).9.6.0.0.:0.0.9.0.0.9.9.6.0.0.4
.0.4.6.6.5.0.9.4.9.9.0.9.4
XXAXKXXXKXXAX
D.0.9.0.0.9.4.6.9.4
XXXXXXX

XXHXX

XXX

X

X

XXX

XXXXX

XXXKXXXK

$.9.9.9.9.4.9.6.9 4

P $.4.9.0.9.9.9.0.9.4.4

p.9:0:4.9.9.9.4.9.9.:9.0.0.4

P9 0.9.0.0.0.0.9.9.9.9.6 6 64
F.8.0°0:0.0.9.0.8.9.0.9.9.0.9,0,0.4
10,8:0.6.0.0.9.0.0.9.$.0.$.0.0.90.04

DO 9.60.6.9.60.698.988.8690
D079.0.4.6.6.0.0:9.0.0.9.99.88.6.6.0,¢06.64
P00:9:9.0.0.0.9.0.0.6.0:9.0.0.6.80.8.60$$94

.99 0.0.9.0.00.6600.0.60088848996060
DO.0:0.9.0.0.0.6.00.0.0.0.06.6.09.0680060000
PO 0:0.0.0.0.8.0.0.6.0.0.9.0.9.0.0.0.08.08.8060.0.099
}16:0.9.0.0:0.0.0.0.0.0.9.0.6.0.6.60.0.6.6.060609009093.9.1
FEO00.0.0.0.0.0.0.0.0 08000 0.000.8.0.0809688800001
KOO XX XX KA X KOO XXX I XK KY

KXX AKX LEXEK K AKX KE XXX LXK A XK XKL XXX LK KKKKX
POPILLELIPIID OGS0 00.0.4.0. 6804998829844
XXX XXX XK A XK XK XKL XK KKK KK AKX KK KA XKL X AKX KXEKK

D000 0 OPPIL PO E060.00460.0.0008:09565000000¢¢
1000000090 PPEEPIIPOVICOE 8066800608000 8.¢8¢8030001
OO P OOOOIPIEIIOOP 00 0.8.9.0:90.9.6.60.08.060808800008000
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX



EK-KMV1A-TM-002

KMV1A Programmable
Communications
Controller

Technical Manuai

Prepared by Educational Services
of
Digital Equipment Corporation




Second Edition, October 1986

The information in this document is subject to change without notice
and should not be construed as a commitment by Digital Equipment
Corporation. Digital Equipment Corporation assumes no
responsibility for any errors that may appear in this document.

No responsibility is assumed for the use or reliability of software on

equipment that is not supplied bv Digital Equipment Corporation or its
affiliated companies.

Copyright © 1986 by Digital Equipment Corporation

All Rights Reserved

Printed in U.S.A

The following are trademarks of Digital Equipment Corporation:

dilgii il MASSBUS RT

PDP UNIBUS
DEC P/OS VAX
DECmate Professional VAXBI
DECUS Rainbow VMS
DECwriter RSTS vT
DIBOL RSX Work Processor

Using Digital’s networked computer systems, this book was produced
electronically by the Media, Publishing and Design Services
department in Reading, England.



PREFACE

CHAPTER 1

inininin b S B b —
[\ B

— o — s b b o —
e PO —

CHAPTER 2

9
o
—d et

ot

O B Do o
[

N RN NN
N »emt et et
N e

CHAPTER 3

W W
B e

CONTENTS

INTRODUCTION
SCOPE .. e e 1-1
KMVIA GENERAL DESCRIPTION ..., 1-1
HOST/KMVIA COMMUNICATION ... ... i 1-3
MODES OF OPERATION ... .. e 1-3
Application Mode ... ... . 1-3
Maintenance Mode ......... ... e 1-4
GENERAL SPECIFICATIONS ... . e 1-4
Power Requirements .......... ... . ...ciiiiiiiiiiiiiiiiiiiieana 1-4
Environmental Requirements ............ .. .. ... .. ... .. e 1-4
Bus Loading ... .. ... 1-4
Performance Specifications .......... ... . .. . i, 1-4
Modem Signals Supported ...... ... . ..., 1-4
INSTALLATION
SCOPE . i 2-1
UNPACKING AND CHECKOUT ............ i 2-1
INSTALLATION PHASES ... . e 2-1
PREINSTALLATION CONSIDERATIONS ......... ... .ciiiiiiine.. 2-2
Mounting Space . .......ciiiiiiiii e 2-2
Power Requirements ............. ..ot 2-2
Modem Cable Assembly Requirements .............................. 2-2
M7500 INSTALLATION ... . e 2-2
Voltage Check ... ... i 2-2
Switch Settings ... i e e 2-3
Address Switches ... 2-3
Vector SWItCHES ... ..ot i i e 2-4
Jumper Configurations ....... ... i 2-5

Standard Switch Setting And Jumper Configuration For KMVIA .... 2-6
M7500 InSertion .......c.oouuiniriirii i it 2-9

MODEM CABLE ASSEMBLY INSTALLATION ...................... 2-9
KMVIA SYSTEM TESTING ... i ians 2-10
DagNOSHICS ... i e 2-10
MicroPDP-11 Family Diagnostics ...................c.ovvenn.. 2-i0
MicroVAX Family Diagnostics ..........ccciiiiiiiiiiiiiiinnn 2-10
Final Cable Connections ......... ... ... ittt 2-10
KMVIA INSTALLATION CHECK LIST ........... ... c.ciiiiiiin.... 2-11
PROGRAMMING
SCOPE .. e e e 3-1
INTRODUCTION i i i i et e e 3-1

iii




33
34
s
36
3.7
371
372
373

CHAPTER 4

CONTROL AND STATUS REGISTER DESCRIPTION ................ 3-2
CONTROL AND STATUS REGISTER LAYOUT .................. ... 33
CONTROL AND STATUS REGISTER BYTE | LAYOUT .. ........... 33
INITIALIZATION AND MODE SELECTION ...l 3-5
APPLICATION MODE PROGRAMMING ....... ............. ... ... 3-7
Application Firmware Loading ...............0 oo 3-8
Application Firmware Unloading ... ... 39
Application Firmware Starting ............... oo 3-10
FUNCTIONAL DESCRIPTION
SCOPE . e 4-1
ARCHITECTURE ... e e 4-1
HARDWARE COMPONENTS ... 4-1
Q-bus Transceivers And Address Decoders ...................o.oo.0 4-5
Q-bus Protocol Logic ... ... 4-5
CSR RAM ... O 4-5
DCTH MICTOPIOCESSOT oottt et ettt eees 4-8
DCTI11 Microprocessor Interrupt System .............. .o 4-10
Microprocessor Implementation ..... . ... .. ... s 4-11
Front-End Processor Address Space .......... ... ... 4-11
1/0 Register ASSIZNMENT . ...ttt i 4-12
Line Controller And Clock ... o 4-14
Multiport Chip And Q-Control ....................... e 4-17
Line Receivers And Drivers ... 4-18
FIRMWARE COMPONENTS ... e 4-15
Power-up Initialization ... ... ... ... ... ... 4-19
Mode Control ... . 4-20
Diagnostic Firmware ........ ... . i 4-20
SERVICE
SCOPE e e 5-1
MAINTENANCE PHILOSOPHY ... ... . 5-1
MAINTENANCE TOOLS AND FEATURES ....... e 5-1
LED Indicators ... ...t e 5-1
O] ] S D A R 5-3
Line Clock And Loopback Connectors ................. ..ot 5-4
Line Clock ... 5-4
Real Time Clock ... ..ot i 5-6
Loopback Connectors/Tests ............. ...t 5-7
DIAGNOSTICS o e 5-10
PDP-11 Diagnostics ........ccuuuuniuinitiiiniiiieiierieaaneeeanns 5-11
VKMA Logic Diagnostic .............ooiiiiiii i 5-11
VKMB Line Controller Diagnostic ........................ ... 5-12
XKMD DECX-11 Exerciser Module ..................oooiiit 5-12
MicroVAX Diagnostics .........cooiiiiiiiiiiii e 5-13
MDM Package ..ot e 5-13
PREVENTIVE MAINTENANCE ... ... .. .. . 5-15
CORRECTIVE MAINTENANCE ... ... 5-15



APPENDIX A BASIC HDLC/SDLC FRAMING FIRMWARE

Al GENERAL INTRODUCTION . e
A2 CSR DESCRIPTION oo e e
Al BSELO And BSELY Definitions ...t i anineanns
A22 Definitions Of BSEL3 To BSEL7 ... ... e
AR INPUT COMMANDS et ettt
A4 OUTPUT RESPONSES i e e e e
AS EXAMPLES OF CSR HANDSHAKING ... ... .. i,
A.6 BASIC HDLC FRAMING FIRMWARE COMMANDS AND

RESPONSES
MODEM CONTROL
LED Interpretation Of Modem Status
Modem Control For Full Duplex. Data Leads Only
Modem Control For Full Duplex, Full Modem Control
Configurate
Configurate Command
Action
Configurate Response
Deconfigurate
Deconfigurate Command
Action
Deconfigurate Response
Modem Change Response
Action
Modem Change Response
Transmit Buffer
Transmit Buffer Command
Action
Transmit Buffer Response
Receive Buffer

>>>>>>>>>>>>>>>>??’?}.}????
R R TR T P T T T I e T S T T S T B R B e e I B B
‘22 b =

bbbcbcbcbc:\l:\l:\l'\lbic\b\impnfmlh;b:&;h:binidz—

] Receive Buffer Command ... ... .. .. . il

2 ACHION o

3 Receive Buffer Response ... ... ... ... . i
Transmit ADOrt ... . . e

| Transmit Abort Command ............. .. ... i
A.79.2 A O . e
A793 Transmit Abort Response .......... ... ... i,
A.7.10 Receive ADOIt ... .
A.7.10.1 Receive Abort Command ......... ... ... .o,
A.7.10.2 N 4 1+ ) + R S P
A.7.10.3 Receive Abort Response ... ..
A.7.11 Read Modem ... ... i
A7.11.1 Read Modem Command ...........oeiiiiiiiiiiiaeaeeenn.
AT11.2 ACHION o
A7.11.3 Read Modem Response ... ...
A7.12 Enable Modem Survey ...... ... .. i
A.7T.12.1 Enable Modem Survey Command ................. ... ...
A.7.12.2 A IO .t e
A7.12.3 Enable Modem Survey Response ..................ccooiiionn
A.7.13 Disable Modem Survey ... ... i
A.7.13.1 Disable Modem Survey Command .................... ... ...,

...........................................................

..............................



g
‘e £

> > >

/ .
N e I
PRI N T
T o

APPENDIX B

APPENDIX C

ot T 1D
1 =

APPENDIX D

APPENDIX E

m

Bl [FRWR Y N
o —

ACHOI e A-21
Disable Modem Survey Response ................. ... ... A-22
Dummy Command .. ... oo A-22
Dummy Command ... A-22
ACHON A-22
Dummy Response ... .o A-22
KMVIA COMMAND AND RESPONSE FORMAT .................... A-22
KMVIA POSSIBLE STATUS RETURNS ... e A-31
ORDERING NUMBER AND CABINET INSTALLATION KIT
SOOPE ... B-1
ORDERING NUMBERS .. e B-1
CABINET KIT S o e e e B-1
SUOPE o C-1
COMPONENTS OF THE PACKAGE ... ... .. C-1
ASSEMBLY CONSIDERATIONS e C-2
Before Installation ... . e C-2
Distribution Panel Installation ........... .. . . C-3
BA11-M, BAI23, BA23 And H9642 ... ... ... ................. C-3
BA =S e e C-5
Installation Checklist ... . e C-5
TEST CONNECTORS o e C-6
INSTALLATION FOR RS-422-A VERSIONS
SCOPE ... D-1
COMPONENTS OF THE PACKAGE ... e D-1
ASSEMBLY CONSIDERATIONS . ... i D-2
Distribution Panel Installation ........ .. .. .. . .. .. . i D-2
PDP-11,23S. MicroPDP-11, PDP-11/73, Or MicroVAX 1l
(CK-KMVIA-EA, CK-KMVIA-EB) ........................... D-2
PDP-11/23+ (CK-KMVIA-EC) ... ... s D-3
Installation Checklist ... .. o e et D-5
UNUSEd TEEIMS o oottt e e ettt e et D-5
TEST CONNECTORS oo e e D-6
INSTALLATION FOR RS-423-A VERSIONS
QOO PE .. oot e e E-1
COMPONENTS OF THE PACKAGE ....... e E-1
ASSEMBLY CONSIDERATIONS ... e E-2

Distribution Panel Installation ......... ... ... . i E-2
PDP-11,23S, MicroPDP-11, PDP11/73, Or MicroVAX II

(CK-KMVIA-FA, CK-KMVIA-FB) ............oooiiiiii E-2
PDP-11/23+ (CX-KMVIA-FC) ... E-5
Installation Checklist . ... ottt i e et E-5
Unused J1emMS ..ottt e e e E-5
TEST CONNECTORS ..o e e E-6

vi



Figure No.

Wittty —
1] L] [} ) "

'.uw'w'fd'fa
[] [ L] 1 [}
NN B wd B N B (Y - —

B
fa o 1D

u»m'mulh'.(\-&

0 l,'J]_b';Jru_

bR g g S S
Ll ok uddh b —

> >

]
B DU I I ot s et et b s et i

i

>>» > P>
W~ DWW & W —O

A-24

FIGURES

Title rage
KMVIA Block Diagram ......... .. . i 1-2
Address Switch Register Mapping ... e 2-3
Address Switch Setting Example: 7600208 ............ .. o 2-3
Vector Switch Register Mapping ... 2-4
Vector Switch Setting Example: 320 ... ..o i 24
RS-422-A Versus RS-423 (RS-232) on Switch Pack E8S .................. 2-5
CSR DefinitIonS ...t e e e e 3-3
BSELID Definitions .. ... i i i e 3-3
Initialization and Mode-Setting Flowchart ............................... 3-6
Write into RAM Flowchart ... ... ... 3-8
Read from RAM or ROM Flowchart ......................... ..o 3-9
Run Flowchart ... . 3-10
KMVIA Architecture .. ... oo e 4-3
Block Diagram of the KMVIA ... ... ... 4-4
Basic DCTH! Timing ... oo s 4-9
KMVIA Memory Map ... 4-11
LED Indicator Location ..........c.o oo 5-2
Self-Test Switch Locations ........ .. ... i e 5-4
KMV1A Loopback Connector H3255 ........ ... . ... 5-8
KMVIA Loopback Connector H3251 ................... ...t 5-9
KMVIA Turnaround Connector H325 ... ... ... ..o i, 5-10
Control Register BSELO ... ... ... A-1
Control Register BSEL2 ... ... . . A-2
CSR Command Format ... ... ... .t iiiiie e s A-7
CSR Response Format ... ... . i A-7
Modem Control for Full Duplex, Data Leads Only ...................... A-10
Modem Control for Full Duplex, Full Modem Control ................... A-11
Configurate Buffer ......... ... i A-12
Modem Change Response .......... ..., A-15
Modem Change Response Mask Format ................................. A-16
BSEL4 Significance Following Read Modem Command .................. A-20
BSEL3 Modem Lead Mask .......... ..ottt A-21
Configurate Command .......... ... . A-22
Configurate ReSponse ........... ... .. it A-23
Deconfigurate Command ................c i A-23
Deconfigurate Response ..............oiiiiiiiiiiiiein i, . A-23
Modem Change Response .............. .. i A-24
Modem Change Response Mask Format ................................. A-24
Transmission Buffer Command ............. .. ... o il A-24
Transmission Buffer Response .............. ... i A-25
Reception Buffer Command .............. ... ... . i A-25
Reception Buffer Response ... A-25
Transmit Abort Command .............. R A-26
Transmit Abort ReSponse .............oiiiiiiiiiieniniiiiiianeannnns A-26
Receive Abort Command ............. .. i A-26
Receive Abort Response ..........oouuiieiiiiiiiiii i A-27
Read Modem Command ..ottt A-27
Read Modem ReSpONSE ........ooviriiiiin it iieienae s A-27

vii



A-28 Returned Modem Bits

A-29 Enable Modem Survey Command. Host to KMVIA ... .................
A-20 Modem Bits To Be Checked ... ... .. ..
A-31 Enable Modem Survey Response ... ... ...

32 Disable Modem Survey Command
Disable Modem Survey Response
General Cabinet Kit Diagram
Distribution Panel Installation
BCOSS Internal Cable ...
BC22F-10 Modem Cable ... e e
Distribution Panel Installation in BAL1-S
General Cabinet Kit Diagram
Distribution Panel Installation
BCORS Internal Cable
BCS5D Modem Cable ..o e
Distribution Panel Installation on the PDP-11,23+
General Cabinet Kit Diagram
Distribution Panel Installation
BCO8S Internal Cable
BCSSD Modem Cable ... . e
Distribution Panel Installation on the PDP-11:23+

ARAAN> >
J\-&-a)l"\)—-,,.p_,.a

wiviviviv
WL SRS I 36

mmtjnmm
N b e D —

TABLES
Table No. Title
1-1 List of Supported Modem Signals ............... ... ...
2-1 KMVIA Switch Register and Jumper Settings ..................... ... ..
2-2

KMVIA Additional Switch and Jumper Settings for RS-232-C and
RS-423-A VersiONS ... .ottt e
KMVIA Additional Switch and Jumper Settings for RS-422-A Versions
BSELT Bit Descriplion ... ...t
Vector Assignment and Priority
IO Register Assignments
LED MEaning ........ocouiutnnmi e
Self-Test Switch Configuration
Self-Test List

mm'Ju-P«l:-wN
o DD =t [ e mme

A-1 BSELO DefiNitions ... coovnn it et e et et e e ettt aeas
A-2 BSEL2 DefinitionsS ..ottt e e e e e e e e
A-3 Configurate Buffer Bit Significance .................... ...
A-4 KMVIA Possible Status RetUINS ... ... it canens
B-1 Definition of KMVIA Cabinet Kits ... ... .. e
C-1

70-20863 Distribution Panel Jumper Settings

viii



PREFACE

This manual describes in detail the installation requirements and servicing procedures, including
diagnostic support, for the KMVIA programmable communications controller.

It is organized into five chapters and five appendixes.

Chapter | — Introduction

Chapter 2 - Installation

Chapter 3 - Programming

Chapter 4 — Functional Description

Chapter 5 - Service

Appendix A - Basic HDLC/SDLC Framing Firmware
Appendix B - Ordering Numbers and Cabinet Installation Kit
Appendix C - Installation for RS-232-C Versions

Appendix D - Installation for R5-422-A Versions

Appendix E - Installation for RS-423-A Versions

Other documents which support the KMVIA programmable communications controller are:

® KMVIA User's Guide (EK-KMVIA-UG-001)
® KMVIA printset (MP0158501)

® Electronic Industries Association (EIA) specifications
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CHAPTER 1
INTRODUCTION

1.1 SCOPE

This chapter contains an introduction to the operation of the KMVIA single-line full-modem
programmable communications controller for the Q-bus.

1.2 KMVI1A GENERAL DESCRIPTION

The KMVIA is a medium-speed programmable data communications interface for Q-bus-based
systems.

It features:

® Direct memory access (DMA) across the Q-bus for medium-speed transimmsion and recepiion
with minimum programming overhead

® A DCTI1I microprocessor executing the PDP-11 base-level instruction set
® A multi-protocol serial controller chip
@ 4K words of EPROM with root firmware and power-up self-test diagnostics

@ Application-mode operation for customer-developed firmware using the PDP-11 instruction
set

® 32K bytes of RAM space for implementation of data-link protocols

® Synchronous (bit-oriented or byte-oriented) as well as asynchronous capabilities for the
application firmware

® Extensive modem signals support
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® Versions available with interfaces for:
1. RS-232-C (V28)
2. RS-422-A (VD)
3. RS-423-A (VIO)
® On-board programmable null-modem clock
® Support for Q-22 (extended LSI-bus)
® A compact multilayer quad-height module.

Figure 1-1 is a block diagram of the main KMVIA components and the related data flow.

Q-BUS HUST R
T /RX TX DATA ONT _
BUFFERS IN' DMA CHANNEL i TX DATA

END RECEIVER

RX DATA PRO-
‘OUT DMA CHANNEL CESSOH RX DATA
DCE
CSR MODEM
INTERFACE INTERFACE | MODEM CONTROL
COMMANDS IN
STATUS/RESPONSE
ouT MODEM

MONITORING

Figure 1-1 KMVIA Block Diagram

To define the direction of data transfer between the host and the KMV 1A the terms 'IN" and *OUT" are
used throughout this manual in the following way:

® ‘IN’ applies to transfer from the HOST to the KMVIA.
® 'OUT applies to transfer from the KMVIA to the HOST.

The terms “TRANSMIT and ‘RECEIVE’ (‘TX" and 'RX’) are used for data, and timing or control

information transmitted to or received from the DCE (Data Circuit-terminating Equipment), modem,
null modem, or local link.

The KMV 1A has several versions, according to the interface type and the host which supports it. Refer
to Appendix B for ordering information about these versions.
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1.3 HOST/KMVIA COMMUNICATION
The host communicates with the KMVIA via eight Control and Status Registers (CSRs) (SELO to
SEL16if addressed as words, or BSELO to BSEL17 if addressed as bytes) and a Direct Memory Access
(DMA) channel. The CSRs are a group of RAM locations and may be referred to as registers,
locations, or files.
NOTE

In this manual the terms BSEL and SEL will be used

to indicate the CSRs. If a bit in a register needs to be

defined, it will be indicated by the register name

followed by a dot and the bit name or number.

Examples: BSEL1, SEL2, BSELLRUN or
BSEL1.7 or SEL0.1S.

The Read-Only Memory (ROM) that is part of the KMV1A is provided with instructions that, once it
gets control after power-up or reset of the Q-bus, will prepare the KMVIA to communicate with the
host via one defined byte (BSEL1).
1.4 MODES OF OPERATION
The user may select one of four modes of operation:
I. Application mode
2. Maintenance mode 1
3. Reserved for future use
4. Maintenance mode 2
The modes of operation are selected by bits 3 and 4 of BSELI.
1.4.1 Application Mode
In this mode the user can:
® Load instructions or data into the Random Access Memory (RAM) of the KMVIA
® Read the contents of the RAM or ROM for maintenance purposes

® Start the execution of firmware at any word address.

The same byte in the CSR file is used to perform these functions as is used to select the mode of
operation.

Once the firmware is loaded and the DCT11 microprocessor used by the KMVI1A is given control to
execute the loaded firmware, the firmware defines the other 15 bytes of the CSR file.
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When the host writes to BSELO or BSEL2, an interrupt is sent to the DCTII.
See Chapter 3 for a detailed CSR description.

Application mode makes use of the RAM space in the KMVI1A and the versatility of the line controller
chip for implementing any communications protocol.

Refer to the KMVIA User's Guide for the design and implementation of application firmware.

1.4.2 Maintenance Mode
This mode is normally used by the repair-level diagnostics. It contains two submodes:

1.  Maintenance Mode 1: The KMVIA loops in a NOP sequence, to allow the host-resident
diagnostic to perform data integrity tests on the CSR file.

R ]

Maintenance Mode 2: The KMVI1A executes test routines as requested by the host-resident
diagnostic using a special CSR handshaking protocol for test selection, parameter definition,
and test result reporting.
1.5 GENERAL SPECIFICATIONS
The following paragraphs contain electrical and environmental specifications for all KMVIA
configurations.
1.5.1 Power Requirements

+5V @ 26A

+12Va@ 06A
1.5.2 Environmental Requirements

@ Operating temperature range 10 degrees C to 40 degrees C (50 degrees F to 105 degrees F)

¢ Relative humidity 10 percent to 90 percent with a maximum wet bulb of 28 degrees C (82
degrees F) and a minimum dew point of 2 degrees C (36 degrees F).

1.5.3 Bus Loading

Q-bus dc load

i
—

Q-busacload = 3

1.5.4 Performance Specifications
The maximum line speed in application mode depends on the efficiency of the firmware. It is expected
that a firmware package which only supports HDLC framing will be able to handle frames of 128 bytes
to 1030 bytes without loss of information up to speeds of 64 kbits/s in full duplex mode. Where the
HDLC or the X.25 link-level protocol with the same frame limitations is implemented in the KMVIA
the line speed that can be sustained will drop to about 19.2 kbits/s.

5.5 Mogodemn Signals Supported

ontains a list of all the modem signals that are supported by the KMVIA.

] ot
=%
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—
[¢]
_—
¥
y—
(@]

1-4




Table 1-1 List of Supported Modem Signals

CCITT RS-449 RS-232 DIN 66020 DIGITAL Mnuemonic Comment
101 (none) AA El PRT GND

102 SG AB E2 SIG GND

102a RC

102b SC

103 SD BA D1 TxD

104 RD BB D2 RxD

105 RS CA S2 RTS

106 CS CB M2 CTS LA
107 DM CC Mi DSR LA
108/2 TR CD S1.2 DTR

109 RR CF ME CD I
111 SR CH S4 DSRS

112 Si Cl (none) SPDMI

113 TT DA Tl TxClock(DTE)

114 ST DB T2 TxClock(DCE)

115 RT DD T4 TxClock(DCE)

140 RL (none) PS2 Rem LPBK

141 LL (none) PS3 Local LP Req

142 ™ (none) PM1 Test indicator

125 IC CE M3 Rl 1
(none) IS (none) (none) (none) *




SG = Signal Ground
RC = Receive Common
SC = Send Common
SD = Send Data

RD = Receive Data

RS = Request to Send
CS = Clear to Send

DM = Data Mode

TR = Terminal Ready
RR = Receiver Read

R = Signaling Rate «clector
SI = Signaling Indicator
TT = Terminal Timing
ST = Send Timing

RT = Receive Timing
RL = Remote Loopback
LL = Local Loopback
TM = Test Mode

IC = Incoming Call

IS = In Service (terminal)

Comments

A = Transmitted class 1 circuit available as
either RS-422-A or RS-423 signal

I = Causes interrupts

* = There is no approved CCITT equivalent
circuit (it may become CCITT 135)
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CHAPTER 2
INSTALLATION

2.1 SCOPE

This chapter provides all the information necessary for installing and testing the KMVIA. A checklist is
included, which can be used to verify the installation process

2.2 UNPACKING AND CHECKOUT

The KMVI1A is packed according to commercial packing practices. When unpacking, remove all
packing material and check the equipment against the shipping list (Appendix B contains a list of items
shipped with each configuration). Examine all parts and carefully check the M 7500 module for obvious
signs of damage. Check the received components against the shipping list. Where necessary, report
damage or shortages to the shipper and inform the DIGITAL representative.

The diagnostics for the KMVIA are released through the Software Distribution Center (SDC). The

following options can be ordered separately by self-maintenance customers, according to the type of
processor they have.

1.  For the MicroPDP-11 family:
® ZJ-360-RZ diagnostic documentation kit
@ ZJ-360-FR diagnostic fiche kit
®  ZJ-360 diagnostic kit

2. For the MicroVAX family, the diagnostics are included in the MicroVAX MDM set of test
programs.

2.3 INSTALLATION PHASES
Installation of the KMVIA should be done in four phases.

1. Phase I - Preinstallation

Verify KMVI1A requirements with respect to power and location within the system.

2-1



[}

Phase 11 M7500 ipstallation

Contigure the M7500 module for the customer application. Install the M7500 module and
venily ats operation, using appropriate diagnostics.

U Phase HE Modem cable assembly installation
Install the cable, lay the cable, and verify cable and module via the appropriate diaghostics.
4 Phase IV - KMVIA system testing

Venty the complete KM V1A subsystem operation with the functional diagnostics and system
CXETUISG PTOErams.

2.4 PREINSTALLATION CONSIDERATIONS
The pramstallation phase checks that the host system is capable of receiving the KMVIA option.

2.4.1  Mounting Space
The KMVIA needs one quad slot.

The Q-bus 1s connected to slots A and B.
The continmty of the BDMG and BIAK lines is made via the C and D connectors of the module.
NOTE
It is important that KMV1As are inserted in the
Q-bus backplane BEFORE any other device
presenting a high DMA load, such as DEQNA,
DMV11, and DISK controllers. The high priority of
the KMV1As on the Q-bus will not adversely affect
DMA latency of other controllers.
2.4.2 Power Requirements
+5Vw 26A
+12V . 0.2A
2.4.3 Modem Cable Assembly Requirements
The KMVI1A is delivered as a field-installable option. It includes a cabinet cable kit. See Appendix B for
the match of the delivered cabinet kit with your cabinet model.

2.5 M7500 INSTALLATION

2.5.1 Voltage Check
Before installing the M7500 module:

® Verify that the + 5 V supply voltage at backplane pin AA2 is between +4.85Vand +5.15V
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@ Verify that the + 12 V supply voltage at backplane pin AD2 is between +11.64 Vand +12.36
V.

2.5.2 Switch Settings
Check that the switch settings and jumper configurations meet the system and customer requirements.

2.5.2.1 Address Switches -

SWITCH PACK E29  SWITCHES 1 TO 9

msB LSB
15]1413§12|11|10] 9| 8| 7| 6|5B|4]3|2]|1]0
1 1 1 SWITCH PACK E29 0 0 0 O

SWITCH |S9|S8]S57]|56]55]54]53]52] S1

LSRR

Figure 2-1 Address Switch Register Mapping

Ad Al12

SELF-
TEST
§ 1+ 2 3 4 5 6 7 8 9 10
UL UL DL
E\ZNQITCHPACK
&
o

Figure 2-2 Address Switch Setting Example: 760020,
An ‘on’ switch matches an asserted address bit.

The KMVI1A address is to be assigned within the floating address space at rank 31. It occupies eight
CSR addresses (for example, 7600205 to 760036,).

NOTE

The term ‘rank’ denotes the position of the address in
a table used by auto-configuration programs.



2.5.2.2 Vector Switches —

SWITCH PACK E13 SWITCHES 1 TO 7

msB LS8
1514 |13112|11|10|9 |8} 716|564} 3}2}11
0ojojojojojo SWITCH PACK E13 oo

SWITCH | S7|S6 | S5[S4(S3}|S2] S1

Figure 2-3  Vector Switch Register Mapping

V3 V3 sELF-
TEST
E 1 2 3 4 5 6 71 8
SWITCH PACK
E13
&

Figure 2-4 Vector Switch Setting Example: 320
An ‘on’ switch gives an asserted vector bit.
The KMVI1A vector is to be assigned within the floating vector space at rank 54.
Switch 8 on E13 and switch 10 on E29 affect self-test operation in the following way.
E13 E29 if-Test Gperation
SwW§ SW10

ON ON = Self-test disabled

ON OFF = Self-test enabled (start via CSR command or at power-up, for one
pass)

OFF OFF = Self-test manual start for continuous loop

OFF ON = Extended self-test start for continuous loop



2.5.3 Jumper Configurations
1. Extended address jumpers

Links W3, W4, and W7 to W10 are normally installed to allow extended addressing (BDAL
16 to 21). They should only be removed when the extended address lines (SPARE lines on
older LSI configurations) are in contention with other signals.

2.  BDMG and BIAK jumpers

Links W11 and W13 are normally installed to provide BDMG and BIAK continuity in the C
and D slots. They should only be removed when the corresponding backplane pins are used
for other purposes.

3. Factory test jumpers

Links W2 and W12 are only removed during factory module testing. They must be installed
for normal KMVIA operation.

The other switches and jumpers depend on the modem interface characteristics. as shown in Figure 2-5
and associated notes.

RS-422
SW'BCH g 1 2 3 4 5 6 7 8 9 10
1 ON
2 ON X X
3 ON
2 ON I I I
5 OFF
s ot | g
7 OFF
8 OFF
RS-423/RS-232
SWITCH Z 1 2 3 4 5 6 71 8 9 10
1 OFF
2 OFF
3 OFF
4 OFF
5 ON T ¢ X X X
6 ON Ls . . .
7 ON
8 ON

Figure 2-5 RS-422-A Versus RS-423 (RS-232) on Switch Pack E85
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The following notes refer to Figure 2-5.

All other combinations of switches 1 to 8 on switch pack E85 are illegal.

E85 switch 9 OFF isolates pin 29 of the connector assemblies (CCITT 107). It should
normally be ON, and only OFF when a modem connects a different signal to this pin.

E85 switch 10 OFF isolates pin 2 of the connector assemblies (CCITT 112). It should
normally be ON, and only OFF when a modem connects a different signal 1o this pin.

Jumper W15 forces modem signal CCITT 109 (Carrier Detect) permanently to the active (1)
state. This link is normally not installed.

Jumper W14 installed connects modem signal Terminal In Service to connector assemblies
pin 28. This signal is not used by most modems, but is needed for loopback testing using the
H3251 loopback connector. It should therefore only be removed in situations where its
presence causes a problem with the modem.
Jumpers W16 to W20 are reserved for future use. Their configuration must be as follows:

wi6 OUT

W17 OUT

Wi8 IN

W19 IN

w20 OUT

2.5.4 Standard Switch Setting And Jumper Configuration For KMV1A

Table 2-1 KMVIiA Switch Register and Jumper Settings

E29

Switch 1 ON Address = 776020
2 OFF
3 OFF
4 OFF
5 OFF
6 OFF

7 OFF
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Table 2-1 KMVI1A Switch Register and Jumper Settings (Cont.)

El3

E29
El3

w3
w4
W7
W8
W9
w10
W6
Wil

Wi3

Wi2

6
7
Switch 10

Switch 8

IN
IN
IN
IN
IN
IN
ouT
IN
IN
IN

IN

OFF
OFF
OFF
ON
OFF
ON
ON
OFF
OFF
OFF
ON

Vector = 320

Self-test enabled

Runs for one pass at power-up or via CSR command

Extended address bits 16 to 21 connected to Q-bus

Not used

BDMG and BIAK continuity made in slots C and D

DMA clock enabled

Microprocessor clock enabled




E&S Switch 1 OFF
2 OFF
3 OFF

4 OFF
RS-423-A/RS-232-C selected

h

ON
6 ON

7 ON

9 ON CCITT 107. connected

10 ON CCITT 112, connected

W15 ouT CCITT 109 (Carrier Detect) follows input
wi4 IN Terminal In Service connected.

Table 2-3 KMVI1A Additional Switch and Jumper Settings for RS-422-A Versions

ERS Switch 1| ON
2 ON
3 ON
RS-422-A selected
5 OFF
6 OFF
7 OFF
¥ OFF

9 ON CCITT 107, connected




Table 2-3 KMVI1A Additional Switch and Jumper Settings for RS-422-A Versions (Cont.)

10 ON CCITT 112, connected
wWis OUT CCITT 109 (Carrier Detect) follows input

W14 IN Terminal In Service connected.

2.5.5 M7500 Insertion
CAUTION

Make sure that system power is off before inserting
the M7500 module.

After checking the power supplies and configuring the M7500 module, insert the module in the selected
Q-bus siot.

After inserting the module, power up and check that the supply voltages have stayed within acceptable
limits.

Perform the following quick test on the module:
1. Deposit 0 into the base address.
2. Examine the base address; it should be 0.
3. Deposit 44000, into the base address.
4. Examine the base address; it should be 4000,.

If the above test does not give the expected result, do not continue the installation. Either replace or
repair the M7500 module.

2.6 MODEM CABLE ASSEMBLY INSTALLATION
At this step install the connector assemblies.

Refer to the following appendixes for the installation of the modem cable connector assembly.
1. Appendix C: RS-232-C interface
2.  Appendix D: RS-422-A interface
3. Appendix E: RS-423-A interface



2.7 KMVI1A SYSTEM TESTING

After completing the physical installation of the KMVIA, test it with the appropriate diagnostic
programs, according to cabinet kit (see Section 2.2).

2.7.1 Diagnostics

2.7.1.1 MicroPDP-11 Family Diagnostics - The functional diagnostics VKMA and VKMB test the
KMVIA in a standalone mode.

Make sure, before starting the diagnostics, that one of the following conditions apply:

® The H3251 or H325 cable test connector is fitted to the cinch connector at the cable assembly
panel.

@ The H3255 module test connector is fitted on the M7500 module.
Allow the diagnostic to run for at least five error-free passes.
If there are any errors, perform corrective maintenance (see Chapter 5).

The DEC-X11 system exerciser, CXKMD, tests the host, peripherals, and KMVIA in a worst-case
euvironment similar to a user’s operating system.

If there are any errors, perform corrective maintenance (see Chapter 5).
2.7.1.2 MicroVAX Family Diagnostics — Start the diagnostic included in the MDM package.

Enter the appropriate commands from the console or from the script text file to control the function.|
tests and exerciser.

2.7.2 Final Cable Connections
After the successful completion of diagnostic testing, remove all test connectors and install the modem
or null modem cables as needed by the application.

Standard modem cables:

® RS-232-C BC22F-1C 7.5 m (25 ft) Connects the modem to a 25-pin cinch connector on the
cable assembly (Refer to Appendix C)

® RS-422-A BC55D-33 10 m (33 ft) Connects the modem to a 37-pin cinch connector on the
cable assembly (Refer to Appendix D)

® RS-423-A BC55D-33 10 m (33 ft) Connects the modem to a 37-pin cinch connector on the
cable assembly (Refer to Appendix E)
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2.8 KMVI1A INSTALLATION CHECK LIST
Phase I Preinstallation

1. Mounting space (2.4.1)
2. Power requirements (2.4.2)
3. Modem cable requirements (2.4.3)
Phase II M7500 Installation
1. Unpack, check for full shipment (2.2)
2.  Backplane voltages (2.5.1)
3. Switches configured (2.5.2), (2.5.4)
4. Jumpers configured (2.5.3), (2.5.4)
5. M7500 installed (2.5.5)
6. Backplane voltages (2.5.1)
7. M7500 quick check (2.5.5)
Phase Il Modem Cable Assembly Installation
1. Mounting space on cabinet frame available for the distributicn panel (Appendix C/D/E)
2. Distribution paael configured (Appendix C/D/E)
3. Distribution panel installed (Appendix C/D/E)
4. BCO08-S installed and connected (Appendix C/D/E)
Phase IV KMVI1A System Testing
A. Fnr MicroPDP-11 family:
1.  Test connectors fitted (2.7.1.1)
2.  Functional diagnostics (2.7.1.1)
3. DECX-11 exerciser (2.7.1.1)
4. Test connectors removed, modem cables installed (2.7.2)
B. For the MicroVAX family:
1. Functional and exerciser tests (2.7.1.2)

2.  Test connectors removed, modem cables installed (2.7.2)
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CHAPTER 3
PROGRAMMING

31 SCOPE
This chapter gives an overview of the programming of the KMVIA.

Details and reference material to allow actual programming are available in the KMVIA User's Guide.
3.2 INTRODUCTION
As well as the maintenance modes, used by diagnostics, an application mode is available with the
KMVIA.
The mode selection is programmable at initialization of the KMVIA.
Apphcation mode has the following characteristics:
® Firmware to be loaded into RAM
Eight Control and Status Register (CSR) words available
One byte of CSR predefined
Two bytes may generate a DCTII interrupt when written to by the host
32K bytes of RAM for program and buffer storage

Programmable real-time and line clock

Programmable Universal Synchronous;Asynchronous Receiver; Transmitter (PUSART)

Programmable modem control signals

To make full use of the application mode an RSX driver and firmware code package is available. The
firmware code supports basic HDLC framing with full modem cont:ol. This firmware package is also
used by the functional diagnostic program and has the following characteristics.

® Four Control and Status Registers (CSRs) used
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® Four CSRs defined

® HDLC physcal layer protocol

® Modem handshaking for full-duplex operation
33 CONTROL AND STATUS REGISTER DESCRIPTION
Communication of control and status information between the host and the KMVIA uses 8 words (16
bytes) of Control and Status Registers (CSRs). These have adjacent addresses which are subsequently
referred to as ‘byte select 0 to 17° (BSELO to BSEL17) for indicating individual bytes, and as *select 0 to
16 (SELO to SEL16) for indicating individual words.
BSELI is defined by the KMV1A’s root firmware routines for the following functions:

® Diagnostic firmware self-test execution

® Apphcation mode control

® Special maintenance functions
The root firmware always takes control after power-up, restart, or master clear (MCLR). The contents
of the RAM memory is only preserved after an MCLR. In addition, the execution of an HLT
instruction in the application firmware will transfer control to the restart entry point in the root

firmware. In application mode tunction bits are defined to load, unload, and run application firmware.

Before the KMVIA is able to execute the application firmware, firmware code must be loaded into the
RAM of the KMVIA,

In order to recover the contents of the RAM for system analysis or diagnostic purposes, an unload
function is supported by the root firmware.

To start the execution of the application firmware, the host passes the start address of the application
firmware to the KMVIA root firmware.



3.4 CONTROL AND STATUS REGISTER LAYOUT
Figure 3-1 indicates the layout of the CSRs in the host processor 1/O page.

15141312111 110]1 9| 8 7 51413 1
BSEL1 BSELO SELO
BSEL3 BSEL2 SEL2
BSELS BSEL4 SEL4
BSEL? BSEL6 SEL6
BSEL11 BSEL10 SEL10
BSEL1 3 BSEL12 SEL12
BSEL1 L BSEL14 SEL14
BSEL17 BSEL16 SEL16
Figure 3-1 CSR Definitions
3.5 CONTROL AND STATUS REGISTER BYTE 1 LAYOUT
Register BSEL1 is hardware defined. Figure 3-2 shows the bit layout of BSELI1.
15 14 13 12 11 10 9 8 CSR BIT
RUN | MCLR | WRITE MODE READ ERROR

Figure 3-2 BSEL1 Definitions
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Table 3-1 BSEL1 Bit Description

Bit

Name

Function

10

11 & i2

13

14

15

Error

Read

Mode
Maintenance

Write

MCLR (Master
Clear)

Run

This bit will be set when reading or writing to an illegal address in the
KMVIA RAM memory, or when the address supplied with the RUN
command is illegal.

When set, this bit directs the root firmware to the memory read routine.
The contents of word SEL4 will be used as the memory address. The
contents of the memory location will be returned in word SELG6.

These two bits define the KMVI1A mode of operation.

1  Application mode. The root firmware performs the function
defined with the run (without MCLR), read, or write bit.

2 Reserved.

3 Maintenance mode 2. Tesi routines in the root firmware are
executed.

4  Maintenance mode 1. The root firmware clears master clear and
puts itself in a continuous loop.

For normal operation, these bits will always be cieared on power-up or
MCLR to enable the application mode.

Used in application mode. When set, this bit requests the loading of the
contents of SEL6 into the KMVI1A at the address specified in SEL4.

When this bit is set a power-up initialization is performed. This clears
hardware and restarts the root firmware in the mode defined by the
mode bit. The bit is cleared by the KMVIA on completion of
initialization.

When set, after MCLR, in the application mode configuration, program
control is transferred from root firmware to the application firmware
starting at the address contained in SEL4. When set, together with
MCLR, the self-test is run before starting operation.

NOTE

When a HALT instruction is executed, program
control will be transferred to the root firmware.
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3.6 INITIALIZATION AND MODE SELECTION

After power-up and before any other operation, the KMVIA must be initialized. Change of mode is
only possible at initialization time. As part of the initialization a one-pass self-test may be performed,
depending on the state of switch E29-10 and BSEL1.RUN (BSEL1.7). Initialization is carried out by
loading the mode into BSELI.MODE. and setting BSELI.MCLR (BSEL1.6) together with
BSELI.RUN if self-test is wanted and not prevented by switch E29-10 being ON.

Initialization and mode selection are acknowledged by the KMVIA when the MCLR bit
(BSEL1.MCLR)is cleared. If after self-test execution the run bit (BSEL1.RUN) remains set, an error
has occurred. In this case BSEL0.0-5 contains the number of the test which has failed.

Figure 3-3 illustrates this sequence.



POWER UP HOST INIT MCLR HALT INTERRUPT

Y y Y y
SELF TEST

NO

YES
CLEAR MCLR
IS THE
RUN BIT YES
SET
?
Figure 3-3 Initialization and Mode-Setting Flowchart
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SELF TEST
ERROR

CLEAR RUN
- 4
\J
DISPATCH FOR
MODE BSEL1.3
AND BSEL1.4
v | i
BSEL1]14 | 3 BSEL1]4 | 3 BSEL114 | 3 BSEL1}4 |3
010 o1 110 111
APPLICATION RESERVED MAINTENANCE MAINTENANCE
MODE MODE MODE 2 MODE 3

LUAR A

Figure 3-3 Initialization and Mode-Setting Flowchart (Cont.)

3.7 APPLICATION MODE PROGRAMMING
Once the application mode is selected, further bit toggling in BSEL] allows loading, unloading, and
starting of the application firmware. These functions are carried out by root firmware resident in ROM.

When the application firmware has been started, instruction execution by the DCT11 is under the
control of the application firmware.

However, when a HALT instruction is found during application firmware execution, control is
automatically transferred to the root firmware at the restart entry point.

Although the remaining 15 bytes of CSRs are available for implementing any handshake protocol, it
must be noted that BSELO and BSEL2 cause interrupts to the DCT11. This means that, if the feature
has been enabled, a write access from the host to either one of the register bytes will trigger an interrupt
on two vectors within the KMV1A front-end microprocessor.
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3.7.1 Application Firmware Loading
Application firmware is loaded word by word via the CSRs.

® The address has to be written into SEL4

@ The data has to be written into SEL6

® The write into KMVI1A memory is requested by setting the write bit (BSEL1.5)

® The KMVIA root firmware clears the write bit to acknowledge the operation; it sets the error

bit (BSEL1.0) when the address in SEL4 is considered illegal (either odd address or address
not located within the KMVIA RAM space).

WRITE = 1
(BSEL1.5)
?

MAYBE READ OR START

CLEAR ERROR |
(BSEL1.0) 1

ADDRESS NO

CORRECT
?

| J

MOV (SEL6). @ (SEL4) SET ERROR
(BSEL1.0)

-

v
CLEAR WRITE (BSEL1.5)

Figure 3-4 Write into RAM Flowchart



3.7.2 Application Firmware Unloading
Application firmware may be unloaded (read) word by word via the CSRs. This may be useful for

verifying a previous write.

® The address has to be written in SEL4

® When the READ bit (BSEL1.2) is set, the contents of the address in SEL4 will be returned in
SEL6 and the read bit cleared by the root firmware.

® If the error bit (BSEL1.0) is set, the address was considered to be illegal (odd address, or not
within RAM or ROM space).

READ =1
(BSEL1.2)
?

MAYBE WRITE OR START

CLEAR ERROR
(BSEL1.0)

ADDRESS NO
CORRECT

?

v
MOV @ (SEL4). (SEL6) SET ERROR
(BSEL1.0)

—

-

Y
CLEAR READ (BSEL1.2)

Figure 3-5 Read from RAM or ROM Flowchart
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3.7.3 Application Firmware Starting
The previously loaded firmware may be started via the run bit (BSEL1.7).

When this bit is set, the instruction execution is transferred to the address contained in SEL4, unless the

address was considered to be illegal (odd address, or not within KMVIA RAM or ROM space). It will
be cleared by the root firmware.

RUN =1
{BSEL1.7)
?

MAYBE READ OR WRITE

CLEAR ERROR
{BSEL1.0)

ADDRESS NO
CORRECT
?
, Y
CLEAR RUN (BSEL1.7) SET ERROR
(BSEL1.0)
v A
JMP @ (SEL4) CLEAR RUN
(BSEL1.7)

Figure 3-6 Run Flowchart
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CHAPTER 4
FUNCTIONAL DESCRIPTION

4.1 SCOPE
This chapter describes the architecture, and the hardware and firmware elements of the KMVIA.
When used with the drawing set (MP-01585-01) it allows the reader to understand the function of the
KMVIA.
Prerequisites:

® Knowledge of the Q-bus

® Knowledge of the DCT11 microprocessor

4.2 ARCHITECTURE
As shown in Figure 4-1 the KMVIA connects two data paths.

@ The Q-bus (LSI bus)
® The serial line

The Q-bus is the route for all data transactions between the host processor and its memories and
peripheral controllers. The KMV1A is one of these peripheral controllers,

The KMVIA is microprocessor controlled. Its functional elements are connected by the DCT11 bus.
The DCTI1 bus and Q-bus communicate for:

® SR transactions (control and status information)

@ DMA transactions (data).

4.3 HARDWARE COMPONENTS
The hardware of the KMVIA is organized into the following functional groups.

® Q-bus transceivers and address decoders

® Q-bus protocol logic



Q-bus to DCT11 bus data port (CSR RAM)
DCTI1 microprocessor

RAM memory

EPROM memory

DCTI11 1/O and interrupt logic

Line controller (PUSART)

Line and rcal-time clock

Line drivers and receivers
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PERIPHERAL
PROCESSOR MEMORY CONTROLLER
KMV1A Q-BUS/
DCT11 BUS
INTERFACE
DCT11 BUS
DCT11 DCT11 DCT11 LINE
PROCESSOR MEMORY CONTROLLER
v SERIAL LINE
Figure 4-1 KMVIA Architecture
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4.3.1 Q-bus Transceivers And Address Decoders
The DCO0S transceiver transfers all information to and from the Q-bus.

The direction of transfe: is determined by QRX H and QTX H. QRX H asserted means that the data
flow direction is from the Q-bus to the DCT11 bus. QTX H asserted transfers in the opposi‘e direction.

The DCO00S transceivers also contain address comparators. MATCH H is asserted when the address on
the Q-bus matches the setting of the address switches.

When VECTOR ENABLE H is asserted during a Q-bus interrupt transaction, the vector configured by
the switches is gated onto the Q-bus. Vector bit 2 depends on the state of VECTOR 2 H.

The extended address drivers are enabled during the DMA transaction address phase (ADREN). The
same holds true for the BBS7 signal, which, when asserted, routes the address into the Q-bus I/O page.

4.3.2 Q-bus Protocol Logic
The DCO004 decodes the CSR address used in the transactions that follow. The type of transaction
(DATI, DATO. DATOB) is determined by the state of OUTHB L, OUTLB L. and IN WORD L.

To decode any CSR address, the CSR logic requests the use of the DCT11 bus. When the access has
been granted by the DCT11 which is indicated by asserting TDMG H, the transaction (described in the

following chapter) takes place, and RPLYO H is transmitted to the host to indicate the end of the CSR
transaction.

The DCO003 chip controls interrupts on the Q-bus. These are triggered by a DCT11 write access to the
pseudo-register ‘Q-CTRL" generating REQ STB H. Interrupts are requested on the BIRQ line, and

granted on the BIAKI line. The signal VECTOR H generates the appropriate vector address together
with RPLYO0 H.

DMA transfers are started by the DCT11 asserting QDMARQ H at the input of the DCO10 chip. This
occurs on any write access to either the ‘extended address out’ or "extended address in" register. At the

same time TRANS DIR is latched to indicate the type of transaction to follow (TRANS DIR H asserted
= DATO).

The DCO10 requests Q-bus mastership on the BDMR line. Once the DMA is granted by assertion of
BDMGI, the DCO010 internal timing and logic take over to cause the correct DATO or DATI sequence,
depending on the state of TRANS DIR H.

During a DMA transaction the counter 74LS390 checks for timeout. A maximum time of 9
microseconds is allowed for a DMA (eight 864 kHz periods). If the period is exceeded (by a nonexistent
address) the current DMA transaction is aborted and the timeout indicator is set.

The QINIT flip-flop will be set either by writing a 1 into CSR 0, bit 14 (BSEL1.6) or by the Q-bus
initialize signal. The change from 0 to 1 of QINIT causes the microprocessor to trap to the RESTART
address (172004;). QINIT also clears Q-bus-connected logic.

4.3.3 CSR RAM

Four high-speed RAM mcmories are referred to as the CSR RAM. Only eight words of the 16-word
memory are used for the CSR data port. Six additional words are used for the two DMA channels, the
remaining two words are scratch pad locations for use by the root firmware.



The memory can be selected from three sources.

® The DCTI11 microprocessor, via the signal 100K RAS L

® The CSR logic, via the signal MEM AD L

® The DMA logic, via the signal MASTER H

The same holds true for the high-order and low-order byte write controls.

® DCTI1I1 write, via the signals WHB PI L or WLB PI L

® CSR write, via the signals OUT SEL HB L or OUT SEL LB L

® DMA write, via the signal MASTER DIN O L

The memory is addressed by the DCT11 latched address lines TALL 1 H to TALL 4 H. These lines are
normally controlled by the DCT11 microprocessor during its read/write accesses. However, for CSR
and DMA transactions thes. lines are tristated by the microprocessor; for a CSR access the address will
be carried on TALL 1to TALL 3. During DMA transactions, depending on the direction and the
phase of the transaction, the appropriate DMA register address will be forced on these lines.

The 741.5245 transceiver provides the gateway between the QDAL lines (Q-bus) and the TDAL lines
(DCT11 bus).

The 74S241 drives the TALL lines during DMA transactions. The 745374 latches the CSR address and
drives the TALL lines during CSR transactions.

Sequence of CSR transaction:

1.

The DCO00S transceivers decode the KMVI1A device address at SYNC time and generate
MATCH H. SYNC latches the CSR address bits 0 to 2 within the DC004 chip, and bit 3
within 74L.S74, at the same time as bits 1 to 4 in 74LS374.

Decoding of any CSR address asserts CSR SEL, which in turn asserts TDMA RQ. TDMA
RQ is synchronized with the DCT11 timing, and sampled during PI time.

When the DCT11 has granted the DMA via TDMG, 74LS8374 is enabled to provide the
proper CSR address via MEM AD. Assertion of MEM AD also provides the chip select for

the CSR RAM chips, as well as the read/write enables OUT SEL HB, OUT SEL LB, and IN
WORD SEL.

The connection between the Q-bus lines and TDAL lines is established via TDMG assertion.

While the read or write is performed, TDMG causes BRPLY to be generated to acknowledge
the transaction to the host.

The host responds by negating SYNC, which causes negation of CSR SEL, followed by the
drop of the TDMARQ which will be sampled inactive on the following PI strobe.
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Sequence of DMA transaction:

!\J

11.

12.

13.

14.

Any DCTI11 write accerss to either the ‘DMA extended address out’ register (100 036) or the
"DMA extended address in’ register (100 034) triggers the DMA logic, generating QDMA H.

The direction flip-flop is clocked to define the direction of the transfer. At the same time
QDMA H is asserted and loads the extended address into the QXAD buffer register and sets
the request flip-flop which in turn asserts TDMARQ.

TDMARQ is clocked at CAS time and sampled during PI time.

Once the DCTI11 has granted the DMA via T DMG, Q-bus mastership is requested via
QDMARQ on the DCO010 chip.

MASTER asserted indicates the start of the DMA cycle.

MASTER enables the selection of the CSR RAM for use by the DMA logic.

The DCO010 asserts ADREN to indicate the address phase of the transfer.

If the transfer is to be made within the 1/O page. ADREN enables the extended address bus
drivers and the BBS7 driver. ADREN also forces either the ‘DMA address in’ register (100

024) or 'DMA address out’ register (100 026) address on the TALL 1 to 4 lines. The respective

transfer addresses are read out from the CSR RAM and gated onto the Q-bus BDAL
receivers/transmitters.

On completion of the address phase. (when ADREN is negated, the DCO010 asserts DATEN
L for an *OUT" transfer or DINO H for an ‘IN’ transfer. In both states the negation of
ADREN causes the TALL 1 to 4 lines to switch to either the ‘DMA data in’ register (100 020)

address or ‘DMA data out’ register (100 022) address.
DINO H and MASTER assert WR MEM HB L and WR MEM LB L for an ‘'IN’ transfer.

The direction of transfer through the DCOQS transceivers and the 7418245 transceivers is
determined by the QTX and QRX signals.

When data is available from the slave, or accepted by the slave, as indicated by RPLY, the

DCO010 negates either DATEN for ‘OUT’ or DINO for an ‘IN’ transfer, which ends the
Q-bus DMA cycle.

The trailing edge of DMA DATEN clocks the REQUEST flip-flop clear.

On the following CAS and PI strobes the DMA request on the DCTI11 will be sampled
inactive, which completes the DMA IN or OUT transfer.
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4.3.4 DCTI11 Microprocessor

The DCTI 1 microprocessor, executing the PDP-11 base-level instruction set. interfaces to the KMVIA
logic elements via the following lines:

® TDALOt 15

Multiplexed address/data lines

® AlOtw?7

Multiplexed row and column addresses

!‘J

Output lines for the dynamic RAM
DMA and interrupt request input lines
e "W LBHB

P -~2d-write control lines

Both high means read transaction

Both low means write word

R'W 1.B low means write low-order byte

R/W HB low means write high-order byte
® SELO. SELI

Select lines

Indicate the type of transaction. Both high indicates DMA transaction. SEL0 low for
normal fetch, read, and write transactions.

® RAS
Row Address Strobe

Leading edge indicates valid address information available on TDAL lines and valid row
address information available on Al lines

® CAS
Column Address Strobe

Leading edge indicates valid column address information available on Al lines
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Priority IN strobe

Used as write strobe; also samples interrupt. HLT, and DMA requests on to the Al
lines.

DAL<,15.0T>( ADDRJESS X««««« DATA IN W ADDRlESS W - pafia
|

AI<T 0> ROW COLUMN INT & DMA ROW COLUMN DMA
: ADDRESS A ADDRESS REQUEST ADDRESS A\ ADDRESS REQUEST

T [ ) /

e "\ / \ /

\ \_ ]
P J \ /
R/-WHB Sl et sl e [
\ ]
\
| S S — p—— |
R--WLB /
Nt st S et e e st
ADDRESS STROBES ADDRESS DATA STROBES
STROBES

Figure 4-3 Basic DCT11 Timing
Interrupt and DMA requests are sampled within read transactions. DMA requests are sampled within
read and write transactions. DMA requests are not serviced during reads before a write to the same
address.
Read cycles may follow reads.

Write cycles always follow reads, except for stack operations.

Transparent refresh cycles are inserted at a preset rate between normal read-write DMA transactions to
ensure correct dynamic memory refreshing.
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4.3.5 DCTI11 Microprocessor Interrupt System
All external events use the Al lines to cause interrupts, and DMA and HALT requests. In order to

synchronize the requests with DCT11 timing, they are latched with the leading edge of the CAS strobe
and sampled with the PI strobe.

® Halt interrupt (may also be caused by executing the HALT (0) instruction)
The halt is caused by a Q-bus INIT, or by the host setting the MCLR bit (CSRO, bit 14). The
halt request is latched in 741874 at CAS time and gated on to TAI 7 during PI time. The
result is an unconditional trap to the restart location 172 004. Note that this interrupt is
caused by the change in level of the halt signal. Halt must be reset before another halt
interrupt can be detected and serviced.
® DMA request
The DMA request is caused either by a host-to-_SR access, or by a KMV1A-to-host DMA
transfer (DATO or DATI). In both conditions the purpose of the DCT11 DMA state is to
release the TALL and TDAL lines for use by the CSR and DMA logic, when accessing the
CSR RAM. The request is latched in 74LS74 at CAS time and gated on to TAI 0 during PI
time.
® Coded priority interrupts
The remaining TAI lines are used in a “coded priority interrupt’ system. The configuration of
the CPO to CP3 lines, gated onto the TAI 4 to TAI 1 lines with the PI strobe, are interpreted
by the DCT11 as interrupt requests on four different priority levels. These point to a range of
vectors determined by an internal decoding table. Table 4-1 shows the relation between the
eight possible interrupt sources and their assigned priorities and vectors. Channel B interrupts
are not used by application mode.
Table 41 Vector Assignment and Priority
Requesting Device C.P. Encoding Priority Vector ACK
-CP3 -CP2 -CP1 -CP0 .
(All) (AI2) (AI3) (A9)
RX Data channel A L L L L 7 140 Note
RX Data chann! 8 L H L 7 150 Note
TX Data channel A L H L L 6 100 Note
TX Data channel B L h H L 6 110 Note
PUSART Special H L L L 5 120 Note

Cond.

4-10



Table 4-1 Vector Assignment and Priority (Cont.)

Requesting Device C.P. Encoding Priority Vector ACK
-CP3 -CP2 -CP1 -CPO
(Ail) (A12) (AI3) (Al4)

Timer H L H L 5 130 Note

CSR 0 transaction H H L L 4 60 Note

CSR 2 transaction H H H L 4 70 Note
NOTE

These interrupts are not self-clearing. A request
continues as long as the interrupting condition has not
been serviced.

4.3.6 Microprocessor Implementation

The ‘"processor’ page of the drawing set MPO1173 shows how the DCTI!l microprocessor is
implemented within the KMV1A. The 6912 kHz clock comes from a 13824 kHz crystal oscillator and a
divider chain, that provides all timing references for the KMV1A. The lines Al-1 to Al-7 are buffered to
provide the necessary drive capabilities for the 16 dynamic RAM chips. The multiplexed data/address
lines TDAL 1 to TDAL 15 are latched to provide stable addressing information on TALL 1 to TALL 15

H. TALL 15H divides the available 32K word addressing space between 16K word RAM space and 16K
word 1/O and PROM space.

The decoder divides the 1/O space into eight chip select signals.

4.3.7 Front-End Processor Address Space
The DCT11 microprocessor address space is divided into three sections: a read,write memory section of
16K words, a read-only memory section of 4K words, and an 1/0O address space of 12K words.

177776 64 KB
ROOT FIRMWARE ROM
DIAGNOSTIC ROUTINES
160000 56 KB
1/0 REGISTERS
SPACE
100000 32 KB

APPLICATION FIRMWARE
SCRATCH PAD

SELF-TEST RX-TX BUFF
200 RAM

INTERNAL INTERRUPT
VECTORS

0 0O KB

Figure 44 KMVIA Memory Map
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4.3.8 1/O Register Assignment
The 1'O register space. from 100 000 to 160 000, is divided into five logical areas each allocated to one of
the functional components. Each component has an address space of 10000g bytes.
The functional component address spaces are:
1. CSR and DMA registers. 100 000 to 107 777
2. Line controller chip. 110 000 to 117 777
3. Clock chip. 120 000 to 127 777
4. Pernipheral port chip. 130 000 to 137 777
5. Q-bus control. 140 000 to 147 777

Table 4-2 1/O Register Assignments

Address R-~qe Chip Select Device Registers

100 000 100K RAS 100 000 CSR 0 RW

107 777 (CSR RAM) 100 002 CSR 2 R'W
100 004 CSR 4 CRW
100 06 CSR 6 R'W
100 010 CSR 10 R/W
100 .12 CSR 12 R/W
100 014 CSR 14 R/W
100 016 CSR 16 RW
100 020 DMA DATA IN R/W
100 022 DMA DATA OUT R/W
100 024 DMA ADDRESS IN R/W
100 026 DMA ADDRESS OUT R'W
100 030 ROOT FW SCRATCH R/
100 032 ROOT FW SCRATCH RW
100 034 EXTENDED ADDR IN R'W
100 036 EXTENDED ADDR OUT  R/W

4-12



Table 4-2 I/O Register Assignments (Cont.)

Address Range Chip Select Device Registers
110 000 110K RAS 110 000 CHA RX BUF RO
117 777 (PUSART) 110 002 CHA TX BUF wO
110 004 CHA STATUS RO
only low bytes are 110 006 CHA COMMAND WO
used
110 010 CHB RX BUF RO
110 012 CHB TX BUF wO
110 014 CHB STATUS RO
110 016 CHB COMMAND WO
120 000 120K RAS 120 000 LINE CLOCK | RD RO
127 777 (8254 TIMER) 120 002 LINE CLOCK 1 WR WO
120 004 LINE CLOCK 2 RD RO
only low bytes are 120 006 LINE CLOCK 2 WR WO
used
120 010 RT CLOCK RD RO
120 012 RT CLOCK WR WO
120 014 not used -
120 016 CLOCK CONTROL WR woO
130 000 130K RAS 130 000 A PORT READ RO
137 777 (8255 1/O) 130 002 not used -
130 004 not used --
120 006 C PORT WRITE WO
130 010 not used --
130 012 B PORT WRITE wO
130 014 not used -
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Table 4-2 1/O Register Assignments (Cont.)

Address Range Chip Select Device Registers

130 016 8255 CONTROL WR WO
140 000 140K RAS 1400 000 QIRQ. QDCOK. WO
147 777 (Q-bus control)
150 000 I50K RAS RESERVED
157 7177

RO = read only WO = write only R/W = read and write
NOTE

Only MOV or MOVB instructions may be used to
operate on RO and WO registers. Instructions which
first read, then perform operations in internal
processor registers and write the results back like
INC, BICB, BISB, ADC and so on may only be used
with R/W registers.

The tristate drivers connected to TDAL 9 and TDAL 11 define mode parameters for the DCTI1 at
power-up.

MEM READ is generated during RAM and PROM read transactions. It is used to gate the memory
read bus, which is shared by the PROM and RAM. to the TDAL lines. The memory read bus is needed
because of the RAM chip timing characteristics.
4.3.9 Line Controller And Clock
The line controller is the 7201 PUSART (or equivalent) chip (E46). It basically serializes information to
be transmitted and deserializes recetved information. This is done for:

® Asynchronous protocols

® Character synchronous protocols (monosync, bisync)

® Bit synchronous protocols (SDLC, HDLC).

It features some fundamental protocol functions such as:

®  Parity generation and checking
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® CRC generation and checking
® Flag/sync transmission and synchronization
® Break abort/framing error detection
@ Bit stuffing and stripping for HDLC/SDLC.
In addition it is used to monitor four modem status leads and generate one modem control signal.

Operation of the chip is controlled through a set of internal registers. They are accessible by the
microcode as well as five interrupt-generating control leads.

A more detailed desciiption of this chip is beyond the scope of this manual, but may be found in the
'KMVIA User’s Guide.

The chip is selected when 110K RAS L is asserted. The TALL 2 and TALL 3 lines select one of the

internai vegisters. TALL 1 selects between read and write addresses. This selection system holds true for

all the 8255 and 8254 type chips. The TDAL 0 to 7 lines carry information to and from control registers
and data bufters within the chip.

RXDRQA is asserted high when a character is available in the receive buffer. It causes an interrupt
request to vector 140.

TXDRQA is asserted high when the transmit buffer is empty. It causes an interrupt request to vector
100.

RXDRGQB is asserted high when a chararter is available in the receive buffer. It causes an interrupt
request to vector 150.

TXDRQB is asserted high when the transmit bufier is empty. It causes an interrupt request to vector
110.

RXDRQB and TXDRQB are channel B interrupt request iines, not used in the application mode.

INT L is asserted for special receive conditions and external events, requesting an interrupt to vector

120. The following signal lines are monitored within the chip, and cause an interrupt if the feature has
been enabled by the microcodc.

The change in state of the following modem lines:
® CCITT 109 (Carrnier Detect)
® CCITT 106 (Clear to Send)
® CCITT 107 (Data Set Ready)
® CCTITT 125 (Ring Indicator)

is monitored within the chip and causes an interrupt if the feature has been enabled by the microcode.
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Transmit and receive clocks come from two sources.
® External clock (DCE clock)

® Internai clock

Selection between the two clock sources is made within a multiplexer. SCM asserted high, gives the
internal clock source. A programmable counter chip provides the internal clock sources (LCLKI,
LCLK2) as well as tiiza DTE terminal clock modem signal (CCITT 113).
The external transmit clock is modem line CCITT 114.
The external receive clock is modem line CCITT 115.
For synchronous operation the following standard clock rates are programmable:
64 Kbytes/s
56 Kbytes/s
48 Kbytes/s
19.2 Kbytes/s
9.6 Kbytes/s
4.8 Kbytes/s
2.4 Kbytes/s
1.2 Kbytes/s and below
For asynchronous operation the bit rates are as follows:
19.2 Kbytes/s
9.6 Kbytes/s
4.8 Kbytes/s
2.4 Kbytes/s

1.2 Kbytes/s and below

I A second multiplexer provides an internal loopback capability for diagnostic purposes. When SLP is
\asserted high, the transmit outputs of both channels are connected to their receive inputs. At the same

time- modem line CCITT 103 (Transmit Data) is held in the MARK state.

The ihird programmable counter is used to impiement a sofiware timer. Ouipui RTCL H can be

programmed to interrupt once at terminal count or at repeating intervals.
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Details of the operation and programming of the 8254 connector timer chip may be found 1z the
KMVIA User's Guide.

4.3.10 Multiport Chip And Q-Control

The multiport chip (8255) implements two 1-byte-wide firmware-writable OUT registers and one
I-byte-wide firmware readable IN register.

The following signals are generated by this chip.

B Port
Bit 7:
Bit 6:
Bit 5:
Bit 4:

Bit 3:

Bit 2:
Bit I:
Bit O:
C Port
Bit 7:
Bit 6:
Bit 5:
Bit .
Bit 3:
Bit 2:
Bit I:

Bit 0:

TTL 108 A
reserved

Q DMA EN
TER IN SER

IO page

TTL 141 AH
TTL 140 AH

TTL 111 AH

EN CSRI 2H
EN CSRI OH
SCM H

SLP H
RDLD H
YLLD H
GNLD H

ENRTCH

Modem signal: CCITT 108 (Data Terminal Ready)

When asserted high, allows DMA transactions
Modem signal: Terminal In Service

When asserted high, asserts BBS7 on the Q-bus during DMA
transactions

Modem signal: CCITT 141 (Local Loopback)
Modem signal: CCITT 140 (Remote Loopback)

Modem signal: CCITT 111 (Select Frequency)

Enable interrupt when host accesses CSR2 low-order byte
Enable interrupt when host accesses CSRO low-order byte
When asserted. selects internal clock mode

When asserted, selects internal loop mode

Red LED

Yellow LED

Green LED

When asserted, allows timer interrupts
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The following signals are monitored through the multiport chip.

A Port

Bit 7: latch timeout —  Cleared when DMA is triggered, set if DMA timeout
occurred

Bit 6: TTL 142 AH - State of modem line CCITT 142 (Maintenance Mode)

Bit 5: TTL 112 AH - State of modem line CCITT 112 (Rate Indicator)

Bit 4: SWIi H - Asserted, when switch E29-10 is OFF

Bit 3: reserved

Bit 2: SWZ H -~ Asserted, when switch E13-8 is OFF

Bit 1: reserved

Bit 0: reserved

A flip-flop allows programmable negation of DCOK on the Q-bus to reboot the host system for
down-line loading applications. REQ STB generated by a write access to the low-order byte of address
140 000 also clocks the Q-bus interrupt request within the DC003 chip.

4.3.11 Line Receivers And Drivers

The sheet entitled *Line Receivers’ of drawing set MP-01173 shows the modem line receivers. The

receiver chips are 26 LS 32 (or equivalent) differential line receivers, they convert from EIA RS-422,
RS-423, and RS-232-C electrical levels to TTL levels.

The 4.7 kiloohm resistors tied to one pin of each receiver input provide a common reference for RS-423
and RS-232 unipolar operation. The 24 kiloohm resistors provide a negative bias to the receiver inputs
to keep them in ‘failsafe condition’. The ‘failsafe condition’ needs open data lines to be interpreted as in
the MARK state (TTL +3 V) and control lines as in the OFF state (TTL 0 V).

The charge pump supplies -12 V to the failsafe resistors and to the line driver supply.

Switches E85-9 and E85-10 disconnect pins U and X from the modem cable assembly. They shouid cnly
be OFF when the connection of the modem causes a conflict on these pins.

Wire link W15 allows CCITT 109 (Carrier Detect) to be permanently asserted. It is normally out.

Changes from the normal configuration (E85-9 and E85-10 ON, W15 not installed) will cause errors in
the modem line loopback tests.

The line drivers may be found on sheet ‘line drivers’ of print set MP-01173.
The 26 LS 31 or equivalent chip is the 4-line driver for the RS-422 (V.11) category I (differential) circuits.

The 26 LS 29 or equivalent chip is the quad driver for the RS-423 (V.10) category I (vnipolar) circuits.
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Selection between RS-422 and RS-423 is done by positioning DIP switches E85 1 to 8.
® ERS 1104 ON, E&5 S to 8 OFF provides RS-422 operation
® E85 1104 OFF. EX5 5 to 8 ON provides RS-423 operation.

Other combinations are illegal.

Category Il circuits for both RS-422 (V.11) and RS-423 (V.10) are driven by a second 26 LS 29 or
equivalent chip.

Terminal in Service (connector Pin C) is not a commonly used modem line but is needed for loopback
testing. It should therefore only be disconnected by removing wire link W14 when the connection causes
a conflict with the modem in use.
44 FIRMWARE COMPONENTS
The following functions are provided by the root firmware permanently resident in the KMVIA PROM
set.

® Power-up initialization

® Mode control

® Diagnostics

4.4.1 Power-up Initialization
When power is applied to the KMVIA the following actions take place.

|.  BCLR is asseried for about 15 microseconds. While BCLR is asserted, the MODE bits are
read on the TDAL lines

2. After negation of BCLR. 10 refresh transactions are performed on the dynamic RAM
3. Instruction execution is started at the power-up entry point (172 000;)

4. The firmware will set the mode of the peripheral chip (8255) and the PUSART chip (7201),
and set up the stack pointer

5. Depending on the configuration of the self-test switches, the firmware will either:
® Omit the self-test (E13-8 ON, E29-10 ON)
® Do one pass of self-test (E13-8 ON, E29-10 OFF)
® Loop in self-test continuously (E13-8 OFF)

6. In any of these states, MCLR (BSEL1.6) will force the firmware to the mode controller.
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4.4.2 Mode Control
When the MCLR bit is asserted. the firmware will check BSEL1.3 and BSEL1.4 to enter one of the
modes of operation defined as follows.

BSELt Mode
Bit 4 Bit 3
0 0 Application mode
0 1 Reserved mode
1 0 Maintenance mode 2
1 I Maintenance mode 1

In application mode, if the run bit (BSEL1.7) is asserted, together with the MCLR bit, one pass of the

self-test will be performed, before starting execution in the application mode, providing switch E29-10is
OFF to allow self-test.

On successful completion the run bit and the MCLR bit will be cleared and the firmware will be ready
for the first application mode command.

If an error occurred in the self-test, only the MCLR bit will be cleared, the run bit will stay set and the

firmware will loop, waiting for a new master clear. BSELO contains the number of the failing test routine
in bits 0 to 5. (See Table 5-3.)

Regardless of self-test execution, the MCLR bit will always be cleared by the firmware to acknowledge
mode selection.

4.4.3 Diagnostic Firmware
Diagnostic firmware is a set of test routines and two monitors.

One of the monitors is started by initializing mode 2. It executes the test requested in BSELO and uses
BSEL2 to BSEL17 for parameter transfer. On successful completion of the test, the test number in
BSELO will be cleared: otherwise the setting of bit 7 or bit 6 will indicate an error, with error information
in BSEL2 to BSEL17. The main use of this monitor is by host-resident diagnostic programs.
The other monitor is the self-test monitor. It is selected at power-up, or by setting the run bit together
with the MCLR bit in BSEL1. It chains the test routines and provides the appropriate paramete-s in
BSEL2 to BSEL17.
When the self-test is running in the continuous loop mode (E13-8 OFF) it uses either the:

® Normal test table (E29-10 OFF)

@ Extended test table (E29-10 ON).

The normal test table omits tests that need an external loopback connector. It also omits the memory
address interaction test, which takes about one hour to complete.

Maintenance mode 1 is only a NOP loop, allowing a host-resident diagnostic to perform data
dependability tests on the CSRs without microprocessor intervention.
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CHAPTER 5
SERVICE

5.1 SCOPE

This chapter contains information for servicing the KMVIA. It includes the maintenance philosophy,
maintenance functions, preventive maint~nance, and corrective maintenance. The section on corrective
maintenance contains a short description of tiue diagnostics for the KMVIA.

5.2 MAINTENANCE PHILOSOPHY
The field-replaceable unit (FRU) for the KMVIA is either a defective module or cable. The training of
Field Service personnel concentrates on the use of diagnostics to isolate the FRU. Spare parts for
module repair are not available in the field. Typical applications of the KMVIA do not permit long
troubleshooting sessions. Component troubleshooting and repair needs at least a 16-channel logic
analyzer.
CAUTION

When inserting or removing the KMV 1A module, be

sure not to move any components mounted on sockets

(for example, PROMs or the microprocessor).

5.3 MAINTENANCE TOOLS AND FEATURES
The following features are provided with the KMVI1A to help fault isolation and status checking.

® LED indicators
® On-board diagnostics
® Line clock and loopback connectors

5.3.1 LED Indicators
Five small red LED indicators show the status of the following modem signals (at TTL level).

CCITT 103  Transmit Data (inverted, MARK = LED OFF)
CCITT 104 Receive Data (true, MARK = LED ON)
CCITT 107 Data Set Ready (true, ON = LED ON)

CCITT 106  Clear to Send (true, ON = LED ON)

CCITT 109 Carrier Detect (true, ON = LED ON)



Three large colored LEDs are operated by the microcode. The physical location of the LEDs is shown
in Figure S-1.

CCITT 109 (CD)
GREEN ————— CCITT 107 (DSR)
CCITT 104 (RX)
YELLOW ———— ~—————=CCITT 103 (TX)
RED — CCITT 106(CTS)
o[\ /j él [f'j é O
A
A

Figure 5-1 LED Indicator Location
Table 5-1 shows the meaning of the microcode-operated LED display.
NOTE
This table is only true for the PROM-resident
firmware. Application firmware may drive the LEDs

in other ways.

Table 5-1 LED Meaning

LED Status State Comment
Red Yellow  Green
OFF ON OFF KMV power on self-test 10 seconds, at self-test start
started
OFF ON ON  Self-test execution for | pass 10 seconds duration

OFF OFF ON  Self-test successful completion Steady state

ON OFF OFF  Self-test error Steady state on first error
OFF ON  ON/OFF Normal self-test running in 1n-second period between green
continuous loop ON/OFF states

OFF ON  ON/OFF Extended self-test running in  1/2 second period between green
continuous loop ON/OFF states




Table 5-1 LED Meaning (Cont.)

LED Status State Comment
Red Yellow  Green
OFF ON  ON/OFF Logic or line controller Random periods between green
diagnostic running without ON/OFF states
errors
OFF/ON ON  ON/OFF Logic or line controller Random periods between green and

diagnostic running with errors red ON/OFF states depending on
number of errors and diagnostic

5.3.2 Self-Test

The major part of the PROM-resident firmware is for on-board diagnostic facilities. Routines may be
used by the host-resident diagnostic or in a chained mode by the self-test.

The self-test will run in one of the following modes. The modes are selected by on-board DIP switches:

1. Single pass on power-up or when requested by the host software’s setting the run and MCLR
bits together

2. Continuous loop on power-up
3. Continuous loop on power-up with extended diagnostic routines.
Refer to Figure 5-2 for the self-test switch locations and Table 5-2 for the switch configuration.

Table 5-2 Self-Test Switch Configuration

State Action
E13-8 E29-10

ON ON Self-test disabled

ON OFF  Self-test runs for one pass at power-up or when run bit asserted together
with MCLR bit

OFF OFF  Self-test starts to run in endless loop at power-up: normal mode

OFF ON  Self-test starts to run in continuous loop at power-up: extended mode
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Figure 5-2 Self-Test Switch Locations

RDTOSK

Note that the loop time for normal mode is approximately 30 seconds, while for extended mode it can
be as long as 1 hour! Correct execution of the extended self-test needs either the module loopback
connector (H3255) or the RS-422/RS-423 modem cable assembly with loopback connector (H3251).

On detection of any errcr condition, testing will be aborted and the red LED will be ON (green and
yellow OFF). In addition the low-order byte of CSRO will contain 1xx or 2xx, where xx is the test
number in error according to the test number table (Table 5-3).

5.3.3 Line Clock And Loopback Connectors

A programmable line clock is available for transmission and reception without a modem or other
external clock source.

5.3.3.1 Line Clock - Two counters provide local transmit/receive clocks for null modem connections
or test purposes. The A and B line clocks are identical, but the B line clock is not used.

Both counters are fed with a 6912 kHz clock. The divider ratio for both counters may be programmed
from | to 32768 in binary mode, or from I to 10000 1o In BCD mode.

For maintenance or special applications the output of the A line clock may be applied to the
TRANSMIT CLOCK A, RECEIVE CLOCK A, and the output of the B line clock to the respective
channel B clock inputs of the MPSC chip.
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Table 5-3 Self-Test List

Test Description (Addresses and Patterns in Octal) Comment
0 Stack push-pull test (RAM locations 77774, 77776) S
1 CSR and DMA registers word access test (pattern 52525)

2 CSR and DMA registers word access test (pattern 125252)

3 CSR and DMA registers byte access test (pattern 252)

4 CSR and DMA registers byte access test (pattern 125)

5 Dynamic RAM data test (pattern 52525)

6 Dyizamic RAM data test (pattern 125252)

7 Dynamic RAM address test (pattern = address)

10 Dynamic RAM address test (pattern = address inverse)

11 Real-time clock test (8254 clock/counter chip)

12 Baud-rate generator test, channei A (8254 clock/counter chip)

13 Reserved

14 Dynamic RAM address interaction test (pattein 177777) E
15 PROM checksum verification test

16 Reserved

17 Reserved

20 RX-TX, channel A, internal loopback, interrupt disabled

21 Reserved

22 RX-TX, channel A, internal loopback, low-speed, interrupts enabled
23 Reserved

24 RX-TX, channel A, internal loopback, high-speed, interrupts enabled
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Table 5-3 Self-Test List (Cont.)

Test Description (Addresses and Patterns in Octal) Comment
25 Reserved
26 RX-TX. channel A, external loopback, high-speed, interrupts enabled E
27 Reserved
30 KMV1A modem signal loopback test E
Comments

S: This test is always executed at power-up
E: Runs only in extended self-test mode
The line clocks are always available on the CCITT 113 modem line.
NOTE
When PTT requirements specify the CCITT 113
lines to be held in a steady Or'F state, no divider ratio
should be programmed into the clock chip for the
counter(s) concerned.
5.3.3.2 Real Time Clock - A third counter within the 8254 is available as a real-time clock.
Its output will generate an interrupt to vector 130 on priority level 5 (on-board DCTI11 system).
Two modes of operation are available.
@ One-shot mode (mode 0)

® Clock mode (mode 2)

In one-shot mode the counter will interrupt after a preset time interval and stop. In clock mode the
counter will give a series of interrupts separated by the preset time interval.

Time intervals for both modes may be computed according to the following formula.
Time = 18.5 microseconds x (N + 1)
where N is programmable from 1 to 32768, in binary mode, and from 1 to 10000, in BCD mode.

In addition to processor priority level masking, RTC bit 0 of the 8255 port C (address 130 0064)
disables/enables the real-time clock interrupt.
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This bit must be reset, after an RTC interrupt has occurred, to acknowledge the interrupt and may then
be set again to enable the next clock interrupt.

5333

2.

Loopback Connectors/Tests — Three types of loopback are available for use with the KMV 1A.
Module provided by H3255 for use on the M7500 module connector J1.
Cable - provided by:

1. H3251 for 37-pin RS-449 cable connectors

2. H32S5 fer 25-pin RS-232 cable connectors (see note)

NOTE

The RS-232 loopback (H325) connector cannot be
used for modem signal loopback tests. It does not

provide turnaround for all modem signals used by the
KMVIA.

Modem - some types of modem have internal loopback facilities. This feature is used by the
functional diagnostic VKMC on the KMV1A-Ay. Both local and remote modems may
provide the loopback.
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Figure 5-3 KMVIA Loopback Connector H3255
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Figure 5-5 KMVI1A Turnaround Conncztor H325

5.4 DIAGNOSTICS

As well as the on-board self-test, diagnostic programs are provided in the different diagnostics kits as

follows:

1. For the MicroPDP-11 family:

® CVKMA logic diagnostic

® CVKMB line controller diagnostic

® CXKMD DECX-11 exerciser module

The first two programs are run under the standalone diagnostic supervisor. 1. ., "st be
overlaid with the diagnostic supervisor, or be previously combined with it and loz -d as a
single file. In both methods, the programs will not exceed 16K of memory.
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2. For the MicroVAX family:
® The MDM package

The MDM system is capable of controlled execution of the diagnostics for all the devices
supported under MicroVAX II. It allows the user to execute selected tests.

5.4.1 PDP-11 Diagnostics

5.4.1.1 VKMA Logic Diagnostic — This diagnos:ic does not need any cable or loopback connector.
The execution time for one error-free pass is five minutes.

Test description:
Test 1: checks accessibility of KMV CSR addresses

Test 2: clears and checks KMV CSR registers

Test 3: data integrity test (CSR 2 to 16)
Test 4: data integrity test (CSR 0)

Test 5: CSR byte access test

Test 6: CSR 2 data transfer test

Test 7: CSR 4 data transfe: test

Test 8: CSR 6 data transfer test

Test 9: CSR 10 data transfer test

Test 10: CSR 12 data transfer test

Test 11: CSR 14 data transfer test

Test 12: CSR 16 data transfer test

Test 13: combined CSR data test

Test 14: dynamic RAM pattern test

Test 15: dynamic RAM address test

Test 16: dynamic RAM inverted address test
Test 17: PROM revision level check

Test 18: PROM read checksum verify
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Test 19: DMA transfer, Q-bus to KMVIA

Test 20: DMA transfer, KMVIA to Q-bus

Test 21: DMA transfers, both directions, and memory interaciion test
Test 22: KMVIA to Q-bus interrupts

Test 23: Q-bus to KMV 1A interrupts

54.1.2 VKMB Line Controller Diagnostic — This diagnostic runs in either internal or external
loopback mode, depending on the operator’s answer to the startup question on the presence of an
external loopback connector.

Tests 7 and 8 will not be executed in internal mode.

Test description:

Test 1 checks accessibility of KMV CSR addresses

Test 2: PROM revision level check

Test 3: real-time clock interrupt iest

Test 4: baud-rate generator test

Test 5: transmit-receive various length frames in internal loop mode - no interrupts — low
speed

Test 6: transmit-receive various length frames in internal loop mode — interrupts enabled -
low- to high speed

Test 7: transmit-receive various length frames in external loop mode - interrupts enabled -
high-speed

Test 8: modem leads externa'! loopback test

NOTE

When running test 8 with a H325 loopback
connector, two error messages per pass will be
reported. They are due to the fact that H325 does not
provide loopback of all the modem signals used in the
KMVI1A.

54.1.3 XKMD DECX-11 Exerciser Module — This module is provided to allow the KMV1A to be
includec in the host system’s DECX-11 system exerciser. Error-free operation shows that the KMVIA
does not react with other system bus activity in a worst-case environment.
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The module exercises the KMVIA using test routine number 21 (combined DMA data in and data out
test) checking transmitted data against received data and monitoring the KMVIA status.

NOTE
No data is transmitted or received via the serial line.
Only pathways and logic between the host and
KMVI1A are exercised.
5.4.2 MicroVAX Diagnostics
5.4.2.1 MDM Package ~ The KMVI1A diagnostic is included in the MDM set of test programs.

Test description:

A. Verify-mode functional tests
These tests do not need any cable or loopback connector.

Test 1: checks accessibility of KMV CSR addresses
Test 2: clears and checks KMV CSR registers
Test 3: data integrity test, CSR 2 to 16

Test 4: data integrity test, CSR 0

Test S: CSR byte access test
Test 6: CSR 2 data transfer test
Test 7: CSR 4 data transfer test
Test 8: CSR 6 data transfer test
Test 9 CSR 10 data transfer test

Te: 10: CSR 12 data transfer test
Test 11: CSR 14 data transfer test
Test 12: CSR 16 data transfer test
Test 13: combined CSR data test
Test 14: dynamic RAM pattern test
Test 15: dynamic RAM address test

Test 16: dynamic RAM inverted address test
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Test 17: PROM revision level check

Test 18: PROM read checksum verify

Test 19: DMA transfer, Q-bus to KMVIA

Test 20: DMA transfer, KMVIA to Q-bus

Test 21: DMA transfers, both directions, and memory interaction test
Test 22: KMVIA to Q-bus interrupts

Test 23: Q-bus to KMVI1A interrupts

Test 24: real-time clock interrupt test

Test 25: baud rate generator test

Test 26: transmit/receive various length frames in internal loop mode — no interrupts - low
speed

Test 27: transmit/receive various length frames in internal loop mode — interrupts enabled —
high speed

B. Service-mode functional tests
This diagnostic uses external loopback mode.

Test 28: transmit/receive various length frames in external loop mode - interrupts enabied -
high speed
Test 29: modem leads external loopback test

C. Verify-mode exerciser tests
This module is provided to allow the KMV 1A to be included in the host system’s exerciser.

Error-free operation shows that the KMV1A does not react with other system bus activity
in a worst-case environment.

Test 1: combined DMA data in/out test checking the Q-22 bus in using CPU interrupts

D. Service-mode exerciser tests
This diagnostic uses external loopback mode.

Test 2: transmit/receive various length frames in external ioop mode - interrupts enabled -
high speed



5.5 PREVENTIVE MAINTENANCE

There is no specific KMVIA PM schedule. A general check of voltages and connections should be
done when system PM is performed. After moving KMVI1A modules or cables, a complete checkout of
the devices, by running all diagnostics, is needed.

Special care must be exercised because some chips are installed in sockets and may be moved during
removal or replaccment of the KMV1A or adjacent modules.

5.6 CORRECTIVE MAINTENANCE
The FRU is either the KMVI1A module or a cablé. All corrective diagnostics should be applied to
isolating the failing FRU. KMVI1A diagnostics are des gned to help in the isolation process and should
be run in the following sequence, according to the diagnostic kit.
1. For the MicroPDP-11 family:
@ CVKMA logic diagnostic
® CVi.MB line controller diagnostic

® CXKMD DECX-11 module included within the appropriate DECX-11 system
€Xxerciser.

2. For the MicroVAX family:
® The KMVIA diagnostic part of the MDM test programs

Before considering a KMVIA module to be defective, check switch settings and the wire link
configuration by referring to Chapter 2.
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APPENDIX A
BASIC HDLC/SDLC FRAMING FIRMWARE

A.1 GENERAL INTRODUCTION

In order to test the KMVI1A option in a true data communication environment, the functional
diagnostic uses a firmware program to handle basic HDLC/SDLC framing with full modem control.
This appendix contains a description of the firmware program and should be used both as an example of
how to develop application firmware and as a reference guide for the firmware used by the functional
diagnostic. The functional diagnostic loads the firmware as 2 normal application mode firmware
program and passes control to the start address of the basic HDLC/SDLC firmware. The firmware
defines the use of the CSRs other than BSELI.

A.2 CSR DESCRIPTION
The basic HDLC/SDLC firmware uses the first four CSR words out of the eight CSR words available,
to provide communication between the host and the KMVIA.

A.2.1 BSELO And BSEL2 Definitions

The KMVI1A is the controller of the CSRs, and the host computer user program can only read or write
into the CSRs when permitted by the KMVI1A. A protocol must be followed by the user program if it is
to issue commands successfully and receive status from the KMVI1A. In order to specify the type of
interaction that will take place between the user program and the KMVI1A, the user program must set
up specific bit configurations in BSEL0O and BSEL2. The exchange of a command or response between
the KMVIA and the host is called a (CSR) transaction.

BSELO AND BSEL2 DEFINITIONS

7 6 5 4 3 2 1 0

RQI RESERVED IEO RESERVED IEI BSELO

ADIOH

Figure A-1 Control Register BSELQ




Table A-1 BSELO Definitions

Ryt 2

Name Function
1EI Interrupt Enable In - set and reset by the host (PDP-11) to enable/disable
interrupts to vector xx0.
not used
not used
not used
1IEO Interrupt Enable Out — set and reset by the host (PDP-11) to
enable/disable interrupts to vector xx4.
not used
not used
RQI Request In - set by the host, to request one or more CSR transactions.
Cleared by the host before the end of the last transaction.
| I |
RDYO RESERVED RDY!I COMMAND TYPE BSEL2
Figure A-2 Control Register BSEL2
Table A-2 BSEL2 Definitions
Name Function
Command/  The command/response field determines the type of CSR transactions.
response See the description of commands and responses for details.

RDYI Set by the KMV1A to indicate granting of a CSR transaction. Causes an
interrupt to vector xx0 if IEI is set. Cleared by the host at the end of the
transaction.

not used
not used

RDYO

Ready Out - set by the KMVIA to flag a KMVIA to host CSR
transaction: cleared by the host, when CSR information has been
accepted. This bit causes an interrupt to vector xx4 if IEO is set.




A.2.2  Definitions Of BSEL3 To BSEL?
The information in BSEL3 to BSEL7 depends on the command or response type specified in BSEL2. It
is defined in the following section.

A3 INPUT COMMANDS

These request that data be transferred from the user program to the KMVIA. This can only be done via
a specific user program to the KMVIA handshaking subroutine. This user program must first request
use of the six data port bytes (BSEL2 to BSEL7) by setting RQI (BSEL0.7).

The KMVIA will then respond by asserting RDY1 (BSEL2.4). This then gives the user program control

of the data ports to load the command until the user program clears RDY, thereby giving up control
until a future request is issued.

The latency between the user program setting the RQI bit and the KMVIA responding by setting RDY]1
can range from 50 microseconds to 500 microseconds with an average time of 250 microseconds.

When the user program requests use of the data port bytes by setting RQI it has two choices.

1. Set the IET (BSEL0.0) bit to enable interrupts. As a result the KMVIA interrupts the main
CPU at vector xx0) when it sets the RDY1 bit.

After an interrupt has occurred, the user program can proceed directly to load registers
BSEL2 to BSEL7 with the appropriate data, and to clear RDYI.

2. Leave the IEI bit cleared and check the state of the RDYI bit every 100 microseconds. The
form of the bit test sequence based on a timer is:

C: BITB RDYI,BSEL2

BNE A ; RDYI set, load command,

BR B ; resume previous task at B. When
a:

; timer goes off return to C.

After a command is issued. an output status will be returned by the KMV1A when
appropnate, depending on the command and the function to be performed. At this point the
user program can request use of the six data port bytes by again setting RQI (BSELO0.7).

Care must be taken not to overwrite BSEL2 to BSEL7 (they may be still in use by the
KMVI1A) until the KMVIA again asserts RDYI (BSEL2.4).

A4 OUTPUT RESPONSES

Output status interactions can be started by the KMV1A at any time. The KM V1A indicates to the user
program that it has status available by setting RDYO0 (BSEL2.7). If the user program has previously set
IEO (BSELO0.4), then an interrupt vector at xx4 will take place. If IEO has not been set, the user
program must periodically test RDYO but not more often than every 100 microseconds. After the user

program has serviced the status indications provided by the KMV1A, the user must then clear RDYO0, to
indicate completion.



When therc is contention between RQI from the user program and RDYO from the KMVIA, the
conflict is solved in favor of RDYO.

A.S EXAMPLES OF CSR HANDSHAKING
The following are four possible sequences for CSR handshaking.

1. Input command without interrupt

2.  Two input commands with interrupt

3.  Output response without interrupt

4. Two input commands and one response with interrupt

Example 1: Input Command Without Interrupt

User Program KMVI1A
Set RQI
Wait for RDYI set Set RDY1

Recognize RDY1

Load info. in BSEL2 to BSEL7
Clear RQI

Clear RDYI in BSEL2

Handle the
command




Example 2: Two Input Commands With interrupt

User Program KMV1A
Set 1EI
Set RQI
Set RDYI
Generate interrupt
xx0
Interrupt occurs
Load info. in BSEL2 to BSEL7
Clear RDYI in BSEL2
Handle the
command

Because RQI
remains set,

set RDYI
Generate interrupt
xx0

Interrupt occurs

Load information in

BSEL2 to BSEL7

Clear RQI

Clear RDYI in BSEL2
Handle the
command

Example 3: Output Response Without Interrupt
User Program KMV1A
Wait RDYO Load BSEL2 to

Recognize RDYO
Handle response
Clear RDYO

BSEL7
with information
Set RDYO

A-5



Example 4: Twe Commands And One Response With Interrupt
(the response occurs when the first command is being serviced)

User Program KMVI1A

Set IEI and IEO

Set RQI
Set RDYI
Generate interrupt
xx0

Handle interrupt
Load BSEL2 to BSEL7 with info. Output response
occurs,

Clear RDYI in BSEL2 user program has use
of the port bytes.

Handle the
command

Load BSSL2 to
BSEL7

with info.

Set RDYO
Generate interrupt
xx4

Handle interrupt
Handle response
Clear RDYO
Set RDYI because
RQI

remains set
Generate interrupt

xx0
Handle interrupt
Clear RQI
Load BSEL?2 to BSEL7 with info.
Clear RDYI in BSEL2
Handle the
command

A.6 BASIC HDLC FRAMING FIRMWARE COMMANDS AND RESPONSES

In this section, the possible commands and status responses specific to this option are given. The general
CSR format of the commands is given in Figure A-3. The general CSR format of the status responses is
given in Figure A-4. Each command and response CSR format is described in Section A.7.
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15 14 13 12 11 10 9 8 7 6

5 4 3 2 1 0

COMMAND COMMAND
INFORMATION TYPE
COMMAND
INFORMATION
COMMAND
INFORMATION

Figure A-3 CSR Command Format

15 14 13 12 11 10 9 8 7 6

5 4 3 2 1 0

RESPONSE RESPONSE
INFORMATION TYPE
REPONSE
INFORMATION
: RESPONSE
STATUS INFORMATION

Figure A-4 CSR Response Format

A-7

SELO

SEL2

SEL4

SEL6

RO

SELO

SEL2

SEL4

SEL6
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The command and response types appear in SEL2.0 to 3 and are numbered from 0 to 178:

0 : Dummy

1 : Configurate
2 : Deconfigurate
3 : Dummy

4 : Modem change response
5 : Transmit buffer

6 : Receive buffer

7 : Transmt abort

10 : Receive abort

11 : Dummy

12 : Dummy

13 : Dummy

14 : Read modem

15 : Dummy

16 : Enable modem survey
17 : Disable modem survey

Command and response information fields are defined for each command and response. They give
complementary data such as buffer address and buffer length. They are described together with each
command and response in the section that follows.

The status returns relating to each response are summarized in Section A.9. Most responses come as an
answer to a command, in a synchronous way. However. some response statuses may appear
asynchronously (that is, not as an answer to a command) as when a modem lead changes state. A
detailed description of commands and responses follows.

A7 MODEM CONTROL
The basic HDLC/SDLC framing firmware will handle most modem control signals. To report changes
in modem leads to the host, the firmware supports asynchronous responses to the host when Data Set

Ready, Carrier Detect, Clear to Send, or Ring Indicator changes state, and the host has indicated that it
wants to be informed of modem lead changes.

To be able to take the correct modem-controlling actions, the following states are defined in the
firmware. The current stute may be obtained by the host by means of a read modem command.

® Off-line (S1), master clear or S7B: DTR off, RTS off, TxD mark

® Enabled (S3), configurate or STA: DTR on and RTS on

® Waiting for start (S85), DSR on: start 30-second timer

® Data exchange (§6), DSR on, CD on and CTS on: stop S5 or S6A timer if active

® Line failure (S6A), CD off: start 2-second timer



® Disconnect (S7TA), DSR off or S5 or S6A timeout: DTR off, RTS off, TxD mark start
250-millisecond and 2-second timer; if 250-millisecond timecut and DSR off or 2-second

timeout return to 83

® Deconfigure (S7B), deconfigurate: DTR off, RTS off, TxD mark start 250-millisecond and
2-second timer; if 250-millisecond timeout and DSR off or 2-second timeout return to Sl.

A.7.1 LED Interpretation Of Modem Status

The red, yellow, and green LEDs are driven by the HDLC basic framing firmware to visualize the states

of the modem leads, as follows.

Green
OFF
OFF
OFF
ON
ON

Yellow

OFF
ON
CN
ON
OFF

Red
OFF
OFF
ON
OFF
ON

A9

Comment

Power on

DTR and RTS (105, 108) on
DSR (107) on

CTS and CD (106, 109) on
DSR and CD (107, 109) off



A.7.2 Modem Control For Full Duplex, Data Leads Only

MCLR
OFF-LINE | S1
DTR —» OFF
»|  TxD —= MARK
RTS — OFF
DECONFIGURATE | CONFIGURATE
COMMAND: COMMAND:
STOP LINE ENABLE LINE
DISABLE LINE START LINE
¥
DATA EXCHANGE S6
DTR —» ON
RTS —» ON
ASSUME:
DSR —» ON
CD —= ON
CTS — ON

Ao

Figure A-5 Modem Control for Full Duplex, Data Leads Only
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A.7.3 Modem Control For Full Duplex, Full Modem Control

l MCLR

OFF-LINE S1

DISCONNECT DUE

DTR—» OFF TO DECONFIGURATE
TxD — MARK |«

RTS —= OFF

CONFIGURATE
{ COMMAND

DISCONNECT DUE ENABLED S3
TO MODEM ERROR DTR — ON

RTS —»= ON

DECONFIGURATE DSR —ON

PEND. START Sb
START 30s TIMER

DSR—= ON AND

B CTS —= ON AND
>30s OR CD —= ON
DECONF. v

DATA EXCHANGE S6 1 LINE FAILURE S6A

TRANSMIT CD —= OFF
RECEIVE T START 2s TIMER
DECONFIGURATE
DSR —» QOFF

v Y v >2s OR
DISCONNECT S7 DECONFIGURATE

DTR— OFF

TxD — MARK
START 2s TIMER
START 250MS TIMER

>250ms AND

DSR— OFF OR

>2s

DISCONNECT | DECONFIGURATE

RDYOZ2

Figure A-6 Modem Control for Full Duplex, Full Modem Control




A.7.4 Configurate
This command is used to configurate the line and is performed once, usually at startup time. It informs

the KMVIA of the frame protocol parameters and enables communications on the line.
A.7.4.1 Configurate Command -

1. Command number: 1

2.  Parameters

a. BSEL4, BSELS and BSELG6 should contain the parameters as described in Figure 5-1
and Table 5-2.

7 6 5 4 3 2 1 0
ADR
SRCH DLO 141 140 1" SDLC | BSEL4
CLK RESERVED CLK RATE BSELS
DTE

i { |

T 1 T

HDLC/SDLC ADDRESS BSEL6
L i I 1 ] | L

Figure A-7 Configurate Buffer
Table A-3 Configurate Buffer Bit Significance

Bit Name Value Function
SDLC =0 HDLC

= ] SDLC
DLC = Full modem control

= 1  Data leads only: CCITT 107 (Data Set Ready), CCITT 109 (Carrier
Detect), and CCITT 106 (Clear To Send) assumed to be on

111! = 1 Assert CCITT 111 (Data Signal Rate Selector (DTE)

141 =1 Assert CCITT 141 (Local Loopback Request)
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Table A-3 Configurate Buffer Bit Significance (Cont.)

Bit Name Value Function
140 = ] Assert CCITT 140 (Remote Loopback)
ADR-SRCH = 0  All frames will be passed on reception
= 1  Only frames with the indicated or a global address will be passed on
reception.
CLK-DTE = 0  clock source modem

= | clock source internal

CLK-RATE (only if CLK-DTE = 1)
=0 1.2 kbits/s
= ] 2.4 kbits/s
= 2 4.8 kbits/s
=3 9.6 kbits/s
=4 9.2 kbits/s
= 5 48 kbits/s
=6 56 kbits/s *

=7 64 kbits/s

* 0.5% error

NOTE
72 kbits/s is available for diagnostic purposes only.
HDLC/SDLC address = The address against which each received HDLC or SDLC frame address will

be compared. If it matches, or the received address is global (377), the received frame will be passed to
the host, otherwise the frame will be discarded.
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A.7.4.2 Action - The KMVIA initializes all internal tables. It sets up the working mode according to
the given parameters: mode and address. Data Terminal Ready (CCITT 108/2) and Request To Send
(CCITT 105) will be set. The response will be generated when the line is in the data exchange state (56)
or when the modem does not respond.
A.74.3 Configurate Response —
1. Response number: |
2. Possible status responses:
1. Command correctly performed: 1 — When this response is sent, the line is ready to
transfer data (Data Set Ready: CCITT 107, Clear To Send: CCITT 106, and Carrier
Detect: CCITT 109 are on)
2. Out of sequence: 371, if the line is already configured

3.  Modem down: 365, if there is no Carrier Detect within 30 seconds after Data Set Ready
is turned on

4. Double command: 363, if configuration is pending
5. KMVIA resource error: 357, if there are no internal resources
6. Deconfigurate pending: 356, if deconfiguration is pending.

A.1.5 Deconfigurate
This command stops the line from being scanned.

A.75.1 Deconfigurate Command -

1. Command number: 2
A.7.5.2 Action - All pending transmit and receive requests will be discarded. The modem control
routine will force the line into the disconnect state (S7). Data Terminal Ready and Clear To Send will be

dropped. If the Data Set Ready lead is turned off after 250 milliseconds, or if a timeout of 2 seconds
occurs, the line will be placed in the of-line state (S1).
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A.75.3 Deconfigurate Response —
I. Response number: 2
2. Possible status responses:
a. Command correctly performed: 1|
b. Out of sequence: 371, if the line has not been configured
¢. Double command: 365, if deconfigurate is pending
d. KMVIA resource error: 357, if no internal resources are available.

A.7.6 Modem Change Response
A number of the modem leads from the DCE can be monitored for a change by means of the Enable

Modem Survey (EMS) command. When a change occurs, the KMV1A will generates a modem change
response to inform the host.

KMV1A -— HOST

1514 1312 1110 9 8 7 6 5 4 3 2 1
g 2 T | SELO
[®] -—
2 =101 0 Ol
o o
MASK BITS MODEM LEADS SEL4
STATUS SEL6

RI10O25

Figure A-8 Modem Change Response

A.7.6.1 Action — Any change in the modem leads defined in the EMS command mask will result in
this asynchronous response. This means that each time a modem lead changes state, a response to the

host will be generated. BSEL4 will contain the bit setting of the modem leads and BSELS a mask
indicating which modem lead changed.
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CCIIT | CCITT | CCITT | CCITT
106 107 125 109

Figure A-9 Modem Change Response Mask Format

CCITT 109 = Carrier Detect
CCITT 125 = Ring Indicator
CCITT 107 = Data Set Ready
CCITT 106 = Clear To Send

A.7.6.2 Modem Change Response —
1. Response number: 4
2.  Response parameter: (asynchronous only)
3. Possible status responses:
a. Modem change: 1
b. KMVIA resource error: 357, if no internal resources are available.
A.7.7 Transmit Buffer
This command is used to transmit a frame on the line. Up to two outstanding transmit buffers can be
given,
A.71.7.1 Transmit Buffer Command -

.  Command number: 5

2.  Parameters:

a. Buffer address. This must be a 22-bit address in the host computer memory. Buffers
may start on a byte boundary

b. Byte count. This is the length of the buffer in bytes. The maximum byte count is 1032
bytes. This will allow a 3-byte HDLC header (extended control field), a 4-byte X.25
packet-level header (modu'» 128), and a 1024 byte data field.

A.7.7.2 Action — The buffer parameters are stored and the frame will be transmitted according to the
selected frame protocol. The buffer contains the information field of the frame to be transmitted. The
FCS (Frame Check Sequence) is added by the KMV1A. The frames are transmitted in the same order as

they have been given by the user program. Do not overwrite the buffer contents before the KMV 1A has
returned a transmit buffer response.
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A.7.7.3 Transmit Buffer Response -
1. Response number: 5
2. Possible status responses:
a. Command correctly performed: 1

b. Nonexistent buffer memory: 374, when there is a failure in the host computer memory
or an error in the buffer address. All pending transmit buffers (for the line) are lost. This
error is not reported until the KMV1A accesses the buffer for data transmission

c. Frame length error: 372, when the frame is too short. A frame should be at least two
bytes long

d. Out of sequence: 371, when the line has not been configurated

e. Latency error: 370, when the KMVIA could not fetch the next byte from the buffer in
time

f.  Modem down: 365, if, during the transmit, Data Set Ready (CCITT 107) is turned off
or Carrier Detect (CCITT 109) is off for more than two seconds

g. Too many buffers: 360, when two buffers have already been issued to the line. The last
given buffer is not accepted, two being the maximum number of buffers

h. Buffer overflow: 373, if the frame is longer than 1032 bytes

i. KMVI1A resource error: 357, if no internal resources are available.

A.7.8 Receive Buffer

This command is used to pass a buffer address to the KMV 1A as a storage area for received frames from
the other station. Up to two outstanding receive buffers can be given.

A.7.8.1 Receive Buffer Command -
1. Command number: 6

2. Parameters:

a. Buffer address. This is a 22-bit address in the host computer memory. The buffer may
start on a byte boundary.

b. Byte count. This is the length of the buffer in bytes.

A.7.8.2 Action — The buffer parameters are stored and the buffer will be used as a storage area when a
frame is received from the other station. The information field of the received frame will be directly
loaded into the buffer. The FCS is removed by the KMV1A. The transfer is considered to be completed

when the FCS is received correctly. The buffers are loaded with data in the same order as they have been
given by the user program.
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A.7.8.3 Receive Buffer Response —

1. Response number: 6

2.  Response parameter:

a.

Byte count. The byte count is the length of the received frame without the FCS.

3. Possible status responses:

a.

]

Command correctly performed: 1. This status is returned each time a frame is received
correctly. The latency between the user program command and the KMV 1A response is
undefined, because it depends on the other station and the transmission speed.

Nonexistent memory buffer: 374, when there is a failure in the host computer memory
or an error in the buffer address. All the pending receive buffers for the line are lost.
This error is noi reported until the KMVI1A accesses the buffer on data transfer.
Buffer overflow: 373, when the received information field is longer than the buffer size.
The data is valid up to the end of the buffer. The FCS at the end of the frame was
correct.

Out of sequence: 371, when the line has not been configurated.

Latency error: 370, when the KMVI1A could not store the data byte in time in the host
memory buffer because of Q-bus delays.

FCS error: 367.

Modem down: 365, if, during the receive, Data Set Ready (CCITT 107) is turned off or
Carrier Detect (CCITT 109) is off for more than two seconds.

Abort received: 364, when an abort frame is received.

Too many buffers: 360, when two buffers are already waiting for reception on the line.
The last given buffer is not accepted.

KMVI1A resource error: 357, if no internal resources are available.

A.7.9 Transmit Abort
Data transmission from the activated transmit buffer is stopped. Transmit buffers waiting for the line

are lost.

A.7.9.1 Transmit Abort Command -

1. Command number: 7

A.79.2 Action - If a frame is being transmitted it is aborted. Transmit buffers for the line are lost.



A.79.3 Transmit Abort Response —
1. Response number: 7

2. Possible status responses:

a.  Command correctly performed: 1. The latency between the user program command
and the KMVIA response is less than 500 milliseconds.

b.  Out of sequence: 371, the KMVIA firmware has not been configured.

¢.  KMVIA resource error: 357, if no internal resources are available.

A.7.10 Receive Abort
Data transfer into the active receive buffer is stopped. Receive buffers for the line are lost.

A.7.10.1 Receive Abort Command -

I. Command number: 10

A.7.10.2 Action - If a frame is being received, data transfer into the buffer is stopped. Receive
buffers for the line are lost.

A.7.10.3 Receive Abort Response —
1. Response number: 10
2. Possible status responses:

a. Command correctly performed: 1. The latency between the user program command
and the KMVIA response is less than 500 milliseconds.

b.  Out of sequence: 371, if not configured.

c. KMVIA resource error: 357, if no internal resources are available.

A.7.11 Read Modem
This command is used to get the status of the DCE-controlled mod. 1leads, and the state of the line.

A.7.11.1 Read Modem Command -
1. Command number: 14

A.7.11.2 Action — The following modem leads will be read and placed in the BSEL4 byte.
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CCITT | CCITT | CCITT | CCITT | CCITT | CCITT

142 112 106 107 125 109

AD1026

Figure A-10 BSELS4 Significance Following Read Modem Command

CCITT 109 = Carrier Detect

CCITT 125 = Ring Indicator

CCITT 107 = Data Set Ready

CCITT 106 = Clear To Send

CCITT 112 = Data Signal Rate Selector (DCE)
CCITT 142 = Test Indicator

The state of the line will be placed in BSELS:

® Off-line = 0 (S81)

® Line enabled = | (83)

® Pending start = 2 (S5)

® Data exchange = 3 (56)

® Line fault = 4 (S6A)

® Line disconnect = 5 (S7A)

® Line deconfigurate = 6 (S7B)
A.7.11.3 Read Modem Response —

1. Response number: 14

2. Possible status responses:

a. Command correctly performed: 1.

b. Out of sequence: 371, if the KMVIA is not configured and also if configurate is not
waiting.

¢. KMVIA resource error: 357, if no internal resources are available.

A.7.12 Enable Modem Survey

A number of modem leads fron» the DCE can be monitored for a change. The read modem command
only gives the status at a specific point in time.

A.7.12.1 Enable Modem Survey Command -

1. Command number: 16
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2. Parameters:

a.  BSEL3 must contain a mask for the modem leads to be monitored. Organization of the
byte is the same as for the data set change bitmap.

CCITT | cciTT | ccimT | cCITT

106 107 125 109

ROO27

Figure A-11 BSEL3 Modem Lead Mask

CCITT 109 = Carrier Detect
CCITT 125 = Ring Indicator
CCITT 107 = Data Set Ready
CCITT 106 = Clear To Send

A.7.12.2 Action - After reception of the survey start command, a response is returned to indicate
acceptance of the command. The current status of the modem leads is returned in BSEL4, including
CCITT 112 and CCITT 142 status as in the read modem response. Any change in the modem leads
defined in tne enable command mask will result in an asynchronous modem change response (4). This

means that each time a modem lead changes state and the KMV1A is configured, a response to the host
will be generated.

A.7.12.3 [Enable Modem Survey Response —
1. Response number: 16
2. Possible status responses:
a. Command correctly performed: 1.
b. Double command: 363, if a modem survey is already enabled.

c. KMVIA resource error: 357, if no internal resources are available.

A.7.13 Disable Modem Survey
Stop the survey of the modem leads.

A.7.13.1 Disable Modem Survey Command -
l.  Command number: 17

A.7.13.2 Action - Stop the survey of the modem leads.
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A.7.13.3 Disable Modem Survey Response -
I.  Response number: 17
2. Possible status responses:
a. Command correctly performed: 1.
b. Double command: 363, if the modem survey is already disabled.
c¢. KMVIA resource error: 357, if no internal resources are available.

A.7.14 Dummy Command
These commands are without effect on the KMVI1A. They are not acknowledged.

A.7.14.1 Dummy Command -
1. Command number (octal); 0.3, 11,12, 13, 15
A.7.14.2 Action — None

A.7.14.3 Dummy Response — No response is given to a dummy command, except that of KMVIA
resource error (code: 357, no internal resources available).

A8 KMVIA COMMAND AND RESPONSE FORMAT

HOST —» KMV1A
15 141312 1110 9 8 7 6 5 4 3 2 1 0
g i g SELO
s 510 0 0 T se2
(a] 0
o o
[ [+ =S (&)
a) CLK 7 139 3| SeEL4
3 RATE |2 alI|3]|= =
RECEIVER SEL6
ADDRESS

RD29

Figure A-12 Configurate Command
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KMV1A — HOST

1514 1312 1110 9 8 7 6 5 4 3 2 1 0O
g 2 o | sELO
(@] —
2 5210 0 1 0Ofsep
o o
SEL4
STATUS SEL6
Figure A-13 Configurate Response
HOST — KMV1A
t5 1413121110 9 8 7 6 5 4 3 2 1 0
g 2 & 1 SELO
o —
5 519 © 1 Ofse2
o <
SEL4
SEL6
Figure A-14 Deconfigurate Command
KMV1A — HOST
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
s} o @ | sewo
o —
> =19 © 0 |2
0 oc
SEL4
STATUS SEL6

RD'028

Figure A-15 Deconfigurate Response
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CCITT 109
CCITT 125
CCITT 107
CCITT 106

I |

KMV1A —= HOST

15 14 1312 11 10 9 8 7 6 5 4 2 1 0
g 2 @ | SELO
o -
= 5 ! O seL2
o oc
MASK BITS MODEM LEADS SEL4
STATUS SELS
Figure A-16 Modem Change Response
CCITT | CcCITT | cCciT | CccITT
106 107 125 109
Figure A-17 Modem Change Response Mask Format
Carrier Detect
Ring Indicator
Data Set Ready
Clear To Send
HOST — KMV1A
15 14 1312 11 10 9 8 7 6 5 4 2 0
g 2 @ | SELO
BUFFER ADDRESS | & 5 1 1
<21:16> 2 2 SEL2
BUFFER ADDRESS <15:0> SEL4
BUFFER LENGTH (IN BYTES) SEL6
bama.

Figure A-18 Transmission Buffer Command
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KMV1A —=HOST

1514 1312 1110 9 8 7 6 5 4 3 2 1 0O
el @ @ | SELO
O —
= 219 7 0 Vlsew
o o«
SEL4
STATUS SELE
Figure A-19 Transmission Buffer Response
HOST —= KMV1A
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
g 2 @ | SELO
BUFFER ADDRESS | © slo 1+ 1 o0
SEL2
<21:16> a Q
BUFFER ADDRESS <15:0> SEL4
LENGTH OF BUFFER (IN BYTES) SEL6
Figure A-20 Reception Buffer Command
KMV1A—s HOST
15 14 1312 11 10 9 8 7 6 5 4 3 2 1 O
el 2 m | SELO
CD —
= 510 7 1 O sk
oo [+
LENGTH OF DATA STORED IN BUFFER SEL4
(IN BYTES)
STATUS SEL6

ROINIT

Figure A-21 Reception Buffer Response
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HOST —» KMV1A

15 14 1312 1110 9 8 7 6 5 4 3 2 1 0
3 8_ T [ SELO
O —
= 519 VYV |se
o o
SEL4
SEL6

RO G

Figure A-22 Transmit Abort Command

KMV1A —» HOST

1514 1312 1110 9 8 7 6 65 4 3 2 1 0
g 2 & [ SELO
(@] -—
z 519 7 Y T se2
o 24
SEL4
STATUS SEL6

RU1O38

Figure A-23 Transmit Abort Response

HOST —» KMV1A
15 14 131211 10 9 8 7 6 5 4 3 2 1 O

g 2 w | SELO

o o—

= 1Y 0 0 Ofgo

o o
SEL4
SEL6

RO aas

Figure A-24 Receive Abort Command
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KMV1A —» HOST

1514 1312 110 9 8 7 6 5 4 3 2 1 0O
g 2 T | SELO
O -
3 al' © 9 9fsme
c x
SEL3
STATUS SEL4
Figure A-25 Receive Abort Response
HOST —»KMV1A
15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O©
g 2 w | SELO
O —
= 4 R P
o)
I I
SEL4
SEL6
Figure A-26 Read Modem Command
KMV1A —» HOST
15 14 1312 1110 9 8 7 6 5 4 3 2 1 O
e @ T | SELO
O a—
o o
LINE STATE MODEM BITS SELS
STATUS SEL6

AD1044

Figure A-27 Read Modem Response
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ccir

142

12

CcirT | coir

106

ccirr

107

ccr

125

CCITT

109

Figure A-28

CCITT 109
CCITT 125
CCITT 107
CCITT 106
CCITT 112
CCITT 142

Carrier Detect
Ring Indicator
Data Set Ready
Clear To Send

[/ I I |

Test Indicator
Returned line states:

off-line (S1)

line enabled (S3)
pending start (S5)

data exchange (S6)

line fault (S6A)

line disconnect (S7A)
line deconfigurate (S7B)

[ JEV R SR S R )
[ I I T I |

5

4

15 14 13 12 11 10 9 8

3

Data Signal Rate Selector (DCE)

~N
o]

2

1

Returned Modem Bits

IEQ | &

SELO

IEl

MASK

RDYQ| Ral

RDYI

SEL2

SEL4

SEL6

AD104%

Figure A-29 Enat'e Modem Survey Command, Host to KMVIA
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MASK

CCITT | oCITT | CCITT | CCITT | CCITT | CCIAT
142 112 106 107 125 109
15 14 13 12 11 10 9 8
Figure A-30 Modem Bits To Be Checked
CCITT 109 = Carrier Detect
CCITT 125 = Ring Indicator
CCITT 107 = Data Set Ready
CCITT 106 = Clear To Send
CCITT 112 = Data Signal Rate Selector (DCE)
CCITT 142 = Test Indicator
HOST —» KMV 1A
15 14 1312 1110 9 8 7 6 5 4 3 2 1 O
d g @ | SELO
(:) a—
= alt ' v O)sew
o [+
MODEM BITS SEL4
STATUS SEL6

Figure A-31 Enable Modem Survey Response
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HOST—» KMV1A

15 14 13121110 9 8 7 6 5 4 3 2 1 O
S| 2 i | SELO
o} =s{1 1 1 1
5 a SEL2
o [+
SEL4
SEL6
Figure A-32 Disable Modem Survey Command
KMV1A —=HOST
15 14 1312 1110 9 8 7 6 5 4 3 2 1 O
g 2 i | SELO
O —
5 a1V T V) s
o s o
SEL4
STATUS SEL6

RGI04B

Figure A-33 Disable Modem Survey Response
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A9 KMVI1A POSSIBLE STATUS RETURNS
Table A-4 KMVI1A Possible Status Returns

> | &
(2]
| 5
o | 5 3|2
o %D é o g 1= £ Q.E) %
g |EIEIE& |5 |<|2|2|8|2
EE gh c) ;== ﬂﬂ o <c }g :g :E
|l |8l E|e2|[EBlegl=|le|2|f
= g [ v 2 17) o '5 L0 E
2 c ] =] et = ] g
s|28|&|E|8|8|8|8 2|23
Ola|Z2 |+ | |FR|&|& |@a|Q|A
1 2 | 4 5 6 7 1014 |16 |17
Command correctly performed(1)| o o | o o | o o | o o ° °
Nonexistent buffer memory(374) ° °
Buffer overflow (373) ° °
Frame length error (372) °
Out of sequence 371 | e ° ) [ . ) )
Latency error (370) o °
FCS error (367) °
Modem down (365) e ° .
Abort received (364) °
Double command (363)| o ® . [
Too many buffers (360) ® °
KMV11 resource error  (357)| e ° ° ° ° ° ° ] . o °
Deconfigurate pending (356)| o

RE2878B
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APPENDIX B
ORDERING NUMBER AND CABINET INSTALLATION KIT

B.1 SCOPE

This appendix explains the coding of the different versions of the KMVIA. [t also describes each
cabinet installation kit according to the ordering number.

B.2 ORDERING NUMBERS
The general pattern for describing the KMVI1A is KMVIA-xy where:

x represents the interface type

y tepresents the box type

x = A RS-232-C y = A : BAI11-M or BAI123 system box
x = E: R§-422-A y = B : BA23-A or -B MicroSystem box
x = F: R§8-423-A y = C: BAII-S or BA23-C system box
y = F : H9642 system box
In this scheme:
X modifies the distribution panel and the test connector.

y modifies the internal cable length and the adaptor plate.

Forexample, a KMVIA with the RS-422-A interface used on a PDP-11/23 + ina BA11-S box is known
as a KMVIA-EC.

B.3 CABINET KITS
Cabinet kits enable customers to select communication options for their particular needs. Cable

lengths, distribution panels, and the method of installation may vary, depending on the cabinet kit
obtained.



All kits contain the following parts:

Option
KMVIA-M

Parts List

M7500

H3255
MP-01585-01
EK-KMVI1A-TM

EK-KMVI1A-UG

Fach cabinet kit also includes:

Description
KMVIA basic version

Line unit module

Module test connector
Customer print set
KMVIA Technical Manual

KMVIA User Guide

® One internal cable (BC08S), according to the variation as shown in Table B-1

@ A distribution panel

@® A test connector

® An adapter plate (used in BAII-S only)

The internal cable connects the module to the distribution panel, which is installed in an 1/O bulkhead.
Typically. external cables needed to connect a modem or other external device are not supplied with the
option and must be ordered separately. Table B-i1shows the kit components needed for each ordering

number.
Table B-1 Definition of KMV1A Cabinet Kits
Ordering Number Interface Box Type Distribution Panel  Test Cable to
Type Connector Use

CK-KMVIA-AA RS-232-C BA11-M/BA123 70-20863 H325 BCO08S-1K

CK-KMVIA-AB RS-232-C BA23-A/B 70-20863 H325 BC08S-01

CK-KMVIA-AC RS-232-C BA11-S5/BA23-C 70-20863 H325 BC08S-2F
74-28684-01

CK-KMVIA-AF RS-232-C H9642 70-20863 H325 BC08S-03

CK-KMVIA-EA RS-422-A BA11-M/BA123 70-22234-01 H3251  BCO08S-1K

CK-KMVIA-EB RS-422-A BA23-A/B 70-22234-01 H3251  BCO08S-0!

CK-KMVIA-EC RS-422-A BA11-§/BA23-C 70-22234-01 H3251  BCO8S-2F
74-28684-01

CK-KMVIA-EF RS-422-A H9642 70-22234-01 H3251  BCO08S-03




Table B-1

Definition of KMV1A Cabinet Kits (Cont.)

Ordering Number Interface Box Type Distribution Panel  Test Cable to
Type Connector Use
CK-KMVIA-EF  RS-422-A H9642 70-22234-01 H3251  BCO08S-03
CK-KMVIA-FA RS-423-A BA11-M/BA123 70-20864-01 H3251  BCO08S-1K
CK-KMVIA-FB RS-423-A BA23-A/B 70-20864-01 H3251  BCO08S-01
CK-KMVIA-FC RS-423-A BA11-S/BA23-C 70-20864-01 H3251 BCO08S-2F
74-28684-01
CK-KMVIA-FF RS-423-A H9642 70-20864-01 H3251 BCO08S-02

B-3



PN OAN TS GIN SO SE TGN TN GON GOV OISOV G 0.90.09.00 590994
HH KA K I H A A A A A A A S AT AKX A KKK KA LHKALKK

KA A S e A KA KA AKX KK

A A A A A K AR IO KK KKK KK

KAXKKKKXKKX
$9.6.9.9.6.¢.9.0.4
XXXXKXXX
XAXXK
XXX

X

X

XXX
XXXXX
XXXXKXX
p.$.4.9.0.9.4.9.84

P.9.9.9.9.8.0.4:9.¢.94

4:9:0.9.8.9.9.0.0.0.9.6 ¢

}.9.6.9.0.0.9.9.4.0.0,6.6,¢.9.¢

).9.0:9.6.4.9.0.9.0.4.6.0,0.0.6.0.4

.9:0.8:0.0.9.0.0.9.9.9.9.9.6.4.0.9.¢ 4

D9 9.9.6.0.0.059.0.998$96.08.¢64
p0.9.9.0.:0:0.6.0.6.6.9.0.9.9.89.9.9.9.0.0.0.¢

D E.0.0.0.9.080.00.9.9.00.60880050890.4
.0.9.0.0.0.9:9.6.9.0.09.0.69.90.9.649.0.46¢0 4

PO 490089 08.60000.0800.9.9908096404

PO 0098 00.0008008800890848.646490¢84
EXAUXXAXAXXAXAX XKLL KA KKK KA KKXLKLX
D0.0.:0.6.6.9.0.0.9.0.0.9.0.90.9.0.0.0.0.9.9.0.6.0.9.06998080¢

PO O0000.0.090080.00.900000000.0008490060004.4
p0:0.0.0.00.0.00.00.0:0090096.0009.0.9849806.00000.604
P000.0.090.80.09.0.90.09000900080066590985984849¢
)6.0.0.0.9:0.0.0.00.00040.00040000.0800800.098060 000009 1
P 4.9.0.9.8.090.00.000.900080.80000006400086.960808500078.09.4

pO0 09808090080 8000000090008008060800080906000.00.004

) 8.0.9.0.0.0.0.00.000.0600490.05090080960909099.600060000608
PO 4.00.0 00080040006 80809.060.00088009900800080496089000064



APPENDIX C

C.1 SCOPE
This appendix explains how to install cabinet kits for the versions CK-KMV1A-Ay.

C.2 COMPONENTS OF THE PACKAGE

KMVI1A-M
e MP-01585-01 Customer print set
e EK-KMVIA-TM Technical Manual
e EK-KMVIA-UG User Guide
e M7500 Line unit module
e H3255 Module test connector
CK-KMVA-Ay
® H32s Cable loopback connector for RS-232-C
® 70-20863 Distribution panel for RS-232-C
e BCO08S-01 Internal cable for use in BA23
@ BCO08S-1K Internal cable for use in BA11-M or BA123
e BCO8S-2F Internal cable for use in BAI11-S
e BC08S-03 Internal cable for use in H9642
® 74-28684-01 Plate for use only in BA11-S

See Figure C-1 for a general view of these elements.

For more information on these part numbers see Appendix B.
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C3

ASSEMBLY CONSIDERATIONS

The modem cable assemblies are designed to be mounted on the H3012 patch and filter assembly. This
assembly is normally provided in all box systems, except BAl1-S. In order to install the modem cable

assembly. one of the slots on the H3012 must be available.

in BAI1-S. a mechanical adapter. part number 74-28684-01. is necessary to mount the distribution
panel on the H349 bulkhead connector panel. One of slots J12 to J15 on the H349 must be available.

RS-232-C INTERFACE

BC22E OR BC22F CABLE

—T
O /
o
¢]
) 2125 St [ MODEM
/) s2
6-10
3 S3
11-156 s
° 16-20 o H325 TEST
L::l o © CONNECTOR
70-20863
PANEL

BCO8S
CABLE
f”
(
J1
\TEST
CONNECTOR
“n 7 ES()() F‘:;;ZESES
LT
Figure C-1

C.3.1 Before Installation

ADt9YS

General Cabinet Kit Diagram

Before installation, check the type of external data circuit. Configure the modem line jumpers on the
70-20863 distribution panel which are appropriate to that type (see Table C-1).



C.1.2 Distribution Panel Installation

C.3.2.1 BA11-M, BA123, BA23 And H9642 ~ After configuring the distribution panel, mount it into
an available slot on the 1/0 connection panel (the appropriate slots are marked ‘B’ in Figure C-2).

MICRO/PDP-11

—
P I<—>
o~ [ —_B] [<—= .
o 8) I
) < >
%lo ol °lo o] °
_J

PDP-11/23-5 170 CONNECTION PANEL (H3012)

USE ONE OF THE B SLOTS TO MOUNT THE DISTRIBUTION PANEL

upI916

Figure C-2 Distribution Panel Installation

Table C-1

70-20863 Distribution Panel Jumper Settings

1.4 4 sS4 on | ON Jon | on | on ] on | on |l on ] on | on | on [on | on | on Jea lms | 105 x
521 11 s6 | on ON o ON sF | 126
532 12 | s12 | o~ on | e | o on | on | on | on | ON | ON | SCF | SRR | 122
<33 13 s13 | on on | on | o On | OnN | ON | ON | ON | On | sCB | sCs | 120
Sa.4 14 s19 | on on | on | on ON | Ov | ON| ON | ON | ON |SBA | SSD | 118
543 15 si8 | oN | onv | on ] on | on onv | ov [ on | on | on pB | ST | 11a| x
542 16 S17 | oNn oN | on | ON oN | ON | ON | OnN | ON | ON | SBB | SRD | 119
531 17 s11 | on | on | on oN | on Oov | oN | on | ON | ON oo | AT | 15| X
S35 18 s15 | on o oN | ON w || x
s34 19 s1a | oN oN | on | oN OoN | ON | ON | ON| ON | ON |SCA | SRS | 120
525 | 21 510 | on oN G |sa | 110
s22 | 23 57 ON on | On | on on | on | on | on [ on cH |sR | | x
s2.3 | 24 s8 oN | on | on oN oN | ON oN | on DA |1 | 113] x
51-2 25 $2 oN MAKE BUSY x
S11 25 1 on oK ON | ON ™ | 142 ] x
s2.4 | 25 s9 ON on s8 | 117
513 | 24 s3 o on ss | 116
s4a5 | 21 520 | on oN on | on AL | 10| x
s15 | 23 S5 11z ] x

* SWITCH REFERENCE DESIGNATIONS REFER TG SWITCHES 1 THROUGH 5 6 THROUGH 10
11 THROUGH 15 AND 16 THROUGH 20 OF SWITCHPACKS ST S2 S3 AND S4 RESPECTIVELY RL7SN
ON PART Npo 70-20863 PANEL (SEE FIGURE 7.



Select the correct BCO8S cable:
® 12-inch length BC08S-01 for processors in BA23
® 23-inch length BCO8S-2F for processors in BA11-M and BA123

® 12-inch length BC08S-01 for processors in H9642

40-PIN SOCKET 40-PIN SOCKET
B8 A B8 A
D C la—— D C
F E F E
J H J H
L K , iy L K
N M i 1 N M
R P R P
T S T S
v U v u
X W X w
2 Y z Y
BB AA BB AA
DD cc DD AA
FF EE FF EE
5 HH 1 § ) i 4 HH
LL KK LL KK
NN MM NN MM
RR PP AR PP
™ sS - TT ss
wW uu w uu
BCO8S (RS-232-C/V.35/RS-423-A, RS-449 (INTERFACE) PANEL CABLE
AP G
".qure C-3 BCO08S Internal Cable
/‘\‘
| i 1 '
] —
e &
4 E i “ | b=l
] -
|]|"E |‘:J '
I \J
25 PIN
CONN

BC22F-10 (RS-232-C INTERFACE) MODEM CABLE
RD198

Figure C-4 BC22F-10 Modem Cable
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Then connect the BCO8S flat cable (shown in Figure C-3) between the distribution panel and the M 7500

modaule, providing a point-to-point connection. Complete the physical installation by neatly dressing
and attaching the cable.

To connect a modem, use a standard modem cable, either a BC22E or a BC22F. Either cable will
connect the modem to a 25-pin cinch connector (see Figure C-4) on a 70-20863 cable assembly.

C.3.2.2 BA11-S - After configuring the distribution panel, use plate 74-28684-01 to mount it into
one of the slots J12 to J15 on the H349 connector panel (see C-5).

Select the correct BCO8S cable:
® 30-inch length BC08S-2F for processors in BA11-S

Then connect the cable (shown in C-3) between the distribution panel and the M7500 module,
providing a point-to-point connection. To do this, make sure that one connector end has the ribbed

side up, the other end the smooth side up. Complete the physical installation by neatly dressing and
attaching the cable.

To connect a modem, use a standard modem cable, either a BC22E or a BC22F. Either cable will
connect the modem to a 25-pin cinch con-ector (see Figure C-4) on a 70-20863 cable assembly.

DRV11-J
DZV11 PARALLEL
DRV11-J  (SYNC LINE INTERFACE)  LINE INTERFACE
= \ \
N3 L JJ3 Ja
© 2 18 5 @
J6 J7
CONSOLE J9
J10
| ]2
J11

I N1l :::}g:: VALY N— N

L&
\ 70-20863 PANEL
DZV11 + 74-28684-01 PLATE

USE ONE OF THE J12 TO J15 SLOTS TO MOUNT THE DISTRIBUTION PANEL WITH THE PLATE
RO1919

Figure C-5 Distribution Panel Installation in BA11-S
C.3.3 Installation Checklist

1. Make space available on the cabinet frame for the 70-20863 distribution panel.

2. Configure the 70-20863 distribution panel.
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3. Install the 70-20863 distribution panel (using the plate 74-28684-01 in BA11-S).
4. Install and connect the BCO8S cable.

C4 TEST CONNECTORS
Two test connectors are supplied in the cabinet kit.

® H3255 is for the M7500 line unit module internal test.

® H325 is the external loopback connector for the RS-232-C interface.
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APPENDIX D
INSTALLATION FOR RS-422-A VERSIONS

?hlls a?)geongif explains how to install cabinet kits for the versions CK-KMVI1A-EA, CK-KMVI1A-EB,
CK-KMVIA-EC.
D.2 COMPONENTS OF THE PACKAGE
KMVIA-M
® MP015801 Customer print set
® EK-KMVIA-TM-001 Technical Manual
® EK-KMVIA-UG-001 User Guide
e M7500 Line unit module
® H3255 Module test connector
CK-KMVI1A-Ex
® H3251 Cable loopback connector for RS-422-A
e 70-22234-0 Distribution panel for RS-422-A
® BCO08S-01 Internal cable for use on MicroPDP-11, PDP-11/73, or MicroVAX
II in BA23 (CK-KMV1A-EB)
® BCO08S-2F Internal cable for use on PDP-11/23+ (CK-KMVIA-EC), on
PDP-11/23S or MicroVAX II in BA123 (CK-KMVIA-EA)
@ 74-28684-01 Plate for use only on PDP-11/23+ (CK-KMV1A-EC only)

See Figure D-1 for a general view of these elements.

For more information on these part numbers see Appendix B.
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D.3 ASSEMBLY CONSIDERATIONS
The modem cable assemblies are designed to be mounted on the H3012 patch and filter assembly. This
assembly is normally provided with PDP-11/23S or MicroPDP-11 systems. In order to install the
modem cable assembly, one of the slots on the H3012 must be available.

For the PDP-11/23+, a mechanical adapter, part number 74-28684-01, is necessary to mount the
distribution panel on the H349 bulkhead connector panel. One of slots J12 to J15 on the H349 must be

available.
RS422/449 INTERFACE
BC55D CABLE
—t H
BCO8S °
CABLE o °
~ o MODEM
—
Jt
TEST © ° H3251 TEST
~~CONNECTOR o CONNECTOR
M7500 H3255 L °
L T I
70-22234-01

AN19 26

Figure D-1 General Cabinet Kit Diagram
D.3.1 Distribution Panel Installation
D.3.1.1 PDP-11/23S, MicroPDP-11, PDP-11/73, Or MicroVAX 1l (CK-KMVIA-EA,

CK-KMV1A-EB) - After configuring the distribution panel, mount it into an available slot on the I/O
connection panel (the appropriate slots are marked ‘B’ in Figure D-2).
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- PDP-11/23-S 170 CONNECTION PANEL (H3012)
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USE ONE OF THE 8 SLOTS TO MOUNT THE DISTRIBUTION PANEL

AD191R

Figure D-2 Distribution Panel Installation

Select the correct BCO8S cable:
® 12-inch length BC08S-01 for MicroPDP-11, PDP-11/73, or MicroVAX II in BA23
@ 30-inch length BC08S-2F for PDP-11/23S or MicroVAX II in BA123

Then connect the BC08S flat cable (shown in Figure D-3) between the distribution panel and the M7500

module, providing a point-to-point connection. Complete the physical installation by neatly dressing
and attaching the cable.

To connect a modem, use the standard BC55D modem cable. This cable will connect the modem to a
37-pin cinch connector (see Figure D-4) on a 70-22234-0 cable assembly.

D.3.1.2 PDP-11/23+ (CK-KMVI1A-EC) ~ After configuring the distribution panel, use plate
74-28684-01 to mount it into one of the slots J12 to J15 on the H349 connector panel (see Figure D-5).

Select the longest BCO8S cable (BC08S-2F, 30 inches). Then connect the cable (shown in Figure D-3)
between the distribution panel and the M7500 module, providing a point-to-point connection. To do
this, make sure that one connector end has the ribbed side up, the other end the smooth side up.
Complete the physical installation by neatly dressing and attaching the cable.

To connect a modem, use the standard BC55D modem cable. This cable will connect the modem to a
37-pin cinch connector (see Figure D-4) on a 70-22234-0 cable assembly.
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Figure D-5 Distribution Panel Installation on the PDP-11/23 +
D.3.2 Installation Checklist
1. Make space available on the cabinet frame for the 70-22234-0 distribution panel.
2. Install the distribution panel (using the plate 74-28684-01 for the CK-KMVIA-EC).
3. Install and connect the BCO8S cable.

D.3.3 Unused Items
The following items are not used.

On MicroPDP-11, PDP-11/73, and MicroVAX II in BA23:
74-28684-01 adapter plate
BCO08S-2F internal cable
On PDP-11/23S and MicroVAX II in BA123:
74-28684-01 adapter plate
BC08S-01 internal cable

On PDP-11/23+: BCO08S-01 internal cable
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D.4 TEST CONNECTORS
Two test connectors are supplied in the cabinet kit.

® H3255 is for the M7500 line unit module internal test.

® H3251 is the external loopback connector for the RS-422-A interface.

D-6



D.0.0.0.000.0¢0000. 0604000800000 089680000800048490080.90094
P00 008 ¢80 0000000808000 00000000808 0869800.8989.90
P9 8.0.0.008084.0.8.0000609000080000800608060000988586,

PR3 0000.0090.0.90009006000066.00080000860089008¢4
$0.9.9.0.0.0.0.0.0.90.0.0.0.0.0.90.0.0.90006600.0695600606096064
P09.08.0.0.60.00 8066960 ¢0806006666660066666600

PR 900000000000 89040 098080.0400000084980¢4
$0.9.0.9.0.0.0.006.0.0.0000094000000600 880608604

1 9.9.0.0.9.0.0.0.068.0.059.0¢60¢0090000905060604

P00 8.00008 0000030800 0.000.008099 69444
ZXXXXXXRXX AKX XXX XX XXX XX KX KK EXEKXX
EXXAXXXXAXX XL AR KA X XXX XXRKAX KX
$0.0.0.0.9.6.0.0808.0.0848.60808808804

£.8.0.0.8.0.8.0.0.6.9 8.0.0.0.9.9.¢6.09.9.6.64
}8.0.9.0.9.0.0.6.0.9.0.0.9.4.0.9.99¢¢04

XXXXXXAXXXAXXXXKRXKXKXXK
$.0.£.0.0.9.0.0.8.6.9.0.6.0.9.9.6.0.9(
XXXXXKXXXXXXXKXXXX
XXXXUXXXXXXKXAX
XXXAXXAXKXKKEXX
XXXXXXXXXXX
XXXXXXXXX

XXXXXXX

XXXXX

XXX

X

XY
O
S

X

XXX

XXXXX
.9.9.0.9.¢ 4.4
XXXXXXLXX
AXXXXXXKXYX
XAAXAXAXKKKAX

1.9.0.8.9.0.9.9.9.9.9.9.6.6:¢.4

$.4.9.8.9.0.0.0.8.0,09.09.¢.0.0.4

D 8.9.6.0.9.0.4.0.9.66.6.¢.94¢44

D90.0.6.8.9.0.4.48.9.0009.904004

P 9.80.0.6.0.8.64.9.0.08400646084004

$9.0.0.0.00.60.6.9.0.0.08.866.0.680804

XXX AXAXXX XX ALK AR KAKXXXXXZAX

D000 000000040 80.0.69006068696004
D.0.0.0.9.9.0.0.8.0.6.0.6.0.98.9.8.0.9.80.60.6868086

b 00000080 0000080060.0008.00069.0046064

XXAXXKEX LXK LXK KK KX KX KK XX XK KKK XX XXX

PO G DP9 8 8900000 0080000000006000680444

BP0 09 0998960680800 80000 8066606866486

PEG S0P 00800838008 080080000 000000608 8084004

D 0:9.68.0,0.8.08.8.9.8.0.9.665000.090006466060666008505084

DD 0.0.8.0.8008¢88006680.088008600460606088800¢4608060¢4
$$.0.9,0.0.8.00008608060.9064800.008000060698996468960694
XXAURAXAKX KUK AKX XXX XKL XKL X AX L XX AL XKL KA K NN XY LNKKK
B2 0038.08800000 800000040 P 0P PPttt st et et er.0008.000



E.1 SCOPE

APPENDIX E
INSTALLATION FOR RS-423-A VERSIONS

This appendix explains how to install cabinet kits for the versions CK-KMVI1A-FA, CK-KMVIA-FB,

CK-KMVIA-FC.

E.2 COMPONENTS OF THE PACKAGE

KMVIA-M
® MP0158501
e EK-KMVIA-TM
® EK-KMVIA-UG
e M7500
e H3255
CK-KMVIA-Fx
e H3251
® 70-20864

e BC08S-01

e BCO08S-2F

® 74-28684-01

Customer Print set
Technical Manual
User Guide

Line unit module

Module test connector

Cable loopback connector for RS-423-A
Distribution panel for RS-423-A

Internal cable for use on MicroPDP-11, PDP-11/73, or
MicroVAX Il in BA23 (CK-KMV1A-FB)

Internal cable for use on PDP-11/23+ (CK-KMVI1A-FC), on
PDP-11/23S or MicroVAX II in BA123 (CK-KMVI1A-FA)

Plate for use only on PDP-11/23+ (CK-KMVIA-FC only)

See Figure E-1 for a general view of these elements.

For more information on these part numbers see Appendix B.
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E.3 ASSEMBLY CONSIDERATIONS

The modem cable assemblies are designed to be mounted on the H3012 patch and filter assembly. This
assembly is normally provided with PDP-11/23S, MicroPDP-11, PDP-11/73, or MicroVAX 11 systems.
In order to install the modem cable assembly, one of the slots on the H3012 must be available.

For the PDP-11/23+, a mechanical adapter, part number 74-28684-01, is necessary to mount the
distribution panel on the H349 bulkhead connector panel. One of slots J12 to J15 on the H349 must be
available.

RS-423-A/449 INTERFACE

i BC55D CABLE
(=] —H
BCO8BS . o
CABLE o
(— 0 MODEM
r
J o
TEST o H3251 TEST
~~CONNECTOR J1 0 © CONNECTOR
M7500 H3255 — -\
LT
70-20864
PANEL

RL197 3

Figure E-1 General Cabinet Kit Diagram
E.3.1 Distribution Panel Installation
E.3.1.1 PDP-11/23S, MicroPDP-11, PDP11/73, Or MicroVAX II (CK-KMVI1A-FA,

CK-KMV1A-FB) - After configuring the distribution panel, mount it into an available slot on the I/O
connection panel (the appropriate slots are marked “B” in Figure E-2).
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Figure E-2 Distribution Panel Installation

Select the correct BCO8S cable:

® 12-inch length BC08S-01 for MicroPDP-11, PDP-11/73, or MicroVAX II in BA23
® 30-inch length BCO8S-2F for PDP-11/23S or MicroVAX II in BA123
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Figure E-4 BC55D Modem Cable

Then connect the BCO8S flat cable (shown in Figure E-3) between the distribution panel and the M7500
module, providing a point-to-point connection. Complete the physical installation by neatly dressing
and attaching the cable.

To connect a modem, use the standard BC55D modem cable. This cable will connect the modem to a
37-pin cinch connector (see Figure E-4) on a 70-20864 cable assembly.



E3.1.2 PDP-11/23+ (CK-KMVI1A-FC) - After configuring the distribution panel, use plate
74-28684-01 to mount it into one of the slots J12 to J15 on the H349 connector panel (see Figure E-5).

Select the longest BCO8S cable (BCO8S-2F, 30 inches). Then connect the cable (shown in Figure E-3)
between the distribution panel and the M7500 module, providing a point-to-point connection. To do
this. make sure that one connector end has the ribbed side up, the other end the smooth side up.
Complete the physical installation by neatly dressing and attaching the cable.

To connect a modem, use the standard BCS5D modem cable. This cable will connect the modem to a
37-pin cinch connector (see Figure E-4) on a 70-20864 cable assembly.
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Figure E-5 Distribution Panel Installation on the PDP-11/23+

E.3.2 Installation Checklist

—

Make space available on the cabinet frame for the 70-20864 distribution panel.

2

Install the distribution panel (using the plate 74-28684-01 for the CK-KMVIA-FC).
3. Install and connect the BCO8S cable.

E.3.3 Unused Items
The following items are not used.

On MicroPDP-11, PDP-11/73, or MicroVAX II in BA23:
74-28684-01 adapter plate

BCO08S-2F internal cable
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On PDP-11,23S or MicroVAX Il in BA123:
74-28084-01 adapter plate
BCO8S-01 internal cable

On PDP-11,23+: BCO08S-01 internal cable

Ex TEST CONNECTORS
Two test connectors are supplied in the cabinet kit.

@ H23255 is for the M7500 line unit module internal test.

® H3251 is the external loopback connector for the RS-423-A interface.



