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MISCELLANEQUS DATA

A. LOGIC VOLTAGE LEVELS:

Py (MAX]  .(MIN)  (DOWN)  ‘MIN}  [MAX)
1.+ +6.28 TO +2.0 +,3T0 0 STANDARD LOGIC
2. +38.9 T0 +28.4 +1,3 70 0 SOLENOID AND LAMP LOGIC
3, +3.5 T0 +.65 -0.5 T0 -3.5 FILE LINE DRIVER/RCYR LOGIC
§. +30 70 +23.2 -36 READ SELECT
5, +6.0 T0 -0.5 -26.2 T0 28,0 WRITE SELECT
6. +6.0 T0 +5.0 +2 TO 0.0 ERASE SELECT
7. +3  T0 +1.7 -25.0 70 -36.0 Y SELECT
8. +5 10 +1.7 +0.7 T0 -0.15 FCU LINE DRIVER/RCVR LOGIC

B, SPECIAL YOLTAGE LEVELS:

TRANSDUCER OSCILLATOR OUIPUI A2/6D07 = 10.42 TO 13.2 VAC P-P
{REFER TO LOGIC FU/FLO56

FILE BUSS LINE, TAG LINE USAGE

BUSS CONTROL SET HEAD SET DIFFERENCE SET CYLINDER
0 WRITE GATE NOTE | SET FWD. LTH. RESET DIFF 128 SET CAR-128
[ READ GATE  NOTE ! RST UNSAFE NOTE 2 RESET DIFF 6b SET CAR-64
2 . SEEK START NOT USED RESET DIFF 32 SET CAR-32
3 RESET HAR SET HAR -16 RESET DIFF 16 SET CAR-16é
b ERASE GATE SET HAR-8 RESET DIFF 8 SET CAR-8
5 HEAD SELECT SET HAR-4 RESET DIFF 4 SET CAR-4
6 RETURN TO 000 SET HAR-2 RESET DIFF 2 SET CAR-2
7 ADVANCE HAR o SET HAR-1 RESET DIFF ! SET CAR-!
NOTES:

1. READ AND WRITE GATES CANNOT ACTIVATE THE READ/WRITE CIRCUITS WITHOUT HEAD SELECT.

2. BUSS ! AND SET HEAD WILL RESET FILE UNSAFE (SELECT LOCK} ONLY UNDER INDEX WHEN
PERFORMING THE FILE SAFETY DIAGNOSTIC TESTS.

ADDITIVE CARD CODES (ACC)
ACC DESCRIPTION
2 X8 SW | 2844 ATTACHMENT IN 2314
CHN ACC AIRLINES BUFFER FEATURE
2 CH SW TWO CHANNEL SWITCH FEATURE
N 2 CH SW NO TWO CHANNEL SWITCH
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EC NUMBER] MISCELLANEOUS DATA

EC NUMBER|{ DATE

DATE

OCT 67 420982
NOv 67| 420982A




IBM ~ FIELD ENGINEERING P /N 2267761
ADVANCE REFERENCE |NFORMATION SHEET O __

MACHINE TYPE.23%

THIS DOCUMENT CONTAINS ADVANCE REFERENCE INFORMATION.
BECOME FAMILIAR WITH CONTENTS, FILE IN FEMM FOR
FUTURE REFERENCE.

INDEX
SECTION SUBJECT
0 ‘ HEAD CLEARANCE GUAGE P/N 2200110
1 RADIAL ADJUSTMENT CHECKING PROCEDURE
2 HEAD CLAMPING PROCEDURE W|TH CLAMP
| STRIPS AND SPREADERS RELEASED ON
E/C h22910,
3 BIT COUNT APPENDAGE DESCR&PT!ON
RELEASED ON E/C 420949 AND E/C 42066k,

ENG. DATE | 13NOV67 29DEC67 19MARGS 07NOV6S
CHANGE NO. | 22911 422930 422963 420949
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FIELD ENGINEERING PN 2267761

ADVANCE REFERENCE INFORMATION SHEET 0-1
MACHINE TYPE 21+ |

SECTION O

HEAD CLEARANCE GAUGE P/N 2200110

THE PURPOSE OF THE HEAD CLEARANCE GAUGE IS TO CHECK FOR HEAD-DISK INTERFERENCE
WITH WORSE CASE DISK PACK.IN UNLOADED CONDITION. ‘

THE GAUGE MUST BE USED WHENEVER A HEAD 1S REPLACED,

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

DESCRIPTION OF USE:

AFTER THE HEADS HAVE BEEN INSTALLED & ALLIGNED THE VERTICAL POSITION MUST BE
CHECKED USING GAUGE 2200110, THE GAUGE SHOULD BE PLACED ON THE MACH { NED

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: ALLOW 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 IN THE BOTTOM OF THE SHROUD FOR CLEARANCE OF THE GAUGE.
REMOVE THE SHROUD ON THESE MACHINES TO PLACE THE GAUGE AND REINSTALL IT
AFTER HEAD CHECK.

ENG. DATE
CHANGE NO.

13NOV67 29DEC67 19MARGS 07NOV68
422911 422930 1422963 420949 |
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SHEET L:L
MACHINE TYPE_ 23l

SECTION 1|

THE PURPOSE OF THIS INFORMATION IS TO NOTIFY THE FIELD OF A METHOD OF
CHECKING RADIAL ADJUSTMENT OF THE INDEX TRANSDUCER TO D1SK CLEARANCE.

TO CHECK FOR THE PROPER DISK-INDEX TRANSDUCER CLEARANCE, INSERT 6 IBM
CARDS BETWEEN THE EDGE OF SURFACE 17-18 AND THE STEPPED FACE OF INDEX
TRANSDUCER, ROTATE THE PACK TO VARIFY THAT NO BINDING OCCURS BETWEEN
THE CARDS AND EDGE OF SURFACE 17 - 18. TO CHECK FOR MAXIMUM ALLOWABLE
CLEARANCE, REPEAT THE ABOVE WITH 8 1BM CARDS., BINDING SHOULD OCCUR
WHEN PACK IS ROTATED. 1IF BINDING OCCURS WHEN USING 6 CARDS OR NO

BINDING OCCURS WHEN USING 8 CARDS, ADJUST PER THE FEMM TO MEET THE ABOVE
REQUIREMENTS, ‘

6 CARDS - GO
' 8 CARDS ~ NO GO
DISK

<#———— TRANSDUCER BLOCK

L~
ENG. DATE 29DEC67 19MAR6S 07NOV68
CHANGE NO. | 422930 422963 4209h9 ;
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MACHINE TYPE.__23%

| P/N _2267761
ADVANCE REFERENCE INFORMATION .
| : SHEET.Z!

SECTION 2

THE PURPOSE OF THIS INFORMATION 1S 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 1§ DISTINGUISHABLE IN THAT THERE 1§
ONE SINGLE CLAMPING STRIP-NOT INDIVIDUAL SMALL CLAMPS, ‘
I
INITIALLY THE CLAMP SCREW SHOULD BE LOOSENED, THE ADJUSTABLE BACK §TOP
SCREWS BACKED OUT 1/8 TURN AND THE HEADS PUSHED BACK AGAINST THEM, | (oo
NOT USE DUCK BILL PLIERS, USE HEAD ALIGNMENT 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 |,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 | AND 18 ARE ADJUSTED INDIVIDUALLY,

ENG. DATE
CHANGE NO.
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IBM ADVANCE REFERENCE INFORMATION

SHEET -1 _
MACHINE TYPE.. 2314

SECTION 3

THE PURPOSE OF THIS SECTION IS TO NOTIFY THE FIELD OF THE FUNCTIONAL
CHARACTERISTICS OF THE IMPROVED ERROR DETECTION SYSTEM CALLED BIT COUNT
APPENDAGE (BCA). E/C 420949 INSTALLS THE HARDWARE PORTION OF BCA. E/C 420664
INSTALLS THE MICROPROGRAM PORTION OF BCA. THE FUNCTION DESCRIBED BELOW IS NOT
OPERATIONAL UNTIL BOTH E/C 420949 AND E/C 420664 ARE INSTALLED.

FUNCTLONAL DESCRIPTION

A. BCA CONSISTS OF TWO ADDITIONAL CHECK BYTES APPENDED YO THE EX!ISTING BURST
BYTES. BCA IS PROVIDED TO IMPROVE THE RELIABILITY OF THE ERROR DETECTION
SYSTEM. ERRORS ARE DETECTED IN READ MODE BY CHECKING THE BURST BYTES (AS
BEFORE) AND BY PROCESSING BCA. REFER TO SECTION 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 FUNCTION 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 1S PROVIDED
WITHIN THE [NDICATOR BYTE. BITS 0, 1, 2, 3 DEFINE THE CONTROL UNIT ADDRESS.
BITS b, 5, 6, 7 DEFINE THE PHYSICAL DRIVE ADDRESS (A-J) AS SPECIFIED IN
SENSE BYTE 4 (REFER TO CLD VOL 1, PAGE QA030). IF BCA IS NOT PRESENT, THE

BYTE FOLLOWING THE BURST BYTES IS A HEX "CC'. 1IN 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 END OF THE FIELD, OR BY

2. STOPPING THE MICROPROGRAM AT WORD 37C ON QRO3! OR 3BA ON QROL!
AND DISPLAYING THE ''BY' REG., OR BY

3. READING THE BURST BYTES AND BCA BYTES INTO CORE USING A SPACE
COUNT COMMAND AND READ (KEY) DATA CCWS.

EITHER METHOD 2 OR 3 1S RECOMMENDED.

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

1. COUNT THE DATA BITS IN THE SYNC CHARACTER INCLUDING BIT 4 INTO THE 'BC"
REG. :

2. ADD TO THE "'BC' REG THE DATA BITS IN THE FIELD.

lud.'onrs 07NOV6S ~
ANGE NO, | 120949
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ADVANCE REFERENCE INFORMATION SHEET 3-2
MACHMINE TYPE..Z3%
SECTION 3
€. ({(CONTINUED)
3. ADD TO THE ”BC” REG THE DATA BITS IN THE FIRST BURST BYTE.
§k, RECORD THE INDICATOR BYTE. .
5. INVERT AND RECORD THE ''8C'' REG CONTENTS.
IN READ MODE, THE BIT COUNT 1S ACCUMULATED AS ILLUSTRATED
ABOVE. AFTER CHECKING THE BURST REGISTERS, THE MICROPROGRAM:
1. TESTS THE BYTE FOLLOWING THE BURST BYTES FOR HEX ''CC'". IF HEX ''cc'
THEN EXIT, OTHERWISE GO TO STEP 2,
2, READ N THE NEXT BYTE, INVERT AND COMPARE WITH THE ''BC'' REG,
3. 1F UNEQUAL POST "'DATA CHECK'.
D. THE HARDWARE ACCUMULATES THE BIT COUNT IN A BINARY COUNTER (''8C'* REG).
THE MICROPROGRAM DISABLES THE COUNTER ADVANCE CONTROL AT THE PROPER
POINT N TIME.
L
ENG. DATE l 07NOV68
CHANGE NO. | 1420949
L.
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LOCATED ON NS241

ADV LATCH RESET

RD OR WR DATA »

LOCATED ON RCO11

ADVANCE

| B INARY

COUNTER
BC

REG.

FIGURE 1:

RD DATA GOOD
WR DATA GOOD|" il
D ISABL 0 ADVANCE |
E - LATCH
LATCH
ESET
ABRO 0 -
S— S
HARDWARE
RESET

BCA HARDWARE

HARDWARE DESCRIPT [ON

A. THE HARDWARE RESETS ITSELF BURING THE "!AM'' AREA.

(REFER TO FIGURES | AND 2)

B. 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—>-D, WHICH OCCURS DURING THE FIRST BURST BYTE.

RESETS WITHABRO.

THE ADVANCE LATCH

D. N READ MODE, THE MICROPROGRAM RECOGN IZES THE LAST DATA BYTE AND GENERATES

THE STATEMENT DRN DR

FIRST BURST BYTE IS BEING READ.

D, WHICH SETS THE DISABLE LATCH.

THE ADVANCE LATCH RESETS WITH

THIS OCCURS AS THE

BRO.

- ENG. DATE

CHANGE NO.

07NOV68
420949
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ADV LATCH

‘ 2263761
P/N -
SHEET 22
IsT 2ND
2ND BYNC BURST  BURST  INDICATOR BIT COUNT
|AM BYTE| BYTE | DATA |BYTE | BYTE | BYTE | BYTE | GAP
' L B | "
' b BCA-——I
| |
! |
DATA GOOD* |
|
|
|

DISABLE LATCH **

N

* DATA GOOD FALLS DURING THE FIRST BURST BYTE IN WRITE MODE

*% SETS WITH DRA DR—>=D IN READ MODE.
SETS WITH CX—>=D IN WRITE MODE.

FIGURE 2: - TIMING CHART AND FORMAT OF BCA
FOR BOTH READ AND WRITE

TESTING FACILITY

ROUT INE ''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 G
AND "LE" OF CLD VOL. 2, PAGE QY092 AT E/C L2066k,

ENG. DATE 11NOV68
CHANGE NoO, | L20949
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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 suchchange 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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GENERAL INFORMATION

The Unit Dato and Centrol Diagram (UDCD} 2110 shows the Storage Control Unit {SCU) part
of the 2314. The UDCD 2120 shows one of the 9 storage moduies along with connections to
the SCU registers and data flow paths. 2130 shows the data flow, of the 2314/2844,

The 1/O operations diograms 4110 through 4180 show both SCU and module circuits for read,
write and seek operations as well as channe! cttachment circuits. 4131 shows the two channel

switch interface circuits.

In positive logic representation, signal levels are disregarded. The negator (N block symbol)
is used to invert logic, not level. Passive elements (such as drivers and pulse shapers)

generaily are not shown, since they contribute nothing to the logic.

LOGICAL ELEMENTS

——
— A e
PR,

—t OR e

TIMING ELEMENTS

AND OR
10 kHz
e
—d OF | —-—%Nf—- o OSC b
— {
Exclusive-OR NOT Oscillator
{Negator)
PASSIVE ELEMENTS
' SPD _—w‘}
—] 55 b — ST b AR DF AR DF
Sample-Pulse S:;T:: Differential
Driver Toigger Amplifiers
STORAGE ELEMENTS
s s
Either —_ FL
Designates e [atng
Shift Input ™ Muitsles mis
AC 1234 ALD Page lip-Flop Flip-Latch

{Complement Input)

REGISTERS AND COUNTERS
Partial Full
Transfer \ Transfer
3
Clear 0 Indicator
(Reset) . : ; Clear
egister IName
9 Carry
0 AA123 15
High Order / ‘ P I
logic " X
Page Number Gate
Maultiple Li
MISCELLANEOUS 1 tiple Line Transfer
Number 2
Parity Check on Parity of lines
Data Flow Generator in Bus Indicatable Bus 3
16 ==
]
o 2
wll-Time Pluggable or
Switchable 3

Form Y26-4001-2

FES Y26-0622
LEGEND
ABBREVIATIONS
CH IF Connector to/from Channel Interface
Drv Drive {Storage Module)
EN 1/C Connector from Sequence Panel
FC Connector from File Control Register
FS Connector to File Status
FT Connector from File Tag Register
NS Not Shown
MS Connector from Module Select
OA Connector to Old Address
SCU. Storage Control Unit
2x8 Two by Eight Switch
SWITCHES
Name
——
PB SW Name )
[2
Momentary 3
Psw !
Name : [ !
— n
Sw Multi-Position
Single~Throw
XX Abbreviations
V = Voltage Amplifier
LD = Line Driver
~—AR XXp—— LT = Line Terminatos
MD= Mugnet Driver

Single-Ended HD= Head Driver
1D = lndicator Driver
CD= Core Driver

Amplifiers

Data PH F—

Control

Clear

Polarity Hold

Gate—X

/Coumer Advance
+ For UP Count
+1

- For DOWN Coust

Counter

o BC321

High Order

On-Page Connectors Off-Page Connector

With Alphameric
. Locations E}

84 A3

: '\ Conncctor to, fron:

With Line-of Sight Arrows SCU and Module

- B

Channel Interface

[cH D>
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