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CHAPTER 1
INTRODUCTION

1.1 SCOPE

uction 1o BDMRI1 operation. The term DMRII, as used through-
wmnication subsystem which consists of a microprocessor module

‘;"

and 2 line unit mfzdu;&

1.2 DMRII GENERAL ﬁFSCRif”TiOh

The DMRIT s um;g e used tna network link for high performunce interconnection of ‘sf;%}si»
7 ] mmm*}f&' ssor-based, intelligent synchronous communications

HTAL Elé ta Communications ?&%%s%dge Protocol (DDCMP), 323&:

with DMC1! and line compatible with either DMCITT or any device

@ remote load detect 1o attended or unatiended PDP-11 processors (requires

#  Autc-answering capabilities,

s DMCi! program compatibility,

atibility mode or DBCMP V4.0 compatibility mode,

sive diagnostic tests,

®  Support for loca! or remote, full-duplex or half-duplex configurations,
#  16-bit non-processor request (NPR}, direct memory access {DMA) transfers, and

‘hich handles message sequencing and error correction by auto-

Tﬁﬁ f: %v‘}R I Méﬁ unit consists of the M8207-RA microprocessor and-the M8203 line unit. The micro-
as ! data interface between the central processor (VAX-11/780 or PDP-11)

This line unit/microprocessor combination permits either remote or %ﬁmi

remote operations, computers are connected through external modems

fities.} See Figure {-1 for PDP-11 applications and Figure 1.2 for VAX-

oy Cﬁﬁ:?iﬁﬂ?‘ a;;p
¢ that use comm

E i»' igﬁ tipph{ﬁ’iw ns.

-1
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(REMOTE) prgee 1 SYNCHRONOUS
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MICROPROCESSOR] /TN CATIONS -
(M8207-Ra) ‘ LINE Q\s”‘ MODEM )
N J NV uny V
8-RIT (M8203) | SYNCHRO- 1O REMOTE STATION
DATA NOUS ViA TELEPHONE LINES
{BIDIREC- SERIAL
TIONAL) DATA
U [LOCAL)
N COMMUNI- ; SCE5A-10
: MICROPROCESSOR| /mdN\| CATIONS - INTE- SYNCHRONGUS
B LINE ! aRraL - ;
N {M8207- RA} N o | mopEm | SERIAL DATA
s scoss | ms2oz | 70 LOCAL STATION
S1Mez0s) ViA TWINAX OR
TRIAXIAL CABLES
@ PDP11
© MEM
BAK. 2244
Figure I-1  Typical PDP-11 Apphcations

The DMR1

I system consists of a basic subsystem and four options which allow it m accommodale
standard ‘m{z gpecu% interface configurations, With these options, DMR it

systems can operate with

speeds ranging from 2.4K bits per second (b/s) to 1M b/s (see Table 1-1).

Table -1

DMRI11 Options

Option

interface

iine Speed

DMRIT-AA

DMRI1-AB

DMRII-AE

EiA wa?;’i}«“‘*

EIA RS-423. A/

CCITT V.10

ISO 2593/CCITT V.35+%
Integral Modem

ElA RS-422-A/
CCITT V.11

%4.:".-;,{} ki" ;‘1}"]/%
Up to 56K b/s
Lipto IMb/s
S6K, 250K, 500K, 1M b/s

Upto 1M b/s

*EIA - Ele

wironic Industries Association

SO - International Standards Organization

COIT - ©

amite Consultatif

fnteenationale de Telegruphic et Teiephone

1 Limited to 20K b/s by RS-449 and 9600 b/s by I1SC 4902
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| ADAPTER | DMR11 MRt
5 P MICRO- LINE UNIT
~ B PROCESSOR | 1 w203
VAX MEM ! MBZ0T7-RA M
MEM CONT,
, P
U
N
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s 7
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b oommrit |
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PROCESSOR | | Mez03 | MODEM
MB207-RA ' S
AN ‘ A
, BCSSA
SYNCHRONOUS
SERIAL DATA
TO LOCAL

STATION ViA
TWINAX OR
TRIAXAL CABLE

Mi.2240

Figure 1-2 Typical VAX-11/780 Applications

The basic subsystem is designated DMRI1-AD and consists of an M&203 line unii, an M8207-RA
microprocessor, a BCO8S-1 interconnect cable, an H3254 interface module test connector, and an
H3255 interface module test connector. The M8203 line unit has an Integral Modem which is switch
selectable to operate at speeds of 56K, 250K, 500K, and 1M b/s,

For local operations through Integral Modems, systems are interconnected by twinax or triaxial cables in
either half-duplex (one cable) or full-duplex (two cables) configurations. The DMR11-AC option is used
for local operations. A maximum distance of 6 km (18K feet) at 56K b/s can be obtained using
recommended cables. For information on recommended cables, data rates/distance, and fabrication
techniques for twinax/triaxial cables, refer to the M&8203 Line Unit Technical Manual,
EK-M8203-TM-001, Appendix B. For specific information on the installation of the DMR11 basic
subsystem and its options, refer to Chapter 2.

1.3 DMRI11 SYSTEM OPERATION
Operation of the DMRI11 is initiated and directed by a user program residing in the central processing
unit’s (CPU) memaory. A user program consists of an application program and a device driver routine

1-3
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1 specific Lm;dltzz‘“ CTICern
frof Om utilives SEL & to inforn

r the error condition {errors can be associated with the Q{)CM P, the
,or other hardware limitationsy, In some ¢ sxwtm TOr condition
i and normal operations can continue. Other errors are fatal, causi g ?hc, DMR1]

he % vtialize command with the Master Clear bit
1on, it sets the Run bit. At this point the user
blein € %”p fremo to the DMR11 for maintaining error counters
nhut down. Thg» is done using the Buse {n command. The user
s J‘le DMRII for cither half-duplex or full ll-duplex and
Mode, If Nermal DDCMP Maode is selected,

ccerve buffers to the DMRI1 via the Buffer Ad-
%mmmzf buffer is és‘iiﬂ’*}@d the DMR 11 issues an NPR
=:y iu,f is;:z‘;»mhm n on the serial line.

ers assigned when the DMRI| receives data over the serial line, it issues an
10 the CPL :

cychic redundancy check {CRC) error
eporiing to the CPU,

with the Resume bit clear, and then give

1.4 thﬁ%iL SPF%‘ TCATIONS

The following na performance, electrical, and environmental specifications for ali
DMRI1I configurati : 5 nce parameters of the DMRf i

4.1 Power Reguirement
The M8207-RA and ME2

power requirements are listed below:

Module Yoliage Rating (Approximate Values)
MB207-RA + Svolts @ 5.0 amperes
MB202 + Svolts @ 3.0 amperes

+i3volts@ .11 amperes

~i3volts @ .2 amperes
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e
-~
i

LINK foNA JLR ENT
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Figure 1-3 0 DMRI
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Table 1-2 DMRI11 Performance Parameters

Parameter ’ Diescription

Operating Mode Full-Duplex or Halfw{)é;}iex

Data Format Synchronous DDCMP

Special Data Rates Upto IM b/s

Cable Length Refer to ME203 Line Unit Technical Manuai, EX-ME03-TM.-
001, Appendix B

1.4.2  Environmental Requirements - All DMR1is
The DMRI11 is designed to operate in a Class C environment as outlined in DEC Standard 102,

*  Operating temperature range ~ 5°C to 50°C (41°F 10 120°F)

*  Relative humidity - 10 to 90 percent with a maxinum wet bulb of 28°C (82°F) and 2
minimum dewpoint of 2°C (36°F)

L5 EIA STANDARDS OVERVIEW (RS-449 vs RS-232-C)

The most common interface standard used in recent years has been the RS-232-C. It does, however,
have serious limitations for use in modern data communications systems; the most eritical being speed
and distance,

For this reason, the RS-449 standard has been developed to replace the RS-232-C It maintains 2
degree of compatibility with R8-232-C to accommodate an upward transition to RS-449.

The most significant difference between RS-449 and RS-232-C is the electrical characteristics of 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 R8-449 uses both balanced and unbafanced
electrical circuits. The specifications for these different types of electrical circuits supported by RS-449
are contained in EIA Standards RS-422-A for balanced circuits and R8-423-A for unbalanced circuits.
These new standards permit much greater transmission speeds and will allow greater distances between
the DTE and DCE. The maximum transmission speeds supported by RS-422-A and R8-423-A circuits
vary with circuit length; the normal speed limits being 20K b/'s for RS-423-A at 200 feet und 2M b/s
for RS-422-A at 200 feet. These normal speeds can be exceeded in special applications by trading speed
Tor distance, or vice-versa.

Another major difference between RS-232-C and RS-449 is that two new connectors have been speci-
fied to allow for the additional leads needed to support new circuit functions und the balunced inter-
face circuits. One connector is a 37 pin cinch used to accommodate the majority of data
communications applications. The other is a nine pin cinch used in applications requiring secondary
channel functions. Some of the new circuits that have been added in R8-449 support local and remote
loopback testing, and standby channel selection.

The transition from RS-232-C to RS-449 will take some lime. Therefore, any applications that are
interconnected between RS8-232-C and R5-449 must adhere to the limitations of R$-232-C, which has
a normal speed of 20K b/s at a maximum distance of 50 feet.







CHAPTER 2
INSTALLATION

2.1 SCOPE

nation for installing and testing the DMRII nyicro-
> used to verily the installation process, is also included.

2.2 UNPACKING 4

M1 INSPECTION

The DMRIG is pac%;a ¢ according to wmmemdi p ckmg pz fzwces W?&ﬁﬂ unpduiﬂnx remove all
packing material and check the i:fe;g‘f'sg 3 ; s a hist of sup-
g,ﬁieﬁ 1tem<; ?ﬁf each ¢ ' i ;;wrm and :N‘dm“ *s.agwa the *r"fsméu o f{*f #rack& foose

2.3 INSTALLATION CONSIDERATIONS
installation of the DMR 1 microprocessor/line unit subsystem should be done in four phases:

§, system placement, and configuration requirements.

® ssor Installation
v microprocessor module via the appropriate diagnostics.
&

‘Lun;:gure the iine unit module for the customer application and install, cable, and verify it
viz appropriate diagnostics.

®  Phase IV - DMRI1] System Testin

Verify the DMR 1T microprocessor subsystem operation with the functional diagnostics and
:;}th exercise programas,

2.4 PREINSTALLATION CONSIDERATIONS
The following (Table 2-1} should be considered prior to ordering a DMRI11 {;Qﬁ'zmunicaiisns interface
to insure that the syster can accept the DMR1] and that it can be installed < correctly. These steps
should also be verified 2t installation time.

21




Table 2-1 DMRI1 Option Packing List

Option

Parts List

Description

DMRI-AD

ME203
MEB207-RA

BCOS8S-1

H3254

H2325%
EK-DMR11-UG-001
MP-0091 1

Z13n-RB

DMRIT basic

subsysters uait containis

PEI .
e

sor modile with DMRI] microcode

Line unit
Micropro
ROMS

Maodule intercon

DMRID User's Guide

Cusiomer peint set
]

Diagnostic set

DMRII-AA

DMRII-AD
BCS5C-10
H3251

H32s

RS5-232-C/R8-423-A interface configuration con-
faining:

Basic DMR I unit

EIA RS-232-C/RS-423-A cable
Cable turnaround test connector
Cable turnground test ¢onnector

a5,

DMR1i-AB

DMR1I-AD
BCO3Z-25
H3250

CCITT V.35 interface configuration containing:
Basic DMR 1 unit;

CCITT V.35 cable

Cable turnaround test connector

DMR11-AC

DMRI1-AD
BC335A-10
H3257

H3258

Integral Modem interface configuration contain-

ing.

Basic DMR 11 unit
fntegral Mode
BOSSA tern

DMRI1I-AE

DMRI1-AD
BC558-10
H3251

RE-422-A interface configuration containing:

Bagic DMRE 1! unit
RE-422-A cable
Cable turnaround test connector

2.4.1 System and Device Placement

2.4.1.1 System Placement - On systems that contain many high speed direct memory access (DMA)
devices, there is a probability of adverse bus latency. To help prevent this occurance, the closer the

2-2




physical placement of the DMR11 to the processor, the higher the DMA device priority. A single DMR1 1
at 1M b/s and in fuli-duplex mode is capable of transferring 125,000 bytes/second/channel X 2 channeis
(Transmit and Receive). Because the DMR11 performs 16-bit word transfers via NONProcessor request
(NPR) transactions to memory, approximately 125,000 NPRs per second at the rate of § microseconds/NP#
are generated. Customer applications using speeds greater than 250K bits per second (b/s) requirs
UNIBUS placement before all UNIBUS repeaters and before ail devices that have 2 lower NPR rate on
the UNIBUS.

2.4.1.2 Device Placement - The DMR ] requires two hex-height, small peripherul controller (SPC)
backplane slots {preferably two adjacent slots). Any SPC backplane {DD1I-BIREV E) or later] can
accept the DMR11. The DD11-D can accommodate a maximum configuration of three DMR I 1s.

CAUTION
Each DMR11 requires approximately 8 amperes
from the +5 volt source. Check to ensure that the
supply is capable of providing a total of 24 amperes if
a maximum configuration is installed.

2.4.2 System Requirements
i, UNIBUS Loading

MB8207-RA microprocessor I UNIBUS dc load
5 UNIBUS ac loads

M8203 Hne unit No UNIBUS loads

2. Power Requirements
Check the power supply before and after instailation to ensure against overloading. The
microprocessor/line unit total current requirement for the +5 volt supply is approximately ¥
amperes. Additionally, the unit requires £ 15 volts for the silos, level conversion fogic, and
Integral Modem. Power requirements for the microprocessor/line units are listed in Table 2-
2.
Table 2-2 DMRI1 Voltage Chart
Voltage Rating Maximum Minimum Back Plane
Module (Approximate Values) Voltage Voltage Pin
ME207-RA | + 5 Volts @ 5.0A |+ 5.25 + 50 CIA2
MB8203 + 5Volts @3.04A + 5.258 + 5.0 CIA2
+15Vaelts @ 1A +15.75 414,25 iUl
~15Volts @ 2A ~15.75 ~14.25 C1B2
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2.5.2 MBIT-RA Consideraiions
Perform the following on the DMRIT ME207-RA microps

=580 modite,

i

-

Ensure that the moduie versior number is an ME2O7-RA ., whieh indicates DMRB T micro-

i
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VE{?"‘“E}S-’E ADDRESS
SELECTION

SWITCH ONM = LOGICAL 1
{REFER TO TABLE 2-5}

RUN INHIBIT —
CSR DISABLE —

MK 2320

MB207-RA Microprocessor Switch/Jumper Locations

Figure 2-1

P

2-3




2V ma} that ME207-RA jumpers W1 and W2 are installed correctly {refer to Jumper Table 2-

‘e

3. Configure Swiich Pack Ei127 correct device ac s for the DMRI1 as
jetermined from the floatin g E ion, Refer to ?sibiﬁ or the correlation be-
tween switch number and zdﬁreas bit. A swilgh \}FF wp 1 responds to iﬁgzm} one on the

UNIBUS. Refer to Appendix A for addit rmation on ﬂ@‘ith,,uddfff‘m sHocation,

4. Configure Swiich Pag& £2 &MR%Z as
detern e:ﬂeﬁ f elati

tween switch n

UNIBUS. iizf 51O A}??@.ﬁdz A ?’»:sf additio

3. Verify that the switch seleciable |

2-6 provides a summary ¢ f&wntw

*  Run Inhibit ~ Switch Pack E2%, switch 7; always ON.

¢ (SR Inhibit - Switch Pack E28, switch &; always OFF.

*  Byte Select/Lockout (BST) ~ Switch Pack E85, switch 1, normally ON (allows all func-
tions in Byte Select ! to be used). If the switch is OFF, the Run bit is always asserted
and will not allow diagnostic testing.

OTE
Switch Pack E85, switches 2, 3, and 4 are pot used,
6. Vernily that the priority plug is a BR5 and is installed coresctly in location E77.
Table 2-3 MB8207-RA DMR 11 Jumpe: Chart
Jumper Normal
MNumber Configuration Function
Wi Always in Microprocessor Clock Enable - When removed it disab ihe HHCrO-
processor clack. Removed only for automatic module testing at the
factory.
W2 Always In Bus ac Low Enable ~ When removed it disables a program asserted
ac low signal passed onio the UNIBUS.

2.5.3 MB8207-RA Insertion
Carefully insert the M8207-RA microprocessor module into the selected SPC slot and perform the
foliowing tasks:

erform resistance checks on the backplane volt : round to ensure that no
Sh&n circuit conditions exist on the module. Himﬁr to Table 2-2 for backplane pin assign-

menis,

5 i

Turn system power ON and verify that the backplane vaitapes are within the specified toler-
ances listed in Table 2-2.




.

3. Load and execute the M8207 static diagnostics, parts one and two (no test connectors are
required),

4

A.  PDP-1i System

CZDMP* MR207 Static Test |
CZDMQ* MB207 Static Test 2

B.  VAX-11/780 Systems

EVIDXA COMM Microprocessor Repair Level Di aga‘* FSHCE
REV **

2.6 LINE UNIT INSTALLATION
The MB203 line unit is a universal module with various types {;; interface capabilities. The M8203 line
unit does not present az*y ac or de loads to the UNIBUS and only draws power from the backplane slot
in which it resides. All data and control signals flow into and out of the line unit via a ‘*«erg por{ 1o the
microprocessor. Because of the various M8203 di}p tcations, the configurations for each may be differ-
ent and are selected via swtmex jumpers, and different cables. To provide a better understanding of
these variations, a number of tables describing each switch pﬁ<,§13un1;>er and cable mnmi(}n (aﬁ listed
below) has been created for reference. Table 2-7 lists the normal M8203 line unit ¢ :

different types of DMRI1 1 options without the bootstrap femzm*; selected. Al

* 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 3(2‘*& {panel) cable for additional interface signal selec-
tion.

*  Table 2-9 Switch Pack F39 Fy unctions ~ This switch pack allows proper selection of interface
driver and receiver control logic and different line speeds for various applications.

¢ Table 2-10 Switch Pack E121 Functions - This switch pack is provided for the selection of the

bmtstra;s offset address for the remote load detect feature (if used) and for various microcode
witch features,

¢ Table 2-11 Switch Pack E134 Functions -~ This switch pack is prov ided {or 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 fists the functions and uses of each cable used with
the DMR 1!

®  Figure 2.2 shows the jumper and switch pack placements on the M8203 line unit.
*  Figure 2-3 shows the microprocessor and line unit installation.

* Figure 2-4 shows the outline drawings of DMRI11 cables.
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Table 2-5 Swirch Pack F28 Selectinns

; =wiiches Function

NOTE
Switeh ON equals a fogical one (1) on the UNIBUS,

-6 Yector Address Selection:

MsB

LSB

13] 12

11530

8171615

4 13

2{110

15 14
olo

9
 0ioc o0

SWITCH PACK

E28

olofo

Pk

R R

d i 4 i
i H 3 i

s

SWITCH
NUMBER

$2 151

-

VECTOR
ADDRESS

g
s6l8s sggsa

)

.
o

£

xEE

o
e

COOOO0 O
Zzzzz2zz2
COo0O0 cooo

&
000 o

O
&= 2 EF

b

ON
oM
ON | ON

ON|ON | oK

o
b

ON
OMION

ON
ON
OM ! ON

300
310
320
330
340
350
360
370
400

700

YT

SELECTION

L NE——— ]

RUN INHIBIT® - j
(S8R DISABLE*-

i%
|

NOTE: SWITCH OM PRODUCES LOGICAL Qﬁ&'ﬁﬂ THE i}mﬁl)ﬁ.

*Refer 1o Table 206 for o

3
g prda
FRVE §)

funciinns,

2.9




Table 2-6  Switch Selecinble Features

Switch

Laocation Normat

and Number Configuration Function

E28

Switch 7 ON F?m’* Inhibit - Under normaj conditions, switch ON. The in-

ialization of the micr 53031 dm, ‘ ip-f
Vw?ﬂch allows the microcode 1o be
of an internal malfunction or ex
during powsr up, it is possible © : ; ng
UNIBUS. Placing the Run hoin the OFF po«zisen
clears the Run flip-flop and ai f*mmcw 3 E‘u; s()dﬁnﬁ m
determing the fault, i'.ffﬁwﬁ d%zsgz?zfaaéga.,s HE
problem corrected, return the Run switch o the ON ;n}‘;stmrz

E2&

Switch 8 OFF CSR Inhibit = When the switc jer trx:m
responding to its ade sed n other
options.

E®S

Switch 1 ON BSEL | 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 allows the DMRI1I mi?*nrode to run with the
ability to detect a boot request message at ail times. This is used at
unattended computer sites. This switch must be ON to execute all
diagnostics,

NOTE
Although BSEL 1 Maintenance functions are inhib-
ited, Master Clear (bit 6} is still functional.

E83 OFF Mot Used

Switches

2,3 and 4

2-10
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these jumpers are o

R ey
ELO-M

REV Eor éégherﬁ ?;-?fw %zzmiuiﬁﬁ
IBZ03-MEK-§ :

MiRZD
Jumper :
H
ix
ipass b ws»r rndbse - ﬁvnb *‘wa& mm;)f*m in-
bar
apphe
- When this jumper is in-
iesend a lear to send
3 line unit whick inhibits assert-
s 45 i d. This jumper should
never rje m«mil ed when ihv Qﬂﬂi Ilis «z‘msrfﬁmg with a
mnode has the o
this jumper 1
; half~duplex
is selected. The
or receiver
ies only 1o
must not be instalied for
Jumpers Wi6 axz;
ane or the sther »

3 a

ARI1T does not supoert the uss o

Table 2-9

BCO

30

Swick

-XX cable.

Pack E3Y (7)) Selections

NOTE
ch off equals a logical one (1),

s propet drivers and receivers for eachinterface type:
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Table 2-9  Switch Pack E39 (7)) Selections (Cont)

Switches Function
Interface Type SW§ SW6 SW7
RS-232-C, RS-423-A,
integral Modem® OFF GFF OFF
V.35 ON GFF OFF
RS«422»A {)F? OFF ON
* !nteyl it modem s selected by Bi‘ '55/& cabiz when installed in J1 of the
13 line unit. Module connector J2 must not have a2 cable or test
31 instalied.
(Switches 8-1 Line Speed Selcction — Selects modem speed for Integral Modem ap-
plications, Nuli Modem applications. and diagnostic testing.
Switch Switch
Speed 8 g i0 Speed & 9 1
I MEG ON | ON | ON 19.2K+ ON { ON | OFF
500K OFF{ OGN | ON | 958K OFF § ON | OFF
250K ON | OFF | OGN | 48K ON | OFF | OFF
36K - OFF | OFF OM § 24K OF¥ | OFF | OFF

+ Normal switch setting uniless the Integ

ral Modem or Null Maodem clock features are used.

Table 2-18  Switch Pack E121 {Y) Selections

Switches | Function
NOTE
Switch OFF equals a logical one (1.
I-8 Bootstrap Offset Address Selection — These switches are physically connected to 1BUS

Register i{} with switch | being the least significant bit (LSB) and switch ¥ the mi)si
significant bit {MSB). When the remote load detect {RLD) feature 15 used, Switch Pack
E121 (switches 1-8) must contain the appropriate offset entry address in the bootstrap
program. The address formed by the DMR11 s 173XXX, where XXX is the content of
E121, switches |-8. Variations in bootstrap ROMs may require different entry addresses
to boot the DMCI1/DMRIIL. If the remote load detect, feature is not used, the offset
must be set tn octal 000, switches 1-8 all ONM {closed).

NOTE
SVhen the RLD feature is used, the microdiagnostics
in the bootstrap ROM must be disabled.

2-14




(A

Table 2-10  Switch Pack E121 (Y) Selections (Lont)

Switches | Function
The following examples are for the A g I ing on the boot-
strap module used, reference should bt- i ujt, to the mprw %f‘ manuai for specific de-
tails.
. M936GI-YJ Bootstrap Technical Manua! EK-MI301-TM-{
2. M9312 Technical Manuai. EX-M9212-TM-002
To boot DMRI11 unit 0 without CPU diagnostics ed:
ISR
Switch # ! 2 3 4 3 ) 7 ¥ =336
ON | OFFIOFFROFFION | OFFROFFIOFF
To boot DMR i1 unit | without CPL diagnost ected:
L58
Switch # ! 2 | 5
N | ON {}? iB F OFF
To boot DMRII unit 0 with CPU diagnostics, address 354 m
158 ‘
Switch # i 2 3 4 b}
ON | ON 1 OFFOFFON
To boot DMRI11 unit | with CPU diagnostics, address 372 must be sele
LSE
Swiich # i i 3 "é 5
ON | OFF|ON BOFFIOFF ¢
G DMC Lire Compat - b is physically connected to TBUS Register 11, bit 2. The

DMR1 microcode uses this bit to determine whether to implement i’j;‘i”( ITA L {Jata
Communications Message Protocol {DDUMP) varsion 4.0 or DMC Line Co

Mode.

7::
—
=
=
o=
L4]

s OFF = DMCI1 Line Comnpatible Mode

» ON = DDCMP version 4.8, DMERE1 Operating Mode,
High Speed Select — Switch is physically connected to I1BUS Register i1, bit |,

NOTE
The combination of switches 9 and 10 must be appro-
priately selected to satisfy the configuration require-
ments as listed below.
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Switches Function

& J%h must be p!ms:rj in the ii.&% ;wsm{m w ailo@s
= DMK to effectively conirel incoming calls.

1o crodia

&igaﬁﬂwbﬂﬂ. tegts

sm con dmms ﬁs‘esz'{:ai”ai hﬂiﬁ’e are me%

e

SELG SWID AT

BIT I3 Ei34 ON
: M3 Execution of Microdiagnostics
f ] aE T . N
¢ Lhear 0N No Mic s Run

Clear GEFF Run Micro

ON gun Micro
et €}§:§ M%;;:'{

0 psiaca‘ é?ﬂa smaiz in the

“his s necessary where DMCI! soft-

3 o wait 6.4 ms for micro-
msizz %‘%% ing to E’? completed.

[
B
Si%‘é

13 bine unit module according to the

¢ customer has wé; i.mai i‘s?qmi“itm@?sia because
@deaé‘ Ef%iistﬂéﬂﬁ% or 9 bwfs a;‘;@mg fmﬂm, be
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Table 2-12  Cabie Description

Interface Diescription
RS-232-C
s {‘able Assemb
{Refer to Fi
® £
!
. |
i jumipers. Depending on
tain ium{sas% mu%t ba msi*iied,
External Cable
e BCOSD-25 {Refer to Figure A 7.5 m {25 feet) external mﬂaicz that connects J2 of the
2-41) 8&‘:5( panel to an BS-232-C dem
* Test Connector: H325 |
RS-422-A

* {j&!;‘u

31y &
{Refer to Figure 2-4B)

ha »»ié pin, %era s;..;rﬂa:c,to; at one ené

he cable faces out g @eg a ?:r} *{ s*wst in the mb!c
and is !‘é,;i,ir?:d for pr pin connections This cable is sim-
iiar to the BCS5C in that it has a panel bmckst at ihe other
i : 'mly one connector on the panel (J2}
bie BCS5D-32 for @ﬂ”m’t connection to
i it the rear mount-
g inet {0 re proper grounding and easy
access to external ai:i Lom%utmns 'me ﬁt‘l SSB nan::i hax
two jumpers (W1 & W2) for
Normally, W1 is always out f” ‘ 1 v
W2 mrmaiz; in. For RS-449 ga?;:i;\:&u(}m, W2 can be remov-
to place a 100 ohin resistor between circuit ground and
| frame ground to dissipate ground currents.

* MR203 Connector: 12

« Test Connector: H3251

&

External Cable

s BC55D-33 (Refer to Figure A 10 m (33 feet) sxter cabl the
2-4F) BCSSB panel to an R“ﬁwi”z A modem.

e Test Connecior: H3251




L
‘ﬁ k

Table 2-12  Cable Description {Cont)

Interface

Description

R5-423-A

¢ Cuble Assembly: BCS5C-10
{Refer to Figure 2-4A)

¢ MB20G3 Connector: J2

« Test Connecior: H3251

Fxiernad Cable

¢ BCS5D-33 (Refer to Figure
2-4F

* Test Connector H3251

Same cable as used for BS.2
3§ 15 used with external &‘22‘53*“ BC
¢ acket must be me

j }* 35(}! connection to t
ed on the rear r’:zﬂzj;:z%f

selected, cer-
+ 2-13 for de-

‘;»,ﬁ 1mem= {ngenéim o
amn zumpem must be mst
aited jumper configura

that cc

il cable

<
Lwd
v

* Cable Assembly: BCO3Z-25
(Refer to Figure 2-4G

* M2R203 Connector: J1

H3250

annecior
n, Data-
i ;:3 at m oth-

at one end
Phone ng :
er end and connects to ¢

inegral Modem

. C hie —“nscn‘-tm BCS5A-10
(Refer to Figure 2-4C)

= MRZGI Connecror: J

* Test Connecter: NONE
(Place panel switch to
HDX Pusm!} for

turnarouand}

Adm { 10 feet) cable ngz a 40 pin, T
thai fs ugs ints J1 of ¢

tzb facing out. A

er end. This panel
wo male. The pa
sither fuls—;?upiux or hal
rear mounting rail of the cabix
,-'vi connections and jor pre

erg connector at one end
¢ cable trauu
alled at 1233
our connectors, iwo female
SE + switch 10 se-
s mounted on

H8Y dCCOss 1o

o

spriate terminator )58 must be

i
. See Figures 2-7 and 2-8.

NOTE

Ensure that all cables mounted in the M&8207 and
MB8203 are properiy installed and seated in the berg

connectors.
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Test Connector: HONE

BC‘% & (Refer o Figure

Test Connector; MONE
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SEE TABLE BELOW FOR DESCRIPTION

o oo ed
il
i
H
finan

s e =
- ; - —
DESIGNATION | SESCR‘;VX
213 ON INCICATES DMRB11T 18 TRAMSMITTING A STEADY STRESN OF 1's,

012 ON INDICATES DMR1Y 15 RECEIVING A STEADY STREAM OF 1's. |
1 ON INDICATES T TO THANSMIT WHEN CTS 1S DETECTED.

o ON N § AT THE BECEIVER,

ms THE HEARTBEAT SEQUENCE |5 CRAPHICALLY SHOWN IN THE WAVEFORM BELOW. |
210 ON INDICATES CARRIER PRESENCE AND OFF INDICATES CARRIER ABSENCE. :

EXECUTION OF
MICRODIAGHNOSBTICS BASE Ih/
IF ENABLED CONTRCL IN = 200 ms

e 2o 69 o s 2y i i,
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i
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oN T
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{APPROXIMA

o
¥t
i
R
i
Fhoa 101908 Ry
e
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F HALY OR
FATAL ERROR

HEARTBEAT WAVEFORM
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£ 2.6.2 MBID3 Insertion
With system power OFF, carefuily insert the M8 itne unit 1
{usually adjacent to the microprocessor) and perform the follo

I, Interconnect the line unit and the micropre em, ui’“ he
cable is connected to J1 of the M3207-RA micro
the M8203 line unit module. Carefully foid the cable i
ccen‘zg;eonw \X{ié of either the microprocessor or line

mounting box. Refer to Figure 2-3 for connector I

dgmmz ti‘ae
it it into the

2. Insert the a;};:‘;m;wiaiﬁ module test connector
in Table 2.7 Be sure to insert with “SIDE {7
component side of the line unit. See Figure ?

Schematics and outline drawings of each test connect sed with the DMR 1 ure provided

in Figure 2-5.

3. Turn System power ON and perform voltage checks o the line unit backpiane slot. Ensure
that the voltages are within the specified tolerances as listed in Table 2-2 2.

IN DME RS-232-C RS-423-A
! \ \

| N—

"l L
>
<<

P

X

232-C/RE-AZ3-A) INTERFACE PANEL CABLE

MK-IET

Figure 2-4 DMRI1 Cable Drawings {(Sheet 1 of 4)
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o, with external mainte-

nostics, parts on
nance mc:sﬂe selected.

A. PDP-11 System

r Level Diagnostics

Remove the module turnaround test connector and connect the appropriate cable (s i: ¢e Table 2-
7) to the proper berg connector for the BMR1 1 option selected, Refer to Table 2-12 for detailed
information on cable requirements and to Figures 2-6 through 2-8 for system cabling
configurations.

i

NOTE
When installing panel cables BC35A, BCUSSB, or
BOSSC, it is important that the punel be groperly
mounted (o the rear mounting rail of the cahinet to
ensure adequate grounding.

When connecting the BC55C connector panel, verify that the app o;% ate modem jampers on
the panel are properly configured for the option selected. Table 2-13 lists sach of these options
and required jumper configurations.

Integral Modem «
iBL?:‘ A panel} at cach end of a ful
are available in hoth male {(H3257) an emJ : {H
Integral Modem cabling. Seiection of the apgfr;);:ar *mamaior fms is
which type of unused panel connector is available on a.hc ““;s,v'w line #t the | f ef.
Refer to Figure 2-7 for DMRI1 te DMCII cabling and to Figure 2-8 for D%‘fﬂl! to
DMR11 cabling.

tions rec;ig,ra thata 75 ahm ff:. f (“mtm be canneﬁs




£, Table 2-13 Modem Option Jumper Functions

F f';% F ¥ £ 4
/8 Jg S8
- s~ AT
i 32 ;o N
2 a7
Pin LA
i AA (R34

2 BA | SD
3 BB | RD
4 We [IN L IN LIN PN JIN P IN L IN O LIN PN CA I RS
3 ) CB iCS
8 CC 1 DM
, AR 158G

CF | RR

11 | Wid INt SF 1128
12 ] Wi jIN ™ O IN i N | IN LIN IN SCF | SRR {122
13 ] W2 1IN N WOl IN JIN TN SCB | SCS {121
14 | Ws [IN IN JIN P IN [ IN §IN | IN S84 | SSD riie
15 ] W200IN | IN JIN P IN P IN I IN [ IN JIN [ IN DB (ST 1ji4
6 | Wi 1IN IN JIN N | IN T IN | IN SBE | SRD {119
17 ] WIBIIN [ IN {IN ¢ IN [ IN [N [IN P IN | IN R EREIE
ig | wi7 LL {141

19 | W4 |IN PN 1IN PN [ IN {IN [N SCA | SRS |20
20 CD | TR {108
21 | Wi6|IN N CG | SQ 110

Wi RL 1140
22 T s V CE _[1C 3§
23 | W21 IN® IN | IN | IN [ IN PN [N CH | SR |11l

Wiz | * , I [ SF 12

P P24 | WIS IN V 88 pii6
' ; WIO{IN [ IN [ IN IN | N 1IN DA ITT 1113
2% | Wil ™ P SB 1117
Wo | ™ 1142

*RE-232-C defines both signals for this pin
P COITY modem A only

éé.,yg&,““w‘:‘?;;«ﬁ_
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e 2B DMRIE-XX INSTALLATION CHECK-OFF LIST

Date Completed

wnarn

. -
L. 2
"
kY o -
2. N i 4‘42

rinination
mination

=
&
b
N
i
o]
s
e
}

P

Lt

ﬂm‘fiw backplane ('5 5.1 an i Taﬁi:’: 2-2).

LM

faa®

fes]

9.

Plug E77 is ,i BRS
g‘y installed {2 {Z.5.2).
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position

Date Completed




NOTE
Z booisirap module must be in-

Date Completed

Lot

£

S
he rear

NOTE
On Integral Modem options, ensure that the 75 ohm
ine terminators are ;@&g&iied on the BUSSA-
i Figure 2-7 or Figure 1-8.

e
»i

B




Date Completad

d execute the DECX 1
; MR

(2.7.3, Figures 2.6, 2-7, and *g)




CHAPTER 3
PROGRAMMING

L1 INTRODUCTION
i‘he mti)rzvmilozz i this chapter is essential when developing a user program that will properly inter-

ions,

Tne wﬂf‘mzmd structure ami format of input and output comma

examples of instruction sequ 50 provided to dem rate &
, gram implementation. Other disct ide special program
mquem user access to maintenance mode. and user interpretation of status/error reporting,

nds, as well as data port descript

3.2 COMMAND STRUCTURE
Che command set for the DMRIIL s struc A
mmm%nds Brlﬁi é’i%’*&:’?‘:ptﬁm‘; ﬁ? inpv*f{!m;)ut_wmmandé, ;m.%zzding

gories; inpul commands an
command codes and ¢

31
i

user pr%mm and '
ters (CSH ;. Inpu - issued w ?he DMR i1 by the aser program and output
issued to the user program ; !‘h, DMRIT

3‘2 1 Conirol and Status Regzv;gi*rs
i6-bit & are used o immf er

:. The bytes

conirol and status information, 1
ssigned addresses in the £

ﬁ&ﬁs& E”C -

isters are hoil

page as follows:

TOXXX0, T6XXX1, 76XXX2, 76X XX3, 76X X X4, 76XXX5, 76XXX6 and 7T6XXX7.

e

these byte addresses are designated Byte Select U through 7 (BSEL 0 through BSEL 7).

ectih, 2,4, and 6 (SEL
v %’n; asazgmé to the floating
e 1s required.

The Q; word addresse
0, SEL 2, SEL 4, an
address space. Refer
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£, Table 3-1 SEL 0 Bit Functions {Cont)

Bits ; Name Drescriptio

oop. When as-
hon cleared, the re-

e
Lok

stion of internal

ich 10 of Switch
either the Set or
i enable this fea-
ior specific condi-

Clear OFF i{u Microdiagnostics

Set ON Run Microdiagnostics

Bt OFF No M catios Run

i4 Master Clear W izem set, Mast ¢ initializes poth the micro-

: ad the E, ”E it 18 selfclearing.
5807 us;ck is enabled, and the Run
ried.

aRler C gnr,

k]

Run ‘eset or a:éc.‘viz;:e *a«g 2t

OMRI1

et

Clear, this bit
: é*zforr* Yh{t user

w;i,

*At Master Clear time

ﬁﬁ"w e,




| i ‘ = = BSEL |
3 : A; & v
ot o ! | | HPUT COMMAND
g I | AL s
: 5 } . § £ I ey g
7 ;i i T - 4 ki 4t
AUN ! MASTR | MICRO | STEP |, LU S A0M | RoM | { 1
CCLR L o3iaG 1 k2 Lot oo b | P
H 5. i . H i -
3 H L] T ¥ H +
ADC l IEO ' i 1 POOuUT QUTPUT 2
. i I i EORCV | COMMAND
: t t : : t — b SEL 2
» 5
+ - : : .
5 § — £ )
L F £ B3 3
DATA PORT 5
£ i i 5 i i i
¥ ¥ T 7 4 H ¥ o .
DATA PORT g
‘; 14 ; L K L g } SEEA gz‘
DATA PORT 7
1 i #

L
o
N
Lo
i
—
-
L]

MEK-3221

Master Clear or }

only immediately aftsr

Figure 3-1  LINIBUS Contre

= in the initialized {ope

> messages, nut it does ¢h

RE 1

*  Power-up/shut-down sequence

"y
e

By the user program - Set Master Clear bit (BSEL 1)

Init tion of the DMR 11 by the us done i 1wo step

then waits for the DMR1 to set the Run bit, Onee the Run bit is ¢
Base In.




Tabie 3-2  BSEL 2 Bit Functions

Name

Description

&
P

o

Jutput Command

Eeserved

g Sy C’&?!wsu
(RDO)

These bits define the type of data transfer from the
microprocessor o the user program:

Bit 2 Bit i Bit0 Description

0 0 0 Transmit
Buffer
Address/
Character
Count Oui
{(TBA/CCO)

o

Receive Bulfe
Address
Churacter
Count Out
{RBA /CCO)

Contra] Out
1 Reserved

Reserved

When set, enables the DMRII, upon asserting
RDO, 1o generate an interrupt m vector address
XX4.

Asserted by the DMRII to indicate that the dats
ports (SEL 4 and SEL 6) contdin data for the out-
put command defined by bits 0-2 of BSEL 2. Bit 7
must be cleared by the user program after the data
port 18 read,

ey




i'a%er;’;fg% h{-;:f{)déf & . 'e"i.'»??"ii?fiﬁ%5%3%2;{:3{%0“3

providing that thi

s feature is f‘sfﬁﬂoprw*f* y enah pe:i as de%f‘be:i below:

SEL O SWio AT
BIT 13+ E134 ON

M8263 Execution of Microdiagnostics
Clear ON No Migrodiagn

Clear OFF Run Microdis

Set ON

Set OFF

* At Master Clear time,

1M microdizgnostic testing 18 dis
seconds. However, if enabled

3

Test resuits (listed below) are ava
3 before proceedin g mth Ba:&@ §§‘§ If tfr Lﬁ‘*I‘S fms, L,;
operations are prohi ‘siﬁd o

tthg R,m blt and garihcr
personael is required.

BSELI BSEL3 ‘mdic%ii@sé

Run bit 200g Test Compiete

F‘i&ﬁ bi‘i f{}{}g ?ggt i;ﬁi“' ‘ Een
no Run bit 301z or XXX M8207 Test Failed

no Run bit 002g M 8203 Test Failed

Programming Example:
MOV #4000G,SELO SETMASTER CLEAR

1% BIT SELG JTESTRUNBIT

?f{ RODIAGNOSTE

?QE{EFS WITH BASE IN

MNOTE
if ¢he Run bit is not asserted within 6.4 milliseconds,
either the MB207 or the MEZ03 test may have failed
and the user should check BSEL 3.

3.2.3 Input Commands Overview
in gemm%, input commands provide the means for the user program operational modes 1o assign
receive or transmit buffers to the DMR11. Detailed field d%si‘ﬁg}iion?: and formats of each input com-
mand are provided in section 3.3,

3-6




Input commands are executed by the user program by requesting service and by setting the appropriate

bits of the command code in bits 9-3 of BSEL 0. Specific handshake requirements to implement
command transfers are explained in section 3.2.3.1.

Input commands are listed in ’Y ble 3-3. The Base In command is the only command that the program
can issue, without causing a procedus s,% error, fellowing intialization.

Table 3-3  Input Commands

Inpui Commands | BSELO
Bit3 | Bit2 | Bitl | Bito
ransmit Buffer Address/
{n;\zsnécte:z Count In 0 0 0 0
Control In 0 0 0 !
Halt 0 0 | 0
Base In 0 0 1 1
Receive Buffer Address/
Character Count In 0 1 0 0

The Base In command must be followed by Control In, then Receive Buffer Address/Character Count
In {RBA/CCI), and thcr Transmit Buffer Address/Character Count In {TBA/CCI). Section 3.5, Pro-
gramming Techoigues, further defines proper command seguencing.

3.2.3.1 Input Command Handshaking

At start up time, before the user program ca
DMR 11, This 15 accomplished by the program sett
the DMRI11 to set the Run bit.

execute any input command, it must initialize the
ing the Master Clear bit in BSEL | and waiting for

Input command Sf:{},ue!’i”‘éﬁﬁ requires that Base In be the only input command used following in-
itialization. This command must be fellowed | by Control In, Rwene Buffer Address/Character Count
In, and Transmit Buffer Address/Character Count In, respectively.

d by the user program in two successive steps. The first step requests the
identifies the command type and the data port information for
fic content of each data port is further defined under each com-
ndshaking procedure for Input commands is as Tollows. (A

All input comm
use of 1}
the ag;;; {:»prtui{, comman
mand description in sec
typical ﬂrogramrn:ng e

chart in Figure 3.3 furthe

The user program:

#«  Requests the use of the data port to issue an input command by setting Requme in {RQH bit
5 of BSEL 0. The user may also set bif 6 of BREL 0, Interrupt Enable In (IED), at the same
time (using the same instruction) to allow the DMRI 1 to interrupt the CPU when the data
port is available.




RDE a few times {¥q
is not st by the |

%ssterréigs;

2. When %;uxmg
must gse two ¢
instruciisns.,

3 if intersapt mode
scan for Ready O
waiting for RDI
must be nrer :

L

ik

L

"é?

en the DMR 11 has read »
his completes input commane

e

wmrt
iny e

z:c%; tlnu 5%? ol

Moder
Sensin
COMIm

siatus is fui_garéw ed
RDI set, the user progra
nd being executed.

i

Figure 3-4

:é’a ws the format for *?n r”*f”f&'?‘ status
moden i




SETING:

ABZIGNMENT

INPLT COMMAND

COULD BE ERTERED

S0OME ls‘ij?d)TANﬂ:le
TO THE DMR11.

ASBUMFTIONS:

INTERRUPT 15 ENABLED AT ALL T

BITS
DNE

# K01L,0{R4)

MOV

BiTE
BEG

DEC

AND ﬁﬁ?
4??%*33 Rﬁﬁﬁﬁ“ﬁ‘@

MOV
MOV
BisSB
MOV
MOV
8ics
RETURN

iC?&’E?‘*@ 4 ﬂm%
# ROIHED D{R4)

Frogramming

WORD
WORD

ROUTINE:

VIA THE FOLLOWING CONDITIGNS:

'-?i INPUT COMMAND.
T COMMAND OR OUTPUT

COM# ’}\ND ?RG i?"’%(&“ BY fHE wMRﬂ DRIVER, THERE ARE

INPUT COMMANDS WAITING TO BE ISSUED

CICMIDIG - INPUT COMMANRD CODE
H 1CM{I?2 .= WFGF@?&&TW?«J FOR SELS,
S ICMDTE  INFORMATION FOR SELE,

,i

: MODEM STATUS 1.
: MODGEM STATUS 2,

sen
Bek.

s IS RO w&,REﬁsu ¥ 2 F
P YES - PREVIOUS BUT IS "'(‘? DONE YET

o BET UIP THE waly
;18 RO CLEARED 7
P YES < SONTINUE WiTH THE iupuT

LOOP COUNT

) SOME

.‘r’?:s:==

MORE WAITING ?

D BET UP THE Wwart ;,’ gpc OUNT
; NOW - %&r THE 801 '
D18 :
; YES - E INPUT MOW
smf,& "ﬁ{;ﬁE W’ﬁ}sﬁé?‘éﬁ ?
S YES
: RDY WAIT LOOP EXPIRED
; SEY WTERRUPT EnaBLE
: AGAIN

ﬁ%ﬁ EOTQ' ‘”F“”,
; GET MODEM, STATUS NOW

; BET THE INPUT COMMAND Cons
: LOAD DATA PORY SEL4
: LOAL DATA PORT 3818
; CLEAR ROI AND 18
WREZIRE

rxample for lnput Commands

39
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EMTER HERETO ISSUE AN INFUT COMMAND

AT ALL TIMES,

P
T {SGF
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PROBLEM
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: : v H B ¥ 13 .
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Py ] i i | HOLD
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F 3 o 3 e
! e TINTGL B | VOPROG
BS-422 | Poyas 10 ‘ 7
S-422 | | IMODEM ! | serecr
§ s : i i 4
748 1 B o4 4 4003 402 i1 B

ME.2247

Figure 3-4 Maodem Status Read Format

Table 3-4 Modem Status Bit Descriptions

Bii{s)

Mame

Description (If Bit is Set;

e

]

Modem
Ready

Haif-

Duplex

Valid for both the Integral Modem and the
interfaces. Indicates that the receiver is

maodem
active,

.7 the Standby indication from the
em {refer 1o EIA specification R8-449),

he modem indicating that

This

data can

Indicates that the moden § 0 serviog.

This indicates that the ling unit is set in half-
dupiex mode.
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dition,
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while com
during error rec

ailuble
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was r

"rv

Higd %

- DMR1I, as oppased to SEL 4 which cont
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fable 34 Modem Siatus Si@ ?%Jesea'ipﬁﬁm i{ont}

 Peri Bit(s} Name Description aii is Set)
7 Reserved: Eéé condition, don't care
g
il
4
i5 i en set, indicates RS-422-A interface selected
i

,«s!e!ﬂg £

~RF
it buife

E

and ia £

Identifies the reazon for the error condition; that is, errors can be associated with the DDCMP,
the user program, modem, of other hardware limitations. In some cases the error condition is
mnxigi‘ai a;né sormal operations can continue. Other errors are fatal, causing the DMRI11 to
shut-dow

Lad
t

fs

Kol
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* = FATAL ERRDRS e

Figure 3-5  Summary of Control Out Status

s A
&’
—
=
Lo
>
ek

SEL 6 for Contrat Gut are contained in sect

Deta:ied bit descriptions of

3.2.4.1  Output Command ﬁf‘mdsés:ii:?:%g
The DMRI1T issues @utpm wmmamw in

loaded into S8EL 4 and &, :’R[}Hzf"emdﬁ“
comme code in BSEL TECG bt is set.

Generaliy, processing an ¢

° The user progmm wecka i.ﬁ" i D(} set. ~This can be dcn‘%e rrough periodic checking or by

It is strongely recommﬁvisi that the output interrupt
capability be used to aveid unnecessary delay on the
MB207-RA processor when CSHs are wm&mﬂy
scanned.

#  To use the output int errupt Lapabtlm ?ht', user y
bit in BSEL 24 iately
After Base In, 1

3 bit } ﬁea‘" s
RDI or §?§%O is set.

",2#3 '"'“J

,{’* must never be chang r*d ud

i 4, and
DO i5

*  When a RDO set ¢ :ﬂdézéez; is {jetﬁ“’;t*ﬁ{% the user program
SEL 6 into thre rage area 'wé c}ear ¥?
cleared, @ 2
process

The flow chart in Figure 3
comm -,nii servicing. The ex
O ProCess s:ﬂ,h 3t

i ““"ﬁdts and data port
Sriis, wr*sm;r%j varia-

bl61 and actmn ia:mn %za
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¢lects DDDCMP Normal or Maintenance Mode,
elects halt-daplex of full-duplex, and
selects the Start Timer

&
‘:f? Jz m

= command format is shown in Figure 3-8 Table 3-5 lists data port (RSEL
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i Format

Aode, the first Contr
r}(ﬁ acknow i‘dgﬁ S
conds and is E

of In causes the DMR I 1o i
:sk messages. The interval for i«;;:nd g 5

i

ta
od by the user program in Bit 3of BSEL 7. The

imer value selection is not critical because Start messuge collisic
alf-duplex mode, however, even though the possibility is slight
, uesj by %”}{:*igs devices at the same time. With identicai time intervals, Stack wauiiﬁ never

% 0on iféf: fine

‘o climinaie this remot
ofiset the interval, § i
device set at pae sece

11y, me user program can select the three second iii“ﬁé‘i’ at one end {0
he first coincident Start message would not return 2 Stack. The
riority. This condition is tllustrated in Figure ,ﬁ-%fe

3-17




Table 3-5 Tiaia Port Dresc

Part Bitis) Function
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§
2 Hali-Duplex
g I./Qng Lz‘t
1 & 4-7 :
§

i seéiaé'é for BIOMP W
messz&f i useg for ig)w*‘

enance

enance hMode, %%*%
exume bit ¢lear, a Coniral In wi

into Maiss

In Maintenance Mode the DMRI1 provides the fellowing functions

I, Message framing.

I

Bit error detection ]
MRE CHothe BCC 35
program.

3. Link management

and are repo

3.3.3  Receive Buffer Address/Charsce
The RBA/CCI allows the user p*ogm*ﬂ m assi
address of the buffer and saracier count in
receive huffers,
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5 higher iﬁ?iﬁf‘?ity to
ore it &S%lgfi} any

user program éﬁﬁgsfi give
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mmf
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seven tra smﬂ bﬁﬁ%ﬁ are ta E”% asszgneﬁ ﬂgs pra»«

s
55
=

£

ot

rof trans “ﬁ%é ‘ﬁufﬁérs is Hmited o eight. If the
after Hesume, For example, if
veration, the DME1T will only

If the Resume feature is
SRR has more th,_
MR has BUF 1, BY
retain BUF §, BUF 2,
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Each bui¥er corresponds to one DDC s command is shown in Figure

3-11.
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The Halt Request comm: o
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¢ that 1s, inthe aroper order.

TAUTION
if the Halt Request command is issued with out-
standing {ransmif buffers, the DMR11 will abort s
transmission in progress.

1. This wr&é;uon is performed only when a Halt Reguest
oceur during s fatal error shut-down.,

U Memery. The DMR1T will wait up to three seconds for
‘::*e issuing Control Gut with Halt Complete

alize the scratch pads and RAM location 0-400, and reset the M8201 line unit,

{ata ports ave not used for the Halt Reguest command,
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conditions peﬂdga.;ﬁg to the

Buffef Address/Character Count Out, which is {urther catego into receive or transmit

huffer &, af nidd

o

2. Control Out,

jetions to
case, sf ths

the user pmgrd

mter? E:f}ab

=

When the output ¢ “pw Command

ihe DMR

f owever,
o

3.4.1 Receive Buffer Address/Character Count Out (RBA/CCO)
This command is used by the DMR 1 to report successful ¢ pletio
program. The format for this command is shown in Figure 3-13,

f receive buffers 1o the user

Lak
[
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DDCMP Maintenancs mode, the follow

command 1 used b 01
program. The address of the completed buffer fmsi charactsr count are comained in SE:

1al DDCMP mode, this

Cyclic redun
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33 PROGRAMMING ?iCH’%;ﬁUE&
his section provides mend
serly interface to the DMRI1}

ns of DDCMP Normal Mode and DDBOMP A

’E”fﬁ;f co fainte
3-16 shows the nimamth of each w%’z’ém;md i ihe

ration are summarized below and are explained in detail in subsequent puara-

*  Proper command sequence
*  Execution of input commands with the Resume feature
*  How to distin gz@;%h DMRIT from DMCH

® on of DDCMP Mainienance Mode
# f remote load detect
.
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Tabte 3-6  Data Port Bis T3 *«s{‘rlfiimiﬁ% With Control Out (Cont)

Name Seatus %Eéﬁi?igvi’i@ﬁ

zd while the
i state. The
by the time
re’gﬂ*zﬁé

e
1943
—
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7y
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ng (mm ol
: for to section
oper shutdown seguence.

. Input Command
The seguence in which
proper sequences, The
{}%‘ program ﬁ“f%‘*? tio&,

cal. T hf; mﬁmgsm ﬁéit?f‘mhé‘% SE’ZQ‘

i, fm osther communds
- This will require

JSE &
*f:inttz;afi‘:ﬂ the DMR

the Mﬂgrdﬁ* s

issuang Control
he s uem

> imﬁ’it:ﬁw.uw
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able 3-7 DMRII Command Sequence

{smmand

Deseription

initialization

Huage In

iE}

he user program

5 ig th rema

efffs.i

umes. It étmf a

NOTE
ut-down and subsequent Base In

: i modified, the DME! could re-
sume in an sndelined state.

e

o use this feature, the number of transmit or
«féve buffers must be less than eight each.

Whenever the Base Table is written io or read
from mais memory, resulting from a shui-
down or Resume operation, 64 back to back
3MAs (5- 1 microseconds apart; are execued
to transfer the Base Table, Therefore the user
must be aware of the effect of the high rate of
DM As on the rest of the system.

e i‘*if men
ise 1 dbl&

?’42 frere *h*iﬂ (414

me, the Base Table must NOT be




153 Distinguishing DMR11 from DMCH1
If the user program needs to determine if it 1s interfac
program can execute the procedure listed below as part of

or o MR The user
*ﬁ‘ud i 1

1. Load any number {except lg, Zg, 100g or 200g) into BSEL 3

fwith or without

2. Ret Master Clear b

3 Wait for the RUN b

{magimum of 6.4 ms), and
4. Check BSEL 3.

The unit is a DMR11 f BSEL 3 contains gither ig, 2y, 100y, o7 2004.

MNOTE
If the microdiagnostic is disabled, BSEL 3 will con-
tain 10y (Test Inhibited). 1f enabled, BSEL 3 will
contain ig, 25 of A’%i)g

-

Fhe unit s a DMOTEf BSEL 3 conts the same number i}

§ was writien in step 1.

3154 DDOCMP N‘iamtenanw Mode Operation

Maintenance Mode provides the mechanism taf f;. viement down-line program loading or restart-
;;,gﬁmmmgszsing saieilite wm%wr SYSiEr ste load detect (RLD). In this mode, a special
message format (maintenance messagej is used {o execute this feature. Messages in this format are
umea,; to error checking but are unseq need (net numbered’, unacknowledged, and not automat-

!Iy ?‘*“tr’é“%mlt{f’ffi ba Ihe . Because of thi is necessary for the user program to
e f uts to retral ¢ e Messige.

To enter the DDCMP \hmiendf}fe Moize the DMR1I muii he én%tiazi?w*’ und issue o Base Efx with the
Resume bit cleared, followed by the Control In with the Muintenance bit (SEL &, bit 8) se

3.5.4.1 Data Transfer — Once in DDCMP maintenance mode, mamt snance messages can be sent and
received hike data messages. On transmission, the data portion age is taken from the assigned
buffer with the DMRE1 1 generating the header and CRCs, On uwgtiorg only the data portion is placed in
és assxmr‘d buffer. Messages notin DDCMP maintenance format, having incorrect CRCs orno

ers are simply discarded.

receive |

W Iiwn 437"233‘3£ng i SRl ¢ buffered man-
el COIMpULer wis fza:fts to

1.5.4.2 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
@nsicsa? tions when using MOP: dowwwe load {originating station} to remote end and remete {boot

station} request for down-line load.

The Enter MOP Mode message is used io control an unatiended sateliite s }"ﬂi,!s‘ This message, to-
the appropriately configured hardware, causes il ; rent operations,

: he DMR
forcing the computer to transfer controi to a resident MGOPF program or mn:)tss imc




ans the line for o DDUMP muinienace mes-

Whenever the mss;mpm §301 1S running, it © ntly
sage {DLE) containing an Enter MOP Mode data %iciﬁ_

The data portion of this message contains fiv s : rlal mber ix. The
remaining four bytes contain the password, which must maic pussword assigned to the line unit.

il four passwords must be the same

In order to execute down-line load to the remote station, the following cc ions must be true:

1. The password Switch Pack {(E134 on the line unit) is NOT set to 377,

s 2

age match the password selected by Switch

Poot

Azi §i5:i$ ndS%a‘«ﬂF@j\ iﬂ thu ?.eia‘&g‘ M{ gi & 8 H
Pack 3,:;54 on the MBZ03 fine unit w‘mmt 377

3. The data CRC for the ENTER MOP message s good.

3 write via direct mamory s5 (DMAG 1T3XXX
y followed by pulling ?k(, LO to smtmm a4 power up
recovery. The power up recovery causes the CPU to try ~ m OgFEm
residing in a boot module such as the M9312 with the DECNE
dcsgg;;mmn XXX is the content of the boot offset which is :«:kctw by
the ME203 line unit, (swiches 183,

Onee these conditions are satishied, the DMRTE
into memory location “’4 and zero to sx:atmﬁ 3

ik,

If anv of the three conditions are not satisfied, the DMR P will treat the Enter MOP mode message as
specified in Table 3-8,

he reguired hands 3 eXeCUie
figured for the ‘sxr?i()ﬁﬁ ate password

Figure 3-17 iflustrates the procedure for remu :
this feature. This procedure assumes that the remote device is co
and oifset to implement the bootstrap feature

Table 3-8  Invalid Enter MOP Message Response

Condition Action

DMRITin Halt or No action taken.
Inttialized mode

the Halt ram that

DMRI in Run, iISTARTY { noiify th
nessage {DLEY was receved,

or ASTART mode

Ev i‘éﬂi&é"‘%
1 the error

uifer is avail
.

: the message
cournter mcremented.

DRMRIT in Maintenance
F\*r{?tﬁ

3.6 BASE TABLE COUNTERS

After Base In and Control In are issued by the e. DMRI % w‘%f gﬁss;:rit;féé Hy 1 the émema%
cousters from its RAM focation 2 through 42 ire 3-18) to the Buse Table assigned, These
cumulative error counters start at G and wrap éxi’ﬁhmd back to 0 w’zza;z the maximum count 18 reached.
Thess counters are updated approgimately even f
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3.7 SMODEM CONTROL
There are two levels of mod
ME203 hardware and the s

H reque

st §!.

will ¢

.~.,E‘§Sﬁ[‘

3.7.1.2  Half Duplex Mode
the line unit is set in the half
the line unit from iransmi
carrier detect 15 asserted, ¢
;mnaﬁmamn and therefore
trans ng, the receiver i

nter k‘wk to prevent
z,;veéj;

S will not i‘ss- pres
thled from recei

This hardware mterlock will prevent the ME2G3 line
unit from being used in haif-dupiex mode on a full-
duplex modem, with the continueus carrier opfion in-
stalled.

,n

3.7.2  Modem Control loplemented in DMR I Microprogram

37,21 Auto-Amswer - Whe s switched hine, Switch Pack Ei1M switch 9

should be placed in the (}F%: S *?zz DMR ilto mmstm RI zmd QSR u*; iz ﬁg a 28
second timer to answer and itrol HNg « Wlt& the switch i the i ¢

m HH

position, the DMR11 asserts DTR i . ar,
is not if;"mlna until the user pro-

ing the DMRI11 to answer an %mmm :
gram issues a Hali Request or the renx

i. The O to OFF transition of RI starts the
DME1 20 second timer. For the auio-answer
feature to be affective, the “Ring Indicator
Constantgly ON after Call” option on the
moden must not be instatled.

2, Asserting DTR sfter Master Clear is required
to maintain compatibility with DMCIL,

When the auto-answer featurs is enabled, and when R is detected, the DMRI11 takes the appropriate
action as described below:

Before Base In/Cx tect Enabled)

TASEWD When the DDMRI1I

03 not 3
'szm e,ﬁ it a 20 second timer, 17 a valid Enter MOP
sre the timer z.xpnms the D%&Rei ﬁropx DTR and waits up to
3%?0% DTE ¢ the next call. The number of

«g joud

call set up




%,

NOTE
¥ RI is not asserted by the modem on an incoming
call and the modem scts DSR, the DMRI11 siarts the
20 second call set up timer.

2. Before Base In/Control In (Remote Load Detect Disabied)
Remote load detect is disabled *X‘“‘ wen the DMR1I
detects RI, it drops DTR to discon

3. After Base In/Control In

When the DMR11 detecis RI, it asserts DTR and starts a 20 second timer. If the DMR11
does not receive a valid DDCMP header and DSR before the timer expires, it drops DTR
and waits up to two seconds for DSR to clear before asserting DTR again for the next call.
The number of call set up failures are counted in the CFAIL error counter.

72,2 Data Set Ready Glitch ~ In ISTRT. ASTRT, Run, or Maintenance Mode, onge the DMR11
ﬁag received data set ready (Circuit C{D/M}?i any DSR drop is rﬁpartcd by the il)‘viﬁiz to the user
program via a Control Out/Disconnect Error. It is not a fatal error. When the DMR11 drops DTR on
a call set up time out, the DSR émp is not reported by Control Gut.

3723 RTS - CTS Delay - Any time !:%z} DMRII attempts to transmit by presenting RTS (Circuit
C{‘ 105) to the modem, it will wait up to two seconds for CTS (Circuit CB/106) to be returned. If the
two second time out cecurs, the DMRIT w Ei increment a CTS Fail Counter in its memory, ¥f{}“&’iﬁ' ’
is not in the Halt state, this counter will be upc tor the Base Tuble in PDP-11 and VAX-11
memory.

’ NOTE ‘
DMR11 exits from the HALT state after ihe user
program has issued Base In and Control In.

7.2.4  Loss of Carrier Detect -~ Whenever Carrier Detect (Circutt CF /1093 is dropped by the modem
tur greater than 500 ms while the DMR11 is siill receiving, the carrier detect lost counter in DMRI1I
memory will be incremented. I DMRIL is not in the Halt state, then the ervor counter in the Base
Table will aiso be updated.

3.7.2.8 Receiver Inactive Check -~ In ISTRT, ASTRT. Run, or Maintenance states, the following
receiver inactive checks are made:

3

» Iy full-du
received in 70

node, if a valid messs
seconds, a receiver

sader, including SOH., ENG or DLE, has not been
sunter is iw?émemm

i

* n half- d;zg::i* mode, if the total ssiection m%wx al txm:&:‘ before o valid DDCMP header is
received, is about 20 seconds, the receiver inactive ¢o 15 incremented.

3.7.2.6 Modem Status Read fjnrmg input imﬁmamﬁ This feature provides the user program with the
option of gmdmg (monit m‘mgr modem status. Modem status is updated by zm DMR 1] 1o SEL 4 and
BSEL 6 each time RI is asserted in r%;‘sﬁme to RQIL. Refer io section 3.2.3.2 for details on this
feature.
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Data Terminai Ready Control - reasy

{ as foliows:

¢ DMR11 detects RI, or
ng

C. gr expires.
NOTE

Ei‘ s?w ik iy %stﬁ%ﬁ shed (DSR asserted) and auto-

wwer is enabled, the —ER?ﬁ éfz;g}m TR in 20 se0e

@ﬁés faiiewmg Masier Clear (provided that Base

in "’T"omm% in are not & zaeé,e

ﬁ’,p»
W

38 BMRI} Iﬁ&‘l‘A Lﬁwi& FU
' %fRE Pimplements
to as a session. A

HNOT E{)N*

other in the ss
retrEnsnissi

arbitration of transmis-

it

sion v i}M Li is respo

signals necessary for the

:w
xa‘r\
i
L
[¢4
o
ot
o

4. Interfaces to modem control signai:
operation of the physical channel.

5. Accesses data in blocks consisti
consisting of 8-bit bytes,
Di.}{,i%gp HL.V VST, th
blocks up to 4093 ?}yt@& 2;

:%
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~4

Provides restart or initialization notification. If the other end of the link resets or initializes,
the DMR11 will notify the user.

Provides start and stop control. The user controis the protocol and can start {or remitialize),
and stop (or halt} the operation of the DMRIL

Provides notification of channel error. When a persistent error is detected, the user is noti-
fied of such a condition. Such errors might be (1) a high bit error rate; (b) outages; ()
nonexistent communications; or (d} modem failure.

Provides a mainienance mode. The DMR 11 creates a data envelope with bit error-detection-
only capability for use in diagnostic testing and system bootstrapping functions.

NOTE

tn order tw recover from the premature termination
of a session, forcing DMRIL te shut down, by a
hardware or modem failure, the user should imple-
ment higher level profocsts to ensure synchronization
of the two communicating devices between sessions.
Since the DMRI1 or DDCMP guarantees these
fuanctions within each session only, it is the user’s re-
sponsibility to implement a higher level protocol in
order to provide an additional level of error recovery,
guaranteed delivery, and sequentiality.







APPENDIX A
FLOATING DEVICE
ADDRESSES AND VECTORS

e

es starting at 760010 and continuing through 763776 are designated as floating device
: used as register addresses for communications {and other) de-
VAX-11/780.

NOTE
Some devices are not supported by VAX-11/780,
however, the same scheme applies; that s, gaps are
provided as appropriate, The convention for assign-
tag these zddresses is as follows: .

Floating CSR Address Devices

Decimal (ictal

Hank Rize Modulus
4 111

3 4 G

4 4 1

4 i0

6 i 1 4 10

7 MO 4 i

8 [ErA NN 4 i

i) LPPI 4 0

i YMVZE 4 He

i2 YMV3 & 20

i3 DWRTG 4 0

i4 Ri.lland BLVIL 4 10 (extra only)

A gap of 10g must be left between the last address of one device type and the first address of the next
device type. The first address of the next device type must start on a module 10y boundary. The gap of
10g must also be feft for devices thal are not installed but are skipped over in the priority ranking list.
Multiple devices of the same type must be assigned contiguous addresses. Reassignment of device
types already in the system may be required to make room for additional ones.

* DZIE and DEIF are dual DZ11s and are treated by the algorithm as two DZ {1s.
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777 7717
) DUGITAL EQUIPS
2K CORPORATION
WORDS
{FIXED ADDRESSES)
DRt 8T FI7
1K 5
WORDS
USER ADDRESSES 784 GO0
, ol
A FLOATING ADDRESSES
WORDS ° 760 010
DIGITAL EQUIP CORP (DIAGNOSTICS) | /00 006
760 000
757 177
001 000
000G 777
80 1
VECTORE FELOATING YECTORS
000 300
5;{‘(’% 277
48 TRAP & INTERRUPT
VECTORS VECTORS
000 000

Figure A-1 UNIBUS Address Map

A.2 FLOATING VECTOR ADDRESSES

Vector addresses, starting at 300 and proceeding upward to 777, are designated as foating veciors.
These are used for communications (and other) devices that interface with the PDP-11 and YAX-
i1/780.

NOTE
Some devices are not supperted by YAX-11/788,
however, the same scheme applies. Vector size is de-
termined by the device type.

There are no gap% in floating vectors unless required by physical hardware restrictions (in data com-
munications devices, %*z:' recelve vector must be on 2 zero bmusaj ary and the transmit vector musi be on
a 4g boundary).

Multiple devices of the same type would be assign o vectors sequentiaily. The following chart shows
the assignment seguence.




Floating Interrupt Vector Devices

Decimal Octal
Rank Optioa Size Modulus

i e 10
2 KLiextra 10*
2 DLi-Afextra) 10*
2 DL -Blextra) 10

: 3 D 10
4 10%
5 4
8 4
7 10*
g 10*
G 10*
i0 lo*
H 10

10*
10*
10*
10*
10*
H*
10%
10
30*
10
10
10*
10*

10*

4

10

10

10*

10*

10

10

10

10

3

1g*

4

4

4 (after the first}
o

4

H
H
H

4

5
%z

6

PrEC e

W
ool

D

i

H
-~

3¢
FAY
e
i

Bl e Bl Bo Do o b B B B B B e B B B B B B B B G0 B B B BB B B B DO B E o S S S KX

* The vector for the device of this type must always be on 2 10g boundary.

£, t These devices can have either a M7820 or M7821 interrupt control module. However, it should
‘ always be on a 10y boundary.

1 To be determines.




A3 EXAMPLES OF DEVICE AND VECTOR ADDRESS ASSIGNMENT
Example 1

The first device requiring sddress assignment in this example is g DHT {Number two in the device
address assignment sequence; Number 16 in the vector address assignment sequence).

The only devices used are:

2 DHilis
2 DQlis
I DUPH
I DMRII
Device Device Vector
(Option} Address Address - Comment
760010 Gap left for DJi 1 {one on device address assign-
ment sequence) which is not used
DHI11 760020 300 First DHI1
DHI1 760040 310 Second DH11
760060 Gap between the last DH11 used and the next
' device
DQit 760070 326G First D1
D@1 760100 330 Second DQII
760110 Gap between the last DQI used and the next
device
760120 Gap left for DU s not used
DUPLH 760130 340 Only one DUPH
760140 Gap left between DUPI! and next device
760150 Gap left for LK1 1-As not used
DMR1! 760160 350 Only one DMR {1
760170 Gap left after the fast device (in this case, the

DMR 1) 10 indicate that none follow

At




e Example 2

/ '

The only devices used in this example are:

Tl Bod Bod wem s

Device
{Option)

DIt

DH1!

DQi

DG

DUPH
DUPH

DMRII
DMRI1I

DIt
DHil
DOl s
DUPLIs
DMELIs

Device
Address

760010
760020
760030

760040
760060
760070
760100
760110
760120
760130
760140
760150

760160
760170
760200

760210

Yector
Address

300

310

320

330

13
“§
oo}

Comment
Only one DJ 11
Gap left between DJ11 and the next device

Gap - The next device, DHI1, must start on an
address boundary that is a multiple of 20

Only one DH11

Gap left between DH11 and next device
First DQ11

Second DQ1!

Gap left between DQ11 and next device
Gap left for DU11s not used

First DUPII

Second DUPHI

Gap left between the last DUPIL and next de-
vice

Gap left for LK 11-As not used
First DMR11
Second DMR1H

Gap left after the last device (in this case the
DMRI11) to indicate that none follow




DCit
Dt
DHI
GT40
DQI!
DUPL
DMRII
DMCI

DMCH

Device
Address

760030

760040
760060

760070
760100
760118
760120
760130
760140
760150
760160

760170

360

370

one of each of the following devices are used in this example:

Comment

LT an RS . 5
AT has g g

%

v one (318

Gap left between DJ11 and the next device

Onlyone DH1

Gap left between DHIT and next d

e
b

Gap left after the last davice (D
dicate that none follow
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APPENDIX B
DDCMP IN A NUTSHELL

B.1 i}i}{“MP
DDCMP (DIGITA]
message zransfesfg ;

& Communications Message Protocol) was developed to provide full-duplex
ing standard hardware.

r Diata Transfers ,
¢ format is showsn in Figure B-1. A single control character is used in s DDCMP
t character %n the mn:ﬂ»:saga. Thrw cc:smmi characters are provided in DDUMP to

rement for

- —
| av SEQUENCE |ADDRESS{CRC-1 | DATA _ leRe-2
SYN} JsvH gaits |8 miTs |16 mits| (ANY NUMBER OF 8-81% :'é BITS
’ lCHARA%‘i‘TRQ UP TO 274}
MK-2242

Figure B-i DDCMP Data Message Format

Figure B-2 shows an example of a data exchange.

E I. 2 irmr C ﬁ&k@g and Recovery
it cusg fidi&ﬂﬁt‘ Y Li‘ge«:&g g& ?a{, lf;‘; *ﬂ; ﬁui%iiﬁg tmnsmmsx;r eITOrs. When an
g does not
‘ﬂ.%:ﬁi 0:" g

gzum%‘;ﬁr iﬁ ihc» §a n gﬂod mg&a:aée received. Par ;xampl& §§ messag:f:a 4,5 5 am é:s have E:sr:ms remw{z
since the iast time an ackpow adgemfm was sent and message 6 is bad, the NAK message specifies
number 5 which “mes fﬂge s4 and 5 are good and 6 is bad,” When DDCMP operates in z=z§§~dup:ex
mod@ the line

és not have to be turned arcund; the NAK is simply added to the sequence of
Smﬁ”‘f




DR #1 DMR #2

O SENDS A STRT [START) MESSAGE WHICH /2% SENDS A STRT
" MEANS: "I WANT TO BEGIN SENDING DATA o —— S/ MEANS: 1
TO YOU AND THE SEQUENCE NUMBER OF MY TO YOU ARD
FIRST MESSAGE WILL 8E 1.7 FIRST MESSAGE WILL 88 1.°
—
\’%-.__
~—
e
T iii AECEIVES STRT MESSAGE.
("4} SENDS A STACK (START ACKNGWLEDGE)
e e MIESSAGE WHICH MEANS: "OK WITH ME.”
,,‘»"“{M

(3} RECEIVES STACK.

@ SENDS DATA MESSAGES WITH A RESPONSE FIELD
“ SET TO 0 AND THE SEQUENCE FIELD SET TO 1.
WHICH MEANS: "1 AM LOOKING FOR YOUR
MESSAGE 1.” OTHER MESSAGES MAY BE SENT
AT THIS TIME (LE., MESSAGES 2, 3, £T0.)
WITHOUT WAITING EOR A RESPONSE.
—
T {3 RECEIVES DATA MESSAGE 1 AND CHECKS IT FOR
/ SEQUENCE AND CRC ERRORS. IF THERE IS A
SEQUENCE ERROR, GO TO 12. IF THERE IS NO
ERROR, GC TO 9,

(&) A CRC ERROR WAS DETECTED. COMPUTER 8
S SENDS A NAK MESSAGE WITH THE RESPONSE
/ FIELD SET TO 0. WHICH MEANS: “AtL MESSAGES
- UP TO 0 {MODULO 256} HAVE BEEN ACCEPTED

e AND MEESAGE 1 15 1N ERBOR.”

@ COMPUTER A RECEIVES NAK, RETRANSMITS.
" MESSAGE 1 AND ANY OTHER MESSAGES SENT
EikiE = e i IR [ = 4 %4 R .
SINCE {L.E. 2.3, ETC] IF ALREADY SENT. N@ SENDS ACK RESPONSE OF 1 EITHER IN A
, e =’ SEPARATE ACK MESSAGE OR IN THE RESPONSE
A — FIELD OF A DATA MESSAGE,
11} RECEIVES ACK AND RELEASES MESSAGE 1,

@é‘f{smzwga SENDING MESSAGES. e, (73) DISCARD MESSAGE AND WAIT FOR PROPER
o 7 MESSAGE 2.
TIMES OUT DUE TO LACK OF RESPONSE +~

" EOf MESSAGE 2. SENDS A REPLY FOR
MESSAGE 2, T

T~ (72) SEND NACK RESPONSE OF 1 IN THE

vaww " RESPONSE FIELD.

(16) RETRANSMITS MESSAGE 2 AND
” FOLLOWING MESSAGES
MR IIBG

Figure B-2 DDCMP Sample Handshaking Procedure
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&

When a sequence error occurs in DDCMP, the receiving station does not respond to the message. The
transmitting station detects, from the response field of the messages it receives (or vis timeout}, that
the receiving station 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 not change the
response field {which contains a 4) of its data messages, The receiver will say, 1 accept all messages up
through message 4 and I'm still looking for message 5.7

B.i.3  Character Coding
DDCMP uses ASCH control characters for SYN, SOH, ENQ and DLE. The remainder of the mes-
sage, including the header, is transparent.

B.1.4 Daia Transpareacy :

DDCMP defines transparency by use of a count field in the header. The header is of a fixed length. The
count in the header determines the length of the transparent information field, which can be from 9 to
16,383 bytes long. To validate the header and count field, it is followed by u CRC-16 field: all header
characters are included in the CRC calculation. Once validated, the count is used to receive the data
and to locate the second CRC-16, which is calculated on the data field. Thus, chuaracter stuffing is
avoided. '

B.1.5 Data Channel Utilization

DDCMP uses either fuli-duplex or half-duplex circuits at optimum efficiency. In the fuli-duplex mode,
DDCMP operates as two independent one-way channels, each containing its own data stream. The
only dependency is the acknowledgements which must be sent in the data stream in the opposite
direction. ' '

Separate ACK messages are unnecessary, reducing the control overhead. Acknowledgements are sim-
ply placed in the response field of the next message for the opposite direction. If several messages are
received correctly before the terminal is able to send a message, all of them can be acknowledged by
one response. Only when a transmission 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, DDCMP data channel utilization features include;

1. The ability tc run on full-duplex or half-duplex data channel facilities,

2. Low control character overhead,

3. No character stuffing,

4. No separate ACKs when traffic is heavy; this saves on extra SYN characters and inter-
message gaps,

5. Multiple acknowledgements (up to 255) with one ACK, and

6. The ability to support point-to-point and multipoint lines.

B.2 PROTOCOL DESCRIPTION

DDCMP is a very general protocol; it can be used on synchronous or asynchronous, half-duplex or
full-duplex, serial or parallel, and point-to-point or multipoint systems. Most applications involving
protocols are half-duplex or fuli-duplex transmission in a serial synchronous mode; that operating
environment will therefore be emphasized in this description.
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MNOTE 1

SYN

YN

: ' INFOIRMATION |

LRES SEQUENCE | ADDRESS | CRC 1 | ANY NUMBER | CRC 2

8BITS | 8BITS [168ITS| OF8-BIT 116 BITS
: |

CH AR&CTEH

S0H = DATA MESEA
ACKNOWLED:

T
ENQ} vEgaTivE

“"5,,»
KE

REABONS

2.

L

nq

*ﬁ:m@' RESP #
o , \ RESP #
D000 Gnnrrenas 0% RESP £ 00000000 .amgss

£R "TRR(}% o o0Do
000011
QOO0
OOTo0Y
OO LONG CI0000

PMAT ERROR G100

ATDRESS
ADDRESS
0000UC00  ADDRESS
00000000 ADIDRESS

THE MAINTENANCE MESBAGE HAVE CHARACTER COUNTS, 80
£ INFORMATION AND CRC2 FIELDS SHOWN IN THE MESSAGE

36 NUMBER. THIS I8 THE NUMBER OF THE LAST MESSAZE
EDIN A NEGATIVE ACKROWLEDGEMESSAGE, IT 1S ASSUMED

D MESSAGE WAS NOT RECEIVED, WAS RECEIVED WiTH
"0 SOME OTHER REASON. SEE “REASONS.”

A&‘% el NUMEW‘ OF THIS MEE SAGE. f‘*&%}i‘afigiﬂﬁ »‘&R’*

& ?’ﬁot“ i~€?~ %ﬁtm“"ﬁx:u, ?‘«5 P{},?{f ?{} POINT &?“ER&TIQ?\L ﬁ&
“‘i)ﬁESi% 17 BUT IGMNORES THE ADDRESS FIELD ON RECEPTION.

REFER 7D THE GuUICK SYNC FLAG BIT AND THE SELECT 21T, SEE TEAT,

ME-2249

Figure B-3 DDCMP Message Format in Detail




B.3 MESSAGE FORMAT
With the above background, it is now
detail. as shown in Fi chak :r of the message
represented in ASCH with even pa y. There are three classes of me:
nance. {hese are muca%m by class o f‘ mmgagf indicators SOH, E d DLE respectively. The nex
two chara ge are %ﬂ: sasn mtu 2 i’i hit f’!e,ﬁ ‘ii"‘f‘i a 2-bit ?’md The 14-bit Fﬁ%ﬁ s used in
data haracters that will follow the header and
fcrw “§m %nfa*"m%ﬁm p"‘*% es, t“""sfs first 8 bits of the 145t field are
§ are gener: zsw f;md up with zeros.
( or the NAK.

15 in ful
' 3T message indicator,
wes: dau control, ;mﬁ *namzw

time to explore the various iff?{,Mi* message forma

w e

¢ md »f:?::;‘ ”::sgs

g station that the o
f:d syne

ge will be followed by sync
‘h OnOUS receiver hardware into svinc search
: 4 eﬁ(ﬁ; mn be discardad until the
e ¥ ;;fi;;ﬁc)p ie

-wdm indicate 5 is the %:;
¢ the addressed station is now permi
i ﬁalfmwim Or nt giizf‘sumt w}ilf}z.dfaiemz:}‘ where tra

*hmnu 2 15 flag is
goi turned on wﬁm} off.

ains the number of the fast message correctly i.éﬁ“*v’ﬂd. This field is used in data
and in f’iwa post and negative acknowledge types of control its function shoulid
frm**& the preceding discussion of sequence control.

The sequence field is used in data messages and in the REP type of control message. In a data message, it
contains the sequence number of the message as aaszgned by the transmitiing station, In a REP message, it
is used a paw* of the question. “Have you received all messages up through message number {specify)
com&zﬁx

The address field is used to identify the tributs €
both ’v"‘d f“rnn* the mbis* ry. In poin »m -paint op
1 reception

ion to the positive and ﬁcgatiae acknowiedgement and REP tvpes of control message, there are
irt and start acknowiedge contr - These are used to place f::e: station which receives
a known state. In pa ;‘z:cuiar ize 1he r*st:. gze cen‘%’*ﬁm, timers, and othgr counters,
rt acknowi

Figure B-3 als
programs i
cedures is beyond

MOTE
Refer to the DDCMP Specification Order {AA-
DBE99A-TC) for a compiete detailed description of

DDCMP.
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APPENDIX C
DIAGNOSTIC SUPERVISOR
SUMMARY

C.1 INTRODUCTION

The PDP-11 diagnostic supervisor is a software package whichs
e Provides run-time support for diagnostic programs running on a PDP-11 in Stand-alone
,’ia}de,

*  Provides a consistent operator interface to load and run a single diagnostic program or a
script of programs,

s Provides a common programmer interface for diagnestic development,

* Imposes a common structure upon diagnostic programs,

e {(Guarantees compatibility with various load systems such as APT, ACT, SLIDE, XXUP+,
? ABS Loader. and

®  Performs non-diagnostic functions for programs, such as console 1/0, dats conversion, test
sgquencing, program options.

C.2 VERSIONS OF THE DIAGNOSTIC SUPERVISOR

File Name Environment

HSAA **SYS XXDP+

HSAB **8YS AFPT

HSAC ** 5Y§ ACT/SLIDE

HSAD ** 8YS Paper Tape (Absolute Loader)

&

in the above file names, * ** 7 i5 for REY and patch level, such as “AQ”

.3 LOADING AND RUNNING A SUPERVISOR DIAGNOSTIC

A supervisor-compatibie* dmgn{}sm 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 CZDMRB.

*To determine if diagnostics are supervisor-compatible, use the List command under the Setup Utility (see
section C.8.}.
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w'
“\f

is the prompt for the diagnostic supe:
d (the supervisor commands are liste

€.3.1  Five Steps to Run 2 Supervisor Diagnostic
®  STEP | - Enter start command.

When the prompt “DR>" is issusd, i

STA/PASS:1/FLAGS HOE <CR>»

The switches and flags are optiona!,




AT, ®

.
= %

STEP 2 -~ Enter number of units to be tested.
The program will respond to the Start command with:
# UNITS?

At 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 res by
asking a number of “Hardware Questions.” The answers to these questions are 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 fsr the software, type “Y.” If the default
parameters are desired, type “N."

If Y™ is typed, a series of “Software Questmns will be asked and the answers to the
be entered into the “Software P-Table” in memory. The software questions will be
only once, regardless of the number of units to be tested.

STEP § ~ Diagnostic execution.
After the software questions have been answered, the diagnostic will begin 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 diagnostic program.

Restart Command - When a diagnostic has stopped and control is given back to the s
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 after the ane in
which it haited.

Exit Command - Transfers control to the XXDP+ monitor.
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¢ Add Command -~ Adds units specified,

i

All of the supervisor commands except Exit, Print, Flags, and ZFLAGS can be used with switcl
q}p'“(;"’

i 4 I fommand Switches
i i i ¢ furnc-

s and

s An example of the

lete one pass and give control back to the super-

disgnostic will occur before the end of pass

1N was entered

units to be run, This switch |
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= AUNITS: -~ Used
e to “TE
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& SXECULIGT 5CCo
:IER ~ inhibit error reports
JBE ~ Inhibit basgic error information
«d error nform
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:BOE - Ring bell on error

‘UAM - Run in unattended mode, bypass manual intervention tesis

JJSR - Inhibit statistical reports

-IOU - Inhibit dropping of units by program

C.4.2 Control/Escape Characters Supporied
The keyboard functions supported by the di

stic supervisor are as f

e CONTROL € {+C) - Used to return control to the supervisor
be typed in response to CONTROL €. This function «

s CONTROL Z {12) - Used during hardware or software dialogue io termin
and select default values.

« CONTROL O {10) - Used to disable all printouts. This is valid only during

+  CONTROL S {18) - Used during a printout 1o temporarily freeze the print
s  CONTROL-Q {(1Q) - Used to resume a printout after 2 CONTROL 5.

C.5 WHAT IS THE SETUP UTILITY?

Setup is a utility program that allows the operator o parameterize a supervisoy Ly
execution. This is valid for either XXDP+ or ACT/SLIDE environments. Setup asks the fardwars
and software questions and builds the P-Tables.

The commands available under Setup are:
List - list supervisor diagnostics
Setup - create P-Tables
Exit - return controi to the supervisor

The format for the List command is:

LIST DDN:FILE.EXT

Its function is to type the file name and creation date of the file specified if it is a revis
supervisor diagnostic. If no file name is given, all revision C or later supervis

listed. The default for the device is the system device and wildcards are acc

5 F

snpat e

The format for the Setup command 8!

SETUP DDN:FILE.EXT=DDN:FILE.EXT

Tt will read the input file specified and prompt the operator for informatic
output file will be created to run in the environment specified. File names for ihe ouly
may be the same. The output and input devics may be the same. The default for the devi
device and wildcards are nor accepted.
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GLOSSARY

ACKNOWLEDGE (ACK:
ndicates that the previous transmission block was accepted by the receiver and it is ready to
accept the next block of the transmission.

ARITHMETIC LOGIC UNIT (ALUx

roprocessor to perform arithmetic and logic operations.

A PORT:
Read/write input to the multiport RAM.

ASYNCHRONOUS TRANSMISSION:
Transmission in which time intervals between transmitied characters may be of unec
Transmission is controfled by start and stop elements at the beginning and end ol each char
Also called Start-Stop transmission.

BUFFERED ARITHMETIC LOGIC UNIT (BALU):
Operations performed by the ALU are buffered by the BALU and direcied 1o duaig memory,
respective registers, and the Berg Port.

BERG PORT:

UMIBUS.

BIT-STUFF PROTOCOL:
Zerop insertion by the transmitter after any succession of five continuous ones desigi
oriented protocols such as IBM's Synchronous Data Link Control (SDLC).

BITS PER SECOND:
Bit transfer rate per unit of time.

B PORT:

Read Addrass

nput of the muitiport RAM (Read Only Port).

BRANCH REGISTER (BRG):

Temporary card storage register used for branch determination and shifting right.

BUFFE#H:
Storage device used to compensate for a difference in the rate of data fTow when transmitiing daiy
o, from one device to another.
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CCI:

ener ; 2 rem
letermined binary number,

2t and the code used

of th e ALUL

digital rather than

p):
;s_mumgfusa prkt acol §0r character onented protocol,




FIFO:

First In/First Out characteristic of the silo hardware buffer.

HALF-DUPLEX (HDX}:
An alternaie, one-way-at

transmission,

IS/OBUS:
Microprocessor NPR control, miscellancous registers, and CSRs.

=*/OBUS*:
Microprocessor NPR control, miscellaneous registers, and CSRs.

INSTRUCTION REGISTER (IR):
Contains the instruction that is being executed. Outputs are used to control the microproc

LINK MANAGEMENT:
The link management component resolves the transmission and reception on links the
aected 1o two or morg transmitters and/or receivers in a given direction.

Li [BUS:
The line unit input data bus provides a path to the DMUX via the berg connector.

MEMORY ADDRESS REGISTER (MAR}:
Controls the data memory for buffered arithmetic and logic operations to main m

MAIN MEMORY (MEM}:
Data storage area for the microprocessor 4K X & RAM: cannot be accessed directiy

MAINTENANCE INSTRUCTION REGISTER (MIR):
rovides a destination for an instruction that can be loaded by the CPU during m

e T
8 SR W

MOP:
Maintenance operasion protocsh

MULTIPORT RAM:

Contains all M8207 control and status registers between the microprocessor and the TPU proces-
E ‘

NEGATIVE ACKNOWLEDGMENT (NAK):
Indicates that the previous transmission block was i error and that the receiver s
4 retransmission of the erroneous block {also a Not Ready Reply to a station s

NON-PROCESSOR REQUEST (NPR):
Direct memory access type transfers, see DMA.

PROGRAM COUNTER (PC):
A 14-bit counter used to control the address of the control ROM directly. PC 1w derived from
Branch and Move instructions.

PROTOCOL:
A formal set of conventions governing the format and relative timing of mess
tween two communicaling processes.
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{0 modem,

5 1o modem,

ETA standard connections for RS-422-A and RS-423-A to modem interfuce.

storage of data {16 X 8 bis)

Source ROM - Controls innut selection for the DMUX. Also determines if a4 move instruciion is
10 be executed (32 X 8 bis).

SMISSION:
ch the data char

Transr ' pits are transmitted at a fixed rate with the trans-
mitter and receiver gﬁfnchri} vized.

Basic i;”ﬁm@ providing clock pulses for microprocessor timi ing functions,

high speed bus on which system components connect and communicate with each other.
s, data, and control informaton are transmitted via 56 available lines of the bus.

ver/Transmitter - Handles input or output data to the modem, and
a,mti error detection.
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DMR11 SYNCHRONOUS CONTROLLER USER'S GUIDE Reader's Comments
EN-DRMET1-UG-D02

Your comments and suggestions will help us in our continuous effort to improve the guality and useful-
ness of our publications.

What is your genersl reaction to this manual?  In your judgemsnt is it complete, scourate, well organized,
well written, ete? s it easy 1o use?

What faatures areg m

What faults or sivors have you found in the manua!l?

Does this manuai sansly the need you think i1 was intended 1o satisfy?.

Does it satisfy your needs? Why?

1 Pisase send me the current copy of the Technical Documentation Catafog, which contains information
on the remaindar of DIGITAL's techrical documeniation.

Nams Streat

Title , City

Company . State/Country
Departrnent ' Zip ,

Additional copies of this documant are svailable from:

Digital Equipmant Corporation
444 Whitney Street
Northboro, MA 01532

Antention: Comsnunications Services (NRZ/M18:
Customer Sservices Section

Order Mo, EK-DRR11-UG-002
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