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A Study on the Developement of High Speed Communication Module for
Data Aquisition System Using INTEL RUPI44

Yu Yung - Ho, Ha Ju - Sik

Abstract

Recent automation system is bigger and bigger in the size by adopting the Distributed
Computer Control System. In this paper high speed communication module over 375
KBPS is developed by using Intel RUPI44 and DPRam to bulid the Distributed Computer
Control System(DCCS) with Personal Computer not a Engineering Workstation. Using de-
veloped communication module, the DCCS can be built by only inserting developed mo-
dule to the PC and the Local controller composed by Intel MCS96 system. The perfor-

mance of developed module was proved through the experiments.
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b. NRZI(Non Return to Zero Inverted) encoding/decoding

c. Zero Insertion/Deletion

d. FCS( Field Checking Sequence) generation/checking
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2 NRZLEH 5ol 23 d3o] Ut MARK Level 1
NRZ$ @82 NRZLS F$olE 1 EE 0]
ZolAW( NRZSS A$ole 10 2ol
SPACE Level 2

NRZIY] Z5-oll& 00] 2o 2 o) A5HE dA 1 0 1 0 0 1 1 «——— A4
g AGFS 2AEd M A FHol Fal e FA

Ao 5712 oivil Al At o] FAlE Bite Sl Holrt o] FAA EEs ] UARTZL HolH<E @&
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-92192-

Fig. 2.9 Non Retur to zero Level.



% 9z 3 F 4

l l lTra.nsition MARK Level 1 (Nonzero)
MARK Level 1
SPACE , Level 2 (Zero)
e Ay
SPACE Level 2
1 0 1 0 0 1 1 «——A$PY
Fig. 2.10 Non Retrun to Zero Inverted. Fig. 2.11 Return to Zero.
MARK Level 1 (Nonzero)
SPACE ; ; , Level 2 (Zero)
1.0 10 0 1 1 &e—— Ay

Fig. 2.12 Biphase.

OPENNG  ADORESS® COMTROL (
!
on111e sers | smms. i rAdes I wers | enme

Fig. 2.13 Frame Format OF SDLC.
Hol= Mark bite] Al&tel At Holi Mark bitel S7holl A wHAstn 20hg-& whe Zero® H ),
FEA S& RZE $418HH Fig. 2,113 2t}

RZE Markwl%t 291 Ho|7} & ] wisle] 314 S Alo] o] A& %= Manchester Encoding®l 2}
1 3}+= Biphasew EE Bitoll Hol& dozltt. & MarkE HighollA Low® Spacei= 1 Q& 3o
TFAZFANA F%9] Clocking BEE ¥o] Datag FE F UL 3t $£417 7|5 =280} J7
A} S& BiphaseZ $41314H Fig. 2.129} 2t}

Data &4l9|X= Data®l £ sy 9ls] £2171 obd Arbitary Data2 A4 dav) 9
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2.2.2 SDLC(Synchronous Data Link Control) Protocol

SDLCE IBM #F %41 Protocol24] 8]E7]%& 4l Protocolell Bl3l data F4°] Fd3dtil Mas-
sage Level 2 525t FCSol 9l 2gAdo] =00 B2 byted] datag § Framel = sto] H¥
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Fig. 2.14914 Primaryx Coordinating Controller®] FAI= % (Master)olx Secondary« Zt
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Point to Point® %<l RS-485% Bus®4 9 & NetworkdAd o] 7}53lt}

DPRam< 38t Ao} A& Microprocessor®t 92522 RUPI44+= Fig. 3.13 Zo] 4418

Table 1. Electrical Characteristic Driver/Receiver.

15}0] €7 RS-422&

2=
T

RS-232C RS -422A RS -423A
5 2} £ 3 ¥ ] K E g 3
Driver o Cable 49] 15m 1.2km 600m
o} Data Rate 20K Baud 10M Baud - 300k Baud
TR 2 (M x) 25V o] 3t 83 6Vols} 6Volst
& &8(ddx) 5-15V Z37 2Vold 3.6Vol4
Power OffA] 383 3008L0]% £ 6-0.25VE | 3ol -6- +6VES
Hof 100pA°] st Zo] 100pA°] st
GEAZHAF (A A]) 500mA-°] & 150mA©°| & 150mA©°] 8}
Slew Rate 30 V/pse]3t - -
Raceiver | 48 A& 3k-7k £ 4k L o]’ 4k 207
Threashold -3-+3V -0.2-+0.2V -0.2-+0.2V
AP H AL +25V +12 +12
Ldanai nd =0 f =" - —
S, &G X
=+ V4 %‘s
b
—— Nl ==

Fig. 3.1 Transmition/Reception Data Flow Us-
ing Extrnal RAM.

Fig. 3.2 Polling Sequence Between the Master
and Slave.
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A
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( ENABLE INTERRUPTS 2
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A .
(snn ~<— SECONDARY ADDRESS)

TCB =— CONTROL BYTE I STAD — sTATION ADDRESS )

v
RTS =— 1
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( CALL TRANSMIT SUBROUTINE ) SUBROUTINE
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e @)

Main Program ; SIU Interrupt

23|
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1
1
1

o
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™

T Y

(a) Main Program (b) SIU Intemupt Rontine
Fig. 3.3 Master Station Flow Char.

AEE AAZTE WA Masterolr 313 Slavez datas F4l8ta 3| Slave’l datas
Master2 Slave7} $418t}. Mastert Slave® HE| datag +4% ¥ thF Slave® datag FAIs}
o} #4513 = Local Controller® 5ol Al <213 2 2 datas $5alstt.

M2 Master’} data $418 o 2 Byte9] Prefram® 2322 o] Rl 93 Slavew Timer In-
terrupt 7} Z2 54 Routinedl £°17} Address& ¥ #}7] Address®t 2 2™ ACKsto A&
Asta 247] Address7t obJ® Abort3tth. Control Field®t I Frames t© 2188 ACK3SH1L
ACK7} glo® A& algitt 418 983 Mastere FAI1FH S 311 Preframe 7|thdth. A &
AS 2423k Slaver Masterdl $A1817]918) Preframeg X Wi Master= Timer interrupt
Routine®l Al 441 Mode7} ¥lo] A& Falgt}t Slave’t Master® HE ACKE ©o® $4l Rou-
tine< W e} A Mode7tsl o] thg Preframes 7|thdtt #41& &#53F Master= SI Inter-
rupt Routineol A} th& Slave ol $21817] $18 Halol] Soizitt. o] HaE 71ds] A8 Fig 3.
2¢} 23 Fig 3.3, 3.4.& Master$} Slave9] Main Program. SI Interrupt Routine ©|® Fig. 3.
5%} 3.6 4413} Slave 419 Flowchartelt.
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R
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SiU Interrupt

(b) SIU Interrupt Rontine

T% e 9 4 Qlacren Qéatinre Flawvr h ot

4. 4% % DE

Photo 1% 2= PC9] Slotoll 23] Master<}t
Local Controllerel &#= Slave Module©]
=3

AP A= Masters} Slavert A= F1 B
data® & 7t7Z} 128 Byte(2 Byte B+ 2
Zt 6478¢] A+ Datazt "th= i 2749
SlaveZ NetworkS 343t} 44
1 %54 el & OscilloscopeZ #2319t}

Photo 32 Master$} Slave #12] £ ejo]
2

Photo. 3°llA $1¢] #o] Masterolx o}ej7}
Slave 19| Grapholth. 2+ Lowel A& &

c‘)_}_.
FSA17]1Zte] 1 Higholl = 71%te] 41 2 di7]

TRANSMIT LAST |- BYTE
FCS BYTES, AND CLOSING FLAG

Transmit Subroutine

Fig. 3.5 Transmit Flow Chart.
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DISABLE
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{ COUNTER ]

RECEIVING CTRL - BYTE

YES, CTRL - BYTE RECVED | Sev am
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MOVE BYP INTO
BOV = LOOP STATE
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CONTROL STATE -

LAST
1= BYTE
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Fig. 3.6 Slave Receive Flow Chart.

Photo. 1. Photograph of Master Module.

717F. ©+& Sequence +H] 7| 7ko|th Mastere] 441 2% Slave7t 8= A& ¢ + ATk
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Photo. 3. Transmission Status Between Master Photo. 4. Transmission Status Between #1
and #1 Slave. Slave and #2 Slave.
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