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RP15 Disk Pack Control
Maintenance Manual

INTRODUCTION

Volume 2 of the maintenance manual includes a complete set of engineering drawings for the RP15
Disk Pack Control. The drawings supplied with each RP15 will include the latest engineering change
orders (ECOs) applicable to that system. The drawing number index, Table 1-1, lists the complete

set of drawings and the order in which they are provided.

ENGINEERING DRAWING ORGANIZATION

Each engineering drawing is assigned a coded drawing identification number that indicates the size,

the drawing type, a system identification, the manufacturing variation, and the drawing number in

the series.

For examplie, the drawing identification number D-BS-RP15-0-03 provides the following information:

D D-size (22 x 34 inches) drawing

BS Block Schematic (drawing type)

RP15 Pertains to overall RP15 System

0 Manufacturing variation

03 The third in the series of RP15 Block Schematics

Drawing Codes

The codes assigned to each type of engineering drawing are listed in the following chart:

Drawing Number Index

Table 1-1 is an iiwes fo the engineering drawings.

Table 1-1

Drawing Number Index

Type Code Definition Type Code Definition
AD Assembly Drawing MU Module utilization drawing
BS Block Schematic PL Parts List
CS Circuit Schematic SP Specifications
1A Inseparable Assembly D Timing Diagram
iC interconnection Diagram UA Unit assembiy
ML Muster Drawing List

(Oi:;?ncl) Type Number Title
D AD 7006820-0-0 Max Configuration H963-C
A PL 7006820-0-0 Max Configuration H963-C (PL)
D UA RP15-0-0 RP15 Unit Assembly
A PL RP15-0-0 RP15 Unit Assembly (PL)
D DI RP15-0-1 Drawing Index RP15
D AD 7006259-0-0 Switch Plate Assembly
A PL 7006259-0-0 Switch Plate Assembly (PL)
C CS 716-0-1 Ind. Power Supply 716
A PL 716=0-0 Ind. Power Supply 716 (PL)
B CS 841-B-1 841-B Power Control
A PL 841-B-0 841-B Power Control (PL)
D AD 7006821-0-0 RP15 Wired Assembly
A PL 7006821-0-0 RP15 Wired Assembly (PL)
A ML RP15-0 RP15
D MU RP15-0-02 Module Utilization
A PL RP15-0-02 Module Utilization (PL)
D BS RP15-0-03 Maintenance Control
D BS RP15-0-04 Maintenance Control Buffer
D BS RP15-0-05 Read/Write Control No. 1
D BS RP15-0-06 Read/Write Control No, 2
D BS RP15-0-07 Read/Write Control No. 3
D BS RP15-0-08 Data Separator Control
D BS RP15-0-09 Status Control No. 1
D BS RP15-0-10 Status Control No. 2
D BS RP15-0-11 Status Control No. 3
D BS RP15-0-12 API Control
D BS RP15-0-13 Buffer Register Control
D BS RP15-0-14 DCH Control
D

NIV N

-t & Long. “egister Control




Table 1-1 (Cont)
Drawing Number Index

Table 1-1 (Cont)
Drawing Number Index

(Ofiigziencl) Type Number Title
D BS RP15-0-16 Tag & Bus Line Control
D BS RP15-0-17 WC & CA Control
D BS RP15-0-18 Major State Control
D BS RP15-0-19 Major Stute
D BS RP15-0-20 IOT Selection
D BS RP15-0-21 "Function Register
D BS RP15-0-22 Write Format Generator
D BS RP15-0-23 Sector Word Count
D BS RP15-0-24 Write Check Comparator 00-15
D BS RP15-0-25 Write Check Comparctor 16-31
D BS RP15-0-26 Write Check Comparator 32-35
D BS RP15-0-27 Cylinder Comparator
D BS RP15-0-28 Cylinder Address Register
D BS RP15-0-29 Head Address Register
D BS RP15-0-30 Sector Address Register
D BS RP15-0-31 Word Count Register
B BS RP15-0-32 Current Address Register
D BS RP15-0-33 Buffer Register 00-05, 18-23
D BS RP15-0-34 Buffer Register 06-11, 24-29
D BS RP15-0-35 Buffer Register 12-17, 30-35
D BS RP15-0-36 Shift Register 00-11
D BS RP15-0-37 Shift Register 12-23
D BS RP15-0-38 Shift Register 24-35
D BS RP15-0-39 Long. Parity Register 00-17
D BS RP15-0-40 Long. Parity Register 18-26
D BS RP15~0-41 Long. Parity Register 27-35
D BS RP15-0-42 Bus Multiplexer 00-05
D BS RP15-0-43 Bus Multiplexer 06-11
D BS RP15-0-44 Bus Multiplexer 12-17
D BS RP15-0-45 Multiplexer Terminator 00-17
D BS RP15-0-46 Unit Disk Drivers
D BS RP15-0-47 Bus Disk Drivers

(Orsiigziiol) Type Number Title

D BS RP15-0-48 Disk Disk Drivers

D BS RP15-0-49 /O Bus Drivers 00-17

D BS RP15-0-50 I/O Address Drivers

D BS RP15-0-51 1/O Bus Receivers

D IC RP15-0-52 I/O Bus Interface

D IC RP15~0-53 Drive-Control Cable Interface

D IC RP15-0-54 Indicator Interface

D BS RP15-0-55 Lockout Interface

D D RP15-0-56 Timing Diagrams

D SP RP15-0-57 Adjustment & Maintenance

A SP RP15-0-60 RP15 Customer Acceptance Procedure

D CS 5408458-0-1 Peripheral Indicator Panel
Circuit Schematic

E IA . 5408458-0-0 Peripheral Indicator Panel
Parts List

D CS H721-0-1 H721 Power Supply Circuit

Schematic with Parts List

R
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DIGITALEQUIPMENT CORPORATION QUANTITY/VARIATION
MAYNAPRD. MfSSSACHSUSETTS |
ARTS LIST l
MADE BY p, LEBLANC CHECKED v, DAMBRAUSKAS [SECTION
IDATE _ 3-30-70 DATE 4-21-70 1
ENG 72U, 210 PROD 7 [y ISSUED SECT.
DATE < ~-24-70 DATE ¥ &7 T 1 , ul
o'| DWG NO./ PART NO. DESCRIPTION '
1l D-UA-RP15-@-0 RP15 UNIT ASSEMBLY 1
2 | D-UA-RP@2-0-@ *RPP2 ASSEMBLY 8
3| D-IA-7006463-25-0 1/0 CABLE (RP10) 1
4 D-AD-7006465~1-0 DISK SIGNAL CABLE 7
5 | D-AD-7006601-2-0 (RPP1/RP@2) UNIT CABLE 1
6 D-AD-7006601-3-0 (RP@1/RP@2) UNIT CABLE 7
7 | D-AD-7006464-0-0 POWER CABLE 3
8 | D-AD-7006600-1-0 POWER JUMPER (RP@1) 5
9 | D-AD-7006932-0-0 TERMINATOR CARD ASSY 1
10 D-UA~-BC@9B~-@-0 BCWP9B CABLE ASSY 1
| 11] 9107673-6 CORD, 14/3 WIRE 1
12 D-IA~7005702-0-0 CABLE POWER 1
* FOR 6@ HZ USE RP@2-A
FOR 5@ HZ USE RP@2-B
TITLE ASSY NO. SIZE|CODE NUMBER REV. ERcIé)ONqo.
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DIGITALEQUIPMENT CORPORATION QUANTITY / VARIATIUN |
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nP15_ADJUSTN"NT. PRUCEDURE

1. POWER JOWN SYSTEM. REMOVE ALL CABLES IN SLOTS H18 — H24
AMD SLOTS J19 — Jj24. CABLFS SHOULD BE MARKEO WiTH APPROP-
D RIATE LOGATIONS.

2. REMOVE M622 MODULES LOCATED IN H14, HI5 AND HI6.
M622 MODULES IN SLOTS H17, J23, AND J24.

3. POWER UP SYSTEM. SET ACCUMULATOR SWITCHES T0 768832. LOAD
RP15 INSTRUCTION TEST. AFTER TAPE IS LOADED AND THE TELE-
TYPE BELL RINGS, LOWER AC SWITCH @g.

4. SET UP ©SCILLOSCOPE FOR INTERNAL SYNC ON PROBE #1. PLACE
PROBE #1 ON £24F2. ADJUST TOP POT IN SLOT C24 UNTIL TRACE
ON SCOPE 1S A 1.5 USEC HIGH LEVEL

5. PLACE PROBE #1 ON C2472. ADJUST LOWER POT IN SLOT C24 UNTIL
TRACE ON SCOPE |S A 350 USEC HIGH LEVEL.

PLACE PROBE #1 ON C25F2. ADJUST TGP POT C25 UNTIL TRACE
ON SCOPE IS A 50 USEC HIGH LEVEL

7. SET ACCUMULATOR SWITCHES TO 768138.
LOWER AC SWITCH £8.

8. PLACE PROBE #1 ON CA7T2. ADJUST LOWER POT IN CB7 UNTIL
TRACE ON SCOPE IS A 20 USEC HIGH LEVEL.

9. PLACE PROBE #1 ON ABSP2. ADJUST POT (N C86 UNTIL TRACE
ON SCOPE IS A 4 USEC HIGH LEVEL.

1g. POWER DOWN SYSTEM. REMOVE M822 MODULES LOCATED IN SLOTS
:17,123, aND J24, REPLACE M622 MODULES IN LOCATIONS Hi4,
15, AND HIS.

11, REPLACE ALL CABLES REMOVED IN STEP #1.

PLACE

AFTER BELL RINGS,

C 12. POWER UP SYSTEM. RPE2 DISK DRIVE MUST BE ON LINE AND
READY.

13. PRESS 1/0 RESET. PLACE PROBE #1 ON CLOCK H, DITLZ. PLACE
PROBE #2 ON CLOCK GATE H, DI7PI. ADJUST POT IN SLOT C15
UNTIL LEADOING EDGE OF PULSE ON PROBE #1 FALLS EXACTLY IN
THE MIDDLE OF THE HIGH LEYEL ON PROBE #2.

14. LOAD THE FOLLOWING FROGRAM FROM THE ACCUMULATOR SWITCHES.
DISK PACK MUST BE FORMATTED CORRECTLY PRIOR TO THIS STEP.
100/ 103302 CAF

200000 LAC @
17740 -
708364 OPWC
200001 LAC 1
7064684 DPLF
706341 DPS)
600107 IMP -1
600100 JMP 100
0/ 010000 CA = 10000
01100 FUNCTION = READ & GO

15. START PROGRA4 AT LOCATION 100. PLACE PROBE #1 ON E14B1.
PLACE PROSE #2 ON FIIEZ.‘ MEASURE THE DELAY BETWEEN THE
LEADING EDGES OF PROBE ™ AND PROBE’2 (MEASURE AT THE
50% POINTS OF THE FIRST PULSES IN TPACE ONLY.) RECORD THE

B DELAY ON PAPER. (220 NSEC)

16. PLACE PROBE #! ON DITL2.  PLACE PPOBE #2 ON F11H2. ADJUST
POT IN LOCATION £12 UNTIL THE DELAY BETWEEN PROBE #i AND
PPOBE #2 IS EQUAL TO THE RECORNED DELAY FROM STEP #15.

TO _CONVERT FPOM DISK OPERATION TO DISKLESS. FOLLOW STEPS. 1 - 3

1. POWER DOWN SYSTEM.
AND SLOTS J19-J24.
PPOPPIATE LOCATIONS.

2. REMOVE M622 MODULES LOCATEC H14, HI5, AND H16. PLACE
M622 MODULES IN SLOTS H17, J23, J24.

3. POWEP UP SYSTEM

PEMOVE ALL CABLES IN SLOTS H19-H24
CABLES SHOULD BE MAPKED WITH AP-

TG _CONVERT FPOM DISKLESS OPEPATION TO CISK, FOLLQW STEPS 4-6

4. POWER DOWN SYSTEM.
H17, J23, AND J24.
Hi4, HIS, AND HI6

5. REPLACE ALL CABLES REMOVED IN STEP #1.
6. POWER UP SYSTEM.

PEMOVE M622 MODULES LOCATED iN SLOTS
REPLACE M622 MODULES IN LOCATIONS
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DIGITAL EQUIPMENT CORPORATION 1 ENGINEERING SPECIFICATION g1t CONTINUATION SHEET
MAYNARD, MASSACHUSETTS | '
TITLE RP15 CUSTOMER ACCEPTANCE PROCEDURE
ENGINEERING SPECIFICATION DATE 7,15/74 .
v 4.3.2 There can be no more than 1 read error in 109
TITLE RP15 CUSTOMER ACCEPTANCE PROCEDURE bits read. One pass of the Random Exercisor will
read .88 x 102 (RP02) or 1.76 x 109 (RP03) bits,
REVISIONS _ therefore more than 1 read error in the specified run
REV DESCRIPTION CHG NO ORIG DATE APPD BY DATE time canstitutes an acceptance failure..
o ORIGINATED g%'g'é F-oOLL | 8-74 |7 5;// v 7Y 4.3.3 There can be no more than 1 write error in 1010
bits written. Since only 1.8 x 109 bits are written
: during the running of all tests, 1 write error
! . constitutes an acceptance failure.
1.0 This procedure contains #he necessary information for on-site 4 4 ..
customer acceptance of the RP15 disk drive controller. 3.4 Deflnlﬁlons
N { sy [ L = !
2.0 Required documents e S Read Error: An error is detected when reading a
’ . S T \ i disk sector. The data can be recovered by performing
2.1 RP15 check list (attached) e T T N a sequence of 10 ;ereads, one re-access to the
. R o ) . same track following a home seek, and 10 more re-
3.0 Preliminary checks: reads.
3.1 Check that all items called out in the above check ” Write Error: An error is detected, but the da?a
list are present. : gggggt be recovered through the sequence described
3.2 Perform an overall quality check of the RP15 to oo . L
verify that there are no mechanical or electrical ?iekl?r§0r£ The drige dOesknot progerly position
defects, and that the general appearance is se n response a seek command.
acceptable. 4.3.5 Pack Attributable Errors
4.0 Diagnostic Testing ; Due to the higher recording density of the RPO03
. . . . A e errors may occur during use or testing that do
4.1 Run each of the fol%ow;ng dlagnostlc programs : not indicated drive failure. .
3i§§ggg:%g:ggggc—A ;g;;;g;;;on Test Any data error, either read or write, which occurs
MAINDEC-15-DARPB-A ADDRESS TEST . more than once in the same cylinder, surface,
MATINDEC ~15-DARPA~C RANDOM EXERCISOR sector, and word (+ 0 words) is a pack attributable
error and as such should not be included in the
4.2 Program run times should be as follows: reliability error total.
Of the possible 8120 tracks on an RPO02P disk pack,
RP02 ’ RPO3 TIME no more than 60 tracks may contain an uﬁuseable
; . RP02's no more than 30 tracks may con-
Instr. Test One Pass Only >0 Min : igii unugggble areas
Formatter Pass 1 Pass 12 Min/25 Min .
Address Test Passes 1 Pass 16 Min/16 Min
Random Exercisor Passes "1 Pass 2 Hr/2Hr
4.3 The following criteria shall be used to evaluate system
reliability.
4.3.1 There can be no more than 1 seek error in 106 seeks.
Since there will be less than 104 a~cumulated seeks.
during the running of all tests, 1 seek error consti-
N -~ A~k armean Fai1liiras
LtuLrco il uvvcyuu;&v\_ A d U e
7 T 77 MBER REV
ENG— /2 7  |APPD-~ /0 7’ | SIZE [CODE NUMBE REV | SIZE | CODE NU
Zry Sty faaed /S lAars | A |[SP] RPI3-0-60 | A |s? RP15-0-60
DEC  16-(392)-1079-N971 ' - * DEC FORM NO DEC 16—(381)—1022—N370 SHEET 2 OF 3
DRA 107

DRA 108



ENGINEERING SPECIFICATION CONTINUATION SHEET

TITLE RP15 CUSTOMER ACCEPTANCE PROCEDURE

RP15 CHECKLIST

CUSTOMER: DEC #:
CHECKER: DATE :
I. RP15

A. 1I/0 BUS CABLE (BCO09-B)

B. REMOTE POWER CABLE (EXTENSION CORD)

C. DIAGNOSTIC TAPES, WRITE-UPS & LISTINGS

1. Formatter MAINDEC-15-DARPC-A

2. Instruction Test MAINDEC~15-D5HB

3. Address Test MAINDEC-15-DARPB-A

4. Random Data Test MAINDEC- 15-DARPA C

D. RP15 MAINTENANCE MANUAL .oe
E. RP15 PRINT SET

F. RP02 CLEANING KIT

G. TERMINATOR FOR LAST UNIT 1
H. E.C.0. STATUS SHEET (oot

I. FUSE, 5 AMP SLO-BLOW (5)

IS

IT. RP02/RP03

A. UNIT CABLE

B. BUS CABLE

C. POWER CABLE

D. MAINTENANCE MANUALS (2)

E. SPARE PACK FILTER (1 PER PACK)

F. DISK PACK (RPO2P)

* G. DISK PACK LOG

* H. INSERT KIT, FILE IDENTIFICATION

* I. KICK PLATE, SIDE (2)

* J. KICK PLATE FRONT & REAR (2)

* K. CUP, CASTOR (4)

* L. SCREW, BINDER HD. #8-32 x .30 (12)

*RP02 ONLY

SIZE [CODE NUMBER [ REV
A ISP -RP15-0-60
DEC FORM NO DEC 16—(381)—1022—N370 SHEET 3 OF 3
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