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1. UNPACKING 

2. 

When this module is shippad wi~h a Processor, it is installed in the chassis 
so there is no special unpack~~g procedure. liowever, if the Control Line 
Module is shipped as an expansion unit, unpack it carefully and check for 
breakage and damage to components. 

PHYSICAL CHARACTERISTICS 

Thia module consists of a standard 9-3/4 inch by 10-1/2 inch mother-board 
and associated CKble. 

REVISIONS 

~I 

( ' 3. LOCATION 

• 

+ 

+ 

• 

The mother-board connects into any I/O slot in the Processor or expansion 
chassis. 

4. SAFEGUARDS 

s. 

6. 

'l'o prevent damage to personnel or equipment, make sure that the AC power is 
off while installing this equipment. · 

CABLES 

Standard 17-069F04 cables are provided in locations 40, 41, 42, and 43 of 
the mother-board. The cables are stranded 28 gauge twisted pair wire. Table 
l shows the cable layout for this module. 

Dl:."VICE ADDRESSING 

The device address for this module is X•71•. Thia address may be changed by 
changing the position of the straps in positions 02 and 03 of the mother• 
board. See Figure 1 for possible changes. 

7. INSTALLATION CHECK 

MADE SY 

To determine if the Control Line Module has been installed correctly and 
is functioning properly, run the test program 70All2.4-h1 

E. WHITE -~~9~~~-c_o~~----~~ 10A11115s 
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REVISIONS 

TABLE 1 CABLE CONNECTIONS 

Lead Designations Terminals 
~· --

CL150 11-42 
CL140 10-42 
CL:l.30 70-43 
CI..120 60-43 
CLUO 50 .. 43 
CLlOO 40-43 
CL090 30-43 
CL080 20-43 
CI.070 10-43 
CL060 71-43 
CI.050 61-43 
CI..040 51-43 
CL030 41-43 
CL020 31-43 
CLOlO 21-43 
CLOOO 11-43 .. _ ... _ . 

PRINTS TO 
APPROVALS MADE BY 

70All1158 .WRITE --~ll0_9E§§ _Q_Q.~JJ!gg ____ oEPT. 

PHOENIX LOCATION CONT ON SHEET 3 SH NO. 2 
CODE 10£NT lfO. 
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REVISIONS 

Figure 1 Strap Daughter Board Device Addressing 
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i-:=;--------------1 MAINTENANCE SPECIFICATION 

CONT ON SHEET SH NO. FIRST MADE FOR GE-PAC 30 02-060A21 

1. INTRODUCTION 

The Control Line Module, Part Number 02-069, transfers sixteen bits of data 
from the Processor to an external device under program control. The module 
has provisions for storing the information in a sixteenObit register until 
it is updated. The register h cleared prior to inserting new da.ta. 

2. BLOCK DIAGRAM 

( The block diagram of the Control Line Module is shown on Drawing 70Bll3243. 
As shown in the block diagram, an Output Command is sent from the Processor 
to reset the sixteen-bit register. The Processor sends control data via 
DRta Available Lines, DAlOOO through D.AL070, to the input of eight bits 
of the sixteen-bit register. Upon receiving a Write Instruction from the 
Processor, the data is transferred to Control Lines CLOO through CL070. 

·! The P,rocessor sends control data via Data Available Lines DALOOO through 

+ 

DAL070 to the second eight bits of the sixteen-bit register. When the 
second Write Instruction from the Processor arrives, this data is trans­
ferred to Control Lines· CL080 through CLlSO. 

3. FUNCTIONAL DIAGRAM ANALYSIS 

MN)E SY 

The functional diagrams of the Control Line Module are on Drawing 70Bl13243. 

3.1 Addressing Input 

When the Processor sends the correct address of the module via Data 
Available Lines DALOOO through DAL070, the output is strapped in such 
a way as to present all highs at the inputs to the Address NAND gate on 
70Bll3243-1K2. The low output from this gate is inverted to produce 
a high pulse, ASYNOA, which is applied to one input of the NAND gate 
on 1N3. 

The Processor sends an ADRSO pulse to the input to the inverter on 
1P8 at the same time it sends the correct address to the module. This 
ADRSO pulse is inverted and ADRSl is applied at the other input of 
the NAND gate on 1N3. The gate is enabled and the resulting low sets 
the Address flip-flop on 1M6 to produce ADDl. 

3.2 Control Data 

The Processor sends two consecutive DAO pulses to the module. The 
first DAO from the Processor is inverted and applied at one input to 
the NAND gate on 2F4. Since ADDl is at the other input, the gate 
is enabled. The resultant low output is buffered and sends SYNO to 
the Processor.. The low output is also inverted and the high pulse 
is sent to the T input to the flip-flop on 2H5 and to one input of 
the NAJ:-.1D gate on 2K6. The lagging edge of the pulse sets the flip-

APP~ 
1---____ WH_I_T_E _____ -+. ~. . - -~~~q_E_S_?_ QQ~~Ell_ - - - - OEPT •. 

70Alll245 

FF-803-WA (5-67\ 
PRINTED IN U S A. 

"l'Jtt.... /t, ?o PHOENIX LOCATION coNr oH sHEET 2 

REVISIONS 

PRINTS T< 

COOE IOENT N 
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flop. However, since the 0-side output from the flip-flop is high when 
the pulse is high, the NAND gate is enabled. The resultant low output 
is inverted to produce a DGl pulse. 

The Pl:'ocessor presents a byte of control data, via Data Available Lines 
DALOOOA through D.AL070A, to the input of the first eight bits of the 
sixteen-bit register. DGl toggles the T input to the eight flip-flops 
and the byte of data is transferred to the output Control Lines, 
CLOOO through CL070, via a resistor-transistor network. The data to 
Control Lines CLOOO through CL070 is available to external equipment 
on cable connectors. 

The second DAO pulse from the Processor is inverted and applied at one 
input to the NAND gate on 2F4. Since ADDI is on the other input, the 
gate is enabled. The resulting low output is buffered and sends SYNO to 
the Processor. The low output from the NAND gate is inv•arted .and a 
high pulse is applied at the T-input to the flip-flop on 2H5 and to 
one input of the NAND gate on 2K4. The lagging edge of the pulse 
1:esets the flip-flop. However, since the pulse is high at the same· 
time as· the 1-side output from the flip-flop is high, the NAND gate 
of 2K4 is enabled. The resultant low is inverted to produce a DG2 
pulse. 

The Processor presents a byte of data to the second eight inputs of 
the sixteen-bit register. DG2 toggles the T-inputs of the second 
eight flip-flops in the register. The byte of control data is trans-. 
ferred via a resistor transistor network to Control Lines CL080 
through CL150. The data on the control lines is available to external 
equipment on cable connectors. Active (low) signals on the DA1000A 
through D.AL070A lines produce a ground on the associated control line. 

3.3 Initialization 

When the INITIALIZE pushbutton on the Processor is depressed, a 
SCLRO pulse is applied to the input of the inverter on 2C7. This pulse 
is inverted to produce SCLRl which resets th~ Address flip-flop on 
1M6. SCLRl is inverted to produce SCLROA and SCLROB. SCLROA clears 
the flip-flop on 2H6 and the first eight flip-flops in the sixteen-bit 
register. SCLROB clears the second eight flip-flops in the·sixteen­
bit register. 

REVISIONS 

PRINTS 1 

MADE BY 
E. WHITE PROCESS COMPUTER 70All1245 

FF -803·-wA (S-671 
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CONT ON SHEET SH NO. 

4. MNEMONICS LIST 

GENERAL~ ELECTRIC 

CONTROL LINE MODtn..E 
MAINTENANCE SPECIFICA~ION 

FIRST MADE FOR GE-PAC 30 

70Alll245 

CONT ON SliEET F SH NO.J 

02-060A21 
REVISIONS 

This section contains the mnemonics, meanings, and locations on 70Bll3243 
of the various signals that are used in the Control Line Module. 

MNEMONIC 

ADDL 

ADRSO 

AGOOl 
through 
AG071 

ASYNlA 

CLOOO 
through 
CL150 

CMDO 

DAO 

D.ALOOO 
through 
D.81070 

DGl 

DG2 

SCLRO 

SCLROA 

SCLROB 

FF -803-W.A (5-67) 
PRINTED 4N U S A. 

MEANING 

Output from the Set Side of the Address Register 

Address Signal from Processor 

High Inputs to Address N.AND Gate 

Address Synchronization 

Control Lines to External Equipment 

Command Pulse from Processor 

Data Available Pulse from Processor 

Data Available Lines 

Data Gate for First Eight Bits in Sixteen-Bit 
Register 

Data Gate for Last Eight Bits in Sixteen-Bit 
Register 

Initialize Pulse from Processor 

System Clear for First Eight Bits in Sixteen-Bit 
Register 

System Clear for Last Eight Bits in Sixteen-Bit 
Register 

LOCATION 

1N8 

1P8 

lHl 
through 

. lH8 

1P2 

3C9 
through 

3P9 

2A5 

2A4 

lAl 
through 

1A8 

1P6 

1P5 

2A7 

2P7 

2L8 

PRINTS TC 

SH NO. , J 
CODE IOENT N< 
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CONT ON SHEET SH NO, FIRST MADE FOR GE-PAC 30 

1. INTRODUCTION 

These modules are interfaces designed to transfer two bytes of control information 
from a GE-PAC 30 processor to a user's external equipment (Control Line) or to 
sixteen reed relays (Relay Closure). The significance of the 16 bits of data is 
entirely dependent upon the user's equipment. 

Device number 'X'71' is normally assigned to the Control Line module; X'08' is 
normally assigned to the Relay Closu~e module. 

2. STATUS AND COMMAND B'Y'l'ES 

No status byte exists for either device. Any Output Command (actual bit con­
figuration does not matter) resets the steering on either device so that the 
next Write instruction will affect the upper 8 bits. 

3. INITIALIZATIO! 

Depressing INITIALIZE on the processor will reset the Write steering and clear 
all sixteen control lines. • 

4. PROGRAMMING CONSIDERATIONS 

The 16 control bits are transferred to either device by two Write Data instruction 
·The first Write transfers the upper 8 bits; the second transfers the lower 8 bits. 
The steering is reset following the second Write. The control bits remain avail­
able to the external equipment until updated by another pair of writes. 

For the Relay Closure module, a one-bit in the data closes the contacts; a zero-
bit opens them~ ·, 

For the Control Line module, a o~e-bit in the data produces a logical zero output 
level; a zero-bit pr~duces a logical one output level. 

MAD£ BY 

L. A. Pel\.or MA.PD DIV Ott 70All0448 

REVISIONS 

K7-15 
PRINTS TO 

!---------------------°""· 
West Lynn LOCAT10tt co,.r oN s1tt:ET FINAL ISjUtll 

J, Lima/LAP 11-22-11 .. SH NO. 1 

,.,. -10).WA 2•71 
f"'RIHTt.0 IN U.S.A. DEC 1G1971 , ~ I I COlll IOCNY NO. 
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CON'! 10L J,INE MODULE 

General De.script.ion 

'!':-1::.s rr..di..:..le provides a meam or activating 16 e.xtl:?rmll dv.-ices such l's 
tni;c~t~rs, ro!.~·3, solenoids, stepping mo":.ors, etc. 

Each or th? 16 control lines has its O'.tn stornge register a:·K\ i:ll.!°fc!" :!r-iwir 
staee. 

In th-1 n:n::u cperatic:i or this mcdu1 e, a 16-bit. rr.eo:•Jry loct:.':.ic:l i:: 1;-:d 
tc :.t..::">:? :.~.e ~"i.:e o! the 16 control lines. Ti : 1.-r.a::;~s r::.:v- ~ tra.-:.:.;~~:i·:-ed 
t', tt.•.! ccrr"~r:l lino 11odule b7 e:xacut.ing two 1iirlte Oat.a' !n.st.r-..;.': tic::-.s fl'::r: 
the tw~ byte3 cf the mem~ry iMage. 

7!.e ::,-;jul.c ccn':.ai~ logi:: control for aut. rnatically steerin.; the t.wc 1.-ytes 
c-f" daoa to the 16 central lines. 

A single 10\ltput CoJ1T.1arxi' instruction vill reset. the .~on':.rol h'gic c-_nJ 
re~~t ell 16 control line registers. 

;:; r_:v1s.:ms 

I 

2.0 Intcr!oce Specif:cationa 

Tt.e output 11:"6s ea~h co~~ist of a collector output from a cornr.1on emitter 
conneo:::':.ed tra;15istor stage. In the 10N 1 con:litio1., the <.olloctor ca.'1 t;ink 
u~ to +20Ul'!a to ground. In the •OFF' condition,, tha collector can take 
up to +30 VDC. 

V:J;e ·1 driviJ16 in.:1.•::ti le loads, negative going trans.:..ents shctl.ld be removed 
by using ~ suppressor diode across the load. 

3.0 Pron-E:nm.i ng Considerations 

Strap optic:.15 pr~·rtde for 8I11' Dev H selection from x•oo• to x•FF•. 
Two 1\-'!"ite T''ita' instructions are used to transfer the two-byte memory ir.v:iee 
to t~c: cont.r, 1 line storage regi.3ters. · 

J...1. 'Output. Command' will reset the control logic and cl•'ar all 16 st.,rrgc 
T\;gisters. 'Ihe fol] c.dng will serve to demonstrate t.he t.:-pical ;_:..;;.ru~ti<..ns. 

OCR, Rl, RL 
WD, Rl, LOO 

INITIALIZ;!: I/O 
TRANSFER FIRST 
'I'R.At-.'SFER SECOND 

(RL mey- have .icythl ni~ in it---­
imag11 byte. 

·wo, ru., toe + 1 image byte. 

See 70All246 7 for Teat Program Intom.ation. 

., 

1-----·-­
r---

--- . 1~~-tHS TO 

PROCFSS COMPUTER DIV~.. "iOA1l08li9 
--------------------M~ 
PHJEHIX lOl.HIO" CONJ 0" ',HEU 2 ----
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i..o ~h1:.nical Considerationa 

The control line Dlodule consists or one rnother board which rney be plug1;ed 
into Br'Cf I/O slot in the expansion card file. The control line• outputs are 
accessible through Dsughter board cable connectors, (JS..038 DB's), nt 
locations L2 & h3 on the mother board. The following t:oble show:t cable 
COIUl3Ctions1 

LEAD DESIG TERMINAL 

CU.50 n-L2 
CL140 io .. L2 
CLlJ) i0-L3 
CL120 6() .. 43 
Ctllt) .SO-L3 
CLlOO LO-L3 
CL090 .30-L3 
CLO~ 20-Ll 
CI.D70 10-L3 
Cl.060 n-Ll 
CL050 61-L3 
CL040 51-L3 
CLO)) Ll-43 
CI.D20 31-43 
CLOlO 21-L3 
CLOOO 11-43 

MEMORY LOC 

ts b L~ I LOC + 1 
7 8 

~ + + • CLOOO cr.oro cr.oao CIJ.50 

A 'one• bit tre.naferred to the control line module will cause the assoclated 
control line to be groun:led .• 
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PRODUCT SPECIFICATION 

SH NO. FIRST MADE FOR 
. + (02-060-~l-~ 

jf' 

~ 
! 

~ 
i . 
~ 

• 
1.•.· ·('' " . 

I~ .. . 

( 
t 

1. DOCUMENTATION 

2. 

. ' 

Shipped with Product 

1 each 70All1245 
1 each 70All1158 
1 each 70All2467 
1 each 708113243 

PARTS LIST 

Maintenance Spec. 
Installation Spec • 
Test Program 
Logic Schematic 

Part ~u::-;ber 70Al04048G.74 (02-060) consists of the· 
following: 

1 each 32-084 
2 each Ci69f04 

3. DIMENSIO~S 

Mother-Bnard: 
Cable Length: 

4. WEIGHT 

Control Line }fodule (l'IB) 
Cables 

9.75" x 10.5" 
12' (open end) 

3 pounds including cable 

5. POWER 

5 .1 Ii. :erface Board: +5 volt + 10% @ • 75 amps 

6.. ENVIR01'.'ME~rfAL DATA 

7. 

6.1 Temperature: o0 to so0 c 

6.2 Humidity: Equals or exceeds Processor 

6.3 Vibration: Equals or exceeds Processor 

DESCRIPTION 

The 70Al04048G.74 (02-060) Control Line Module provides six­
teen control lines of 200 ma and 30V capability, each with it 

REVISION 

- ---: 

s 
: .. ! 

PRINTS TO 

I own storage register. The image of the control lines is star 
+ k fo t.wo consecutive bytes of memory. .J. 
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CONI ON S"flT s .... o. FIRST MADE FOR (02-060 Al9) 

7. 

8. 

9.0 

9 .1 

1 · 
' 

pr--. REV•: r~ ''S 

)ESCRI?TlON (Cont'd) 

Th!" control line states are updated by executing two Wrj_te 
r.a a (WD) instructions from the tv:o bytes of memory. 

ACr.EPTANCE TEST 

The Interface board must successfully perfonn the designated 
test pro6ram (70All2467) in order t~ be considered operational. 
Thjs program should run under prescribed environmental 
va_ L1tions. 

,1.pplicat:::.on Information 

c;eneral Description . 

('._U 

"':n the nor11al operation of the Control Line Nodule;· a six­
teen-bit memory loc1tion is used to store the image of the 
sixtee~ control lines. The images may be transferred to the 
Control Line Module by executi".'lg two Write Data Instructions 
from :.:t-.e two L>ytes of the memory image. This module contains 
logic control for autom<.a.tically steering the two bytes of I< 
~3ta to th(' control lines. Each output line has its own storag 
register to maintain the state of the line until updating is 
de~ir~d. This rr.o<lule provides a meens for operating medium 
iJO~:er external devices such as indicators, relays,· solenoids, 
and ftl'.'ppinc: motors under program control. 

I 
This mod1•.le i::: useful whenever it is desired to control devi.ces 
whic:1 re~uire up to 200 milliamps to op.erate. The device will 
respond only to the WO (Write Data) Instruction. Interrupt 
ci~cuitry i6 not provided on the module. 

C/i A ONT bit i11 the men -:Jry will be represented as an on transistor 
(~rv\.:.nd) 011 the associated control line. A ZERO in memory _, 
will be renresented by a non-conducting transistor. 
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GENERAL@ E.LECTRIC 70All0858 
R(V --------..------------------1coN• ON IMElT 3 SN NO. 2A 

---.1TITLE CONTROL. LINE MODULE 110. ______ _ 

PRODUCT SPECIFICATION 

CO"' ON lt•fCI SH hi·, 

9.?. Outputs 

Each output line consists of an open collector output from 
a common emitter connected transistor stage as shown in 
Figure 1. 

Output Specifications 

Identical to 2N3646 transistor 

Maximum OFF 
Voltage 

Breakdown Voltage 

= (Sustain) 15 v~~ts 

• 40 volts 

The base drive to this circuit is approximately 10 milliarnps 
which will support an le of approximately 200 milliamps with 
VCE of 0.5 volts. · · 

When driving inductive loads, negative going transients should 
be removed by using a suppressor diode across the load. Cable 
length should be considered when suppression is necessary~ 

9.3 Connector Layout 

Standard 17-069F04 (Twelve foot open-ended) ·cables are pro­
vided. For connector assignments, see the Installation 
Specification 70Allll58. 
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Th~ :'HE.CRY CF :~_:..-:: .J: .. ·"i-:•:: .:.~ .:;;.$- • :-_'-!J aays ... 

a ·:. · in a bit. .... :.:: "';.~ ~:rp..:-:~= =i;;,_-c:-"£ :a:.:--::--=. :-.:saved for CLM data 
turns CN the a.s.3-: ::.3.-:.e:i :--·..::p.i': ::-a.:-...3:..;::vr :.:-. :.::.-;:, ClM inteirface. Thus, 
:.: :!".-to :-:::~:::- :: -::-.a: "::-:i:..s.:.3::r i.s hooked to one end of a 12VDC 
:·.;:.:ar i.:-~:: -;;-_...,. :::-.-e;- :~:..,,. :: :.;-_,.. :·~::i.I :.s hooked to +12VDC {see below) 
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This seems to jive with other documentation (eg: the sawmill Conp.lter I/0 
prints). 

~1~0 ~i ia~a~a~ 
~ --~ -#,._, -'~ .. __ . Q-tfO ~-vi# /P-~I ~ I ll , 
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HoweveY;. the CLM interface schenatic seems to inply that a ~i ~ in the 
coop.ite±- memory would turn OFF the associated output transistor! ! It w:iuld 
appear the schematic is in error. However, w/o being able to scare up a 
spare of the CLM interface, it's not Jmown, exactly, what is in error on the 
schematic. 
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