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1. Documentation

The rfollowing documents are supplied with each
controller interface:

1 each 70B113888 (FS-55) Schematic

1 each 70A111136 Installation Specification
+ 1 each 70A111086 Maintenance "

1 each 70All1671 Test "

1 each "CAII2458 Test Tape

2. Parts List 702104048GS5)

1 cach 70A110365 G1 (32-084) Mother Board
1 each 70A110177 G1 (17-053F02) Cable

3. "imensions

-, ™ 3.1 Cable - 15 feet
(t 3.2 Mother Board - 9%inches x 10kinches L
4. Veight

4.1 Mother Board and Cable - 1 pound

5. Power Recguirerents

5.1 5 volts +107%, 0.75 amps

?
o
! 6. Environmental o
[
; 6.1 Temperature 0°to 50°C R
i 6.2 Vibration Equals or S
i 6.3 Humidity Exceeds Processor : I
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7. Description

7.1 The interface board described in this
specification is intended for use with
the Soroban Model 6002 card reader. It

+ consists of one mother-board and a con-

necting cable. The standard address is

X'04'. Cards are selected on demand and

can be processed by the Card Reader at a

maximum rate of 225 cards per minute. The L

interface can be added to any of the GE-

PAC 30 computep to obtain card reading ser-

vices. _ : i

7.2 The interface stores the twelve data columns,
. as the card reader sends them out, for transfer
_#‘; A to memory upon computer requests. A status
' byte gives an indication of the status of the
| ‘ Card Reader and interface at any time dJuring

operation. _ , , —
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The Controller can be installed in any |/0 slot location of a main
or expanslon card file. The jumper between Terminals 114-0 and
214-0 on the back panel must be removed in the location selected.
Refer to the System Interface Manual, Publication Number PCP126,
sections on Mechanlcal Layout and Wiring, Interrupt Control and
Multiplexor, and Selector Channel Wiring Data, Ul
5}
Figure 1 shows proper cable connection between mother-board and o
i Card Reader, ¢
<
READER
INF,
32-084
et o]
(I
{ MOTHER -BOARD
| L 17-053 CABLE
|
i
|
|
? SCCR
27-012
FTRVR ARSI
| CARD READER ’
| VoL \
! ) R ib',-\'\'}_;:.ﬁ.;!_‘
; FIGURE 1 PORAPULEERC
i , PRINTS TO
CTT EWNITE ey PROCESS ComPUTER Y 7OATTT136
;.- by }C, GQ PHOEN I X Locuuonlcom ON SHEET _ ff L D

[



(

GENERAL @3 ELECTRIC

70A111086

| PRINT

oisT.,

K7-21 QCGE

CARD READER INTERFACE
MAINTENANCE SPECIFICATION

CONT.ON ] sH.NO. (O

(02-042421)

APPROVED BY: £ & . LA

——

GENERAL NOTES

DATE:

F.CF.

FMF: CE-PAC 30

Lt 31, 0y

REVISION STATUS

REV.DATE & NAME| REV.

REV. RECORD OF CHANGE RECORD OF CHANGE REV.OATE S NAME
A Issue
Al _ANMI-074 REV suTs 0410 |JOL 1-8-T]
w5‘&4&n4¢JE4da21_4tlu~_Jd%ﬂ:blilé'

E. White

REISSUED
_jﬁlyu 1o.
L Juey 15, 197)
_ PROCESS. - '
Made .' 1gsue Date COMPUTER DW'. Ne. 70Am086

1y.6. (H PHOENIX, ARIZ. Cont. on

Sh. No.




704111086

REV
NO.

CONT ON SHEET

SH NO.

GENERAL () ELECTRIC

CONT ON SHEET 2

TIMLE G ARD READER INTERFACF
MAINTENANCE SPECIFICATION

FIRST MADE FOR GE-PAC 30 (02-042A21)

SH NO! . 1

1.1
1.2

NN NN
. .

ENNVUN S

.

WWwbwwwww
ONI NP WN -

.

IS AR S
LW N -

Figure 1,

Figure 2,

TABLE OF CONTENTS

1. GENERAL DESCRIPTION,....v0couvsssncaconsconassnnsnacsnsoacasasescl

Introduction-oocoilob.oo-coil000'-:0.!'.--0::’00.'00!.o'aoooal
Scope Of Manual....eeeeevososocesvosovsssssssssssscosnsnsasasl

Power.noooancooo-oa.oocoucnotcutcnoc-ooo-uo-.o.o-otooaao»oo-
MOtOf Start.....q.........-.-..-n..--a-.-.....-.-.u..o--..-.
Read Start.o.la.oooc.'t...'..OGOBCQOUC-00..‘.0-‘.00.&0000'0.

Read StOP.eecececsossovasascsosasossossusessascaosonsenecsssosass
3. STATUS INDICATOR LIGHTS...eeveeeccvssecccasosooscssscsesns

POWET Omn.veeeeecasecoscacossonscsvosuscsonsscsssssscncsssossss
MOtOY On.veveeesocooscaosencssesssvoscsosssosssscsosvossesssonons
Read Start...eeeceeoececcessscossossssscsounsiorsanncsossssane
ReAd StOP.ceceesscsesessoscassosasssscescassvecsososassnscassss
Pick Fail.,ooeoeeeosessoosnsosoacsnvessosossasnsossssccnoessoenas
Card Motion Error...c.cecsscocescsocoesosossvascrcsossnsssns
Light Current Error...ceceececescscssosasesessssossosoosuoens
Dark Current Error...ceeccescsssscsessrssscssocsssscscssssesscoos

COMMANAS 4 4 s covensvsoossesssssossssusssvossssssocsasssonssssss

StatuSOIQCOI ® 9 0O 8 9 0 8 0O P 0 P B D B E S O TH O PO GRS ST NE PSS eN Y
Addressing. ® 8 0 0 00 ¢ 0 P SO OG 00 W S G P E W AR O NOWESE OO DO PEeS NI
Read Operation..ceecesscoceasccsssossssscssnsscavsssocssosess

2. OPERATION CONTROLS...uvseeeecveosnocosssuosnsansnannossassassonsasl

= e

'000000001

NN DNNN -

4' FUNCTIONAL DESCRIPTIONO.'.'...Q.'.'...i.'."...‘.'“‘..l‘.Q.....!lz

s~ N

5. MAINTENANCEI'...UC..GQ'tbﬁtbOCOCOO‘OQOOIOUOOOOOOQUDUDﬂo.b"o.tl006

‘60 WEMONICSI.AQQOO‘0.0.l’.00.."'.0.0‘....0..'00.6.‘00000.00.0.‘.I‘I.7

ILLUSTRATIONS

Data Byte FOrmMat...ieecesesccvoveocsvsosscsscncsosssoosonel

Card Reader Interface Timing...sevecocosvscvcvesesscsocssasd

REVISIONS!

PRINTS TO

MADE B8Y

E, White

|SSU“0V

5 Wl

RPPROVA

L APPROVALS 1 prc v oIV O o

o 7. t;] Process Computer verr|  70A111086

s f'27/ &7 | Phoenix LocAtion | cont on sweer - 2 - suwo. 1

FF-803-WA (5-67)

I\ i 1

CODE IDENT NO.



GEIIEIIAI.@EI.EGTMC - 70A111086

REV
NO.

TITLE CONT ON. SHEET 7

CARD READER INTERFACE

CONT ON SHEET

MAINTENANCE SPECIFICATION

$H NO. FIRST MADE FOR GE-PAC 30 - (02-042A21)

SH NO. D

1. GENERAL DESCRIPTION

1.1

1.2

Introduction. The 27-012 Card Reader is an extremely compact
unit for photoelectric reading of data punched in standard unit
record cards. It employs a fiber optic read station and a

vacuum throat feed assembly. A special 'wide strobe" read technique

is used to preclude loss of data, even on cards which have been
mispunched by as much as plus or minus one-half column.

A card Feed command causes the card to move over the photo-read-
cells column by column, starting with column one. Every column -
read (blank columns are read as all bits zero) generates a data
strobe for that column and initiates a data transfer cycle. The
first Read Data instruction from the Processor reads the top six
rows of the column; the second Read Data instruction reads the
bottom six rows of that column, Figure 1 is an example of the
data byte format. Light current checks and card motion checks
are continuously performed to verify the operation of the

Card Reader.

Scope of Manual. The basic purposes of this specification are to
provide general information on the Card Reader and a functional
description of the interface operations during a Read instruction.
The functional description is divided into the following areas:
Status, -Commands, Addressing, and Read operation. Included also
is a section on general maintenance, and a mnemonic listing of all
signals and their definitions,

2. OPERATOR CONTROLS

2.1

2.3

.2.2‘

2.4

Power. The lighted POWER pushbutton applies AC power to all
circuits. The pushbutton is lit when the power is on.

Motor Start. The lighted MOTOR pushbutton starts the drive
motor if no error indicator lights are lit. The pushbutton
is lit when the drive motor is running.

Read Start. The lighted START pushbutton clears all error
indicators and advances the Card Reader to the 'Ready' state to
begin a read cycle upon receipt of the proper signal. The
pushbutton is lit when the switch is depressed and no errors
have been detected.

Read Stop. The lighted STOP pushbutton inhibits further read
cycles until Read START is again depressed. Read STOP action is
delayed until the current read cycle is completed. The pushbutton
is lit when the switch is depressed, or if the Card Reader is
stopped due to an error detection.
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3. STATUS INDICATOR LIGHTS
3.1 Power On. The indicator on the POWER Switch is illuminated when
power is applied to the Card Reader.
Row NUMBER 12 11 0 1 2 3 First Data
Byte
BIT NUMBER 0 1 2 3 4 5 6 7
ROW NUMBER 4 5 6 7 8 9 Second Data
Byte
NOTE: Bit numbers O and 1 should always be zero.
Figure 1. Data Byte Format
3.2 Motor On, The MOTOR Switch indicator is illuminated when the
motor is running.
3.3 Read Start. The START Switch is illuminated when the switch is
depressed and no malfunctions have been detected.
3.4 Read Stop. The STOP Switch is illuminated when. the switch is
depressed or the Card Reader has stopped due to a trouble
detection, as described in the following paragraphs.
3.5 Pick Fail., If a card fails to be picked upon command, the
PICK FAIL indicator is illuminated.
3.6 Card Motion Error. If the interval between the time selected
card enters the Read Station and the time the card leaves, does
not correspond to 85 *1/3 columns (the total card width), the
CARD MOTION indicator illuminates.
3.7 Light Current Error, When all photo-read-cells do not conduct
whenever a card is not in the Read Statlon, the LIGHT CURRENT
indicator illuminates.
3.8 Dark Current Error. The DARK CURRENT indicator illuminates if
all photo-read-cells do not go dark for some instant between the
beginning of the card and column 1, or between column 80 and the
end of the card.
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4. TFUNCTIONAL DESCRIPTION Al fe

4

4,1 Commands. Any meaningful command or combination of commands can
be issued by the Processor to the Card Reader Interface. The
specific command is sent on the DAL lines followed by the Command
(CMDO)signal on the Control Line. Table 1 illustrates the Command
Byte Codes and provides an explanation of their functions. The
CMDO signal is inverted and ANDed with ADl to produce CMGO (Gated
Command). This signal is again inverted to gate the bits from
the DAL's to the Command flip-flop 70B|13888 (FS55)sH,3

If this controller is to be allowed interrupt service, DAL bit
one is set. DALOll is ANDed with CMGl to set the Interrupt

Enable (EBL) flip-flop. Interrupts are generated by this
interface when a character is strobed into the Buffer Register.
The interrupt condition is saved in the Attention (ATIN) flip-
flop. EBL, set, gates a saved ATN Interrupt Condition onto the
Processor I/0 Bus as ATNO,

TABLE 1
CARD READER STATUS AND COMMAND BYTE DATA
' (HEX ADDRESS 04)

BIT

NUMBER 0 1 2 3 4 5 6 _ 7
STATUS '

BYTE EOV - TBL - HE NMTN BSY EX EOM DU
COMMAND

BYTE DISABLE ENABLE FEED

EQV The EOV bit is set when the data is not taken from the Device

Controller buffer before the next column of data arrives from
the read station. This bit is reset by a FEED Command.

TBL/DU These bits are set when the Card Reader fails to pick a card
upon command, or when an error condition occurs in the Card
Reader. The error conditions are:
1. Card Motion Error
2, Light Current Error -

3. Dark Current Error

These error conditions prevent the reading of any more cards until
manually reset by the operator. :

HE The HE bit is set when the last card in the input hopper has been

read. When HE sets, NMIN is set. The HE bit must be manually
reset by the operator.

NMTIN The NMIN is set except for the time between a FEED command and the
time it takes for a card to pass through the read station. PRINTS TO
MADE BY N APPROVALS - '
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4.

BSY

EX
EOM

DISABLE
ENABLE

FEED

FUNCTIONAL DESCRIPTION (CONT,)

4.1

4.2

Commands (Cont.)

The BSY bit is set while the Device Controller is awaiting data
from the Card Reader. It resets when the data is available to be
transferred.

The EX bit sets when any one of bits 0,1,2, or 3 of the Status byte
is set.

The EOM bit ié set whenever NMIN is set, and when the input hopper
becomes empty.

This command disables the Card Reader Device Interrupt.

This Command enables the Card Reader Device Interrupt.

This command initiates a new card feed cycle; however, no action
occurs if TBL, DU, or HE is set.

to be denied interrupt service, DAL bit
ANDed with CMGl to reset EBL., Interrupt
saved in the ATN flip-flop, but ATNO

If the controller is
zero is set., DALOOl is
conditions may still be
cannot be generated.

The Feed Bit being set, enables a new card feed cycle to occur
in the Card Reader if TBL, DU, or HE is not set and the Card
Reader is not in the middle of a Read operation. A requirement
of one Feed Command per card is necessary, since the reader
terminates a Read cycle after reading the eightieth column.

Status.
of a particular Input/Output device, a system of information
feedback known as Device Status has been provided.
gated from the particular device to the Processor is used for
programming control. Table 1 illustrates the status byte code
and provides an explanation of their function for the Card Reader.

The signals for Trouble (TBL), Device Unavailable (DU), and
Hopper Empty (HE) are initiated directly from the Card Reader,
while the remaining six status bits are from the interface. The
Processor initiates a Status Request by activating the Status
Request (SRO) Line (FS5503). SRO is inverted and ANDed with the
output from the Address flip-flop, AD1l, producing the output
SRGO. Approximately 200 nanoseconds after SRGO becomes active,
a SYN signal is sent to the Processor indicating that the device .
addressed has received the Status Request, SRGO is inverted and
acts as a gating control to place the status information on the
zero active DRL Lines (FS55-4) which return it to the Processor.

To enable the Processor to check on operational conditions

The information
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4.3

b4.b

4. FUNCTIONAL DESCRIPTION (CONT.)

Addressing. Prior to receiving any commands, the Card Reader
interface must receive its address and respond properly. This
is done through micro-sequences which first send the address
X'04' on the Data Available Lines (DAL's) (FS55-1), and then the
ADRSO signal on the Control Line (FS55-3). The DAL lines go
through single-to-double rail converters and address strapping
terminals which drive a decoding network. The output from this
decoding network is ANDed with the inverted signal from the
ADRSO Line to set the Address flip-flop (AD).

After a delay of approximately 200 nanoseconds, the SYNl signal
goes high, SYN1 is inverted and tested by the Processor to
determine if the Interface has responded to its address. The
AD flip-flop being set, enables other modes of operation (e.g.,
Reading, Status Request, etc.) by the Interface.-

Read Operation. Previous to a Read operation being performed
by the Card Reader, a System Clear (SCLRO) signal is sent by

the Processor to initialize the interface. With SCLRO active,
the Attention and Feed flip-flops are placed in a reset state.

When a Feed command is issued by the Processor to the Card
Reader Interface, the Command (CMDO) line becomes active (FS55-3).
The CMDO signal is inverted and ANDed with the set output from
the Address (AD1l) flip-flop producing the signal CMGO.
Approximately 200 nanoseconds after CMGO becomes active, a SYN
signal is returned to the Processor indicating that the Command
was received by the Interface. The CMGO signal is inverted and
ANDed with DALO021 (FS55-5) causing the Feed (FD) flip-flop to
be set. The output from the ANDing of CMGl and DALO21 produces
an Initialize signal (INITO). INITO causes the Overflow (EOV)
flip-flop and the Check (CK) flip-flop to become reset. (FS55-6).
The set output from the Feed (FD1) flip-flop is ANDed with the
reader derived Ready signal (IRDYO) which indicates that there
is no card in the Read Station, no errors have been detected,
and the Reader is in the Start Read Condition. The output from
this AND condition is the Read Command signal (IRCO).

IRCO going active causes the Reader to pick one card from the
hopper, move it to the Read Station, and start the internal
wontrol for reading the card one columm at a time. Approximately
150 microseconds after IRCO becomes active, IRDYO becomes
inactive due to a card in the Read Station.

“IPRINTS 7O

MADE BY

1.

White

APPROVAL

. OV OR
{C (¢ Lt Rl

DEPT.

Process Computer 70A111086

iSSUEN Uv

5 1969

et A Phoenix " LocaTion | cont on sweer 7

‘s no. O

FF-B03-WA (3-87)

PomTEn M e A

A

CODE IDENT NO.



GENERAL &) ELECTRIC 704111086

REV SHNO. 7

CONT ON SHEET 8
|No.

TITLE

CARD READER INTERFACE
MAINTENANCE SPECIFICATION

FIRST MADE FOR GE-PAC 30 (02-042A21)

CONT ON SHEET

SH NO.

REVISIONS]

4. FUNCTIONAL DESCRIPTION (CONT.)

4.4 Read Operation (Cont.)

The DATA flip-flop inhibits the resetting of the FEED flip-flop
by the IRDYO signal until at lease one column of information has
been read by the Reader and sent to the interface.

As the card passes through the Read Station, all twelve rows of

a column are read at one time. As each column is read, a Data
Strobe (IDSO) signal (FS55-5) initiated from the Reader is sent
to the interface. The incoming signal is inverted, and passed
through a wave shaping network generating the Column Strobe
signals KCR1A, KCR1B, and KRCO. The KCR1lA and KCR1B signals gate
the information from the Column Load (CL) Lines of the Reader
into the Interface Buffer Register (FS55-7). The KCR1B signal
goes to the trigger of the Check (CK flip-flop causing it to
complement. CKO, now active, will cause Busy (BSY) to become
inactive indicating that there is now data in the Interface
Buffer Register (FS55-4). CKO passing through a differentiating
network, will also cause the BSATN1 signal to become active.
BSATN]1 causes the Attention (ATIN) flip-flop to become set (FS55-3)
and requést an interrupt by the Processor. BSASINl is also set
when the FD flip-flop becomes reset., The CKl output goes to the
J input of the EOV flip-flop. If another column is read by the
Card Reader before the data in the Buffer Register is sent to the
Processor, gating signal KCR1B causes the EOV flip-flop to set,
indicating the error.

With an Interrupt Request issued by the Card Reader Interface,
two Data Requests (DRO) would be issued by the Processor. The
first DRO would be received by the Card Reader Interface

inverted and ANDed with the output of the Address flip-flop
deriving the signal DRGO (FS55-3). Approximately 200 nanoseconds
after the signal was received, a SYN pulse would be sent to the
Processor indicating that the Interface has received the

command. The signal DRGO passes through an inverter and is

ANDed with CLSTO generating the signal DGll (FS55-6). DGll then
gates the first half-column from the Buffer Register to the
Processor (FS55-4). DRGO is inverted and fed to the trigger of
the CLST flip-flop. When DRGO becomes inactive, the trailing
edge of the signal causes the flip-flop to complement and become
set, The second DRGO pulse will now gate out the second half-column
of the data from the Buffer Register with the Signal DG21,
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FUNCTIONAL DESCRIPTION (CONT,)

4k

would set the CK flip-flop via its DS input.

Read Operation (Cont.)

If a third DRGO was sent by the Processor before a new column
had been read by the Reader, the output of CLSTO and DRGO, ANDed,
When the next '
column was read, the signal KCR1B active, would cause this EOV
flip-flop to be set to indicate the error.

The Read process continues until the completion of the 80th
column, at which time the card passes from the Read Station
causing the IRYDO signal to become active and tiggling the
FD flip-flop to a reset state. The FD flip-flop in a reset
state, generates EOM and terminates the instruction.

If, at any time during a Read operation, the feed hopper of

the Reader becomes empty, the signal IHEl (Hopper Empty) becomes .
active (FS55-5). The signal is inverted and fed into the

HELCK (Hopper Empty Lock) flip-flop causing the zero output to
become active. After passing through a differentiating network,
the signal is ORed with SCLROA, then inverted and fed into the
DC input of the FD flip-flop causing it to become reset. This
will cause the Read operation to terminate at the completion

of the card in the Read Station., The Processor will perform a
status check loop until the card hopper has been refilled and
the Reader put back on-line manually, The HELCK flip-flop also
prevents any multiple resetting of the FEED flip-flop until

the cards are loaded into the hopper and the Reader is brought
up to the ready condition.
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