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Development of Microcomputer-based On-line Measurement System.

Myung Kyoon Chung, Jeong Woon Lee and Dong In Lee

Abstract

An inexpensive and very simplz microcomputer-aided measurement system has been designed for cn-line
experiments, which perform simultaneously data acquisition, data recorditing, calculations with the data, and
positioning of necessary sensors. Interfacing between the microcomputer and the data acquisition board

which consists of A/D converter, analoz multiplexer, and sample-and-holder, etc.,

IEEE-483 interface port and paralle! user port both provided by the PET computer’'s main logic board.

Data and control signals are transfered between devices without handshaking.

has been done through

By utilizing BASIC commands PEEK, POKE, SYS, USR which are offered by PET microcomputer, it
is possible to link machine code subroutinzs into the main BASIC program. This facilitates ease of data
transfer, programming, and speedy execution of the program. In addition, an X-Y scanning table has been
connected to the system in order to automatically position measuring sensors along a pre-determined path

of interest.
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3 '| DIO3 | Data input output line =3
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D , DIOs8 1 Data input ‘output lnez8
N | GND 1 Data ground(DIO 1-8)
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Table 2 IEEE-488 hardware addresses.
Hex

Decimal

Address| Address Bits l IEEE ’ Mode
E820 59424 0-7 DIOL1-8 | Input
E822 59426 0-7 DIO1-8 | Output

H 7 224z 38 S ¢ 5 dsh
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Table 3 Parallel user port information.
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A J GND \ Digital ground
cC | Pao
D PA1 . ‘
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H PA 4 mmed maepen.“ently of ea-
J PA5 ch other for input or out-
K PA§ put
L PA 7
Table 4 VIA 6522 addresses.
. Haxa .
Decimal | decimal Contents
50459 ‘ E843 1;0 port A aata direction

register
Output register for {0 port
A without handshaking

59471 Q E84F

Table 5 Parallel userport example.
Command i Bimary .
statement | representation | Lines mode
POKE 59439,255' 11111111 PA0-7 Output
POKE 59439,0 00000000 PAQ-7 Input

POKE 59459,240, 1111000 0! PAQ-3 Input
l | PA4-7 Output
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Table 7 Use of output port.

Parallel user port i
data line DSS{S:I ‘ Use
number
Bit 0 ’ 1 l Sample-and-holder, tristate control
1 ‘ 2 ! A/D converter start
2 ‘ 4 \ Analog multiplexer
3 ‘ 8 , Channel select
4 ’ 16 ! Stepping motor driver 1 direction
5 ’ 32 ' Stepping motor driver 1 step pulse
6 ’ 64 } Stepping motor driver 2 direction
7 ’ 128 ’ Stepping motor driver 2 step pulse
Table 8 Meaning of the control signals.
0 ) Sample-and-holder “hold”
Tristate buffer input—output
Bit0 ’
1 Sample-and-holder “sample”
Tristate buffer “open”
Bit 1,5,7 ‘ Having a meaning when it changes 0—1—0
Bi 0 ( Counter clockwise revolution (stepping motor)
it4, 6
1 ‘ Clockwise revolution (stepping motor)
Bit2 \ Bit3 ) Selecting channel name
0 0 Signal 0
1 0 Signal 1
0 1 Signal 2
1 1 Signal 3
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29 A4 el Awsirlz g
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2 = register B2 Ajojst ¥lmd YT FA o] 97

#goleh, 2E]x SYS(X)¢} USR(X)e}h= S5 BA-
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SIC language program 2] subroutine © & A}-£3F <=
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£ ool = glAl e ® q7)4 X} Y& argu-
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command & &}-&%}e computer memory & oo
AR 71 A memory & b4 AwA FL(mem-
ory address)-& SYS command ¢ argument & F}=
machine code program &] <o) BASIC language
program 2| 3 ZZe| o] Fozlx},
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Photo 1 PET Micrecomputer, disk driver and
cassette.

Photo 2 Interfacing and data acquisition board.
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Fig. 8 Radial variation of reynolds stress.
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g}, Hot wiree] 9J% &4 2 %7} hot wire ane-
A FE QTdA A=
data acquisition board & %3} PET of] x| A5 o]
FER AEFY H{F 45, root mean square 3toll
2] %+ tubulence intensity @ Reynold’s stress & 3}
givh, o] =& A& W& Fig. 49 gle= Fig.
5,6,7,8¢] 43 wloje}2] JF ¥yl onf Programl
ol &3 ool el-E& microcomputer 2 A2 = 4}
43l assembler language program 3} o]e] 3} B3}
machine code program & ®. gt} o] program ¢4
AAe] W 4 9lE cycle time o 2 Bg] 15718 oF = 9]
Fe] dlolel sE Y43t dlel sample and ho-
lder & 2% 9ghe w 4l psecH = A nz wlo]Et
Ae-g-2 24 k/seco]fivh,

mometer 52 Az EL

Program 1 Jet data acquisition,

LDX #2 6000-A2 (2
LDY 2255 6002-A0 FF
LDA #32 6004-A9 20
STA *$03 6006-85 03
LDA # $60 6008-A9 60
STA *$02 600A-85 02
LDA #0 600C-A9 00
STA *$01 600E-85 01
LDA %0 6010-A9 00
STA $E84F 6012-8D 4F E8
Start  STX S$ES4F 6015-8E 4F EB8
STA $ES4F €018-8D 4F E8
CPY 2255 601B-CO FF
BEQ LOOP2 601D-FO 13
LDA *$03 601F-A5 03
STA *$03 6021-85 03
LDA *$03 6023-A5 03
STA *$03 6025-85 03
INY 6027-C8
LDA S$SE820 6028-AD 20 ES
STA (01),Y 602B-91 01
LDA #0 602D-A9 00
JMP START 602F-4C 15 60
Loop2 INC *$02 6032-E6 02
LDY #0 6034-A0 00
DEC *$03 6036-C6 03
BEQ OUT 6038-FO 0A
LDA SE820 603A-AD 20 E8
STA (0D),Y 603D-91 01
LDA #0 603F-A9 00
JMP START 6041-4C 15 60
Out RTS 6044-60

Ao
o,

5.3 B

Commodore PET microcomputer system x}3] 7} o
£ microcomputer system Bt} H¥lmx <drlelmm
data acquisition, data recording, x-y table 2] T%,
a8l3 g vlo|El® computer &3] ol 4 s}
S% ALY A9E T 4 AL Azde T
Wl =i ulge] Hrht el glvk

2% o) A28 FEge ADCH ¥ %4
JF0V~I0VE A o o] g2 ADCe F5
b #z Ade] H2 wESE gk 48 A5
nnel 47} slez Fasle] glof o] BE A5 &
A A eko] gl o} cata acquisitione] L3 2
2] wjdeol] gle] 4 sample-and-holcer 2 #
multiplexer & gtel] E-L o2 FAAL
7EA 8] dloletE FEE F dvte Aol
microcomputer system o]#]o] wE Xrlx A5
ZeaRd 23t AT EE Fol glon weh4 ol
A2 Eoll :Ae] g& AF ZraWE A4LEe 1A
AW W % gleh, wbw cata acquisition of] glof 4]
E =zl &% 2 zHede] ¥ ==& data acqu-
isition board ¢l ¢l= Az E2 Ae] AT wE w2
ot AAgel Tray =L YA ko] L
Ho] o] E=Fol4 Az 4wl o2 data acquisit-
ion board &) & ] 24 k/sec & A Aol glcl, ol F
A) oF-& data acquisition toard -5 PET microcomputer
o] 34" o IEEE-488 interfacing u}uio]y} DMA
(Direct memory access)uld] ¢ £riw o] AE
4sggln Lo}, aelz 22A A= g9 PET
microcomputer 2= spectrum analysis 52| Zoldl &
7 F8AZE Haw gebs Aol gon = A 2
of Foll A A}4% ADC: 8bit converter o] 7] w]Fdj
bz A5E HAY Az wprE wl Ax 27
49 0.4%=2 FH¥E7 AL Slow ¥l
o AU viel el el 10bit ofj4ke] ALCE 4
oF ghe},

-
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