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SECTION 1
| DNIRQDUCTIL QN

1.1 PURPCSE

This technical manuval proyides information necessary to ¢
maintain a Discrete D:Lgital Input/Output Subsystem Type :
Model 3470-01, part numbsr 104059.

1.2 SCOPE

The, information given in this manual includes:

Physical and functional descriptions of ardwa
Installation details.

Operating procedures.

Maintenance procedures.

Reference information pertinent to field maintenance.
Logic/Schematic diagrams.

The information in this manual is provided for use by a skilled
technician familiar with standard test equipment, solid-state logic
theory, common maintenance practices and standard troubleshooting
techniques.

The scope of this manual is limited to the isolation of faults to the
agsembly level and correction of faults to the extent of replacing
the assembly. L Not covered in this manual are circuit board repair
or system planning and engineering.

1.3 DOCUMENTATI ON

The following paragraphs define publications, drawings and conven-
tions that support this manual.

1.3.1 Publications
The following publications support this field maintenance manual:

@ A0003A IS/1000 Communications Processor Maintenance

Manual

® B0037 IS/1000 Mechanical and Electrical Hardwa
Maintenance Manual.

e E0O006A IS/1000 Communications Processor User’s Manual.

® HOOL1 IS/1000 I/0 Interface Reference Manual.

1.3.2 Engineering Draw ngs

A complete set of logic/ichematic diagrams for the DDIO Subsystem
is included as part of this manual.




1.3.3 Abbreviations and Conventions

Abbreviations used in this publication are defined in Table 1-1.
The following conventions are obn'zved throughout the text:

e "§$" prcccd:l.ng a number: s!.gniﬂas that it is in hoxadociul
notation.

@ The names of :I.nctructions n:‘e cqpim:lzed for sasy identi-
fication.

e Signal mnemonics that qppon' 'on logic diagrm and panel
munclatms are tquoducod in all upper-case characters.

® © TELEPRINTER MESSAGES ARE REPRODUCED IN 1403 TYPE
STYLE, AS SHOWN IN THIS EXAMPLE.

e Values represented in teleprinter ‘messages by 1etters are
reproduced in Scribe type style, as shown here.

e Signal polarity is indicated by a sign suffixed to the
memonic. For example: PLXHFC- (negative signal), PLXHFC+
(positive signal).

Table 1-1. Abbreviations

Abbreviation Meaning

A Ampere.

ac Alternating current.

CPU Central processor unit.

- DDIO Discrete Digital Imput/Output Subsystem.

pDIOB Discrete Digital Input/Output Buffer.

.pDpI0C Discrete Digital Input/Cutput Controller.

DIB Data input bua.

DIG Digital input group.

DOB Data output bus.

DOG Digital output group.

GTE/I8 General Telephone and Electronices Information
Systems, Inc.

He Herts.,

Ic integrated circuit.

IDG Input Driver Group.

1/0 Input/Output.

mA Milliampere.

MHz Megahertz.

ns Milliseconds.

wv Millivolts.

ns Kanosecond.

obe Output Driver Group

ovP Overvoltage protection.

BC Printed circuit.

BCBR Printed circuit board assembly. ‘.

us Microsecond.

Vac volts, alternating current.

Véec Volts, direct current.




SECTION 2
DESCRLPTLON

2.1 GENERAL

The DDIO Subsystem is designed to provide an Input/Output interface
betwean an IS/1000 Communications Processor and external user data

or control linez. A typical DDIO Subsystem installation is illus-

trated in Figure 2-1.

Presented in this section are physical and functional descriptions
of the DDIO Subsystem. Included are physical descriptions of all
assemblies, basic block diagrams with accompanying major block
descriptions, and detailed functional destriptions of the major
components of the DDIO Subsystem.

2.2 PHYS|I CAL DESCRI PTI ON

DDIO Subgystem components are listed in 'Table 2-1.  These components
are physically described in the following paragraphs.

2.2.1 DDIO Controller

The DDIO Controller (DDIOC) is packaged on a standard PC board
designed to mount horizontally in the IS/1000 Communications Pro-
cessor chassis (Figure 2-2). The DDIOC has connectors J1 and J2
on the front edge for I/0 bus plugs, and connectors Jll and J12
at the rear for twisted wire plugs.

2.2.2 DDIO Buffer Goup

The DDIO Buffer (DDIOB) groun is comprised of the following
assemblies:

2.2.2.1 Card File Assenbly
The DDIO Card File assembly (Figure 2-3) provides the physical

boaxrds.

The card file has a back panel containing 10, 80-pin, PC board
connectors.

The back panel has signal interconnections and conductors to distri-
bute +5-, +12-, and -12-Vdc power to all boards. A ground plane is
also provided to all PC boards.

The PC boards housed in the DDIO Caxrd File Assembly are physically
described in the following paragraphs.

2.2.2.2 Transceiver/Decoder PCBA

The Transceiver/Decoder PCBA (Figure 2-4) has two connectors (J1 and
J2) on the front edge of the board which interface with the DDIO




1. DDIO PCBA, 104038

2, CARD FILE ASSY, 104080

3. DIGITAL CUTPUT GROUP PCBA., 104048

4. DIGITAL INPUT GROUP PCBAs, 104040

8. COMMUNICATIONS POWER SUPPLY, 101831
@ BUS TERMINATOR ASSY, 101620

7. TRANSCEIVER/DECODER PCBA, 104050

@ PCWER CABLE ASBY, 101686

9. DATA CABLE ASSY, 104189
10, CONTROL CABLE ASSY, 104188

)
11144

Figure 2-1. Typical DDI O Subsystem
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104036
e Suppl) 101531
: Mf.: gxcn:p CanRg.. odufs
1 card Pile Mz‘qbly " 104060 |
1 'rrnnmim/!:ef-ode. BPCBA 104050
16 max. %*® Digital Input Receiver PCBA 104040
16 max.?® Digital Cutput Driver PCBA 104048
b Bus Terminator Assembly 101520
Bus Extender Assembly (optional) 101521
1 Pover‘chle ..gsembly 101596
1 Data Cable Assembly 104199
1 Control Cable Asgembly 104198
i Test Cable Assembly

eCoverage supplied in GTE/IS manual B0OO37.

**Refer to System Configuration Specification for typs and
quantity of PC boards.

controller. Connector Pl at the rear of the Transceivexr,Decoder
-board plugs into the card file backplane to intexface w.
Digital Imput and Digital Output PCBAs.

2.2.2.3 Digital Input PCBA

‘The Digital Input PCBA (Figure 2-5) has a connector (J1) on the fron
edge of the board through which input signals are received from an
external user device. Connector Pl at the rear of the board plugs
into the card file backplane to interface with the Transceiver/
Decoder PCBA.

2.2.2.4 Digital Qutput PCBA

The Digital Output PCBA (Figure 2-6) has a connector (J1) on the
front edge of the board through which ciitput signals are transmitted
to an external user device. Connector Pl at the rear of the board
plugs into the card file backplane to inter‘ace with the Transceiver/
Decodexr PCBA.

2.2.2.5 Bus Term nator assenbly

The Bus Terminator Asscwbly board (Figure 2-7) provides a termination
for the controller bus through connector Pl.

2.2.2.6 Bus Extender assenbly

The optional Bus Extender Assembly (Figure 2-8) is utilized, when
more than 16 input or cutput boards are required, to provide
interface between two card files.

2.2.2.7 Cable Assenbly

DDIO Subsystem cable assemblies are illustrated in Figure 2-9.
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Figure 2-2. DD O Controller PCBA
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Fi gure 2-6.

Digital CQutput PCBA
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Figure 2-8. Bus Extender Assenbly (Qptional)
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2.3 FUNCTI ONAL DESCRI PTI ON

Pigure 2-10 provides a simplified ovarall block diagram of the DDIO
: ¢ < Taese functioral blocks are briefly described in this

paragraph.

The DDIO Subsystem is comprised of the Digcrete pigital Input/Cutput

Controller (DDIOC) and Discrete Tigital Imput/Output Buffer (DDIOB)

group. The DDIC Subsystem provides an interface batween the GTE/IS

1S/1000 Communications Processor and axcernal user devices.

The DDIOC assembly provides command control, group address, I/0
data, seguence control, and interrupt control between the processor
and DDIUB.

Signal compatibility and distribution of data to and from 32 user
device lines (typical configuration presented in this manual) is
p-=formed by the DDIOB under control of the DDIOC. Additional
assemblies can extend the interface capacity to 256 device input/
output data lines. These lines are addressed in input/output
groups of sixteen. ' S VR

The DDIO Subsystem operates in a half-duplex mode, providing either
data input or output through a bi-directional 1/0 bus. Sixteen input
or output lines (per board) form a group. One input/cutput group is
selected at a time. Data may be repetitively processed sequentially
from one group or randomly, under processor control, from more than

one group.
|
| F LT
P TO SECOND
I - 0DI08"°
PROCESSOR I
1/0 8US b R ED
\ o
{
potoc EXTERNAL
) ASSEMBLY USER
DEVICES
\/ & TOSECOND
— COMMUNICATIONS 0DIOB®
CHASSIS POWER POWER SUPFLY
NOTES:
<:> INDICATES DATA FLOW
i INDICATES LINE OR GROUP ABDRESS SIGNALS
<G> |NDICATES CONTROL SIGNALS
° REFER TO SYSTEM CONFIGURATION SPECIFICATION
FOR TYPE AND QUANTITY
11183

Figure 2-10. DDIO Subsystem Sinplified Bl ock Diagram

SEPT 1976 2-9

G INFORMATION SYSTEMS




1 f_nuh-maproecmrmdﬂu
mum,mmmm When used with the 18/1000, the
mmnuun,mmlmm

2.3.1 Functi onaI BI ocks

Figure 2-11 unammwmmuofmmxo Sub-~
gystem. It depicts. the major functionual logic groupe of the DDICC

- and DDICB. Major data, address, and comtrol signal paths between

the processor, major logic groups, and the external devices are
showm. Each block is functionally described in the following para-

m aﬂ is knyul to its respective logic diagram in Appendix D.
2.3.1.1 DDIOC Assenbly
The following functions are performed by the DDIOC Assembly:

7 ,o: ’ Suncncing control of I/O data and control signals between
the processor.and DDIOB.

_n;@_-_.- mntml- and address signal ievel gain.

Ptogzm interrupt processing between the DDIOB and
Processor.

2.3.1.1.1 Control Drivers/Receivers. Control gsignals to and from

the processor, vid the I/0 bus, are maintained at optimum charac-
teristics by the Control Dxivers/Receivers.

2.3.1.1.2 Command Decode Logic. All functions within the DDIOC
are controlled by decoding the control signals from the control
drivers/receivers. Address recognition, command decode, and inter-
rupt logic axe some of these functions.

Manually alterable address patches respond to the wired-in address
preassigned to the controller.

One decoded address signal is used to sequence the transfer of
input or output data. Provision is included, although, for separat:
addressing of input or output data transfer. The simultaneous
decoded address signals are ADDA- and ADDB-.

Command decode of EDF-, WIO-, WII-, RDS-, 00S-, OF7-, and ICI- sign:
is provided by this logic. Combining these various terms with eith
ADDA- or ADDB- .enables either input or output data transfer.

2.3.1.1.3 Sequence Control Logic. The sequence control logic
receives decoded command signals from the command decode logic.
The commands are applied to three counters as follows:
WTICHMD - Woxrd Transfer in counter
v WIOCHD - Woxd transfer out counter
cia/B .
. 008 Command seguence counter

m S X % - .
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Zach counter cycles through four sequence states upon command. M‘

states are:
State P/F Count '
uss~  Lss
o 0 0
1 0 1
2 1 b §
3 1 0

Bach sequance countser is ini.tiatnd by a decoded address of the con-
troller, as described under Command Decode Logic.

1f the command is a word transfer out (WIO), the WIO counter will
initiata a data outout secuance from the processor. The t:iming

RO WD ST WD W W e o w———

wavaforma for the WIO are shown in Figure 2-12. At sequence time
OSEQl, processor data is entered into the output data buffers.
signal EKO- is sent to the processor during OSEQ2- time. At the
end of OSEQ2 time, the data is transferred to the DDIOB. If
WIOIEN+ is true, the group address counter is incremented at
OSEQ3 time.

A decoded word transfer in command (WTI) initiates a data input
sequence to the processor. Data is gated to the processor and the
segquence counter advances to ISEQl. At advance to ISEQ2 time, EKO-
ie produced. If WITIEN+ is true, the group address counter is
incremented at ISEQ3 time.

If common interrupt A or B (CIA~ or CIB-), EDF one or seven (00S-),
read intermediate register (OF7-), or request controller status
(RDS) iz received, the command sequence counter will advance to
the sequence one state while responding to the command. When the
action is complete, and tha counter advances to state two, an EKO
is returned to the processor. State two is entered and maintained
until the command is dropped by the processor. The counter then
advances to state three and then zero.

2.3.1.1.4 Data Recejvers. Sixteen parailel discrete data signals
from the processor (DOB0O- to DOBl5-) are applied to sixteen line
receivers. The receivers maintain the signals at their optimum
characteristics. The 16 received data signals are then applied to
the output data buffer.

2.3.1.1.5 CQutput Data Buffers The 16 possible data signals are
temporarily stored in the output data buffer registers. An output
data sequence one control signal (OSEQl-) transfers data into the
buffer registers. A scquence state two (OSEQA+) transfers the
register's contents to 16 I/0 data bus line drivers (DBOO to DB15),
for transmission to the DDIOB. Signal gain is also provided to
optimize data transfer to that unit.

2.3.1.1.6 Input/CQutput Data Bus. The bi-directional input/output
data bus comprises 16 wire paths between the DDIOC and DDIOB. Input
. data is available for transfer unless an output data request is

S . e
e .

s
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mede. Bach dsta bus line DB0O- thru DB1S- is terminated with an
eguivalent 120 ohms- impedance to match the bus characteristics.

2.3.1.1.7 Input selection Logic. Either data from the DDIOB or con-
troller functicnal status are selected for transfer to the processor.
The status information ias:

Interrupt (input/output).

Grouwp select number. - .
Word transfer increment enable (WIOIEN/WTIIEN).
Interrupt enable (input/output).

2.3.1.1.8 Data Drivers. Sixteen parallel discrets data signals
from the input select logic are applied to sixtéen line drivers.
Signal gain is provided to optimize data transfer to the processor.

2.3.1.1.9 Goup Address Counter and Buffers. A maximum of 16 DDIOBsm
can be accommodated by each DDIOC. Selection of the DDICBs is per-
formed by the address countex. This selaction is either forxced by
bits 12 thru 15 of the EDF command word (EDF CWD) or incremeted by

a decoded command. - The decoded commands increment the counter by
binary count of one. During OSEQ3+ if WTOIEN+ is true, or during
ISEQ3+ if WITIIEN+ is true, the counter will advance.

Four selection lines from the counter are buffered and applied to the
input/output control bus and input/output select logic (for RDS com-

mand). T € X tlists the device lines that correspond to the group
l_xelected. .

Table 2-2. Goup/User Device Line Selection

Lines Selected

g
5

0-15
16 - 31
32 - 47
48 - 63
64 - 79
80 - 95
36 - 111

112 - 127
128 - 143
144 - 159
160 - 175
176 - 191
192 - 207
208 - 223
224 - 239
15 240 - 255

OV O ~NoOUI & Wwh ko

b fot et pu
& W N

Note: Groups 2 thru 15 a-e not presently implementad




2.3.1.1.10

Geow adaress (GSCO- to GoC3-
Input sequences (ISEQA-). '
Reset (RST-).

Data Clock (DCLK-).

output select (OUT-).

Control signals from the DDIOB to the DDIOC are:
@ External interxrupt (2II- and EOI-).

EBach bus line ig terminated in an aquivalent impendance of 120 ohms.

2.3.1.1.11 Interrupt Logic. The controller, when producing an
interzupt siqﬁf?’ﬁ%ﬁ%’iﬁo:ity and address processed by the

interrupt logic for entry into the processor. Patches axe provided
to change the priority level.

A direct interrupt line assignment is made through a patch. For
comnon interrupt lines, an interrogate common interrupt command
(ICICNDA) res..ts in a regponse through a patch to indicate which
one controller out of sixteen produced the interrupt. The assign-
ment level is interpreted by the processor as an interrupt priority
level.

2.3.1.2 DDIOB G oup
The following functions are performed by the DDIOB group:

External device signal compatibility.

e Address decoding for each of a maximum of 256 user device
lines addressed in 16 groups of 16 lines each (32 lines
are used in this manual as an example).

" A DDIOB group is comprised of a transceiver/decoder, an output driver
group (ODG) and an input driver group (IDG). The components for each
of these three major functions are mounted on separate PC cards.

Bach of these functions are described in the following paragraphs.
The five cards, comprising the typical DDIOB installation described,
require the following power:

+12 vdc 390 ma
=12 Vdc 340 ma
+8 Vdc 2.28A

2.3.1.2.1 Transceiver/ Decoder. The transceiver/decoder transfers
data and control signals between the DDIOB and DDICC.

2-15
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The grouwp address and comtrol logic decodes the group address
sigaals, GSCO~ to GSC3~, produced by the controller group address
counter and buffers. The first eight ODGa and IDGs are addressed
by cne DDIOB. Groups 9 thru 15 are addressed by the other DDIOB.
(Other address groupings are availidble when requested from the
sanufacturer.) Each ODG and IDG iz composed of 16 drivers and
receivers respectively. Data clock {DCLK+) and reset (RST+) signals
are conditioned and routed, to the output driver storage registers.

Input and output interrupt signals !BIX- and BOX:-) are transferred to
the controller fxcs= the using device over the control bus.

Data is tranaferred over 16 bi-directional bus lines in the I/0 data
bus. Data transfer irs, controlled by I/0O sequence signals. Each bus
1ine is texrminated in 120 ohns.

2.3.1.2.2 CQutput Drivers Goup. Qutput data signals to the using
dsvices are proauced by 16 ourput |ine drivers. Tenporary storage
registers raceive the comtroller date. The output data transfer is
synchronized by the data clock (DClK-1) pulse. Qutput data trans-
fer takns place &t the end of output counter state CSEQ. Each of
the two cards comprisi ng the output driver group requires the
following power:

+12-Vdc 90 ma
-12-Vdc 90 ma
+5=Vdc 260 ma

2.3.1.2.3 Input Driver Group. Input data signals applied to the
I/0 data bus are converted to TTL conpatible signals by 16 input
line receivars. Data transfer is under control of input signal
LDA+. User device intexrrupt signals, PINT1- to PINT6- are processed
and result in common interrupt signal CI-.

Bach caxd of the input driver group requires the follow ng power:

+12V 0. 108A
=12V 0.084A
+5V 0. 328A

2.3.1.3 Additional DDI OB G oup

When more than 16 input/output driver boards are required, a second
card file wust be added. This mecessitates the renoval of the
terminator board, and its replacement with an optional bus extender
board. The terminator board is used in the second card file.

The bus extender board provides paths for the data, address, and
control signals. The line terminations are noved to the second
cltﬂ Il.l.. IO Proper .1ine impedancce MtChI ng

2.3.1.4 Data Input/Qutput Transfer Path

Figure 2-13 3epicts the data path between the processor and user
device for bit DOBOO.
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follows: Tha data bit is received by the controllex (6A), processed,
and egplied to the buffer trangceiver/deccder driver (4D). Por
transmission, the bit is gated through 4D by OUT+¢l. Normally, when
not transmitting, data is being veceived and gated by OUT-1 being
erua. Uhen trangmitting, the B-bus is positive true. At all other
times it is megative true. The output data bit is then

by the buffer output driver flip-flop (3B) and driven by driver (3D).

The input data bit path functions as follows: The buffer irput
receiver (22) and dviver (3A) drive the B bus. The negative trus
signal is applied to buffer trangsceiver/decoder receiver (4C). It

is gated through driver (4D) and applied to data receiver (€KX). Aftax
being processed by input select logic (8H), data driver (8B) transmits
the data bit to the proceasor.

Figure 2-14shows the overall input/output timing for the DDLIOC.
Waveform OUT+ goes true with OSEQl+, and false with OSEQ3+. Caxd
file clock DCLEK+ is bracketed by OUI+. B-bus coincides with OUT+,
and is shown true during transmission.

2.3.2 Software

The following paragraphs provide software information for the ODIO
Subsgystem.

2.3.2.1 Device Address

7he DDIOC responds to one plugboard selectable device address and has
one interrupt that al) .o is plugboard selectable. The interrupt can
be commoned with other device interxupts. Commoned interrupts are
identified through the usa of ICI. Interrupt priority and ICI
response are plugboard selectable.

2.3.2.2 Instruction Set

The following I/0 instructions are accepted by the DDIO Subcystem

hardware:
Mnemonic Name
EDF RST Program Reset. ?
EDF CWD Command Word.
WTo Word Transfer Out.
WTI Word Transfer In.
WTI7 Read Intermediate Regieter.
RDS Regquest Device Status.
ICl Intsrrogate Common Interrupts.

A brief description of each DDIO Subsystem instruction is provided in
the following paragraphe (machine language formats for DDIO Subsystem
instructions are given in Appendix A). Each of the DDIO Subsystem

) 18 SEPT 1976
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Figure 2-14. Data Input/Output Timing Diagram
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‘ — Subsystem, the processor executes a sim-
mewmmmww”m =
af the Mw ingtruc

2.3.2.2.1 EDF RST: Program Reset The Macro Assembler format for
0P R8T is as Tollowa:

EDF D,¥,7
wheze:

D = davice address.
Y = address of branch on reject of instruction.
7 = ozder line code.

EDP RST resets all control logic, input driver groups, and output
drivexr groups.

2.3.2.2.2 EDF CWD: Command Word.
EDP CWD is as follows:

EDF D,Y:1
whexe:

D = device address.
Y = address of branch on reject of instruction.
3 = oxder line code.

EDF CWD supplies all command information to the DDIO Subsystem.

2.3.2.2.3 WTO: Word Transfer Out. The Macro Assembler format for
Wro is as followea:

WTO D,Y

Where:

D = device address.

¥= aﬁd:en of branch on reject of instruction.

WT0 trensfers data from the processor A-Register to the data output
cazds via the intermediate register.

2.3.2.2.4 WTI: Word Transfer In The Macro Assembler format for
WrX is as follows:

HTI D’Y’ 0-6

2-20
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D = device addrese.
Y = addvese of branch on reject of imstruction.
0-6 = order line codes. '

WIT reads data from the data imput cards into th. A-Register.

2.3.2.2.5 Wl 7: Read Internediate Register. The Macro Assembler
fermat for WT17 is as follows:

WTI D,Y,7
where:

D = device address.
Y = address of branch on reject of instruction.
7 = order line code.

Wr17 reads the contents of the intermediate register into the
A-Register.

2.3.2.2.6 RDS: Request Device Status. The Macro Assembler format
for RDS is as follows:

RDS D,Y
vhere:

D = device address.
Y = address of branch on reject of instruction.

RDS causes the DDIO status word (Figure 2-15) to be transferred to
the processor. This instruction is issued in response to an inter-
rupt initiated by the DDIO.

2.3.2.2.7 1C: Interrogate Conmon Interrupts. The Macro Assembler
format for ICI is as follows:

where:

D = device address.
Y = address of branch on reject of instruction.

ICI causes a plugbodrd selected data input line to the processor to
be trus if the DDIO has sent a common interrupt request. ICI is
rejected if the DDIO common interrupt is not enabled or an interrupt
request has not been initiated by the DDIO.

2-21
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2.3.2.3 WwWrd Fornmat

in Figure 2-15. When an BDP command (O field-1) is received by the
pOIOC, the A-register comtents showm infFjgure 2-16 are received and'
acted upon by the BBIGE.

A = Input interzupt enabled.
B = Output interrupt enabled
C = Input interrupt.

D = Output interrupt.

- = Unused.

E = Group select number incremented
after every WII.

P = Group select number incremented
after every WIO.

G = Group select numbers.

Figure 2-15. DDIOC Status Wrd Format for RDS Command.

A8, -|----lco,- lEEEE
e 1 2 35148 6 718 9 10 11(12193 14 131

A = CBO, if =1 enables input
interrupt.

B = CBl, if =1 enables output
interrupt.

~ = Unused.

C = Increment group select number
after every WII.

D = Increment group select number
after every WTO.

E = Group select number.

Figure 2-16. A-Register Format for EDF Comand
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The system reset (SRST-) signal causes the controller to halt its
current activity and return to an idle state. The controller is
then reedy to accept instructions, unless operator intervention is
reguired. The SRST- signzl is initiated either by a switch on the
processor control panel or vhen primary power is applied or removed,
The strobe (STRB~-) signal is produced and initiates the DDIOC I/0
sequence. An I/0 instruction woxd is used for control words.
Control word content is used for data transfer as described in

paragraph 2.3.2.2.
2.3.4 Theory of Operation

Detailed Imput/Output data transfer sequence information is provided
in GTE/IS manual HOOll.

/ (2- 24b] ank)




SECTION 3
QPERATI NG PROCEDURES

3.1 GENERAL

The DDIO Subsystem is used with and g:ont.:olled by the CPU and the
processor control panel. A brief summary of processor control
panel operating procedures is provided in this section for reference

purposes.
3.2 PROCESSOR CONTROL PANEL

Processor control panel operation is sunmmarized in the follow ng
paragraphs. conplete operating procedures are provided in GIE/IS
manual E0006.

3.2.1 Controls and Indicators

The processor control panel is shown in Figure 3-1. Processor
control panel controls and indicators are described in Table 3-1.

3.2.2 Program Loading

The fol l owing describes program | oading using the TTY paper tape
reader. Loading fromother devices is described in GIE/ IS

manual E0006.

Figure 3-1. Processor Control Panel
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Table 3-1. Processor Control Panel Functions (Sheet 1 of 5)

-

Switch or
Indicator

*v‘——

Type

Punction

LOCK/Ci/OFF

POWER

Key Switch

Indicator

Momentary

Indicator

Indicator

Indicator

Indicator

Indicatox

Insertion of the key is regquired to turn
this switch to any position.

In the LOCK position, power is applied,
but no switches are operative. The SENSE
switches are considered to be in the dowm
position wvhen the key swi. . fe . 8
position. Kyitchis in thi

In the ON position, power is applied and
all panel switches and indicators are
operative.

In the OFF position, no power wer is available
to the processor.

Comes on when power is applied to the
Processor.

When raised and released, initiates auto-
matic loading of a bootstrap program from
the ROM into memory and puts the CPU in
the run mode, executing the program loaded
from the ROM.

Actuating this switch with the power panel

connected resets the system prior to auto-
matic loading of the boostrap program.

Comes on when the CPU is in the run mode.

Displays the contents of S-Register bit 8
("less-than" condition).

Displays the contents of S-Register bit 9
("greater-than" condition).

Displa¥ tpe contents of S Register bit 10
("equal_ {4 ondition).

pisplays the contents of S-Register bit 11
{"overflow™ condition).

(G2 INFORMATION SYSTEMS




Table 3-1. Processor Control Panel Functions (Sheet 2 of 5)

o |

Type

Function

0 thzxu 15
Data
Entry

¢ thzu 15

Display

GP
REGISTER/
SENSE 8,
4, 2, 1

Toggle
gwitches?®

Indicators

Toggle
gwitches®

In the up position, these switches insert
a ONE into the corresponding bit positions
of the selected register when the MODE
switch is in the WRITE position and the
INITIATE switch is pressed.

When the MODE switch is in the READ posi-
tion, these indicators display the contents
of the registerxr

SELECT switches.

When the M Regi

and I down), the INITIATE switch must be
pressed before the contents of the memory
location specified by the address in the
P Register are displayed.

When the MODE switch is in the WRITE posi-
tion, these indicators display the contents
of the data switches.

an indicator that is lit (on) displays a
ONE bit.

ister. ‘
are down, the A Register (X-Register 0)

is selected. When only the right-most

swi B Reg

. four |

) ary 1111).

When the CPU is executing instructions, the
switches act as program sense switches to

allow external control over specified program

operations. The up position specifies a
logical ONE. The program can determine the
stat

instructions.

%Operative only when the LOCK/ON/OFF e
CPU is in the halt mode

INFORMATION SYSTEMS
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Table 3-1. Processor Control Panel Functions (Sheet 3 of 5)

Switch or
Indicator

Type

Punction

REGISTER
SBLECT
P, I, H

MODE
READ/WRITE

Toggle
gwitches®

Toggle
switch*

The P and I switches, respactively, saelect
the P or I Register when in the up posi-
tion. 1In the up position, the M switch
selects the M Register. When P, I and M
are in the down position, the X Register
gpecified by the GP REGISTER/SENSE switches
is selected.

When more than one switch is up, the left-
mogt switch has priority. Thus, to select
the I Register, the P switch must be down.
To ugse the M swi*ch, the P and I switches
must be down.

The direction of transfer must be selected
by setting the MODE READ/WRITE switch and,
if an X Register is selected, the GP
REGISTER/SENSE switches must be properly
get.

In the READ position, when the INITIATE
switch is pressed and the M switch is
selected (M switch up, P and I switches
down), the contents of the memory loca-
tion specified by the contents of the

P Register are shown on the data display
indicators.

The contents of the P, I or a general-
purpose register may be displayed simply
by selecting the appropriate register.
The INITIATE switch nsed not be pressed.

In the WRITE posgition, when the INITIATE
switch is pressed, information from the
data switches is transferred to eithex
the register selected by the P, I or GP
REGISTER switches, oxr, if the M switch
is selected, the memory location speci-
fied by the contents of the P Register.

#0perative only when the mcnvou/om' gwitch is in the ON position and the
CPU ig in the halt mode

3-4
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Table 3-1. Processor Control Panel Functions (Sheet 4 of 5)

Switch or
Indicnutor Type Function
INIIIATE Momerntary when the MODE switch is set tc the WRITE
wwitch® position the INITIATE switch is pressed
to enter information from the data
switches into the selected register or
RMOmOYYy *
@ The P Register when the P switch
is up.
e The memory |ocation specified by
the contents of the P Register
when the M switch is up and the
P and | switches are down.
e The general - purpose register
selected by the GP REGQ STER
switches when the P, | and M
switches are down.
NOTE: Datais not witten into
the | Register.
\Wen the MODE switch is set to the READ
position, the Mswitch iS selected and
the INITIATE switch is pressed, the contents
of the nenory location specified by the con-
tents of the P Register are shown on the
data display indicators.
\Wen the MODE switch is set to the READ
position, the contents of the follow ng
is displayed on the data display
i ndi cators:
e The P Register when the P switch
is up.
@ The | Register when the | switch
is up and P is down.
e The general -purpose register selected
by the GP REGQ STER swi tches when the
P, I and M switches are down.
’ - HALT Momentary when the CPU is in the run mode, pressing the
switch HALT switch stops program execution at the
completion of the instruction in process.
#*Operative only wher the LOCK/ON/OFF switch is in the ON position and the
CPU is in the halt mode |
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Table 3-1. Processor Control Panel Functions (Sheet 5 of 5)

_Punction

%hen the CPU is in the halt mode:

@ 1f the M switch is selacted, pressing the
HALT switch ‘increments the P Register and
initiates a rsad/restore memory cycle. This
has the effect of stepping through the
memoxry and displaying *he contents of each
successive location on the data display
indicators.

Staepping through memury in this way displays
the contents of successive locations but
doas not enable writing of data into memory,
even if the MODE switch is set to WRITRE.

@ If the M switch is not sgselected, praszing
the HALT switch causes one instruction to
be executed. This instruction is in the
memory location specified by the contents
of the P Register. Aiter execution of the
ingtruction, the P Register specifies the
iocation of the next instrxuction to be

executed.
RESET - Momentary Pressing this switch when the CPU is in the
gwitch® halt mode effects the CPU logic as follows:

@ Resets the arithmetic overflow flip-flop.
® Resets the memory control flip-flops.

© Resets the automatic program-lcad £1lip-
flop and indicator.

@ Sets all N-Register flip-flops (unmasks
all interrupts).

Resets all interrup* flip-flops.
Resets the interrupt control seqguencer.

Raadies the instruction-trap interrupt
for service.

@ Readies the power-fail/restart interrupt
for service.

® Resets all device controllers on the 1/0

bus.
MON Momentary vWhen pressed, starts automatic program execu-
switch® tion with the instruction at the memory location

gpecified by the contents of the P Register.

tOperative only when the LOCK/ON/OFF switch is in the ON position and the
CPU is in the halt mode.
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parforn program loadirg as follows:

1. Determine the type of ROM in the system: single-segment,
four-segment, or two-segment. The TTY program is resident
in the following ROM segments:

® Singlie-szegment ROM: segment I.
e Pour-segment ROM: mﬁ I.
® ‘Tuwo-segment ROM: segment II.
2. Perform program lcading procedures for a specific ROM as
followa:
e Single-segment ROM - perform step 3.
e Pour-segment ROM - perform step 4.
e Two-segment ROM - perform step 5.

3. Perform automatic loading of an absolute program using a
single-segment ROM as follows:

a. At the procaessor control panel, set the LOCK/ OV OFF
switch to the ON pcsition.

b. At the TTY, place the punched tape copy of the appro-
priate absolute program in the TTY paper tape reader
with any portion of the blank leader over the read

atatian .
& W P W "

c. Apply power to the reader mechanism by setting the
LINE/OFF/LOCAL switch to LINE.

d. d. Set the START/STOP/FREE switch to START.

e. At the processor control panel, press the HALT switch.

f. Press the RESET switch.

0. Set the SENSE switches as shown in Table 3-2, to enable
the desired function.

h. Set the P, |, and M switches down.

i Lift and release the LOAD switch. A carriage return
(CR) and linec feed followed by a question mark are
printed out on the TTY.

j. At the TTY keyboard, type a period {.) to specify
loading from the TTY paper tape reader.

The punched tape is read by the TTY paper tape reader.
When the checksum of the end-of-tape record is read,
tape moti on stops and the processor: either halts or
begins execution from the transfer address, depending
on the setting of SENSE switch 2.

The program loads into the processor core memory.

k. If the operator desires to verify a tape after loading,
proceed to step 1.

. lLoad the tape as described previously with SENSE
gwitch 2 up.
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Table 3-2. SENSE Switch Settings, Single-Segment ROM

SENSE Mtch Settings (1)

Retivity 8 4 2 1
Branch to transfer address after - - D D
lcad.
Read tape and verify previous - - D U
load.
Halt after load. - - . U D
(1) D=down, U=up

m, Rewind the tape and load it a second time with SENSE
switch 1 up.

If an erxror is detectsd during either load operation,
the processor halts with the I Register set to one of
the values listed in Table 3-3. If loading is suc-
cessful, the I-Register value is $l.

4. Perform automatic loading of an absolute program using
four-gegment ROM as follows:

a.  Ready the program On the input device (steps 3a
thru 3d).

b. At the processor control panel, press HALTt hen
RESET.

C. Set the SENSE switches as follows:

e 8 down.
@ 4 down.

@ 2 up if it is desired to halt the program just
loaded before control is transferred to it.

e | upif it is desired to halt the program to
inspect and/or enter configuration data into
the procegsor A and B Registers.

d. set P, I, and M down.

e. Lift and release LOAD. If SENSE switch 1 is down,
the program loads into the processcr core Memory.

A halt occurs with any of the I-Register values shown
in Table 3-4.
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Table 3-3. Tape Load Halts,

Si ngl e- Segment  ROM

1-Register Value

Meaning

$1
$¥F

Successful load.
Checksum exror.

Verify exror.

I/0 instruction rejected.

1oad error.

Table 3-4. Tape Load Halts,

Four - Segnent ROM

I-Register
Value Meaning Recovery
2 Enter configuration data in | Enter data and press

A Register. RUN.

$3B Halt prior to branching to | Press RUN.
program.

$F Bad checksum on last record.| Restart ROM.

$F Check checksum on record Restart ROM by press-
last read. ing RUN.

$0' I/0O instruction reject. Restart ROM gt P=$55.

f. Enter or inspect
B

® A Register:.
Bits Use
0 thru 3 Unused.
4thru 7 Interrupt line.
8 thru 9 Unused.
10 thru 15 Devi ce address.

e B Registe - Not used..

g. Press RUN. The programloads into the processor

core memory.

5. Perform automatic loading of am absolute progr am using two-
segment ROM as follows:

a. Ready the programon the input device (steps 3a

thru 3d).

configuration data in the A and

(s INFORMATION SYSTEMS
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b.
Co

4,

sat the SEMSE switches as follows:

@ 8 up.
e 4 up

® ' up i€ it is desixed to halt the program
j ust loaded before control is transferred
toit.

® 1 down,
Set P, I, and M down.

Lift and release LOAD. The program loads into the
Pprocessor Core MEmMOrY.




SECTION 4
| NSTALLATI ON

4.1 GENERAL

Thig section provides the basic installation procedures and asso-
ciated information  for the DDIO Subsystem.

4.2 SITE REQU REMENTS

8ite requirements applicable to the DDIQ Subsystem are listed in
the following paragraphs.

4.2.1 Environnental Requirements

Temperature and humidity limitations for the DDIO Subsystem are
as follows:

Environmental

Characteristic Storage Operation
Temperature: ~329C to +57°C +20° to +35°C
Humidity: 5 to 90% relative 30 to 90% relative

without condensation without condensation
4.2.2 Power Requirenents

Power to the DDIOC is provided by the IS/1000 power supply through
connector Pl4, The 1S/1000 power supply rectifier assembly requires
input powsr of 115 % 10 Vac, 55 % 8 Hz at 6.6 A maximum.

Power to the DDIOB is provided by the Communications Power Supply.
The Communications Power Supply requires input power of 115 ¢ 10 Vac,
S5 + 8 Hz, at 4.5 A maximum,.

4.3 UNPACKI NG AND PACKI NG

Carefully remove packing materials, braces, and/or fastening mater~
ials. Store reusable materials with shipping containers.

%hen shipping equipment, ensure that insulation and container are
fully protective.

4.4 CABLI NG

DDIO Subsystem cabling is shown in Figure 4-1. Pin assignments for
PC board connectors are provided in Appendix B. Cable assembly
wire lists appear in Appendix C

4.4.1 1/0 Bus
I/0 bus cabling from the processcr to the DDIOC is accomplished by
50-conductor ribbon cables with PC connectors. The I/0 bus is dis-

tributed on two cables from the processor to connectors J1 and J2
on the controller assembly.
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Figure 4-1. DDl O Subsystem Cabl i ng
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4.4.2 DDIOC/Card File

Edge comnector J1l on the DDIOC attaches to connector J2 on the
first card file transceiver board using the Data cable assembly
{104199). DDIOC edge connector J12 attaches to comnector J1 om
the first card file transceiver board uasing the Control cable
agsenbly (104198},

Bdge connector P14 on the DDIOCC plugs into the power backplane
receptacle J14, coupling the pbrod to the chassis power supply.

4.4.3 Conmunications Power Supply/Card File

Power cables 101596 utilize connectors J3 and J4 on the Communica-
tions Power Supply. Connector J3 attaches to the first card file
and, if necessary, J4 attaches to the second card file. The card
file ends of the cable are branched and terminated with press-on
texrminals. Each branch is identified with the mnemonic of the

caxd file backpiane terminal to which it connects, e.g., the branch
tagged as GND A connects to terminal GNDA.

4.5 PATCHI NG

The DDIOC contains manually alterable patches for the CPU DDIO
address, common interrxupt response to the CPU, and DDIO identi-
fication response to the CPU., These patches are installed at the
time of installation and reflect the system configuration. 1If
system requirements change, the patch jumper wires are changed to
conform to the new configuration. The patch connections are shown
in the System Configuration Specification.

The location and function of the patches used are lised in

Tabl e 4-1. specific requirements for each of the three patch
functions are as follows:

4.5.1 Device Address Patches

Patches in board locations 4A and 4C form the A address decode.
Patches in board locations 4D and 4B form the B address decode.

4.5.2 Input Interrupt Patches

A dirxect interrupt line assigmment, or common interrupt line
assigmment is selected by a jumper on the patch in location 7A.
The jumper may be chainged to conform to the system configuration.

4.5.3 1C Response Patches

when a common interrupt line is used, a jumper in the patch at
either location 7B or 7C is installed. The controller designation
may be changed teo conform to the system configuration.

4-3
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Table 4-1. DDIOC Patch Locations and Functions

Device address A, 4ac
Device address A, an
Device address B, DAOO y 4p
Device addxonn.mmm DAOS 4D
‘ Input uanm. lcvcla th:u 15 A
ICI response, DIBOO thru DIBO7 7
ICI response, DXBO8 thru DIB15 ) 7C
: T A SR " | Refer to Appen-
e, ~ dix D1, Sheet 2.

4.6 ADJUSTMENTS AFTER | NSTALLATI ON

After installation of the DDIO assemblies, verify correct communi- |
cations power supply voltages as described in GTE/| S manual B0037.

4.7 TESTS AFTER | NSTALLATI ON

After installation or a prolonged idle period, executeé the perform- I
ance tests described in Section 6.

4.8 REMOVAL AND REPLACEMENT

The following paragraphe describe removal and replacement of the
various DDIO Subsystem assemblies.

WARNI NG

© Before performing any procedures desoribed in thie sectionm,
all power must be removed from the unit and chaseis.

® When removing power cables, always remove commector from
power source first.

Failure to observe these warninge can result in injury to per-
eonngl and/or damage to equipment.

CAUTI ON

All units and cabling must be handled with oare to prevent dam-
age. * Comector contacts must be kept oclean and unobetructed.

4.8.1 Renpval, DD OC
To yemove the DDIOC PC Board from the chassis:

1. Set the processor control panel LOCK/ON/OFF switch
to OFF.
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4,.8.2 Installation,

BEPT 1976

2.

3.
4.

5.

6.

nmmmmmumms

a. Unscrew two large thumbscrews on far left- and right-
hand sides of panel, Be sure to support the panel
with one hand while locsening the screws since they
mmwlymonlwmml

b. Carefvrlly disconnect cables J1, J2, and J3 attaching
the panel to the CPU

c. Disconnact cable from Regulator Boaxd coamnsctoxr J7.

Remove the PCBA retaining bracket (left side).

Disconnect all cables from the front and rear of the
boaxd.

From the front of chassis, pull evenly on both sides of
the board. After the board disengages from the backplane
power connector (J14), it should slide out easily.

Place board on cushioning or in an appropriate container.

DDl CC

To install the DDIOC PC Board in the chassis:

1.

2.

3.

4.

S.

6.

7.

Set the processor control panel LOCK/ON/CFF switch to
OFF.

If the control panel obstructs access to the PCBA slot:

&, Unscrew two large thumbscrews on far left- and right-
hand sides of panel. Be sure to support the panel
with one hand wvhile loosening the screws since they
are the only support for the panel.

b. Carefully disconnect cables Jl, J2, and J3 e*taching
the pansl to the CPU.

c. Disconnect cable from Regulator Board connactor J7.

Clean all PCBA connectors with a cotton swab dipped in
Freon TF or isopropyl alcohol.

Guide the rear (Pl4 connector end) of the board into the
chagsis slot making sure the board is properly engaged
with the guides on both aides of the board,

Gently slide in the board until the power connector (Pl4)
contacts the chassis backplane power connector (Jl4).

Press firmly on the front of the board until it rests
completely in J14.

Install the PCBA retalning bracket (left side).

Connect all cables to PCBA.

4-5
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4.8.3 Renoval,

If the control panel has been removed:

8. Conpgct cable to Regulator Board connector J7.

b. Carefully connect cabies J), J2, and J3 from the coatzol
panel to the CPU.

c. Supperting the control panel with one hand, install and
tighten two large thumbacrews on far left- and right-
hand sides of panel.

Card File PCBA

To ramove a PC board from a DDIO card file:

1.
2.
3.
4.

Turn power off.
Remove card file front cover.
Disconnect cable(s) from front of board.

Pull evenly on top and bottom of board. After board dis-
engages from backplane connector, it should slide out easily.

4.8.4 Installation Card File PCBA

4.8.5 Renoval ,

NOTE: Card file elot poeitions for DDIO Subsyetem PC boards are

provided in Figure 4-2.

To install a PC board in a Line Switch card file:

1. Turn power off.
2. Guide front of board into proper card file position. Check
that board is properly engaged with guides on top and bottom.
3. Gently slide board in until it contacts backplane and card
file. Sliding should be smooth and easy. If obstruction is
encountered, do not force board. Remove and investigate
problem.
When board contacts backplane, press firmly on board until it
seats completely in backplane connector.
. Connect cable(s) to front of board.
. Install card file front cover.
Card File

To remove a DDIO card file:

1.
2.
3.
4.

5.
6.

Turn power off.
Remove all boards from card file (paragraph 4.8.4)
Swing Communications Power Supply out to servicing position.

Disconnect power connections from rear of card file
backplane.

At front of cabinet, remove four screws from card file.
Carefully lift card file out of cabinet.

INFORMATION SYSTEMS

R



FIRST
FILE

SECOND
FILE

SLOT POSITIONS

7189|110 17[18)19 20| 23124
B8
ul &
S|Aa
Els
Xic
Tle
5 !
D|g
R R
T
tlr
RIA
MmN
ilS
N{C
M
olVv
RIR
RO T Lo e
DIGITAL OUTPUT DIGITAL INPUT
BOARDS BOARDS

TWO CARD FILE CONFIGURATION

SLOT POSITIONS
718j91(10 1711819120 23)24
T
TR
RIA
N
Mls
N|E
2
olE
RlR
A g o ————
DIGITAL OUTPUT DIGITAL INPUT

BOARDS BOARDS

SINGLE CARD FILE CONFIGURATION
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4.8.6 Installation,

4,8.7 Renoval,

4,.8.8 Installations,

4.8.9 Renoval,

Card File

To install a Line Switch card file:

1.
2,

3.
4. .

5.

6.

Turn power off,
At front of cabinet, carefully position card f£ile between

 vertical mounting rails at desired location. Mounting

flanges of card file must be on outside of vertical
mounting rails.

Secure card file with four screws through mounting flanges.

At rear of cabinet, swing Communications Power Supply out
to servicing position.

Connect all power supply connections to rear of card
file backplane (Figure 4-1).

Inistall required boards in card file (paragraph 4.8.4).

Communi cations Power Supply

To remove a Communications Power Supply:

1.

2.

3.
4.

Set PWR switch on communications power supply to off
(down) position.

Remove two #10 screws on right-hand flange of power suopply
and swing out to servicing position.

Disconnect all cables from rear of power supply.
Carefully lift power supply off hinges.

Communi cations Power Supply

To install a Communications Power Supply:

1.

2.
3.
4.

Set PWR switch on communications power supply to off
(down) position.

Carefully install power supply on hinges in cabinet.
Connect all cables to rear of the power supply.

Secure right-hand flange of power supply to cabinet
with two #10 screws.

Communi cations Power Supply PC Boards

To remove the Communications Power Supply PC Boards:

1.

2.

3.

Set PWR switch on communications power supply to off
(down) position.

From front of power supply, remove retaining bar, secured
by two fasteners.

Pull evenly on both top and bottom of board. After boaxd
disengages from motherboard, it should slide out easily.

SEPT 1976
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4.8.10 Installation, Conmmuni cati ons Power Supply PC Boards
To install Communications Power Supply PC Soards:

1. - Set PWR switch on communications power supply to off
(dowm) poaitiom.

2. Guide front of the board into proper chassis position.
Ensure that board is properly engaged with guides on
top and bottom.

3. Carefully slide board in until it contacts motherboard.
Sliding should be smooth and easy. If an obstruction is
encountered, remove board and investigate problem.

4. Press firmly on PC board until it seats completely in
motherboard assembly.

S. TInstall board retaining bar and secure with two fasteners.

4-9 / (4-10bl ank)
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SECTION 5
MAI NTENANCE

5.1 GENERAL

This section containg preventive an: corrective maintenance infor-
mation. Corrective maintsnance information in this section is
limited to i~.la:luy and correcting assembly-level malfunctions.

5.1.1 Muintenance Procedure

Figure 5-1 is « maintecaacy guide for the DDIO Subsystiem. The
procedural flow is st h »hat only correctly operating equipment
will allow the service :.»rzsentative to "end" maintenance.

The reference column of Figure 5-1 directs the user to supporting
sections a.d paragraphs of this manual, unless ctherwise noted.
When a reference is made to "manuals supplied with the equipment",
the other manuals supplied depnd on the system configuration. All
applicable manuals are listed on Document Configuration Records
sent with the support documentation.

5.1.2 Service Logs and Reports

Maintenance of a service loy is recommended in which to record
daily, the length of service of the equipment, and, if convenient,
the type of programs being run. This log can be used to lalp
determine preventive maintenance periods and to register the
length of service between failures. Recoxding the type of appli-
cation program being run (if more than one is used) may show a
trend of equipment failures during certain types of programs.

Sexrvice reports to establish a case history for each unit should
be kept by the user. These records should include particulars of
all work done on the equipment and should be kept up-to-date as

a useful reference for the service representative.

5.2 PREVENTIVE  MAI NTENANCE

Preventive maintenance includes periodic inspection, cleaning, and
testing to verify proper operation. Associated with these tasks
are the maintenance of service logs and reports that can be used
to indicate performance trends.

5.2.1 Periodic Mintenance

Tabl e 5-1 contains a preventive maintenance checklist with proce-
dures to be performed at specified intervals to help ensure that
satisfactory operati-g conditions are maintained.

5.2.2 Measuring Power Supply Voltages

Power supply voltages for the DDIOC can be measured at the backplane
power connector, Ji4, through access holes in the back panel of the
chassis. Table 5-2 lists the normal voltage for each test point.

Communications power supply voltages are measured at the test points
provided on the front of the power supply chassis. The normal volt-
age present at each test point is listed in Table 5-3.

5-1
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Table 5-1. Preventive Mintenance Checklists

Task Intexval Procedure
Execute As reguirzed. Executs the appropriate perform-,
pexformance ance test. aivem in Section 6,
test. af¢ter maintenance has been pex-

formed or aftsr the unit has been
idle for an extended period.

Inspect cables. 4 months. 1ook for frayed cables and wires.
Check to be sure that no wires
axe sgueezed between structural
members. Inspect conenctors for

damage.
Measure power 12 months or Refer to paragraph 5.2.2.
supply veltages. during trouble-
shooting periocds.
Inspect 12 months. Verify that there are no bent or
connegctor spread connector pins, particu-~
pins. larly on plug-in IC connectors.

Careless installation often causes
spreading of pins.

Clean 12 months. Dissolve and wipe away grease
COnnectorad. deposits with a cotton swab dipped
in Preon TF®* or alcohol. All
connectors are gold plated and
must not be burnished.

Inspect 12 months. | Verify that discoloration of
resistors coding bands or loss of coating
(indicating abnormal power dis-
sipation) has not occurred.

*Do not use Preen on i conhectors

Tabl e 5-2. Power Backplane Test Points

Test Point Output
Ground
+5V +5.0 + 0.5 Vdc
PFR (power failure reset) +5 Vdc (normal)
60HZ (clock aigmal) 60 Hz at +15 + 2 Vac
RBSET (master) +5 Vdc (norxmal)
=12V -12.0 + 0.6 Vdc
+12v +12.0 + 0.6 Vdc

56 ser 1976 -
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Tabl e 5-3. Conmmuni cations Power Supply Voltage Measurenent Points

| sest Point | source of signal (board) | voltzge or signal I
' ™l +10-Vac rectifier and +5-Vac +5.00 + 0.05 Vdc
regulator ‘ -
™2 +5-Vdc regulator {1} +5.00 + 0.05 Vdc
T™®3 +5=Vdc regulator (2) +5.00 + 0.05 vdc
TP4 +12-Vdc rectifisr and regulator +12.00 + 0.12 Véc
™5 =12-Vdc rectifisr and regulator =-12.00 + 0.12 Véc
CoM (TP6) Hotherboard Common reference I

5.3 CORRECTI VE MAI NTENANCE

Information in the following paragraphs is provided to aid in iso-
lating DDIO Subsystem malfunctions and correcting those malfunctions
to the assembly level.

5.3.1 Fault Isolation

The following preliminary tests and chaecks should be performed to
.help eliminate simple problems:

@ Check switches and controls on all units to be sure that
gettings are correct for the application that is failing.
Occasionally something as simple as a reguired switch
setting is overlooked when running the system.

® Check I/0 and powar connectors to be sure that all con-
nectors are firmly seated at the proper raceptacles.

e Verify that all units are connected to & correct source
of power.

The heart of fault isolation is the performance tests. A compre-
hensive set of performance tests have been developed for the DDIO
Subsvstem. Descriptions of these test programs and instructions for

their use are provided in Section 6.

Occasionally, a general failure of the equipment is encountered,
involving the power supplies or a basic timing signal. Power supply
maintenavce and general signal tracing procedures are provided in
GTE/1IS manuals AO003 and B0037.

Logic diagrams for the DDIO Subsystem are provided in Appendix D.

5.3.2 Servicing

G INFORMATION SYSTEMS



5.3.2.1 DDl CC
20 ingtall the DDIOC in the tast slot, perform the following:

1. Remove DDIOC by performing the procedures of paragraph 4.8.1
2. Slide chassis from cabinet.
3. Rsmove chasais top cover.

4. Install DDIOC in test slot by performing the procedures of
par agraph 4. 8. 2.
5. Set processor control panel LOCK/ON/OFF switch to ON.

6. When servicing has been cempletsd, install DPIOC in oper-
ating position by reversing the preceding procedures
5.3.2.2 Communi cations Power Supply

Servicing information for the Ccmmunications Power Supply is pro-
vided in GTE/ IS manual B0037.

5.3.3 Trouble Analysis

5-8

- Tegt programs can produce one of thr«e rer ts, as described in the

Analysis of trouble discovered during fault isolation is considered
for three types of failures:

@ Test program failures.

® Signel failures.
® Physical/mechanical.

5.3.3.1 Test Program Failure

following paragraphs.

If a test program loads and executes with no error indications, the
wrong board may have been tested or the fault may be in the user
application ‘program. Unless a user program has previously operated
successfully, the program should be considered the probable cause
of the failure. Refer to paragraph 5.3.4 or program trouble-
shooting suggestions.

If a test program loads and executes with normal error indications,
the fault is probably within the board being tested.

If a tezt program cannoct be loaded properly, or if execution of a
pvogram leads to gross error indications or erratic performance,
the test must be considered inconclusive. Try again to load and
execute the test program. If the same results are obdbtained, a
larger system malfunction may be indicated.

Continue with trouble analysis steps to establish whether the DDIO
Subsystem is actually at fault.




5.3.3.2 Signal Failures

Incorrect signals from peripheral eguipment must be diagnosed and
corrected using manvals supplied with the equipment.

5.3.3.3 Physical / Mechani cal Failures

Broken wires, damaged components, loose connectors, etc. are self
indicative of the required solution. Cable wire lists are provided
in Appendix C

To to determine what causaed tha trouble or, at least, try to rule
out the trouble as a aymptom of a more serious problem.

5.3.4 Programs Troubl eshooting

When a problem occurs while running an application program and the
suspected equipment successfully executez the test programs pro-
vided, the application program must be considered the proiable
cauge of the failure.

One method of debugging a program is the progressive insertion of
branch instructions around each major section of the program.

NOTE: When troubleshcoting in this manner, be careful not to
bransh around essential controller initialimation
instructions.

Once the general area of the fault is determined, the specific
instruction(s) causing the failurs must be found. Detailed know-
ledge of the specific program is needed to continue an analysis.

The task of finally producing a working program may bscoms the
responeibility of a progremmer; however, the service representative
should verify whether the program has thus been eliminated as the
cause of the fallure.

5.3.5 Repair

Repair of the DDIO Subsystem below the assembly level is beyond the
scope of this manual. When component-level troubleshnoting and
replacement are required, the service representative must rely on
his training and experience, his gkill with test equipment and his
ability to use the system support maintenance documentation.

5.3.6 Verifying Proper Operation

An important last step in any maintenance procedure is to follow
repairs with a performance test. This ensures that all faults
have been isolated and corrected by verifying proper equipment
operation. Refer to Section 6.

-9 5-10 BLANK
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SECTION 6
PERFCRVANCE TESTS

6.1 GENERAL

This section describes the DDIO performance test program (TESDDIO).
Test operating procedures and an explanation of error indications
are also included. ~

A performance test should be run after:
® The subsystem units are installed.
@ An exterded idle periocd.

@ Corrective maintenance has been performed.

6.2 DESCRI PTI ON

The TESDDIO program provides a check of the performance of DDIO
components and its interfaces. The test program is comprised of
a series of test subprograms dasigned to exercise specific DDIO
component functions. Error codes enable isolation of faults.

TESDDIO iz executed by the processor under control of the Test
Executive Program (T2SEXC). -

Brief descriptions of the TESDDIO test routines are provided in the
following paragraphs.

6.2.1 Command Acceptance Test (CA)

The CA test subprogram executes all I/0 instructions that the DDIO
recognizes. It checks the proper operation of the command, address,
and ERO circuits. The program detects an error if the DDIO does
not respond with an EKO signal for a legal instruction. The command
error is printed. EBach accepted address causes & program halt.
Operator verification is required.

6.2.2 Goup Selection Test (GS)

The GS test checks the DDIO group selection circuits. All groups
are selected by a programmed EDF Command word instruction.

After a group has been selected, a programmed RDS instruction obtains
the device status to verify correct group selection. All 16 groups
are checked incrementally in this manner. Errors may be printed

en the TTY.

6-1
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6.2.3 Increnent Group Test (1GQ

The IG test checks the incrementing circuits of the group select
counter after each WTO and WTI inetruction.

Group 0 is automatically selected. A programmed WIO instruction is
produced te advance the select counter. An RDS instruction follows
to check tha counter status. The two instructions are repeated until
group 15 is reached. The same process is used with the WrI imstxuc-
tion. Errors may be printed on the TTY.

6.2.4 Mve Bit Test (MB)

The MB test selects an input and output group and transmits bit 15.
It th''n checks that the bit is returned. This procass is repeated
for ail bits of the group. The bits are left shifted into and stored
in the processor A-Register. Errors may be printed on ths TTY.

6.2.5 Incrementing Pattern Test (IP)

The IP test selects an input and output group, and then sequences a
bit through the loop. The bit position is compared with a bit in
the A Register. Any mismatch may cause an erroxr to be printed on the
Y. The count is incremented by one bit until count S$FFFF is
reached.

6.2.6 Basic Test (BT)

The BT test program enables sequential processing of all test programs.
The CA test is performed checking only the configured address. Errors
may be printed on the TTY.

6.2.7 Internediate Test (IR

The IR test checks the intermediate register (output data buffers) in
the controllex. An EDF CWD selects a group. A WTO with a value of
$0000 is then produced. A WPI~-7 is produced tc allow comparison of
the contents of the data buffers and A-Register. Data is shifted left
and stored in the A-Register. Errors may be printed on the TTY.

6.2.8 Select Test Mdule Test (SM
By entering SM, the operator may select the sequence in which the
tes: programs are executed. In addition, the passes of the test
program may be specified.

Up to thirteen test programs may be executed in one pass.

6.2.9 Error Queue (EQ
Accumulated arrors up to a maximum of ten, together with the total
error count, are printed on the TTY after the operator types EQ (CR)

in response to RUN. The errors are accumulated gince the last EQ
test.
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The error queus tabls is cleared after each routine. The maximum
sumber of errors accumulated is $PFFFF. The erxrroxr count goas to
40000 on the detection of the next exror.

6.3 PREREQUI SI TES

The following squipment, or equivalent, is rsquired to perform
TBSDDIO:

GTE/IS Model IS/1000 Communications Processor (with 8K
memory) which includes a GTE/IS Modsl 4821-01 Processor
Contrel Panel (102291).

Teletype Corporation Model ASR/KSR-33 or ASR/KSR-35 Tele-
typewriter Set (TTY), modified to include a TTY interface
(100505) .

GTE/IS Model 5210-01 Utility Controller and Distributor.

DDIO Test Cable Assembly (104208) for MB, IP, BT, and SM
tests.

A Tektronics Model 7403N oscilloscope, or equivalent, is recomaended
test equipment for troubleshooting.

An extender assembly, 101158 or equivalent, is recommended for
troubleshooting card file PC board errors.

The TESDDIO and T2SEXC tape is raquired to perform TESDDIO.

6.4 TEST SETUP

The normal_test setup for performing the TESDDIO test program is
shown in Figure 6-1.

6.5 OPERATI NG PROCEDURES

General procedures for performing TESDDIO are provided in the
following paragraphs. Test operation options are provided in
par agr aph 6.6.

At the processor control panel, set the LOCK/ON/OFF switch
to ON.

At the TTY, set the LINE/OFF/LOCAL switch to LINE.

~ At the processor control panel, set all the SENSE

switches to the down position (off).
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7.

When T2SEXC and TESDDIO are loaded, via the available media,
enter the desived control parameters via the TTY keyboard,
followed by a CR. The input fcrmat and meaning of each
control parameter are listed in Table 6-1.

ROTE: If an error is made in an operator input, an up-
arrow (4 ) may be typed at the TTY, followed by
the correct entry.

%hen the last control parameter has been entered, the TTY
printa out:

RUN

At this point, TESDDIO has been configured and T2SEXC is
ready to accept & selected test.

At +  “rocessor control panel, set the SENSE switches as

ghow. .. lable 6-1. “to ena;].e the function desired.

At the TTY, type the two-character test identifier
(Tabl e 6-3) for the test routine to be run, followed by
a comma, in response to RUN.

Type a dacimal number from 1 thru 32767 (pass count)
followad by a CR. This entry specifies the total number
of test cycles to be performed and initiates execution of
the test specified.

Permissible responses to the RUN statement are as follows:
e RUN ID, PASS COUNT
e RUN ID CRr.
e RUN CR.

If the pass count is omitted (RUN ID CR), the test is
repeated until halted by the operator or an error is
detected.

If the RUN CR response is used, the program executes
the test previously specified.

During dﬁocut:l.on of some test :';outines, the program may
reguire action by the gperator or provide information
pertinent to the test. Table 6-4 1ists the headings that
may be output and indicates the proper action required

or gives their meanings.

On completion of the test, the TTY prints out:

COMPLETION

6-5
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Table 6-1. TESDDIO Control Paraneters (Sheet 1 of 2)

Control Parameter Request

Operator Input

PDIO OUTPUT DEV. ADDR=

DDIO INPUT DEV. ADDR=

OUTPUT INTERRUPT ENABLED
(Y OR N)=

DDIO OUTPUT INT LINE=
DDIO OUTPUT ICI BIT

ASSIGN.=

INPUT INTERRUPT ENABLED
(Y OR N) =

DDIO INPUT INT LINE=

DDIO INPUT ICI BIT

NOTE: The device address is entered in
hexadscimal values, all others are
entersd in decimal. Either number
system ocan be used if the conver-
aion to an equivalent system is

All control parameter inputs must
be followed by a CR.

Decimal (0 thru 63) or hexadecimal ($0 thru
$3F) number of DDIO output device address.

Decimal (0 thru 63) or hexadecimal ($0 thru
$3F) number of DDIO input device address.

Y for a direct interrupt.

or

N for an I/0 interrupt.

Decimal (8 thru 15) or hexadecimal ($8 thru
$F) number of DDIO interrupt level (A-bus
interrupt to processor).

pecimal (0 thru 15) or hexadecimal ($0 thru
$F) number of DDIO common output interrupt
line A-register bit.

or

N if an output ICI is not to be checked.

Y for a direct interrupt.

or

N for an I/0 interrupt.

Decimal (8 thru 15) or hexadecimal ($8 thru
$F) number of interrupt-level (A-bus inter-

rupt to processor).

Decimal (0 thru 15) or hexadecimal (SO thru

ASSIGN.= $F) number of DDIO common input interrupt
line A-register bit.
or
N if an input ICI is not to be checked.
6-6
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Table 6-1. TESDDIO Control Paraneters (Sheet 2 of 2)

Control Parameter Reguest

Operator Input

ENTER HIGHEST GROUP (0-15) | Highest number of the output driver groups

D06 GROUP= used.
DI6 GROUP= Highest number of the input driver groups
used.

Tabl e 6-2. TESDDI O SENSE Switch Settings

SENSE Position of Switch
switch up (On) Dowm (Off)

1 Error halt.* Continue.

2 Suppress message printout. Suppresses both Enable error
error message and test completicn message message print-
printouts. Overrides SSWl1 testing. out (except

$000A) .

4ue Repeat test routine. If an error is detected, Continue.
the program repeats the test to the point of
error.

8 Abort test in progress. The program returns Continue,
to T2SEXC. RUN prints out.

after the processor RUN switch is pressed.

will repeat.

*The message is printed (except for error $000A) and the test continues

*#Senge switch 4 has priority over the pass count feature if set prior to
test completion. If set during BT test, the routine being executed

Tabl e 6-3. TESDDI O Subprograns

Subprogram

Tast Identifier

Command Acceptance

Group Selection

Increment Group

Move Bit

Incrementing Pattern

Basic Tests

Intermediate Register Check
Select Test Module Test
Error Queuing

Ca
GS
IG
MB
IpP
BT

IR
sM
EQ
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Tabl e 6-4. TESDDI O Qperating Interface Qutputs (Sheet 1 of 2)

A valid input can be entered
following the question mark.

RUN ADDRESS CHECKING
FEATURE (Y OR N)=

Enter Y, CR to cause an incre-
mental advance of each address
from O thru 63 performed by an
RDS instruction. If a halt
occurs, check A-Register for
valid address.

Enter N, CR to address DDIO
only by the configured address.

OUTPUT GROUP=

INPUT GROUP=

IS TEST CONNECTOR ON ?
(Y OR N)

Enter digital output card
(group) number (0 thru 15) to
be tested, then CR.

Enter digital input card
(group) number (0 thru 15) to
be tested, then CR.

Connect test cable assembly
(104208) between designated
cards and enter Y, CR.

Entering an N, CR causes the
message to repeat until a Y
is entered.

Repeat test for each combina-
tion of input/output groups
tested.

OUTPUT GROUP=

INPUT GROUP=

Enter digital output card
(group) number (0 thru 15) to
be tested, then CR.

Enter digital input card
(group) number (0 thru 15) to
be tested, then CR.

INFCMATION SYSTEMS
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Tabl e 6-4. TESDDI O Qperating Interface Qutputs (Sheet 2 of 2)

Test cutput

Action Reguired/ieaning

(Y OR N)

SELECT MODULES TEST=

TEST=

IS TEST CONNECTOR ON ?

Cennect test cable assembly
(104208) between dasignated
caxds and enter Y, CR.

Entering an N, CR causes the
message to repeat until a Y CR
is entered.

Bnter directive or GO (to
repeat previous SM test),
then CR.

Enter another directive.

The TEST message is repeated
for a total of 14 times, or
until a CR is entered.

Repeat test for each combina-
tior of input/output groups
tested.

EQ *NUMBER OF ERRORS
DETECTED=$

*QUEUED ERRORS:
I REG=

Prints number of errors
detected.

Prints two digit error codes
up to a maximum of ten exrors.

6. 6 OPERATI ONS OPTI ONS

6.6.1

6.6.2 Hal ti

Contr ol

The following paragraphs describe optional operations that may be
performed during testing to aid the operator in using the test

program to his best advantage.

Par anet er

Control parameters regqussted by the program may be entered via a
pre-punched paper tape. This is accomplished using a feature of

the T28EXC program.

ng on an Error

The tape must contain the desired control
parameters, each followed by a CR.

As shown in Table 6-3, SENSE switch 1 may be placed in the up posi-
tion to cause the program to halt the test on detection of an error.

If the program halts on an error, the processor control panel RUN

or to continue.
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6. 6.3 Suppressing Message Printout

TTY messagée printouts may be suppressed by setting SENSE switch 2 wp
(Table 6-3). This prevents all messages (including test cempletion)
Sxom Boing printed aut an the FY. The message suspression feature

is especially useful vhen troubleshooting using an oscillescope.

6.6.4 Repeating a Test Routine

As shown in Table 6-3, a test may be continuously repeated by setting
SENSE switch 4 up. If an erzor is detected and SENSE switch 4 ie up,
the program repeats the test to the point of the errox. If the test
routine is divided into parts, only the part wvhere the error was
detected is repeated.

may be terminated by setting SENSE switch 4 down.

6.6.5 Aborting a Test

A test may be aborted at any time by setting SENSE switch 8 up. This
causes the program to abort the test in progress, printout the number
" of test cycles (passes) complated and return to RUN.

NOTE: After the test has been aborted and the program returned
to RUN, set SENSE switoh 8 dowm.

6.6.6 Resunption of Testing

If SENSE swatch 1 is up when a halt occurs, momentarily press the
procesgoxr control pansel RUN switch to continue.

When it is necessary to resums testing from a halt condition and

SENSE switch 1 is down, press the processor control panel RESET
switch, set P=$2 and press RUN. This returns the program to RUN.

NOTE: "he program may also be returned to RUN by typing B2
at the TTY.

A test c&r now be selected and executed.

6.6.7 Reconfiguring a Test
To reconfigure a test, proceed as followa:

1. At the processor control panel, momentarily press HALT.
2. Momentarily press RESET.

3. S8et P=$50.

4. Momentarily press RUN. The TTY prints out the first
statement for defining the test program configuration.
The test program can now be reconfigured.

6-10
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‘fest recenfiguration can also be accomplished as follows:

1. When RUN prints out on the TTY, type an up arrow (}).
This directive returns control to T2SEXC and a left-
arrow (=-) printe out.

2. ‘Type BO.

The program prints out the first statement for defining
the test program coafiguration. Tha test program can
now be reconfigured.

6.6.8 Returning Program Control to T2SEXC
o return program control to T2SBXC, proceed as follows:

1. A% the processox.control panel, momentarily press HALT.
2. |lMomentarily press RESET.
3. Sat P=$4.
4. Momentarily press RUN. The TTY prints out:
EXECUTIVE READY

P S—

The program is now under T2SEXC control.

6.7 ERROR | NDI CATI ONS

when the test program detects an error, an @rror message may be
printed out or the test may be stopped by an error halt, if these
functions are enabled.

NOTE: Momentarily preseing the procesaor control panel RUN
switoh resumse teeting begimning with the instruction
- following the one that failed.

then an error message prints out, the program continues on as if
the error had not occurred, unless the error halt function is
enabled. As a résult, a single erxror may propagate & number of
error indications.

Brror halts are identified by processor I-Register contents. Error
indicacions and fault isolation information are listed in Table 6-5,
by errex halt.

6.8 COWON |/ 0O LOG C VERI FI CATI ON

Successful completion of the tests given in the preceding paragraphs
validates the operation of the Common I/0 logic. Instruction
rejection in either test indicates a possible malfunction in the
Coammon I/0 Logile.
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Tabl e 6-5. TESDDI O Error Display and Troubl eshooting (Sheet 1 of 13)

Error Code
Display Por B
I-Register Brroz laessage and Troubleshooting Procedure
£0001 EDF CWD REJECTED
This imstructiona should be unconditionally accepted by
the DDICC if the correct address is used.
Prchable Cause
e The DDICC is not connected to the proceessor I/0
bus.
e Power is not present at the DDIOC.
© DDIOC address patches 4A td 4D not installed,
incorrectly wired, or damaged.
e Peailure of ingtruction decode or EKO logic
cizcuits in DDIQC.
iocalisation/Verification of Cause
On the DDIOC:
1. 8ync on STRB+ (6C-8).
2, Check that signal ADDA- (3B-8) has the same
timing pattern e2s STRB+.
3. Check EROP+ (8C-3) for a pulse during STRB+.
é&. Check ERO- (8C-4) for a pulse during STRB+.
$6802 EDF RST REJECTED
This instruction should be unconditionally accepted by
the DDIOC 1if the correct address is used.
Probable Cause
® The DDIOC is not connected to the processor
/0 bus.
® Power is not present at the DDIOCC.
® DDICC address patches 4A to 4D not installed,
incorrectly jumpered, or damaged.
@ Pailure of instruction decode or ERO logic
eircuits in DDIOCC.
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Table 6-5. TESDDI O Error Display and Troubl eshooting (Sheet 2 of 13)

Ezror Code

. Display Por
I-Register Erzor Message and Troubleshooting Procedure

Localization/Verification of Cause
On the DDIOC:

s

1. Sync on STRB+ (6C-8).

2. Check that signal ADDA- (3B~8) has the same
timing pattern as STRB+.

3. Check EDOF+ (8C-3) for a pulse during STRB+.
4. Check EXO~ (8C-4) for a pulse during STRB+.

$0003 WTO CMD REJECTED

This instruction should be unconditionally accepted
by the DDIOC if the correct address is used.

Prchable Cause

@ The DDIUC is not connected to the processor 1I/0
bus.

Power is not present at the DDIOC.

DDIOC address patches 4A to 4D not installed,
incoxrectly jumpered, or damaged.

@ Failure of instruction decode or EKO logic
circuits in DDIOC.

Localization/Verification of Cause

On the DDIOC:
10 Sync on STRB'F (GC-S).

2. Check that signal ADDB- (3C-8) has the same
timing pattern as STRB+.

3. Check EDOF+ (8C-3) for a pulse during STRB+.

4. Check EKO~ (8C-4) for a pulse during STRB+.

$0004 WTI CMD REJECTED

This instruction should ba unconditionally accepted by
the DDIOC if the correct address is used.
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Table 6-5. TESDDI O Error Display and Troubl eshooting (Sheet 3 of 13)

Brror Code
Digplay For
I-Register | - Erryox Message and Troubleshooting Procedure

Probable Cause

e The DDIOC is not connected to the processor I/0
bus.

Power is not pteiqnt at the DDIOC.

DDIOC address patches 4A to 4D not installed,
incorrectly jumpered, or damaged.

lf e 'Pailure of instruction decode or EKO logic

tacali.zqtion/%tification of Cause

l On the DDIOC:

1. Sync on STRB+ (6C-8).

2. Check that signal ADDA~ (3B-8) has the same
timing pattern as STRB+.

3. Check EDOP+ (8C-3) for a pulse during STRB+.
4. Check EKO- (8C-4) for a pulse during STRB+.

$0005 RDS CMD REJECTED

Thie .anstruction should bs unconditionally accepted
by the DDIOC Lf the correct address is used.

Probable Cause

®» 3 DDIOC is not connected to the processor I/0

¢ Power is not present at the DDIOCC.

® DDIOCC address patches 4A to 4D not installed,
incorrectly jumpersed, or damaged.

o Pailure of instruction decode or ERO logic
circuits in DDIOCC.

Localization/Verification of Cause

On the DDICC:

1. Sync on STRB-1 (6C-8).

2. Check that signal ADDA- (38-8) has the same
timing pattern as STRB+.

3. Check EEROF+ (8C-3) for a pulse during STRB+.
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Table 6-5. TESDDI O Error Display and Troubl eshooting (Sheet 4 of 13)

- bDisplay
I-Bagiater Brror Message and Troubleshooting Procedure
$0006 ICI CMD REJECTED
This instruction should be accepted by the pDIOC if an
interrupt is present and the correct address is used.
Brobable Cauge
@ ‘The DDIOC is not connected to the processor I/0
bus.
@ DPower is not present at the DDIOC.
e Interrupt address patches 4A to 4D not installed,
incorrectly jumpered or damaged.
@ ICI patches 7B or 7C not installed, incorrectly
wired, or damaged.
@ FPailure of instruction decode or EKO logic
circuits in DDIOC.
Localization/Verification of Cause
On the DDIOC:
1. Sync on STRB+ (6C-8).
2. Check IADDA- (3D-12) if IINT+ (input interrupt) has
the game timing pattern as STRB+.
3. Check IADDB- (3D=10) if OINT+ (output interrupt) has
the same timing pattern as STRB+.
4. Check EKOF+ (8C-3) for a pulse during STRB+.
5. Check EKO- (8C-4) for a pulse during STRB+.
$0007 ICI ILLEGALLY ACCEPTED

This instruction was accepted without an interrupt present.
Preobable Cause

@ Incorrect jumpers, faulty installation, or damaged
7B and 7C ICI patches.

iocalization/Verification of Cause

On the DDIOC:

1., Ssync on STRB+ (6C-8).

2. Check ICI CMDA+ (2C-4) for same timing patterxn
as STRB+.
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Table 6-5. TESDDIO Error Display and Troubl eshooting (Sheet 5 of 13)

Bzror Code
Display Por
I-Register Brror Massage and Troublsshooting ¥rocedure

3. Check ICI CMDB+ {2B-4) for sams timing pattern
as STRB+.

4. Check both interrupt £lip-flops at 4E-5 and 4E-9
to ensure they are both false. If either is true,
check patch 7A for proper installation, miswiring,
or damage.

5. Check EXOF+ (8C-3) for a pulse during STRB+,

6. Check EKO- (8C-4) for a pulse during STRB+.

§0008 EDF X ILLEGALLY ACCEPTED
Oor
KFD X ILLEGALLY ACCEPTED
Illegal commands are accepted during the CA subprogram
tegt. The illegal command is denoted by an octal number
from 0 to 7 (denoted by X in message). The command is
the 0 field value on the instruction.
Probable Cause
DDIO address patching faulty.
Some other system controller address patching
faulty. _

© Address bus faulty.

Localization/Verification of Cause
On the DDIOC:

1. Sync on STRB+ (6C-8).

2., Check EKOF+ (8C-3) for negative level. 1If
positive during STRB+ time, perform next step.

3. Check ADDA- (3B-8), ADDB- (3C-8), IALDA- (3D-12),
and IADDB- (3D-6) for positive level during STRB+.

$0009 WTIT REJECTED
This instruction should be unconditionally accepted by
the DDIOC if the correct address is used.
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Table 6-5. TESDDIO Error Display and Troubl eshooting (Sheet 6 of 13)

. Dieplay For
I-Register Brror Message and Troubleshooting Procedure
Probsble Cause
@ The DDIOC is not connected to the processor I/0
busg.
e Power is not present at the DDICC.
@ DDIOC address patches (4A to 4D) not installed,
incorrectly wired, or damaged.
@ Failure of instruction decode or EKO logic in
DDIOCC.
localization/Verification of Cause
1. Sync on STRB+ (6C-8).
2. Check that signal ADDA- (3B-8) has the same
timing pattexn as STRB+.
3. Check EKOF+ (8C-3) for a pulse during STRB+.,
4. Check EKO- (8C-4) for a pulse during STRB+.
$O000AR No message printed

Occurs in the address test portion of the CA subprogram
test vhen the RDS command is accepted. The A-Register
contains the device address that EKO'd the RDS command.
This address must be operator verified to determine if

it is valid (a device with that address is in the system).

Probable Cause

@ This halt is a noxmal procaedural step. A-Register
addresses are compared with known addresses assigned
to system units. For incorrect comparisons, follow
the steps for localization/verification of cause.

Faulty address bus.

Same device including DDIO responding to invalid
address.
localization/Verification of Cause
On the DDIOC:
1. Sync on STRB (6C-8).

2. Chaeck EROF+ (8C-3) for negative level. If positive
during STRB+ time, perform naxt atep.

3. Check ADDA- (3B-8), ADDB- (3C-8). Both ghould be
positive.
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Tabl e 6-5. TESDDI O Error Display and Troubl eshooting (Sheet 7 of 13)

Brror Code
Display For
I-Register Error Meg .age and Troubleshooting Procedure
$000B IMNTERMEDIATE REG DATA ERROR SB: XuXX 1IS: Yyvy
A comparison of intermediate register (DDIOC) and output
data buffers input and output data (WTI~7) indicates a
trouble. SB data is read from A-Register, IS data from
B~Register.
Probable Cause
In DDIOC:
) Incorrect data entering register.
® Faulty register.
@ Faulty multiplexer.
External/interface or element:
@ I/0 bus.
localization/Verification of Cause
1. Sync on OSEQl- (6E-l).
2, Compare DBXX bits in buffer registers (pins 5, 9,
2, 12) 6E, 6F, 7E and 7F with SB bits on printout.
6E~5: ODBOO
6E-9: ODBOl
6E-2: ODBO2
6E-12: ODBO3
Connections/signals use same pattern for ODBO4 to
ODB0O7 for 6F, ODBO8 to ODBll for 7E, and ODBl2 to
ODBl15 to 7F. If comparison is correct, sync on
WPICMD+ (2F-5) and compare DIBXX bits at output of
select logic (pins 4, 7, 9, 12) of 8H, 7H, 6K, and
6M.
8H-4: DIBOO 6K~-4: DIBOB
8H-7: DIBOl 6K-7: DIBOS
8H-9: DIBO2 6K-9: DIB10O
8H-12: DIBO3 6K=12: DIBll
6M-1: DIBO4 7H-4: DiIBl2
6M-4: DIBOS 78-7: DIB13
6M-10: DIBO6 7H-9: DIBl4
6M~-13: DIBO7 7H=-12: DIB1S
6-18

G INFORMATION SYSTEMS




Table 6-5. TESDDI O Error Display and Troubl eshooting (Sheet 8 of 13)

Display For
I-Register Erroxr Message and Troubleshooting Procedure
!
? $000C EXTRA ICI BITS RECEIVED
! .
| A check is made when ah interrupt occurs and if any
L extra ICI bits are received an error occurs. The
| extra bits are in the A-Register with this halt.
i Probable Cause
‘ e DDIO ICI bit patches 7B and 7C incorrectly
0 jumpered, improperly installed, orx. damaged.
: Other units in system have faulty ICI patches.
‘ Faulty intexrupt bit.
| Localization/Verification of Cause
On DDIOC:
lo sync on STRB"' (GC-B) ®
2. Check INTA+ (S5E-8) and INTB+ (5E-6). If
DDIO is not addressed, both should be low.
If DDIO is addreszsed, INTA+ or INTE+ goes
high.
$000D UNEXPECTED INPUT INT RECEIVED
DDIO produced an unexpected input interrupt. At halt,
A-Register contains data reteived and B-Register the
status of device.
Probable Cause
e Input interrupt enable flip-flop set.
Localization/Verification of Cause
Check that flip-flop S5F-5 is false.
$000E UNEXPECTED OUTPUT INT RVCD
DDIO produced an unexpected output interrupt. At halt,
A-Register contains data produced (zero) and B-Register
the status of device.
Probable Cause
® Output interrupt enable flip-flop set.
Localization/Verification of Cause
Check that f£lip-flop 5F-9 is false.
SEPT 1976

O R S

G5
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Table 6-5. TESDDI O Error Display and Troubl eshooting (Sheet 9 of 13)

... Brror Code
Display For
I-Register Exror Message and Trcubleshooting Procedure
$0010 GROUP SELECTION ERROR SB XX IS YY
A group was selected with an EDF CWD instruction. Result
read by an RDS instruction. Comparison was not correct.
SB group numbsr is read from A-Register; IS group from
B-Ragister.
Probable Causge
e Input/Output data bus malfunctioning.
e DDIOC group address counter malfunctioning.
® EDFLD- not at correct level.
@ DDIOC input select logic malfunctioning.
Localization/Verification of Cause
l. Sync on EDFCMD+ (2C-1).
2. Chaeck EDFLD- (2E-3) for same timing as EDFCMD-
(2C=1).
3. Coopare grov wudress lines DOBl12 to DOBlE at
SH~4, 10, 3, an? .1 with address counter output
at SH-S5, 9, 2, and 12 respectively.
4., Move sync to RDSCM™+ (8H=-1).
5. Check that DIBl2, 13, 14, and 15 pattern (74-4,
7, 9, and 12) is *he same as DOBl2, 13, 14, and
15 (5B-1l, 3, 10, and 4) during EDF Command (2A-1):
6. If step % is correct, check DIBL2, 13, 14, and
15 for normal shifting ontc the bus.
$0011 WTO INCREMENT ERROR S$B: XX IS: YY
A WTO instruction with an increment command did not
advance the group address counter correctly. Status
is read by an RDS instruction.
Probable Cause
WTOIEN+ not in set state.
WO incr~ment enable flip-flop not in set state.
e WIO sequence counter (SQF3+ and SQF4+) mal-
functioning.
e Group select counter (GSCO+ to GSC3+) malfunctioning.
6-20




Table 6-5. TESDDIO Error Display and Troubl eshooting (Sheet 10 of 13)

i. Syac on WICCHMDs (2B-1).

2. Check that a clock (GECCK+) is produced at Jii~€ at
the «sd of sach WEOOHDe timing eignale.

O0LT WYY [NCEREMENY ERARDR $B: o 1S: YY
o with an incremsnt comsand did not

Mw W asddress cow.ler correctly. Status is
W by an #E€ ifsatwuctism.

@ If $001v was not printed, check cosmand dacade
logic.

® WIILENe Lscrement enable fifp-flep not in set
state.

@ WUI seguence Joastaer (SQPLe and GQF2+) walfunc-

cunter (S8C0+ to CECI+) malfunctioning.

he Syne o WTICHEDe (29-10).




Table 6-5. TESDDIO Error Display and Troubl eshooting (Sheet 11 of 13)

wtuﬁmﬂorifiu%f of Cause

1. If there is anotrer DDIOB dAigital output buffer
PC board, swap with it. Repeat BT test. If
trouvble is corrected, firat PC board is faulty.
If trouble still remains, repeat for digital
input receiver.

I 2. 1If only one caré is used, sync on term OUT-6, of

the DDIO Cutput Caxrd (4R-S). Check data patiern
at selected DDICBE digital cutput PC card drivers
ﬂ for an srrer using the following list:

Printout SB Locaticn Signal
¢oo1 25-13 B15
0002 2a~12 814
<004 2a-5 B13
©o08 28-4 B12
02i0 28-13 Bil
2020 28~12 BiO

BOL0 - LE~10
BBiE ~ B-L1




Table 6-5. TESDDIO Error Display and Troubl eshooting (Sheet 12 of 13)
Brror Code
Display Por
1 I-Register H Error Message and Troubleshooting Procedure

4

5

é

"

o

s

ADO4 - 1IA-5
ADOS - 1A-6
AD0O6 - 1A4-7
ADO7 -~ 1A-8

ap12 - 1A-12
AD13 - 1A-13
AD14 - 1A-14
AD1S ~ iA-15

1If any errors exist, check transceiver/decoder logic.

Check that DCLX-1 (2B-8) on the transceiver card has
a negative pulgse during the last half of CUT-6.

Chack data pettern at DDIOB digital output drivezs
on the sutput board. Driver signal and location
below correspond to hexadecimal erxror printout in
step 2 (UOD0O=$8000).

UoDO0 - 3D-4 uoD08 - 2D-4
UODOL - 3D~-9 Uonos% - 2D-9
UoDoz2 - 32-10 UoD10 - 2D-10
UcDo3 - 1C-4 COD1L - 1D-i0
U204 - 3C-4 UoD12 - 2C-4
TDAS - ¥-9 U813 - 2C~3
0006 - IC-10 UQdl4 - 20-10
Q7 = 1D=4 UoDlsS - 10-9

Gyoc on E8ED at -1 on tranwceives/decoder. Check
data w&m at DOI0B &w@m tw recelver.

&

%@@@gma %“W e mﬁ
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Tabl e 6-5. TESDDI O Error Display and Troubl eshooting (Sheet 13 of 13)

goQLe

8. 1If the above steps profuce mormal results, check
mmummmm {000~ thru DEIS~).

[ e B e TEIRPEY B AR O L oo B o i B B o omw
TFo  WiDEL WL WA SPTR) LE DLECHELES Uy UYD PETTATR.

10. Check group select afdfress decode st the following
locetion on the trensceiver decoder:

GECO - PL-52
GBCl - PL-83
Q82 - Pi-5¢
G8C3 - P1-55

INC PATTERN @AIA ERROR
$B: YIIY IS .Kx

$ manting m wm o gr i e mr ey M 8 WIo MW’
tm M not u% M mum m @ M"‘ instrustion
is M fwm »m&m,

Peulity cable termimator.
Yeulty DDDOT m@w& dote buffer.

¢ & & e
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*he tables inciuds the following:

& lVeemonic and neme, ss ssfegzed to in tome.
@ Haors bamembley format.
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ooe sged Lo the tables ere se follows:
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00D = Order code (O fieldl of specific function o be
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Table A-1.
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APPENDI X B
CONNECTOR PI N _ASSI GNVENTS

The following tables list connector pin assignments for the various
assenblies of the DDl O Subsystem

Table
B-1
B- 2
B- 3
B- 4
B-5
B- 6

B-7

B- 8
B-9

B- 10
B-11

B-12

Connect or

Internal 1/0 Bus Connector J1 (DD QQ).
Internal /0O Bus Connector J2 (DDl QC).
DDl OC Connector J11.

DDl OC Connector J12.

Power Backpl ane Connector P14,

DDl OB Transcei ver/ Decoder PC Board
Connector J1.

DDl OB Transcei ver/ Decoder PC Board
Connector J2.

DDl OB Transcei ver/ Decoder PC Board connector P1.

DDIOB Digital Qutput Driver PC Board
Connector J1.

DDIOB Digital Qutput Driver PC Board Connector P1.

DDIOB Digital Input Receiver PC Board
Conector J1.

DDI OB Digital Input Receiver PC Board
Connector P1.




Table B-1. Internal 1/0O Bus Connector J1 Pin Assignments (DDl CC)

Signal Signel
Hnemonic Pin || Mnemonic Pin Pin
DIBCE~ 01 DIBOS~ 27 40
DIBlé~ 02 DEEO8- 28 41
DIBO4~ o3 DIB0S~ 29 42
DIBO1~ 04 GROUUD 30 43
£IBOO~ oS BED- 31 L
DIBLS~ 06 GROUHD 32 45
DIBl2~ 97 ST~ 33 46
DIBL3~ L] GROUED 34 4%
DI810~ L1 Erhre % L]
DIBil- io GROUKD % 4%
DIBOT~ 1 LS. 37 0
DIBO2~ 12 CRSIED s
e i3 SPARE 3

~ Table B-2. Internal 1/0 Bus Connector J2 Pin Assignnents (DDl OC)
Bignal Bignal
Hoemonic Pin iy e win #in

Pim

@2 is 28 41
@2 is &% &g
oé 17 30 &3
o5 1 51 D as
o8 1% 32 T ogs
oy ] 3B &
o8 L e v
i 23 7 ) - Loe
is &4 b 4 ke 28 # e
12 % W .
11 » » | »%

PURNYEERS

B-2




Table B-4. DDICC Connector J12 Pin Assignnents

T

BUBLRY 13

% YOC

12 W
iz voC
*12 e

e
13
L% 4

% Yo
% VoL
5 wor

Ewmmsbones

=53 WL
L3 e
*Ld v

or J1 Pin assignment

(72]

2

¥xE

Table B-7. DDIOB Tr

aanscei ver/ Decoder PC Board Connecto

r

assi gnnent s.

I

%
:

srEEgEy |2

B-3




Table B-8. DDI OB Transceiver/Decoder PC Board Connector Pl Pin Assignments

EUEURNRUEREIRYRRRRER

iREERER ¥

o
b

B-4




Table B-10. DDIOB Digital Qutput Driver PC Board Connector Pin Assignments

Sigral gignal Signal
‘ ] Pin

g

41

EUESRUEEEEEYBURRRUNE
SIEIAAFIINECRARERS

Table B-11. DDIOB Digital Input Receiver PC Board Connector J1 Pin Assignnent

Pim




Table B-12. DDIOB Digital Input

Recei ver PC Board Connector P1

Pin Assignnents

Pin

SPEsgururEpEBLRURbEE

ggggges
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¢L
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Table C-3. Communications System Power

Cable (101996)

. Foom
o -3
@8 Fhei
G2 B8
Gh Bleg
i< 3 S0
% #l~9
o #i=31
b Pl=lig
5 @L~4%




APPENDI X D
LOG C DI AGRAMS

The following logic diagrans are intended to be used as an aid to

logic understanding and fault i solation:
Drawi ng Nunber Title
300342 DDl O Logi ¢ Di agram
300346 DDI O Transceiver Logic Diagram
300341 DDIO Digital Input Board Logic Diagram
300345 DDIO Digital CQutput Board Logic Diagram

D1 /(D-2 bl ank)
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