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ENGINEERING SPECIFICATION CONTINUATION SHEET 

TITLE RK15 Engineering Specification 

0.0 Overall Description 

The RK15 is a removable disk cartridge system that operates on the PDP-15 

computer system, It includes the Unichannel 15, through which it interfaces 

to the PDP-15 computer. Hence, the RK15 includes not only a disk cartridge 

drive and disk drive controller, but also includes the UC15 consisting of a 

PDP-11 computer, a memory bus multiplexer, an interrupt link facility and a 

cabinet. 

1.0 General Specification 

1.1 Definition of Basic System 

The basic RK15 system includes: 

an RKOS disk cartridge drive; 

an RKL1-E disk cartridge controll; 

and a UC15 Unichannel 15. 

One additional RKO5 disk drive may be installed in the basic RK1I5/UC15 

cabinet, 

1,2 List of Included Options 

Quantity = = = Option "No. Description 

1 RKOS disk drive 

1 RK11-E disk controller 

1 ucls Unic hannel 15 

1 MX15-B multiplexer 

1 DR15-C interface 

2 DR11-C's interface 
1 H963 cabixet 

5 | H740-D power supply 

1 841-C power control 

1 PDP-11/05 processor 

1.3 Mechanical Packaging 

The RK15 components mount in the UC15 cabinet as shown in figure 1.3. 

Power is supplied to the RK11-E from the H740-D power supply. 

Forced air cooling is provided by a 3 fan array on top of the RKI1-E mounting 

frame. 
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1.4 

1.5 

2.0 

3.90 

4.0 

6.0 

5.0 Cables ” 

Environmental /Power 

See Engineering Specifications for: 

RKOS; 

RK11-D/E. 

General Performance Specification 

See Engineering Specifications for: 

RKOS; 

RK11-D/E; 

ucls,. 

Vendor Supplied Equipment 

None, 

Programming 

See Engineering Specifications for: 

RKOS; 

RKLI-D/E; 
uci15. 

Interfaces 

See Engineering Specifications for: 

RKOS; 
RK11-D/E; 
ucl15; 
DR1II-C; 

PpP-15. 

10. 11/08 JO Ue 

From To FROM 

MX15-B A1.B1 RK1]-E A1.8i RKITE A4,B4 

RKLI-E A2,B2 RKOS AT. 

TO 

RCIA. 10 
MXi5-B AI, F 

BCL1A-8 

OPTION NUMBERS 
i } 

Variatiou 

Variation Number Variation 
TE Number 

RK15-FE Sk 115V 60lz 

RK15-FF BK 230V 60Hz 

RK15-FH 
8K 115V SOHz . 

RK15-FJ 
Sk 230\ 50Hz 

115V 60Nz 

230V 60tz 
L15V_ S50Rz 

230V 50tiz 

RKI5-FA 4K 

RK15-FB aK 

RKI5-FC &X 

RKL5-FD 4K 
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ENGINEERING SPECIFICATION CONTINUATION SHEET 

TITLE RK15 CUSTOMER ACCEPTANCE PROCEDURE 

4.1.2 Insure that all modules and cables are in their proper 
slots and well inserted. 

4.1.3 Insure that all fans in the cabinet Operate. 

4.4 Perform UC15 Acceptance. . 

4.5. Load MAINDEC-11-D5HA1 (Static Test). 

4.5.1 Load and start at 200. Run for ten (10) minutes with 
all switches down. 

4.6 Load MAINDEC-11-DZRKG (Random Exercisor). 

4.6.1 Load and start at 200. Run test for fifteen (15) 
minutes with all switches down. 

4.7 Load MAINDEC-11-D5HA2 (Disk Data). 

4.7.1 Load address 177484 and deposit #29g17 into this 
location. This sets Write Protect. The WT.PROT. light 
should be lit on the RK@5 panel. 

4.7.2 Load S2@298 and start. This should cause an error since. 
WT.PROT. is set. Halt processor after error occurs. 

4.7.3 Depress WT.PROT. switch on RK@5 to clear WT.PROT. status. 

4.7.4 Enter conversation mode and write comple‘e disk with 
pattern 10. 

4.7.5 *Run power fail tests #1 and #2. 

Test #1 - Load 29#66M and start PPPPPP. Wait two (2) 
minutes for "OK" on teletype. Turn power off and on 

once. When disk regains “ready” status, wait about 
five (5) minutes for “END" on teletype. One failure 
is allowed. 

Test_#2 - Same procedure as test #1 except load S@f664 
and start @@9@A@@. No errors are allowed. 

4.7.6 Run acceptance portion of disk data (load #@@¥28M and start 
GOSSSS) for one pass. No errors are allowed. 

Later versions of the disk data MAINDEC 
have deleted the formal power fail pro- 
cedure. Refer to the MAINDEC write-up for 
power fail procedures. 

*NOTE: 
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< 1.0 SCOPE 

9 
2) oi.l The following steps will be followed to accept and insure 
5 ti t all r.ecessary paper work, diagnostics, etc., are 
. included with the RKi5. 
e 

Zz 
3} 2.0 HARDWARE AND SOFTWARE 
5 

2} 2.1 Refer to Appendix I and II for a complete iist of the 
z necessary hardware and software. 

3.0 TEST SOFTWARE . 

3.1 ABSL-11 Loader. 

3.2 UC1L5 Diagnostics. s 

3.3 PDP-15 System Exercisor with UC15 module. 

3.4 DEC/X-11 Exercisor with UC1L5 module. 

3.5 RK11 Disk Data Test. 

3.5 RK11 Static Test. 

3.7 RK11 Random Exercisor. 

3.8 PDP-11 (T-17) System Exercisor. 

3.9 PDP-11 (GTP) Communication Test Program. 

3.10 PDP-l1l (GTP) General Test Program. 

4.0 PROCEDURE 

+.1 The following procedure will be followed step by step to 
insure the quality of the option. 

4.1.1 Visually inspect for loose bolts, power plugs, modules, 
pinched cables, or bent pins. 

ra "LL Cw 2 

ENG ~ APPD/. ' SIZE |CODE NUMBER REV 
( L A SP RK15-0-4 A 

DEC FORM NO. ' ‘ 
DRA 107A ve J SHEET 1 or __° 

ENGINEERING SPECIFICATION CONTINUATION SHEET 

TITLE 
| RK1LS CUSTOMER ACCEPTANCE PROCEDURE 

| 
| 4.8 Load MAINDEC-11-Dz0*B (T-17). 

4.8.1 Load address @992¢2. 

4.8.2 Start: with all peripherals selected. Refer to program 
document for switch register settings. 

4.8.3 Allow program to run for fifteen (15) minutes. No errors 
are allowed. 

4.9 Load MAINDEC~11-DZQCA (CTP). 

4.9.1 Load address 200 and start. 

4.9.2 Enable all periperhals on the system. Refer to program 
document for switch register settings. 

4.9.3 Allow program to run for fifteen (15) minutes. 

4.10 Load MAINDEC-11-DZQGA (GTP). 

4.10.1 Load address §9$269%. 

4.10.2 Enable all peripherals on the system. Refer to program 
document for starting procedure. 

4.10.3 Allow program to run for fifteen (15) minutes. 

4.11 When all devices have been checked, load and run PDP-15 
System Exercisor with all options that are on the system 
for at least fifteen (15) minutes. 

4.12 At the completion of these steps, the acceptance of the 
RK15 will be complete. 

NOTE: All PDP-11 diagnostics are loaded with the ABS-11 loader. 
For a printout, disconnect the 15 console TTY and connect 
it to the 11/05. Connect the dummy TTY plug to the 15 
console PTY cable to prevent constart interrupts from 
occurring en the PDP-15. Without the Try plug installed, 
the hardware sead in will not work en the 15. 

DEC FORM NO DEC 16—(381)—1022—-N370 
DRA 108 SHEET _7_ oF _> 

Zl OR a 

ENGINEERING SPECIFICATION CONTINUATION SHEET 

TITLE RK15 CUSTOMER ACCEPTANCE PROCEDURE 

Appendix I 

Hardware Check List for RKL5 

One UC15 

One RKIIE 

One RK#5 with chassis slides 

One left RK@5 shipping bracket, 749691-1 

One right RK@®5 shipping bracket, 749691-2 

One Transparent Overlay for KM11-A (5509081-11) 

One cartridge disk (30-10350-00) 

One recording head cleaning kit (22-00-007) 

One BC11A-10 

One BCII1A-8 Drive Cable 

Omit the following items if the RKl11 is housed in a 
BAL1L,OR 10” 41/05. 

One fan assembly, 7006115 

One mounting frame, 7468379 

One 6772 power connector with #14 red and white wire 
connecting to mate-n-lock pins. 

#14 wire 9107440-02 for muffen f:n power with solderless 
connector on each end. 

SIZE | CODE NUMBER RE! 
A SP RK15-0-4 A 

DEC FORM NO o-c 16-1381)-1622—N370 SHEET 3 OF 5 
DRA 108 

ORA 108 

, CODE NUMBER REV 
\ SIZE SP RK15-0-4 A 

L a 5 

DEC FORM NO vEC 16—-(3861)—1022—N370 SHEET 4 OF 



| ENGINEERING SPECIFICATION | €~] — conTinuATION sHEET 
TITLE RK15 CUSTOMER ACCEPTANCE PROCEDURE 

Appendix II 

Software Check List for the RK15 

All ucl15 documentation 

RK15 customer print set 

RKGS Disk Drive Maintenance Manual DEC-00-RKQ5-DA 

RKZ@5 customer print set 

H743 customer print set 

RK11E customer print set 

RK11 Data and Static Test Listing 11-D5HA-D 

RK11 Data Test 11-D5HA-PB2 

RK11 Static Test 11-D5HA-PB1 

RK11 Random Exercisor 11-DZRKG-A-PB 

RK11 Random Exercisot 11-DZRKG-A-D 

RK11-D Maintenance Manual DEC-11-HRKDA-A-D 

Keysheet with ECO status contained 

Customer Acceptance Form 

Installation Report 

CODE MEER 
SIZE SP RK1l Ug. 4 

REV 

DEC FORM RO DEC 16—(301)—1022—N370 SHEET 5 OF 
CRA 103 



N TI DIGITAL EQUIPMENT CORPORATION LEGEND QUANTITY / VARIATION MAYNARD, MASSACHUSETTS D DOCUMENT is 
ON DOCUMENT CHANGE Ws 

ACCESSORY LIST NOTICE ul? 
—~rp . ella - MADE BY V. SOUZA CHECKED | paeea SECTION PA PAPER TAPE ASCII qiS 

DATE 1/19/73 DATE 4 GS 1 PB PAPER TAPE BINARY x O mt Oo 

ENG PROD So tbwpe ISSUED SECT. JPM PAPER TAPE ui $s 
DATE 4 MELENMIY S DATE 2/s5/7 1 READ -IN-MODE UO 2 

— 
ITEM . - 7p) vo | OWG NO./ PART NO. DESCRIPTION 5 zie > 

1 | D-UA-UC15-F-@ DUMMY TTY PLUG 1 
2 C-UA-BC91S-93-@ TTY EXTENTION CABLE 1 
3 | D-IA-7008360-0-0 BERG TO TTY CABLE ASSY¥ 1 
4 | D-UA-BCOBR-61-06 BERG TO BERG CABLE ASSY 2 
5 | C-IA-5408778-0-0 LEVEL 5 PRIORITY JUMPER PLUG 1 _ 
6 |A-SS-550908i-11 TRANSPARENT OVERLAY TO KM11-A 1 
7 | A~PS-2200007-0-0 RECORDING HEAD CLEANING KIT 1 

8 | A~PS-3010350-0-0 CARTRIDGE DISK 1 . 
9 | C-IA-7409691-1-0 SHIPPING BRACKET (LEFT) RK@S 1 als 

| 10 | C-IA-7409691-2-0 SHIPPING BRACKET (RIGHT) RK@5 1 
11 | DEC-11-H@5AA-~A-D PDP 11/85 MAINTENANCE MANUAL 1 

12 | DEC-11-HDRCA-A-D DR11-C MAINTENANCE MANUAL 1 ia 
13 | DEC-11-HUCMA-A UC15-0 MAINTENANCE MANUAL 1 | 
14 | DEC-§9{-RK@5-DA RK@5 MAINTENANCE MANUAL 1 1 
15 | DEC-11-HRKDA-A-D RK11-D MAINTENANCE MANUAL 1 i 
16 | B-DD-1195-@ PDP 11/85 CUSTOMER PRINT SET 1 

17 | B-DD-DR11-c DR11-C CUSTOMER PRINT SET 1 
18 | B-DD-yci5-F UC15-0 CUSTOMER PRINT SET 1 
19 | B-DD-H740-D H740-D CUSTOMER PRINT SET 1 | 
20 | D-UA-841-Cc-@ 841-C CUSTOMER PRINT SET + +h 
21 | B-DD-RK@5-¢ RK@5 CUSTOMER PRINT SET Th 

. [ECO NO TITLE : ASSY. NO. A AL RKIS-OL5 mA BRIS — 
ACCESSORY LIST (RK15) Q0002 SHEET 1 OF 2 oist. | | | ff J ff 7T ff JT I 

DEC 16-(325)-1075-N172 ORA 121 oe _ _ _— 

. /VARIATION DIGITAL EQUIPMENT CORPORATION LEGEND QUANTITY /V a 
MAYNARD , MASSACHUSETTS D DOCUMENT O 

ON DOCUMENT CHANGE r 
ACCESSORY LIST NOTICE wl? ull 

C~> —_ - i! MADE BY .souZzA CHECKEDE J ey opSECTION PA PAPER TAPE ASCII aS = 
DATE 1/19/73 DATE 1-20-73 1 PB PAPER TAPE BINARY xs E | 

ENG PROD Da ISSUED SECT. JPM PAPER TAPE a J 
DATEMMELEFANE S |pDATE 2/s/7. 1 READ-IN-MODE | O 4 

a 
ITEM F Y wo | OWG NO./ PART NO. DESCRIPTION 2 ze 2 
22 | B-DD-RK11-D RK11-D AND RK11-E CUSTOMER PRINT SET l 
23 | B-DD-RK15-@ RK15 CUSTOMER PRINT SET 1 
24 B-DD-H743-9 H743 CUSTOMER PRINT SET 1 
25 | 9007221 FUSE 5 AMP GLASS }i5 
26 | 9007224 FUSE 7 AMP GLASS 5 
27 9107673-6 CORD 14/3 WIRE (BLACK) 1 

SIZEJCODE NUMBER REV. [ECO NO} 
TITLE ACCESSORY LIST (RK15) ASSY. NO. A AL RK15-0-5— A 

[SHEET 20F 2 T 
DEC wy, O75-N172 ORA 12) oo 

DIST. 

‘ 

[Tt Jt gt 



Oo:,GITAL EQUIPMENT CORPORATION QUANTITY VARIATION 
SOFT\ IKRE LIST 

MADE BY ae CHECKED ™ J, ~e See [SECTION 
DATE (Lf 947.3 DATE J-20°73 1 
ENG PROD DA Lew isSueo sect. || =| &| RP aR EE] eels | zz 
DATE Lb [LLL DATE @/5/73 1 gl dla aiciagia 4 o wD b S 

= = —= = Mi MIMI & 
foe] 

EM) DWG NO./ PART NO. DESCRIPTION il eee ieee ee ee ee ee ee ee 

1 | LIBKIT 11/05 BASEA-A-K PDP-11/05 Basic Diagnostic Kit 1] 1ly};oe1liezdiy_21y wiqyidt 1 1 1 

2 } LIDKIT-11-DR11C-@1 DR11C Diagnostic Kit 1 1 1] 1 1 1/1 1 1 1 | 

3 | LIBXIT-11-RK11-9 RK11 Diagnostic Kit ri ajrupr2tartataftaudadudade 

4 | LIBKIT-15-UC15A-A-K UC15 Diagnostic Kit - 4K Paper Tape 1; 1{ yl 

5 | LIBKIT-15-UC15B-A-K UC15 Diagnostic Kit - 8K Paper Tape Lyi l;1l yay ryaudqi \ 

e 

TITLE ASSY NO. SIZEICODE NUMBER REV. ECO NO. 

RK15 DISK CARTRIDGE SOFTWARE LIST A OL RK15-0-6 A |ooooa 
_ SHEET 1 OF 2 oist.| | | | YY 7T JT YT JI T 

DEC FORM DEC 16—(325)—1031—N870 
DRA 110 

? , N | / VARIATION DIGITAL EQUIPMENT CORPORATION LEGEND QUANTITY 
MAYNARD, MASSACHUSETTS D DOCUMENT | x 

DN DOCUMENT CHANGE Ww 
SOFTWARE LIST NOTICE ul? og 

- Pa PAPER TAPE ASCII rilZ & MADE BY V.E. SOUZA CHECKED Py. LEBLANGSECTION LHS 
DATE 1/19/73 DATE 1/20/73 2 {IPB PAPER TAPE BINARY| x E a 
ENG A. HELENIUS PROD D. SBREGA ISSUED SECT. JPM PAPER TAPE ~¥/312/2 ul J : 
DATE DATE 2/5/73 2 READ-IN-MODE ryequ da O z 

wim IM TM be | 

TEM! DW DESCRIPTION * |< |X |X 5S +2 > no | OWG NO./ PART NO. ajo la jo | Sa) 

1. |LIBKIT 11/05 BASEA-A-K | POP 11/05 BASIC DIAGNOSTIC KIT pyeda 

2. |LIBKIT- I1- DAIIC-O! DRIIC DIAGNOSTIC KIT i ne 

3. [LIBKIT-II- RKI-O RKIL DIAGNOSTIC KIT road 

4. | LIBKIT 1S UCISA-A-K UCIS DIAGNOSTIC KIT-4kK PAPER TAPE 

5. | LIBKIT-15 -UCIS B-A-K UCIS DIAGNOSTIC KIT-8K PAPER TAPE pladcede 

! | : 

| 

3 E 
L 

-— | aT 
| | | 
| . SIZE[CODE NUMBER REV. [ECO NO 
| TITLE ASSY. NO. A S| RKI5-0-6 A 

! SHEET 2 OF 2 ost; | | | JT J } Jj J J 
DEC FORM NO. DEC 16 (327)-1049-N47] 
NADA 190 
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ROTRON WHISPER EAM CL MC ) ONE 13,146 AB ITA D 

TOOGNS-1 OR IMC QUIET FAN AP» OT OFP-O.1 CROTROM) PANS. 
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DIGITAL EQUIPMENT CORPORATION QUANTITY/ VARIATION 
MAYNARD. MASSACHUSE RP S 

no r: } 

PARYS LIST 
MADE BY J. DEVIN CHECKED J. MADDEN SECTION oO; 4 

DATE fori DATE 4/17/09 1 wy] 6 
EN foot, = ENG LZ Can PROD// ,, . ISSUED SECT. eile 

eas Oo DATE {G& DATE ged. + 1 oO S 

ITEM ~ypo "| DWG NO./ PART NO. DESCRIPTION 

D-~IA-740728 7-0-0 FAN IOUSING 141 

; 1205033-01 OR -02 FAN, 3 

a I SF Pt COR a RSG SSE +2 

= | $896550—— — NipP- +P eg pay eo eee +2 

9007231 PUSH, JUNC TERM RED #DC-202-3 HEYMAN 3 | 3 

_ 900 235 BUSI, JUNC TERM WHT #DC-202-3 IIE YMAN 3 | 3 L 

- 9007233 TAB, SOLDER #T-2)2-S HCYMAN 6 | 6 

9107 60- 22 #18 AWG STRD TEE RED A/RIA/R 

= 5107.60- 99 #18 AWG STRD TEF WIT A/RA/R 
{ 

i Fob 9107305 -02 HY-SHRINK TUBING RED 9416 LG 6 | 6 

| iL} A-pC-740731 4-9-0 DECAL, FAN HOUSING 1/1 
| 32] -cese293=00- OSU PRE oe +e 
13 | 9008202 FAN CLIP 12 |12 

14} 9006024-2 SCR, PHL FLAT HFAD 6-32 X 1/2 12}12 
15| 9008275-0 SCR, "TAP TITE" PHL FLAT H 8-32 X 1/2 12]12 

16) 9008270~-0 WASHER, EXT. TCOTH CS 12 [12 

| 417 1209942-01 OR -02 FAN, ROTRON OR IMC | 3 

TITLE ASSY NO. SIZE|CODE NUMBER REV go NO. 

FAN DOUSING ASCEMELY D~AD~7006115-0-0 A PL 7006115-0-0 i 60079. 

| SHEET 1 OF 1 pist. | G | { | | | T | 

DEC FORM NG 

DRA 110 



= "BEQUIPMENT 
CinRan CORPORATION 

MAVHARO waSSacHrueErlyse 
DRAWING DIRECTORY 

CUSTOMER PRINT SET INDEX THIS IS PRINT SET [x 
SEQUENCE SEQUENCE 

DRAWING DIRECTORY UC15 'B-pp-uc15-¢ |! CUNIBUS POWER FAIL 7 UNIT VARIATIONS PRINT SET TYPE 

UNICHANNEL 15 (UC15) D-UA-UC15-¢-9 DRIVERS apaenoeean A 
NICKANNEL 1& (UCIS)FL) A-PL-UCI5-9?-2 UNIBUS DRIVERS B-CS-M783-6- e 

ENGINEERING SPEC. a -SP_UCL 8-2-1 UNIBUS DRIVERS (PL) A-PL-M783--2 VARIATION TITLE =) 
CUST.ACCPT, PROCEDURE A-SP-UC15-7-4 UNIBUS RECEIVERS B-CS-M784-8~1 UCI5_-FA UNICHANNEL 15 (UC15) 4K 5G0/6GH2 I15V Xx 
ACCESSORY LIST A~AL-UC15-¢-5 UNIBUS RECEIVERS (PL) A-PL-M784--% UC15-FB UNICHANNEL 15 (UCI5) 4K SG/6Q@H2 23@V x 
SOFTWARE LIST A-SL-UC15-¢-6 : UC]5-FE UNICHANNEL 15 (UC15) BK 5@/6QHzZ 1I5V X 

7 ees —— ete eee eee pe _p. . UUVS -HE UNICRAN 5 BK 5 iiSV aK CONTROL (Low ORDER D-BS-MX15 ° #1 1/O CABLE (PCS8R) C-UA-BCPBR-B-6 [UTIS-HF JVECHANNEL 15 (UCIS) BK 5d/6OH2 230v Tx 
BITS) D-BS-MX15-B-#2 BCZBA CABLE D-UA-BCS8A-9-g UCTE dK UTC HANNEL 1% (UCTS) 12K 50 [6D HZ Le x 
11 ARRIVING (HIGH ORDER BC#9B CABLE ASSY D-UA-BC£9B-9-g USCIS -HL UNICHANNEL 15 (UCIS) 12K SD/6DHZ IIS V x 

BITS) D-BS-MX15-B-£3 CABLE ASSY (BC11A) D-UA-BC11A-6- 
UNIBUS DATA D-BS-MX15-B-64 CABLE INTERFACE BC£1S C-UA-BC£1S-S- C 
15 PORT D-BS ~-MX15-B~95 AWT REV, STATUS A-WT-7009165-¢ 

MEMORY BUS D-I C-Mx15-B-£6 LOGIC ASSY MX15-B C-AD-7009164-0-0 
PROCESSOR BUS D-IC-MX15-B-7 WIRED ASSY MX15-B D-AD-7009165-0-0 

-~BS- ~B- OG ss C-AD~-7009167-0-0 
MODULE UTS LIZATION aires WIRED ASSY DRIS—C D-AD-7009166-0-0 
MODULE UTILIZATION (PL) A-PL-MX15-B-99 PANEL ASSY (TERM STRIP) D-AD-~7006803-0-0 

WIRE LIST (MX15-B) +» K-WL-MX15-B-wL PANEL ASSY (TERM STRIP) 
° . (PL) A~-PL-7006803-0-0 

I/O BUS D-IC-DR15-C-91 XMER MTG PANEL ASSY D-AD-7006060-0-0 
1/aQ BUS IN D-BS-DR15-C-72 XMER MTG PANEL ASSY ; 
CONTROL IN D~BS-DR15-C-93 (PL) A-PL-7006060-0-0 
TASK CONTROL BLOCK PRIORITY JUMPER LEVEL 
POINTER D-BS-DR15-C-94 #7 C-IA~5408782-0-0 

API CONTROL D-BS~DR15-C-95 CIRCUIT SCHEMATIC B-CS-5408782-0-1 
API ADDRESS D-~-BS-DR15-C-$6 
PI CONTROL D-BS -DR15-C-67 
INTERFACE CABLES D-IC-DR15-C-8 

MODULE UTILIZATION D-MU-DR15-C-99 
MODULE UTILIZATION (PL) A-PL-DR15-C-£9 
WIRE LIST (DR15-C) K-wWL~DR15-C-wL 

DISK SELECTION C-CS-G749-f-1 
DISK SELECTION A-P1.-G749-9-9 
5-D FLIP FLOPS C-CS-M246-9-1 

, » aan, 

. ATE 

aie CU) Ofus fu |=! USED ON OPTION/MODEL y Jo) ha) BPE rire 

Ts) l= uf] ys : AL Aa, vers Aigtaiopel | ede! tS uae | |0:éDRAWiEG DIRECTORY 
CPS Se! of, ve 

CCH! ich j qi 2 = 1s We us Oo | 
Ker ‘aay YES 

B|8}S)| Fis 31213) aCe i mv 
- ie, ate poe Frvy aw ae eon] 0 [eo tc15-C¢ »! 

Beye OU OTR Se ee canes | 
aye ! Aa “yp enter 1 cr 8 | CcsT 

L. LL 
THEE Ub-o7 3 9Oo- ¢ AR Pom 4 TE 



gipin . _ 

FIGEIIREI conroxanon DRAWING DIRECTORY 

1/O CABLE (BCS8R) C-UA-PCIBR-f-G 

MANUFACTURING SET THIS IS PRINT SET 
SEQUENCE 4 PRINT SET TYPE 

FUNICHANNEL 15 (UC15)(PL) | A-PL-UC15-g-@ | r v UNIT | VARIATIONS 
UNICHANNEL 15 (UC15) D-UA-UC15-3-9 BCS8A CABLE D-UA-BC£BA-9-P 
ACCEPTANCE PROCEDURE A-SP-UC15-0-2 BC69B CABLE ASSY D-UA-BCB9B-P-2 hI ARIATION TITLE 
CHECKOUT PROCEDURE A-SP-UC15-@-3 CABLE ASSY (BC11A) D-UA-BC11A-£-f 
ENGINEERING SPEC A-SP-UC15-g-1 CABLE INTERFACE BC#1S C-UA-BC#1S-£-9 

MX CONTROL D-BS -MX15~B-1 
11 ARRIVING (LOW ORDER 
BITS) D-BS -MX15-B-92 
11 ARRIVING (HIGH ORDER 
BITS) - D-BS-MX15-B-93 . 
UNIBUS DATA D-BS -MX15-B-94 PANEL ASSY (TERM STRIP) D-AD~700680 3-0-0 
15 PORT D-BS-MX15-B-65 PANEL ASSY (TERM STRIP) ~* 

MEMORY BUS D-IC -MxX15-B-$6 (PL) A-PL-7006803-0-0 
PROCESSOR BUS © D-IC -MK15-B~97 XMER MTG PANEL ASSY D-AD-7006060-0-0 . , to} 

BYTE REGISTER D-BS-MX15-B-£8 XMER MTG PANEL ASSY 
MODULE UTILIZATION D-MU-MX15-B-9 (PL) A-PL-7006060-0-0 : 7 . 
MODULE UTILIZATION (PL) A-PL-MX15-B-§9 PRIORITY JUMPER LEVEL C-IA~5408782-0-0 

- -~WL- - 7 ~IA- -0- WIRE LIST (MX15-B) K-WL-MX15-B-WL af curt Sc TIC B-CS-5408782-0-1 

I/O BU -IC-DR15-C-61 ° 
Mo BUS IN D LBS DRI Seog? 16 BIT COMPUTER ASSY E/D-UA~-11/f5- % -# ° 

CONTROL IN D-BS -DR15-C-93 16 BIT COMPUTER ASSY . 

TASK CONTROL BLOCK (PL) C-PL-11/f5- -£ . ~ 
POINTER D-BS -DR15-C-94 H950-K SHORT DOOR D-UA-H950-K~-@ “tT ~ T- 
API CONTROL D-BS-DR15-C-5 HeS@-K SHORT DOCR(PL APL HO5O K ¢ — _—_— —CEer 
API ADDRESS D-PS-DR15-C-£6 AC RECEPTACLE STRIP ASSY D~AD-7008853~9-¢ _ _ ____ oll 
PI CONTROL D-BS-DR15-C-$7 2 _ tierce cee 
INTERFACE CABLES D~IC-DR15-C-98 : -—_——- —— ms — 
MODULE UTILIZATION D-lU-DR15-C-69 rma _ a ~ 
MODULE UTILIZATION (PL) A-PL-DR15-C-99 —— . : - 
WIRE LIST (DR15-C) K-WL-DR15-C-wL 

LOGIC ASSY MX15-B C-AD-7009164-6-6 
WIRED ASSY MX15-B D-AD-7009165-9-6 ; = 

LOGIC ASSY DR15-C C-AD-7009167-98-@ ae ; 
WIRED ASSY DR15-C D-AD-7009166-0-9 se 

sar, 

Pod + 

GRE 10-1 ORE. sano) ee 

joaTe T vince 
& USED ON OPTION/MODEL 
4 

9 DRAWING NIRECTORY . 

. , yun" : 
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UNICHANNEL 15 
(UC15) 

D-UA-UC15-90-9 

© 

H958-Q COVER PANEL 16 BIT COMPUTER ASS 16 BIT COMPUTER ASSY 16 BI1l COMPUTER ASSY 16 BIT COMPUTER ASSY| 

D-UA-H95-Q-8 Lb 1195-FA 1195-FB 1185-FE 1195-FF 

| -UA-1165- % -£ E/D-UA-1195- 2 -£ £/D-UA-1105-08-@ E/D-UA-1165-2 -# 
D-DI-H959-9-1 B-DD-1195-9 B-DD-1105-9 B-DD-1195-9 B-DD-1195- 

@) @) ¢ © G6) 

LOGIC ASSY LOGIC ASSY POWER SUPPLY HOS8-P COVER PANEL 

MX15-B DR15-C (H749-D) D-UA-H95f-P -9 
C-AD-7009164-0~-0 C-AD-7009167-0-0 D-UA-H749-D-9 

,; B-DD-H746-£ , Y-DI-H958-6-1 

POWER END POWER END 
fan PANEL ASSY PANEL ASSY (19) 

C-IA-5408739-1-0 @) 
POWER END PANEL 

© C-IA-5508972-0-0 

WIRED ASSY 

@Y is 
D-AD-7009165-0-0 

@)- 
H911 MTG PANEL 

D-AD-5404491~0-0 

C-IA-5408739-1-0 

© 
POWER END PANEL 

C-IA-5508972-0-0 

D-AD-7009166-0-0 

WIRED ASSY 

DR15-C 

CONT'D ON SHT.*4 

H911 MTG PANEL 

D-AD-5404491-0-0 @ 
1943 CASTING 

ASSY 

D~AD-5302483-0-0 
Q 

1943 CASTING 

ASSY 

D-AD~-5302483-0-0 

PRIORITY JUMPER 
LEVEL #7 

C-IA-5408782-0-0 

GENERAL DEVICE 

INTERFACE 
C-UA-DR11-C-6 
B-DD-DR11-C 

ETCH BOARD @ 
D-IA-5008781-0-0 

TITLE 

UC15-@ DRAWING DIRECTORY ower? o* [oo] 
NUSER 

UCcC15-9 

REV 
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TITLE 

PDP-15 Memory 

Up to 120K words 

MX1S-B 

Memory Nultiplexer 

| PDP-15 1/0 BUS 

i. 

4K PpP-11 

Memory 

L2 List of included options . 

PDP-11/05 

CPU 
semana ees mane 

Interrup 
Link 

Components of Unichannel 15 

General Specification 

1 Definition of basic system. 

The basic system includes a PDP)1 processor, a memory bus 
multiplexer, an interrupt link, a cabinet, power supply, 
pownr controls and all cables needed to integrate the UC15 
into a PDP15S system 

It dors not include a Try. 
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TITLE UNI CHANNEL 15 

0. Overall Description 

Unichannel 15 (UC15) is a new peripheral processor for the 
PDP-15 utilizing the PpP-11/05 minicomputer. 1t provides the 
PDP-15 with a second general purpose processor and a second 
high speed 1/0 bus: the UNIBUS. This UNIBUS is an 18-bit 
pathway permitting transfer of 18-bit Ppp-15 words 16-bit 
PDP-11 words, or two eight-bit bytes. 

The UC1S makes the PDP-15 a more powerful medium scale 
computer: 

-It reduces the cost of expanding PDP-15 systems by meking 
selected UNIBUS controllers and options usable on the PDP-1i5. 

-Expandability is enhanced by providing two high speed I ’0 
busses, we allow PDP-15 configurations to be larger. 

Software supported, dual processor capability 

There are three major components of the uC}5: 

1. A PDP-11/05 computer with 4K€Kor12K of PDP-11 Memory . 

2. An MX15-B memory multiplexer which allows beth the FDP-15 
processor and the PDP-11 processor to share common 
memory. The shared memory is ordinary 18-bit PDP-15 
core memory. 

3. An “interrup’ link" to provide a second means of inter- 
processor communications. 

A PDP-15 with 12K or more of memory is a prerequisite for 
a UC15 addition. 

a 

SIZE | CODE NUMBER REV 
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TITLE UNI CHANNEL 15 

1.2.1 A UC1S consists of the following major items. 

Quantity Option ¢ Description 

1 MX15-B Memory Bus Multiplexer 

1 DR15-C 15 I/O Bus Interface 

2 DR11-¢c ll Gen. Pur. Interface- 
1 PDP-11/05 Computer 

1 ucis5 Cabinet 

1 841-C Power Controller 
i H740-D Power Supply 

2.2.2 Option Numbers. 

Unichannel. 

UC1S-FA=(4K memory, 115v 50/60Hz) PDP-11/05-FA, 

MX25=-B, 2 DR11-C, DRI5-c. 

UC15-FB=(4K memory, 230v 50/60H2) PDP-11/05-FB, 

UC15S-FE=(8K memory, 115v 50/60Hz) PDP-11/05-FE, 
NX15-B, 2 DRI1-c, DRI5-c. 

UC1S5-FF=(8K memory, 230v 50/60H2) PDP-11/05-FF, 
MX15-B, 2DR11-C, DR1L5-c.. 

UC1S-HE=(SKkmmmrxry . 115v 50/60 Hz) PDP 11/05-nNc, 
NX1L5-B, 2DR11-C, DR15-C, DD11-B. 

UC15-HF« | same. except 230v and 11/05-ND ~ 

UC15-HK= (8k memory, 115v 50/60 Hz) PDP 11/05-NC, MM11K, 

cabinet MX15-B, 2D11-C, DR15-C, DDl1-B 

cabinet, 

cabinet, 

cabinet, 

cabinet, 

Cabinet, 

UC15-HL= igame except 230v and 11/05-ND 

1.3 Mechanical Packaging 

MX15<B occupies a standard rack panel of M Series logic. 
DR15-C occupies a standard rack panel of M Series logic. 

uclS cabinet bolts to left of PDP-15 processor cab in 

normal configurations. 
Options are mounted in cabinet as shown in Figure 1.1. 

SIZE | CODE NUMBER REV 
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TITLE UNI CUANNEL 15 

ucisS Front uC15 Rear 

ORI5-Cc 

MX15-B 

Blank 

Pm mm 

Blank 

Siank or 
10" 11/05 10" 11/05 

PDP-11/05 & PDP-11/05 
2 On21-C's 

Note 1 

740 
rp 740-D 

861.PC 

Figure 1.1 

Note 1: This space may be used to mount a BAl1] expander 
box. If an RK15 has previously been mounted in the space, 
the fan assembly, mounting frame, and RK11-E must be re- 
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TITLE UNI CHANNEL 15 

1.3.1 Cable 

BC@ER 

BCG8R 

BCZ8BR 

BC@8R 

BClIA 

Specifications 

1g 
1g 
1g 
1g 
8F 

DR11-c #1 CONN2 
DR11l-c #1 CONNL 

DR11-C #6 CONN2 
DR1l1-c #8 CONN] 

PDP11/05 A7/B7 

DR15-c B 18 

DR15-C B 17 

DR15-c A 18 

DR15-C A 17 

MX15-B AO1BO1 

moved and the RK11-E remounted inside the BAll box. See 
Note 4 on drawing D-UA-RK15-F Sheet 2 of 2. 
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General Description 

The UC15 configuration Specifications are designed to be 
an aid in installing the memory data line (MDL), I/O bus 

and UNIBUS cables. Under no circumstances should any section 
of MOL exceed 25 feet. 

1.3.1.1 MOL Configurations 

This section gives a breakdown of the various MDL cable con- 

figurations. The cables are listed in the order in which 

they must be run in the system. All cables are BCOSA's 
unless otherwise noted. H8519 #1 connector block is the 
block insert for the first 48K, H8519, #2 is the block used 
for the second 48K. 

15 MDS Cables from KP to MX15B 

15 without KM/KT15 or FP15 

Prom To Cable 

Length 
Device Loc Device Loc 

KP15 J02 MX15B Al? 3° 
KP15 JO3 MX15B 817 3° 

15 with KM/KT 15 

KP1LS JO2 BB15 BO2 5° 

KP15 J0O3 BB15 BO3 5° 

BB15 AO02 MY15B al? 5' 
BB1S | AO3 MX15u Bi? 5' 

15 with PP1S5 

KO15 JO2 PP15 H29 5° 

KPLS JOo3 PP15 H30 5' 

SIZE | CODE NUMBER REV 
SP UC15-@ -1 
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FP1S J29 MX15B Al7 6° 

FP15 J30 MX15B Bl? 6' 

15 with KM/KT15 and FP15 

KP15 JO2 FP15 H29 6' 

KP15 J03 FP15 H30 6' 

FP15 J29 BB15 B02 3' 

FP15 J30 BB15 BO3 3' 

BB15 AC2 MX15B Al7 6' 

BB15 AQ3 MX15B B17 6° 

1.3.1.2 MDL Cables from MX15B to Memory 

Up to 32K MM1S~ 

MX15B A008 MMLSA BO2 3' 

MX15B Bos MMLSA BO3 3' 

MMI1SA AO2 MM1L5B AO2 3° 

MMILSA AO3 MM15B AO3 3° 

MM15B BO2 MM1L5C AOQ2 SL" (700690747) 

MM15B BO3 MML5C AQ3 54" (7006907) 

One MX15 A up to 56K MM15 

MX15B AOos MX15SA#1 - 6' 

MX15B BOs MX15A#1 - 6¢ 

SIZE | CODE NUMBER REV 
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TITLE UNI CHANNEL 

48 to 96K ME15 with one MML5. 

FROM TO ane 

Len. ams 

Device . Loc Device Loc 

MX15B AO8s MMILSA B02 a 

MX15B BOs MMISA 02 3° 

MMILSA AO2 H851 941 TOP id 

MMIS5SA AO3 H85 1 9#1 BOT 4° 

H85 1 9#1 TOP H851 942 TO? i‘ 

HB51 9#2 BOT H85 1 SH#2 Ss0T 3° 

Up to 48K ME15 with two MMI5's 

MX15B AO8 MMISA 502 3° 

MX15B BOs MMI5A E03 3° 

MMISA BO2 MMISE AO2 3° 

MMISA AO3 MMISE A03 3° 

MM15B BO2 88519 TOP 3° 

MM15B BO3 H8519 SOT 3° 

48 to 96K ME15 with two MM15's 

MX15B AO8 "e519 TOP 5' 

MX15B BOs H8519 BOT 5° 

H8519 TOP MML5A BO2 6° 

H8519 BOT MMLSA EO? 6° 

MML5A AO2 MM1535 AO2 3° 

MMI5A AO3 MM155 AOQ3 3° 

MMI5B BO2 H8519 TOP 3° 

MM1L5B BO3 HE519 30T 3° 

SIZE | CODE NUMBER REV 
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rime URI CHASXSEL 15 iW 

The 2% cables continue to any memory not accessed through 
the MX15SA 

SLSA MMILSA 7' * 

SRSA LSA 8° ‘ ‘ 

we MXISA op to BOK MLS 

Prcm to Cable 

Length 
Mw. ire Loc Device Loc 

xi" 3 aoe MX15A@1 - 6° 

4 ae 8008 PXI15SA81 - 6' 

X SAS] MX15A#2 5" (7006 907-CF) 

SKS A MMI5SA 7° 

WA MM15B 8' 

Up eo 62m MBLS 

L 2 Oe ade H8519 TOP 5° 

mia Bos H8519 BOT 5° 

38 7:2 @K MES 

sxc AD3 H8519 TOP 5' 

SREB 809 H8519 BOT 5' 

F795) Sq) TOP HB5 192 TOP 3° 

#85136: 30T H85 1982 BOT 3° 

Up to 48h MBL5 with one MML5 

SR 58 aos MMIL5A BO2 3° 

ssa Bos MML5A BO3 3° 

smal sa nO2 H651 941 TOP 4° 

SMR SA aD3 H8519"1 BOT 4' 

SIZE | CODE NUMBER REV 
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Up to 48K ME15 with three MM15‘s 

PROM TO Cable 

Length 
Device Lave Device Loc 

1158 ace H8519 TOP 5' 

Ml Sh B0e 88519 BOT 5° 

88513 Top WALSA BO2 6° 

88515 BOT MAILSA BO3 6° 

mL SA a2 M153 AO2 3° 

S8U SA aD} M15 aD} 3° 

en 53 BO2 msc ao2 54" (7006 907-0} 

smal 58 30} mm Sc a0} 54° (7006 907-CF} 

All other configurations. 

Other configurations are so varied that it is impossible to 
break tham dow into a list such as the preceding sections. 
There are some guidelines which should be followed when 

configuring the system. Cable length should be kept to a 
minimum. Inno case should any section of MDL cable exceed 
25 feet. 

3.1.3 

1T/O Bus Configuration 

Input Bus 

FROM TO Length TYPE 

Device Lec Device Loc 

KPLS on 2,3 DRISC ABl,2 5° BCO9B 
BBLS cp 4,5 prisc ABl,2 7' " 
BAL5 AB 4,5 prisc AB1,2 8° " 
pais AB 4,5 DRISC ABL,2 8° " 

SIZE | CODE WUMBER REV | 
sp | vucl5-g-1 B 
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Output Bus 

The Output I/O bus (BCO9B) connects from DRI5cC slot 
AB 3,4 to: 

First Option One Extended Two Extended No BAL5 

Cabinet Memory Cabinet Memory Cabinets Cabinet 

Left of uc15 

(RP15, RF15) 6° 8° 10° - 

Right of uc15 
(2cl5, LP1S5, 10° - - S‘ 

vT15) ; 

1.3.1.4 UNIBUS Restrictions 

Standard UNIBUS rules must be followed concerning its lenath 

and loading. When installing additional cabinets which 
contain PDP1l1 peripherals, the cabinet normally connects 

to the left side of the far left cabinet. This prevents 
extending the PDP15 1/0 Bus beyond the SC ft. limit. 

Parity is not allowed as “PA" and “PB” are used as the upper 

two data bits. . 

1.4 Environmental and Power Requirements 

DR15-C/MX15-B 

Temperature 50°P to 1220P 

Humidity 20% to 90% 

Power 

MX15-B 7 amps @ 5 volts 

DRiS-c 2.amps @ 5 volts 

uclS Bay 

Power 

7: amps @ 115v —— 

3 .5 amps @ 230 v 

Weight 

250 lbs. 
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Note both powers and weight increase as options replace blank 
Brean in the UCLS cabinet. 

1.5 Rus Loading 

MX15-8 

15 Input load = 2 unit loads 

Unibus input load = 1 unit load 

Yutput = 2 unit loads 

SIZE [CODE NUMBER REV 
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2.0 Vendor supplied equipment 

None 

SIZE [CODE NUMBER REV 
SP | UC15--1 
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TITLE UNI CHANNEL 15 

A. 

3.1.1 MX15-B Specifications 

Output - PDP-15 Memory Bus. 

Will connect to MM15, MXI15-A, and ME15 memories. 

Inputs 

PDP-11: modified UNIBUS with PA and PB used as D16 and 

D1? respectively. It meets all other UNIBUS specs. 

Defined as YUNIBUS/18, input would have a lower address 
bound that could be fixed to any 4K multiple address 

O-128K. This would be specified by jumpers. Note only 

4 or 8K of local memory will be supported by diagnostics 

and systems programs. Hence, the maximum commonly 

addressable memory (11 processor) will be 24 or 20K. 
An upper limit would be provided as 124k. 

The addresses presented from the PDP-11 are relocated 
to prevent location 0 being the same physical address 
on each machine. The PDP-11 will be able to be relocated 
by 4K increments to 124K. Local PDP-11 memory is 

restricted to 4K increments. Note that the PDP-11/05 
has “local” memory. 

Note that any “write” operation to a common memory location 

by 8 bit or 16 bit UNIBUS devices causes PDP-15 data bits 
0 and 1 of the location to be forced 0. 

PDP-15: standard 15 memory bus interface - no upper 

and lower bounds. No relocation. Emphasis will be on 
minimum delay through multiplexer for this port. 

When the PDP-15 issues DCH SYNC (during Data Channel 

interrupts) it will have top priority (uninterrupted memory 
use). The PDP-15 must not issue DCH SYNC for a period 
longer than the PDP-11/05 "time-out". If this 

occurs, the PDP-11/05 wi)l “time-out" and may 

“hang” the system in the prccess. Hence, this type 

of “time-out”, not due to non-existent memory, must 
not cccur. In some cases, the "time-out" delay will 

have to be lengthened. If both processors request at 

the same time, PDP-15 will get use of the memory. When 
requests are not simultaneous, a first-come, first- 

served mode operates. Practically, this all means 

SP uUC15-9-1 
SIZE | CODE NUMBER REV 
A 

ENGINEERING SPECIFICATION CONTINUATION SHEET 

TITLE UNI CHANNEL 15 

that the 15 and 11 will alternate accesses to commom 

memory except under the special conditions described 

above. Note no local memory is allowed on the PDP-15. 

3.1.2 DR15-C Specifications 

This section describes the IOT's of the DR15-C and the 

registers of the two DR11-C's. 

3.1.2.1 Register Descriptions (PDP-11) 

(CSR) 767770 Bit 6 - when bit 6 is a l, it will enable an 

interrupt on BR5 to TV 300, if the API DONE 

flag is set in bit 7 of 767770. 

Bit 7 - API DONE - set to 1 whenever none of 
the 4 API channels has a request pending. 

NOTE: Neither of these bits is expected to 
be used in normal systems programming. 

(ODB) 767772 Low byte - contains the API address for an 

API level 0 break. Loading a new value in 

this byte causes the appropriate API* flag 
to be set in the DRI5-C and an API break in 

the PDP-15 will occur, if the API is enabled 

and no higher activity is occuring. It 
also will cause a PI interrupt if API is 

not installed. 

High byte - contains the API address for an 

API level 1 break. Same conditions as low 

byte. 

(IDB) 767774 Bit O - contains bit "2" of the ‘task Con- 

trol Block Pointe: (TCBP). See note under 

bit Ll. 

Bit 1 - contains bit "1" of the TCBP. 

NOTE: That reading 767774 does ne’. effect 

the New TCBP flag in bit 7 of 767760. 

DEC FORM NG ce 16 6381) 1022 w370 15 + 
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Bit 6 - ABI 2 DONE flag - when a l indicates that 
there is no API level 2 request pending before 

the POP-15. When al also indicates the 767762 
low byte may be loaded with a new API level 2 

addresrn to cause a new API interrupt level 2 

and set the API 2 flay in the DR15-C. 

Rit ° - API © DOMB flag - when a 1 indicates that 

there ia no API level 0 request pending before 
the FOP-15. When a hb aleo indicates that 767772, 

low byte may be loaded with a new API level 0 

and set the API O flag in the DR15-c. 

Birt A - Local Memory Size bit O - the least 
gignificant bit of a two bit field which specifies 

the number of 4K word memory banks are connected 

to the UNIBUS. 

Bit 9 - Local Memory Size bit 1 - the most 

significant bit of a two bit field which specifies 
that aumber of 4K memory banks are connected 

to the UNIDUS. 

Las) LMSO 

v 0 O Local Memory 

a) 1 4K Local Memory 

1 0 8K Local Memory 

1 1 12K Local Memory 

Bit 14 - API 3 DONB flag - when a 1 indicates 
that there is no API level 3 request pending 

before the PDP-15. When a 1 also indicates 

that "677f2 high byte may be loaded with a new 

API level 3 address to cause a new API interrupt 

at ievel 3 and set the API 3 flag in the DR15-Cc. 

Bit 15 - API 1 DONE flag - when a } indicates 

that there is no API level request pending before 

the PDP-15. When al also indicates that 767772 

high byte may be loaded with a new API level 1 

address to cause a new API interrupt at level 1 

and set the AP11 in the DR15-C. 

SIZE | CODE NUMBER REV 
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(CSR) 767760 

(ODB) 767762 

Bit € - ENABLE TCBP (Task Control Block Pointer) 

INTERFUPT - then a 1 allows an interrupt on BR 

leve. to TV 310 upon receipt of a new TCBP 

from the PDP-15. 

Bit 7 - MEw TCBP flag - is set to a 1 whenever 
the POP-15 issues IOT 706006 thus placing a new 

TCBP in 767764 and bits 0 and 1 of 767774. IL 

is cleared by the PDP-11 doing a DATI to loca- 
tion 767764. 

Low byte - contains the API address for an API 

level 2 break. Same conditions as 767772 low 

byte. 

High byte - contains the API address for an API 

level 3} break. Same conditions as 767772. 

SIZE | CODE NUMBER REV 
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Bit € - API] 2 DONE flag = when a 1 indicates 

that there is no API level 2 request pending 

before the PDP-15. When a 1 also i:dicates 
that 767762 low byte may be loaded with a 

new API level 2 address to cause a new API 

interrupt at level 2 and set the API] 2 

flag in the DR15-c. 

Bit 7 = APT Q DONE flag - when a l 

that there is no API 

indicates 

level O request pendina 

before the PDP-15. When a 1 also indicates 

that 767772, low byte may be loaded witi: a 

new API level 0 address to cause a new AP! 

interrupt at level O and set the “AP'TO flag 

in the DRI5-c. 

Bit 14 - API 3 DONE flag - when a 1 indicates 

that there is no API level 3 request pending 

before the PDP-15. When a 1 also indicates 

that 767762 high byte may be luaded with a 

new API level 3 address to cause a new APi 
interrupt at level 3 and set the AFT3 flag 
in the DR15-c. 

Bit 15 - API 1 DONE flag - when a i indicates 
that there is no API levei request pending 

before the PDP-15. When a l also indicates 

that 767772 high byte may be Loaded with a 

new API level 1 address. to cause a new API 
int?trrupt at level lt and set tiie AP!I1 in 

the DRI5-C. 

SIZE | CODE NUMBER - REV 
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prei-< #0 
= 300 

BR = 5 

OR11-c #1 

TV = 310 

BR = 7 

— Ppp-11/05 Control Registers 

BIT # <I —* < 7_6 ~-—<r, address 

RX QQQAD FR AA AY 767778 

ca oy Es 
g* 
wae 

| a 2 8 
BIT # 14 8 3 0 67772 

API 1 Address API O Address 

BIT #15 14 98 76 10 

LT Rx nad _ | |! Rass 1 {2 [76777 

a 9 28 ‘ 50 TCBP 

— 8 g R a (Upper 2 bits) 
am a : . . (PDP-15 bit #) 

" st J] gq 

P~BIT# < «< 7 6 | 
\ 77 

a0 
UR > 

Fa Bs TE 
BIT # 14 8 é 0 

W ry TO77T U2 
Wen 

' API 3 API 2 
ADDRESS ADDRESS 

\ 

[3 PDP-15 bit number TAN] 767764 
“ASK CONTROL BLOCK POINTER (TCBP) 

— (Upper 2 bits in 767774) 

Figure 3.2 
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TCBP (Task Control Block Pointer) - bits 3-17. 
This contains the lowest 15 bits of the 
address sent by the PDP-15. Note that 
idlress is “word" aligned. Note also that 
doing a DATI to this register lowers the 
New TCBP flag (767760 bit 7) and also sets 
the Done flag cleared by IOT 706002 in the 
PDP-15. 

(IDB) 767764 

PDP-25 LloT:s 

70600) SIOA - Skip 1/0 data Accepted. Teste whether 
the TCBP cone flag in set indicating the 
PDP-11 has read the TCBP and skips the next 
location if the done flag is a 1, 

TNBYO2 COD - Clear 1/0 Done. Clears the TCBP 
done flag. 

THE OI6 LIOR - Load I/Q Register and clear TCBP done 
flag. Places the contents of the PDP-1.5 “Ac" 
into an 18 bit buffer register. The output 
of the buffer register is seen by the PpP-11 
as TCBP at location 767764 and bits 0 and 1 
767774. This IOT also causes the TCBP done 
flag to be cleared.and in the PpP-11 causes 
bit 7 to be set in location 767760 which in 
turn causes the PDP-11 to do an Interrupt 
at BR 7 to TV location 310. 

706112 RDRS - Read Status register. Clears the AC 
and loads the contents of the DR15-cC status 
register into the AC. (This effectively 
moves the DR15-C enable interrupt bit into 
bit 17 of the Ac.) 

79612? LDRS - Load Status register. Loads the 
contents of the AC into the DR15-C status 
register. (Places value of AC bit 17 in 
the DR1S5-c “enable interrupts" bit.) 

706104 CAPIO - Clear APIO flag in DR15-c, 

706124 CAPI1 - Clear API1 flag in DR15-c. 

706144 CAPI2 - Clear API2 flag in DR15-c. 

<
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3.1.2.4 

706164 CAPI3 - Clear API3 flag in DR1S-c. 

706101 SAPIO - Test the APIO flag in the DRIS-c ane 
skips the next instruction of the flag is l. 

706121 SAPI1 - Tests the API1l flag in the DR15-c. 
and skips the next instruction if the flag is 1. 

706141 SAPI2 - Tests the API2 flag in the DR15-c and 
skips the next instruction if the flag is l. 

706161 SAPI3 - Tests the API3 flag in the DR15-C and 
skips the next instruction is the flag is l. 

15 Status Register DR15-c 

Bit 17 - enable PI/API interrupts. When a 1 enables 
interrupts, when 0 disables interrupts from 
the PDP-11 processor. Note this bit is set 
to a l by Initialize and the CAF instruction. 
It can only be clecred by using the LDRS 
(IOT 706122) instruction. 

bit # 17 

LLL LLL LLL 
enable PIL/AP [amet 

Figure 3.1 

Hardware Configuration 

Figure 3.2 shows the accessible registers in the PDP-1l. 
Note that there are two DR11-c Options attached to the PppP-ll, 
One is used for API levels 0 and 1, the second for API 
levels 2 and 3. The cables from the DR11I-C's will go to 
a DR15-C to cause the API interrupts in the 15 and to re- 
ceive the TCBP from the 15. 

Special Maintenance Instructions 

See section 3.1.2.1, address 767770, bits 6 and 7. 

Data Formats 
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3.4 

None, other than described in section 3.1.2.4 

CAF/RESET Limitations 

The following timing consicerations are of interest to 
programmers. 

A RESET instruction may cause the PDP-15 to incorrectly 
read the API address. ‘The Console RESET and CAF in- 
struction may violate UNIBUS specifications. Hence, 
random “initialize” pulses may cause system malfunctions. 
The following guidelines must always be followed: 

1. CAF must not be executed while there is a Task 
Control Block Pointer (TCBP) waiting to be read 
by the PDP-11/05. 

2. RESET must not be executed while there are API 
requests pending for the PDP-15. 

3. RESET must not be executed if there is any NPR 
activity on the UNIBUS. All active NPR devices 
must be shut down in a power fail sequence prior 
to executing RESET. 

Following Power Up, the PDP-11/05 processor must wait 
a minimum of 1 second before attempting to access 
common PDP15 memory. 

Operator Controls 

None on DR15-C, MX15-B, or pDRI1-c. 

TITLE UNI CHANNEL 15 

SIZE | CODE NUMBER REV 

SP | uUC1LS-@-1 = 

3.6.0 Programming Specifications 

The DEC CHANNEL 15 specifications are designed to establish 
the PDP-15 as the "master" processor and the PDP-11l as 
the slave. It is assumed that tasks to be run on the 
PDP-11 are "set up" and "requested" by the PDP-15. 

Briefly, the communication between the PUP-15 and the PDP-11 
would be as follows. 

First, set up Task Control Block in common memory with 
PDP-15. Information for a disk transfer would be: disk 
sector desired, starting memory address, API level and 
address to signal completion and device code specifying 
disk, etc. The address of the first word in the TCB 
would be put in the AC and moved to the 11 with IOT LIOR 
(706006) and becomes the TCBP. 

The PDP-11 would be interrupted, read the TCBP, use it to 
obtain the Task priority from the TCB and queue the task 
in the proper queue and return to the routine that was 
interrupted. 

Eventually the PDP-1i will execute the task in this case, 
the disk transfer would be complete, and the PDP-11 will 
use the TCB to obtain an API address and level and inter- 
rupt the PDP-15 at that address and level. 

Note that up to 4 such interrupts may be requested without 
the PDP-15 having to respond. Note also that since cach 
API level request sets a separate flag, + “skip flags" are 
available for systems without API. 
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4, Interface specifications 

All interfaces are standard to the Paricular options of 

which they are a part. 
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EQUIPMENT CORPORATION 

MAYNARD, MASSACHUSETTS 

DIGITAL 

: : DATE 1/25/73 

.2% | Time VC15 CUSTOMER A. CFPTANCE PROCEDURE 
rag 

ils REVISIONS 

E REV : GL SCRIP ION CHG NO ORIG DATE APPD BY DATE 
3: pomp — “cop arf ~ 

veg A | FCO CHAW:E UCISE3) F. DOLL 4/74 | -. - ile 
oy i 

- | 

1.0 OPE 
isl The following steps will be followed to accept and insure that all 

necessary caper werk, diagnostics, etc., are included with the UC15, 

2.0 HARDWARE A.D SOFTWARE 

Z.i Refer to Aspend.x 1 and II for a comslete list of the necessary hardware 

d software. 

3.0 TEST SOFTWARE 

3.1 ABSL-11]1 Loader. 

3.2 PC1S Diagnostics. 

3.3 PDP-15 System Exercisor with UC15 Module. 

3.4 DEC A-11 Fxercisor with UCL5 Module, 

3.5 The following procedure will be followed step by step to insure the 

quality of the cption. 

3.5.1 Visually inspect for loose bolts, power plugs, modules, punched 

cables cr bent pins. 

325.2 Insure that all modules and cables are in their proper slots and 

‘wil inserted. 

4.5.3 lusure that all fans in the cabinet operate. 

1.5.4 Toad the UCil5 diagnostic. Start the test and allow it to make 

f m basses, error free, in sequential mode. Set PDP-15 AC switch 

ki to a one for ran.iom test operation. Run the test for two passes. 

3.5.5 Whom ail devices have been checked, load and run system exercisor 

with all options that are on the system for at least fifteen 

minutes, 
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APPENDIX I 

Hardware Checklist for UC15 

One 11/05 with UC15 Logo (7410674-0-0), 

One MX15B, 

One DRISC, 

One UC15 cabinet with a ground strap mounted, 

Two DRIIC's with priority jumper, level #7 (5408782) on DRil #1 

and priority jumper level #5 (5408778) on DR11 #9. 

One level #5 (540877%) priority jumper for DRLIC test. 

One 841-B power control, 

One H740-D power supply. 

One panel assembly 7006803 (7006060 for 240V). 

One AC remote power control cable. 

One dummy TTY plug. 

One BCO1S-03 TTY extention cable. 

Four BCO8R-10 DR11 cables. 

Two BCO8R-1 DRIIC test cables. 

One 7008360 Berg to TTY cable assembly. 

One BCLIA-8F Unibus cable. 

MOL cables as specified in UC15 configuration specification. 

1/0 bus as specified in UC15 configuration spec: fication. 

One H950-P cover panel. 

Two H950-Q if no options are above 11/05. 

One i1950-KA “pop off" short door, 

Cne rear door, 

On. box 5A fuses. 

(ne vox 7A fuses, 
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3.5.6 At the completion of these steps, the acceptance of the UCL5 
will be complete. 

NOTE : All PDP-11 diagnostic are loaded with the ABS-11 loader. For 
a printout, disconnect the 15 console TTY ard connect it tc the 
11/05, Connect the dummy TTY plug to the 15 console TTY cable to 
prevent constant interrupts from occurring on the PDP-15, With- 
out the TTY plug instalied, the hardware read in will not work 
on the 15, 
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Software Check List for UC15 

LIBKIT-UC15A-A-K or LIBKIT-UC15R-A-K, 

LIBKIT-11-DR11C-$1. 

LIBKIT 11/05 BASES~A-K. 

PDP-11/05 print set. 

PDP-11/05 Maintenance Manual DEC~11-HO5AA-A-D. 

H740 print set. 

DR11C Customer print set. 

DR11C General Device Interface Manual DEC~11-HDRCA-A-". 

UC15 Customer print set. 

UC15 Maintenance Manual, DEC-15-HUCMA-~A. 

Keysheet with ECO status contained. 

Customer Acceptance Form, 

Installation Report, 
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DIGITAL EQUIPMENT CORPORATION ]|_QUANTITY / VARIATION 
MAYNARD , MASSACHUSETTS D DOCUMENT le 

ACCESSORY LIST ON Roce As 
MADE BY V. SOUZA CHECKED GS Lua SECTION PA PAPER TAPE ASCII a5 3 
DATE. 1/19/73 DATE pda =F 1 PB PAPER TAPE BINARY x E 

ENG PROD DQ =) |ISSUED SECT. JPM PAPER TAPE WW > 
DATE & HELENS _\DATE 3 ee - 1 READ-IN-MODE & Z 

TEM] DWG NO./ PART NO. DESCRIPTION © le x 

1 N-UA-UC15-9-9 _ DUMMY TTY. PLUG 1 

2 C-UA-BC#1S-93 -@ TTY EXTENTION CABLE 1 

3 D-IA-7008360-0-0 BERG TO TTY CABLE ASSY_ 1 

14 D-UA-BC#8R-f1- © BERG TO BERG CABLE ...SY 2 

{5 C-IA-5408778-0-0 LEVEL 5 PRIORITY JUMPER PLUG 1 

{6 DEC-11-H@5AA-A-D PDP_11/05 MAINTENANCE MANUAL ] : 

{7 DEC-11-HDRCA-A-D DR11-C_ MAINTENANCE MANUAL 

|e | DEC-11-HUCMA-A UC15 MAINTENANCE MANUAL 1 
|9 B-DD-11/05-9 PDP_11/05 CUSTOMER PRINT SET 1 

10 B-DD-DRII-C DR11-C CUSTOMER PRINT SET 1 

11 | B-DD-UC15-9 UC15-F CUSTOMER PRINT SET 1 

12 | B-DD-H740-D H740 CUSTOMER PRINT SET _la 

113 | p-ua-841-c-@ 841-C_ CUSTOMER PRINT SET. ta IL 

14 | 9007221 FUSE 5 AMP GLASS 5 

15 | 9007224 FUSE 7 AMP GLASS aE 

16 | 9107673-6 CORD 14/3 WIRE (BLACK) i j 

- — — 

TITLE ASSY. NO. SIZE[CODE NUMBER REV. FCO NC 

ACCESSORY LIST UC15-¢ 0-UA-UCI5-9-@ A IAL] ¢15-2-5 A 

i 

LEGEND 

SHEET 1 OF 1 
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MADE BY 7.£ dowel whe [eS aC SSECTION 
DATE WIE: DATE /-20-53 1 _ el el al e|wlel|¥l 2 
ENG PROD DA ISSUED SECT. || @| &) ml) mi ET} pP |r) 
pate A BELEN IES DATE 2/5/73 ee es a} 2 2 2 2 » 

ITEM >/ 5] 5/ 54/5;/5(5/5 
vo | OWG NO./ PART NO. DESCRIPTION 

1] LIBKIT 11/05 BASEA-A-K PDP-11/05 Basic Diagnostic Kit 1{2ialdi | 

2 | LIBKIT-11=-DR11C-@1 DR11-C Diagnostic Kit 1{/l}1y]oayaidqe yo 

3 | LIBKIT-15-UC15A-A-K UC15 Diagnostic Kit - 4K Paper Tape Ly} r_y—-j—-j—-y;—-|—[—- 

4] LIBKIT-15-UC1L5B-A-K UC15 Diagnostic Kit - 8K Paper Tape —{|—] 17 liad if 

5 | LIBKIT~15-UC15D-A-K UC15 Diagnostic Kit - Paper Tape Modular NOPE 1 

NOTE 1: Ship when Paper Tape Reader/Punch 

is also shipped with UCL5, 

TITLE ASSY NO. SIZE|CODE NUMBER REV. [ECO NO. 

UNICHANNEL 15 SOFTWARE LIsT D-UA-UCI5-9°0 ASL] _vc15-9-6 A oa00: 
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DIGITAL EQUIPMENT CORPORATION QUANTITY” VARIATION 
MAYNARD, MASSACHUSETTS 

MADE BYJ. DEVIN CHECKED A AZLS SECTION 
DATE 3/21/70 DATE 322/20 1 
ENG = PROD 10 ISSUED SECT. 

IDATE Y¥/2/o DATE ¥-2-70 1 

No | OWG NO./ PART NO. DESCRIPTION 

1, |D-MD-7408089-9-0O PANEL, # TERM STRIP 1 

2. | 9006904 BARRIER, TERMINAL STRIP #6-541 C.J, 1 

3. | B-MD-7405436-0-0 COVER, TERMINAL STRIP 1 

4. | 9007928 SOLDERLESS CONN, ARKLESS #50364 8 

5. 9006020-1 SCR, PHL HD PAN #6-32 X LG 4 

6. | 9007649 LOCKWASHER EXT TOOTH #6 8 

7. | 9006026-1 SCR, PHL, HD PAN #6-32 X 3/4 LG 4 

8, | 9107370-99 WIRE #14 AWG STRD TEF INS WHT A/R 

9. | 9107370-00 WIRE #14 AWG STRD TEF INS BLK A/R 

10. 9006851 SPACER, HEX kKAF X 4s 6-32 THO 4 

'11.] A~Dc-~7406960-0-0 DECAL 115v AC 60CPS 1 

TITLE ASSY NO. SIZE] CODE NUMBER REV. ECONO. 

PANEL ASSY (TERM. STRIP) D-AD-7006803-0-0 APL 7006803-0-0 A’ 'lo0005 
SHEET 1 OF 1 ost |S] [| YT YF T JT JT {[ J] 

DEC FORM NO .16 -1031 
DRA 110 
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DIGITAL EQUIPMENT CORPORATION QUANTITY / VARIATION 
MAYS. 2D, MASSACHUSETTS 

PARTS LIST 
MADE BY R. HUTNAK CHECKED p. pEaLy SECTION ° 

NATE 12/3/68 1 ° 
PROD 2 at 2. se ISSUED SECT. 4 

SO YATE fr. 2/ ok 1 js 4 Hy o 

DWG NO./ PART 10. | DESCRIPTION 

1_| c-rp-7407072-0-0 | PANCL, xXMPR NTS 1 
2 | 9006071-1 | SCR.PHL PAN HD 410-32 x 3/8 SST 4 
3 | 9006565 | wus reps 410-32 sstT 4 
4 | 1602283 | trzrsrormrr, STEP DOWN #N-9M TRIAD 1 

5 | 9006851 SPACER #6 THREADED &D x 4 SST 2 

6 | 9006020-1 SCR_PHL PAN HD #6-32 x & SST [2 

7 B-tD~- 74054 36-0-0 COVER PROTECTICH (541) 6 TERM 1 

8 | 9006560 | nur reps #6-32 ssT 2 
9 }| 900690% | gr-mcnaL STRIP 6-541 CINCH JONES L1 

10 | 9006025-1 |_ scr PPL pan HD #6-32 x 5/8 SST 4 
11 | 9003632 | Leck WASHER #6 INT TOOTH 4 
12 | 9007025 GROMMET 22-37-1000 PANOMIT 1 
13 | DOWAL,RLK LTRS WHT BACKGROUND A/R 

14 | 9007928 |__COmN ¢150364-1 _ ARK-LES 4 
15 | 9107370-00 } #14 AIG STPD TEF (BLK) A/R 

16 | 9107370-99 | #14 auG STPD TEF (VHT) la/R 
17 | 9097923 | conn. 1502684 ARK-LES 4 

| | 
i 
| 

TITLE ASSY NO. SIZEJCODE NULGER REV. [ECO NO. 
TC02- YMER MTG PANEL ASSY C-AD-7006060-0-0 ALL] 7006060-0-0 00006 

SHEET 1 OF 1 | ost1é [ [ J I { 
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reproduced or copied or used in whole of in part as ° 
the basis for the manufacture or sale of items without ; 
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CIRCUITS ARE PROPRIETARY IN NATURE AND SHOULD SE TREATED ACCORDINGLY. 

COPYRIGHT 1970 BY DIGITAL EQUIPMENT CORPORATION 
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