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PREFACE 

This manual describes in detail the installation requirements. programming considerations. and ser
vicing procedures. including diagnostic support. for the OM R II Synchronous Controller. A variety of 
appendices are ~Itso provided to supplement the abovc. 

• Other publications which support the DMRJ I Synchronous Controller arc: 

• M8207 Microprocessor Technical Mallllal (EK-M 8207-TM-OO I) 
• M8203 Ulle Unit Technical Manual (EK-M8203-TM-OOI) 
• DMRII Prill! Set (M P-009 I I) 
• Electronic Industries Association (EJA) Specifications 
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1.1 SCOPE 

CHAPTER I 
INTRODUCTION 

This chapter contains a brief introduction to OM R II operation. The term OM R I I , as used through· 
Qut this manual. denotes the communication subsystem which consists of a microprocessor module 
and a line unit module. 

1.2 DMR II GENERAL DESCRI PTION 
The OM R II is designed to be used in a network link for high performance interconnection of VAX-
11 /180 or PDP-II computers. It is a microprocessor-based. intelligent synchronous communications 
controller which employs the D IG ITAL Data Communications Message Protocol (DDCMP). The 
OM R 11 is program compatible with DMC II and line compatible with either DMCII or any device 
that uses OOCM P version 4.0. 

Features of the OM R II include: 

• Extensive error reporting. 

• Down-line and remote load detect to attended or unattended PDP-II processors (requires 
bootstrap option). 

• Modem cont rol, 

• Auto-answering capabilities. 

• DMCI I program compatibi lity, 

• Switch selection or DMC I I line compatibi lity mode or DDCM P V4.0 compatibility mode. 

• Comprehensive diagnostic tests, 

• Support ror local or remote. rull-duplex or hair-duplex configurations . 

• l6-bit non-processor request (NPR), direct memory access (DMA) transrers. and 

• ODCMP implementation which handles message sequencing and error correction by auto
matic retransmission. 

The DM R II basic unit consists or the M8207-RA microprocessor and the M 8203 line unit. The micro
processor serves as a pa rallel data interrace between the central processor (VAX· I 1/ 780 or PDP-II) 
and the M8203 line unit. This line unit / microprocessor combination permits either remote or local 
computer applications. (For remote operations, computers are connected through external modems 
that use common carrier racilities.) See Figure I-I ror PDP- I I applications and Figure 1-2 ror VAX-
11 / 780 applications. 

1- 1 
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The OM R II system consists or a basic subsystem and rour options which ~llIow it to accommodate 
standard and special interrace configurations. With these options. DMR 11 s)stcms can operate with 
speeds ranging rrom 2.4K bils per second (b / s) to 1M bl s (see Table 1-1). 

Table I-I DM R II Options 

0plion Interface 

DMR( I·AA EIA RS-232·C· 
EIA RS-423-N 
CCITI V.IO 

DMRII·AB ISO 2593/CCITI V.35 t 

DMRII·AC Integral Modem 

DMRII·AE EIA RS-422-N 
CCITI V.I I 

*EIA - Electronic Industries Association 
tlSO - I nternational Standards Organization 

Line Speed 

Up 10 19.2K b/s 
Up 10 56K b/s* 

Up 10 1M b/ s 

56K. 250K. 500K. 1M b/ s 

Up10 1M b/ s 

CCJlT - Comite Consuhatif Internationale de Telegraphic et Telephone * Limiled to 20K b/s by RS-449 and 9600 b/s by ISO 4902 
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The basic subsystem is designated DMRII-AD and consists of an M820) line unit. an M8207-RA 
microprocessor. a BCD8S-1 interconnect cable. an H3254 interface module lest connector. and an 
H3255 interface module lest connector. The M820) line unit has an Integral Modem \\hich is 5\\ itch 
selectable to operate at speeds of 56K. 250K. 500K. and 1M b/ s. 

For local operations through Integral Mooems, systems are interconnected by twinax or triax ial cables in 
either half-duplex (one cable) or full-duplex (two cables) configurations. The DMR II -AC option is used 
for local operations. A maximum distance of 6 Ian (J SK feet) at 56K b/s can be obtained using 
recommended cables. For infonnation on recommended cables, data rates/distance. and fabrication 
techniques for twinax/triaxial cables, refe r to the M8203 Line Unit Technical Manual, 
EK-MS203-TM-OOI, Appendix B. For specific infonnation on the install ation of the DMRII basic 
subsystem and its options, refer to Chapter 2. 

1.3 DM RII SYSTEM OPERATION 
Operation of the DMR 11 is initiated and directed by a user program residing in the central processing 
unit's (CPU) memory. A user program consists of an application program ~lnd a device driver routine 
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that interraces with the OMR I I. Communication between thc user program and the OM R II is ac- • 
complished by rour l6--bit control and status registers (CSR) integrated to the microprocessor. These 
CSRs are used ror initializing. selecting Ihe mode or operation. assigning receivc or tr;msmit burrers to 
Ihe OM R II. obtaining receive and transmit burrcr returns rrom the OM R II. and error reporting. 

The first two registers in the group have a fi,ed rormat and serve as a command header ror the second 
two registers. The second two registers form a two-word data port ror the exchange of unique con
trol / status inrormation between the OM R II and the user program. Oata port contents arc specified 
by an identifica tion field in the command header. Other fields in this header control interrupt enabling 
and status bits ror command transrer handshakes between the main CPU and the OM R I I. 

A user program issues a command to the OM R 11 by settmg up the input command header and 
requesting the use of the data port. When the OM R II grants permission to use the datu port. the user 
program passes the command to the OM R II in the pertinent CSRs. The DM R 11 interprets the com
mand and performs the specified aclions. 

The DMR II issues error or status Information to the user program by stormg the command in the 
pertinent CSRs and by notirying the user program that the status is available ror retrieval and process
ing. 

Message data received or transmitted by the OM R II is written into or read from the user program 
assigned buffers in the main CPU memory. The OMRII accesses these burrers through NPRs to a 
UN IBUS address. A UN IBUS address is an 18-bit address used b} an NPR device to access a device 
on the U IBUS or a location in main C PU memory. 

1.3. 1 Command Structure 
As previously stated. communication bet,-"een the main CPU resident user program and the OM R II is 
accomplished through a set or rour 16-bit UN IBUS CSRs. This is accomplished by using these CSRs 
to implement an input and output command structure. 

There are five input and three output commands. Their runctions are discussed in Chapter 3. 

• 

• 

• 
1.3.2 Input Commands • 
Input commands are issued by the user program to initialize. select the mode or operation. and assign 
receive or transmit burrers to the DM R II. 

1.3.3 Output Commands 
Output commands provide a means for the OMR II to report various normal and abnormal (error) 
conditions concerning the data transfer operation. 

Two basic commands are provided: 

I. Receive or Transmit Buffer Address/ Character Count Out and 

2. Control Out 

The Buffer Address/ Character Count Out command is used to report a successful. error rree com-

• 

• 

pletion of a receive or transmit buffer and it indicates the actual number of bytes transrerred. This • 
command utilizes both Select 4 (SEL 4) and SEL 6 to identify the address of the completed burfer and 
the actual character count or the transrer. 
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The Control Out command is used to report specific conditions concerning the ODeM P. the user 
prog ram, the hardware. or the modem. Control Out utilil.cs SEL 6 to inform the user program as to 
the nature of the report (refer to the following), 

• Error Status 

Identifies the reason for the error condition (errors can be associated with the ODeM p. the 
user program. the modem, or other hardware limitations). In some cases the error condi tion 
is non-fatal and normal operations can continue. Other errors arc falal. causing the OM R II 
10 shut down. 

1.3.4 OM R I I Opera tion Sequenci ng 
The normal sequence of operation is represented in the now chart in Figure 1-3. 

The user program initialiLcs the DM R 11 by issuing thc Initialize command with the Master Clear bit 
set. When the DMR II has completed the initialization. it sets the Run bit. At this point the user 
program assigns a I 28·byte Base Table in CPU memory to the DM R II for maintaining error counters 
and storage of vital information on shut-down. This is done using the Base In command. The user 
program via the Control In command then sets the OM R II for either half-dupleK or full-duplex and 
either DDCMP Normal or OOCMP Maintenance Mode. If ormal DDCMP Mode is selected. 
OM R II initiates protocol start up. 

The user program should now assign transmit :.IIld receive burrers to the OM R II via the Buffer Ad· 
dress/ Character Count In command. When a transmit buffer is assigned. the OM R II issues an PR 
to retrieve the data from CPU memory for transmission on the serial line. 

If there arc receive buffers assigned when the DMRII receives data over the seriulline. it issues an 
NPR to transfer the data to the CPU memory. 

The OM R II performs message sequencing. link management. c)-dic redundancy check (CRC) error 
checking, error connection via retransmission. and some error reporting to the CPU. 

1.3.5 Mai ntenance Mode Operat ion 
A special OOCMP message format. the maintenance message. is used for down-line loading. restart
ing. or otherwise maintaining satellite computer systems. Messages in this format arc subject to error 
checking but are unsequenced. unacknowledged. and not retransmitted automatically by the micro
processor. 

The user program must initialize the OM R II. give it a Base In with the Resume bit clear. and then give 
a Conlroll n to put the DMRII in Maintenance Mode. 

1.4 GENERAL SPECIFICATIONS 
The following paragraphs contain performance. electrical. and environmental specifications for all 
OM R II configurations. Table 1·2 lists the performance parameters of the OM R I ! . 

1.4. 1 Power Requirements 
The M8207-RA and M8203 line unit power requirements are listed below: 

Modul e 

M8207-RA 

M8203 

Voll age Rating (Approx imate Values) 

+ 5 volts @ 5.0 amperes 

+ 5 volts @ 3.0 amperes 

+15 volts@ . 11 amperes 

-15 volts @ .2 amperes 
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VAX/PDP 11 PROGRAM . 

! 
INITIALIZE 

VIA MASTER CLEAR 
DMRll 

ASSIGN 12S-
SYTE SASE TASLE 

.......... VIA SASE IN COMMAND 

SET UP PROPER 
MODE 

HALF-OR FULL-DUPLEX VIA CONTROL IN COMMA~D 
AND NORMAL DDCMP OR 
DDCMP MAINTENANCE 

DMRll INITIATES THE 
PROTOCOL START UP 
SEQUENCE 

IN DDCMP RUNNING MODE DMRll 
AFTER C 
SEOUEN 

ASSIGN TRANSMIT & ...... V1A SUFFER AODRESS/CHARACTE 

OMPLETION OF DDCMP START RECEIVE BUFFERS COUNT IN COMMANDS 

C, 

TRANSMIT RECEIVE 

1 
DMRll (1) PROCESSES 

DMR11 (1) GENERATES DDCMP THE RECEIVED HEADER, (2) 
PROTOCOL HEADER, (2) GEN- CHECKS CRC CHARACTERS, (3) 
ERATES AND TRANSMITS CYCLIC CONTROLS ACKNOWLEDGEMENTS (ACKS) OF 
REDUNDANCY CHECK (CRe) PROPERLY RECEIVED DATA MES-
CHARACTERS SAGES AND NEGATIVE ACKS (NAKS) FOR 

ERROR MSGS. 

I 
1 

THE DMRll PERFORMS 
MESSAGE SEQUENCING, 
CRC ERROR CHECKING, 
RETRANSMISSION, 
SOME ERROR REPORTING 
TO THE PDP-l1. AND 
LINK MANAGEMENT 

Figure 1-3 DMRl l Operation Sequencing 
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Parameter 

Operating Mode 

OatH Format 

Special Data Rales 

en ble Leng! h 

Table 1·2 DM Rll Performance Pa rameters 

Description 

Full-Duplex or Half-Duplex 

Synchronous DDCMJ> 

Up 10 1M b/ s 

Refer to M8203 Lim' Uni' Technical Mallllaf. EK-M8203-TM-
001. Appendix B 

1.4.2 Emironm enlo l Requirements - All DM R li s 
The DMRII is designed to operate in a Class C environment as outlmed in DEC Standard 102. 

• Operating tempcr:lIurc range - 5°C to sooe (41°F 10 120°F) 

• Relative humidity - 10 to 90 percent with a maximum \\CI bulb of 28°C (82° F) and .1 

minimum dewpoint of 2°C (36°F) 

1.5 EIA STANDARDS OVERVI EW (RS-449 " RS-232-C) 
The most common interface standard used in recent )cars has been the RS-232-C. It does. however. 
have serious limitations for use in modern data communications systems: the most Critical being speed 
and distance. 

For this reason . the RSA49 standard has been developed to replace the RS·232·C. It maintains a 
degree or compatibility with RS·232·C to accommodatc ,to up\\tlrd transition to RS·449. 

The most significant dirrcrence bet\\-cen RS·449 and RS·232·C is thc electrical characteristics or signals 
used between the data communication equipment (DCE) and the data terminal equipment (DTE). The 
RS·232·C standard uses only unbalanced circuits while the RS·449 uses both bahlnced and unbalanced 
electrical circuits. The specifications ror these difrerent types of electrical circuits supported b) RS·449 
are contained in EIA Standards RS·422-A for balanced circuits and RS-423·A ror unbalanced circuits. 
These new standards permit much greater transmission speeds itnd \\ ill allo\\ gre:ller distances bet\l.een 
the DTE and DCE. The maximum transmission speeds supported b) RS-422-A .tod RS-423-A circuits 
vary with circuit length: the normal speed limits being 20K bl s ror RS-423·A :It 200 reet ilnd 2M bl s 
for RS·422·A at 200 feel. These normal speeds can be e~ceeded in special applic:llions b) trading speed 
for distance. or vice-versa. 

Another major dirrerence bet ..... een RS·232-C and RS·449 is that t\l.O ne\l. connectors have been speci· 
fied to allow ror the additional leads needed to support new circuit runctions .tnd the balanced inter
race circuits. One connector is a 37 pin cinch used to accommodate the majority or da ta 
communications applications. The other is a nine pin cinch used in applications requiring secondary 
channel runctions. Some or the new circuits that have been added in RS·449 support local and remote 
loopback testing. and standby channel selection. 

The transition from RS·232·C to RS-449 will take some time. Thererore. any :lpplications that arc 
interconnected between RS-232·C and RS·449 must adhere to the limitations of RS·232·c' which has 
a normal speed or 20K bl s at a maximum distance or 50 recl. 
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CHAPTER 2 
I STALLATIO 

2.1 SCOPE 
This chapler provides all the necessary information for installing and testing the DM R II micro
processor subsystem. A checklist, which can be used to verify the i051;.111<1lioll process, is also included . 

2.2 UNPACKING AND INSPECfION 
The DMRll is packaged according 10 commercial packing practices. When unpacking. remove all 
packing material and check the equipment against the shipping list (Table 2-1 contains a list of sup
plied items for each configuration), Inspect all parts and carefully inspect the module for cracks. loose 
components. and separations in the etched paths. Report damages or shortages 10 the shipper and 
notify the DIGITAL representative. 

2.3 INSTALLATION CONSIDERATIONS 
Installation of the DM R 11 microprocessor/ line unit subsystem should be done in rour phases: 

• Phase I - Preinstallation Considerations 

Veriry system requirements, system placement. and configuration requirements. 

• Phase 11 - Microprocessor Installation 

• Configure. install, and veriry microprocessor module via the appropriate diagnostics. 

• 

• 

• Phase III - Line Unit Installation 

Configure the line unit module ror the customer application and install. cable. and veriry it 
via appropriate diagnostics . 

• Phase IV - OMRII System Testing 

Veriry the OMR II microprocessor subsystem operation with the runctional diagnostics and 
system exercise programs. 

2.4 PREINSTALLATION CONSIDERATIONS 
The rollowing (Table 2-1) should be considered prior to ordering a OM R II communications interrace 
to insure that the system can accept the OM R II and that it can be installed correctly. These steps 
should also be veri fied at installation time. 
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Table 2-1 DMRII Opt ion Packing Li st • 
Option Parts List Description 

• 
DMRII-AD OM R II basic subsystem unit containing: 

M8l03 line unit module 
M8l07-RA Microprocessor module \.\ ith DM R 11 microcode 

ROMS 
BC08S-1 Module interconnect cilblc 
H3l54 V.35 and integral module tcst connector 
H3l55 RS-2J2-C, RS-4ll-A RS--l23-A module te~l con-

nector 

EK-DM R II-UG-OOI DMRII L'Sf'r'.f Guide • MP-009II Customer pnnt set 

ZJ-306-RB Diagnostic set 

DMRII-AA RS-232-C/R~23-A interface configuration con-
taining: 

DMRII-AD Basic OM R II unit 
BC55C- IO EIA RS-lJl-C, RS-42J-A cable 
HJl51 Cable turnaround test connector 
HJl5 Cable turnaround lest connector • 

DMRII-AB CCllT V.35 interface configuration containing: 

DMRII-AD Basic OM R I I unit: 
BC05Z-l5 CCIlT V.J5 cable 
HJl50 Cable turnaround test connector 

DMRII-AC Integral Modem interface configuration comain-
ing: • 

DMRII-AD Basic OM R II unit 
BC55A-1O Integral Modem cable 
H3157 Be5SA termmators 
H3258 

• 
DMRII-AE RS-422-A interrace configuration containing: 

DMRI I-AD Basic OM R II unit 
BC55B-IO RS-4ll-A cable • 
HJl51 Cable turnaround test connector 

2.4. 1 System and Oe\ice Placement 

2.4. 1.1 System Placement - On systems that contain many high speed direct memory access (OMA) • 
devices. there is a probability of adverse bus latene). To help prevent this occurance. the closer the 
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physicaipiacemenlofthe DMRII totheprocessor, the higher the DMA device priority. A single DMRII 
at 1 M b/s and in full-duplex mode is capable oftransferring 125,000 bytes/second/channel X 2 channels 
(Transmit and Receive). Because the DMRll perfonns 16·bit word transfers via nonprocessor request 
(NPR) transactions to memory, approximately 125,000 NPRs per second at the rate of 8 microseconds/NPR 
are generated. Customer applications using speeds greater than 250K bits per second (b/s) require 
UNIBUS placement before all UNIBUS repeaters and before all devices that have a lower NPR rate on 
the UNIBUS. 

2.4.1.2 Device Placement - The OM R II requires two hcx·height. small peripheral controller (SPC) 
backplane slots (prererab ly two adjacent slots). Any SPC backpl'lnc IOOII·B(REV E) or latcr) can 
accept the OMR 11. The 0011·0 can accommodate a maximum configuration of three OM R lis. 

2.4.2 

I. 

2. 

CAUTION 
Each DMR II requires approximately 8 amperes 
from the +5 'olt source. Check to ensure that the 
supply is capable of pro,iding a lola I of 24 amperes if 
a maximum configuration is installed. 

Syslem Requirements 

UN IB US Loading 

M 8207·RA microprocessor I UNIBUS de load 
5 UN IBUS ac loads 

M8203 line unit No UNIBUS loads 

Power Requirements 

Check the power supply berore and after inst;llIation to ensure against o\ierloading. The 
microprocessor/ line unit total current requirement for the + 5 volt supply is ,Ipproximately 8 
amperes. Additionally. the unit requires ± 15 volts ror the silos. level conversion logic. and 
Integral Modem. Power requirements for the microprocessor/ line units are listed in Table 2-
2. 

Table 2-2 DMRII Voltage Chari 

Voltage Rating Maximum Minimum Back Plane 
Module (Approx imate Values) Voltage Voltage Pin 

M8207·RA + 5 Volts @5.0A + 5.25 + 5.0 CIA2 

M820J + 5 Volts @J.OA + 5.25 + 5.0 CIA2 

+15 Volts @ .IA + 15.75 + 14.25 CIUI 

-15Vo11s @ .2A -15.75 -14.25 CIB2 
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J. I nterrupt Priority 

The interrupt priority is selected by priority plug E77 on the M8207·RA microprocessor 
module. This plug is preset to select priority five (BRS). Refer to Figure 2·1 for the priority 
plug location. 

4. Device Address Assignment 

The DM R II resides in the nonling address space of the Input / Output (I / O) page of mem· 
ory. The ranking assignment of the OM R II is equal to the DMCII ranking number seven. 

The selection of the device address is accomplished by Switch Pack E 127 on the M 8207·RA 
microprocessor module. Refer to Figure 2·1 for the swilch pack placement. Since the 
DMR I I will reside at the same ranking as the DMCII, the operating system can determine 
what type of device resides at that address location by reading the second control and status 
register (CSR) of the device and examining the high byte. 

If the bootstrapping feature of the DMRII or DMCII is to be used. only the devices that 
reside at unit zero and/ or unit one address location can implement this feature. unless boot· 
strap is designed to accept more units. 

Refer to Appendix A if more information is needed on the noating address allocation. 

S. Device Vector Address Assignment 

• 
• 

• 
The DM R I I resides in the noating vector space of the reserved vector area of memory. The • 
ranking assignment of the OMR II is equal to the DMCII ranking number 27. The selection 
of the device vector address is accomplished by Switch Pack E28 on the M8207·RA micro-
processor module. Refer to Figure 2·1 for the location of the switch pack. Appendix A 
contains more info rmation on noating vector allocation. 

2.5 M ICROPROCESSO R INSTALLATION 

2.S.1 Bac kplane Considerations 
Perform the following on the SPC slot that will contain the DMRII. M8207·RA microprocessor • 
module (selected at preinstallation). 

I. Verify that the backplane voltages are within the specified tolerances listed in Table 2·2. 

2. Turn system power off and remove the PR Grant (NPG) wire that runs between CA I and 
CBI on that backplane slot for the M8207·RA module. 

NOTE 
Be sure to replace this jumper if the microprocessor 
is removed (rom the system. 

J. Perform resistance checks on the backplane voltage sources to ground to ensure that no 
short circuit conditions exist. Refer to Table 2·2 for backplane pin assignments. 

2.S.2 M8207~RA Considerations 
Perform the following on the OMRII M8207·RA microprocessor module. 

• 

I. Ensure that the module version number is an M8207·RA. which indicates OM R II micro· • 
code. 
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SWITCH PACK E127 

DEVICE ADDRESS 
SELECTION 

--- - - - - - -- - - -- - - -- -- A12 

SWITCH PACK 

'.5 

SWITCH OFF ::z LOGICAL 1 
(REFEA TO TABLE 2.4) 

W' = 

W2 
= 

PRIORITY 
PLUG 

aSEl 1 lOCkOUT 

SWITCH PACK E28 

Vl-----------V8 

VECTOR ADDRESS 
SELECTION 

SWITCH ON '"" LOGICAL 1 
(REFER TO TABLE 2·5) 

RUN INHIBIT 

CSR Ol'ISAIBl'-' 

Figure 2-1 M8207-RA Microprocessor Switch / Jumper Locations 
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2. Ve rify that M8207· RA jumpers W I and W2 are installed correctly (refer to Jumper Table 2· 
3). 

3. Configure S .... itch Pack EI27 to implement the correct device address for the OMRII as 
determined from the noating address allocation. Refer to Table 2·4 for the correlation be· 
t .... een s .... itch number and address bit. A s\\itch OFF (opcn) responds to logical one on the 
UN I BUS. Refer to Appendix A for additional information on noating address allocation. 

4. Configure S"itch Pack E28 to implement the correct vector address for the OM R II as 
determined from the noating vector allocation. Refer to Table 2·5 for the correlation be· 
t"een switch number and vector bit. A s"itch ON (closed) responds to a logical one on the 
U I BUS. Refer to Appendix A for additional information on nO<lting 'ector allocation. 

5. Verify that the switch selectable features of the M8207·RA arc configured as follows (Table 
2·6 provides a summary of switch selectable features): 

• Run Inhibit - S"itch Pack E28. s"itch 7: alwa)s ON. 

• CSR Inhibit - Switch Pack E28. s"itch 8: al"a)s OFF. 

• Byte Select Lockout (BST) - Switch Pack E85. s .... itch I. normally 0 (allo"s all func· 
tions in Byte Select I to be used). if the s"itch is OFF. the Run bit is al"a)s ~Isserted 
and will not allow diagnostic testing. 

NOTE 
S \\itch Pack E8S. s\\itches 2. 3, and 4 are not used. 

6. Verify that the priority plug is a BR5 and is installed correctly In location E77. 

Table 2-3 M8207-RA DM RII Jumper Chart 

Jumper 
'Jumber 

ormal 
Configuration Function 

WI Always in 

W2 Ah~ays In 

Microprocessor Clock Enable - When removed it disables the micro
processor clock. Removed only for automatic module testing at the 
factory. 

Bus ac Low Enable - When re,~~;ed it disables a program asserted 
ac low signal passed onto the U, ... IBUS. 

2.5.3 M8207-RA Insertion 
Carefully insert the M8207-RA microprocessor module into the selected SPC slot and perform the 
following tasks: 

I. Perform resistance checks on the backplane voltage sources to ground to ensure that no 
short circuit conditions exist on the module. Refer to Table 2-2 for backplane pin assign· 
ments. 

• 
• 

• 

• 

• 

• 
• 

• 

2. Turn system power·ON and verify that the backplane voltages are within the specified toler- • 
ances listed in Table 2-2. 
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3. Load and execute the M8207 slatic diagnostics. parts one and 1"0 (no test connectors arc 
required). 

A. PDP-II System 

CZOM p. M8207 Static Test I 
CZDMQ* M8207 Stalic Test 2 

B. VAX-IIf780 Systems 

EVDXA COMM Microprocessor Repair Level Diagnostics 
REV *,* 

Chapler 4 provides additional information on these diagnostics. Upon obtaining a min
imum of five error free end passes, proceed to the M820) line unit installation section. 

2.6 LINE UNIT INSTALLATIO 
The M820) line unit is a universal module with various types of interface capabilities. The M820) line 
unit does not present any ae or de loads to the UNIBUS and only draws po"cr from the backplane sial 
in which it resides. All data and control signals now into and out of the line unit via a berg port to the 
microprocessor . Because of the various M8203 applications. the configurations for each may be differ
ent and are selected via switches. jumpers. and different cables. To provide a better understanding of 
these variations. a number of tables describing each switch pack. jumper. and cable function (as listed 
below) has been created for reference. Table 2-7 lists the normal M820J line unit configurations for the 
different types of DM R II options without the bootstrap feature selected. Also. refer to the following: 

• Table 2·8 Jumper Functions - These jumpers are used to select various interface standard 
parameters and modem interface signals. depending on application and modem type. Addi· 
tional jumpers are available on the BC55C (panel) cable for additional interface signal selec· 
tion. 

• Table 2·9 Switch Pack E39 Functions - This switch pack a1l0"s proper selection 'Of interface 
driver and receiver control logic and different line speeds for various applications. 

• Table 2-10 Switch Pack E 121 Functions- This switch pack is provided for the selection ofthe 
bootstrap offset address for the remote load detect feature (if used) and for various microcode 
switch features. 

• Table 2·11 Switch Pack E 134 Functions - This switch pack is provided for the selection of 
the bootstrap password for the remote load detect feature (if used) and for various micro· 
code switch features. 

• Table 2·12 Cable Description - This table lists the functions and uses of each cable used with 
the DMRII. 

• Figure 2-2 shows the jumper and switch pack placements on the M820J line unit. 

• Figure 2-3 shows the microprocessor and line unit installation. 

• Figure 2-4 shows the outline drawings of DMRII cables. 
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S" itches 

1- 10 

Table 2-4 S"itch Pack E127 Selections 

Function 

Device Address Selection: 

MSS 

15 14 13 12111110191s1716151 4 1 3 

1 1 1 SWITCH PACK E127 . , , • , , • , , 
• • • 

S9 58 57 56 55 54 53 52 S1 

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

SWITCH PACK E127 
DEVICE ADDRESS 
SELECTION 

A3 - -- - - - - - -- - - --- ----- A12 

012345678910 

~~~~~~~~~88 

2-8 

• • 

LSB 

2 1 0 

0 0 0 

760200 

760300 

7_00 

760500 

7I10000 

760700 

761000 

762000 

763000 

Switch Pack 
EI27 

• 
• 

• 

• 

• 
• 

• 

• 
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• 

• 

• 

• 

• 

• 

Table 2-5 Switch Pack [ 28 Selections 

Switches Function 

NOTE 
S witch ON equals a logica l one( l ) on the U '(BUS. 

1-6 Vector Address Selection: 

MSB LSB 

15 14 13 12 11 10 9 8 7 6i5~4~3 2 1 0 

0 0 0 0 0 0 0 SWITCH PACK E28 Yo 0 0 

• • • • • • • • • 
SWITCH S6 S5 S4 S3 S2 S1 VECTOR 
NUM8ER ADDRESS 

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

ON 400 

ON ON 500 

ON ON 600 

ON ON ON 700 

NOTE: SWITCH ON PRODUCES LOGICAL ONE ON THE UNIBUS. 

· Rcfer 10 Table 2·6 for switch runctions. 

SWITCH PACK E28 
V3 - - - - - - - - - --V8 

VECTOR ADDRESS 
SELECTION 
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S",itch 
Location 
and Number 

E28 
Switch 7 

E28 
Switch 8 

E85 
Switch 

E85 
Switches 
2. 3, and 4 

Normal 
Configuration 

ON 

OFF 

ON 

OFF 

Table 2~ Switch Selectable Features 

Function 

Run Inhibit - Under normal conditions. s\\itch ON. The in
itialization of the microprocessor directl) sets the run flip-nop 
which allo\\s the microcode to be executed immediately. Because 
of an internal malfunction or execution of erroneous microcode 
during po\\er up. it is possible for the microprocessor to hang the 
U IBUS. Placing the Run Inhibit switch in the OFF position 
clears the Run nip-nop and allo\\5 the diagnostics to be loaded to 
determine the fault. Once diagnostics ha"e been executed and the 
problem corrected. return the Run s\\itch to the 0 position. 

CSR Inhibit - When the S\\ itch is 0 it keeps the device from 
responding to liS address. Used in special applications on other 
options. 

BSEl 1 lockout (BST) - When the switch is OFF. it inhibits the 
use of all maintenance test features and keeps the Run bit asserted 
at all times. This allo\\s the DM R II microcode to run \\ith the 
ability to detect a boot request message at all times. This is used at 
unattended computer sites. This switch must be 0 to execute all 
diagnostics. 

NOTE 
Although BSEL I M aintenance functions are inhib
ited , Master Clear (bit 6) is still functional . 

Not Used 
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• • • • • • • 
Table 2· 7 Normal M8203 Configuration (Bootstrap Not Selected) 

Option Type: DMRII ·AA DMRll·AB DMRII ·AE DMRll·AC DMRII ·AC DMRII-AA 
M820) EIAR~ CCITT V.35 EIA lntear.' Intcsr.' Null Modem 
Configuration or RS· -A RS-422-A Modem Modem Clock 

56K bl s I MEG bl s 9.6K bl s 

Jumper WI -W6, WII OUT OUT OUT OUT OUT OUT 
Configuration· W14-W1 7 
(refer to Table 2-8) 

W7-WIO IN IN IN IN IN IN 
WI2.WI3 

Switch Pack E39 51 -4 OFF OFF OFF OFF OFF OFF 
55 OFF ON OFF OFF OFF OFF 

(refer to Table 2-9) 56 OFF OFF OFF OFF OFF OFF 
57 OFF OFF ON OFF OFF OFF 
58 ON ON ON OFF ON OFF 
59 ON ON ON OFF ON ON 
510 OFF OFF OFF ON ON OFF 

Switch Pack E 121 t SI·8 ON ON ON ON ON ON 

':" 
(refer to Table 2- 10) 59 OFF DMRII OFF DMRII ON DMRI I ON DMRII 

10 10 10 10 
510 OFF DMCI1 ·Al ON DMC II -AR OFF DMRII ® 1M bts ON DMRll 

Switch Pack E 1)4 t SI-8 OFF OFF OFF OFF OFF OFF 
(refer to Table 2- 11) 59 OFF OFF OFF OFF OFF OFF 

510 ON - Disables Microdiag,nostics AI Master Clear Time 
OFF - Enables Microdiagnoslics At Master Clear Time 
NOTE: Switch selections for BSEL I. Bit 13 - 0 at Muter Clear Time. 

Cables Required BeSSe-Jo- BC05Z-25 BC5SB-1O BC55A· IO BC55A· 1O BC55C I~ 
(refer to Figure 2-4) ond ond andTwinu: and Triu and Null 

BC05D-25 BC55D-33 Cables Cables Modem 

Module Turnaround H3255 H3254 H3255 H3254 H3254 H325 4 
Test Connector IN 12 IN Jl IN 12 1N1I IN II IN 12 
(refer to Figure 2·5) 

EtA RS-232-C ElA RS-232·C 
Cable Turnarouna H325 H3250 H3251 H alf.duplex Half·duplex H325 
Test Connector Switch ON and Switch ON and 
(refer to Figure 2·5) ElA RS-423·A Cables Cables ElA RS-423--A 

H3251 Removed Removed H325 1 

- Modem vlriable 
t CU$tomer Ipplication vlriable 



Table 2-8 

Jumper Tormal 
Configuration 

WI OUT 

W2 OUT 

W3 OUT 

W4 OUT 

W5 OUT 

W6 OUT 

W) IN 

W8 

W9 IN 

WID IN 

WII OUT 

WI2 IN 

M8203 Jumper Functions 

Funct ion 

Clear to Send EIA / V.35 

Data Mode ErA V.J5 

Receive Data EIA 

Receive Clock EIA 

Receive Ready ErA 

Transmit Clock EIA 

Signal Rate Indicate - When removed. opens signal to 
interface in RS-422-A and RS-232-C configurations. 
Remove when an BC05C-XX· cable is used as this 
signal is presented tocinch pin nine, which has a positive 
lest voltage on some modems. 

Data Mode (Data Sct Ready) - When removed. opens 
signal to interface in RS-422-A 423-A configurations . 
It has no effect in RS-232-C. Remove when a BC05C-
XX· cable is used. as the signal is presented to cinch 
pin 18. which is dibit clock on some modems. 

Null Modem Clock - When removed the signal ampli-
tude is lowered below the interface standards so as not 
to create interference in some modems. 

Terminal Ready - When removed. it opens the signa l 
to modem in RS-422-A / 423-A configurations. Re-
move when a scose-xx· cable is used. as this signa l 
is presented to cinch pin 10. which is negative test volt-
age on some modems. 

Receiver Read) (Carrier Detect) - When installed. it 
allows this signal to be on at all times. This could cause 
a problem with the microcode since the Universal Syn-
chronous ReceiverfTransmitter (USYRT) will be en-
abled all the time. 

Terminal in Service (Make Busy) - When removed, it 
opens this signal to the modem. Some modems will not 
answer the phone and will be put in Analog Loopback 
when this signal is asserted. When a SCOSC-XX· cable 
is used. this signal is presented at cinch pin 25. 

·DMRII does not support the use or a BCOSC-XX cable. 
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Jumper 

WI3 

W14 and 
WI5 

WI6 

WI7 

Table 2-8 M8203 Jumper Functions (Coni ) 

Normal 
Configu ration 

IN 

OUT 
OUT 

OUT 

OUT 

Funcfion 

Oscillator Enable - To be removed only for facto ry 
automatic testing. Jumper should always be in~tallcd 
in lhe lield. 

56K Bandpass Filter Enable - With these jumpers in
stalled. Ihe bandpass filter is limited to 56K b,' s. Used 
in special applic'llions on ly. 

Switched RTS-CTS Enable - When this jumper is in
sta lled. it enables the request 10 send and clear to send 
interlock in the M820) line unit which inhibits assert
jng RTS, until CTS is dropped. This jumper should 
never be installed when lhe OM R 11 is operating with a 
modem that has the constant CTS option installed. 

Half-Duplex Lockout Enable - When this jumper is 
installed. it enables the M8203 line unit half-duplex 
lockout featu re when hillf-duplex mode is selected. The 
lockout feature disab les the transmitte r or receiver 
when the other is 'Iclive. This jumper applies only to 
half-duplex applications. It must not be installed fo r 
full-duplex applications. 

OTE 
Jumpers WI6 and WI7 are mutually exclushe. Only 
one or the other may be installed, not both. Also, 
these jumpers are pro\ided only on M8203 modules 
REV E or higher. For modules up to REV D, refer to 
ECO-M8203-MK-007 for details of similar jumpers. 

• *DMRll docs nOI sup pori the use of a Be05e-XX cable. 

Table 2-9 SMi lch Pack E39 (Z ) Selections 

Switches Function 

NOTE 
Switch off equals a logica l onc ( I ). 

1·4 Not used in OM R II. 

5·7 Intcrface Selection - Selects proper drivers and receivers for each interface type: 

• 
2·13 



SMitches 

(5" itches 8-10) 

Table 2-9 SMirch Pack 8 9 (Z) SeI£'Clions fConl) 

Function 

Inlerface T ype SWS 5W6 S\\ 7 

RS-2l2-C. RS-42l-A. 
Integral Modem- OFF OFF OFF 

V.l5 0 OFF OFF 

RS-422-A OFF OFF ON 

• Integral modem is selected by Be5SA cable when installed in J 1 of the 
M820) line unit. Module connector 12 must nol have a cable or test 
connector installed. 

Line Speed Selection - Selects modem speed for Integral Modem ap-
plications. Null Modem applications. and diagnostic testing. 

S""itch SM irch 

Speed 8 9 10 Speed 8 9 10 
lMEG ON g~ ON 19.2Kt ON ON OFF 
500K OFF 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 orma! switch §ctting unless the Integral Modem or Null Modem clock features are used . 

Table 2-10 Switch Pack E121 (Y) Selections 

SMirches Function 

NOTE 
SMirch OFF equals a logica l one (1). 

1-8 Bootstrap Offset Address Selection - These switche~ are physically connected to IBUS 
Register 16 with switch 1 being the least significant bit (lSB) and switch 8 the most 
significant bit (MSB). When the remote load detect (RlD) reature is used. Switch Pack 
EI21 (switches 1·8) must contain the appropriate orrset entry address in the bootstrap 
program. The address rormed by the OM R 11 is 173XXX. where XXX is the content or 
EI21. switches 1·8. Variations in bootstrap ROMs may require dirrerent entry addresses 
to boot the OMCll / DMRII. Ir the remote load detect. reature is not used. the offset 
must be set to octal 000. switches 1·8 all ON (closed). 

NOTE 
When the RLD feature is used, the microdi agnostics 
in the bootstrap ROM must be disa bled . 
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Switches 

Table 2-10 Switch Pack EI2 1 (Y) Seletlions (Conl) 

Function 

The following examples arc for the M930]· Y J bootstrap module. Depending on the boot
strap module used. reference should be made to the appropriate manual for specific de
tails. 

I. M9301- Y J Bootstrap Technical Malllla/ EK·M930]·TM·OOI 

2. M93J} Technical Mal/llal. EK-M9312-TM-002 

To boot DMR 11 unit 0 without CPU diagnostics. address 356 must be selected: 

LSB MSB 

Sw;'eh H lOiN I 02FFloMo~FloSN I o~~Jo~' Flo~' FI = 356 
To boot OMRII unit I without CPU diagnostics. address 374 must be selected: 

LSB MSB 
Switch 6 I O~ I 02N I O~dO~FloSFFI o~Flo7FFI o~FI = 374 

To boot OM R II unit 0 with CPU diagnostics. address 354 must be selected: 

LSB MSB 

Sw;'eh H I O~ I 02N I O~dO~Flo~ I O}I]07FFI o~FI = 354 
To boot OM R II unit I with CPU diagnostics. address 372 must be selected: 

LSB MSB 

Sw;,eh H I O~ I o}F lo~ I O~FloSFFlo6FFlo7FF l o~FI J72 

9 DMC Line Compatable - Switch is physically connected to IBUS Register 11. bit 2. The 
DMRII microcode uses this hit to determine whether to implement DIGITAL Data 
Communications Message Protocol (DDCM P) version 4.0 or DMC line Compatible 
Mode . 

• OFF = OMC II Line Compatible Mode . 

• ON = OOCM P version 4.0, OMR II Operating Mode. 

10 High Speed Select - Switch is physically connected to IBUS Regi ster II. bit 1. 

NOTE 
T he combination or s\\itch(>S 9 and 10 must be appro
priately selected to sa tisry the configurat ion requi re
ments as listed below. 
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Switches 

SW9 

ON 

ON 

OFF 
OFF 

S~itches 

1-8 

9 

Table 2-10 Switch Pack EI2I (Y) SelH'tions (ConI) 

Function 

SW 10 Configuration 

0 DDCMP version 4.0 (not connected to DMCII) with line speed less than 
1M b/ s. 

OFF DDCMP version 4.0 (not connected to DMCII) "ith line speed at 1M 
b/ s. 

ON Connected to 10" speed DMCII-DA (M8200-YA) 

OFF Connected to high speed DMCII-Al (M8200-YB) 

Table 2-11 S~itch Pack E134 (X) Selections 

Function 

NOTE 
S~'itch OfF equals a logical one ( I). 

Bootstrap Password Selection - These switches are physical!) connected to I BUS Register 
15 with switch I being the least significant bit and switch 8 the most significant bit. In the 
DMRII. this switch will contain the bootstrap pass",ord if the bootstrap feature is being 
used. Otherwise. it will contain an octal 377 Iswitches I through 8 OFF (open)!. 

NOTE 
A passMord of 377 ~iII disable the RLD reature. 
Also, ifthe DMRII is connH'ted to a modem and the 
user program has not assigned Base In/Conlrolln to 
the DMRII, when the DMRtJ detH'ts Ring DetH'1 
it ~ilI drop OTR to disable ans~ering the call. 

Example of a password of octal 012: 

LSB MSB 
Switches I O~ I o~Flo~ I o~Flo~ I O~ I 07N I 08 I 

Auto-Answer Enable - When the switch is in the ON positon, auto-ansv.er is disabled. 
The DMR 11. following a power up or master clear, assests DTR allowing the OM RII to 
answer an incoming call for remote load. The call terminates only when the user program 
issues a Halt Request or the rem Ole end terminates the ca ll. 

When the switch is in the OFF position. auto-ansy,er is enabled. This allows the DMRII 
to monitor ring indicator (RI ) and data set ready (DSR) to answer and control incoming 

• 

• 

• 

• 

calls. Control is established using a 20 second call set up timer. Refer to section 3.7.2.1 for • 
additional information. 
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Switches Function 

Table 2-11 Switch Pack [134 (X) Selections (Cont) 

NOTE 
If a DMRII is installed on a switched line, this 
switch must be placed in the OFF position to allow 
the DMRll to efreeth"ely control incoming calls. 

10 Microdiagnostic - Switch is physically connected to !B US Register 11 . bit 5. Micro
diagnostic testing is execu ted when the conditions indicated be low a re met. 

·At Master Clear time 

SELO SIVIO AT 
BIT 13- EI34 ON 

M8203 Execution of Microdiagnoslics 

Clear ON No Microdiagnost ics Run 

Clea r OFF Run Microdiagnost ics 

Set ON Run Microdiagnoslics 

Set OFF NO Mic rodiagnostics Run 

NOTE 
When installing a OMRII to run under DMC II 
software, it is advisable to place this switch in the 
ON position. This is necessary where DMCII soft
ware is not designed to wait 6.4 ms for micro
diagnostic testing to be completed. 

2.6.1 M8203 Considerations 
Configure all appropriate switc h setti ngs and jumpers on the M8203 1ine unit module according to the 
recommendations in Table 2·7. 

NOTE 
If the customer has additional requirements because 
of modem restrictions or a bootstrapping feature , be 
sure to configure the line unit to his requirements us
ing the information contained in Tables 2-8 through 
2-11. 

2-17 



Interface 

RS·232·C 

• Cable Assembly: BCSSC·IO 
(Refer to Figure 2-4A) 

• M8203 Connector: J2 

• Test Connector: H325 

External Cable 

• BC05D-25 (Refer to Figure 
2-4 E) 

• Test Connector: H325 

RS-422·A 

• Cable Assem bly: BCSSB·IO 
(Refer to Figure 2-4B) 

• M8203 Connector: J2 

• Test Connector: H3251 

External Cable 

• BCSSD·33 (Refer 10 Figure 
2-4F) 

• Test Connector: H 3 251 

Table 2-12 Cable Description 

Description 

A 3 m (10 feet) cable with a 40 pin . berg connector at one end 
which is installed into J2 of the M8203 so that the ribbed side 
of the cable faces out. This creates a half twist in the cable 
and is required for proper pin connections. The other end has 
a panel bracket that includes three different cinch connectors, 
11,12, and j). Connector 12 is used for RS-232-C and is con
nected to the modem with external cable BC05D-25. The 
bracket must be mounted on the rear mounting rail of the 
cabinet to ensure proper grounding and for easy access to ex
ternal cable connections. 

The BC55C panel contains several jumpers. Depending on 
the modem option selected, certain jumpers must be installed . 
Refer to Table 2-13 for detailed jumper configurations. 

A 7.5 m (25 feet) external cable that connects 12 of the 
BC55C panel to an RS-232-C modem. 

A 3 m (10 feet) cable with a 40 pin, berg connector at one end 
which is installed into 12 of the M8203 so that the ribbed side 
of the cable faces out. This creates a half twist in the cable 
and is required for proper pin connections. This cable is sim
ilar to the BC55C in that it has a panel bracket at the other 
end. There is, however, only one connector on the panel (12) 
that is used with cable BC55D-33 for external connection to 
the modem. The bracket must be mounted on the rear mount· 
ing rail of the cabinet to ensure proper grounding and easy 
access to external cable connections. The BCSSB panel has 
two jumpers (WI & W2) for shield grounding connections. 

ormally, W I is always out (special application only) and 
W2 normally in . For RS-449 applications, \V2 can be remov
ed to place a 100 ohm resistor between circuit ground and 
frame ground to dissipate ground currents. 

A IO m (33 feet) external cable that connects J2 of the 
BCSSB panel to an RS-422-A modem. 
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Table 2· 12 Cable Description (Cont) 

Interface 

RS·423·A 

• Cable Assembly: BC55C-IO 
(Refer to Figure 24A) 

• M8203 Connector: J2 

• Test Connector: H3251 

External Cable 

BC550·33 (Refer to Figure 
2-4F) 

• Test Connector: H3251 

V.35 

• Cable Assembly: BC05Z·25 
(Refer to Figure 2·4G 

• M8203 Connector: JI 

• Test Connector: H3250 

I ntegral Modem 

• Cable Assembly: BC55A·1Q 
(Refe r to Figure 24C) 

• M8203 Connector: J I 

• Test Connector: NONE 
(Place panel switch 10 
H OX Position for turnaround) 

Description 

Same cable as used for RS-232-C except that panel connector 
J I is used with external cable 8C550-33 for connection to the 
modem. The bracket must be mounted on the rear mounting 
rail of the cabinet to ensure proper grounding and easy access 
to external cable connections. The BeSSe panel contains sev
eral jumpers. Depending on the modem option selected, cer
tain jumpers must be installed. Refer to Table 2-13 for de
tailed jumper configurations. 

A 10 m (33 feet) external cable that connects J I of the 
BeSSe panel to an RS423-A modem. 

A 7.5 m (25 feet) modem cable with a 40 pin, berg connector 
at onc end that connects to JI of the M8203. A 37 pin, Data
Phone Digital Service (DDS) connector is installed at the oth· 
er end and connects to the modem. 

A 3 m (10 feet) cable with a 40 pin, berg connector at one end 
that plugs into J I of the M8203 with the cable strain relicf 
tab facing out. A SC55A connector panel is installed at the 
other end. This panel contains four connectors, two female 
and two male. The panel also includes a toggle switch to se· 
lect either full..duplex or half..duplex. The panel is mounted on 
the rear mounting rail of the cabinet to ensure easy access to 
external connections and for proper grounding. 

Appropriate terminator connectors H3257 or H3258 must be 
used. See Figu res 2·7 and 2·8. 

NOTE 
Ensure that a ll cables mounted in the M8207 and 
M8203 are properly insta lled and seated in the berg 
connectors. 
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Table 2-12 Cable Description (Cont) 

Interface 

External Cables 

• BC55 -98 (Refer to Figure 
2-40) 

• Test Connector: NONE 

• BC55M-98 (Refer to Figure 
2-40) 

• Test Connector: NONE 

Description 

A 29.4 m (98 feet) external twinax cable used to interconnect 
a DMCII to a DMRll or a DMRll to a DMRII for a se
lected data rate of 56K b/ s. 

A 29.4 m (98 feet) external triaxial cable used for the same 
purpose as the BC55 , but for data rates above 56K b/ s. 
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CONNECT CABLE BC05Z FOR V.35 INTERFACE OR 
BC55A FOR INTEGRAL MODEM. 

H3254 I ~ ~ 
TEST CONNECTOR ~ 

M8203 Ma20' 
H3255 I ~ ~ 
TEST CONNECTOR ~ -----I~!il LINE UNIT MICROPROCESSOR 

CONNECT CABLE BC55C- l 0 J 
FOR RS-232-C OR RS-423-A 
INTERFACE, OR BC55B-l0 FOR 
RS·422-A INTERFACE 

MAINTENANCE LEO'S 

TRANSMIT DATA (013) 

RECEIVER DATA (012) 

REQUEST TO SEND (014) 

CARRIER (Oil ) 

HEARTBEAT (015) 

SIGNAL QUALITY (DID) 

m 
~ 

0 
Jl 

iii 
SEE TABLE BELOW FOR DESCRIPTION 

L-1_--i::= ~===Jk=="=::1 
DESIGNATION DESCRIPTION 

013 

012 

01' 

011 

DIS 

010 

ON INDICATES DMRll IS TRANSMITIING A STEADY STREAM OF ' ·s. 
ON INDICATES DMRII IS RECEIVING A STEADY STREAM OF l 's. 

ON INDICATES THE USYRT IS READY TO TRANSMIT WHEN CTS IS DETECTED. 

ON INDICATES CARRIER IS PRESENT AT THE RECEIVER. 

THE HEARTBEAT SEOUENCE IS GRAPHICALLY SHOWN IN THE WAVEFORM BELOW, 

ON INDICATES CARRIER PRESENCE AND OFF INDICATES CARRIER ABSENCE. 

EXECUTION OF 
MICRODIAGNOSTICS BASE IN/ 

IF ENABLED CONTROL IN ~ 200 ms 
ON ,r--- -r--", ----, 

OFF ------------~ 

I f-- BUNK RATE ~ 
5 TIMES/ SECOND 
(APPROXIMATE) I 

MASTER 
CLEAR 

RUN BIT 
ASSERTED 

HEARTBEAT WAVEFORM 

Figure 2-) Microprocessor Line Unit Installation 
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2.6.2 M8203 Insertion 
With system power OFF, carefully insert the M8203 line unit module into the proper backplane slot 
(usually adjacent to the microprocessor) and perform the follo\\ing: 

I. Interconnect the line unit and the microprocessor using the BC08S-1 cable. One end of the 
cable is connected to J I of the M8207-RA micro processor module and the other end to 13 of 
the M8203 line unit module. Carefully fold the cable back to the right. tightly against the 
componen t side of either the microprocessor or line unit module. so as to fit it into the 
mounting box. Refer to Figure 2-3 for connector layouts. 

2. 

3. 

~ 

< 
< 

I nsert the appropriate module test connector into the co rrect line unit connector as specified 
in Table 2-7. Be sure to insert with "SIDE I" (etched on the test connector) visible from the 
component side of the line unit. See Figure 2-) for test connector orientation. 

Schematics and outline drawings of each test connector used with the OM R 11 are provided 
in Figure 2-5 . 

Turn System power ON and perform volt<lge checks on the line unit backplane slol. Ensure 
that the voltages are within the specified tolerances as listed in Table 2·2 . 

> « 

VIEW A 

~ 

L 

NOT USED 
IN OMRII 

\ 

; J3 
0 

0 
0 

W1 em 
= em 

QD 

RS-232·C RS-423·A 

\ 
= WS 

J1 
0 

= W9 ~ 
l J2 O WIO 

0 o W11 

= W2 --- o WI2 

= W3 o W13 

m::J o Wl4 

[ll) O Wl5 

= W4 o WlS 

= W5 c::::J W17 

= W6 o WlS 

[ill L-- o W19 

= W7 0 o W20 

~c::::J W21 0 

BC55C·l0(RS·232·C/RS·423·A) INTERFACE PANEL CABLE 

Figure 2-4 DMRII Cable Drawings (Sheet I of 4) 
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II!! 

VIEWB 

I~ (j) 

> 
< 
~ 

; 
<-

I~ (3 

BC55B·10 (R$.422.A INTERFACE) PANEL CABLE 

VIEW C 

BC55A·10 (INTEGRAL MODEMI PANEL CABLE 

H3257 
TERMINATOR 

H325B 
TERM INATOR 

Figure 2-4 DMRII Cable Drawings (Sheet 2 of 4) 
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VIEW 0 

BC55N TWINAX CABLE 

m eCCr---L---l----'-'6 L--V -----l~~ IDID 

25 PIN 
CINCH 

37 PIN 
CINCH 

I 
P 

I 
P 

BC55M TRIAX CABLE 

VIEW E 

@ 

III III ~A 

@ (j) 

BC050·25 (RS·232·C INTERFACE) MODEM CABLE 

VIEW F 

BC55D-J3 (RS-422.A/RS423·A INTERFACE) MODEM CABLE 

Figure 2-4 DMRII Cable Drawings (Shee. 3 of 4) 
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0°00 o 0 

VlEWG 

BC05Z·25 (V.35 INTERFACE) MODEM CABLE 

Figure 2-4 DMRII Cable Drawings (Sheet 4 of 4) 
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4. Load and execute the M8203 static diagnostics. parts one and 1"0. with e)(tcrnal mainte. • 
nance mode selected. 

A. PDP·! I System 

CZDMR· M8203 Static Diagnostic I 
CZDMS· M820) Static Diagnostic 2 

B. VAX· 1 1/ 780 Systems 

EVDMA M8203 Repair Level Diagnostics 
REV·.· 

Chapter 4 provides detailed information on these diagnostic routmes . Upon obtaining a 
minimum of five error free end passes. with the module turnaround test connector installed. 
proceed with step 5. 

5. Remove the module turnaround test connector and connect the appropriate cable (see Table 2. 
7) to the proper berg connector for the DMRI I option selected. Refer to Table 2- 12 for detailed 
infonnation on cable requirements and to Figures 2-6 through 2-8 fo r system cabling 
configurations. 

NOTE 
When insta lling panel cables Se SSA, s eSSB, or 
BeSSC, it is important that the panel be properly 
mounted to the rea r mounting ra il of the ca binet to 
ensure adequate ground ing. 

When connecting the BCSSC connector panel, verify that the appropriate modem jumpers on 
the panel are properly configured for the option selected. Table 2- J) lists each of these options 
and required jumper configurations. 

Integral Modem options require that a 75 ohm terminator be connected to each receive line 
(SC55A panel) at each end of a full·duplex and a half·duplex network. These terminators 
are available in both male (H3257) and female (HJ258) types to accommodate different 
Integral Modem cabling. Selection of the appropriate terminator type is dependent upon 
which type of unused panel connector is available on the receive line at the SC55A· IO panel. 
Refer to Figure 2·7 for DMRII to DMCII cabling and 10 Figure 2·8 for DMRJ I to 
DMRII cabling. 

2-26 

• 

• 

• 

• 



• 
• 

• 

• 

• 

• 

Table 2-13 Modem Option Jumper Functions 

r~i2T;~;;;; .. ;;p.;-._/-I/ / l / I /(/;/;t:~ tj 
I WI IN IN IN IN IN IN AA 101 

W7 
2 BA SO 103 
J HH KIJ 104 

• WI> IN , CB CS 106 

lAB ~~ 
9 
10 
II WI4 IN - SF 126 

IJ W2 IN 

16 ~ !!2: 
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WI7 LL 1 141 
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23 w21 l IN' IN IN IN IN IN IN IC H SR III 
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W9 TM 14; 

W8 Mu, Boo, 

·RS-232·C dcfmes both signals ror this pin 
t CCITT modem A only 
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6. Insert the appropriate cable turnaround test connector in the end of the cable. Refer to 
Table 2·7 for the specific test connector. Load and execute the M820J static diagnostics 
specified in slep 4 using the external maintenance mode selected to verif) the module and 
cable. Upon obtaining a minimum of five error free passes. proceed to the DM R 11 System 
Test Procedures. Section 2.7 . Figure 2-5 illustrates the various test connectors used in the 
DMR 11. 

NULL eLK + 

REC elK + 

TX elK + 

NUll eLK -
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TX eLK -

TX DATA-
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Jl 
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AA 
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BB 
DO 
Z I 0 SlOE 1 

H3254 
JJ 

NN 

" MM VtEWA 

H3254 MODULE TEST CONNECTOR IJl ON Ma203) 

Figure 2-5 DMRII Turnaround Test Connectors (Sheet 1 of S) 

2.7 DM R 11 SYSTEM TESTING 

+ 

+ 

0 

The final step in the installation ora OMR II subsystem is to exercise the microprocessor and line unit. 
as one complete unit, on the UN IBUS and over the communications link. This is the first testing that 
will use the OM R II microcode. 
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Figure 2-5 DMRII Turnaround Test Connectors (Sheet 2 of 5) 

2.7.1 Funclional Diagnoslic Testing 

r--. 
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• 
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'---' 

Ensure thaL the specific cable turnaround test conneClOr for the se lected OM R II option is still in
stalled al the end of the cable. Load and execute the OMR II functional diagnostics with the External 
Mode selected. See Chapter 4 for details on this diagnostic test. 

A. PDP-II Systems 

CZDMY· DMRII Functional Diagnostics 

B. VAX-I 1/ 780 Systems 

EVDCA 
REV· .· - VAX Synchronous Link Level 2 Diagnostics 

Upon obtaining a minimum of five error free end passes. proceed to section 2.7.2. 

2.7.2 OECX II System Exerciser 
The DECX 11 system exerciser for the DMR 11 can be run in two different operating modes. Internal 
and External. The External Mode selects faster UN IB US activity. This mode also requires that the 
specific modem test connector is installed at the end of the cable and is the preferred mode of oper· 
ation. Refer to Chapter 4 for add itiona l details. 
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Figure 2-5 DMRII Turnaround Test Connectors (Sheet 3 of 5) 
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H325 

SCE3 24 
SCT 15 

seA 17 

SEC XMIT 11 

SEC RCV===:J 

XMITDATA~ 

RCVDATA~ 

~~ 
co==:LJ 

NEW SYNC-< __ ,,,,4'--, 
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DT R-< __ 2O"'--I 

R , ___ -,2,,-2...J 

0 

CUT TO TESP 
NEWSVNC 

• 
• 

CUT TO TEST 
NEW ~ SYNC 

SIDE l ' • 

• • • • • • • • • 
• • • • • • • • 

H32s 

VIEW E 

H325 CABLE TEST CONNECTOR (BeSSe ANO BCOSO) 

• • • 0 • • • 

Figure 2-5 DMRII Turnaround Test Connectors (Sheet 5 of 5) 

2.7.3 Final Cable Connections 
The final step in the installation process is to return the OM R 11 to its normal cablc connections. either 
to the appropriate modem or to the distribution panel. The OM R 11 system cabling diagrams in Fig
ures 2·6. 2·7. and 2·8. have been included to help show overall cabling for the various DMRII-XX 
options. References to specified locations of the various test conneclOrs during diagnostic testing are 
also included. After the cables are connected to the appropriate modem or distribution panel. it is 
suggested that the Link Test Program ITEP be exercised . 

2.7.4 DM RII Link Testing 
The DMR II can be exercised over a communications link by the Interprocessor Test Program ( ITEP) . 
It is suggested that ITEP be configured to run first on a cable test connector and then on a modem with 
the modem Analog Loopback test reature selected. ir the modem includes this reature . Next. the 
overall communications link should be exercised with the remote computer system that contains a 
DMRII or a DMCII. 
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Figure 2-6 DMR II Remote System Cabling Diagram (Sheet I or 2) 
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• 2.8 DMRII-XX INSTALLATION CHECK-OFF LIST 

• 

• 

• 

• 

• 

PHASE I - J>reinslallation Considerations: 

I. System placement (2.4,1. 1) 

2. Device placement (2.4.1.2) 

3. System requirements (2.4.2) 

a. UN IB US load ing 
b. Power requirements 
c. In terrupt priority level 
d. DMRII device add ress determination 
c. OMRII vecto r address determination 

PHASE II - Microprocessor Installation 

I. Unpack OMRII option and verify that all 
components were shipped (2.2 and 
Table 2-1). 

2. With power ON. veri fy selected SPC 
backplane voltages (2.5.1 and 
Table 2-2). 

3. Turn power OFF and remove PR Grant 
(N PG) wi re on selected SPC backplane 
slot (2.5.1). 

4. Perform resistance checks to ensure 
that there are no shorts to ground 
on the backp lane (2.5. 1 and Table 2-2). 

5. Ensu re th at the module is an M8207-RA 
and that W I and W2 are correctly in
sta lled (2.5.2 and Table 2-3). 

6. In sLall co rrecL device address as deLer
mined in Phase I (2.5.2 and Table 2-4). 

7. InsLall correcL vecto r address as deter
mined in Phase I (2.5.2 and Table 2.5). 

8. I nstall correct switch selectable features 
(2.5.2 and Table 2-6). 

9. Ensure that Prio rity Plug E77 is a DR S 
and that it is properly installed (2.5.2). 
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10. Install microprocessor module M8207·RA 
into selected SPC slot (2.5.3). 

II. Perform resistance checks on backplane to 
ensure that no shorts to ground exist on the 
module. Turn po"-cr ON and verify voltages 
(2.5.3 and Table 2-2). 

12. Load and eltecutc M8207 Static Diagnostics 
(2.5.3 and Chapler 4) . 

PIIASE III - Line Unit Installation 

I. Install the correct jumpers and switch 
selections for the appropriate OM R II 
option. Use Table 2·7 to initially 
set up line unit and if additional 
features are required. refer to 
Tables 2·8 through 2·11 (2.6.1. Figure 
2-2. and Table 2-7). 

Also refer to: 

Table 2-8 
Table 2·9 
Table 2-10 
Table 2-11 

Jumper Functions 
Switch Pack E39 Functions 
Switch Pack E 121 Functions 
Switch Pack EI34 Functions 

2. I mportant switch/ jumper verifications: 

a. If OMRII is used with a DMCII. make 
su re Switch Pack EI21. switch 9 is OFF 
(Table 2-10). 

b. I f OM R II is operating at a speed of 1M 
b/ s. make sure Switch Pack E12\' switch 
10 is OFF (Table 2-10). 

c. If microdiagnostics are desired on in
itialization of the device. ensure that 
Switch Pack E134. switch 10 is in the 
appropriate position (Table 2·11). 

d. If down·line load or remote load detect 
feature is used. install the appropriate 
boot offset add ress in Switch Pack EI21. 
switches 1-8. and the system password in 
Switch Pack E 134. switches 1-8. at the 
remote end (Table 2·10 and Table 2-11). 
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• 
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NOTE 
M930t-YJ or M93t2 bootstrap module must be in
stalled at the remote end. 

3. With power OFF. carefully install the M8203 
line unit adjacent to the microprocessor 
with interconnecting cab le SCOSS·I in J3. 
The other cnd is installed in J I of the 
M8207·RA microprocessor (2.6.2 and Figure 
2-l). 

4. Correct ly insert the proper module test 
connector in J I and / or J2 of the M8203 line 
unit (2.6.2, Figure 2·3 and Figure 2-6). 

5. Turn Power ON, perform voltage checks. and 
adjust if necessary (2.6.2 and Table 
2-2). 

6. Load and execute the M8203 static diagnostics 
selecting module test connectors H3254 or 
Hl255 (2.6.2 and Chapler 4). 

7. Remove module test connector(s) and install 
the appropriate option cable to either J I 
or J2. as required. When installing cables 
BC55A. BC55S. or BC5SC. it is necessary to 
mount the connector panel on the rear 
mounting rail of the cabinet. It is important 
that the panel be properly mounted to ensure 
adequate grounding. Insert the appropriate 
turnaround test connector al the end of the 
cab le. 

S. Load and execu te the M8203 sla tic diagnostics 
in External Mode to veri fy cable connections 
(2.6.2, Table 2-7 and 2-12. and Figure 2-4 
and 2-5). 

on: 
On Integral Modem options, ensure thatlhe 75 ohm 
receive line terminators are installed on the Se 55A-
10 panel as shown in Figure 2-7 or Figure 2-8. 

PHASE IV - DMRII System Testing 

I. With cable turnaround test connectors still 
installed. load and execute the OM R II 
functio nal diagnostic test (2.7. 1 and 
Chapler 4). 
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2. Configure and execute the DECX II s)stem 
exerciser to include the OM R II option 
(2.7.2 and Chapter 4). 

3. Using ITEP. perform OM R II link testing on the 
folio" ing (if possible): 

a. Cable test connectors installed 
b. Modem Analog Loopback test 
c. Link testing over network 

(2.7.4). 

4. Remove all cable test connectors. if 
installed. and connect appropriate cables 
to the modem or distribution panels 
(2.7.3. Figures 2-6. 2-7. and 2-8). 
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3. 1 INTRODUCTION 

CHAPTER 3 
PROGRAMM ING 

The information in this chapter is essential when developing a user program that will properly inter
face to the DMRI I . 

The command structure and fo rmat of input and output commands, as well as data pori descriptions. 
are described in detail. Some examples of instruction sequences are also provided to demonstrate a 
typical method of user program implementation. Other discussions include special programming tech
niques. user access 10 maintenance mode, and user interpretation of status/ error reporting. 

3.2 COMMAND STRUCTURE 
The command set for the DMRII is structured into two categories: input commands and output 
commands. Brief descriptions of Input/ Output commands. including command codes and the hand
shaking requirements. are provided in this section. 

Transfer of control and status information between the main central processing unit (CPU) resident 
user program and the OMR II is accomplished through four 16-bit UNIBUS control and status regis
ters (CSR). Input commands are issued to the OM R II by the user program and output commands are 
issued to the user prog ram by the OM R I I. 

3.2.1 Control and Sta tus Registers 
Four 16-bit CSRs are used to transfer control and status information. These registers are both byte 
and word addressable. The eight bytes are assigned addresses in the noating address space in the I/ O 
page as follows: 

76XXXO, 76XXXI. 76XXX2, 76XXXl. 76XXX4. 76XXX5. 76XXX6 and 76XXX7. 

For discussion. these byte addresses are designated Byte Select 0 through 7 (BSEl 0 through BSEl 7) . 

The four word addresses are the even numbered locations and are designated Select 0, 2. 4, and 6 (SEl 
0, SEl 2. SEl 4. and SEl 6). It is recommended that the CSR address be assigned to the noating 
address space. Refer to Appendix A if detailed information on noating address space is required. 

Figu re 3-1 provides an overview of the CSR register fo rmat. Detailed bit descriptions of SEl 0 and 
BSEl 2 are contained in Tables 3-1 and 3-2 respectively. 
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Bits 

().J 

5 

6 

7 

8 

9 

10 

I I 

Table 3-1 SEt 0 Bit Functions 

Name 

Input Command 
Codes 

Reserved 

Request In 
(RQI) 

Interrupt 
Enable In ( l EI) 

Ready In (RDI) 

Step 
Microprocessor 
(Slep .P) 

ROM Input 
(ROM IN) 

ROM Output 
(ROM OUT) 

Line Unit 
(LU LOOP) 

Description 

Bits 0-2 define the t)pe of input command issued 
by the user program 10 the microprocessor (see 
Table 3-3). Bit 3 is reserved for future expansion of 
the input command set. 

Serves as an interlock bit when requesting the use 
of the data port - ScI by the user program to 
request the data porI. It is cleared by the program 
when the data port has been loaded. 

When set. allows the OM R II to interrupt to vector 
address XXO. when RD I (bit 7 of BSEL 0) is set. 

ROI is a OMRII response to RQI. indicating to 
the program that it may load the data ports (SEl4, 
SEl6). It is cleared by the DM R II indicating that 
the data port has been read and the input com
mand transfer is complete. 

When set. this bit steps the microprocessor through 
one instruction cycle. The Run flip-flop should be 
cleared before executing this control function. 

When set, directs the contents of SEL 6 as the next 
microinstruction to be executed by the micro
processor when Step JJP or Run is asserted. 

When set, modifies the source paths for SEL 6 to 
be the contents of the addressed control read only 
memory (CROM) or the next microinstruction ex
ecuted when StepJJP is asserted. 

When asserted. connects the line unit serial line out 
back into the serial line in. This is done at the TTL 
level. before level conversion. When the Line Unit 
Loop bit is set and Run is clea red. the STEP LU 
clock is the only clock available for shifting data 
out or in. When LU Loop and Run are set, data is 
clocked at the maintenance clock rate (approx
imately 48K b,'s). 
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• Table 3-1 SElO Bil Functions (Cont) 

Bits Name Description 

12 Step Line Unit Used in conjunction wi th LU Loop. When as-
serted. the transmilter shifts. When cleared. the re-
ceiver shirts. 

13 M icrodiagnostics This bit controls aUlOmatic execution of internal 
(M ICRO DIAG) microdiagnoslics al Master Clear time. 

Depending on the position of switch 10 of S\\ilch 
Pack EI34 (M8203 line unit) either the Sct or 
Cleared condition of this bit can enable this fea-

• ture. Refer to the chart below for specific condi-
tioning. 

SELO SW IOAT 
BIT 13* EI340N 

M8203 Execution of M icrodiagnostics 

Clear ON No Microdiagnostics Run 

• Clear OFF Run Microdiagnostics 

Set ON Run M icrodiagnoslics 

Set OFF No Microdiagnostics Run 

14 Master Clear When sct. Master Clear initializes both the micro· 
processor and the line unit. This bit is selrclearing. 
The microprocessor clock is enabled. and the Run 

• flip-nop is asserted. 

The microprocessor's program counter is also tern· 
pora rily cleared by Master Clear. 

15 Run On power up reset or device Master Clear. this bit 
is set by the DMRII microcode to inrorm the user 
program that the DM R II is rcady to accept input 
commands. Run can be cleared ror maintenance 
states. 

-At Master Clear time. 
• 

• 
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BSEl 

) SELD 

• D 

• 

I I I 
, 

INPUT COMMAND 
ADI lei AOI I 

I I I I 
CODE 

STEP 
I 

I 
ADM 

RUN I MASTR I MICRO I I lU ADM I ADM I 
LU I I I STEP 

I ClR J DIAG I I lOOP 0 I MP 

, 
) SEL' 

3 

I I I , OUT I OUTPUT 
AOO leO I 

I I I I I ACV I COMMAND , 
MICRODIAGNOSnc STATUS' 

• 
) SEL' , • 

DATA PORT 

DATA PORT 

• 
) SEl • 

7 

DATA PORT 

DATAPORT 

7 • , • 3 , D • Mil( 2221 

·Valid only immediatcl} after Master Clear or Reset. 

Figure 3· 1 UN IB US Control and Status Registcrs Format Overview. 

3.2.2 Ini tiali zal ion • 
Initi a lization places both the OM R II hardware and firmware in the initialized (opera tiona l) stale. In 
the initialized state, the DMRII does not send or receive messages. but it docs check for Enter MOP 
messages and for remote load detect (RLO). 

Initi alization is accomplished by one of the following methods: 

I. System In itialization -

• System Reset 

• Power·up/ shut-down sequence 

2. By the user program - Set Master Clea r bit ( BSEL I) 

In itialization of the OM R II by the user program is done in two steps. The Master Clea r bit is set, and • 
then waits for the OM R II LO set the R un bit. Once the Run bit is set the OM R II is ready to accept 
Base In . 
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Reserved 

Interrupt 
Enable OUI 
(lEO) 

Ready Output 
(RDO) 

When scI. enables the DM R II. upon asserting 
ROO.to generate an interrupt 10 vector address 
XX4. 

Asserted by the DM R J I to indicate that the data 
ports (SEL 4 and SEL 6) contain data for the out· 
put command deli ned by bils 0-2 of BSEL 2. Bit 7 
must be cleared by the user program artcr the data 
pOri is read. 
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Internal microdiagnoslic testing is automatically executed at this time (during PO" cr-upJ initialization) • 
providing that this reature is appropriately enabled as described below: 

SEI. 0 SWIO AT 
BIT 13' E134 ON 

M8203 Execution of Microdiagnoslics 

Clear ON No Microdiagnoslics Run 

Clear OFF Run Microdiagnoslics 

Set ON Run Microdiagnostics 

Set OFF No Microdiagnostics Run 

-At Master Clear time. 

I r microdiagnostic testing is disabled. the Run bit will be asserted by the OM R II in about 240 micro
seconds. However. if enabled. the Run bit "ill be asserted (if tests pass) in about 6.4 milliseconds. 

Test results (listed below) are available to the user program in BSEL 3. The program must check BSEL 
3 befo re proceeding with Base In . If the tests fail. the OM R 11 will not assert the Run bit and further 
operations are prohibited. Corrective action by authorized Field Service personnel is required. Fo r 
additional information on rnicrodiagnostic test. refer to section 4.5.4. 

BSELI BSEI.3 Indication 

Run bit 2008 Test Complete 
Run bit 100, Test Inhibited 
no Run bit 00180rXXX M8207 Test Failed 
no Run bit 0028 M8203 Test Failed 

Programming Example: 

MOV 

IS: BIT 

BPL 

14()()()().SEI.O 

sao 

IS 

;SET MASTER CLEAR 

;TEST RUN BIT 

;BRANCH IF NOT READY YET 
;C HECK BSEL3 FOR MICRODIAG OSTIC 
;STATUS 
;PROCEED WITH BASE I 

OTE 
If the Run bit is nol assertcd within 6.4 milliseconds, 
either the M8207 or the M8203 tcst may ha"e failed 
and the user should check BSEL 3. 

3.2.3 Input Commands O,eniew 
I n general. input commands provide the means for the user program operational modes to assign 
receive or transmit buffers to the OM R 11. Detailed field descriptions and formats of each input com
mand a re provided in section 3.3. 
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• 
• 

• 

• 

• 
• 

• 

• 

Input commands are executed by the user program by requesting service and by setting the appropriate 
bits of the command code in bits 0-3 of BSEL O. Specific handshake requirements to implement 
command transfers are explained in section 3.2.3.1. 

InpUI commands are listed in Table 3-3. The Base In command is the only command thai the program 
can issue. without causing a procedural error, following intializ3tion. 

Table 3-3 Input Commands 

Inpue Commands BSELO 

Bit 3 Dil2 Bit I BilO 

T ransm it Buffer Add ress/ 
Character Count In 0 0 0 0 

Control In 0 0 0 I 

Halt 0 0 I 0 

Base In 0 0 I I 

Receive Buffer Address/ 
Character Count In 0 I 0 0 

The Base I n command must be followed by Control In. then Receive Buffer Address/ Character Count 
In (RBA j CCI). and then Transmit Buffer Address/ Character Count In (TBA / CCI). Section 3.5. Pro· 
gramming Techniques. further defines proper command sequencing. 

3.2.3. 1 Input Command Handshaking 
At start up time. before the user program can execute any input command. it must initialize the 
OM R I I. This is accomplished by the program sell ing the Master C lem bi t in BSEL I and waiting for 
the OM R II to set the Run bit. 

Input command sequencing requires that Base In be the only input command used following in· 
itialization. This command must be followed by Control In. Receive Buffer Address/ Characte r Count 
In. and Transmit Buffer Address/ Character Count In. respectively. 

All input commands are issued by the use r program in two successive steps. The first step requests the 
use of the data ports. The second step identifies the command type and the data port information for 
the appropriate command. The specific content of each data port is further defined under each com· 
mand description in section 3.3. The handshaking procedure for input commands is as follows. (A 
typical programming example for an input command assignment is provided in Figure 3-2. The now 
chart in Figure 3-3 furthe r defines this process.) 

The user program: 

• Requests the use of the data port to issue an input command by setting Request In (RQ I) bit 
5 of BSEL O. The use r may also set bit 6 of BSEL O. Inte rrupt Enab le In (I EI). at the same 
time (usi ng the same inst ruction) to a ll ow the OM R II to in terrupt the CPU when the data 
po rt is avai lable. 
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I. 
OTE 

Because of interrupt and scnice lime, It IS 
most efficient for the user program 10 haH' in· 
put interrupts disabled and 10 simpl) scan 
RDI a few times (for less than SO ~s). tr RDI 
is not set b) the DM RII in SO p.S. the user 
should set the lEI bit ,,,,ice and "'ait for an 
interrupt. 

2. When selling the l EI bit . the user program 
must use '\0\0 cORse-cuthe bit set b)l(' (8IS8 ) 
instructions. 

J. If interrupt mode is nOI used. the user must 
scan for Ready OUI (bit 7 of BSEl 2) "'hile 
",ailing for RDI to sci. The user prog ram 
must be prepared to accept an output transfer 
from the DMR II "'hile it is ",ailing for RDI. 

• When the Data Port is available. the OM R II Informs the user b) selling Read} In (bit 7 of 
BSEL 0) and. if 1 EI was previousl) set. the OM R II generales :tn interrupt to vector XXO. 

• If modem status is desired. the user can, at this time, read SEl 4 and SEl 6 for modem 
status. 

• On detecting RDI bit set. the user can load the input command code into bit 0-) of BSEL 0 
and also load the appropriate information into SEl 4 and SEl 6. 

• The user must then clear RQI (bit 5 of BSEl 0) to inform the OM R I J to decode the input 
command. 

• When the DMR II has read and decoded the input command, it clea rs RDI ( BS El O. bit 7). 
This completes input command handshaking. 

3.2.3.2 Modem Status Read - This feature provides the user program with the option of reading 
(monitoring) modem status during an input command. Modem status is updated by the DMRII to 
SEl 4 and SEL 6 each time RDI is asserted in response to RQI. 

Modem status is not guaranteed to be accurate prior to asserting RDI or after the program clears RQI. 
Sensing RDI set. the user program can read the status before loading the data port(s) for the particular 
command being executed. 

Figure 3-4 shows the format for the modem status read feature. Table 3-4 lists the bit descriptions of 
modem status read for all four data ports. 
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• 

• 
INPUT: 

• 10$: 

20$: 

• 30S: 

40$: 

EXIT: 

SETINP; 

• 

INPUT COMMAND ASSIGNMENT ROUTINE: 

THIS ROUTINE COULD BE ENTERED VIA THE FOLLOWING CONDITIONS: 

I . APPLICATION PROGRAM ISSUES AN INPUT COMMAND. 
2. AT THE COMPLETION OF THE INPUT COMMAND OR OUTPUT 

COMMAND PROCESSING BY THE DMRII DRIVER, THERE ARE 
SOME OUTSTANDING INPUT COMMANDS WAITING TO BE ISSUED 
TO THE DMRIL 

ASSUMPTIONS: 

BITB 
DNE 

MOV 
BITB 
BEa 

DEC 
BNE 
BR 

Mav 
BISB 
BITB 
BNE 
DEC 
BNE 

BISB 
BISB 
RETURN 

- : R4 = CONTAINS DMRII CSR ADDRESS (SEL D). 
- : R5 = SCRATCH REGISTER . 
. : ICMO; . WORD ; ICMDID·· INPUT COMMAND CODE 

.WORD ; ICMDI2 .. INFORMATION FOR SEL4 . 
.WORD ; ICMDI4 ·· INFORMATION FOR SEL6 . 

- : MOMS: . WDRD ; MODEM STATUS 1. 
.WORD ; MODEM STATUS 2. 

- : OUTPUT INTERRUPT IS ENABLED AT ALL TIMES. 

• RQI.O(R4) ; IS ROI ALREADY SEn 
EXIT : YES · PREVIOUS INPUT IS NOT DONE YET 

.4,R5 ; SET UP THE WAIT LOOP COUNT 

.RDI,O(R4) ; IS RDI CLEARED 1 
20S ; YES· CONTINUE WITH THE INPUT 

R, ; SOME MORE WAITING 7 
IDS ; YES· 
EXIT 

.4,R5 : SET UP THE WAIT LOOP COUNT 

.RQI,O(R4) ; NOW · SET THE RQi. 
• RDI,O(R4) ; IS RDI SET 7 
SETINP ; YES· GO ISSUE THE INPUT NOW 
R' ; SOME MORE WAITING 1 
30S ; YES 

: RDI WAIT LOOP EXPIRED 
.IEIIROI.O(R4) ; SET INTERRUPT ENABLE 
.IEIIROI,O(M) ; AGAIN 

CAN ALSO BE ENTERED FROM AN INPUT INTERRUPT ROUTINE AFTER 
VERIFYING THAT ROI AND RDI ARE BOTH SET. 

MOV 4fR4). MDMS+O ; GET MODEM. STATUS NOW 
MOV 6IR4), MDMS+2 
81SB ICMD+O,O(R4) ; SET THE INPUT COMMAND CODE 
MOV ICMD+2.4(R4) ; LOAD DATA PORT SEL4 
Mav ICMD+4,6(R4) ; LOAD DATA PORT SEL6 
BICB .. ROIIIEI O(R4) ; CLEAR ROI AND lEI 
RETURN 

MI(;· 22<t5 

Figure 3-2 Programming Example for Input Commands 
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ENTER HERETO ISSUE AN INPUT COMMAND 

INPUT 

r----------'y-< RQI 
SET 

r---------------~N 

r-----!.y< RDI 
SET 

N 50 jJS 

TID 

L-___ ~y 

SET (SOFTWARE FLAG 
FOR) INPUT COMMAND 

PENDING. 

EXIT 

INPUT INTERRUPT 

SERVICE ROUTINE 

y 

RDI 
SET 

y 

SETINP 

N 

• SAVE MODEM STATUS 
FROM SEL4 & 6 

PROBLEM • SET INPUT CODe 
INTO 8SEl 0 

• LOAD SEL 4,6 

• CLEAR ROI & lEI 

EXIT 

ASSUMPTION 
(1) lEO SET AT ALL TIMES. 

y 

SET lEI 
TWICE 

jCONSECUTIVEL y) 

EXIT 

101"2230 

Figure 3-3 Input Command Servicing 
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• I I I ; 
INPUT COMMAND CODe 

I I I I 
I 

I 
I I I I I I 

I 
I I I 

I I I 

aSEl 

) 
0 

SElO 

I 
I I I I I I 

I 
I I I I I I 

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

2 

) SEL 2 

3 

I I I I I I STNO I CARR 
RING I DTR I RTS I HDX 

I 
DSR 

I 
CTS 

I I BY DET 

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

4 

) SEL 4 rAJ 'r (0IfC.-

5 • I I I I I I I "TS 
I DT" I HDX 

I I I HOLD I I 

I RS.232 I I V.35 
IINTGl I I I PROG 

AS·422 I RS.423 I I IMODEM' I I SELECT 

6 
) WtIY"'",""-

SEl6 

7 

I 1 

• 7 6 5 4 3 2 o 

Figure 3·4 Modem Status Read Format 

Table 3-4 Modem S tatus Bit Descripti ons 

Port 0;,(,) Name Description (If Bit is Set ) 

OSEL 4 0 Carrier Valid for both 'he Integral Modem and the 
modem interfaces. Indicates thai the receiver is • acti ve. 

I Standby Rererences the S'andb) indication from the 
modem (refer to EIA specifica tion RS-449). 

2 
Clear to This is a reply from the modem indicating that 
Send data can be transmitted. 

J 
Modem Indicates that the modem is in service. 
Ready 

4 Half- T his indicates that the line unit is set In half-

• DupleK duplex mode. 
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Port 

BSEL 5 

BS EL 6' 

Table 3-4 Modem Status Bit Descriptions (Cont) 

Bit(s) 

5 

6 

7 

8.9 

10 

II· J3 

14 

15 

o 

1.2&3 

4 

5 

6 

Name 

Request to 
Send 

Data 
Terminal 
Ready 

Ring 

Test Mode 

Signal 
Quality 

Signal 
Rate 

RTS Hold 

HDX 

DTR 

Description (If Bit is Set) 

This indicates that the Universal S}nchronous 
Receiver -Transmitter (USYRT) is read} to start 
transmitting data as soon as Clear to Send is 
true. 

A signal rrom the line unit lO the modem in
d icating the line unit is available and on-line. 

Indica tes that the modem has just been dialed 
up. 

Reserved - Bit Condition. don't care. 

Indicates that the modem is in the test mode (re
rer to EIA specifications). 

Reserved - Bit condit1On. don't care. 

A signal from the modem that indicates the pres
ence or absence of the carrier. Usually . \\ hen this 
signal is ON it indicates the presence or a carrier 
and OFF indicates an absence of a carrier, 

A signal rrom the modem that indicates a data 
rate, Usually a negative level indicates a lower 
rate while a positive level indicates a higher rate, 

This bit is set ror FOX at speeds less than 1M 
bl s in DOCM P no rm al mode. When set, RTS 
(EIA CA/ CC ITT 105) will be held asserted 
while th e communic~ttions link is idle (except 
during error recovery). 

Reserved: Bit condition, don't ca re . 

When set, indicates that the line unit is set In 

hair-duplex mode. 

Reserved: Bit condition. don't ca re. 

When set indicates that the line unit is available 
a nd on-line . 

• 

• 

• 

• 

• BSEl 6 contains data written to the modem register by the OM R II. as opposed to SEL 4 which contains what • 
was read. 
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Table 3-4 Modem Status Bit Descriptions (ConI) 

Port Bil(s) Na me Description (If Bit is Sel) 

7 Keserved: Bit condition. don't care. 

BSEL 7 8 Program Selected - Used for diagnostic pur· 
(applies poses. When SCI. the modern inlcrfucc is defined 
only after by other bils in BSEl 7. Used for test purposes 
Base Tab le when clear. 
is assigned) 

9 & 10 Reserved: Bit condition. don', carc. 

II When sct . Indicates Integral Modem selected. 

12 When sct . mdicates V.35 intcrr"ce selected. 

13 Reserved: Bit condition. don't care. 

14 When SCI. indicates RS-232-C or RS-423-A in-
terface selected. 

15 When set. indic:lles RS-422-A interface selected . 

3.2.4 O utput Com mands Overview 
Output commands provide a means for the OM R 11 to repon va rious nornwl and abnormal (error) 
conditions concerning the data transfer operation. Two basic commands Lire provided: 

I. Receive or Transmit Buffer Addresss/ C haructer Coun t Out and 

2. Contro l Out 

The Buffer Address/ Character Count Out command is used to report a successful. error free. com
pletion of a receive or transmit buffer and indicates the actual number of bytes transferred . This 
command utilizes both SEL 4 and SEL 6 to identify the address of the completed buffer and the aClUal 
character count of the transfer. 

The Contro l Out command is used to report specific conditions concerning the DIGITAL Data Com
munications Message Protocol (D DC MP). the user program. the hardware. or the modem. Cont rol 
Out utili z.es SEL 6. as shown in Figure 3-5. to inform the user program as to the nature of the report. 
The various conditions are shown below. 

• Error Status 

Identifies the reason for the error condition; that is, errors can be associated with the DDCMP, 
the user program, modem, or other hardware limitations. In some cases the error condition is 
non-fatal and normal operations can continue. Other errors are fatal, causing the DMRII to 
shut-down. 
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START'- T 
RCVO • I DISCON I 

---+---1-_ 
I I 
I I 

7 • 
* '"' FATAL ERRORS 

5 

SEL6 

: MSG TOO: MAINT: NO 
I LONG • I RCVO · BUF 
-'----l- +-
I I I 
: ! I 

4 3 2 

I TIME I NAK 

--L ~U~ -l THRES_ 

I HALT • I NON • 

1 COMPLETE I EX-MEM 

o 

Figure 3-5 Summary of Control Out Status 

Detailed bit descriptions of SEl 6 for Control Out are contained in section 3.4.3. 

3.2.4. 1 Output Co mmand Handshaking 
The DM R II issues output commands in two steps . The data pertinent to the command being issued is 
loaded into SEl4 and 6. Once this is complete. the DMRII sets the Read} Out (RDO) bit and the 
command code in BSEl 2. and generates an interrupt through vector XX4 if the lEO bit is sel. 
Generally. processing an output command involves the following steps: 

• The user program checks for RDO set. This can be done through periodic checking or by 
waiting for an interrupt. assuming that interrupts are enabled. 

I\OTE 
It is strongely recommended th at the output interrupt 
capabili ty be used to aloid unnecessary delay on the 
M8207-RA processor "hen CSRs are constant! ) 
scanned. 

• 

• 

• 
• To use the output interrupt capability, the user program must set the output interrupt enable • 

bit in BSEl 2 immediately after it detects that Run bit has been set following Master Clear. 
After Base In. lEO must never be changed unless RDI or RDO is set. 

• When a RDO set condition is detected. the user program should read SEl 2. SEl 4. and 
SEL 6 into three registers or a storage area and clear ROO in BSEl 2. When ROO is 
cleared, the data port (SEl 4 and 6) will be released for more input or output command 
processing. 

The now chart in Figure 3-6 illustrates a typical procedure for the user program 10 implement output 
command servicing. The example shown is for interrupts enabled. It also demonstrates user require
menls to process each command. This procedure is provided as an example only and should not be 
considered as the only method to implement output command servicing. 

3.3 INPUT COMMAN OS 
This section provides detailed descriptions of each input command. Command formats and data port 
usages are illustrated and defined in terms of user program execution requirements. command varia- • 
bles. and action taken by the DM R II in response to the command. 
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LOG SUPRIQUS 
INTERRUPT ERROR 

INTERRUPT 
EXIT 

()()() 

NO 

TRANSMIT BNee 0 

HANDLE THE 
SUCCESSFULLY 
TRANSMITIeO BUFfER 
(R4) BUFFER ADOR 
(RS) CHAR.CQUNT! 

BAIB, 17 

INPUT 

YES 

OUTPUT INTERRUPT 
SERVICE ROUTINE 

R3-tSEl2) 
A4_(SEL 4) 

RS-15EL 6) 
CLEAR ROO IN 85El2 

001 

NOTE: 
THIS FLOW CHART 

ASSUMES: 
'I lEO IS SET 
AFTER MASTER CLEAR. 
2) R3, R4, RS ARE 

AVAILABLE FOR USE. 

BIT 2 - 0 CONTROL OUT 
IN R3 (BSEL2) 

100 
RECEIVE BAlCe 0 

HANDLE THE 
SUCCESSFUllY 
RECEIVED BUFFER 
(R4) - BUFFER ACDR. 
(RS) • CHAR COUNTI 

BAI6, 17 

TO BE ISSUED , 
NO 

INTERRUPT 
Exrr 

TAKE APPROPRIATE 
ACTION TO CORRECT 
ERROR CONDITIONS 

YES 

(AS = la, 

20. 200. 
400, 1(00) 

• TAKE CORRECTlVEAC11ON 
• MASTER CLEAR DMRII 
• RESTART OMRI 1 

"'111._'2231 

Figure 3·6 Output Command Servicing 

3-15 



3.3.1 Base In 
The Base In command is the only command allo",ed arter initialization. It performs t\'oO basic func
tions: 

I. Assigns a Base Table to the DMR II and 
2. Implements the Resume feature 

Thecommand format for Base In is shown in Figure 3-7. Base In assigns .. Base Table of 12810 b}tes to 
the DMR II. beginnmg at the address specified in SEL 4. This table remains assigned to the OM R J I 
until it is initialized or shut·do\\n by the Halt command. 

If the Resume bit (SEL 6. bit 12) is asserted b} the user program. the OMR I J Immediate!} reads the 
contents of the Base Table inlO its r.tndom access memor} (RAM). At this time. the OMRII also 
e,amines the Base Table for non-existent memor} ( XM). lfthere is a NXM error, the OMRll \\ill 

• 
• 

report the error b) Control Out NXM. For additional material concerning Base In with the Resume • 
feature. refer to section 3.5.2. 

I 
I 
, 
I 
I 
I 
I 

I 
I 

I 
I 

I 
BA17 I BA 16 

7 , 

NOTE 
The user program shoul d not assign the Base Table 
at an odd address boundary. 

: I 
I I BASE IN 
I I I 0 0 I 1 

I 
I I I 

I I I 
I I I 

I I I 

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

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

BASE ADDRESS LOW BYTE 

BASE ADDRESS HIGH BYTE 

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

I 
IRESUME: 

I I I 

I I I I I 

5 , 3 2 o 

Figure 3·7 Base In Command Format 
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I 0 • SEL 0 

2 I SEL 2 
3 

, I SEL' 
• 

5 

6 

) SELO 

7 

• 



• 

• 

• 

• 

• 

3.3.2 Control In 
This command must be executed following Base In. It provides further definition ofthc opcnltion by 
making specific mode selections in BSEL 7. Command In performs three major functions. 

• Selects ODCMP Nannal or Maintenance Mode, 
• Selects half-duplex of full-duplex, and 
• Selects the Start Timer 

The command format is shown in Figure 3-8. Table 3-5 lists data pOri (85EL 7) bit descriptions for 
this command. 

f f f I CONTROL IN 
I f I I 0 f 0 0 

I 
f I f I I f f 

I I f f 
f f I 

BSEL 

) 
0 

SEl 0 

I 
I I : f I I 

f f f f I I I 
f 

I I I I I I I 
I I f I I I I 

2 

) SEL2 

3 

f I I I I I I 
I I I I I f I 

I I I I I I f 

I I f I I f I 

4 

) SEl4 
5 

I I f I I I I 
I I I I f f I 

I I I r START I 
HOX 

I r OOCMP 
I f f I TIMER I I I MAl NT 

L 

) SElO 

7 

7 o 5 4 3 2 o 
MK2:lll 

Figure 3-8 Control In Command Formal 

If selected for DDCM P Normal Mode, the first Control In causes the DM R II to initiate a protocol 
start-up sequence and send Slart and acknowledge Stack messages. The interval for sending Start 
messages can be either one or three seconds and is selected by the user program in Bit 3 of BSEL 7. The 
one second timer interval is the default value. 

'n full·duplex mode, the timer value selection is not critical because Start message collisions on the line 
are not possible. In half·duplex mode. however. even though the possibility is slight. Start messages 
could be issued by both devices at the same time. With identical time intervals. Stack would never 
occur. 

To eliminate this remote possibility, the user program can select the three second timer at one end to 
offset the interval. In this case. only the first coincident Start message would not return a Stack. The 
device set at one second will have prio rity. This condition is illustrated in Figure 3·9. 
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Table 3-5 Data Port DescriptioDs with Control In • Pori Bil/s) Function Description 

BSEL 7 DDCMP DDCMP Maintenance - When set by the user • 
(Write) 0 Maintenance program, it causes the microprocessor to enter 

the DDCMP Maintenance Mode. It win re-
main in this mode until initialized. When this bit 
is "0" the microprocessor will enter DDCMP 
Nonnal Mode. 

2 Half-Duplex HDX - When set, half-duplex mode is selected. 
When cleared by the program, full-duplex 
mode is selected. 

3 Long Start When set, a three second Start timer is selected; • Timer when clear, a one second Start timer is selected 
(the Start timer is the interval for sending 
Start/Stack). 

1 & 4-7 Reserved; Bit condition, set to O. 

Ir selected for DDCMP Maintenance Mode. a special OOCMP message rormat. the maintenance • 
message, is used ror down-line loading. restarting. or otherwise maintaining sa tellite computer sys-
tems. Messages in this rormat are subject to error checking but are unsequenced. unacknowledged. and 
not automatically retransmitted by the microprocessor. 

To set the OMRII into Maintenance Mode. the user program must initialize the OMRII. give it a 
Base In with the Resume bit clear. a Control In with the maintenance bit set. and set the half-duplex bit 
for H OX or clear ror FOX. 

In Maintenance Mode the DMRII provides the rollowing functions: 

I. Message framing. 

2. Bit error detection - The header and data block check character (BCC) is checked by the 
OMRtl. If the BeC is bad. the message is discarded with no notification given to the user 
program. 

3. Link management - The OMRll provides proper line turn-around in half-duplex mode. 

4. Some errors are recorded in the OMRll's internal RAM memory and are reported to the 
user program by updating the Base Table. 

It is the responsibility of the user program to recover from any error via software time outs, since there 
is no retransmission attempted in maintenance mode. 

3.3.3 Recehe BufTer Address/ Character Count In (RBA / CCI) 

• 

The RBA / ee l allows the user program to assign a receive buffer by giving the OM R II the starting • 
address of the buffer and the character count in SEL 4 and SEL 6. The OM R II can accept up to 64 
recei ve buffers. 
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OMR 
(HOX) 

1 SEC 
TIMER 

OMR 
(HOX) 

1 SEC 
TIMER 

START 

START 

START 

START 

START 

NO STACK 
RETURNED 

START 

START 

START 

START 

OMR 
(HOX) 
1 SEC 
TIMER 

OMR 
(HOX) 

- - - - - - .... , 3 SEC 

STACK ./' TIMER 

Mit 2231 

Figure 3-9 Start / Stack Sequence Timer 

NOTE 
DMC II can only accept a maximu m of 7 buffers. 

If the Resume feature is to be used. the maximum number of receive buffers is limited to eight. I r the 
OM R II has more than eight buffers. it will only save up to eight after Resume. For example. if 
DMRII has aUF I, aUF 2 ..... BUF 20 after a Shutdown/ Resume operation. the DMRII will only 
retain aUF I. aUF 2 •.... BUF 8. The format for RBA / CCI is shown in Figure 3·\0. 

The starting address of the receive buffer is contained in SEL 4 and the two most significant bils of 
SEL 6. The buffer size is contained in the remaining bits of SEL 6. Buffers range from I to 16.383 
bytes. The buffer size should be limited to a practical size large enough to accommodate the longest 
message expected. Each buffer corresponds to one DDCM P data message. 

NOTE 
The user program should give a hi gher priori ty to 
assigning all receile buffers before it assigns any 
transmit buffers. For example, if SClcn receive and 
selen transmit buffers are to be assigned, the pro
gram should assign all selen rceeile buffers before 
assigning any transmit buffers. 

3.3.4 T ransmi l Buffer Address/Character Count In (TBA/CCI) 
The TBA/ CCI allows the user program to assign a transmit buffer by giving the DM R II the starting 
address of the buffer and the character count in SEL 4 and SEL 6. The DM R II can accept up to 64 
transmit buffers. 

NOTE 
DMCI t can onl y accept a max imum of §clen buf
fe rs. 

If the Resume feature is to be used, the maximum number of transmit buffers is limited to eight. If the 
DM R II has more than eight buffers. it will only save up 10 eight after Resume. For example. if 
DMRII has BUF I, BUF 2 ..... BUF 20 after a Shutdown/ Resume operation. the DMRll will only 
retain aUF I, BUF 2 ..... BUF 8. Buffers range from I to 16.383 bytes. 
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Figure )-JO Receive Burrer Address/ Character Count 
In Command Format 

3 

5 

, 

) SElO 

) SEl2 

) SE14 

) SEl. 

The maximum size or the transmit burrer is a ractor or the line speed and the reply or selection timer 
value. The time (T) required to transmit each burrer should be less than either the reply timer value 
(FOX) or the selection timer value (HOX). The user can optimize the burrer size using the rollowing 
rormula: 

T = (Character Count + 20) X 8 or Character = (T X Line Speed) - 20 
Line Speed Count 8 

Where: 

T = Seconds (should be less than the) second REP/ Select Timer) 

Line Speed"" Bits per second (b/ s) 

Character Count"'" Number or bytes 

Each buffer corresponds to one OOCMP data message. The [annat ror this command is shown in Figure 
3-11. 

3.3.5 Halt Request Command 
The Halt Request command rormat is shown in Figure )-12. 
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Figure )-11 Transmit Buffer Address/ Character Count 
In Command Format 
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7 

I SElO 

I SEL 2 

I SEL' 

I SEL6 

Halt Request allows the user to request a controlled DM R II shut down: that is. in the proper order 
Halt Request is the only formal method used to shut down the OM R. 

CAUTI ON 
If the HaU Request command is issued wi th out
standing transmit buffers, the DM RII ~i11 abort a 
trans mission in progress. 

The OM R II shutdown sequence is as follows: 

I. Clear data terminal ready (DTR). This condition is performed only when a Halt Request 
command is issued. It does nol occur during a ratal error shut-down. 

2. Return all queued up Cont rol Outs. 

3. Dump the Base Table to local CPU Memory. The DMR 11 will wait up to three seconds for 
data set ready (DSR) to clear. before issuing Control Out "'ith Halt Complete. 

4. Initialize the scratch pads and RAM location 0-400. and reset the M8203 line unit. 

• Data ports are not used for the Halt Request command. 
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Figure 3·12 Halt Request Command Format 

3.4 OUTPUT COMMA 'DS 
Output Commands provide a means for the OM R 11 to report various normal or abnormal (error) 
conditions pertaining to the data transfer process. There are two basic commands: 

• 
• 

• 

• 
1. Buffer Address/ Character Count Out. which is further categorized into receive or transmit • 

buffers. and 

2. Control Out. 

The Buffer Address/ Character Count Out command is used to report normal transfer completions to 
the user program. Control Out is used to report abnormal (error) conditions. In either case, if the 
Interrupt Enable Out (lEO) bit is set, the OMRII will interrupt the CPU to vector XX4.lfthe lEO bit 
is disabled (0). the user program, by sensing Ready Out (R DO). assumes the responsibility of recogniz· 
ing that an output command is pending. 

When the output command is complete, the user program can execute an Input Command. However. 
the OM R 11 will not recognize an input request until output command servicing is completed. 

3.4.1 Recehe Buffer Address/ Character Count Out (RBA / CCO) 
This command is used by the OM R II to report successful completions of receive buffers to the user 
program. The format for this command is shown in Figure 3·13. 
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Figure 3-13 Receive Buffer Address/ Character Count 
OUI Command Format 
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I SEl' 

I SEl4 

I SEL • 

MK 2221 

The address of the completed buffer is contained in SEl4 and the two most significant bits (MSB) of 
SEL 6. while the actual received character count is contained in the remaining bits of SEl 6. 

In the normal DOCM P mode. this command indicates that: 

• Cyclic redundancy checks (eRe) are good. 
• The sequence number is correct. 
• The protocol requirement checks are good, and 
• The data is stored in memory (DMAed). 

In DDCMP Maintenance mode, the following is valid: 

• CRCs are good, 
• Protocol requirement checks are good. 
• Data is stored in memo ry (DMAed). 

3.4.2 T ransmi t Burrer Address/Character Count Out (TBAjCCO ) 
This command is used by the DMR 11 to report successful completions of transmit buffers to the use r 
program. The address of the completed buffer and character count are contained in SEL 4 and SEL 6. 
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In normal OOCMP mode. this command indicates: 

• The data was successful!) transmitted and 

• An acknowledgement for that message has been received from the remote station. 

This command "hen issued in OOCMP Maintenance mode onl) indicates: 

• Data ",as transmitted. 

Figure 3·14 illustrates the rormat ror this command. 

3.4.3 Control Oul 
The OM R II informs the user program of unusual or error conditions Involving the microprocessor 
hardware. use r program. physical link. or remote station by means of the Control Out command. 

• 

Some error conditions are non-ratal: that is. arter taking the appropriate action. such as assigning • 
more buffers ror No Burrer Available. normal data transrer operations ma) continue. Other error 
conditions are ratal, causing the OMRII to shut do"n. Fatal errors require the user program to 
reinitialile the DMR II. The rormat ror this command is shown In hgure 3-15. 

The port (SEL 6) bit descriptions ror Control Out are listed 10 Table 3·6. 

, 
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I SA 17 
I 

7 
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I I I 
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I I I I 
0 0 0 
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I I I I I I 
I I I I I I 

BUFFER ADDRESS LOW BYTE 4 
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CHARACTER COUNT lOW BYTE " 
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" 5 4 3 2 o 

Figure 3-14 Transmit Burrer Address/Character Count 
Out Command Formal 

3-24 

3 

5 

7 

I SElO 

I SEL 2 

I SEL4 

I SEL" 

• 

• 

• 



• 

• 

• 

• 
• 

• 

: I I I I I I 

I , I I I I I 
I 

: 
I I I 

I I I 

I I I 
I I I , 

BSEL 

) 
0 

SEL 0 

I I I i , CONTROL OUT 
I I I I I , 0 0 1 

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

2 

) SEL 2 

J 

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

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

4 

) SEC4 
S 

START IOISCON I I MSG I MAINT I I TIME I NAK NO 
I TOO I I I THRES RCVD I I 

LONG 
I RevO BUF OUT 

I I I I I I HALT I NON 

I I I I I I COMP I EX-MEM 

• 
) SEC. 

7 

7 • 5 4 J 2 o 
loll( 2229 

Figure 3-15 Control Out Command Format 

3.5 PROGRAMMING TECHNIQUES 
This section provides various recommendations and considerations necessary for the user program to 
properly interface to the OM R I I microprogram. 

These considerations are further defined in terms of DDCMP Normal Mode and ODCMP Mainte
nance Mode. The state diagram in Figure 3- 16 shows the relationship of each command to the 
DOCM P states. 

Specific areas for consideration are summarized below and afe explained in detail in subsequent panl
graphs. 

• Proper command sequence 

• Execution of input commands with the Resume feature 

• How to distinguish DMRII from DMCII 

• Implementation of DDCMP Maintenance Mode 

• Execution of remote load detect 

• Er ror detection 
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Table 3-6 Oala Port Bit Descriptions With Control Out 

Name 

NAK 
Threshold 

Time Out 

o Bu ITer 

Status 
Type 

Error/ Non
Fatal 
(Protocol) 

Error/ Non
Fatal 
(Protocol) 

Error/ Non
Fatal (User 
Program) 

Description 

This error is reported when persistent line errors 
occur. resulting in protocol A K to be sent or 
received. When consecutive NAK transmissions 
or NAK receptions occur, they are counted in 
their respective threshold counter. When the 
threshold value or seven is reached. Ihis error is 
reported. Each threshold counter is cleared 
when the threshold is reached or when the ope r
ation it is monitoring is performed correct ly. 

When consecutive REP transmissions occur, they 
are counted in the threshold counler. This eTTor is 
reported when the threshold vaJue of seven is 
reached. Each threshold counter is cleared when 
the threshold value is reached or when the opera
tion it is monitoring is correctly perfonned. 

This error is reported for thc follO\l.ing condi
tions: 

• 
• 

• 
OMRII has received seven AKs because of 
No R(.'Ccive Buffer Available at the remote cnd. • 

Maintenace 
Received 

Message 
Too Long 

Not Used 

Disconnect 

Error Fatal 
( Protocol) 

Erro r Fatal 
( Program) 

E rror 
Non-Fatal 
( M odem) 

There .... ere seven attempts to receive a message 
..... ith No Buffer A vailablc. 

A DOCMP Maintenance message format was 
received while the DMRII was in DDCMP 
Run / Start or ASTRT mode. The message caus
ing this condi tion is lost and the DM R II is 
forced to shut down. 

A received message or transmitted message is 
larger than the assigned buffer (incluuding main
tenance messages). The OM R II will have shut 
down by the time this error is reported. 

Ind icates that an unexpected drop in DSR (EIA 
Interface CC ITT- I07) was detected. 

NOTE 
On applications using a switched net~ork ,ia dial-up 
modems, the ON-to-OFF transition of OSR could 
indicale that the connection has been terminated and 
a redial or call set up may be required . 
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Table 3~6 Data Port Bit Desc riptions With Control O ut (Cont) 

SEL 6 Na me Status Description 
Bit Type 

7 Start Error Fatal A protocol Start message was received while the 
Received (Protocol) DMRI I was in the OOCMP Run state. The 

DMRll will complete shut-down by the time 
this error is reported. This error is nol reported 
when the DMRl l is in OOCMP Maintenance 
Mode. 

S Non- Error Fatal A non-existent memOf) (UNIBUS address time 
Existent (Program/ out) condition has occurred on a receive or 
Memory Hardware) transmit data operation, or a Base Table up-
{ XM date/ read operation. 

The OM R 11 has completed the shut-down by 
the lime this error is reported. 

9 Halt This condition is reported following completion 
Complete of the Halt Request Command or programming 

error: that is. a character count of lero on Tr:.Jlls· 
mit or Receive BA ICC In. or assigning Control 
In or BA ICC In before Base In. Refer to section 
3.3.5 for the proper shutdown sequence. 

10-15 Not Used Reserved. 

3.5.1 Input Comma nd Sequence 
The sequence in which the user program issues input commands is critical. The following identifies the 
proper sequences. The command sequence is listed in Table 3· 7. They are shown in the correct order 
of program execution. 

Initialization is the first function that the program must perform. This action is required to reset both 
the OM R II hardware and firmware to the initialized (operational) state. 

Base In is the only command that the user can issue fbllowing initialitation. Any other commands 
issued before Base In will cause a procedure error. resulting in a DMR 11 shut-down. This will require 
the program to reinitialize the OM R II. 

Control In shou ld be issued following Base In. After issuing Control In. the user program can assign 
either receive or transmit buffers to the DM R I I. The sequence of issuing one or the other is not 
critica l, however, the program should give priority to assigning all receive buffers before any transmit 
buffe rs. Halt Request can be issued at any time. 

3.5.2 Base In Command wi th Resume Feature 
The Resume featu re can be implemented during a Base In by the program setting SEL 6 bit 12. 
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BASE IN/ CaNT IN 

ISTRT 

RECEIVE STRT 

ASTRT o RECEIVE 
STRT 

RECEIVE STACK 

RECEIVE STACK 
ACK,lRESP= 0 
DATA MSG/ RESP=O 

RUN 

MASTER 
CLEAR 

1 
HALT 

BASE IN/ CaNT INjMAINT 

MAINTENANCE 

NXM 
MESSAGE TOO LONG 

NXM ERROR, STRT RCVO, OLE RCVO, HALT COMMAND 

MSG TOO LONG, HALT COMMAND 

OLE RCVD 
SHUT-DOWN 

MI(-2237 

Figure 3-16 DMRII Protocol State Diagram 

The proper command sequence to implement a shut-down and then resume, is as follows: 

Input Commands 

Halt Request ;shutdown DMRll 

Master Clear :optional (initialized internally by Halt Request) 

Base in with Resume set ;resume DMR II 

Control In ;To select half-duplex or full-duplex 
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Command 

Initialization 

Base In 

Control In 

Buffer Address/ 
Character Count In 

Halt Request 

Table 3-7 DM R II Command Sequence 

Description 

Master Clears the OM R II and places it in the operational slate. 

Only command allo'A-cd after Master Clear. Assigns the Base 
Table to the OM R II and prepares for prolOcol slartup. 

Sets DMR II in either half-duplex or fullduplex mode and either 
DDCM P Normal (Run) or Maintenance Mode. Also establishes 
a onc or three second Start timer. 

Assigns receive or transmit burrers. Can assign up to 64 buffe rs. 
All receive buffers should be assigned first. 

The Halt Request command can be issued b) the user program 
at any time to formally shut down the OM R II. 

The Resume feature causes the DMRII to read the Base (able content from the CPU memor) and 
store that data in the DMR II RAM . This information shou ld be the updated Base Table resulting 
from the previous shut-down. The information contained in the Base Table will determine whether the 
DMR I I will Resume operation in the Run. ISTRT. ASTRT or M;'lintenance Slate: that is. protocol 
start up is not required . However, if the remote end has abandoned the process due to protocol time 
out. it will be necessary to rcinitialize. 

Buffers assigned to the OMR II prior to shut-down (up to a maximum of eight receiyc and eight 
transmit buffers) will sti ll be assigned when the operation resumes. If there are more than eight out
standing receive or transmit buffers. they will be lost. 

I. 
NOTE 

During shut-down and subsequent Base In 
",jth Resume, the Base Table must NOT be 
altered. If modified , the OM R 11 could re
sume in an undefined state. 

2. To use this feature. the number of transmit or 
reeehe buffers must be less than eight each. 

3. Wheneler the Base Table is "'rillen to or read 
from main memory, resulting from a shut
do~n or Resume operation, 64 back to back 
OMAs (5-10 microseconds apart ) are execued 
to transfer the Base Table. Therefore the user 
must be aware of the effect of the high ra te of 
OM As on the rest of the system. 
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3.S.3 Distinguishing DMR II from OMCII • 
If the user program needs to determine if it is interfacing with a DMCII or a DMRII. The user 
program can e"ecute the procedure listed belo" as part of the initialization sequence. 

I. Load any number (except IS. 2S. 100S or 2008) into BSEL 3. 

2. Set Master Clear bit (with or without microdiagnostics enabled). 

3. Wait for the RUN bit (maximum of 6.4 ms). and 

4. Check BSEL 3. 

The unit is a DMRII if BSEL 3 contains either Is. 2s. 1008. or 200M. 

NOTE 
If the microdiagnoslic is disabled. BSEl3 ~ill con
tain 100g (Test Inhibited). If enabled. BSEL 3 ~iII 

contain 18. 28. or 200g. 

The unit is a DMCII if BSEL 3 contains the same number that "as written In step 1. 

3.5.4 DDCMP Maintenance Mode Operation 
Maintenance Mode provides the mechanism to implement do"n-line program loading or restart
ing / maintaining satellite computer systems via remote load detect (RLD). In this mode. a special 
message format (main tenance message) is used to execute this feature. Messages in this format are 
subject to error checking but are unsequenced (not numbered). unacknowledged. and not automat
ically retransmitted by the microprocessor. Because of this. it is necessary for the user program to 
recover from any error conditions by utilizing time outs to retransmit the message. 

To enLer the DDCMP Maintenance Mode. the DMR II must be initialized and issue a Base In with the 
Resume bit cleared. followed by the Control In with the Maintenance bit (SEL 6. bit 8) set. 

• 

• 
_. 

3.5.4.1 Data Transfer - Once in DDCMP maintenance mode, maintenance messages can be sent and 
received like data messages. On transmission,the data portion of the message is taken from the assigned 
butTer with the DMRII generating the header and CRCs. On reception. only the data portion is placed in • 
the available assigned butTer. Messages not in OOCMP maintenance format, havingincorrectCRCsorno 
receive buffers are simply discarded. 

When operating in conformance with MOP. the DMR 11 must be operated in a single buffered man
ner, causing 3 line turnaround after each message is transmilted. When a host computer wishes to 
restart a satellite computer system. it must send the appropriate MOP messages as described in section 
3.5.4.2. 

3.5.4.2 Unattended System Control - Unattended system control (down-line load/remote load detect) 
is accomplished using the maintenance operation protocol (MOP), version 2 .0. There are two basic 
considerations when using MOP: down-line load (originating station) to remote end and remote (boot 
station) request for down-line load. 

The Enter MOP Mode message is used to cont rol an unattended satellite system. This message. to- • 
get her with the appropriately configured hardware, causes the DMR 11 to stop current operations. 
forcing the computer to transfer control to a resident MOP program or bootstrap. 
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Whenever the microprocessor is running. it constantly scans the line for a DOCM I) mainlcnacc mes· 
sage (OLE) containing an Enter MOP Mode data field. 

The data portion of this message contains five bytes. The first byte contains the number code six. The 
rema ining four bytes contain the password. which must malch the password assigned to the line unit. 
All four passwords must be the same. 

In order to execute down·line load to the remote station. the follo .... ing conditions must be true: 

I. The password Switch Pack (E\34 on the line unit) is NOT sct 103778_ 

2. All four passwords in the Enter MOP Mode message match the password selected b) S\,itch 
Pack E I34 on the M82031ine unit (except 377). 

3. The data eRe for the ENTER MO P message is good. 

Once these conditions are satisfied, the OMR 11 will write via direct memory access (OMA) 173XXX 
into memory location 24 and zero to location 26 follo\\ed by pulling AC LO to initiate a power up 
recovery. The power up recovery causes the CPU to transfer control to a primar) MOP program 
residing in a boot module such as the M93 12 with the OECNET boot ROM at location 173XXX. The 
designation XXX is the content of the boot offset which is selected by the offset Switch Pack E 121 on 
the M8203 line unit. (switches ]·8). 

I f any of the three conditions are not satisfied, the OM R I I will treat the Enter MOP mode message as 
specified in Table 3-8. 

Figure 3-17 illustrates the procedure for remote load detect and the required handshakes to execute 
this feature. This procedure assumes that the remote device is configured for the appropriate password 
and offset to implement the bootstrap feature. A ppcndix E provides a detailed description for execu
ting and testing the: bootstrap. 

Table 3-8 Invalid Enter MOP Message Response 

Cond ition 

OMRI I in Halt or 
Initialized mode 

OMRII in Run, ISTART 
or ASTART mode 

OM R I I in Maintenance 
Mode 

3.6 BASE TABLE COU TERS 

Acti on 

No action taken. 

OM R 11 will enter the Halt state and notify the program that 
a maintenance message (OLE) was received. 

If a receive buffer is available and the message contains a 
CRC error, the message will be discarded and the error 
counter incremented. 

After Base In and Control In are issued by the software, OMRII will periodically update the internal 
counters from its RAM location 2 through 42 (see Figure 3-18) to the Base Table assigned. These 
cumulative error counters sta rt at 0 and wrap around back to 0 when the maximum count is reached. 
These counte rs are updated approximately every second. 
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• BASE 
TABLE 
ADDRESS BASE TABLE ALLOCATION 

;NAME 
;----
; 

000000 UPINDX ; I BASE TABLE UPDATE INDEX POINTER 
0SSUI UPLMT ; I BASE TABLE UOPATE LIMIT 
"1'1"002 SASTSL ; , BEGINNING OF BASE TABLE DATA (ALWAYS .. U0) 

0000133 NRNBr ; @ NAKS RCVD - BUFFER TEMP UNAVAILABLE (REASON ., 8 . ) 

"1""'''4 NRHeE ;@ NAJ(S RCVD - HEADER Bce ERROR (REASON .. 1.) 
000005 NRDCE ;@ NAKS RCVD - DATA Bee ERROR fREASON '" 2 .) .. --- IN DDCMP MAINTENANCE MODE THESE 

IN-BOUND ERRORS ARE RECORDED BUT • NO NAKS ARE SENT. 

0eIHJ06 NSNBF ;@ NAKS SENT - BUFFER TEMP. UHAVAI LASLE ' REASON - 8 . ) .. 
0001H'17 NSHCE ;@ NAKS SENT - HEADER Bee ERROR (REASON ., 1.) •• 
"I"Hn0 NSDCE ; @ NAJ(S SENT - DATA Bee ERROR ( REASON - 2 . ) .. 
1"""51 1 RST ;@ REPS SENT - CUHUL REP SENT. 
IHHHH2 RRCY ;@ REPS RCVD - CUHUL REP RCVD . 

000013 HRREP ; , NAKS RCVD - REP RESPONSE (REASON ., 3 . ) 

000014 NRROV ; , NAKS RCVD - RCV OVERRUN , REASON .- .. ) 
99'HIlS NRHFM ;, NAKS RCVD - MSG HDR FORMAT ' REASON .. 17 . ) 

• O00016 NRMTL ; , NAKS RCVD - MSG TOO LONG (REASON .. 16.) 

900917 NSREP ; , NAKS SENT - REP RESPONSE (REASON .. 3 . ) 

990020 NSROV ; , NAKS SENT - RCV OVERRUN (REASON .. . . ) .. 
999921 NSHFM ; , NAKS SENT - MSG HDR FORMAT ' REASON .. 17 . ) .. 
990922 XUNDR ; , XMIT UNDERRUN COUNT . 

009923 CFAIL ; , CALL SET UP FAILURE COUNT. 

999024 CTSCNT ; , CTS FAILURE COUNT . 

• 999925 CDLCNT ; , CARRIER DETECT LOST COUNT ;, (WHI LE RECEIVING) 

988926 RCVIDL ;' RECEIVER INACTIVE COUNT . 

909927 STRCNT ; , STREAMING TIME-OUT COUNTER 

909930 XMBYT ;, TOTAL NUMBER OF BYTES TRANSMITTED . ;, I INCLUDING RETRANSMISSION , 32 BIT 
; , COUNTER) 

099934 RCBYT ; , TOTAL OF BYTES RECEIVED . , NOT 
; , INCLUDING DUPLICATE OR OUT OF 
; , SEQUENCE , 32 BIT COUNTER) 

090049 ICSEL ; , INCOMPLETE SELECTION COUNTER 
990941 NRSEL ; , NO REPLY TO SELECTION COUNTER 

Figure ) · 18 OM R I I Base Table Error Counters 
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3-33 



3.7 MOODI CONTROL 
There arc (\1.0 levels of modem cont rol available in the OM R I I. The first level is provided by the 
M820J hardware and the second is provided by the OM R II microcode. 

3.7.1 ~Iodem Conlrollmplementl'd in M820) 

3.7.1.1 1\lodem Ready Lockout of RTS - Bil 3 of line unit Register 13 is data mode (modem ready) or 
data set ready (Circuit EIA eej CC ITT-I 07). Unless modem ready is asscrlcd by the modem. M8l03 
will not present request (0 send (Circuit EIA CA j CCITT-I05) to the modem. 

3.7.1.2 Half Duplex Mode - Bit 4 of line unit Register 13 is the half-duplex bit: jf sct. it indicates that 
the line unit is set in the half-duplex mode. In half-duplex mode. there is hard'~arc interlock to prevent 
the line unit from Iransmitling and receiving simultaneously. While the receiver is actively receiving or 
ca rrier detect is asserted. the data loaded into the transmit si lo will not be loaded into the USYRT ror 
transmission and thererore RTS will not be presented to the modem. Similarly. \\ hile Ihe transmitter is 
transmitting. the receiver is disabled rrom receiving data. 

OTE 
This hardware interlock Mill prc\cnt the M8203 linc 
unit from being used in half-duplcx mode on a full
duplex modem. M'ilh the continuous carricr option in
stalled. 

3.1.2 \1odem Conlrollmplemented in DMRJt Microprogram 

3.7.2.1 AUlo-Answer - When the DM R II is installed on a switched line. Switch Pack E 134 switch 9 
should be placed in the OFF position. This enables the DMR II to monitor RI and DSR. utilizing a 20 
second timer to answer and control incoming calls. With the switch in the ON (auto-answer disable) 
position. the DM R II asserts DTR immediately following system initialization or M aster Clear, allow
ing the DM R II to answer an incoming call. The call. however. is not terminated until the user pro
gram issues a Halt Request or the remote end terminates the call. 

I. 
OTE 

The ON to OFF transition of RI starts the 
DMR II 20 second timer. For the auto-answer 
feature to be affecthe, the "Ring Indicator 
Constantly ON after Call" option on the 
modem must nol be installed. 

2. Asserting DTR after Masler Clear is required 
to maintain compatibility with DMCII. 

When the auto-answer feature is enabled, and when RI is detected. the DM R II takes the appropriate 
action as described below: 

I. Before Base In / Control In (Remote Load Detect Enabled) 

Remote load detect is enabled when the bootstrap password is not 377. When the DMR II 
detects the ON to OFF transition of RI , it starts a 20 second timer. If a valid Enter MOP 
message is not recieved before the timer expires, the DM R II d rops OTR and waits up to 
two seconds for OSR to clear before asserting OTR again fo r the next call. The numbe r of 
call sct up failures arc counted in the CFAIL error counter. 
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NOTE 
If RI is not asserted by the modem on an incoming 
ca ll and the modem sets DS R, the DM R 11 sta rts the 
20 second call set up timer. 

2. Before Base In/ Control In (Remole Load Delect Disab led) 

3. 

Remote load detect is disabled when the bootstrap password is 377. When the DMRI I 
detects RI. it drops DTR to disconnect the incoming call. 

After Base In/ Control In 

When the DMRII detects RI. it asserts DTR and starts a 20 second timer. If the DMR 11 
does not receive a valid DOCM P header and DSR before the timer expires. it drops DTR 
and waits up to two seconds for DSR 10 clear before asserting DTR again for the next call. 
The number of call set up failures are counted in the CFA I L error counler. 

3.7.2.2 Data Set Ready Glitch - In ISTRT. ASTRT. Run, or Maintenance Mode. once the DMRII 
has received dala set ready (Circuit CC/ 107). any DSR drop is reported by the OMRII to the user 
program via a Control Out/ Disconnect Error. It is not a fatal error. When the OM R II drops OTR on 
a call set up time out. the DSR drop is not reported by Control Out. 

3.7.2.3 RTS - crs Delay - Any time the OMRI I attempts to transmit b) presenting RTS (Circuit 
CC/ 105) to the modem. it will wait up to two seconds for CTS (Circuit C8/ 106) to be returned. If the 
two second time out occurs. the OM R II will increment a CTS Fail Counter in its memor). If OM R II 
is not in the Halt state. this counter will be updated to the Base Table in PDP·' I and VAX-II /180 
memory. 

'OTE 
DM RJI exits from the HALT sta te after chc user 
program has issued Base In and Control In. 

3.7.2.4 Loss of Carrier Detect - Whenever Carrier Detect (Circuit CF / I 09) is dropped by the modem 
for greater than 500 ms while the DMRII is still receiving. the carrier detect lost counter in DMR II 
memory will be incremented. If OM R II is not in the Halt state. then the error counter in the Base 
Table will also be updated. 

3.7.2.5 Receher Inaethe Check - In ISTRT. ASTRT. Run. or Mainlenance states. the following 
receiver inactive checks are made: 

• In full-duplex mode. if a valid message header, including SOH. ENQ or OLE. has not been 
received in 20 seconds. a receiver inactive counter is incremented. 

• In half-duplex mode . if the total selection interval time. before a valid DDCMP header is 
received. is about 20 seconds. the receiver inactive counter is incremented. 

3.7.2.6 Modem S ta tus Read During Input Comm and - This feature provides the user program with the 
option of reading (monitoring) modem status. Modem status is updated by the OM R II to SEL 4 and 
BSEL 6 each time RDI is asserted in response to RQ I. Refer to section 3.2.3.2 for details on this 
feature. 
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3.7.2.7 Data Terminal Ready Control - The DMRII microcode controls the data terminal ready 
signal as follows: 

I. DTR is set when: 

a. Master clear is performed, 

b. Auto-Answer (E134 switch 9 OFF) is enabled and the DMRll detects RJ. or 

c. The user issues Control In. 

2. OTR is cleared when: 

u. The system powers down. 

b. The user issues Halt Request, or 

C. The 20 second call set up timer expires. 

NOTE 
Ir the link is established (D SR asserted) and 
auto-answer is enabled, the DMRII d rops DTR 
20 seconds after a M aster Clear (provided that 
Base In/Control In are no t issued). 

3.8 DMRl l DATA LI N K FUNCTIONS 
The OM R II implements OOCM P and provides a number of functions to the user during what is 
referred to as a session. A session is defined as that period beginning immediatel) after the user assigns 
Base In and Control In and ending when the user issues a Halt Request or a fatal error occurs. forcing 
the OM R II to shut down. 

The functions that are provided during each of these sessions 'Ire listed below: 

• 

• 

• 
1. Creates an error·rree data path. DMRII transfers dat:1 bct""ccn protocol users over a phys· • 

icallink. while maintaining data integrity within some small undetected crror probability. 

2. Transfers messages in proper sequence. Messages will be delivered from one user to the 
other in the same order as they are sent. even though the DM R 11 may require the use of 
retransmission for error recovery. 

3. Manages the characteristics of the channel. I f the channel requires arbitration of transmis
sion requests. the OM R II is responsible for that managemcnt. 

4. Interfaces to modem control signals. The DM R II intcrfaces with signals necessary for the 
operation of the physical channel. 

5. Accesses data in blocks consisting of byte quantities. The OM R II accepts data in blocks 
consisting of 8-bit bytes. All 256 8-bit combinations are transmittable and transparent to 
OOCMP. However. the CRC- 16 error detection polynomial used is most effective with 
blocks up to 4093 bytes long. 
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6. Provides restart o r initialization notification . If the other cnd of the link reset') or iniliali/c'i. 
the OM R II will notify the user. 

7. Provides start and stop con trol. The user controls the protocol and can slart (or reiniliah/c). 
and SLOp (or halt) the ope rat ion of the DMR 11 

8. Provides notification of channel error. When a persistent error IS detected. the user is noti
fied of such a condition. Such errors migh t be (a) ;J high bit error rale; (b) o ut ages: (e) 
nonexisten t com municatio ns: or (d) modem fai lure. 

9. Provides a maintenance mode. The OM R I I crea tes a data envcto pe \\Hh bit error-dctcction
on ly capabi lity for use in diagnostic tcsting and .. ystcm bootstrapping functions. 

NOTE 
In order 10 reCOlcr from Ihe premature termination 
of a session, forcing OM R I J to shut do\'t n, by II 

hard\'tare or modem failure, the user should imple
ment higher le\el protocols to ensure s) nchroniz8tion 
of the t\'to communicating de\ices bet\'teen sessions. 
Since the OMRJI or DDCMP guarantees these 
functions \'tilhin each session only, it is the user's re. 
sponsibility to implement a higher le\el protocol in 
order to pro\ide an additionalle\el of error reco\er). 
guaranteed delhery, and sequentiali!) . 
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4.1 SCOPE 

CHAPTER 4 
SERVICE 

This chapter provides information for servicing the OM R J I. It includes the maintenance philosophy, 
maintenance functions. preventive maintenance. and corrective nl:lintcl1ance. The seclion on correc
tive maintenance contains brief descriptions of thc diagnostics associated with the OM R II. 

4.2 MAINTENANCE PHILOSOPHY 
The field replaceable unit (FR U) for the OM R II is either a faulty module or cable. Training of field 
service personnel is directed 10 functional and application troubleshooting. using diagnostics. for fault 
isolation to the FRU. Spare parts for module repair arc not stocked in Ihe field. Typic<I! applications 
oCthe DMR 11 do not permit lengthy troubleshooting sessions and component troubleshooting . repair 
requires. at least. a 16'channellogic analyzer . 

CAUTION 
When inserting or remo\ing the M8207-RA micro
processor module, be sure not to dislodge the priority 
plug or control read only memories (CROMs). 

Ensure that the CROM is seated firmly and in the proper socket: otherwise erratic operation of the 
OM R 11 may result. 

4.3 MAINTENANCE FUNCTIONS/ MAINTENANCE MODES 
The maintenance functions are available to the OM R II via the maintenance control and status regis
ter (CSR) (BSEL I). Maintenance and system tests constitute the Maintenunce Modes. 

4.3.1 Maintenance Register (BSEL I ) 
This register contains the high byte of address 76XXXO. A brief description of the CSR byte is pro
vided in Chapter 3. The byte format and bit descriptions are provided in detai l in this section. 

15 14 13 12 II 10 9 8 BSEL I 
RUN MCLR MICRO STEP LU ROM ROM STEP 

DIAG LU LOOP OUT IN UP 

BSEL I contains all maintenance functions. including Master Clear. and is not intended for normal 
user communications between the PDP-II program and the microprocessor. These functions override 
all other control functions. All bits are read/ write: only Master Clear is functional if the BSEL I Lock 
Out switch is set (refer to Chapter 2). Table 4-1 describes the bit functions of BSEL I. 

4.3.2 Maintenance Modes 
The OM R II microprocessor can be tested by two basic modes: 

• Maintenance and 

• System Test (free-run ning). 
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The DM R II line unit can be tested by three basic modes: 

• Single Step Internal Maintenance. 

• System Test Internal Maimenance. and 

• External Maintenance. 

" .3.2. 1 ~ I a i n tenance Mode - The Maintenance Mode can be invoked using selected bits of BSEL I. 
These can be used to hah the microprocessor (clear bit IS). step the microprocessor (set bit 8). examine 
the current CROM location (assert bit 10 and examine SEL 6). and override the current CROM 
instruction with a different instruction and c,ecute the ne" instruction (lo~ld SEL 6 "ith the ne" 
instruction. assert bits 8 and 9. then clear bit 8). 

I. 
lOTE 

Be sure Ihal BSEL I Loc k Out BST S~ itch I. 
E8S is ON 10 allo~ access to Ihe mai ntenance 
bits in B5EL I. 

2. With the BST switch OFF. it is still possible 
to Master Clea r the microprocessor b) sell ing 
bit 14 of BSEL I. 

• 
• 

• 
4.3.2.2 S)stem Test - System Test Mode tests the functionalit) of the microprocessor and line unit • 
running at full speed and utili/ing the control ROM. 

NOTE 
Run Inhibit S~itch 7, E28 must be ON to use this 
mode and ensure normal opera ting condilions. 

4.3 .2.3 Single Step Inlern al Maintenance Mode - This mode is sclcclcd by the user program setting 
LV Loop and clearing Run bits 11 and 15 of SEL O. This mooe allows for checking most of the line unit 
without disconnecting the M8203 from the mooem or from the triaxial cable. Line unit signal 08 LPBKL 
is set to keep the transmitter output active, looping the output back at TIL leve ls to become the receiver 
inpuL Line unit Request to Send (RTS) and Data Terminal Ready (OTR) signals are held cleared. The 
clocking source is the 0 16 Step LU signal from the microprocessofwhich becomes 0 I Step LV at the line 
unit. The user program generates the clock signal which sets Step Line Unit bit 12 of SEL O. 

4.3.2.4 System Test Internal Maintenance Mode - This mode is selected by the user program setting 
Line Unit Loop bit 11 and bit IS (Run) of BSEL I . This mode alloYos the program to perform an off
line system test by free-running the OM R 11 and checking the line unit without disconnecting the 
M8203 from the modem or from the triaxial cable. The transmiller output is looped back at TTL level 
to become the receiver input. The clock source is the OMR II maintenance clock which is 48K b/ s. 

4.3.2.5 External Maintenance Mode - External Maintenance Mode is selected by the user program 
placing the OMR 11 in normal running mode (bit II clear and bit 15 sct) and terminating the cables 
with a test connector. 
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The M8203 options are configured as fo llows: 

I. DMRll-AA (for RS-232-C; RS-423-A) 

• The modem must be disconnected and the 1-1 325 lest connector must be attached to the 
BCOSD-25 cable. 

• Data fate switches (switches 8. 9. and 10 of E39) select the clock rate. This clock signal 
is looped back in the H325 to simulate modem transmit and receive clocks. The data 
rate for this application must not exceed 56K b/ s. 

• Modem control signals arc tested for proper level conversion and cable paths. These 
signals are looped back in the H325 as shown in the signal flow of Figure 2-SE. 

2. DMRII-AB (CCITT V.J5/ DDS) 

• The modem must be disconnected and the H3250 tesl connector must be attached to 
the BC05Z-25 cable. 

• Data fate switches (8. 9, and 10 of E39) select the clock rate. This clock signal is looped 
back in H32S0 to simulate modem transmit and receive clocks. 

• Modem control signals are tested for proper level con'version :Ind cable paths. These 
signals are looped in the H32S0 as sho"n in the signal now of Figure 2·SB. 

3. OMRII·AC (for Integral Modem local use) 

• The local link connections of the BeSSA connector panel are disconnected at the local 
panel and the FDX switch on the SCSSA connector panel is switched to half-duplex to 
accomplish the external loopback. 

CAUTION 
If DM R I I is connec.ed '0 another running OM R I I , 
disconnecc the cable at the SeSSA connector panel 
du ring diagnostic execut ion. 

• Data rate switches (8. 9. and 10 of E39) select the clock rate. This data is looped back 
through the BeSSA connector panel to test. transmit. and receive data. The data rate 
for this application must not be less than SOK b/ s. 

4. DMRII-AE (for RS-422-A interface) 

• The modem is disconnected and a H32S1 test connector is attached to the BeSSO-33 
cable. 

• Data rate switches (8, 9. and 10 of E39) select the clock rate. This signal is looped back 
through the H32S1 to simulate modem transmit and receive clocks. 

• Modem control signals are tested for proper level conversion and cable paths. These 
signals are looped in the H32S1 as shown in the signal flow of Figure 2-50. 

4.3.3 Ma intenance (LED) Indicators 
Six light emitting diodes (LEOs) are installed on the M8203 line unit to permit visual observation of 
certain conditions. Five of these pertain specifically to modem conditions. The remaining LEO (D IS) 
reflects operational conditions of the OM R 11. Table 4·2 provides a description of each LED. while 
Figure 4-1 identifies the physical locations. 
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9 

10 

II 

Table 4-1 BSEL I Bit Descriptions 

Name 

Step IJP 
(Step Microprocessor) 

ROM In 

ROM OUI 

LU Loop 
(Line Unit Loop) 

Description 

When se~ it steps the microprocessor through one instruction 
cycle which is lypically composed of three, 60 os pulses. The Run 
bit should be cleared before executing this control function. 

When set. it directs the contents of BSEL 6 and 7 as the next 
microinstruction to be c.'(ccuted b} the microprocessor when 
Step IJP is set. 

When set. it modifies the source paths for BSEL 6 and 7 to 
contain the contcnlsofthc addressed CROM. If ROM OUI and 
Step J.lP are set, then the contcnt of the next CROM address will 
be output 10 85EL 6 and 7. 

When set. it connects the line unit's serial line OUT. back to its 
serial line IN. This loop back is done at the TTL level before 
level conversion. 

When the LU Loop bit is sct and the Run bit (bit 15) is cleared. 
the Step LU clock is the onl} one available for shifting data in 
or out. 

• 
• 

• 

• 
When the LU Loop bit is set and the Run bit is sct. data is • 
clocked at 48K bl s b} the maintenance clock. 

If the LU Loop bit is cleared and the Run bit set. the loop back 
test connector is required. 

LU loop Run Clock Source Mode 

Sel Clear Slep LU(bil Single 
12 via Pro -Step 
gram Internal 

Mainten-
ance 

Sel Sel Maintenance System 
Clock ® Test 
48K b/s Internal 

Mainten-
ance 

Clear Sel Maintenance External 
Clock Mainten-
determined ance 
by rate 
select SWs 
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Bit 

12 

IJ 

14 

15 

Table 4-1 BS EL I Bit Descriptions (Cont) 

Name Description 

Step LU 

NOTE 
The DMRII must be set up in full-dupl ex mode to 
run in any loop back maintenance mode. For 
Ex ternal Loopback Mode, cable test connectors 
H325, H3250 or H3251 , or module test connectors 
H3254 or H3255 are required. 

(Step Line Receiver) 
With the Run bit cleared and bit 12 set. the transmitter shirts: 
when bit 12 is cleared. the receive r shirts. This conlro l function 
is used in conjunction wi th LU Loop bit I I to simulate transmit 
and receive clocks for line unit maintenance in Single Slep 
Maintenance Mode. 

MICRO D IAG 
(Micro Diagnos tics) 

MCLR 
(Master Clear) 

Run 

This bit, in addition to the position of $\\ itch lOon Switch Pack 
E134. enab les automatic execution arimernal microdiagnoslics. 
Refer 10 Table 2-11 for further conditioning information. 

When bit 14 is set. MCLR initialilcs both the microprocessor 
and the line unit. This bit is se lf clearing. The microprocesso r 
clock is enabled :md the Run bit is sct. placing the OM R I I in 
the initialized state. 

Run controls the microprocessor clock: bit 15 is set by BUS 
initialization or Master Clear. which enables the micro
processo r clock. Run can be cleared fo r maintenance by the 
Run Inhibit switch (E28). See 016 of the M8107-RA Prill( Set. 
The BST switch is provided to prevent Run from being cleared 
by a runaway microcode program when the microprocesso r 
malfunctions. Further discussion of the Run Inhibit s\\itch is 
contained in Chapter 2. 

4.4 PR EVENTI VE MA INT EN ANCE (PM ) 
There is no specific OM R I I PM schedule. A genera l check of voltages and connections should be done 
when system PM is performed. After handling OMR II modules or cables. a complete checkout of the 
device. by running all diagnostics and, if possible. the intcrprocessor test. is required. Specia l ca re must 
be exercised fo r the fo ll owing reasons: 

• The OM R I I is suscept ible to sea ting p roblems and 

• CROM (control ROM) chips installed in sockets are easil) dislodged during removal and 
replacement of the M8207-RA modu le or adjacen t modu les. The CRO M chips may acciden
ta lly come in contact wi th the etch side of the adjacent module. 

4.5 CORR ECTIV E MAI NTENANCE ON A PDP-II PROCESSOR 
Since the FRU is either a modu le or cable. all co rrective diagnosis should be directed towards isolating 
the failing FRU. OMR I I diagnostics are designed to aid in the isolation process and should be run 
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D esignation 

DIO 

DII 

DI2 

DI3 

DI4 

DIS 

Table 4-2 Maintenance Ind icators 

Name 

Signal Quality 

Carrier 

Receiver Data 

Transmit Data 

Request to Send 

Heartbeat 

D escription 

A signal from the modem that indicates the pres
ence or absence of the carrier. Usually. when this 
signal is ON it indicates the presence of the carrier 
and OFF indicates an absence of the carrier. 

Indicates that the carrier is presen! at the receiver. 

When ON. indicates that a steady stream of Is are 
being received. 

When 0 . indicates that a steady stream of I s are 
being transmitted. 

When ON. indicates that the USYRT is ready to 
start transmitting as soon as Clear to Send is de
tected. 

At Master Clear lime. this indicator is OFF. When 
the OM R II asserts the Run bit. this indicator will 
go 0 and remain 0 until the completion of 
Base In and Control In . Following Control In. this 
indicator will blink at the rate of five times per sec
ond until a Halt or fatal error condition occurs. al 
which time it will remain ON. This sequence IS 

graphically represented in Figure 4-1 . 

starting with the basic microprocessor test and continuing to the interprocessor test. The proper se
quence of diagnostics is as follows: 

Diagnostic 

CZDMP' 

CZDMQ' 

CZDMR' 

CZDMS' 

CZDM I' 

ZITAD'j ZDMO" 

Description 

M8207 Static Diagnostic I 

M8207 Static Diagnostic 2 

M820J Static Diagnostic I 

M820J Static Diagnostic 2 

DMR I I Functional Diagnostic 

DMCII II / DMRII ITEP-OVERLAY InterprocessorTest 

4.5.1 CZDM P' j CZDMQ' 
These diagnostics test the M8207-RA microprocessor in two parts and by using the diagnostic super
visor (OS). Through dialogue with the operator. the program allows modification of device parame
ters. such as the UNIBUS address. vector address. and processor type. 

·Indicates current revision level of diagnostics. 
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EXECUTION OF 
BASE IN/ 

MICRODIAGNQSTICS 
IF ENABLED CONTROL IN "" 200 ms 

ON 

OFF --------' 

I 
MASTER 
CLEAR 

II II 1111111111 

I 
RUN BIT 

ASSERTED 

I· 
BUNK RATE 

5 TIMES/SECOND 
(APPROXIMATE) 

HEARTBEAT WAVEFORM 

SIGNAL QUALITY (010) 

,---- HEARTBEAT (015) 

~ 
CARRIER (011) 

~ 
ReaUEST TO SEND (014) 

~ RECEIVER DATA (012) 

I .- TRANSMIT DATA (013) 

OIOJJ 
MAINTENANCE LED'S 

111111111111111 

1111111111111 

REMAINS ON 
IF HALT OR 

FATAL ERROR 

Mlt21H 

Figure 4- ) M8203 Maintenance LED Locations/ Heartbeat Waveform 

This prog ram is compatible with the stand-alone diagnostic supervisor. It mUSI be IQ.Jdcd co-resident 
with the OS. or be previously combined wilh the OS and loaded as a single file. In either case, the 
combined program will not exceed 16K of memory. Refe r to Appendix C for details on the diagnostic 
supervIsor. 
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The tOlal time required to run M8207 static tests is approximatcly from )0 seconds to 2 minutes per 
pass. depending on the CPU type. 

CZOMp· and CZDMQ· are compatible with XXDP+. ACT SLIDE. and APT. XXDP+ and 
ACT/ SLIDE may be run in dump or chain modes. APT can be run in program or script modes. 

Memory management is not used in this program and. if installed. it is disublcd. If parity memory is 
installed. memory parilY traps are disabled. 

An error log retains the number of errors which have occurred on each device under test since the last 
start or restart command. The log may be printed by using the print command. 

A summary of the tests performed are listed in Tables 4-) and 4-4. All tests support the DMCII. 
KMCII-A, S, and DMRII . Ho",cver. some tests listed in Table 404 are not executed on certain 
devices. Refer to Table 4-4 for these exceptions. For greatcr detail. rder to the diagnostic listings. 

Tcsi Number 

I 
2 
3 
4·8 
9 
10 
II 
12 
13 
14·27 
28 
29 
30 
31 
32.33 
34.35 
36·38 
39.40 
41.42 
43 
44 
45·76 

Table 4-3 CZDM p · Diagnost ic S ummary 

Descri ption 

Verify that referencing U IBUS device registe rs does not cause a T 0 trap. 
Verify that Run can be cleared. 
UNIBUS register word, dual addressing test 
Control status register write/read tests 
Port 4 register write/ read test 
Port 6 register write/ read test 
UNIBUS register byte. dual addressing test 
Maintenance instruction register test 
Microprocessor test 
Microprocessor IBUS/ IBUS· register write/ read tests 
Microprocessor IBUS/ IBUS· dual address test 
Microprocessor BR register test 
Scratch pad test 
Scratch pad dual addressing test 
Interrupt tests 
Priority interrupt tests 

PR tests 
Test of extended address (EA) bits 16 and 17 
N PR non-existent memory test 
NPR test 
ALU C-bit test 
AlU tests 

4.5.2 CZOMR' / CZOMS' 
These diagnostics perform static tests of all M8203 logic. These include -line unit register addreSSing. 
USYRT addressing, static bit interaction and read / write logic tests. basic transmitter. receiver se
quencing and data buffering, and static operations in character and bit-stuffing modes. In addition. 
data messages are sent on the line unit at TIL level. or through an external test connector with a 
specific modem interface selected. 

Static logic tests provide troubleshooting capabilities such as tight scope loops. switch options. and the 
ability to lock on intermittent errors. Additional tests provide fault isolation to facilitate replacement 
of the smallest field replaceable unit. 
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Table 4-4 DZDMQ· Diagnostic S ummary 

Test DM C II KM Cl I·A KM C II DMR Description 
Number ·8 II 

I Verify that referencing UN I BUS device registers 
does not cause u timeout. 

2 BR right shift test 
3,4 S lOP CRAM write/ read test 
5 S lOP CRAM dual addressing test 
6,7 lOP main memory test 
8 lOP main memory dual addressing lest 
9 S S lOP M AR test (4K Main Memory) 
10 S IOP(CRAM) ODT bits test 
II S S S CRAM tests of Jump{i) 
12·24 S CRAM tests of J ump{i) 
25 S S 4K Main memory page dual address lest 
26 S S Jump Field. page tesl 
27,28 S S Jump test 
29 S S Z bit test 
30 S S C bit test 
31 Program clock bit lest 
32 Force Po\\cr Fail test 
33 Microprocessor noise test 
34 NODST instruction lest 
35 S S S Extended CRAM tesl (M8206 only) 
36 S S S Microcode test (M8206 only) 
37 egative address test 
38 Byte addressing test 
39 S S S PC registe r test 
40 S S S Branch Fie ld H test 
4 1 Scratch pad 0 (SPO) selection test 
42 S S S MOV INST H signal test 
43 Master Clear test 

S - Test SkIpped 

These programs conform to the stand-a lone version of the d iagnostic supervisor and are compatible 
with ACT, APT, XXD P+, and SLI DE, 

T hrough dialogue wi th the operator. the programs pe rmi t modifications of device parameters such as 
the U IBUS address. vector addresses. and device priority. The operator can specify particular tests 
to be run and a variety of looping, running. and reporting modes. Refe r to Appendix C for deti.li ls on 
the diagnostic superv iso r. 

Device errors are repo rted as they occur. T he report includes the tes t number and error description. 
good and bad test data. and applicable device register contents. 

A summary of the tests performed are listed in Tab les 4-5 and 4-6. For greater detail. refer to the 
diagnostic listings. 

4,5.3 CZDMI' 
The CZDM ,. diagnostic performs testing on the OM R 11 option in a functional manner to verify its 
p roper operation under microcode con trolled use of the DDCM P. This includes a RO M CRC/ CCITT 
c heck., . mic rod iag nostis, command utilization, e rror generation, interrupt testing, and interrupt d rive n 
exerCISing. 
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Test Number 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

Ta ble 4-5 CZDMR· Diagnost ic Summary 

Descript ion 

Microprocessor CSR addressing test (SEL O) 
Inbus/ Outbus register 14 initialization test 
Inbus/ Outbus register 14 read/ write bit test 
Register 14 Master Clear test 
Register 14 UNIBUS reset (INIT) test 
Line unit false selection test 
Inbus register Master Clear test 
Register 10-17 addressing test 
Register II read/ write bit test 
Register 12 read/ write bit test 
Register 13 read / 'Mite bit test 
Register 17 read/ write bit test 
Maintenance clock bit test 
Extended register Master Clear test 
btended register addressing test 
Registers IS. 16/ AX2-IS. AX2-16 read \Hite bit lest 
AXO-IS. AXO-16 read/ write bit test 
AXI-IS. AXI-16 read / write bit test 
AX3-IS, AX3-16 read/ write bit test 
Register 17 AX2-16 read/ write. Master Clear test 
Transmitter buffer data test 
Transmitter buffer sequencing test 
TX MSG timing test, character mode with eRe 
TX MSG timing test, bit mode with CRe 
TX MSG timing test, character mode with no eRe 
TX U DERRUN set and clear test. character mode 
TX character length timing test, character mode with eRC 
TX character length timing test, bit mode with eRe 
TXDATA bit test, character mode with no eRe 
USYRT Rev MSG test. character mode with eRC 
USYRT ReV MSG test. bit mode with eRC 
USYRT ReV MSG test, character mode y,ith no eRe 
USYRT Rev MSG test, bit mode with no eRe 
Silo-disabled transmitter load test 
Silo-disabled MSG test, bit mode with no eRe 
RCV buffer test, character mode with eRe 
Rev character length timing test, character mode with no CRC 
RCV character length timing test. bit mode with no CRC 
TX UNDER RUN error, idle marking character mode with no CRC 
MSG termination with Go Ahead (GA) characters. bit mode with no CRC 
Idle SYNC test, character mode 
STRIP SYNC test 

This functional test provides troubleshooting capabilities such as tight scope loops, switch options, 
and the ability to lock on intermittant errors. Additionally this program conforms to the standalone 
version of the diagnostic supervisor and is compatible with APT, ACT. XXDPT. and SLIDE. Refer to 
Appendix C for details on the diagnostic supervisor. 
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Test Number 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

Table 4-6 CZDMS· Diagnostic Summary 

Description 

Bit stuffing test 
ReV OVERRUN error, set and clea r test 
Abort sequence test 
Abort and idle nags test 
TX underrun error. idle abort cha racters, bit mode 
RCV disab le test 
Assembled bit count test 
Secondary station address bit test 
All part ies address bit (RDALL) test 
Insert error bit (JERR) test, character mode with no CRC 
Switch PACK printout and test 
Register AX3·15 printout 
CRC generation test 
CRC error detection test 
VRC parity generation test 
VRC error detection test 
I ntegral modem interface test, character mode with CRC 
V.35 modem interface test, character mode with CRC 
RS·232·C and RS·423·A modem interface lest . character mode with CRC 
RS·422-A modem interface test. character mode with CRC 
Hair-duplex bit (HALF DUPX) test 
Half-duplex RCV disabled test, with silos disabled 
Interaction of modem cont rol bits 
Data test, bit mode with no error detection 
Data test, character mode with no error detection 
Data test, bi t mode wit h CRC·CCITT-\ error detection 
Data test, bit mode with CRe·CCITT·O error detection 
Data test, character mode with CRC-16 error detection 
Data test, character mode with ODD VRC error detection 
Da ta test, character mode with EVEN VRC error detection 
Contiguous ones in secondary station address mode, bit mode 
DDCMP MSG test, character mode 

Th rough dialogue with the operator, the program permits modification of device parameters such as 
the UN IBUS address, vecto r addresses, and device priority. The operator can specify particular tests 
to be run and a variety of looping. running, and reporting modes. 

A summary of the tests performed are listed in Tab le 4·7. For greater detail. refer to the diagnostics 
listings. 

4.5.4 OMR 11 Microdiagnostic Error Reporting 
When the microdiagnostic is run on the DMRII (during power-up/ initialize). status indications take 
the following form (see table below): 

I. Upon completion of the microdiagnostic. if BSEL I has the Run bit sct and BSEL 3 contains 
2008. then the test has run to completion successfully and the OM R II is considered healthy . 
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2. After attempting the microdiagnostic. if BSEL I has the Run bit set and BSEL 3 equals lOOs . 
then the microdiagnostic tests \\-cre inhibited. 

3. A fai lu re in the microp rocesso r module is indicated by no Run bit in BSEL I and a 0018 (or 
any other indication other than 200s. 1008. or 0028) in 85EL 3 after initiation of the micro
diagnostic. 

4. The line unit is the suspect module when no Run bit is sel in BSEL I and a 0028 is present in 
B5EL 3 after the microdiagnostic. 

BSEL I BSEL3 Indication 

Run bit 200, Test complete 
Run bit lOll, Test inhibited 
no Run bit OOlgor XXX M8207 test failed 
no Run bit 002, M8203 lest faded 

Ta ble 4-7 ClOM I* Diagnostic Summar) 

Test N umber Description 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15·16 

17 

18 
19 

Verify all CSR addresses 
ROM CRC/ CCITT check 
Master Clear / Microdiagnoslics 
Initialize/ Base In 
DMR Commands 
Cont rol In commands 
Modem test 
No Buffer test 
NXM (Base In. BA / Ce IN RCV & XMT) 
Time Out 
MSG Too Long 
Procedure Errors 
Free Running Flag Mode 
Extended Addressing 
Interrupt/ Base In Resume (124 bytes to 2K bytes depending on memoryavail· 
ability) 
Interrupt Driven Exercise (64 Buffers - 16 bytes to 256 bytes depending on memory 
availability) 
Interrupt Large Message (2K bytes to 16K bytes depending on memory availability) 
Interrupt Maintenance Mode (2K bytes to 16K bytes depending on memory avail· 
ability) 

4.5.5 ZDMOU - DMC II / DMRI I Ove rlay for Inlerprocessor Test Program ( ITEP) 
This test is used to isolate various interconnect problems between systems. Through a series of tests, 
failures are identified in level converters, cables and connections. modems. lines between modems, and 
modem incompatibilities. 

ITEP has been useful in identifying new o r modified software problems. In this role, ITEP is used to 
isolate the hardware from the system software. Typically, if ITEP runs. the system software should 
run. ITEP provides a controlled environment for test purposes often unavailable in operating systems. 
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ITEP can be used for loop testing. providing the ability to incrementally test larger (or smaller) seg
ments of the communications link. For instance, if a failure occurs when running in Modem Analog 
Loop Mode rather than in Cable Loop Mode (with an H325 connector), the probability of a modem or 
modem option fault is increased . 

ITEP is more of a confidence tcst than a true diagnostic. and provides a GO/ NO-GO indication of the 
integrity of the communications link. ITEP is often used for installation acceptance. as well as con· 
firmation of a corrective action. 

An ITEP feature not provided in any of the stand-alone diagnostics is the capability of checking out the 
remote load detect (RLD). The DMCII / DMRII overlay for the Interprocessor Test program is 
designed to verify the proper operation of a complete communications link (DMC II or DMRII) from 
one PDP-II system to another, or to a communications test center. The program must be used in 
conjunction with the Interprocessor Test Monitor program (ZITAD*) on a PDP- II system. Two tests 
for the DMRII are selectable by the parameter locations provided in ITEP. To aid in Link Test analysis, 
refer to Table 4-8. 
TEST I is a li nk test which provides a GO/ NO-GO test (a confidence check) on the communicutions 
link (could be either half-duplex or full-duplex). 

TEST 2 is a bootstrap test which checks the ability of a OM R I I to boot another OM R II using 
maintenance operation protocol (MOP) messages. The bootstrap test requires an M9301-YJ / M9312 
(UNIBUS terminator with bootstrap) or equivalent boot module at onc station. 

The RLD feature of the OMR 11 is checked out: the host sends .m Enter MOP message to a remote 
station to initialize the entire system and cause program control to be transferred to a boot ROM 
program (or in true on-li ne application, a secondary boot program) to be down-line loaded and even
ually execute that program. 

Only the down-line load feature of the OMR 11 can be checked: a remote station sends a program 
Request MOP Message and the host, with its DM R 11 running ITEP. will down-line load a special 
program to the remote station, which prints out a message indicating a successfu l BOOT has been 
completed. 

I. 
NOTE 

Refer to Appendix E for detailed operating 
procedures for bootstrap testing under the 
ITEP program. 

2. Refer to the diagnostic listings for detailed op
erating procedures of CZOMp·, CZOMQ·, 
CZOMR', CZDMS', and CZOMI'. 

4.5.6 DEC/XII OM C II Module 
The OEC/ X II DMCI I module, OMC·, is designed to exercise up to and including two consecutively 
addressed DM R II synch ronous interfaces. One pass of the DMC· module consists of transmitting 
and receiving seven buffers of 100 characters, 100 limes for each selected device. 

It is recommended that bit 0 of the DMC· Switch Register I (SR I) be set to I and that a test connector 
be installed ( H325, H3250, or H3251 for M8203) when running OEC/ X II (as indicated in the check
out procedures in Chapter 2). 

Insta lling the test connector and setting bit 0 of SRI allows the DMCII / DMRII to run in External 
Loopback Mode and, therefore, generate more activity on the UN IB US. 
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Table 4-8 DDCMP Message Decode for DMRII" 

Count Flng Count Add ress Po int , 0 -
Type of Message Code Class Bils 7-0 S 1'6 Bil 13-8 Response Seq ucnC(' To Point 

SIMI Message Blls 0000010 1 00000 110 I I 000000 00000000 00000000 00000001 
ex 5 6 C-

ASCII ~NQ A(K (il NU L NU L SOi l 
~I.HI A Cknowledge- ,Is 0 00000000 I 

menl lIex 0 5 0 7 ( 0 0 0 0 0 0 I 
A (II ENQ BEL ~ NUL NUL SOli 

Acknowledgement OIls 'u , > Q
1 

"'0. L~sl Good 00000001 
Msl!.. Rcvd . 

lIex 0 5 0 I · ( 0 -, 0 0 0 I 
ASCI I I-NQ SOli · (, " NUL SOli 

J,lla Mcssagt: Hils " NO. 01 U,"'. , VI NO . 01 Char. No. Msg. ooouwul 
Sen' 

lIex 8 I " S Q" " " 0 I 

f" -... 
A ,u" " , U1 1 

Ne};Jllv", Acknow- Bits 00000101 00000010 S Q 000001 " 00000000 00000001 
kdgclllclIl Bee lIex 0 5 0 2 · ( I " 0 0 0 I 
11('.:IlIer l:rror ASCII ENQ STX • A " NUL So\ l 

Nl'g,lIivc Aclo.now- its I 
kJgcmcll1 BCe Hex 0 5 0 2 • C 2 " 0 0 0 I 
Data Error ASC I I EN STX • B " NUL SOli 

Ncgalivl' Acknow- BilS I I I I , 

kJ~l'rncnl Buf- lIex 0 5 0 2 • C 8 " 0 0 0 I 
ier UnaY.:l IIJbll- ASCII EN T2'_ • I " NUL 50 11 

NcgJII\il' Adwow· Hils 00000101 10 001001 " OOOOOOOO 00000001 
kdgcrnclll Rl'cl'l- lIex 0 5 • C 9 " 0 0 0 I • 
Yl'r O"'l'rrun ASCII i'NQ STX • I " NUL SOli 

Ncga l lvl' AeJ" now- Bits I I " 
kdgl'mcnt Mes- 11(.' .'( 0 5 0 2 • D 0 " 0 0 0 I 
sa~c Too Long ASC\I ENQ STX · \' " 

~L 
SOI l 

Nq!ilIIW Ad,now- JIlts 11 is Q 
k'JI!Cllll'nl '-h.'aul' r " • -

ForTIIJt hror ASCII "NQ STX • Q " NUL SOli 

·An umes that both Sand Q are asserted 

• • • • • • 



• • • • • • • • 

Table 4-8 DDCMP Message Decode for DMRII'. (Cont) 

(OUn! Flag Count Address Po int Type of Message Cod. Class Bits 7-0 ~ Bi8 Bil 13·8 Response Sequence to Point 
Reply Message Bits 00000101 00000011 S Q 00000000 00000000 No. Last 00000001 

1> 

Msl?. Sent Hex o 5 0 3 • C 0 
~U~ --

~Of~ ASCII ENQ ETX (" --Negative Acknow- DilS 00000101 00000010 S Q 000011 No. last Good 00000000 00000001 ledgemclIl Reply 
Msl!.. Rcvd Response I-lex 0 5 0 2 • C 3 -- 0 0 0 I ASCII ENQ STX C -- NUL SOH MJlntenance Mes- Blls I I ~o. of Chat. I I I No. of Char. sage Hex 9 0 .. 
0 0 0 0 0 I ASCII DLE -- -- NUL NUL SOH -Assumes that both S· and Q are usened 

v. 



External loop back connector options are: 

DMRII-AA 
DMRII-AB 
DMRII-AC 
DMRII-AE 

HJ25 or HJ251 
HJ250 
HDX switch selected on the SC55A panel implements turnaround 
HJ251 

• 
• 

Speed is selected by switches 8. 9. and 10 on E39. (refer to Table 2·9). • 

4.5.7 Soft Error Reports Under DEC/X II 
Sofl errors indicate errors which occurred causing a message retransmission. A cumulative count of 
soft errors is kept in OM R II random access memory (RAM) memory. The RAM memory is written 
to PDP·I! memory (beginning at the assigned base address) whenever a falal OM R I I error occurs at 
the end of each pass. • 

DEC/ XII checks the error counters in the Base Table at the end of each pass. If any errors are 
counted. they are reported as soft errors. 

The soft error report may be used in the isolation of certain OM R II failures from UN I BUS loading or 
data late problems. 

The OMR has no data late bit or capabilities for detecting the fact that it did not obtain Bus master· 
ship in time to service the synchronous line. The DMR II sees such a condition as an error in the 
synchronous data stream (a Bee error transmitter underrun or receiver overrun) and DOCM P causes 
the message to be retransmitted. This occurrence causes incrementation of the cumulative error 
counters in OM R II RAM memory. 

A process of elimination must be used to determine whether soft errors (BCC) are caused by BUS 
latency or failing OMRII hardware. 

Typically. the OM R II should show no errors when running in a local loopback mode. This is nor· 
mallya noise·free circuit. Therefore. any soft error reports should be examined and the cause isolated. 

• 
If soft errors are reported while running a OM R lion a fully loaded system (other devices being • 
exercised simultaneously), they may be due to Bus latency. This may be verified by running only the 
OMC· OEC/ X II module with only one OMR II enabled. If the soft errors cease, a latency condition 
is indicated. 

If soft errors persist while running only the OMC· DEC/ X II module, the OM R II device diagnostics 
should be run. The problem could be a faulty OM R II or cable. 

SRI (bit 0) may be used in the isolation process. If bit 0 is set. DEC/ XII does not set line unit 
loopback but it uses an external turnaround. By running with bit 0 clear, a TTL loopback is per· 
formed. eliminating the possibility of the cable/ turnaround connector being faulty. 

With the M8203. bit 0 clea r eliminates the level converters and the Integral Modem. The bit rate 
selected is 48K b/ s using the maintenance clock. 

4.5.8 Examination of OM RII Internal Components 
The following are some examples for examining DMRII memory and scratchpad registers. 
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Example I: Examine OM R I I Memory 

Procedures Comments 

I. Load O,SEL 0 ;To clear Run bit and SlOp the 
;microprocessor 

2. Load OJOXXX, to SEL 6 :M icroinslruclion 
:is loaded into SEL 0 where XXX is an 
:eight bit memory address which is 
;Ioaded into MA R 

3. Load 1400, to SEL 0 ;Sct ROM In and Step J.lP bits 

4. Load 055224, to SEL 6 :Load microinstruction to SE L6 to read 
;mernory content pointed to by MA R to 
:SEL4. MAR is incremented. 

5. Load 1400, to SEL 0 ;Set ROM I n and Step.u P bits 

6. Ex.amine 85EL 410w :BSEL 4 contains content of memOf) 
byte for memory ;Iocation under examination. 
content 

7. Go to Step 5 for 
examination of 
consecutive memory 
locations 

Exa mple 2: Exa mine DMRJI Scra tch pad Registe rs 

Procedures 

I. 

2. 

3. 

4. 

5. 

6. 

Load SEL 0 with 08 

Load SEL 6 with 
0606XX, 

Load SEL 0 with 1400, 

Load SEL 6 with 
06 1224, 

Load SEL 0 with 1400, 

Examine BSEL4 for 
content ofS PX 

Comments 

;To clear Run bit 

;SEL 6 is loaded with microinstruc
;tions. where XX is 0-17. Scratchpad 
;Register content of SP is loaded into 
;the Branch Register. 

;Set ROM In and Step~p bits the micro· 
;processor. 

:Load microinstruction. where content 
;ofSPX (from BR) is loaded into BSEL 
:4. 

;Set ROM In and Step~P bits. 

;BSEL 4 con tains contents of scratch pad 
;X. 
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bample 3: D1\ IR II Base Table Dump • 

Procedures Comments 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Load 43, to BSEL 0 

Examine BSEL 0 for bit 
7 (R OY I) set. 

Load 1000, to SEL 4 

Load 0 to SEL 6 

Load 203, to BSEL 0 

Load 42, to BS EL 0 

E.xamine BS EL 0 for bit 
7 (RO I) set. 

Load 202, to BS EL 0 

Examine 128 memor) 
locations starting 
at 1000 to see Base 
Table 

To perform an RQI for Base I t)pe input. 

To indicate the microprocessors release of the port. 

Giving base address to microprocessor. 

C learing high order address bits and Resume bit. 

To relinquish po rt back to microprocessor. 

To force a Halt Function "'ith RQI. 

To indicate the microprocessors release of the port. 

To relinquish port back to microprocessor. 

To see counters. buffers. and other Base Table data. (Refer to 
the DMR II Base Table Ja)out of Figure 4·2.) 

NOTE 
This procedure pro"ides a Base Table dump from a 
DMRII in the DDCM P Hall sla le. If the DMRII 
is in the DDCMP Run stale and a Base Table dump 
is desired , only perform steps 6 through 9. 

4.6 CO RR ECTIVE MAINTENANCE ON A VAX-I 1/180 
Since the FRU is ei ther a module or cable. atl corrective diagnosis should be directed to isolating the 
faulty FR U. DM R II diagnostics are designed to aid in the isolation process and should be ru n starting 
with the basic microprocessor test. The proper diagnostics sequence is as follows. 

Diagnostic 

EVDXA 
REV-.-

EVDMA 
REV-.-

EVDCA 
REV· • 

Description 

COMM Microprocessor Repair Level Diagnostics 

M8203 Repair Level Diagnostics 

V AX Synchronous Link Level 2 Diagnostics 
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4.6. 1 EV DXA COMM Microprocessor Repair Leu!) Diagnostics 
This diagnostic pcrrorms teslS on the M8207·RA microprocessor. It includes device initialization. 
register and RAM addressing. READ/ WR ITE testing. interrupt generation and priority. NPR oper
ation and addressing. ALU functions and the microprocessor instruction sct. and INBUSj INBUS· 
and OUTBUSj OUTBUS· testing. This program performs many of the tests in Maintenance Mode by 
slepping the microprocessor through various instruction sequences. This program "ill be run at VAX 
Level 3. which is a stand-alone repair level. 
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BASE • TABLE 
ADDRESS BASE TABLE ALLOCATION 

; NAME , 
; ----
; 

000000 UPINDX ; I BASE TABLE UPDATE INDEX POINTER 
90'H!01 UPLMT .. BASE TABLE UDPATE LIMIT , . 
090002 BASTBL ; , BEGINNING OF BASE TABLE DATA (ALWAYS - OOO) 

000003 NRNBF ;@ NAKS RCVD - BUFFER TEMP UNAVAILABLE (REASON - 8. ) 
000004 NRHCE ;@ NAKS RCVD - HEADER BCC ERROR (REASON - 1.) 
000OO5 NROCE ;@ NAKS RCVD - DATA BCC ERROR (REASON - 2. ) .. --- IN DOCMP MAINTENANCE MODE THESE 

IN-BOUND ERRORS ARE RECORDED BUT 
NO NAKS ARE SENT . • O00006 NSNBF ;@ NAKS SENT - BUFFER TEMP. UNAVAILABLE (REASON .. 8 . ) " 

O00007 NSHCE ;@ NAKS SENT - HEADER BCC ERROR (REASON - 1.) .. 
O00010 NSOCE ;@ NAKS SENT - DATA Bce ERROR IREASON - 2 . ) .. 
000011 RST ;@ REPS SENT - CUMUL REP SENT . 
000012 RRCV ;@ REPS Reve - CUMUL REP RCVD . 

00OO13 NRREP ; , NAKS Reve - REP RESPONSE IREA SON - 3. ) 
000014 NRROV ; , NAKS RCVD - RCV OVERRUN 'REA SON - 9.) 
0"0015 NRHFM ; , NAKS Reve - MSG HDR FORMAT (REA SON - 17.) 
000016 NRMTL ; , NAKS Reve - MSG TOO LONG (REA SON - 16.) • 900017 NSREP ; , NAKS SENT - REP RESPONSE (REASON - 3. ) 
00902O NSROV ; , NAKS SENT - ReV OVERRUN (REASON - 9. ) .. 
000821 NSHFM ; , NAKS SENT - MSG HDR FORMAT 'REASON - 17 . ) .. 
000022 XUNDR ;, XMIT UNDERRUN COUNT. 

000023 CFAIL ; , CALL SET UP FAILURE COUNT. 

000024 CTSCNT ; , CTS FAILURE COUNT. 

080825 CDLCNT ; , CARRIER DETECT LOST COUNT • ;, (WHILE RECEIVING) 

00"S26 RCVIDL ;, RECEIVER INACTIVE COUNT. 

000027 STRCNT ; , STREAMING TIME-OUT COUNTER 

000030 XMBYT ; , TOTAL NUMBER OF BYTES TRANSMITTED . 
; , tINCLUDIHG RETRANSM ISSION, 32 BIT 
; , COUNTER) 

900034 RCBYT ; , TOTAL OF BYTES RECEIVED. INOT 
; , INCLUDING DUPLICATE OR OUT OF 
; , SEQUENCE, 32 BIT COUNTER) 

00OO48 ICSEL ;, INCOMPLETE SELECTION COUNTER 
BB0B41 NRSEL ; , NO REPLY TO SELECTION COUNTER 

Figure 4-2 DMRll Base Table Layout (Sheel I or 4) 

• 
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BASE 
TABLE 
ADDRESS 

"'HHI42 
909943 
e"'H1I44 

''''''''45 """046 
"'''HI47 

; NAME 
;----
, 
R 
N 
A 
T 
X 
TEMPX 

00e050 XEC 
IHHH'SI XBQ 

"""052 REO 
""""53 RBO 

"IU"'54 NREAS 

BASE TABLE ALLOCATION 

;$ R HIGHEST MSG SUCCESSFULLY RECEIVED 
,$ N HIGHEST MSG TRANSMITTED 
; $ A HIGHEST MSG ACKNOWLEDGED 
;$ T NEXT MSG TO TRANSMIT 
,$ X LAST MSG TO COMPLETE TRANSMISSION 
,$ TEMPX -- CURRENT MSG BEING TRANSMITTED 

; $ TRANSMIT END OF QUEUE 
; $ TRANSMIT BEGINNING OF QUEUE 

; $ RECEIVE END OF QUEUE 
;$ RECEIVE BECINNINC OF QUEUE 

; $ LATEST NAK REASON 

000055 PRETIM ; $ PROGRAMMABLE REP/SELECT-TIMER PRESET VALUE 
000056 RST!M ; $ ISTRT/ASTRT/REP/SELECT-TIM£R COMPARE LEVEL 
0ge057 TIMER , $ ACTIVE TIME COUNTER 

""""60 THIL 
0B0061 THI 

""0062 TH2L 
"""063 TH2 

"00064 TH3L 
01HJ065 TH3 

09""66 TH4L 
,"'''''67 TH4 
01H!070 IM . SP 

;$ THRESHOLD LEVEL - 'NAK' RCVD 
; $ THRESHOLD COUNT - ' NAK ' RCVD 

;$ THRESHOLD LEVEL - ' NAK ' SEND EXCEPT NO BUF 
;$ THRESHOLD COUNT - ' NAK ' SEND EXCEPT NO BUF 

i$ THRES HOLD LEVEL - ' REP ' SENT 
;$ THRESHOLD COUNT - 'REP' SENT 

; $ THRESHOLD LEVEL - ' NO-BUF ' AVAILABLE 
; $ THRESHOLD COUNT - ' NO-BUF ' AVAILABLE 

;$ IMAGE OF SP.04 
; $ IMAGE OF SP . 0S 
;$ IMAGE OF SP.07 
;$ IMAGE OF SP.10 
; $ IMAGE OF SP . II 
;$ IMAGE OF SP . 
; $ IMAGE OF SP . 13 
; $ IMAGE OF MODEM 

' 5P . XMS) 
.SP . RCS) 
' 5P.PST) 
' SP.XFL) 
' 5P . GBL) 
' SP.RFL) 
tSP . TFL) 
STATUS REGISTER 

Figure 4-2 OM R II Base Table Layout (Sheet 2 of 4) 
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BASE • TABLE 
ADDRESS BASE TABLE ALLOCATION 

;NAM! • ; ----
; 

""9100 XBF0 ;$ XBF0: (8SEL ') 
; $ (8SEL 5) 
;$ 185El 7) • 
;$ (8SEL 6) 

000104 XBFl ;$ XBF1: (8SEL · ) ;$ l a5El 5) 
;$ (BSE~ 7) 
; $ l e5EL 6) 

0001U XBF2 ; $ XBF2: (85EL ') • ;$ Je5EL 5) 
;$ (85EL 7) 
;$ ,85El 6) 

000114 XBF3 ;$ XBF3 : (85EL ') 
; $ l e5EL 5) 
;$ (85EL 7) 
; , 185EL 6) 

e0S120 XBF4 ;' XBF4: (85EL · ) • ;' le5EL 5) 
;$ (8SEL 7) 
; , 185EL 6) 

009124 XBFS ; , X8F5: (8SEL ') 
;' 185El 5) 
;$ (85El 7) 

;' . B5EL 6) 

000130 XBF6 ;' XSF6: (8SEL · ) • ;' 185El 5) 
; , (8SEL 7 ) 

;' l e5EL 6) 

""0134 XBF7 ;' XBF7: (8SEL · ) ; , l e5EL 5) 
; $ (8SEL 7) 
; $ 185EL 6) 

Figure 4-2 OM R 11 Base Table Layout (Sheet 3 of 4) 
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BASE 
TABLE 
ADDRESS BASE TABLE ALLOCATION 

;NAME 
;-----

"""149 RSF" ; $ RSFe: (8SEL ') 
;$ (8SEL 5) 
;$ . a5El 7) 
;$ (85EL 6) 

IHHn44 RSFl ; $ RSFl : (8SEL · ) ; $ ' 85EL 5) 
;$ (8SEL 7) 
; $ 185EL 6) 

'HUH 5" RBF2 ;$ RBF2: (8SEL · ) ;$ '85EL 5) 
;$ (8SEL 7) 
;$ ' 85EL 6) 

'''''H 54 RSF3 ; $ RSF3 : (8SEL · ) ;$ 185EL 5) 
; $ (8SEL 7) 
; $ 185EL 6) 

"""160 RBF4 ;$ RBF4: (85EL · ) ; $ 185EL 5) 
;$ (85EL 7) 
;$ aSSEL 6) 

9""164 RSFS ;$ RSFS: (8SEL ') 
; $ t a5EL 5) 
; $ (8sEL 7) 
; $ 185EL 6) 

"",,170 RBF6 ; $ RBF6: (8SEL · ) ; $ 185EL 5) 
; $ (8SEL 7) 
;$ . a5EL 6) 

"""174 RBF7 ; $ RSF?: (8SEL · ) ;$ , a5EL 5) 
; $ (8SEL 7) 
; $ , 85EL 6) 

Figure 4·2 DMRII Base Table Layout (Sheet 4 of 4) 

4.6.2 EVDMA Repair Level Diagnostics 
This diagnostic perrorms register and USYRT addressing tests. static bit·interaction and read / write 
logic lests, basic transmitter and receiver sequencing tests. and static operation in character and bit
sturting modes tests. This program perrorms many of the tests in Internal Loopback Mode using the 
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USY RT maintenance bit and the line unit loopback features. In external loopback mode it uses a 
turnaround connector. This program is implemented as a separate VAX diagnostic. "hich runs at 
level 3. 

4.6.3 EVDCA REV** VAX· I 1/780 Synchrono us Link Leve l T wo Diagnost ics 
The VAX network diagnostic is intended to provide a means to "erif) a communications link "ith 
VAX-II /180 hardware. and to provide a VAX exerciser for the DUPII. DMCII. DM R II. and future 
synchronous communications options on a link. The diagnostic runs at level 2. \\ hich will eventually 
support either VMS or stand·alone operation. The DMCII DM R II lests allo\\ operation with inter
nal or external data loopback and will be able to communicate with another V AX-II 780. or a PDP
II node running Data Communication link Test-II /180. The PDI)·II. DCl T programs will provide 
Field Service with a standalone tool to be used to maintain communications equipment by providing 
the test coverage necessary to isolate failures to the computer equipment. the communicalions line. or 
the modem. The DMRII can be run using this diagnostic. in DMCII compatibility mode only. using 
the VMS DMC-II driver. These will all run under the VAX supervisor. 

4.6.4 Exa mination of DM R II Intern al Components 

Example I : Exa mine DMRII memory 

Procedures 

I. load 0 SEL 0 (to clear Run 
bit and stop the micropro
cessor). Done with 
"D. W" command to 
reference "word" 
rather than a 
"longword" deposit. 

2. Load IOXXI.,o SEL 6 
using word command 
reference. 

3. Load 300"'0 SEL 0 
using word command 
reference. 

4. Load 5A94,. 10 SEL 6 
using word command 
reference. 

5. Load 300"'0 SEL 0 
using word command 
reference. 

6. Examine SEL 4 low byte 
for memory content 
using word command 
reference. 

7. Go to step 5 for exam
ination of consecutive 
memory locations. 

Comments 

To specify the OM R address. prefix the floating address with 
040048 to assemble the 32·bll ph}sical address and then con· 
vert to HEX (that is. address 7601~ becomes 040047601008. 
which is 2013E(4016). This procedure assumes the DM R II to 
be installed on U BA 0 of the V AX . 

Microinstruction is loaded inlo SEL 6 where XX is an eight bit 
memory address which is loaded inlO MAR. 

Set ROM In and Step J.lP bits. 

Load microinstruction to SEL 6 to read memory content 
pointed to by MAR to SEL 4. MAR is incremented. 

Set ROM In and STEP p.P bits. 

low byte of SEl4 contains content of memory location under 
examination. 
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• Exa mple 2: Exa mine DMRII Scralchpad Registers 

• 

• 

• 

• 

• 

• 

Procedures 

I. Load 0 to SEL 0 usil'!g 
word command refer
ence. (See example 
I above for procedure 
to form register 
addressing on a VAX.) 

2. Load 6 18X16 ' O SEL 6 
using word command 
reference. 

3. Load 300 ,6 to SEL 6 
using word command 
reference. 

4. Load 6294 ,6 to SEL 6 
using word command 
reference. 

5. Load SEL 0 with 300,6 
using word command 
reference. 

6. Examine 85EL 4 for 
content of SPX. 

Comments 

To clear Run bit. 

SEL 6 is loaded with microinstructions, where X is O-F6 
Scratcl1pad Regis ter and the content of SP is loaded inlo the 
Branch Register. 

Sct ROM In and Step ILP bits. 

Load microinstruction. where conlent of SPX (from BR) is 
loaded into SEL 4 low byte. 

Sct ROM In and Step ILP bils. 

85EL 4 contains contents of scralchpad X. 
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[",umple 3: DMRII Base Table Dump • 

Procedure Comments 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

NOTE 
The USA Mapping register must be loaded as 
follows: Load address 20006804 with 80000001. 

Load 2316 to BSEL 0 To perform an RQI for Base J type input. 

using word command 
reference. 

Examine BSEl 0 for bit To indicate the microprocessors release of the port. 

7 (ROY I) set. 

Load 200,. to SEL 4 Giving base address to microprocessor. 
using word command 
reference. 

Load 0 to SEL 6 using Clearing high order address bits and Resume bit. 

word command 
reference. 

Load 83,. to BSEL 0 To relinquish POri back to microprocessor. 

using word command 
reference. 

Load 22 16 to aSEl 0 T o rorce a Halt Function .... ith RQI. 
using word command 
reference. 

Examine BSEL 0 for bit To indicate the microprocessors release or the port. 

7 (ROI) set. 

Load FF,. to SEL 4 & Force Procedural Error. 
SEL 6 using word 
command reference. 

Load 82,. to BSEL 0 To relinquish port back to microprocessor. 

using word command 
reference. 

Examine 128 memory To see counters. burrers. and other Ba se Table data. 

locations starting al 
200 16 to see Base 
Table. 
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APPENDIX A 
FLOATING DEVICE 

ADDRESSES AND VEcrORS 

A.I FLOATING DEVICE ADDRESSES 

UN J BUS addresses starting al 760010 and cOnlinuing through 763776 are designated as noaring device 
addresses (see Figure A·l). These are used as register addresses for communications (and other) de
vices interfacing with the PDP·II and VAX-I 1/ 780. 

Rank 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 

NOTE 
Some detices afe not supported by VAX-II / 780, 
hOM"e,er, the same scheme applies; that is, gaps afe 
pro,-ided as appropriate. The comenrion for assign
ing these addresses is as rollo~s: 

Floating CSR Address De\ices 

Decimal 
Option Size 

DJIl 
DHII 
DQIl 
DUll 
DUPII 
LKIIA 
DMCII / DMRII 
DZII' and DZVII 
KMCII 
LPPII 
VMV21 
VMV31 
DWR70 
RLII and RLVII 

4 
8 
4 
4 
4 
4 
4 
4 
4 
4 
4 
8 
4 
4 

Octal 
Modulus 

10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 (extra only) 

A gap of IDS must be lert 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 
109 must also be lert 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 a lready in the system may be required to make room for additional ones . 

• DZ II E and OZ II F are dual OZlls and are treated by the algorithm as two DZI J s. 
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2. 
WORDS 

I. 
WORDS 

I. 
WORDS 

80 
VECTORS 

'8 
VECTORS 

DIGITAL eQUIPMENT 
CORPORA nON 

(FiXeD ADDRESSES) 

DRl,-e 
I 

t 
USER ADDRESSES 

t 

FLOATING ADDRESSES 

DIGITAL eoulP CORP (DIAGNOSTICS) 

t 

FLOATING VECTORS 

TRAP & INTERRUPT 

VECTORS 

Figure A·I UN IBUS Address Map 

A.2 FLOATING VECTOR AOORESSES 

777 777 

770000 
767 777 

764000 
763 777 

760 010 
760 006 
760 000 

757777 

001 000 

000 777 

000 300 
000 277 

000 000 

Mil 21110 

Vector addresses. starting at 300 and proceeding upward to 777. arc designated as noating vectors. 
These arc used for communications (and other) devices that interface with the PDP-II and VAX-
11 / 780. 

NOTE 
Some de,ices are not supported by VAX-IIJ780. 
ho"e\er, the same scheme applies. Vector size is de
termined by the delice type. 

There are no gaps in noating vectors unless required by physical hardware restrictions (in data com· 
munications 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. The following chart shows • 
the assignment sequence. 
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• F10aling Interrupt Vector Detices 

Decimal Octal Rank Option Size Modulus • I DCII 4 10 2 KLlI(extra) 4 10' 2 DLlI-A(extra) 4 10' 2 OLlI-B(extra) 4 10 3 DPII 4 10 4 DMII-A 4 10' 5 DNII 2 4 6 DM 11-88 2 4 6 DH 1/ modem control 2 4 7 DRII-A 4 10' 8 DRII-C 4 10' • 9 PA611(reader) 2 10' 10 PA611(punch) 2 10' II LPDII 4 10 12 DTII 4 10' IJ DXII 4 10' 14 DLlI-C 4 10' 14 DLlI-D 4 10' 14 DLlI-E 4 10' 15 DJII 4 10' 16 DHII 4 lot • 17 GT40 8 10 18 LPSII 12 30' 19 DQII 4 lOt 20 KWII-W 4 10 21 DUll 4 10' 22 DUPII 4 10' 23 DVII 4 10' 24 DV modem control 2 4 25 LKII-A 4 10 • 26 DWUN 4 10 27 DMCll j DMRl1 4 10' 28 DZII 4 10' 29 KMCII 4 10 30 LPPII 4 10 31 VMV21 4 10 32 VMV31 4 10 33 VTVOI t t 34 DWR70 4 10' 35 RLll j RLVl1 2 4 36 RX02 2 4 37 TSII 2 4 (after the first) 38 LPAII-K 4 10 39 IPll j 1P300 2 4 
• The vector for the device of this type must always be on a 109 boundary. 
t These devices can have either a M7820 or M 7821 

interrupt control module. However, il shou ld • a/ways be on a lOs boundary, 
t To be determined. 
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A.3 EXAM PLES OF DEVICE AND VECfO R ADDRESS ASSIGNMENT 

Example I 

The first device requiring address assignment in this example is a DH \1 ( umber t~o in the device 
address assignment sequence; Number 16 in the vector address assignment sequence) . 

The only devices used are: 

2 DHlls 
2 DOlls 
I DUPII 
I DMRII 

Oelice 
(Option) 

DHII 

DHII 

DOli 

DOli 

DUPII 

DMRII 

Del ice 
Address 

760010 

760020 

760040 

760060 

760070 

760100 

760110 

760120 

760130 

760140 

760150 

760160 

760170 

Vector 
Address 

300 

310 

320 

330 

340 

350 

A-4 

Comment 

Gap left for OJ II (one on device address assign· 
men! sequence) .... hien is not used 

First DH II 

Second OH 11 

Gap bct",ccn the last OH II used and Ihe next 
device 

First DQII 

Second DOli 

Gap between the last DQII used and the next 
device 

Gap left for DU lis nol used 

Only one OUPII 

Gap left between OUPII and nexl device 

Gap left for lK II·As not used 

Only one DMRII 

Gap left after the last device (in this case, the 
DMR II) to indicate that none rollow 

• 

• 

• 

• 

• 



• E)(ample 2 

The only devices used in this example arc: 

• I DJII 
I DHII 
2 DQlls 
2 Durlls 

• 2 DMRlls 

Oe\icc OCfice Vector 
(O p';on) Address Address Comment 

DJII 7600 10 300 Only one OJ I I 

• 760020 Gap left between OJ 11 ilnd the nc~t device 

760030 Gap - The nc,' device. Dl-lil. must start on an 
address boundary that is a multiple of 20 

D H II 760040 310 Only one 01-111 

760060 Gap left bCIv.ccn 01-111 and next device 

DQII 760070 320 First DQII 

• DQII 760100 330 Second DQII 

760110 Gap lert bclYoccn DQII and next device 

760120 Gap lert for DU lis not used 

DUI'II 760 130 340 First OUPI1 

DUrl1 760140 350 Second OUPI1 • 760 150 Gap left between the last DUP]] and next de-
Vice 

760160 Gap left for lK II·As not used 

DMRII 760170 360 First DMRII 

DMRII 760200 370 Second OM R II 

760210 Gap left after the last device (in this case the 
DMRII) to indicate that none follo\\ 

• 
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E)(ample 3 • Only one or each or the rollowing devices are used in this example: 

DCII 
DJII 
D H II 
GT40 
DQII • 
DUPII 
DMRII 
DMCI I 

Oe\ice Oe\ice Vector 
(O ption) Address Address Comment 

DCII 300 DC II has a fixed device address • 
DJII 760010 310 Onl} one OJ II 

760020 Gap lert bet"cen OJ II and the next dcvice 

760030 Gap - The next device. DH 11. must start on an 
address boundar} that is a multiple or 20 

DHII 760040 320 Only one DH II • 760060 Gap lert bet"ecn 0111 t and next device 

GT40 330 GT40 has a fixed device address 

DQII 760070 340 Only one OQ II 

760100 Gap left bel\\-cen OQ II and next device 

760110 Gap lert ror DU lis not used • DUPII 760120 350 Only one DUPI t 

760110 Gap lert between OUPII and the next device 

760140 Gap lert ror LK II-As not used 

DMRII 760150 360 OnlyoneOMRlt 

DMCII 760160 370 Only one DMCII 

760170 Gap left arler the last device (DMCII) 10 in -
dicate that none rollo" 

• 
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8.1 DDCMP 

APPENDIX B 
DDCMP IN A NUTSHELL 

DDCMP (DIGITAL Data Communications Message Protocol) was developed to provide full·duplex 
message transfers over existing standard hardware. 

B.1.1 Controlling Data Transfers 
The OOCM P message formal is shown in Figure 8·1. A single control character is used in a DDCM P 
message and is the first character in the message. Three control characters are provided in OOCMP to 
differentiate between the three possible types of messages: 

SOH - data message follows 
ENQ - control message follows 
OLE - bootstrap message follows 

Note that the use of a fixed-length header and message size declaration obviates the requirement for 
extensive message and header delimiter codes. 

BB COUNT FLAG RESPONSE SeQUENCE ADDRESS CRC·l 
DATA 

CRC·2 SOH 
14 BITS 2 BITS 8 BITS 8 BITS 8 BITS 16 BITS 

(ANY NUM8ER OF 8·BIT 16 BITS 
CHARACTERS UP TO 214) 

MK·1248 

Figure B-1 DDCM P Data Message Format 

Figure 8-2 shows an example of a data exchange. 

B.1.2 Error Checking and Recovery 
DDCMP uses a 16-bit cycle redundency check (CRC-16) for detecting transmission errors. When an 
error occurs. DDCMP sends a separate negative acknowlege (NAK) message. DOCM P does not 
require an acknowledgement message for all data messages. The number in the response field of a 
normal header or in either the special NAK or acknowledge (ACK) message specifies the sequence 
number of the last good message received . For example. if messages 4. 5. and 6 have been received 
since the last time an acknowledgement was sent and message 6 is bad. the NAK message specifies 
number 5 which says "messages 4 and 5 are good and 6 is bad." When DDCM P operates in full-duplex 
mode. the line does not have to be turned around: the NAK is simply added to the sequence of 
messages for the transmitter. 
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DMR ., DMR .2 o SENDS A STRT (START) MESSAGE WHICH 
MEANS: " 1 WANT TO BEGIN SENDING DATA 
TO YOU ANO THE SEOUENCE NUMBER OF MV 
FIRST MESSAGE WILL BE I ." 

12\ SENDS A STRT (START) MESSAGE WHICH 
• - - - - \.::.J MEANS: " I WANT TO BEGIN SENDING DATA 

TO YOU AND THE SEQUENCE NUMBER OF MV 
FIRST MESSAGE WILL BE 1." 

o RECEIVES STACK. 

o RECEIVES STRT MESSAGE. 

f7\ SENDS A STACK (START ACKNOWLEDGE) 
\:J MESSAGE WHICH MEANS: "OK WITH ME." 

o SENDS DATA MESSAGES WITH A RESPONSE FIELD 
SET TO 0 AND THE SEQUENCE FIELD SET TO I . 
WHICH MEANS: " I AM LOOKING FOR YOUR 
MESSAGE 1 OTHER MESSAGES MAV BE SENT 
AT THIS TIME (I,E .. MESSAGES 2. 3, ETC.) 
WITHOUT WAITING FOR A RESPONSE. 

-------- f";"\ RECEIVES DATA MESSAGE' AND CHECKS IT FOR 
\.:.J SEQUENCE AND CRC ERRORS. IF THERE IS A 

SEQUENCE ERROR, GO TO 12, IF THERE IS NO 
ERROR. GO TO 9. 

f8\ A CRC ERROR WAS DETECTED. COMPUTER B 

/

\::.J SENDS A NAK MESSAGE WITH THE RESPONSE 
FIELD SET TO O. WHICH MEANS: "ALL MESSAGES 
UP TO 0 (MODULO 256) HAVE BEEN ACCEPTED 
AND MESSAGE I IS IN ERROR:' o COMPUTER A RECEIVES NAK, RETRANSMITS, 

MESSAGE' AND ANV OTHER MESSAGES SENT 
SINCE (I.E ., 2, 3, ETC.) IF ALREADY SENT. ____ @ 

10 SENDS ACK RESPONSE OF 1 EITHER IN A 
____ SEPARATE ACK MESSAGE OR IN THE RESPONSE 

@RECEIVES ACK AND RELEASES MESSAGE I . 
____ FIELD OF A DATA MESSAGE. 

@CONTINUES SENDING MESSAGES. ----____ @DISCARD MESSAGE AND WAIT FOR PROPER _ 13 

..--------- MESSAGE 2. e TIMES OUT DUE TO LACK OF RESPONSE 
FOR MESSAGE 2. SENDS A REPLY FOR 
MESSAGE 2. ________ 

@RETRANSMITSMESSAGE2AND 

_____ t;S\ SEND NACK RESPONSE OF , IN THE 

________ \.:.::J RESPONSE FIELD. 

FOLLOWING MESSAGES 

Figure 8-2 DDCMP Sample Handshaking Procedure 
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When a sequence erro r occu rs in ODCM P, the receiving station docs not respond to the message. The 
transmitting station detects. from the response field of th e messages it receives (or via timeollt). that 
the receiving sia lion is still looking for a certain message and sends it again. For example. if the next 
message the receiver expects to receive is 5. but receives 6 instead. the receiver will nol change the 
response field (which con tains a 4) of its data messages. The receiver \\ ill say ... , uecepl all messages up 
through message 4 and I'm sti ll looking for message 5," 

B.I.3 Character Coding 
OOCMP uses ASCII control characters for SYN. SOH. ENQ and OLE. The remainder of the mes
sage. including the header. is transpa rent. 

8.1.4 Data T ransparency 
OOCM P defines transpa rency by usc ofa count field in the header. The header is ofa fixed length. The 
count in the header determines the length of the transpurent information field. which can be from 0 to 
16.383 bytes long. To validate the header and count field. it is followed b) ;'1 CRC-16 field: all header 
characters are included in the CRC calculation. Once validated. the count is used to receive the data 
and to loca te the second CRC- 16, which is calcu lated 011 the data field. Thus, character SlUffing is 
avoided. 

B.I.S Data Channel Utilization 
DOCM P uses either full-dup lex or half-duplex circuits at optimum efficiency. I n the full-duplex mode, 
OOCM P operates as two independent one-way channels, each containing its own data stream. The 
only dependency is the acknowledgements which mU5t be sent In the datu stream in the opposite 
direction. 

Separate ACK messages are unnecessary. reducing the control overhead. Acknowledgements arc sim
ply placed in the response field of the next message for the opposite direction. Ifseveral messages are 
received correctly before the terminal is able to send a meSS<lge, all of them can be acknowledged by 
one response. Only when a transm ission error occurs, or when traffic in the opposite direction is light 
(no data message to send). is it necessary to send a special NAK or ACK message. respectively. 

In summary. DOCMP data channel utilization features include: 

I. The ability to run on full-duplex or half-duplex data channel facilities. 

2. Low contro l cha racter overhead, 

3. No character stuffing. 

4. No separate ACKs when traffic is heavy: this saves on extra SYN ch<lracters and inter
message gaps, 

5. Multiple acknowledgements (up to 255) with one ACK. <lnd 

6. The ability to support point-to-point and multipoint lines. 

B.2 PROTOCOL DESCRIPTION 
OOCMP is a very genera l protocol: it can be used on synchronous or asynchronous. half-duplex or 
full-du plex. seria l or parallel, a nd point-Io-point o r mult ipoint systems. Most applications invo lving 
protocols are half-duplex o r full-duplex transmission in a seria l synchronous mode: that operating 
environment willlherefore be emphasized in th is description. 
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The header is the most importanl part of the message because it contains the message sequence num
bering information and the character count, the t"'o most important features of DDCM P. Because of 
the importance of the header information. it merits its own CRC block check. indicated in Figure B-3 
as CRC-I. Messages thai contain data. rather than just control information. have a second section 
which contains any number of 8-bit characters (up to a maximum of 16.363) and a second eRC 
(indicated in Figure 8-3 as CRC-2). 

Before the message format is discussed in greater detail. the message sequencing system should be 
explained because most of the header information is directly or indirectly related to the sequencing 
operation. 

In the DDCMP. any pair of stations that exchange messages with each other number those messages 
sequentially starting with message number one. Each successive datu message is numbered using the 
next number in sequence. modulo 256. Thus. a long sequence of messages \ ... ould be numbered 1. 2. 
3 .... 254.255. O. I .... The numbering applies to each direction separately. For example. station A might 
be sending its messages 6.7. and 8 to station B. while station B is sending its messages 5. 6, and 7 to 
station A. Thus. in a multipoint configuration where a control slalion is engaged in two-way commu
nication with 10 tributary stations. there are 20 different message number sequences involved - one 
sequence for messages from each of the 10 tributaries to the control station ;.md one sequence for 
messages from the control station to each of the 10 tributaries. 

Whenever a station transmits a message to another station. it assigns lis next sequential message 
number to that message and places that number in the sequence field of the message header. In addi
tion to maintaining a counter for the sequentially numbered messages which It sends. the station also 
maintains a counter of the message numbers received from the other station. It updates that counter 
whenever a message is received with a message number exactly one higher than the previousl) received 
message number. The contents of the received message counter are included in the response field of the 
message being sent. to indicate to the other station the highest sequenced message that has been 
received. 

When a station receives a message contammg an error. that station sends a negative acknowledge 
(NAK) message back to the transmitting station. DDCMP does not require an acknowledgement for 
each message. as the number in the response field of a normal header (or in either the special NA K or 
positive acknowledgement message ACK). specifies the sequence number of the last good message 
received. For example. if messages 4. 5. and 6 have been received since the last time an acknowledg· 
ement was scnt. but message 6 is bad, the NAK message specifics number 5 which S<lys ··messages 4 
and 5 are good and 6 is bad." When DDCMP operates in the ful1·duplex mode. the line does not have 
to be turned around: the NAK is simply added to the messages for the transmitler. 

When a station receives a message that is out of sequence. it docs not respond to that messagc. Thc 
transmitting station will detect this from the response field of the messages which it receives: if the 
reply wait timer expires before the transmitting station receives an acknowledgement. the transmitting 
station will send a REP message. The REP message contains the sequence number of the most recent 
unacknowledged message sent to the distant station. I f the receiving station has correctly received the 
message referred to in the REP message (as ",ell as the messages preceding it). it replies to the REP b) 
sending an ACK. If it has not received the message referred to 10 sequence. it sends a NAK containing 
the number of the last message that it did receive correctly. The transmitting station will then retrans
mit all data messages after the message specified in the NAK. 

The numbering system for DDCMP messages permits up to 255 unacknowledged messages oul· 
standing. a useful feature when working on high delay circuits such as those using satellites. 
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NOTE 1 
• r , 

BE] CLASS COUNT FLAG 
14 BITS 2 BITS 

RESPONSE SEQUENCE ADDRESS 
8 BITS 8 BITS 8 BITS 

CAe 1 
16 BITS 

INFORMATION 
ANY NUMBER 

OF a· BIT 
CHARACTERS 

CRe 2 
16 BITS 

)()()()(}()()() )()()()()()QO(XJO()()()( )()()()()()QO( )()()()()()()() 

SOH - OATA MESSAGES 10000001 CHARACTER COUNT 
xx 
as 
as 
as 

RESP • 
RE5P • 
RESP " 

MESSAGE. 
()()()()()()()( 

()()()()()()()( 

)()()()()()QO( 

ADDRESS 
ADDRESS 
ADDRESS 

ENO I ACKNOWLEOGEMENT 
NEGATIVE ACKNOWLEDGE 

00000101 00000001000000 
00000101 00000010····-----

REASONS: Bee HEADER ERROA aaaaa1 
sec DATA ERROR 000010 
REP RESPONSE 000011 
BUFFER UNAVAILABLE 001000 
RECEIVER OVERRUN 001001 
MESSAGE TOO LONG 010000 
HEADER FORMAT ERROR 010001 

00000101 00000011000000 as aaaaaaaa lSTMESS. ADDRESS 
ENQ START MESSAGE 
I REPLY MESSAGE 

00000101 00000110000000 11 aaaaaaaa aaaaaaaa ADDRESS 

OLE 

START ACKNOWLEDGEMENT 00000101 00000111 00000o 11 aaaaaaaa aaaaaaaa ADDRESS 

MAINTENANCE MESSAGE 10010000 CHARACTER COUNT 11 aaaaaaaa aaaaaaaa ADDRESS 

NOTES: 

, . ONLY THE DATA MESSAGE ANO THE MAINTENANce MESSAGE HAVE CHARACTER COUNTS. SO 
ONLY THESE MESSAGES HAVE THE INFORMATION AND CRC2 FIELDS SHOWN IN THE MESSAGE 
FORMAT DIAGRAM ABOVE. 

2. " RESP . " REFERS TO RESPONSE NUMBER. THIS IS THE NUMBER OF THE LAST MESSAGE 
RECEIVED CORRECTlY. WHEN USED IN A NEGATIVE ACKNOWLEDGE MESSAGE. IT IS ASSUMED 
THAT THE NEXT HIGHER NUMBERED MESSAGE WAS NOT RECEIVED. WAS RECEIVED WITH 
ERRORS. OR WAS UNACCEPTED FOR SOME OTHER REASON. SEE " REASONS:' 

3. " MESSAGE. " IS THE SEQUENTIALLY ASSIGNED NUMBER OF THIS MESSAGE. NUMBERS ARE 
ASSIGNED BY THE TRANSMITTING STATION MODULO 256; I.E •• MESSAGE 000 FOLLOWS 255 . 

4 . " LSTMESS. " IS THE NUMBER OF THE LAST MESSAGE TRANSMITTED BY THE STATION. SEE THE 
TEXT DISCUSSION OF REP MESSAGES. 

5." ADDRESS" IS THE ADDRESS OF THE TRIBUTARY STATION IN MULTIPOINT SYSTEMS AND IS 
USED IN MESSAGES BOTH TO AND FROM THE TRIBUTARY. IN POINT TO POINT OPERATION. A 
STATION SENDS THE ADDRESS " ' " BUT IGNORES THE ADDRESS FIELD ON RECEPTION 

6 ··a " AND " S·· REFER TO THE aUICK SYNC FLAG BIT AND THE SELECT BIT. SEE TEXT. 

Figure B-3 DDCM P Message Format in Detail 
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8 .3 MESSAGE FORMAT 
With the above background. it is now time to explore the various DOCM P message formats in full 
detail. as shown in Figure 8-3. The fi rst character of the message is the class of message indicator. 
represented in ASC II with even parity. There are three classes of messages: data, cont rol. and mainte
nance. These are indicated by class of message indicators SOH. ENQ. and DLE respectively. The next 
two characters of the message are broken into a 14-bit field and a l·bi! field. The 14-bit field is used in 
data and maintenance messages to indicate the number of characters that will follow the header and 
form the information part of the message. In control messages. the first 8 bilS of the 14-bit field are 
used to designate what type of control message it is: the last 6 bits are generally !illed up with zeros. 
The exception is in NAK messages where the last six bits arc used to specify the reason for the NAK. 
The 2·bit !ield contains the quick sync and select nags. 

The quick sync nag is used to inform the receiving station that the message will be followed by sync 
characters: the receiver may wish to set its associated synchronous receiver hardware into sync search 
mode and sync strip mode. This will re-establish synchronization and syncs will be discarded until the 
first character of the next message arrives. The purpose of this is to permit the recciving station to 
engage any hardware sync-stripping logic it might have and prevent it from filling its buffers with sync 
characters. The select nag is used to indicate that this is the last message which the Iransmitting station 
is going to transmit and that the addressed station is now permitted to begin rransmitting. This nag is 
useful in half-duplex or multipoint configurations. where transmitters need to get turned on and ofr. 

The response field contains the number of the last message correctly received. This !ield is used in data 
messages and in the positive and negative acknowledge types of control message. Its function should 
be evident from the preceding discussion of sequence control. 

• 
, 

• 
The sequence field is used in data messages and in the RE P typeof control message. In a data message. • 
it contains the sequence number of the message as assigned by the transmitting station. In a REP 
message. it is used as part of the question. "Have you received all messages up through message 
number (specify) correctly1" 

The address !ield is used to identify the tributary station in multipoint systems and is used in messages 
both to and from the tributary_ In point-la-point operation. a station sends address I. but ignores the 
address field on reception. 

I n addition to the positive and negative acknowledgemen t and REP types of control message. there are 
also start and start acknowledge control messages. These are used to place the station which receives 
them in a known state. In particular, they initialize the message counters. timers. and other counters. 
The start acknowledge message indicates that this has been accomplished. 

Figure B-) also shows the maintenance message. This is typically a bootstrap message containing load 
programs in the information field. A complete treatment of bootstrap messages and start up pro
cedures is beyond the scope of this book. 

NOTE 
Refer to the DDCM P Specificatio" Order (A A
D599A-TC) for a complete detailed description of 
DDCMP. 
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C. I INTRODUCfION 

APPE DI X C 
DI AGNOSTIC SUPERVIS OR 

SUMMARY 

The PDP-I t diagnostic supervisor is a software package which: 

• Provides run-time support for diagnostic progrums running on a PDP- t I in Stand-alone 
Mode. 

• Provides a consistent operator interface to load and run a sing le diagnostic program or a 
script of programs. 

• Provides a common programmer interface for diagnostic development. 

• Imposes a common structure upon diagnostic programs. 

• Guarantees compatibility with various load systems such as APT. ACT. SLIDE. XXUP+. 
ASS loader. and 

• Performs non-diagnostic functions for programs. such as console ' /0. data conversion. tcst 
sequencing. program options. 

C.2 VERSIONS OF T H E DIAGNOSTIC SUP ERVISO R 

Fil e Name Emironment 

HSAA ··.SYS XXDP+ 

HSAB "-SYS APT 

HSAC··.SYS ACT/ SLIDE 

HSAD"-SYS Paper Tape (A bsolute Loader) 

In the above file names .•. •• .. is for REV and patch level. such as "AO". 

C.3 LOA DI G AN D RUNN I G A SUPERVISO R DIAGNOSTIC 
A supervisor.compatible· diagnostic program may be loaded and started in the normal way. using any 
of the supported load systems. Using XXDP+ for example. the program "CZDMRB.BIN·· is loaded 
and started by typing .R CZOMRB. 

·To determine if diagnostics are supervisor-compatible. use the List command under the Setup Utility (see 
section C.5.). 
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XXDP+ I DIAGNOSTIC SUPERVISOR MEMORY LAYOUT 
ON A 16KW (MIN MEMORy) SYSTEM 

ADDRESS 
100000(0 ) 

070000 (0 ) 

040000(0 ) 

002000(0 ) 

00000o (0 ) 

XXDP+ 

DIAGNOSTIC 
SUPERVISOR 

( 6KW) 

DIAGNOSTIC 
PROGRAM 
17.SKW) 

""(,:121' 

Figure C-I XXDP+ / Diagnostic Supervisor Memory Layout on a 16Kw 
(Min Memory) System 

TIle diagnostic and the supervisor are automatically loaded to the memory location (as shown in Figure C 1) 
and the program is started. The fo llowing message is typed by the program: 

DRS LOADED 
D1AG.RUN-TIME SERVICES 
CZDMR-B-O 
M8203 STATIC LOGIC TESTS - PART I OF 2 
U IT IS M8203 
DR> 

DR> is the prompt for the diagnostic supervisor routine. At this point a supervisor command must be 
entered (the supervisor commands are listed in section C.4). 

C.3.. Fil e S teps to Run a S upervisor Diagnostic 

• STEP 1 - Enter start command. 

When the prompt "DR>" is issued. type: 

STA / PASS:I / FLAGS:HOE <CR> 

The switches and nags are optional. 
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• STEP 2 - Enter number of units to be tested. 

The program will respond to the Start command with: 

, UNITS? 

AI this point the number of devices to be tested must be entered. 

• STEP 3 - Answer hardware parameter questions. 

After the number of devices to be tested has been entered. the program will respond by 
asking a number of "Hardware Questions." The answers to these questions arc used to build 
hardware parameter tables in memory. One of these "Hardware P·Tables" will be built for 
each device to be tested and the series of questions will be posed for each device. 

• STEP 4 - Answer software parameter questions. 

• 

When all the " Hardware P-Tables" are built. the program will respond with: 

CHANGE SW? 

If other than the default parameters are desired for the software. type "Yo" If the default 
parameters are desired. type "N ." 

If"Y" is typed. a series of "Software Questions" will be asked and the answers to these will 
be entered into the "Software P-Table" in memory. The sofl ..... arc questions ",ill be asked 
only once. regardless of the number of units to be tested. 

STEP 5 - Diagnostic execution. 

After the software questions have been answered. the diagnostic will be~in to run . 

What happens next will be determined by the switch options selected with the Start com
mand. or errors occurring during execution of the diagnostic. 

C.4 SUPERVISOR COMMANDS 
The supervisor commands that may be issued in response to the "DR>" prompt are as follows: 

• Start Command - Used to start a diagnost ic program. 

• Restart Command - When a diagnostic has stopped and control is given back to the super
visor. this command may be used to restart the program from the beginning. 

• Continue Command - Used to allow a diagnostic to continue running from where it was 
stopped. 

• Proceed Command - Causes the diagnostic to resume with the next test afler the one in 
which it halted. 

• Exit Command - Transfers control to the XXOP+ monitor. 
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• Drop Command - Drops units specified until an Add or Stan Command is given. 

• Add Command - Adds units specified. These units must have been previously dropped. 

• Print Command - Prints out statistics if available. 

• Display Command - Displays P-Tables. 

• Flags Command - Used to change nags. 

• ZFLAGS - Clears nags. 

All of the supervisor commands except Exit. Prin!. Flags. and ZFLAGS can be used with switch 
options. 

• 

C .4. 1 Command Switches • 
Switch options may be used with most supervisor commands. The available s"i tches and their func-
tion are as follows: 

• . 'TESTS: - Used to specify the tests to be run (the default is all tests). An e'(ample of the 
tests switch used with the Start command to run tests I through 5. 19. and 34 through 38 
"ould be: 

DR> START 'TESTS : 1-5 : 19 : 34-38 <CR> 

• " PASS: - Used to specify the number of passes for the diagnostic to run. For e'(ample: 

DR> START/ PASS : I 

In this example. the diagnostic would complete one pass and give control back to the super
VISOr. 

• ./ EOP: - Used to specify how many passes of the diagnostic will occur before the end of pass 
message is printed (the default is one). 

• 
• ./UN ITS: - Used to specify the units to be run. This switch is valid only if"N" was entered 

in response to "CHANGE HW?" • 

• ./FLAGS: - Used to check for conditions and modify program execution accordingly. The 
conditions checked for are: 

:HOE -Hah an error (transfers control back to the supervisor) 

:LOE - Loop on error 

:IER - Inhibit error repons 

:IBE - Inhibit basic error information 

:IXE - Inhibit extended error information 

:PRI - Print errors on line printer 

:PNT - Print the number of the test being executed prior to execution 
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:BOE - Ring bell on error 

:UAM - Run in unattended mode, bypass manual intervention tests 

:ISR - Inhibit statistical reports 

:IOU - Inhibit dropping of units by program 

C.4.2 Control/Escape Characters Supported 
The keyboard functions supported by the diagnostic supervisor arc as follows: 

• CONTROL C (tC) - Used to relUrn control 10 the supervisor. The "OR>" prompt would 
be typed in response to CONTROL C. This function can be typed at any time. 

• CONTROL Z (tZ) - Used during hardware or sort ware dialogue to terminate the dialogue 
and select default values. 

• CONTROL 0 (to) - Used 10 disable all printouts. This is valid only during a printout. 

• CONTROL 5 (15) - Used during a printoullO Icmporaril) fTeelc the printout. 

• CONTROL-Q (rQ) - Used to resume a printout artcr a CONTROL S. 

C.S WHAT IS H IE SETUP UTI LITY? 
Setup is a utility program that allows the operator to parametcriJ.c a supervisor diagnostic prior to 
execution. This is valid ror either XXOP+ or ACT/ SLIDE environments. Setup asks (he hardware 
and software questions and builds the P-Tables. 

The commands available under Setup are: 

List-list supervisor diagnostics 
Setup - create P-Tables 
Exit- return control to the supervisor 

The rormat ror the List command is: 

LIST DDN:FILE.EXT 

Its runction is to type the file name and creation date or the file specified ir it is a revision C or later 
supervisor diagnostic. Ir no file name is given. all revision C or later supervisor diagnostics will be 
listed. The derault ror the device is the system device and wildcards are accepted. 

The rormat ror the Setup command is: 

SETUP DDN:FILE.EXT~DDN:F I LE.EXT 

It will read the input file specified and prompt the operator ror inrormation to build P-Tables. An 
output file will be created to run in the environment specified. File names ror the output and input files 
may be the same. The output and input device may be the same. The derault ror the device is the system 
device and wi ldcards are not accepted. 
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0.1 INTRODUCTION 

APPENDIX D 
MICROCODE OVERVIEW 

This section contains an overview of the major functional hardw<lrc areus and the microprogram of the 
DM R II . For detailed descriptions of the hardware components. refer to the list of related documents 
in Chapler I. Chapter 3 contains detailed programming descriptions. 

0.2 FUNCTIONAL HARDWARE 
The basic now of data and control signals of the DM R II system is sho" n in Figure 0-1 . Some 
registers and control logic have been omitted for simplicity. Table D-I contains brief descriptions of 
the major functional areas. 

0.3 DMR II MICROPROGRAM 
The DMRII microprogram determines the functions that the M8207-RA microprocessor will per
form. This program is stored within the control read only memor) (CROM) of the M8207-RA. The 
microinstruction set contains branch and move instructions . Branch instructions perform conditional 
and unconditional program jumps. and subroutine entry and return . Move instructions provide inter· 
register and inter-memory transfers and perform logical and arithmetic operations on the transferred 
data. 

0.3.1 Microprogram Message Processing 
The microprogram performs four internal processes to implement data transfers between an external 
source (modem) and the central computer. As shown in the Executive Flow Diagram. Figure 0·2. 
these processes are: transmi t, receive, port service. and timer service. Each process operates independ
ently of the other and is time-shared by the microprocessor. Activity levels within a process are called 
slates. A typical now diagram of microprogram message processing is shown in Figure 0·3. Two 
eltamples of message processing are shown in the figure (solid lines and dotted lines). 

In the first example. the microprogram now starts at state XM.A of a transmit process. When the 
activity within this state is completed, the program proceeds to the receive process al state ReV.A. 
During the receive process a determination is made as to what action is required (see Figure 0·2). In 
this example. nothing was done in the receive process and the program sequences through a time
service routine if the program clock time-out occurs. 

When the timer service state (T.I) has been completed. the program returns to the transmit process. 
This cycle of activity repeats until the message has been processed completely. Although the processing 
cycle requires the now to sequence through each process. there may be state levels entered where no 
action will take place. 
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A ~ 

< UNIBUS • 
ADDRESS UNIBUS TRANSCEIVERS DATA 

MB207-RA MICROPROCESSOR I I r • 
I REGISTER 

SELECT 
! RAM l DATA I 

MUX ! UNIBUS I 
DATA I 
MUX 

j • -1 SROM I SELECT _M.!:!,.l1J..PQ!\'I....RAM 
8 X 32 I ~~ !!.EQLCgt .!iE§ 

T 
--1 DROM 

MAR 
SRG -f NPR & 8R 1-CONTROl CONTROL OML'X 

" S· SIT -{ l----1 FROM 
ALU liP Mise 

32 x 8 fUNCTION --1 OMR INTERNAL -MEM 

MAR I 41< X 8 

• 
H ,RG I-8-BITS 

I 
CROM& RI \8 ALU A 

SP j 
16 X 8 r 

INSTRUCTION REGISTER 
• 

I DATA 

SALU r CROM IN 
PROGRAM 
COUNTER 

14-BIT DATA BERG DATA PORT 

OUT-r 

BERG DATA PORT 

I I r • I OUlBUS ~ . I REGISTER I _ 4 INBUS 
REG _-, SELECT r REG 

T I j I I r 
r TRANSMIT I, EXT REG ! EXT REG RECEIVE 

SilO OUlBUS/INS" IN BUS SILO 

I USVRT I 
Me203 LINE UNIT 

Figure 0 -1 Data and Control Flow - Basic 
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Function 

ALU 
Arithmetic Logic Unit 

BRG 
Branch Register 

CROM 
Connol Read Only Memory 

DMUX 
Data Multiplexer 

DROM 
Destination ROM 

FROM 

IN BUS 
I nput Bus Register 

IR 
Instruction Register 

MAR 
Memory Address Regi ster 

MEM 
Main Memory 

MIR 
Maintenance Instruction 
Register 

MP RAM 
Multipart Random Access 
Memory 

NPR 
Nonprocessor Request and 
Control 

PC 
Program Counter 

Table D-l Major Functional Areas 

Description 

Performs the microprocessor arithmetic and logic 
operations. 

Temporary 8-bit data register for branch determination 
and rotate right operations. There are three operating 
mooes: load, shift right, and hold. 

Instruction memory. Contains the microprogram (2 K, 
4K, or 6K X 16-bit). 

8-bit line multiplexer: 8 to I 

Controls the destination location of data in a move 
instruction. 

Controls up to )6 functions to be performed by the 
ALU (32 X 8 bits). 

Reads incoming data and status into the receive silo(S. 
bit register). 

Output register of the CROM. 

Set up by microprocessor to address MEM. 

Used for loading a single microinstruction from the 
CPU and providing various maintenance functions. 
Outputs are wire-ORed with IR outputs. 

Contains the control and status registers that are ac· 
cessible both internally and by the CPU program. 
Also contains NPR IN/ OUT address and data regis· 
ters . 

Allows microprocessor to initiate an PR under mi· 
croprogram control and gain the UN ) BUS to transfer 
data to or from the CPU memory. 

Provides the addressing for the CROM. PC control is 
derived from branch and move instructions. 
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Funcfion 

REGISTER SELECT 

SILO 
Transmit or Receive 

SP 
Scratch Pad Memory 

SROM 
Source Read Onl) Memory 

System Clock 

USY RT 
Universal Synchronous 
Receiver IT ransmitter 

Table 0-1 Major Functional Areas (ConI) 

Description 

Decodes selected register address and Iype of 
UNIBUS operation requested. 

First in. first out register. Receive silo is loaded from 
Ihe USYRT. transmit silo in the microprocessor (64 
X 12). 

Temporary storage register for data (16 X 8 bils). 

Controls input selection for the DMUX. Also deter
mines if a mme instruction is to be executed (32 X 8 
bits) 

Provides clock pulses for the microprocessor. 

Handles input or output data to the modem. and the 
basic protocol framing and error detection. 

The second example (dolled now lines) shows that the program now can enter successive process states 

• 

• 
at any state level. Ho\\<ever. it must go through a defined sequence "ithin each process during the • 
cycle. 

0.3.2 Transmit Process 
Figure D-4 is a macron ow diagram of the transmit process. Areas within the dotted lines indicate 
microprogram state levels of the message processing cycle (see Figure D-3). Designations in the now 
paths are actual program names and may be referred to in the microcode listing and the detailed now 
charts included in the engineering print set. 

When a message is ready to be sent. the transmitter must determine whether transmission is possible or 
not. If transmission is possible. the program determines the type of message to be sent and sets up the 
proper subroutines to process it. Message types. 10 order of priority. include: negati'Ve acknowledge • 
(NAK). reply (REP). data. and acknowledge (ACK). 

When the transmitter is ready to send. all the sync signa ls arc transmitted. The program enters the 
appropriate subroutine to set up the header of the specified message by selecting the type field. sub
type field. message field. and response field. It then sets the selection nag in the header storage loca
tion. and sends the header out. 

If a REP. Start. or Stack message is in progress, the program resets the reply timer and if there is no 
data to be transmi tted. continues toward the shutdown state. 

When a data message is being transmitted. the program initiates the first non-processor request (NPR) 
right after transmitting the header eRe (block check character). 

0.3.3 Receh'e Process 
When the microprogram is at the start of the receive process. it is expecting to recei ve a message. At 
this point. the program is either in the idle state or prepared to receive messages (see Figure 0-5). I f it • 
is idle. an attempt is made to update the Base Table. If not. it determines what type of message is being 
received. 
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RECEIVE 
PROCESS 

Rev .• 

Y'S 

Figure 0-2 

START 

TRANSMIT 
PROCESS 

XM." 

NO 

1m. 
TIME-OUT , 

NO 

OM' 

PORT 
SERVICE 
PROCESS 

P .• 

TIMER 

YES SERVICE 1---
PROCESS 

T .• 

",I( :1201 

Executive Flow Diagr .. m 

Data fetched from the host memory via NPRs arc transmitlcd on the serial line. follo",cd immediately 
by CRC,. 

The program Siores the bytes that make up the header and performs error checking. When an error is 
detected. a negative acknowledge (NAK) is scheduled and the receiver is cleared. returning it 10 the 
idle state. After header storage has been completed. the program sequences through a header ve ri
fication routine. 
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TRANSMIT PROCESS RECEIVE PROCESS TIME/PORT SERVICE 

( 

XM.A RCV.A 

\ 1 
\ 1 

\ 
( 

\ 
XM.B ~ ( RCV.B ) 

I \ I 
( 

( \ 
1 \ 1 

1 \ I 

XM.C ) 1 t,_R_C_V._C~~ " l 
I 1 ::::~ 

--1 -

~----') ( 

( 

1 ----r - ( XM.D -I RCV.D 

T.l 

P.A ) 

T.2 ) 

P.o ) 

T.3 ) 

PP ) 

TA ) 

1 
------

( P.OUT ) 

( XM.E ) ( RCV.E ) ( T.' ) 
--- -

( P.IN ) 
MICROPROGRAM STATES I 

\ 
__________ L-_____ A~ ____ 4_-----------

( 

XM.A 
XM.B 
XM.C 
XM.D 
XM.E 

RCV.A 
RCV.B 
RCV.C 
RCV.D 
RCV.E 

T.l 
T.2 
T.3 
TA 
T.' 

Figure 0·3 Typical DMRII Message Processing 
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TRANSMIT 

SYNS + 
HDR BYTE 1 

HDR 
BYTE 2 

CONTROL MESSAGE DATA MESSAGE/ 
MAINTENANCE MESSAGE 

I 

XM.A 

i-
XM.B 

t---
XM.C 

DISPATCH TO SET UP HEADER 
! 

1 I 
XM.CD 

DECIDE TO TRANSMIT, WHAT TO 

TRANSM1T, AND SET UP BYTE 1 

SEND ALL SVNS. 

& HEADER to. 

SET UP HEADER 
STORAGE FOR CONTROLI 

XM.CR 
XM.CN (REP, START 

lNAK) STACK 

I HEADER) 
I 

XM.CA 
lACK 

HEADER) 
I 

SET UP DATA MESSAGE DATA MESSAGE 
HEADER AND SEND CC 

HDR 

I 
(XM.C 1/ 2) 

- -j-
XM.O 

SET SELECT FLAG IN HEADER STORAGE 

- - - -1- - - --
XM.E 

I 

BYTE 3-6 SEND HEADER OUT 
+ BC~ ___ ---r-----l-I ------, I 1---

TRANSMIT 
DATA BYTES 

DATA Bce 

XM.Fl 
RESET REPLY TIMER 

fOR CONTROL MESSAGE 

XM.F 

PREPARE TO START NPR 
FOR DATA MESSAGE 

-i-
XNS 

- 1-
XN' 

-_.11----,. - t- .-
XM.G XM.H 

I I L __ 
XNS 

START TRANSMITTING NPRs 

I 
XM.I 

SEND DATA CRe 

- - - - - - '-------,-----' 

,----XM.J 
HANDLE SelECT FLAGS 

---1---
XM.K • SEND PADS AND SHUT XM .Kl 

DOWN TRANSMITTER ~ 

1 XM.K2 

'----_ XM. A _. ------', 

SEND TYPE FIELD 

HANDLE SELECTION 

FLAGS 

SEND UP TO HDR CRC 

PREPARE TO SEND 

DATA 

START NPR 

OBTAIN DATA FROM 

NPR 

TRANSMIT DATA BYTES 

ON THE LINE 

TRANSMIT DATA BCC 

DECIDE TO ABUT 

NEXT MESSAGE OR 

SHUT THE TRANSMITIEA 

DOWN 

SHUT DOWN THE 

TRANSMITIEA 

!ollie 221:1 

Figure D-4 Transmit Process Flow Diagram 
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SYNCH RECEIVER IDLE. GET FIRST RCVIA) 
SEARCH BYTE OF NEW HEADER. RECEIVER IDLE. BASE TABLE UPDATE 

---
BYTE 2 

BYTE 5 

BYTE 6 

-1-
Bee 1 
(BYTE 7) 

Bee 1 
(BYTE 8) -t-

DATA 
INI 

-L Bee 2 
(N+l) 

----
Bee 2 
(N+2) 

STORE HEADER 

I 

CONTROL 
MESSAGE 

RCVIS) WAIT fOR HEADER BYTES 

OATA 
MESSAGE 

MAINTENANCE 
MESSAGE 

1------ -----+-----1-----
VERIFY HEADER 
FIELDS 

RCVISc) 

1--------

RCVjCq 
PRocess CONTROL 

MESSAGE 

RCVISD) 

--

I 

RCV(BM) 

f-------

RCV(CM) 
PROCESS MAINTENANCE 

MESSAGE HEADER 

RCV(CD) _______ -' 

SET UP RECEIVE BUFFER FOR NPA SERVICE 

RECEIVE OATA 

1-----
END OF MESSAGE 

---j----
RCV(DA) 

DETERMINE OATA RECEPTION STATE 

r---~jL---.---_. RCVIOMI 
TEST FOR BOOT 

RCVIDEl RCVIOC) MESSAGE 

_P_ROC_'S_S ~L'_N __ B-VT-'S-...,l__rPR-O-C-'-SS--.J?OO ~VTES _ + _ _ _ _ _ 
RCV(E) 

WAIT FOR SECOND CAe BYTE 
(HEADER OR DATAl 

RCV(MA) 
WAIT FOR BOOT MESSAGE 

DATA BYTES 

I 
BOOT 

___ L _______________ _ 

Figure 0-5 Receive Process Flow Diagram 
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The program then performs the specified operation contained in the message. For a control type 
message. once Ihe operation is complete. the program sequences to the end of message 51;lle. For data 
messages. the implied acknowledge field is processed. If the header is contained in a data message and 
there is a receive data buffer for storing the incoming d<lta. the DMR II sets up the buffer for NPR 
service. 

When the incoming message is data. appropriate receiver registers are set up to accept the data from 
the communication line. The program initiates N PRs to transfer the data 10 the CPU memory (receive 
buffers). End of message processing is then performed where checks are made for overrun conditions. 
block check characters (BeC). and non-existant memory (NXM). After the data has been received and 
processed properly. the receive buffers are turned 10 the driver. 

If the incoming data is a boot message. control is transferred to a boot message subroutine to process 
the incoming boot data bytes. A boot password check is made to determine if the message is an Enter 
MOP (for remote load detect). 
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\ APPENDI X E 

BOOTSTRAP TEST UNDER ITEP 

Interprocessor test programs DZITA· ITEP monitor and DZOMO· (TEl' DMCII I DM RII overlay, 
provide the c<lpabilities to check out the communications link and to test the ability of the OMR II La 
perform both remote load detect and down-line load. 

• E.1 REMOTE LOAD DETECT 
Remote load detect (RLD) is also referred 10 as unattended system control in Maintenance Operation 
(MOP) Mode specifications (AA-D60ZA-TC). Unultended system control is defined as follows. 

• 

• 
r 

• 

• 

The Enter MOP Mode message is used to control an unattended system. This message, together with 
the appropriate hardware. enables a satellite computer to halt current operation and begin operating in 
either the MOP primary or secondary mode. This is accomplished by transferring contralto a resident 
MOP program or bootstrap. The hardware is used to recognize this message and force the computer 
system to transfer control to the MOP program. usually residing in a read only memory. The password 
in this message protects the system from being controlled and loaded by an unauthorized host. Only 
messages with a matching password will cause the system to enter MOP mode. 

E.2 DMR II SETUP FOR REMOTE LOAD DETECT 

E.2. 1 DM R II Add ressing 
When using the OMRII with a bootstrap module (M9301·YJ or M9312). the OMRII must be ad
d ressed according to the rules for noaling address assignment. These rules are outlined in the installa
tion section of this manual. If the address is not set correctly. the module will not lind the OM R II and 
neither manual booting of the OM R II nor an RLO works . 

E.2.2 DMR II Li ne Unit Setup 
The OM R II line unit (M8203), Switch Packs E 134 and E 121. must be properly set when OM R II is to 
be used with a bootstrap modu le such as the M9301·YJ or M9312. This combination is used in appli· 
cations where RLO and subsequent down line loading are required. 

The set-up of Switch Packs EI34 and EI21 is only required atlhe end of the link (satellite station) 
where the boot module is installed. 

Switch Pack EI34 (M8203) is configured to contain the g·bit password spccilied by the operating 
system. 

• Switch I is the LSB. switch 8 is the MSB 

• Set switches OFF fo r a I 

• All switches OFF (SP2=377) inhibits RLD operation 
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Switch Pack EI21 (M8203) is configured to the low order 8 bits of the bootstrap entry point (orrset). 

• Switch I is the LSB. switch 8 is the MSB 

NOTE 
Switch 1 represents bit 0 of the boot address and 
should be set to O. 

• Set switches OFF for a I 

• Selling for current M9301·YJ code should be 356 (octal) for booting unit 0 and 374 (octal) 
for booting unit I 

NOTE 
The bootstrap entry point (offset) may be different 
for bootstrap ROM modules other than the M9301-
YJ. 

E.J PROCEDURE TO TEST REMOTE LOAD DETECT UNDER ITEP 
Down·line load should not be attemped unless the DMRII link has been checked out successfully 
using the link test under OM R II ITEP. The following switch settings are required on the M9301. Y J 
and DMR II line unit (M8203) when using ITEP. 

NOTE 
The M930I-YJ must ha'e both the pow'er-up boot 
and diagnostics disabled . 

Module/Switch SWI SW2 SW3 SW4 SW5 SW6 SW7 SWS SW9 SWIO 

Switch Pack 
EI34 ON ON ON ON ON ON ON ON 

Switch Pack 
EI21 ON OFF OFF OFF ON OFF O~F OF~ 

• 
, 

• 

• 
In this mode. the originating station (the one running ITEP) ",ill send an Enter MOP message to the • 
boot station (the one with M9301-Y J) and initiate a down-line load. Successfully down-line loaded. the 
boot station will print out a boot complete message. See events for RLD under ITEP which follow the 
set-up requirements below. 

I. Set the Enable/ Halt switch on the console of the boot station to the enable position. If the 
boot station is a PDP-ll j 34 or PDP-] 1/ 04. press INIT(followed byCNTl Halt when using 
KYII-LB). 

2. Under ITEP at the originating station: 

• Modify parameter onc to 400. 

• Modify paramter two to O. 

• Deposit 1004 to console switch register, and 

• Type <CR>. 

The automatic mode Bootstrap test should then complete and print out end pass message. 
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Events for RLD Under ITEP (See Figure E·I) 

I. At CPU one, ITEP steps up DMRII. then assigns Enter MOP Mode (MOP6) 

2. a. At CPU two, DMR 11 compares MOP6 message received to password setup in line unit 
Switch Pack at E134. 

b. If all passwords match, DMRII two writes 173000 plus the contents of Switch Pack at 
E 121 on line unit to location 24, clears location 26, and asserts AC LO on the UNIBUS. 

NOTE 
Load 125252 inlo localions 24 and 26. These two 10-
calions should be modified if lb is occuring. 

Scope AC LO on CPU two 10 see if it is pulsing 
because 2b is occuring. 

c. CPU two program control is transferred to DM R II boot code in the ROM boot 
(M9301-YJ type). The correct entry into boot code must be set up in line unit Switch 
Pack at E 121 which contains offset added to 17300, 

d. The DMRII boot code sets up the DMRII and sends a Request Secondary Boot 
(MOPS) message. 

3. At CPU one, ITEP checks receipt or MOP8 message and transmits a memory load with 
transrer address (MOPO) message. 

4 a. At CPU two. ROM boot receives MOPO and transrers program control to location 6. 

b. The down-line loaded program is then executed and a boot complete message is printed 
at the conso le terminal. 

I. 

2. 

NOTE 
The above procedure will set the password for 
down-line load to O. This password is deter
mined by the switch EJJ4 seuings on M8203 
at the boot station or remote station . When 
doing down-line load with software. the pass
word used by software must match the pass
word selected on the DMRllline unit at the 
remote station; in this case the password is O. 

For automatic boot (RLD ) on successrul rec
ognition or the Enter MOP message the re-
mote DMRII will NPR PC and PS to 
locations 14 and 16 respecli\ ely and then it 
will assert AC LO. Switch at EI21 in the 
events sequence sets the Bootstrap entry point 
(offset ) to 356 ror booting DMRII unit O. 
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3. 

4. 

On PDP-II / 40, 45. and 70, the AC LO as
serted by the OM R II will cause the C P 10 
assert DC lO. The selling of M9301·YJ 
SW2 to OFF, pre, enrs the M9301 from at
tempting to rake control of the address bits 
during the simulated po~ er-up. 

In order to \crify sl'ilches a t E 134 and E121 
on the line unit . run a ny DM RII di agnostics. 
T he ST ATI under the M a p or DM R II S ta tus 
",ill gh e the aclual setup of the s"ilches. 

STATZ: Low byte (bils 7-0) = £ 134 
(PASSWORD ) 
High by'. (bi lS 15-8) = E I21 
(BOOT OFFSET ) 

Eo4 PROCEDURE TO TEST DOWN-ll 'E LOA D UNDER ITEP 
The do,,"n·line load should not be attempted unless the DMR II link has been checked out success
fully. using the link test under DM R 11 ITEP. 

In this mode. the operator at the boot stalion has to do a boot to M9301-YJ at the entry point for 
OM R II Boot code which sends a request secondary boot message to the originating station (see 
Figure E-2). 

• 
( 

• 

• 
The originating station running ITEP in bootstrap mode then replies \\ilh a memor) load with transfer • 
address message. 

The boot station executes that program and prints out a boot complete message. 

Procedure: 

I. Under ITEP at the originating station: 

a. Modify parameter one to 2400. 

b. Modify paramete r two to O. 

c. Deposit 1004 in the console switch register. and 

d. Type <CR>. 

2. At the boot station. boot the M9301- Y J via one of the following methods: 

3. Type XM under the console emulator. 

b. Load address 7773356 and start, or 

c. On the PDP-l 1/ 04 and PDP-I 1/ 34. when switch setting on the M9301·YJ is set up to 
boot the DM R II. a control boot to K Y II-LB initiates the boot to the DM R II. This 
may take two control boots to occur with K Y (I·LC (CNTRL BOOT / CNTRL 
HALT/ CNTRL BOOT). 

NOTE 
Refer to the M930 I-YJ manua l for proper s""itch 
setting in each case. 

Upon successful completion of a down-line load. the terminal al the boot station prints out a boot 
complete message. 
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HOST 

HOST INITIATES DOWN-UNE 
LOAD BY SETTING DMR INTO 

MAINTENANCE MODe WITH CNTllN 
AND SENDS A MOP 6 MESSAGE. THE 
PASSWORD IN MOP 6 MESSAGE MUST 
EQUAL THAT OF THE REMOTE END. 

HOST CHECKS FOR MOP 8 MESSAGE 
WHEN RECEIVED, 

TRANSMITS A MOP 0 MESSAGE TO 
THE REMOTE END. 
NOTE: MOP 0 MESSAGE MUST BE 
A SELF STARTING MESSAGE AT 

LOCATION 6. IF MORE 
THAN ONE LOAD IS REQUIRED, 
IT MUST ALSO Be ABLE TO 

SEND A REQUEST FOR A 
TERTIARY BOOT MESSAGE BACK TO 
THE HOST CPU FOR MULTIPLE 
LOADS. 

LINK ACTION REMOTE END 

OMRll RECEIVES MOP 6 MESSAGE AND 
CHECKS PASSWORD. IF eQUAL. OMR1l TAlES 
TO DO AN NPR TO LOCATION 24 WITH BOOT 
ADDRESS FROM THE SWITCH PACK ON THE 
LINE UNIT.(AOORESS = DMR1l CODE IN 
M930'·VJ OR M9312 BOOTSTRAP MODULE) 
OMRll ALSO CLEARS LOCATION 26. NOW 
DMR11 ASSERTS AC LO TO TRAP CPU TO 
LOCATION 24 TO JUMP TO THE BOOTSTRAP 

MODULE CODE. THE BOOTSTRAP MODULE 
INITIALIZES THE DMR TO MAINTENANCE 

MODE AND ASSIGNS A RECEIVE BUFFER AT 
LOCATION 0 WITH CHARACTER COUNT EQUAL 
TO 7774 . THE BOOTSTRAP MODULE THEN 

TRANSMITS A MOP B MESSAGE TO 
THE HOST. IF NPR WAS 

UNSUCCESSFUL. THEN WHEN AC 
La WAS ASSERTED. THE CPU SHOULD 
HAVE TRIED TO EXECUTE WHAT· 

EVER WAS IN LOCATION 24 AND 
SHOULD START RUNNING. 
A SECOND NPR TO LOCATION 24 & 26 
OCCURS FOLLOWED BY A 
SECOND ASSERTION OF AC LO. 
THIS SECOND SEQUENCE WILL 

START THE CPU IF THERE IS NO HARDWARE 
FAILURE. 

MOP 0 MESSAGE RECEIVED. SAME 
SEQUENCE AS FOR REMOTE 
END REQUEST. SEE MOP 0 
ON THE FLOW CHART (FIGURE 
E·2). 

MOP 6 MESSAGE = CODE 4 BYTES EQUAL TO SYSTEM PASSWORD(PASSWORD=Q FOR ITEP) 

6 PASSWORD PASSWORD PASSWORD PASSWORD 

MOP 8 MESSAGE = _C"O:oD"",+"D"'V"':;:C'~TY:::P,-,'+M"",O::.P-,V:,-,,,R!!IF-,-Y+P::,R,,O,:,G,,,R:::A",M::-:,TY"P"':-:,-,,,,:;:--j 
8 DMC== 12 0 SECONDARY LOADER 

CODE I LOAD_I LOAD ADDRESS 4 BYTES I PROGRAM IMAGE I 
o . 0 0 I 0 I 0 1"- DATA 
0123456 

MOP 0 MESSAGE -

MEMORY ADDRESS 

f?(; q ~6-~ 

TRANSFER ADDR'SS I Lo. 11 
o I 0 I 6 I 0 Iff r 

Figure E- I Down-Line Load to Remote End Using Remote Load Detect 
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HOST 

DMRII RECEIVES SECONDARY 
BOOT MESSAGE AND INFORMS 
CPU THAT A MAINTENANCE MESSAGE 
WAS RECEIVED. DMRII MUST 
NOW BE INITIALIZED AND 
THE CNTRL IN FORMAT MUST 
SET MAINTENANCE MODE AND 
TRANSMIT THE MOP 0 MESSAGE 
TO THE REMOTE END. 
NOTE: MOP MESSAGE 0 MUST BE 
A SELF STARTING MESSAGE AT 
LOCATION 6 AND IF MORE 
THAN ONE LOAD IS REQUIRED. 
IT MUST ALSO BE ABLE TO 
SEND A REQUEST FOR A 
TERTIARY BOOT MESSAGE BACK 
TO THE HOST CPU FOR 
MULTIPLE LOADS. 

MOP B MESSAGE ., 
CODE DEVICE TYPE 

8 DMC= 12 

LINK ACTION 

MOP VERIfY 

REMOTE END 

INITIATE REOUEST FOR 
SECONDARY BOOT MESSAGE. 
1 TYPE XM, 

2. LOAD ADDRESS 773356 
Of 773374 UNIT , . 

3 PRESS CONSOLE BOOT 
SWITCH IF M9301·YJ 
SWITCH PACK IS SET 
TO ADDRESS 773356 
OR 773374 UNIT 1 

NOTE: ADDRESSES ABOVE 
SELECT OMRII UNIT 0 & 1 
RESPECTIVELY WITHOUT 
DIAGNOSTICS ENABLED. IF 
ONLY DOING BOOT REQUEST 
FROM THIS REMOTE END 
THEN DIAGNOSTICS ENABLE 
ADDRESS CAN BE USED. 
1773354 & 773372) 
ANY OF THE ABOVE CAUSES 
THE M9301·YJ CODE TO 
SEND A MOP B MESSAGE VIA 
THE OMR11 UNK. 

M9301· Y J CHECKS FOR MOP 0 
MESSAGE AND STARTS LOADING 
AT LOCATION O.WHEN 
DONE LOADING. THE M9301·YJ TRANSFERS 
STARTING ADDRESS OF 6 
FROM M930'·YJ TO START 
MOP 0 MESSAGE (SECONDARY BOOT 
REQUEST MESSAGE COMPLETED.) 
MOP 0 MESSAGE MUST NOW REQUEST 
TERTIARY LOADER. IF 
NECESSARY FOR MORE DATA 
TO BE LOADED. 
NOTE.: MAX DATA/MESSAGE IS 8K 
WORDS OR 16K BYTES. 

PROGRAM TYPE 

o SECONDARY LOADER 

MOP 0 MESSAGE = CODE LOAD_ LOAD ADDRESS 4 BYTES PROGRAM IMAGE TRANSFER ADDRESS 

a a a a a a OATA a I a I • I a 
MEMORY ADDRESS a 1 2 3 4 5 • 

UK 2'251 

Figure E·2 Remote End Request for Down-Line Load 
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GLOSSARY 

ACKNOWLEDGE (ACK): 
Indicates that the pre .... ious transmission block was accepted by the receiver and it is ready to 
accept the next block of the transmission. 

ARITHMETIC LOGIC UNIT (A LU): 
Allows Ihe microprocessor to perform arithmetic and logic operations. 

A PORT: 
Read / write input to the multipart RA M. 

ASYNCHRONOUS TRANSMISSION: 
Transmission in which time intervals between transmitted characters may be of uncquullenglh. 
Transmission is controlled by Slart and stop elements at the beginning and end of each character. 
Also called Start-Stop transmission. 

BUFFERED ARITHMETIC LOGIC UNIT (BALU ): 
Operations performed by the ALU are buffered by the BALU and directed to d .. ta memory, 
respective registers. and the Berg PorI. 

BERG PORT: 
An 8-bit port that allows the microprocessor to commUniC;)le with other devices \\ithout using the 
UNIBUS. 

BIT-STUFF PROTOCOL: 
Zero insertion by the transmitter after any succession of live continuous ones designed for bil
oriented protocols such as IBM's Synchronous Data Link Control (SOLC). 

BITS PER SECOND: 
Bit transfer rate per unit of time. 

B PORT: 
Read Address input of the multiport RAM (Read Only Port). 

IJRANCH REGISTER (ORG ): 
Temporary card storage register used for branch determination and shifting right. 

BUFFER: 
Storage device used to compensate for a difference in the rate of data nO\\ \\ hen transmitting data 
from o ne device to another. 

GLOSSARY-I 



CCllT: 
Co mite Consuhalif Internationale de Telegraphic ci Telephonic - An international consultative 
comm ittee that sets international communications usage standards. 

CO'lTROL ANIl STATUS REGIST ERS (CSRs): 
Communication of cont rol and status info rmation is accomplished through these registers. 

CRC 'CYCLIC REDUNDANCY CHECK): 
An error scheme in which the check character is generated b) taking the remainder ancr di viding 
a ll the serialiLcd bi ts in a block of da ta by a predefined number. 

CRO~I: 
Plug-in cont rol read o nly memory used as the instruction memor) for the processor. 

• 
, 

• 

CYCLI C RED NDA NCY CHECK (CRC): 
An error detection scheme in which the check character is generated b) taking the remainder after • 
dividing all the seria lized bits in a block of data b} a predetermined binar) number. 

IlATA LINK ESCAPE (DLE): 
A con u ol cha racter used exclusively to provide supplementary hne control signa ls (con trol char· 
acter sequences or DLE sequences). These are I,"o·character sequences \\ here lhe first characte r is 
DLE. The second character varies according to the function desired and the code used . 

DATA M ULTIPLEXER (DM UX ): 
An 8-bit wide. 8-10-1 multiplexer used to select data for Ihe B input of the ALU . 

DATA-PHONE DIGITAL SERYICE (DDS): 
A communications se rvice of the Bell System in which da ta is transmillcd in digital rather than 
analog form. thus eliminating the need fo r modems. 

DESTINATION ROM (IlROM ): 
Contro ls the operand as defined by the destination of Ihe instruction in Ihe instruction register. 

IlIGITAL DATA COMMUNICATIONS PROTOCOL (DDCMP): 
DI G ITAL's standa rd communications protocol fo r character oriented protocol. 

DIREc r MEMORY ACCESS (DMA ): 
Pe rmits I/ O transfers d irectly into o r out of memory wi thout passing through the processor's 
general registers. 

ELECTRO IC INDUSTRIES ASSOCIATION (EIA ): 
A standards organization specializing in the electrical and functional characteristics of interface 
equipmen t. 

FROM : 
Function RO M - Cont rols up to 16 functions perfo rmed by the A LU . 

FULL-DUPLEX (FOX ): 
Simultaneous two-way independent transmission in both directions. 

FIELD REPLA CEABLE UNIT (FR U): 

• 

• 

• 

Refers to a fau lty unit not to be repai red in the fie ld. Unit is replaced wit h a good unit and the • 
faulty unit is returned to a predetermined location fo r repair. 
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FIFO: 
First In / First Out chmacteristic of the silo hardware buffer. 

HALF-DUI'LEX (HDX ): 
An alternate. onc-way-at-a-time independent transmission. 

IBUS/ OBUS: 
Microprocessor NPR control. miscellaneous registers. and CSRs. 

IBUS' l OBUS': 
Microprocessor NPR control, miscellaneous registers. :.md CSRs. 

INSTRUCTION REGISTER (IR ): 
Contains the instruction thai is being executed. Outputs arc used \0 cantrall he microprocessor. 

LINK MANAGEMENT: 
The link management componenl resolves the transmission and reception on links that 'Ire con
nected to two or morc transmitters and ior receivers in a given direction. 

LV IBUS: 
The line unit input data bus provides a path 10 the DMUX via the berg connCClOr. 

~IEMORY ADDRESS REGISTER (MA R): 
Controls the data memory for buffered arithmetic and logic operations to main memory. 

MAIN MEMORY (MEM): 
Data storage area ror the microprocessor 4K X 8 RA M: cannot be accessed directly by the CPU . 

MAINTE ANCE INSTRUCTION REGISTER (M IR ): 
Provides 1.1 destination ror an instruction that can be loaded by the CPU during maintenance. 

MOP: 
Maintenance ope ra tion protocol. 

MUL TlPORT RAM: 
Contains all M8207 control and status registers between the microprocessor and the CPU proces
sor. 

NEGA TlVE ACKNOWLEDGMENT ( 'AK): 
Ind icates that the previous transmission block was in error and that the receiver is ready to accept 
a retransmission or the erroneous block (also a Not Ready Reply to a station selection in multi
port). 

NON-PROCESSOR REQUEST (N PR): 
Direct memory access type transrers. see DMA. 

I'ROGRAM COUNTER (PC): 
A 14-bit counter used to control the address or the control ROM directly. PC is derived rrolll 
Branch and Move instructions. 

PROTOCOL: 
A rormal set or conventions governing the rormat and relative timing or message exchange be
tween two communicating processes. 
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RANDOM ACCESS MEMORY (RAM ) 

READ ONLY MEMORY (ROM ) 

RS 232-C: 
EIA standard single-ended interface levels to modem. 

RS-422-A: 
EIA standard differential interface levels to modem . 

RS-423-A : 
EIA standard single-ended interface levels to modem. 

RS-449: 
EIA standard connections for RS.-422-A and RS-423-A to modem interface . 

S ILO : 
First in. first out register . Receive silo is loaded from the USYRT. transmit silo from the micro. 
processor (64 X 12), 

SCRATCH PAD MEMORY (SP ): 
Read/ write memory used for temporary storage of data (16 X 8 bilS) . 

SCROM: 
Source ROM _ Controls input selection for the OM UX . Also determines if a move instruction is 
to be executed (32 X g hilS). 

SY'lCHRONOUS TRANSMISSION: 
Transmission in which the data characters and bits arc transmitted at a fixed rate with the trans
mitter and receiver synchronized. 

SYSTEM CLOCK: 
Basic timing providing clock pulses for microprocessor timing functions. 

• 
( 

• 

• 

• 
UN IB US: 

A single high speed bus on which system components connect and communicate with each other. • 
Addresses. data. and control information are transmitted via 56 available lines of the bus. 

USYRT: 
Universal Synchronous Receiver/ Transmitter - Handles input or output data to the modem. and 
the basic protocol framing and error detection. 

• 

• 
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