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CHAPTER 1 
INTRODUCTION 

The Communications Minireference manual provides Field Service Personnel, trained in 
DIGITAL's communications options, with an easy-to-use manual that zeros in on essential 
installation and maintenance considerations concerning some of the more popular options. 

To effectively use this reference manual, it is important that the user understand the organization 
and format in order to quickly locate the desired information. For example, Chapter 2 contains 
option specific installation and maintenance data on selected options. In this first printing, six 
options are included: DHll,DMCll,DMRll,DPVll,DUPll, andDZl1. More options will 
be added through periodic updates and new releases. 

Note that the option specific data of Chapter 2 is placed in alphabetic order, by option designation; 
that is, DHII followed by DMCll, DMRII throughDZII. Note also, that the page numbering 
system, as well as table numbers, are consecutively numbered using the option designation as a 
prefix (for example, DH-l, DH-2, and so on, to the end of the section). 

Edge tabs identified by option designation and running headers at the top of each page (identifying 
INSTALLATION, CABLING, DIAGNOSTICS, MAINTENANCE AIDS, and so on) provide 
the user with a means to quickly locate the desired option - by edge tab, and the specific data - by the 
m~or headings. 

Also, for consistency and familiarity, the material contained in each option specific section is 
organized and presented in the same format and sequence; installation data (which includes 
module outline drawing, device/vector address selections, and various other switch/jumper 
selectable options) is presented first. This material is followed by cabling diagrams, diagnostics 
(PDP-II, VAX-II or both), maintenance aids, register bit assignments, and a Tech-Tips/FCO 
index. 

The remaining chapters of this manual contain generic information dealing with more than one 
option. For example, Chapters 3 and 4 contain a variety of cables and test connectors used in 
communications configurations. The cross reference Where Used Tables at the beginning of 
chapters 3 and 4 quickly identify which cables or test connectors are used with each option. 
Outline drawings of each cable or test connector are also placed in alphanumeric order, by part 
number, for easy reference. 
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2.1 INTRODUCTION 

CHAPTER 2 
COMMUNICA TIONS DEVICES 

This chapter contains all information needed to configure, install, and test a number of 
DIGITAL's communications devices. 

The purpose of this chapter is to provide Field Service personnel, trained in servicing commu
nications devices, with a quick reference guide, highlighting the important factors concerning 
installation and maintenance. The information contained in these sections, therefore, is short and 
to the point. If more detailed information is needed, reference should be made to the Micro
fiche, Technical Manual, or other reference material concerning that particular device. 

Each device specific section contained in this chapter is organized in alphanumeric order. Edge 
tabs, identified by the device mnemonic, are also provided for easy reference. 
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DHll INSTALLATION 

DHIIOPTION 

DHll General Description 
The DH 11 is a 16 line asynchronous multiplexer that interfaces the PDP-II UNIBUS to up to 
16 seriai lines, each operating with individual parameters. 

The DH II features: 

• Program selectable speeds up to 9600 b/s; 

• Programmable character lengths, stop bits, and parity; 

• Half- or full-duplex; 

• Full modem control; and 

• EIA RS-232-C, and/or 20 rnA operation. 

DHll Reference Documentation 
Refer to following documents if the level of content in this section is insufficient: 

• DHII Technical Manual- EK-ODHII-TM 

• DMII-BB Modem Control, User's Manual - EK-DMIIB-OP 

• DHII Engineering Prints - B-D-DHII-O-N. 

DH-l 



DHll INSTALLATION 

II Dill I Components List 

I Table DU-l Components List 

Option 

DHII-AA 

DHll-AB 

DHI1-AC 

DUll-AD 

DHII-AE 

DMII-BB 

DMII-DA 

DMII-DB 

DMII-DC 

Description 

Programmable 16 line asynchronous serial line multiplexer and distribution 
panel for 115 VAC, 60 Hz. 

Same as DHII-AA, except for no level conversion/distribution panel and 
power supply. Cable is provided to connect to DC08 Telegraph interface. 

Same as DHll-AA, except for 230 VAC, 60 Hz operation. 

Programmable 16 line asynchronous multiplexer and distribution panel 
con taming level convertion for EIA/CCITT compatible lines and modem 
control. 

Same as DHll-AD, except for no modem control. 

16 line modem control option. Used on DHII-AA or DHII-AC. 

TTL to 20 rnA level converter. Used on DHll-AA or DHll-AC (does not 
require DMII-BB). 

TTL to EIA level converter. Used on DHII-AA or DHII-AC with private 
lines (does not require DMII-BB). 

TTL to EIA level converter. Used on DHII-AA or DHII-AC with switched 
lines (requires DMII-BB). 

DJ-I-2 June 1982 



DHll INSTALLATION 

Power jUNIBUS Loading 

Table DH-2 Power jUNIBUS Loading 

Voltage 
Rating Back-
(Approximate Maximum Minimum plane UNIBUS 

Option Values) Voltage Voltage Pin No. Loading 

DH11-AA, AB, AC + 5vdc @8.4 A * +5.25 +5.0 C9A2 
Without DM11-BB +5vdc@11.2 A * +5.25 +5.0 C9A2 3 UNIBUS Loalls 
With DM11-BB - 15vdc @240 rnA -15.75 -14.75 C9B2 (2 UNIBUS Loads 

without DMI1-BB 

DHII-AD +5vdc @10.8 A * +5.25 +5.0 C9A2 
With Modem + 15vdc @400 rnA +15.75 + 14.75 A7B1 
Control - 15vdc @645 rnA -15.75 -14.75 C9B2 3 UNIBUS Loads 

DH11-AE + 5vdc @8.6 A * +5.25 +5.0 C9A2 
Without Modem + 15vdc @100 rnA + 15.75 + 14.75 A7B1 2 UNIBUS Loads 
Control - 15vdc @340 rnA -15.75 -14.75 C9B2 

DM11-AA +5vdc@4.0 A +5.25 +5.0 A4A2 
Distribution + 15vdc @2.0 A + 15.75 +14.75 A4N2 NO UNIBUS 
Panel - 15vdc @2.0 A -15.75 -14.75 A4B2 Loads 

*Add 0.2 A if last option on UNIBUS (UNIBUS Terminator consumes 0.2 A). 

DH-3 



DHll ][NSTALLATION 

DHll INSTALLATION FLOWCHART 

[]

ERFORM RESISTANCE CHECKS 
ON BACKPLANE, APPLY POWER 
AND VERIFY VOLTAGES, TURN 
POWER OFF 

CONFIGURE DH11 "DATA" 
MODULES FOR CUSTOMERS 
REQUIREMENTS. 

OBTAIN CUSTOMER SPECIFIC 
INFORMATION: 

• SYSTEM PLACEMENT 
• DEVICE PLACEMENT 
• UNIBUS LOADING 
• POWER REQUIREMENTS 
• CUSTOMER APPLICATION 

RE<lUIREMENTS: 
I.E. DEVICE ADDRESS, 
VECTOR ADDRESS, ETC. 

DO NOT INSTALL OPTION 

INSERT H8611 TEST CONNECTORS IN 
M5906 MODULE AND INSTALL ALL 
"DATA" MODULES IN BACKPLANE. 
ALSO INSTALL A G727 IN SLOT E02. 

{

M7277 - ADDRESS 
- M7821 - VECTOR (A02 + A06) 

PERFORM RESISTANCE CHECKS ON 
BACKPLANE, APPLY POWER AND 
VERIFY VOLTAGES 

DH-4 

M796 - VERIFY 100 PF CAP. 



DHll INSTALLATION 

DHll INSTALLATION FLOWCHART (CONT) 

4 

EXECUTE DH11 DIAGNOSTIC 
IN EXTERNAL MODE AND 
OBTAIN THREE PASSES 
WITHOUT ERROR 

N 

AND INSTALL IN DH11 BACKPLANE 

PERFORM RESISTANCE CHECKS ON 
BACKPLANE, APPLY POWER AND 
VERIFY VOLTAGES 

{

PDP11 - ZDHM**WITH MCU 
_ LOGIC TEST DISABLED 

<SW10 = 1>. 

CHECK BOARDSEATING, MODULE 
CONFIGURATION, OR REPAIR DH11 

- -fM11-BB ADDRESS + VECTOR 

DH-5 



DHll INSTAl.LATION 

DHll INSTALLATION FLOWCHART (CONT) 

4 

MCU CABLE ENDS AND EXECUTE DH11 PDP11 - ZDHM" WITH MCU ~
TIACH H861 C TEST CONNECTOR AT 

DIAGNOSTIC IN EXTERNAL MODE AND - {LOGIC ENABLED <SW1 0= 0> 
OBTAIN THREE PASSES WITHOUT ERROR 

N 

[

Cc5'NFi'GURE H317-B DIST. PANEL 
FOR MODEM REQUIREMENTS AND 
INSTALL. ATIACH 2 DH11 DATA 
CABLES <BC08S> TO M5906 
MODULE AND REMOVE H8611 TEST 
CONNECTORS 

~
~ CABLE END FOR SOURCE 

AND DESTINATION. CORRECTLY 
FOLD AND ROUTE ALL CABLES 
AND ATIACH TO H317-B 
--- -

U
~H11 DIAGNOSTIC IN 

EXTERNAL MODE WITH H315 
INSTALLED FOR SINGLE LINE TESTING 
(EIA LINES ONLY) AND OBTAIN THREE 
PASSES WITHOUT ERROR 

EXECUTE DH11 DIAGNOSTIC AND 
OBTAIN THREE PASSES WITHOUT 

Y 

REPAIR MCU LOGIC AND/OR CABLES 

(PDP11 - ZDHN"@ 210 - ""l (SINGLE LINE TEST) 

CHECK OR CHANGE DATA CABLES. 
DIST. PANEL JUMPERS. CABLE 
CONNECTIONS 

011-6 

_{PDP11 - ZDHK" 
TEST 0 

9 



DHlllNSTALLATION 

DHII INSTALLATION FLOWCHART (CONT) 

BUILD AND EXECUTE DEC/Xll 
WITH THE DHll MODULE AND 
OBTAIN THREE PASSES WITHOUT 
ERROR 

{ 

~~~~~ZDHN •• @ 214 

- THIS TEST SHOULD ONLY 
BE DONE FOR TERMINAL LINK 
VERIFICATION 

CHECK ALL SPEED AND CABLE 
CONNECTIONS OF TERMINAL LINK 

-fDPll - CXDH" 

CHECK SYSTEM CONFIGURATION 

{
PDPll - ZITA" 

- ZDHL" 

CHECK CONFIGURATION OF LINK 
FOR ISOLATION OF THE FAULT 

RETURN SYSTEM TO NORMAL 
CUSTOMER CONFIGURATION, INITIATE 
CUSTOMER ACCEPTANCE 

DH-7 



DHll )[NSTALLATION 

DHII INSTALLATION FLOWCHART (CONT) 

CONFIGURE DH11 "DATA"MODULES 
FOR CUSTOMERS REQUIREMENTS. 
INSTALL ALL DATA MODULES 
AND PUT M974 TEST CARD IN 
SLOT B07. ALSO PUT A 
G727 IN SLOT~EO::..::2r-' __ 

--_ ...... t'---_ 
BACKPLANE. APPLY POWER AND 
VERIFY VOLTAGES 

~
7277 - ADDRESS 

- M7821 - VECTOR (A02 + A06) 
M796 - VERIFY 100 PF CAP. 

PERFORM RESISTANCE CHECKS ON] 

=E===--·-----, 
EXECUTE DH11 DIAGNOSTIC IN {DP11 - ZDHM" WITH MCU 
EXTERNAL MODE AND OBTAIN THREE -- LOGIC TEST DISABLED 
PASSES WITHOUT ERROR <SW10 =1 > 

CHECK BOARDSEATING. MODULE 
CONFIGURATION. OR REPAIR DH11 

TURN'POWER OFF. CONFIGURE THE] ~ 
M105 AND M7821. REMOVE - DM11-BB ADDRESS + VECTOR 
G727 FROM SLOT E02. ___ _ 

PERFORM RESISTANCE CHECKS ON 
BACKPLANE. APPLY POWER AND VERIFY 
VOLTAGES 

-~-

-{

1-M105 
_ l-M7821 

l-M7246 
2-M7247 

DI-I-8 



DHll INSTALLATION 

DHll INSTALLATION FLOWCHART (CONT) 

ATTACH H86l C TEST CONNECTOR 
AT MCU CABLE ENDS AND EXECUTE 
DH11 DIAGNOSTIC IN EXTERNAL MODE 
AND OBTAIN THREE PASSES WITHOUT 
ERROR 

N 

INSTALL DH11 DIST. PANEL 
AND POWER SUPPLY. CONFIGURE 
ALL LINES FOR CUSTOMER 
APPLICATION ON 4 LINE GROUPING. 
REMOVE M974 FROM SLOT B07 
AND INSTALL A DH11 DATA CABLE 
<BC08S> IN THAT SLOT ON A 
M971 MODULE. 

MARK EACH CABLE END FOR 
SOURCE AND DESTINATION. CORRECTLY 
FOLD AND ROUTE ALL CABLES 
AND ATTACH TO DH11 DIST. PANEL. 
ALSO INSTALL M974 IN DIST. 
PANEL SLOT B03 AND INSURE DIST. 
PANEL POWER SUPPLY OFF. 

EXECUTE DH11 DIAGNOSTIC IN 
EXTERNAL MODE AND OBTAIN 
THREE PASSES WITHOUT ERROR 

ZDHM" WITH MCU 
LOGIC TEST ENABLED 
<SW 10 =0> 

EXECUTE DH11 DIAGNOSTIC 

REPAIR MCU LOGIC 
AND/OR CABLES 

{

DP11 - ZDHM" WITH MCU 
- LOGIC TEST ENABLED 

<SW10 = 0> 

CHECK ALL CABLING AND 
DIST. PANEL CABLE SLOT 
CONNECTIONS 

DH-9 
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DHll INSTALLATION 

DHll BACKPLANE MODULE PLACEMENT 

01111, AA,AC,AB DH11AD, AE 
7 7 

G7360 M5906 

CABLES 
A PRIORITY A 

SELECT PRIORITY 

__ r>!I971 _ SELECT 
CABLE AND 

DATA EIA 

CABLE LEVEL 

NOTE 5 CONV. 

9 8 7 6 5 4 3 

M920 M7288 M7821 M7289 M7277 M7278 --
A 

CABLE 
INTI~.CNTL 

UNIBUS 
VECTOR 

LINE SELECT* 
-- CONNECTOR PARAMETER REGISTER 

SYSTEM CURI1ENT GATING CONTROL INPUT M405 
CONTROL ADDI~ESS 

NOTE 3 OUTPUT 
AND 

B AND4 EXTERNAL AND AND BYTE 
DATA B CLOCK RECEIVE ADDIiESS COUNT 
CABLE NOTE 6 SCANNER SELECT* REG. 

------ -' 
11,17279 11,17280 M7280 --- --

C 

FIFO 
MUL TII'LE MUL TIPLE 

- BUFFER 
UART UART 

(SILO) 
LINES LINES 
8·15 0·7 

[) 

- -----
M405 ---

E EXTERNAL 
A Ci_OCK 
NOTE 6 

--1---------
M4540 

1------

F DH11 
SYSTEM 
CLOCK 

VIEW FROM MODULE SIDE 

* REQUlllES JUMPER SELECTION 

DH-\O 



DHll INSTALLATION 

DHll BACKPLANE MODULE PLACEMENT (CONT) 

NOTES: 

BACKPLANE SHOWN WITH G727 INSTALLED AS WOULD BE THE 
CASE IF IT WERE A OHll·AA, AC, OR AE WITHOUT MODEM CONTROL. 

2. IF FIRST UNIT IN EXPANDER BOX, REPLACE M920 WITH 
BCll A CABLE. 

C 

2 1 
-

M7821 M920 

CABLE 
NPR A D 

CONTROL 

I--
M796 

UNIBUS 
NPR CONNECTOR B 
UNIBUS E 

MASTER 
CONTROL -

C F 

I--

A D 

...... 

~~ G727 

GRANT 
CONTINTY 
NOTE 1 

I--

F 

*REQUIRES JUMPER SELECTION 

DH11-AA, AC 
WITH 
DM11-BB MCU 

2 1 

M7247 M7247 

CABLES CABLES 

CONTROL CONTROL 
MUX MUX 
LINES LINES 
0-7 8-15 

M7246 M105 

CONTROL ADDRESS 

AND SELECT* 
SCANNER 

M7821 

INTR.CNTL. 
VECTOR 
SELECT * 

J l J I 
II 

NOTES: 

C 

'-- -

D 

-

E 

-

F 

DH11-AD 
WITH 
DH11-AD MCU 

2 1 

M7147 M7807 

CABLES CABLES 

MUX MUX 
AND AND 
SCANNER UNIBUS 
CONTROL CONTROL 
LINES LINES 
0-7 8-15 

ADDRESS 
AND 
VECTOR 
SELECT* 

'I 

VIEW FROM MODULE SIDE 

3. IF LAST UNIT IN BOX, REPLACE M920 WITH BCllA CABLE WHEN 
EXPANDING TO NEXT BOX. 

'---

-

I-

4. IF LAST UNIT ON UNIBUS, REPLACE M920 WITH M930 TERMINATOR. 

5. FOR DIAGNOSTIC CHECKOUT OF DHll-AA, AB, AC, REPLACE M97l 
(B07) WITH M974 TURNAROUND MODULE. 

6. MODULE SLOTS PROVIDE FOR ADDITIONAL CLOCK RATES. 

DH-li 



DHll INSTALLATION 

DHll DATA CONTROL DEVICE ADDRESS JUMPER SELECTION 

M7277 MODULE: 

• SLOT 4 

~DDD 

/W7 

~ £2 ~W4 

D ~D ~I: 
-~@~, 

WB W'I1 W12 Wl0 W9 

• RESIDES IN FLOATING ADDRESS SPACE (SEE APPENDIX A) . 

• DEVICE ADDRESS RANKS 7. 

MSB ISH 

tH~~I~S .. 33.~~J. 7 \6 I "\ ~ TT)~ 
I I 1 ---JUMPtRS----.E~~iE 

-,--,--, -.- I I , , ,-- -
I I I I • I 1 I I 1 
I. 1 I I I 

Df. VICE 

NUMBERS 
W12 Wl1 Wl0 W9 WB W7 W6 W5 W4 ADDRESS _. __ ._._-- ...... _. .... --I--- ---------

760000 
OUI 150070 

OUT 760040 
(JIJT ()UI 1600GO 

(JU 1 160100 
(JUT (JUT 760170 
(JUT (JUT 1601~0 

OUT (JUT OUl 760160 

OUT 760200 
(JUT (JUT 760/20 
(JUT (JUl lG0740 
(JUT (JUI (JUI l{'iQ/GO 

OUT our 16030(J 

OUT 1(}O40[) 

/!;o~)oo 

! 1 ()IJT our 
! {)lJTCJlJTOIJT 

1______ {Jl}1 

7GOGOO 

lliO/OO 

\JOTI JlHviPFn (JlJT nrSP()/"JDS TO I OCICl\l Of'Jr O[\J TI![" IHJI111J~ 

DH-12 



DH11 INSTALLATION 

DMII-BB MODEM CONTROL DEVICE ADDRESS JUMPER SELECTION 

M 1 05 MODULE: 

• SLOT El 

• THE DMI1-BB RESIDES IN FIXED ADDRESS SPACE STARTING ATI 
770500 

W"~ 

=~~'---.:g --c:::r - :: ] 

::~fi I ~ CJ ~ 
W5 ________________________ _ 

W4 

W3 

JUMPER 
NUMBER W12 W11 

OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 

JUMPER SELECTION 

1 I 
I 1 I 
I I I 

W10 W9 W8 W7 W6 W5 W4 W3 

OUT OUT 
OUT OUT OUT 
OUT OUT OUT 
OUT OUT OUT OUT 
OUT OUT OUT 
OUT OUT OUT OUT 
OUT OUT OUT OUT 
OUT OUT OUT OUT OUT 
OUT OUT 
OUT OUT OUT 
OUT OUT OUT 
OUT OUT OUT OUT 
OUT OUT OUT 
OUT OUT OUT OUT 
OUT OUT OUT OUT 
OUT OUT OUT OUT OUT 

NOTE: JUMPER OUT RESPONDS TO LOGICAL ONE ON THE UNIBUS. 

DH-13 

LSB 

DEVICE NUMBER 
ADDRESS OF UNIT 

770500 1ST 
770510 2ND 
770520 3RD 
770530 4TH 
770540 5TH 
770550 6TH 
770560 7TH 
770570 8TH 
770600 9TH 
770610 10TH 
770620 11TH 
770630 12TH 
770640 13TH 
770650 14TH 
770660 15TH 
770670 16TH 

MAX#/SYS. 

June 1982 



DHll INSTALLATION 

DHll DATA CONTROLjDMlJ-BB MODEM CONTROL VECTOR ADDRESS JUMPER 
SELECTION 

M7821: 

• SLOT A6 FOR DATA 
CONTROL 

• SLOT FI FOR DMIl
BB MODEM 
CONTROL 

• W9 - NORMALLY 
IN, EXCEPT FOR 
PDPIl/15s or 20s. 

PRIORITY PLUG PLACEMENT 

W2 

/ 

~ 
~~M~782~1 ____ r-____ .~ ____ r-__ ~~-

DHII-AA, AB OR AC G7360 MODULE, SLOT A 7 

W5 

DH II-AD, AE - M5906 MODULE, SLOT AB 7 

{ 

rHANSMIT 
PHIOAITY 

~PLU(' 

EB 

c:::::s 
E5 

RECEIVE __ --+--- c:=3 

/:~:~"'n 

DH-14 



DHll INSTALLATION 

DHll DATA CONTROL/DMII-BB MODEM CONTROL VECTOR ADDRESS 
JUMPER SELECTION (CONT) 

M7821 MODULE, 
SLOT A6 

OAT A CONTROL VECTOR SELECTION 

LSB 

7 65 ~ffi 

JUMPER 
W8 VV7 W6 W5 W4 W3 W2 

VECTOR 
NUMBER ADDRESS 

IN IN iN- 300 
IN IN IN IN 310 
IN IN IN IN 320 
IN IN IN IN IN 330 
IN IN IN IN 340 
IN IN IN IN IN 350 
IN IN IN IN IN 360 
IN IN IN IN IN IN 370 

IN IN 400 

IN IN IN 500 

IN IN IN 600 

IN IN IN IN 700 

• W2 MUST ALWAYS BE IN: XXO = RECEIVE i XX4 - TnANSMIT 
NOTE: JUMPER INSTALLED PRODUCES LOGICAL ONE ON THE 
UNIBUS. 

DMII-BB MODEM CONTROL VECTOR SELECTION 

MSB 

M7821 MODULE, 
SLOTF 

NOTE 

LSB 

" ""~ 1 

I : I 0 JUMPERS 

I 1 1 I 

I I I 
I I 

JUMPER 
W8 W7 W6 W5 W4 W3 W2 

VECTOR 
NUMBER ADDRESS 

IN IN 300 
IN IN IN 304 
IN IN IN 310 

IN IN IN IN 314 
IN IN IN 320 
IN IN IN IN 324 

IN IN IN IN 330 
IN IN IN IN IN 334 
IN IN IN 340 
IN IN IN IN 344 

IN IN IN IN 350 
IN IN IN IN IN 354 
IN IN IN IN 360 
IN IN IN IN 364 
IN IN IN IN IN 370 
IN IN IN IN IN IN 374 

IN 400 

IN IN SOO 

IN IN 600 

IN IN IN 700 

JUMPER INSTALLED PRODUCES LOGICAL ONE ON THE UNIBUS 

DH-15 



DHl1lNSTALLATION 

DHI1-AD MO][)EM CONTROL DEVICE/VECTOR ADDRESS JUMPER SELECTION 

M7807 MODULE, SLOT CDEF 1 

W18 

VI!lO 

W1:4 

W'I 

W7 W3 

W17 W13 W16 

W4 W6 

OH-16 

Wl1 

W9 

W8 

W15 

MK-2600 



DHll INSTALLATION 

DHII-AD MODEM CONTROL DEVICENECTOR ADDRESS JUMPER SELECTION 
(CONT) 

LSB 

5 _1
4

---.,1
3.1'1' 10 I 

JUMPER 
WB W14 Wll W9 Wl0 W17 W16 W13 W12 W15 

DEVICE NUMBER 
NUMBER ADDRESS OF UNIT 

OUT OUT OUT 770500 1ST I 
OUT OUT OUT OUT 770510 2ND 
OUT OUT OUT OUT 770520 3RD 
OUT OUT OUT OUT OUT 770530 4TH 
OUT OUT OUT OUT 770540 5TH 
OUT OUT OUT OUT OUT 770550 6TH 
OUT OUT OUT OUT OUT 770560 7TH 
OUT OUT OUT OUT OUT OUT 770570 BTH 
OUT OUT OUT 770600 9TH 
OUT OUT OUT OUT 770610 10TH 
OUT OUT OUT OUT 770620 11TH 
OUT OUT OUT OUT OUT 770630 12TH 
OUT OUT OUT OUT 770640 13TH 
OUT OUT OUT OUT OUT 770650 14TH 
OUT OUT OUT OUT OUT 770660 15TH 
OUT OUT OUT OUT OUT OUT 770670 16TH 

MAX #/SYS. 

NOTE: JUMPER OUT RESPONDS TO LOGICAL ONE ON THE UNIBUS. 

DHII-AD MODEM CONTROL DEVICENECTOR ADDRESS JUMPER SELECTION 
LSB 

~-+ __ r--+ __ .--+ __ +--+ __ ~~_6~_5~_4~~ 
14-----JUMPERS-~ 

I I I 
I I I 

I I . I I I 

JUMPER 
Wl W5 W4 W6 W7 W3 W2 

VECTOR 
NUMBER ADDRESS 

IN IN 300 
IN IN IN 304 
IN IN IN 310 
IN IN IN IN 314 
IN IN IN 320 
IN IN IN IN 324 
IN IN IN IN 330 
IN IN IN IN IN 334 
IN IN IN 340 
IN IN IN IN 344 
IN IN IN IN 350 
IN IN IN IN IN 354 
IN IN IN IN 360 
IN IN IN IN IN 364 
IN IN IN IN IN 370 
IN IN IN IN IN IN 374 

IN 400 
- --

IN IN 500 
- -_. 

IN IN 600 
- -.-

IN IN IN 700 

NOTE: JUMPER INSTALLED PRODUCES LOGICAL ONE ON THE UNIBUS. 

DH-17 June 1982 



00 

DMII-AA DISTRIBUTION PANEL MODULE PLACEME:\T 

EiA LEVEL CONVERSION DTR-RTS JUMPER CARDS EiA LEVEL CONVERSION 

TUR~~AROU~ .. D 
CONNECTOR 

i STORAGE 

//f' A ::~ 
_ ARND 

H861 

I B TURN 
l ARND 

23 22 
M5960 M596() 

LINES LINES 
12-15 8-11 

M5960 M5960 

LINES I LINES 
4-7 I 0-3 

DATA LINES ONLY 
IDMll-DAI 

DATA A~JD MODEM CO~~TnOL OR r=OR i"viODEivi CONTRuL 
(DMll-DCI (DMll-DBI 

~------------~y~--------------~ 
CABLE CARDS FOR 

INPUT/OUTPUT 
OPTION COMPONENTS 

DM11-DA 
I 1 - M596 OR M5960 * 
! 20mA LEVEL CONVERTER 

20mA LEVEL CONVERSION 
4 LINES 4 - M973 

DATA ONLY 20mA MATE-N-LOK 
CABLE CARDS 

1 - M594 
EIA LEVEL CONVERTER 

4 - W404 
DTR-RTS PULL UP CARDS 

DM11-DB 4 - BCOl R * 
EIA LEVEL CONVERSION EIA CABLE CARD 

4 LINES ASSEMBLY 
DATA ONLY OR 

4 - M970* 
CABLE CARDS 

4 - BC05C 
EIA CABLES 

4 - M594 

DMll-DC 
EIA LEVEL CONVERTER 

4 - BCOl R * 
EIA LEVEL CONVERSION EIA CABLE CARD 

4 LINES ASSEMBLY 
DATA AND OR 

MODEM CONTROL 4 - M970* 
(DM11-BB MCU REQD) CABLE CARDS 

4- BC05C 
EIA CABLES 

*REQUIRES JUMPER SELECTION 

I 

DATA LiNES Oi\lLY 
(DMll-DB) 

r-"---l 
5 4 

M594 M594 

LINES LINES 
12-15 8-11 

M594 M594 

LINES LINES 
4-7 0-3 

SLOT LOCATION 

B22.B23.A22.A23 

B6 THRU B21 

B4B5.A4.A5 

A6 THRU A21 

B6 THRU B21 

B6 THRU B21 

ONTO M970 

A6 THRU A21 

B6 THRU B21 

B6 THRU B21 

ONTO M970 

CABLES 

1:~~~1 
~ DHll-AAAC 

" DATA CABLE 
M974 

TURNAROUND 
-DIAGNOSTIC ONLY-

o :c --



DUll INSTALLATION 

M596jM5960 JUMPER SELECTIONS 

M596 rtJ M5960 rnW4 

()o()oo W3 

0-0. L W2 

0-<). W1 

W4 W3 

SLOTS JUMPERS 

B22 B23 A22 

0 4 8 

1 5 9 
LINES 

2 6 10 

3 7 11 

A23 M596 

12 W4 

13 W2 

14 W1 

15 W3 

M5960 

W2 

W4 

W3 

W1 1 
REMOVE JUMPER 
FOR SPEEDS ABOVE 
150 BPS ON THE 
ASSOCIATED LINE 

BCOIRjM970 MODEM CONTROL JUMPER SELECTION 

TO/FROM 
EIA CABLE 
(MOOEM) 

A. BCOIR 

202 

_-----tI--EIA 

------!I-- 202 
-c:::J-_ I 
~~811 ________ I-EIA 

'----~~BUSY 

EIA CONNECTOR BACKPLANE 
PIN NUMBER PIN NUMBER 

REQUEST TO SEND ~: l2 tBUSY 

FORCE BUSY 25 -------'-- Sl 

SERIAL ClK RX 

SEC RX DATA 
BEll 202 

SEC RX DATA 
EIA 

SEC TX DATA 
BEll202 

SEC TX DATA 
EIA 

RING 

DATA TERMINAL 
READY 

r-------.--J2 

Fl 

~
02 

11 El 

EIA 
14 

~ 
~M2 

~.---~R2 

·301 JUMPERS ARE NOT USED 
ON M9700 CARD (BCOI R) 

TO/FROM 
BACKPLANE 
(LOGIC) 

DH-19 

B. M970 

JUMPER DMll-DB DMll-DC 

BUSY OUT OUT 

EIA OUT OUT 
------ ------

EIA OUT OUT 

811 OUT IN 

202 IN IN 

----------
202 IN IN 

301· IN IN 
----1----- --:---
301· IN IN 



0"11 INSTALLATION 

H317-8 DISTRIBUTION PANEL JUMPER CONFIGURATION 

If~o~ 
L?-~ 

I I I I I I I 

o ~~i~i~~ 
-I I I I I I I 

MODEM 
TYPE 

DESCRIPTION 

103A 300 BAUD FULL DUP 

JUMPERS 

6 2 3 4 

300 BAUD FULL DUP IN. • 

EIA 

JUMPERS 

JUMPERS 

JUMPERS 

JUMPERS 

JUMPER CONFIGURATIONS ARE TYPICAL FOR ALL 16 LINES. 
ONLY THE JUMPER NUMBERS VARY (SEE TABLE DH-3) 

C,:..:.-17 _DAT_
A007_J ~ 

,J.~~d,J,J.obc1 
~~~~~~~~ 
I I I I I I I I ------------------------------------------.-----------' 

DTH COMMON..!:.5V) RTS COMMON (+5V) 

W34 
o---DTR 00 RTS 00 

W35 DTR 01 RTS01 
W36 DTll02 RTS 02 
W37 DTR 03 RTS03 

W3L-DTR 04 RTS 04 

W3~DTR05 
W40 DTR 06 RTS 06 
W41 DTR 07 RTS07 

OH-20 



DHll INSTALLATION 

"317-B DISTRIBUTION PANEL JUMPER CONFIGURATION (CONT) 

EIA CONNECTOR 
PIN NUMBER 

REQUEST TO SEND 4~()O_-~-_'''' FF,R,EE & f' * 
FORCE BUSY 25 ~ 

W6 
BUSY 

SEC RX DATA 17 81 I 

(811) ~4 
SEC RX DATA 12 X,D,W & A * 
(BELL 202) 
SEC RX DATA 16 EIA 
(EIA) W3 

SEC TX DATA 11 
(BELL 202) ~o+----r--' Z,B,Y&C* 

SECTXDATA~ 
(EIA) W2 

* CONNECTOR/PINNINGS 
VARY, DEPENDING ON 
LINE NUMBER 
(SEE TABLE DH-3) 

~OB I I I 1~09 I I I I~?O I I I IO?l I I I 1~?2 I I I 'D?3 I I I 1~~4 I I "D?5 0 ~~~~ ~~~~ ~<Dfil~ ~~ii i~~ ~~~~ ~~~:e I I I I 
I I I I I I I I 'ff"f I I I I I I I I I I I I I "f"f"f~ ~(;;al~ 

;::;::;::;:: 
II I I 

1 14 1 14 1 14 1 14 1 0 14 1 0 14 1 0 14 1 14 

5':'::19~M_C_U_8 __ 1_1 -J 
I I I I I I I 

o i~~~~fi 
I I I I I I I 

DTR OB 

DTR 09 

DTR 10 

DTR 11 

DTR 12 

DTR 13 

DTR 14 

DTR 15 

DH-21 

5""21~M_CU_12_-1_5~J 
I I I I I I I I 

~i~I~~~~ 
I I I I I I I I 

RTS COMMON (+5V) 

_ RTS 08 

_ RTS 09 

_ RTS 10 

_ RTS 11 

_ RTS 12 

_ RTS 13 

_ RTS 14 

_ RTS 15 

o 



DHlllNSTALLATION 

H317-B MODEM SIGNAL JUMPER SELECTION 

Table DH-3 H317-B Modem Signal Jumper Reference 
r-----.---.-.. ---,--------

MO[)EM 
SI(;NAI. 

REQUEST TO 
SEN[) (PI'I,j 4) 

EIA SECONDARY 

LINEN 

00 
01 
02 
03 

04 
05 
06 
07 

10 
II 
12 
13 

14 
15 
16 
17 

-------------
CONNECTOR 
PIN NO. 

II 
R 
u: 
p 

IT 
R 
n·: 
p 

FF 
R 
FE 
p 

rF 
R 
FE 
p 

.R JUMPF 
NO. 

Wf. 
W~ 

WIO 
WI4 

W51 
W55 
W59 
W61 

W67 
W71 
W75 
W79 

-

RECEIVE (PIN 16) 
,.--

CONNECTOR Jl\1PER 
PIN NO. 'l,j0. 

X WI 
[) WX 
W WI2 
A \\- If. 

X W20 
[) W24 
W W2X 
A W32 

X W53 
[) W57 
W W61 
!\ W65 

X W69 
D W73 
W W77 
A WXI 

--'----

DII-22 

DISTRIBUTION I 
P\NEL 
CONNECTOR 

Ii() 

--

II x 

--

II') 

--

121 

--



0"11 INSTALLATION 

Table DH-3 H317-B Modem Signal Jumper Reference (Cont) 

MODEM BELL 811 CONTROl. EIA SECON[)ARY 
SIGNAL SERIAL CLK RX (PIN 17) TRANSMIT (PIN 14) I>ISTR I Bl !TION 

PA"iEl. 

LINEN CONNECTOR JUMPER CONNECTOR JlIMPER CONNECTOR 

PIN NO. NO. PIN NO. NO. 

00 X W4 Z W2 

01 D W9 H W7 

02 W WI3 Y WII .l1() 

03 ;\ WI7 C WI5 

04 X W21 Z WI9 

05 D W25 B W23 

06 W W29 Y wn .11K 

07 A W33 C W.11 

10 X W54 Z W52 

II D W58 B W56 

12 W W62 Y W60 
.Ill) 

13 ;\ W66 C W64 

14 X W70 Z W68 

15 D W74 B W72 

16 W W78 Y W76 J21 

17 A W82 C W80 

DH-23 



DHII CABLING 

DH 11 Cabling 
This se(:tion contains cabling diagrams for DHII-AA or AC with DMII-BB Modem Control 
and the DHll-AD, AE with DHll-AD Modem Control. These diagrams also show correct test 
connector placement. Details of each DB 11 cable are provided in Chapter 3; test connector in
formation is included in Chapter 4. 

NOTE 
Refer to Tech-Tip #11 for Diagnostic testing and cabling. 

DHII-AA, ACjDMI1-BB CABLING 

DATA) 
0·15 
(Bll 

NOTE 2 

/.Al (Coo2Jll 

~ A2 (Coo2J21 

__ ~:....-- A3 (CoolJll 

__ -=~==-=.__ _- 81 (B07) _-'.A::.;:IB=.;BE:.=.D..:.S;;:.ID:;..E L:'.;.P ____ B2.CoolJ2 MCU 12-15 

~----- f - B2 (COOl J21 

NOTE 1 , 

Bl _...;R.;:.:IB:;.:::B""ED:..--, 

_-'R""IB""BE""D_+-____ A3-CoolJl MCU B-ll I 
I 

\ I 
\ I ..... \ "', ... ~, 

I \ , \ 
I \ 
I 
I 
I 

A2_-'R""IB""BE""D-'--+ _____ A2-CD02J2 MCU 4-7 

_...;R"'IB:.::;BE==D_+ _____ Al-Coo2Jl MCU 0-3 

,-_..;:S",MO,,-,O;,.;.T:.;.H_ Bl-B07 DATA 0-15 

A2 A3 Bl B2 

~~~~~~-.Jf. 

PANEL 

FOLD DATA CABLE 
TO CREATE HALF TWIST 
50 THAT ALL CABLES 
ARE RIBBED SIDE UP. ALSO 
RELOCATE DATA CABLE SO THAT 
IT 15 BETWEEN B2 AND A3. 

DH-24 

DIITA CABLE 
RIBBED SIDE DOWN 



DHII-AA, ACjDMII-BB CABLING (CONT) 

Bl-B07 
A2-Coo2J2 

A3-CoolJl 

B07 

SEE NOTE 3 

M7247 
COOl 

CONTROL MUX LINES 8-15 

NOTES: 
1. TO INSTALL BC08S CABLE TO M971-B07: 

0) REMOVE G7360-A07 AND M7B21-AOS. 
b) ROUTE CABLE DOWN THRU MODULES 
c) CONNECT CABLE TO MOOULE WIRE SIDE 

AGAINST BOARD. 
d) REINSTALL MODULES REMOVED. 

2. TO INSTALL BCOBR CABLES TO M7247"s COOl & coo2: 
0) REMOVE M7B21-A02 & M796-S02. 
b) ROUTE CABLES DOWN THRU MODULES. 
c) CONNECT CABLES TO MODULES, SHIELD 

SIDE AGAINST BOARD. 
d) REINSTALL MODULES REMOVED. 

3. CIRCLED ITEMS INDICATE LABELS WHICH 
MUST BE ATTACHED AT CABLE END. 

OH-25 

DUll CABLING 

/ DISTRIBUTION PANEL LOCATION 

I r DHll LOGIC LOCATION 

B2-CD01J2 



DUll CABLING 

DHII-AD, AE/DHI l·AD MODEM CONTROL CABLING 

J20 ~~D SIDE UP 

J21 ~~~---t-----'C'F01J2 TO J21 MCU 12-15 

J19 ~13!~ .. ____ . . C,FOl Jl TO J19 MCU 8-11 

Jl 7 ~B::.oE:.:::D_--1------, 

.J18 ~~~-+----C'F02J2 TOJ18 MCU4-7 

,J16 ~~D C-F02J1 TO J16 MCU 0-3 -------

AB07J2 TO J17 DATA 0-7 

.~g!~. AB07Jl TO J20 JATA 8-15 

LINE 15 

H317-B 
DISTRIBUTION 
PANEL 

H315 
TEST CONNECTOR 

LlNEC 

" 

"""\; /~ " '-./ /' /"'"""",,.. ~" 
BC05C -"" I • 

EIAICCITT •... "'. .... "',(7-
CABLE 

~~ 
rEST CONNECTOR 

DII-26 

INSERT CABLES SO 
THAT RIBBED SIDE 

'\. FACES OUT 
~ (ALL 6 CABLES) 

J16/ 

" 

FROM DHll 
MODULES 

I 

J20 

A 



DHll CABLING 

DHII-AA, AEjDHII-AD MODEM CONTROL CABLING (CONT) 

8,----1 RIBBED 
SIDE 

DOWN 

--------------
'" AB07-J1 TO J20 CDEF02-J1 TO J16 

" 'j;AB07-J2 TO J17 CDEF02-J2 TO J18 
CDEF01-J1 TO J19 

~~~~~,.,...-'-------

A 

NOTES: 

1, TO INSTALL M7807 AND 
M7147 OR M7808 CABLES: 
a)REMOVE M7821 FROM A02 

AND M796 FROM B02, 
b)ROUTE CABLES DOWN 

THROUGH MODULES, 
c)CONNECT CABLES TO MODULES 

RIBBED SIDE OUT. 
d)REINSERT M7821 AND M796, 

2, CIRCLED ITEMS INDICATE LABELS 
WHICH MUST BE ATTACHED AT 
CABLE END, 

MUX AND SCAN 
CONTROL LINES 0-7 

(CDEF02) 

M7807 
MUX AND SCAN 

CONTROL LINES 8-15 
(CDEF01 ) 

DH-27 

J17 J21 

CDEF01-J2 TO J21 ON 
THE DISTRIBUTION 

PANEL 

DH11-AD 
MODEM CONTROL 



0"11 DIAGNOSTICS 

DH 11 Diagnostics 
Four diagnostic programs are available to support the DH II in PDP-II systems. These diagnos
tics are listed in Table DH-4. 

Table DH-4 DHll Diagnostics 

Diagnostic PDP-II 
Function Diagnostic Name Systems 

-
Checks DHII DH II Diagnostic (C)ZDHM** 
Functional 
Logic 

Checks DHII Data Reliability Test (C)ZDHN** 
Line Logic 

Checks DHII Modem Control 
Modem Control Diagnostic (D)ZDHK** 

DHII Interprocessor Test 
Link Program (lTEP) 
Testing ITEP Monitor (D)ZITA ** 

DH II Overlay (D)ZDHL** 
-

DH-28 



DUll DIAGNOSTICS 

CZDHM Diagnostic Summary - The CZDHM includes 44 tests to verify all of the functional 
logic and 4 additional tests for limited modem control testing. Each line may be tested separate
ly, up to a total of 256 lines. Comprehensive error reports are available for complete fault isola
tion (see program document). 

CZDHN Diagnostic Summary - The CZDHN is a general purpose test and exerciser that con
sists of the following three independent subprograms: 

• Subprogram 1 - Data Reliability Test (Starting Address 200). Checks up to 16 
DH lis, all lines one at a time, using various combinations of line parameters. 

• Subprogram 2 - Single Line Echo Test (Starting Address 214). Provides the capabili
ty to compose messages sent to an attached terminal or messages echoed from the 
terminal. 

• Subprogram 3 - Data Patterns/Cable Tests (Starting Address 220). Provides a varie
ty of data patterns to be transmitted and turned around using an H315 Test Con
nector at the cable end. 

NOTE 
To use default parameters, start at address 204. 

DZDHK Diagnostic Summary - The DZDHK is a Modem Control diagnostic that consists of 
the following four test groups: 

• Group 0-

• Group I -

• Group 2-

• Group 3 -

Tests all scanner and line multiplexer functions. 

Tests a single line using modem cable and H315 test connector. 

Connect-Disconnect test for 103A modems. 

Connect-Disconnect test for 202C modems. 

Running DHll Diagnostics 
Two procedures (One for running CZDHM and CZDHN: one for DZDHK) for running DHII 
diagnostics are provided as follows. 

CZDHN and CZDHM diagnostics can be executed automatically using the internal autosizer 
routine by setting SWR Bit 0=0. These diagnostics can also be executed manually (where oper
ator intervention is needed to enter correct parameters), by setting SWR 0 = I. CZDHM can 
also be executed without the modem control tests by setting SWR 10= I. 

Running CZDHM and CZDHN Diagnostics - The following summarizes running DH II diag
nostics. Tables DH-5 through DH-8 pruviae descriptions of the parameter inputs for each of the 
diagnostics. 

DH-29 



DUll DIAGNOSTICS 

Table DH-5 Typical CZDIIMjCZDHN Diagnostic Parameters 

Parameter Question Description 

----------------------.-----+.----------------------------------.--------
Type No. of addresses (octal) 
between vectors (10 or 20) !.Q. CR 

Type SCR address for first 
DHIl. __ <CR> 

Type Vector Address for first 
DHI L ____ <CR> 

Type device selection parameter 
____ <CR> 

Type Line Selection Parameter 
_____ <CR> 

Enter 10 or 20 followed by <CR>. If modem control 
vectors are interleaved with DH II vectors, CZDHN 
only enter 20. For standard DH II contiguous vectors 
enter 10. 

Enter the device address in DH II octal of first device 
followed by <CR>. 

Enter the Vector address for the first DH II followed by 
<CR>. 

Enter octal number encoded as follows. 

BitOO= I Test DHII #00 
BitOI = I Test DHII #01 
Bit02=0 Do not test DHII #02 

Bitl5=1 Test OJ-III #15 

Examples: 

177777 <CR> Test all 16 DH II's 
100000<CR> Test only DHII #17(8) 
000005<CR> Test DHII #00 and 02 
If a <CR> only is entered the program will default to 
the last device select parameter entered. If this is the 
initial load it will default to 000003 (DH I 1 #00 and 
01 ). 

Enter line number(s) in octal (same format as device se
lection above). 

If a <CR> return only is typed the program will 
default to 16. Lines for all programs except CZDHN 
subprograms 2 and 3, which default to line 00. 

If more than one DHll is tested, the same combination 
of lines will be tested on all DH II's selected. 

----------------------------------------
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Table DH-6 Additional Parameter Inputs for CZDHN Subprograms 2 and 3 

Parameter Question 

Do you want to change "LPR" (Y 
or N)? ___ :s:::CR> 

TRANSMITTER SPEED? --:<CR> 
RECEIVER SPEED? ___ <CR> 

CHAR LENGTH (6, 7, or 8)? 
__ <CR> 

NO, OF STOP BITS (1 or 2)? 
__ <CR> 

PARITY SELECTION (E, 0, OR <CR»? 
__ <CR> 

FI LLER CHARACTER? __ <CR> 

FI LLER COUNT ? ___ <CR> 

Description 

Enter Y for YES or N for NO 

If this is the first pass and NO is entered, 
the program will default to: 9600 baud, 8 
bit characters, 1 stop bit and odd parity; 
otherwise it will default to the previous 
LPR selection and the program proceeds 
with FILLER CHARACTER prompt be
low. 

If yes, program proceeds with next 
prompt. 

Enter one of 13 available speeds for trans
mit and receive followed by <CR>. For 
134.5 baud, do not enter decimal point. 

Enter desired number followed by 
<CR>. 

Enter desired number followed by 
<CR>. 

Enter desired condition 0 followed by 
<CR> =ODD E followed by 
<CR>=EVEN 

Enter just <CR> for NO parity 

Enter desired filler character followed by 
<CR>. For NULL filler just enter 
<CR>. 

Enter 1, 2, 3 or 4 followed by <CR>. En
ter just <CR> for o. 

For additional parameters for Subprogram 2, refer to Table DH-9; for Subprogram 3, refer to 
Table DH-IO. 
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Table OH-7 Additional Parameter Inlmts for CZDHN Subprogram 2 

Parameter Question I Description 

NOTE 
The following parameter questionaire applies only to subprogram 2. 
Refer to Table DH-9 for continued subprogram .3 parameters. 

SEND MODE - (Y OR N) Y < CR> 

TYPE SEND BUFFER - TERMINATE 
WITH CONTROL-C 

SEND MODE- (Y OR N) N <CR> 

Testing Line 00- Go type 
in on test line 
TYPE:[CONTROL-C TO EXIT] 
[CONTROL-E TO ECHO BUfFER] 

Enter Y for yes or just <CR> for no. If 
yes, the following prompt appears. If no, 
the program assumes ECHO mode (sec 
below). 

At the console, type in any characters you 
wish to send to the test terminal. Always 
start the buffer with CR, LF. 

Example: 

CR, LF 

THE QUICK BROWN ... DOGS BACK 
CONTROL-C 

Remembc:r to end the buffer with CON
TROL-C. Once the buffer is sent, the pro
gram will repeat the procedure beginning 
with the prompt TYPE LINE # (00-17 
OCT AL) ___ ~CR> 

Program assumes ECHO mode. 

At the test terminal, type in any charac
ters you wish to echo through the DH II 
back to the terminal. 

1. To echo complete message, termi
nate with CONTROL E. 

2. To return to console, type CON
TROL-C. 

At the test terminal verify that the echoed 
characters match the original. 
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Table DH-8 Additional Parameter Inputs for CZDHN SllIbprogram 3 

Parameter Question 

BUFFER SIZE (l-512) __ <CR> 

PATTERN TYPE? (A, V, D, R, S, B 
or <CR>? 

SET SR7= 1 TO LOCK ON PATTERN 

TYPE IN TEST BUFFER - TERMINATE 
WITH CONTROL-C 

TYPE SINGLE TEST CHAR __ <CR> 

Description 

Enter decimal number of buffer size. En
ter <CR> only for default buffer size of 
256. 

Enter the desired data pattern described 
below. 

A ALTERNATING 1/0 
U BINARY UP COUNT 
D BINARY DOWN COUNT 
R RANDOM DATA 
B TYPED IN BUFFER 
S SINGLE CHARACTER 
<CR> SEQUENCE OF A, U, D, AND 
B 

If A, U, D, R or <CR> is entered, the 
program will transmit, receive and data 
check the selected pattern. If SR 7 = 1 the 
program will loop on the selected pattern, 
otherwise the program returns to the: 

BUFFER SIZE (1-512) prompt. 

If B is selected, the following prompt ap
pears. 

Enter any characters that you wish to use 
as the data pattern followed by CON
TROL-C. The program begins when 
CONTROL-C is entered. 

If S is selected as the pattern type, the fol
lowing prompt appears. 

Enter any single character followed by 
<CR>. The program will fill the buffer 
with the selected character and begin exe
cution. 

Running DZDHK Diagnostics - The DZDHK diagnostic is used to check various functions of 
DH 11 Modem Control. Typical parameter selections are provided in Table DH-9. Start pro
gram at address 002 with SWRO= 1. 
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Table DH-9 DZDHK Diagnostic/Parameters 

Paramelter Question 

------------------------
VECTOR ADDRESS ___ <CR> 

CONTROL REGISTER ADDRESS 
___ :::::CR> 

LINE SELECT PARAMETER 
___ -<CR> 

TEST-. __ CR 

Description 

Enter the correct vector address followed by 
<CR>. If entry is incorrect, program will type "?" 
and repeat prompt. If entry is not the device under 
test, program halts. 

Enter the correct 6 digit control register address fol
lowed by <CR>. If entry is incorrect, program will 
type "?" and repeat prompt. If register address is 
non-existent, the program halts. 

Enter line number in octal followed by <CR>. 

BITOO= 1 Test line #00 
BITOI = 1 Test line ilOI 
BIT02=0 Do not test line #02 

BITI5=1 Test line #15 

Examples: 

177777 <CR> Test all 16 lines 
100000<CR> Test line 17(8) only 
000005 <CR> Test lines 00 and 02 

Enter 3 digit number for the Test Group desired fol
lowed by <CR> 

Test Group 0=000 
Test Group 1 =001 
Test Group 2=002 
Test Group 3=003 

Refer to examples of each selected test and addition
al parameter as required. 

For Test-OOO <CR> - The program prints the title; "16 LINE SCANNER TEST" and begins 
testing. Turnaround test connectors are not needed for this test. 

For TESlr-OOl <CR> - The program prints the title followed by one additional parameter 
prompt; 

SINGLE CABLE TEST LINE 
NUMBER ____ <::CR> 

Enter the correct line number being tested followed by 
a <CR>. An H313 test connector must be attached to 
the Modem Cable for the selected line. 

---------------------------.----~.----------------.-----------------------
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Table DH-9 DZDHK Diagnostic/Parameters (Cont) 

Parameter Question I DescriptiOll 

For Test-002 <CR> and Test 003 <CR> - The program prints the title and thc following 
parameter prompts. 

103A or 202C Connect-Disconnect 
Test 

ANSWER LINE - ___ ~CR> 

DIAL ANSWERING DATA SET 

Procedure for line connection: 

Enter the line number that will originate the call (0-17 
octal) followed by <CR>. 

Enter the line numbcr that will answer thc call (0-17 
octal) followed by <CR>. 

You have about 5 minutes to makc conncction be
tween the two data sets. Follow the procedure below. 

I. Place answering data set in AUTO-ANSWER mode. 
2. Place originate data set in TALK mode. 
3. Dial answering data set from originate data set. 
4. Wait for tone, then press DATA button. Data indicator should light on both data sets. 

NOTE 
The program now waits for interrupts from the modem control. If 
the connection was properly established the program will print the 
following prompts. 

TYPE TTY KEY TO DISCONNECT Press any key at the terminal. This causes the program 
to begin the disconnect sequence. When the sequcnce 
is completed, the following message is printed, in
dicating successful completion. 

103A or 202C TEST COMPLETE Indicates DONE, no errors. 

SPECIAL CONTROL FUNCTIONS: 

• CONTROL-C - Escape from current test and select a new test. 

• CONTROL-V - Changes vector and register address. 

• CONTROL-D - Changes line number. 

DH-35 



DHll MAINTENANCE AIDS 

DHII Register Bit Assignments 
Register bit assignments for the DHII are shown below. 

SYSTEM CONTROL REGISTER 00 (READ/WRITE) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

TRANSMITTER 
INTERRUPT 

STORAGE 
INTERRUPT 

MASTER 
CLEAR 

MAINTENANCE 

MEMORY 
EXTENSION 

CLEAR RECEIVER 
MEM INTER ENABLE 
NON·EX 

LINE 
SELECTION 

TRANS & 
NON·EX 
MEM INTER 

NON·EX 
MEMORY 

INTER . 
RECEIVER 
INTERRUPT 

* THESE BITS ARE READ/WRITE 
WHEN BIT 09 IS SET 

NEXT BECEIVED CHARACTER REGISTER 02 (READ ONLY) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

~BE! n 
~ 

NEXT RECEIVED CHARACTER 
PARITY 

VALID DATA ERROR 

PRESENT FRAMING 
ERROR 

LINE PARAMETER REGISTER 04 (WRITE ONLY) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

~----~v~-----J~----~v~------J 

TRANSMITTER RECEIVER 
HALF DUPLEX/ SPEED SPEED PARITY 

ENA8LED 

CHARACTER 
LENGTH 

FULL DUPLEX 

AUTO·ECHO 
ENABLE 

CURRENT ADDRESS REGISTER 06 (READ/WRITE) 

15 14 13 12 11 10 09 

WHEN WRITTEN = LOADS RAM 

ODD PARITY TWO STOP 
BITS 

08 07 06 05 04 03 02 

WHEN READ = CURRENT ADDRESS OF TRANSMIT BUFFER 
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BYTE COUNT REGISTER 10 (READ/WRITE) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

CONTAINS THE TWO'S COMPLEMENT OF THE NUMBER OF CHARACTERS TO BE TRANSMITTED 

tv'IK-2B35 

BUFFER ACTIVE REGISTER 12 (READ/WRITE) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

SET ONE BIT FOR EACH LINE = TRANSMIT GO 

BREAK CONTROL REGISTER 14 (READ/WRITE) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 

SET ONE BIT FOR EACH LINE = BREAK CHARACTER 

SILO STATUS REGISTER 16 (READ/WRITE) 

15 14 13 12 

SILO 
MAINTENANCE 

11 10 09 08 07 
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DRII Tech Tips/FCO Index 
This section provides tabulated listings of all Tech-Tips and FCOs issued to date on the DR11 
option. 

Table 011-10 Tech Tip Index 

Speed 
Tech Bulletin 
Tip No. Title No. 

I Erroneous Clearing or RTS 

2 DHII UNIBUS Loads 

3 DH II Parity Errors 

4 DH II Parity Operation 

5 DM II jDH II Installation 

6 H739 Loss of Output Voltage 

7 M5960 or M596 Used Above ISO Baud 

8 DMIIjDHII Glitches on INIT 

9 DH II Peripherals Handbook Error 

10 Modem Control Programming 

11 DH II Revised Checkout Procedure 

12 Power Up Problem with M7838 (DHII-AE) 

13 Power Short Circuit in DHIIjM782il 

14 DMII-BB Byte Instructions 105 

15 DHSIljCSS Ext. Clock Option Cabling Error 105 

16 DH II Power Harness Shorting 105 

17 Program Difference with M7I47 vs. M7808 160 

18 Data Tester jTurnaround 173 
-
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Table DH-ll DHll FCO History Chart 

Module FCONo. Date Reason Quick Check 

M7821 COOOI APR 72 Eliminates ground 
noise. 

M7278 DOO02 JUN 73 Parity always Etch trimmed. 
enabled. 

DOO03 JUN 73 By etch from E74, Between E74, 
pin 8 to FF2 pin 7 and pin 8. 
touching E74, 
pin 7. 

M7277 BOO03 FEB 74 INIT timing with E66 is 7440. 
MOS or solid state 
memory may fail 
DZDHC on PDP-11/45, 
or PDP-II/50s. 

M7821 SOO05 JUL 75 Grant line reflec- Added 180 ohm 
tions cause double R 11 & R 12 by E l. 
grants. 

M7277 ROO06 DEC 75 INIT timing with E8 is 74121 
solid state C89 is 100 mfd. 
memory may fail 
DZDHC on PDP-11/70. 

DHII SOO08 SEP76 Bus data to B Added wire 
INIT line cross D08Ul to F02Dl. 
talk. 

DH11 SOOll SEP76 Unused inputs Wiring A02H2-to-
& A02E 1 grounded A02C2 & A02E I-
on A02 (M7821). to A03C2. 

M7277 ROO08 NOY76 Required when DHII 9602 added at E2. 
used on PDP-11/34s. 

M7807 ROO04 APR 78 Lines 8-16 Line R34, thru R37 
Status unstable. are removed and 

R24 = 10K ohm. 

M7808 ROO05 MAY 78 ± lOY regulator R6 thru R9 
failure. deleted. 

DH11 SOO12 DEC 78 Transitions on M7147 installed in 
Modem lines backplane slot. 

C-F2. 
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DMCll OPTION 

DMCll General Description 
The DMCII is a single line, microprocessor controlled synchronous controller. It provides Di
rect Memory Access or Non-Processor Request capability, and is supported on both PDP-II and 
VAX-II systems. 

DMCII features: 

• Remote applications up to 56K b/s, 

• Local applications up to 1M b/s, 

• Compatibility with RS-232-C/CCITT V.24/V.28/ISO 2110 and CCITT V.35/ISO 
2593. 

DMCl1 Reference Documentation 
Refer to the following list of documents if the level of content in this section is insufficient: 

• DMCll Microprocessor Technical Manual- EK-DMCMP-TM 

• DMCll Microfiche - EP-DMCMP-TM 

• DMCll Print Set - MP00076 

• M8201102 Line Unit Manual- EK-DMCLU-MM 

• M9301-YJ Bootstrap Technical Manual - EK-M9301-TM 

• M9312 Technical Manual- EK-M9312-TM 
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DMCll Components List 

Table DMC-l DMCII Components 

IParts List De Option scriptioll1 

l-AR Bac DMCI sic Remote Subsystem containing: 

-YA Mi M8200 croprocessor with DDCMP microcode for remote applications 

Us cd with M8201 line unit only 

BC08S -I Ca ble to interconnect microprocessor and line unit 

DMCI l-DA 

M8201 Li ne unit for remote applications -- up to 19.2K b/s 

BC05C -25 Ca ble for EIA RS-232-CICCITT V.24 interface 

H325 M odem test connector 

DMCI ll-FA 

M8201 Li ne unit for remote applications up to 56K b/s 

BC05Z -25 Ca ble for CCITT V.35/DDS interface 

H3250 Ca ble test connector 

DMCI I-AL Ba sic Local Subsystem containing: 

M8200 -VB Mi croprocessor with DDCMP microcode for local applications 

Us ed with M8202-XX line units only 

BC08S -I Ca ble to interconnect microprocessor and line unit 
-------

DMCI J-MA 

M8202 -YA Lin e unit with 1 MEG b/s integral modem 

12-1252 8-00 Ca ble test connector 

DMCI I-MD 

M8202 -YD Lin e unit with 56K b/s integral modem 

12-1252 8-00 Ca ble test connector 
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OPTIONS MATRIX 

REMOTE CCITT 
LOCAL 

EIA RS-232-C V.35 56K B/S 1M B/S 

DMCII-AR DMC-AR DMC-AL DMC-AL 
and and and and 
DMCII-DA DMCII-FA DMCII-MD DMC-MA 

Device Placement 
High-speed DMClls of 1M bls must be placed before all devices on the UNIBUS (including 
UNIBUS repeaters), except for unbuffered NPR devices such as RKlls. 

Remove NPG jumper from selected M8200 slot (pins CAl to CBI). 

NOTE 
In configurations where both DMCl1s and DMR lIs are used, 
DMCs must be physically placed before DMRs. 

Power IUNIBUS Loading 

Table DMC-2 DMCll Power Chart 

Voltage Rating 
(Approximate Maximum Minimum Backplane 

Module Values) Voltage Voltage Pin No. UNIBUS Loading 

M8200 + 5 V@ 5.0 A + 5.25 + 4.75 CIA2 I UNIBUS dc load 
3 UNIBUS ac loads 

M8201 + 5 V@ 3.0 A + 5.25 + 4.75 CIA2 

+15V@.3A + 15.75 +14.25 CIUl No UNIBUS loads 

-15 V@.3A -15.75 -14.25 CIB2 

M8202 + 5 V@ 3.0A + 5.25 + 4.75 CIA2 No UNIBUS loads 

+15V@.18A + 15.75 +14.25 CIUl 

-15 V@.46A -15.75 -14.25 CIB2 
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DMCll INSTALLATION FLOWCHART 

~ 
r-----P-;;;TALLATIO~-------. 
~ CONSIDERATIDNS 

L. ___ -., 

L PERFORM RESISTANCE CHECKS ON 
BACKPLANE. APPLY POWER AND 
VERIFY VOLTAGES. THEN TURN 
POWER OFF 

--=r=--~ 

C CONFIGURE M8200 MODULE FOR J 
CUSTOMER REQUIREMENTS 

-..,.-----

* L INSTALL M8200 MODULE, ~ 
PERFORM RESISTANCE CHECKS ON 
BACKPLANE, APPLY POWER AND 
VERIFY VOLTAGES 

OBTAIN CUSTOMER SPECIFIC 
INFORMATION: 

• SYSTEM PLACEMENT 
• DEVICE PLACEMENT 
• UNIBUS LOADING 
• POWER REQUIREMENTS 
• CUSTOMER APPLICATION 

REQUIREMENTS: 
I.E. DEVICE ADDRESS. 
VECTOR ADDRESS, ETC. 

DO NOT INSTALL 
OPTION 

{ 

• DEVICE ADDRESS AND VECTOR 
• RUN INHIBIT 
• S:5EL 1 LOCKOUT 
• MODULE JUMPERS 

CHECK BOARD:5EATING. 
T>~ ___ --I SWITCH PACKS, ROM 

L-. __ -. 
~FIGURE MB201 OR M8202 MODULE FORI 
~TOMER REQUIREMENTS -.J r---

CJ 

SEATING 
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DMCll INSTALLA nON FLOWCHART (CONT) 

DMC-5 

CHECK CABLE AND 
TEST CONNECTOR 

CHECK BOARDSEATING, 
BUS PLACEMENT, 
VERIFY VOLTAGES 

CHECK SYSTEM 
CONFIGURATION 

CHECK CONFIGURATION 
>------~ OF LINK FOR ISOLATION 

OF THE FAULT 



DMCll INSTALLATION 

M8200 Switch PacksiJumpers 
rHE OMC11 RESIDES IN FLOATING ADDRESS SPACE (SEE APPENDIX AI 

DEVICE ADDRESS RANKS 7 

• VECTOR ADDRESS RANKS 26 

---- 7 
L_ ~ 

A3 ... -------_. 
UNIBUS ADDRESS 

BITS A3-A12 

;~MMMM~ 
SWITCH PACK E113 ~ ...... 

~~ 

8R5 PRIORITY 
SOCKET 

W1 - MICROPROCESSOR CLOCK ENABLE 
NORMALLY IN 
IN = ENABLES INTERNAL CLOCK 
OUT = DISABLES CLOCK-USED FOR 
IN-HOUSE TEST 

"'------D 

SWITCH 
NUMBER S10 S9 S8 S7 S6 55 54 53 52 S1 DEVICE 

ADDRESS 

OFF 

OFF 

OFF OFF 

OFF OFF OFF 

OFF 

OFF OFF 

OFF 
OFF 

OFF 
OFF OFF 

OFF OFF 
OFF OFF OFF 

160010 
160020 
760030 
760040 
760050 
760060 
760070 
760100 

760200 

760300 

760400 

760500 

760600 

760100 

761000 

782000 

1113000 

L-______ ~~~OF~FL_-L~L_~_J __ ~~ __ L__L_~1~ 

NOTE, SWITCH OFF RESPONDS TO L'OGICAL ONE ON THE UNIBUS. 
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BSEL 1 LOCKOUT - NORMALLY OFF 
OFF = ALLOWS ACCESS TO BSEL 1 

MAINTENANCE BITS. 
ON = INHIBITS MAINTENANCE FEATURES 

EXCEPT MASTER CLEAR 

RUN INHIBIT - NORMALLY OFF 
OFF = ALLOWS NORMAL EXECUTION OF 

MICROCODE. 
ON = CLEARS RUN FLIP-FLOP -

INHIBITS MICROCODE 

D3 -----.-----.-.------- 08 
UNIBUS DATA 

BITS D3-DB 

SWITCH 
PACK E76 SWITCH ON GENERATES LOGICAL 

SWITCH S6 S5 S4 NUMBER 

O,N ON 
ON ON 
ON ON 
ON ON 
ON ON 
ON ON 
ON ON 
ON ON 

ON 

ON ON 

ON ON 

ON ON ON 

DMCll INSTALLATION 

S3 S2 S1 VECTOR 
ADDRESS 

300 
ON 310 

ON 320 
ON ON 330 

ON 340 
ON ON 350 
ON ON 360 
ON ON ON 370 

400 

---
500 
---
600 
---
700 

NOTE: SWITCH ON PRODUCES LOGICAL ONE ON THE UNIBUS. 
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M8201 Switch !Packs/Jumpers 

EXAMPLE 

,WITCH # ~ 3 I 4 I LLiI:L:r::i:::F 356 ____ =-I_=-=-~~~~ 
BOOTSTRAP OFFSET-CONTAINS 

OFFSET ADDRESS IN OCTAL 
• ON = LOGICAL 0 
• OFF = LOGICAL 1 

ADDRESS IS 173XXX WHERE xxx 
IS THE OFFSET. WHICH IS MDOULE DEPENDENT 

ADDRESS 
M9301-YJ M9312 

UNIT 0 WITH DlAG. 3!i4 204 
LIN IT 0 WITHOUT DlAG 3G6 4 
UNIT 1 WITH DIAG. 312 30 
UNIT 1 WITHOUT DlAG. 3'/4 

IF NOT USED. ALL SWITCHES MUST 
BE OFF (OCTAL 377) 

-I_ 

Sl - ROM ENABLE - NORMALLY OFF 
S2 - CRC ~NABLE - NORMALLY OFF 
53 - SEC MODE ENABLE -- NORMALLY OFF 
S4 - INTERFACE SELECT (MB201 ONLY) 

• ON = CCITT V.35 
• OFF = RS-232-C 

S7 - INTERFACE SELECT (M8201 ONLY) 
• ON = M8201 
• OFF = M8202 

S8 -EXT CLOCK ENABLE NORMALLY ON 
MB201 ONLY 

55ANDS6 - RESERVED - NORMALLY OFF 

0123456lill 

~O 0 [1[0 OIlliJ ____ ~___ W5 W4 W2 W3 

MSB SWIT~~BPACK .LSB. . .... SWITCH PACK E26 1\1- ~ 

LIT·-······· ~A-c~~ .... -=f.--.. 
[; 0_,'1 _ r,- __ '1 

"''' o[ [ "[II" ['-=:1 [ J IL-.JL_~---':; Q~ '""<::10 £=:~ 

~: ··"-'1]~ (LlJr 
W1 

SWITCH PACK EB 7 

BOOTSTRAP PASSWORD - CONTAINS 
PASSWORD IN OCTAL 

• ON = LOGICAL 0 
• OFF = LOGICAL 1 

IF NOT USED.ALL SWITCHES MUST 
BE OFF (OCTAL 377) 
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M8201 JUMPERS 

Normal 
Jumper Number Configuration Function 

WI IN CRC character output inversion: 

W2 IN W2 and W3 used together for 
modem ready: 

W3 OUT 
• W2 IN jW3 OUT - Modem 

Signal data set ready controls 
signal modem ready 

• W2 OUT jW3 IN - Modem 
Ready signal always ON 

W4 IN W 4 and W 5 used together 
W5 OUT for request to send: 

• W4 INjW5 OUT - Request to 
send controlled via program 

• W4 OUTjW5 IN - Request to 
send 
Always ON 
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M8202 Switch Packs/Jumpers 

BOOTSTRAP OFFSET-CONTAINS 
OFFSET ADDRESS IN OCTAL 

• ON = LOGICAL 0 
• OFF = LO(jICAL 1 

ADDRESS IS 1 7:JXXX WHERE XXX 
IS THE OFFSET, WHICH IS MODU'_E DEPENDENT 

ADDRESS 
M9301,YJ M9:112 

UNIT 0 WITH DIAG, 354 
UNIT 0 WITHOUT DIAG 356 
UNIT 1 WITH DIAG 372 
UNIT 1 WITHOUT DIAG 374 

IF NOT USED, ALL SWITCHES MUST 
BE OFF (OCTAL :177) 

204 
4 

30 

Sl - ROM ENABLE - NORMALLY OFF 
S2 - CRC ENABLE - NORMALLY OFF 
53 - SEC MODE ENABLE - NORMALLY OFF 

S7 - MODULE SEU.CT 
• ON = MB201 
• OFF = M820] 

S4, S5, S6AND 58 RESERVED - NORMALLY OFF 

/ 
WM01li'lo]J ~DDD®M ,",",.n "'''''' 
MSB SWITCH PACK LSB SWITCH PACK E29 \ W5 \ W4 W6 W2 

tr~~~¥tit 
't= <~ c~J 
YL If 
r.,,~~ 
I W1 

SWITCH PACK EgO 

BOOTSTRAP PASSWORD - CONTAINS 
PASSWORD IN OCTAL 

• ON = LOGICAL 0 
• OFF = LOGICAL 1 

IF NOT USED ALL SWITCHES MUST 
BE OFF (OCTAL 377) 

,=r=~.--::-r-::-T"~M!d 
SWITCHES r1T 2 I -3 I 4 I ~ I 6 I 7 ... U 

[][IOFE _ QN _ OFF _ ON , ON _ ON~ 
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M8202 JUMPERS 

Normal 
Jumper Number Configuration Function 

WI IN CRC character output inversion: 

W2 OUT Modem receiver transformer 
W3 OUT protection: 

(Installation not recommended) 

W4 OUT Modem transmitter transformer 
W5 OUT protection: 

(Installation not recommended) 

W6 OUT = FOX Half-duplex enable 
IN = HOX 

• OUT = Full-duplex (FOX) 
• IN == Half-duplex (HOX) 

(Ties transmitter to receiver) 
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DMCl1 Cabling 
This section contains cabling diagrams for each DMCII configuration. These diagrams also 
show test connector placement. Details of each DMCII cable are provided in Chapter 3; test 
connector data is included in Chapter 4. 

DMCH-AR and DMCll-DA 

BC08S-1 

CJ1 

M8200-VA 
MICROPROCESSOR 

DMCll-AR and DMCll-FA 

GJ1 

M8200-VA 
MICFlOPROCESSOR 

BC08S·1 -----.... 

8C05C-2'; 0 ,...-------t L...------' 

H325 

HS-423-A INTERFACE 

BC05Z-25 0 n.:I 
~---~ 

t 
H3250 

V.35 INTERFACE 
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DMCll-TO-DMCll INTEGRAL MODEM CABLING 

NOTE 
If DMC connects to DMR, see DMR section. 

DMCll·AL and DMCll·MA 

DMC11 NDDE 

DMCll·AL and DMCll·MA 

BC08S·1 

J1 

MB200·VB 
MICROPROCESSOR 

12·12528 
TEST CONNECTOR 

BOTH CABLES MUST BE TRIAXIAL CABLE 

FULL·DUPLEX 

EITHER COAXIAL OR TRIAXIAL CABLE 

HALF·DUPLEX 

DMCll CABLING 

DMC11 NODE 

M8200·VB 
MICROPROCESSOR 

BC08S·1 

Cables are checked using the test connector only when W6 is removed (FDX mode). Other· 
wise, loop back is through the W6 jumper. 
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DMC1I Diagnostics 

TabNe DMC-3 DMCII Diagnostics 

Diagnostic 
Function Dia gnostic Name 

croprocessor tests Microprocessor Mi 
M8200~YAjYB CR 
Tests Co 

OM and Jump tests 
mm Microprocessor 

Rep air Level (Level 3) 

Line Unit Lin e Unit DDCMP tests 
M820lj2 Lin e Unit Bit Stuff 
Tests test s 

M8 
Dia 

20lj2 Repair Level 
gnostic (Level 3) 

DMCll DM C II Functional 
Functional Dia gnostic· 
Test VA X DMCII Exerciser 

k (Level 3) Lin 
VA 
Dia 

X Synchronous Link 
gnostic (Level 2) 

System DE CXII System 
Exerciser Exe rciser 
(PDPll Only) DM ClljDMRl1 Module 

-
DMCll Inte rprocessor Test 
Link Pro gram (lTEP) 
Testing ITE P Monitor 

DM ClljDMRllOveriay 
1---

a Comm Link Test Dat 
(DC 
DM 

LT) 
ClljDMRl1 Module 
---

DMC-14 

PDPII VAXllj7XX 
Systems Systems 

(C)ZDMC** -~ 

(C)ZDMG** --

- EVDXA 
REV*.* 

(C)ZDME** -

(C)ZDMF** --

- EVDBA 
REV*.* 

(C}ZDMH** -

- EVDBB 
REV*.* 

- EVDCA 
REV*.* 

(C)XDMC** NjA 

(D)ZITA** Not 
(D)ZDMO** Supported 

(C)ZCLK** EVDMC 
REV*.* 



PDP-ll/DMCll DIAGNOSTICS 

Running PDP-ll/DMCll Diagnostics - The following summarizes running PDP-ll/DMCII 
diagnostics: 

• Start program at address 000200 and set SWR as desired. 

-- Bit 0 = 0 for auto sizing, 

- Bit 0 = 1 for manual input, or 

- Bit 7 = 1 to use existing parameters. 

• For other switch register selections, see the respective program document. 

Table DMC-4 Typical PDP-ll/DMCll Diagnostic Parameters (Manual Input) 

Parameters 

1. HOW MANY DMClls TO BE TESTED? 

01 

2. CSR ADDRESS? 

3. VECTOR ADDRESS? 

4. BR PRIORITY LEVELS (4,5,6,7)? 

5. IF DMC HAS CRAM (M8204) TYPE 
"Y", IF CROM (M8200) TYPE "N" ? 

6. DMCII-AR (REMOTE, LOW SPEED) 
OR DMCII-AL (LOCAL, HIGH SPEED) 
TYPE "R" OR "L" ? 

7. WHICH LINE UNIT? IF NONE TYPE 

"N", IF M8201 TYPE "I ", IF 
M8202 TYPE "2" ? 

8. IS THE LOOP BACK CONNECTOR ON? 

DMC-15 

Description 

;Enter amount <CR> Program prints 
response to question I for each device 
being tested. 

;Device number 

;Enter device address <CR> 

;Enter vector address <CR> 

;Standard: 5<CR> 

;For DMCII enter N <CR> 

;Enter R<CR> or L<CR> 

;Enter N<CR>, l<CR>, or 
2<CR> 

;If test connector is connected (external 
loop) type Y <CR> or if test connector 
is not connected (internal loop) type 
N<CR> 



PDP-l1/DMCll DIAGNOSTICS 

Table DMC-4 Typical PDP-Il/DMCll Diagnostic Parameters (Manual Input) (Cont) 

Parameters 

9. WHICH MODEM TYPE, TYPE D FOR 
DMCII-DA (RS-232C), OR TYPE F 
FOR DMCII-FA (V.35)? 

10. SWITCH PAC# I (DDCMP LINE #) ? 

II. SWITCH PAC# 2 (BM873) BOOT 
ADD) ? 

Description 

;This question will only occur for Diag
nostics CZDME and CZDMF and only 
if M8201 line unit is selected and loop
back is connected. 

;Enter the octal contents of switch pack 
2 (E87 for M8201 or E90 for M8202) 
SWI-8 for bootstrap password; normal 
response for nonbootstrap mode is 377 
<CR> 

;Enter the octal contents of switch pack 
3 (E88 for M820l or E91 for M8202) 
SW 1-8 for bootstrap offset address; nor
mal response for non bootstrap mode is 
377 <CR> 

Program types Status Table following manual input (or immediately if auto sizing is selected in 
the procedure). 

DMCI1 STATUS TABLE 

PC CSR STAl'l STAT2 STAT3 

001500 160120 025360 177777 000002 

ST A TUS TABLE LEGEND 

STAT!: 

STAT2: 

BITS 00-08 is the DMCII vector address 
BIT 15=1 Microprocessor has a CRAM (KMCI I) 
BIT 15=0 Microprocessor has a CROM (DMCl!) 
BIT 14= 1 Test connector on 
BIT 14=0 No test connector 
BIT 13=0 Line unit is an M8201 
BIT 13 = 1 Line unit is an M8202 
BIT 12= 1 No line unit present 
BITS 09-11 DMCII BR priority 

Low byte = contents of SP #1 (SP #2 PASSWORD) 

High byte = contents of SP #2 (SP #3 BOOT OFFSET) 

DMC-16 



STAT3: 

VAX-lljDMC-ll DIAGNOSTICS 

BIT 0=, 1 Run Free Running Test on KMCII 
BIT 1 =,0 OMCII-AR (low speed) 
BIT 1 =, 1 OMCII-AL (high speed) 
BIT 2=,0 OMCII-0A (only for diagnostic CZOME and 
CZOMF). 
BIT 2== 1 OMCII-FA (only for diagnostic CZOME and 
CZOMF). 

Running V AX-Il/D Me II Diagnostics - The following summarizes running V AX-ll/DMC 11 
diagnostics. 

Table DMC-5 Typkal V AX-11 IDMC11 Program Operation 

Command Function Example 

1. 

2. 

3. 

ATTACH the UNIBUS interfact: 
(UBA or UBI) to the system 
bus. 

Load appropriate diagnostic. 

A TT ACH the device to the 
system. 

os> ATT OW780 SBI OWO 3, 4 or 
OS> ATT OW750 CMI OWO 

OS> LOAD EVOXA 

OS> ATTOMCII 

NOTE 
This command now enters the hardware parameter information for 
the device (rder to the following Table DMC-6 for Typical Hard
ware Paramc~ters). When the various hardware parameters are en
tered, the program returns to the supervisor level of operation and 
the following steps must be followed: 

4. SELECT the devices that have 
been attached to the system. 

OS> SELECT ALL or 
OS> SELECT OWO and 
OS> SELECT XMO 

5. SET the appropriate event. 

6. If a printout of the tests 
being executed is desired, 
the SET TRACE command can 
be used, if applicable. Now 
the program may be started 
by the START command. 

OS> SET EVENT Flag (s) n,n,n 

OS> SET TRACE 
OS> START 

OMC-17 



VAX-lljDMC-ll DIAGNOSTICS 

Table DMC-6 Typical VAX-lljDMCll Hardware Parameters 

Questions 
----------------------~~ 
I. DEVICE LINK? 

2. DEVICE NAME? 

3. CSR ? 

4. VECTOR? 

5. BR? 

Description 

;Link the option to the UNIBUS interface by entering the 
logical name of the interface (for example, DWO). 

;Establish a logical device name (for example, XMO). The 
logical name is generally the same one used by the operating 
system and the actual unit number (for example, 0-7 or A-Z). 

;Enter the device CSR address. 

;Enter the device Vector add ress. 

;Enter the correct device priority level (normally BR 5). 

NOTE 
The Command Lillie Interpreter (CLI) format for the device also can 
be linked together on one line as shown in the attach command for 
the UNIBUS interface above. 

DMC-JS 



VAX-lljDMC-ll DIAGNOSTICS 

Table DMR-7 V AX-ll Diagnostic Event Flag Summary 

Event 
Diagnostic Flag Function 

EVDXA I M8200-YA Module Installed 
COMM Microprocessor 2 M8200-YB Module Installed 
Repair Level 3 M8200-YC Module Installed 
(Level 3) 4 M8204 Module Installed 

6 M8207-YA Module Installed 
7 M8207-RA Module Installed 
8 M8201 Module Installed 
9 M8202 Module Installed 
10 M8203 Module Installed 

EVDBA 1 M8200YA 
M8201/2 RepaiJr Level 2 M8200YB 
Diagnostic (Levd 3) 3 M8200YC 

4 M8201 
5 M8202 
6 M8203 
7 M82041K 
8 M82044K 
9 DMP-II 
10 Turnaround Connector 
II DMCII-FA option installed 

EVDMC I Set for Half-Duplex; 
DMC/DMR Clear for Full-DUplex 
DCLT Module 

DMC-19 



DMCll MAINTENANCE AIDS 

DMCt 11 Register Bit Assignments 
Register bit assignments are shown in the following diagrams. Bit assignments for SEL4 and 
SEL6 vary depending on the command. Refer to the following separate diagrams for each com
mand dependent condition. 

r----,----~----,----·~----_r----~i----_r·----~ 

INPUT COMMAND 
RDI : lEI RQI: CODE 

--., I RDM 

RUN I M~~;R : ~I~~O: S~~P L~~P ROM ROM STEP 

_[ ___ --t-. __ -+-.-. __ +-___ I-__ -+--"-M:.:..P......-j 

RDO I lEO:: ~~~ C~~:~~D 
-t I -+----·-+----+----+----+1·----4 

-+-----r----+-----+--1-.----+--~-----; 

DATA PORT 

-+---+-- -+----~I ---+----4---~.----4 

DATA PORT 

-- ---J -----+-----+----+----+----+-----+-------j 

DATA PORT 

DATA PORT 
L-__ ~. ____ ~ ___ -L----_IL-__ ~ ____ ~ ____ ~. __ ~ 

BASE IN (11) 

BASE ADDRESS LOW BYTE 

... --+. ---·-t---+--·+I-----t-----+------Jr------I 

BASE ADDRESS HIGH BYTE 

---+·--·--i----+----+---+-·--+-----jll--
1 1 I 1 I 
I I I 1 I 

.----+ ----t----- -+----+1 -----t----+-----Ilr-·----I 
I 1 I 1 

BA17 I 13A16 I IRESUMEI 
~----L---_~_~i ____ ~ ____ ~ __ ~~. __ ~ 
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DMCll MAINTENANCE AIDS 

CONTROL IN (01) BSEL 

I I I I I 

I I I I I I I 

I I I I I I I 
~~ 

I I I I I 
HDX 

I I DDCMP 
I I I I I I I MAINT 

RECEIVE BAICC IN (lOa) OR TRANSMIT BAICC IN (000) 
BSEL 

I i I 

BUFFER ADDRESS LOW BYTE 

I I I I 

BUFFER ADDRESS HIGH BYTE 

I I , I 

CHARACTER COUNT LOW BYTE 

I I I I 
I I CHARACTER COUNT HIGH SIX BITS BA 17 I BA 16 I 

I I I I 

RECEIVE BAICC (lOa) 
BSEL 

I i I 

BUFFER ADDRESS LOW BYTE 

I I I I I 

BUFFER ADDRESS HIGH BYTE 

I I I I I 

ACTUAL RECEIVED CHARACTER COUNT LOW BYTE 

I I I I I 

BA 17 : BA 16 : ACTUAL RECEIVED CHARACTER COUNT HIGH SIX BITS 

I I I I I 
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TRANSMIT BAICC (000) 
BSEL 

BUFFER ADDRESS LOW BYTE 

+- - -.. +-------+-------+---I----+--+--
BUFFER ADDRESS HIGH BYTE 

CHARACTER COUNT LOW BYTE 

+-- -- -t-----+-----+ ---j----

SA 17 : SA 16 ; CHARACTER COUNT HIGH SIX BITS 

...L----'--_~ _ _____L_. _ __1 __ ___L __ 

L~ L. L_.4_1 j __ ~ .. 1.. __ 1 

CONTROL OUT (001) 
BSEL 

tTART -r::~:I----T~~~ MAINT 'I NO TIME DATA f j 
RCVD J I I DATA I RCVO I SUF OUT CK 6 

t------t --- +---+--+---+---1 SEL 6 
I I I I PROC I NON 
J J I I ERR JEX-MEM 7 

__ L-.._.....l-_--L-_-----L---L 

.L 
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DMCll Tech-TipsjFCO Index 

Table DMC-8 DMC Tech-Tip Index 

Tech 
Tip No. Title 

DMCII-AR and AL CROM Caution 

2 DMC II Basic Microprocessor Diagnostic 
Failure 

3 Addressing DMCII for Use with M9301-YJ 

4 DMCII Line Unit Setup for Use with 
M9301-YJ 

5 Software Initialization Consideration 

6 Remote Satellite Initialization Problem 

7 DMCII Down Line Load Using ITEP 

8 DMCII Table Update Starting at Address 
000000 

9 DMCII UNIBUS Hang Problem 

10 DMCII M8202 Line Unit Failures 

II DMCII Basic W jR and Microprocessor 
Diagnostic Failure 

12 DZDME Test #56 or DXDMF Test #36 May Fail 
onaPDPlljlO 

13 Down Line RLD with M9312 

14 Swapping DMRl1 for Existing DMC11 

DMC-23 

Speed 
Bulletin 
No. 

148 

148 

162 

163 
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Table DMC-9 DMC FCO History Chart 

Module FCONo. Date Reason Quick Check 

M8200 ROO06 AUG 77 11/70 Bus INIT C 123 added between 
glitches as a re- E86 and E87. 
suIt of DMC assert-
ing AC LO. 

M8200 MOOIO MAY7S Microcode change YA-E6 is 23-630A9 
for M8200-YA and YB-E6 is 622A9. 
VB. 

M8201 SOO06 OCT 80 M820 I idles spaces Wire add from PTH 
instead of MARKs. adjacent to E 16 

pin 1 to E33 to 
pin 9. 

BC05Z ROO04 SEP 80 V.35 data inverted. Presence of ad-
hesive label on 
cable. 

----'---- -
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DMPII OPTION 

To be supplied. Preparation of this material is planned for the near future. 
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DMR 11 INSTALLATION 

DMR 11 OPTION 

DMR 11 General Descriplrion 
The DMRII is designed to be used in a network link for high performance interconnection of 
VAX-II or PDP-II c:omputers. It is a microprocessor-based, intelligent synchronous 
communications controller which employs the DIGITAL Data Communications Message 
Protocol (DDCMP). The DMRII is program compatible with DMC 11 and line compatible with 
DMC 11 and line compatible with either DMC 11 or any device that uses DDCMP Version 4.0. 

DMR Features: 

• Internal Microdiagnostics, 

• Speeds up to 11 M b/s (local or remote), 

• Extensive error reporting, 

• Modem control features, 

• Compatibility with RS-232-C/V.28/ISO 2110, RS-422-A/ V.II/ISO 4902, RS-423-
A/V.IO/ISO 4902, and CCITT V.35/ISO 2593, and 

• Compatibility with DMCII software. 

DMR 11 Reference Documentation 
Refer to the following documents if the level of content in this section is insufficient: 

• DMRII Technical Manual - EK-DMRII-TM 

• DMRII Microfiche - EP-DMRII-TM 

• DMRII Print Set - MP00911 

• M8207 Technical Manual- EK-M8207-TM 

• M8203 Technical Manual - EK-M8203-TM 

• M9301-YJ Bootstrap Technical Manual - EK-M9301-TM 

• M9312 Technical Manual- EK-M9312-TM 

DMR-l 
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DMR III Components List 

Table DMR-I DMR 11 Components List 

Option/Parts List 

DMRII-AD 

M8203 
M8207-RA 
BC08S-1 
H3254 
H3255 

DMRII-AA 

DMRII-AD 
BC55C-IO 
H3251 
1-1325 

DMRII-AB 

DMRII-AD 
BC05Z-25 
H3250 

DMRlI-AC 

DMRII-AD 
BC55A-IO 
H3257 & H3258 

DMRII-AE 

DMRII-AD 
BC55B-IO 
113251 

------.----------------------------------.-------
Description 

DMRII basic subsystem unit containing: 

Line unit module 
Microprocessor module with DMRII microcode ROMS 
Module interconnect cable 
V.35 and integral module test connector 
RS-232-C/RS-422-A/RS-423-A module test connector 

RS-232-C/RS-423-A interface (RS-232-C for speeds up to 19.2K b/s 
and RS-423-A for speeds up to 56K* b/s) configuration containing: 

Basic DMRII unit 
EIA RS-232-C/RS-423-A cable 
RS-423-A cable turnaround test connector 
RS-232-C cable turnaround test connector 

CCITT V.35 interface (for speeds up to 1 M b/s) configuration con
taining: 

Basic DMRII unit 
CCITT V.35 cable 
Cable turnaround test connector 

Integral modem interface (for speeds up to 1 M b/s) configuration 
containing: 

Basic DMRII unit 
1 ntegral modem cable 
BC55A terminators 

RS-422-A interface (for speeds up to 1M b/s) configuration contain
ing: 

Basic DMRII unit 
RS-422-A cable 
RS-422-A cable turnaround test connector 

* Limited to 20K by RS-449 and 9600 b/s by ISO 4902. 
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Device Placement 
The OMR II requires two hex-height, small peripheral controller (SPC) backplane slots (prefer
ably two adjacent slots). Any SPC backplane [OOII··B(REV E) or later] can accept the 
OMRII. The 0011-0 can accommodate a maximum configuration of three OMRIIs. 

Applications using speeds greater than 250K bjs require UNIBUS placement before all UN
IBUS repeaters and before all devices that have a lower NPR rate on the UNIBUS. 

REMOVE NPG JUMPER FROM SELECTED M8207 SLOT (PINS CAl TO CBI). 

NOTE 
In configuration where both DMClls and DMRlls are used, DMCs 
must be plnced before DMRs (since they share the same rank). 

Power jUNIBUS Loadin~: 

Table DMR-2 DMRll Power Chart 

Voltage Ralting 
(Approximate Maxim .. m Minimum Backplane 

Module Values) Voltage Voltage Pin No. UNIBUS Loading 

M8207-RA + 5 V@ 5.0 A + 5.25 + 5.0 CIA2 I UNIBUS dc load 
5 UNIBUS ac loads 

M8203 + 5 V@ 3.0 A + 5.25 + 5.0 CIA2 

+15V@.IA + 15.75 +14.25 CIUI No UNIBUS loads 

-15V@.2A -15.75 -14.25 CIB2 

DMR-3 



DMRll INSTALLATION 

DMRll INSTALLATION FLOWCHART 

C~~-) 

PREINSTALLATION 
CONSIDERATIONS I

-_I 
--------------~------------~ 

N 

[--- ~ UNPACK AND VERIFY 
ALL COMPONENTS 
RECEIVED ---r--

[ 

__ --L-_ 
APPLY POWER, VERIFY 

SELECTED SPC BACK~PNE 
VOLTAGES, THEN TURN 
POWER OFF 

I 
[

REMOVE NPG (CA1-CB1) WIRE J 
FROM SPC BACKPLANE SLOT FOR 
MICHOPROCESSOR --I--

[~~SISTANCE CHECKS ON 
BACKPLANE, APPLY POWER AND 
VERIFY VOLTAGES, THEN TURN 
POWER OFF --0-

DMR-4 

r OBTAIN CUSTOMER SPECIFIC 
INFORMATION: 

• SYSTEM PLACEMENT 
• DEVICE PLACEMENT 
• UNIBUS LOADING 
• POWER REQUIREMENTS 
• CUSTOMER APPLICATION 

HEQUIREMENTS: 
i.e. DEVICE ADDRESS, 
Vector Address, etc. 

DO NOT INSTALL 
OPTION 

MK-2809A 



DMRII INSTALLATION FLOWCHART (CONT) 

PDP-11 VAX-11 

ZDMP" 
EVDXA 

ZDMQ" 

CONFIGURE M8207-RA MODULE FOR 
CUSTOMER REQUIREMENTS 

INSTALL M8207-RA MODULE, J 
PERFORM RESISTANCE CHECKS ON 
BACKPLANE. APPLY POWER AND 
VERIFY VOLTAGES 

} 

EXECUTE M8207 DIAGNOSTICS J 
FOR THREE PASSES 
WITHOUT ERRORS 
~-, 

N 

CONFIGURE M8203 MODULE FOR 
CUSTOMER REQUIREMENTS 

TURN POWER OFF. INSTALL M8203 ::J 
MODULE WITH MODULE TEST CONNECTOR 
H3254 IN J1 AND H3255 IN J2 

PERFORM RESISTANCE CHECKS :IN 
BACKPLANE. APPLY POWER AND 
VERIFY VOLTAGES 

DMR-S 

DMRll INSTALLATION 

{

• DEVICE ADDRESS AND VECTOR 
• RUN INHIBIT 
• CSR INHIBIT 
• BSEL 1 LOOKOUT 
• MODULE JUMPERS 

CHECK BOARDSEATING. 
SWITCH PACKS. ROM 
SEATING 

• BOOTSTRAP PASSWORD 
• BOOTSTRAP OFFSET ADDRESS 
• INTERFACE SELECTION 
• LINE SPEED SELECTION 
• AUTO ANSWER ENABLE 
• MICRODIAGNOSTIC ENABLE 
• DDCMP MODE SELECTION 
• MODULE JUMPERS 



DMRll INSTALLATION 

DMRJ 1 INSTALLATION FLOWCHART (CONT) 

PDp·11 VAX·11 

ZDMR" 
EVDMA 

ZDMS" } 

EXECUTE M8203 DIAGNOSTICS FOR ] 
THREE PASSES WITHOUT ERRORS 

.~-

CHECK BOARDSEATlNG, 
>-_N ___ . __ ~SWITCH PACKS, TEST 

CONNECTORS, BC08S 
CABLE 

REMOV~-M-O-D-U-LE TEST CONNECTORS, J 
INSTALL MODEM CABLE 
WITH CABLE TEST CONNECTOR INSTALLED 

--~t---------. 

~;UTE M8203 DIAGNOSTICS FOR ] 
~EE PASSES WITHOUT ERRORS 

N CHECK CABLE ASSY AND 
>-"'"'-------+1 TEST CONNECTOR 
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DMRll INSTALLATION FLOWCHART (CONT) 

} PDP-11 VAX-11 

ZDMI" EVDCA 

} PDP-11 VAX-11 

ZClK" EVDMC 

L 
EXECUTE DMR11 FUNCTIONAL 

N 
CHECK BOARDSEATING 
BUS PLACEMENT AND 
VERIFY VOLTAGES 

----

BUILD AND EXECUTE OECX11 wr::J 
THE DMR11 CXDMC* AND/OR CXDMR* 
MODULE; OBTAIN THREE PASSES 
WITHOUT ERROR 

N CHECK SYSTEM 
CONFIGURATION 

EXECUTE THE DClT OR ITEP LlNK:::::J ---I 
PROGRAM 

! 

N CHECK CONFIGURATION 
>----------1 OF LINK FOR ISOLATION 

RETURN SYSTEM TO NORMAL CUSTOMER I 
CONFIGURATION, INITIATE CUSTOMER 
ACCEPTANCE 

DMR-7 
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DMRlllNSTALLATION 

M8207 Switch Packs/Jumpers 

MSD 

115r4113 
1 1 1 

5WITCH 
NUMBER 

LSD 

·~111615IillI~ 
SWITCH PACK E121 ==r.~J 

• I I • T I • 
I • If. I • I I • 
I • I I I 

510 59 58 57 56 55 54 53 52 51 "r:~~~5 

OFF 

g~~ :: OFF 

OFF OFF OFF 

OFF OFF 

7&0010 
180020 
7Il0030 
7Il0040 
71iOO50 
7l10060 
760070 
780100 

SWITCH PACK EI27 
DEVICE ADDRESS 
SElECTION 

A3 ____________________ A12 

760400 
1-2 1 2 3 4 5 6 7 8 9 10 

~~~~~~~~~88 -0 
OFF 

OFF OFF 

OFF 164000 

NOTE, SWITCH OFF RESPONDS TO LOGICAL ONE ON THE UNIBUS. 

THE DMRll RESIDES IN 

FLOATING ADDRESS SPACE 

(SEE APPENDIX A). 

DEVICE ADDRESS RANKS 7 

• VECTOR ADDRESS RANKS 26 

LSB 

SWITCH 56 55 54 53 52 51 VECTOR 
NUMBEF! ADDRESS 

ON ON 300 

ON ON ON 310 

ON ON ON 320 

ON ON ON ON :130 

ON ON ON :140 

ON ON ON ON 350 

ON ON ON ON :160 

ON ON ON ON ON :170 

~[~> ON 400 

ON ON 500 

ON ON 600 

ON ON ON 700 

NOTE. SW'TC;H ON PRODUCES LOGICAL ONE ON THE UNIBUS. 

----------r-------------------------------------------
JUMPER 

WI 

W2 

NORMAL 
CONFIGLRATION 

ALWAYS IN 

ALWAYS IN 

FUNCTION 

Microprocessor Clock Enable When removed disables 
the microprocessor clock. 

Bus ac Low Enable -- When removed disables a program 
asserted ac low signal. 

-----------------.----------------------
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DMR 11 INSTALLATION 

SPARES 

W1 = 

W2 
I::::=::l 

PLUG 
BR5 

SWITCH PACK E2a 

V3 - - - - - - - - - - -va 

BSEL 1 LOCKOUT - NORMALLY ON 
• ON = ALLOWS ACCESS TO BSEL1 MAINTENANCE BITS. 
• OFF = INHIBITS MAINTENANCE FEATURES EXCEPT MASTER CLEAR. 

RUN INHIBIT - NORMALLY ON 
• ON = ALLOWS NORMAL EXECUTION OF MICROCODE. 
• OFF = CLEARS RUN FLIP-FLOP -- INHIBITS MICROCODE. 

CSR INHIBIT - NORMALLY OFF 

MK 2120 

8 

• ON = DEVICE WILL NOT RESPOND TO ADDRESS. 
• OFF = DEVICE WILL RESPOND TO ADDRESS. 
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M8203 Switch Packs/Jumpers 

BOOTSTRP PASSWORD - CONTAINS PASSWORD IN OCTAl 
• ON lOGICAL 0 
• OFF = LOGICAL 1 

EXAMPLE OF A PASSWORD OF OCTAL 012 

i 

I 

SeE rECH ~ TIP # 1 (S8 # 162) 

-- ----------------------------~ 

! 
,\l)JO·ANSWER -- NORMAllY OFF 

'IN = DISABLES AUTO-ANSWER 
• 'lH = eNABLES AUTO-ANSWER 

SElO 
BIT 13 

CLEAR 

CLEAR 

SET 

SW10 AT 

E134 ON EXECUTION OF MICRODIAGNOSTICS 
MB203 

ON NO MICRODIAGNDSTICS IS RUN 

OFF RUN MICRODIAGNOSTICS 

RUN MICRODIAGNOSTIC!i 

NO MICRODIAGN05TICS IS RUN 

SOFTWARE, SWITCH 

BOOTSTRAP OFFSET HlbH SPEEO SELECT ___________ ---I~ 
ilBUS REGISTER 161 L/ 

• WHEN USING DMCll 
DMC LINE CDMPATIBllITY~O rv'UST BE ON 

~---"--::::-') 

;8~~~~~~a~~ ----------G) 

r+------~--'---------_---~(iWii4 nrW_6 __________ , 
"IIIIIIII~ ~ DO~ ~ 

- /1 0 OO~o o WOWI11 ~W9 
W16 n WI f' WlO 

U W) WB W12 wl~D 

w13D 

~QgQQ~Q~]#) r ~~,:!~" :: : O~ 
r TIL ''''mo ...... ' ~ "" "OH 

hrsfAvfnJ ______ AS 422 OFF OFF ON 

SElF< TS RS 472 INll-RFACE ~ *.tI: INTEGRAL MODEM IS SElECTED BY Be55A 

HI-'Sf-RVI:Il CABLE WHEN INSTALLED IN Jl OF THE 
MB203 LINE UNIT MODULE CONNECTOR 

~Ifll' IS V 3~ INTEAFA( I J2 MUST NOT HAVE ANY CABL.E OR TEST 

CONNECTOR INSTALLED 

DMR-IO 



r-------

G 

G 

BOOTSTRAP OFFSET - CONTAINS OFFSET ADDI1ESS IN OCTAL 
• ON = LOGICAL a 
• OFF = LOGICAL 1 

ADDRESS IS 713XXX WHERE xxx IS OFFSET 
WHICH IS MOOULE DEPENOENT 

M9301-YJ 

I "" 0 W,," "''' 
354 

UNIT a WITHOUT DIAG. 356 
UNIT 1 WITH OIAG 372 
UNIT 1 WITHOUT DIAG 374 

M9312 

204 
4 

30 
230 

LSB MSB 

DMRll INSTALLATION 

SWitch # L..iII..TTL'4j'5f6::lTfBl = 356 
~6FF IOFFJ ON lQF£J OFF I OFF I 

SEE TECH·TIP #1 (SB #162) 

sws SW10 CONFIGURATION 

DDCMP VERSION 4.0 (NOT CONNECTED 
ON ON TO DMCl 11 WITH LINE SPEED LESS 

THAN 1 M B/S. 

DDCMP VERSION 4.D (NOT CONNECTED 
ON OFF TO DMClll WITH LINE SPEED AT 1 M 

B/S 

OFF ON 
CONNECTED TO LOW SPEE D DMC"-DA 
(M82DD VAl 

OFF 
CONNECTED TO HIGH SPEED DMC"-AL 
(M82DO VBI 

- --------

Switch SWItch 
~----~--

Speed 8 9 10 Speed 9 10 
-1MEG f-------oN- f-----c-- ----

192Kj ON ON r-oFF ON ON 
500K OFF ON ON 9_6K OFF ON OFF 
250K ON OFF ON 4_8K ON OFF OFF 
56K OFF OFF ON 2.4K OFF OFF OFF 

t Normal switch setting unless the Integral Modem or NuII Modem clock features are used. 

DMR-\\ 



DMR 11 INSTALLATION 

M8203 JUMPER DESCRIPTIONS 

DMRH M8203 Jumpers 

Normal 
Jumper Configuration Function (Note I) 

WI 
W2 
W3 
W4 
W5 
W6 
W7 
W8 
W9 
WIO 
WII 
WI2 
WI3 
WI4 
WI5 
WI6 
W17 

OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
IN 
IN 
IN 
IN 
OUT 
IN 
IN 
OUT 
OUT 
OUT 
OUT 

Clear to Send -- EIAjV.35 
Data Mode - EIAjV.35 
Receive Data - EIA 
Receive Clock - EIA 
Receive Ready - EIA 
Transmit Clock - EIA 
Signal Rate Indicate - EIA 
Data Mode - RS422-AjRS423-A 
Null Modem Clock 
Terminal Ready- RS422-AjRS423-A 
Receiver Ready 
Terminal in Service (Make Busy) 
Oscillator Enable 
56K bjs only Bandpass Filter (Not Used in 
DMRIl) 
Switched RTS-CTS Enable (Note 2) 
Half-Duplex Lockout Enable (Note 2) 

------------------~--------------------------------
NOTES 

l. Similar jumpers for these functions are provided on the BCSSC 
cable panel (see Chapter 3). When using this cable, make the ap
propriate jumper selections at the BCSSC panel and not on the 
M8203. 

2. Jumpers WI6 and WI7 are mutually exclusive. Only one or the 
other may be installed, not both. Also, these jumpers are provided 
only on M8203 modules etch REV E or higher. For modules up 
to etch REV D, refer to ECO-M8203-MK-003 for details of 
similar jumpers. (See Tech-Tip No.4.) 

DMR-12 



DMR 11 CABLING 

DMR 11 Cabling 
This section contains cabling diagrams for each DMR 11 configuration. These diagrams also 
show correct test connector placement. Details of each DMRII cable are provided in Chapter 3; 
test connector information is included in Chapter 4. 

NOTE 
Cable panels BC55C and BC55B both contain jumper options for 
special applications. Refer to Chapter 3 for details. 

DMRll-AA 

BCOBS-' 

J' 

Ii!lill!I MB207 MICROPROCESSOR 

DMRII-AE 

BCOBS-' 

J' 

Ii!lill!I MB207 MICROPROCESSOR 

MB203 LINE UNIT 

H3255 

RS-232·C INTERFACE 

MB203 LINE UNIT 

Ii!lill!I 
H3255 

RS·422-A INTERFACE 

DMR-13 

RS-232-C INTERFACE 
J2 

HJ:~;~ 1....-.-.------' 

RS-422-A INTERFACE 
J2 

CABLE TEST 
CONNECTOR 

H325 



DMRll CABLING 

DMRll-AA 

HS-423-A 

81 - I1C08=1 _=:== -r--SC55C-__ 10 -+-rl, ",,~\1 0 ,-- c: "~ J1 J3 :y2 J1 PANEL 

I!ITiiiiI M820, MICROPROCESSOR M8203 LINE UNIT J2 TEST H3251 
[ili]TIJ CONNECTOR 

IiillID ~ H3255 

----r'l-J'l 

RS-423-A INTERFACE 

DMRIll-AB 

-£J) ~1 C:""~' 1!ITiiiiI-=U-~ 
V.35 INTERFACE 

J1 J3 J2 

I!ITiiiiI M8207 MICROPROCESSOR MB203 LINE UNIT 

I!ITiiiiI 
mm CJ ri!!ii!J 

J1 TEST 
CONNECTOR 

H3254 

V.35 INTERFACE 

DMR-14 

BC05Z-25 9L-..---J 
CABLE TEST 
CONNECTOR 

H3250 



DMRll-to-DMRll INTEGRAL MODEM CABLING (DMRll-AC) 
BC08S-1 

J3 
M8203 LINE UNIT 

[IJEJ 

Jl 
M8207 MICROPROCESSOR 

t!EI 

* FOR 56K bps USE CA8LE BC55N-98 
FOR 250K bps to 1 M bps 
USE CABLE BC55M-98 

BC08S-1 

J 

M8203 LINE UNIT 

m!r:l 

M8207 MICROPROCESSOR 
I!i!!::l 

FULL-DUPLEX 

INSTALL 75 
TERMINATOR 
CONNECTOR 
(H3258) 

(down) POSITION ON 
BOTH PANELS 

INSTALL 75 TERMINATOR 
CONNECTOR (H3258) 

HALF- DUPLEX 

I!l!:il 
M 8207 MICROPROCESSOR 

Jl 

BC08S-1 

CABLE STRAIN 
RELIEF TAB 
FACING OUT 

IEE::J 
M8207 MICROPROCESSOR 

BC08S-1 



DMCll-to-D\1Rll I~TEGRAL MODEM CABLI~G (DMRll-AC) 

FULL-DUPLEX 

MS200-XX 
MICROPROCESSOR 

~ 

SCOSS-1 

J1 

MB200-XX 

I t::J MIC~ROCESSOR 

~ 

INSTALL 750 
TERMINATOR 
CONNECTOR (H3257) 

HALF-DUPLEX 

INSTALL 750 
TERMINATOR 
CONNECTOR (H3257) 

BC55N-9B 

PLACE HDX/FDX SWITCH 
IN HDX (up) POSITION 

CABLE STRAIN 
RELIEF TAB 
FACING OUT 

C!!!!] 
MB027 MICROPROCESSOR 

J1 

8COBS-1 



DMRll DIAGNOSTICS 

DMR 11 Diagnostics 

TaMe DMR-3 DMRll Diagnostics 

Diagnostic PDP11 VAXll/7XX 
Function Diagnostic Name Systems Systems 

Microprocessor M8207 Static Test 1 (C)ZDMP** 
M8207-RA M8207 Static Test 2 (C)ZDMQ** 
Tests Comm Microprocessor Repair EVDXA 

level (Level 3) REV*.* 

Line Unit M8203 Static Diagnostic 1 (C)ZDMR** 
M8203 M8203 Static Diagnostic 2 (C)ZDMS** EVDMA 
Tests M8203 Repair Level REV*.* 

Diagnostic Level (Level 3) 

DMRII DMRII Functional Diagnostic (C)ZDMI** EVDCA 
Functional V AX Synchronous Link REV*.* 
Test Diagnostic (Level 2) 

System DECX 11 System Exerciser 
Exerciser DMCll/DMRII Module (C)XDMC** N/A 
(PDPII Only) DMRII Module (C)XDMR** 

Interprocessor Test Program 
DMRII (ITEP) 
Link ITEP Monitor (D)ZITA** Not 
Testing DMCII/DMRI10veriay (D)ZDMO** Supported 

Data Comm Link Test (DCL T) EVDMC 
DMCll/DMRII Module (C)ZCLK** REV*.* 
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DMRll DIAGNOSTICS 

Running PDP-II/DMR II Diagnostics - The following summarizes running D MR 11 diagnos
tics: 

• Load and start diagnostic at 000200. 

Table DMR-4 Typical PDP-II/DMRII Diagnostic Paramet<~rs 

PROMPT DR> Operator must respond by typing one or more commands; for 
cxample, STA/PASS:NNNN/TEST: NNNN-

Paramet,ers 

DR> STA 

CHANGE HW (L) ? Y 

# UNITS (D) ? I 

UNIT 0 

WHICH MICRO-PROCESSOR: (0) 7? 

MICRO·PROCESSOR: 

CSR ADDRESS: (0) 160170? 
VECTOR ADDRESS: (0) 300 ? 
PRIORITY LEVEL: (0) 5 ? 

Description 

The program will ask if any hardware changcs 
are rcquired and the number of units to test. 

;Number of units on the system to be testcd. 

;Entcr one of the following: 
O=MS200, 
4=M8204, or 
7=M8207 

;Enter appropriate value. 

NOTE 
The dialog for diagnostics CZDMQ and CZDMR vary slightly and 
finish with the following question. 

DMR-18 



PDP-lljDMRll DIAGNOSTICS 

Table DMR-4 Typical PDP-ll/DMRll Diagnostic Parameters (Cont) 

Parameters Description 

MICROPROCESSOR RUN SWITCH ;The RUN switch (E28 SW7: is normally ON. 

- TYPE 0 IF OFF, I IF ON: (0) O? ON = enable, OFF = disable. 

Parameters 

The typical dialog questionnaire format for CZDMS diagnostic is 
presented as follows. 

Description 

M8203 REGII (E134 SWIO,9; EI21 
SW9,1O): O? ;Enter in octal the actual switch settings for 

REG II as listed below: 

SWITCHES 
USED BY 
MCODE 
FOR LINE 
STATUS 

EI34-IO: 

EI34-9: 

EI21-9: 

EI21-IO: 

E134-10 E134-9 E121-9 E121-10 

I } I } } } SWITCH OFF = LOGICAL 1 

I * I * I sw I * I sw I sw I s~ IBUS REGISTER 11 

I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 I BITS 

MK-0947 

Microdiagnostics enabled <5> 
(with SEL 0 bit 13 clear: ON =disablc, 
OFF = enable; with SEL 0 bit 13 set: 
ON =enable, OFF = disable). 

Auto-Answer enables <3> 
(ON = disable, OFF=enable). 

DMC line compatible <2> 
(ON=DMR to DMR, OFF=DMC com
patible). 

High Speed Select < I > 
(ON=speed less than 1M bls, OFF=IM 
b/s). 

* Register Bit Assignments 
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PDP-ll/DMRll DIAGNOSTICS 

Table DMR-4 Typical PDP-ll/DMR Diagnostic Parameters (Cont) 

Parameters 

M8203 REG 15 (E134 SWI-8): (0) 
O? 

M8203 REG 16 (E121 SWI-8): (0) 
O? 

TURNAROUND TYPE - : (0) O? 
o = H3254 or H3255 
I =, Cable 
2 = Mod Loc 
3 = Mod Rem 
4 = None (Internal) 

PLEASE SELECT BAUD RATE; TYPE: 
(0) 4? 
o = 2.4K 
I = 4.8K 
2" 9.6K 
3 =. 19.2K 
4 = 56K 
5 = 250K 
6 = 500K 
7 1M 
CHANGE SW (L) : 

IS MAl'. INTERVEN. DESIRED TO 
MOUNT TEST CONNECTOR(S) (L) N? 

SHOULD SWITCH PACK AND AX3-15 
PRINTOUT BE ALLOWED (L) N? 

SHOULD SWITCH PACK TESTS BE 
ALLOWED (L) N? 

MSG TI MER VALUE (0-177777), 
0= LONGEST TIME-OUT: (0) O? 

Description 

;Enter the octal contents of switch pack E 134, 
SWI-8 for bootstrap password; normal re
sponse for nonbootstrap mode is 377 <CR> 

;Enter the octal contents of switch pack E 121, 
SW 1-8 for bootstrap offset address; normal re
sponse for non bootstrap mode is 0 <CR> 

;Select the proper turnaround connector: Do 
not select type 2 or 3 unless your modem has 
these features. 

Mod Loc = program selection of analog loop
back. 

Mod Rem = program selection of digital 
loopback. 

;Select same speed that is configured in the 
line unit by E39, SW8, 9, and 10 1 = 4.8K. 

;Used to change software parameters. 

;AlIows program intervention by typing 
<CR> when test connector is changed. 

;AlIows the testing of interface selection regis
ter AX3-15. 

;AlIows testing of switch packs E 121 and 
E134. 

;AlIows program time-out timer to be modi
fied. 
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VAX-l1/DMRll DIAGNOSTICS 

Running VAX-lljDMRll Diagnostics - The following summarizes running VAX-lljDMRll 
diagnostics. 

Table DMR-5 Typical VAX-lljDMRll Program Operation 

Command Function Example 

1. ATTACH the UNIBUS interface 
(UBA or UBI) to the system 

DS> AfT DW780 SBI DWO 3,4 or 
DS> ATT DW750 CMI DWO 

2. 

3. 

bus. 

Load appropriate diagnostic. 

A TT ACH the device to the 
system. 

DS> LOAD EVDXA 
Example shown is DMCjDMR 
DS> AfT DMRII * 

NOTE 
This command now enters the hardware parameter information for 
the device (refer to the following Table DMR-6 for Typical Hard
ware Parameters). When the various hardware parameters are qual
ified, the program returns to the supervisor level of operation and the 
following steps must be followed: 

4. SELECT the devices that have 
been attached to the system. 

5. SET the appropriate event. 

6. If a printout of the tests 
being executed is desired, 
then the trace flag can be 
set by SET TRACE command 
for the program (if applic
ab\c). Now the program may 
be started by the START 
command. 

DS> SELECT ALL or 
DS> SELECT DWO and 
DS> SELECT XMO 

DS> SET EVENT FLAG(s) n,n,n. 

DS> SET TRACE 
DS> START 

* For EVDMC and EVDCA, you must attach DMCII. 
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VAX-IllDMRII DIAGNOSTICS 

Table DMR-6 Typical VAX-l1/DMRll Hardware Parameters 

Questions 

I. DEVICE LINK? 

2. DEVICE NAME? 

3. CSR ? 

4. VECTOR? 

5. BR? 

6. SW PAK 1 (REGII)? 

7. SW PAK 2 (REGI5)? 

8. SW PAK 3 (REGI6)? 

9. LOOPBACK TYPE '; 

-------------'--_. 

Description 

Link the option to the UNIBUS interface by entering the 
logical name of the interface (e.g., DWO). 

Establish a logical device name (e.g., XMO). The logical 
name is generally the same one used by the operating sys
tem and the actual unit number (e.g., 0-7 or A-Z). 

Enter the device CSR address. 

Enter the device Vector address. 

Enter the proper device priority level (normally BR 5). 

Enter in octal the actual switch settings for REG ISTER 
II. Refer to DCM 11 section for details. 

Enter the octal contents of switch pack E 134, SW 1-8 for 
bootstrap password; normal response for non-bootstrap 
mode is 377 <CR>. 

Enter the octal contents of switch pack E 121, SW 1-8 for 
bootstrap offset address; normal response for non-boot
strap mode is 0 <CR>. 

Select the proper turnaround connector: 

o = H3254 & H3255 
1 = Cable Turnaround (External 
H325, H3251, or H3250) 

2 = Modem Local 
3 = Modem Remote 
4 = None (Internal) 

Do not select type 2 or 3 unless your modem has these pro
gram controlled features. 
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VAX-ll/DMRll DIAGNOSTICS 

Table DMR-6 Typical VAX-lljDMRll Hardware Parameters (COot) 

Questions Description 

10. BAUD RATE? Select proper speed that is configured in the line unit by 
E39, SW8-IO. 

11. RUN SWITCH? Type 1 if RUN switch is ON (normal) type 0 if switch is 
off; 
ON = Enabled 
OFF = Disabled 

NOTE 
The Command Line Interpreter (CLI) format for the device also can 
be linked together on one line as shown in the attach command for 
the UNIBUS interface above. 
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VAX-Ill DMRll DIAGNOSTICS 

Table DMR-7 V AX-II Diagnostic Event Flag Summary 

Event 
Diagnostic Flag Function 

EVDXA I M8200-YA Module Installed 
2 M8200-YB Module Installed 

COMM 3 M8200-YC Module Installed 
Microprocessor 4 M8204 Module Installed 
Repair Level 6 M8207-YA Module Installed 

7 M8207-RA Module Installed 
8 M8201 Module Installed 
9 M8202 Module Installed 
10 M8203 Module Installed 

EVDMA Manual Intervention 

M8203 2 Allow Switch Pack and AX3-IS Regis-
Repair Level ter printout 

3 Allows Switch Pack contents to be 
verified 

EVDCA I Do not test for DSR 
V AX Synchronous 8 Do not test for CTS 
Link 

EVDMC Set for Half-Duplex 
DMCjDMR Clear for Full-Duplex 
DCLT 
Module 
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DMRll MAINTENANCE AIDS 

Run Microdiagnostics 

SELO 

• When correctly enabled, testing is automatically executed during power up or in
tialization at Master Clear time. 

• Two methods are available to enable microdiagnostics as shown in the following table. 

SWIO at 
E134 on 

BIT 13* M8203 Execution of Microdiagnostics 

Clear ON No Microdiagnostics Run (Disabled) 

Clear OFF Run Microdiagnostics (Enabled) 

Set ON Run Microdiagnostics (Enabled) 

Set OFF No Microdiagnostics Run (Disabled) 

* At Master Clear time. 

• Run bit will be asserted: 

1. In about 240 JLS if testing is disabled. 

2. In about 6.4 ms if testing is enabled. 

• Test results (listed below) are available to the user in BSEL3. 

BSELl 

Run bit 
Run bit 
No Run bit 
No Run bit 

BSEL3 

2008 
1008 
0018 or XXX 
0028 

Indication 

Test Complete 
Test Inhibited 
M8207 Test Failed 
M8203 Test Failed 

Programming Example: 

1$ 

MOV #40000,SELO 

BIT SELO 

BPL 1$ 

;SET MASTER CLEAR 

;TEST RUN BIT 

;BRANCH IF NOT READY YET 
;CHECK BSEL3 FOR MICRODIAGNOSTIC 
;STATUS 
;PROCEED WITH BASE IN 

NOTE 
If the Run bit is not asserted within 6.4 ms, either the M8207 or the 
M8203 test may have failed and the user should check BSEL3. 
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DMRll MAINTENANCE AIDS 

DMR 11 Maintenance LEDs 

Diode 
Designation Signal Name Description 

010 

Dl1 

012 

013 

014 

015 

---------+-------------------
Signal Quality 

Carrier 

Receive Data 

Transmit Data 

Request to Send 

Heartbeat 

Follows the presence or absence of carrier 

ON indicates canier is present at the receiver 

ON indicates a marking state (1) at the receiver 

ON indicates a marking state (l) is being 
transmitted 

ON indicates US YRT is ready to transmit when 
clear to send is d{:tected 

Microcode status: 
• OFF at master clear time 
• ON at DDCMP haIt state 
• Blinking at DDCMP, ISTRT, ASTRT, or 

RUN state 
-------- ----"----------'-----------------

EXECUTION OF 

1

_"---- SIGNAL QUALITY (010) 

[
1------- HEARTBEAT (015) 
----- CARRIER (011) 

F,
- REQUEST TO SENO 1014) 

r---- RECEIVER OATA (012) 

I r- TRANSMIT OATA (013) 

([[[lJ 
MICRODIAGNOSTICS BASE IN/ 

IF ENABLED CONTROL IN ", 200 ms 

ON r------"---y----""---~ 

OFF ____ ----'I-----uLS1S~ 

t t 1----- 5 T~~~:/;f~~ND -_i I 
MASTER 
CLEAR 

I (APPROXIMATE) 
RUN BIT REMAINS ON 

ASSERTED IF HALT OF! 
FATAL ERROR 

HEARTBEAT WAVEFORM 
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DMRll MAINTENANCE AIDS 

DMR Register Bit Assignments 
Register bit assignments for the DMRll are shown in the following diagrams. Bit asignments 
for SEL4 and SEL6 vary depending on the command or function. Refer to separate diagrams of 
SEL4 and SEL6 below for each command dependent condition. 

I I I 

, 
INPUT COMMAND 

RDI lEI RQI I 
I I I I 

CODE 

I I I I I I ROM 
RUN I MASTR I MICRO I STEP 

I 
LU I ROM I ROM I 

STEP 
I CLR I DIAG I LU I LOOP I 0 I I I 

MP 

BSEL 

o 

I I 
I 

I OUT I OUTPUT 
RDO I lEO I I 

I I I I RCV I COMMAND 
I 

MICRODIAGNOSTIC STATUS 

I I I 

DATA PORT 

DATA PORT 

DATA PORT 

DATA PORT 

o 

MODEM STATUS READ 

BSEL 

I I I I I I STND I CARR 
RING I DTR I RTS I HDX 

I 
DSR 

I 
CTS 

I BY I DET 

SIG I SIG I I I I TEST I I 
RATE I QUAL I I I I MODE I I 

I I I I I 
I I I I I I I RTS 

I DTR I 
HDX 

I I I I HOLD I 

I RS-232 I I V.35 
IINTGL I I , PROG 

RS-422 I RS-423 I I IMODEM' I I SELECT 
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DMRll MAINTENANCE AIDS 

BASE IN 111) 

I I 
BA 17 I BA 16 I 

BASE ADDRESS LOW BYTE 

-f +----+-----+---
RASE ADDRESS HIGH BYTE 

- + 
I 

If~ESUME: 
I 

+- --~ --+ ---~+-

I 
-f--
I 

I I 
I 

_..l.-~------L ____ . .L_. __ J.. ____ ..L ___ --L.._-L-

_L ~_J 

CONTROL IN (01) 

[ 

--;-- ----rl -- - ~ I I -~-d 
I I I I I I I 

--+ Itt + --j-
I I I I STAAT HDX I I DDCMP 
I I I I TIMER I I I MAINT 

_...l.-_--.J.. __ ...L ___ L---L_ I I 

ItECEIVE BA/CC IN 1101)) OR TRANSMlr BA/CC IN 1000) 

~- +-

t 
I 

BA 17 I SA 16 

BUFrER ADDRESS LOW BYTE 

t- - +---+--------+---+-.----
BUFFER ADDRESS HIGH BYTE 

+--
CHARACTER COUIIJT LOW BYTE 

+ - +-- - + t ----

CHARACTER COUNT HIGH SIX BITS 

'-_--'-___ ---'-__ L.---l._. __ ..L. ___ --'-__ ._.~.L_ 
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DMR 11 MAINTENANCE AIDS 

RECEIVE BAICC (100) 
BSEL 

BUFFER ADDRESS LOW BYTE 

BUFFER ADDRESS HIGH BYTE 

ACTUAL RECEIVED CHARACTER COUNT LOW BYTE 

BA17:BA16 
I I ACTUAL RECEIVED CHARACTER COUNT HIGH SIX BITS 

TRANSMIT BNCC (000) 
BSEL 

BUFFER ADDRESS LOW BYTE 

BUFFER ADDRESS HIGH BYTE 

CHARACTER COUNT LOW BYTE 

BA17:BA16 
I 

CHARACTER COUNT HIGH SIX BITS I 

CONTROL OUT (001 ) 
BSEL 

~;~ I MAl NT I NO TIME I NAK 
LONG ,I RCVD, I BUF OUT I THRES 

I HALT'I NON 

I COMP I EX-MEM 

'FATAL ERRORS 
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DMR 11 MAINTENANCE AIDS 

DMRll Tech-TipsjFCO Index 

Table DMR-8 DMR Tech '!.ip Ind~x 

Tech 
Tip No. Title 

Down Line LoadjRLD with M9312 

2 Swapping a DMRII for an Existing DMCII 

3 M8203 Switch Setting 

4 Wl6 & Wl7 on M8203 Etch Rev. "D" Module 

NOTE 

Speed 
Bulletin No. 

162 

163 

183 

185 

At present, there have been no FCOs issued on the DMR 11. How
ever, one DMCl1 FCO does apply. Refer to BC05Z, IR0004 SEP 80, 
DMC section. 
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DMVll OPTION 

To be supplied. Preparation of this material is planned for the near future. 
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DPVII INSTALLATION 

DPVll OPTION 

DPVIl General Description 
The DPVII is a serial synchronous, single line device interfacing an LSI-II bus to an RS-232-C, 
RS-423-A, or RS422-A modem (DIGITAL does not supply RS-449 compatible cable). 

DPV II features: 

• Half-or full-duplex, 

• Full (Category I) modem control, 

• Partial (Category II) modem control, 

• Program interrupt on modem transitions, 

• Operating speeds up to 56 K b/s, 

• RS-232-C compatibility, 

• Electrical compatibility with RS-422-A and RS-423-A, and 

• Ability to support bit/byte-oriented protocols. 

DPVll Reference Documentation 
Refer to the following documents if the level of content in this section is insufficient 

• DPVll Technical Manual - EK-DPVII-TM 

• DPVll Microfiche - EP-DPVII-TM 

• DPVll Print Set - MP00919 

• PDP-ll/03 User Manual - EK-LSII I-TM 

• LSI-II Installation Guide - EK-LS111-IG 
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DPVlll INSTALLATION 

DPVll Components List 

Table DPV -1 DPV Components List 

Option 

DPVII-DA 

DPVII-DB 

DPVII-DC 

Parts List 

M8020 
EK-DPVII-CG 

M8020 
BC26L-25 

H3259 

M8020 
7018209 
BC05D-25* 

H3259 
EK-DPVII-UG 
ZJ 3I4-RB 
MP00919 

DPVII support H3260 
items (may EK-DPVII-TM 
be purchased 
separately) 

*Must be ordered separately. 

Device Placement 

Description 

Device module 
DPVII Maintenance 
Reference Card for LSI-lIs 

Device module 
RS232-C 25-pin Berg-ta-Cinch modem 
cable 
Cable turnaround test connector 

Device module 
Cable/filter ass(~mbly 
RS232-C 25-pin Cinch-to-Cinch modem 
cable 
Cable turnaround test connector 
DPVI I User's Guide 
DPVII Diagnostic Library Kit 
DPVII Field Maintenance Print Set 

On-board test connector 
DPVI I Technical Manual 

The DPVII (M8020) can be mounted in any LSI-II bus compatible backplane such as H9270. 
LSI-II configuration conventions apply and must be followed. 

Power / LSI Bus Loading 

Table DPV-l Power/lSI Bus Loading 

Voltage 
Module (Approx 

Rating 
imate Values) 

M8020 + 5 V ( iii 1.2 A MAX 

+12 V @0.3AMAX 

Maximum 
Voltage 

+ 5.25 

+ 12.75 

DPV-2 

Minimum Backplane Bus 
Voltage Pin No. Loading 

+ 4.75 AA2 I dc Load 

+ 11.25 AD2 



DPVII INSTALLATION 

DPVll INSTALLATION FLOWCHART 

CONNECT BC26L 
CABLE TO M6020 
AND INSTALL MODULE 
INTO DUAL LSI 
BUS SLOT 

CONNECT H3269 (W1 OUT) 

~~~:ECg~NC~;~~F~~E~C!~~~ 

PERFORM RESISTANCE 
CHECKS. APPLY POWER. 
AND CHECK VOLTAGES 

LOAD AND RUN 
CVDPV* FUNCTIONAL 
DIAGNOSTIC 

NO 

** IF NO BC26L AND 
H3269 AVAILABLE USE 
H3260 TEST CONNECTOR 
AT J1 ON M8020 BOARD 

CHECK-BOARDSEATING 
JUMPER CONNECTS. CABLE 
CONNECTS. TEST CONNECTS 

MK·'552 
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DPVll INSTALLATION 

DPVll INSTALLATION FLOWCHART (CONT) 

o 
D

OAD AND RU! DECXll ;] 
WITH CXDPV* MODULE 
BUILT IN FOR EACH SIX 
(CONSECUTIVELY ADDRESSED) 
DPVll's 
--'"~ ---

FILTER ASSY AND CONNECT TO 
APPLICABLE MODEM 

NO 

2 

CHECK SYSTEM 
CONFIGURATION 

REM~259 TEST ~ONNECTJR 
FROM BC26L CABLE OR CABLE/ 

-~-----------, 

[-~AD AND R~N-J 
CVCLH* DCLT 
MODULE 

-- ---

NO CHECK CONFIGURATION 

[

iNSTALLATION CO:PLETE, ] 
INITIATE CUSTOMER 
ACCEPTANCE 

*INDICATES LATEST REVISION OF DIAGNOSTIC 

DPV-4 

OF LINK FOR ISOLATION 
OF FAULT 

MK-1552 



DPVll Jumper Options 

Me020 

C 1 
$? ~~9 ~~?, 
/--------~~ 

TERMINAL 012} ~'NTERFACE 
TIMING 013 TERMINATING SELECTION 

014 RESISTOR JUMPERS 

015 JUMPERS 
016 FOR RS-422·A 

017 ~~ 
W1820 23 

6<5m5O 
24 26* 28 

DATA SET CHANGE JUMPERS 

*W26 IS INPUT TO DSCNG FLIP FLOP 

SHIPPED SHIPPED 
ADDRESS VECTOR 
160010 300 

~~ 

;o9~gg~~ gg g 0 o 00 ")""". "'l 
EXAMPLE EXAMPLE 
SHOWN = 760010 SHOWN = ~oo 

JUMPERS ARE 
DAISY CHAINED 

THE DPV11 RESIDES IN lSI FLOATING ADDRESS SPAce-

DEVICE ADDRESS RANKS 4 

• VECTOR ADDRESS RANKS 22 

DPVII INSTALLATION 

DEVICE ADDRESS SELECTION 

OEVICE JUMPER 
NUMBER W31 w30 W36 W33 W32 W39 W38 W37 W~4 ~ _ ~~~~._ 

LX_I~ND~IC~AT=ES~AiC=O'N~N~EC=TI~ON~T=O~W~29~W~2~9~'S~TI~ED~T70L_~ ___ -
GROUND JUMPERS ARE DAISY CHAINED 

VECTOR ADDRESS SelECTION 

JUMPER 
NUMBER 

760020 

MK·1339 

310 
320 

340 
350 

370 
400 

DPV-5 



DPVll INSTALLATION 

(W1-W:Z) Driver Attenu.tion Jumper 

Normlll 

Driver 

Terminal 
Timing 

Confillur.-
tlon Altern.te 
(RS-232-C/) Option 
(RS-423-A) (R8-422-A) D .. crlptlon 

WI to W2 Not con- Byp ... ea at-
nected tenuation re~ 

sistol', Jumper 
must be re
mov6d for cer
tain modems 
to operate 
propnrly. 

(W3-W!..!l..I~! S.~~~-" Jum~r,!-_______ _ 

Normsl 
Confillur.-
tion Alternete 

Input (RS-232-CI Option 
Slgn.l. RS-423-A) (R5-422-A) Description 
------------- f------

SQfTM W5 to W6 Signal quality 
(PCSCA-S) W7 to W6 Test mode 

OM (DSA) Not con- Wl0 to W9 Data mode re
turn for AS-
422-A 

(AXCSA-9) nected 

-----r--------~-----r------

Output 
Slgn.l. 

Norm.1 
Configura-
tion Alternate 
(RS-232-C/ Option 
(RS-423-A) (R5-422-A) D •• "ription 

SF/Al W3 to W4 1 Select fre
quency (AXCSP.-Ol) 

W5 to W3 Remote loop
back 

local WB to W9 Not con- local loop-
loopback nected back 

Not con- WB to Wll local loop-
nected back (alter-

nate Din) 

(WI2-W17) Receiver Terminetion Jumpe .. 
-,.----- ----------

Normal 
Configura-
tion 
(RS-232-CI Alternete 

Receiver RS-423-A) Option Description 

Receivl~ 

Data 

Send 
Timmg 

Receive 
fimin{; 

Not con
nected 

Not con-
nected 

Not con-
nactE,d 

\11/12 to Connects ter-
\1113 minatlng re

sistor for RS-
422-A com
patibility. 

1/'/14 to 
1/'/15 

\11116 to 
1/'/17 

(W18-W23) Clock Jump ... 

Alternete 
Option 

Function 

Nonm.1 
Conflgur.
tlon 
(RS-232CI 
RS·423-A) (R5-422-A) De.crlptlon 

NUll WW to 
MODEM W1B 
ClK 

W21 to 
W1B 

Clock WI9 to W19 to 
Enable W:21 W21 

W:22 to W22 to 
W23 W23 

(W24-W28) Datil Set Chenge Jumpe .. 

Normel 
Configure-
tlo" Alternate 

(RS·232-C/) Option 

Sets (AS-423-A) 
NULL MODEM 
ClK to 2KHZ. 

Sets (AS-423-A) 
NUll MODEM 
ClK to 50KHZ 

Always in~ 
stalled except 
for factory 
testing. 

Modem 
Signal 
Name (RS·423-A) (R5-422-A) De.cription 

Data Mode W26 to 
(DSR) W24 

Clear to 
Send W25 

Clear to 
Send W25 

Incoming 
Call 

Receiver 
Ready 

W26 to 
nected 

W26 to 
nected 

W26 to 
W27 

(Carner W:26 to 
Detect) W:18 

Not con~ Connects the 
nected DSCNG flip-

flop to the ro-
spective 
modem status 
signal for tran-
sition detec-
tion. 

Not con-

Not can-

Not con- Note: W26 is 
nected mput to 

DSCNG flip-
flop. 

Not con-
nected ______________ ~ ______ _L _______ __ 

DPV-6 

NOTE 
The Jumper ConfiguratIOn GUide (above) shows the 
18commended Jumpermg scheme (both normal and 
alternate). Any deViation from these Will cause diagnostics 
to fad and mqulre restrapping for full testing and 
vanatlon. It IS recommended that customer configurations 
that vary this :icheme not be contractually supported, 



DPVll Cabling 

DPV11-DA 

M8020 

DPV11-DC 

MB020 MODULE 

DPVll CABLING 

BC26L-25 

CABLE TEST 
CONNECTOR 
H3259 

MODULE TEST CONNECTOR 
H3260 

RS-232-C 
MODEM 

MUST BE INSTALLED JUMPER SIDE OUT 

(REQUIRES JUMPER SELECTIONS) 
RS-232-C 

OR RS-423-A 
RS-422-A 

W1 -W2 out W1-W2 installed 
W3-W6 installed W3-W6 out 

MK·2828 

BC05D-25 

~5P~' 7" 
CINCH ____ 1.1 

DPY-7 

RS232-C 
MODEM 



DPVII DIAGNOSTICS 

DPVll Diagnostics 
Two diagnostic programs are available to support the DPVII in PDP-II systems. Refer to Table 
DPY-3. 

Table DPV -3 DPVll Diagnostics 

Function Diagnostic Name 

DPY II Functional Test DPY Functional Diagnostic 

DPYII Link Test DCLT 

PDP-II Systems 

(C)YDPY** 

(C)YCLH** 
-----------~,-- -------------"---------

Running PDP-11jDPVll Diagnostics - The following summarizes running DPY II Diagnostics. 

• Load and start diagnostics at address 000200. 

• At DR> prompt, enter one or more commands, for example, 
STAjPASS:MNN/TEST, and so on. The following parameter questions must be 
answered. 

Table DPV -4 Typical PDP-ll jDPV 11 Diagnostic Parameters 

Parameters 

CHANGE HW(L) '1 __ 

# UNITS (D) '1 __ 

ADDRESS: (0) 1600107 __ 
VECTOR: (0) 300? __ 

I 
LOOPBACK-O=INTERNAL 
I =RS423, 2=RS422, 3 =LOCAL 
MODEM, 4=REMOTE MODEM 
LOOP (O)? 

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

Description 

Enter Y for yes. 

Enter number of units on the system to be tested 
(decimal from 1-16) 

Enter appropriate value in each case. Address and Vector 
values shown are default, if appropriate, put <CR> only. 
For loopback selection, lx: sure proper test connector is 
installed or proper modem is available. 

DPY-8 June 1982 



DPVII MAINTENANCE AIDS 

DPVll Register Bit Assignments 

RXCSR 
16XXXO 
READ/WRITE 

DATA 
SET 

CHANGE 

CLR 
TO 

SEND 

INCOMING 
CALL 

RDSR 
16XXX2 
READ ONLY 

ERROR 
CHECK 

14 

PCSAR 
16XXX2 
WRITE ONLY 

ALL 
PARTIES 

AnDR 

STRIP 
SYNC OR 

LOOP 
MODE 

PROTOCOL 
SELECT 

RCVR 
READY 

12 

THE RXCSR CAN BE READ IN EITHEFI WORD OR 
BYTE MODE. HOWEVER, READING EITHER BYTE 
RESETS CERTAIN STATUS BITS IN BOTH BYTES. 

RCV 
ACTIVE 

RCVR 
STATUS 
READY 

DATA 
MODE 

SYNC 
OR 

FLAG 
DETECT 

RCV 
DATA 

READY 

RCV 
INTR 

EN 

DATA 
SET 

INTR 
EN 

THE RDSR CAN BE READ IN EITHER WORD OR 
BYTE MODE. HOWEVER, READING EITHER BYTE 
RESETS DATA AND CERTAIN STATUS BITS IN 
BOTH BYTES OF THIS REGISTER AS WELL AS 
BITS 7 AND 10 OF THE RXCSR. 

11 10 09 OB 07 

RCVR 
OVER 
RUN 

END 
OF 

MESG 

RCV START 
ABORT OF 

MESG 

07 

RX 
ENA 

LOCAL 
(LL) 

LOOP 

REO 
TO 

SEND 

DATA 
TERM 
ROY 

SECONDARY STATION + RECEIVER SYNC 

SECD 
ADRS 
MODE 

SEL 

IDLE 
MODE 

SELECT 

DPV-9 

SF/RL 

00 

00 



DPVII MAINTENANCE AIDS 

DPVll Register Bit Assignments (Cont) 

BIT SET (BIS) AND BIT CLEAR (BIC) INSTRUCTIONS 
CANNOT BE EXECUTED ON THE PCSCR. SINCE THEY 
EXECUTE USING A READ·MODIFY·WRITE SEQUENCE. 

PCSCR 
16XXX4 
READ/WRITE 

1 5 1 4-,.._1 3';-'r"""'''-''-r--'--'~'--r-

I ~ : R/W~_R_/W~_~~L-~~_-L. 
~-----J ____ y-___ _ 

TRANSMITTER EXTO 
CHARACTER LENGTH ADDR 

f'lELD 

TDSR 
16XXX6 
READIWRITE 

EXTD 
CONT 
FIE.LD 

RECEIVER RSVD 
CHARACTER LENGTH 

06 05 

XMIT 
INTR 
EN 

SQ/TM 

XMm 
ENAB 

MAINT 
MODE 

SELECT 

XMTR 
BUFFER 
EMPTY 

XMTR 
ACTIVE 

DEVICE 
RESET 

15 14 13 _1~2~~~~~-r'~~~~_r-~~ __ -"'_~~ __ ~_-"'_~ __ ~0~0~ 

I ; 1~~=O==7-lI~~_~_r-~~~==::====::====:R:/~:~:~:~RAN::::=R=AN:::=R:/=W==:=R/=:J~, 
XMIT RESERVED XMIT END TRANSMIT DATA BUFFER 
ERROR GO OF 

AHEAD MESG 

ABORT START 
OF 

MESG 

DPV-}O 



DPVll MAINTENANCE AIDS 

DPVll Tech-TipsjFCO Index 
No Tech Tips or FCOs have been issued for the DPVII. 

DPV-II 



DUPll INSTALLATION 

DUPll OPTION 

DUPll General Description 
The DUPII is a single-line, program-controlled, double-buffered communications device inter
facing the PDP-I I/VAX-I I family of processors to a serial synchronous line. The DUPII is 
capable of handling byte-oriented protocols, such as DDCMP and BISYNC, ·and bit-oriented 
protocols, such as SDLC (SNA), HDLC (X.25), and ADCCP. 

The DUPll features: 

• RS-232-C compatibility at speeds up to 9600 his, 
• FuJI modem control, 
• Ability to support bit/byte-oriented protocols, 
• Single hex module, 
• Auto-Answer capability, 
• Half- or full-duplex, and 
• Program interrupt on modem transitions. 

DUPll Reference Documents 

• DUPII Maintenance Manual - EK-DUPII-MM 
• DUPII Microfiche - EP-DUP11-MM 
• DUPII Print Set - (Number to be assigned) 

DUPll Components List 

Table DUP-l Components List 

ITEM PART NO. DESCRIPTION 

DUPII-DA DUPll Option consisting of: 

I M7867 Synchronous Interface Module 
2 BC02C-IO Interface Cable 
3 BC05C-25 Modem Cable 
4 H325 Test Connector 

Device Placement 
The DUPII mounts in any hex height slot DDII-B SPC backplane or the equivalent. 

DUP-l 



DUPII INSTALLATION 

Power / UNIBUS Loading 

Table nUp-2 Power/UNIBUS Loading 

ng 
te 

Voltage Rah 
(Approxima 

Module Values) 

M7867 -+ 5 V ® 3.6 A 

+15 V@O. 325 A 

--15 V (iy O. 6A 

Maximum 
Voltage 

-+ 5.25 

-+15.75 

--15.75 
-

Minimum Backplane 
Voltage PilllNo. UNIBUS Loading 

-+ 5.0 CIA2 

-+ 14.25 CIUI I UNIBUS de 
load 

-14.25 CIB2 

DUP-2 



DUPll INSTALLATION 

DUPll INSTALLATION FLOWCHART 

APPLY POWER. VERIFY 
SELECTED SPC BACKPLANE 
VOLTAGES. THEN TURN 
POWER OFF 

INSTALL M7867 MODULE. 
PERFORM RESISTANCE CHECKS 
ON BACKPLANE. APPLY POWER 
AND VERIFY VOLTAGES. 

OBTAIN CUSTOMER SPECIFIC INFORMATION: 

• SYSTEM PLACEMENT 
• DEVICE PLACEMENT 
• UNIBUS LOADING 
• POWER REC1UIREMENTS 
• CUSTOMER APPLICATION 

REQUIREMENTS: 
I.E. DEVICE ADDRESS. 
VECTOR ADDRESS. ETC. 

DUP-3 

DO NOT INSTALL 
OPTION 

DEVICE ADDRESS & 
VECTOR JUMPERS 



DUPll INSTALLATION 

DUPII INSTALLATION FLOWCHART (CONT) 

POP11 VAX I 

lOPB" EVO 

zope' EVOU 

zopo" ESOC 

DUP-4 

CHECK BOAROSEATINGD 
SWITCH SETIINGS. AND 
JUMPER CONFIGURATION. 

CHECK SYSTEM ] 
CONFIGURATI~ 



DUPII INSTALLATION 

DUPll INSTALLATION FLOWCHART (CONT) 

N 

INSTALLATION COMPLETE 
INITIATE CUSTOMER 
ACCEPTANCE. 

DUP-5 

RUN DUP11 
CONFIDENCE 
TEST DZDPE. 

CHECK CONFIGURATION 
OF LINK FOR ISOLATION 
OF FAULT. 

CHECK CABLE 
CONNECTION, 
JUMPER AND 
MODEM CON
FIGURATION. 



DUPll INSTALLATION 

M7867 Switch Packs/Jumpers 

rhe DUPll resides In 

"!oating address space 
Isee Appendix AI. 

• Device Address ranks 5 
• Vector Address ranks 22 

DUP11-DA (M7867) DEVICE ADDRESSING 
MSB LSB 

f15T'.='1.~.'..3'2. " _'_0 .... ~ ... elXJiIiEIi. HPP8-[iI: 1] 1 SWITCH PACK .1 0 0 0 
-- ~ - 1 T 1 I I I • I I - • 

I • I I I I 1 I I I I 

I I I I I I I • 1 I I f TCH 
510595857565554535251 

,,------------------'" 1"""""-' - , - gr"" 

~~~~~8aJ-1 0"0'' 

160010 
760020 
760030 

160050 
160060 
160010 
160100 

SWITCH PACK El13 
DEVICE ADDRESS 
SELECTION 

M7867 

o 

W7 

DUP11··DA (M7867) VECTOR ADDRESSING 

300 
ON ON 310 
ON ON ON 

ON ON ON ON 

ON ON ON 340 
ON ON ON 350 
ON ON ON ON 360 
ON ON ON ON ON 370 

400 

600 

700 

Non, SWITCH ON PRODUCES LOGlC"ll ON! ON THI UN_US. 

DUP-6 

OFF 

\ 

IT 
Wl 
a 
W2 

SWITCH PACK E59 

~ 
VECTOR ADDRESS 
SELECTION NOT USED 



DUPll INSTALLATION 

Table DUP-3 M7867 Jumpers 

Jumper Normal 
Number Configuration 

WI IN 

W2 OUT 

W3 IN 

W4 IN 

W5 OUT 

W6 IN 

W7 IN 

Function 

Secondary Receive Enable (W2 must be out). 

Secondary Receive Disable. If W2 is installed, WI must be 
OUT. 

Clear option when removed, SEC XMIT DATA, RTS & DTR 
are not cleared by Device Reset or INIT. 

Secondary Transmit Enable. 

Disables carrier, DSR and SEC RCV data from causing an in
terrupt. 

Enables detection of transitions CARRIER, DSR, and SEC 
RCV data. 

Bus Control Grant. 

DUP-7 



DUPll CABLING 

DUPll Cabling 

M7867 

W7 W3 
<:::I-

o 

8C02C-1 

DUP-8 

8C05C-25 

H325 

RS-232-C 
MODEM 

TEST CONNECTOR 

MK-2829 



PDP-I l/DUPI 1 DIAGNOSTICS 

DUPII Diagnostics 

Table DUP-4 DUPII Diagnostics 

Diagnostic PDP-II VAX-ll 
Function Diagnostic Name Systems Systems 

Transmitter Test DUP11 basic off-line SDLC (D)ZDPB** 
transmitter tests 
DUP11 Repair Level Diagnostic EVDUP 
(level 3) Part 1 REV*.* 

Receiver / Modem DUP11 Off-Line SDLC Receiver (D)ZDPC** 
Control/ I n terru pt and Modem Control and Interrupt 
Tests Tests 

DUP11 Repair Level Diagnostic EVDUQ 
(level 3) Part 2 REV*.* 

Data/Function Tests DUP11 Off-Line SDLC/DECMODE (D)ZDPD** 
Data and Function Tests EVDCA 
DUP11 Leve12 REV*.* 

Quick Verify DUP11 Confidence Test (D)ZDPE** 

Link Testing Interprocessor Test Program 
ITEP Monitor (D)ZITA** 
DUP11 Over1a~ (D)ZDPF** 

DCLT (C)ZDCL** 

Running PDP-ll/DUPll Diagnostics - The following summarizes running PDP-II/DUPII di
agnostics. 

If started at address 200 with switch register SWO=O, program prints the diagnostic name, 
followed by the DUP status table. 

Example of DUP1l Status Map 

1500 160050 CSR OF FIRST DUP11 

1502 000300 VECTOR OF FIRST DUP11 

1504 140026 STATUS AND SYNC FOR FIRST DUP11 

1506 160060 CSR OF SECOND DUP11 

1510 000310 VECTOR OF SECOND DUP11 

1512 140026 STATUS AND SYNC FOR SECOND DUP11 

DUP-9 



PDP-Il/DUPII DIAGNOSTICS 

If started at address 200 with switch register SWO= 1, the program prints the diagnostic name, 
followed by the parameter questions, and then the status map. 

Table DUP-5 Typical DUPll Diagnostic Parameters ------r-------------------------
Parameters 

REC CSR ADDRESS? __ 

VECTOR ADDRESS? __ 

IS A MODEM WITH ANALOG 
LOOPBACK ENABLED CONNECTED? 
(YORN) __ _ 

IS H325 CONNECTOR ON? 
(YORN) __ 

ARE THE DEFAULT JUMPERS IN? 
(Y OR N) __ 

IS OPTIONAL CLR JMPR IN? 
(YORN) __ 

SEC TX JMPR IN? (Y OR N) __ 

SEC RX JMPR IN? (Y OR N) __ 

ARE DSCI AND 2 BOTH IN? 
(YORN) __ 

Description 

Enter device address <CR> 

Enter vector address <CR> 

Enter Y for Yes or N for No in all cases 

DUP-1O 



VAX-lljDUPll DIAGNOSTICS 

Running VAX-lljDUPll Diagnostics - The following summarizes running VAX-IljDUPII 
diagnostics. 

Table DUP-6 Typical VAX-lljDUPll Program Operation 

Command Function 

i. Load appropriate diagnostic 

2. ATTACH the UNIBUS interface 
(UBA or UBI) to the system 
bus. 

3. ATTACH the device to the 
system. 

Example 

DS> LOAD EVDUP or EVDUQ 

DS> ATT DW780 SBI DWO 3, 4, or 
DS> ATT DW750 CMI DWO 

OS> ATT OUPII 

NOTE 
This command now enters the hardware parameter information for 
the device (refer to the following Table DUP-7 for Typical Hard
ware Parameters). When the various hardware parameters are qual
ified, the program returns to the supervisor level off operation and the 
following steps must be followed: 

4. SELECT the devices that have 
been attached to the system. 

5. SET the appropriate event. 

6. If a printout of the tests 
being executed is desired 
then the trace flag can be 
set by SET TRACE command for 
the program, if applicable. 
Now the program may be 
started by the START command. 

OS> SELECT ALL or 
OS> SELECT OWO and 
OS> SELECT XMO 

OS> SET EVENT FLAG(s) a,n,n. 
(EVOUQ only) 

OS> SET TRACE 
OS> START 

OUP-II 



VAX-lljDUPll DIAGNOSTICS 

Table DUP-7 Typical VAX-Il/DUPIl Hardware Parameters 

Questions 

1. DEVICE LINK? 

2. DEVICE NAME? 

3. CSR? 

4. VECTOR? 

5. BR? 

Description 

Link the option to the UNIBUS inter
face by entering the logical name of 
the interface (e.g., DWO). 

Establish a logical device name (e.g. 
XMO). The logical name is generally 
the same one used by the operating 
system and the actual unit number 
(e.g., 0-7 or A-Z). 

Enter the device CSR address. 

Enter the device Vector address. 

Enter the proper device priority 
level (normally BR 5). 

T:ilble DUP-8 V AX-tt Diagnostic Event Flag Summary 

Diagnostic Flag 

EVDUQ 

2 

3 

Function 

Set, if H325 not connected. 

Set, if Secondary XMIT Jumper (W4) 
is not installed. 

Set, if Secondary RCVR Jumper (WI) 
is not installed. 

DUP-12 



DUPll Register Bit Assignments 

DUPll MAINTENANCE AIDS 

RxCSR 
76XXXQ 
READ/WRITE: 

07 : I : ~RXD.UF 
-----~RXD8UFOATA-~-~~ 76)(X)(2 

I ~EAO ONLY 

I~ 00 

10:1 ~~ ___ S~ECONDARREYCE.slvT!ETR'OS~YNAcOORE~~S ____ ~~~-..j PARCSR 

~_---'-__ L....::"-"---.L.-_--'--_--L-_---'--_--'-_----'-_---'-__ L~_LI _----'-1_----' __ '-' =:J ~~~~:20NLY 

DUP-13 

TXCSR 
76XX)(4 
READ/WRIT[ 



DUPII MAINTENANCE AIDS 

DUPll Tech-TipsjFCO Index 

Table DUP-9 DUPll Tech Tip Index 

Tech. 
Tip No. Title 

Speed 
Bulletin 
No. 

H325 Test Connector used with Nj A 

2 

3 

4 

OUPII 

M7867 ECO 3jRev. B Diagnostics 

Cables Install for OUPII-OA 

I ncorrect Register Value on 
Ext. ClK lead 

Table DUP-I0 DUPl1jFCO History Chart 

Mo dule FCONo. Date Reason 
-

M7 867 ROOOI JUl76 Allows module installation 
in a 0011-0 and similar 
backplanes. 

M7 867 ROOO2 JAN 77 TX done setting at the 
beginning of the CRC 
character. 

M7 867 SOOO3 MAY 78 TX and RX may hang after 
abort sequence. 

M7 867 SOOO5 AUG78 Error status lost whl!n 
running Comm. lOP OUP 

OUP-14 

NjA 

114 

114 

Quick 
Check 

Jumper wire 
onCB2 

E48 is ROM 
23-345A2 

EI2 is ROM 
23-422A2 

Wire ADD at 
E54 pin 1 



DZll INSTALLATION 

DZll OPTIONS 

DZ 11 General Description 
The DZ II asynchronous multiplexer provides an interface between a PDP-II IV AX-II family 
of processors and up to 8 asynchronous serial lines, capable of up to 9600 bls using either an RS-
232-C interface or 20 rnA current loop signaling. 

The DZII features: 

• Program control of data rate, character length, stop bits, parity, 

• RS-232-C compatibility or 20 rnA current loop, 

• Local or remote configurations, and 

• Limited modem control - carrier, ring, and DTR. 

DZll Reference Documentation 
Refer to the following documents if the level of content in this section is insufficient: 

• DZII Technical Manual - EK-DZIIO-TM 

• DZII Microfiche - EP-DZIIO-TM 

• DZII Print Set - MP00253 for 20 rnA applications and MPOOI32 for EIA appli
cations 

DZ-I 



DZll INSTALLATION 

DZ 11 Components List 

Table DZ-l DZll Components List 

Item Parts List Description 

DZII-A Basic 8-line, RS-232-C compatible unit containing: 

I I M7819 Single hex SPCjEIA Control module 
2 1 H7004C EIA Static Filter 
3 1 H3271 Staggered Turnaround Test Connector 
4 ii BC06L-OJ EIA Filter Cable 
5 ii H317-E EI A Distribution Panel 
6 I H325 Test Connector 
7 ) BC05W-15 Cable 
8 ) MPOOl32 Print Set 
9 Panel and Static filter Mounting Hardware 
10 1-54-08778 Priority plug (BR 5) 
II 1 EK-DZIIO-OP DZ I I User's Manual 

DZII-B Same as DZII-A, described above, except: Delete items 3, 5,6, 
and 9 

-
DZII-E Combination of DZI I-A and DZII-B described above 

DZII-C Basic 8-line, 20 rnA current loop unit containing: 

I I M7814 Single hex SPCj20 rnA Control Module 
2 1 H7004B 20 rnA Static Filter 
3 I BC08S Cable 
4 I BC06K-OJ Filter Cable 
5 I H317-F 20 rnA Distribution Panel 
6 I MP00253 Print Set 
7 I H3190 20 rnA Test Connector 
8 Panel and Static Filter Mounting Hardware 
9 1-54-08778 Priority Plug (BR 5) 
10 EK-DZIIO-OP DZI I User's Manual 

DZII-D Same asDZII-C described above, except: Delete items 5, 8, and 
9 

DZII-F Combination of DZI I-C and DZII-D as described above 
-

DZ-2 



DZll INSTALLATION 

Power jUNIBUS Loading 

Table DZ-2 Power Chart 

Voltage Rating 
(Approximate Maximum Minimum Backplane UNIBUS 

Option Values) Voltage Voltage Pin No. Loading 

DZII-A, -8 + 5 vdc @ 2.5 A MAX + 5.25 + 5.0 CIA2 I UNIBUS 
+ 15 vdc@0.13 A MAX +15.75 + 14.25 ClUl load each 
-15 vdc@0.15 A MAX -15.75 --14.75 CI82 

DZII-E + 5 vdc @ 5.0 A MAX + 5.25 + 5.0 2 UNIBUS 
+ 15 vdc @ 0.26 A MAX + 15.75 +14.75 loads 
-15 vdc@ 0.30 A MAX -15.75 -14.75 

DZII-C, -D + 5 vdc@ 2.3 A MAX + 5.25 + 5.0 CIA2 I UNIBUS 
+ 15 vdc@0.15 A MAX + 15.75 + 14.75 CIUl load each 
-15 vdc@0.42 A MAX -15.75 -14.75 CIB2 

DZII-F + 5 vdc @ 4.6 A MAX + 5.25 + 5.0 2 UNIBUS 
+ 15 vdc@0.30 A MAX + 15.75 +14.75 loads 
-15 vdc@0.84 A MAX -15.75 -14.75 

DZ-3 



DZll INSTALLATION 

DZll INSTALLATION FLOWCHART 

C----"'ETART ~-
~ OBTAINED CUSTOMER SPECIFIC 

L../ . ..... - 1I~~O~~S~~I~N~LACEIV1ENT 
,....:=::.....___ --__ • DEVICE PLACEMENT 

UNPACK AND VERIFY J 
ALL COMPONENTS 
RECEIVED 

[JPPLY POWER, VERIFY~ 
SELECTED SPC BACKPLANE 
VOLTAGES. TURN POWER OFF 

- -] CONFIGURE M7B19 MODULE 
FOR CUSTOMER REQUIREMENTS t --

[jNSTALL M7819 MODULE, ] 
PERFORM RESISTANCE CHE:KS 
ON BACKPLANE, APPLY POWER 
AND VERIFY VOLTAGES -6-

• UNIBUS LOADI~IG 
• POWER REQUIREMENTS 
• CUSTOMER APPLICATION 

REQUIREMENTS: 
I.E. DEVICE ADDRESS, 
VECTOR ADDRESS, ETC. 

DZ-4 

DO NOT INSTALL 
OPTION 



DZll INSTALLATION 

DZll INSTALLATION FLOWCHART (CONT) 

EXECUTE Dl11 DIAGNOSTIC 
IN STAGGERRED MODE WITH 
H327 INSTALLED IN M7819 
MODULE AND 08TAIN THREE 
PASSES WITHOUT ERRORS 

INSTALL BC05W CABLE AT 
M7819 AND EXECUTE Dl11 
DIAGNOSTIC IN STAGGERRED 
MODE WITH H3271 INSTALLED 
AT CABLE AND OBTAIN THREE 
PASSES WITHOUT ERRORS 

_~DP11 - lDlA-- @ 200 

~AX11 - EVDAA 

IN INTERNAL MODE AND PDP11 - lDlA-- @ 200 
EXECUTE DZll DIAGNOSTIC ~ { 
08TAIN THREE PASSES VAX11 - EVDAA 
WITHOUT ERROR 

__ fPDP11 - lDlA-- @ 200 

l"AX11 - EVDAA 

>-'-'----+1 CHECK BOARDSEATING, 
SWITCH PACK SETIINGS 

CHANGE BC05W CABLE 

DZ-5 



DZll INSTALLATION 

DZll INSTALLATION FLOWCHART (CONT) 

~ ...---___ ...I-t_-,---------
CONNECT BC05W CABLE ] 
TO STATIC FILTER ASSY 
AND EXECUTE Dlll DIAGNOSTIC { 
IN. EXTERNAL MODE FOR EACH _ PDPll - lDlA"@200 
LINE WITH H325 INSTALLED VAXll - EVDAA 

AT H317-E AND OBTAIN THREE 
PASSES WITHOUT ERRORS 

EXECUTE Dlll DIAGNOSTIC 
IN CABLE AND ECHO TEST MODE 
AND OBTAIN THREE PASSES 
WITHOUT ERRORS 

CHECK OR CHANGE 
H317-E DIST, PANEL 

{

PDPll - lDlA"@210 
VAXll - LOCAL TERMINAL EVTAA 

- - MULTI TERMINAL EVTBA 
NOTE: THIS ECHO TEST SHOULD ONLY 

BE DONE FOR TERMINAL 
LINE/SPEED TESTING 

CHECK CABLE/MODEM 
CONNECTIONS 

~-~~Y~-------------------------------------------~ 

- J BUILD AND EXECUTE DEC/Xll 
WITH THE Dlll MODULE AND PDPll - CXDlA" 
OBTAIN THREE PASSES WITHOUT -{~AXll - NONE 
ERROR 

CHECK SYSTEM CONFIGURATION 

DZ-6 



DZll INSTALLATION 

DZ11 INSTALLATION FLOWCHART (CONT) 

INSTALL M7814 MODULE, 
PERFORM RESISTANCE CHECKS 
ON BACKPLANE, APPLY POWER 
AND VERIFY VOLTAGES 

EXECUTE DZll DIAGNOSTIC 
IN INTERNAL MODE AND 
OBTAIN THREE PASSES 
WITHOUT ERRORS 

_-(PDP11 - ZDZA" @ 200 
VAX11 - EVDAA 

DZ-7 

CHECK BOARDSEATING, 
SWITCH PACK SETIINGS. 



DZll INSTALLATION 

DZll INSTALl.ATION FLOWCHART (CONT) 

9 r----

[

NSTALL BC08S CABLE AT ] 
M7814 AND EXECUTE Dl11 
DIAGNOSTIC IN STAGGERRED _{PDP11 - lDlA"@200 
MODE WITH H3190 INSTALLED VAX11 - EVDAA 
AT CABLE AND 08TAIN THREE 
PASSES WITHOUT ERRORS 
----- ------

CHANGE 8C08S CABLE 

CONFIGUHE H317-F 6iST.PANE~ 
rOR LlNE~~NSTALL ___________________________________ -, 

C
-O-N-NE-C-T BC08S CA8-LE-----

TO STATIC FILTER ASSY {PDP11 - lDlA"@210 
AND EXECUTE Dl11 DIAGNOSTIC _ VAX11 - LOCAL TERMINAL EVTAA 
IN ECHO TEST MODE FOR EACH MULTI TERMINAL EVTBA 
LINE AND OBTAIN THREE NOTE: THIS ECHO TEST SHOULD ONLY 
PASSES WITHOUT ERRORS BE DONE FOR TERMINAL 
----- LINE/SPEED TESTING 

CHECK CABLE CONNECTIONS 
OR CHANGE H317-F DIST. PANEL 

DZ-8 



DZlllNSTALLATION 

DZ11 INSTALLATION FLOWCHART (CONT) 

L-____ ~~~~------------J 
(

PDPll - ZITA" 
-- - ZDZB" 

DZ-9 

CHECK CONFIGURATION 
OF LINK FOR ISOLATION 
OF THE FAULT 



DZll INSTALLATION 

M7819 Switch Packs/Jumpers 
M5B l5B 

I ~51 ~41 ~~EHttH8l~,Jc:!AQ E~i+31?o1 ~ I B 
-- - - I ,-j-i-.-,-, -

I I I I I 

_---._1 I I I I VECTOR SWITCH PACK Ell 
~t1~1~~ 57 56 55 54 53 52 ADDRE5S 

~E I_[~~~~~~~~J 
330 
340 
350 
360 

OFF OFF OFF OFF OFF 370 

400 

500 

600 

OFF OFF OFF 700 
~_. __ L.._~. __ .~ ______ -'-- _____ _ 

NOTE, SWITCH OFF PRODUCES lOGICAL ONE ON THE UNIBUS. 

1\1'17819 
WI ~~NOAMA_lY IN 
• OUT DISABLES MASTER ClK ..+------

FOR FACTORY TESTING 

WI ......... 

_L_,-,/,@I)L-E_~2_---, 
,~ 

[EIl 

~ 
VECTOR ADDRESS 
SELECTION 

l5B 

,,-------- /_;~~::,:" .~-+_~~~_~~_8~1_7-L1_6~1_5~1_4-L_3~!_-~~JiEt~ 

, , 

~~~le e e ~Q 9 9 J_f---'.!~!!Ct1M=11~i:.!.~~I-S-l0+S-9+S-B+-S-7-1-S-6+-S-5+-S4-+-;;-+;-~-+S;:-:l;-1---"'-':'I~Jj' 
SWITCH PACK ESI 
DEVICE ADDRESS 
SELECTION 

HIE Dlil RESIDES IN 
FI.OATING ADDRESS SPAt E 
{SFE APPENDIX AI 

• DEVICE ADDFIESS RANKS S 
• "Ee roR ADDRESS RAN':S 27 

~_ ON 

ON ON 760060 
ON ON 760070 

760100 

760300 

760400 

760600 

760700 

761000 

762000 

763000 

764000 

NOTE, SWITCH ON RESPONDS TO lOGICAL ONE ON THE UNIBUS. 

DZ-IO 



M7814 Switch Packs/Jumpers 

SWITCH PACK E8l 

V8----------------------V3 

0 1 2 3 4 5 6 7 8 
N 

~~~~~~QQ 0 
F 
F 

V~~ 
SELECTION 

NOT USED 

Wl = NORMAllY IN; 
OUT DISABLES MASTER 
ClK FOR FACTORY 
TESTING. 

SWITCH PACK E72 

DEVICE ADDRESS 
SElECTIOj'J 

NORMAllY 
OFF 

PLUG E4l 
BR-5 

M78l4 

DZll INSTALLATION 

I I 

SWITCH Sl S2 S3 S4 S5 S6 VECTOR 
NUMBER ADDRESS 

OFF OFF 300 
OFF OFF OFF 310 
OFF OFF OFF 320 
OFF OFF OFF OFF 330 
OFF OFF OFF 340 
OFF OFF OFF OFF 350 
OFF OFF OFF OFF 360 
OFF OFF OFF OFF OFF 370 

OFF 400 
---

OFF OFF 500 
---

OFF OFF 600 
---

OFF OFF OFF 700 

NOTE, SWITCH OFF PRODUCES LOGICAL ONE ON THE UNIBUS. 

THE DZll RESIDES IN 

FLOATING ADDRESS SPACE 

(SEE APPENDIX A) 

• DEVICE ADDRESS RANKS 8 
• VECTOR ADDRESS RANKS 27 

LSB 

f--+-+--+--l.~~DID!I6I~iJ~~2 T~l-J~ 
SWITCH PACK E72 L 0 0 0 

~~.--"·I--I---I-----~i·----- I I--

I I I I 
I I t I 

SWITCH S10 S9 S8 S7 S6 S5 S4 S3 S2 Sl DEVICE 
~~NU~M~B~E~R_+--~-4__+--~4_-4--f--~--4~+ AP~~~~ __ 

ON 
ON 

ON 
ON 

ON ON 
ON ON 

NOTE, SWITCH ON RESPONDS TO LOGICAL ONE ON THE UNIBUS. 

DZ-\\ 

i~gg~g 
760030 
760040 
760050 
760060 
760070 
760100 

762000 

763000 

MK-2826 



DZll INSTAI,LATION 

H317-E (EIA) Distribution Panel Jumper Configuration 

Cil J16 J15 J14 J13 J12 Jl1 Jl0 J9 

II~II~II~II~I~II~II~II~II~II~II~II II II II i I II II II II II II II 

I I I I I I I I I I I I 

LlNESB-15 

r=:~ c 

TYPICAL IN GROUPS 
OF 5 FOR EACH LINE 
UP TO JUMPER wao 

ALL JUMPERS FOR NORMAL CONFIGURATION MUST BE INSTALLED EXCEPT FOR FORCE BUSY (W2. W7. W12. W17. W22. 
W27. W32. W37. W42. W47. W52. W57. W62. W67. W72 AND W77; THESE JUMPERS MUST BE REMOVED. 

DZ-12 



H317-F (20 rnA) Distribution Panel Jumper Configuratnon 

TB16 

111111111111"111111"11111111""1"111""11111111111"11111111""11111111111 

CUNES8-15J ~~ 

W16 Wl 

DZll INSTALLATION 

#1} 
#2 

#3 

#4 

REFER TO TABLE 
DZ-3 AND 
DZ-4 

THE APPROPRIATE JUMPERS Wl-W16 (ONE FOR EACH LINE) MUST BE INSTALLED IF THAT LINE IS 
OPERATING BELOW 300 B/S. JUMPER MUST BE REMOVED FOH LINES OPERATING HIGHER THAN 300 B/S 

DZ-13 



DZ 11 CABLING 

DZl1 Cabling 
Cabling drawings for each of the DZII configurations are provided in this section. These draw
ings also identify test connector placement. For more information, refer to Chapter 3 for cables 
and Chapter 4 for test connectors. 

DZll-A, 8, and E EIA Cabling Configuration 

M7819 

* 

USE BC03M or BC03P TYPE CABLE FOR 
CONNECTION TO TERMINALS OR BC05D'FOR 
MODEM CONNECTIONS 

H31 7-E EIA DISTRIBUTION PANEL 

J20 J18 

~~-7""f--_BC05W-15 
CABLES 

M7819 

RIBBED 

* USE H3271 

OUTPUT CONNECTORS 
TYPICAL ALL 16 LINES 
USE H325 

AT CABLE END, TWO 
M781!3 CAN BE CON
NECTED TO ONE H3271 

RIBBED 
SIDE 

DZ11-B SIDE DZll-A 

L ____ ,_"_J 
DZll-E 

WHEN CONNECTING CABLE TO H3271, BE SURE THAT RIBBED SIDE FACES OUT. 

MK-2B21 
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DZll-C, D, and F 20 rnA Cabling Configuration 

* 

USE BC04R TYPE CABLE FOR 
EXTERNAL CONNECTIONS 
SEE H317-F WIRING TABLE 

H317-F 20mA DISTRIBUTION PANEL 

J1 

DZ11-D 

I 

RIBBED 
SIDE 

DZll-F 

DZ11-C 

#1 

#2 

#3 

#4 

USE H3190 * 
AT CABLE END. 

DZll CABLING 

WHEN CONNECTING CABLE TO H3190, BE SURE THAT SMOOTH SIDE FACES OUT. 

MK-2820 
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DZll CABLING 

H3J7-F 20 rnA Wiring Tables (Typical) 

Examples shown: Connection to VTOS, LA30, and LA36. 

Table DZ-3 VT05 Wiring 

Mate-N-Lok 
Connector Pin 

S 
2 
3 
7 

VT05 Signal 

Terminal + RCV 
Terminal - RCV 
Terminal - XM IT 
Terminal + XMIT 

Table DZ-4 LA30, LA36 Wiring 
-

Mate-N-Lok LA30, LA36 
Connector Pin Signal 

S Terminal +XMIT 
2 Terminal -XMIT 
3 Terminal - REC 
7 Terminal + REC 

NOTE 

BC04R 
Color Code 

Black 
White 
Green 
Red 

BC04R 
Color Code 

Black 
White 
Green 
Red 

H317-F 
Terminal No. 

4 (XMIT +) 
3 (XMIT -) 
2 (REC-) 
I (REC+) 

H3J7-F 
Terminal No. 

I (REC+) 
:2 (REC-) 
3 (XMIT -) 
4 (XMIT +) 

The terminal REC signal is always connected to the 113J7-F XMIT 
terminal post and the terminal XMIT signal is always connected to 
the H3J7-F REC terminal post. Also, be sure to keep the polarity 
the same, plus-to-plus and minus-to-minus. 
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DZll CABLING 

M7814 Cable Configuration with Another M7814 - When a 20 mA DZII is connected to anoth
er 20 mA DZ II, two H319 current loop receivers must be used. 

"A OO 

DZll 

H317F DISTRIBUTION PANEL 

DZ1100A"REC+~ 1 

DZ11 .oN' REC -. @ 
2 

DZ11 ooA" XMIT - ® 

DZ11°°A"XMIT+ :@ 

GREEN 
o 

10 FT, CABLE 
SUPPLIED WITH 
H319 

NOTE: THE CABLE ATTACHED TO THE H319 SHOULD HAVE THE 
CONNECTOR REMOVED AND RING LUGS ATTACHED TO THE 
RED AND GREEN LEADS AS SHOWN, 
THE BLACK AND WHITE LEADS IN THE H319 CABLE AND BC04R CABLE 
ARE NOT USED. 

DZ-17 
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OO 

DZ11 
H317F DISTRIBUTION PANEL 
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PDP-ll/DZll DIAGNOSTICS 

DZ 11 Diagnostics 

Table DZ-5 DZ 11 Diagnostics 

Diagnostic 
Function 

Checks DZ II F :unctional 
Logic 

DZ II Link Tes ting 

---

Diagnostic Name 

DZ II 8 Line Async M ux Tests 

Terminal Functional Tests 

Interprocessor Test Program 
(lTEP) ITEP Monitor DZII 
Overlay 

PDPll 
Systems 

(D)ZDZA** 

(D)Z1TA** 
(D)ZDZB** 

VA X-l1 
~tems Sy~ 

EV DAA 
,V*.* RF 

EV 
RE 
EV 
RE 

TAA 
V*.* 
TBA 
V*.* 

Running PD P-II /D Z II Diagnostics - The following summarizes running DZ 11 diagnostics. 

Start pllOgram: 

• At address 000200 for normal testing, or 
• At address 000210 for ECHO/CABLE testing. 

Set Switch Registers: 

For 000200 

• SWO = 0 Auto Size 
• SWO = I Initial start (manual input) 
• SW7 = I No auto size (uses previous parameters) 

For 000210 

• SWO = I Manual input 
• SWI = I Invokes ECHO/CABLE parameters 

If program is started at address 200 with SWO = 1, the program prints the diagnostic name, 
followed by the parameter functions, and then the status map. 

Example of DZII Status Map 

1500 160100 =CSR Address 
1502 000300 = Vector Address 
1504 000005 = Priority Level 
1506 000377 = Lines Being Tested 
1510 017470 =Line Parameter Data 
1512 000000 = Turnaround Mode 

000000 = Internal 
000200 = External 
100000 = Staggered 

DZ-IS 



PDP-II/DZII DIAGNOSTICS 

Table DZ-6 Typical PDP-ll/DZll Diagnostic Parameters for Normal Testing (000200) 

Parameter 

"1st CSR ADDRESS 
(160000: 163700):" 

"1st VECTOR ADDRESS (300:770):" 

"BR LEVEL (4:7):" 

"TYPE "A" FOR EIA MODULE OR "B" 
FOR 20 MA (A:B):" 

"MAINTENANCE MODE 
[EXTERNAL <H325> - EIA ONLY (E)] 
[INTERNAL <DZCSR03=1> (I)] 
[STAGGRED <H32717-EIA ONLY (S)] 
[STAGGERED <H3190> - 20 MA ONLY 
(S)]:" 

"# OF DZlls <IN OCTAL> (1:20):" 

Description 

Enter CSR address where testing is to 
start followed by <CR>. 

Enter Vector address <CR>. 

Enter the correct priority level for the de
vice being tested <CR>. 

Enter A for DZ II-A, B, or E or B for 
DZII-C, D, or F <CR>. Entering' 
<CR> only defaults to EIA selection. 

Enter E, I, or S depending on which mode 
is desired <CR>. 

Enter total number of DZ I I's to be tested 
<CR>. 

Table DZ-7 Typical PDPll/DZll Diagnostic Parameters for ECHO/CABLE Testing 
(000210) 

Parameters 

"VECTOR ADDRESS-" 

"CONTROL REGISTER ADDRESS-" 

"WHICH TEST? ECHO OR CABLE 
(E OR C)" 

"BAUD RATE-" 

Description 

Enter correct vector address followed by 
<CR>. 

Enter device address <CR>. 

Enter desired selection <CR>. 

NOTE 
Cable test (C) is only valid on EIA version. 

Enter the correct rate <CR>. 

DZ-19 



PDP-ll/DZll DIAGNOSTICS 

Table DZ-7 Typical PDP-ll/IDZl1 Diagnostic Parameters for ECHO/CABLE Testing 
(000210) (Cont) 

Parameters 

"LINE:" 

If CABLE test is selected, the 
program prints: 

"CABLE TEST" 

If echo test is selected, t.he 
program prints: 

"TERMINAL ECHO TEST" 

If the SWR is not set to 377, 
the program prints the following 
prompt: 

Description 

Enter the line number with the H325 con
nector installed for CABLE test or the line 
number to which the terminal is connected 
for ECHO test <CR>. 

NOTE 
Only one line can be entered at one time. 

If the selected line is working correctly, 
the program will print: 

"PASS DONE," 

To change lines, press any printable key at 
the console terminal, the program returns 
to the "LINE" prompt. Change H325 test 
connector to new line, enter new line num
ber followed by <CR>. Cable test will 
continue. Repeat for all lines. 

The program then prints "THE QUICK 
BROWN FOX JUMPED OVER THE 
LAZY DOGS BACK 0123456789" on 
the test terminal connected to the test line. 
For continuous transmission of this mes
sage, set SWR to 377 while the message is 
being transmitted or at the L1NlE prompt 
level. 
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PDP-lljDZll DIAGNOSTICS 

Table DZ-7 Typical PDP-Il1DZll Diagnostic Parameters for ECHO/CABLE Testing 
(000210) (Cont) 

Parameters 

"TYPE A CHAR. ON DZII TERMINAL" 

DZ-21 

Description 

Enter any printable key at the test termi
nal. All characters entered at the test ter
minal should be ECHOED back to the 
test terminal. Typing a CONTROL C at 
the test terminal causes the program to 
print "PASS DONE". The test message 
"THE QUICK BROWN ... " will then be 
sent. Typing any printable key at the 
CONSOLE terminal returns the program 
to the "LINE" prompt level. 



DZll MAINTENANCE AIDS 

DZ11 Register Bit Assignments 
Register bit assignments for the DZII are shown below. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 

DATA OVRN FRAMr;::~~ R L:;::~~I-'-==UFFER 
VALID ERR ERR ~~~SED ~-L_~_b_~-L~~ D3 I D2 D1 

CSR 
7fiXXXO 
READ/WRITE 

RBUF 
7fiXXX2 
READ ONLY 

15 14 13 12 11 10 09 08 07 06~-,0::.:5:....,-=--'-,_....::=-.-:=--.--'---.--C...:--, 

G-'-G[--';;~~~~---'---§DD PAR STOP LFR 
NOT US~D ON FREQUENCY PAR ENA8 CODE ~'~~20NLY 

----L- D I C I ~_ 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

E~'-~ I I 
LINE _--- DATA ~~N~~.!?! ______ LINE TRANSMIT LI~JE ENA8LE TCR 

LINE . • LINE 76XXX4 

7 ~~3, 2,~ 7 4 0 READ/WRITE 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

E-'-~ , ,--.-- MSR LINE .. ___ C~RR~DETECT ______ LINE 
LINE • 

RING INDICATOR 
• LINE 76XXX6 

7 ~~_3, 2, ~ 7 4 0 READ ONLY 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 E-'-'--'- , I BREAK ENABLE TRANSMIT BUFFER TElUF 
LlNE- - _LINE 76XXX6 

7 ~l_~_ ~_2-L_~_ D7 D6 D5 D4 D3 D2 D1 DO WRITE ONLY 
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DZ11 MAINTENANCE AIDS 

DZll Tech-TipsjFCO Index 

Table DZ-8 DZll Tech-Tip Index 

Tech 
Tip No. 

2 

3 

4 

Title 

DZII - (EIA) on a 103J or 113 Modem 

DZII in Comm lOP Systems 

20 rnA Distribution Panel Connections 

DZII Installation Notes 

Table DZ-9 DZll FCO History Chart 

Optionj 
Module FCONo. Date Reason 

M7819 ROO02 NOV 76 Detect DATIP and pre-
vent the RD REC BUFF 
from a character 

M7814 ROOOI JUN 78 Race condition between 
TROY and transmit 
select lines 

DZII ROO04 AUG 78 Prevent cable abra-
sion 

M7819 ROO04 SEP78 Character transmitted 
on wrong line 

DZ-23 

Speed 
Bulletin 
No. 

NjA 

NjA 

NjA 

NjA 

Quick Check 

E84 is 74LS32 

RI62 = 100 ohm 
and C67 = 470 
pF ADD'ed at 
E88 pin 6 

Cable protector 
on back of module 

Cl23 470 pF 
ADD'ed between 
feed thru below 
and to the right 
of E96 pin 7 and 
E85 pin 7 



DZ32 OPTION 

To be supplied. Preparation of this material is planned for the near future. 
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3.1 GENERAL 

CHAPTER 3 
CABLES 

This chapter contains an outline drawing of each of the cables needed to configure any of the 
device options contained in this manual. 

The following Where Used cross reference chart quickly identifies which cables are used with 
each option. 

Cables are placed in alphanumeric order for easy reference. 

3-1 



Table 3-1 Communication Options Cable (Where Used) Chart 

0jJJf#J1ijjJJJjf/ljj/ is ~ """" ~ ,,<v """",," ",' ':-... i:::- """~,, v ~ «- ~ ~" ,," " ~' .s :-... " " 0v' ~ 
CABLES c§- g:- Q.!:; Q.!:; Q'V ;j'Q~ Q~ ~ <§ QO Q~ Q~ ~ <f ci ~ $ ~ 
BC01 R-XX X X 

BC01W-XX X X --
BC02C-XX X 
BC020-XX X 

BC03M-XX X X X X 
BC03N-XX X X 
BC03P-XX X X 

~94R-XX X 

BC05C-XX X X X X X X X X X 
BC050-XX X X X X X X X X 

BC05M-XX X _. 
BC05W-XX X X 

~~~~~~ 
X X X X 

X 

BC06l-XX X 

BC08R-XX X X 
OC08S-XX X X 

BC08S-1 X X X X X --
BC'I1 U-XX X 
BC20R-XX X 

BC20S-XX X 

BC26l-XX X 

BC55A-XX X X X 

BC55B-XX X X X 

BC55C-XX X X X 

BC550-XX X X X 

BC55F X 

BC55H X 

BC!55M-XX X X X X 

BC55N-XX X X X X 
7008360 X X 
7008423 X 

Z2!?8519 X X 
70'16428 X 

7018209 X 

MK-2B30 
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BCOIR 

RS232 

M970 CONNECTOR MALE CONNECTOR 

1..-

[ L--=ij ]]:~ 
I+-

BCOIW 

* * B • • A 
DO o C 
F o E 
J 0 H 
L 0 K 

<to O(!) » OJ N o M 

A R 0 P 

coO OI G T 0 S 
B V 0 U uO 0, H 

~ X OW 
C 

00 O~ J ::D Z o y 
D 

G> 
BB OAA 

wO 0-" 
K DD o CC 
E FF o EE 

~O 0"-
F/M L JJ 00 HH c ~ c LL 0 o KK 

NN 00 MM 
RR 00 pp 

TT 00 SS 
W •• UU 

* * 
* INDICATES CAVITIES 

ARE NOT USED 
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BC02C 

BC02D 

PIN 2 PIN 1 

PIN 49 PIN 50 

00 
00 
00 
00 
00 
06 
06 
00 
00 
00 
00 
00 
00 

00 
00 
00 
00 
00 
00 
00 
06 
00 
00 
00 

PIN 1 PIN 2 

RED MARKING ON EDGE OF CABLE 
INDICATES CONDUCTOR 1 

\ 

3-4 

TRIANGLE 
INDICATES 
PIN 1 

PIN 2 PIN 1 

PIN 39 

PIN 49 PIN 50 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
o 

PIN 1 PIN 2 



BC03M 

BC03N 

RS232 
FEMALE CONNECTOR 

3-5 

RS232 
FEMALE CONNECTOR 

MK-J156 
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BC03P 

·0 •• ·0 •• ·0 ·0 :. 
00 
o. 
00 
o. 

13 00 

BC04R 

BC05C 

UU 
5 
P 

MM 
KK 
HH 
EE 
CC 
AI. 

Y 
W 
U 
5 
p 
M 
K 
H 
E 
C 
A 

25 

14 

H856 CONNECTOR 

~~-1 
RR-. 
NN 

LL ~ JJ 
FF 
DO 
88 
Z 
X 
V 
T 
R 
N 
L 

~--t1 

3-6 

RS232C 
MALE CONNECTOR 

14 

25 

00 13 .0 
00 .0 
00 

•• o· 
o· •• o· •• 0: 



BC05D 

I 
25 PIN 
CINCH 

BC05M 

MATE-N-LOK 
CONNECTOR 

-+-\ 

--.1 

~/_l ~~ur~--~l\~ ~ HI In ,"- W 
BC05D-25 (RS-232-C INTERFACE) MODEM CABLE 

H856 CONNECTOR 

3-7 

~~ 
H 
K 
M 
P 
5 
U 

W 
Y 

AA 
CC 
EE 

HH 
KK 

MM 

r- PP 
55 
uu 

25 PIN 
CINCH 

B 
D 
F 
J 
I. 
N 
R 
T 
V 
X 
Z 
BB 
DO 
FF 
JJ 
LL 
NN 
RR 
TT 
vv 



BC05W 

50-CONDUCTOR 
FEMALE SOCKET 
CONNECTOR 

-+i 
4911111 50 

II 
I I 
I i 

II 
II) III 2 

-+I 

BC05Z 

USED IN V.35 APPLICATIONS 

EiO-CONDUCTOR 
FEMALE SOCKET 
CONNECTOR 

-'''/~ 
STRAIN RELIEF 

MK 3176 

* * B O. 
DOO 
F 00 
J 0 0 
L O. 
NOO 
ROO 
r •• 
V.O 
xOO 
Z .0 

BB •• 
DD •• 
FF O. 
JJ O. 
LL 0 • 

NN 00 
RR O • 
TT •• 
W •• 

* * 

A 
C 
E 
H 
K 
M 
P 
S 
U 
W 
y 

AA 
CC 
EE 
HH 
KK 
MM 
pp 

SS 
UU 

* INDICATES CAVITIES USED TO 
MOUNT STRAIN RELIEF 

3-8 



BC06K 

PIN 2 PIN 1 

PIN 39 

BC06L 

PIN 2 PIN 1 

PIN 50 PIN 49 

TRIANGLE 
INDICATES 
PIN 1 (2 PLACES) RED STRIPE 

TRIANGLE 
INDICATES 
PIN 1 (2 PLACES) 

TWIST RIBBON CABLE CONTAINS A TWIST 
SECTION EVERY 21 INCHES. THERE MUST BE 
AN ODD NUMBER OF TWIST SECTIONS 
WITHIN ANY LENGTH VARIATION OF 
Bcoe K CAB LE. 

WIRE TWIST SECTION(S) TO BE LOCATED 
IN APPROX CENTER OF CABLE AND A 
MINIMUM OF 3 IN FROM CONNECTOR 

3-9 

PIN 2 PIN 1 

PIN 2 PIN 1 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

PIN 50 PIN 49 



BC08R 

uu 
S 
PI' 

MM 
KK 
HH 
EE 
CC 
AA 

y 
W 
U 
S 
I' 
M 
K 
H 
E 
C 
A 

BC08S 

B 
o 
F 
J 
L 
N 
R 
T 
V 
X 
Z 

BB 
DO 
FF 
JJ 
LL 

NN 
RR 
TT 
VV 

H856 CONNECTOR 

vv 
TT --+I RR 
NNo 
LL 
JJ 

0 
FF 
DO 
BB 
Z 
X 
V 
T 
R 
N 
L 
J 
F ~ 0 
B 

40-PIN SOCKET 

~--+I 
H 
K 
M P 
S 
U 
W 
Y 
AI' 
CC 
EI: 
HI~ 
KK 
Mil;! 

[~ 
PP-.J SS 
UIJ 

H856 CONNECTOR 

t---

C] 

3-10 

40-PIN SOCKET 

B 
o 
F 
J 
L 
N 
R 
T 
V 
X 
Z 

BB 
DO 
FF 
JJ 
II 

NN 

L-~ 
r-VV 

B 
0 

A 
C 
E 
H 
K 
M 
I' 
S 
U 
W 
Y 
AA 
CC 
EE 
HH 
KK 
MM 
PI' 
SS 
UU 

MK-3159 

A 
C 
I: 
H 
K 
HI 
I' 
S 
IJ 
W 
Y 
AA 
AA 
EE 
HH 
KK 
HIM 
I'P 
S5 
UU 

MK-315B 



BCllU 

BC20R 

1~ 
2~ 

3-11 



BC20S 

]] 1[0 & y 

MK·2670 

BC26L 

* * B. 
• A o. 
• C F • 
• E J • o H 

L. o K 
N • 

• M 14 •• R. 
• P •• IIJ T o S 

•• V. 
• U •• 

0 
X. OW •• •• Z • 

• y •• BB .0 AA 

•• DO .0 CC 

•• FF • o EE .0 
.0 

JJ .0 HH 

25 ·i 13 
LL 0 o KK 

~ NN O. MM 
RR 00 pp 

TT 00 SS 
W O. UU 

* * 
* INDICATES CAVITIES 

ARE NOT USED 

3-12 



BCSSA 

Appropriate terminator connectors H3257 or H3258 must be used. 

BC55A-l0(INTEGRAL MODEM) PANEL CABLE 

BCSSB 

FEMALE CONNECTORS 

MALE CONNECTORS 

CONNECTOR PANEL 
(FRONT VIEW) 

MK-2137 

~II~ e 
Fi'W-------, r---------'I ~ ..!!l 000 

illl-----: ----I}t ~ _ QM 
~110 @ 

BC55B-l0 (RS-422-A INTERFACE) PANEL CABLE 

3-13 



BCSSC 

NOT USED 
IN DMPll RS-232-C RS-423-A 

=W8 
Jl 
0 

=W9 

r 
=Wl0 

» 0 =Wll 

=W2 =W12 

=W3 =W13 

0 CTI:::I =W14 

U§::I =W15 

L 
=W4 =W16 

=W5 =W17 
0 

=W6 =W18 
< 

IT!::I =W19 < 
~ Wl illJ =W7 0 =W20 

= [ill em =W21 0 

ut] 

BC55C-l0(RS-232-C/RS-423··A) INTERFACE PANEL CABLE 

3-14 



BCsse 

Table 3-2 Modem Option Jumper Functions 

{jj Ii ~1Jj!J/h h 
.q;, ~ ~ 

~ ~ ~IS ~ 91 ~ 
v ~ ~ I # ~"! ~"'i ~"! ~ t::J r.;'" r.;~ ,~. 

;j ~ ~ ~ :,..':1= t: t: t: 0'" ~ .Q;'.Q;' t: 
J2 Jump";.",,, 1i' 1i' " " a a a ~ §' ~ ~ li Pin .Q;' ~ ~ t::J t::J G GO (i; '<.i '<.i G 

I WI IN IN IN IN IN IN AA 101 
W7 

2 BA SD 103 
3 BB RD 104 
4 WI9 IN IN IN IN IN IN IN IN IN CA RS 105 
5 CB CS 106 
6 CC DM 107 
7 AB SG 102 
8 CF RR ~09 
9 
10 
II WI4 INt SF 126 
12 W3 IN IN IN IN IN IN IN SCF SRR 122 
13 W2 IN IN IN IN IN IN SCB SCS 121 
14 W6 IN IN IN IN IN IN IN SBA SSD 110 
IS W20 IN IN IN IN IN IN IN IN IN DB ST 114 
16 W5 IN IN IN IN IN IN IN SBB SRD 119 
17 WI8 IN IN IN IN IN IN IN IN IN DD RT liS 
18 W17 LL 141 
19 W4 IN IN IN IN IN IN IN SCA SRS 120 
20 CD TR 108 
21 WI6 IN IN CG SQ 110 

W13 RL 140 
22 CE IC 125 

23 W21 IN* IN IN IN IN IN IN CH SR 111 
W12 * CI SF 112 

24 WI5 IN SS 116 
WIO IN IN IN IN IN IN DA IT 113 

25 Wl1 IN SB 117 
W9 TM 142 _. 
W8 Make Busy 

*RS-232·C defines both signals for this pin 
t CCITT modem A only 

3-15 



BC55D 

10 [Jr----==og\L.---6-----� '-------'1~r 
37 PIN U 

BC66D-33 (RS-422-A/RS423-A INTERFACE) MODEM CABLE CINCH 
37 PIN 
CINCH 

BC55H 

NOTE 
The BC55F cable is very similar to the BC55A. The only difference 
is in the connector panel configuration (see BC55A). 

RS-232-C RS-423-A 

-+-~J 
~21. =W15 : ~'_, 

(-;-"', =W16 :1-, . I 
I ,_--'II = W17 II : I 
II. :1 1 c:::JW18 II .1 
I: 'I i c:::JW19 II :1 
I '1 c:::JW20 II ,I 

1:;1; II - : I 
I :-1, II' I 
I ':1, II: : I 
I •• 1, I • I 
I :-1, I' : I 

It. :11 I: • I 
, ---' I I •• I 
I ~\ , I •• I 
\. .. - .. :) 

", 

W1 c::::J 
W2 c::::J 
W3 c::::J 
W4 c::::J 
W5 c::::J 
W6 c::::J 
W7 c::::J 
W8 c::::J 
W9= 

C5 [=::J 
C6 [=::J 
C4 [=::J 
C3 [=::J 
C1 [=:1 
C2 [=::J 
W10= 
W11= 

W12c::::J 

J3 

W13 = '--==-~ 
W14= ---------

8C55H-3 (RS-232-C/RS-423-A) INTERFACE PANEL CA8LE 

3-16 

1 
J 
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BeSSH 

Table 3-3 BeSSH Modem Option Jumper Functions 

It ~ 
23 
21 
11 
23 
16 
14 
12 
21 
4 
15 
17 
18 
19 

25 
24 
25 
24 
13 
25 
1 
2 -
3 
5 
6 
7 
8 
20 
22 

;;

FUTURE D 

X.21 BIS 

rrx.20BIS 

')~ §>0c:50""><O"!!>ryry~:;: Il' iiiii;j;jljlj;j;j«!J!ill;' ~ $' rYv 0> c§' 8' 'V ~ ~ ~ .:;,."f .:,.'Y .:;,.'Y .:;,."f ~ ~.~. ':V l>' .:;,.'Y 
,1 ,y:::;t":::;t'V:::;t'V $' $' $' $' t t t t 1Y 1Y 1Y ~ ~ t 
~ ~~~~Q"'Q"'Q"'Q"'&&&&~~~I:;;'" 1:;;"'& 

Wl IN IN IN IN IN IN IN IN IN CH SR 111 
W2 IN IN CG sa 110' 
W3 IN IN IN SF 126 
W4 CI SF 11'2 
W5 IN IN IN IN IN IN IN IN IN IN SBB SRD -119 

W6 IN IN IN IN IN IN IN IN IN IN SBA SSD (fa 
W7 IN IN IN IN IN IN IN IN IN IN SCF SRR 122 
W8 IN IN IN RL 140 --
W9 IN IN IN IN IN IN IN IN IN IN IN IN IN IN CA RS iO-5 
Wl0 IN IN IN IN IN 

:~-I-~ 
IN IN IN DB ST ~114 

Wll IN IN IN IN IN 
1---

IN IN DD RT 115 IN IN 
-

W12 IN IN IN LL 141 
W13 IN IN IN IN IN IN IN IN IN iN SCA SRS 121 
W14 NOT NORMALLY INSTALLED 

---~ 

142 W15 IN IN IN TM 
W16 IN IN IN IN IN IN IN IN DA---=--TT 113 _.- - -----
W17 IN SB 117 
W18 IN ss il!f 
W19 IN IN IN IN IN IN IN IN IN IN SCB SCS 12T 
W20 -MAKE BUSY---

W21 IN IN IN IN IN IN IN IN IN AA 10'-
SA SD 103 
SS RD 104 
CB CS 106 
CC DM r~ 

--- ~ §9 -~g%-CF RR 
CD TR 108 
CE 

---~ 

125 IC 

3-17 



BC55M 

Cable is used for the same purpose as the BC55N, but for data rates above 56K b/s. 

USES: BELDEN B232 - UP TO 4.3 KM (14K FEET)" 
BELDEN 8233 - UP TO 6.0 KM (18K FEET)' 

'MAXIMUM DISTANCE IS DEPENDENT ON SPEED. 
REFER TO M8203 TECHNICAL MANUAL, EK·M8203·TM FOR DETAILS. 

BC55N 

Cable is used to interconnect local (integral) configurations for a selected data rate of 56K b/s. 

USES: BELDEN 9272 

BC55N TWINAX CABLE 

Recommended connector hardware for building BC55 type cables in excess of 30 m (98 feet): 

Component 

Small cable clamp 
Large cable clamp 
Male housing 
Male pin 
Female housing 
Female pin 
14 ga male pin 

DIGITAL Part Number 

12-11430-00 
12-11430-01 
12-12527 
12-12001 
12-12526 
12-12000 
12-12001-1 

3-18 

AMP Part No. 

206062-1 
206358-1 
206153-1 
66589-2 
206060-1 
66590-2 
66587-2 

June 1982 



7008360 

1 
2 
3 
4 
5 
6 
7 
8 

7008519 

3-19 

* * B O. A 
o a a C 
Fa. E 
J O. H 
La. K 
N a a M 
R a a P 
TO. S 
VOOU 
xoow 
z a a y 

BB O. AA 
DD a a CC 
FF O. EE 
JJ a a HH 
LL a • KK 

NN a a MM 
RR a • PP 
TT a a SS 
w •• UU 

** 
* INDICATES CAVITIES 

ARE NOT USED 

LOCATING 
PIN 

• 
• 
o 4 

• 
o 

• 
o 



7016428 

* * BOeA 
DOOe: 
FOe E 
Joe H 
L 0 e ~: 

NOO M 
Roe p 
TOO 5 
VOOLJ 
X 0 0 W 
ZOO y 

BB 0 0 AA 
0000 CC 
FF 00 EE 
JJ 00 HH 
LL 0 0 KK 

NN e 0 MM 
RR 0 0 PP 
TT 0 0 5S 
WOO LJU 

** 
* INDICATES CAVITIES ARE USED TO 

MOUNT STRAIN RELIEF 

7018209 

0 

PIN 13 

PIN 1 PIN 14 

0 

[J3 

3-20 



4.1 GENERAL 

CHAPTER 4 
TEST CONNECTORS 
AND TERMINATORS 

This chapter contains outline drawings and turnaround signal flow diagrams of each of the test 
connectors needed to test any of the device options contained in this manual. The following 
Where Used cross reference chart quickly identifies which test connector (or terminator) is used 
with each device option. 

Test connectors are included in this chapter in alphanumeric order for easy reference. Note that 
some of these test connectors are used in more than one application. 

4-1 



Table 4-1 Communication Options Test Connectors/Terminators (Where Used) Chart 

fJfiifjjjfjtj;jjii/JE!JlI ~ ~ ~ '" '" '" '" '" '" '" , '" ~ ~"'''''''0~~~~''''''~~'''''''''~~ 
CONNECTORS t ~~~~~~~~t~§~~~~&~~ 
H315 X X X X X X X -
H325 X X X X X X X X X 

H327 X 
H329 )( 

H861C X X 
H3190 X 
H3250 

---f--' 

X X X X 
H3251 X X X 
H3254 X X X 
H3255 X X X 
H3259 X X -- --- -
H3260 X --- --r- -
H3271 X X 
H3272 X 
H3273 X 
H3274 X 
H8611 

----- -+-- -
X 

. --I-- .. 

H8612 X 

---. 
- --- -

--- -
M974 X 

--I-- -

--I-- .. _- -

12-12528 X 
--I-- -

-TERMINATORS 

-- f--
H3257 X X X 

--f-. --~ -
H3258 X X X 

--~ -

-
MK-3151 

4-2 



H315 
CABLE 

BACKPLANE 
CONNECTOR 

CONNECTOR 

Et 24 EXTERNAL CLOCK "'3 I 15 TRANSMIT CLOCK H2 

I 17 RECEIVER CLOCK J2 

q2 
TRANSMIT DATA 

E2=:J 
I 3 RECEIVE DATA F2 
I 

DATA SET READY o U: : : : : : : : : : : :t 0 sr SECONDARY TRANSMIT DATA N'3 E1 

12 SECONDARY RECEIVE DATA F1 

J1 
CABLE 

CONNECTOR 

EJiO DATA TERMINAL READY 

CARRIER DETECT 

CLEAR TO SEND 

6]' REQUEST TO SEND 

25 FORCE BUSY 

22 RING 

H325 
H325 

SCE~24 
SCT 15 

SCR 17 

SEC XMIT 11 

SEC RCV=:=J 

XMITDATA~ 

RCV DATA-------U 

~~=---±J 
co===:iJ 

NEWSYNC--.---1~4~ 

DATASETRDY--4---~~ 

DTR ___ .-.:2:.::0~ 

R 1 __ 4-.-.:2:;:.;2;....1 

"~ P2 

K2 

~~ 
M2 

CUT TO TEST 
NEW ~ SYNC 

SIDE 1--

BACKPLANE 
CONNECTOR 

••••• I) ••••••• . . . . . . . . . . . . 

CUT TO TEST* 
NEW SYNC 

4-3 

H325 

VIEW E 



"327 
P1 

TO 

R"=:J 
T'I 

R<U 

T:! 

R:U 

T:! 

R:U 
T4 

R;::] 

T5 

RU 

T6 

RU 

Cel T7 
2 • • 1 Ri:] 4 • • 3 
6 • • 5 
8 • 7 C~ 

10 • • 9 
12 • 11 [lTR 1 
14 • • 13 
16 • • 15 [lTR 2 
18 o 0 17 
20 o • 19 (~ 
22 • 21 
24 • 23 
26 0 25 
28 • 27 [lTR 5 
30 0 29 
32 • 31 (~ 
34 33 
36 35 

[~ 

38 0 37 
40 • 39 

CARRIER 0 

42 0 41 
44 • 43 (~ 

46 0 45 
48 • 47 

CARRIER 2 

50 0 49 CARRIER 3 
C 49 

4-4 



H329 

H861 
Jl 
I 

A~I~S~E~C~TX~3~.7~.1~1~.1~6~-, 
SEC TX 1.6.9.13 

SEC RX3.7.11.16 

o I SEC RX 1.6.9.13 

:~ H I 

J 
I 

L 

M 

I C0371115 .. 
, -1 CO 1.6.913 , 

'CS371116 

~ !CS1.5.9.13 

, I RS 3.7.11.15 , 
I RS 15.9.13 

DTR 3.7.11.16 

~ I DTR 1.5.9.13 

I RING 3.7.11.15 

> I RING 1.5.9.13 V 
W>-~SE~C~R~X=2.~6.~10~.1~4_-. 

BB 

CC 

DO 

EE 

FF 

HH 

JJ 

KK 

SEC RX 0.4.8.12 

SEC TX 0.4.8.12 

CO 2610 14 

, I CO 0.4.B.12 , 
I CS 2.6.10.14 

I CS 0.4.8.12 

RS 2 6.10 14 , 
I RS 0.4.B.12 

~ I DTR 2.6.10.14 

' DTR 0.4.B.12 

~ RING 2.6.10.14 

) I RING 0.4.B.12 

M~~: NN 

TT 

W 

~ 

I j 

1 

I I 

4-5 

TRANSMIT 0 

DTR 0 

---------_. RECEIVE 1 

CRING1 

CARRIER 1 

RINGO ...... i 
CARRIER 0 ....... ---<-------- DTR 1 

RECEIVE 0..._---------- TRANSMIT 1 

NOTE: 
LINES 2 & 3 ARE STAGGERED 
IN THE SAME WAY, 

* INDICATES CAVITIES ARE NOT USED 

J1 J3 

J2 J4 

NOTE: 
TURNAROUND SIGNAL FLOW AND PINNING 
ARE IDENTICAL FOR ALL 4 CONNECTORS IJ1·J41 



"3190 

LINES 2&3. 4&5 AND 6&7 ARE STAGGERED THE SAME WAY 

"3250 

o [J 0 

OBOOQAOC 
OFOJOEOH 
Ol OK 
ORQNOpOM 
OVOTOUOS 
OZOXoyOW 
OdObOCoa 
OlO90hOP 

onOkOmOi 

VIEWB 

o [J 0 

H3250 

4'-0 

x 

AUX ClK + 
TX ClK DIFF + 
RX ClK DIFF + 

AUX ClK -

TX ClK DIFF -

RX ClK DIFF-

TX DATA DIFF + 
I~X DATA DIFF + 

TX DATA DIFF

RX DATA DIFF-

RTS 

CTS 

CDET 

DTR 

DSR 

.~ .. -~-- ~ 
B E3 E3 

D D EI 
§ ~ ~ tj 

f::::'::l 

?J 

~ 
Jl 

E3 

~:J 
E3 
t:::j 
t.:.--, 

F3 E3 E3 

2~J D El 
tj ~~ I::::::l 

U 

Y 

~ v 
W 

a I 
X J 
J: 

I R 

S 

T I 
C 

0 

1 .1 
H 

E I 



H3251 

SHIELD GROUND 

SIGNAL RATE INDICATION 

H3254 

SEND DATA + 

SEND TIMING + 

REO DATA + 

REOTO SEND + 

REO TIMING + 

CLEAR TO SEND + 

LOCAL LOOP 

DATA MODE + 

TERMINAL READY + 

RECEIVER READY + 

REMOTE LOOP 

INCOMING CALL 

SIGNAL RATE SEL 

TERMINAL TIMING + 

TEST MODE 

SIGNAL GROUND 

RECEIVE COMMON 

SEND DATA-

SEND TIMING-

REO DATA-

REO TO SEND-

REO TIMING -

CLEAR TO SEND -

TERMINAL IN SERVICE 

DATA MODE-

TERMINAL READY-

RECEIVER READY-

SELECT STANDBY 

SIGNAL OUALITY 

NEW SIGNAL 

TERMINAL TlMING-

STANDBY INDICATION 

SEND COMMON 

NULL CLK + 

REC CLK + 

TX elK + 

NULLCLK -

REC CLK

TX CLK -

TX DATA -

R DATA + 

TX DATA + 

A DATA 

RTS 

CTS 

REC ADY 

TEA RDY 

DATA MODE 

TX INT 

REC INT 
TX INT 

REC INT 

J1 

PP 

HH 

CC 

EE 

55 

TT 

AA 

S 

KK 

K 

V 

T 

BB 

DD 

Z 

JJ 

NN 

FF 

MM 

J1 

1 • 2 

~ 
4 

~ 
6 

7 

~ 
~ 
W 
11 

1} 
13 

14 · 15 

16 

17 

18 

19 · 20 

21 

~ 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

J 
I 

I 
I 

I 

J 

I 
I 

I 

I 

J 

I 
I 

I 

I 
I 

J 

J 

4-7 

SIDE 1 
H3254 

19 

o 

20 

37 

o 

H3251 



H3255 

SEND COMMON 

REC COMMON 

TER IN SER 

INCOMING CALL 

TER RDY + 

DATA MODE + 

SEND DATA + 

REC DATA + 

SEND DATA

REC DATA

NULL CLK + 

SEND TIMING + 
REC TIMING + 

NULLCLK -

SEND TIMING -

RECTIMING -

RTS + 
CTS + 

REC RDY + 
NEW SIGNAL 

SIGNAL QUALITY 

SEL SIGNAL RATE 

SIGNAL RATE IND 

* SEC SEND DATA 

* SEC FIEC DATA 

JkSEC RTS 

:'k SEC CTS 

LOCAL LOOP 

TI::STMODE: 

SEL STAND BY 

STAND BY IND 

RTS -

CTS -

REC RDY -

DJ~TA MODE -

TER RDY -

* NOT REC1UIRED FOR DMP11 

J2 

A 

B 

~ 
X 

~ 
z 
F 

j. 
KK 

S 

L 

N 

R 

EE 

IT 

SS 

V 

T 
BS 

HH 

M.,M 

RR 

r 
L-L 

NN 
p 

D 

K 

E 

CC 

M 

AA 

pp 

H 

u 
w 

I 

I 

I 

J 

J 

J 
I 

J2 

J 
J 

+ + + + + + + 

I + 

J + + 
+ + + 

J SIDE 1 + 

J 0 + 0 
TH1 TH2 

J H3255 

J 

J 

J 

J 
J 

J 

MK-2122 
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83259 
SIGNAL FLOW 

TRANS SIG ELMT TIMING 
,...., 

TRANS SIG ELMT TIMING J. 
RCV SIG ELMT TI~'ING I 

SIGNAL RATE SEL 

UNASSIGNEO PIN 

SECONDARY REQ TO SEND 

SECONDARY TRANSMIT 

SIGNAL QUALITY DETECTOR 

SPEED INDICATOR (212A) 

SECONDARY RECEIVE 

TRANSMIT DATA 

RECEIVE DATA I 

LOCAL LOOP 

DATA SET READY i 
DATA TERMINAL READY 

RING INDICATOR I 

REQUEST TO SEND 

CLEAR TO SEND I 
CARRIER J. 

'-.,..I 

93260 

0 0 
RS422 

WS...c::::J-o RS423 
W5...c::::J-o 
W4...c::::J-o---·W2 
W3...c::::J-o---.Wl 

H3260 

NOTE: I. WI & W2 IN I RS·423·A TESTING 
W3--WB OUT 

2. :~~:~NOUT I RS-422-A'TESmiG 

24 

I 

I 

WI 

23 

I 

I 

I 

21 

I 

I e 
26 

I 

20 

22 

4-9 

B·::::::::::::Q OJ 

TEST MODE 
SIGN QUAL 

SF/RL 

SEND DATA 
RX DATA 

SEND DATA 
(RS422) 

TERM TIMING 
SEND TIMING 

RX TIMING 

TERM TIMING 
(RS422) 

CLEAR TO SEND 

REQ TO SEND 
RX ROY 

INCOMING CALL 

TERM ROY 

DATA MODE 

DATA MODE RET 
I LOCAL LOOP) 

SEND TIM RET 
RX TIM RET 

TERM TIM RET 
IRS422) 

SEND DATA RET 

RX DATA RET 

TEST CONNECTOR 
OUTLINE 

MR~: 

1: 

3~ 
B~~ 
D~: 

~: 

f:: 
K~: 

WI W3 '--?r"J 
W2 W4 --n 

we 

'I 
we 

~ 



H3271 

H3272 

LlNEO 

ATS 0 

SEC XMIT 0 

LOCAL 
LOOP 0 

o 

H327' 

o 

~N ~N 

TAANS 0 ---f2-- 1
26 

AEC , 

DTR 0 ~. _____ r,=.'---I:~2~3 _ AI , 

1 '--L.:L- CO , 
1 

1 
I, 1 

COO~ I 

AI 0 ~ _____ ..,.;: 4::...- DTA , 

1 

AECO~ :24 TRANS' 

NOTE 

LINES 2 & 3. 4 & 5 AND 6 & 7 ARE 
STAGGERED THE SAME WAY 

____ .... ~:~ ~EC' C,....I---....J~:J 
----... ~ RECEIVE' '---------TRANSMIT 0 

DTA 0 

• CTS' 1 
.------rL~~_=_-_===~~-__ -_-: ::RGRI'ER , 

H3272 

TEST CONNECTOR 
OUTLINE 

CTSO-----

SEC AEC 0 ----

OSR 0 ... 

RECEIVE 0 

AING 0 

CARRIER 0 .... ~-------' 

______ ::~ ~MIT' j' LINE' 

::::MIT' 

·-----DTR' 

NeTE: LINES 2 & 3. 4 & 5. 6." 7 ARE STAGGERED IN THE SAME WAY 

SIGNAL FLOW 
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"3273 

* INDICATE CAVITIES USED TO 
MOUNT STRAIN RELIEF 

"3274 

70-17028 

STRAIN RELIEF 

A 

B 
o 

D 
o 

F 
o 
H 

MALE PIN B ~ ::J f'1"I 70-1702B-00 IS INSTALLED ONTO PINS BAND C 

\.:..J OF THE MIL188 I/O CONNECTOR ON THE 
VT100 XA OR XB 

MALE PIN C [}::::=3 0 ALSO INSTALl.ED ONTO PINS BAND C 

70-17029 

FEMALE PIN B ~ ~ 

FEMALE PIN C ~ ~ 

4-11 

OF 70-11>428 CABLE 

70-17029-0-0 IS INSTALLED INTO PINS 
BAND C OF THE BC20S CABLE 



H8611 

* * BoeA 
Doec 
Foe E 
Joe H 
Leo K 
NeOM 
Reo P 
T e S 
VOOU 
x e W 
zoey 

BB 0 e AA 
DD 0 e CC 
FF eo EE 
JJ eo HH 
LL eo KK 

NN eo MM 
RR 00 PP 
IT 00 SS 
WOO UU 

* * 
* INDICATES CAVITIES ARE NOT USED 

12-12528 

PI"l1 

PIN 2 PIN 3 

XMIT 

SHIELD 

SHIELD 

J2 J1 

LINE o 

LINE 9 

LINE 2 10 

LINE 3 11 

LINE 4 12 

LINE 5 13 

LINE 6 14 

LINE 7 1 5 

X 

4-12 

TX SERIAL OUT 
~...., 

;.;. 

'" I RX SERIAL IN A 

TX SERIAL OUT X 

RX SERIAL IN C A j 
~ 

TX SERIAL OUT A.t 

RX SERIAL IN J!. I 
TX SERIAL OUT ~ 

RX SERIAL IN . JL ~ 
TX SERIAL OUT ~ 

RX SERIAL IN L I 
TX SERIAL OUT ~ 

RX SERIAL IN ~ J 
~ 

TX SERIAL OUT I;t 
'" I RX SERIAL IN ~ 
~ 

TX SERIAL OUT ~ 
~ 

J RX SERIAL IN ;r, 
~ 

'""" 

1 
. REC 

2. SHIELD 

3 SHIELD 
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** B __ A 

D_OC 
F_OE 
J-OH 
L _ 0 K 
N _ 0 M 
R _ 0 P 

T_OS 
V- 0 U 
x _0 W Z 0 _ Y 

BB _ AA 

DD 0 - CC 
FF 0 _ EE 

JJ 0 - HH 
LL 0 - KK NN 0 _ MM 

RR 0 - pp TT 0 _ SS W __ UU 

** 
* INDICATES CAVITIES ARE NOT USED 

DATA SET BUSY 00 

DATA SET BUSY 01 

DATA SET BUSY 02 

ASYN H 

DATA SET BUSY 03 

EIA RCV DATA 00 

EIA RCV DATA 01 

EIA XMIT DATA 00 

EIA XMIT DATA 01 

DV11 BUSY 00 

DV11 BUSY 01 

DV11 BUSY 02 

DV11 BUSY 03 

EIA XMIT DATA 02 

EIA XMIT DATA 03 

EIA RCV DATA 02 

EIA RCV DATA 03 
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J1 
"....., 

~ I--
J! 
8- -
D 

E 
0- -
F 

H 

.!. 

~ r--
L 

M 
~ r--

p 
~ '--

v 

&- -
l 

~ -
V 

IN 
~ f--
Y 

~ I¥ 
r--

BB 
~ !--

~ -
EE 

.~ -
I~ 

v 

~ -
I i(K 

LL 
0 -

MM 
v 

~ f--pp 

~ t--
SS 
v 

-g:. f--
UU 

IN 0"-_ 



M974 

TTi_ DATA OUT 

TTc DATA IN 

TTL DATA OUT 

TTL DATA IN 

TTL DATA aLIT 

TTL DATA IN 

TTL DATA OUT 

TTL DATA IN 

TTL DATA OUT 

TTL DATA IN 

TTL DATA OUT 

TTL DATA IN 

TTL DATA OUT 

TTL DATA IN 

TTL DATA OUT 

TTL DATA IN 

"3257/"3258 

PIN 

a 01 

O:£J 
1 Fl 

1=:d 

2~ 
H1 

2-

3~ 
3- Kl 4 N1 

4=~ 
5 R1 

5~ 
6 T1 
6:;;1 

7~ 
7- U1 

H3258 
fEHMINATOR 

o o 
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TTL DATA OUT 

TTL DATA IN 

TTL DATA OUT 

TTL DATA IN 

TTL DATA OUT 

TTL DATA IN 

TTL DATA OUT 

TTL DATA IN 

TTL DATA OUT 

TTL DATA IN 

TTL DATA OUT 

TTL DATA IN 

TTL DATA OUT 

TTL DATA IN 

TTL DATA OUT 

TTL DATA IN 

H3257 
TERMINATOR 

PIN 

8~ 

8 --.Q] 
9 F2 

9 '. E2] 

10--E 

10~ 
11 L2 

11~ 
12 N2 

12=:;J 

13 R2 

13~ 
1 T2 

1:=:;J 

15~ 

15=:;J 



5.1 INTRODUCTION 

CHAPTER 5 
SPECIAL TEST PROGRAMS 

This section includes a brief description of the diagnostic packages that typically test inter
system communication links such as the Data Communications Link Test (DCL T) and the In
terprocessor Test Program (ITEP). 

Both DCL T and ITEP contain special expanded command features which are device dependent 
(for example, printing the base table under DMRjDCLT). Other variations in features and 
functionality (such as the HELP files for each specific DCL T) are also device dependent. 

5.2 DATA COMMUNICATIONS LINK TEST (OCLT) 
DCL T programs provide Field Service personnel with a tool to verify communications links for 
many of the options contained in this mini reference manual. DCL T programs also provide the 
coverage necessary to isolate faults in the following areas: 

• Communications interface program functionality, 

• Communication modem, 

• Communication cabling and installation, and 

• Physical link/network. 

DCL T programs allow testing between nodes with different hardware interfaces implementing 
the same or compatible protocol. The DCL T program can be exercised under normal mainte
nance loop back tests: 

• I nternal TTL loop back, 

• Hardware loop backs: 

- module test connectors, or 

- cable test connectors, 

• Manual controlled local modem analog and digital loop back functions (full-duplex 
mode), 

• Programmable controlled local modem analog loop back (RS-449 only and full-duplex 
mode), or 

• Programmable controlled remote modem digital loop back (full-duplex mode). 
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5.2.1 Hierarchy Prerequisites 
Before using DCl T to test the communciations link it is important to verify that the CPU's line 
clocks an: operational. In addition, it is important to verify that the devices at each end of the 
link have previously been tested by device specific diagnostics and found to be in working order. 

Prior to analyzing any data, the user should have a thorough understanding of the protocol for
mats applicable to the system under test. 

5.2.2 System Requirements 
I To run th~ DCLT program, the following minimum hardware/software is required: 

• PDP-II or VAX-II CPU, 

• Minimum memory requirements: 

- 28K words for PDp··II systems, 

- 256K bytes for VAX-II systems, 

I • Any supported XXDP+ load media, 

• A working line or real-time clock, 

I • Diagnostic supervisor, and 

• A communications device to test. 

5.2.3 Program Structure 
The DClT program is written to be used with the diagnostic supervisor. Some communications 
options are supported by a DClT program designed to test the communications link for that 
option. For each individual program, hardware and/or software P (Parameters) Tables are avail
able to establish certain conditions. All DClT programs use a command line interpreter (CLI) 
that may utilize anyone of three DCl T command types: 

• Run Commands - (detailed in Tables 5-1 and 5-2), 

• Message Commands - (detailed in Table 5-3), or 

• Statistical/Utility Commands _. (detailed in Table 5-4). 

Any DClT command may be followed by its associated switch and/or qualifier. In the event of 
an illegal command, the program will output an error message to the console. 

Six sequential subroutines are normally peformed during the normal DCl T run command oper
ation: 

• Device Initialization, 

• Mode Set-Up (set FLAG word), 

• Receive Buffer QUE/START, 

• Transmit Buffer Que/START, 

5-2 June 1982 



• Data Comparison (only if data check has been enabled), and 

• Program PASS Completion. 

Along with these six subroutines the DCL T program can also perform special routines which 
may be device specific: 

• DCL T down-line load test (only if supported by the device being tested), and 

• Talk/Listen Mode 

- Talk/Listen mode is used for operator communication requiring line turnaround 
in half duplex. 

- Talk mode allows the user to type his own message of up to 72 characters. 

- Listen mode allows the user to look for receive data and display up to 72 charac
ters on the console. 

- If the first four characters of message are "EXIT", the program will switch to the 
other mode automatically at both ends of the link. 
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Table 5-1 RUN Command 

RUN COMMAND 

Function - Command name RUN (R) -- used to execute the DCLT program. The run com
mand requires a mandatory mode (M) type; it may use optional qualfiers. 

Command Format: R M = Run Mode 

where: R M =, Mode Type/Optional Qualifiers 
l..-_.....:....:.-I ~.---r==' 

Check (CH); No Check (NOCH) 
Status (S): No Status (NOS) 
Echo (E); No Echo (NOE) 

Modem (M); No Modem (NOM) 
Pass (P)=# 
Loopback (L) = type 

~.-------------------------------; 

Type 

Active (A) 

Passive (P) 

See Table 5-2 for detailed description. 

Description 
Default 
Qualifiers 

----------------------. .--------------------
Transmit one message from list; 
monitors receiver for incoming 
data until list is empty. For 
full-duplex and local testing. 

Monitors receiver for incoming 
messages; then transmits a 
message from the list until the 
list is empty. For half-duplex 
testing, one node must be active; 
the other passive. 

/N oEcho /N oLooping 

/NoLooping 

Transmit (TR) Transmit one message from the 
list; repeats until list is 

/NoEcho/NoLooping 
/NoCheck 

Receive (R) 

Talk (TA) 

empty. 

Receive incoming messages; 
repeat, unless checking is 
enabled. Compares receive data 
to expect list data. 

Prints a prompt TLK on the con
sole allowing operator to input 
up to 72 characters transmission. 
Receive node must be in Listen 
mode. Program will switch to 
Listcn modc if first four charac-

/No Echo/NoLooping 

/No Echo/NoLooping 
/NoCheck 

tersare_E_X_J_T_ .. __________________ ~ __________________ ._ 
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Table 5-1 RUN Command (Cont) 

Type 

Listen (L) 

Downline (D) 
Load 

Description 

Prints a prompt LIS> and monitors 
receiver for data. Message is 
printed on the console when it 
is received. If first four re-
ceived characters are EXIT, the 
program switches to Talk mode. 

Issues Maintenance Oriented 
Protocol (MOP) sequences for 
devices that support this 
feature. 

Default 
Qualifiers 

/NoEcho/NoLooping 
/NoCheck 

/NoEcho/NoLooping 
/NoCheck 

RUN Command Examples: 

Format 

1. R M=A/S/CH/L=C/P=5 

2. R M=A/SjM/L=IjP=2 

3. R M = P /NOCH/S/NOE/NOM/ 

L=C/P=2* 

4. R M=AjSjCH/L=CjP=-1 

. Description 

Program runs in Active mode, allows status print
outs, does data comparisons, loop data at cable 
(test connector required), and does 5 complete 
passes before completing test. 

Program runs in Active mode, allows status print
outs, loops data internally, and makes 2 passes. 

For half-duplex, one node must be active and the 
other passive. Set the passive node first as shown 
in the example. The active node can then be set 
up, as shown above. 

Program runs in active mode, allows status print
outs, does data comparisons, loops data at the 
cable (test connector required), and makes con
tinuous passes until a control C is typed by the 
user. 

If no entry is made for a certain qualifier function (such as NO CHECK qualifier in Example 3) 
in the command string, the default is the previously-entered qualifier for that function. In Ex
ample 2, data comparisons would be done because the CHECK function (as opposed to NOCH
ECK) was previously established in Example 1. When that qualifier function is changed, it be
comes the default entry for subsequent command strings when no entry is made. 

* Command strings must be single line. 
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Table 5-2 DCLT RUIl Command Optional Qualifiers 

Type 

Check (CH) 

No Check 
(NOCH) 

Status (S) 

No status 
(NOS) 

Echo (E) 

Description 

Enables byte by byte com
parison of receive buffer 
against list buffer. If 
CHECK is enabled, the fol
lowing receive error 
messages are possible: 

Data Comparison Error (CMD); 

Data Comparison Error 
total mismatches; 

Data Comparison Late 
Error (CML). 

Disables data checking. 

Enables printing of 
operator status messages 
on console such as: 

TXQ MSC 
TXC CMP 
RXQ CML 
ERR CMD 
INI EOP 

Disables printing of 
operator status messages. 

Used in passive mode only; 
forces transmit list to be 
the same as received data. 

No Echo(NOE) Disables Echo. 

PASS (P=) 

5-6 

Format 

Refer to Table 5-6 
DCL T Event Log Messages 

PASS=N, where: 

N = Total number of 
passes desired before 
returning to DCL T 
prompt: 

Enter - 1 = infinite 
loop until CNTL C 



Table 5-2 DCLT Run Command Optional Qualifiers (Cont) 

Type Description Format 

Loopback Type Allows program selection 
(L=) of various maintenance 

loop back test configura
tions in active mode only . 

MODEM (M) 

NO MODEM 
(NOM) 

. 4 Loopback Types: L = Type, where N = 

TTL Loopback within module I for INTERNAL 

External cable test (Any C fol' CABLE 
externalloopack including 
test connector, manual 
modem loopback or remote 
system-to-system loop back). 

Program selection of L for LOCAL MODEM 
localloopback (analog 
loop back) in RS-449 
modems. 

Program selection of R for REMOTE MODEM 
remote loopback (digital 
loop back) in RS-449 modems. 

Enables modem interrupt 
testing, but only on 
devices that support modem 
transition interrupts. 

Disables modem interrupt 
testing. 
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Table 5-3 Message Commands 

MESSAGE COMMANDS 

Function - Allows the user to assign. clear, or show transmit or expect (data comparison) 
messages within each transmit or expect list buffer area. Maximum buffer area 
for each is 512 bytes. 

Message Command Types: 

I. Clear CommandJ~J Used to clear associated buffer area and preset the list with an 
ITEP message. 

Command Format: C T = Clear Transmit list and 
C E = Clear Expect List 

Examples: 

Simply enter C E or C T at the DCl T> prompt. 

DCLT> C E 

2. Set Command (SE). Used to assign transmit or expect messages. 

where: 

Sf Tor 

Command Format: SE T for Sct Transmit and 
Sf. f for Set Expcct 

or 
Sf. E = T for Set Exp<:ct equal to Transmit 

SE E = Message Type/Optional Qualifier 
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Table 5-3 Message Commands (Cont) 

Default 
Buffer 

MSG Length 
Type (Bytes) 

(Z) ZEROS 64 
(0) ONES 64 
(1) IALT 64 
(0) OALT 64 
(C) CCITT 64 
(A) ALPHA 65 

(I) ITEP 58 

MSG Data 72 

Message Type/Optional Qualifier 

Name Description 

SIZE(S) XXX = MSG size from 
SXXX I to 512 Bytes 

COPY(C) XXX = copies MSG 
CXXX from 0-14 additional times 

Description 

All zeros (000 ____ ) 
All ones (1111 ____ ) 
Alternating one/zero (101010, __ _ 
Alternating zer%ne (010101 __ _ 
512 CCITT Bit Pattern (Random) 
ALPHA/Numerics 
(#$!" &'()*E H + ,-.0 123456789:; < = >? 
@ABCDEFGHIJKLMNOPQRSTUVWXYZ/(']\" ___ % 

"Interprocessor Test Program (lTEP)" 
message I(DPI:) 
« 177> < 177> /$A THE QUICK BROWN FOX 
JUMPED OVER THE LAZY DOG.<15><12><001> 
<177><177><177><177> 

Operator typed data to include only 
A-Z, 0-9, SPACES,TABS" 
delimited by quotes; 
Example: "HELLO" 
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Table 5-3 Message Commands (Cont) 

EXAMPLE OF SET COMMAND: 

Examples: 

Format Description 
--------------~ 

SE T=I/S=50/C=4 Assigns 5 copies (original + 4 copies) of ITEP message 
(size == 50 bytes each) to the transmit buffer list (250 
bytes now assigned). 

SE E=Z/S=30/C=4 Assigns 5 copies (original + 4 copies) of all ZEROS. 
MSG size is 30 bytes. 

SE T=A/S=64 Assigns 1 message, 64 bytes long. 

A typical command string would 
be: 

DCL T> (A) ? C E ) 

DCLT> (A)? C T 

Clear Expect Buffer 

Clear Transmit Buffer 

DCLT> (A)? SE T=Z/S=30/C=2 

DCLT> (A) '? SE T=C/S=64/C=2 

DCLT> (A) '? SE T=A/S= 128 

DCLT> (A> '? SE T= I/S=45/C= 1 

DCLT> (A)? SE E=Z/S=30/C=2 

DCLT> (A) ? SE E=C/S=64/C=2 

DCLT> (A>? SE E=A/S=128 

DCLT> (A)? SE E= I/S=45/C= 1 

or 

DCL T> (A) ? SE E = T 
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Table 5-3 Message Commands (Cont) 

3. Show Command (SH). 

Command Format: 

Examples: 

DCLT> (A)? SH T 

MSG: TYPE=ZEROESjSIZE= 30 
MSG: TYPE=ZEROESjSIZE= 30 
MSG: TYPE=ZEROESjSIZE= 30 
MSG: TYPE=CCITTjSIZE= 64 
MSG: TYPE=CCITT jSIZE= 64 
MSG: TYPE=CCITTjSIZE= 64 
MSG: TYPE=ALPHAjSIZE= 128 
MSG: TYPE=ITEPjSIZE= 45 
MSG: TYPE= ITEMjSIZE= 45 

Used to print out the status of associated buffer area. 

SH T to Show Transmit List and 
SH E to Show Expect List 

MODE=ACTIVEjPASS=OOOOO 
JST A TUS jCHECKjNOECHO jNOMODEM 

DCLT> (A)? SH E 

MSG: TYPE=ZEROESjSIZE= 30 
MSG: TYPE=ZEROESjSIZE= 30 
MSG: TYPE=ZEROESjSIZE= 30 
MSG: TYPE=CCITTjSIZE= 64 
MSG: TYPE=CCITTjSIZE= 64 
MSG: TYPE=CCITTjSIZE= 64 
MSG: TYPE=ALPHAjSIZE= 128 
MSG: TYPE=ITEPjSIZE= 45 
MSG: TYPE=ITEPjSIZE= 45 

MODE = ACTIVEjPASS = 00000 
jSTATUSjCHECKjNOECHOjNOMODEM 
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Table 5-4 Statistical/Utility Commands 

Allows special utility routines to be executed. Four basic commands are available, listed as fol
lows for both PDP-II and VAX-II unless otherwise noted. 

Command Types Description 

HELP (H or ?) Used to print a summary of DCLT commands on the console. 
----------------~"--------"-------------------------------------------------
PRINT (P)* Enters a DCL T sub-level routine called REPORT (RPT» where vari

ous commands are available to print statistical data. Some commands 
are common to all devices, others are device specific (see Table 5-5). 

HELP OR? 

LOG 

BASE/FULL 

BASE/ERROR 

BASE/OFFSET =, NNN 

EXIT 

TRIBUT AR Y STATUS 
SLOT NNN/SW 

ERROR 

FULL 

OFFSET = NN 

(fLOBAL STATUS/SW 

Prints HELP information for RPT>. 

Prints the DCL T event log. 

Prints entire base table. 

Prints only error counters in base table. 

Prints single location (NNN) in base 
table. 

Returns to the previous level (DCLT> or 
DR>/DS». 

Prints tributary status slot data where 
NNN is the decimal tributary address and 
SW is one of the following switches: 

Only error slots are printed. 

All tributary status slots are printed. 

Only tributary status slot whose offset is 
NN is primed. 

Prints global status information. Switches 
are the same as for TSS. 

*The PRINT command is also available on PDP-I Is at the DR> level. Also, a similar com
mand called SUMMARY (SUM) is available on VAX-lIs at the DS> level. SUM performs 
the same function as PRINT, accessing the RPT> sub-level routine. 
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Table 5-4 Statistical/Utility Commands (Cont) 

Command Types 

DUMP (D) PDP-II 
ONLY 

EXIT (E) 

Description 

Prints contents of memory locations speci
fied on console from starting address 
(SSSSSS) up to ending address 
(EEEEEE). 

Optional switch /B may be used 
to print in BYTE format. 

Returns to previous program level. 

Examples of Statistical Commands 

DCL T> (A) ? H or (?) Prints HELP information for DCL T>. 

COMMAND HELP FILE 

DCLT CMOS: 
CLEAR OR SHOW EXPECTLIST OR TRANSMITLIST 
PRINT 
DUMP START-END/B 
EXIT 
SET EXPECTMSG OR TRANSMITMSG=TYPE/SIZE=N OR /COPY=N 
SET EXPECT = TRANSMIT 

TYPE = ONES,ZEROES, 1 AL T,OALT,ITEP,CCITT,ALPHA 
OR "OPR SPCD=A-Z,SP,TAB,0-9 IN QUOTES" 

RUN MODE=MTYP/LOOP=LTYPjCHECK,STATUS,ECHO,PASS=N 
MTYP=TRAN,REC,ACT,PAS,TAL,LIS,DOWN 
LTYP= INT,CAB,LOC,REM 

DCLT> (A)? P 

TYPE H OR ? FOR HELP 
RPT> (A) ? BjE 

LOCATION CONTENTS DESCRIPTION 
7373 004 NAKS-MSG NO BUFFERS CUMUL 

17402 007 REPS RECD CUMUL 
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Table 5-4 Statistical/Utility Commands (Cont) 

RPT> (A)? B/0=27 

LOCATION CONTENTS DESCRIPTION 
17417 006 STREAMING TIME OUT COUNT 

RPT> (A)?!! 

DCL T REPORT CMOS: 
LOG - PRINT DCL T EVENT LOG 
EXIT - EXIT REPORT LEVEL 
HELP- PRINT THIS MESSAGE 
BASE/ERROR - PRINT ONLY ERRORS 
BASE/FULL - PRINT ENTIRE TABLE 
BASE/OFFSET==NNN - PRINT SINGLE LOCATION 

The command list is 
device dependent. 
Example shown is for 
DMC/DMR. 

..--r:==;- I 
DeL T> (A)? 0 (DUMP) 17420-~ STARTING ADDRESS 

-- ENDING ADDRESS 

017420 004000 000000 004000 000000 000000 

NOTE 
This command is for PDP-Us only. For VAX-ll use SET BASE or 
EXAMINE commands. 

Table 5-5 REPORT Commands/Device Matrix 

RPT> COMMAND 

LOG (L) 

EXIT (E) 

liELP (H or?) 

BASE/ERROR (8/E) 

BASE/FULL (B/F) 

BASE/OFFSET == NNN 

TRIBUTARY STATUS 
(TSS NN'\j /SW) 

GLOBAL STATUS/SW 

COMMON 

X 

X 

X 
-

(B/O=NNN) 

SLOTNNN/SW 

(GSS/SW) 
---~. 
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5.2.4 Event Log Overview 
Significant events that occur during program execution are logged into the EVENT LOG. The 
most recent 45 events can be printed by executing a PRINT command at the DCL T> prompt 
level. For VAX-II it is also possible to obtain the error log at the DS> prompt level by typing 
SUMMARY (SUM). Typical event log messages are shown in Table 5-6. 

Table 5-6 DeL T Event Log Messages 

Type Example Format 

TXQ ITime of Eventl INaTel INumber of Bytes] 

, I 
0:01:27 TRANSMIT MSG QUEUED 
~DR OF MSG~004312 BYTE COUNT~ 12 

MODEM STATUS: CTS DSR DCD RTS RI SQD TM 
I 1 I 1 I 1 0 0 

IFirst Byte Addressl ICurrent Modem Statusl 

TXC Same format as TXQ, except for name change: Transmit Message Complete. 

RXQ Same as above, except for name change: Receive Space Queued. 

RXC Same as above, except for name change: Receive Message Complete. 

CMP ITime of Eventl INa,el 
I 

0:01:02 DATA COMPARISON STARTED 
ADDR OF MSG=004326 RX BYTES = 512 COMPARE BYTES=512 

\ I ~ 
IFirst Byte AddresslNumber of ByteslBytes Expected 

CML Same format as CMP, except for name change: Data Comparison Length Error 

CMD LTime of Event! INjme l 
7 

0:14:44 DATA COMPARISON DATA ERROR 
ADDR OF MSG=004604 BYTE COUNT,= 58 NO. OF CMP ERRS=50 

I / 

IFirst Byte AddresslNumber of ByteslNumber of Errors 
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Table 5-6 DCLT Event Log messages (Cont) 

Type 

ERR 

EOP 

INI 

MSC 

Example Format 

ITime of EventJ IN/mel 
I 

1:01:01 DEVICE ERROR 
TIME OUT WAITING FOR OUTPUT INTERRUPT 
SELO SEL2 
100100 100100 

IRe!ister conte~tsl 

ITime of Eventl INjme I 
I 

0:01:03 END OF PASS 
PASS= 4 ERRORS= 0 NOBUFFS= 0 

, r---'----., 
IPass Count! I Error Count! 

ITime of Eventl 1Ntme I 
I 

00:00:00 DEVICE INIT AND SETUP 
MODE = ACTIVE/LOOP=CABLE/PASS=OOOOI 

~
__ /ST ATUS/CHECK/NOECHO /MODEM 

Mode-Type of Loopback 
and pass count 

ITime of Even..!J 
J ramel 

0.00:00 MODEM STATUS CHANGE 
MODEM STATUS HARD ERROR 

MODEM STATUS: CTS DSR DCD RTS RI SQD 
1 1 1 1 1 0 

CHANGED TO: 
MODEM STATUS: CTS DSR DCD RTS RI SQD 

1 1 1 1 1 0 

TM 
0 

TM 
0 

* The NOBUFFS function is for DMC/DMR only. This feature is device dependent and varies. 
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5.2.5 Running PDP-II/DCLT 
When the DCL T program is started, the diagnostic supervisor will prompt the user for hardware 
information by typing: 

CHANGE HW (L)? 

The "L" in brackets indicates the type of response required, "L" indicates that a logical answer 
("Y" for yes or "N" for no) is needed. In this case, the user must respond with a "Y" after a 
start command unless the hardware information has been "preloaded" using the SETUP utility. 
Next, the supervisor will prompt: 

# UNITS (D)? 

The "D" indicates that a decimal response is needed. The DCL T program will not use more 
than one unit and therefore will not accept any response greater than "1." Typical PDP-
11jDCLT procedures are provided in Table 5-7. 

This example is typical for DMCjDMR; however, P table questions are option-dependent and 
may differ. Refer to option specific section in Chapter 2 for details. 

Table 5-7 Typical PDP-lljDCLT Diagnostic Parameters 

Question 

CHANGE HW (L)? 

# UNITS (D)? 

UNIT FULL DUPLEX OPERATION: (L) Y? 

DEVICE CSR ADDRESS: (0) 160170? 

INTERRUPT VECTOR ADDRESS: (0) 300? 

INTERRUPT PRIORITY: (0) 5? 

DEVICE OPTION TYPE: (if applicable) 

Description 

Enter Y 

Enter 1 

Enter <CR> for Full-Duplex; Enter NO 
followed by <CR> if Half-Duplex. To use 
default values, enter Control Z ( + Z). 

Requires OCTAL response; input correct 
CSR address followed by <CR>. 

Enter <CR> if vector is 300. If differ
ent, enter correct vector followed by 
<CR>. 

Enter <CR> for BR5. If different, enter 
correct value followed by <CR>. 

Input correct octal number corresponding 
to the user's application followed by CR 

END OF DCLT P TABLE QUESTIONS - START DCLT RUN MODE 

THIS IS DCLT. TYPE "H" OR "?" FOR DETAILS 
MODE = ACTIVEjPASSOOOOI 

jNOSTATUSjCHECKjNOECHOjNOMODEM 
DCLT> (A)? 
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5.2.6 Running VAX-Il/DeLT 
The V AX-II Data communication Link Test (DCL T) Programs are level 2 programs that exe
cute either under VMS (on-line) or in standalone mode. The DCL T programs require the stand
ard VAX-II system attaching for the device to be tested. Table 5-8 details typical VAX-II 
DCL T pl'Ogram operation. Hardware device parameters are requested after the device is at
tached (refer to the Typical V AX-!I DCL T Hardware parameters, Table 5-9). The event flags 
utilized by the DCLT program help to describe the internal configuration of the hardware 
and/or special program functions. These event flags are dependent on the specific device and 
are listed in a device specific DCL T table. 

NOTE 
The promllt DS> indicates a V AX-It Diagnostic Supervisor Com
mall1d is required. 

Table 5-8 Typical V AX-II DCLT Program Operation 

Command Function 

1. 

2. 
3. 

ATTACH the UNIBUS interface 
(UBA or UBI) to the system 

Load appropriate DCL T program. 
ATTACH the device to the 
system. 

Example 

DS> ATT DW780 SBI DWO 3 4 or 
OS> ATT DW750 CMI DWO bus. 

OS> LOAD EVDMC I 
DS> ATT DMCII 

NOTE 

(Example shown is 
DMC/DMR) 

This command now enters the hardware parameter information for 
the device (refer to Table 5-9 for Typical Hardware Parameters). 
When the various hardware parameters are qualil1ed, the program 
returns to the supervisor level of operation and the following steps 
must be followed: 

4. SELECT the devices that have 
been attached to the system. 

5. SET the appropriate event 
flags 

6. Now the program may be started 
by the START command. 

--------------------------------
OS> SELECT ALL or 
DS> SELECT DWO and 
DS> SELECT XMO 

OS> SET EVENT I 

OS> START 
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Table 5-9 Typical VAX-II DCLT Hardware Parameters 

Questions 

1. DEVICE LINK? 

2. DEVICE NAME? 

3. CSR? 

4. VECTOR? 

5. BR? 

Description 

Link the option to the UNIBUS interface by entering 
the logical name of the interace (e.g., DWO). 

Establish a logical device name (e.g., XMO). The log
ical name is generally the same one used by the oper
ating system and the actual unit number (e.g., 0-7 or 
A-Z). 

Enter the device CSR address. 

Enter the device Vector address. 

Enter the correct device priority level (normally 
BR5). 

NOTE 
The Command Line Interpreter (CLI) format for the device also can 
be linked together on one line as shown in the attached command for 
the UNIBUS interface above. 
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5.2.7 Inlterfacing DCLT Node-to-ITEP Node 
When Del T is used to communicate with ITEP, both nodes must be in compatible modes as 
listed in Table 5-10. 

Table 5-10 DCLT-to-ITEP Compatible Mode 

ITEP NODE DCLT NODE 

ONE-WAY-OUT 
ONE-WAY-IN 
INTERNAL lOOP 
EXTERNAL lOOP 

RECEIVE OR LISTEN 
TRANSMIT OR TALK 
ACTIVE 
ACTIVE OR PASSIVE 

The following conditions also apply: 

• Be sure to set the Tx Buffer at both nodes to the same value. 

• Do not send ITEP message 3 to the DCl T node if it is in the LISTEN mode. 

• Be sure to set the ITEP node SWR 4 = o. 

5.3 INTERPROCESSOR TEST PROGRAM (ITEP) 
ITEP is a software tool to test the communications link between two devices. To run ITEP on 
any of the supported devices, the ITEP Monitor DZIT A must be loaded along with the correct 
ITEP overlay (device specific). 

ITEP features: 

• Communications between two devices over remote or local links. 

• Interfaces with the Merrimack turnaround system. 

• Uses programmed or operator generated messages. 

• Monitors transmitted and/or received messages with optional print capability. 

• Operates in one of four basic modes: 

One Way In 
One Way Out 
Internal loopback 
External loopback 

Receive only 
Transmit only 
Receive followed by Transmit 
Transmit then idle Receive 

Table 5-11 lists each of the overlays currently available to support the options indicated. Table 
5-12 details the switch register options which select specific operational variations available with 
ITEP. 
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Table 5-11 ITEP Overlays 

Program Designation 

MAINDEC-II-DZITA 
MAINDEC-II-DZDCO 
MAINDEC-II-DZDHL 
MAINDEC-II-DZDJD 

MAINDEC-II-DZDLO 
MAINDEC-II-DZDPO 
MAINDEC-II-DZDQO 
MAINDEC-II-DZDUO 

MAINDEC-II-DZDVO 
MAINDEC-II-DZDPF 
MAINDEC-II-DZDZB 
MAINDEC-II-DZDMO 

MAINDEC-II-CZKMO 

5-21 

Description 

ITEP Monitor 
DCI I Overlay 
DH 1 I Overlay 
D11 I Overlay 

DLI I Overlay 
DPI I Overlay 
DQ I I Overlay 
DUI I Overlay 

DVI I Overlay 
DUPI I Overlay 
DZI I Overlay 
DMCI l/DDMRll Overlay 

KMCI l/DMCI I L/U Overlay 



Table 5-12 ITEP Switch Register Selections 

15 

Halt on 
Error 

14 

Has 1G 

effec11f 

SW4=0 
SeeSW41 

iTEP Operational SV'vltCh Settings 

13 12 11 10 I I I 
Inhibit 'I Inhibit I' Use I Data Select 'I sDe.AnTo ... RXed I DT._OST~OT I ~. XOendltor \, Monitor 
Error All Type- previously ..... r- AXed 

Typeouts louts Except I specified 1
'0 

9 _ Illnternal 1 RXed 1 Oata on Data on 

:'~O~'2=0 data '0 J' - ~t~~ ~:~:e:; I ~:;~ac< :I~~~:d I ~~so,e 1 ~~snle 
5\1\14=1 your own I Note data I Note 

then: End message· I Overrides against In many cas~ot all data 

Pass IS 1 _ T • ~ '1 i S..,W ~'~.9,~i~... pr~- I will appear on console 
ty~t:J . - . es, , .. 1SG , ! lr,te:nol ,uUI-'-1 seleClea I TIV This IS especially 

$A QUick I boe, mode I data I true when the comm 
2. TXedl Brown Fox from Interface IS running at 

RXed Data SW10, 9i faster baud than the 

IS Typed 0 ;;::: ;~S~~2S3~12 I console 

56789 I I Even at equal or slower 

I 
bauds. all characters may 

1 1 = Test MSG!3 
$C I I not appear on the console 

-In thiS case 

The program Will type a request 

for data Data may be entered 

j. ASCii <CR> 

2. Octal code <CR> 

1000-3771 

For example' 

ABCD 1000 123 3771 EFG <CR> 

Return to 

Mon"or 
for End 

If 
SW4=0 
ISW14 no 
eHectj 
piOgiCim loops 

10 the overlay 

In9 to monitor 

and confer

ence to TX/RX 
data 

If SW4=1 and 
SW14=0. the 
overlay Will 
return to the 

and 
type End 
Pass 

IF 
SW4=1 and 
S'.'\I1 4= 1. i.he 

program will 

require new 

interface 

params after 
one pass of 

the selected 
test mode. 

I -In~ernal , I External One-Way One-Way j 

1 ~::eb.C' 1 ~::ebac, In Mode Out Mode j 

~:;'I~ ~ ~ 1l§J LJ LJ TX Idle 
RX 



5.3.1 Using ITEP 

• SW parameters must be identical in both systems. 

• Load/Start receive system first. 

• Enable modem auto answer (if available). 

• Load/Start transmit system. 

Table 5-13 Typical Load/Parameter Input Procedure 

Procedure / Parameter 

.L ZITAD? 

.R XXXX? 

INTERFACE TYPE XXX? 

Description 

Load ITEP monitor 

Enter and run selected overlay where: 

XXX X = overlay mnemonic 

Example: DH 11 = ZDHL 

Enter <CR> (except for DN lIar DH 11), sec program 
document for details. 

XXX = OPTION SELECTED 

BUS ADDRESS = 176510? Enter <CR> for default or appropriate address fol
lowed by <CR>. 

VECTOR ADDRESS = 000300 ? Enter <CR> for default or appropriate address fol
lowed by <CR>. 

PRIORITY = 000200? Enter <CR> for default or appropriate value followed 
by <CR>. 

PARAMS #1 OOOOOO? 
PARAMS #2 000000 ? 
PARAMS #3 000000 ? 

SET SWITCHES .. 

PLEASE MAKE CONNECTION 
(DIAL NUMBER) 

000200 = BR4 (DEFAULT) 
000240 = BR5 
000300 = BR6 

Enter <CR> for default value or enter desired parame
ter value in each case, followed by <CR>. Refer to 
Table 5-14 for parameter summary. Some parameters 
are not used on some options. 

Set up Switch Registers as desired (sec Table 5-12) fol
lowed by <CR>. 

Confirm that link is established. 
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Table 5-14 ITEP Parameter Summary 

I 

Interlace PARAMETER #1 

DN11 Not used 

Loaded into CSR of OMS 

DM11-BB PARAM # 1 <3:0> == Line select In oClal* 

PA.RAM # 1 < 154> Mus! be Os 

DL11 

DZ'l 

Loaded Into SCR 

<30> = Line select 

<70> ILowbytel loaded lf1to TXCSR 

<3> = HOX(11 ~ 

<158> 

<8> = 
oaiec.1 RXCSR 

sync III Default 

TYPically· 000410 (Default) 

IHDXI 

Loaded Into the DZLPR register 

<2:0> = Line used 

<4,3> = CHAR length 

1
<5> = STOP 011 count 

1

<7.6> = Parity Enab/Set 

< 11 :8> = Speed Select 

<12> = RCVer ON 

Default 

000 (Line a) 

11 18 bitsl 
1 (2 stoP) 

00 (no oarlty~ 

0010 (110 baud) 
I (aiwaysl 

PARAMETER #2 

Not used 

Not used 

Loaded Into LPR Default 

< 1-0> ;;;; CHAR length 8 bits (11) 

<.:::> -:- :::~..;;.: 8,:3 
<4> = Panty ENAB (11 No 10)" 

<5> == Odd Pan! .... 11) No 10J~· 
<96> = ReVer Speeo 110 8:11 .. 0 10011 
< 13 10> :::; Xmltter Speed 110 Baud lOOll i 
<14>=HDXllJ FDXIOI 

I I 

I 
OT,\I)lCd~I' IN,ote ;OXljOO ~307"oe~Ultl" 7, I 
1514131211109876543210 

nooo 1 J001 1 UOO 111 

V~L-.,---JL.,J l,.J-..."i 
FOX i 10 baud 110 baud NO 8 bIts· 

ITX speed) (RX speed) Pant\ 2 stop 

<0> - HOX FDX 

= 1 FDX 

= U HLJX 
<151>=mustheO 

Default 

HDX (0, 

T..,.plcalh, Set!o 1 (FOX) iBe11103. 

Loaded Into PARCSR 

< IU> = Sync CHAR 26 261 
<8> = Parity sense select No \0, 

< 11·10> = \!Vord length 8 bits (1 11 

<13:12> = Mode select Internal sync 11 i I 

TYPically: 036026 IDetaul1i 

Net '.Jsed zt !~IS tlrT'e 

PARAMETER #3 

Phone number 
Hle ON will Dial 

Not user! 

!\iot dseo 117777/1 

NCl :..:scrl ,,177777) 

N01 used 1177777, 

Not used ;;77777) 

Comments 

Must terminate Ihe # with end of nUf11Der CHAR 

I I If no auto-handshaking feature In mooeTT" 

OH11 Restnctlons 

If DM11·88 IS In the s,stem with DH11 being 

(~~Heo. UU( Il100t;?rn cuntrOI nOI aesnea ana UlVIlj 

not Inillalizea bl, ITEP, the program !ISRI will 

hang in 1he DI\!~ 11 T)( II\JIT rout1re 

I

lorat,oe 

OM88 that wrll time out 

In CREF (012722) I,NO SSYNC response! 



Vl 

N 
Vl 

Table 5-14 lTEP Parameter Summary (Cont) 

Interface 

DUPll 

DMCll 

DQll 

DVll 

PARAMETER ., 

PARAM # 1 (Low byte) loaded into the TXCSR: 
<3> = 1 HDX (Default) 

D FDX 

PARAM # 1 (Highbyte) loaded into the RXCSR: 
<8> = 1 Strip synch (default) 

1. Link Test: 

Not used (D). 

2. Secondary Mode Test: 
Not used (0). 

3. Bootstrap Test: 

<8>= 1 Bootstrap test 

<10> <9> Mode and station select 

0 0 Originating station - Automatic mode 

0 1 Boot station - Automatic mode 
1 0 Originating station - Manual mode 
1 1 Boot station - Manual mode 
<7:0> - Switch PAC setting of boot station 

DMC-ll DDCMP line # 
(Used as Password in MOP message) 

Not used (0). 

PARAM # 1 is used to determine the line 
numbers for TX and AX. 

< 11 :8> = RX line number, default = 0 

<3:0> = TX line number. default = 0 

PARAM #2 loaded into the TXDBUF: 

<7:0> = Sync char. default = 26 
<8> = TSOM. default = 1 

FDXlHDX Selection: 
<0> = 1 FDX (Default) 

=0 HDX 

Secondary mode test selection: 
<0> = 0 HDX 

(Must be 0 for this test) 
<1> = 1 Secondary mode test 

(Must be 1) 
<2> = 0 Primary station 

= 1 Secondary station 

Not used (0). 

} 

Must watch SW PAC #2 
which cannot contain 377 
for this bootstrap test. 

PARAM #2 (Low byte): 1 Only Software 

<0> : ~ ~~: (Default) r ~n~~s 6~ot loaded 

< 1 > = 0 Norma I (Detau I~ J registers) 
= 1 HI-Baud 

PARAM #2 (High byte) loaded into 
the Sync register: 

<15:8> = Synch char. detault = 26 

PARAM #2 contains specific line 
information 

<15:8> = Sync code. default = 26 

<1> = 0 Use sync A (Default) 
= 1 Use sync B 

<0> = 0 HDX (Default) 

= 1 FOX 

PARAMETER #3 

PARAM # 3 loaded into the PARCSR 
<7:0> = Sync char. default = 26 
<15> = DECmode select. default = 1 
<9> = CRe inhibit. default = 1 

Not used (177777). 

Not used (177777). 

Not used (177777). 

Not used (177777). 

Not used. 

1.DMC ITEP is an on~ 

line link test only 
between two OMCs. 

2. DMC IS a DMA device 
and therefore the TX 
and RX data cannot be 
monitored on a per 
character basis. 
Thus. SWG and SWS 
have no effect. 

If a DM11·BB is in the system with 

OV11 being tested. but modem control 
not desired and DM1'-BBnot 
initialized by ITEP. the program will 

hang In the DV11 TX INIT routine. 

Correction: 

(In CREF) 

Load 

An address that 
will time out. 

(No SSYNCH response) 



5.4 LINK TESTING 
The following figure provides a graphic overview of a general application flowchart for link testing. 

LOCAL 
REMOTE 

INTERFACE COMM MODEM 

8-YSTEM ~2 ~BPAN~ 3~ 
') CABLE CABLE 

<iY 

REMOTE 

TELCO 
LINE 

[

LOCAL 

7 (...v> B ~
MODEM ~~~E~ rJlNTERFACE 

TELCO ~o~ ~- ~e 
LINE E 

POINT-TO-POINT LINK 

I. INTERNAL (MAINTENANCE) LOOPBACK LEVEL 
2. ON-BOARD LOOPBACK WI PORT TEST CONNECTOR 
:3. CABLE LOOPBACK PRIOR TO COMM PANEL 
4. COMM. PANEL LOOPBACK 
!). CABLE LOOPBACK AT MODEM INPUT 
13. ANALOG LOOPBACK MODE IN LOCAL MODEM 
7. DIGITAL LOOPBACK MODE IN REMOTE MODEM 
B. SYSTEM LOOPBACK FROM END NODE 

Link Testing Flowchart (Sheet 1 of 4) 
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COMM LINK TESTING FLOW CHART 
(GENERAL APPLICATION) 

(BOTTOM-UP 
APPROACH) 

INSTALLATION 

TEST NODE 
IN EXTERNAL 
WI ON-BOARD 
TEST CONNECTOR 

TEST LINK 
IN CABLE 
LOOPBACK AT 
COMM. PANEL 

TEST LINK 
IN COMM. 
PANEL LOOP
BACK MODE 

(LEVEL 2) 

(LEVEL 3) 

(LEVEL 4) 

(TOP-DOWN 
APPROACH) 

TEST LINK 
IN REMOTE 
LOOPBACK 
(DL) MODE 

TEST LINK 
IN CABLE 
LOOPBACK AT 
MODEM INPUT 

Link Testing Flowchart (Sheet 2 of 4) 
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TEST LINK 
IN CABLE 
LOOPBACK AT 
MODEM INPUT 

TEST LINK 
IN LOCAL 
LOOPBACK 
(AL) MODE 

TEST LINE 
IN REMOTE 
LOOPBACK 
(DL) MODE 

(l.EVEL 5) 

(LEVEL 6) 

(LEVEL 7) 

TEST LINK 
IN COMM. 
PANEL LOOP· 
BACK MODE 

(LEVEL 4) 

TESTLINK J 
~~~~:~~K AT (LEVEL 3) 

COMM. PANEL 

TEST NODE :J 
IN EXTERNAL 
W/ON.BOARD (LEVEL 2) 

TEST CONNECTOR 

Link Testing Flowchart (Sheet 3 of 4) 
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TEST ENTIRE 
LINK IN 
SYS-TO-SYS 
MODE 

(LEVEL 8) 

TEST NODE 
IN INTERNAL 
LOOPBACK 
MODE 

Link Testing Flowchart (Sheet 4 of 4) 
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6.1 INTRODUCTION 

CHAPTER 6 
SPECIAL TOOLS AND EQUIPMENT 

This chapter provides brief descriptions of various special tools and test equipment available to 
aid in troubleshooting and testing DIGITAL's Communications configurations. The following 
are presently available and being used: 

• IDS Model #60 Interface Monitor/Breakout panel, 

• Astrocom, Minicheck Data Transmission Test Set, and 

• DIGITAL's Communication Turnaround System. 
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6.2 BREAKOUT PANEL 
The Model 60 Breakout Panel is a multipurpose tester that provides access to RS-232-C signals. 
It featun~s: 

• Switch packs and patchable jumper pins (one for each line) allowing signal inter
ruption and/or rerouting; 

• 12 LEDs to monitor certain key functions; and 

• Two additional LEDs to check voltage levels greater than ± 3.5 Vat any line Uump
er selectable). 

Model 60 Breakout Box 
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6.3 MINICHECK 
The Minicheck tester generates four patterns, checks for errors, displays number of errors, and 
displays the status of the RS232 interface signals. 

BATIERY INDICATOR 
= LOW BATIERY 

Minicheck Tester 
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TEST PATIERN SELECT: 
• SPACE··TRANSMITS CONSTANT 

SPACE SIGNAL 
• RANDOM--TRANSMITS 511 

CHARACTER RANDOM PATIERN 
• MARK--TRANSMITS CONSTANT 

MARK SIGNAL 
• ALT--ALTERNATES MARK & 

SPACE SIGNALS 

OFF = RX ONLY 

DTR: ON = KEEP CONNECTION; 
OFF = TERMINATE 

SELECT: 

TRANSMIT DATA (TD) 
RECEIVE DATA (RD) 
REQUEST TO SEND (RTS) 
CLEAR TO SEND (CTS) 
DATA SET READY (DSR) 
GROUND (GND) 
CARRIER ON (CO) 
SERIAL CLOCK TRANSMIT (SCT) 
SERIAL CLOCK RECEIVE (SCR) 
DATA TERMINAL READY (DTR) 
RING INDICATOR (RI) 
TEST (TEST) 



6.3.1 Operational Tests 
There are three basic test configurations and one Minicheck self-test procedure, specified as 

follows: 

I. Testing one modem with one Minicheck 

I MINICHECKI ..... _-- ·IMODEMI 

2. Testing two modems with one Minicheck 

I MINICHECK 1 ..... ----... 1 MODEM 1--1 ~-I MODEM I 
3. Testing two modems using two Minichecks 

[MiNICHECK) • , IMODEMH f--IMOi)EMJ~ .• -_. ~I M~I~N!!IC;.!!H~E:gg~CK!I 

Test Procedure 

Step 1 

Step 2 

Step 3 

Step 4 

Step 5 

Disconnect modem from operating device and connect Minicheck tester to 
modem. 

Apply power to Minicheck and modem, and sct Minicheck speed to the same 
speed as the modem. For test configuration 3, make sure that both Minicheck 
tests are set to the modem speed. 

Set RTS and DTR to the ON position. For test configuration 3 place one tester 
RTS to ON and the other to OFF. To test the opposite direction, reverse the 
RTS settings and repeat the test procedure. 

For test configuration 1, place modem in analog loop, if available. [n test con
figuration 2, place the remote modem (one without tester) in REMOTE 
TEST. For test 3, go to step 5. 

Select the desired test pattern in test configuration 3, the test pattern must be 
the same at both testers. 

6.3.2 T4~st Results 

Configuration 1 and 2 

I. CO and CTS indicators should be ON. 
2. RD indicator should be: 

a. ON for MARK pattern, 
b. OFF for SPACE pattern, 
c. Dimly lighted for AL T pattern, 
d. Flickering for RANDOM pattern. 

3. Error count after initial synch should be stable. 
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4. Check status of interface leads by: 
a. Using an Oscilliscope, or 
b. Connecting the TEST lead to the desired interface lead. Results are indicated in the 

+ TEST - area of the displays (plus sign lighted for MARK: minus sign lighted for 
SPACE). 

Configuration 3 

I. Minicheck with RTS ON: 
a. CTS and RD indicators ON, 
b. CO indicator OFF, 
c. Error count free running unless SPACE pattern selected, 
d. Check interface signal status (see test results, configuration I and 2, step 4). 

2. Minicheck with RTS OFF: 
a. CTS indicator OFF, 
b. CO indicator ON, 
c. RD indicator should be: 

I. ON for MARK pattern 
2. OFF for SPACE pattern 
3. Dimly lighted for AL T pattern 
4. Flickering for RANDOM pattern. 

d. Error count after initial sync should be stable. 
e. Check interface signal status (see test results, configuration I and 2, step 4). 

6.3.3 Minicheck Self-Test Procedure 

I. Connect test points RD to TD, DTR to CO and RTS to CTS. 
2. Apply power to the tester and place RTS and DTR to the ON position. 
3. Set speed-select to 1200 (ASYNC 2). 
4. Select desired test pattern. 

Test Results: 

Same as Configuration I and 2, steps 1 through 3. 

6.4 DIGIT AL'S COMMUNICATION TURNAROUND SYSTEM 
The communications turnaround system consists of a PDP-II 120 which offers three separate 
dial-up line capabilities for remote turnaround testing. These include: 

• DLlI-E operating at 300 or 1200 bls connected to a 2I2A Asynchronous Modem. 

• DLl1-E operating at 1200 bls connected to a 202S Asynchronous Modem, and 

• DU1I-DA operating at 2400 bls connected to a 20lC Synchronous Modem. 
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Telephone numbers for these lines are all included below. 

MODEM SPEED (b/s) MODE PHONE 

212A 300/1200 ASYNC (603) 884-1561 * 

202S 1200 ASYNC (603) 884-1559* 

20lC 2400 SYNC (603) 884-1560* 

* Telephone numbers do tend to change often ~ as of this printing, these are the mosl recent 
telephone numbers. If there is any question about the number, refer to the latest Tech-Tips 
for updated numbers. 

The turnaround system features: 

• Auto-Answer on three modem lines; 
• Retransmission of three standard messages, if error free; 
• Report message errors, if any of the standard messages are received; 
• Nonstandard messages retransmitted exactly as received; 
• Automatic disconnect if carrier is lost for more than one second. 

Standard Messages: 

$A THE QUICK BROWN FOX JUMPED OVER THE LAZY DOG 
$B 0123456789 
$C COM-TEST MAYNARD THE QUICK BROWN FOX JUMPED OVER THE LAZY 
DOG 0123456789 
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7.1 INTRODUCTION 

CHAPTER 7 
EIA/CCITT DATA 

This chapter provides a summary listing of each of the signal functions associated with each of 
the EIA and/or CCITT standards which are supported by the communications devices contain
ed in this manual. The connector pin assignments (at the modem) for each signal are also includ
ed. Table 7-5 provides a cross reference showing the relationship between each of the supported 
standards. 

Table 7-1 RS-232-C Interface Pin/Signal Designations 

CCITT Circuit 
Pin Circuit Direction Function Equivalent 

I AA Protective Ground 101 
2 BA To Modem Transmitted Data 103 
3 BB From Modem Received Data 104 
4 CA To Modem Request to Send 105 
5 CB From Modem Clear to Send 106 

6 CC From Modem Data Set Ready 107 
7 AB Signal Ground 102 
8 CF From Modem Data Carrier Detector 109 
9 - (From Modem) (Positive DC Test Voltage) 
10 - (From Modem) (Negative DC Test Voltage) 

11 - Unassigned 
12 SCF From Modem Secondary Carrier Detector 122 
13 SCB From Modem Secondary Clear to Send 121 
14 SBA To Modem Secondary Transmitted Data 118 
15 DB From Modem Transmitter Clock (Internal) 114 

16 SBB From Modem Secondary Received Data 119 
17 DD From Modem Receiver Clock 115 
18 - To Modem Receiver Dibit Clock 
19 SCA To Modem Secondary Request to Send 120 
20 CD To Modem Data Terminal Ready 108.2 

21 CG From Modem Signal Quality Detector 110 
22 CE From Modem Ring Indicator 125 
23 CH/CI To Modem Data Rate Selector 111/112 
24 DA To Modem External Transmitter Clock 113 
25 CN To Modem Force Busy 

7-1 



Table 7-1 RS232-C Interface Pin/Signal Designations (Cont) 
-------------------------

RS-232-C Voltage Standards 

Measured at the Receiver Circuit: 
Data: 

-25V < LOGICAL 1 < -3V (MARK) 
+25V> LOGICAL 0> +3V (SPACE) 

Control: 
-25V < LOGICAL 0 < -3V (NEGATION) 
+25V> LOGICAL 1 > +3V (ASSERTION) 
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Table 7-2 RS-422-A/RS-423-A Interface Pin/Signal Designations 

Circuit 
Equivalents 

Pin Circuit Direction Function RS-232 CCITT 

1 SHIELD - Protective Ground 
2 SI From Modem Signal Rate Indicator CI 112 
3 SPARE 
4 SD To Modem Send Data ( + ) BA 103 
5 ST From Modem Send Timing ( + ) DB 114 

6 RD From Modem Receive Data ( + ) BB 104 
7 RS To Modem Request to Send (+) CA 105 
8 RT From Modem Receive Timing ( + ) DD 115 
9 CS From Modem Clear to Send ( + ) CB 106 
10 LL To Modem Local Loop 141 

11 DM From Modem Data Mode ( + ) CC 107 
12 TR To Modem Terminal Ready ( + ) CD 108.2 
13 RR From Modem Receiver Ready (+) CF 109 
14 RL To Modem Remote Loop 140 
IS IC From Modem Incoming Call CE 125 

16 SF/SR To Modem Select Frequency 126 
Signal Rate Select CH III 

17 TT To Modem Terminal Timing ( + ) DA 113 
18 TM From Modem Test Mode 142 
19 SG To Modem Signal Ground AB 102 
20 RC From Modem Receive Common 102b 

21 SPARE - -

22 SD To Modem Send Data ( -- ) 
23 ST From Modem Send Timing ( - ) 
24 RD From Modem Receive Data (-) 
25 RS To Modem Request to Send (-) 

26 RT From Modem Receive Timing ( - ) 
27 CS From Modem Clear to Send ( - ) 
28 IS To Modem Terminal in Service 
29 DM From Modem Data Mode ( - ) 
30 TR To Modem Terminal Ready ( - ) 

31 RR From Modem Receiver Ready ( - ) 
32 SS To Modem Select Standby 116 
33 SQ From Modem Signal Quality CG 110 
34 NS To Modem New Signal 
35 TT To Modem Terminal Timing ( - ) 

36 SB From Modem Standby Indication 117 
37 SC To Modem Send Common 102a 
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Table 7-3 CCITT /V.35 Interface Pin/Signal Designations 

Circuit 

CeITT Equivalents 

Pin Circuit Direction Function RS-232 RS-449 

A 101 Protective Ground 
B 102 Signal Ground AB SG 
C 105 To Modem Request to Send CA RS 
D 106 From Modem Ready for Sending CB CS 

E 107 From Modem Data Set Ready CC OM 
F 109 From Modem RCV Line Signal Det CF RR 
H 108/1 To Modem Connect Data Set 

108/2 To Modem Data Terminal Ready CD TR 
J 125 From Modem Calling Indicator CE IC 

R 104 From Modem Received Data A BB RO 
T 104 From Modem Received Data B RO 
V liS From Modem Receive Timing A DD RT 
X liS From Modem Receive Timing B RT 

Y 114 From Modem Transmit Timing A DB ST 
AA 114 From Modem Transmit Timing B ST 
P 103 To Modem Transmit Data A BA SO 
S 103 To Modem Transmit Data B SD 

U II3 To Modem Terminal Timing A DA TT 
W 113 To Modem Terminal Timing B 
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Table 7-4 RS-366 ACU Interface Pin/Signal Designations 

ACU 
Pin Direction Designation Function 

1 FGD Frame Ground 
2 ToACU DPR Digit Present 
3 FromACU ACR Abandon Call, Retry 
4 ToACU CRQ Call Request 
5 FromACU PND Present Next Digit 

6 FromACU PWI Power Indicator 
7 SGD Signal Ground 
8 Not Used 
9 FromACU + DC Test Voltage 
10 FromACU - DC Test Voltage 

11 Not Used 
12 Not Used 
13 FromACU DSS Data Set Status 
14 ToACU NBI Number Bit Weight 1 
15 ToACU NB2 Number Bit Weight 2 

16 ToACU NB4 Number Bit Weight 4 
17 ToACU NB8 Number Bit Weight 8 
18 Not Used 
19 Not Used 
20 Not Used 

21 Not Used 
22 FromACU DLO Data Line Occupied 
23 Not Used 
24 Not Used 
25 Not Used 

Table 7-5 EIA/CCITT Standards Equivalency 

EIA Interchange CCITT Inter-
Circuit change Circuit 
Definition Definition Recommended 

EIA Electrical Standard (DCE CCITT Electrical Standard (DCE CCITT Inter-
Characteristic to DTE) with Characteristic to DTE) With- change 
Standard Connector Standard out Connector Connector 

RS232-C RS232-C CCITTV.28 CCITTV.24 ISO 2110 

RS423-A RS449 CCITT V.I0/X.26 CCITT V.24 ISO 4902 

RS422-A RS449 CCITT V.II/X.27 CCITT V.24 ISO 4902 

N/A N/A CCITT V.35 CCITT V.24 ISO 2593 
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8.1 INTRODUCTION 

CHAPTERS 
VENDOR MODEM OPTIONS 

This chapter contains a summary of the operational characteristics of some of the more com
monly used modems and the option variations available with each of them. 

Also included is the DIGITAL recommendation for configuring each of the options for optimum 
performance. 

Table 8-1 Characteristic Summary for Selected Modems 

Device Auto Remote 
Type Speed Answer Dial Testing Line Operation 

103J 0-300 b/s Yes With Yes Switched Half-Duplex or 
(ASYNC) 801 Full-Duplex 

ACU (2 Wire) 

108 0-300 b/s No No No Series 2000 Full-Duplex 
(ASYNC) or 3002 (2 Wire) 

113 0-300 b/s Yes No Yes Switched Half-Duplex or 
(ASYNC) Full-Duplex 

(2 Wire) 

113A 0-300 b/s No No Yes Switched Manual 
(ASYNC) Originate Full-

Duplex (2 Wire) 

20lC 2400 b/s Yes With Yes Switched or Half-Duplex 
(SYNC) 801 3002 Private (2 Wire) 

ACU Channel Full-Duplex 
(4 Wire) 

202S 1200 b/s Yes With Yes Switched HDX (2 Wire) 
NO CONDITION- 801 Series 2000 
ING 1800 ACU or Private 
Bits/S C2 Line Series 
CONDITIONING 3000 
(ASYNC) 
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Table 8-1 Characteristic Summary for Selected Modems (Cont) 

Device Auto Remote 
Type Speed Answer Dial Testing Line Operatioll1 

202T Same as No No Yes 2 or 4 Wire HDX (2 Wire) 
202S Series 3000 FOX (4 Wire) 

Private Line 

208A 4800 b/s No No Yes 4 Wire 3002 FDX (4 Wire) 
(SYNC) Private Line 

208B 4800 b/s Yes With Yes Switched HOX (2 Wire) 
(SYNC) 801 

ACU 

209A 1-9600 b/s No No Yes 3002 with 01 FOX (4 Wire) 
Channel, or Conditioning 
1-7200 b/s 
and 
1-2400 b/s 
Channels 
or 
2-4800 b/s 
Channels 
or 
4-2400 b/s 
Channels 
(SYNC) 

212A 0-300 Bits/S Yes With Yes FOX (2 Wire) 
ASYNC or 1200 801 
Bits/S CHAR ACU 
ASYNC or 1200 
Bits/S Bit 
SYNC 

402C 0-600 Bits/S Yes With Yes Switched HOX (2 Wire) 
801 2000 or 3002 or 
ACU Private Line FOX (4 Wire) 

I 
SOOA 2.4K,4.8K No No Yes 4 Wire DDS FDX,HDX 
DSU 9.6K,56K 

SYNC 

SOIA 9.6K,56K Yes Yes Yes 4 Wire DDS FDX,HDX 
DSU SYNC 
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Table 8-1 Characteristic Summary for Selected Modems (Cont) 

Device Auto. Remote 
Type Speed Answer Dial Testing Line Operation 

510A 2.4K,4.8K No No Yes 4 Wire DDS FDX,HDX 
DSU 9.6K Multiport 

550A 56K SYNC No No N/A 4 Wire DDS ANALOG 
CSU 

551A 56K SYNC No No N/A 4 WireDD~ ANALOG 
CSU 

Table 8-2 Modem Options 

DIGITAL 
Modem Option Designation Recommendation 

103J Receive Space V Yes 
Disconnect 

Send Space T Yes 
Disconnect 

Loss of Carrier R No 
Disconnect 

CC Indication ZD Early 

CB and CF B Separate 
Indications 

CC Indication ZF On 
for Analog Loop 

Auto Answer ZH Yes 

Failsafe State J • Off 
of CN Circuit 

Tip/Ring E No 
Make Busy 

Ground Q Common 

8-3 June 1982 



Table 8-2 Modem Options (Cont) 

Modem Option 

108 To Be Supplied 

I\3B Common Ground 
CB/CF Indication 
CN Control 
Tip/Ring Force Busy 
Data Terminal Con-
trol of Disconnect 

20lC Ground 

Transmitter Timing 

Auto Calling 

Auto-Answer 

Ring Indication 

Line Interface 

Carrier Control 

New Sync 

Carrier Detector 
Sensitivity 

202S Receive Data Squelch 

Soft Carrier Turnoff 

Clear to Send Delay 

Fast Carrier 
Detection 

Received Data Clamp 

Local Copy Primary 
Channel 

Reverse Channel 

Designation 

V 
W 
X 
Y 
Z 

YK 

YC 

ByACU 

YF 

YG 

XA 

XA 

YA 

ZU 
ZV 

R 

R 

G 

N 

F 

ZB 

ZC 
ZD 

8-4 

DIGITAL 
Recommendation 

In 
Out 
In 
Out 
In 

Common 

Internal 

As required 

Under DTR control 

2 EIA RS232 on pin 2' 

4 wire private (FDX) 

Switched, 7 ms dela y 

Not used 

- 24 dbm private wi re 
net -44 dbm switched 

156 ms 

24ms 

180 ms 

Out (23 ms) 

In (required) 

Out 

As required 
(In or out) 
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Table 8-2 Modem Options (Cont) 

DIGITAL 
Modem Option Designation Recommendation 

Local Copy ZF Out 
Reverse Channel 

Auto-Answer B In 

Transmit Only YH Out 

CC Indicator In YJ Off 
Analog Loopback 

Ground ZG Common 

801 ACU - As required 

202T 4 Wire Full-Duplex ZK Full-duplex 

2 Wire Half-Duplex See Reverse Half-duplex only 
Channel Below recommended with 

controller with full 
modem with 2780 
software package. 

Receive Data Squelch R 156 ms 

Soft Carrier Turnoff R 24ms 

Clear to Send Delay G 180 ms 

Fast Carrier N Out (23 ms) 
Detection 

Received Data Clamp F In (required) 

Local Copy Primary ZB Out 
Channel 

Reverse Channel ZC In (as required) 
ZD Out 
ZK 4 Wire operation 

Local Copy ZF Out 
Reverse Channel 

Carrier Detector ZM Out 
Reset 
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Table 8-2 Modem Options (Cont) 
--'-r--. 

Modem Option Designation 

Continuous Carrier ZO 

Compromise ZU 
Eq ualiza tion 

ZV 

Ground ZG 

Alternate Voice A 
B 

208A Transmitter Timing YC 

Carrier Control XB 

XA 

Request to Send YS 

YT 

One Sccond YX 
Holdover 

YW 

New Sync YA 

CC Condition in YM 
Analog Loopback 

Alternate Voice YI 

YJ 

Automatic Retrain YU 

Compromise YQ 
Equalizer 

---'---. 
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DIGITAL 
Recommendation 

Out 

Maximum (determined 
by installer) 
Minimum (to match 
channel character
istics) 

Common 

Out (as required) 
In 

Modem provides 
transmitter clock 

Continuous carrier 
(as required) 
Switched carrier 

Continuous RTS (as 
required) 
Switched RTS 

Enabled (recommended 
for use with contin
uous carrier, select-
ed above) 
Disabled (recommended 
for use with multi-
point master station) 

Not used 

DSR asserted in 
Analog loop back 

Data auxiliary set 
installed 
No data auxiliary set 

Must be installed 

Must be disabled 
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Table 8-2 Modem Options (Cont) 

DIGITAL 
Modem Option Designation Recommendation 

208B Transmitter Timing Internal 

Auto Call As required 

CC Condition in CC on when analog 
Analog Loopback loopback button is 

pressed 

Auto Answer Yes 

209A Transmitter Timing Internal 
Provided 

Carrier Control Switched 

Request to Send Switched 
Control 

Elastic Store Out 

Slaved Transmitter Out 
Timing 

Data Set Ready (CC) CCOn 
Condition in AL Mode 
(Form Use in Test 4) 

Grounding AA not connected to 
AB 

212 Tip/Ring Make Busy E Out 

CC Indication ZF On 
Analog Loop 

CN Circuit YF Out 

Transmitter Timing YC Internal 

1200 Baud Operation YG ASYNC/Start-Stop 

Character Length YJ 10 Bit 

Receiver Respond YK In 
Digital Loop 
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Table 8-2 Modem Options (Cont) 

DIGITAL 
M( Idem Option Designation Recommendation 

Loss of Carrier S Out 
Disconnect 

Receive Space V In 
Disconnect 

CB and CF B Separate 
Indications 

Send Space T In 
Disconnect 

Auto-Answer ZH In 

Answer Mode W Off 
Indication 

Speed Mode YP Dual 

Interface Spel~d YQ In 
Indication 

Signal Ground to Q In 
Frame Connect -
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801-C AUTO CALLING UNIT 

TYPE: DUAL FREQUENCY (TOUCH TONE) OR DIAL PULSE 
LINE: VOICE GRADE SWITCHED 
CONDITIONING: ANY 
SPEED: DIALS AT UP TO 10 DIGITS/SECOND 
INTERFACE: RS366 

Table 8-3 801-C ACU Options 

DIGITAl, 
Option Designation Recommendation 

Call Termination ZorA After DSS via CRQ or 
GorZD After DSS via data set 

ACR Timer R Stop timer when DSS sets 

DSS Transfer B Answer tone detection or 
at 'EON' code 

Answer Detection W Detect end of answer tone 
X Detect beginning of answer tone 
S Detect 2025 tone 
T Detect 2225 tone 

Ground Start V In 
Y Out 

Data Set Answer E Without 'EON' 
Detection 

Circuit ZH 2 wire 
ZJ 4 wire loop start 
ZK 4 wire ground start 

DLO Lead ZM 801 only control 
ZL 801 and dataset control 
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9.1 INTRODUCTION 

CHAPTER 9 
DEC MODEM PRODUCTS 

This chapter contains infonnation needed to configure, install, and test a number of DIGITAL's 
modem products. Currently, there are two products included in this chapter; the DF02 and DF03 
modems. As new modem products are developed, this chapter will be revised to include support 
for those products. 

The purpose of this chapter is to provide Field Service personnel, trained in servicing modem 
devices, with a quick reference guide that highlights the important factors concerning installation 
and maintenance. The infonnation contained in this chapter, therefore, is short and to the point. If 
more detailed infonnation is needed, reference should be made to the microfiche, technical 
manual, or other reference material concerning that particular device. 

The options presently contained in this chapter are: 

• DF02-AA 

• DF02-AC 

• DF03-AA 

• DF03-AC 

• DF Series Rack Mount (to be supplied) 
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DF02/DF03 INSTALLATION 

DF02/DF03 OPTION 

DF02/DF03 General Description 
The DF -series modems provide full duplex, asynchronous or synchronous, binary serial data 
communications. This is accomplished over two-wire, switched, telephone network facilities. 
Low-speed operation [0 to 300 bits per second (b/s)] is asynchronous, binary frequency shift 
keyed (FSK). High-speed (1200 b/s) operation (DF03 only) can be either character-asynchronous 
or bit-synchronous, quaternary differential phase shift keyed (QDPSK). 

These modems are compatible with EIA-RS-232-C/CCITT V.24 and are equivalent to 
103/113/212A modem series. 

DF02/DF03 Standard Modem Features 
The features below apply to both DF02 and DF03 modems unless otherwise specified. 

• 300/1200 b/s asynchronous (DF03) 0-300 b/s asynchronous (DF02); 

• 1200 b/s synchronous (DF03 only); 

• Full-duplex operation on public switched telephone network (PSTN); 

• Manual originate/answer and automatic answer for DF03-AA/AC; 

• Automatic originate for DF03-AC only; 

• Uses standard RJllC telephone rack; 

• FCC approved for direct connect; 

• Diagnostic test switches; 

• EIA RS232-C interface; and 

• DATA/TALK HIGH/LOW speed select switch. 

DF02/DF03 Auto Call Features 
For both DF02 and DF03: 

• Single EIA RS232-C port (shared with modem port); 

• Asynchronous ASCII data; 

• Data rates - 110, 300, 1200 b/s; and 

• Pulse code dialing. 
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DF02/DF03 INSTALLATION 

DF02lDF03 Modem Specifications 
The specifications below also apply to both DF02 and DF03 modems unless otherwise specified. 

• Power requirements - 120 Vac (90-128 Vac), 57-63 Hz. 

• Physical characteristics 

Width - 69 mm (2.7 in) 
Height - 143 mm (5.6 in) 
Depth - 277 mm (10.9 in) 
Weight - Approximately 2.7 kg (6 lbs) 

• Environment requirements 

Temperature 5 ° to 50°C (41 0 to 12rF) 

Relative humidity 0% to 95% noncondensing 

Convection cooling 

• FCC registration number 

DF02: A0994Q-67693-DM-R 
DF03:A0994Q-69391-DM-R 

DF02/DF03 Reference Documentation 
Refer to the following if the level of content in this section is insufficient. 

• Poc:ket service guides: 

DF02: EK-ODF02-PS 
DF03: EK··ODF03-PS 

• User's guides: 

DF02: EK-ODF02-UG 
DF03: EK-ODF03-UG 
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DF02/DF03 INSTALLATION 

DF02/DF03 Components List 

Table DF-l DF02 Components List 

Option/Parts List 

DF02-AA 

70-17211 
54-12498 

DF02-AC 

M7177-YA 

Description 

Basic modem (no ACU module) 

Telephone line interface board 
Modem board 

Same as above, plus: 

Automatic call unit (ACU) board 

Table DF-2 DF03 Components List 

Option/Parts List 

DF03-AA 

70-17298 
M5800 

DF03-AC 

M7177-YA 

Description 

Basic modem (no ACU board) 

Telephone line interface board 
Modem board 

Same as above, plus: 

Automatic call unit (ACU) board 
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DF02!DF03 INSTALLATION 

Installation Procedure 

STEP 1. UNPLUG TELEPHONE FROM WALL BOX. 

r=--- -
l r[r .~~~--

I -- r 
..... , I I ~ ',- ,~:::------,,==-'l'.: 

'-.....J. l~=~ __ -_-

WAll BOX 
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DF02/DF03 INSTALLATION 

Installation Procedure (Cont) 

STEP 2. PLUG TELEPHONE INTO JACK ON MODEM. 
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DF02/DF03 INSTALLATION 

Installation Procedure (Cont) 

STEP 3. PLUG MODEM MODULAR JACK INTO WALL BOX. 
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DF02/DF03 INSTALLATION 

Installation Procedure (Cont) 

STEP 4. PLUG TERMINAL CABLE INTO MODEM EIA CONNECTOR. 

STEP 6. PLUG MODEM A.C. CORD INTO WALL OUTLET. 
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DF02lDF03 INSTALLATION 

Modem Options 

TO ACCESS DF02 OR DF03 MODULES, PERFORM THE FOLLOWING: 

1. REMOVE THE TWO SCREWS AND LOCK WASHERS 
FROM THE BOTTOM REAR OF THE MODEM CASE. 

2. SLIDE THE BACK PANEL, !~NCLUDING MODULES, 
~ FROM MODEM CASE. 

~ -~ 
~~ ~ ~ MODEM BOARD 

c:---~-~, .~>~--~~~~~~~:~~~;~98 

~ 

DF-8 

INTERFACE BOARD 
DF02 = 70-17211 
DF03 = 70- I 7298 
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DF02/DF03 INSTALLATION 

Modem Options (Cont) 

MODULE SWITCH PACKS 

DF02/DF03 modules may be equipped with one of three types of switch packs as shown below. 
On early versions ofDF03, jumpers are used to select options. On later versions, beginning with 
serial # ASA 3500 for DF03-AA and serial # ASA 6400 for DF03-AC, switch packs are used 
to select options. 

RAISED 

:aBB~a88!~, 
F 

l,:..F ___ ~ __ ~ ._, 

SLIDE 

DF-9 

USE POINTED OBJECT. 
DO NOT USE LEAD 
PENCIL. 
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DF02/DF03 INSTALLATION 

Modem Options (Cont) 

DF02 INTERFACE BOARD (70-17211) 

W9 W2 
_~~ W3 

Wll W4 
W12 W5 
W13 W6 
W14 W7 ~
W8 Wl 

----~----.. 

NOTE: 
rHE DF02 IS FACTORY SHIPPED 
WITHOUT R36 DISABLING 
REQUEST TO SEND. 

DF-IO 

"--cm::::J-
(SEE NOTE) 
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00 
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Modem Options (Cont) 

Table DF-3 DF02 TLI Interface Board Option Jumpers 

Jumper Options WI W2 W3 W4 W5 W6 W7 

CB Normal* OUT* 
Indication Forced IN 

Grounds Common* IN* 
Separate OUT 

CBCF Common* IN* 
Indication Separate OUT 

DF02-AA/AC AA(STD) OUT 
Configuration AC(ACU) IN 

CC Early* IN* 
Indication Delayed OUT 

Forced OUT 

Make Busy Enabled IN 
Disabled* OUT* 

CD Normal* OUT* 
Indication Forced IN 

CC Indication ON* 
Analog Loop OFF 

NOTE: Equipment with full modem control may need CB and CC indication forced for DF02-AC. 
As a fail-safe feature, make busy is permanently off (no option). 

*Standard factory configuration 

W8 W9 WIO Wll WI2 WI3 WI4 

OUT OUT IN OUT 
IN IN OUT IN 

IN* OUT* 
IN IN 
OUT OUT 

OUT* 
IN 



DF02/DF03 INSTALLATION 

Modem Options (Cont) 

DF02 MODEM BOARD (54-12498) 

-----,---

1~O [J D[ 
_J O 0 

[J 

[J 

J2 
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DF02lDF03 INSTALLATION 

Modem Options (Cont) 

Table DF-4 DF02 Modem Board Jumper Options 

Jumper Options WI WIA W2 W2A W3 W3A W4 W4A 

Send Space Enable* IN OUT 
Disconnect Disable OUT IN 

Receive Data o to 300 b/s* IN OUT 
Rate <) to 600 bls OUT IN 

Receive Space ~ 1.5 Sec (Long)* IN OUT IN OUT 
Disconnect ~ 0.3 Sec (Short) OUT IN OUT IN 

NOTE 1: The automatic answer feature is permanently enabled (no option). Loss of carrier disconnect 
is permanently enabled (no option). 

NOTE 2: W6, W7, and W8 are factory installed and are not used for any application ofDF02. 

*Standard factory configuration. 
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DF02/DF03 INSTALLATION 

Modem Options (Cont) 

DF03 TLI INTERFACE BOARD (70-17298) 

TLI MODULE 
SWITCH PACK #1 

(OFF)(ON) 

~l
S1 

c:::c:J S2 
c::::::r::::J S3 
c::::::r::::J S4 
c:::c:J S5 
c::::::r::::J S6 
~S7 

: : I J2 

iij 

DF-·14 

TLI MODULE 
SWITCH PACK ;;2 

cr-c::=:J--<> W 1 

T'i'O:'I;; c::::::r::::J S3 
c::::::r::::J S4 
c::::::r::::J S5 
c:::::r::::J S6 
c:::::r::::J S7 
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DF02lDF03 INSTALLATION 

Modem Options (Cont) 

Table DF-5 TLI Module 8witch Pack I Options 

8witch 81-2 81-3 81-4 81-5 81-6 81-7 
Option Jumper** WI2 W13 WI4 WI5 WI6 WI7 

DF03-AA/AC AA (STD)* OFF OFF ON OFF 
Configuration AC (ACU) ON ON OFF ON 

( Also Switch) 
Pack #2 

Interface Enabled ON 
Terminal Timing Disabled* OFF 

Interface Enabled ON 
Speed Select Disabled* OFF 

NOTE: SI-I is not used. 

*Standard factory configuration. 
**On earlier versions, jumpers replace switches in same location. 

Table DF-6 TLI Module Switch Pack 2 Options 

Switch S2-1 S2-2 S2-3 S2-4 S2-5 S2-6 S2-7 
Option Jumper** W21 W22 W23 W24 W25 W26 W27 

Interface Enabled* ON 
Ring Ind'icate Disabled OFF 

Interface Enabled ON 
ANL Control Disabled* OFF 

Interface Enabled ON 
RDL Control Disabled* OFF 

DF03-AA/AC AA (8TD)* OFF 
Configuration AC (ACU) ON 

( Also Switch) 
Pack #1 

Interface Normal Enabled* ON OFF 
Speed Alternate Enabled OFF ON 
Indicate Disabled OFF OFF 

Interface Test Enabled ON 
Mode Indicate Disabled* OFF 

*Standard factory configuration. 
**On earlier versions, jumpers replace switches in same location. 
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DF02!DF03 INSTALLATION 

Modem Options (Cont) 

DF03 MODEM BOARD (M5800) 

] 0 

Table DF-7 Modem Module Switch Pack I Options 

Switch Slot SI-2 SI-3 
Option Jumper** WII Wl2 Wl3 

Receiver Enabled ON 
Timing Disabled* OFF 

Transmitter Enabled ON 
Timing Disabled* OFF 

Interface Enabled* ON 
Speed Indicate Disabled OFF 

Terminal Enabled* 
Timing Disabled 

Slave 

Mode ASYNC* 
SYNC 

Character 9 Bits 
Length 10 Bits* 

Receiver Responds Enabled* 
ToRDL Disabled 

'~Standard factory configuration. 
'~*On earlier versions, jumpers replace switches in same location. 

DF-16 

MODEM MODULE 
SWITCt-I PACK #1 

~
(~II(ONI5' ==52 =53 ==54 =55 =56 =57 =:::::J56 

~2r~~~ ~~~KU~~ 
(OFF){ONi 

=5' 
c::::J:::::::J 52 
=:::::J53 
=:::::J54 
=:::::J56 
=:::::J58 
c:::J:::JS7 
=:::::J58 
=:::::J59 
=:::::JS10 

SI-4 SI-5 
Wl4 Wl5 

OFF ON 
OFF OFF 
ON OFF 

SI-6 SI-7 SI-8 
Wl6 Wl7 Wl8 

OFF 
ON 

OFF 
ON 

OFF 
ON 
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Table DF-8 Modem Module Switch Pack 2 Options 

Switch S2-1 S2-2 S2-3 S2-4 S2-5 S2-6 S2-7 S2-8 S2-9 S2-1O 
Option Jumper** W21 W22 W23 W24 W25 W26 W27 W28 W29 W30 

Loss of Carrier Enabled* ON 
Disconnect Disabled OFF 

Send Space Enabled* ON 
Disconnect Disabled OFF 

Auto Answer Enabled* OFF 
Disabled ON 

Speed Dual* OFF 
High Only ON 

DSR Indication Enabled* ON 
inANL Disabled OFF 

Long Space Enabled* ON 
Disconnect Disabled OFF 

CTS, CAR Detect Common ON 
Interface Indication Separate* . OFF 

CAR Detect Normal* ON 
Interface Indication Forced OFF 

DSR Interface Normal* OFF 
Indication Forced ON 

CTS Interface Normal* OFF 
Indication Forced ON 

NOTE: When selecting options on the modem board, the DSR indication in ANL cannot be selected with DSR interface 
indication. 

*Standard factory configuration . 
**On earlier versions, jumpers replace switches in same location. 
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Modem Options (Cont) 

AlJTO CALL UNIT (M7177) 

W6 

~25' L _________ ~ ~dJ-
D 

= = = = 
EEl 
= = 

~----- .-0-----
W7 

DF-18 

W8 

AUTO CALL MODULE 
SWITCH PACK #1 

(OFF) (ON) 

1
c:::r::::J ~~ 
c:::r::::J 53 
c:::r::::J 54 
c::::c:::J 55 
c:::r::::J 56 
c:::r::::J 57 
c:::r::::J 58 
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Modem Options (Cont) 

Table DF-9 Jumper Options on the Automatic Call Unit (DF02/03-AC) 

Jumper Options W6 W7 W8 Wll 

Local Copy Enable IN 
Disable* OUT 

Dialer Speed 10 Pulses/s* IN OUT 
20 Pulses/s OUT IN 

Answer Tone 27 Sec* IN 
Abort Timer 52 Sec OUT 

*Standard factory configuration. 

Table DF-IO Switch Options on the Automatic Call Unit (DF02/03-AC) 

Switch Option SI S2 S3 S4 S5 S6 S7 S8 

Parity Enable ON 
Inhibit* OFF 

Parity Even Enable OFF 
Odd Enable* ON 

Character 7 Bits ON OFF 
Length 8 Bits* OFF OFF 

Stop Bit 2 Stop Bits OFF 
Select 1 Stop Bit* ON 

Communication 110 b/s ON OFF OFF 
Bit Rate 300 b/s* OFF ON OFF 

1200 b/s* OFF OFF ON 

*Standard factory configuration. For DF02; 300 b/s. For DF03; 1200 b/s. 

DF-19 June 1982 



DF02lDF03 INSTALLATION 

Modem Options (Cont) 

Table DF-ll Detailed Modem Options 

Option 
Function 

Interface Terminal 
Timing 

Receiv(:r Timing 

Transmit Timing 

Mode Select 

Character Length 

Receivt:r Responds 
to Remote Digital 
Loopback 

Loss of Carrier 
Disconnect 

Send Space 
Disconnect 

Long Space 
Disconnect 

Option/Description 

When enabled, allows external transmit 
timing (EIA Pin 24) to control internal 
modem clock. In slave mode, receiver clock 
controls transmit clock. 

When enabled, allows receiver timing signal 
on EIA Pin 17. This option must be enabled 
for synchronous operation. 

When enabled, allows transmit timing signal 
on EIA Pin 15. This option must be enabled 
for synchronous operation. 

Selects asynchronous or synchronous 
operation. This option must be set to sync 
for synchronous operation. 

Selects data character length of nine or ten 
bits. 

When disabled, the receiver logic will not 
allow remote digital loopback testing. 

When enabled, the modem terminates the 
call if carrier is lost for more than 350 ms. 

When enabled, the modem transmits three 
seconds of spacing signal at end of a call. 
U sed with long space disconnect option. 
This option must be disabled for synchronous 
operation. 

When enabled, the modem will terminate a 
call upon receiving about 1.6 seconds of 
spacing signal. This option must be disabled 
for synchronous operation. 

*These options must be modified for synchronous operation. 

DF-20 

Factory 
Configuration 

Disabled 

Disabled* 

Disabled* 

Async* 

10 Bits 

Enabled 

Enabled 

Enabled * 

Enabled* 

June 1982 



DF02/DF03 INSTALLATION 

Modem Options (Cont) 

Table DF-ll Detailed Modem Options (Cont) 

Option 
Function 

Auto Answer 

Terminal Timing 

Speed Mode 

Interface Speed 
Selection 

Interface Speed 
Indication 

Interface Speed 
Pin Indication 

Interface RD L 
Control 

Option/Description 

When enabled, the auto answer circuitry 
allows the modem to respond to ring indicate. 

Allows for three possible transmitter timing 
sources. 

1. Internal (Enable) - Transmit clock from 
master oscillator. 

2. External (Disable) - Transmit clock 
from external oscillator source through 
EIA Pin 24 

3. Slave - Transmit clock is derived from 
receive clock. 

When in dual mode, both low and high 
speed data circuits work. In high only, the 
1200 b/s speed is operative. 

When enabled, the terminal can select 
modem speed by controlling EIA Pin 23. 
When Pin 23 is active, 1200 b/s operation 
is selected and when inactive, 300 b/s 
speed is selected. 

When enabled, the modem provides an 
indication of modem speed to the terminal 
on EIA Pin 12. When Pin 12 is active, 
1200 b/s operation is selected and when 
inactive, 300 b/s speed is selected. 

In normal, the speed indicator is on EIA 
Pin 12. In alternate, the speed indicator is 
on EIA Pin 11. Disabled, there is no 
interface speed indication. 

When enabled, a positive voltage on EIA 
Pin 21 selects RDL mode. 

DF-21 

Factory 
Configuration 

Enabled 

Enabled 

Dual 

Disabled 

Enabled 

Normal 

Disabled 
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Modem Options (Cont) 

Table DF-ll Detailed Modem Options (Cont) 

Option 
Function 

Interface ANL 
Control 

Interface Ring 
Indication 

Interface Test 
Mode Indicate 

DSR Indication 
inANL 

CTS, CAR Detect 
Interface Indication 

CAR Detect 
Interface Indication 

DSR Interface 
Indication 

CTS Interface 
Indication 

Option/Descri ption 

When enabled, a positive voltage on EIA 
Pin 18 selects modem analog loopback. 
Disabled, opens Pin 18 to modem. 

When enabled, allows ring indicate signal 
out to EIA Pin 22. When disabled, prevents 
ring indicate from going to the interface. 

When enabled, a positive voltage will 
appear on EIA Pin 25 when the modem 
enters any test mode. 

When enabled, data set ready comes on in 
analog loopback test mode. 

When common, the CTS lead is forced off 
whenever the CAR detect lead goes off. 
Separate, both signals are independent of 
each other. 

When normal, carrier detect (EIA Pin 8) 
follows the modem carrier signal. Forced, 
makes EIA Pin 8 high all the time. 

When normal, data set ready (EIA Pin 6) 
follows the modem signal. Forced, makes 
EIA Pin 6 high all the time. 

When normal, clear to send (EIA Pin 5) 
follows the modem signal. Forced, makes 
EIA Pin 5 high all the time. 

Factory 
Configuration 

Disabled 

Enabled 

Disabled 

Enabled 

Separate 

Normal 

Normal 

Normal 

________ '----,. __________________ -.1. _____ • __ 

DF-22 June 1982 



DF02lDF03 INSTALLATION 

Modem Options (Cont) 

REASSEMBLY PROCEDURE: 

1. Insert modem board in top guide. 

2. Insert ACU board in center guide. 

3. Insert interface board in bottom guide. 

4. Slide all boards into case. Secure with screws and lock washers removed earlier. 
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DF02/DF03 Test Procedures 

GENEIUI..L 
This section provides modem checkout procedures to help isolate data communication problems 
related to DF02 and DF03 modems. All test functions have simplified diagrams representing the 
test features. In test features where a terminal is used, a computer system (interface) could also be 
used. 

The correct procedure to test and verify a modem communications link is shown in Figure 1. The 
five modern test areas will be discussed in the next section. 

(5) END- TO-END 
'0' SElF-TEST 

---1--

1 1 LOCAL o TERMINAL 
TEST 

~~ 
I 

CD LOCAL-END 
DIGITAL 
lOOP TEST 

o DIGITAL lOOP 
REMOTE TEST 

Figure 1 Data Path Acceptance Test Sequence 
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DF02lDF03 Test Procedures (Cont) 

TEST AREA 1 - LOCAL TERMINAL TEST (FIGURE 2) 
These tests determine if the terminal or computer interface is working correctly. To verify the 
terminal or computer interface, perform the following: 

• Terminal Test 

- Set terminal to off-line local test and type test message. Verify that correct message is 
received. 

- Set terminal to on-line and install EIA cable loopback connector (that is, H325) and 
repeat test message verification. 

• Computer Interface Test 

- Execute a test message with the communication interface set to internalloopback mode 
and verify that correct message is received. 

- Set the communication interface to normal mode and install an EIA cable loopback 
connector (that is, H325). Send test message and verify. 

TEST CONNECTOR 

Figure 2 Local Terminal Test 
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DF02/DF03 Test Procedures (Cont) 

TEST AREA 2- LOCAL·END DIGITAL LOOPBACK TEST (DF02 ONLY. SEE 
FIGURE 3) 
This test area determines if the modem EIA data-level converters are working correctly. This test 
requires a terminal or computer to input the test message. This test is not supported on DF03. 

PROCEDURE: 

1. Verify that the DTR LED is ON. 

2. Configure the following test switches: 

a. Set DATA/TALK switch to DATA position (OUT). 

h. Set DTL/ANL switch to DTL position (OUT). 

c. Set OPER/TEST switch to TEST position (IN). 

3. Verify that the TEST LED comes ON. (For DF02-AA, go to Step 5.) 

4. For DF02-AC, press the ANS switch to force modem off hook (OR). Verify that the OR 
LED comes ON. Perform Step 5 while OR LED is ON. OR LED will go OFF in 17 
seconds and disable test. 

5. Type a test message and verify that the message is received. 

6. To terminate, release the OPER/TEST switch to OPER position (OUT). 

r.----
LOCAL MODEM 

I 
I 

Ci 

Figure 3 Local-End Digital Loopback Test (DF02 Only) 
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DF02/DF03 Test Procedures (Cont) 

TEST AREA 3 - ANALOG LOOPBACK TEST (FIGURES 4 & 5) 
Test area 3 generally has two separate tests; one called analog loopback self-test and the other 
called analog loopback. Both tests verify that the modem can transmit and receive data at the local 
modem with no errors. Each of these tests are discussed below. 

Analog Loopback Self· Test (DF03 Only) (Figure 4) 
This test uses an internal test generator for data transmission and a test comparator on the receiver 
to detect errors. If errors occur, the modem carrier LED flashes ON and OFF after the test begins. 
It is normal for the carrier LED to flash once or twice at the beginning of the test. This test is not 
supported on DF02. 

LOCAL MODEM 

CAR 

Figure 4 Analog Loopback Self-Test (DF03 Only) 

PROCEDURE: 

1. Verify that the CAR and DSR LEDs are OFF. 

2. Configure the following test switches: 

a. Set the HIGH/LOW speed switch to the desired speed-low speed (OUT), high speed 
(IN). 

b. Set the ANL switch to the IN position. 

c. Set the ST switch to the IN position. 

3. Verify that the TEST LED comes ON. If high speed was selected, the HS LED will also 
come ON. 
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DF02!DF03 Test Procedures (Cont) 

4. Observe that the CAR LED comes ON and stays ON. This may take up to three seconds. 
It may flash once or twice at the beginning. Verify that the CAR LED never flashes ag~iin 
or goes OFF. If it does, the DF03 modem is defective. 

5. To check the other modem speed,just change the position ofthe HS switch from its present 
position. The CAR LED again flashes at first, then should remain ON as in Step 4. 

6. To terminate, release the ANL and ST switches to the OUT position. 

Analog Loopback Test (Figure 5)' 
This test uses a data terminal or computer interface to input the test message. To verify the data, 
the operator must observe that the received data is correct. This test is a very useful test, checking 
both the terminal and the modem. The following describes the test procedures for each modem. 

LOCAL MODEM 

DIGITAL ANALOG 

I 

---.........-.--_=tJ 
I 

TEST ANL 

(DF02 ONLY) 

Figure 5 Analog Loopback Test 

DF02 Analog Loopback Test -

PROCEDURE: 

1. Verify that the DTR LED is ON. 

2. Configure the following test switches: 

a. Set DATA/TALK switch to DATA position (OUT). 

b. Set DTL/ ANL switch to ANL position (IN). 

c. Set OPERITEST switch to TEST position (IN). 

3. Verify that the TEST LED comes ON. 
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DF02!DF03 Test Procedures (Cont) 

4. Press and hold the ANS switch for one second, then release. 

5. Verify that the OH LED comes ON. 

6. Verify that the CAR LED comes ON. 

7. Type a test message on the terminal and verify that the correct data is received. This 
verifies the modem's answer data channel. 

8. Press and hold the ORG switch for one second, then release. 

9. Verify that the CAR LED remains ON. 

10. Type and verify the test message as in Step 7. This verifies the modem's originate data 
channel. 

11. To terminate, set the DTL/ ANL and OPERITEST switches to the OUT position. The 
CAR LED goes OFF followed by the OH LED in approximately 17 seconds. 

DF03 Analog Loopback Test -

PROCEDURE: 

1. Verify that the DTR LED is ON and the CAR and DSR LEDs are OFF. 

2. Configure the following test switches: 

a. Set the HIGH/LOW speed switch to the desired speed-low speed (OUT), high speed 
(IN). 

b. Set the ANL switch to the IN position. 

3. Verify that the TEST LED comes ON. Ifthe high speed was selected, the HS LED will 
also come ON. 

4. Observe that the CAR LED comes ON within three seconds and stays ON. 

5. Type a test message on the terminal and verify that the correct data is received. Incorrect 
data indicates a defective modem or wrong terminal speed. 

6. To terminate, set the ANL switch to the OUT position. 

TEST AREA 4 - DIGITAL LOOPBACK TESTS (FIGURES 6-9) 
Test area 4 also has two separate tests (similar to test area 3) except that the test function is digital 
loopback with either a self-test mode or terminal/computer test. The digitalloopback tests allow 
the complete network to be checked including the remote modem logic. This test verifies the 
telephone line and the receiver/transmit logic ofthe remote modem. This test does not verify any 
EIA level conversion at the remote modem. 
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The DF03 modem also has three other tests that are associated with digitalloopback. These tests 
are associated with the self-test logic which uses a special switch called remote digitalloopback 
(RDL). The .RDL function only works in the high-speed mode. This RDL switch allows the 
operator at the local modem to cause the remote modem to automatically switch to digital 
loopback without pressing the remote modem's DTL switch. No operator is needed at the remote 
site. The following describes these various modem tests. 

DF02 and DF03 Digital Loopback Tests (Figure 6) 

PROCEDURE: 

1. Verify that the DTR LED is ON. 

2. Configure the following test switches: 

a. Set DA TA/T ALK switch to TALK position (IN). 

b. At remote DF02 modem, have someone set the DTL/ ANL switch to the DTL position 
(OUT). The OPERITEST switch must also be pressed to the TEST position (IN). 

c. At remote DF03 modem, have someone press the DTL switch to the IN position. Set 
the HIGH/LOW speed switch to the desired speed -low speed (OUT), high speed 
(IN). 

3. Remove telephone handset from cradle and dial the remote modem. For DF02 modems, 
observe that the OH LED comes ON. 

4. When answer tone is heard, set the DATA/TALK switch to the DATA position (OUT). 
Place the telephone handset back on the cradle. 

5. Verify the following LEDs:: 

a. DF02 - the CAR LED is ON. 

b. DF03 -- the CAR and DSR LEDs are ON. 

6. Type a test message on the terminal and verify that the correct data is received. 

7. To terminate, press the DATA/TALK switch to the TALK position (IN). 

8. If test is performed at computer end, repeat the above procedure. The computer modem 
now becomes the local modem and the terminal modem is the remote. The computer end 
will now have to generate the test message and verify the results. 

9. Return the DA TA/T ALK switch to DA TA position (OUT) to allow automatic answer for 
incoming calls. 
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EIA I 
I 

TX) 
I 

RX I 

LOCAL MODEM 

DIGITAL 

TELEPHONE 
NETWORK 

Figure 6 Digital Loopback 

DF03 Digital Loopback Self-Test (Figure 7) 

PROCEDURE: 

1. Verify that the DTR LED is ON. 

2. Configure the following test switches: 

a. Set DATA/TALK switch to TALK position (IN). 

b. Set ST switch to IN position. 

ANALOG I 

I 

REMOTE MODEM 

DIGITAL EIA 

(DF02 ONLY) 

c. At remote DF03 modem, have someone press the DTL switch to the IN position. Set 
the HIGH/LOW speed switch to the desired speed -low speed (OUT), high speed 
(IN). 

3. Remove telephone handset from cradle and dial the remote modem. 

4. When answer tone is heard, set the DATA/TALK switch to the DATA position (OUT). 
Place the telephone handset back on the cradle. 

5. Verify that the CAR LED is ON. Observe that the CAR LED never flashes ON and OFF 
except at the very beginning of the test. If it does, then one of the modems or the telephone 
network is receiving errors. Return to local analog modem testing or end-to-end self-test to 
verify modems before suspecting the telephone network. 

6. To terminate, release the ST switch and press the DA T A/TALK switch to the IN position. 

7. Return the DATA/TALK switch to DATA position (OUT) to allow automatic answer for 
incoming calls. 
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REMOTE MODEM 

EIA 

( 
CAR 

I 
~----- TELEPHONE 

NETWORK 

ANALOG 

Figure 7 Digital Loopback Self-Test (DF03 Only) 

DF03 RI!mote Digital Loopback (Figure 8) 

PROCEDURE: 

1. Verify that the DTR LED is ON. 

2. Configure the following test switches: 

a. Set DA T A/T ALK switch to TALK position (IN). 

b. Set HS switch to IN position. 

c. Set RDL switch to IN position. 

3. Remove telephone handset from cradle and dial remote modem. 

DIGITAL EIA 

4. When answer tone is heard, set the DA T A/TALK switch to the DATA position 
(OUT). Place the telephone handset back on the cradle. 

5. Observe that the CAR, DSR, HS, and TEST LEDs are all ON. 

6. Type a test message on the terminal and verify that the correct data is received. 

7. To terminate, press the DATA/TALK switch to TALK position (IN). 
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8. If test is performed at computer end, repeat the above procedure. The computer modem 
now becomes the local modem and the terminal modem is the remote. The computer end 
will now have to generate the test message and verify the results. 

9. Return the DATA/TALK switch to the DATA position (OUT) to allow automatic 
answer for incoming calls. 

LOCAL MODEM 

TELEPHONE 
NETWORK 

Figure 8 Remote Digital Loopback (DF03 Only) 

DF03 Remote Digital Loopback Self-Test (Figure 9) 

PROCEDURE: 

1. Verify that the DTR LED is ON. 

2. Configure the following test switches: 

a. Set DATA/TALK switch to TALK position (IN). 

b. Set HS switch to IN position. 

c. Set RDL switch to IN position. 

d. Set ST switch to IN position. 

3. Remove telephone handset from cradle and dial remote modem. 

REMOTE MODEM 

EIA 

4. When answer tone is heard, set the DATA/TALK switch to the DATA position (OUT). 
Place telephone handset back on the cradle. 

5. Verify that the" CAR, HS, and TEST LEDs are all ON. Observe that the CAR LED never 
flashes ON and OFF except at the very beginning of the test. If it does, then one of the 
modems or telephone networks is receiving errors. Return to local modem testing or go to 
end-to-end self-testing to help isolate the problem. 
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6. To terminate, release the ST switch and press the DATA/TALK switch to the IN position. 

7. Return the DATA/TALK switcn to D A T A position (0 UT) to allow automatic answer for 
incoming calls. 

EIA 

CAR 

LOCAL MODEM 

---DI~--'--;;NALOG ANALOG I 
I 

REMOTE MODEM 

DIGITAL 

I ~-~--+-~ 

~D 
TELEPHONE 
NETWORK 

Figure 9 Remote Digital Loopback Self-Test (DF03 Only) 

EIA 

TEST AREA 5 - END·TO·END SELF·TEST (DF03 ONLY, SEE FIGURE 10) 
Test area 5 allows the local and remote modem to be verified over the telephone network. It 
separates the transmit and receive logic of both modems. This separation permits better problem 
isolation. A local modem may check out in the analog loopback test but fail in the digital loop back 
test. With this test, if the problem is not the telephone network, the failing transmitter or receiver 
should be located. 

DF03 Modem End-to·End Self·Test (Figure 10) 

PROCEDURES: 

1. Configure the following test switches at both modems. This requires a second person at the 
remote site to set the same switches. 

a. Set the HI G H/LO W speed switch to the desired speed -low speed (0 UT), high speed 
(IN). 

b. Set the ST switch to the IN position. 

c. Set DATA/TALK switch at remote modem to the DATA position (OUT). 

d. Set DATA/TALK switch at local modem to TALK position (IN) to allow dialing 
remote modem. 
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EIA 

2. Remove telephone handset from cradle on local modem and dial the remote modem. 

3. When answer tone is heard, set the DATA/TALK switch to the DATA position (OUT). 
Place the telephone handset back on the cradle. 

4. Verify that the CAR and TEST LEDs are all ON. If in high-speed mode, the HS LED is 
also ON. Observe that the CAR LED never flashes ON and OFF except at the very 
beginning. Be sure to have the remote operator verify the LEDs on the remote modem. Any 
flashing of the CAR LED indicates data errors and distortion. Repeat this test more than 
once to rule out a defective telephone line before determining which modem is defective. 

5. To terminate, release the ST switch and press the DA TA/TALK switch to the IN position 
at both modems. 

6. Return the DA TA/TALK switch to DATA position (OUT) to allow automatic answer for 
incoming calls. 

LOCAL MODEM 

DIGITAL ANALOG 

TELEPHONE 
NETWORK 

ANALOG 

REMOTE MODEM 

CAR CAR 

Figure 10 End-to-End Self-Test (DF03 Only) 

DF02 AND DF03 AUTO CALL TESTING 
The testing of a DF02-AC or DF03-AC for auto call functions can easily be performed by doing 
any digitalloopback test functions with the DA TA/T ALK switch in the DATA position (OUT), 
and dialing the remote modem by using the auto call message format. If the call is initiated via a 
terminal, when the modem receives the answer tone back, a character" A" will be returned to the 
terminal acknowledging that the call has been completed. 

The test message may now be sent and the received data verified. If the DF03 self-test mode is 
used with digitalloopback, then the CAR LED must be observed. 
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DF02 Troubleshooting Procedures 

VERIFY THE 
FOLLOWING 

1. AC LINE 
CORD IS 
CONNECTED 

TO POWER 
SOURCE 

2. FUSE FI IS 
GOOD 

3. DF02 IS 
INSTALLED 
CORRECTLY 

IJISCONNECT EIA 
CABLE FROM DF02 

;NSTALL EIA 
WRN-AROUND 
'~ONNECTOf1 

12-15336 ON 
OPEN END OF 
EIA CABLE 

[
-
REMOVE 
TURN-AROUND 
CONNECTOR 

RECONNECT EIA 
CABLE TO DF02 

___ m ___ J 

SET DAT/VTALK 
SWITCH TO DATA 
(OUT POSITION! 

SET DTUANL 
SWITCH TO ANL 
(IN POSITION! 

DISCONNECT EIA 
CABLE FROM 
DATA TERMINAL 

TRANSFER EIA 
TURN-AROUND 
CONNECTOR TO 
DATA TERMINAL 
EIA CONNECTOR 

TYPE A SERIES 
OF CHARACTERS 
ON THE DATA 
TERMINAL 

SET DATA/TALK 

SWITCH TO TALK 
(IN POSITION! 

SET DTUANL 
SWITCH TO DTL 
(OUT POSITION! 

SET OPER/TEST 
SWITCH TO OPER 
(OUT POSITION! 

WAIT FOR OH 
LAMP 10 

DF-40 

DIAL A CALL TO 
REMOTE STATION 
AND ESTABLISH 
NORMAL VOICE 
COMMUNI-

REPLACE 
INTERFACE 
BOARD 

DIAL A CALL 
TO MODEM TEST 
CENTER (SEE 

NOTE! 

WHEN ANSW~R 
TONE IS HEARD 
SET DAT/VTALK 
SWITCH TO DATA 
(OUT POSITION! 
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CHECK 
INTERFACE 
BOARD FUSES Fl. 
F2. AND F3 

REINSTALL 
ORIGINAL MODEM 
OR INTERFACE 
BOARD 

DF02/DF03 MAINTENANCE AIDS 

TRANSFER 
TELEPHONE 
SET CABLE FROM 
DF02 TO WALL 
JACK RJ11 C 

DIAL A CALL 
TO A REMOTE 

,----------1 STATION AND 

DF-41 

ESTABLISH 
NORMAL VOICE 
COMMUNICATION 
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DF02 Troubleshooting Procedures (Cont) 

DISCONNECT EIA 
CABLE FROM 
TERMINAL 
EQUIPMENT 

CONNECT BIT 
ERROR RATE 
TESTE R TO OPEN 
END OF EIA 

CABLE 

SET TESTER 
SWITCHES AS 
FOLLOWS, 
POWI:R TO ON 
DTR ~O ON 
RTS TO ON 
SPEED SELECT 
TO 300 
PATTI,RN SELECT 
TO RIINDOM 

SET DATA/TALK 
TO TALK 
liN POSITION) 

OIAL A CALL TO 
REMOTE STATION 
.. NO ESTABLISH 
NORMAL VOICE 
:OMMUNICATIONS 

DISCONNECT EIA 
CABLE FROM DF02 

DF~42 

DISCONNECT EIA 
CABLE FROM DF02 
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TRANSFER 
TELEPHONE SET 
CABLE FROM DF02 
TO WALL JACK 
RJll C 

DIAL A CALL TO 
REMOTE STATION 
AND ESTABLISH 
NORMAL VOICE 
COMMUNICATION 

SET DATA/TALK 
SWITCH TO TALK 
(IN POSITION! 

DIAL A CALL TO 
MODEM TEST 
CENTER 
(SEE NOTE! 

WHEN ANSWER 
TONE IS HEARD 
SET DATA/TALK 
SWITCH TO DATA 
(OUT POSITION! 

PRESS AND HOLD 
TESTER DISPLAY 
RESET SWITCH 
FOR 1 SECOND 

DF02lDF03 MAINTENANCE AIDS 

NOTE 
REFER TO CHAPTER 6 
FOR COMMUNICATIONS 
TURN AROUND SYSTEM 
TELEPHONE NUMBER. 
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DF03 Troubleshooting Procedures 

VERIFY: 
1. AC LINE 

CORO 
CONNECTED 
TO POWER 
SOURCE. 

2. LINE FUSE 
GOOD. 

3. DF03 
INSTALLED 
CORRECTLY 

I 

Q
ET ALL DF03 

PIJSHBUTTONS 
"OUT:' VERIFY 
C,~R AND DSR 
lEOS ARE "OFF." 

~ 3 SET ANl AND 
ST PUSH BUTTONS 
''IN.'' SET HS 
PUSHBUTTON "IN:' 

I

j CIIR lED COMES 
"ON" WITHIN 
3 SECONDS. 
OBSERVE CAR 
lED FOR 
1 MINUTE. 

SET HS 
PUSHBUTTON 
TO "OUT" 
POSITION. 
CAR lED COMES 
"ON" WITHIN 
3 SECONDS. 

-c=_ 

SET DF03 
PUSH BUTTONS: 

ANL: "OUT" 
ST: "IN" 

RDl: "IN" 
DTL: "OUT" 

HS: "IN" 
DATA/TALK: "IN" 

LIFT 
TELEPHONE 
HANDSET AND 
DIAL MODEM 
TEST CENTER. 
REFER TO 
CHAPTER 6 FOR 
COMMUNICATIONS 
TURN-AROUND 
SYSTEM 
TELEPHONE 
NUMBER. 

WHEN ANSWER 
TONE IS HEARD. 
SET DATA/TALK 
PUSHBUTTON TO 
"OUT" POSITION 

OBSERVE THAT 
CAR. DTR. HS. 
AND TEST lEDS 
ARE "ON' 

DF-44 

CHECK INTERFJAE 
BOARD FUSES 
Fl. F2. AND F:,. 

REPLACE 
MODEM BOARD. 

INSTALL ORIGINAL 
MODEM BOARD. 
REPLACE 
INTERFACE 
BOARD. 

INSTALL ORIGINAL 
INTERFACE 
BOARD. 

June 1982 



DF03 Troubleshooting Procedures (Cont) 

OBSERVE CAR 
LED FOR 
APPROXIMATELY 
2 MINUTES. 

SET DF03 
PUSHBUTTONS: 

ANL: "our 
ST: "IN" 

RDL: "IN" 
DTL: "OUT" 

HS: "IN" 
DATA/TALK: "IN" 

LIFT TELEPHONE 
HANDSET AND 
DIAL REMOTE 
LOCATION YOU 
WISH TO CHECK 
YOUR SYSTEM 
WITH. (IF CALL 
IS ANSWERED 
MANUALLY. INSTRUCT 
REMOTE ATTENDANT 
TO PLACE MODEM 
AT THAT LOCATION 
TO DATA MODE. 
THAN HANG-UP 
TELEPHONE.) 

WHEN ANSWER 
TONE IS HEARD. 
SET DATA/TALK 
PUSHBUTTON "OUT." 

OBSERVE THAT 
CAR.DTR.HS. 
AND TEST LEOS 
ARE "ON." 

OBSERVE THE 
CAR LED FOR 
2 MINUTES. 

DF02lDF03 MAINTENANCE AIDS 

DF-45 

TRANSFER 
TELEPHONE SET 
CABLE FROM 
DF03 TO WALL 
JACK RJll C. 

DIAL REMOTE 
STATION AND 
ESTABLISH VdlCE 
COMMUNICATIONS. 

INSTALL ORIGINAL 
INTERFACE BOARD. 

REPLACE 
MODEM BOARD 

June 1982 



DF02/DF03 MAINTENANCE AIDS 

DF03 Troubleshooting Procedures (Cont) 

DISCONNECT EIA 
CABI.E FROM DF03. 

CON~ECT BIT ERROR 
RATE TESTER 
TO C·F03. 

-c-
SET TESTER ;] SWI rCHES: 

POWER: "ON"" 
D--R: "ON" 
R'-S: "ON" 

SPEED SELECT: 300 
PATTERN 
SEU:CT: RANDOM 

.I_ 
SET A_L DF03 
PUSHIlUTTONS "OUT" 

VERIFY THAT DTR LED 
IS "ON' AND THE CAR 
AND DSR l.EDS 
ARE ··8FF." 

I_ 
~I%L.PUSHBUTTON J 
TES-- LED COM ES 
"ON .. 

==-~C= 
CAR LED COME~ 'ON"" WITHIN 3 
SECONDS. 

PRESS AND HOLD 
TESTER DISPLAY 
RESET SWITCH FOR 
1 SECOND. 

L __ _ 

INSTALL ORIGINAL 
MODEM BOARD. 

REPLACE AUTO 
CALL UNIT BOARD. 

NO 

INSTALL ORIGIN/:l 

MODEM BOARD. J 

DF-46 

SET DATA 
TERMINAL TO 
"ON-LlNE" MODE. 

DISCONNECT EIA 
CABLE FROM 
DF03. 

INSTALL EIA 
TURNAROUND 
CONNECTOR ON 
OPEN END OF 
EIA CABLE. 
TYPE SEVERAL 
CHARACTERS ON 
TERMINAL. 

HS PUSHBUTTON 
FOR DESIRED 
SPEED. 

June 1982 



DF02/DF03 MAINTENANCE AIDS 

DF03 Troubleshooting Procedures (Cont) 

SET ANL PUSHBUTTON 
"IN" AND OBSERVE THAT 
TEST LED COMES "ON." 

OBSERVE THAT CAR 
LED COMES "ON" 
WITHIN 3 SECONDS. 
ENTER YOUR NAME 
ON TERMINAL KEYBOARD 
AND SEE IF THE 
SAME INFORMATION 
ECHOS. 

REPLACE 
INTERFACE 
BOARD. 

ALL DF03 
PUSH BUTTONS 
TO "OUT" POSITION 

USE TERMINAL 
TO CALL MODEM 
TEST CENTER 
REFER TO CHAPTER 6 
FOR COMMUNICATIONS 
TURN-AROUND SYSTEM 
TELEPHONE NUMBERS. 

REPLACE AUTO 
CALL UNIT 
BOARD. 

YES 

DF-47 

INSTALL ORIGINAL 
INTERFACE BOARD. 

REPLACE 
MODEM BOARD. 

INSTALL ORIGINAL 
MODEM BOARD. 

REPLACE AUTO 
CALL UNIT 
BOARD. 

INSTALL ORIGINAL 
AUTO CALL 
UNIT BOARD. 
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DF02/DF03 MAINTENANCE AIDS 

DF03 Troubleshooting Procedures (Cont) 

[

NSTALL OR~.JL AUTO CALL BOARD. 

I1EPLACE 
MODEM BOARD 

[

NSTALL ORIGINAL 
MODEM BOARD. 

F:EPLACE 
INTERFACE 
BOARD. 

YES 

REPLACE AUTO 
CALL UNIT 
BOARD. 

PROBLEM REQUIRES 
ADDITIONAL RESEARCH. 
REFER TO THEORY OF 
OPERATIONS 

DF-48 

INSTALL ORIGINAL 
AUTO CALL 
UNIT BOARD. 

June 1982 



DF02/DF03 MAINTENANCE AIDS 

DF02/DF03 Tech-Tips/FCO Index 

Table DF-12 DF02 Tech Tip Index 

Tech 
Tip No. Title 

DF02 Breaking Dial Tone Problem 

Table DF-13 DF03 Tech Tip Index 

Tech 
Tip No. Title 

PIN 23 Asserted on VTIXX Terminals 

NOTE 
At present, there have been no FCOs issued on the DF02 or 
DF03. 

DF-49 

Speed 
Bulletin No. 

None 

Speed 
Bulletin No. 

201 

June 1982 



A.1 FLOATING DEVICE ADDRESSES 

APPENDIX A 
FLOATING DEVICE 

ADDRESSES AND VECTORS 

UNIBUS addresses 760010 (160010) through 763776 (163776) are designated as floating de
vice addresses (see the following figure). These are used as register addresses for commu
nications and other devices interfacing with the PDP-II, LSI-II, and VAX-II. 

NOTE 
Some devices are not supported by LSI-ll and VAX-ll; however, 
the same scheme applies - that is, gaps are provided as appropriate. 
The convention for assigning these addresses is as follows: 

2K 
WORDS 

1 K 
WORDS 

1 K 
WORDS 

80 
VECTORS 

48 

VECTORS 

DIGITAL EQUIPMENT 
CORPORATION 

(FIXED ADDRESSES) 

DR11-C 
t 
t 

USER ADDRESSES 

t 
FLOATING ADDRESSES 

DIGITAL EQUIP CORP (DIAGNOSTICS) 

777 777 

770 000 

767 777 

764 000 
763 777 

760 010 
760 006 

760 000 

757 777 

001 000 

L..j 000000 3

7

0

7

0

7 

.-----::~ 
000 277 

TRAP & INTERRUPT 

VECTORS 

000 000 

UNIBUS Address Map 

A-I 



A gap of 108 must be left between the last address of one device type and the first address of the 
next device type. The first address of the next device type must start on a module 108 boundary. 
The gap of 108 must also be left for devices that are not installed but are skipped over in the 
priority ranking list. Multiple devices of the same type must be assigned contiguous addresses. 
Reassignment of device types already in the system may be required to make room for addition
alones. 

Table A-I Floating CSR Address Devices 

Rank 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 

'" 
"'''' t 
tt 

UNIBUS LSI-ll Bus Decimal Octal 
Option Option Size Modulus 

DJII 4 10 
DHII 8 20 
DQII 4 10 
DUll OUVII 4 10 
OUPII 4 10 
LKI1A 4 10 
OMCIljOMR11'" 4 10 
OZII** OZVl1 4 10 
KMCII 4 10 
LPPII 4 10 
VMV21 4 10 
VMV31 8 20 
OWR70 4 10 
RLlI RLV11 4 lOt 
LPAII··K 8 20t 
KWII-C 4 10 
Reserved 4 10 
RXII 4 lOt 
ORII-W 4 10 
ORII-B 4 10tt 
OMPII 4 10 

OVPll 4 10 
15811 4 

~ 
10 

OMVII 8 20 
- '------

OMCII before OMRII 
OZII E and OZII F are dual OZlls and are treated by the algorithm as two OZlls. 
Extra devices only. 
After second device. 
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A.2 FLOATING VECTOR ADDRESSES 
Vector addresses, 300 through 777, are designated as floating vectors. These are used for 
communications and other devices that interface with the PDP-ll, LSI-ll, and VAX-ll. The 
LSI-II floating vector area is limited to a starting address of300 through 376. The area from 400 
to 450 is reserved for LSI-I I devicesADVII-A,IBVII·A,andKWVII-A with additional space 
available above 450 to 777. 

NOTE 
Some devices are not supported by LSI-H and VAX-ll; however, 
the same scheme applies. Vector size is determined by the device 
type. 

There are no gaps in floating vectors unless required by physical hardware restrictions (in data 
communications devices, the receive vector must be on a zero boundary and the transmit vector 
must be on a 48 boundary). 

Multiple devices of the same type would be assigned vectors sequentially. Table A-2 shows the 
assignment sequence. 

Table A-2 Floating Interrupt Vector Devices 

UNIBUS LSI-ll Bus Decimal Octal 
Rank Option Option Size Modulus 

I DCII 4 10 
I TU58*** 4 10 
2 KLlI (extra) 4 10* 
2 DLlI-A (extra) DVLlI-F 4 10* 
2 DLlI-B (extra) DLVI1-J 4 10 
3 DPII 4 10 
4 DMII-A 4 10* 
5 DNII 2 4 
6 DMI1-BB 2 4 
7 DH II modem control 2 4 
8 DRII-A DRVII-B 4 10* 
9 DRII-C DRVII 4 10* 
10 PA611 (reader) 2 10* 
10 PA611 (punch) 2 10* 
II LPDll 4 10 
12 DTlI 4 10* 
13 DXll 4 10* 
14 DLlI-C 4 10* 
14 DLlI-D 4 10* 
14 DLlI-E DLVI1-E 4 10* 
15 DJll 4 10* 
16 DHII 4 lOt 
17 GT40 8 10 
17 VSVll 8 10 
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Table A-2 Floating Interrupt Vector Devices (Cont) 

Rank 

18 
19 
20 
21 
22 
23 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

** 
*** 

t 
tt 

UNIBUS LSI-II Bus Decimal Octal 
Option Option Size Modulus 

LPSll 12 30* 
DQll 4 lOt 
KWll-W KWVll 4 10 
DUll DUVll 4 10* 
DUPII 4 10* 
DVII 4 10* 
DV modem control 2 4 
LKll-A 4 10 
DWUN 4 10 
DMClljDMRl1 4 10* 
DZII DZVII 4 10* 
KMCII 4 10 
LPPII 4 10 
YMY21 4 10 
YMY31 4 10 
YTYOI 4 10 
DWR70 4 10* 
RLiI RLY11 2 4tt 
RX02 2 4 
TSII 2 4tt 
LPAII-K 4 10 
IPlljIP300 2 4 
KWII-C 4 10 
RXII 2 4tt 
DRII-W 2 4 
DRII-B 2 4tt 
DMPII 4 10 

DPYII 4 10 
MLl! 2 4** 
ISB 4 10 

DMYII 4 10 

The vector for the device of this type must always be on a 108 boundary. 
MASSBUS device. 
There is no standard configuration for systems with both DCII and TU58 
These devices can have either a M7820 or M7821 interrupt control module. How
ever, it should always be on a 108 boundary. 
After the first. 
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APPENDIX B 
DIAGNOSTIC SUMMARY CHARTS 

Table B-1 Link TestjDECXll Diagnostic Index 

Device DCLT ITEP 
Option PDP-ll VAX-ll Overlay DECXll 

DHII NjA NjA DZDHL CXDHA 
DL1I-E NjA NjA NjA CXDLA 
DL1I-W NjA NjA NjA CXDLA 
DLVII NjA NjA NjA CXDLA 
DMCII CZCLK EVDMC DZDMO CXDMC 
DMPII CZCLM EVDMDt NjA CXDMD, CXDME 
DMRII CZCLK EVDMC DZDMO CXDMR 
DMVII CZCLM NjA NjA CXDMD, CXDME 
DPVII CZCLH NjA NjA CXDPV 
DQII NjA NjA DZDQO CXDQA 
DUll NjA NjA DZDUO CXDUA 
DUPII CZDCLt NjA DZDPF CXDPB 
DUVII NjA NjA NjA NjA 
DVII NjA NjA DZDVO CXDVA 
DZII NjA NjA DZDZB CXDZA 
DZll-X NjA NjA DZDZB CXDZA 
DZ32 NjA NjA NjA NjA 
DZVll NjA NjA NjA CXDZB 

N j A = Not available 
t = Planned future programs 

B-1 



Tabl.~ B-2 General Purpose/Functional Diagnostic Index 

Option 

DHIl 
DLI l-E 
DLI J-W 
DLVII 
DMCII 

DMPII 
DMRII 

DMVII 
DPVll 
DQIl 
DUll 
DUPlI 
DUVII 
DVII 
DZII 
DZII-X 
DZ32 
DZVII 

PDP-II Systems 

CZDHM, CZDHN, DZDHK 
DZDLA 
DZDLD-A 
DVDVA,DVDVC 
CZDMC, CZDME-CZDMH 

CZDMP-CZDMT 
CZDMP-CZDMS-CZDMI 

CVDMA-CVDME, CVDMT 
CVDPV 
DZDQA-DZDQF 
DZDUA-DZDUF 
DZDPB-DZDPF 
DZDUQ-DZDUV 
DZDV A-DZDVF 
DZDZA 
DZDZA 
None 
DVDZA,DVDAB 

VAX-It Systems 

None 
None 
None 
None 
EVDXA, EVDBA, EVDBB, 
EVDCA, EVDMC 
EVDXA, EVDMA, EVDMB 
EVDXA, EVDCA 
EVDMC, EVDMA 

EVDCA, EVDUP, EVDUQ 

ESDEB-ESDEE 
EVDAA,EVTAA,EVTAB 
None 
EVDAB,EVDAC 

----.----~------------------------~--------------------
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