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Improvement of Digital Data Acquisition

System in Reflood Test Rig
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(Received February 13, 1979)

The original master digital data acquisition systeﬁ was
designed to collect 30 channels of analog data rapidly

and convert them into digital form for recording on a magnetic
tape. Due to the increases in the number of cannnels and

the ranges of measurement, an additional acquisition device

was needed for the original system.
The principal capabilities of the new system were as follows:

1) Multiplexing low level analog signals before amplifing
at the maximum rate of 100 CH/sec. (Sampling rate is
1~2 sample /sec/CH)

2) Processing about 100 cChannels

3) Calibration of every channel output before test.

4) Filtering noise in signal.

5) Monitoring of signal levels

6} Digital output to the master system.

7} Equipping a digital inpufchannel in the mas;er.system.‘
The resuls of the performance tests were as follows:

° Scanning noise contained in A/D converter input signal
disappeared by the time the converting began.

° Commercial power noise and high frequency noise weré
eliminated from the input signal. '



The frequency response of this device was about 5Hz
which was greater than the requited value 1~2 samples/
sec/CH

° Accuracy was *0.5% of full scale

° A comparison of recorded thermocouple data by the original
system at 100 samples/sec/CH and those by the new system
at 5 samples/sec/CH showed not much difference between
them.

It was confirmed that the new system satisfied the require-

ments of system.-

This report descrives the design of the additional data
acquisitiondevice and the results of perfomance tests. The
operational manual is attached as an appendix.

Keywords: Data Acquisition System, Reflood Test, Scanner, A/D

Converter, Noise, Accuracy, Performance Tests
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10) STARTHIEATTEI.
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MANUAL START] ©%&t [START] % 2[E, TAUTO START &1
B LTTFS0. o
1) MERF -4 AEE L5 [STOP) AW LTFE,
1 2EBm5DSTARTZSTOP M LT, STOP 5 v 7 DA AKE LT 57T

oTTHEL,
F9 FoAERNT—TROTRT, KOF-2EBEBICE—7T -7k 2BEIK
DHETIT > THF&ED,

Q) FoAEGETE (CORHOF—42EE4 1T 5L)n+1 OF -2 FSTHT
Oy JEMET -2 A0 UDERLTEE, ROF-EERHICHLM LD
n+107—2B24MANUAL START THEZTL, i/ vy 7 X3 -2
2E AT, 7 — 2 EBAELLET, (83 DAEBR)

b) FAEBRTHIA T -T2 —I52ANTHES, ROF—4RERKRICT2 7
—FRR—ZRT s ANIEED T4 b F—T o= RREBRIC, Ny JAX-RT 74
NEFT - TF— 2 ERERBE LET, (COBARR T 7LD bF -T2
DEAEELCEHE LTBCHERSDET, 7 - -7 0REL LA EEIR
HMOF—2AHLTLEICLICBDET,)

22 F—2EH (ADEHZL T IEN)
R21HDI , )N FHEEDLLDET,
3) TFUNCTION]# [ANALOG - DIGTALJiZ® v F LTF&EL,
6) [MPXJDSTARTF v &/, STOPF» va Ll k&EL, &2 [DIG] START
F o VA AEESTOPF » vA %K 2 LIKEELTLAEAE L,

3 DATAWLE (DAZH#)
D BELAVESF—72BR7 —7EBIPITTE N,
D BMEF~-TEBOT7rANToT I PEARLTEED,
3 [FUNCTION|%DALTTF&L,
H TANALOG OUTIMFICv v 7oZABERLTHEEL,
5 DAL7W [DATA NUMBERI% P& Z4 v FTHEHELTF S,
6 STARTHREZBELTTFEL,
a) TAUTO STARTJDATA NUMBER# ik, ELICDAZBEMMGLEY,
» [MANUAL START|DATA NUMBER#H LEIELET,
7 DA®SCANNING RATEZZELTF &L, (16 58R)
8) DA L#WF v vingk [SELECT CHJ XO®RL, vy F£— FT DA CH
SELECT) (DISPLAY] & LTCTF &L,
9 [MT-OFFj CHVEARRLTTIL,
10) TRESET/ AW LTF XL,
i1) [DATA NUBER SEARCH] £#LTF &l
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12) [STARTJ ABMLTFEY
IMANUAL STARTI®i4, DATA NUMBER#H#, #1LLLSBUISTAR
T | &#3 & DABSREBE LET, ‘ -
13) [STOP) “
[STOP| ##f3 &, fiL77 - 2 OBREOBLOCKTIEEH 3, MEULFAIE
BLOCK NUMBER #iligg, B#MiC L0,
i DATAFHEOES, BET7F - 7LOF 235270y 7 RH AT EOETOTH
K7 -TE LB EO~y FEOBRBRERDLSCHOIT,
F-42FSHL (DN) 7oy s=w—7 (BN) il

DATA

DATA BN|| DN | DATA|/|DATA DATA || BN || DN

|
i

-

BACK SPACEWIYMENRUBITHLILTE S,

4, % Ofth DERIE
1) BLOCK STOP
4B 7 BLOCK 872 (78 3 21841712 [VOLUME OF BLOCKSJ% 4% BL -
OCKHIc w5 24 v FT% » + L [BLOCKS STOP) M L# 5 v &4 LTF 21
HU, 7b—LEF -2 BAR0MNTVES, REPEORRE+1 SNEY, O
DB TSTOP | AHTHELSH D54 A
9 AUTO STOP
BB D [MANUAL SET|Z# L, F—2BS0F/VAA y FETRELL LD
LEFx4d KT [ AUTO STEPJ I LTH< & STOPEICT — 4 BB A EBHIC +
snEd, '
3) REMOTE |
REMOTE | 04 [REMOTE IN]®BNCHFHLOANDA Y, £ 710kD,
DATAC# 5START STOP L7,

+1~6V — START 0V — STOP (7.6.18)
I~6V START
0V
STOP STOP

£ EXT CLOCK

ABMEOI O v 70k O SAMPLING AE#MABRETIHSERAT S HOT EXT
CLOCK INPUT (BNCH#) 12 30KCUFTOVIEHL+1V~+6V OBEFREEAN
TTF &Ly,

1~6V H H
v
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5) MT OFF

a7 — fﬁﬁé@]fﬁé-’é‘fu\f ADEBBOEE (FiR) MRk E I,
6) REWRITE

MTtkﬁaﬁﬂ‘m&ﬁéqfl7—kao#%A% #DBLOCK 07— % £ /&
&AB HEET, _

REWRITE SETOM+AZ v4ML, w24 v FTREWRITE OEMAEHE L
TF&ELY, -
7 DATA LENGH

DATARB OB 0 v 28I+ % 77 2 F0EL DARETASDT, ¥~ 2 4F
EAFUHVFEFRAR-—R7 -7 (¥ 7 -2 )5F5ASET,

SR, 178y 2 (208%% 77 2)5CHETE T, $10ONMENEETZTORD
OEFET PSR 9 FETHTLEED,

5 WHEHR
I MPXOF + Vi VBEEL ST,
START CH#E#H XL OSTOP CHOREEAZ/NEL LLELTTF S,
2 OVER FLOWII\T
TOVER FLOW | ©F v 7HELT Lis g, 3 HOLLEREL LOANES ZANK
WERFBELTTF S0,
3 ANALOG OUTK->\T
FTANALOG OUTJ) E# LTI,
4 BETF-7TORFVIEOHNT
B (@R 7 - 7TRBEREHAFIZZHLUTRE S,
5 E—=F74 DT
BKEES ADZEBROBELZE D7 - 288 0300 EAIICPOWER ONLT
E—F54 UTFEL,
6 H&HiZHL1T '
KT - T HEBETABARRT 7 AT T2 MCLTERLTE S0, Xz
a7y b)Y EQTLTREL,
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é REWRITE #ZeEsZ@$ (Iata Iength Set L7 #)

f Rewrite T& 5% Sampling fréquency
CH ¥ :
1 2@ 3@
1 7.88 KHz 5 KHz | 4.45 KHz 5 KHz | 3.10 KHz 3 KHz
2 3.94 3 2.23 1.5 1.55 1.5
3 2.62 1.5 1.48 1.0 1.03 1.0
4 1.97 15 | L1 1.0 0.775 05
5 1.57 1.5 0.89 0.5 0.62 0.5
6 1.31 1 0.74 0.5 0.51 0.5
5 ; ' _ 7 112 1 0.635 0.5 0.44 0.3
; ' 8 0.98 0.5 0.556 0.5 0.38 0.3
P ' 9 0.87 0.5 0.494 0.3 0.344 0.3
10 0.88 0.5 0.445 0.3 0.310 0.3
11 0.716 0.5 0.408 0.3 0.280 0.15
12 0.656 0.5 0.37 0.3 0.258 0.15
13 0.606 0.5 0.34 0.3 0.238 0.15
14 0.56 0.5 0.317 0.3 0.22 0.15
15 0.525 0.5 0.296 0.15 | 0.2067 0.15
16 0.4925 0.3 0.278 015 | 0193 0.15
17 0.46 0.3 0.26 015 | 0.18 0.15
18 0.4378 0.3 0.247 015 | 0.172 0.15
19 0.414 0.3 0.234 0.15 | 0.234 0.15
20 394 Hz 0.3 223 Hz 0.15 155 Hz 0.15
21 375 0.3 211.9 147.6 0.1
22 358 03 202.2 140.9 0.1
23 342.6 0.3 | 1934 134.7 0.1
- 24 328 0.3 185 129 0.1
. 25 315 0.3 178 124 0.1
. 26 303 - 0.3 1711 119
27 2918 164.8 114.8
; 28 281.4 158.9 110.7
é 29 274 153.4 0.15 | 106.8
. 30 262.6 1483 01 1033 J




DATA LENGTH ZEZEEH
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TU’%%?I»;&/{,}

CHH Space Data 3 1024 | 512 | 256 | 128 | 64 | 32 | 16 g8 | 4 '
1 0
2 0
3 1
4 0
5 4. O
6 4 @
7 2 O
8 0
9 7 OO
10 4 O
11 1
12 4 O
13 10 9 O
14 2 O
15 4. O
16 0
17 4 O
18 16 O
19 17 O
20 4 O
21 16 O
22 12 o]0
23 12 OO
24 16 o
25 24 G| O
26 10 O O
27 25 o110
28 16 O
29 g O
30 4 Q
31 1

E I

.
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GND (FZ T
EERDT—-RTTF—2 v /) EhOT-ATT,
EXT INPUTI _
FOENARIRFCUTOED T,

No | & ¥ | No | & B

1 DI 2° 26 GND L B#HIi7 4 -

2 . 2! 27 . 57-30500 (DDK)

3 L 28 ’ 2 DI 2"

4 28 29 ’ | FUENATN

5 . 2¢ 30 A (FogrFn b —gHi)
6 A 31 . 3. DI READY

7 . 2% 32 » FURLENLA—F DN
8 L 33 ’ F—BZ T 4

9 L 34 y 4 S-CARRY

10 . 2° 35 , FOEWNRN A —FDAF ¥
1 | o~ 2" 36 ’ F - *v ) -E5

12 + oM 37 ’ 5 AHifrr -~

13 38 TTL v~

14 39 “ aupn 1 0V

15 | DI 40 GND ouhnr 0 +5V

16 41

17 42

18 | S- CARRY |43 GND

19 44

20 45

21 46

22 47

23 _ 48

24 49

25 Ew




