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1. Introduction

Hewlett Packard manufactures a two-channel digital-to-analogue

conversion card for use in HP 2100 series computers. In BMR applications,

_however,_the airborne system requires the monitoring of 7 quantities, the

magnetotelluric system 5, and the marine system 4. For this reason, it
was decided to develop an 8-channel digital-to-analogue (D/A) conversion

card for use in HP 2100 computers.

An HP 12620A breadboard card was available for trying test
circuits. First one channel was constructed and tested using CMOS logic;
this loglic type was found to be too slow to be used. Next a test circuit
was constructed using TTL lpgic; this proved satisfactory. Low=-power TTL
was used in the production carde to reduce the amdunt of power ﬁsed and
heat produced. This was necessary since the final card contains 50

integrated circuits.

Three types of D/A chips made by Precision Monolithics Inc. were
tested, They were the DAC 100, DAC 02, and DAC 04. The DAC 100 is a
straight binary input, 0-10 volt output device. The DAC 02 is a sign
magnitude input device with a =10 to +10 volt output. The DAC 04 is a 2's
complement input device with a -5 to +5 volt output. One complete card
was made using DAC 100 chips. This card worked correctly. Howevér,
BMR's marine group.decided that they preferred a card using 2'§ complement

D/A converters. Ten carde were made using 2's complement D/A converters.

2. Punctional Description

The function of this card is to receive 13 data bits and 21
signal lines from the back plane of a HP 2100 computer, Three bits are
used tq determine which of the analogue outputs is selected. The other
10 bits contain the data to be converted to an analogue voltage. The

data bits are in 2's complement form.
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The flag, interrupt and control circuitry on the board is used
for the control of interrupts. When the control flip-flop is set, the
computer is ready to receive an interrupt and, when the flag flip-flop is
set, an external device has requested an interrupt. This part of the

circuitry was added tc so it could function in three ways:

(i) An external device can set the computer flag.
(ii) The flag can be set at preset time after being cleared.
(iii) Setting the flag causes the program to jump to the memory

location equal to the select code of the card.
Choice of operating mode is determined by hand-wired links.

. 3. Circuit Description

Block Diagram

N\,
DATA
DATA
; pfa - ¥
BITS LATCH ANALGAQUIE
OUTPUT
" TO OTHER
CHANNELS & DATA
4 LATCH
LINE
Y OF 10
DECODER
AR [~ 10 OTHER
shLier — CHANNLELS
DL -
./
D SIGNALS WHICH
—a— ANE TRUE WHLN
Tt SELECT
il CORE OF THIE
CARD 15 CHOM N
1fo ourput
PULSF

Fig. 5.1
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The card receives 13 bits from the computer. Three of these are
-used to determine which of the eight D/A channels is to receive the ten
data bits. -This is.achieved using a 1 of-10-decoder type 9301._-The A,
B and C inputs are used to determine which output line goes low and.enables
the data of a certain channel. The D latch input is used to disable the
selection of one of the eight channels when it is not regquired. The truth

table for the 9301 decoder is as follows:

Inputs Outputs
D C B A 012 3 456 789
0 0 00 011 1 11 1t 111
0 0 0 1 10111111 11
000 10 117011 1 1 1 1 1
0o 0 1 1 11101 11 1 11
01 00 11110 11 1 11
0 1 0 1 111 11 01 1 1 1
0110 -1 11 1 01 1 1
o 1 1 1 171111 110 1 1
10 0 0 1111111101
10 0 1 1711t 11 11 110
1010 17111 1 11 1 1 1
1.0 1 1 111 11 11111
110 0 11111 111 11
11 0 1 111 11 1 1 11 1
1 110 11 1 11 11 1 11
11 1 1 1111111111

9301 Truth Table

Fig. 3.2

\
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It can be seen from the truth table that when D is high none
of the channels 0O to_? can be low. Input D only goes low when the select
code of the card is chosen and a OTA/B‘ instruction is given eig. OTA 11
when the card is in slot 11. This enables the card to ignore all the
data on the lines except when an OTA/B‘ instruction to the card's select

code 1s executed.

When the data latch line is low, the output of the data latch
follows the input. When it goeé high, the output is latched. The data

and latch pulse time relationship is represented in the following diagram.

Latch Pulse and Data Pulse time relationship

DATA

[ ] [1 [1

QUTPUT

TIME

Fig. 3.3

»*
OTA/B - output the A or B register



5e

The flag and interrupt circuitry is a copy of the standard
Hewlett Packard flag and interrupt circuitry found on the Hewlett Packard
breadboard card type 1260. A few extra components were added to enable
the somputer program to loop for an adjustable period. This was to allow
time for pen movement if the card was used to drive a chart recorder.
The magnetotelluric system required that the flag flip-flop could be set

from an external device. Provision was made for this mode of operation.

A summary of the three ways the flag and interrupt circuitry

can be used are as follows:

(a) An external device can set the flag on the card.
MONO 2
DEYICE FLAG
L3 O Q2
CL
CLF
—_— SET —]
FLAG F/fF
l—— CLrj-
- STF
Device flag interrupt Fig. 3.4

An external device triggers mono 2 which toggles the flag flip-
flop. Wwhen set goes high, it clears mono 2. To be operated this way,
the ocutput from mono 1 is disconnected from mono 2 and the input‘of mono 2

is connected to the device flag.
(Links d = £ and & = ¢ connected)
(v) The flag is set at preset time after being cleared.

Time delay interrupt

FLAG F{F R MONO MONO 2

= 7 O
| & —0 az

SET cL
% | STF

Pig. 3.5
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The clear flag instruction (CLF) causes the set output of the
flag flip-flop to go low. This triggers monostable 1 which causes Q1 to
go high for a time adjustable by R1. When Q1 goes low again monostable, 2
is triggered which causes Q2 to go high. This in turn toggles the flag
flip-flop which causes the set side to go high again which clears

monostable 2.
(Links e - f and ¢ - a connected),

(e¢) If the user doesn't wish to use either of the first two options,
he can disable both of them by disconnecting the monostable from the flag

flip=-flop.
(Link a = b connected)

Normal interrupt

CLF
FLAG FfF

‘ +SYOLT

STF

Pigo 5.6

4. Specifications

1. Physical Dimensions 196.8 mm x 220,7 mm

(Designed to fit into a HP 2100 computer mainframe).

2. Word format
Bits 0«2 for channel selection

Bits 15-6 for data input

3. Logic format
The DAC chips used are 2's complement devices. The

following table shows ocutput for given inputs.
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DAC 04 Input/Output Table

Input Quput
64141114179 | 5.000volt
01111711110 4.990 volt
0 00 0O0CO0O0O0 0 1 0.010 volt
0 000O0O0OTO0OO O 0,000 volt
117111 1.1 11 1  -0.010 volt
1 000000010 -4.990 volt
10000000 0 1 -5.000 volt ‘

4. Logic Type.
TTL and low power TTL
5. Interrupt, flag and contrel circuitry. ~

The board contains the logic circuitry of the HP 12620A
breadboard card plus extra components to carry out the following

functions:

(i) Set the flag at preset time after being cleared.

(i1) set the flag from an external device.
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Various programs have been written to test the cards, The

simplest being to output data from the switch register to the card. The

code for it is as follows:

START LIA 1 Load the A register from the
switch register
; OTA SC OQutput the A register to the card
JMP START Jump back to start.

This program enables the checking of DC voltages out for various

data inputs for each channel.

Another program which outputs DC ramps for each channel is as

follows:

LA X Increment the A register by 1008 to
START ADA X increment the analogue output.

CCB Use the B register as channel
LOOP INB select.

CPFB Y Check for last channel

JMP START If last channel increment A

register by 1008'
IOR 1 Form word with data and channel select
OTA SC Output word to card.

AND MASK remove the channel select from the card.

JYP LOOP
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MASK 1777004
Y 108
X 'm**ﬂmg D

Part of the airborne software package includes a test of the

8 channel D/A card using a chart recorder.

Programs to test the three modes of operation of the flag and

interrupt circuitry are as follows:

(a) The flag is set a preset time after being cleared. (e - f and

c -8 coﬁnected).

START CLF sC clear flag
SFS sC ; wait for flag to be set
JMP *.1)
INA Increment A
OTA 1 OQutput A to the switch register
JMP START

Changing the monostable timing resistor changes times between

counts as seen on the switcﬁ register,

. (b) The flag is set by an external device. (d - f and ¢ - a connected).

START CLF SC clear flag
SFS sC wait for flag to be set
JMP * o
INA Increment A
OTA 1 ‘ Output A to the switch register
JMP START

Each time an external device flag is received, the A regiater and

switch register imcrement.

(f
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(¢) An internal interrupt causes the program to jump to the memory

location of the cards select code. (a - b connected).

START STF, O enable interrupt system
STF SC interrupt

sC JMP GO

GO INA Increment A
OTA 1 Output A to the switch register
JMP GO

The program is started at START and jumps to GO which can be seen

by the counting of the switch register.

6. Usage

The cards are used in computers in the airborne survey aircraft,
magnetotelluric survéy truck, marine data acquisition system and magnetogram
digitiser. In the magnetotelluric system, it is used to monitor analogue
outputs of the three magnetic channels and two electric channels recorded.
In the airborne system, they produce analogue outputs of the four
radiometric channels, altitude, magnetometer and Doppler navigation

information.

Printed by C. J. Tosrson, Commonwealth Governmest Printer, Canberra



.:wm:::?

ISSUE

AMENDMENTS

Z

SHEET

lewd . B

DATE

24,2/76 | CARD REDUCED BY ~ 1.

DRAWING No.

-1950

COMMONWEALTH OF AUSTRALIA —_ COPYRIGHT ACT 1912

This drawing is the property of the Commonwealth of Aust. (Dept. of Nat. Resources) The information

contained herein is for official use only and must not be divulged to any unauthorised persons,

nor shall it be retained

unless the written authority of the

, in whole or in part,

copied or used

’

Dept. of Nat. Resources is first obtained.

DRAWN

R.EAN

DATE

k-2 _76.

INSTRUMENT

MODULE

8 CHANNEL D/A ConVERTER.

GEOPHYSICAL LABORATORIES

BUREAU OF MINERAL RESOURCES
GEOLOGY AND GEOPHYSICS

P.O. BOX 378

CANBERRA CITY

A.C.T. 2601




~
s
>l
&
»
Wy
0
® oo N"”
1 - 19 o N
w

| .Ll =(§ | 3§
NG IR

a6 2
5 3
7-750

COMMONWEALTH OF ST LIA — COPYRIGHT ACT 1912-1950 | DATE |  AMENDMENTS | issue

is drawing is the property of the Commonwealth of Aust. (Dept. of Nat. Resources) The information |
contained herein is for official use only and must not be divulged to any unauthorised persons,
nor shall it be retained, copied or used, in whole or in part, unless the written authority of the
Dept. of Nat. Resources is first obtained.
BUREAU OF MINERAL RESOURCES | INSTRUMEN T DRAWN

GEOLOGY AND GEOPHYSICS 2.z

OOOOOOOOOOOOOOOOOOOOOOO
MMMMMM 1A= 3 DATE DRAWING No SHEET
“““““““ SCHANNEL DJA CANVERTER. .| 1b_2_ 74 . & 4 1¢ivy . 1




PARTS LIST

BUREAU OF MINERAL RESOURCES
GEOLOGY AND GEOPHYSICS
P.O. BOX 378, CANBERRA CITY, A.C.T. 2601

INSTRUMENT :

FCHANNEL _D/A Con veRr7aL. .

Tol. MAKERS
ITEM |VALUE |wy. | o TYPE MAKE |™rgr ~ [BMR vOCAB [ary

Al, 2 Hex . BorreRS/ Dervcs TELS I | Sk ron || Bor-7ar7n | 2.
A4, LINAIT 1 oF 10 DEroars Sarecrred | 9307 Bus- &8930/ | /.
As. DAL P-iNPrT Nok LaTe # 2952 P | LoLe_ 998 Pc /.
A 47 .52, TENSLE T -INPT SYAND LATES TEXAL INGT] SN TA/ON ALY .
A7 L9,

1273, /4, ]

/7 /8. /9

22 23,24,

2% 1; ;: 4::, LB/ D, LarrH#ES Skcwncd |3l I4PC | Bus 92 4P 24.

37,39,39 |

A2, 43 4p

A, /5. 20,

25,30, 35 The i Lorr 2Ll mENT /O80T _1VA Pmrl. | PAcoeBexZ| Buz_oafex2 | &.
40, 45, ConverRTER

A4E, 49,

5. DAL 2~nPo7T BoFFeR SAenned |2956 P BurE 895§ °C | 2.

AS0. 5L,

575859, Quad 2-INPY7T NAND BATES TEXAS INT SH 720N | BT 7aao | 5.
AS3, DLAL L-InPoT NAND CATES # w20 | Bur. 74 ZoN | /.
AS4. HEX. INVERTERS 4 SH7LO AN || BoT- 7804 ¥ /.

« AITE. DUAL R T Marne MULDviBATRR /E] SN T4/23N Y A4 e

e N 4#

COMPONENTS : /.~ 'f

ISSUE
SHEET NO: .4, /
MODULE: DATE (
xta-1 \zrsszs. !




PARTS LIST

BUREAU OF MINERAL RESOURCES
GEOLOGY AND GEOPHYSICS

P.O. BOX 378, CANBERRA CITY,ALC.T. 2601

INSTRUMENT :

FEHBNNEL D/ CornlVerRTER.

Tol. MAKERS
ITEM [VALUE |wy. | 4, TYPE MAKE |™ger ~ |BMR vocaB jaty
v _f. & e, |KE Gor
P! S /o0 sov |2o DLLD TANTHALUA? CRAPIC . ArET orl- N oe s | /.
cAasrB -
L 12800F 00V 0 | CAPACTDE, CERAMIC, LK. vireaman | 1224 Bra_ wvzz /.
o 7O -
£3 4. |224F |Zov LRPACToR , SwlrD TANTALUNY, | KonssT 2254 - Bl 03228 2.
OSLOAS .
£3a , Lfa) LA OSEY ~
;‘d’} 6/:, T OLuF| v | SO | AP TOR, (FRaMNC, CA Veramomon/ | 2834 La- w03 JO.
o8 By-
Lr3. |LD0pF | Dov| /o| £wAC/ToR , CaRIMIE, CL . v LS2A BEa HSZ /.
AT X -
. 1000,0F 200 | 10 | CAPRCITOR, CERAMIC, CFK . “ SO2K BrA_2/02 /.
¥ A B 5 SAW TRt PoT, BETRAM . LBowen s | T282¢ || BF 5502 /.
ARe_ 3,
Lla-sa | 20#12 Sa TRIPOT 25 TuRN o 32822 | B 03 PR
Lro_ 19, 2322~ 15/ —
2ty 1KY sw | 2 | REsisTae, sreTac fim, a2S . | Aylspr | #1502 L. scvs2 | 2s
2322-/5/-
L2r . 2244 -~ v | BES/ISFON, METAL Fuisr, ML2S = #£2202 BRA-S55222 /.
J‘ii Z H‘T . £222-/5/-
52, g o ESSTEL, ALE7RL LAt AL i -
et | sen 2207 » L1002 BLCA_55/02 /9
2322-/5/
AR23.30. | 242 ~ 2 CxSic 7o, METAL Fint, MELY. 2 #6203 . | BrRA s55£23 2
. 2322-/8/-
Raea. |36 BESISTDE, APaTRL Fint, M2  ° 4360 Led-55347| /.
Z2322-151-
Ras, |Lool2| - v | SIS TOL | AIETAL FAlAS , AIL2ET e #2007 LA _ by /.
B P S R R 5 T

COMPONENTS . & £ o ”S.

SHEET N?: 4¢;)

ISSUE
1.

MODULE :
XlIA-1

DATE
21/8/79. ]




Qgsqrc{ E

"
b =]
o

s

\ @@B@g@ g)g
— <P S8@RE

3

= <@B G B
:38\ ge88 5

i)

e |
—- S EREERGE i
=\t —

| eo—

=N

1%

[ T L1

nn T i YD

o—

J'Iﬂ

COMMONWEALTH OF AUSTRALIA —_COPYRIGHT ACT 1912 -1950 DaTE AMENDMINTY )

G/9/73. Pwora Letuwsn S % ats
(SEcTPanatixaD Lo A TE]

~

This drowing Is the property of the Commonwealth of Aust. [Dapt. of Not. Resourctes) The informotion

contalnad herein is for ofticial vse only and must not ba divulged 16 any unouthorised persons,
nor shall it bo retained, copled or vsed, in whole or in part, unless ths written authority of the
Dapt. of Hot. Resources s firet cbtoined.

BUREAU OF MINERAL RESOURCES INSTRUMENT BRAWN
GEOLOGY AND GEOPHYSICS k.amort
GEOPHYSICAL LABORATORILS
s.0. 901 318 MODULE X]A-1. Bany DEAWING ms sHier
cANBIREA CiTY 8-CHANNEL D/A CONYERTER X7 2
ALY T80} (Hard.wired Diagram) 6/9/79 l"'




DRAWN | DATE C'K'D AMENDMENTS {SSUE
Llar |i12/0/77 o /
KA Morr 17775779 /. A3 DELETED SocKeT NMow vSED AS C/REHT LINK . Z

COMMONWEALTH OF AUSTRALIA

COPYRIGHT ACT 1912-1950

THIS DRAWING IS THE PROPERTY OF THE COMMONWEALTH OF AUSTRALIA
(DEPARTMENT OF NATIONAL DEVELOPMENT).

THE INFORMATION CONTAINED HEREIN IS FOR OFFICIAL USE ONLY AND MUST
NOT BE DIVULGED TO ANY UNAUTHORISED PERSONS, NOR SHALL IT BE RETAINED,
COPIED OR USED, IN WHOLE OR IN PART, UNLESS THE WRITTEN AUTHORITY OF THE
DEPARTMENT OF NATIONAL DEVELOPMENT IS FIRST OBTAINED.

24, 23 20 18,1716 13.12,11,10 8 3 1 EARTH RETURN
o~ a8 <
- af)| < > o - o <
v d ~ Q - o ~ <
- - - J J J - J
u - | u ul w W
23 Z & Z = Y Y Y -
z° Z3 : 3 23 : 5 23 3
u g g S | & 3 3 z
A10 A15 A20 A25 A30 A35 A 40 A4S
pac.04  (® ® @ © ® @ ©, 0
A9]| | A8 A7 Al4 | | A13]| |A12 A19| |A18] [A17 A24] A23] |A22 A29] |A28] |A27 A34) |A33| |A32 A39 |IA38| |A37 ALL] |AL3| |AL2 _93L14
Y 3 4 13 12 i 16 9
ea DATA DITS. C:‘-NN'E'-
1S 8. ELECT
Ad ___.9301 BiT1S Bit 2 BT 4 [BIT OJANALOLUE auT v. Pin auT. ]
NOTE. - o | 1 ! t t t | x | x x 0 ) o + S Vvouts. V4 dJ
12 REFEMS TO THE SMALLER Of THE 2 EDAZ CONMNELTDRS . £ 14 | 3
4
e 'S 1o { a a 6 | a o) 0 a o) x | x X o o | o —Svowrs. v 3
A3socker | , |
| I |
CIRC LT LINNKS [ [ | J
onLY. | | ! Y I \ \ 1 1 \ ! X x | X G| o | +3voLTS . P J
| | \ 2
2 3 - i
RiT O BT Bir 2 ( ol ojalo|ao]a Q X | x| x| of o ! — BvoLTs P I
J1 ag ag 41
BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS DRAWING No. SHEET INSTRUMENT 8 CHANNEL D/A CONVERTER
CNR. CONSTITUTION AVENUE & ANZAC FARADE X7 5 ELOCK DIAGRAM SUOWING CHANN. DUT.

CANBERRA, ACT




DRAWN ] DATE CKD AMENDMENTS ISSUE
2 Lan |18.2.74 /
& .Eans 123304 VAR Ol S 2
K ArMoRT V/7/8)753 GATING  C1RLITRY REDIAIN, DeteTE AR, 3

COMMONWEALTH OF AUSTRALIA

COPYRIGHT ACT 1912-1950

THIS DRAWING IS THE PROPERTY OF THE COMMONWEALTH OF AUSTRALIA
[DEPARTMENT OF NATIONAL DEVELOPMENT).

THE INFORMATION CONTAINED HEREIN IS FOR OFFICIAL USE ONLY AND MUST
NOT BE DIVULGED TO ANY UNAUTHOCRISED PERSONS, NOR SHALL IT BE RETAINED,
COPIED OR USED, IN WHOLE OR IN PART, UNLESS THE WRITTEN AUTHORITY OF THE
DEPARTMENT OF NATIONAL DEVELOPMENT IS FIRST OBTAINED.

NOTE -

26 Swad TINNED CofPER WIRE .
Pesustols

fawten Ziwcury ConDultol .

MOUNTINA PROCEDURE FOR RESISIDRS RI _R62.

RLSY __ RHEZ . vaQTuIZcALLY MOUNTED .

—— MULTL STRAND TEFLON
CovREQED WIRE .

+Sv TEZminAL on P2 R.

- - > o ¢
- 22
- DEVICE FLAG ¢O—-’: —]_
3 ~ 15 13 12 9
-2v Al anTalT ** ~ = CIRCUIT Na 1 sy . 1 g
4 A 1% T -2V 1
> " 9 o - R32 1k5 R1 _ | |
5S¢ I~ " Sy . del e [, Ta CiIRcuit No B8 SIR > 12 3 5k o, o T s =
- - r z 11 9 3 14 = =
59 1 ' 2 al = o 42 EASS ' 8 o——F-{ I ﬂ-} Q Q 1000pF -2V -—J\N\j
r 7 ~2y : l/ +5 7] @ ':‘ o o 1% 1 J& 10 A56 10Qu C165 CLR CLR SJ- R53;1K | < PRH
@ X $% | 0 ~ o é_ms_ca.df 2y ) 23>
o Q" N ¥ ] 0y —Ad0 _cH. 3 [—’VV‘— - 2 CR1. 2 34 5 [0 0 -
g2 - > ’\ 8 - < Jd_Awm__cn.2 ‘ R33 1k5 PASS 3 4 IN4148 -5V - AN H __Rm_l
T e -2 V +5 TSTee . s - OuUTPUT P __Ar0—cH.t ENF > b2 - |A56 Yo 6 A51j +—> PRL
. ) I J__ N g V__awlS_cu.b P
> v +5y . X _Alo_—cu.T 1
5c & “ [\ lou%‘! 19 o AA_AIS __CH.G. I ryhes T [7‘,_\57 3 R P R 5
ar Q I L ) " ¥ '8 BE_aw —cv.3 POP 1fo >—8 . 53 L8 3 s, {7TIRQ FF )
=1 0 N -~ [ 1 I 1
N 3 “ b4 + ALT » 16 8 r 4 H
3 v 4 v R2 § 20k AL 45L7BS . 12 ' )3 L 3 AS3 6 2 -2V
£ e d%‘(‘_ A J\ R4 < 8 AR | 0 2,0,4,5,7. STF 5 =\ 1[5 . b 3 ,|AS0 | |ASO -: — 13 —'\N‘—JR”W -
+ ~N R35 1k5 i 3 | AL9 FLG
-2y l/ s 2 M W 12 ! « g \7 =2v 1 ! W l | : '—ulﬂ._./ 47
LI SN ~ 4| S [ 2 9 | +— O— i ) o | |
- - 10
a7 > [\ 4 “Qv ' 1 ;rjx 2w 12 3 - < MK 21 ’ . 57 ) —H ho2 +5V 16 : 6 -2v
7 $ ™ n Aa _ R36 1k S 5 |A ! FLAG BUFFER [ ' ! A R48 1k |
BT 14 -2y V +S \ a ﬂ\ o 0 a ~ Qa § 20k R’m,‘hx,Sa, Laﬂn’sa’ga . -2¥ L----?---g.-; ' 10 AS0 b ! TALSJS 6\ IRG
.3 3, By = e el e —
&%m g = << 5 ~ Ab
. - s G L1 -
65. s ‘{ z,s,la,ﬂ,ht. - '
———— XY 6 v
BT ISMSB. . % = —7—'|- RS e 3 sk 3 e | R4k 360L
(sicn BiT) g C2e R24 CLF > [ i
- L4 a L 2
< ce r25 “7 Em Y 8 ey
R26 -2v R45 200 4.
3 . 5 P = rTCONTRALFF ) )
v % ce ) :}_; sTC > . ’ | : i sK SFS
4 . R A\ N \ 2
” Az- SN74l7+S . ‘d' ‘: T ki ™ t c9 R19 ¢ { H33 S 2 —\58 3 9 : ! 7" i
22X o -~ ¢ ' c 1o LAM— -2V I 45]AS8 : 8 -2V —w—l
oY ™~ e o s 230 ; : 2 Ay - re
ol l 9 8 m £ o DECOUPLING CAPACITEAS ! . 6 157
BIT13 -2y L t5 o) ¢ " | i
Barla - v o ¥ I ¢ 2 ) VIT. 0-0l,F 4 , 5) i 9 ~
SQ% S oY 1 o a tilv “llv ALL ouTPuTS & RetbinN cLe - 5 P L3 — = AT ot o _2y
. P 2 s N [ E « " 2 lms 15 s1A58 Yof ; 252 Yo& i n\ Y i"”"‘\ PR AT > SKF
2 l/ < *3 o 2,518.11,14 LINES CONNELTED To J? -2V ‘ : z . @l 2 _A__szi " K
-4V RN m—— Tl b e mm g
brn Te +50 - SEE DRAWING X7 SH.3. - ! A
55 oS a ’\ 4 ds cAS = —— -— o)L T3 -2V _W—l
2 —®) k
BT 1 é-:v l/ - LW‘ -2y |_1Q1 R52 1 5\SFC
a¢w N%x
= > (:>—4»
5p ™ | 2 o€ LSEN 2 tRa w5 12
it 1D g LJVV\._ -2V 1 259 !4
12 13
43,49 e ti2y LSCL D '[R,,z 55 HAS2 SYMBOL DEVICE FUNCTION SUPPLY PIN-QUTS
2V 13
69,70 o —12v et {: *7—'|' PaRaLLEL To ALL CiReuTS. 106 . [_ AS50,56,57, SN7400 QUAD 2-INPUT NAND GATES 14 Vee,76nd .
' - 5 I R43 1k5 58,59,
-2V
19 40 Vee. g, ﬁAZ AS, 47, 52, SN7410 TRIPLE 3-INPUT NAND GATES 14Vee,7 Gne,
5"1 As3. DM7420 DUAL 4-INPUT NAND GATES 14Vee,7Gnd.
. 3.1 NC
47 —_— -2V .
48 4 ASh . SN7404 HEX INVERTERS 14Vcc,7 Gnd.
r
S 5 ceT. 2. crz l ~2v A Ass. SN74123 | DUAL RETRIGGERABLE MONO 16Vee, 8 Gnd.
a5 o 18] 4 . A ISv00F I RI 1KkS MULTIVIBRATOR WITH CLEAR
Bir 0 RLL_ /- S L. Ad 13 o ’ — 3 & : ALB 49 51 CTL9956 DUAL 2-INPUT BUFFER 12Vee, 5Gnd,,
18 - . " - v % - 11Vee, 3410nc.
& N " 1} 5
BT | ? ReE. /.54 930l |, . IEN > —O TEST POINTS
4\ Y o 7. - A4812  ASI12
Bir 2 2¢s Y 8 P v / —> 45V
15 : ZLC* R ciL ®
= oo Twed QPP
85.86 AET —_ - ‘
20 L T222F -
T > v
47 48 - -
"z - [ H ’ [
N BUREA. OF “4INER L DRAWING ' weer | INSTRUMENT 8 CHANNEL D/A CONVERTER
) . R e
GEC. GY AND -+ OPHYSICS X7 1 XIA-1 SCHEMATIC




	Front Cover
	Title Page
	Table of Contents
	Introduction
	Functional Description
	Circuit Description
	Specifications
	Testing
	Usage
	Schematic, Artwork and Part List 

	Sheet 1

	Sheet 1 (iv)

	Sheet 1 (v)

	Sheet 2
	Sheet 3

	Sheet 4(i)

	Sheet 4 (ii)


	Tables and Figures
	Figure 3.1 
	Figure 3.2
	Figure 3.3
	Figure 3.4
	Figure 3.5
	Figure 3.6
	Figure 3.7




