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Preface

intended Audience

This manual;

o Provides the user of the VSV21 penpheral concentrator option with all
the information necessary to operate it successfully.-

* Contains the procedures for the installation, checkout and acceptance

of the option following delivery of the equipment. These procedures

have been developed for use by DIGITAL field engmeers and by

users.

The manual should be read in conyunctlon w1th the VSV21 Installanon
Manual and the VSV21 User Guide. |

NOTES AND WARNINGS

Notes andwarmngs are defined as follows:

* A NOTE contains general information.

* A WARNING is designed to prevent personal injury.

| Note
~ Before beginning the installation, you must make sure that the

~ equipment, documentation, and software are complete, correct

and undamaged. See Chapter 2 for the procedure you should

- follow.

Associated Documents

The related documents for the VSV21 penv:heral concentrator option are

listed below.

' VSV21 Installation Manual AZ-FV71B-TC

e VSV21 User Guide AZ-FV70B-TC

e VSV21 Programmer9s Guide AA-FV67B-TC

vi
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e VSV21 Pocket Service Guide EK-VSV21-PS

e VR241-A Video Monitor Installation Manual EK-VR241-IN

vii





1 INTRODUCTION

1.1 GEN ERAL

The VSV21 penpheral concentrator optxon enables the VSV21 user

devices (keyboard and pointing device) to be sited remote from the host

-~ processor. All the facilities normally associated with VSV21 operation

are supported by the option. The simple block diagram of a VSV21

installation containing the peripheral concentrator is shown below.

1.2 PHYSICAL DESCRIPTION

The VSV21 peripheral concentrator opnon is available in a range of kits
which provides for both new and existing VSV21 users, a variety of host

processor enclosures, various distances between the host and the remote

workstation, and the local ac mains supply voltage. A complete list of the

option items is given in Table 2-1.

The basic option compnses

e A remote mterface box

This box is instailed at the remote workstatxon It contains circuits

which convert from the serial data link connector to connectors

suitable for the user devices. The box also houses a power supply unit

providing peripheral power. |

* A bulkhead-mounting /O panel.

- The bulkhead panel houses the serial port connectors and the color

video output connectors. Three specific bulkhead panel kits cater for

the normal range of host cabinets encountered. These kits include the

ribbon and coaxial cable assemblies used to connect the module to

the bulkhead panel (see Table 2- 1)

e A loopback connector enablmg testmg to the remote end of the serial |

cable.

The following additional items are not included with the option and must
8be ordered as required: | -

e A serial cable.

1-1



INTRODUCTION

Figure 1-1 Simpie Block Diagram of the VSV21 Peripheral Concentrator Option

PROCESSOR

<Lr 4 a22-80s >

VSV21 MODULE

RFI PANEL

HOST SUPPORT PORT | [Vieo
) . _MONITOR

-AC MAINS | REMOTE INTERFACE |
BOX

. | POINTING - SERIAL

OEVIE | | | PORT

KEYBOARD



INTRODUCTION

This is a shlelded cable assembly carrying the serial lines to and from

the remote interface box and the bulkhead panel. The assembly is

8available in two discrete lengms _(see 'I_'able 2- 1) |

¢ A video cable. B L

This is a 3-way coaxial cable assembly providing the video link

between the bulkhead panel and the color monitor. The assembly

is available in two discrete lengths (see Table 2-1).

1.3 INTERFACES

1.3.1 Serial Interfaces

1.3.1.1 Bulkhead Panel

- Two serial I/O ports are provxded on the bulkhead panel. These ports are

for:

* Host processor support via the console port or a serial line (D-9 type'

connector). |

* Serial data to and from the remote interface box (D-25 type connector).

1.3.1.2 Remote Interface Box

Five serial I/O ports are prowded on the remote interface box These

ports are for:

¢ DATA LINK- serial data to and from the VSVZI module (D-25 type

connector).

e PD1- non-DEC serial }oystlck trackball or mouse (D-25 type
connector).

. PD2- DEC data tablet or mouse (chro-DIN connector)

* AUX- serial port lD 9 type connector).

~e. KBD - LK201 keyboard (keyboard jack connector).
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Figure 1-2 Bulkhead Panel Connector Pin Allocations

TX2H RX2H

EXTERNAL VIEW

HOST - 9-WAY'D'TYPE
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1 =10 11 3-17 | 2021 W25
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1.3. 2 AC Mams !nterface

The remote interface box is fitted with an IEC power socket to enable
connection of the local ac mains supply.

1.3.3 | Video Interface

~ The video output is provided at the buikhead panel as red, green, blue

(with sync on green) to RS-343 standard. |

1.4 GENERAL SPECIFICAT!ONS

1.4.1 Environmental Conditions B -

* Storage temperature: .40 °C to 66 °C (-40 °F to 151 °F)

8¢ QOperating temperature: 10 °C to 40 °C (50 °F to 104 °F)

e Relative humidity: 10% to 90°/o8non-condensing

1.4.2 Electrical Conditions

1.4.2.1 VSV21-AA Module | |

The electrical conditions for the VSV21 module are as detaxled in the
VSV21 User Guide except that no peripheral power is drawn via the

VSV21 module when the peripheral concentrator option is fitted.

1.4.2.2 Remote Interface Box

) The electrical conditions for the remote interface box are detailed below.

* AC mains reqmrements o |

~ VSV21-CA 115V (nommal) 50/60Hz, 40W (maximum).

4 VSV21-DA 230V (nominal), 50/60Hz, 4OW (rnaxunum)

'« Power can be provided to the penpherals through the serial interfaces
as follows:

4 +5V dc +3% at 1A (maxxmum) with circuit breaker protectxon of

4A. |

125
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Figure 1-3 Remote Interface Box Connector Pin Allocations - PartA
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Figure 1-4 Flemoté-«lntierface Box Connector Pin Allocations - Part B
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- INTRODUCTION

- +12V dc :a% at 1A (rnaxlmum) short cucuxt protected |

12V dc +10% 25% at 0.2A (maximum), short circuit protected

1.4.3 Performance

1.4.3.1 Communications Lmks

The four serial ports support data rates of up to 9600 baud.

1.4.3.2 Per9ipheral Devices

e The recommended maximum cable length between the host and the

remote interface boxis 50 feet, and distances up to this maximum can

e accommodated by using DEC-suophed cable assembhes (see Table

2-1).

* Operation at distances up to 100 feet is possible, using customer-
supplied cables (see Section 1.4. 4)

1.4.4 Cables

Note

The equipment is designed to conform with international

safety standards (UL, CSA and IEC). It is recommended that

any customer- supplied cables should also conform with these

standards.

Any customer-supphed cabhng bet'ween the host and the remote interface
box and the monitor should meet the following specifications:

e Serial cable:

4 The capacitance between conductors of the cable shall be less than
15 pF per foot.

4 The cable shall contam 16 conductors, each of 24 AWG stranded

(7 x 32).

4 The screen to connector termmanon shall be 360 degree
termination, NOT via the drain wire.

4 The cable shall be fitted with the following connectors:

4 P1- Male 25-way'D type (AMP Part No. 207464-2 or

equivalent).
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equivalent).

P2 - Female 25-way 8D9 type (AMP Part No. 207464-1 or

The cable shall be wired in accordance with Table 1-1.

¢ Video cable:

The cable shall have a charactensnc impedance of 75 ohms (for

example, RG 59B type).

An industrial standard BNC male connector shall be fitted at each
end of the cab[e

Table 1-1 Serial Cablie Wire List

From To

P1 SHELL (VIA BHAIDING) P2 SHELL

P1-1 P2-1

P1-2 P2-2

P1-3 P2-3

P14 P2-4

" P1-5 P2-5

- P1-8 P2-8

P1-7 P2.7

P1-8 P2-8

P1-11 P2-11

P1-12 P2-12

P1-18 P2-18

P1-19 P2-19

P1-20 P2-20

- P1-22 P2-22

P1-23 - P2-23

P1-25 P2-25





2 ~ INSTALLA
TION PROCEDURE

2.1 OPTION COMPONENTS

The VSV21 Peripheral Concentrator option may consist of the followmg
items:

c A VSV21 AA module (new users only)

¢ A remote mterface box .

- An [/O bulkhead panel and mtemal cablmg

A full hst of the optmns avau_lable is gwen in Table 2-1 below

Table 2-1 VSV21 Peripheral Concentrator Optlons |

»Optlon - | Description

VSV21-CA Remote Interface Box (120 voits), compnsmg

| 1 x Box, Part No. 70-24335-01

1 x Peripheral Concentrator Loopback Test Connector

" Part No. 70-24332-01

1 x VSV21 Host Loopback Test Connactor, Part No. 70-
| 20130-01

1 x Fuse, Part No. 80-07212-00

VSV21-DA Remote Interface Box (240 voits), comprising:

1 xBox, Part No. 70-24335-02 -

1 x Penpheral Concentrator Loopback Tast Connector

Part No. 70-24332-01 o

1 x VSV21 Host Loopback Test Connector

Part No. 70-20130-01 8

1 x Fuse, Part No. 90-07212-00

2-1



INSTALLATION PROCEDURE

Table 2-1 (Cont.) VSV21 Peripheral Concsntrator Options

DescriptionOption

Cabinet Kit for BA23, comprising:

1 x Bulkhead Panel, Part No. 70-24336-01 =

1 x 12-inch Data Cable, Part No. 70-20093-01

-1 x 12-inch Video Cable, Part No. 70-20094-01

Cabinet Kit for BA123, comprising:

1 x Buikhead Panel, Part No. 70-24338-01

1 x 30-inch Data Cable, Part No. 70-20093-02

1 x 30-inch Video Cable, Part No. 70-20094-02

Cabinet Kit for BA11-S/HS642, comprising:

1 x Bulkhead Panel, Part No. 70-24336-01

1 x Panel Adaptor, Part No. 74-28684-00

1 x 36-inch Data Cable, Part No. 70-20093-03

1 x 36-inch Video Cable, Part No. 70-20094-03

VSV21-C8 VSV21-CA + VSV21-AA + Cabinet Kit for BA23

V§v21-CC - VSV21-CA + VSV21-AA + Cabinet Kit for BA123

VSV21-CD VSV21-CA + VSV21-AA + Cabinet Kit for BA11-S/H9642

VSV21-D8- VSV21-DA + VSV21-AA + Cabinet Kit for BA23
VSV21-DC VSV21-DA + VSV21-AA + Cabinet Kit for BA123

VSV21-0D VSV21-DA + VSV21.AA + Cabinat Kit for SA11-5/H9642

VSV21-AP VSV21-CA + Bulkhead Panei, Part No. 70-24338-01
VSV21-AQ VSV21-DA + Bulkhead Panai, Part No. 70-24336-01

BC22E-25 Serial Cable, VSV21-CA, DA to Host, 25 foot
- BCR22E-50 Serial Cable, VSV21-CA, DA to Host 50 foot

BC26M-25 Video Cable, Monitor to Host, 25 foot

2-2
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Table 2-1 (Cont.) VSV21 Peripheral Concentr-ator4Options |

Option | Descnption

BC26M-50 theo Cable Monitor to Host, 50 foot

2.2 INSTALLATION

To install the option, you must perform the following tasks, as detailed in
<the remaining sections of this chapter:

Check that all the optton items are available.

Install the serial lmk and video cables

Install the remote interface box

Attach the peripheral concentrator 10O bulkhead panel to the enclosure
of the host system

Options VSV21-CB, CC, CD, DB, DC and DD only:

= Configure the M7656 module for correct addresses and graplucs

- resolution

- Plug the module into the backplane of the host box -

Install and connect the cables between the module and the bulkhead

panel.

Connect a host serial portto the VSV21 serial port, if necessary.

Connect the serial link and video cables.

Connect such penpherals as the keyboard and pomtmg device to the
remote interface box. | Tl

Check the local ac mains supply is as mdxcated on the remote
interface box, and connect the supply to the box.

Run appropriate dxagnosnc programs to verify that all installed items
are operating correctly. |
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Figure 2-1 INSTALLATION WARNINGS

~ WARNING

The procedures described in this éhapte<r involve the
removal of the system covers. and should be

performed only by trained personnel.

ATTENTION

Les procédures décrites dansce chapitre nécessitent
I'enlévement des capots du systéme. Elles ne pourront

etre effectuées que par du personnel qualifie.

VORSICHT!

Bei der Ausfuhrung der in diesem 8I\':e.xpitel
beschriebenen - Anweisungen 8mussen die

Systemabdeckungen entfernt werden. Dies sollte nur

von geschuitem Personal ausgefuhrt werden.

ATENCION!

Los procedimientos descritos en este capitulo

incluyen el desmontajede las cubiertas del sistema v

- debe ser realizado solamente por personai entrenado.

ADVARSEL'

[feige de procedurer. som er beskrevet i dette kapitel.

skal systemets beskytteisesplader fjernes: dette ber

kun udferes af personer der ved hvordan dette skal

geres.

2-4



INSTALLATION PROCEDURE

Figure 2-2 INSTALLATION WARNINGS (contd)

WAARSCHUWING

" Bij de procedurés die in dit -hoofdstuk worden
beschreven dienen bepaalde delen van de

systeemomhulling te worden verwijderd: dit mag
uitsluitend worden gedaan door opuvleid personeel.

VAROITUS!

Tissd luvussa kuvatut toimenpiteet liittyvat

jirjestelmin suojakansien irrottamiseen. Ainoastaan

koulutettu henkilokunta saa suorittaa nimad

toimenpiteet. | o

ATTENZIONE

La procedura descritta in questo capitolo comporta la

rimozione deile coperture e deve essere eseguita solo

da personale specializzato. |

ADVARSEL

- [ dette kapitlet beskrivesbl. a. hvordan man fiérner
dekslene rundt systemet. Dette arbeidet ma bare

utferes av fagfolk. |



INSTALLATION PROCEDURE

8Figure 2-3 INSTALLATION WARNINGS (contd)

~AVISO

~ Os procedimentos descritos neste capitulo respeitam
<a forma como se retiram as protec¢des do sistema.

Dada a sua especiticidade. recomendamos que seja

executado por pessoal especializado.

VARNING

[ detta kapitel beskrivs hur s.}"svtemkaapan tas bort.
Detta faar endast utfoeras av utbildad personal.

r.
-' 1]
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INSTALLATION PROCEDURE

2.2.1 Pre4lnstallatson Check

| Before proceedmg with the installation, perform the followmg steps

e Installation Engmeer

4 'Check off from the shipping list or customer order that all items
8have arrived. Inform the Installanon Unit Manager of any missing

items.

- 4 Examine all items for damage. Report any damaged items to the
Installation Unit Manager and DIGITAL Sales Administration.

| o

Customer |

- Report any mxssmg or damaged item to your supplier, that is
DIGI9I8AL Sales Administration or the dxstnbutor you have used

2.2.2 Senal Lmk and Vldeo Cables

~ The procedures requn'ed for the installation of the senal link and video
cables will vary from system to system, and hence are not detailed here.

- However, irrespective of the precise system, the precautions regarding the
use and routing of the serial link cables noted below must be observed.

Note

ngnallmg over the serial link cables is in RS232-C format.
RS232-C is intended for local communication. In general,

the communication devices can become non-operational or be

~damaged if the total cable length exceeds 100 metres (300 feet).

The cable should not be run outdoors, and the low voltage data
- wiring must be separated from ac power wiring. The installation

or sites may require additional devices to correct problems in

communication.

2.2.3 Remote interface Box
The remote interface box may be desktop, floor or wall mounted. Proceed
as detailed in the appropriate paragraph below.

2.2.3.1 Desktop Mounting

- Fit the four rubber feet supplied to the underside of the box, optionally
using the fixing screws provided.
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2.2.3.2 Wail Mounting |

Refer to Figure 2-4 and proceed as follows

Fit the box mounting plate to the wall at the required locanon

obsemng the orientation indicated in Figure 2-4.

Remove the fmng screws from the four rubber feet (if fitted) supplied

with the kit. Retain the screws. Discard the rubber feet.

Fit the screws retained in step 2 into the threaded holes in the

underside of the box. Enter each screw into its hole until the clearance

between the screwhead and the box is approxunately equal to the

thickness of the mounting plate. |

Fit the remote interface box to the mounting plate (with the connectors'

facing downwards) by locating the four screws in the keyhole slots

in the mounting plate. If necessary, remove the box and adjust the

screws as required to obtain a8snug fit with each screw correctly

located in its slot

v 'iSecure the box to the two sxde brackevts of the mountmg plate using
the screws and washers provided.

2.2.3.3 Floor Mounting

Two methods of floor mountmg the remote mterface box are avaflable to

the user: | |

Free standmg unit - Fit the four rubber feet as described in Section
2.2.3.1. | .

Fixed unit - Secure the mounting plate to the floor and mount the

- box on the plate using a similar procedure to that described for wall

mountmg (Secnon 2.2.3.2).
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Figure 2-4 Remote Interface Box Installation Details

REMOVE RUBBER FOOT
AND REFIT SCREW

(& POSITIONS)

N s 8Q\/DATALINK
A \?\<< SAUX o

/ ___PO1
| «SV RESET

.SV INDICATOR | NP Y

<i5mm OIA. -

1
\

\
|

*. w4d g\

| HOLE TO SUIT
/ smm SCREW MAX.

8 CONNECTORS

|38 _235mm

B 290mm

WALL/FLOOR ORILLING DETAILS
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2. 2 4 Optlons VSV21 -C8, CC CD DB DC and DD

Install the serial hnk and video cablesin accordance with Sectxon 2 2.2

Install the remote interface box as detailed in Section 2.2.3

Find the bulkhead panel 70-24336-01, for installation into a BA23 or

BA123 box. For installation into a H9642 cabinet with a BA11-S box,

' you must also have a 74-28684-00 adaptor plate Figure 2-5 shows

these items.

4 Find a suitable blankrear 10 panel on the BA23/BA123 system box,
and remove it, taking care to save the screws. On the H9642 cabinet

(with a BA11-S box), find and remove a blank 1/O sub-panel on the

H349 connector panel.

'~ § Mount the new bulkhead panel using the SCTews saved in step 4. On

the H9642 cabinet, youmust first mount the panel on the 74-28684-00

- adaptor plate, which is then installed on the H349. Figure 2-6 shows

the various possible combinations of panel and system box.

6 Prepare and install the M7656 module in accordance with the VSV21|

Installation Manual, Section 2.3, steps 1 to 9 inclusive. On completion

of step 9, turn the power CFF. | -

7 Connect the ribbon cable between Il on the M7656 module and J1 on

- the bulkhead panel, makmg sure that the connectors match pin 1 with

in 1. Connect also the three coaxial cables between J2, ]3, and J4 on

the M7656 module and the bulkhead panel, making sure that the red

cable connects to the red connector on the module (J2), and so for the

blue cable (J3), and the green cable.

Fold any excess cable as shown in Figure 2-7.

9 If the VSV21 is to be nsed also as the console terminal, find the
correct cable (VSV21-AG for a PDP host, or VSV21-AK fcr a uVAX

host) and connect it as shown in Figure 2-8, 2-9 or 2-10.

10 If the VSV21 is to be used as a terminal (not console) on the host

system, find the correct cable (VSV21-AG) and connect it as shown in

Figure 2-11, 2-12 or 2-13.

11 Connect the serial link cable to the bulkhead panel and to the remote

interface box.

12 Connect the VSV21 to the color monitor by plugging the three BNC

connectors of the video cable to the monitor. Make sure that the

correct color connector is used for each color. The cable is color-

coded red, green, and blue. Connect the other end of the cable to the
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- Vsv2l bulkhead panel, again matching the three colors against the

13

panel marking (R = red, etc).

When the VSV21 is bemg used as a terminal (whether as a console or

" not) it will need the addition of a keyboard. An LK-201 keyboard must

14

8be available. Connect the keyboard cable jack-plug to the jack-socket

on the remote interface box. If the keyboard is other than a USA

version LK-201-AA, then the system software must know this. Further

details on how to do this are contamed in the VSV21 Installation

Manual.

Connect the pomtmg device (if avarlable) to the remote interface box
as follows:

Note |

Only one of PD1 and PD2 is to be used at any one time

~* Non-DEC pomtmg device to the 25-way 'D9 type connector

marked PDI

¢ DEC pomtmg dev1ce to the \«hcro-DIN type connector marked

15

16

. PD2.

Check that the local ac mains supply is as shown on the ratmg plate |
on the remote interface box. Connect the ac mains supply cable to the
remote interface box t

Switch ON the ac mains supply to the remote interface box and check
that the +5V LED on the box is lit. If the LED is not lit, momentarily
press the +5V RESET pushbutton. If the LED does not then light and
remain lit, and the pushbutton remain lockedin, switch OFF the ac
mains supply and check for a short circuit on the +5V external circuit.

If no short circuit can be found, request a Servrce Engineer.

You are now ready to start the checkout procedure by running diagnostic

~ programs. Chapter 3 describes the diagnostics philosophy and explams
8the preparatrons needed for running these tests.

2.2.5 Options VSV21-AP and AQ

2 .

Note

In the case of these options, the VSV21-AA module is 8already

installed

Install the serial link and video cables m accordance with Section

2.2.2.

Install the remote interface box as detailed in Section 2.2.3. |
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Figure 2-5 Bulkhead Panel for the VSV21 Peripheral Concentrator Option |

PANEL ADAPTOR | BULKHEAD PANEL
- 76-28684-00 - 70-24336-01
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Figure-9z-s- Bulkhead Panel Installed on System Boxes
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Figure 2-7 Cable Layout
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Figure 2-8 Console Connection on BA11-S Systems
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Figure 2-3 Consoie Connections on BA23 Systems
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Figure 2-10 Console Connections on BA123 Systems
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Figure 2-11 Terminal Connec;tlon on BA11-S Systems -
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- Figure 2-12 Terminal Connections on BA23 Systems
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Figure 2-13 Terminal Connectionson BA123 Systems
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Find the bulkhead panel 70-24336-01. Figure 2-5 shows this item.

Find the bulkhead panel currently connected to the M7656 module

with which the option is to be associated. Remove all external

connections to the panel, and the ribbon cable and three coaxial
cables connecting the module and the panel (at the panel only).

5 Remove the panel taking care to save the screws. On the FH9642

cabinet, you must first remove the 74-28684-00 adaptor plate from the

H349 connector panel, and then remove the bulkhead panel from the

adaptor plate.

6 Mount the new bulkhead panel, using the screws saved in step 5. On

the H9642 cabinet, you must first mount the panel on the 74-28684-00,

adaptor plate, which is then installed on the H349. Figure 2-6 shows

the various possible combinations of panel and system box.

7 Proceed as detailed in Section 2.2.4, steps 7 to completion.
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3 DIAGNOSTICS

3.1 GENEFIAL

This chapter contains a descrtptron of the dtagnostlc phtlosophy as used
in the VSV21 product. Detailed instructions for running these diagnostics,

and the error messages generated are contamedin Chapter 4,

3.2 MAINTENANCE STRATEGY

3.2.1 Preventatlve Maintenance o
No preventattve maintenance is planned for thts optton However if you
are servicing the host system, examine the option for loose connectors
and damaged cables

3.2.2 Corrective Maintenance -

- Corrective maintenance is based on finding and replacingthe defective
field-replaceable unit (FRU). The device is not user-serviceable.

3 3 DIAGNOSTICS OVERVIEW

- The dtagnosttcs programs promded are 1ntended to fmd fauIty FRUs
They are not intended to find faulty parts smaller than an FRU.

Some of the diagnostics need loopback test connectors The penpheral
concentrator kit includes loopback connectors to test as far as the remote

end of the data link cable. The VSV21 loopback kit must be taken on-site

or obtained from Digital Equipment, as appropriate (VSVZl AJ).

The FRUs identified by the diagnostics are:

The M7656 VSV21-AA module

'_0 - The 70-20091-01 bulkhead-mounttng panel assembly (standard VSV21
option only) |

3-1 |
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+ The 70-24336-01 bulkhead--mounting panel assembly (penpheral
concentrator option only)

e The remote interface box assembly N

* The remqée interface box power supply

* The 90-07212-00 remote interface box ac mains fuse

* The 70-20093-xx data cable assembly

* The 70-20094-xx video cable assembly |

* The 12-10929-07 +12-volt peripheral device fuse F1

. The 12-10929-07 +5-volt peripheral device fuse F2.

- 3.3.1 The Power-Up Self-Test (VSV21-AA Madule) E S

This test runs without intervention from the operator. When successfully
completed, it provides a high level of confidence that the VSV21 can

operate as a limited function VT-100, and can sufficiently control and

8respond to the Q-bus interface, so that it can understand and begin to run.

- additional host-based diagnostic software. Until the Q-bus/host interface

is proved, test results are indicated by on-board LED lights.

The VSV21-AA (M7656) module has a green LED and a red LED to

indicate the results of self-test. When the module is powered up both

LEDs are ON. The self-test program first checks:

. The basic operanon of the 68000 mxcroprocessor

. The mterfacmg to the device status register |

If either of these tests fails, both LEDs stay ON. If the tests are successful,

the green LED goes OFF and the foilowmg checks are made:

'+ PROM checksum test |

. VNVRAM (non-volanle RAM) test

* RAM read and write test (by memory bank)

. _688000'microprocéssor insfruction set |

* Serial-line communications (UARTs) with mtemal loopback

« Interface to the graphxcs processor

. Setting up the graphics processor from configuration switches

* Pixel memory read and write (by memory bank)
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e Screen self-test

The last test (screen self-test) is intended for mmal ad;ustment of the color
monitor, and also as a test pass indicator.

If all these tests are successful, the green LED Comes ON and the red LED
goes OFF. Otherwise the previous condition stays. LED timings and the
displayed picture are describedin more detail in Section 4.1.

- At this point you have the option to select the type of LK201 used on the
VSV21, by entering a specific code via the keyboard. Refer to the VSV21

Installation Manual for detailed procedure.

You can run each of these tests separately by using the host- based
diagnostics. When this is done, the LEDs do not reflect the resuit of
the tests. |

3.3.2 Host- Based Duagnostxcs

These host-based routines perform more intensive tests of mdmdual

hardware and on-board software areas, and interfaces of the VSVZI All
results are indicated via the VSV21/host interface.

In order to run the host-based diagnostics successfully, you must conflgure

the VSV21 as a non-console device, and have a separate console terminal

~on the system. You cannot test the VSV21 and, at the same time, use it

as a console terminal for providing error messages and other diagnostic

information.

The host-based diagnostics are designed to run under the XXDP+ monitor

for PDP-11 systems (ZVSWB?), or under the VAX-MDM for MicroVAX

systems. The diagnostics are distributed in a package which is available
on various media. The medium must be compatible with the system.

In addition, an exerciser module (CXVSVA) is available to run under

DECX/H |
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4 CHECKOUT AND ACCEPTANCE

21 ON-BOARD DIAGNOSTIC

4.1.1 Test Indications | PR »

Make sure that a color monitor is connected to the VSV21 module, as

described in Section 2.2.3, step 11. Make sure also that the system power

" is switched OFF. Observe the M7656 LEDs and switch the system power

ON. Both green and red LEDs should come on. After about one second

the green LED will go OFF and the red LED will stay ON. This indicates

that the M7656 module has passed the first stage of testing.

After another four seconds, the green LED will come ON again, and

the red LED will go OFF. This indicates that the module has passed

the second stage of testing (see Figure 4-1). Examine the monitor

display. It must show a picture like thatin Figure 4-2 overleat. If the

~ picture is unstable, if the circle is distorted, or if the white border is not

centered, then you need to adjust the monitor controls as described in the

manufacturer9s documentation. o

If the displayed picture is incorrect, check the video 3-color cable and all

the associated connections, and check the monitor as described in Section

4.1.2. If the picture is still incorrect, or if the LEDs indicate that a failure

has occurred during this stage,you must replace the M7656 module.

When tests are completed without failure, you have the option of defining
the version of LK201 keyboard attached to the VSV21, so that it will be

correctly interpreted. Refer to the VSV21 Installation Manual.

You can now run the host-based diagnostics.
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Figure 4-1 On-Board Diagnostic LED Indication
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4.1 2 Monitor Adjustment

When the on-board diagnostics have completed without an indication of

failure, the test display picture should appear on the monitor screen. This

picture provides a white border all round the screen, with a yellow circle

in the middle, as shown in Figure 4-2.

If you are using a non-DEC monitor, refer to the manufacturer s

documentation if any adjustment is needed.

If the monitor is a DIGITAL VR241-A and any adjustment is needed,
consult the VR241-A Video Monitor Installation Manual.

4.2 HOST-BASED DIAGNOSTICS

4.2.1 XXDP+ Dtagnostlc Programs |
~ . The following tests are performed under the XXDP+ Ver 2 Supervxsor by

the VSV21 dlagnostlc ZVSWB7 ,

1 VERIFY

This test venfles the presence of the VSval.

2 _' IN DEPTH- Q22

~ This is an extensive test of DMA

3 FORCED-ERROR

Error bittest.

4 ROM-CHECKSUM-TEST
- Tests the integrity of the ROM.

5 NVRAM-CHECKSUM-TEST -
Tests the integrity of the non-volatile RAM.

RAM-TEST |

'RAM- ADDRESSING-TEST

68000-PROCESSOR-TEST

INTERNAL-EXCEPTIONS-TEST

10 ACRTC-INTERNAL-TEST
(ACRTC = Advanced CRT Controller)

11 ACRTC-EXTERNAL-TEST

O
 

o
0
 
N
 
O
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Figure 4-2 Seif-Test Picture
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12 DUART-BASIC-TEST

(DUART= Dual Universai Async Receiver Transnutter)

13 DUART-FULL-TEST

14 FULL- ON-BOARD-TEST

This test runs the on-board dxagnostxcs

15 INTERNAL-LOOPBACK-TEST

16 EXTERNAL1/O-LOOPBACK- TEST

17 NVRAM-READ/WRITE-TEST

18 DISPLAY-PICTURES-TEST T .

This test outputs a selected screen color or pattern to the momtor

19 KEYBOARD CONFIDENCE TEST |

20 POINTING DEVICE CONFIDENCE TES8I8

21 PERIPHERALS- CONFIDENCE

This test mputs or outputs data to selected penpherals

22 CONTROL-PARAMETERS-RESET

This is not really a test but a function used mamly at the factory and

for resetting the NVRAM in the field.

Note

You cannot run host-based diagnostics on the VSV21 when it is
configured as the system console. You should connect another

terminal to the host system to act as system console instead.

The standard VSV21 diagnostic reports any loss of data connectron
between the host module and its peripherals with a <TIMEOUT"9

error message. If while running data input tests (Tests 19, 20 and 21)

the diagnostic receives no data within 15 seconds of the test being

commanded, the diagnostic issues the <TIMEOUT" error message and

halts. |

When the peripheral concentrator is part of the system configuration, the

peripherals are remote from the host processor and the console device

which displays the diagnostic resuits. To avoid a <TIMEOUT"9 due to the

time taken by the operator to get from the console device to the remote

data input peripherals, the following diagnostic command strmg is used:

|
|

1
1

4.3 R9UNNING PDP-11 D'AGNOST_8CS L s EEEERTROE |
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STA/FLA:LOE/TEST: 1-2:xx/PASS:1

where xxis the test number.

This allows time for the operator to go between the console devxce and

the remote peripheral and check for good data input. |

To run the diagnostic package:

1 Fit the loopback test connectors to ports PD1, KBD and AUX on the

Peripheral Concentrator and the V5V21 host port on the bulkhead

panel.

Port PD1 requires loopback Part Number 12-15336-01

Boot XXDP+ Ver2 | -

The system responds with the display:

XXDP-SM SMALL MONITOR VER.2

THIS IS XXDP-SM TYPE "H" OR "H/L" FOR HELP

Type: |

R ZVSWB?

to load and run the VSV21 diagnostic.

The Diagnostic Runtime Service is loaded, and the program started.

A message sumlar to the followmg is output

DRSSM-FO

CZVSWB?-A-0

VSV21 DIAGNOSTIC

UNIT IS Vsv2i

RSTRT ADR 7777777

DR>

At the DR> prompt, type:

STA/FLA UAM

Answer Y to the9 CHANGE HIW (L) 29 query

In answer to the <h UN'ITS D) ? 7= 'prompt, tvpe the number of units
"~ under test.

Type the address and the vector for each unit under test. (See VSV21 |

Installation Manual.)



CHECKOQUT AND ACCEPTANCE

The program asks if you want to change the software. This allows you
to run the tests without Interrupts enabled If you want this optxon .

answer Y(es) to the query.

The diagnostic tests now start to. test the VS§V21 module(s) and execute
the non-intervention tests 1 to 16. At the end of each pass, the

pass error-count is printed. Allow at least three error-free passes to
complete before you continue the test. | = o

9 Press CTRL/C to return the diagnostic to command mode

You can now request the manual-intervention tests relevant to the
| penpheral concentrator. They are: |

° Test 18- Screen Test

e Test 19 Keyboard Confidence Test |

e Test20- I9omtmg Device Confidence Test

© Test21- Penpheral Confidence Test

Test 184D18play Test Pictures

This test generates and dlsplays selected pxctures on the momtor screen.

At the DR> prompt, type

STA/PASS: 1/TEST 1-2: 18 |

8The program asks if you want to change the hardware and then asks if
you want to change the software. If you answer Y(es) to either query, the
effect is as previously described. If you answer N(o) to both queries, the

diagnostic starts the execution of the test and asks the following question:

PICTURE NUMBERS ARE:

FINISH THIS TEST

= RED SCREEN

GREEN SCREEN

BLUE SCREEN

WHITE SCREEN

CROSS HATCH AND CIRCLE (HIGH RESOLUTION SCREEM)

CROSS HATCH AND CIRCLE (LOW RESOLUTION SCREEN)

VERTICAL COLOR BARS

8VERTICAL GREY SCALE BARS

PLEASE INPUT PICTURE NUMBER

m
q
m
m
h
8
m
N
H
O

@
8
 

8
 

0
 

0
 

0
 

8
 
a
0
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Pictures number 5 and 6 display a cross-hatched screen with a circle in
the centre. Picture number 5 is for hlgh-resolutxon "nomtors and ptcture
number 6 is for low-resolution momtors

Type the number8you want and press the REI'URN key.

Examine the picture displayed on the monitor screen. If necessary, use
this to make any adjustments to the monitor. You can repeat the test to -

8select any other test pxcture you need

Test 194Keyboard Confidence Test

This test displays the ASCII code (in octal) of the first six keys depressed
after the test is started. You can verify the codes by comparing them with -

the information in the ZVSWBO list hle or the Table in Appenchx A.

At the DR> prompt type

STA/FLA:LOE/TEST:1-2: 19/PASS 1

The program asks if you want to change the hardware, and then asks if

8you'want to change the software. If you answer Y(es) to either query,

the effect is as previously described. When the changes are completed,

or if you answer N(o) to both questlons, the program responds with the

followmg message:

«+AN ON-BOARD ERROR WILL HANG THIS TEST IHDE'FINITELY*'* |
DUE TO ON-BOARD LOE FLAG SET - DO YOU WISH IT SET ? (L)?:

If you answer Y(es) the dxagnostlc starts executxon of the test.

Press thesix keys.

Test 204~Pointing Device Confidence Test

This test allows you to test the Measurement Systems Inc. joystick when

such a device is attached to the system being tested. | - ,

At the DR> prompt, type:

STA/FLA:LOE/TEST: 1-2:20/PASS: 1

The program asks if you want to change the hardware, and then asks if

you want to change the software. If you answer Y(es) to either query,

the effect is as previously described. When the changes are completed,

or if you answer N(o) to both questions, the program responds with the

followmg message |
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+«AN ON-BOARD ERROR WILL HANG THIS TEST INDEFINITELY++
DUE TG ON-BOARD LOE FLAG SET - DO YOU WISH IT SET ? (L)?:

If you answer Y(es), the diaghostic starts execution of the test.

The test expects you to activate the. pointing device and displays six
consecutive values of X and Y from the device. You must not interpret

these values numerically. You should only examine the sxgn of Xand Y in

order to determme if the correct quadrant is 1nd1cated

| Test 214Penpheral Devxce Confxdence Test

This test is a general purpose penpheral confxdence test, which allows you

to select a port. |

At the DR> prompt, type:

STA/FLA:LOE/TEST:1-2:21/PASS:1

The program asks if you want to change the hardware, and then asks if
you want to change the software. If you answer Y(es) to either query,

8the effect is as previously described. When the changes are completed,
or if you answer N(o0) to both questxons the program responds with the

following message |

sx AN ON-BDARD ERROR WILL HANG THIS TEST INDEFINITELY#*
DUE TO ON-BOARD LOE FLAG SET - DO YOU WISHIT SET ? (L)7?:

If you answer Y(es), the diagnostic starts execution of the test.

Port O = Keyboard port, 4-way jack
Port1 = Host port, 9-pin D-type

Port 2 = Pointing device port, 25-pin D- type/MlcroDIN
Port3 = Serial port, 9-pin D-type

If output is selected then the test will output a fxxed ASCII string as
follows: | | | |

QI$#° %*&)(+ 2143658709WQREYTIUPO}{8afdhgk] 1

If input is selected, the first 16 characters mput to the port are dxsplayed

on the console running the test.

This test should only be run when there is no specxfic test for the
peripheral device. , o

When all these tests have successfully been run, the installation checkout

of the VSV21 is complete
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Press CTRL/C to return the diagnostic to the DR> prompt.

4.4 RUNNING ,aVAX MDM DIAGNOSTICS

Note

You cannot run host-based diagnostics on the VSV21 when it is
configured as the system console. You should connect another-

terminal to the host system to act as system console mstead

The following tests are available for the yVAX installation:

e Functional Tests | \ s

4 1lv - In-Depth Q22 Bus Test

4 2v- ROM Checksum Test

4 3v- NVRAM Checksum Test

- 4v- RAMTest -

4 5v - RAM Addressing Test -

4 6v - 68000 Processor Test

4 7v - Internal Exceptions Test

- = 8v - ACRTC Internal Test

4 9v - ACRTC External Test

4 10v- lllegal Command Test

4 11s- Basic DUART Test (Loopback connectors needed)

- '1.23 Full DUART Test (Loopback connectots needed)

4 13s - Full On-Board Test (Loopback connectors needed)

4 14s - Internal Loopback."l'est (Loopback connectors needed)

4 15s - External Loopback Teste(Loopback-connectors needed)

o Exerciser Tests

4 1v - Verify DMA Test

- 2v- Verify Screen Exerciser

- = 3s - Service Exerciser

o Utilities

4 1 - Monitor _,Te;t Picture

4-10



CHECKOUT AND ACCEPTANCE

= 2 -NVRAM Reset Utility |

4 3 - On-Board Error Control Options

4 4 - Peripheral Confidence Test Utility

4 5 - Keyboard Confidence Test |

4 6 - MSI Pointing Devme Test Unhty

- 7 - NVRAM Realente Test

4 8-VSV21/90 Selectxon Utxhty

The standard VSV21 dtagnosnc reports any loss of data connection

between the host moduie and its peripherals with a <TIMEOUT=

error message. If while running data input tests (Utility Tests 4, 5 and

6) the diagnostic receives no data within 15 seconds of the test being
commanded, the dxagnostxc issues the <TIMEOUT" error message and

halts. | . 8

When the penpheral concentrator is part of the system configutanon
the peripherals are remote from the host processor and also the console

device which displays the diagnostic results. To avoid a <TIMEOUT= due

to the time taken by the operator to get from the console device to the

remote data input peripherals, the diagnostic for the VSV21 peripheral

concentrator option includes the facility for the operator to extend the

timeout period as required by respondmg to the appropnate prompt as

described below for Tests 4, 5 and 6. |

Of the tests listed above, the followmg are relevant to the VSV21

peripheral concentrator: | |

e Functional Tests

4 Test 14In Depth Q22

Tlus is an extensive test of DMA

4 Test 154External Loopback Test

. Uhlmes

4 Test 14Display Test Pictures |

~ This test generates and displays selected pxctures on the monitor

screen.

On commencement of the test, the dxagnostxc asks the followmg

question:
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4-12

Picture numbers:

O = Finish this test

1 = Red screen ) R

2 = Green screen ) VSV21 only

3 = Blue screen Yy |

4 = White scree=n )

5 = Cross hatch & circle (Hi res)

6 = Cross hatc2 & circle (Lo res)

7 = Vertical color bars

8 = Vertical grey scale bars (VSV21 only)

9 = 256 color YSV90 display (Lo res VSV90 only)

10 = 256 color VSV90 display (Hi res VSV90 only)

,Please 8input picture number o

Pictures number 1 to 5 mcluswe and 8 are for VSV21 only

Pictures number 5 and 6 display a cross-hatched screen with
a circle in the centre. Picture number 5 is for high-resolution

monitors and picture number 6 is for low-resolution monitors.

Picture number 9 is for low-resolution VSV90 only and pxct'ure

number 10 is for high-resolution VSV90 only.

Type the number you want and press the RETURN key |

Examine the picture displayed on the monitor screen. If
- necessary, use this to make any adjustments to the monitor.

You can repeat the test to select any other test picture you need

~ Test 44Peripheral Device Confidence Test

This test is a general purpose penpheral confidence test, which

allows you to select a port. e

When you start the test, the dxagnosnc prompts .

89Enter the time you require to complete the test in seconds

[D:15]"

Type the time you require and press the RETURN key.

Port O = Keyboard port, 4-way jack

Port 1 = Host port, 9-pin D-type

Port 2 = Pointing device port, 25-pin D4type/M1croDIN

Port 3 = Serial port, 9-pin D-type

If output is selected, then the test will output a fxxed ASCII strmg

- as follows:

Q1$#-%s&) (+_2143658TOOWQREYTIUPO}{safdhgkyj1

If input is selected, the first 16 characters input to the port are

displayed on the console running the test.



CHECKOUT AND ACCEPTANCE

Thxs test should only be run when there is no specxflc test for the
peripheral device.

When all these tests have successfully been run, the installation
checkout of the VSV21 is complete.

4 Test 54Keyboard Confidence Test

~ This test displays the ASCII code (in octal) of the first six keys

depressed after the test is started. You can verify the codes by -

comparing them with the information in the table in Appendix A.

When you start the test, the diagnostic prompts:

<Enter the time you require to complete the test in seconds

[D:15})"

Type the time you require and press the RETURN key.

Then press the six keys.

4 Test 64Pomtmg Device Confidence Test
8This tests allows you to test the Measurement Systems Inc.

joystick when such a device is attached to the system being tested

When you start the test, the diagnostic prompts:

<Enter the time you require to complete the test in seconds

[D:15]=

Type the time you require and press the RETURN key

The test expects you to activate the pointing device and displays

six consecutive values of X and Y from the device. You must not

interpret these values numerically. You should only examine the

- sign of Xand Y in order to determine if the correct quadrant is

indicated. |

Table 4-1 shows which tests are suggested for the peripheral concentrator

under the dxfferent MDM modes. |

Table 4-1 ,Diagnostlc Tests Under MDM

Test | ~ Verify Mode | Service Mode

" Functional Tests - | Tests 1 and 15

Exerciser Tests . | Tests 1,2 and 3

Utility Tests Tests 1,4,5 and §





LK-201 KEYBOARD CODES

This appendix provides information about the LK-201 keyboard key
layout (Figure A-1), and the associated codes generated by each key when

depressed (Table A-1). | |



LK-201 KEYBOARD CODES

Figure A-1 Layout of an LK-201 Keyboard
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LK-201 KEYBOARD CODES

Table A-1 LK-201 Decimal Codes

- Decimal Code

- C99

Key Position Decimal Code Key Position

Ges 086 E18 140

Goo 087 E20 161

Got 088 E21 162

Go2 089 E22 163

Go3 080 E23 164

G05 100 000 190

GO6 101 DO1 193

GO7 102 002 198

Gos 103 003 204

GO9 104 D04 209

G11 113 Dos 215

Gi12 114 006 220

G13 115 DO7 225

G14 116 D08 230

G15 124 - D09 235

G16 125 D10 240

G20 128 D11 250

G21 , 129 D12 246

G22 130 D16 141

G23 131 D17 142

EQO 191 D18 143

E01 | 192 D20 157

E02 197 D21 158

E03 203 D22 159

E04 - 208 D23 160

EOS 214 175



LK-201 KEYBOARD CODES

Table A-1 (Cont.) LK-201 Decimal Codes

Key Position =~ Decimal Code Key Position Decimal Code

E08 219 - ¬00 176

EQ7 224 co1 4 194

~ E09 - 284 co2 199

E10 239 . Cco3 205

Bt 249 cosa 210 g

E12 245 ~ CO5 216 | <;
8E13 | 188 co8 221

E16 138 co7 226

E17 139 co8 | 231

coe 236 | 809 237

C10 - 242 B10 243

c11 251 B18 187 | B

c12 247 - B17 169 | | (;
C13 | 189 818 168 | s

c17 170 820 150

c20 153 . B21 151

c21 154 . B22 152

c22 155 | A9 177

c23 158 | AC1-A09 ~ 212(SPACE BAR)

B99 | 174 A20 146 (;
B0O 201 A2 148

BO1 195 A23 149

B02 200

803 | 206

B04 211

BOS 217

BO6 222



LK-201 KEYBOARD CODES

Tabie A-1 (Cont.) LK-201 Decimal Codes

Key Position Decimal Code Key Position Decimal Code

BO7 . 227 | |

B08 | - 232

&








