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1.1 COMI-CP501
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[2™ 1-1] COMI-CP501

COMI-CP501 2 JI2H/E0IHEEZ CIE 8254 JI2HE 4 )i H6t0 & 10 ME2 16 HIE
II2E/EIOIHE MEE = JUSLICH

0l HE& 32Bits PCl #x& &AW Windows Plug and Play £ XI&adt0f AZXOF &H H=
JIsolH S5l 2= ABHE TZ2OHOZ MOI Iisot==2 AHEASLICH
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1.2 Feature

> Bus : IBM PC Bus (32Bits PCI)
> Size : 130 * 107 mm
> PNP (Plug &Play)

I/0 Channels

> Counter 1/0(8254) : 10 Channels
> External Interrupt : 1 Channel

Programmable Counter

Intel 8254

Channels : 10 Channels

Resolution : 16Bits (Cascade 32Bits)
Programmable Rate Generator

Real Time Clock

Digital One—Shot

Interrupt Generator

5MHz Base Clock

AVAER VAR VAR VARA VAR VAR VAR V4

Accessories

> Terminal : COMI-CPT1
> Cable : CB-DMS-TS
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1.3 CP501 &
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1.4 CP501 #4E| H

)

GATEO < 0 | > (;L;Oo
cit - 21 2 . GATE 1
OUT1 <« 22 3 g CLK 2
GATE 2 < 23 4  oUT2
ck3 - 24 2 . GATE 3
OUT3 <« 25 6 g CLK 4
GATE 4 < 26 !  oura
Ces - 27 ¢ . GATES
OUT5 <« 28 9 g CLK 6
GATE6 < 29 10  oUTe
CLe7 30 4 . GATE7
OUT7 < 31 12 >
13 » CLKS8
GATE 8 < 32
14 » OUTS
CLK9 33 GATE 9
OUT9 < 34 13 g
EXT_INT « 35 16
36 17
VCC < 37 18 > GND
19 » GND
[A7 1-3] COMI-CP501 7{4lE{ T HY{E
Signal Name | Reference I/0 Description
OUTK0..9> DGND £9 8253/4 ELO|{Q] OUT #
GATE<0..9> DGND Y 8253/4 EIO|{Q| GATE #
CLK<0..9> DGND uA 8253/4 EFO|HC| CLK #
o QIE[YE. AIRAD} YEo| ojHAE
EXT_INT DGND uA
S Q2 wol QIEYE WAy
DGND CjA|Y d2tee
VCC DGND £ 5V £

[ 1-1] COMI-CP501 DSUB-37P Connector Pin
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1.5 CP501 & 2tM|A{2|

COMI-CPT1

MODEL : COMI-CPT1 V2.0

W¥W.Comizoa.com

[33 1-4] COMI-CPT1
COMI-CPT1 2 2E CP Al2lX DAS BC0 AI2EHE 2
37 JHel EDIZE AT ACH HUH Hol2Wme H=0

FEOH AsLICH

CB-DMS-TS

Ql
PN

=

=
=
| 25

HE HOl

g 2 2uUt. 3

A=K UEtW == LED Jt U

%

[2 1-6] CB-DMS-TS

CB-DMS-TS &= Dsub-Dsub 37 & {4l A Ol
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CHAPTER 2 DAS
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BMo| 28 Y AW

@H0IEO0I2l DAS ME = = 10x Series 2 20x Series S 1t 20| Old20 LSENSE Kl
ol BEOA LEASO HER2 RABL SLELIL OId2] 8 MSE Hilges=w o
Zol= YE2 20| AIZ2SIAX ot MM &2 EElo Ot g2td = JASLICH Ose
MSel R LICH

Ground-Referenced Signal Source

HAQ(-)ASIF A2 220 XN YLD SD Al2lXIF EX= HEHS HMIAE29 1
2t2& Ol A2 20 € EXNHN UA2H ASe U2l 382 222 LUt
Floating Signal Source

MM (-)AEIF et 22190 UMM HAAHe & & (+,-)29 BgE A0k ols d&E
ALICH. OE =9 HiE 2Lt Optical Isolator €8 S0| USLICH
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2.1.1 o2 Yile AHA

Single Ended HZAH 1

AS9 RE0| Ground-Referenced Signal Source & O Single Ended & 0Ot AMSE HZA
ot [OE 2-1]10 Z&LICH 0l2 20l dsE HZEE AL COMI-LX101 2 & 32 &9 of
427 QS Ml g £ JASLUICH 2tk AS A0l Shield 801 UAs BR0e= HMMHELE COMI-
LX101 2 O2t2& SHE0I2H Shield 82 HZELICH defLt O $Y2 D242 FTEIHAM0| &
MBI dACel Oet2E=2 COMI-LX101 o Jd2t2E AOIOl MXIJF 2HAst & QU0 HieH&of
X 2sUt
ACH
® AGND o
EARTH AGND
[22 2-1] Single Ended OF421 A& HAM 1
Single Ended HZtH 2
&0l Floating Signal 0112 CIHIHE AIZ5tA H 2 Single Ended AtES ZELICH [0
|OF AZHBIAAIL.

2-2]30t 20| HZStAID Bk Shield 801 A= 0= &FQ Det2E0

@)= m——up
o e

AGND

EARTH

[3% 2-2] Single Ended OFE21 415 HAY 2
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Differential HZAH 1
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| S &0l Ground-Referenced Signal Source 0|11 Differential 2 Ot 2 4l

T2 2-3]1 20l HZEHA 2 USLICH
— >©
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P ’

EARTH

[22 2-3] Differential OF21 AT HZH 1

Differential HZAYH 2

0l Floating Signal 0111 Differential 2 Ol &S HZg AL [0 2-4]19
b

20l g2 & = ASLICH

Ol M AFEXIF RS AIEt2 HIMS &2 AMSIE Floating HHUSKI CHAl SH-H =01 Al
£ UNHAZ SHOHUAIR. £33 AWMEAN MRtN [D 2-4] ©f Hetys 2F & £ 9
SLICt.
ACH+
ACH- >©
JSEls }
/7 S
EARTH AGND

[22! 2-4] Differential Of21 AS HZH 2
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Shielded Differential HZYH

(O 2-4]2t 21 X HdAMO ASE0| Shield 822 HOHJA2H [0 2-5]1 20! Shield
S22 A0IE0t 229 OtE2 e84 dNe Odet2Es 8 Z0g AdsteAl2. 1 0
Se [O8 2-1]0AM2 20/ Ot [ESA0| LM ¥ZE Ot |A6HK 2= A

2-
X 2MEE0 0lH0l =2 Gain Error & 2101 &LICH

Hol BE Org R Y3 ASHS F9 BAOILF OI0I T2 Shield M2 e 210/ X &
LIk 19l Noise Jt Shield €0i M2t J2H2S2 WXSE A4S WRED AFE S8
1S g 4 ysUn

A ACH+

P ———t —

2
0o

1
\/ ACH- >©

777
EARTH AGND
[0 2-5] Shielded Differential Ol£2 &S HZHY

AEXsE OGS Ul JIXl ZR20= Differential Mode 2 ASE €12 2H00F &HLICH

.
z

diMel &2 ASIE 24252 22l AS M

o =2 A0 Noise )t XS M

o HMIAS =& ASIF 1 Volt 012 M

o MAJF COMIZOAEHDIE EF 3 3m Ol&Y [
[O& 2-3] 1 &0l Ground-Referenced Signal Source £ Differential o0& e FR:=
Picked-up Noise & 24 Al2111 Common—-mode Noise Rejection 2 &4& AZLICH. HdAM2 =
2 ASIE 0126t =9 20l S M Olg2 et AL (HAEE QAZADE
£ 2EFSIHE AS0 F2 FASI USS 2 = USLLCH 0l &E0A Single Ended A& E
2 AIZSHAIH dIMel (HAISE BEQ JIE MRl OtE2] t2&2 Kotz E=9 Ot
S22 2S00 EASIE HA0AM XEE ColES &S0 2JtssLICh. O2td 0lg Oie
Differential HZHE AM2GHAIHE (-)AE2 D220 22180 AN MM (+)AEQ (-)aE
of MAXE =HoIH 22 29 2HIF HZE = AsUT
[O& 2-4] 2 20| AlS°9 |80l Floating Signal 0|12 Differential 22 S 0|=Z20ota M =9 of
] Al )

AN dSe &8 AUEAI} =20 AZ20| 2Jots &LUICH ol O 20| Bias A
2 BHE 302 HZBHAOF °*LIU PBIP } 100 HHSl M&s oA
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g2 220 ME8HE ofd = UsUIh
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2.1.2 CAE g=¥ Us
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INPUT
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[23 2-6] CIAY UEY AZY
(02 2-6]2 CIXE 2210l 8 M, CIXNE =2i0] 8 MLO HLRALICH CXEY UE5=e o=
ARAIEO HESL HZII19 MOS ggg%w e e UG, [J 2-6]2 1 =
Jicst 02 CIXIZ E22 0185101 LED 2 ON/OFF 6t0f Relay 2 7Eat= 121LICH

AMEI= AHal0l Ad8E LED 2f Ab2H0l et Mes HZ6td LED ol s2= dFE &0t
LED 2| ON/OFF £ CIXNIE ==& ON/OFF 2 Mo @LIEP. Relay /=% At0l et 22
StAID CIXIY &= ES ON/OFF 2 E&EE ON/OFF AlZLICEH

CXE g2 AR JJI2 HMUE SH2SZ f J1J|9 o4& elAlshfo AEg = AsU
Ct. AlEX= [O8 2-6]1 20 TTL &8s 2F 22 = UCH AR 29 AAXY AHHE
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Totem Pole
[08 2-8]0IA RIZ2 Q1 EMAAE AN HEsS H26tH MHEgo 3|22 X0 =0 ot
KOt ZAELICH OetN EHXAEHE HEAON Active Pull-up 20| AIE23HH 2 22 X

Jb oHZ&l=0 Oleist =EHEHE EYE &0/ gLIO. EHEZS FE=2 =9 JUd

L_I-OCIE I_legl. _U.I' O| QH Ol XﬂALll:l.

S SJt High € M= Q101 ON, Q2 2t OFF & &EH0IH &= ASIL L
Q1 Ol OFF Z/11 Q2 Jt ON & Z=RYLICH AIZ2Xes fI2 &2 S8 AIME
S0l A-,B-.Z-,P(5V),G(GND)E 22to| I AlSet HZEGIAID

J

fo
i}
J
=

+V
Q1
lIg
3|2 Out
Q2
Gnd

[13 2-8] YR Totem Pole £33 2

+V
O, JR—
Q1 K
AIG /j
3|2 o A
Q2
Gnd

[23 2-9] COMI-SD501 3|2 HAZAL

[O% 2-10] 2 Totem Pole EHEEHS ADHL COMI-SD501 o AT LICH

[23 2-10] SD501 2} QAL

r.a
H'I
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NPN Open Collector

Open Collector &=

EHE

E12l Collector € JHg Al2! &

e X A

w

LICtH

{0

+V

A

Gnd

[22 2-11] SD501 3|2 ¢ZE=

SES

= Sl 22

NE=PNS

ME0| HAC {0 ELIC
A-,B-,Z-,P(Vcc),G(GND)

&
D A+,B+,Z+E 5V oF HAFGIMAIR. [O8 2-12]8 EXSIAAIL.

il

=
[

(H

ezt

SD501 ol

=
=2

WIETE

Encoder In ch#N

HEX 2

[23 2-12] SD501 2} B9



CHAPTER 2 DAS

PNP Open Collector
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[O% 2-13]3t 20| &3¢9 EMIIAEI PNP &0l £ FHYLICH AEXe A2 &
A+,B+,Z+,P(Vcc),G(GND)E 2+2+

Eiel dIBHE COMI-SD501 Of H&sta M= EOlE 2=0
O HIAMH s HBGHAILD A-B-,Z-5 G2 HEGIYAL.

[O8 2-14]2 EXotEAI2.

+V
Q
ey R
A
3|2
Gnd

[22 2-13]SD501 3|2 ¢ZAE
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Line Drive

[O& 2-15]2 20l Ol EEHe HAH &2 MO £ 320 Line Drive 8 ICE AtS56t0I 11
=o| SESHEM Foicl 8501 SO0ILIC AI2XeE 2t 22 deiel HRHE SD50T 0 &
tAl M= B0IE 2S00l A+.B+,2+,A-,B-,Z-.P(5V),G(GND)E 2219 I MSet A5
=

25
A

2
=
Al
=

[08 2-16]2 EXSHYAR.

+V
A= A+
Gnd

[322 2-15] SD501 3|2 HAS

Encoder In ch#N

B- | B+ | A | A+ Z- | Z+ | G | P

bev il

B+

[33 2-16] SD501 2t NACo| HAE 4
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2.1.4 32Bit Counter 21& HZ

FPGA Counter € AtEst II2H
Eol= Gate, Clock ZEJI JU&LICH

[O& 2-17]12 FPGA Counter 2 AtEE!

COUNTER
0

2LICH. FPGA Chip Gl= 2 JH2 Jt2H Jt

“— ako | L]

<« o GATEO

[33 2-17] 32bit 7}2E HAZA

Clock 2 =ITH 10MHz OILHOIO{OF &I, Gate = HIGH &EHOI010F & LICH

A0

A1 2t 3t
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[S8tHLE HAGHO0F & H 2 Analog To Digital H&
o

Hag g HAZE Differential Comparator It J|E d W OtEE21 AISE HluWdle 2 LICH
Hlmst ZE Encoder 0l 260 &6t= Binary &2 2&LICH 0] 2o HE2 #HE &
SH YD HEE2 Comparator b Z0| ZEHLICH

Stair step-ramp A/D Converter (Digital Ramp or Counter)

0] &t 2 Digital Ramp = Counter 2O 2 24 A2OH D/A Converter 2 Binary Counter

JF WEZION USLICH IIREIF =XES2 SIT M D/A Converter o £20| S 32

£ 7405t 0lE Comparator 0ff Otg21] SASk HZGIN HIWELICEH 0IE Bt=ot0 & ot

= A/D Hst2 S3EHLICH 0] 28 Simultaneous EEECH L2l F2o HR & AMsI}

Y M JrE =gLCH

Tracking A/D Converter (Up/Down Counter)

0] &+ E Stair step—ramp Y Hel S otLt 2NeSe L2 £EIF 4= WESLICH 0l

M OtER s HEs 22 Latch 0l AEGHH 0] 262 AMESZ Binary Counter Jb S& &
| LICEH. U o2 d2EaSIH 2ot86tH Comparator JF SOHZEAE bt

UL Ol Voltmeter 0l 20| M0l= YEHOZ 29 S JIAl g¢gll= CH2AH D/A Converter £ At
SotAl 21 Linear Ramp Generator & AFS&HLICE.

0lIX2 Comparator 0l HZ&= JIE dgS €& JISIIE SIHAA 2R 02 YHEAS
ot =22 HlWE L

Dual-Slope A/D Converter

0 Y& dBEAOl Voltmeter Lt HSIIJI0 AtEote $B 22 Single-slope 2 H2l Hli=otLt
Ramp Generator 2| &2 H3Io| JI2I|E HIY ST E SAAIRSLICH

Successive-Approximation A/D Converter

Ol ¢ e JtE 4gal M0l A/D BHE H-HOo =z X Al2lZ20MSE O ¥ E AISote 801 &2
oo ASLICH 0 -2 HE o2 YEFAMS0 MetME A/D BHE S50 LEGHH R0l
AhE 2E = ME #SLIch
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7|} E4 2&£9| A/D Converter

Ol AtZSotJI?lol MZAELICH

S0 AME B Qo CIE WG US 4 UOH S4 B
Vout D/A CONVERTER
A A A y
COMPARATOR
Analog MSB LSB

Input

CLK =—y

D
C SA REGISTER

[18l 2-18]Successive-Approximation A/D

Parallel
Output

Serial
Output

20
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Appendix A. A/D, D/A Gain & Offset

Appendix A A/D, D/A Gain ¥ Offset X HH

= A/D, D/A Gain ¥ Offset gt=
=]

@HOIZ0t2 CP/SD Series EE & 28 ]
29 A/D, D/A Gain & Offset X& s HAHSLILC}.

& IJtsELIt 2 ZiM= oilg
Al 2 EE 8 gl 93| U Il

COMI-SD101/103

=5
[ON|
L

COMI-SD101/103 Board 0= Otg2 202 Lol Offset o Gai
HX& (VR1, VR2, VR3, VR4 ) If, Ol£421 £ L2l Offset I
o JMHEME (VR5, VR6, VR7, VRS )0l A&LILCH.

2 Calibration € JIE M &S fIX= Ot D8 Z5UICH

[e—

— m TP1
P2 o0
VR1 VR2 VR3 VR4 VRS VR6 VR7 VR8  AGND clcer

Single Eeded
Differentia

O\

[22! A-1] COMI-SD101/103 Calibration & 7t#iz{gte| 2[%|



Appendix A. A/D, D/A Gain & Offset ZHUH

Jdell 2t Calibration & JtEXMES Jls2 oteHel [E A-1]101 LIEFLH}SLICE

H = ki e 7l & g &
1 VR1 A/D PGA Offset 24
2 VR2 A/D Bipolar Offset 24 A/D
3 VR3 A/D Bipolar Gain 23 zHE
4 VR4 A/D Unipolar Offset 24
4 VR5 D/AQ offset 2%
5 VR6 D/AO Gain 24 D/A
6 VR7 D/A1 Offset 2% ZEE
7 VR8 D/A1 Gain 24

[E A-1] COMI-SD101/103 Calibration  7}#H2{gte| 7|5

22



Appendix A. A/D, D/A Gain & Offset ZHUH

COMI-CP101

COMI-CP101 Board 0fl= otZ21 2! 49 Offset It Gain 2 & A= 2009 IJtEA
& (VR1, VR2 ) o, ot£21] £ WE 9 Offset o Gain 8 ZHE £ e 2
(VR3, VR4 )0l USLILCE.

2+ Calibration 2 JIB 4 &2 ?Xl= Oteh 1

ou
=)
my
s
-
o

)

VR1 VR2 VR3 VR4

L {0

[23 A-2] COMI-CP101 Calibration & 7}#H{Ee| 9|%]

JdelD 2 Calibration & JHHMES JIs2 OtcHel [E A-2]0 LIEHHAJSUICH

H 2 7HH 27| 7l & g &
1 VR1 A/D Bipolar offset 2% A/D
2 VR2 A/D Bipolar Gain 234 238
3 VR3 D/A Gain 24 D/A
4 VR4 D/A Offset 24 2EE

[ A-2] COMI-CP101 Calibration 8 7}#H2{ste| 7|5

23
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[=1F=;
=R=|

COMI-SD201

COMI-SD201 Board Oll= Ot 21 &= ME2 Offset b Gain S 2&E = U= 442 It

& (VR1, VR2, VR3, VR4 ) 0| U&LICH

2t Calibration & JtBI N &2 ?IXI= Ot 80 ZsLICH

P2 P!
AGND PEA
VR VR2 VA3 VR4 ND oFFseT

O

[23 A-3] COMI-SD201 Calibration & 7}#2{5te| 2|

H 2 7HH 27| 7l & g &
1 VR1 A/D PGA offset 24
2 VR2 A/D Bipolar offset 24 A/D
3 VR3 A/D Bipolar Gain 2% 238
4 VR4 A/D Unipolar offset 24

[E A-3] COMI-SD201 Calibration & 7}#2{ste| 7|5

24



Appendix A. A/D, D/A Gain & Offset ZHUH

COMI-CP201

COMI-CP201 Board Oll= Ot 21 &= M2 Offset b Gain S X2&E = U= 22 It

g (VR1,VR2) 0 ”A&UILCH

2t Calibration & JtBI N &2 ?IXI= Ot 80 ZsLICH

T~

VR1 VR2

O

[23 A-4] COMI-CP201 Calibration & 7}#H2{3te| 9|

H S 7HH A&7 7l & g &
1 VR1 A/D Bipolar offset 2% A/D
2 VR2 A/D Bipolar Gain 234 238

[E A-4] COMI-CP201 Calibration 8 7}#2{&te| 7|5

25



Appendix A. A/D, D/A Gain & Offset ZHUH

COMI-CP301

COMI-CP301 Board Ol Ot2=2 £ 6 M2 Offset I Gain =2 2FE
& (VR1 ~VR12) 0l /}ASLICH

2t Calibration & JtBI N &2 ?IXI= Ot 80 ZsLICH

VR1 VR2 VR3 VR4 VR5 VR6 VR7 VR8 VR9 VR11
VRIO  VRI2

O

[23 A-5] COMI-CP301 Calibration & Z}#H2{3te| 9|

e 7t | 7l s g &
1 VR1 D/AOch Gain 2% D/A
2 VR2 D/AQch Offset 2% ZYE
3 VR3 D/A1ch Gain 2% D/A
4 VR4 D/A1ch Offset 2% ZHE
5 VR5 D/A2ch Gain 2% D/A
6 VR6 D/A2ch Offset 2% ZYE
7 VR7 D/A3ch Gain 2% D/A
8 VRS D/A3ch Offset 2% zHE
9 VR9 D/Adch Gain 24 D/A
10 VR10 D/A4ch Offset 24 2HE
11 VR11 D/A5ch Gain 2% D/A
12 VR12 D/A5ch Offset 2% 2HE

[E A-5] COMI-CP301 Calibration 8 7p¥#HA{gte| 7|5
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Appendix A. A/D, D/A Gain & Offset ZHUH

A.2 A/D Converter 2] Offset & Gain 2%

rr
e
Ju
r
o
0z
H£0
rr
H+
o
<
I+
(&)}
<
H-
N
<

COMI-SD Series Board 0= A/D BH& Al Hd=HE 5= Ql
+1V, 0~10V, 0~5V, 0~2V, 0~1V & otLtLIC.

Offset, Gain =& &g U3 EE AI&5t0 & LI
HefHe| 000 0jlA 001 2 o] FFEh OlA FFFh 2 0] 1LSB 2t
(FSR) (-FSR + 1/2LSB) (FSR + 3/2LSB)
10V -9.9976 V +9,9927V 4.88MV

[E A-6] 2 M H2lo|Me] A/D 0| ZER

» FSR : Full Scale Range

p LSB : Least Significant Bit
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Appendix A. A/D, D/A Gain & Offset ZHUH

A.2.1 Offset 2%

1) COMI-SD101/103 Offset 24

PGA Offset RZd4H .
+10V M2 HEHGED A/D OChannel 0l AGND & HZSHLICEH.
TP1T I TP2 2 M2XE HMASHH 0.000V I S =5 VRS XAELILCH

Bipolar Offset Xt

10V MYHRAZ HEIGHD A/D OChannel 0l AGND £ HZ&LICH
VRE ZHGI0 2 DEI 2047~2048( 0V )E HOIGt=SF & LICH
SHEH2Z 0172 LFSEH Al SQF 2047~2048( 0V )0l 22t 50%Jt LIEILIES Gt AYLICH

Unipolar Offset 2ty :

Bipolar & & & % Unipolar 2 Z&GHAIR.

0~10V Mgz Hde5td A/D 0Channel Bl AGND € HZ&HLICH
VR2 ZH5t0d 23 ZF I 000~001h( 0V )E HOIGtE== & LICH

SHHECZ 0|02 LFE A2t S2F 000~001h( OV )0l 22t 50%It LIEHUES St= A LICH
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Appendix A. A/D, D/A Gain & Offset ZHUH

2) COMI-SD201 Offset 2

PGA Offset R4 .

i

L

0

+10V dYEZ HEGD A/D 0Channel 0l AGND & A&
TP1 o TP2 o MXE XMIAGHH 0.000V It &S &F VR=2 XFELICH
Bipolar Offset R4 :

+10V M2 HEi5t] A/D 0Channel Off AGND & HZEHLICH.

VRS ZFGI0 2& BEIH 0000h~0001h( 0V )2 F OIS &LIC

SHECZ 01HS LAHT Al2E SO 0000h~0001h ( OV )0l 22 50%JF LIEILIE=E 6l A g
LICH.
Unipolar Offset 224t :
Bipolar & =&t £ Unipolar 8 X&GHMIR.
0~10V dggele Hde5td A/D 0Channel Bl AGND € HZ&HLICH
VR2 ZH5I0 23 IS -32768~-32767( 0V )2 &O|ot== &LICH
£= ot A

Moz 0|H2 LIS A2 S -32768~-32767( OV )0l 22t 50%It LIEHL
LICH.
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Appendix A. A/D, D/A Gain & Offset ZHUH

A.2.2 Gain 234

1) COMI-SD101/103 Gain 2%

Bipolar Gain 24t :

L

0%

P2 SE5t A/D 0Channel 0l 10.000V £ HZ&LICH

H+
(@)
<
2
1Y)

©°

& DEIL 4094~4095( 10V )2 HOIGtES & LIC

<
3]
0]
vl
04
ol

HOf

VBN A2t S0t 4094~4095( 10V )OI 22t 50%Jt LIEFHLIES ot= 4L

02
o

Ql
=2

fo

Qom
o
1
|0

2) COMI-SD201 Gain 2%

oX

Bipolar Gain 24 :

+10V Y= HEIGH A/D OChannel 0l 10.000V & HZELILCH
VRE ZJGI0 2 DEI 32766~32767( 10V )2 HOIGt=SF &LICH
SHEC=Z 0|22 LTS A2t St 32766~32767( 10V )0 2t2F 50%It LLEHLIES ot= A

LICY.

A.3 D/A Converter 2| Offset & Gain 24

D/A E2 &2 Y= Bipolar +10V & LICH

-

Otg2 =20l ol Offset It Gain 8 £&dE =+ USLICHL

A.3.1 Offset %

DE 000h (Hex)E &2 A2 &3 M0l -10.000V It =5 VRS ZEELICH CHAl £3tH
oilg Otg22 EEES M= -10.000v 2 £€Fot0D VR & ZZotKH &AM &0l -10.000V
b H=S gLt

A.3.2 Gain 2%

& M0l +10.000V I D E=E VRE SEELILCH

[}

E FFFh (Hex)E &2 A3
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Appendix B. Data Acquisition &

Appendix B Data Acquisition 7|2

B.1

Data Acquisition & Control System O|2?

=
il

Data Acquisition (&S)3t Control (HO)2 M2

Multimeter LI Oscilloscope & Data € 2=06t1] ClMot= H2 Data Acquisition 0111
of 118 & LE(Knob)Z ZTHGt= 242 Control 0l2t2 0I0J| & = USLICH
0l Ol24&t Data Acquisition It Control 2 ZR22 ot TR0, Acquisitio

2 off&5t) Melst E£8t Control 8 4= U S ASLICH

CtE <202 E0iYLICH. 2tEetet
BA LK

)
[a—

Ir
nz

[
S A

=
=
o
==

oo g
—

[ w—

Data

0 ne ru

m Illlﬂ

o HH

9l
2H
(=]

i 4

Physical .| Sensor/ . Signal
Phenomena | | Transducers | | Conditioning

Computer Display/Plot/
I Data . - Analysis _ Lo
. > o > Printing/

Conversion - Decision Lo

. Communication
Making
v
Data .
Conversion » Control/Output

[22! B-1] Data Acquisition & Control System A=

0le4st Data Acquisition 1t Control = &I, &Xt, 2, JIH, &tst, 8K, A, UK, RA3
&, o288 S2 Ho LE A 20tk 2el, =&, &, &AL MI|, JH, A2s 2E I
HAME 26 8850 JA20, Ol0 etk HSXL AXLIHE 2280110 A4S AgD A7,
N, MAHN BAGHD U= MEEU ol 01852 UASLICH

X2 =0 ZEHS Data Mel 501 D535 T, MZIEI =0HKH, HEZ2 Memory 8 &
THE 2= AN ZIHAM, Z2ZEEO E‘XHil Data Acquisition 2t Control System 2 288 %=X ol
& 2 Data M& sEES 2R6HA ZJASLICH L0 ZREE So6t0d Mel 2o &2 SHEsE

CHStEr 4= A2, Digital Control & SAIME OIS 2= UAH HJUSLICH

[1& B-1]2 Data Acquisition 2t Control System 2| &= ILICI.

utdoz HEHE 0|8 Data Acquisition & Control System 2 S JIX| ggHoz ISE £
ASLICH HM= PC-Bus 2t & Interface A2l ZEO0IM, EMH\_ RS232, RS422, IEEE488 S
9| Standard Communication Channel 2 Sot= ZELICH & dEH2 85 LIS &2 21
USLICH 012 2tttol &4 BH s 25LICH



Appendix B. Data Acquisition &

B.1.1 PC-Bus Interface
e Low Cost :PC Power E 0|28 &= U

e Small Size

e High Speed : &x4I2 <&

B.1.2 Standard Communication Channel

e System XZ 2JI01 HIgtol 8l&LIC.

e Computer 2 222l X0t Jts&LICH (MEG6tDXt ot= It g &

X0l System 2 & XlIot

Host Computer 2 &1 ).
e Data Acquisition & Control System 0l Computer JIZ 0l 2tH 10| Interface It Jts&LICH

i
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Appendix B. Data Acquisition &

B.2

IBM-PC 2| LHE F=& (Memory Address & S4IC2 )

PC 9 JI2 42 2H, YHAX ( Keyboard, Mouse S ) ¥ &2 &I ( Monitor, Printer,
Plotter ) S22 O0IRHELICH =2 S0 A8 PC (Laptop, Notebook Type )b HEZHA 02
0|83t A& Portable Data Acquisition & Control System 2 ?F& == UH ZHASLICEH O
L £2 MEZAILl 48 PCe 2B PC 2t S84 ( S0l Expansion Slot )0l £=5t0{ PC-Bus
01 &8t Interface Ol HMEH0l ASLICE

i

PC 2 Expansion Slot 2 0|88t System & & JIAl 2o HEHE £ Us=s0dl, PC 2 1/0 B2t
2 0l2dt= &Yt Memory Location Y9 S 0l&ote YRALICH. PC 2 I/O Map 3t Memory
Map 8 OS2 0l UEHHJASLICE. Memory & /O Space 2 2O &AHE WHWEe2 “ PC
Technical Reference "€ & ZX35tD| BHEFLICH.

HE BH UserJl AIEE £ U= Memory & 1/O S2t2 S Hist= O US 20t ofLlet, Jte
=2t2 0/0] CH2 Card It AIE6t2 A28 =% USLICE 01248t AHE 2 Qlgl ZME = Qs
off, Data Acquisition & Control Card &= Switch Bank & &0t User Jt

Address S=2 2 RXIGHI]
F

FFFFF AT extended memory (15K)
100000 H 10 =2
FFFFF ROM EH 6 22
FO000
EFFFF Open in PC/XT (64K) (1)
E0000
DFFFF Open in PC/XT (64K) (2)
D0000
CFCo0 CFCoo
CF800
CF400
CFO00 USER AREA
CECO0
CE800
CE400
CEO000
CDCo0
CD800
CD400
cbooo CcDooo
CCFFF Fixed disk, XT only (20K) (3)
C8000 H5 2
C7FFF ROM expansion (16K) (4)
C4000 H5 2
C3FFF Open(16K) (5) EGA
S5 R SCREEN BUFFERS
C0000 CGA AND ROM
Screen buffer
AFFFF Open(64K) (6)
A0000 B 4%z
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Appendix B. Data Acquisition &

9FFFF 128K RAM expansion area (7)
80000 H 8 2=z
512K RAM expansion area H 11 %X
7FFFF DOS ®H 2 =z
BIOS EH 11 &=z
00400
003FF Interrupt vectors
00000 H 10 2=z
[E B-1] IBM-PC/XT/AT Memory Map
00500 = Print screen status.
00504 = Single-drive status (Drive A or B).

00510 -00511
00512 - 00513
00514 - 00515
00516 - 00517
00518 - 00519
0051A - 0051B
0051C-0051D
00600 - XXXXX

= BASIC’s default data segment pointer.
= IP for BASIC’s timer interrupt vector.
= CS for BASIC's timer interrupt vector.
= IP for BASIC’s ctrl-break interrupt.

= CS for BASIC’s ctrl-break interrupt.

= IP for BASIC’s fatal-error interrupt.

= CS for BASIC’s fatal-error interrupt.

= DOS and ‘other things’.

[E B-2] DOS and BASIC Data Area

7FFF

OFFFF

80000 - 9FFFF

= Top of 512K

= AT, 128K RAM expansion area.

= Top of 640K, end of memory expansion
area

[E B-3] RAM Expansion Area

A0000 - AFFFF

BOOOO - B7FFF
BOOOO - BOFFF
B1000 - B7FFF
B80OO - BFFFF
B800OO - BBFFF
BCOOO - BFFFF
C0000 - C3FFF

= Enhanced Graphics Adaptor (EGA)
Screen buffers.

= Monochrome adapter of EGA.

= Monochrome screen buffer.

= Reserved for screen buffers.

= Color Graphics Adaptor(CGA) or EGA.

= CGA buffer.

= CGA/EGA screen buffers.

= EGA BIOS.

[E B-4] CRT Screen Buffers
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Appendix B. Data Acquisition &

C4000 - C7FFF
C8000 - CCFFF
CDO000 - CFFFF
D0000 - DFFFF

E0000 - EFFFF

= ROM expansion area.
= Fixed disk control (XT).

= User PROM, recommended “LIM”
location.

= ROM expansion area, optional I/O

for PC/XT.

= User PROM, memory-mapped I/O.

[E B-5] User Area

FO000 - FDFFF
FOO00O - FDFFF
FOO00O - FDFFF
FOO00O - FDFFF
FOO00O - FDFFF

= ROM BASIC.

= BIOS.

= First code executed after power-on.
= BIOS release date.

= Machine ID.

[E B-6] ROM

100000 - FFFFFF

= |/O channel memory
extended memory,
maximum )

( PC/AT
15MB

[E B-7] AT Extended Memory

000 - OOF
020 - 021
040 - 043
060 - 063
080 - 083
0AO

200 - 20F
210-217
2F8 - 2FF
300 - 31F
320-32F
378 - 37F
380 - 37F
3BO - 3BF
3D0 - 3D7
3F0 - 3F7
3F8 - 3FF

= DMA controller (8237A).

= Interrupt controller (8259A).
= Timer (8253).

= PP| (8255A).

= DMA page register (74LS612).
= NMI mask register.

= Joystick (game) controller.

= Expansion unit.

= Serial port (secondary).

= Prototype card.

= Fixed disk.

= Parallel printer (primary).
=SDLC.

= Monochrome adapter/printer.
= Color/graphics adapter.

= Diskette controller.

= Serial port (primary).

[& B-8] IBM PC/XT /O Map
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Appendix B. Data Acquisition &

000 - O1F
020 - O3F
040 - O5F
060 - 06F
070 - O7F
080 - 09F
0AO - OBF
0CO - ODF
OFO0 - OFF
1FO - 1F8
200 - 207
258 - 25F
278 - 27F
300 - 31F
060 - 36F
378 - 37F
080 - 38F

3A0 - 3AF

3B0 - 3BF
3C0 - 3CF
3D0 - 3DF
3F0 - 3F7
3F8 - 3FF

= DMA controller (8237A-5).

= Interrupt controller (8259A).

= Timer (8254).

= Keyboard (8042).

= NMI mask register, real-time clock.

= DMA page register (74LS612).

= Interrupt controller 2 (8259A).

= DMA controller 2 (8237A).

= Math coprocessor.

= Fixed disk.

= Joystick (game) controller.

= Intel “ Above Board ”.

= Parallel printer (secondary).

= Prototype card.

= Reserved.

= Parallel printer (primary).

= SDLC or bisynchronous communications
(secondary).

= Bisynchronous communications
(primary).

= Monochrome adapter/printer.

= EGA, reserved.

= Color/graphics adapter.

= Diskette controller.

= Serial port (primary).

[# B-9] IBM PC/AT I/O Map
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00000 - 00003
00004 - 00007
00008 - 0000B
0000C - 0000F
00010 - 00013
00014 - 00017
00018 - 0001B
0001C - 0001F
00020 - 00023
00024 - 00027
00028 - 00028B
0002C - 0002F
00030 - 00033
00034 - 00037
00038 - 0003B
0003C - 0003F
00040 - 00043
00044 - 00047

00048 - 0004B
0004C - 0004F
00050 - 00053
00054 - 00057

00058 - 0005B
0005C - O005F
00060 - 00063
00064 - 00067

00068 - 0006B
0006C - 0006F
00070 - 00073
00074 - 00077

00078 - 0007B
0007C - O007F
00080 - 00083

Interrupt O, divide-by-zero-error.

Interrupt 1, single-step operation.

Interrupt 2, non-maskable interrupt.

Interrupt 3, break-point.

Interrupt 4, arithmetic overflow.

Interrupt 5, BIOS print-screen routine.

Interrupt 6, reserved.

Interrupt 7, reserved.

Interrupt 8, hardware timer 18/2/sec.

Interrupt 9, keyboard.

Interrupt A, reserved.

Interrupt B, communications.

Interrupt C, communications.

Interrupt D, alternate printer.

Interrupt E, floppy diskette signal.

Interrupt F, printer control.

Interrupt 10, invokes BIOS video I/O service routines.
Interrupt 11, invokes BIOS equipment configuration
check.

Interrupt 12, invokes BIOS memory-size check.

Interrupt 13, invokes BIOS disk I/0 service routines.

Interrupt 14, invokes BIOS RS-232 1/O routines.

Interrupt 15, invokes BIOS cassette 1/0 extended AT
service routines.

Interrupt 16, invokes BIOS keyboard /O routines.

Interrupt 17, invokes BIOS printer 1/0.

Interrupt 18, ROM BASIC.

Interrupt 19, invokes BIOS boot-strap start-up
routine.

Interrupt 1A, invokes BIOS time-of-day routines.
Interrupt 1B, BIOS ctrl-break control

Interrupt 1C, gen at timer clock tick.

Interrupt 1D, vides initialization control parameter
pointer.

Interrupt 1E, disk parameter table pointer,
Interrupt 1F, graphics character table pointer.

Interrupt 20, invokes DOS program termination.
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00084 - 00087
00088 - 0008B

0008C - 0008F

0009C - 0009F

000AO - 000FF
00100 -00103
00104 - 00107
00108 - 00123
00124 - 00127

00128 - 0017F
00180 - 0019F

001TAO - O0O1FF
00200 - 00217
00218 - 003C3
003C4 - O03FF

Interrupt 21, invokes all DOS function calls.

Interrupt 22, user-created, DOS-controlled interrupt
routine invoked at program end.

Interrupt 23, user-created, DOS-controlled interrupt

routine

Interrupt 27, ends program and keeps program in
memory under DOS.

Interrupts 28 through 3F, reserved.

Interrupt 40, disk I/O (XT)

Interrupt 41, fixed disk parameters (XT)

Interrupts 42 through 48, reserved.

Interrupt 49, keyboard supplement translation table
pointer.

Interrupts 49 through 5F, reserved.

Interrupts 60 through 67, user-defined interrupts.

Interrupts 68 through 7F, not used.
Interrupts 80 through 85, reserved for BASIC.
Interrupts 86 through FO, BASIC interpreter.
Interrupts F1 through FF, not used.

[E B-10] Interrupt Vector
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00400 -00401 Address of RS-232 adapter 1.
00402 -00403 Address of RS-232 adapter 2.
00404 -00405 Address of RS-232 adapter 3.
00406 -00407 Address of RS-232 adapter 4.
00408 -00409 Address of printer adapter 1.
0040A-00408B Address of printer adapter 2.
0040C-0040D Address of printer adapter 3.
0040E-0040F Address of printer adapter 4.
00410-00411 Equipment flag.

00412 Manufacturing test indicator.
00413-00414 Useable memory size in K.
00415-00416 Memory in I/O channel for 64K-planar PC.
Keyboard status bits.
00417-00418 Alternate keyboard numeric input.
00419 (future use)

Keyboard buffer tail pointer.
0041A-0041B Keyboard buffer tail pointer.
0041C-0041D Keyboard buffer.

0041E-0043D Floppy disk seek status.

0043E Floppy disk motor status.

0043F Floppy disk motor timeout.

00440 Floppy disk status.

00441 Floppy disk controller status bytes.
00412-00448 CRT mode code.

00449 CRT column screen width.

0044A-0044B CRT regeneration buffer length.
0044C-0044D Starting address in regeneration buffer.
0044E-0044F Cursor position for CRT page 1.

Cursor position for CRT page 2.
00450-00451 Cursor position for CRT page 3.
00452-00453 Cursor position for CRT page 4.
00454-00455 Cursor position for CRT page 5.
00456-00457 Cursor position for CRT page 6.
00458-00459 Cursor position for CRT page 7.
0045A-00458B Cursor position for CRT page 8.
0045ffffffffffffff | Cursor mode.

ffffFffffffff004 | Active page number.

5D
004CE-004DF
00460-00461
00462
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00463-00464
00465

00466
00467-00468
00469-0046A
0046B
0046C-0046D
0046E-0046F
00470
00490-004C1
00471
00472-00473
00474-00477
00478

00479

0047A

00478

0047C

0047D

0047E

0047F
00480-00483

00484-004A8
00484

00485

00487

00488

004A8
004D0-004EF
004F0-004FF

CRT mode.

Address of current display adapter.
Palette setting.

Time count.

CRC register.
Last input value.
Low word of timer count.
High word of timer count.

Timer rolloever.
Used by MODE.COM.
Break indicator.
Reboot (Alt-Ctrl-Del) indicator.
Fixed disk data area (XT).
Printer 1 timeout (XT).
Printer 2 timeout (XT).
Printer 3 timeout (XT).
Printer 4 timeout (XT).
RS-232 card 1 timeout (XT).
RS-232 card 2 timeout (XT).
RS-232 card 3 timeout (XT).
RS-232 card 4 timeout (XT).

Additional keyboard buffer pointers (XT).

EGA BIOS buffer.

Number of character rows.
Bytes per character.

Status byte.

Feature bits, DIP switches.
Pointer save.

Reserved.

Intra-application communication area.

[E B-11] BIOS data area

40



Appendix B. Data Acquisition &

B.2.1 PC Expansion Slot 2| &
PC2 && =XR0l= G20 22 Ul JtXl R0l ASLICH

8 Bit PC/XT & Slot.

16 Bit PC/AT & PC/XT & Slot.
32 Bit PC/AT 2 PC/XT & Slot.
32 Bit PCI Slot

012 [O8 B-2]0il LIEtLHASLICH [E B-12], [ -13]= 22 16bit ¥ 8hit B =X &s
NS e

| = B = 242
AZEALICH [E B-14]= COMIZOA CP Series 2 220l cig& = PCl £X9 &l A2
IC

—

w 2 NS HO D

or

=2 PC Technical Reference Manual X S AIL.
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massnans manmsns (Ammmmmmmmmsnmsmss

mmmmmmmmmmmmmnns
annnnns mmnmmmsmamnnmmsns)

fs———

ANNUANNNANNNNNNYNR

o

PC/XT Bus
8 Bit Data Bus
62 Contacts

WANNNAN | Y NNNNNNNNNANNDNN

o]

PC/AT Bus ( ISA is 99% Compatible with the AT bus)
16 Bit Data Bus
XT Bus + 36 Contacts

~ | NNNNN NN NNNNNNN]NYNONNNENDNNNNDNEN

@]

EISA Bus
32 Bit Data Bus
188 Contacts

o

PClI Bus
32 Bit Data Bus
120 Contacts

[2& B-2] Expansion Slot 2| &

Pin NO. Mo I/0 Pin NO. Mo I/0
al /IOBHE I/0 D1 /MEM CS 16 I
c2 A23 I/0 D2 /IO CS 16 I
a3 A22 I/0 D3 IRQ 10 I
c4 A21 I/0 D4 IRQ 11 |
c5 A20 I/0 D5 IRQ 12 |
ceé A19 I/0 D6 IRQ 15 |
c7 A18 I/0 D7 IRQ 14 |
(@S] A17 I/0 D8 /DACK 0 0
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9 /MR /0O D9 DRQO |
c10 /MW /O D10 /DACK 5 0
cn D8 /0 D11 DRQ 5 |
C12 D9 /0 D12 /DACK 6 0
C13 DO /0 D13 DRQ 6 |
C14 D11 /0 D14 /DACK 7 0
C15 D12 /0 D15 DRQ 7 |
C16 D13 /0 D16 +5V -
c17 D14 /O D17 /MASTER
c18 D15 /O D18 GND -
[E B-12] 16bit &3 Slot AMSALRF

Pin NO. e /0 Pin NO. AEY 1/0
Al /IOCHCK | B1 GND -
A2 D7 /0 B2 RESET DRV 0
A3 D6 /0 B3 -5V -
Ad D5 /O B4 IRQ9
A5 D4 /O B5 -5V -
A6 D3 /O B6 DRQ 2
A7 D2 /O B7 -12V -
A8 D1 /O B8 /SRDY
A9 DO /0 B9 +12V -
A10 /IOCHRDY | B10 GND -
A1 AEN 0 B11 /MEMW 0
A12 A19 /0 B12 /MEMR 0
A13 A18 /0 B13 /IOWC 0
Al4 A17 /O B14 /IORC 0
A15 A16 /O B15 /DACK 3 0
A16 A15 /O B16 DRQ 3 |
A17 Al4 /O B17 /DACK 1 0
A18 A13 /O B18 DRQ 1 |
A19 A12 /0 B19 /MEMREF 1/0
A20 A1 /0 B20 SYSCLK 0
A21 A10 /0 B21 IRQ 7 |
A22 A9 /0 B22 IRQ 6 |
A23 A8 /0 B23 IRQ 5 |
A24 A7 /O B24 IRQ 4 |
A25 A6 /O B25 IRQ 3 |
A26 A5 /0 B26 /DACK 2 0
A27 A4 /O B27 TC 0
A28 A3 /O B28 BUSALE 0
A29 A2 /0 B29 +5V -
A30 Al /O B30 0SC 0
A31 A0 /O B31 GND -

[E B-13] 8bit 2 Slot AMSAMQF
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5V System Environment

Pin No.

Side A Side B
1 -12V TRST#
2 TCK +12V
3 GND TMS
4 TDO TDI
5 +5V +5V
6 +5V INTA#
7 INTB# INTC#
8 INTD# +5V
9 PRSNT1# RESERVED
10 RESERVED +5V
11 PRSNT2# RESERVED
12 GND GND
13 GND GND
14 RESERVED RESERVED
15 GND RST#
16 CLK +5V
17 GND GNT#
18 REQ# GND
19 +5V RESERVED
20 ADI[31] AD[30]
21 AD[29] +3.3V
22 GND AD[28]
23 ADI[27] AD[26]
24 ADI[25] GND
25 +3.3V AD[24]
26 C/BE[3]# IDSEL
27 AD[23] +3.3V
28 GND AD[22]
29 AD[21] ADI[20]
30 AD[19] GND
31 +3.3V AD[18]
32 AD[17] AD[16]
33 C/BE[2]# +3.3V
34 GND FRAME#
35 IRDY# GND
36 +3.3V TRDY#
37 DEVSEL#T GND
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Appendix B. Data Acquisition &

Pin No.

5V System Environment

Side A Side B
38 GND STOP#
39 LOCK# +3.3V
40 PERR# SDONE
41 +3.3V SBO#
42 SERR# GND
43 +3.3V PAR
44 C/BE[1]# ADI[15]
45 AD[14] 133V
46 GND ADI[13]
47 AD[12] AD[11]
48 AD[10] GND
49 GND AD[9]
50
o AD[S] C/BE[O]#
>2 AD[7] +33V
>3 +3.3V AD[6]
>4 AD[5] AD[4]
>> ADI[3] GND
>6 GND ADI2]
>/ AD[1] ADIO]
58

+5V +5V

>9 ACK64# REQ64#
60 +5V +5V
61 +5V +5V
62

[E B-14] 32bit PCI PIN
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Appendix B. Data Acquisition &

Signal Low
Status or Going Rising High
Modes Low
0 Disables Counting o Enables
Counting
O Initiates
1 o Counting o
© Resets output
after next
© Disables © Reloads Enables
5 Counting Counter Counting
© Sets output © Initiates Counting
immediately high
© Disables | © Reloads Counter | Enables
3 Counting © Initiates Counting | Counting
© Sets output
immediately high
4 Disables Counting . Enables
Counting
5 o Initiates Counting o

DEOM GATE @30 2 =1t
2 A2 JI2E S0
A X s QEDJ HESHKE THHGIAA

| IEAH Hate
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