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1. UNPACKING 

When this module is shipped with a Processor, there is no $pecia.1 
unpacking procedure. However, if the module is shipped as an ex­
pansion unit, unpack it carefully and check for breakage and damage 
to components. 

2. PHYSICAL CHARACTERISTICS 

'l'his module con~ists of a standard 9-3/4 inch by 10-J /2 inch 
mother-b~ard and two cables. 

3. LOCATION 

1 Thi& motl.er-board connects to any I/0 slot ln the Processor or · 
! exi.-ausi1Jn card file. 

l 4. SAFEGUARDS 

I 

• i 

To l-'..:t::11ent damage to personnel or equipme:it. mak~ sure the AC 
power is off 'hile installing the module . 

5. CABLES 

I The cable connectors are inserted into locetions 40 and 41 of the 
mother-board. See Table 1 for cable terminations and designations. 

'The device address of this module is X' J 1'. · This address can be 
changed by rearranging the position of the wires located at positi 
lU of the mother-boar~ as shown in Figure 1 and Table 2. 

'. 

Verify that the stdap lead between 214-0 and 114-0 (RACK/TACK 
jumpe~) i~ removed from the wiring side of the Processor or ex­c· l pansion card file on the slot chosen for the module.· This allows 

+ I ,..,e necessary Interrupt f..eceive and Acknowledge signals from th~ I Proc~ssor to enter the module. 

f.. IN'STALLA110N Ci.U:.CK 

+ 

Run Tear Program 70All2464 to determine if the sense Lint! Module 
is installed cor.rectly and operating properly •. 

NOT'..::: If the device address iR clianged, L.e test progr...i.m must 
.. lso ::ha11ge. 
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TABLE 1 
CABLE CQNNECTION ANO DESIGNATION 

~-T_E_RM_I N_A_L ___ -+-__ o __ E_5_-1_G_NA_r_1_o_N_, I _ T~~~-~ NAL 

70-40 soo 1 , 51 -l~Q 
60-40 5011 hl-40 
so-4o so21 31-40 
40-40 5031 21-40 
30-40 5041 11-40 
20-1.0 5051 70 ".'41 
10-40 5061 71-41 
71-40 5071 60-41 

DESIGNATION 

5091 
5101 
s 111 
5121 
5131 
s 141 
5151 

--~·--1 

EXT INTERRUPT LINE 
61 -40 5081 61 -41 EXT BUSY LINE 1---.......i 

!-·----- »··-----1-----------+-------~---------4 
' Interface Specification 

I 

I 
I 
' 

Logical ZERO - OV ± 0.5V at 1.2 ma 
Logical ONE - SV ± 2V at 0 ma 

c 1 G 3 L • • • • • 
0 H • • 

A 0 E 2 J 
• • • • • 

B F 
• • 

5 R 
• • 
M 
• 
4 N 

• • 
K 
• 

1 • The numbered pins, 0-7.are connected 
inputs cf the Address NANO gate. 

7 
• s • 
6 
• 
p 

• 
directly to 

2. The letter~d pins denote the level of the signal 
to the numbered pins as shown in Table 2. 

Figure 1. Physical layout of Address Field 
on 1/0 mother-board 
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TABLE 2 
DEVICE ADDRESSING 

i----~-----------~-~r---~-------~~---------~-~ 
NUMBERED LETTERED I HEXADECl~4L EXAMPLES OF DEVICE 

PINS PINS LEVEL WEIGHT ADDRESSING 

0 

1---· -·--····. 

2 

A 
B 

c 
D --·----
E 
F 

+-----·--+---·-··--....... 
·3 G 

H 1-------+-··------1----
4 J 

K 

X'4C 1 

0 To B 

1 .To c 

2 To F 

l 
3 To H 

. 

4 To J 

X'2B 1 

0 To B 

1 To 0 

2 To E 

3 To H 

4 To J 

--
REVISIONS 

.. . I 1-. 5 L 
M 

5 To L 5 To M . !--

6 To N 6 
------------·----+---- ··- -t- -------- .. ---~,--------t 

6 To P N 1 
p 0 2 1------+-----+----+----------+---·-· -· ···-·-·--------1 

7 To R ... 
I 7 To S R 1 

s 0 

0 D 6 I 

• 

I 
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1 . INTRODUCTION 

The Sense Line Module, Part Number 02-062, provides the means for 
detecting the status cf 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. 

Provisions are rn~de for user initiated Processor interrupt. The 
Processor can arm or disarm the interrupt under program contra l. 

REVISIONS . 

(- 2. BLOCK DIAGRAM 

I 
j 
I 

ti 
I 

+ 

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 NANO gateun 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 pu1se at the S 
input to the Address flip-flop on 1P2. 

ADRS,O from the Processor is inverted to product ADRS,1. The 
combination of ADRS,l and the high B pulse enables the NANO 
gate on 3E1. The output fro.,1 the gate causes SYN,O to be 
sent to the Processor. ADRS,1 sets the Address flip-flop 
to produce AD, 1. 

3.2 Sense Data 

The Processor sends DAL,031 to one input of the NANO gate on 
4E3. A CMD,O from the Processor is inverted. The high out­
put from the inverter is ANDed with AD,1 to produce a CMG,O 
pulse. This pulse is inverted to place CMG,1 at the other 
input to the NANO gate on 4E8. _!he gate is enabled to 
produce SCLR,OA. This pulse clea-rs--the flip-flop on 4F7. 

The Processor sends two consecutive Read Data Instructions in 

PROCESS COMPUTER XoX.XiX 70A 111241 
--- ----- ----- --- ----OEPT. . 

W. HONG 
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the form of DR,O pulses. The first DR,O pulse is inverted and 
appliea to one input of the NANO gate on 3E4. This high is 
ANDed with AD,1 to produ~t ORG,O. DRG,O is inverted and a 
DRG, 1 pulse sets the flip-flop on 4F7. Since it is the 
Jagging edge of the pulse that sets the flip-flop, a high is 
present on one input to the NANO gate at the same time as the 
high from the O-side is at the other input. The NANO 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 S,071. The lines are connected to one input of the 
NANO gates located on 4A3 through 4G3. GHIGH,1 is applied 
to the other input to these NANO gates and the data is gated 
to the Processor via Data Request Lines, FRL,OOA through 
DRL,070A. 

When the second Read Instruction is sent from the Processor, 
ORG,O is inverted and resets the flip-flop on 4E7. Since the 
output from the 1-side of the ftrp--~flop is high at the same 
time DRG,1 is hlgh, the NANO gate on 4H6· is enabled. The 
resultant low is inverted to produce GLOW,l. 

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

REVISIONS 

S,081 through 5, 151. The line~ are connected to one inµut t-at 
to the NANO gates on 4G3 through 4H3. GLOW,t is applied to 
the other input and the data is qatP.G to the Processor via 
Da~a Request Lines .. ORL,OOA through DRL,070A. 

3.3. Busy 

A Sense Status Instruction (SS) interrogates the modules busy 
line. It sends a Status Request (SR,0) pulse to the input 
of the inverter on 403. The high output from the inverter 
is ANDed with the AD,1 high to produce a SRG,O pulse. The 
SxG,O pulse is inverted and applies SRG,1 at the input to the 
NANO gate on 4NS. If the module is busy, the user sends a 
BSY,1 to the other input. The gate is enabled and a low 
signal is sent to the Processor via Data Request Line, 
DRL,040A. ------

3.4 Interrupt 

The interrnpt is armed by a combination of DAL,011 pulse from,___ __ 
the Processor and a CMG,1 pulse. This enables the NANO gate 
on 4KB to produce a low EBL,O. This sets the flip-flop on 
3P2. Under these conditions, an interrupt ~ulse from the 
user on the BASTN,1 input to thz NANO gate on 4R8, enables 

+ I 
i 

the gate to set the Interrupt Queue flip-flop on 4N7. The 
ATN,1 level from the flip-flop is fnverted to send ATN,O to 
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the Processor. 

The Processor returns RACK,O to the module. This pulse is 
inverted to place a high at the input to the NANO gate on 
4H8. Since the other input is high, the gate is enabled to 
produce ATSYN,O. This pulse is inverted and the resultant 
ATSYN,1 resets the Interrupt Queue flip-flop. 

nhen the Processor sends a DAL,001 to on~ input to the 
NANO gate on 4K9, 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 
inverted and keeps ATN,1 at ground potential. This inhibits 
the output of the Interrupt Queue flip-flop. /When the 
P:-oce ssor sends RACK, 0 to the module, It ret'urns TACK, 0 ,as 
part of th~ daisy-chain procedure. 

3 . 5 I n i t i a 1 i ze 

When the INITIALIZE pashbutton is depressed, a System Clear 
(SCLR,O) pulse is applied to the input of the module. The 
pulse is buffered and is used to clear.the Address flip-flop 
and the fl ip-fl~p on 4F7. 

4. MNEMONICS LIST 

This se~tion 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 · MEAN I NG LOCATION 

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

ADRS,O Address Pulse from Processor 3A1 

ATN,O Attention to the Processor 3A7 

REVISIONS 

1------1 

er :TSYN,O 

I 
1BSATN,1 

Attention Synchronization 

Signal at S Input to Address flip-flop 

A High going pulse from the User that Sets 
Interrupt Queue fl ip-f1op. 

3KS 

1Rl 

the 3R4 

+ 

I 

I CMO O I , 
I CMG I 0 
l 

Command Pulse fran Processor 

! "•or " W. VIONG AP?R('VAts PRO CE SS COMPUTER o~i~ 
!---- ---------- --- ----Di1"1. 

3A2 

31 I~ 
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MNEMONIC 

DAL,000 
through 
DRL,070 

DR,O 

DRG,O 

DRL,000 
through 
DRL,070 

EBL,O 

GH I GH, 1 

GLOW, 1 

RACK,O 

SCLR,O 

SR,O 

SRG,O 

SYN,O 

TACK,O 

I . 
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MEANING 

Data Avai~able Lines 

Read Instruction From the Processor (RD} 

DR,O Gated with the Device Address 

Data Request Lines 

Enables the Interrupt When Low 

Gate High Byte to Processor 

Gate Low Byte to Processor 

Receive Acknowledge 

System Clear Signal 

Status Request from Processor 

Status Request Gated with Device Address 

Synchronization to Processor 

Transmit Acknowledge 

LOCATION 

1A1 
through 

1A7 

3A4 

3H4 

2C2 
through 

2C7 

3Pl 

4M7 

4M6 

3A8 

lA8 

3.A3 

3H3 

3A5 

3A9 
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SENSE LINE MJDULE 

1.0 General 

SH NO. l 

REVISIONS 

This module provides a means of detecting the statua of 16 external sense 
line inpute such ea rswitch positions,, rel~ contacts or digital. logic levels. 

2 .o Operation 

The status of the 16 lines are read into a memor;r location 117 executing 
two 1R'lad Data' instru:f.ions to t'liio consecutive bytes at tnell201"7• The 
module contains th8 steering gates alXi control to automatically read in 
the two b;ytes of the Sense L1IJ3s. A signle •Output Camna:d' instruction 
resets·· the control logic. 

The :mndule aleo provides an external interrupt line. An interrupt ie 
generated by an e.icternal. device which, when acknowledged,, W"'....ll request 
the program to read in the status or the· sense lines. This mode or 
operation is useful when it is required only' to read in the seruie lines 
when there is a change in status. 

3.0 Programming Consideratio~ 

A otrap option provides for ·e.n:T device # between X 100 • & X 1FF '. 
The following iwc.ructicns will read in the two bytes from the sense 
lines and store them in a memory location. AssUJ!le m. ha& been prerlously 
loaded with the device nwcber of the module. • 

RD 
RD 

Rl, LOC 
Rl,·LOC + l 

GATES EVEN BYTE TO LOC. 
GA'IBS ODD BYTE TO LCC. 

L.o Corrmazxl & ~tatus Structure 

Output Cor.11nand X •8:> • 
Output Command X 1~0' 
Output Cownand X 110' 

Dieables interrupt 
Enables interrupt 
Resets the byte steering logic 

If desired, the E:{T Busy line JllBy be used to 1.ntorm the program when the 
lines are ready ti) be monitored. Execution of a Sense StatilS instruction 
puts the condition of EXT Busy in the Busy bit of the condition code. 

5 .o Hechanical Consid1~rations 

The Sense Line Module consists of en~ Mother Boa.rd an:l 2 (DB) cable 
connectors. The cable connectors are inserted into locations LO an:i 41 of 
the Nether Board. The modul•~ ma::f be plugged into any I/O slot in the 
expansion c.ard n:.e. The strap 1 =sd from 21L-O to ·114-0 should be removed 
from the wiring side of the slot chosen. 

See Table l for cable termina1.ion.s and designations. 
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TEHMINAL 

70-40 
&>-40 
50-40 
Lo-Lo 
30-LO 
20-40 
10-1'0 
71-LO 
61-40 
51-LO 
Ll-40 
Jl-40 
21-~ 
11-40 
70-41 
71-41 
&>-Ll 
61-Ll 

Interface Specification 

TABLE l 

DF.SIONATION 

s:>Ol 
SJU 
5021 
S0.31 
SJLJ. 
5051 
s:>61 
S17l 
S081 
S09l 
9101 
Sl.ll 
Sl.21 
Sl.)l 
Sl.U 
Sl.51 
EXT. INTERRUPT LINE 
EXT. WSY LINE 

Logical Zero - OV % o.Sv at l.2ma 
Logia al One - 5V ! 2V at Oma 
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1. INTRODUCTION 

The Sense Line module is an interface designed to allow GE-PAC 30 proco=ssors to 
read two bytes of informatiou._ from a user's·external equipment. The meaning of 
this data depends upon the us~'s equipme~t. 

Device number ~'11'. is normally assigned t< this device. 

2. STATUS AND . COMMAND BYTES 
I 

Table 1 describes the status and command byte coding for this device. 

3. INITIALIZATION 

REVISION 

Depressing INITIALIZE un the processor clears a pending interrupt, disables inter­
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 •. 
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CONT ON SHUTF!NAL 

CONT ON IHHT 

BIT 
NOOER 

STATUS 
BYTE 

COMMAND 
BYTE 

*Optional 

DISABLE 

ENABLE 

RESET-

BSY 

IH NO. 

0 

FIRST MADE FOR GE-PAC 30 

Table 1, 

Sense Line Module 
St9tus and Command Byte Pata 

2 3 4· 

BSY* 

DISABLE . F.NABLE RESET 

s 6 7 

This command disables the device interrupt (but leaves it 
armed), thus allowing queuing of interrupts. 

This command enables the device to interrupt the Prcx:essor. 

This command resets the steering unconditionally so that . 
the next Read samples the upper eight status lines. 

This Status bit may be used to indicate 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. 
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HAOt llT 

1. WCUMENTAT!ON 

1.1 Shipped with Product 
1 each 70All12.41 
1 eacl 70AIU 154 
1 each 70All'Z4C,4 
l each 708113242. (S:S·32) 

Maintenance Spec. 
:1nstal-lati.on Spec~ 
Test Pl'.'ogr.am. 
Logic Schematic 

2. PA.~TS UST 

Part !!\l.111.,..~r 7:' A 10 4048 G.70 (02-ot..'2)'- Ccn~ii sts of the .fo llowm 8: 
1 each 32-070 
2 ep.ch t 7-0b?r:04 

). DlllEllSIOJIS 

Sense Line Module Om) 
GP I/O Cables 

9. 7511 x 10. 511 standard card 
Cable Length 12 ft. (open end) 

4. WEIGHT 

Three pour.ds including cable 

Inter.t'ace board: 

6. ENV!fi.Q}IMENTAL DAU 

6.1 Temperature: 

6.2 Humidity: 

6.3 Vibrations 

7. DESCiUPTION 

+S volts -;f_· 10% © • 1S mnps 

o0 to '!IJ° C 

Equals or exc~~ds processor 

Equals or exceeds processor 

7 .1 'lhe 70AJIOUC!Sen:.:;e Line ~~odule provides sixtee.i input sense 
lines and an externally controlled 1ntE.rru'9t lino. With 
the device interrupts enabled a pulse in the external. inter­
rupt line will canse a computer interrupt which may be used 
to inii.iate the proper subroutine tor read in of sense lines, 
checld.ng, etc. 

-~-~~-££l:fE:Y_~----~=-I 70Al1086o 
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PRO:OOC': SPF.cIFICATION 

~.. ). 2 

CO"t ON S><EET SM NO. FIRST MADE FOR GE-PliC JO PROJE~T ( 02-J62 AJ .,.i.) ______ _ 

7.2 'ihe Sei:se Line ~cdule ooi:her-board may be pluggo;?d into any 
1/0 slo::. 

7.3 The Input Sen!>c Lines. are not !--tored in the interface board. 
They are gated directly through to the Processor i-:emory. 

8. ACCEPTANCE TEST 

The 02-C'o2 Sense Line Module r.:us~ successfully perform its 
designated test program 70All"Z4"4 in order to be consid­
ered operational. The program snou1a run under ch~ prescrited 
system environmental variations. 
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