| y __/
TECHNOGLOGIES

S100+ BASED SYSTEMS INSTALLATION GUIDE



S1g2+ BASED SYSTEME INGSTALLATION GUIDE

TABLE OF CONTENTS

PABE NO

I. IntroduCEiorn cesvesasecnevaansasnsssssnsnannenansnne =4
I1I. GSystems OvervieWw .cassssassscossnassaansnaascanscsas 3
111. Installation .ccescuacsanuscaacssnsnsnasansnsaancnns 5

Re DGeENeral sacecesassssssnassscassnsasnnsnssnssnnss S

B' iasm 8@186 Master“ % 8 8 % 8 3 X T B RS RN DS S NP RS RNRS NSz s 12'
C. 126@ Merﬂc‘r‘y A & % & % U B B ¥ 8 2 % I £ XK 3 X B 8 ¥ R R & E X % 8 8N B3 2 E 8 o8 13
D. 124@ 8@186 USE?“ & § R & 8 & §F S @ Z 8 I B R T L E R BT RIT IR EES 2T 15
E. 127@ 28@9 Mast er‘/user‘ 2 B M 2 2 X 2 03I R N R X & K8 2 NSA S R8N 19
F. 138@ ZB@B User ® R E S R 2 5 2 a3 R E B R R E S E S E R E SRR E R e 24
IV; TEEt /TT":‘L‘blEShGOt it'!g TEaRsarscsrRsENBIEIANCCIERENSRCETR NS 25
QDDEI’!diX ﬁ - G].DSS&\I“‘}/ A% WA EE s EE PN RZENNTAREEERERNE R AN Q""l
Appendix B — Referentes .s..cceuncasasucesasnnsannsnannns B-1

Appendix C - 5122+ Address Shurtiro Table socsvcvssncass C-1

Apperndix D ~ Illustration—-51i2@+ Master
with 124@ USEPS 9 4 3 % 3 3T X T 2 E NS S 3 S S R R U S EKES SR AR D-.l

fApperndix E — Illustration-S18@+ Master
with 12872 Users ..cceascsanes ssssmecencnssenn E-1

Appendix F - Perioheral Controller Interfacing
Considerations/Interrupts with
S1P0+ Masters c.asmesssansscanssnsnnssnanns F-1

Oopendix § — Non S510@+ User Brocessor Interfacing
WIth SiiZ“ZH" MaStET‘S. ------- X B M E %R NERRER RS ERNR G"i

Apperndix H — Uporading Rev B 187ds to
Provide Externded I/0 CYCiGSoesnssssnsssnses H-1

1 N Tebeee /7 2QMORAS,



5120+ BASED PROCESSORS INSTALLATION GUIDE

- INTRODUCTION

The IMS S123+ series of processors provide users of IMS
systems with a new generation of high performance products.
The purpose of this document is to explain the physical
requirements for installing the §10@+ processor boards.
Instructions are included for the 80186-based 1230 master,
the 8@186-based 1240 user, the Z80B-based master/user, and
the 1320 ZI8@B-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
documents. {References - Appendix B).

1t 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 connection illustrations and special
considerations). ' :

2 D. Johvnson/29MARBS
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« SYSTEM OVERVIEW {(Refererce Illustratiocns irvn Apperndix D & E}

Sia2a+ Hardware

S1g@+ systems consist of a 5128+ master and 51808 peri-
pherial contreollers, and may include S51&@+ user proces-—
sors and non-S5138@+ user processors. If a 1232
master processor is used, a 1260 memory board is also
reguired.

Norn—512@+ masters carnnct be used as masters in 5188+
systems; however, non—518@+ user processors can be
used in 5188+ systems. Masters canm be run without any

f1rm pmam n\n.—\.cagg.i.w\ }-\.-.55.-\;-55 o ez e = :-;v.n'ie ooy :\;54-1::’.1
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Inn S10@+ systems, the 5180+ master communicates with
non 5122+ boards via the 5182 bus, It communicates
with 5188+ boards via the 5108+ bus. The 5100+ bus
uses a o6 conductor parallel data cable for parallel
data transfer and a separate daisy chain cable for bus
access control.

A typical configuration might be:

1-1i232¢ Master \
| =——=) S12@+
4-1240 Users /

i- 93@ Floppy controller with two 5% floppy drives

1-1180 Winchester controller with a 40 ME Win—
chester

7-1152 RE-232 Paddle cards

Plus five terminals and two serial orinters

Serial 1/0

S512@+ processors use external naddleboards for serial
I/0 interfacing. This cermits a serial charrmel to be
RE8—-z232 or RE-4Z2 compatible by simply charnginp paddlie-—
boards. Each S1@2@+ processor has two serial I/0 ports
which are cormected to the paddieboards via a 14 cor—
ductor cable. Provisions are also made for switching
a user processor through the master in 1£18/818
systems, so that the system conscle can be used by a
user following system boot.

(5]
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II. GSYSTEM OVERVIEW (continued)

C. Precautions

To ensure reliable operation, check your systems for:

1.

Board compatibility.

The following S1@0@ boards will work in 5100+
systems without any special considerations other
than proper shunting:

930 DMA Floppy Controller

118@ DMA Winchester Controller

1123 QIC-22 Tape Interface Controller
1232 88186 Master Processor

1248 80186 User Processor

i127a 2Z80B Master/User Processor

1320 Z80B User Processor

1268 1 Mepabyte RAM Board

The following S10@ boards will work reliably
in S10@+ systems provided the instructions in
appendices F and G are complied with:

42/1 8203 Floppy Controller

437 S50@0@ Floppy Controller

48@ Serial 1/0 Interface Board

493a/1 Hard Disk Controller

638/1 Serial/Parallel 1/0 Irnterface Board
742 User Processor

8za/1 Winchester Controller

e User Processaor

1281 User Processor

Boards not listed above may not work properly in
5106+ systems.

The 5122+ 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 cormectors. Users should therefore treat
the cable with care, especially when removing

it from the 5122+ boards.

If you have an existing system with Winchester
drives, etec., it is recommended that you back up
all files before you begin S1@2+ installation
procedures.

4 D. Johnson/29MARBS



General

Field installation consists of the following:

1-
3.
4.
5.

&.

Board Inspection

Board Shunting
Paddliebcard Installation
5122 Board Installation
S12@+ Board Cabling
Non-S1@@+ Cabling

These steps are discussed in detail below.

1‘

SEES RaemEmlAo =

All boards shipped from IMS have been thorouphly
tésted. However, problems can arise during hand-
ling of the boards, so it is recommended that each
board be visually inspected before installatiorn.
Things to look for include foreign matter on the
board, ICs which may not be fully inserted in their
sockets, bent cormnector pins, gouges in traces,
etc.

o T s w1 craee e e i oo S0

Controllers and non—-510@+ user boards should be
shunted in accordance with their respective
instruction guides. Make sure you check
appendices F and G for special conmsiderations for
these boards when used with S1@88+ masters.

5123+ boards are shunted according to instruc—
tions contained in sections III-B - III-E of this
document. These shurnts determine whether the
board is used as a master or user, its address in
the 51@@+ chain, and its mode of operation.

= N Tekwe s /SOWIODAS



III. INSTALLATION - A. Gerneral (contirnued)

3.

Shunting for the 5188+ chain is based on the
board’s physical location in the chain and its
address. All boards have egual pricrity on the
Si@ad+, repgardless of their shunting. The master
board may be the only S51@@+ board in the system
or it is the first in a series of 5182+ boards.
The "first board” in the 51@@+ chain must be
closest to the front of the backplanme and the
"last board" is farthest from the front (see
appendices D and E).

The master board is always shunted to address @.
User boards may be shunted from address 1-39
{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) -

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

Paddleboard Installation

Install paddleboards for each S1@@+ serial 1/0
chanrel that is to be cormected to an external
device. The paddleboards are installed orn the IMS
backpanel with the comporent side up. Use two
standard female screwlocks to mount the paddle-
boards. Make sure that the paddieboards are
securely fastered to the backparnel as the paddle-
board ground is supplied by its contact with the
backpanel.

The 14 conductor paddleboard cable should be com-
nected to the paddleboard when it is installed, as
later installation can be cumbersome. Make sure
that the connector is aligrned with the header on
the paddleboard.

5102 Board Installation

S1@@+ boards should be installed in adjacent S12@
slots, for ease of 51@@2+ cablirng. The master is
shunted as the first board and installied closest
to the front of the back plarne. Users with in-
creasing addresses are installed behind it. When
installiing boards, enswre that the board is gent-
ly, but firmly, seated in its slict.

D. Johwson/29MARAE
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5.

. INSTALLATION - A. Gerneral (contivnued)

It is recommended that cables be instalied in
the order discussed here, to allow ease of in-
stallation. (See appendices D and E).

b.

Daisy Chain Cable:

JS is the 5128+ daisy chain cornmector and
must be cormected on all 5182+ boards in

multi—user systems. It is connected from
J5—-2 on the first beoard to J53-1 on the next.
Each J5-2 is connected to JS-1 on succeeding
boards. No cormection is made to J5-1 on the
first board or to J5-2 on the last one. Each
connector on the daisy chain cable must con-
nect to a board until the last board is con—

nected.
Parallel Data Cable:

J& is connected on all S513@+ boards in a
multi-user system using a single 26 conductor
flat cable with multiple cormectors. Handle
this cable with care as excessive twisting or
pulling on it can create internal signal
shorts.

Use a cable size approporiate for yvour system.
For instance, do not use a 2@ connector cable
in a 3 user system, when a 5 cormector cable
will do just as well.

Console Switching Cable:

If it is desired to use the conscle in a
1618 or B1@ system as the terminal for the
first user following system boot, a conscle
switching cable is installed:

7 D. Johnson/23MARESE



III. INSTALLATION - A. Gereral (continued)

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

Cornmect a 3 conductor cable from 1240 J2
to 123@/7127@ Ji. The pins which are
cormected are:

ig3e/ig7e__J1

P ]

Ground
User Trarnsmit

i
1
i
i
User Receive ]

Lol O

Ld [y

2)e. 1270 Users (see Appendix E)

With the 1270 user processors, the con—
nection is made with a special cable
fraom J3 on the user to J1 on the 1232/

1270 master:

izza/lg7e Master__J1 1278 _User__J3

User Trarmsmit =
User Receive 3

R -

3). Other non—-510@+ users (see Appendix G).

Conscle 1/0 Cable

For 1612/818 systems, the built iwm CRT
terminal controller may be cormected to J2

of the master in a sinple or multi-user
system. This cormection is made with a three
cornductor master/user cable from J2 on the
123a8/127@ board to J3 on the video board

{IMS 1068 series). The following pins are
interconmected:

1g3@/127@__J2__1__106@__JS
|
1278 Receive 1 i =
1278 Trarsmit = ] i
Ground 3 i 3

{Note: For IMS 660 series video boards, the
external RE-232 cormnmection must be used, as
JS5 on the 662 is not compatible with the
is7am.

8 D. Johnson/29MARBS



III.

INSTALLATION -~ A. General {(continued)

e. Paddleboard Cormecticors:

J3 is the serial 1/0 port "AY cormmector and
is usually used for the beoard's terminal I1/0
device. Port B (J4) is usually used for
other 1/0 devices (printers, etc.). J3 and
J4 are cormected to the serial driver paddle-—
boards using the 14 conductor flat cable from
the paddleboard. Make sure that twists in
these cables are minimized. ’

Cormmect any other cables (controcllers, non—S12@+
users) not yet comected. You should now be ready
to boot from the distribution diskette. If prob-
iems occur, refer to section IV, test/trouble-
shooting procedures.

~ ™ h P SRS Rl T a Y e Tat —J



III.

INSTALLATION (continued)

B.

The 1238 is used as a master processor board in
muelti-user systems or as the only processor in single
user systems. The board is based on the 8 MHz 802186
processor, with two serial I/0 ports, a rnorn-volatile
real-time clock, and 8K bytes of EPROM. It reguires a
126@ memory board in the system for operation (older
IMS memory cards will not work). It communicates with
S1@@+ users via the S1@8@+ bus, and with peripheral
controllers and non-S12@3+ users via the 512@ bus. (See
Figure III, B-1).

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

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

1. Shunt JA use is determined by the bpresence or
absence of 5122+ users.

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

or as a S1@@+ master with all S108 user
processors).,

1 3
R - ”
b. For use with S10@+ users:
1 3
4.—~—.___.6
2. Shurt JB is used to allow the 123@ to come up in

a diagrostic mode on reset. It is accessible
from the top of the board when the board is ivn—
stalled.

i@ D. Johnson/29MORES
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INSTALLATION - B. 123@ 186 Master Set-Up {continued)

2. For normal operation (autc boot):
JE
I pL - __—I - TEST
i 3
b. For diagrnostic use {(see section IV):
JB
iPL . .. TEST
i 3

Shunt JC's use depends on the presence or absence
of older IME users or peripheral controllers.

Aa Normal I/0 cycle. For use when only the fol-
lowing boards are used:

939, ile@, iis@, 1230, 124@, 1260, i87@, 1320

i 3
b. Extended 1/0 cycles. For use with any board
vict listed above. While this shunting will

cause the processor to access some boards more
slowly, in most applications, the impact will
be much less than a 1% decrease irn speed, and
will be urmmoticeable to the user.

The lithium battery (Bl) has a 1ife expectarncy of
over a year. o reglace it, remove the existing
battery and replace with a BR23Z2Z or equivalent.
The real time clock will need o be re—initialized
under the cperating systewm following this proce-—
dure. {(See DATE command in the user’s guidel.

i1 N Tk /OO RAS



J1 J2 .

J3

Ja 5% 9% T U6

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

J5

S$100+ daisy chain cable

J6

$100+ parallel data cable

JA

$100+ options shunts

JB

IPL- test shunt

JC

extended 170 cycle

FIG. 1l B-1




ITI. INSTALLATION - (continued?

CI

e s eves seten Sl bon St e e oo

The 126@ dynamic RAM card is configured as a 256 KB,
5i2 KE, or 1 MB card. UOnly one iZ26@ may be installed
per system. Normally, the only shunting reguired in-
volves setting the board for the proper memory size:

[
o

64K DRAMS . . . 256K DRAMS

For 256K and 1 MB systems, the board should be fully
stuffed. If only half stuffed with 256K parts to give
Si2 KB, only BANK @ is stuffed with 256K parts. {See
Figure III, LC-13. (BANKM 2 is the low half, BANK 1 is
the top half of memory).

To make proper use of available memory, the 05 must be
configured with the proper memory size. {See your
TurboDOS installation guide).

Shunt JE is provided so that a 5i@@ board carn disable
the memory by asserting the PHANTOM 5182 line. For
almost all applications it is left ocpen. Installing &
shurnt enables the PHENTOM function.

N Trbhowoms A 2GMIQRAR

»l



BANK 1

BANK 0
BANK 1
BANK 0
L1 L]
JA JB

A1260 ONE MEGABYTE MEMORY BOARD

JA

shunts for 64K or 256K DRAMS

JB

phantom shunt

FIG. I C-1
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INSTALLATION {continued?

D.

The 124@ is a user processor in multi-user S1l@@+
systems. The 1249 has an B MHz 88186, & serial

I/0 ports, 8K EPROM, and up to 1@824K of memory. It
communicates with a 12380 or 12780 master processor
via the 51@@+ bus.

Shunting

oo T T wsiem wmww LT R g we S RPN TR - o Y ] P I LVEEE 3 = TN - T o0 SRRy
i JIWw L U._._Q A FIDRIEL L LT RS e LSLSRF u, [RIL WL 3 Sy ) y Wi F I = S WOy PR f
shunting of the board to work in your application.

1. - JA - S5ig@+ Address Shunting.

3 13
i i3

See Appendix C for proper address shunting.
Only use address 1-3@ (1-1EH).

g

= JC determines if the processor is to come up
in diagrnastic mode on reset. It is accessible
from the top of the board.
R To come up normally {auto boob):
ipL 1 3 TEST
b. To come up in diagrnostic mode:
IRL i 3 TESY

= N. Tehmeres /29MOQRAS



III. INSTALLATION ~ D. 1z24@ 186 User Set-Up (continued)

. JB determines whether the board is physically
last in the 5102+ chain.

This position does not

impact its pricrity or performance of the systenm.

Re

Intermediate board orn S18@+ chain:

/N

o

LLast board on S128+ chain:

&, JD allows use of 64K or 256K DRAM chips. It
should be factory set and should not require
Justment. The board should be fully stuffed
236K or 1 MB is used. If 512K is used, only
BANK @ should be stuffed. (See Figure III,

=

For 64K DRAMS

Bank @ i i _ Barnk 1

ad-—
if

D-1).

i D. Johnson/29MARBS



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

b. For 206K DRAMS

Bank @ _ | i Bark 1

(From the top of the board, the first and third

mencry rows comprise Bank 8, and the second and
fourth comprise Barnk 1).

—

17 N. Tehrnamn /29MARASR



D |
J | J J D e
J3 4 5 6
JA T JB BANK 0
BANK 1
BANK 0
D
J 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.lil D-1




III. INSTALLATION - (continued)

\E.. 1278 Master/User

The IMS 127@ board operates in IMS computer systems

as a system master or user CPU board. The board is
based on the Z8@E processor with 128K of memory, 8H of
PROM and two (2) serial I/0 ports.

i. 1278 used as master processor:

Orient the board with the IC side facing you with
the 5128 cornectors towards the bottom. Refer to

Figure 1 for the following steps:

a. JA (512@+ Options)

i 1
1 i
single . multi-user . multi-user
user: Master with no Master with
. S1ag+ Users: . S108+ Users:
3 3

b.” JB (S12@+ Address @)

[ 53]
[y
c

i9 D. Johnson/29MARBS



I11.

INSTALLATION -

E. 127& Master/User (continued)

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

g

JD (Master/Slave options) Install as shown:

. . . {——— RDY ok shunt
- . . {==— XRDY ok shunt
. . . {——— Master shunt

JE (Interrupts) Install as shown. This will
enable S1@08 interrupts VIR, 2, 4, 5, 7.

1 3
vie e e
vig . ..
V14 - ..
VIS . e
VI7 . ..
13 15

JF (leave open)

used as user processor:

JA (510@0+ Control)

i 1
Intermediate . Last .
Board on Board I
S100+: . S5100+: .
|
3 3

ca D. Johnson/29MARES



INSTALLATION

bl

- E. 1270 Master/User {(continued)

JB (512@+ Address)

One 3 & g 12 15
2. - L] - - 14
1 4 7 1@ 13

Setting the proper board address is based
o the binary address as shown in Appendix

C.

JC (Test Shunt) - Install only if it is de—
» sired to come up in test
mode. '

o

- JD Master/User Options

1 3
. «—n A=——= Shunt "parked"
. «___= {=——— Shunt “parked"
. s s K{=——= User shunt
7 9 '
JE {All shunts "parked") (No S102 interrupts

are used).

D. Johnson/29MARBS



III. INSTALLATION - E. 1270 Master/User (continued)
f. JF: Leave the shunt jack open

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

D. Johnson/23MAREBS
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J1 J2 93

prd

J6

7 (]

JA JB

Z80B MASTER /7 USER PROCESSOR

J1

console switching connector - from first user

J2

port A to console connector

J3

serial port A

J4

serial port B

J5

$100+ daisy chain cable

J6

S$100+ parallel data cable

JA

S$100+ last board shunt

JB

S100+ address

JC

IPL - test shunt

JD

master/ user options

JE

S100 interrupts

JF

not used

FIG. Il E-1




II1. INSTALLATION (continued)
F. 1320 _2Z80B_User_ Set-Up

S e D Ss S R Sl GUIED e SoE SIS A S GO Coese SEVCD SV Sou

Not available at present time

ILLUSTRATION

4.4 12__ USER/

C 24 D. Johnson/29MARES



TESTING/TROUBLESHOOTING

Assuming that all of the hardware installation procedures
have been followed correctly, your 51280+ system should come
up as a single user system on the distribution diskette.

All of the boards were thoroughly tested by IMSE technicians.
However, because of the rnumber of installation steps neces—
sary, handling, etc., the system may rnot work at first. This

- section provides a procedure for hardware debugging a Sla@+

system that is not working properly. Once a working system
iz achieved, proceed to your installation guide for in-
structions on configuring a multi-user 05,

Before begirming a troubleshooting procedure, it is strongly
recommended that a detailed visual inspection of the system
be made for improperly installed cables, missing boards,
missing cables, etc. A large portion of the problems with
any system frequerntly can be found by doing this first.

—

Refer to the following sections for instructions based on
your symptomss
5128+ Master fails to boot IV-A
5182+ Master boocts, but ro 5102+ Users Boot IV-B

Sig+ Master boots, only some 5188+ Users

boot Iv-C
Si23+ Master boots, rnonm—-S5100+ Users

do niot IVv-D
Shunting S518@+ boards for test IY-E

=1 N Trhwaemn /29MORAR



IV, TESTING/TROUBLESHOOTING - (continued)

A. S10@2+ Master Fails To Boot

1.

Check the disk controller cabling and master test
shunts for proper installation. (See sections I1I-
B and III-D).

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

Change the test shunt on the master to test mode
(see IV-E). Reset. The monitor page should come
up. If it does, go to step 5.

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

Test board operation by typing:

@ {(return) for the 1270

@ 408, FFFD {return) for the 123@

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

1278 - return the board for repair

1232 - If possible, swap either the memory
or the 123@ with arnother. If it now
works, return the swapped out card.
If both fail and eliminating one or
the other as the praoblem isn’t pos-—
sible, return the 123@ and the 126@.

=26 D. Johvnson/29MARES
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TESTING/TROUBLESHOOTING — 8. S192@+ Master Failes To Boot —
{cont inued)

6.

Return the test shunt to its original position,
Try to boot apain., If the disk drive does not
light, the problem may be with the disk drive or
disk controller. {Ensure the floppy isn't in
backwards). If possible, replace them and try
agaivn. In any case, verify the controller’s
shunting.

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 norne of the above helps, return the master if
it is a 1278, If the system has a 12328 master,
attempt to isolate the problem to the 123@ versus
the 1268 memory if possible. If the 1238 is the
faulty board, return it. If not, return both the
1238 and 126@.

i
-.,J

D. Jonnson/29MAREBS



IV. TESTING/TROUBLESHOOTING - {(continued)

B.

Master Boots, No S10@0+ Users Boot

1-

Verify that you closely followed instructions
found in the TurboDOS 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 o.k.

Verify that the bus priority cable (on J3) and

26 conductor cable are properly aligned and
installed. Care must be taken that the priority
cable runs from J3 pin 2 on S1@8@+ cards to J5 pin
1 on the card behind for every 5100+ card in the
system.

Verify the first/last shunts (123@-JA, 124@-JC,
i27@2-JR, 132@-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 i16l@/810
system. It will reed its own terminal on J3. You
can move ancther paddleboard cable to it. If all
comes up, go on to 5. If the monitor fails to
come up on a user, try a different terminal,
paddleboard, and cables. If it still fails, re—
turn it for repair. If you find a bad card, re-—
move it, reconfigure the system to a non-test
mode, and attempt to boot again.

Now, test the S51i0@+: (See IV-E for error explana-
tion).

Type

A ADDR (RETURN)

For each board on the S1@@+, (ADDR is the S100+
address (HEX)). 1If 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 and cabling on all boards. If the
problem persists, it is likely that the master

is defective.
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IV. TESTING/TROUBLESHOOTING - B. Master Boots, No S10@2+ Users
boot {(continued)

E. For esach user, type:
L 4002 (RETURN)
At the master, type for each user:
P ADDR, 4000, 4@FC, 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 (ESC> at the master if it
does rwot return a prompt. If none of the users
respond properly, the problem is with the master
shunting, S512@+ cabling, or the master is bad.

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

- - - - 2 2SIl T



IV. TESTING/TROUBLESHOOTING - (continued)

CI

Some 5108+ Users Boot, But Not All.

1'

Remove all the failing users but one. Reinstall
the 5188+ system per section III. This orocedure
should be fallowed with only one failing user at
a time. If console switching is used, skip to 3.

Ensure that the terminal is properly connected;
test it by moving the serial 1/0 paddleboard cable
to a known 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 cabling,
paddleboard, or terminal through process of
eliminaticn.

For console switched users, inspect the cable
betweern the user and master for proper instal-
lation. If available, cormect a known good term—

~inal to J3 and see if the user will boot. If not,

proceed to 4, keepivig the terminal cormected. If
the user boots, then ensure that the conscle
switching option was selected properliy during
TurboDOS installation. If so, the master consale
switching circuit may be bad. If possible, verify
this with ancther 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 up on the termivnal. If not, return the
board for repair.

If the monitor comes un, type

@ (returmn) {(fFor

1278s)
’Q 1e0d, FFF@ {returmn (for 12

LHigs)

The momitor should then respond with "memory

test", and bepin a slow count. If it fails to do
this or if it ocutputs anvthing other tharn the
sinple lire count, return the board for repair.

Type

{esc)

to veturn o the momitor.

1]
=
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IV. TESTING/TROUBLESHOOTING — C. Some 5188+ Users Boot, But Not
All (continued)

6. S12@0+ Tests: {(See IV-E for error explanations).

Eriter
YA ADDR <{returmw)

Where ADDR is the HEX S51@@+ address of the user.
The monitor should respond with a prompt (). If
s2; oo on to the next step. If there is na prompt
or if error 2-11 occurs, return the board for re-—
pair. If error 1 occuwrs, closely inspect the
parallel data cable (J&s), and the daisy chain
cable {(on J3s5) to ensure it is cormected

properly. Inspect the 26 conductor cable for
praoper installation. Inspect the first/last
shunts on all 518@+ boards (JA on 1238, JC on

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

pair.

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

L4208 {(return}
At the master type:
P ADDR, 3iv@, 31EQ, R2 ({return}

Where ADDR is the S1@@+ address of the user, in
HEX, (Appendix C). An incrementing cournt should
appear,

If a self test error occcurs, refer to section IV-E
for further guidance.

If nothing happens, check to ensure that you are
using the proper address for the user, and try
again. If vnothing happens, return the board for
repair.
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IV. TESTING/TROUBLESHOOTING (continued)

8.

If it does all of the above properly, ensure that
you have allowed for enouph users in your TurbaDOS
installation. If so, reinstall the system with
the suspect user, and try to boot apain. If this
fails, return the board for repair.

Sigd+ Master Boots, S102 Users Do Not

i.

Verify that you closely followed the instructions
in the TurboDO8 installation guide.

Verify that you have followed the instructions
found in Appendix E.

Verify that the user processors are shunted
properly. .

If possible, replace the master 51208+ processor.
If the system still fails, it is likely that the
problem is with the user(s). If not, return the
master for repair.

D. Johnson/29MARES
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IV. TESTING/TROUBLESHOOTING - (continued)

Sigg+ Test Mode

fFach S1@8@+ processor can be put into a test mode by
changing a shunt. This allows it to come up, on reset,
under a mini-monitor which is much simpler than the
operating system, and which allows isclation of prob-
lems with better insight to the nature of the problem.

The mini-monitor communicates with the user through
both serial I/0 ports. Thus if a printer is cornnected

oo Femamd W Fmrn 3w e S P WY P g et it M ;’.‘14 11
Lid ~ildT e g HE=3 LIS L RTICEy WHNE HalidTNETIL v Gl iy i aa

go £t the printer.
i. Shunting for the 1230, 1242, 1320:

To place these boards into test mode, move the
test shunmt (located on the top of the card to
the right of the 26 Pin cormector) from 1-2
(IBL} to 2-3 (test). ~This may be done while
power is on. The reset switch must be toogled
to allow the mini-—monitor o come up. {(The
1249 and 1328 have no power—on reset)l.

= Shunting For The 1270

The test shunt for the 1278 is "JC". Gee I111I-
E. It is usually necessary to remove the board
to install it. Instaliation consists of placing
a shunt on JC.



XE-ANMBVODOZITr=-=ITOTMODOD

MONITOR OUTPUT PAGE
IMS 1230/1242 monitor 1.0

aa LY s.ivivevvevevana S—100+ self test

cecunsnssassssassnanss bDOOt from disk

PVATIDE wesvssnssnnssnss CUNP memory

address list scvevee.. enter to memory

range list ..ovnnveeee Fill memory

sunesssssassnsasansans OO to program

cssnsnssesssnnenscanns Print this help menu

aaaa L] civeeeensnnas input word from i/o

address .sccsessessasss load data from S-120+ bus

range addresSs ceeess. MNOVE memory

TANOE cecanessnssanses SENd data to 5-100+ bus

aaaa dddd [L] ...cvaee. output word to i/0

FANOE saessnssensnnsss MEmory test

Pl cnssussesnanseases== register display

range list ..ccveeces.. search memory

FINTIY] snessnanssesannss Lrace

IToor 8 xxx or R XXX .. winch test routines  (dma_ addrs 4@:5000)
I or 8§ ¥X or R XX 4uw.. floppy test routines (dma addrs 4@:5202)

range = address, address address or address 1 rnnn

.

igure IV

T

i

3]
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IV. TESTING/TROUBLESHOOTING - E. Si@d+ Test Mode (contivnued)

S Sigd+ Test Locop Errors:

{Destination is board to which message is cur-—
rently sent. On a "P ADDR, 42@0@, 4aFC, va,"
for instance, the messape is sent to the board
at "ADDR" thern is sent back to the master for
verification, so both are the destination board
at different ftimes).

ERROR 1:
After a reguest for S10@+ control, the
processor does not receive a bus grant
LIKELY CAUSES:
- Bad daisy chain cable
- Bad parallel data cable
- Improperly shunted user or master
ERROR 2:
Processor was granted bus, but destina-
tion card did not ackrnowledne its
presence
LIKELY CAUSES:
- Ead parallel data cable
- Improper address shunting
- Impraper test command
ERROR 3, 4:
Processor control of its S5i@@+ buffer is
lost
LIKELY CAUSES:

- Processor board with error message
is bad

g 4 ™ [ S SV e 15 1. Tat a Fat~
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TESTING/TROUBLESHOOTING - E. S1@0@8+ Test Mode (continued)

ERROR 5:

On a seliftest (R ADDR {(returr}), proces-
sor fails to set its end of messape in-—
terrunt

LIKELY CRAUSES:

- Bad processor board
- Wrorig address in command line

ERROR 6:

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

LIKELY CAUSES:

- Destination processor board bad

ERROR 7, 8:

Resetting ihe messape pending interrupt
oit, does not work properly

LIKELY CAUSES:

- Bad processor board

ERROR 9:

Relincuishing contral of the Sil@@+ bus
fails

LIKELY CAUBES:

- & Dec orocessor card on the Siad+
soeaiting out of turn

3E D. Johnson/29MAREBS



IV, TESTING/TROUBLESHOOTING - E. S129+ Test Mode {(continued)

ERROR 10, 11:

5128+ header or data verify error,

LIKELY CAUSES:

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



APPENDIX A

GLOSSARY

DAISY CHAIN CABLE - A single wire which passes control of the
S123+ bus from orne board to the next. This cable cormects
fraom J5-2 on orne baard to J5—-1 onn the next.

MASTER PROCESSOR — A processor board used as the S1@2 bus
controller. This board controls the flow of data on the
Si02 and Si2@+, Only one is used per S518@ bus.

allows board and system debug without reguiring the loading
of an 05.

MONITOR - 4 program resident in processor board EPROM which

0S - OPERATING SYSTEM - A program which controls the orderly
flow of data through the system between users and peri-
pherals.

PADDLEBOARD CABLE ~ A 14 conductor flat cable which carries data
betweern the S5i@@+ boards and a paddleboard.

PARALLEL DATA CABLE - A Z& conductor flat cable which carries
data between the 512@+ boards.

PERIPHERAL CONTROLLER - Board which interfaces the 5182 bus
with a disk drive, tape drive, or a serial port {(printer,
terminal, or communications charmel).

S10@+ — The bus on which the master processor interfaces with
the peripheral controllers and the Model 746, Bez, and 1281
user processor boards.

USER PROCESSOR - B board which runs application programs.
System peripheral interfacing is through the master oro-
Cessor.
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APPENDIX E

REFERENCES

TurboDOS Ivstallation Guide

IMS 1238/1242 Mini-Monitor Users Guide

Mg 127@/1328 Mini—-Monitor Users Buide

L2123@ Master Processor Schematics

1238 Hardware/Software Interface Document

L21248 User Processor Schematics

124@ Hardware/Software Interface Document

Laized Schematics

Laiz72 Schematics

278/1320 Hardware/Software Irnterface Document

LAl 328 Schematics
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TYPICAL VIEW FROM TOP OF A 1610 / Si00+ SYSTEM
with 123071270 MASTER - 1270 USER PROCESSORS

receptacle
afl 10
< ~
1] LU back panel
PADDLEBOARD
[ ‘i
TO
_ PRINTER
TO TERMINAL PADDLEBOARDS PADDLEBOARD
/\ /\ 14 conductor /\
: ‘/ cables ~\ 2
— —————
peripheral
controllers
— 1
i daisy chain
ADDR 4 ——— (_cable ———— LAST
— Of USER
ADDR 33— 01 % ::::USER 3
ADDR 2 ¢ =1 A" —————1USER 2
@ C é )
pin_6 |0 \ ( 1270
ADDR | C A
- 3 — 1USER 1
/ J4
(r J \ 1230 /1270
ADDRO |
O
J

I : \ ‘ MASTER
oo | — f':l
J3 5 J6
Y IPL- test shunt
/
TO VIDEO BOARD
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APPENDIX F

Peripheral Controller Interfacing Cornsiderations/
Interrupts with 5122+ Masters

Some minor (but important) charnges to the master processor boards
should be made when used with the cider IMS peripheral control-
iers. The below listed controllers will operate reliably with
S1@a+ masters if the rotes specified are complied with.

Interrupt

Vector: Notes:
421 Floppy Controller = f. B
431 Fleoppy Controller 5 A, B
487 Asywnchroncus 1/0 2 B, C
431 Removable Disk Controlier 4 A, B
&31 1I/0 Controller =4 A, B, C
338 Floppy DMA Controaller 5 None
112@ Winchester DMA Comtroller 4 None
i1z QIC-22 Controller N/A None

Al If the 1232 is used, the extended I1/0 cycle shunt is

required. Make sure the extended 1/0 cycle shunt is
in its proper location (JIC pin 1-2).

B if the 1272 master is used, and it is a revision B
board, comply with the Rpperdix H changes.
(] Note that interrupt vector 2 is used. This is not the

same vector as used with oclder IMS masters. It must
be changed to vector 2 to operate.
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APPENDIX &
Non—-512@+ User Processor Interfacing

with S128+ Master:

The 741, 862, and 1@81 user processor boards will operate with
Sia@+ masters when the specified notes are complied with.

izie ig7@
742 18R User Processor A, C B, C
862 Z28@A User Processor f, D B, D
i%8i B@iBt uUser Processor A, E B, E

A If the 123@ is used, the extended 1/0 cycle shunt is
reguired. Make sure the extended 1/0 cycle shunt is
in its proper location (JC pin 1-2).

B) If the 1272 master is used, and it is a revision B
board, comply with the Appendix H chanpes.

C) If used as a master with 74@ user consocle switching,
the following system chanpes must be made:
i. On the 74a:
a. Remove IC 6A and 18A
b. Jumper pin &8R-4 to GA-E
C. Jumper pin 12A-2 to 10QA-3
{This is essentially a permanent charge. It must

be backed out to allow use of the 748 serial port
A as originally built).

2. Install a cable cormecting:
iz3@/127@-31 740-41
User Transmit = 3
User Receive 3 5
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D)

E)

If used as a master with 868 conscle switching:

i. On the B&CZ
A Remove charmel A RSE232 input shunt (JA 1-16)
b. Install charmel A RS422 input shunt (JA 2-15)

Cu On the solder side, install a 8.2, 1/8 W
resistor from IC 7A-15 to IC 70-16

= Install a conscle switching cable cormecting:
ig3e/1z7@-J1 862-J1
User Transmit 2 24

98]
n
s

User Receive

If used as a master with 1281 console switching:

1. On the 1281
a. Remove chanrel A RS23Z2 input shunt (JA 1-1@)
b. Install charmel A R8422 input shunt (JA 2-9)

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

. Install a conscle switching cable cormecting:
ies@/1270-J1 1egi-Ji1
User Transmit 2 24

L
w
=

User Receive

L})
[
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APPENDIX H

Upprading REV B 127@8s to Provide Extended I1/0 Cycles

When any of the aolder users (7482, 862, 1#81), or peripheral
contralliers (4@@, 438, 48@, 431, 631, 62i), are used with the
1278 REY B, the 1272 charnpe described here should be implemented
to ensure consistent, error free operation.

The charge introduces a Z80B wait state on each 1/0 operation.
Due to the nature of the 1278 sofiware interface with the slower
cards, the impact on overall system performarnce should be much
less than 1% and will be urmoticeable to the user.

(Caution: Only make this change to 1278 Revision B boards).

The charges are:

1. fAdd a wait state on 1/0:

-9 Cut trace at U3E2-Z on sclder side
b. Add a wire {on solder side): U3S-Z2 to USA-7
Ea Riter pSYNC timing to protect 821 counter flip flop:

& Lift pin from U4-4 by pulling U4d from its
socket, bending pin ocut of the way, and reinsert-
il"’zg 42,

b. Add a wire {(on the solder side): USB~-3 to UsG~-4

H-1 D. Johnson/23MARES
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