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GENERAL @D ELECTRIC |  70A111154

" TTLE  SENSE LINE MODULE comonswer 2 awvo 1
INSTALLATION SPECIFICATION
+ CONT ON SHEFT SH NO FIRST MADE FOR GE"PAC 30 (02'062}.»20)
. ' REVISION
1. UNPACKING - , 5]
When this module is shipped with a Processor, there is no special
unpacking procedure. However, if the module is shipped as an ex-
pansion unit, unnack it carefully and check for breakage and damagn
to components._ :
. 2. PHYSICAL CHARACTERISTICS
+

(| 7his module concists of a standard 9- 3/4 inch by 10-1/2 inch
“ mother- board and two cables.

3. LOCATION

This motl.er-board connects to any I/0 slot in the Processor or
| eXpausion card file.

4, SAFEGUARDS‘

', To P;eveﬁt damage to personnel or equipment., make sure the AC
power is off thile installing the module.

5. CABLES

!
| The cable connectors are inserted into locztions 40 and 41 of the
! mother-board. See Table 1 for cable terminations and designatioms.

. The dévice.éddress of this module is X'11'. ' This address can be
| changed by rearranging the position of the wires located at position
20 of the mother-board as shown in Figure 1 and Table 2.

Verify that the strap lead between 214-0 and 114-0 (RACK/TACK
© ¢ jumper) is removed from the wiring side of the‘Processor or ex-
‘(i: pansion card file on the slot chosen for the module. This ailows
+ the necessary Interrupt Receive and Acknowledge signals from the
Processor to enter the module :

6. INSTALLATION CitiK o ' | I

Run Test Program 70A112464 to determine if the sense Liue Module
1s installed correctly and operating properly. :

NOT=: If the device address is changed, t.e tcst progrudm must —_—
+ ..1so chauge.
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REVISIONS]
TABLE 1
CABLE CONNECTION AND DESIGNATION
f TERMINAL DESIGNATION ' TERM!NAL DESIGNATION
70-40 - 5001 vsl-uo ~ S051
60-40 . SO - bi-b4o - s101
50-40 S021 31-Lo Sit
+ 4L0-4LO S031 21-40 s121
‘ 30-40 - SOL1 11-40 S131
| 20-40 v S051 7041 S1h
| ( 10-40 S061 71-41 S151 R
i 71-40 - So71 60-41 EXT INTERRUPT LINE
i £1-40 S081 61-41 EXT BUSY LINE .
Logical ZERO - OV + 0.5V at 1.2 ma
Logical ONE =5V + 2V at 0 ma
c 1 G 3 L 5 R 7
° ° ® ° ® e ® ° e
D H M S »
® 5 ° ] ®
A 0 E 2 J L N 6
® L3 ® (-] @ ® ] L)
B F K P
_ L4 K ] ® °
1.. The numbered pins, 0-7,are connected directly to the
~inputs of the Address NAND gate,
2. The lettered pins denote the level of the signal going
to the numbered pins as shown in Table 2,
Figure 1. - Physical layout of Address Field
(+ 5 , on 1/0 mother-board
+
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= T SENSE LINE MODULE oo owsurr £ w3
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' , ' REVISIONS]|
TABLE 2
DEVICE ADDRESSING
| NUMBERED |LETTERED HEXADECIMAL | EXAMPLES OF DEVICE
PINS PINS LEVEL WE | GHT ADDRESS ING
’ o 1 x4 X128
0 A 1 ‘ 0 To B 0 ToB
+ B 0 8
(,‘ 1 C 1 1To C 1 To D
v D 0 L
2 E N 2 To F 2 To €
F 0 2 ]
- 1
3 G 1. 3ToH ! 3 To H
H 0 1
by J T LbTod | 4 ToJd
K 0 3 ‘
5 L 1 5ToL  5ToM 5
M 0 IR ;
6 N 1 6ToP - 6 ToN
P 0 2 o
7 R 1 7 To S i 7 To R
'S 0 1 |
- 6 ¢ o) o0 6 |
;
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GENERAL () ELECTRIC 70A111241

i TTLE SENSE LINE MODULE comon surer 2w 1
MAINTENANCE SPECIFICATION .
CONT ON SMEET SH NO. FIRST MADE FOR GE-PAC 30 (02 '06 2A21 )
REVISIONS! .

1. INTROCUCTION

The Sense Line Module, Part Number 02-062, provides the means for
detecting the status of sixteen sense inputs from external equip-
ment, The data on the sense lines is read into the Processor by

two consecutive Read Data Instructions, Each instruction inputs

one byte of data from the sense lines,

4+ Provisions are made for user initiated Processor interrupt; The
t Processor can arm or disarm the interrupt under program control,

' (i 2, BLOCK DIAGRAM

The block diagram for the Sense Line Module is shown on FS32,
Sheet 5. As shown on the diagram, the user provides sixteen
status lines from an external source to the input of the module,
Two Read Instructions gate the sense data, one byte at a time,
to the Processor via the Data Request Lines, DRL,000 through
DRL, 070,

3, FUNCTIONAL DIAGRAM ANALYSIS

The functional logic for the Sense Line Module is shown in FS32,

3.1 Addressing Input

Wnen the Processor gates the correct address to the input of
this module, it is strapped to present all highs at the input
to the Address NAND gateon 1L3 when the desired combination of
bits are received on the DAL lines, The gate is enabled and
its low output is inverted to present a high B pulse at the S
input to the Address flip-flop on 1P2,

ADRS,0 from the Processor is inverted to product ADRS,1., The
) combination of ADRS,1 and the high B pulse enables the NAND

4 i gate on 3E1, The output frowm the gate causes SYN,0 to be
sent to the Processor, ADRS,1 sets the Address flip=-flop

to produce AD,1, '

3.2 Sense Data

i The Processor sends DAL,031 to one input of the NAND gate on
LE3., A CMD,0 from the Processor is inverted, The high out~-
| put from the inverter is ANDed with AD,1 to produce a CMG,0
pulse, This pulse is inverted to place CMG,1 at the other
input to the NAND gate on 4E8, The gate is enabled to
produce SCLR,0A, This pulse clears~the flip-flop on 4F7,.

The Processor sends two consecutive Read Data Instructions in a0l
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the form of DR,0 pulses, The first DR,0 pulse is inverted and

appliea to one input of the NAND gate on 3EL, This high is
ANDed with AD,1 to product DRG,0, DRG,0 is inverted and a
DRG,1 pulse sets the flip-flop on LF7, Since it is the .
lagglng edge of the pulse that sets the flip-flop, a high is
present on one input to the NAND gate at the same time as the
high from the O-side is at the other input, The NAND gate is
enabled and the resultant low is inverted to produce GHIGH,1,

The user presents a byte of sense data on Sense Lines, S,001
chrough §,071, The lines are connected to one input of the
NAND gates located on 4A3 through 4G3, GHIGH,1 is applied
to the other input to these NAND gates and the data is gated
to the Processor via Data Request Lines, FRL,00A through
DRL,070A,

When the second Read Instruction is sent from the Processor,
DRG,0 is inverted and resets the flip-flop on LE7. Since the
output from the 1-side of the flip=flop is high at the same
time DRG,1 is high, the NAND gate on L4H6-is enabled. The
resultant low is inverted to produce GLOW,1,

The user presents a second byte of sense data on Sense Lines

©S,081 through S,151, The lines are connected to one input

to the NAND gates on 4G3 through 4H3, GLOW,1 is applied to
the other input and the data is gatec to the Processor via
Data Request Lines, ORL,00A through DRL,070A,

3.3. Busy

A Sense Status Instruction (SS) interrogates the modules busy
line. It sends a Status Request (SR,O? pulse to the input
of the inverter on 4D3., The high output from the inverter

is ANDed with the AD,1 high to produce a SRG,0 pulse, The
SRG,0 pulse is 1nverted and applles SRG,1 at the input to the
NAND gate on LN5, If the module is busy, the user sends a
BSY,1 to the other input., The gate is enabled and a low
sxgnal is sent to the Processor via Data Request Lsne,
DRL,OLOA, T

3.4 Interrupt

The interrupt is armed. by a combination of DAL,011 pulse from
the Processor and a CMG,1 pulse, This enables the NAND gate
on 4K8 to produce a low EBL,0. This sets the flip-flop on
3P2. Under these conditions, an interrupt pulse from the
user on the BASTN,1 input to the NAND gate on 4R8, enables
the gate to set the Interrupt Queue flip-flop on 4N7., The
ATN,1 level from the flip-flop is inverted to send ATN,0 to
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the Processor.,

The Processor returns RACK,0 to the module, This pulse is
inverted to place a high at the input to the NAND gate on
L4LH8, Since the other input is high, the gate is enabled to
produce ATSYN,O0., This pulse is inverted and the resultant
ATSYN,1 resets the Interrupt Queue flip-flop,

+ when the Processor sends a DAL,001 to one input to the
NAND gate on L4K9, CMG,1 on the other input enables the
gate to produce a low EBL,1, This resets the flip-flop
: " configuration on 4P2, causing a high output, The high is
(j inverted and keeps ATN,1 at ground potential, This inhibits

the output of the Interrupt Queue flip-flop., -When the
Processor sends RACK,0 to the module, it returns TACK,O as
part of the daisy-chain procedure,

3.5 Initialize »

When the INITIALIZE pushbutton is depressed, a System Clear
(SCLR,0) pulse is applied to the input of the module, The
pulse is buffered and is used to clear the Address flip-flop
and the flip-flop on LF7,

L, MNEMONICS LIST

This section provides an alphabetical list of the mnemonics
used in the Sense Line Module, A brief description of the

mnemonics and a reference to its source on Schematics FS32

are also provided,

MNEMONIC - MEANING LOCATION

AD,1 Signal from the 1-side of Address flip=flop 1R2

ADRS,0 Address Pulse from Processor - 3A1
§ + | ATN,O Attention to the Processor ' 3A7
¢ ‘i__ATSYN,O Attention Synchronization 3K5

B Signal at S Input to Address flip-flop 1R1

BSATN,1 A High going pulse from the User that Sets the 3RL

Interrupt Queue flip-flop. : ‘

CMD, 0 Command Pulse fron Processor 3A2

-t 1 CMG,0 Command Gated with Deviece Address 312
PRINTS TO
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MNEMON]C _MEANING - LCCATION
DAL, 000 Data Available Lines 1A1
through : through
DRL,070 _ 1A7
DR, 0 Read Instruction From the Processor (RD) 3AL
+ DRG,O ODR,0 Gated with the Device Address 3nk
(| ore,000 2C2
through Data Request Lines through
DRL,070 2C7
EBL,O Enables the Interrupt When Low 3P1
GHIGH, 1 Gate High Byte to Processor LM7
GLOW, 1 Gate Low Byte to Processor LM6
RACK, 0 Receive Acknowledge ' 3A8
SCLR,0 System Clear Signal TA8
—E SR,0 Status Request from Processor 3A3
SRG, 0 ' ~ Status Request Gated with Device Address 3H3 .
SYN,O Synchronization to Processor 3A5
TACK,O Transmit Acknowledge 3A9
+ S
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GENERAL (% ELECTRIC | 708110126

1.0 Genereal

This module provides a means of detecting the status of 16 external sense

2.0 Operation

The status of the 16 lines are read into a memory location by exscuting
two 'R3ad Data' instructions to two consecutive bytes of memorye. The
module contains the steering gates and control to automatically read in
the two bytes of the Sense Limes. A signle *Cutput Command' instruction
resets - the control logic.

The rudule also provides an external interrupt lims. An interrupt is
generated by an external device which, when asknowledged, will request.
the program to read in the status of the sense lines., This mods of
operation 1s useful when it is required only to read in the sense lines
when there is a change in status.

3.0 Prograuming Considerations

A strap option provides for any device # between X'00' & X'FF?'.

The following inscructicns will read in the two bytes from the sense
lines and store them in a memory location. Assume Rl haz been previously
loaded with the device number of the module. .

RD RL, LOC GATES EVEN BYTE TO L(C.
RD R, LOC + 1 GATES ODD EYTE TO L(C.

L0 Commard & Status 5Structure

Output Cormmand X'80* Disables interrupt
Output Command X'40! Enables interrupt
Output Command X'10°' Resets the byte steering logic

If desired, the EXT Busy line may be used to inform the program when the
lines are ready to be monitored. Exscution of a Sense Stalus instruction
puts the condition of EXT Busy in the Busy bit of the conditlon code.

5.0 Mechanical Considerations

The Sense Line Module consists of cna Mother Board and 2 (DB) cable
connectors. The cable connsctors are inserted into locations L0 and L1 of
the Mother Board. The modul® may be plugged inmto any I/0 slot in the
expansion card file. The strap l2ad from 214-0 t0'114-0 should be removed
from the wiring side of the slot chosen.

See Table 1 for cable terminavions and designations.

" TITeE j cont on skeer 3 sH NO. 1
SENSE LINE MODULE
CONT ON SHEET SH NO. FIRST MADE FOR GE~-PAC 30 (32-070A12)
SENSE LINE MODULE REVISIONS|

lins inputs such as awitch positions, relay contacts or digital logic levels.
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TARLE 1 REVISIONS]
TERMINAL * DESIGNATION
70-4L0 S001
60-10 so011
50-40 S621
Lo-40 S031
30-L0 soll
20-L0 S051
10=-40 S061
71-L0O Kokl
61-10 S081
51-40 S091
L1-Lo 9101
31-40 S111
21-10 S121
11-40 s
70-41 sk
7141 - 8151
60-11 EXT. IRTERRUPT LINE
61-11 EXT. BUSY LINB ’
Interface Specification ¢
Logical Zero - OV % 0.5V at l.2ma
Logical Ones = 5V + 2V at Oma
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GENERAL ) ELECTRIC 70A110446

1. INTRODUCTION

The Sense Line module is an interface designed to allow GE-PAC 30 processors to
read two bytes of information from a user's external equipment. The meaning of
this data depends upon the useg's equipment,

Device number X'11' is normally assigned tc this device.

2. STATUS AND COMMAND BYTES »
'rablila 1 describes the status and command byte coding for this device.

3. INITIALIZATION

rupts, and resets the Steering as in Command bit 3.

/ .
4, PROGRAMMING CONSIDERATIONS

Two Read Data instructions are used to read the 16 bits of data. The upper 8
bits are read first, then t .e lower 8 bits..

o 2 X
2 TIMLE  pROGRAMMING SPECIFICATION cont on et w1
SENSE LINF, MODULE
CONT ON SHEET . SH NO. FIRST MADE FOR GE-PAC 30
' : : REVISIONS]

Depressing INITIALIZE on the processor clears a pending interrupt, disables inter-

-
. K7-15
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Table 1,
. ‘Sense Line Module
Status and Command Byte Data
BIT N _ :
NUMBER 0. 1 2 |3 © 4 5 6 7
STATUS
BYTE BSY#*
COMMAND | . _ ' B
BYTE DISABLE |. FNABLE RESET
*0Optional
DISABLE This command disables the device interrupt (but leaves it
: armed) , thus allowing queuing of interrupts.
ENABLE This command enables the device to interrupt the Processor.
RESET . This command resets the steering unconditionally so that .
the next Read samples the upper eight status lines.
BSY This Status bit may be used to 1nd1caté that the external
’ device is ready to have its sense lines read. The use of
this status bit is left up to the user. This line is
" separate from the external  interrupt line,
Other bits in the Status and Command bytes are ignored. »
K7-15
> PRINTS 70O,
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GENERAL 5 ELECTRIC 704110860
o 2 N 1
REV T"-LE CCNT ON SKEEY
= SENSE LINE MODULE
‘ PRODUCT SPECIFICATION
, L |eomr o sueer s Wo. FIRST MADE FOR GE-PAC 30 PROJECT (02-06241Y)
' REVISIONS
. A
1. DOCUMENTATION B
1.1 Shipped with Product "
1 each 70AI11241 Maintenance Spec.
1 eack 70A11154 ~ Instaliation Spec.
1 each 70A|Z24064 Test Program
1 each 70B113242 (FS-32) Logic Schematic
o+ 2. PARTS LIST
( ’ Part Mwiher 72A104048 670 (02-0462) Cénsists of the following:
1 each 32-070 Sense Line Module (MB) ]
2 each |7-069F04 GP I/0 Cables
3. DIMENSIONS
9.75" x 10.5" standard card
Cable Length 12 ft, (open end)
L. WEIGHT
Three pourds including cable
| —r 5‘0 mWER
Interface board: +5 volts 4 10% @ .75 amps
6., ENVILRONMENTAL DATA
6.1 Temperature: 0° to 500 c
6.2 Humidity: Equals or excccds processor
6.3 Vibration: Equals or exceads processor
L 7. DESCRIPTION
( + 7.1 The 70A1080Senze Line Module provides sixtesa input sense
lines and an externally controlled interruot line, With g )
the device interrupts enabled a pulse in the external inter- -
rupt line will canse a computer interrupt which may be used -
to iniiiate the proper subroutine for read in of sense lines,
checking, ote, ‘
+ PRINTS TO
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‘ﬁl
7.2 ‘ihe Serse Line Mciule mother-board may be plugged into any —t
1/0 sloz.

7.3 The Input Sensc Lines. are not c<tored in the interface board.
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('\ + 8. ACCEPTANCE TEST

The 02-(52 Sense Line Module mus: successfully perform its
designated test program 70Al12464 in order to be consid-
ered operational. The program snouia run under the prescribed
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