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ANALOG INPUT TO 140-FT H316

Dwayne Schiebel

1. INTRODUCTION
This report describes the interface necessary for the 316 computer to input

analog data to the 140-ft telescope.

2. PROGRAMMING
OCP 40 Resets the input system to channel zero.

INA 1140 Inputs analog data and steps the input system to read
the next channel. There are sixteen channels of data
(CH O - CH 15). It takes about 45 milliseconds between
each INA. At this time some of these channels are not
used. The data format for temperature (CH 0) is listed

below.
Bit
1 Sign 1 = +
2 0
3 0
4  100's of degrees C
5
6% .,
7 { 10's of degrees C
8
9
10 .
11 Units of degrees C
12 .
13°
14
15 Tenths of degrees C
16

Three channels (CH 4, CH 5, and CH 6) contain weather
data from the interferometer. Channel 4 is dew point,
CH 5 is temperature, and CH 6 is barometric pressure.

3. ANALOG INPUT SYSTEM

The analog input system has two sections (see Figure 1).

One section located in the 316 interface chassis (H316 analog input card)
contains an address decoder, 16-bit shift register, and necessary gating to

apply the data to the computer input bus.



The other section (DVM multiplexer control) located in the operator's
console contains a digital voltmeter, logic to control the DVM, shift register

storage, 16-channel analog multiplexer, and analog buffer cards.

4. H316 ANALOG INPUT CARD
This card decodes the address bus and generates the following signals:
OCP 40 This signal is used to reset a binary counter and
ready flip-flop. This signal is also used by the
DVM multiplexer control card located in the
operator's console.
INA 140 This signal resets a binary counter (+ 16) and
ready flip-flop. It is also used by the DVM multi-

plexer control card.

AD 140+A/+B  These signals are used to gate the data on the input
bus.

This card, in addition to the address decode, contains a 16-bit shift
register that receives its data from the DVM control card. A binary counter
and ready flip-flop are reset by an OCP 40 or an INA 140. These two signals
also cause the DVM to take a reading. When the reading is finished, the data
is clocked into the shift register. The clock pulses are counted and on the
sixteenth clock the ready flip-flop is set. This enables the 316 to do an

INA 140 which starts the cycle again.

5. DVM MULTIPLEXER CONTROL

This card located in A chassis in the operator's console controls a DVM
and analog multiplexer (see Figure 2).

The computer can reset a i 16 counter by an OCP 40. When the computer
does an INA 140 the counter is incremented by one. The DVM control logic will

start a conversion on a time share basis with the local readout. This

conversion will be started by an OCP 40 or an INA 140.



The local readout conversion is initiated 20 times a second. The address
for the local readout is selected by a digi switch.
When a reading was taken for the computer, the data is loaded into a shift

register and shifted to the "316 Analog Input Card" at a 20 kHz rate.

6. ANALOG BUFFER CARDS

One "Douglas Card" has space for two analog channels. The analog buffer
cards can contain circuitry necessary for interfacing any analog signals. The
output of the analog multiplexer is divided by 50. The range of the DVM is
1 199.9 millivolts. The input to the multiplexer should be limited to 7.5

volts.

7. TEMPERATURE INPUT

"Temperature sensitive resistors" are used to sense temperature. These
resistors have a nominal resistance of 1K ohm at 25°C. These resistors have
a positive temperature coefficient.

Each analog circuit has to be calibrated for each resistor. There are
two adjustments, one for the resistance value at 0°F (-17.8°C) and one for
100°F (37.8°C). To calibrate the circuit, set in the 0°F value in place of
the "TSR" and adjust the -17.8 pot for a -17.8 meter reading on the appropriate
channel. Then set in the 100°F value and adjust the 37.8 pot for a meter
reading of 37.8. These adjustments will have to be made several times as one
adjustment affects the other.

We have purchased 25 of these resistors and measured their resistance at
0°F and 100°F for calibration.

Corning Glass Works has discontinued production of these "temperature

sensitive resistors'.



7. BUFFER CARDS FOR INTERFEROMETER WEATHER DATA

Three lines were run from the interferometer to indicate dew point, tem—
perature, and pressure.

No adjustment is required on these signals. The DVM display can be con-

verted to a meaningful reading by the approximate formulas listed below:

Reading -60 = dew point.

Reading -60 = temperature.

Air Pressure = .1375 reading + 61.25.

8. CREDITS

Credit should be given to Ron Weimer and Jerry Turner for interfacing
the interferometer weather data. Credit should also be given to Doreen Morris,
R. Skaggs and the Green Bank Machine Shop for their help in constructing this

system.



ADDRESS

RUS |

LOcCAL CH.

/INPUT

L—— I SELECT
OCcP Y0 J )
NP - ANALOGY
ADDRESS | ADDRESS | mMux | ANALOG
DECODE CONTROL CONTROL 10 CHS
| e
1 ' 1
£ |STORRGE cLocK STORAGE 3
INPUT BUS < SERIAL DATA DVM
i
< | | DATA
|
H3I1L ANALOG ! DVM MULTIPLEXLR
INPUT CARD | CONTROL
Fle |
OCP 40 DI6|
INAIHO SWITCH
Tie l Y POLE
3¢ N
DVM PO ADDRESS ToO
ADDRESS Sw' - — ANALOG MUX.
CDUNTER :
—————— ADDRESS SELECT
_i COMP,
DYM START CLk OUTPUT OF
CONTROL ,L ANALOG MUX.
STATUS
______ CONV. Dym
LocAL ||
DVM
CONTROL
e ., DATA
BIT
SHIFT
REG.
LOCAL SHIFT | ELK
CONV. REG.
CONTROL CONTROL 5 CLOCK
Q20 HZ
—

F16 &



R OcCP4Ho

|
8830
/ 5 9
7400 = 37 +

APB 7404 / 5124 D240 —
- ! 7o).3
1174 2 2
2 { )3 OCP HO- (16-9)
I INAIHO
_ 4 - RI
- 8y T 23). 8 AD XX 40 o~ Jo 8830 5 .
LERN PNSE— : y 4 7400
P > 3@ o ZE 24 o=—> ya -
0> >—]
LS 7 S INAIHO= (/e-10)
- 12
T > ~ -7‘”’9‘0, 7404 [ ADIHO+A (17-2)
7404 Sip I M\ . ADI¥O +B (20-/3)
10- ¢ 3’4@4 | AT ADI40 +Tp
Blc ?; 4e
9- 5 S| a2 ):oa 2|p 5
s
DRL-
44
OCPLS- 22 /0 7493
CPLS- sy [ 22 : o o s 1
/./(aC 12 F = 9 5 ‘ S 4y
- IES
RRLIN- /sy 13[227), e o
JH0Y RScD /3
£ 5ley 3¢ % e
9 7400 R R
OCP 4Ho- 7 gL l/q 9 o 8 l’
TnA o~ 7o ©) ED:
7404
ADIHO+A___ 7403
, INB
8§ 7/ R/7):3 5 /7 ol-
2 4 D
[ -
-I-IK 8 741CH s /7 16 o2
e B By Pey, TR 9 3 ki )
770 A /2 A oH o 17 & 5/7 03
7 :// o g L1t ¢ |8 »e /;2 13
/
Slal|4|7|3|42)7%] 3 o OF = ] 2l 17 ol 530 04-
e )
""’8* 717 ™|y 1"7 7 7” po_ﬁ_J———23 s O&-
8 g, ‘{: 2 ‘é ‘é Lc/> ‘é P |S m
2 S . )
ZJE ;
|————— FRONT ————————— 35 j ) 8 23 o7-
9 o| /8
36 RACK 70 R3 —4R b //3
1 =
1 -
# DECOUPLE WITH 1| /8 s x¥ 08
L2ANF R H— +5 / s
NOTE: ALL CHIPS ARE  _| Rj” : 2179 o2 2s 09-
/HPIN WITH /4= +85 + —x [ THIGH 4 .
7= GNp. EXCEPT Re ] 8 — " 51 /9 2 /0
THOSE CHIPS ] # 9
7 o— 96 8 F AT
LISTED RELOW Jo| /9
Il 9F 7
PE 21 77 b” >R8 /2~
CLOCK CLOCK TP $D

4

@w‘-__,zo 14-

3
12
1l
/0
_‘_L_I S
-+ ¢5>____,\]\ >c7 7408 5 oc |8 @3___);7 13-
LD 8lcLk  pB|Y I
1

9

DHIFA cay /" T’li :o 20 2 3 15-
3
- 3= SPARES ADIHO+ B __|/2] R0 P32 le6-
CHIP +5 6 7403 A &, 8, /] 7403
8 /4 — (ALSO J4 PINCHIP) 7HY 139
/2 /. 8 7404 )4 10, )2 /Q/V/?AO? INFUT
5 1 8 7400 /6 7/ 7O /0T sle

7408  / 8,1

Fié 3



~r~ U

8820 74157 ADDRESS ToO
OQ_EHO7 3 les . 2[n MULTIPLEXER
P — 2 y
/A 73 i l‘/____.)ls ]
- T R3 S |an
Y| 7 >R0 R
INiI*)g i RI3 ﬁ‘QB
—
7n & e 3 ig e >a2 4
13-
- o] 1 RS ! 144
5 04 4|7 ¥ 8
R /
SEL 4A
PALS | IS|ENR
A
e | 050 B S
AB | 7408 |, RI L/ s SELECTED 8 TP
T 2A I e g3 A
79197 8 _alt ET
'; " 7 RES
/NS
s B Mo4e B4 LATCH
Vs HED S s LT
4 Rerjo y 7400 RB
5 7408 P A2
2 p 9 5 12| p 9 9 5: 71 TP
4
7474 7474
/c /I 2lp 9|5
2C B|e Al 9|8 L 7474
20 KHZ r < <
RN 73
LK Re i RC
‘ 4 7408 3¢ Ple
8 [
@ k7 1/
X — s RII
2 3
1B | 7404
w20 95 Blo 9|7
7 Y
Y 3(7" 7ZZ , 7433
3lc 36 e Ble 2| IF
o P |
R4 [2 E 7] ams EXT.
= TRIGGER-
o B Bl _"STg
C
14 R0 7400 J“
3 1P 1\, 6 Rz
2| p 9 N 121p 97 /0 )
o —- - -~ -
7474 7474 p N
/D 1D 1p 9 A :/‘o'“—‘“‘i s
3le Do Ne 3|8 L ? 2 I'—‘——OW/SI B
M <7 ] < 7/";" 6 :H 2K u: +5
RY ] 5| /ooF¢ o
12 7408 7 e ¢|8 i "
1) c e T 7
Y 3C
12| B [/2
y Rl/% Ril C N 37K 4] +5
3 _‘L_‘ :,2 330/f)3 | D
2 5 /2 9 , -
SPARES ;D 9! D 4 _ . E_H4 K" +5
7404 IB ¢ 8/0/3 7474 7474 ! —Jren |7 SR
. | — — RI3 !
432 /F & 8/ D 2D — L Lo -
7414 2F  ©8,10,13 %c 7|C e '93‘3_ — — 3B
7474 3F 1 < < _ [
. . Il 3 [&
RI0 | R7 — R8

DVM MULTIPLEXER
C€ONTROL
PAGE | OF X



Rt ]

4 1/0
3 F 7400
/3
RIY_2|D ?5 o P17 /aRE I ¥ s[5 “lia
7474 (&)
3F iy
c 8 4193
. ? s RI17 2
3[R 1M RESET- 4R
QO KHZ
CLOCK
olH  gH[,
A Sle
I 41F
3
/000 SN 7 E s
800 Ry D 4D
4oo 59 13lc 7414
00 cl 2 cannlis 3 34
/00 ¢3 /1 A '—* .
s <2
s
70
8o 58> ©ln oH?
Ho co Sle
20 2 4iF Slo 1ol
3 a
/0 c4 E s o
s o6 . 14| uE TR T
y 8 1’3 c /S
A8 4
2 (o]
/ ;.z A CINR S, Hz__1210 " |e H
| 1]S/L CLK|X PULSE [
o RS
4 1 4 s
B R HRess I —*
Rl ==K |
R17 —

RN
[
Q

555 CONVERSION
TO A I4Y PIN CHIP

/ 8

aun
(nl\\l
SERE

<&~ W

DVM MULTIPLEXER
CONTROL

PAGE 2 OF X



4

JI
- oR e GREEN
T RED o CHO AR ARown L CHB
H '[’ H AN D& H
A PBLACK StoT 2 AE YELLOW SLoT ¢
< —i AF —g— P
H CH N R CH
5 xi] RROWN o ] o XIT GREEN [ ~CHT
AP
,K, o BLACK R GREEN
' CH2 ;' CHIO
L Xl\l OR 4 AS X‘I RED
D 2ED SLOT 3 AT —~ SLOT 7
LU
F —g—+ AK - P
£ X% WHITE CH3 AL Xf RED CHII
AT
?(l o RED ¢ AZ —6s GREEN
y X'u‘ BROwN ,, =) CH4 3A X}} BLACK CHIR
R I SLOT 4 AY r SLOT 8
S —gh BLACK P RB —g¢ RLACK P
gl (1 RED g ~CHS ne )u(r BLUE = CHI3
z I AY
AR —pu WHITE ¢ RD —pa RLACK
; CHG (| JELL OW CHIY
AB Z[T BLACK RE ‘] A3 H
v SLOTS Bk SLOT 9
i o GREEN RF —on RED P
o X(T BLUE CHT BH ‘XII‘ YELLOW - CHIS
Ac RP
By n)—, WH'TE
! GREEN
EYA 5{1 SPARE
S
INVPUT CRRLE
ANALOG INPUT CHASSIS H3I16
SLOT 1! T J5 SLOT J2
ocf + 7 Fe) JXX A 39
ocP- 9 R B Ho
INA IH0 + 8 c JX c y)
INA /40 - /0 D 12 D Ha
CLOCK + 43 E K E ¢S
CLOCK - 4§ F -8 F o
DATA+ 44 H K H ‘2
DATRA - H¢6 T —b J >
GROUND / ss 5(‘ % =
GROUND 99 TT —5 w 3y

Fle. 5

DATA CABLE




C+F

To
TSR LINg apd
T+H> T I
2 e ADTUST TO .83V OUT
+15 o 3 97.¢K 3ok
5K
M I 74 6—44»«-—
2K
T 2 5 10+L
K
1K
5K N
~ ADJUST 7O -0.89V OUT
—15
' /80 500 3C¢.5K
PIN 7 = +15
[3+P PINY > =I5
To T.S.R vy AN
19+R i Ik
+15 m al_
/N;j‘i 741
L - W
= 3 +// 17+ U
GND 1K ’ K
AZ,1,Ax > o
.0l = )
25V T F SISTO A
BY,3 2 1% 4is ALL FIXED RESISTORS /7
NeliEs SN e AP
T asv /820 500 365K PUT C
€%, 3,20 -5 TEMR INPUT CARD
CH
‘ /9
e ¢> — ouT | X8
/ 7o R0IS2
21193
N 22 X 100K /76
3 9 >— SH
Yy Jo>— iss , /8 OUT
K7 — e ZS6
AK 17
¢ 2> ...A_.__W,_,__.__-__.a_é'_ S7
7 By Rels8 L
8§ Fs My sl
9 Hso10ls10 e
/o T >—n T {sn 6ND ""l
/K> 8152 —
[ G — 71513
3 Me— ClSH
VI ——1 L
4
/
15 Pr——— Ty5000
U S— e
2 /¢>———~_____i‘_’ Q'
2 g 513
22 T LAY
18] ENB
1K
. +5
BY,3,2l 45
'o'l ng)v
AZ 1 X T | GND. MULTIPLEXER
e 1 15w
NeY 2Sv
X3 30 I 1 /5

4+D +S5 FlGs. &



JOOK
7+H > it = \ |
74/ e 5 /0*L
100K
CoF > > /
sy

‘ PIN 7=+I5
L‘ roo PIN4»-15
+ 15

iy I

JL 25V
— A2 1 Ax

2550

Joo N
/00K l SN = - .ol
/H*R - 2] - a5V
0
74 ¢ S 17-0 IS %3
134P /OOK‘ 3 /
> :
s,vl PRUFFER CARD FOR

JooK INTERFEROMETER
ALL o
LL RESISTORS /% DATA SIGNALS

LOCATED AT /40’

< B,Y,2,2l

-4

2N PINS
m CIRCUIT / 2 3
j /9 12 A T
/00K R §o0 K 7 | 132 g o
I, Py - al 15 10 ar
! Al A
741 e| A A
/00K N
11 > e + 1 ALL RESISTORS /7%
_[ c-3 +4/5
2 =
M'T¢ 500k D4 -J5
3¢IRCUITS / CARD
WEATHER LIGHTIN & INTER TELSCOPE
STRTION CIRCUITS 1-3 PROTECTION CARLE
A _| cReEn p 9D 23— A 53 GREEN . A
DEW FoINT g —| BROWN 7S A A y— BRown X PAIR 17 B CHH
cemp | € - REL _ c—1n Z 15— ¢ ss Rsze A _A c
TR p- ’3:%5“ p—13 € A—D A E:nnee 34 P! B cH
E —ORANRE r le ¢ 1d—E 5 ¢
PRESSURE BLACK A " Biack A Y PAIR 19 A CHG
- F 8 g A——F 58 R4 B
-~ —[wHiTe
6 +———H —{4,)
7 PIN ELCO BEL;‘)
AMPHENOL 38 PIN 8 PIN
INTERFEROMETER I /40’

Fle 7



