouume1 that the other tcuh ho~e 'Un 1ucct!nfully. 

A folllng carnpon1:1nt Is Indicated by the 'machine atop light' coming on, 

Check CLO po91os QXOOI, QX003 and QX005 for orror Jtop addro11e1 ond card 
1ub1tltutlon chart1. 

Inc :,,ded In the re1ider11 dlo9r.Jltlc TROS module, but not a dlognostlc te1t 11 o 
VFO odlv1tmont pl'ogram on po90 QXOJO. lhii progrom i1 u1@d to odju1t the 
'zer!Jj detector' , 'error dotec:tor' ond tho 'doio window' , The program roli~1 
'rood 90101 for 25 mlllhecond1 1 then drop1 'read gate' for 25 mllllsecond1

1 
thim 

r11peot1 tho progrom. 
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Teil Thrne 
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, [Test Four I Stornge Scan Te~t 
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L::::f-~-
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ALU Teat I a~!"!!.,:-axo20 

I l~--t Te1t Six 
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Purposes Verify that all Indicator lights and the 
'reset/lolflp test twitch' ore functioning, 

I 
Hold reset/lamp 

~ 
No 

. I : I 

I 

I 
'Check ALO p~e 
KGOOl for re •t 

1 
I Set the reghter circuit ond 

telect Jwltch repair· 
to OP. 

.-- T 

I I QUp1gy IWIJ\iH 

Go to 
test two. 

PS071 ' 

OPERATION DIAGRAM - Rostcklnt DlagnosUo Test one 

61108 (8/68) 

Yes 

I 
,,;j 

I 

• 4 .. 

Tett One 

CE Panel lndls;ator Jett 

I urn on power 
with CE power 
switch. 

Preu tho reset/ 
lomp teat 1wltch. 
ALO PS031 

No 

I 

I 

I 

I 

I 

•amp reH iwucn' 

I Check ALO page 
ZZ031 for Index 
lo the drl vors and 

I.,, 

y" 

Press the reset/ 
lamp lest ~witch• 

I Chock co~le1, 
connector., etc • 
See ZZ031 • 

~· 

... 

,~, 

I 

I 

t,· 
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PurpoSfl To verify correct oppratlon of the reglsl"er dhplay 
circuit by manually 1tltlna bit p111terns Into tile . 
OP reghter and dbploylng the results In the 
register dlsploy llsll ts, 

Start 

'-,-
1 Change l~e 

register s11lect 
switch to ~he 
BY register 
and try 
again 

I 
See QX003 for 
card subs ti tu-
tlon 1111 ' 

Pre11 the 
rese1/l?mft 
test 1w1tc 

r-
Set the data 
switches I~ 
'Ff' ' --
Set the re!)iS-
ter select ~w 
to OP register 

I 

r---
Transfer the 
enter 1wltqh 
to block 

I 
I 

Transfer the 
dlsbluy switch I 
lo luck 

~ 
I Yet 

No 

I 

I 

I 
Change the 
register select 
switch to the 
8Y register 
and try 
again 

See QX003 
for c:ard sub• 
slit11tlon list 

I 

OPERATIO!f DlAORA~ • R11tdeni Dlapo1Clf TH& Three 

(l/18) 
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I 
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I 
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No 

4 

hit Three 

Register Dhplay T.st 

Change the 
regilter 1elect 
switch lo the 
BY register 
and try 
again 

See 01003 
far car sub-
stitutio list 

. 

transfer the 
enter S"11tch 
lo blc;ick 

Transfer the 
dlsblay swHch 
to lo.:k 

I 

r-
Preis the 
reso t/larn~ 
t1s1· swltc 

L__ 

Yes 

Trans fer the 
enter switch 
to black 

Transfer the 
display switch 
to block 

Yes 

Go to 
test four 

I 

No 

No 
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I 
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I 
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Change the 
register 1elect 
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BY regl1ter 
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for cqrd 1ub· 
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• 

l 
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Yes 

6 

Chong• the 
register select 
switch to the 
BY register 
and try again 
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Purpoae1 To vorlfy the i:orrtctneu of the SALS outpuh. The 
output of tcich word In o module 11 c:hocked by oddreu• 
Ing the word and chocking parity. Tho tt1t 1torh with 
tho word '000' of tho module 1oleclod and odvancoa 
to word '255'and then repooh 1tartln9 at '000' again. 

r 
Set the mode 
select awllch to 
scan. 
L-

I Set the llorl 
odd11u 1wltch11 I 
to the addr111 of 
the homo word 
for the modulo lo 
be teated 01 

1hown on QX003 • 

Set the check 
stop 1wl tch lo 
check 1top, 

Pron th• r•itt 
twitch. 

Pre11 th• aet 
odcfrtu switch, 

4 

~ 

~!!.!!!!... 

I This turn1 the GP l re9l1ter blh orr. 

r 
I Thh sou the od• 
f dreu of the ••· 
I lect•d module~ 
I horn• word Into I TROS oddreu reg. 

• 

Pmotho "'" r--.. Trhl.: .. ,, .. ,. 
1wlteil, I TROS cycling at 

. · I tho hom1 word. 

If there are no 
erron,tran1for lh•l 
c:heck 1top 1wltch I 
lo atop .Chango 
tho 1tart oddreu J 
1wltche1 and I 
beoln again, 

To find rho page I 
location of a test I 
word rofor to ~he I 
oddrou lhta In I 
tho CL0'1, 

Place the can
tonh of the GP 
roglaler In the 
ROSAR to control 
the n1t1d ward to 

bo addrenod . 

QXOlO 

Add one to tho 
contents of the 
GP register. 

Road 0111 tho to1t 
word and check 
parity. Prevent 
norma I branch 
and return to 
home word .. 

Yea 

Check error lamp• 
ond trouble ahoot 
u1ln9 the ALO' 

PSlOI 
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Purpoao1 To vorlfy tho correct operation of tho ALU, Tho 
operation of ST2, STJ, D=-0, corry FL, truo/complemont, 
ond the 1vm·m~I l\Jm c lrculla It teated. 
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G 

.... 

H 

2 .... 3 .... 

Purpose: To verify that all positions of the general purpose ond SW 
registers operate correctly . 

Entry from 
test five. 

A value of zero is set in the first register of the chain of 
registers. Eoch register is incremented plus one from the 
preceding register. Eoch register ls checked ogoinst on 
equal volue in the BY register, and the TROS cycling is 
stopped If on error is found. This sequence is repeated 
255 times to check oil possible volues fn each register. 

Note: The multi-tog switch must be in the tagged mode 
position if the two channel switch feature is 
insto I led. 

Press the reset 
switch. 

Set the start 
address swl tches 
to '602' • 

Set the stop 
address switches 
to '6El' . 

Set the check 
stop switch to 
check stop posi
tion. 

Press the start 
switch to start 
the program , 

Set the DR and 
BY registers to 
zero. 

QX0501 1 ( 

Transfer the con
tents of DR to 
BX. 

QXOSO 

Add one to the 
contents of DR 
and store the re
su Its in GL. 
QXOSO 

Add two to the 
contents of DR 
and store the re
su Its in FR. 

QX050 

Add three to the 
contents of DR 
and store the re
sults in KL. 

QX050 

Add four to the 
contents of DR 
and store the re
su Its in DL. 

QXOSO 

Add five to the 
contents of DR 
and store the re
sults in DH, 

QXOSO 

Add six to the 
contents of DR 
and store the re
su Its in OP. 

Add seven to the 
contents of DR 
ond store the re
su Its in GP. 

QX050 

Add eight to the 
contents of DR ondj 
store the results 
in OW and SP • 

QX050 

Add nine to the 
contents of DR 
ond store the re
su Its in ex ond 
UR. 

QXOSO 

Compare the con
tents of DR ond 
BY. 

Compare the con
tents of BX ond 
BY. 

Compare the con
tents of GL and 
BY. 

Compare the r.on
tents of FR and 
BY. 

OPER,ATION DIAGRAM - Resident Diagnostic Test Six A 

4 

Test Six 

Register Test 

Compare the con
tents of KL ond 
BY. 

Compare the con
tents of DL ond 
BY . 

Compare the con
tents of DH and 
BY. 

Compare the con
tents of OP and 
BY. 

Compare the con
tents of GP and 
BY. 

Compare the 
contents of 
OW and BY. 

Compare the con
tents of SP and 
BY. 

• 

A 

5 

Compare the con 
tents of ex ond 
BY. 

Compere the con-' 
tents of UR ond 
BY. 

Restore BY to 
starting point 
plus one. 

Yes 

Ploce error 
address on B bus 
for display lamps. 

QX050 I QX060 

Stop TROS 
cycling by STOP 
statement. 

QXOSO I QX060 

Use card substi
tution list on 
QX001 to repair. 

Rerun the test. 

• 

Set the OP regis
ter to a II ones. 

Set the UR regis
ter to zero. Reset 
ST2 ond ST3. 

QX061 

Turn on the mod
ule select line 
(FT7) to the 
storage modules. 

QX061 

QX061 

Add one to the 
contents of BY 
and store the re
sults In the SW 
register selected. 

QX061 

Increment BY 
plus one . 

QX061 

Compare the con
tents of the se
lected SW register 
ond the BY regis
ter • 

6 

No 

Go to test 
seven. 

.... 

.... 

.... 

.... 

.... 

No 

Yes 

Increment module 
address in the UR 
register. 

QX061 

A 

Go to test 
seven • 

.... 

.... 
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B 
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.. 

0 

.. 

E 
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Purpoa11 Pro,~ld• data Input to the VFO clrculh 
10 that the :sero1detector1 orror detec• 
tor,· and d0to window qon be ad!utted, 
'RoiJd gate• 11 turned qn for 25 mllll
.. ce1nd1 thflll turned aff for 25 mlllhec~ 
ond1, 

3 "' 4 

Re1ldent VFO Ad!u1tme11t Pr!giam 

Preu the rHel 
switch • 

Set th1 chick 
atop awltch to 
tho run poaltlon , 

Pren the start 
switch to atort 
the program. 

T11rn on the con· 
trol llne (FTO) to 
tho module. 

QXOIO 

r-------T - -- ..,._,_,._ _ _.. ___ .., 
STS on lndlcotta 
read got• on. 

T1,1rn on the read 
gqte llne (FCI), 
S•t ST5 to one. 

Set low order 
counter to ioro, 

QXOIO 

Sot a c:onstont In 
the high order 
count.er for 25 ma, 

QXOIO 

Add one to the 
contenh of the 
low order counter. 

Yes 

Add one to the 
contents of the 
hl9h order counter 

.. 

F I I No 

.. 

G 

... 

H 

Set up to loop 
for 25 ~with 
read gc to off , 

OPERATION DIAORAM - Reiilde'1t VFO Adj~llUI\tnt Program 

Yos (""n!,~Q~n ~ 

Turn off the rood 
gote llne, Set 
ST5 lo one. 

QX010 

• 

1 
To atop the pro• 

I gram, transfer the 
I check stop 1wltch 
I to the stop pOfltlon 

• 

s 

• 

I Set up lo loop l for 2~ mt with 
I rood gate Q(f. 

.. 

A 

6 

.. 

• 

• 

• 

• 

• 

.. 
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Form Y26-4001-a 
FES Y26-062t 

A 

• 

B 

... 

c 

• 

D 

• 

E 

• 

f 

• 

G 

• 

H 

2 ,, 3 • 4 v 5 v 6 

ln··Llne Dtagno1tlc& 

Refer lo QY010 - QY094 for th" ln1tructlon1 on th11 
purpoH, "t up, ond error llolne• of th• ln·llne 
routines. 

640.5 
In-Line Entry Dee hi on a 

Sheet..L.,03 

6.52.5,03 

r 
I 

• 

Error or Result Mode 

I." --,--
1 In 'in line' mode I 
I the data switches I 

A 

Load IE bits 0 ond 
I In to the OP 
reghter (Modo 
$Wilch Httlna). 

Select tho 1pore 
module. 

2110 

Lood the routine 
code from the data 
•wltche$ Into the 
GP register. 

Routln11 Mode 

6522, 05 

l 
are gotod to the GP! 
rughter ony time I 

I the destination ·Is I 
II GP. Any $lah1menl I 

other thon o-GP I 
I results In a logical I 
! OR of the data 
11wllch data and the I 
I ALU output, : 

QYJOO 

Store the ra~~lne 
code In the UR 

Set IE 6 bit on 
(chaining lndlcotor 
Set IE pit 3 on, bits 
4 and$ off. 6524 1 E3, G3,F6 

v-1 
reg Ider. 

QYIOO 
QYJOO 

Load the data from 
the data switches 
Into the GP re9l&1er 

S•t IE bit 3 on, 
bih 4 ond 5 off 

6430 
Seek QYIOO 

Storo the routli\e 
code In the BY 
reglller. 

QYJOO 

The routine code 
I wa1 stored In UR on 
I the load mode 
I operation, 

QY100 

·1--l!E biti 3,4, 011d 5 
load IE reiJhtor I cont"ln o code Ill 

blh 3 ,4, and 5 I control tho noxt 
In the OP regl1111r • I part of the ln line 

6521,04,G6 
6522, 06, H5 
6523,C2,Co,f2 
6524, E2 

~;::;--1 

I
. l1Hli '"''-''. S!o111 •

1
. 

er1or code In 

l~:-=~~~--.J 
L .. ~-

I rout I 11H to b• 
L executed. 

6525, F6 

6521, Ho 

:J
6523, 86, E3 

Set th.e .345 6524 C6 
to 100. c?J 
am~ 
Load the 345 code 

1 

Into the FR re;latcr 

Set error Indicator. 
Store error code In 
th• av regl!tor' 

Store the 345 code 
In the IE roghter. 

Store the ~5 code 
ond chaining bit In 
the IE reghter. 

QYISO QYIBO 
QYI02 

Store the routine 
code In the BY 
ttQl•t•t. 

QV100 

Turn off rail FT and 
FC bits to deaeleet 
the module, 

2120 

Sheet 3, 05 

~
op th@ rws-1"'~ -,--~ ··---·~ ~-1 
clin9 ond 'tors I Start 1wlteh mu1t be 
e routlr;o code In I proued ta re1.lort 

~:::~~~•tor~ I mos. __J 
QYl90 QYl?O 

I • * .J 

Stl''no flit nu11sk 1 

ond 'no 1eek In 
chain' lndlcotor In 
the OP reghter. 
---.-
QY190 

Turn off the aporo 
module Hite.I bit 

(UR 4)' 2110 

QYJ'90 

Turn off all blh In 
the IG, OW, ond 
FR reg hlers. 

QY190 

Go to the In lint 
'ntry declllon• 
routine, 6405 
Sheet l, 07. 

~--- ..... -------'"'! 

Hold tho 11ttlne cf 
tho dljploy roghttr 
by .. 1 Ing tho 
lreeu FL. 

QY\9 

CA St11tement 
Equall Stop 

\ 

\ 
~ 

hhlil check reset mu11 
Iba preuod Ira release 
lthe diaploy regl1ter. 
I 

In Line 
Freeze latch 

FL 

In Line 

Freue 
Latch 

Not In Lint 

R0061 Freeze Latcht 

Dhploy Regltter t I 
Set latch I 

CloC:k { 
In Line Mode I A I FL 

A Tim~ 

RD061 

t 
Not In Pne Freezt Latch Set Ol1play Rog 

0 Tim• 

RD061 

OPERATION DIAGRAM• !n·Llne Dlapo1t1oe • Entry an4 Eidt Dtol•lont 
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A 

... 

B 

... 

c 

... 

D 

... 

... 

F 

... 

G 

... 

H 

I Routine '10'. i 

Chained mode. I 
Routine ' 10' I 
causes routines I 
'20', '30', 'DO' I 
and '90' to be I 
executed. 

Safety circuits I 
test. Rout I ne I 
'20' resets se-
1 ect lock, forces! 
module errors I 
and checks that I 
select lack I 
comes on. I 

Teatl I 

Set up to tum 
on the write and 
e rose gates. 

2 y 

6520, C2 

Set IE bit 6 to 
indicate chain
ing operation. 

QY102 

Store routine 
code of the first 
routine ('20') in 
the UR register. 

Store present 
cylinder address 
in the FC 
reaister. 
QY107 

Tum on the set 
cylinder line to 
the module to 
reset the initlol 
seek latch. 4180 

QY107 

Turn off the set 
cylinder line. 

QYI07 

Turn on the head 
select llneto 
the module. 

4110 

Wait for the 
foll of Index If 
up. ST 1 bit, 
index, must be 
turned on and 
off to check 
fall of index. 

Yes I Shift low order 
data bits 5, 6 
and 7 two posi-
tions left for 
345 code. 

QY107 
---
Place new 345 
code In the Of' 
register. 

QY107 -
Yes -

-
No tSet the 345 code 

to 100. Set an 
unsafe on entry 
•--'' -ator. 

QY107 

Check 345 for 
test to be done. 

L_ 
QY108 

Test T 8 ~4 

Set up to turn 
Set the fl rst 
timer for 8 us on write gate. and the second 
timer for 4 us. 

3 y 4 y 5 

In-Line Diagnostics 

ST Reg I Bit Decode Allow Index 
CS Reg 3 I 

lit lLJA FL - _..... --....---------Turn on the 05011 
allow index Selected Index ST Reg 1 Bit 
latch. Allow Index 
QY107 C Time I A 

FL 

Turn off the ST I 
and allow index 
FL's. 

QY107 

----

Not CS Res 3 Bit 

ST Reg I Bit Decod 
C Time 

----~ 

Yes 

Set no Index 
error code. Set late index 

error code. 

QYI07 

Set code of 159 
in DR for use in 
test 5. 

Turn off all the 
bus bits (FC 
register). 

QYllO 

Test I 5 Test I 6 

No 

QY107 

6520, E4 

Test I 2 

FL 

Not Allow Index 

FL 

Not ST Rea l Bit 

RSOOI 

The OW register 
bits are used as 
two timers. The 
timers are on 
QYl 10. The four I 
low order bits are I 
the first timer and I 
the four high bits I 
the second timer. 

I 

est I 3 

Set up to tum 
on address mark. 

Set up to tum on 
and off the erase 
gate line to the 
module. 

Set up to turn 
on write and 
erase gates and 
turn off erase 
gate. 

Set the fl rst Set the fl rst 
timer for 8 us timer for 8 us 
and the second and the second 
timer for 4 us. timer for 4us. 

QYlOB QY108 QYlOB Q--YT09 YJ09 OY109 Y109 

Set the fi rst Set the first 
timer for 6 us tl mer for 8 us 
and the second and the second 
timer for 9us. timer for 4 us. 

QY108 QY108 

Set up to turn 
on head select. 
L_ 
QY108 

I The BX and KL 
reg! sters are 

I used to control 
l tog and bus lines 
I to the module. 

Set the fi rst 
timer for Ous 
and the second 
timer for 9.5us. 
QY109 

Turn on the con
trol tag to the 
module . Set the 
Index timer for 
25us. 

QYI07 

--
Set tho FC ~'"I I Set FC to all 
register for head ones and t1Jn 
30. Tum on the on the set if-
set head line. ference Ii ne to 

reset the differ-
ence counter, 

QYl09 QY109 

Set up to turn Set up to tum onl 
erase gate ahd on head select. s.t!!ek start. 

QY109 QYH)9 

Turn off the set 
head or set dif
ference lines, 
and the FC biu. 

2120 

QY109 

After each test, I 
return to entry I 
decisions for I 
channel selec-

1 tlon . 

• 6 

Turn on the bus 
bits to the rnod
u le to cause a 
select lock for 
this test. 

QYJIO 

Turn on the bus 
bits to the mod
ule to cause a 
se I ect Ice k for 
this test. 

Turn off the bus 
bits to the mod-
ule to cause a 
select Ice k for 
this test. 

QYllO I I 

-----, 
Turn off al I the 
bus bits (FC 
register). 

~_J 

No 

Yes 

Turn on tag 
I Ines to the mod 
ule to cause a 
select lock . 

QYllO 

! 

No (Error) 

~ 
Turn on read gate 
and head reset to 
turn off the un-
safe condition. 

OYllO I 
Turn on the con-
trol and set head 
togs. 

4110 
QYllO 

---
Turn off the set I 
head tag and 
tum off the 
address mark tag 
lf on. 

2 

Update 345 
code pl us one. 

Reset the BY 
rc>g i'ste r to all 
zeros. 

l 

I 

Yes (Error 

Yes (Error) 

Set error dis
play code in 
SY. Set error 
indicator. 

6520, E4 

Update the 
routine code to 
'30'. 

• 

• 

~ 

~ 

• 

~ 

• 

._ _____ __, ........ - - - ---
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.... 

c 

.... 

1345 code now 101. ! 

Set CAR to all 
ones. 

Increment the 345 
code plus one. 

QY111 

Turn all bus bits 
(FC) on. 

QYlll - _____ ..__ ___ ., 
Turn on the set 
cylinder tag. 

4180 

QYlll 

D I Turn off the set 
cylinder tag. 

QYlll 

1345 code now 110. ,- - - -11 ncrement the 345 
code plus one. 

llJlJ> QY111 

E 

.... 

F 

Set the head address1 
to head 20. 

Turn all bus bits 
(FC) off. 

Set the bus bits 
(FC) to 20. 

QYlll 

Turn on the set 
head tag. 4110 

QY111 

Turn off the set 
head tag. 

QYlll 

1345 code now 111. 1- - --1 lncrement the 345 
code plus one. 

llJlJ> QYlll 

G 

.... 

H 

eset the head 
address register to 
z:ero. 

Turn off all the bus 
bits (FC). 

Set the bus bits 
(FC) to 16 • 

QYlll 

Turn on the control 
tag. 4110 

QYlll 

Turn off the control 
tag. 

QYlll 

Restore the cyl in
der address register. 

1345 code now 001 • r ---

Increment the 345 
code plus two. 

QY115 

Set up a counter 
for 256 us. 

QY115 

No 

OPERATION DIAGRAM- Jn-Line Diagnostics - Routine 1301 and Write Return • 
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Turn on the set 
cylinder tag. 

QYlll 

Turn off the set 
cylinder tag. 

QYlll 

Increment the 345 
code plus one • 

Set 345 code to 
100. 

QY115 

Set up a counter 
for 27 ms. 

QY115 

See 6521, A5 for 
Index circuit. 

Set up to count 
time between Index 
pulses. 

5 

6523, 03 

• 6 

6465 Write 
Sheet 6, 05 

Yes 

Turn off the write 
gate line (FCO). 

2120 

Tum off the erase 
gate line (FC 4). 

2120 

1Retum point from 
1the main line micro 

1
program write 
routine. 

Set up a code for 
the dlsplay regis
ter. Set on error 
indicator. 

179 

6520, C3 6520, E4 

Normal sequence 
27 ms delay, 
256 us delay, 
27 ms delay, 

I 256 us delay, 
1Count time between 
index pulses. 

Yes 

Yes 

Yes 

Increment the 345 
code plus one. 

Set 345 code to 
100. Turn on OP 7,, 

QY115 

Disk speed correct. 

R 

6520, E4 

• 

Yes 

Yll5 

A 

Set error display 
code In BY. Set 
error indicator. 

QY111 QY115 

• • • • • 
~ •. 

' • • ~ • • • 
.... I 
• • • 

.... .~ ,. 
• • .... • • • 

.... • • • • 
.... • 

•• 
• • • • • 



• • • • • 
•• 
' • • • • • 
' • • • •• ., 
• • • • • • • • • 
~• 

•• 
• • • • • 

A 

... 

B 

... 

c 

... 

D 

... 

E 

... 

F 

... 

G 

... 

H 

2 ... 3 ... 4 ... 
In-Line Diagnostics 

6520, D2 6520, E2 

I Routine '40'. : I Routine 160 1
• l 

End of test • 

6520,C4 

No 

('40') 

Set an indicator for 
routine '40'. 

QY116 

No Yes 

No Yes 

Store contents of 
doto switches in BY 
register. 

QY116 

No 

('60') 

Subtract data switch 
contents from old 
address to move 
access backwards 

QY116 

Yes 

Yes 

Store the cylinder 
address in GL 
register. 

QY116 

Set an indicator for 
routine 160 1 

• 

QY116 

Add bit zero to the 
contents of the GP 
register. 

QY116 

5 

Turn on the contro I Add data switch 
contents to the old 
address to move 

6524, F5, B6 6525,E4,H2 

AA 

No 

Increment the 345 
code plus one. 

QY125 

Turn on IE bit 6 as 
a chaining indica
tor. 
QY125 

Store the 345 code 
in the IE register. 

QY125 

Go to the seek 
routine. 6430 
Sheet 3, E5. 

QY116 

6520,C3 

No 

Set up for a 7000 
byte field length . 

Yes 

Set 'in line write' 
indicator for use in 
main line write 
routine. 

QY136 

No 

Set up the burst 
check circuit for 
checking on even 
field. 4170 

QY136 

No 

the access forward. 

6522 
C5 

Set up the DR regis
ter for o seek to 000 

Check module~ 
status and set up 
error code for ~he d;.,,,,, "•'"". 

QY125 

Turn off the control 
tag. (FTO) Turn off 
FT4 to disable the 
burst check circuit. 

QY130 

Yes 

6520,04 

Yes 

Set up o counter 
for turn on of read 
ate. 

QY136 

4170 

QY125 

Set a not reco I ibrotel 
indicator. , 

QY125 

Set the BY register 
to oil zeros. 

Turn on the control 
tog and head select 
to the module. 

2120 

QY136 

Set up the burst 
check circuit for 
checking an odd 
field. 4170 

QY136 

Set up a counter 
for clocking home 
address field (5 
bvtes) . 

QY136 

6524, A3 

Turn on the write 
and erase gates . 
Set up to write 
seven bytes of ones., 

Turn on read gate. 

2120 

QY137 

Go to the write 
routine. 6465 
Sheet l, C4 • 

2120 

switches into the 
GP reaister. 

QY125 

No 

Yes 

6525,C2,C6 -, 
z 

Turn on IE bit 6 as 
a chaining indica
tor. 
QY136 

Yes 

6524,E6 
6525,CS 

OPERATION DIAGRAM - In-Line Diagnostics - Routines '40', '50 1
, and '60' A ... 
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I Routine '50'. l 

6524, D6, E6 
6525, B3 

Turn on the read 
gate I ine to the 
module to reset 
attention. 4180 
QY135--r--

Turn off the read 
gate line. 

QY135 

Set up o counter 
to set limit of 
27 ms. 

Turn off the random 
seek generator indi 
cator. 

QY136 

Limit seek to 127 

Forward ~eek,odd 
generat~d addres5 
to old cylinder 
address. 
QY118 

... 

Yes 

Load data switch 
data (cylinder 
address) in the G L 

Set up error code 
for the display 
register. 

6520,C3 

This loop is used to 
I Jocote home address 
I or as a random 
I number generator. 

Backward seek,limit 
seek to 63 and sub
tract from old cylin 
der address. 

QY118 

• 

• 

• 

~ 

• 

• 

• 
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If 

A 

• 

B 

• 

c 

• 

D 

• 

E 

• 

F 

• 

G 

• 

H 

2 

Clocking I 
routine. Home I 
address or I 
data field. I 

Set up an 
error code for 
the display 
reaister, 

6520, E4 

• 

6523, G4 

Decrement 
the field 
length 
counter. 

No 

No 

Tum off the 
read gate. 

2120 

Turn off the 
burst check 
circuit. 4170 

QY140 

6520, C3 

3 

Yes 

Store byte in 
the BY register 
for address 
compare 
check. 

QY139 

Yes 

Store. byte in 
the DW regis
ter for address 
compare 
check. 

QY139 

Yes 

v 

6520, C3 

Yes 

Load head 
byte into the 
GP register. 

QY140 

OPERATION DIAGRAM - In-Line Diagnostics - Routines '70', '80', and '901 

6524 (5/67) 

• 4 • 
In-Line Diagnostics 

Routine '80'. 
Sequential 
seek with 
address com
pare. 

Bit 3 is on for I 
forward see ks, 
off for reverse I 
seeks. I 

Data switch 
I setting OR's 
I with DW reg

ister to set GP. 

A 

I 

Routine '70' I 
sequential seekl 
with no address 
compare. I 

6520, F2 

Decrement the 
cylinder 
address by one. 

Yes 

No 

6520, E2 

Increment the 
cylinder 
address by one 

Invert 345 
code bit 3 to 
change direc
tion. 

6523, C4 

A 

5 

Yes 

• 

6520, F2 

Set the BY 
register to al I 
zeros. 

QY118 

Check 345 
code, bits 4 
and 5. 

No 

No 

345 code 
XOl? 

No 

Set seek 
address limits 
in the BY and 
DR registers. 

6523, B5 

• 

6 

Routine '90'. 
Semi-random 
seek. 

Yes 

Set seek 
address to 
cylinder 064. 

Yes 

Yes 

Yes 

6523, C4 

Increment the 
345 code plus 
one. 

6520, E4 

6523, BS 

Set 345 code 
to 001. Set 
random seek 
generator indi
cator. 

6523, D5 

Increment the 
the 345 code 
plus one. 

Store the 345 
code In the 
I E reg I ster. 

6520, C3 

• 

• 

• 

• 

• 

• 

• 

• • • • • 
•• 
' • • • • • 
I 
• • • ., 
I • • • • • • • • • ·-·-• • • • • 



• • • • • -• 
' • • • • • 
' • • • •• ., 
• • • • • • • • • 
•• -· • • • • • 

A 

... 

B 

... 

c 

... 

D 

... 

E 

... 

F 

2 ... 3 ... 4 ... 5 

In-Line Diagnostics 

..----------..-- - - -
Routine 'AO'. 
Read RO, cylin
der 001. 

At end of home 
address field. Set 
counter to turn on 
read gate. 

QY119 

Set clock data field 
indication 

6523, E5 

Yes 

6520, F2 

Set a seek to 001 
indicator. 

QY119 

No 

345 code XOO. 

Yes 

Yes 

6520, G2 

Routine 180 1
• 

Read RO, cylin
der 199. 

6523, 85 

Set a seek to 199 
indicator. 

QY199 

1 Go clock home 
I address field. 

Store the cylinder 
address of 195 in 
the GL register. 

QY120 No / :>eeK --....... Yes 
----------~ tnll01? "') I 

Load 199 seek 
address in the GL 
register. 

QY119 

Routine 'EO' . Head 1 
alignment write I 

test, cylinder 005. : 

6520, H2 

Set an indicator 
for routine 'ED'. 

QY121 

Load the head 
address from the 
data switches into 
the DR register • 

No 

Routine 'FO'. Head 1 

alignment write : 
test, cylinder 195. 

Yes 

Load 001 seek 
address in the GL 
register. 

6520, H2 

Set an indicator 
for routine 'FO'. 

QY121 

Read data . Set up 
to wait for index 
and read 7000 byte 
record. 

QY121 

6520,G2 

Routine 'CO'. 
Read test record 
on cylinders 005 
and 195. 

No 

(Xll) 

Store the cylinder 
address of 005 in 
the GL register. 

QY120 

No 

Transfer the present 
head address into 
the DR register. 

lncremerit the head 
address plus one. 

QY120 

AA 

6523, cs 

Yes 

Set up a counter 
for the turn on of 
read gate. 

QY120 

Set a clock data 
indicator. 

6523, 05 

Transfer the present 
head address into 
the DR register. 

QY120 

No 

Turn off read gate 
and head select 
tags. 

2120 

No 

Yes 

... 6 

Routine '00' write I 
test record, cylin- I 
der 005 and 195. I 

6520 I H2 

0 

I 

Yes 

Turn on 345 code 
bit 5 to prevent 
writing data. 

Yes 

No 

Set up a counter 
for the turn on of 
write gate. 

QY120 

Set a write data 
field indicator. 

6523, E5 

Set the head 
address to 00 . 

Update the routine 
code to '90'. 

QY120 

6520, E4 

... 

... 

... 

... 

... 

Load 195 into 
cylinder address 
register. 

Load 005 into 
cylinder address 
register. 

-----------,- --------------< >-------... --- - - -....-----------
... 

G 

... 

H 

QY121 

No 

Decrement the 
head address by 
one. 

QY121 I 
I 
L-- -

AA 

6523, C5 

QY121 

Yes 

Set head address 
to head 19. 

QY121 

1 Set up to read 
I record with next 
I lower numbered head. 

Seek was to one 
less than data 
switch setting. 

OPERATION DIAGRAM - In-Line Diagnostics - Routines 'AD', 'BO', 'CD', 'DO', 'EO', and 'FO' 

Turn on the head 
advance line 
(FC 7) to the 
module. 4110 

Turn off the head 
advance line. 

QY121 

.. 

Turn on the head 
reset line (FC 3) 
to the module . 

4110 

QY121 

Turn off the head 
reset I ine. 

QYJ21 

Turn on the head 
select line to the 
module. 

4110 

QY121 

Set up a counter 
for the turn on of 
write gate . 

QY121 

.. 

No 

1 Seek was to head 
119. Reset HAR to 
I oo. ... 

... 
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• • • • 

s 
0 

• •• • • • • ............ • •• • • • • ••••• 
c----~2----,-1-------=1:-----i.-----;:-.. ---~1---~s;----ir----~6----r~· 1 

S I GNAL NN4E 

K6 CONVENIENCE p..JR 

Kl EMERG PWR OFF 

CPU PWR ON HOLD 

CPU PWR ON PICK OR 
PWR ON SW PI CK 

K4-K5 PWR ON PICK 

K7 MA IN AC 

TD l 2 SEC DELAY 

K9 LOGIC VOLTAGE 

K2 PWR ON HOLD 

K8 SEQ. PWR (OPT) 

Kl l SEQ, VOLTAGE (OPT) 

K3 CU READY 

CONTROLLED GND 
TO FILE DRIVES 

FILE DRIVE PWR 

HEADS EXT'D GND 
FROM ANY FI LE 

LOGIC PAGE TEST PO I NT 

YA021 

YA021 

YA02 l 

YA021 

YA021 

YA02 l 

YA02 l 

YA02 l 

YA021 

YA021 

YA021 

YA02 I 

YA02 I 

YA02 l 1 
l 

l c 
NOTE 2 

4a 

9f 

5c 

2h 

2c 

7e 

6b 

LIJL 

AC 

AC 

AC 

AC 

AC 

AC 

AC 

AC 

AC 

1 
~RMAL~ERONS~E~E J[~-----F-A_u_L_T_c_o_N_D_1T_1_o_N_P_w_R_._o_F_F_s_E_Q_. ____ --'i1 [~-------N-o_R_MA_L_P_o_w_~_o_FF_s_E_~_E_N_c_E-----~1 

.~ rN•O•T•E•l•. ------------------------------------~, J J J I 

A 

l._ _________________________________________ ·~j. L~·----------------------------------------'iJ j"-----------------------------------------~!, 
T NOTE l · 7 · f 'l 

( • LL. ------------------'""IJ L11---.... •-----------------~) T I J 1 J 

I ._----------------------------------.... } 

I ::+--: . ' i J L~----------------------~I ~\----_.j ~ ..... ,-----------------------------------'!] : I 

1,--------------------------.~. i. 1\111-,----, ~ . J '-------------------------.... ' 
•\-------1 ______ : ________ ...... I 

""s-----"'~,----------------------------------9iS. \ ~~i--------------------------------....ii~\· : ~~1--------------------~s 
I ; ;_ I ' ~ s I I I 
: - 1• '· ----,-.---~-.-. -. -1)-E:LA ___ v_: -u~_T_i_L;_a_·c-PW_R _______ ~ ·---~ ! ! ~ 

l-._~LAY UNTIL DC f'WR IS UP ~: MAS.OECAYEO J.i'",-----~--...i~---,-.--D-E_LA_Y_U_NT11111_L_DC-'I 
~ ~----.i..' ---------~~ •\---"'"-!--•~ ~-----i.•1--------1--1 --~ PWR HAS DECAYED •S-----'---" I . ~ I ''"----------------....~ : I I -~ 

: : •------:---------~~ i....,· -~t I FAULT. CQNQ(Tio:N OCCURS . "'S----:-:--------.< --------'r1111" I ~ • I . . Nl I J I I ' '·-----------...... ~ 
\ I I : : ~ } I I · I I I 1 

I "-: -----,----------..1i; ~~ ---, 'N : ( \ I l ' 

•\---------'~.' ' r r'"i---,-------------------"""""1 't '-------------...,~ 
: 1,_ __ _.•----------...-.S :_ •1---!-r .. 1_.. __ "'L I I 

I 'f I . l II ,..,. -------------~( : II ~\--------------,---· I ~ r I ~ I I 
I I ,---------~s : ""l __ ..,r l I ' j 
I ~I '°· l I . - -·~_!__~---T-\;-- c •\-----------------------'! ""'· -------------------------.~ · · · · r "·----------------------------'11 

'-\---... •·-.--•!------------·-----""IS •S----."1 .. : _______ -_. --------·. -· ---·--·_-_···-· ----· ------~--S . \ j . 
.:----------------------i~ ~~-----... : ~s-----.... , 

....._ _______ ._, . ,1 L-------------------------------'""(. ··-----------------------------....r \- -....i l Ml NUTE FILE ~: ___.f" 1---- ·HECHMICAL DHAY l ~ j.- MECHANICAL DELAY J 
. · ·:I BRUSH CYCLE ; ·~-,..·---------.,: IN FILE DRIVES i...\---....,------.. , IN FILE DRIVES 

' DELAY· I . s . 

8 

c 

0 

( 

NOTES: 

l. REMAINS UP WITH MACHINE PWR OFF SCU POWER ON SEQUENCE 

2. TERMINAL BLOCK IS IN UPPER FRONT CORNER OF POWER SUPPLY TUB ABOVE POWER SEQUENCE RELAYS 
OATll I 

I TTN I 
11111 8010 



I 

• • • • 

NO 

2 ] 

SIGNAL NN'IE LOGIC PAGE TEST POINT 

FCU POWER ON 

FI LE POWER ON YAOOI 

START/STOP SWITCH ZU/ZLOOl K3g 

RELAY 2 (5) ZU/ZLOOI RC4- l 

RELAY 8 ( 7) ZU/ZLOOl J3h 

FILE MOTOR (SPEED) 

PICK RELAY 12 (II) ZU/ZLOOI Hla 

HOLD RELAY 12 (11) ZU/ZLOOl 

RES ET FORWARD ZU/ZLOOI G3f 

BRUSH MOTOR YAOOI 

BRUSH MOTOR SWITCH ZU/ZLOOI 

SENSE SPEED ZU/ZLOOI G2/6Jl l 

RI (HEAD LOAD SPEED)(R4) ZU/ZLOOl G2/6G09 

EXTEND SOLENOID & 
HEAD LATCH MAGNET 

DETENT IN (LINE) 

ZU/ZL003 

FU/FL056 A2/6G02 

3 

LVL 

+36V 

+36V 

+36V 

+36V 

+3V 

+ 

-0 

+ 

] l ] 

MODULE POWER ON SEQUENCE 

... \ ------'\ ,,_\ --' 
I 

L 

-1 
k"~-A-PP-R-OX---1--------------------ri\ 
I 7CJ't 
I SPEED \ 

, I 
~1----------,---

I 

1 -------
(THROUGH DIODE) ~ !'\ 

~s-----------------.. , I ~--------------....ti\ 

~-(-BR_u_s_H _M_o_r • __ sw_._N_lc_l __ ... : ,,/ ; S ~ \'"---------..1. s I I I s 
~·-1---~,-------------~---s~._. ______________ _ 

.,.\ --------1 1 I l 
I . ,,_ __ ....:-------------------"s~s---------------..... , _______ _,i/, Ll1 t ,..._ _______ """ 

r ----0BRLJSHES IN PACK - - S 
~·----~1·'-----------------""'s~~--------------... \ ______ ( N_l_O ) __________ _., ( N/C) i : 1 ...... ---------------""'~ 

,, ll ...... ,--------------------------------"J 1, J ~ 

:1 
11~--------------..1.'l'r-,---------------------------1.' ... \ ____________ .. '.( J ~ 

... \-------------~ s~ 
\ I I 

f I : i \ ~·· --------------------------__,,·~ 
HYDRAULIC PRESSURE BU I LOS ---------'- '~ 1..,1-----. 

CARRIAGE MOTION(EXTEND) - - - ,:'... I '- -1 

1-----1-------------+------l------l---~ \ HYDRAULIC HOME ~~-------....r.\'r-,--------------l--------------------""', 

SE®E~E START ~~E ZUhLOOI ~/6G09 - ~._.-------------------------------~~~~--------------_/~~~-----------------~s 
R12 (Rll) DROPS 

• • • • • • • • ••••• •• • •• • • • . . 

6 J 7 

A 

B 

c 

0 

E 

MODULE POWER ON SEQUENCE 

DATfj ] 

l Tm ] 

IBM 8020 
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• •• 

00 
0 
~ 
0 

• • 
l 

NO 

• ' • • 
2 

SIGNAL NAME 

SEQUENCE START PULSE 

300 MS INHIBIT 

FORWARD SOL LATCH 

ON LINE 

FIRST SEEK (LI NE) 

INTER 27 SOL 

SLOW 3 SOL 

CYLINDER PULSE 

DETENT LATCH 

CARRIAGE MOTION 

INITIAL SEEK LATCH 

DETENT IN (LINE) 

FIRST SEEK COMPLETED 

GATED ATTENTION 

GATED ON LINE 

• • • • 
l 3 

LOGIC PAGE TEST PO I NT LVL 

ZU/ZLOOl F2/6G09 -

FU/FL053 F2/6B09 -

FU/FL050 E4/H4J06 -

FU/FL050 G2/6B12 + 

FU/FL053 F2/6B08 -

FU/FL053 D4/J4D12 -

FU/FL053 E4/K4D12 -

FU/FL050 F4/L4G07 + 

FU/FLD50 F4/L4B10 -
I 

! 

FU/FL026 E4/K4Jll -

FU/FLD53 A2/6G02 + 

FU/FL053 F2/6G02 + 

FU/FL054 C4/H4B08 -

FU/FL054 E4/K4D 11 + 

. • • • • •• • • • • • ••• • • • • •• • • • 
l 4 l 5 l 6 l 7 

HEAD LOADING SEQUENCE 
A 

r---k ~ 

~ I I I s 
J. t--

L J I 1 I 

T 
_l 

J --, 
( 
T 

' -1 
B 

T ·1 

-1 

J I 
( 
I 

-1 

J I 
( 

1 t--

~---- - -;-D;F;N;D- - --- - - -- - -11m--1 IUlllDDllllBllllll n ~ ' / '----v----/ v ~ 204 PULSES 204 PULSES I I 

~ I 
I 

SPEED SCALE I c 
I FAST -

'""·{ 
I 

INT POSITIVE STOP I 
1-lEADS LOAD I 

L 
SLOW 

I'\. _J 

1 

REV.{ 
--- ------ --

------·---[HYDRAULIC HOME ~I SLOW ~HYDRAULIC HOME INT I CYL 000 ~ 

FAST I - I ~ 
~ I NOTE I 

I 
I 
I -1 

l l --, 

r I D I -1 

l J, I 

T 
2 .5 MS---91\ l-- .1 

t J I 

1 
_l 

~ J I 
L 
r 

E 

NOTES: 

1. INITIAL SEEK LATCH IS RESET BY SEL SET CYLINDER ON THE FIRST SEEK OP FROM FCU. 
HEAD LOADING SEQUENCE ... 

DAnj l 
l TYP'I l 

IBM 8030 



[ 2 l 3 

NO SIGNAL NAME LOGIC PAGE TEST POINT LVL 

FILE BUSS 0 (Al28) FU/FL020 K2/6D04 + 

FILE BUSS l (A64) FU/FL020 K2/6D07 + 

FILE BUSS 2 (A32) FU/FL020 K2/6D02 + 

FILE BUSS 3 (A16) FU/FL020 K2/6B04 + 

FILE BUSS 4 (A8) FU/FL020 K2/6Bl2 + 

FILE BUSS 5 (A4) FU/FL02l L2/6D04 + 

FILE BUSS 6 (A2) FU/FL021 L2/6D07 + 

FILE BUSS 7 (Al) FU/FL021 L2/6D02 + 

SET CYLINDER (TAG) FU/FL02 l L2/6Bl2 + 

SET HEAD (TAG) FU/FL021 L2/6B05 + 

SET DIFFERENCE (TAG) FU/FL021 L2/6B02 + 

CONTROL (TAG) FU/FL021 L2/6B04 + 

CYLINDER ADDR REG. FU/FL030 

HEAD ADDR REG. FU/FL060 

DI FF, CNTR, FU/FL040 

F'WD, DIR. LATCH FU/FL050 D4/ J4G08 

SEEK START FU/FL020 G2/6Jl3 

• • • • • • • • • • • . ' 

] l 5 ] 6 

I 

: SEEK FROM CYL 27, TRK 5 TO CYL 56, TRK 2 (DIFF OF 29 CYLS) 

I I 

: SEEK FROM CYL 56, TRK 2 TO CYL 52, TRK 3 (DIFF OF 4 CVLS~ 
: FCU CYCLES MECHANICAL MOTION I 

I FCU CYCLES 
I ,.----~~~/"'-.~~~~~ 
I/ ' 

I / A ' : 
MECHANICAL MOTION 

fi1 n . L~----'r:i, ... ___ '"""( - - - - - - - - - - - - _j ... ~---l:u:~-----------------~ 'r J / 

:rh ~ r+i ~ I I Iii ( I I 11 I , __________ I 

j : : 1 - - - - - - - - - - - -GATED ATTN - ~: I • I ~ , GATED ATTN : 

~---- ---- - ---~M~S~P- - -!-.; ----~O:E~:--t--~ 

~-------------------:-~ ~---------+---1 
I I I I I I I I I 

1 fi1 '. ! j , I : : n I I 

H-':~------------------:--\ s : s----------t--~ 

: ! 1-------------------~-I ~---------~---\ 
: I I I I I I I I 

1mm1 
1 

: ·m' 1 

... \ ...i..-.i..: -• : U ! ( : ~ __ - ___ - - - - - - - - _ - _ - - -:- ~ ~ I' I I s _ - ___ - ____ f- - - ~ 
I I I 1 I : I ;,_,;,.., : 

1 

~ : : : I S - - - - - - - - - - - - - - - - - - ~ ~ ~ : : 1: u: I : S - - - - - - - - - - ~ - - ~ : h: : : I I 
1 

I I I • I 

~ '-+-t-+---'>------- --- -- -- - ----:--s ~ ------- - -- ~- --s 
1 1 I I I I I I I I n , I I , 1 n : : ',----------!-,I __ -1 

'P~-,---1 ! : s-------------------:--s ~: I ,"-.i..,-•,---""' I 
I I I I I I I I I I 

I : n: I : I : n: I ""'1-:----,-j •I 11------------------r--s ~ i : I "j l..~,---..J,~----------1----\ 
I I I I I 1 I I I I I 

H1 i : n s ~ ~ H1 l i : p ... _--'ls j'.-------.... i ~RESET 
I I I • RESET •GATED I I I L_. 
1 , , · !}TT~ 156 152 

1 , 1 ATTN 
~ : 2 z 

1 
s6: : s ______________ - - - - - -; ) ; I ; : ; s - - - - - - - - - - - - ~ 

I 1 I I I I I I I 

5 1 0 1 1 2 1 y2'0
1

3
1

;: 
111 : I : ~--------------------~ I ' I I 

I
RESET_f I 1 1 RESET I I 1 .I 

000 1 255'29 28 252015105321000 000 1 25~ '4l 
'1 i I I ', I 11111111111111111111111 I I I I I s ~ I I I I 

h r---t-----s--------------------s ,...__, : ! 
!s~;r l_ . . . s--------------\ 

·~ n i--------------------)ir~rnL.t h .. _--'ls--------------s 

',------------~ 

s~_..13~1~2~1-1~1-o_oo __________ __.,s 

NOTES: 

1. SEE NEXT PAGE. 

l 

GATED 

• •• • •• • • • •• • • • • • • • 

1 

A 

8 

c 

0 

E 

SEEK CYLINDER - PART l 

I 
1 TYl'E 1 

DATE I 

IBM 8040 

• •• • • • 



• • • • 
l 

' • • • • • 
2 I 

NO SIGNAL NAHE LOGIC PAGE 

DI FF. CNTR. FU/FL040 

r--LF\.JD. DIR. LATCH 

I SEEK START 

FU/FL050 

FU/FL020 

• • ••• • .... • ••• ••• • •• 

TEST PO I NT LVL 

3 I ] 

I 
I SEEK FROM CYL 27, TRACK TO CYL 56, TRACK 2 (DIFF OF 29 CYLS) 
I 
I 
I 

FCU CYCLES 

I ~~~~ ~--~ 
I 

MECHANICAL MOTION 

5 1 6 

I 

lsEEK FROM CYL 56, TRACK 2 TO CYL 52. TRACK 3 (DIFF OF 4 CYLS) 
I 
I 
I 

FCU CYCLES 

I ,,..----~ 

I 

MECHANICAL MOTION 

~-~/'...~--~ 

/ " 
I I 

I' I 000 255 29 28 25 20 15 10 5 3 2 I 000 I 000 255 4 3 2 l 000 
L.l ~ i J~'--+---1-ft+~~~~~~~+-+tt-+--t-------'l[ll JL._.~~-~1--1-~~-----------..J. 

I 11. T T } ,- I I I 1111 1111 1111 1111 ) T T I I T } 

-----.--------. f f (.I _lJ~ L 
D4/ J4G08 l - 1 ~ J .J. 

G2/6Jl3 i - I \:;,~- I n . t s;~'~i~ERSE n :...-----------...i.1 

l 

~ ~} .,) I \._ T-----------1\~ 
+---~-+--~~~~~~~~~-t--~~~--;~~~~--r----~---; I I I 

. I n . L .1 n ___ c. J. 
~l ~.,_Li------------~------'l~ ... s------.... : ~.,._r-----------~, 

~.,_ ________________ --'I,( ... _________ ( 

T II II ' I I ) 
l~i I--...... ~ ""l ___ __. 

FILE SEEK GATE FU/FL050 F4/L4G08 

F\.JD. SOL. LATCH FU/FL050 C4/H4J06 

INTER, 2 7 SOL, FU/FL050 D4/J4Dl2 
I I ) ... )----... 

.... ~ __ (o....;N )-----:----'l~s .... __ I ... I ------'I~> I : I 
SLOW 3 SOL. FU/FL050 E4/K4Dl2 I - s -~ --~--"i)C.<p., ______ ___.J ~ ~ r-1 

'~~~---1~~-~~.,._ _________________ .... J ~ ... )----------' 

~.,....._ __ ..... ~ _.....,~ r--fIDU11111111111111111111111 n_n-----~~ ~~----1-!--: --.i.i r--n_n_n_ ------'I~ 

F4/L4G09 STOP FU/FL050 

GATED CYL. PULSE FU/FLo40 H2/6Jl2 

J 
- ! 

I 

... s ----... ,1 
L...,.
1 
!---- APPROX 75 MS ----l .. -1 II ~ ) 11 I ~ 

t.,._ _____ l!--_-.JSJ ... s _ _._i ------ME_C_H_D_E_LA_Y __ j.. -;;,.1 
___ _.,t t.,._,-----.....;.: __ --,} r--,) M~~~ ~ ,,_l-_____ .., 

, I .!. I J I } I ~2 5 ~ ,.._MECH_. l I 1 • 
1 DELAY .12.51_ L-...__MECH .1 1 MSI 

... ~ ------.il :I MS~ ) ~DELA y---: : I .. r-----.) 
-~----)S ~ I I SS : I ~ 

~'---------'l~s.,_ ---------------.,.h~ NOH 

2 

APPROX 50 :~ ~ r~OTE 2 

DETENT LATCH FU/FL050 F4/L4B l 0 

DETENT IN (LINE) FU/FL053 F2/6Bl0 

SEEK READY FU/FL053 F2 /6B04 

GATED ATTENTION FU/FL054 Cl1/H4B08 

+ 

P---~~L, ~~s-----------
1 L J · I FILE BUSY FU/FL053 E4/K4Bl0 

NOTES: 

I. ALSO SEE PREVIOUS PAGE 

2. FCU USES "READ GATE" (FI LE BUSS I & CONTROL) TO RESET GATED ATIENTION. 

• ••••• 
7 

A 

B 

c 

0 

E 

SEEK CYLINDER - PART 2 

DATEJ l 
I fY!l'l J 

IBM 8041 



I 2 ] J 

NO SIGNAL MAHE LOGIC PAGE TEST POI NT LVL 

FILE BUSS 0 (Al28) FU/FL020 K2/5D04 + 

FI LE BUSS l (A64) FU/FL020 K2/6D07 + 

FI LE BUSS 2 (A32) FU/FL020 I K2/6D02 + 

FILE BUSS 3 (Al6) FU/FL020 K2/6B04 + 

FILE BUSS 4 (A8) FU/FL020 K2/6Bi2 + 

FI LE BUSS 5 (A4) FU/FL02l L2/6D04 + 

FI LE BUSS 6 (A2) FU/FL02 l L2/6D07 + 

FILE BUSS 7 (Al} FU/FL02 l L2/6D02 + 

SET CYLINDER (TAG) FU/FL02l L2/6Bl2 + 

SET HEAD (TAG) FU/FL021 L2/6B05 + 

SET DIFFERENCE (TAG) FU/FL02 l L2/6B02 + 

CONTROL (TAG) FU/FL02l L2/6B04 + 

CYLINDER ADDR REG FU/FL030 

HEAD ADDR REG FU/FL060 

DIFF. CNTR. FU/FL040 

SEEK START FU/FL020 G2/6J 13 

RETURN TO 000 FU/FL050 G2/6B09 

• • • • • • • • • • • ' ' 

J ] 5 

SEEK TRACK & RETURN TO 000 
: SEEK FP.OM CYL 56, TRK 2 TO CYL. 56, TRK 6: SEEK FROM TRK 6 TO TRK 7 NOTE l 

I FCU CYCLES (DIFF OF U~ I FCU CYCLES 
I I 
I /"'- I 

/ " 
~ ~ 

I 

~ 
I I I I 

~ 
I I I I I 

~ : : run:: s I I I I I I s 
I I I I I : nm: : ~~--!--•l--1 I I I 
I I I I I : : rn: : ~'"_..._ __ I __ I_ I I 

I I I 

~ 
I I I 

I: n : s I I I ... ..._ ..... I __ _.,.) 

I I I I : : : n: s I I ! I """"1,__.._ ....... s 
I I I 1 I 

J 

(_ 

T 

I 

' 1 

_f 

I 

r 

1 

l 

~s--------~f:l~----~s 
I 

.... s -------lfl---s 
I 

~s--------.__lf1-----.s 
I 

l I l J 
J I I 

•S--------....;.: ...... t-J. ____ ~s 
( 

J 

I 

I 
_J_ _l 

I 
I 

1 

.... ~ ----P-~-~s 
RESET GATED ATTN. I 

6 I I I I 

ss : : : : 
I 

( _l 

1 I 

(_ 
T 

I 
6 1 0 7 

RESET J 
t 
T 

T 

t ( 

J 

NOTES: 
l. SEEK FROM TRK 6 TO TRK 7 MAY ALSO BE ACCOMPLISHED BY 

INCREMENTING THE HEAD ADDR, REG. WITH BUSS 7 AND CONTROL 
TAG (HEAD ADVANCE). 

__J -, 

, 

-, 

I 
I 
I 
I 

J 

RETURN TO 000 

FCU CYCLES 

:~ 
I 
1 

l 
T 

I 
T 

I 
J 

I 
7 

I 
T 

1 

I 

J 

I 
1 

( 

1 

I 
I 

J 

H 
I 
I 

( I 

1 I 
I 
I 

I I 
J I 

I 
I 

I _l 

1 I 
I 

I I 

J I 

r--JI 

:I 

I 
I 

l 

I 
I 

l 

I 
I 
I 
I 

_l 
I 
I 

l 

I 
I 

l 

• •• • • • • • • •• • • 

6 

• • 

, 
I -, 

1 
I 

_J 

_J 

'") 

_1 -, 

I 

t 

t 

_J 

_l 

1 

( 

t 

] 

•• 

1 

A 

B 
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• • • • 
[ 

' • • • • •• •• • • • • • • • • • • •••• • • • ••••• 
2 1 3 l l s I 6 

SEEK TRACK & RETURN TO 000 - CONTINUED 

NO SIGNAL MME LOGIC PAGE TEST POINT -- -- ------ -~t----~--T 

LVL 

I 
I 
I SEEK FROM CYL 56. TRK 2 TO CYL 56, TRK 6 

I (DIFF OF 0) 
000 255 000 

_1 DIFF. CNTR, FU/FL040 I 
t--~-T-~--~~~~~~~~-r-~~~~lt--~~~~~---; 1 I I 

FU/FL020 I G2/6Jl3 
l 

I - : : n 
I I ""

11---,---1-1 ,.., --.... ~ 
t--~---~~~~~~~~~~+!~~~~-t-~~~~~,~---; I I I I 

SEEK START 

RETURN TO 000 i FU/FL02 l G2/6B09 ! - 1 i 1 I 

l l ~ ! : : ! -------t--1, ---t-----+l---i I I I I 

INITIAL SEEK LATCH FU/FL025 E4/K4Jl1 • - J (OFF): i : : 
1--~-t-~~~~~~~~~~-+-~~~~t--~~~~~---;, I I I I 

F\.olD. SOL. LATCH FU/FL050 I C4/H4J06 
I 

INTER. 27 SOL. FU/FL0~4/J4DJ2 ! 

SLOW 3 SOL. FU/FL050 E4/K4Dl2 

STOP FU/FL050 F4/L4G09 

CYLINDER PULSE FU/FL050 F4/L4G07 

DETENT LATCH FU/FL050 F4/L4Bl0 

l1EHNT IN (LINE) FU/FL053 F2/6BIO 

SEEK READY FU/FL053 F2/6B04 

+ 

+ 

) I I I 
(ON) 1 I I 

I I I 

==LJ i 
I I I 

.._(. ___ __,1 I I j 

r l___Jr~--:~~~·1 

I I I 
( I I I I ( 
~r~~__,i ,.-~,--, ~~~) 

L...__J I I 
I I 
I I 
I I 
I J. 

1 
(ON) : : 

I I 

_( 

_J 
) 

( IL l 
,_I -----u---) 

r-~-;------~~-----t-~~----+-~~-~-+-~~ I 

GATED ATTENTION FU/FL054 C4/H4B08 - , h , 
t----+----------+----+----~-+----1~~ 

ON LINE FU/FL050 G2/6Bl2 + (ON) 

300 MS INHIBIT FU/FL053 F2/6B09 ~ (OFF) 

FIRST SEEK (LINE) FU/FL053 F2/6B08 

t----+-~-~---~~-~+--~-~+--~---+~~ c.,,_ __________ ~-----.J 
1 (ON) I F2/6G02 FU/FL053 FIRST SEEK COMPLETED + 

.( 

GATED ON LI NE FU/FL054 E4/K4Dl 1 + I (ON) 

~----------· ---·-----+-------+-----!---~ 

1------r--~---------+----~+---~-+~---1 

NOTES: 

I 
I 
I SEEK FROM TRK 6 TO TRK 7 

I 
I 
L 
r 

L 
r 

l_ 

c_ (OFF) 
J 
(_ 

I (ON) 

c.. 
r (ON) 

(_ 

1 
(ON) 

L 

r (ON) 

_J 

-, 
_J 

I 

J -, 

r (ON) 1 

t .( 
f (ON) 1 

L ~ 
1 

ION) I 

L 

1 
(ON) 

L (OFF) 
r 

,_ (OFF) 

1 
(ON) 

L 

.1 (ON) 

J 
7 
_J 

..1 

_J 

I 

I_ FCU USES "'READ GATE,.,, (FILE BUSS 1 f, OONTROL) TO RESET GATED ATTENTION. 

I RETURN 
I 

TO 000 MECHANICAL MOTION I 
I 
I 
I 
I 

I 
I 
I 

L .1 
T 

(. 

I 

I : r 
: I f 
I 

~ 
I 1___ _ ___ ..._.,6n_-----'\( 

I I } 

~1 I I ( 

I ' I : ) 
I I 
I I 

l I : 
I 
I 

~~--~:--~~~~~~~~~~~--~~~--~~ 
~ I ) 
I I I 

~!--~~~--~~----~~---", 

i ~'~~~~~--~~~~""""";~_,~ 
~I t.-..1 MECH. DELAYS _..., Le-

, ' I i r 
~,------~------------------...... __ 
i 2.5 MS 1 r 
I I 

I 

r--i~:--~J' : 
'"" _ _..!_.. _ __.fro _3_0_0-Ms-""~ ~.,_ ___ I J 

I I I 

I I 

I : I -1:~4 
I I ~ r-r_, ________ r 

I 

~ r 

l 1 

A 

B 

t 

D 

µSEC DELAY 

E 

SEEK TRACK & RETURN TO 000 

Part 2 
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00 >-3 
0 

~ 01 
0 z 

2 3 

Q 

Oi 0 

-----
:::i:: O'> 

_:j > 
~ 
>-3 

~ 
::::. 

NO SIGNAL MAHE LOG IC PAGE TEST POINT LVL 

lb 

~ MOD. SELECT FU/FL02 l L2/6B03 + 
(tl ., 
~ c;· NOT BUSY FU /FL053 E4/K4B 10 + 
::I 

INDEX FU/FL056 A2/6Bl2 + 

HEAD SELECT FU/FL021 L2/6D05 -

HEAD ADVANCE FU/FL060 E4/6JI I -NOTE 5 

READ GATE FU/FL066 A2BID05 + 

TRACK FORMAT 

READ DATA FU/FLOSI A2BIB02 + 

LOG I CAL DECISIONS 
IN FCU 

ERASE GATE FU/FL066 M2/6B13 -

WRITE GATE FU/FL066 M2/6D05 -

WRITE DATA FU/FL08 I A2BIB02 + 

LOG I CAL DECISIONS 
IN FCU 

• • • • • • • • • • • 

I 
I 

WRITE OPERATION 

5 6 

'ri.__ ___ ....,.. 
I 
I 
I 
I tr·: 

--! i.- ) 
---------------------------------------~r-- - - - - - - - - - - --.. -~ I: 

... ~ -i--_ .. frl 
I NOTE 

~~ ..... --
SELECT RD OR WR XO AND YO 

REC. O RECORD RECORD 2 

~ 
HA CNT DATA AM CNT KEY DATA AM CNT KEY DATA 

s-----.-.........nh.nrlUlri..nr~ r---un__nr ~. 

{ 

HOME ADDR. READ 

COUNT READ & COMPARED 
DATA READ 

GA p WR I nm ( 1 's & 0 ds) 
ADDR. MRK. WRITTEN 

GAP WRITTEN 

COUNT WRITTEN 
GAP ~ ITTEN 

KEY WRITTEN 

NOTE 3 

GAP WRITTEN. 

NOTES: 

DA TA WR I TIEN DATA WRITTEN

ALL J'S WRITTEN 

1. HEAD SELECT MAY COME UP ANY TIME AFTER FILE READY, 

I 
I. 

I 

I 
I i 

(SELECT YO IF HEAU SELECT IS U ) 

i------ ------- ---s 
• 

REC. 0 REC. I 

~ ~ 
HA CNT .DATA AM CNT 

Urulr 

__.,.. 14----
1 

2. ABOVE OPERATION IS SEARCH ID RECORD 0, TRACK O; WRITE RECORDS 
l & 2 , TRACK 0 . 

3. KEY IS OPTIONAL & VARIABLE. 

4. ALL TIMING DELAYS AND GATES ARE CONTROLLED BY FCU. 

5. THIS TEST POINT NOT SHOWN ON LOGIC PAGE. 

• ••• •• •• • •• • • •• • • 

1 

A 

B 

c 

D 

[ 

WRITE OPERATION 

DATE 

TYll'E 

IBM 8050 
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• • 

00 
0 
a-. 
0 

• • • 

NO 

j 
I 

I 
j 

I 
I 

I 

1 ' • • 
2 

SIGNAL NAME 

MOD, SELECT 

NOT BUSY 

INDEX 

HEAD SELECT 

HEAD ADVANCE 

READ GATE 

TRACK FORMAT 

READ DATA 

LOGICAL DECISIONS 
IN FCU 

• • • •••••••••••••••••• 
3 

LOGIC PAGE TEST POINT LVL 

FU/FL02l L2/6B03 + 

FU/FL053 E4/K4Bl0 I + 

l 
FU/FL056 A2/6Bl2 I + I 

FU/FL021 L2/6D05 -

FU/FL060 
E2/6J 11 -NOTE 5 

FU/FL08l A2BlD05 + 

l 
I 

fU/FL08~ .A2B 1 B02 + 

l 
I 

i 

I 
I 

l 

4 5 6 

READ OPERATION (MULTI -TRACK) 

H-----------.~ ... s ___ ...., .... ----~ ._---.s .... s ---i. ..,_ _______ ~ .... ------'I\ ... s ----.11 

.. ' ------------.', •S-----.s •S-----......_S •S----.s •)----. ._---------. ..... -----.) '-)-----. 
~ 

I 

)1·1: 
I 
I 
I 
I 
I 

:NOTE 

(INDEX) 

(HEAD 
SELECT) 

(HEAD ADV) 

.,,,....----- ...... 

//,,_...,. XS ',, ~~ 
'\ ( 

1
_ I ( t ( <-( __ ......,. 

//~\\ 1 I ")J Jr 
I I \ 1 
I 1 I \ I I 

: --1 '4-- NOTE 2 I ~~-----------. i~ ~,", - ~U,' 
\ --'L..d- / ',, ~ ,,,' 

\ ~~ '4- I ', /I ~ 
\. I / ' ' // I II 

' / '~ I 11 
....._ .,,,,' I II 

- - -- - SELECT RD XO Y3 ~ SELECT RD XI Y3 
,___ __ _.._ ____ ---'I •) --....... ~ ) ~ S ) S ~ SS ~ """-S -----"S 
..,__--r ....... ' __.I io us Lr I \ r---ir ~~~ln._r--11 I 

REC_ 0 RECORD l RECORD 2 REC 0 RECORD l 
~ ~ / A ) 

c•r•""~~~~r-jUlJJflJ1t'iJirLJ~'~ 

SEARCH FOR 
ADDR. MRK.(COUNT FIELD) 

ADDR. MRK DETECTED 
COUNT READ - NOT COMPARED 

SEARCH FOR ADDR MRK 
(COUNT FIELD) 

NOTES: 

NOTE 4 

ADDR. MRK. DETECTED 

COUNT READ & COMPARED 

KEY READ 

l _ HEAD SELECT MAY COME UP ANY TIME AFTER FILE READY. 

2. ALL TIMING DELAYS AND GATES ARE CONTROLLED BY FCU. 

DATA READ 

3. ABOVE OPERATION IS READ RECORD 2, TRACK 6; READ RECORD 0 & 2 TRACK 7. 

4. KEY IS OPTIONAL AND VARIABLE. 

5. THIS TEST POINT NOT SHOWN ON LOGIC PAGE. 

DATA REA 
SE"ARCH FOR ADDR. MRK.__j 

(COUNT FIELD) 
ADDR. MRK. DETECTED 

COUNT READ - NOT COMPARED 

SEARCH FOR ADDR, MRK. ------' 
(COUNT F !ELD) 

• •• • •• 
7 

A 

8 

t 

0 

[ 

READ OPERATION (MULTI-TRACK) 

DATE 

TYPE 

IBM 8060 



00 -l 
0 ~ -1 
0 z 

Q 

O'i 0 
.......... ::z:: 
Q) > ~ :::0 ., 

I 

r:n 
0 
c 
~ 
2. 
;; 
0 

"" (!) 
H 

~ c;· 
~ 

"Ci 
P.> 

~ 

• • • • • 

z 

S 1 liNAl. llME 

DBL FREQ WRITE DATA 

WRITE TRIG 

6 BIT RING 

BiT RING 

FT REG 4 BIT ADDR MARK 

WRITE AM LATCH ONE 

RST/SET FDR 

SET ST REG 4 BIT 

WRITE DATA 

LOGIC PAGE TEST POINT 

NS02l A-C2M6D02 

tlSOl l 

NSl71 
NS181 

NS171 
NSl81 

HAOOI 

NS021 

A-C2G7B i 0 

A-B3D2B05 

A-C2M6Bl3 

NSl61 RST A-C2F3Dl I 
NS14 I SET A-C2G6D07 

NS151 A-C2C7BIO 

NS021 A-C2D3DIO 

SERIAL DATA CHK. TRIG. I NS031 A-C2K7D02 

SERIAL DATA CHK. STROBE NS031 

WRITE AM LATCH TWO NS071 A-C2G6B I 0 

WRITE DATA GOOD NS07l A-C2J6D02 

WRITE OSC. NSOl I A-C2£7B02 

WRITE TRIGGER NSOl l A-C2G7B I 0 

BIT RING ADV(PHASE X) NS161 A-C2F3BIO 

l::. BIT RING ADV(PHASE Y NSl61 A-C2F3Dl0 

DBL FREQ WRITE DATA NS02 J A-C2M6D02 

• • • • • r 

LVL 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

± 

+ 

+ 

• 

3 

0 

BYTE OF ONE• S 

2 3 4 5 6 

b 2 3 4 5 

I 
I 

I 
I 

RST 

WRITE BIT.CELL llMINt 

• • •• 

5 

l ST A, M. BYTE 2ND A. M. BYTE 

7 0 2 3 4· 5 6 7 . t) 2 4 

I I- . I 

6• 7· b- .. ]· 2· 3 ·4 5 6 ·7 0 . 1 2 3 4 

I· 1. :1. :,: . I 

1· I I r--, 
I I I 
I I I 

I I I f 

I I Ill ~Rsr· --- RST 

. t; 

• ••• • • •• • • ~ 

6 

5 6 

5 6 

I 
I 

• 

7 

7 
I 

SYNC BYTE 

0 2 3 4 

0 2 3 

I 

I 

I 
I 

I I I mi 
~RST 

7 

5 6 

4 5 

7 

6 7 

I 
I 

I 

I _______ r 

8 

c 

[ 

SCU WRITE OPERATION - PART 1 
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• • • ' •• ' • • • • • • •• • • • •• • • • • • • •• • ••• ••• • 

NO 

2 

S I GNAL llNt£ 

DBL. FREQ DATA 

WRITE TRIG 

~ BIT RING 

BIT RING 

RST/SET FDR 

SET ST REG 4 BIT 

WRITE DATA 

SERIAL DATA CHK. TRIG 

SERIAL DATA CHK. STROBE 

WRITE DATA GOOD 

BURST CHK LATCH 

SET BURST TRIG. TO ex 
(FT6 BIT BURST CHKL) 

BURST TRIG 

LOAD BURST CHK. BUFFER 

3 

LOGIC PAGE TEST PO I NT LVL 

NS02l A-C2M6D02 

~ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

lo------11--. ··-----------+-----------'-----

SET BURST CHK. REGS. + 

l ST DATA BYTE 

0 2 3 4 5 
I 

0 2 3 4 

I I 
I . ~ 

ex 

(FROM BX) 

2ND DATA BYTE 

. 6 . o· -~ 3 4 . 5. 

6 7 . 0 . . t 2 3 ·4 5 

·I I ,. :I: I I 
I I I I 

"'-==+ RST I I 
I I I 
I I I 

i 
I· 
I · 1 · 

I I I . , 
I I 

I I I 

I BX I: 
I ~ . 

(FROM GX) 
I 

s 

6 

I 
. I 

I 

I ex 
I. 

I 

6 7 

lST BURST BYTE 2ND BURST BYTE 

0 2 3 4 5 6 

7 0 2 3 4 5 6 7 

I I I ..._ ________ .;..... _________________ ,~ ...__! __________________________ , __ 

"-=t= RST 

. f 

t 
t 
f 

I 
I ---- ---· -----· -- . 

(FR()}t BX) 

BX 

(FROM BX) 

I· I 
A REG SOURCE = CX ., . n 

r--+-----------4------+-----4---Jr-----B-X--CO_N_T_E-NT-S--=--2-55----------1-.--.-BX--C-ON_T_E-NT_S __ =_· J--2-7--------------------~l----B-X_C_O_N_T-EN_T_S_=...(1~~7------~ ..._----------------------------------------------------~ 
ex CONHNT$ = 25$ . : : . :c~ :coNTENT~ =: 255 : . ex CONTENTS= 127 

.•• t 

SCU WRITE OPERATION - PART 2 

OATI 

"" 
1811 8071 

A 

B 

c 

D 

[ 



00 
..., 

0 
~ 00 

0 z 
2 

0 
01 0 --...._ s: m 
~ ~ ..., 

I 

r:r. 
0 SllaNAL MAME c:: 
::i;J 
(I) 
!>' 
p. RAW DATA 

0 
'"Cl 
(I) 
'"l ONE'S RESET 
~ 
cs· 
::i 

ZERO'S COUNT 
'ti 

"" ~ 
VFO TRIG 

f::. BIT RI NG 

BIT RING 

VFO GATE 

RAW DATA LATCH 

READ CLOCK GATE 

READ LOGIC RESET 

AM AREA 

RESTART LATCH 

• • ••• • • • , 

LOGIC PAGE TEST POINT 

NS002 A-C2H4D06 

NS081 

NS081 

NSlOl 

NSl 71 
NSl81 

NS 171 
NS 181 

NS071 

A-C2G2D02 

A-C2G2B04 

A-C2J2B09 

A-C2M2Bl3 

J 

Liil _. BYTE OF ONE'S 

+ 

+ 

+ 

+ 

5 

+ 

s 

lST BYTE OF ZERO'S 2ND BYTE OF ZERO'S 

·7 0 3 4 5 

6 7 2 3. . 4 

I . . I. 

. . • I 

I 

6 

3RD BYTE OF ZERO'S 

6 7 0 

7 0 

7 

4TH BYTE OF ZERO'S 

2 3 

2 

I 
.JL 

c 

4 

4 

8 

NS071 A-C2M2B04 + 

, .. : .. 1•!....1._· ----~------~------++------~--. . . . :1:. 
NS121 A-C2F3B03 + 

NS141 A-C2H5B10 + 

NSl21 A-C2F3D02 + 

NS141 A-C2C3B07 

• • • 

: I : : . : : j : : : . : : :I: 

· I • . . . . . · · · ·I ~ : : : I · 

.. i. .. 

: !COUNT .. 
. s L 

- • • ~ .l - - - ~ ~ ~ _._ '- l • . ~ • 

I· 

. : COUN.T: 
· ·I· s: I 

. ·1 · •... 

'co'urin 
I . rn I 

l. . \' 
l '.l. 

tQUNT 

l 15 I 

. ----·· ·---r- -~--·-· . 
1,. 

muli'r 
I 2°: I 

•••••••••••••• • •• 

IJ 

COUNT . 

Ii 20 I 
COUNT 
I 30 I 

c 

AREA 2 
_____ .. _ 0 

( 

SCU READ OPERATION - PART 1 
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• • 

00 
0 
gJ 

• • • 
NO. 

l . • • 
2 

SIGNAL NAME 

RAW DATA 

ONE'S RESET 

ZERO' S COUNT 

CLOCK GAP SENSE 

DATA GAP SENSE 

VFO TRIGGER 

6 BIT RING 

BIT RING 

AM AREA 

AM BYTES 

AM l 

AM 2 

AM 3 

AM GOOD 

DATA GOOD 

READ CLOCK GATE 

RESTART LATCH 
(IF NOT AM GOOD) 

• • • • 
LOGIC PAGE TEST POIN LVL 

NS002 

NS08l 

NS081 

NS l l l 

NS l l l 

NSlOl 

NS 171 
NS181 

NS l 71 
NS181 

NSl21 

NSl21 

NS121 

NSl31 

NSl31 

NSl 31 

NSl3l 

NSl21 

NS 141 

I 

A-C2H4D06 + 

A-C2G2D02 + 

A-C2G2B04 + 

A-C2G2J 13 + 

A-C2G2Jll + 

A-C2J2B09 
+ 

A-C2F3D02 + 

A-C2E2B04 + 

A-C2D2Bl3 + 

A-C2D2B04 + 

A-C2C2Bl3 + 

A-C2C2BD4 + 

A-C2G4D 11 + 

A-C2F3B03 + 

A-C2C3B07 

------------------------+------t-----t 
R EAD LOG I C RS T 
(IF RESTART LATCH ON) NSl4 l A-C2H5Bl0 + 

SEPERATED DATA NS 111 A-C2K2G02 + 

SET ST REG 4 BIT NS15l A-C2C7Bl0 + 

ENTER INTO DR NS15l A-C2D7D04 + 

••••••••••••••••••• • ••• 

5 

4 5 

6 

I 
I . 

I 
. : I 

I 
I .. 

I:. 
I 

. I 
I .. 

I. 
I 
I. 

. I 

. I 

. I 

. I 

6 

7 0 2 3 

0 2 I 3 

I I ·I 
I I I 
I I I 

I I 
I l ·I 
·I :1 

t: I :I 
l I I I 

I I 
( I 

I I 
~, : I 

J: ·I· 
I· I 
·I· I 

I .. I 
! 
I 

· 1 · · : : :r · : : : · 
···I·· · ··I· 

' ' .. i . . . . . . . . . . . . . . . ·1 . ' .. 
....... : . : : : : ~-: :1 .. : ... : : : : : : : ~ : : . : I : ... 

..... '. ·t .... 

4 
I 

4 

I 
I 

I 
I 

5 6 I 
I 

5 61 
I 
I 

. -J_ ·-·- ·-·+ ------

1 

7 

7 

0 
I 

. I 
I 

0 

. I 

I 
I 

2 5 6 

2 

7 I 0 

I 
6 17 

I 
I 

I I I I 

-----·'--~------~-----'----------------------11 I I I 

A 

8 

c 

0 

( 

HAOOI A-B3D2B05 + FT REG 4 BIT ADDR MARK ._ ___ ·::I .:· .. ··· .!. . . . . I I . 
1COUNTI I I COUNT' COUNT I 

1-
.. fOU.NT ~ 

35 ' 50 55 56 
AREA 3 .. 1 

SCU READ OPERATION - PART 2 
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8081 
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~ • • • • • • • • • • 
2 

NO SIGNAL MME LOGIC PAGE TEST POINT 

RAW DATA NS002 A-C2H4D06 

DATA GAP SENSE NSI 11 A-C2G2JI I 

6. BIT RING NSI 71 
NSl81 

NSI 71 
BIT RING NSl81 

READ CLOCK GATE NSl21 A-C2F3B03 

DATA GOOD NSl31 A-C2G4DI I 

BURST CHECK LATCH NS231 A-C2B2B04 

SET BURST TRIG TO ex NS23l A-C2B7DIO 

BURST TRIGGER BCOOI A-B3H2B02 

LOAD BURST CHK BUF NS23 I A-C2C7Dl0 

SET BURST CHK REGS 
NS231 A-C2B7013 

(ALSO SET OR REG) 

BIT 0 BUFFER NS191 A-C2C4B04 

FDR 0 BIT NS191 A-C2H5B03 

RESET FDR NS161 A-C2F4D06 

• 

LVL 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

' • • • • •• • • 
) 

SYNC BYTE I ST DATA BYTE 

5 6 7 0 3 4 5 6 

I . I 

5 6 7 0 2 3 4 ·5 ·6· 

I I I 
I I I 
I I . I 
I I 

. I. I I 
I 
I 
I 

I 

i--------r~s-~---------. I (FT 6: BIT, NOT BURST CHK LATCH) 

ex . · 1 BX 

I 
(FROM BX) : : 

OY 

BX CONTENTS = 255 
ex CONTENTS • 255 

I 

I 

7 

I' : 
I · 1: I .. 

. , . 

. . 

.. · 1· 

• • • • 
5 

LAST DATA BYTE 

4 5 6 

3 4. 5· -6 

I 

:I I 
I . 
I I 

:1 '· 
ex 

I 
(FROM ex) 

•• • 

0 ... J 

O· 

6 

lST BURST BYTE 

2 3 4 5 

2 

I 

I I 
I I 
I I 

3 4 

BX 

•• 

6 7 0 

5 6 7 0 

I (FROM BX) 

BX 

______ .,_ __ -··-----

· BX CONTENTS· = 127' 
ex CONTENTS ,;, 255 

AREA 3 

BX CONTENTS 2 127 
ex CONTENTS = 127 

• ••••• 

2 

1 

2ND BURST BYTE 

3 4 6 

3 4 5 

ex 

(FROM CX) 

BX CONTENTS = 0 
ex CONTENTS = 127 

7 

6 

0 

7 0 

I 

I I 

I 

c 

1 I BX & ex D 
I I= o 

[ 

SCU READ OPERATION - PART 3 

TYPI 
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TrMING CHART - Transducer Scope Patterns 

8090 (5/67) 

u Q 

DETENT IN AFTER A FORWARD SEEK OF 202 CYLINDERS. 
UPPER TRACE IS XDUCER CHIP OUTPUT AT AlA2/6Bl3 
2V PER DIVISION VERTICAL. LOWER TRACE IS DETENT 
DETECTOR OUTPUT AT A 1A2/6G02 1 V PER DIVISION 
VERTICAL. BOTH TRACES ARE 2 MS PER DIVISION 
HORIZONTAL AND SYNC IS AT SLOW AT 3. 

DE TENT IN AFTER A REVERSE SEEK OF 202 CYLINDERS. 
UPPER TRACE IS XDUCER CHIP OUTPUT AT AIA2/6B13 
2V PER DIVISION VERTICAL. LOWER TRACE IS DETENT 
DETECTOR OUTPUT AT A1A2/6G02 1 V PER DIVISION 
VERTICAL. BOTH TRACES ARE 2MS PER DIVISION 
HORIZONTAL AND SYNC IS AT SLOW AT 3. 

CYLINDER DETECTION OF THE LAST 27 CYLINDERS 
OF A FORWARD SEEK OF 202 CYLINDERS. 
UPPER TRACE IS THE XDUCER CHIP OUTPUT AT 
A1A2/6Gl3 5V PER DIVISION VERTICAL. LOWER TRACE 
IS CYLINDER DETECTOR OUTPUT AT A1A2/6B02 2V 
PER DIVISION VERTICAL. BOTH TRACES ARE 5 MS PER 
DIVISION HORIZONTAL AND SYNC IS AT SLOW AT 27. 

CYLINDER DETECTION OF THE LAST 27 CYLINDERS OF 
A REVERSE SEEK OF 202 CYLINDERS. 
UPPER TRACE IS THE XDUCER CHIP OUTPUT AT 
A 1A2./6G13 5V PER DIVISION VERTICAL. LOWER TRACE 
IS CYLINDER DETECTOR OUTPUT AT AlA2/6B02 2V 
PER DIVISION VERTICAL. BOTH TRACES ARE 5 MS 

LM 

PER DIVISION HORIZONTAL AND SYNC IS AT SLOW AT 27. 

INDEX DETECTION. 
UPPER TRACE IS XDUCER CHIP OUTPUT AlA2/6G08 
2V PER DIVISION VERTICAL. LOWER TRACE IS 
INDEX DETECTOR OUTPUT AlA2/6Bl2 lV PER DIVISION 
VERTICAL. BOTH TRACES ARE 50 US PER DIVISION 
HORIZONTAL. 

"' :z 
rx: 
I!! 
I-

~ 
UJ 
c.. 
0 
(.) 

"' 
rx: 
UJ 
(.) 
::::> 
Q 

"' 
~I I~ 

Q 

0 
O'I 

~I~ 
>-
1-

:19 
Ill ... 

• • • • • • 
' • • • • • 
I 
• • • •• ,. 
• • • • • • • • • 
•~ 

• • • • • • 
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NOTE: 
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WimV 
FIGURE I 

- FIGURE 2 

- FIGURE 3 

~ 
FIGURE 4 

- FIGURE 5 

~~-~--~~~~----y---·r~~-~-~ 

H-

f-ijHl!H~tlftl~tm-~1!ftHt~. ttt 

+- -11--11--:f--1--n-..; -t- - -1-- .. 

FIGURE 6 

FIGURE 7 

; ;:,_{· ,:.:t.~,o, 

u Q 

HIGH OUTPUT HEAD READING PATIERN 11100101 OVER 
CYLINDER 000 

W.I 

HORIZONTAL SWEEP=- 5 US/DIV. } FIGURE 1 
VERTICAL DISPLAY • 50 mV /DIV. THROUGH FIGURE 5 

HIGH OUTPUT HEAD READING PATTERN ll.100101 OVER 
CYLINDER 202 

LOW OUTPUT HEAD READING PATTERN 111~101 OVER 
CYLI NOER 000 . 

LOW OU"CPUT HEAD READING PATTERN I lJ()OJOl OVER 
CYLINDER 202 

AVERAGE HEAD ~EADING PATTERN 11100101 OVER 
CYLINDER 202 

AVERAGE HEAD READING PATTERN 11100101 OVER 
CYLINDER 202 VIEWED DIFFERENTIALLY Af 
TEST POINTS A281G07 .. A2BIJ07, 0.2V PER 
DIVISION VERTICAL AND 5 US PER DIVISl9N HORIZONTAL. 
THIS WAVE FORM MAY HAVE SQUARED OFF TOPS 
(OVERDRIVEN) DEPENDING QN HEA'b OUTPUFl.E"VEL 
AND CYLINDER ~OCA TION. BEll'1G READ, 

NORMAL DOUBLE FREQUENCY OUTPUT DATA AS 
SEEN AT A281802, I .OV PER DIVISfON 
VERTICAL ANO 5 US PER DIV1~19N ~HOR.IZQNTAL, 

FIGURE 1 THRU 5 WERE TAKEN DIFFERENTIALLY AT THE PREAMPLIFIER PUTPUT 
A2Dl ~I 3-A2D1J13. 

TIMING CHART - ~ead Amplifier Scope Patterns 

IA 

~ 
Q.. 

~ 

~ 
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Form Y26-4001-a 
FEB Y26-0622 
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TIMINO CHAR f • Write Cjroults Scope Patterns 

8092 (5/6'1) 

.,.·, ...... ,. .... 

t..a • 

WRITE TRIGGER AS VINED OIFFERtNTIALLV AT 
TEST POINTS A2DIB05·A201808, 1 •. ov 
PER DIVISION VERTICAL AND 5 US ~£1\ OIVJSIOM 
HOR IZONTAI.. . 

WRITE PREORIVER AS \/IEWEI> DIFFERENTIALLY AT ; .. 
A20180lt-A201809, IV PER 01\llSION VERTICAL, 
AC COUPLING AND 5 US PER OIVISlON HORIZONTAL, 

AC WRITE SAFETY PULSES 111&1£0 AT A28101) 
Ill PEA. 011/ISION VERTICAL, AC COUPl.ING, ANO· 
SUS PER DIVISION HOl\110.NTAL, . . . 

.. 
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~ 
0 
0 

• • 

NO 

• 
2 

SIGNAL NP.HE 

SLOTTED CYL DISK 
(ASSUME STATIONARY) 

CYLS (TO BE TRAVELLED) 
F\.ID 

CYLINDER PULSE 

SLOW AT 3 

ENERGIZE DETENT SOL 
_(DETENT DROPS INl 

DETENT IN 

DETENT WHEEL 
(ASSUME STATIONARY) 

DETENT 
(ASSUME MOVING} 

• • • • 
3 

LOGIC PAGE TEST POINT LVL 

•••• • • 

6 5 4 3 

J n n n n 

I 

i 

• • • •• 
5 

ELECTRO-MECHANICAL TIMING 
{FORWARD ACCESSING} 

2 0 

n n n 
" It , , 
I 

•• • • 
6 

1 t DESTINATION -

I ~ CARRIAGE STOl'S HERE 

I , , 
I 

'1 
I 1 

I 
!'l'n'r-! 

1 t 1.:,: I 
11 I I 
1r T· 1 , , I I 
I 

CYL PULSE DETECTION RANGE 

DIRECTION OF DETENT 
RELATIVE MOTION ON 
FORWARD ACCESSING 

•• • ••••• 
7 

A 

B 

c 

0 

E 

ELECTRO-MECHANICAL TIMING 

(FORWARD ACCESSING) 
DATE 

IBM 8100 
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...., 

0 ~ 
3 2 

z 
Oi 

0 

' 
(") 

O> ::r:: 
~ > 

::0 ...., 

~ 
(I) 

NO SIGNAL NN4E LOGIC PAGE TEST POINT LVL 
0 

~ 
0 
I 

a:: 
(I) 
0 
::r 
~ ::s 
(.)" 
e. SLOTTED CYL DISK 
...., 
§" 

(ASSUME STATIONARY) 

s· 
oq 

~ 
(I) 

< 
(I) 
"i 
rJ> 
(I) 

> 
(') 
(') 

Cl> 

CYLS (TO BE TRAVELLED) 
REV 

rt> 
rt> 

~ CYLINDER PULSE 

SLOW AT 3 

ENERG!ZE DETENT SOL & 
FWD SOL (DETENT DROPS IN) 

DETENT IN 

DETENT WHEEL 
(ASSUME STATIONARY) 

DETENT 
(ASSUME MOVING) 

• • • • • • • • • • 

• 

5 4 

i n n 
3 

n 

ELECTRO-MECHANICAL TIMING 
(REVERSE ACCESSING) 

2 

n 

REV 

i 

I 
·1 
l 
1~-'-""-"-'-~ 
I 

o I 
__ n:i ___ ·~~ 

i ti .. n 
11 I: · 
I~ I . . : • 

........ -----......... --........ ~1 
+-41 I;..; .... -- -- .J 

6 

I: : 11 . . 1 

.j ..... ~ .--------- 11 1.. . . . DESTINATION :.. cAR.R)AGE STOPS .HERE 

~--~ ----J 
j~--------------------------------_....,ltl .. 

( 1~l rNOTE 
I ~ I ',_,' . . J . . 

.,_ ______________________________________________ ..... ,,..__fMeWoi!ll 
1 ·1 ·I I 

CYL PULSE DETECTION RANGE 

D!RE.CTlON Of DETENT -~ .......... 
RELATIVE "'°'HON ON 
REVERSE ACCESSTNG 

I 1 J I · I 
11 l . 

1 t I l : 

-OHDIT tNM rs ALWAYS DETECTED 
IN FORWARD ACCESSING DIRECTION 

DETECT ION RANGE 

IS PICKED 

• •• • • •••••• •• •• 

7 

A 

B 

c 

D 

E 

ELECTRO-MECHANICAL TIMING 
(REVERSE ACCESSING) 

DATE 

TYPE 

IBM 8110 
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AM Search, SERDE)S, I/0 O. D. 4140 

Burst Bµi'fer and Controls, SERDES, I/0 o.o. 
Burst Byte Processing, O.D. 6475 

4170 

Chained Reselection, O.D. 6485 
Channel Interface, Read/Write, I/0 0,D, 4130 
Clocking/Read, O. D, 6455 
Commanq Decode, o. D. 6415 
Condensed Microprogram Logic O. D. 6401 
Com1t-Key-Data, Read, C. L. F, 6170 
Count-Key-Data, Write, C. L. F. 6220 
Count, Read, c. L. F. 6160 
Cowit, Space, c. L. F. 6310 
Counts, Load, O.D. 6450 

Data, Read, C. L. F. 6180 
Data, Write, C. L. F. 6230 
P.ecode, Command, O. D. 6415 
Diagnostic Test, I/O O.D. 4191 
Diagnostic Test Four, O.D. 6508 
Diagnostic Test Five, O. D, 6509 
Diagnostic Test Introduction, O.D. 6500 
Diagnostic Test One, O. D. 6505 
Diagnostic Test Seven, O. D. 6511 
Diagnostic 'fest Six, 0, D. 6510 
Diabrnostic Test Three, 0, D. 6507 
Diagnostic Test Two, O. D. 6506 
Diagnostic Tests, In-Line, 6520-6525 

Electro-Mechanical Timing (Forward Accessing), 
Electro-Mechanical Timing (Reverse Accessing), 
End Procedure, O. D. 6480 
Entry Decisions, O. D. 6405 
Erase, c. L. F. 6320 

File Mask, Set, O. D. 6435 
Flag Byte Processing, o. D, 6445 

Gap Spacing, O.D. 6470 

I-lea.d.Loaqing Sequence, F. C. 
Head Loa.cling Sequence, T. c. 
Homo Address, Read, C, L, F. 
Home Address, Search, C. L. F, 
Home Address, Write, C. L. F. 

6030 
8030 
6140 

6250 
6190 

ID Equal, Search, C. L. F. 6260 
In-Line Diagnostics, O.D. 6520-6525 
In-Line Entry Decisions, 0, D. 6405 
Index Processing, O.D. 6440 
Initial Program Load, C. L. F. 6280 
Initial Selection, C. L. F. 6120 
Initial Selection O. D. 6410 
Initial Status Presentation, O.D. 6420 
Instructions, c. L. F. 6100 
Instructions, Circuit Diagram 2100 
Instructions, O. D. 6400 

Key and Datu. Equal, Search/Scan, C. L. F. 
Key Data, Read, C. L. F. 6180 
KeyData, Write, C.L.F. 6240 
Key Equal, Search, c, L. F, 6270 

Load CoLmts, O. D. 6450 

Microprogram Condensed, O,D. 
Module Power on Sequence, F, C. 
Module Pcwer on Sequence, T. C, 

Overflow nocord, C. L. F. 6340 

6401 
6020 
8020 

Presentatipn. Initial Status, o. D. 6420 
Procedure, End, O.D. 6480 
Processing, Burst Byte, 0, D, 6475 
Processing, Flag Byte, O.D. 6445 
Processing, Index, 0, D. 6440 
P1·ogram Load, C. L. F. 6280 

6330 

81()0 
81~0 

Form Y26-4001-2 
FES Y26-0622 

Read Amplifier Scope Patterns, 8091 
Raad/Clocking. O. D. 6455 
Read Count, C. L, F. 6160 
Read CoWlt-Key-Data, C. L. F, 6170 
Read Data, c. L. F. 6180 
R~ad Home Address, C. L, F. 6140 
Read Key Data-Read Data, c. L. F. 6-180 
Read Operation, T, C. 8060 
Read Record Zero, C.L.F, 6150 
Read, I/O 0, D. 4110 
Read, BERDES, I/O o. D. 4150 
Read/Write, Channel lnterface, I/O O. D, 41~0 
R~ad/Write Circuits, c.C.D. · ;:5084 
Recalibrate, c. L. F. 61:12 
R~cord Zero, Read, c. L, F. 6150 
Record, Overflow, C,L. F. 6340 
R~cordZero, Write, C.L.F, 6210 
Release/Hcsm·ve, O.D. 6425 
Reselection, Chained, O.D. 6485 
Ueserve/Helease, 0, D. 6425 
Reset and In-Line Entry Decisions, O.D. 64Q5 
Resets, C.L.r'. 6110 
Resident Diagnostic Tests, 0,0~ 6500-6510 

Safety Ch'cuits, 5090 
Scan/Search Key ru1d Data Equal, C. L. F, 6330 
Scan/Sea1·ch O. D. 6460 
SCU Power on Sequence, F, 0. 6010 
SCU Power on Sequence, T.C. 8010 
SCU Read Operation - Part 1, 2 1 3,, ;T.C. 8080·82 
SCU Write Operation - Part 1, 2, T. C. 8070-71 
Search AM, SERDES, I/0 0. D. 4140 
Seat·ch/Scan Key and Data Equal, C. L. F. 6330 
Search/Scan, O.D. 6460 
Search Home Address, C. L. F. 6250 
Search ID Equal, C. L. F, 62<i0 
Search Key Equal, C. J.i. F, 6270 
Seek, C. i., F. 6130 
Seek Comrnands. o. D, 6430 
Seek Cylinder - Part 1 ~ 2. T. C. 8040-41 
ScekI/O O.D. 4180 

INDEX -

Soek Track and Return to 000 - Part 1, 2, T.C. 8042-43 
Selection, Initial, C. L. F. 6120 
Selection, Initial, 0. C. 6410 
Sense I/0 1 C. L. F. 6290 
Sense I/O, O.D. 6425 
SEHDES, Burst Buffer and Controls, I/0 0, D. 4170 
SERDES, Head, J/0 0. D. 4150 
SEHDES, Search AM, I/0 O.D. 4140 
SERDES, Write, I/O 0, D. 4160 
Set File Mask, C. L. F. 6134 
Set File Mask, O. D. 6435 
Space Count, C. L. F. 6310 
Spacing, Gap, O. D. 6470 
Status Presentation, Initial, O. D, 6420 
Storage Control, UDCL 2110 
Storage Module, UDCD 2120 

Test I/O, C. L. F, 6290 
Transducoi· Circuits, 5030 
Transducer Scope Patterns. 8090 
2314/2844 Subsystem, UDCD 2130 
Two by Eight Diagnostic Test, I/O O,D. 
Two by Eight Switch, I/0 O. D, 4190 
Two by Eight Switch, UDCD 2135 
Two by Eight Switch Lipes, R.D. 4195 
Two Channel Switch, I/O O.D. 4131 
Two Channel Switch, UDCD 2140 

Write Circuits Scope Patterns, 8092 
Write Count-Key-Data, c. L, F. 6220 
Write Data. C. L. F. 6230 
Write Home Address, C.L.F, 6190 
Write, I/O O. D. 4120 
Write Key-Data, C. L. F. 6240 
Write, O. D. 6465 
Write Operation. T. C. 8050 
Write Record Zero, c. L. F. 6210 
Write, SERDES, I/O O, D, 4160 

4191 

ii 
2314/2844 FEMDM (8/68) X·l 
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