 TECHNOLOGIES

S100+ BASED SYSTEMS INSTALLATION GUIDE



S1@a+ BASED BYSTEMS INSTALLATION GUIDE

TRELE OF CONTENTS

PABE NG

1. Irtroductior cnervncuucucrevscaonnensnmasacenununus 2
II. Syctems OVErvieW .cesssrassccosccarannnronsnacanssnas 3
IT1. Installatior soecessanruevnaacacsacanssannnnnansnns 5

AR. Beneral veviveennrvnccaana eebesssazreesasrenunn S

B, 1230 BA1BE Master sesecrsossvnsssrnsassnnnsnnsas 1&
C. 1260 MOUOrY sessansnusancesssnusscaszssassannnsn 13
D, 1840 BRIBE USEY awrsssazcanssmussscsacsscnssaezsszs i5
E., 1270 ZOPE Master/USEr ....scecosssssvannaeseena 19
F., 1320 7B2B IJSBr .iccnuvrascanmmansavassassassssns 24

V. Test/Troubleshooting cce.uceverrcsssncscnnssnnnnennn fob
Apperdix A ~ GlOBSBAIY s avaacarnsansasmrannonmestnasavunan fA—1
Anpendix B — References sicsvesrvannsncanssscsormcssnnun B-1
Appendix L - Sid0+ Address Shunting Table ..ueceancavuus C-i

Appendix D — I[llustration-S12@+ Master
With 124@ USEP5 M A D & 3 MmN OE A EEEENEEE B G # & & N8 &S D—'i

Bopendix £ — Illustration-51@0@+ Master
Wlth 1\2?@ USEPS 48t # 4 U EEEXEAENSY T NN LI Y E_'l

Appendix F - Peripheral Controller Interfacing
Considerations/Interrunts with
Si@a+ Magter‘s IIIIIIIIIIII @ B B & &4 &4 & B N 4 N B ARASAERW F“l

Aopendix B — Norn Sig@+ User Processor interfacing
with Sid@+ Masters (...c.... mmEaEseEmreun . 61

Apperdix H - Upprading Rev B 1&7ds to
pl"‘C‘VidE EKtEr‘dEd I."’{J CyclEE- a3 mzEsszEESEAREaN H_i

k] T Tehwoow 7 27OMORAS



I.

5100+ BASED PROCESSORS INSTALLATION GUIDE

- INTRODUCTION

The IMS S182+ series of processors provide users of IMS
systems with a new generation of high performance groducts.
The purpose of this document is to explain the physical
requirements for installing the 5188+ processor boards.
Instructions are included for the 88186-based 1238 master,
the 8@186-based 124@ user, the IBAB-based master/user, and
the 1328 Z80B-based user.

The scope of this document is strictly hardware system
installation oriented. For software installation or com-
ponent level troubleshooting, refer to the appropriate
document s. (References — RAppendix B).

It is recommended that all appendices of this document be
briefly reviewed prior to reading the main text so that

an appreciation of their contents may be gained. {The
appendices cover board commection illustrations and special
considerations).

=4 D. Johrnson/29MARBS



II. GSYSTEM OVERVIEW (Refererce Illustrations in Appendix D & E)

Q.

512+ Hardware

S10@+ systems consist of a S518@+ magter and S109 peri-—
phnerial controllers, and may inciude 5188+ user proces-—
sora and rnon-51909+ user oroCESSOrS. It 5 1222
master processor is used, a 1260 memory hoard is also
reguired.

Nem—851@0+ masters carnnot be used as masters in Si@d+
systens; however, non—-512@+ user procgssors can be
used in 519@+ systems. Masters can be run without any
usey processcor boards o provide 2 single user system.

Irn 8189+ systems; the S0+ master communicates with
nion 5102+ boards via the 5182 bus. It communicates
with S1@0+ boards via the 5188+ bus. The S199+ bug
uses a o2& conductor parallel data cable for parallel
data transfer and a separate daisy chairn cable for bus
access control.

A typical configuration might be:

1-1232 Master A\
e Si0@+
4—1249 Users f

1- 930 Floppy controller with twzx 3¢ floppy drives

1-i18@ Winchester controller with a 4@ MB Win—
chester

7—-1194 RE-232 Paddle cards

Plus Tive termirnals and two serial orinters

Serial I/0

Sig@+ oprocescors use external paddleboards For serial
I1/0 interfacing. This permits a serial charnrel to be
RE—g3c or RE~-4ZZ compatible by simply changing paddle—
boards. Each 2108+ processor has two serial 1708 ports
which are cornmected $o the padoisboards via a 14 cor—
ductor cable. Provisions are also wade for switehing
a user processor through the master in 1G61B/814
systems, so that the system conscle cam be used by a
user Ffollowinng system boot.

D. Johwmeon /Z29MBRAS
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II. SYSTEM OVERVIEW (continued)

C. Precaut ions

To ensure reliable operation, check your systewms for:

i.

Board compatibility.

The following Si@2 boards will work in 5100+
systems without any special considerations other
than preoper shunting:

38 DMAR Floppy Controliler

1192 DMA Winchester Contreoller

112@ OQIC-92 Tape Interface Controller
1230 80186 Master Processor

1249 82186 User Mrocessor

ig7@&¢ ZI8B@R Master/User Processor

13280 Z82R liser Processor

1268 1 Megabyte RAM Board

The following S180 boards will work reliably
in Si@@+ systems provided the instructiorns in
appendices F and 6 are complied with:

427/1 8Qd2 Floppy Corntroller

430 S0@@ Floppy Controller

480 Serial I1/0 Irterface Board

49@/1 Hard Disk Controller

£30/1 Serial/Parallel I1/0 Ivterface Board
748 User Procgssor

az0/1 Winchester Corntraller

a6z User Processor

1281 User Processor

Boards rnot listed above may not work praperly in
S183+ systems.

The S12@+ parallel data cable is a durable, fully
tested assembly. However, rough handling of this
cable can cause damage to the cable in the area
of the commectors. Users should therefore treat
the cable with care, especially when removing

it from the S128@+ boards.

1f you have arn existirng system with Winchester
drives, etc., it is recommended that you back up
all files before you begin S1@@+ installation
procedures,

4 D, Johnson/29MARBS



III. INSTALLATION
a. General
Field installation consists of the following:

1. Board Inspection

= Board Shunting

3 Paddleboard Installation
4. S1a2 Board Installation
5. Si@2+ Hoard Cabling

G Non—S1@@+ Cabling

These steps are discussed in detail below.

A1l beoards shipped from IMS have beern thoroughly
tested. However, problems can arise during hand-
ling of the boards, so it is recommended that each
haard be visually inspected before installation.
Things to look for include foreipgn matter on the
board, ICs which may rnot be fully inserted in their
sockets, bent conrnector pins, gouges in traces,
ate.

Contrallers and non-S188+ user boards should be
shunted in accordance with their respective
ingtruction guides. Make sure you check
appendices F and G for special considerations for

these bDoards whern used with S18080+ masters.

S1@+ boards are shunted according to instruc-
tions contaired in sections III-B - III-E of this
dacument. These shurnts determine whether the
board is used as a master or user, its address in
the S1@@+ chain, and its mode of operation.

= " TAlRweAn A SOMODROE



I1I. INSTALLATION - A. Gerneral (continued)

Shunting for the 5108+ chain is based ov the
board’s physical location in the chain and its
address. ARll boards have egual priority on the
5100+, regardless of their shunting. The master
board may be the only S100+ board in the system
or it is the first in a series of S18@2+ boards.
The "first board” in the 5180+ chain must be
closest to the frornt of the backplane and the
"last board” iz farthest from the front (see
appendices D ard E).

The master board is always shunted to address @.
User boards may be shunted from address 1-3@
{(1-1E HEX)>. DO NOT shunt a board at address 31
¢1F HEX). For simplicity and ease of maintenance,
the physical location and address should be or-
dered similarly. (ie. First board (master) -

RDDR @, second board, ADDR 1, etc.).

Paddleboard Installation

A A P P . B T T oy S Sy . il . b s e S i 45

Install paddiebcards for each 5108+ gerial I/0
chanrnel that is to be cormected to an external
device. The paddleboards are installed on the IMS
backpanel with the component side up. Use two
standard female screwlocks to mount the paddle-
boards. Make sure that the paddleboards are
securely fastened to the backpanel as the paddle-
board ground is supplied by its conmtact with the
backpanel.

The 14 conductor paddleboard cable should be con—
rnected to the paddleboard when it is installed, as
later installatiorn can be cumbersome. Make sure
that the cormector is aligred with the header on
the paddleboard.

S1@2 Beoard Installation

S192+ becards should be installed iwm adjacent S1@
siots, Tor ease of S1@@+ cabling. The master is
shunted as the first board and installied closest
to the front of $the back plane. Users with in-
creasing addresses are installed behind 1:. When
installino boards, ensure that the board is zert-—
ly, but firmly, seated in its slot.

& D. Johmsor/29MRR85



ITII. INSTALLATION - A. Gereral (continued)

5-

It is recommended that cables be iwnstalled in
the order discussed here, to allow ease of in—
stallation. (See appendices I and E}.

al

Daisy Chaiwn Cable:

JO is the 5108+ daisy chain connector and
must be cormected on all S12@+ boards in
mulbi-user systems, It is cornmected from
JS5—-2 on the first board to JS5-1 on the rnext.
Each J5-2 is cormected to IJ5-1 on succeeding
boards. No comnection is made ta JS5—1 on the
first board or to J5-2 on the last one. Each
cormector on the daisy chain cable must con-
nect to a board unmtil the last board is con—
nected.

Parallel Data Cable:

J& is connected on all Si@8@+ boards in &
multi-user system using a single 26 conductor
flat cable with multiple commectors., Handle
this rablie with rcare as excessive twisting or
pulling on it ran create internal sipnal
shovrts,

Use a cable size appropriate for yvour system.
For instance, do not use a 2@ comector rcable
in a 2 user system, when a § cornrmector cable
will do just as well.

Console Switching Cable:

If it is desired tc use the console in a
1610 or Bi@ system as the terminal for the
first user following system boot, a comsole
switehing cable is installed:

7 D. Joehnson/E9MARES



1I11. INSTALLATION — A. Gerneral {continued)

1). With 1240, 1320 users (see Appendix D).

Connect a 3 conductor cable from 1240 J2
to 123@/127@ Ji. The pins which are
cormacted are:

iz3e/1276 _J1 iz4@/1320__J2

Ground
User Transmit
User Receive

L e
L) FO =

2). 12878 Users {(see fAppendix E)

With the 18270 user bprocessors, the con-
rection is made with a special cable
firaom J3 on the user to J1 on the 123@/

1278 master:

igda/ig7e _Master J1

1278 User J32

User Tramsmit =
User Receive 3

3). Other norn—5182+ users (see Appendix Gl.

Corscle 1/0 Cable

For 16iR2/8i@ systems, the built in CRT
terminal controller may be cormected to J2

of the master iv a single or multi-user
system. This conmection is made with a three
cornductor master/user cable from J2 on the
183@/127@ board to J5 on the video board

(IMS 1268 series). The following pins are
intercormected:

ig3@d/sleda__Jz 1 1@e@d__Jo

1272 Receive
1270 Trarnsmit

|
!
i
Ground 1

Lf o
Cal b= T2

(Note:s For IMS 660 series vides boards, the
exterrnal RE~Z32 conrmectiorn must be used, as
JS on the 6@ i= not compatible with the
27 .
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111.

INSTOLLATION — 4. Seneral (comtinued)

2. Paddlebnard Cormections:

J3 is the serizl I/0 port "AY cormector and
is usually used for the board’s terminal I/0
device. Port B (J4) is usually used for
other i/0 devices {(orinters, etc.). J3 and
J4 are cormected to the serial driver paddle-
boards using the 14 conmductor flat cable from
the paddleboard. Make sure that twists in
these cables are minimized. '

Connect any cther cables {(controlilers, non—51@@+
users) not yet corrmected. You should rnow be ready
to bogt from the distribution diskette. IT orob-
lems occur, refer to section IV, itest/trouble-
shooting orocedures.

~ Lol L P N S a L et T —



I111.

INSTALLATION {(continued)

B.

1230_186 Master Set-Up

The 1238 is used as a master processor board in
multi-user systems or as the only processor in single
user systems. The board iz based or the 8 MHz 80186
processor, with two serial 1/0 ports, a2 non-volatile
real-time clock, arnd 8K bytes of EPROM. It reguires a
126@ memory board in the system for operation (clder
IMES memory cards will not workl. It communicates with
S18@+ users via the 5100+ bus, and with peripheral
controllers and non—-S1idd+ users via the S100 bus. (See

Figure III, B-l1).

Following inspection of the beoard, modify the factory
shunting of the board to fit your application.

(Note: Address shunting is not necessary as the
master is always address 0).

1. Shunt JA use is determined by the presence or
absence of S120+ users.

8. For use as only 51@0@+ card in system:
{That is, use in a single processor system,

or as a S18d+ master with all 5180 user
processorsl.

1 3
R — - i

b. For use with G102+ users:
1 3
4.__—.___.6

= Shunt JB is used to allow the 1238 to come up irn

a diapnostic mode on reset. 1t is accessibie
from the top of the board wher the board is inm—
stalled.

1@ D. Jobnson/29MARES



II1. INSTALLATION - B. 123@ 186 Master Set-Up (continued)

Ae For normal operation (autc boot):
JB
IPL .« . TEST
H 3
b. For diagnostic use (see section IV):
JB
IPL . - TEST
: 1 3
3. Shurnt JC's use depends on the oresernce or absence

af older IME users or peripheral controllers.

R Normal 1/0 cycle. For use when only the fol-
lowivg boards are used:

93@, 112@, 112@, 123@, 1248, 126@, 1270, 1320

1 3
b. Extended I/0 cyeles, For use with any board
ot listed above. While this shuntivpg wilil

cause the orocessor to access sone boards more
slowly, in most applications, the impact will
be much less than a 1% decrveass in speed, and
wiil be urnroticeable to the user.

4, The lithium battery (Bl) has a life expectancy of
aver a year, o replace it, remove the existing
battery and replace with a BRE3IZS or eguivalent.
The real time glock will need to bDe re~initialized
urder the cperating systewm Following this oroge-
dureg. {(8ee DATE command in the user?s puide?.

i3 T Teabrwaeoe FSOMORES



J1 J2 .

J4 )} J5

J3 J J6
C 1
JC
A1230 186 MASTER PROCESSOR
J1 |console switching connector- from first user

J2

port A to console connector

J3

serial port A

J4

serial port B

45

5100+ daisy chain cable

J6

S100+ paraliel data cable

JA

$100-+ options shunts

JB

IPL~- test shunt

JC

extended 170 cycle

FIG.Il B-1



I1i. INSTALLATION -~ {(comtinued)

E'

126@_ Memory

The 126@ dynamic RAM card is configured as a 256 KB,
212 KB, or 1 MB card. Only one 126@ may bDe installied
per system. Normally, the only shunting reguired in-
vialves setting the board for the proper memory size:

£4¥ DRAMS . . - oK DRAMS

For 256H and 1| MB systems, the board sheould be fully
styuffed. If only half stuffed with 25EK parts to pive
512 KB, only BRANK @ is stuffed with 25&K parts. (Dea
Figure III, C~1:. {BONK @ is the low half, BONH 1 ig
the top half of memory).

To make proper use of available memory, the 05 must be
configured with the proper memory size. {Gee your
TurbobD0S installiation guided.

Bhurt JB is provided so that a 51@@ board can disable
the memory by asserting the PHANTOM S129 line. For
almost all applications it is left cpen. Installing a
shunt ernables the PHANTOM functior.

N Tehwaes /2OMORASR
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BANK 1

BANK 0

BANK 1

BANK 0

JA JB

A1260 ONE MEGABYTE MEMORY BOARD

JA

shunts for 64K or 256K DRAMS

JB

phantom shunt

FIG. I C-1




ITI.

INSTALLATION {(continued)

D.

S . e ke i freie P Al verer e i i il e WA Al ekl

The 124G is a user processor in mdliti—user S166+
systems. The 1248 hag an 8 MHz BRI&A6, & serial

1/0 ports, 8K EPROM, and up toc 1024K of memory. It
communicates with a 1238 or 1278 master processor
via the S5i@@+ bus.

Shunting
Foilowing inspection of the board, modify the faotory
shunting of the board to work in your apolicatior.

1 - -

JA — 51l@@+ Pddress Shuntivg.

Laf
e
4

1 13

See fAppendix C for proper address shunting.
Only use address 1-38@ (i-1ibM).

JC determines if the progessor is to come up
in diagnostic mode on reset. It is accessible
from the top of the board.

a. To come up twormally (aubo boot):
ipL i 3 TEST
o. To come up in diagrostic mode:
It 1 3 TEST

= N frhwmeron /29MORAS



I11. INSTALLATION - D, 1240 186 User Set-Up (continued)

= JB determirnes whether the board is physically
last in the 819@+ chain. This position does not
impact its priority or performance of the system.

S Irtermediate board orn 51800+ chain:

b. Last board on 5120+ chain:

&, JD allows use of 64K or 256K DRAM chips. It
should be factory set and should not requive ad-
Justment. The board should be fully stuffed if
256K or I MB is used. If S12K is used, only
BANK @ should be stuffed. (See Figure II1I, D-1).

Sa Fov &4 DRAMS

Bank @ ___ | i Bark 1

16 D. Johnson/29MARAS



IiI.

INSTALLATION - D. 124@ 186 User Set-Up (continued)

b. For 256K DRAMS

Bank @ t {____ Bank 1

(From the top of the bhoard, the first and third
memory rows comprise Bark @y and the second and
faurth comprise Harnk 1).

17 . Tehrmarnn /29MARASR



[
J3 Ja E 6 D e
J
JA JB BANK 0
BANK 1
BANK 0
JD -
BANK 1
A1240 186 USER PROCESSOR
J1_| port A to console switching connector- to master
J3 | serial port A
J4 | serial port B
J5 | $100+ daisy chain cable
J6 | S100+ parallel data cable
JA | S100+ address
JB | S100+ last user shunt
JC | IPL - test shunt
JD | 64K DRAM’ 256K DRAM shunts

FIG.1 D-1




I11.

INSTALLATION - (continued}

E.

The IMS 127@ beard cperates in IMS computer systems

as a system master or user OPU board. The board is
based on the ZB@ER processor with 128K of memory, 8K of
PROM and twe (2) serial I/0 ports.

1'

1270 used as master processor:
Orient the board with the IC side facing you with
the Si22 comnectors towards the botitom, Refer o
Figure 1 for the following steps:
-9 JA (51@0+ Options)
1 1
| i
single . multi-user . muiti-user .
user: Master with no Master with |
. S128+ Users: . 5128+ lUsers: .
3 3

b JB (S1@¢d+ Addrezs @)

19 D. Johnson/29MARAS



III.

INSTALLATION -

E. 127& Master/User {continued)

JC {Test Shunt) — Install only if it is de—
sired to come up in test
mode.

JD (Master/Slave options) Install as shown:

i 3
. ___= . {——— RDY ak shunt
N . {~-~ XRDY ok shunt
R . {—=- Master shunt
7 9

JE (Interrupts) Install as shown. This will
enable 5189 interrupts VIO, 2, 4, 5, 7.

1 3
Vi@ . e
vig . ..
Y14 - e
VIS - e
VI7 ...
13 15

JF (leave open’

used as usSer processor:

Ji {(510@+ Control)

i i

Intermediate . L.ast .

Board on Board i

S10Q+: . S1@@+: "
|

3 3'

2B D. Johnson/29MARBS



II1I. INSTALLATION - E. 1270 Master/User (continued)

b. JB (Si1@a8+ Address)

One 3 & 9 1z 15
2. . . . .14
1- 4 7 12 13

ori the binary address as shown in Appendix

C.
T JC (Test Shunt) = Install only if it is de-
sired to come up in test
moda. '

1 3
. ¢os A==—= Shunt "parked”
: e___= A==—— Shunt “parked”
- a___n  A=——— User shunt

7 9

. JE (A1l shunts "parked") (No S109 interrupts
are used).

13 15

=1 D. Johnson/29MARAS



I11. INSTALLATION - E. 1270 Master/User {continued?

fa JF: Leave the shunt jack apen

3. The lithium battery (Bl), has a life expectancy of
over a year., To replace a worrn-out battery, re—
move the existing battery and replace with a BR2325 or
equivalent. The real time clock will need toc be
re—initialized by the cperating system following
this procedure. :

2 D. Johnson/23MAORES



J1 J2

brd -

33 ad U J6
JA JB
JD "[‘]3
.
JF
JE
Z80B MASTER /7 USER PROCESSOR
J1 | console switching connector - from first user
J2 |port A to console connector
J3 |serial port A
J4 |serial poriB
J5 |S$100+4 daisy chain cable
J6 | S100+ parallel data cable
JA | 5100+ last board shunt
JB | §100+ address
JC | IPL - test shunt
JD | master/ user options
JE | S100 interrupts
JF | not used

FIG. il E-1




I11I. INSTALLATION {(continued)

F. 1320 190 User Set-Up

Not available at present time

ILLUSTRATION

4.4 1&__ USER/

o4 D. Johnson/29MAREBS



Iv.

TESTING/ TROUBLESHOOT ING

Assuming that all of the hardware installation procedures
have been followed correctly, your S512@0+ system should come
up as a single user system on the distribution diskeite.

All of the boards were thorocughly tested by IME technicians,
However, because of the numper of installation steps neces—
sary, handling, etc., the system may not work at first. This

. section provides a procedure for hardware debugging a 512+

system that is not working properly. Once a working system
is achieved, proceed to your installation guide for in—
structions on configuring & multi-user 08,

Refore begimninp a tvroubleshooting procedure, it is strongly
recommended that a detailed visual inspection of the system
be made for improperly installed cables, missing boards,
missing cables, ete. A large portion of the problems with
any system freguertly can be found by doing this first.

Refer to the followirng secticﬂé’Far instructions based on
your symptomss
S19@a+ Master fails to boot IY--A
Si@d+ Master boots, but ro 5102+ Users Boot IV-k

S1gA+ Master boots, only scome S12@+ Users

boot IV-C
S19@+ Master boots, non-510@+ Users

da not Iv-b
Shunting 51898+ boards for test IU-E

e N Trhwmasn /298MORAS



IV, TESTING/TROUBLESHODOTING ~ (continued)

A. 5122+ Master Fails To Boot

1-

Check the disk controller cabling and master test
shunte for proper installation. (Bee sections III-
B and I11-D).

On 127 masters, inspect shunts JD and JE to
insure they are correctly installed (see I1I1-E).

Change the test shunt on the master to test mode
isee IV-E), Reset. The monitor page should come
up. If it does, go to step S.

If the monitor does not come up, and if available,
switch to a different paddleboard and terminal.
(Dry, if in a 1610/810 series system, switch from
using J2& with the console to using J3 with a
paddlebcard and external termirnal). If this works,
isolate the problem to the terminal, paddlebecard,
or cabling. If it still won't come up, return the
board for repair.

Test board operation by typing:

0 {return} for the 1270

@ 400, FFFD {(return) for the 1230

The monitor should output a "wmemory test” message
followed by an incrementing count. If this fails
to oocour or if other data is output:

1278 - return the board for repair

1230 - If possible, swap either the memcry
or the 1232 with another. If it now
works, return the swapped out card.
If both fail and eliminating one or
the other as the problem isn't pos-
sible, return the 123¢ and the 126@.

26 D. Johnson/29MARSS



iv.

TESTING/TROUBLESHOQTING — A. S1902+ Master Fails To Bool -
{cont inued)

Bl

7.

Returrn the test shunt to its original pgosition.
Try to boot apain. If the disk drive does rnot
light, the problem may be with the disk drive or
disk controlier. (Emsure the floppy isn't in
backwards). If possible, replace them and try
again. In any case, verify the controller’s
shuntinog.

Remove all unused boards from the bus. If the
system now boots, reinstall the cards one at a
time until the culprit is found.

If nove of the above helps, return the master if
it is a 1278, If the system has a 1238 master,
attempt to isclate the problem to the 1238 versus
the 12588 memory if possible. IF the 1238 is the
faulty board, return it. If not, return both the
1232 and 126,

27 0. Johnson/259MORED



iV. TESTING/TROUBLESHOOTING - (continued)

B.

Master Boots, No 5100+ lsers Boot

1-

Verify that you closely followed instructions
found in the TurbobDOS installation guide for
multi-user software installation.

If there is only 1 user, follow the procedure in
IV-C., then go to 3, if that works c.k.

Verify that the bus priority cable (on J3) and

26 conductor cable are properly aligred and
installed. Care must be taken that the priority
cable runs from JS pin 2 on S108+ cards to JS pin
1 on the card behind for every 5108+ card in the
systen.

Verify the first/last shunts (123@-JA, 124@0-JC,
ig7a-JA, 1320-TBD) on each card. Place each

card into test mode. On reset, each user should
display the monitor on its terminal. (Except a
user switched through the master on a 161@/810
system. It will need its own terminal on J3. You
can move another paddieboard cable o it. If all
comes upy, go on to 9. If the monitor fails to
come up on a user, try a different terminal,
paddleboard, and cables. If it still fails, ra-
turn it for repair. If you find a bad card, re-
move it, reconfigure the system to a non-test
mode, and attempt to baot again.

Now, test the S1@@+: (See IV-E for error explana-
tiond.

Type
AR ADDR (RETURN}

For each board on the 5180+, (ADDR is the S10@+
address (HEX))., If the response to this is a
prompt (}) for all boards, go on to 6. If errors
2-11 occur, remove the board and return it for
repair. If error 1| occurs on all users, recheck
the shunting arnd cabling on all boards. If the
problem pevsists, it is likely that the master

iz defective.

=8 D. Johnson/29MARAEYS



IV. TESTING/TROUBLESHOOTING - B. Master Boots, Mo 516@+ Users
boot  {cont inued)

£ For each user, type:
L 4002 (RETURN)
At the master, type for each user:
P ADDR, 4000, 40FC, V@ {(RETURN)

Where ADDR is the HEX address of the user. After
typing this, both the user and master should re-
turn a prompt. Hit (ESCY at the master if it
does not return a prompt., If none of the users
respond properly, the problem is with the master
shumting, S102+ cablirng, or the master is bad.

If a bad user is found, remove it, reconfigure
system in accordance with the installation in—
structiong, and attempt to boot again.

-y - - iRl LA T



IV. TESTING/TROUBLESHOOTING — (continued)

CI

Some S100+ Users Boot, But Not A11.

1.

Remove all the failing users but one. Reinstall
the 5180+ system per secticn IIl. This oprocedure
should be followed with only one failino user at
a time. If console switching is used, skip to 3.

Ensure that the terminal is properly cornected;
test it by moving the serial I1/0 paddlieboard cable
to a krnown good master or user board., Try to boot
again. If successful, go to 4. If the terminal
still fails to work, trace the problem to cablinag,
paddleboard, or terminal through process of
elimination.

For console switched users, inspect the cable
betweery the user and master for proper instal-
latiorn. If available, cornect a krnown good term-
inal to J3 and see if the user will boot. If not,
proceed to 4, keeping the terminal conmected. If
the user boots, then ensure that the conmsole
switching ontion was selected praperly during
TurbobS installatiow. If s¢, the master console
switching circuit may be bad. If possible, verify
this with arcther user. If it still fTails to
switch, return the master for repair.

Power down, shunt the user board for test (see
section IV-E), and reset. The monitor should
come ug ornn the terminal. If not., return the
board for repair.

If the monitor comes up, tvpe

' {returm} {(for 127&s)
3B 1008, FFFO {return) {for 124@s5)

The monitor should then resoond with "memory
test", and begin a siow count. If it faiis to oo
this oy if it cutputs anvining other than the
sirvinle liwme count, return the board for repair.

Tyne

{esc)

te retury to the momitor.

S5 B, Johnson/23MaRas



IV. TESTING/TROUBLESHOOTING — C. Some 51900+ Users Boot, But Not
fll (contirued)

&. 8108+ Tests: (See IVt for error explanations).
Enter
YA ADDR {(return)

Where ADDR is the HEX S12@+ address of the user.
The monitor should respornd with a prompt (2. If
g0, go on to the next step. IFf there is ro prompt
or if error 2«11 occurs, return the board for re-
pair. If error i cccurs, closely inspect the
parallel data cable {(J&s), and the daisy chain
cable {on J5s) to ensure it is commected

preperiy. Iinspect the 26 conductor cable for
prager irstallation. inspect the first/last
shurts on all S19@+ boards (JR on 1238, JC on

the 1248, JA on the 127@) for proper installation.
If no problem is found, return the board for re-
gair.

7. Shunt the master for test (see IV-E). Roset,
At the user type:

L4228 {return}
At the master type:
P ADDR, 310@, 3iE®, RO (return)

Where ADDR is the 5180+ address of the user, in
HEX, (Apperndix C). An incrementing count showld
appear.

if a self test error occcurs, refer to sectiovn IV-E
for further guidance.

If nothing happens, check to ensure that vou are
usivg the proper address for the user, and try
again. If mothing happens, return the board for
renair.

-2 ) ™ T oaimin e e FTMMADIOE



IV. TESTING/TROUBLESHOOTING (continued)

Bl

If it does all of the above properly, ensure that
you have allowed for encugh users in your TurboDOS
installation. If so, reinstall the system with
the suspect user, and try to boot again. 1If this
fails, return the bocard for repair.

Siad+ Master Boots, 5188 Users Do Not

1.

Verify that you closely followed the instructions
it the Turbold8 installation guide.

Verify that you have foliowed the instructions
fournd in Appendix .

Verify that the user oprocessors are shunted
properly. .

If possible, replace the master 5180+ processor.
If the system still fails, it is likely that the
orcblem is with the user(s). If noty return the
master for reoair.

SE D. . Johwnsorn /29MARAS



IV. TESTING/TROUBLESHOOTING -~ (continued)

m

Si1@d+ Test Mode

Zach S10@+ processoy can be put inte a test mode by
changing a shunt. This allows it to come up, on reset,
urnger a mini-monitor which is much sinmpler than the
operating system, and which allows isclation of proab-—
lems with better insight to the nature of the problem.

The mini-monitor communicates with the user through
hotty serial 170 ports, Thus if a printer is cormmected
to Port B, for instance, some mini-monitor output will
oo to the printer.

i. Shunting for the 1238, 1240, 1320:

To place these boards into test mode, move the
test shunt (located on the top of the card to
the right of the 2& PBin conrector!) from 1-2
(IPL} to 2-3 (test). ~This may be done while
power is on. The reset switch nmust be togyled
to allow the mini-monitor to come up. {The
1248 and 1328 have no power—on reset),

2 Shunting ror The 1278

The test shunt for the 1278 is "JC". See III-
E. It is usually recessary to remove the board
tm install it. installation consists of placing
a shunmt e JC.



ESANVDOOZIT—LZTOTMOWD

MONITOR DUTPUT PAGE

IMS 1Z23@/124@ monitor 1.0

aa [L] ®E HE E N 8 W & 4 B E RSB EE
ra“ge - ® & " B W ¥ 4 8 8 B R EESS
address list .....evens
range list ....cevvuuw

aaaa [L) coevieennnnan
2ddress ..cccvvnsnnanes
range address c.coesess
FANDE ssvswesnacnnnsss
aaaa dddd LY ...cuiaae
PPAMQE sasssssvwaacannn
L ad T
range list ..ivananane
VY] s wuwsnsanacennnmny
T ar © uxx or R XHK ..
I or S xx or R XX ...

S—12@+ self test

boot from disk

dump memory

anter to memory

fill memory

go to program

print this help mernuy

input word from i/o

lcad data from S—-18@+ bus

move memnory

send data to S5-1@@0+ bus

output word to i/0

memory test

repister display

search memory

trace

wirch test routines (dma addrs 4@:5820)
floppy test routines (dma addrs 4@:5202)

rarige = address, address address or address 1 nmnn

(1]
>
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IV, TESTING/TROUBLESHOOTING - E. S1@a+ Test Mode {continusd)

3. S10@+ Test Loop Errorst

(Destination is board to which message is cur-—
rently sent, On a "P ADDR, 4@@@a, 49FC, va,"
for instance, the messape is sent to the board
at "“ADDR" ther is sent back to the master for
verification, so both are the destination board
at different times).

ERROR 1:
After a request for 5188+ control, the
processor does not receive a bus grant
LIKELY CRAUSES:
- Bad daisy chain cable
- Bad parallel data cable
- Improperly shunted user or master
ERROR 2:
Processor was granted bus, but destina-
tionm card did not acknowledge its
presence
LIKELY CARUSES;
- Bad paraliel data cable
- Immeoper address shunting
- Impraoper test command
ERRDOR 3, 4:
Processor contral of its SIG+ buffer is
lost

LIKELY CAUSES:

- Processor board with error message
is bad

- d == kaY Taobrn e mee SRS



IV'

TESTING/TROUBLESHOOTING ~ E. Sipda+ Test Mode (continued)

ERROR 5:

On a seiftest (A ADDR {(returwn})}, proces—
sor fails to set its end of message in-
terruot

LIKELY CAUSES:

- Had processor board
- Wrorg address in command line

ERROR 6&:

After setting end of message bit, desti-
natiaon processor prematurely becomes
not ready

LIKELY CAUSES:

- Dest ination processor board bad

ERROR 7, B3

Resettinc ihe message pending interrupt
kit, does not work properly

LIKELY CAUSES:

- Bac processor board

ERROR 3:

Relincuisnirg contral of the S1@9+ bus
fails

LIKELY CAUBES:

- 6 Dad orocesssor card on the Sidd+
gogalting out of turn

S D. Johnson/29MRARBS



IV. TESTING/TROUBLESHOOTING - E. 5100+ Test Mode {(centinued)

ERROR 1@, 11:

S120+ header or data verify error.

LIKELY CALSES:

- Bad parallel data cable
- Bad destination or source processor
cards



ARPENDIX A

GLOBEARY

DAISY CHAIN CABLE - A single wire which passes control of the
S1@aa+ bus from one board to the next. This cable corvects
from J3—2 on one board to JS5~1 on the next.

MASTER PROCESSOR ~ A processor beoard used as the 51802 bus
control ler. This board controls the flow of data on the
S1@@ and S16@+. Only one is used per 51i@@ bus.

MONITOR - A program resident in processor board EPROM which
allows board and system debun without reqgquiring the loading
of an 085,

0S5 -~ OPERATING SYSTEM - A program which cortrols the arderly
flow of data through the system between users and peri-
pherals.

PRDDLEBOARD CABLE ~ A 14 conductor flat cable which carries data
between the 51@@+ boards and a paddleboard.

PARALLEL DATA CABLE - A 2& conductor flat cable which carries
data between the 5129+ beoards.

PERIPHERAL CONTROLLER — Board which interfaces the 318 bus
with a disk drive, tape drive, or a serial port {(printer,
terminal, or communications charnmel).

S108+ — The bus on which the master processor interfaces with
the peripheral controllers and the Model 748, Bez, and 1881
user processor boards.

USER PROCESSOR - A board which rurns application programs.
Systen peripheral interfacing is through the master oro-—
cessor,
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APPENDIX B

REFERENCES

TurbeDOS Installation Guide

IMS 123Q/12490 Mini-—Monitor Ugers Guide

IMS 127@0/1320 Mini-Monitor Users Guide

LRA1Z320 Master Processor Schematics

1233 Hardware/Software Interface Document

L2124 User Processor Schemahics

1248 Hardware/Software Interface Document

LA1Z262% Schematics

L@aiz7@2 Schematics

1272/132@ Hardware/Software Interface Document

L2132 Schematics

B-1 D. Johnson/29MARES
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TYPICAL VIEW FROM TOP OF A 1610 / SI1004+ SYSTEM
with 123071270 MASTER - 1270 USER PROCESSORS

receptacle
1 .0
S -,
L LU back panel
PADDLEBOARD
PRINTER
TO TERMINAL PADDLEBOARDS PADDLEBOARD
/\ /\ i4 conductor /\
: / cables ™\ 4
— f——
peripheral
controllers
— S———
daisy chain
( ( ( cable
. , LAST
ADDR 4 —— " V 5 —— USER
ADDR 3 —— { } I ——————USER 3
[ 1 U]
ADDR 2 ¢ =) \‘ ( — ———USER 2
— Q0 F
in \ 1270
ADDR I 1 PIn_6 10 \ F——=USER 1
J ! J2 11
7 J4
> Y, \ 1230 1270
ADDR 0 | 7 F TER
obd Qo] It—3 f
J3 J5 Jb6
v IPL- test shunt
TO VIDEO BOARD

EXX £




APPENDIX F

Peripheral CDontroller Interfacing Considerations/
Interrupts with 5100+ Masters

Sente minor (but important) charnges to the master processor boards
should be made when used with the older IME peripheral control-
iers. The below listed controllers will operate reliably with
512+ masters if the votes specified are complied with.

Irnterrupt
Vector: Notes:
421 Fleppy Controller o
431 Floppy Comtroller S
48¢ Asynchroncus 170 2
491 Removable Disk Controller 4 R, B
£31 I/0 Controller z
938 Floppy DMA Controller S
1122 Hinchester IMA Controlier 4
iiz@ RIC-@dZ Controller N/A Norne

(2 if the 1230 is used, the extended I/0 cycle shunt is
required. Make sure the extended I/0 cycle shunt is
in its proper location (JO pin 1-2).

B) 1f the IF72 master is used, and it is a revision B
hoard, comoly with the Appendix H chanoes.
C3 Note that intervupt vector 2 is used. This is not the

same vector as used with older IMS masters. It must
be changed to vector & to operate.

F—i D. Johnson/E29MARBS



The 741,
SiQ@+ masters when the specified notes are complied with.

E)

Ci

APPENDIX &
Non—S1@88+ User Processor Interfacing

with Sl12@+ Master:

862, and 1281 user processor bBoards will operate with

izzg i27¢
180A User Processor A, C B, €
Z8aa User Proacessor AR, D B, D
B@i88 User Processor f, E B, E

If the 1230 is used, the extended I/0 cycle shunt is
reguired. Make sure the extended 1/0 cyecle shunt is
in its proper location (3C pin 1-2).

If the 127@ master is used, and it is a revision B
hoard, comply with the Appendix H chanpes.

If used as a master with 749 user console switching,
the faollowing system changes must be made:

i. Or the 74@:

Qe Remove IC &R/ and 18#

. Jumper pin 88=% to GOR-6
C. Jumper pin 12A-2 to 19A-3
(This is essentially a permanent chamge. It must

be backed out to allow yse of the 742 serial oord
A as originally built).

2 install a cable cormecting:
igsa/ig7@-J1 74B-31
Uzer Transmit = 3
User Receive 2 o

5—-1 D. Johnson/S3MARES



D)

E)

If used as a master with 862 comnscle switching:

1. On the 8&=
e Remove charmel # RS5232 input shunt (JA 1-16&)
D. Install chanmel A RS422 input shunt (JR 2-15)

C. On the sclder side, install a 8.2K, 1/8 W
resistor fram IC 78-15 ta IC 7A-16

2. Install a console switching cable cornecting:
1230/1270-J1 862-J1
User Transmit 2 =4

User Receive

L
T
=

I1f used as a master with 1281 cornsole switching:

1. On the 1381
S Remove chanmel A RSE32 input shunt (JA 1-10)
b. Install charmel A RS4ZEZ input shunt (JA 2-9)

C. On the solder side, install a 8.2K, 1/8 W
resistor from 4B-1 to 4B-16

P Install a cornscle switching cable cormecting:
lg3e/1e7@-J1 1851-J1
User Transmit 2 4
User Receive 2 2
G- D. Johrison/29MARBS



APPENDIX H

Upprading REV B 1278s to Provide Extended I1/0 Cyecles

When arny of the clder users (748, 862, 1@81), or peripheral
controllers (4@@, 438, 488, 491, 631, 82i), are used with the
127¢@ REY B. the 1279 change described nere should be implemented
to ensure consistent, error free cperatior.

The change introduces a Z80E wait state on each I/0 operation.
Due to the wnature of the 1270 software interface with the slower
cards, the impact on overall system performarnce should be much
less than 1% arnd will be unnoticeable to the user.

{Caution: Only make this change toc 1278 Revision B boards).

The chanpes are:

i. Add a wait state on 1/0:

&. Cut trace at U3Z2-2 orn salder side

b. Add a wire {(on solder side): U3E2-2 to USA-7

= Alier pBYNC timivng o protect 821 counter flip flop:

= Lift ogin from W4A-4 hy pulling U480 from its
sockety, bending pin out of the way, arnd reinsert-
ing Li4A.

b. Add a wire {(on f$the solder side): U483 to U4d~4

H~-1 D. Johnson/23MARAS
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