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TITLE INFCRMATION SPECIFICATION 1o on sweer 2 samo. 1

BYTE INPUT-OUTPUT MODULE

Descrigtion

This is a peneral purpose fully buffered interface'module, for reading and
writing bytes of data to a byte orientated device,

The module provides:

8 data output lines, each with a storage flip flop. The data lines may
be updated by executing a 'Write Data' instruction.

8 data input lines, which may be read in by executing a 'Read Data!
instruction.

8 control lines, each with a storage flip flop, which may be updated by
executing an 'Output Command' instruction.

8 sense lines whose status may be read by executing a 'Sense Status' or
an 'Acknowledge Interrupt! instruction.

1 Priority Interrupt line, which when acknowledged by an 'Acknowledge
Interrupt! instruction, automatically transfers the device number of

the module to the general register specified by the 'Acknowledge Interrupt'
instruction.

1 Interrupt Acknowledge line to the devicem to let it know that an int.
has been acknowledged.

Interface Specifications:

Output Signals

Logical zero is OV & 0.5V at 12mA
Logical one is 5V : 0.5V at 0.5mA
Acknowledge Interrupt pulse width 1.0,8

Input Sipnals

Logical zero is OV * 0.5V at l.2mA

Logical one is 5V + 2V at 0.0 mA

The interrupt line requires a positive going input pulsse of at least
0.545 width up to a D.C. level

Progrémming Notes

1. Strap ootions allow for any device number up to 256.
2. Data can be transferrsd to the module by Write Data (WD) instructions:

WD R1,R2 OR \TS RX/RS FORM.
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3. Commands can be transmitted tc the module by Cutput Cormand (OC) - [REVISIONy
instructions. Al
0C R1, R2 Or its RX/RS form
L. The device, in turn, has B bits of data and 8 bits of status brorcht in
to the module via a caktle, This data and status can be transferred to
the Processor by Read Data (RD) and Sense Status (SS) instructiems:
RD Dev #, R1 (Data transfer)
SS Dev #, R2 (Status transfer)
Mecharnical Considerations
1., The Byte 1/0 Module, consists ofs
1 ea. BEyte 1/0 Module Pact #32-023
3 ea. General Purpose Part #17-C69 FO&
1/C Cadle ,
1 ea. Schematie F5 9
1 ea. Test Pragmm - 70AN24T8
2. Tha Intarface toard may be inserted into any available 1/0 slot.
3. Cables must he ronrected as per figures 1 and 2,
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FIGURE 1 REVISIONS
_ _ Ay
STRAP BOARD STRAP BOARD
NAME LCCATION NAME LOCATION
DINOL 10 = L2 DOUTO1 10 - L1
11 20 11 20
21 30 21 30
31 L0 31 Lo
L1 50 L1 50
51 60 c1 60
61 70 S 70 |
DIN7L 11 - L2 DOUT71 11 - 41
SINOl 31 - 41 COUTO1 10 - LO
11 L1 11 20
21 51 21 30
3 €1 - k1 31 Lo
b1 31 - L2 L1 50
51 Ll - L2 51 60
61 51 - 42 Y 61 70 |
SINTL 61 - 42 COUTTL 11 - 4O
FIGURE 2
NAME TOCATION
RDR1 51 - 4O
RDT1 61 - 140
WDT1 L1 - Lo
0CT1 71 = L0
INT 21 - Lo
TACK1 31 - LO
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INTRODUCT ION

The Byte 1/0 Module, Part Number 02-058, is a general purpose
interface which is used in conjunction with a byte orliented
device, There are sixteen stored output lines to the device,
and sixteen nonstored input lines from the device. The
Command/Status philosophy-is not defined for this product; It
Is defined as per Individual device requirements,

SCOPE

This document describes fhe Byte 1/0 Interface-mother -board,
Part Number 32-023:; Schematics for the Byte 1/0 Module are
provided on FS9, . :

BLOCK DIAGRAM ANALYSIS

The Byte 1/0 Interface is a general purpose communication
link between the Processor 1/0 Multiplexor (MPX) Bus and a
Byte oriented device, Refer to Figure 1, If the device Is
addressed, the command and data bytes from the MPX bus are
stored into two registers. The outputs from these reglisters
are brought out to the peripheral device to be used as re-
quired (one control byte, and one data byte), The data and
status bytes from the pernpheral device are brought into the
interface for interrogation by the Processor,

An interrupt line is provided such that if the peripheral
device required service, this line could be activated to
generate an |/0 Interrupt,

A1l control gated lines, including the fnterrupt acknowledge
line, are available for porlpheral device use, with the ex-
ceptxon of the status gated line (SST).

FUNCTIONAL DIAGRAM ANALYSIS&
L.1 Addressing

In order for data transfer to take place between the
Multiplexor 1/C Bus and the device, the interface must
first be addressed with a pre-selected address; the
interface will respond only to this address, '

The Data Available Lines (DAL's) are activated with -the
code for the Byte |/0 device address. These lines go

through single-to- double rail converters (FS9-1); both
the true and false outputs from these converters appear
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< MPX I/0 BUS >
- % 8 DAL %8 4 ¥ 4
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FIGURE 1. Byte 1/0 Block Diagram
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L. 2

L.3

at the input of two 35-038 strap boards, These strap
boards are wired such that the DNLX,1 lines will all

be high if the proper address is present on the DAL lines,

If this is the case, the output from the 35-022 board
(1M5) goes low, and is inverted to become DEV,1 (Device
Address), If these DAL lines reflect an address, the
ADRS,0 control line is activated (2At). This line Is
inverted and ANDed with DEV,1 to either set or reset the
Address flip-flop depending on whether DEV,1 is high
(addressed) or low (not addressed). The resulting AND
of the addressed condition is used to send a SYN back
to the Processor. The Processor responds to- the SYN by
deactivating the ADRS,0 control line causing the SYN to
drop. The device is now ready for data transfer,

Writing

With the Address flip-flop set, data is transferred to
the interface by first activating the DAL lines and,
after settling time, activating the DAO control line.
The DA,Q0 control line is inverted and ANDed with the
Address flip-flop (FS9-2). |If the Address filip-flop is
set, the resultant AND generates a SYN back to the Pro-
cessor, and is inverted to become WDT,1, The WDT,1
line going high gates the state of the DAL lines Into
the DATA Register (FS9-5)., The return of the SYN to
the Processor causes the Processor to deactivate the DA
control line., This drops the SYN and the WDT,1, The
data remalns stored in the reglster until the next Write
Data operation, '

The data from the register s buffered and bréughf out:
to the peripheral device as DOUTX (high=active) lines,

Reading

The DR (Data Request) control line Is activated by the
Processor, It is then inverted and ANDed with the
Address flip-flop and RDR,1* (external read control line)
-FS9-2. If the device is addressed = Address flip-flop
set - and RDR,1 is high, the resultant AND sends back a
SYN to the Processor and Is inverted to become RDT,1
(FS9-2RL), The RDT,1 signal gates the data inputs from
the peripheral device onto the DRL Bus, The SYN return
to the Processor causes the Processor to deactivate the
DR control line, This will, in turn, shut off the SYN
and deactivate the RDT,1, removing the state of the

DINX lines from the DRL Bus, '
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*RDR, 1
delay the SYN In case the peripheral device is not ready to
transfer data to the interface.

ol

4.5

L6

is an external Read Control Llne, this line Is used to

Status Request

The Processor activate the SR (Status Request) control
line, This llne is inverted and ANDed with the Address
flip-flop (FS9-2), |If the Address flip-flop Is set
(addressed condltion) the resultand AND sends back a
SYN to the Processor, and Is. inverted to become SST,1.
The SST,1 line gates back the state of the Device Status
(SINX, 15 lines onto the DRL Bus, The return of the SYN
causes the Processor to deactivate the SR -control 1line,
This drops the SYN and deactivates the SST1 line, re-
moving the status from the DRL Bus.

Output Command

The command structure Is presented on the DAL lines,
After the DAL lines settle, the CMD,C control line is.
activated, This line Is inverted and ANDed with the .~
Address flip-flop (FS9-2). .If the Address flip-flop Is
set (addressed condition), the resulting AND sends a

SYN back to the Processor, and is inverted to become
0CT,1. The rising edge of the OCT,1 line sets the state
of the DAL lines into the Command Register (FS9-6). The
return of the SYN causes the Processor to deactivate the
CMD,0 control line.
the OCT,1 line. The image of the DAL lines is retained
In the Command Register, The output from the register
is buffered and appears on the connector board (COUTX 1)
for external use, o

lnterrupt Acknowledge (FS9-3) -

The interrupt is caused by a transistion from the ZERO

to the ONE state of the INT,1 line, The output from the
Interrupt flip-flop is inverted and tied onto the Atten=-
tion Bus (ATN,0). The ATN,O0 line going low causes an

1/0 interrupt, The Processor will sometime later service
the Interrupt, It will do this by actxvatlng the RACK
line. |In the Interface, thls line will be inverted to
pecome RACK, 1

In order to describe the acknowledge clircult, two cases
will be used v ‘
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Case 1 - Attention flib-flop set

With the Attention flip-flop set, ATN,1 is high. RACK,1
s normally low, causing the output 61-07 (TACK,0) to be
high. TACK,0 is ANDed with ATN,1, Since they are both
high, the output 21-07 is low., This locks TACK,O in the
high state. The Processor activates RACK,0 causing RACK,1
to go high, RACK,1 is ANDed with TACK,0. This causes
ACKSYNO,O to go low and its inverted state, IACK,1, to

go high. ACKSYNO sends back a SYN to the Processor (FS-2)
and activates the DNLX,1 lines to reflect the address
code of the device. [1ACK,1, is ANDed with the DNLX,1
lines causing the result to be tied onto the DRL Bus,

The return of the SYN causes the Processor.to deactivate -
the RACK,0 line. This deactivates the SYN, ACKSYN,O and
IACK,1 lines, The deactivation of the ACKSYN,O0 line
removes the SYN from the bus. The deactivation of the
IACK,1 removes the Dévice Address from the DRL Bus, and
causes the Attention flip-flop to reset, :

Case 2 - Attention flip flop reset (no interrupt)

With the Attentlon flip-flop reset, the ATN,1 line Is low.
This causes the output 21-07 to be high, |If the Processor
activates RACK,0, RACK,1 will go high. RACK,1 is then
ANDed with the output 21-07. Thls causes TACK,0 to go
low, transmitting the Receive Acknowledge to the next /0
device. |f the ATN,1 line should go high while RACK,1

is still high, it is locked out because TACK,O0 is low.

TROUBLESHOOT ING

|f a malfunction occurs In the Byte 1/0 controller, the trouble
can be isolated by use of the test program as described in
Programming Manual PCP129, - B '

MNEMONICS

This sectlion provides an alphabetical list of the mnemonics
used in the Byte 1/0 Module, A brief description of each
mnemonic, and a reference to its source on the schematic, FS9,
are also provided, o '
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CONT ON SHEET SH NO. FIRST MADE FOR  GE~-PAC 30
REVISIONS
MNEMONIC MEANING _SCHEMATIC LOCATION
ACKSYN Acknowledge interrupt SYN 1A5
ADRS Address Contfol‘Line 2A1
ATN -Attention Line 3F9
CMD Command Control Line 2A7
"COUTXX Command Output Lines 6G9
DA Data Avallable Control Line 2A5
DALXX - Data Avallable Lines 1
DEV Device Addressed Match 1RS
D INXX Data Input Lines ) 4G 1
DNLXX Device Name Lines 1
DOUTXX Data Output Lines _ 5G9
DR | Data Request Control Line 2AL
DRLXX Data Recelve Lines- | -3M9
IACK Interrupt Acknowledge Gate 3A2
INT Interrupt Line | ‘BAZ
oCT _ Output Command Gate 2R7
RACK Recelve Acknowfedge - 3A7
ROR Read Ready . 28l
RDT Read,Data_Gated, 2RL
SCLR System Clear 2A8
| Status>!nput Lines

SINXX

4Gs
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+ ‘ | ' REVISIONS
MNEMONIC . MEANING‘ SCHEMATIC LOCATION
SR Status Request Control Line : - 2A5
SST Sense Status Gate | 2R6
SYN Sync | . . 2R3
, t TACK Transmit Acknowledge 3AL
WoT Write Data Gated! |  2R5
-!.. i
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e 'TTLE BYTE I/0 MODULE conox s 2 swwo 1
. INSTALLATION SPECIFICATION
+ CONT ON SHEEY SH NO. FIRST MADE FOR GE-PAC 30 (OZ-USSAZO)
RFVISIONS
1. UNPACKING
When this module {s shipped with a Processor, there are no special unpacking
procedures, However, 1if the Byte I/O Module is shipped as part of an
expansion unit, unpack it carefully and check for breakage and damage to
components. ' '
4+ | 2. PuYSICAL CRARACTERISTICS
: ‘ This module consists of a standard 9-3/4 inch by 10-1/2 inch mother-board
( and three 17-069F04 ca%les,
3. LOCATION
The ~other-board <onnects to any I/0 slot on the Processor or expansion
chassis, The NACKO/TACKO strap must be removed from the I/0 slec*
(114-0 to 214.0). .
4, SAFEGUARDS
To prevent damage to personnel and equiphent, make sure the AC power is off
while installing the module,
5. CABLES
The 17-069F04 cables are connected as shown in Tablc 1 and Table 2. | N
6. DEVICE ADDRESSING
The device address of cthis module i{s X'0B'. This zddress can be cﬁangel'
b, changing the strappire on two 35-038 strap boards as shown in Figure 1
and in Table 3,
For X'0B, pins numbeved 61, 31, 60, and 30 are connected directly to the
Address NAND gate. Pins numbered 71, 41, 70, and 40 are the address line
l-side. Pirs numbered 51, 21, 50, and 20 are the address line O-side.
(See Figure 1).
( T 7. INTALLATION CHEGK
Run Tes~ Program 7uA112471 co determire 1f the Byte 1/0 Hodule has been
instilled correctly and 483 running properly.
+ ) PRINTS TO
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— - | cont oN sheer 3 SH NO. 2
xe. TTE ayre 1 /O MODULE
INSTALLATION SPECIFICATION
CONT ON SHEET SH NO. FIRST MADE FOR GE=-PAC 30 (02-058A20)
REVISIONS
TABLE 1. CABLE LOCATION
STRAP BOARD STRAP BOARD
NAME LOCATION NAME LOCATION ~
DINO1 10 42 DOUTO1 10 41
DIN11 20 42 DOUT11 20 41
DIN21 30 42 DOUT 21 30 41
DIN31 40 42 DOUT31 40 41
DIN41 50 52 DOUT41 50 41
DIN51 60 42 DOUT51 60 41
DIN61 70 42 DOUT61 70 41
DIN71 11 42 DOUT71 11 41
SINOL 31 41 COoUTO1 10 40
SIN11 41 41 COUT11 20 40
SIN21 51 41 CcouT21l 30 40
SIN31 61 41 COUT31 40 40
SINA41 31 42 COUT41 50 40
SIN51 41 42 COUT51 60 40
SIN61 51 42 CouT61 70 . 40
SIN71 61 42 COUT71 11 40
NOTE
If the device address is changed,
the test program must also change.
TABLE 2. CABLE STIGNALS AND LOCATIONS
NAME _ _ LOCATION
RDR1 51-40
RDT1 61-40
WDT1 41-40
OCT1 71-40
INT 21-40
TACK1 31-40
PRINTS T(
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Ro. TTLE BYTE 1/0 MODULE
INSTALLATION SPECIFICATION
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REVISIONS!
Figure 1 Strap Daughter Board Device Addressing
EXAMPLES OF DEVICE
D.B. PN ‘ HEXADECTMAL . ADDRESSING
LOC NUMBER LEVEL WEIGHT VAt xi2m
61- - — =71 1 8
= 0 | 6L TO 51 61 TO 51
L — 41 1 4
02 31= . _o1 0 31 TO 41 31 TOEl o
______ 70 1 2
60~ =~ 10 5 60 TO 50 60 TO 70
T "o 1 1
30= = T 700 s 3070 20 30 10 20
71 1 8
61—: i — — 51 1 ,____9____,_ - 61 TO 71 61 TO 71
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REVISIONS

GENERAL

The purpose of this specification is to define the additions and changes tc be
made to a standard GE Mark Century 120 Model 2 numerical positioning control
for use with a GE-PAC 30 computer via a modified Byte-I/0 Module.

Fundamentally, the MCl120 when operated in the auto mode, will receive its data
from the computer rather than the paper tape reader. However, for ease of
+ maintenance and set-up, the paper tape equipment is to be retained. In general|
the MC1201g will run unattended and therefore, any operation which would throw
( it out of the'cycle start’mode should be avoided. It is also desirable that th
MC120 and the GE-PAC 30 not be tied together with DC control lines. Therefore,

all communications will be by AC coupled electronic c1rcu1ts or isolated by
relay coil and contact,

Figure one is a Block Diagram of the overall situation:

GE-PAC 30 SYSTEM , MC120
"— "—] ,r——f"“sii&ﬁ{uﬁﬁ_**—“
MULTIPLEXOR BUS CgNN, Ho TAPE INPUT
GE-PAC l I | RELAY | + MC120
30-2 \ *BUFFER CON-
CEU MC120 DRIVER l 12V TROL
& ODULE 8-LINE
MEM. INTERRUP]
MODULE | PERMIT
stamws |10 CONN.[FOSTTIONING 1
. 1 PL |
auto T X ERR Rl& Pds. |coMp. — l
EOB COMPLETE
CYS RELAY 8-DATA | |
BUFFER | . L7SFK ,
C || ki 1-PER.P0S. | oG- ADDED RDS
‘ \ ERROR ‘
—_— e — — ) AUTO
: : cys
| \
FIGURE 1
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The necessary changes are:
a.

b.

Mount two relay buffer cards supplied by PCD.

Modify tape input circuitry to accept computer simulated tape
(8 data & one sprocket) signals in the Auto mode only,

c.’ Modify the Cycle Start logic so that a Reading Error (parity
error) does not reset !'Cycle Start' Flip-Flop when in Auto.

d.- Add, 1f necessary, a relay driver to drive an external 24 volt
relay to provide a Reading Error (parity) signal to the computer.

‘e. Add relay drivers to drive external 24 volt relays to indicate
to the computer the following; 'Auto' mode, EOB (End of Block)
and Cycle Start.

DETAILS OF IMPLEMENTATION

In order to expedite the implementation of this modification, PCD will supply
connectors and other mounting hardware to mount two IG360CKHSK3 Relay Cards.
Each one of these cards has 8 - 12 volt mercury wetted relays. At a later
time, PCD will actually supply two of these cards for each controller.
Attachments include the drawings for the above relay card, connector & card
guide. These drawings include an assembly drawing (further note orientation
of relays and note that they must be within 15° of vertical), schematic and

logic representation of card which includes pin numbers and other necessary
information.

1f it is any help as far as space or available spare circuits in this appli-
cation, there will be no use made of the ™' function decoding relays since all
such actions are being directly controlled by the digital outputs from the
computer.

In order to facilitate interconnection of the system, it is desirable to make
the connections via connectors. This could be one connector for input and one
for outputs or alternately they can be in one common connector. This is the

service shops option. However, we do ask that the mating connector be supplied
to PCD.

KHSK3 RELAY WIRING

The relay coils shall be wired to a common posi ive voltage with individual
grounding through a driver switch. The relay outpu s for da a shall be wired
from the normally closed contacts. The simulated sprocket & rhe permir pos
itioning outputs shall be wired from the normally open contacts.,
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TESTING

To insure that the modifications meet the intent, prior to the availability
of a computer and interface to test the entire sub-system, it should be
tested with a simulated computer output. The simulated computer output
could be composed of 9 toggle switches for data & permit position, a
momentary pushbutton for sprocket signal. Provision will have to be made to
cause the data to go to zero's on release of the sprocket signal. Three

+ lights can be provided to indicate CYS, AUTO & EOB.
= It should be ascertained that data can be correctly loaded to either X or Y
( register, that a parity error doesn't cause a drop out of CYCLESTART, permit

positioning & position complete logic works correctly and that AUTO, CYS and
- EOB signals are brought to the interface connector.

DOCUMENTATION

The intent should be to modify the documentation so that a qﬁalified numerical
control servicemen can understand the changes and maintain the equipment without
further aid. .

It will be necessary to produce new sheets of drawings for those areas modifled
and to produce drawing covering the added equipment.

Furthermore, all the sets of Red books supplied with this order must be revised|
It should be sufficient to change the Elementary Diagram & Wire Table :
Sections and to insert a page(s) in the Operation Chapter which identifies
that there are modifications, the nature of the modifications and what
descriptive sections that it might effect.
Purchase modification from:
General Electric Service Shop
3601 E. LaPalma
Anaheim, California 92806
- Attention: Steven J. Krofchok
(: Manager, Special Manufacturing Operation
(714) 630-2650
+
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1. DOCUMENTATION

The following documents are shipped with the 02-058, °
1 each 70Alll162 Installation Specification
1 each 70AM1091 Maintenance Specification
1 each 70A11247) Tast Pragrom
1 each 708113289 (FS9
| each 70A110025 In mation Specificstion.
2. PARTS LIST

1 each 32-023 Byte 1/0 Interface Board
(j 3 each 17-069F04 Cable Assembly

3. DIMENSIONS

Mother-Board 9.75" x 10.5"

4, WEIGHT

Mother-Board: 1-1/2 pounds
5. POWER

i +5 volts * 10%; 0.75 amps

H . ]
-_a 6. ENVIRONMENTAL

6.1 Tcmperature: 0° to 50°C
6.2 Humidity: Equal or exceeds processor
6.3 Vibration Equal or exceeds processor

7. DESCRIPTION

- The 70A104048G78 (02-058) byte I/O module is a general purpose
fully buffered interface module, for reading and writing bytes
of data to/from byte oriented devices.

‘T' The interface can be connected directly to the I/0 Multiplexor Bus in the
b Processor chassis or Expansion Card File, .

The interface contains sixteen storage FF's connected as the devices inputs
(eight data bit & eight command bit)., The devices outputs appear

on sixteen unstored linc.s, which can be interrogated by the Processor.
(Fight data bit and eight status bit),

An interrupt line is provided which can interrupt the Processor when service
is required, This line is available to the user for energization by a
signal of his choosing.
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8. ACCEPTANCE TEST
The interface must execute the test program described in
J0A1I24T in order to be considered operational. The program
should also run under the prescribed voltage variations.
( +
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1. INTRODUCTION REVISIONS]

This module provides a general purpose, fully buffered interface to 8-bit oriented
devices for reading and writing bytes of data. The module provides:

A. Eight Data Outpﬁt Lines, each with a storage flip—flopQ The data
lines may be updated by executing a 'Write Data' instruction.

B. Eight Data Input Lines, which may be read in by executing a 'Read
‘- + Data' instruction. Data Input Lines to the module are brought in
i via a cable.

C. Eight Control Lines, each with a storage flip-flop, which may be
updated by executing an 'Output Command' instruction.

D. Eight Sense Lines, the status of which may be read in by executing
a 'Sense Status' instruction. These Sense Liunes are brought into
the module via a cable.

E. One Priority Interrupt Line which, when acknowledged by an "Acknowledge
Interrupt'" instruction, aucOmatically transfers the device number of the
module to the general register specified by the 'Acknowledge Interrupt'
instruction.

The device number X'OB' is normally assigned to this device. | -

2. STATUS AND COMMAND BYTES

The actual configuration of the status and command bytes for this device depends
upon the equipment connected to the module. ;

3. PROGRAMMING CONSIDERATIONS

Rl contains the device number.
! A. Data may be transferred to the module by:
(‘ WD  RL,DATA

+ B. Data may be read from the module by:

RD  R1,DATA

C. Commands may be transmitted to the module by:

0oC . R1,QD

where CMD is a memory byte containing the desired information.

D. The module handles eight bits of status, which may be transferred to the K7-15
+ processor by:

. SSR R1,R2 (Inputs status byte to R2) PRINTS TO
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