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1. Introduction

2 HoMe @FO|ZotollM 7Hetst COMI-DX101 Multi-Function Board 2| stE{|o{&4Ql
Mg MEEtL|CE. COMI-DX101 Multi-Function Board 2| stEQ|0{ZQ1 AFMIAIY AU SlE=

o] 7=, HEE El HiY Sof CHEt LIS +=S3S & oiLigt HOld EE2to 4 of
g £E35t0{ AA8X}7} COMI-DX101 Multi-Function Board 2| StEQ0{ E4 Ll ALE Hitd

=
o
£ 2 ooy 5+ JULSF A&LICH

1.1. DX Series

COMI-DX Series = 2E LHF 0| Cortex-M3 ZZAMAME LHEst0{ 7|E PCI DAQ EE=
E0| 7tZl sAH(CPU MRE2| BtH|, QIE{Ho|lA £E9| §HAH|, User Application 2| 8|
5)E 2 £33 2mM DMA(Direct Memory Access) 7152 &304 CPU 9| 7+ giol Ert
B2 CIOIHE AMAZteE 1& TEstod ALEX0|H NS 22 DAS(Data Acquisition
System)2o| & CHEY CIO|E AZE[EE =¢l COMIZOA Ct7|s DAQ EE29| Series &

LICE.



1.2. COMI-DX101 Overview

COMI-DX Series
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18l 1.1. COMI-DX101

COMI-DX101 £ Single Ended 16 #{'d &= Differential 8 &M'd oldZ 124, 4 &
423 £33 16 AEQ| CIXIE UE(TTL), 221 2 A HA JIRE, 2 M HA
M7), 16 ;M CIX|H UEY ZES WES T U&LICH COMI-DX101 & AMSAZE A

=13
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EoigolLt AlE Soi AsA 4 b st USS MTstod Jiwol T
d
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Multi-Function Data Acquisition Board &!L|C}.

ofgZ2 Q2EE 16 bit Resolution 22 X|CH MZZ! £ 71 1MHz O|H, 32 ®d
Single-Ended = Differential 16 M'E2| ofd 21 YRS E X2 = U&LIcH Z
ofZ2a LIS = Multiplexing 3109 A/D HHEtg $£™3tH, 2 M'E2el Gain (Input
+1V, £2V, 5V, 10V, 0~1V, 0~2V, 0~5V, 0~10V & Ctst =4
M335tH otd2a4lE 7t CIXEHZ HHEtE|oq
DMA(Direct Memory Access)& A2 Al&3}04
|ct. 3 CH82 2| FIFO (8K word)E ®Ei5t0
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1.3. COMI-DX101 Block diagram

ofgiel a1 22 COMI-DX101 2| 7|5 ESCI0lo{a-2E FPGA = 43 o2 o
OlE{/CIX|Y CIOIEHE XME L HMEsts AEE2 5t ELict. MCU = FPGA off MZE [0
U CIOIEE Ab83tod 44t A Co|E 7t& F CtA| FPGA of CiO|E{E& HE st E
LICt. PCI ZHEE2{= FPGA Q| HIO|E{E PCI BUS & &350 ALKt HIOIEIE H™E

o]
S ASAZEE MU WS Hoo| s AdEe s =i
COMIDX EE9| S5 M PCl %2 S5t0f ST M2 MBS Ein of
423 §Mele 0| FYE DODC Converter & Sotod &eiE Melg ASELID

r N
Al (PR Isolated DC-DC
Converter SYSTEM
POWER
= +3.3V
- E = ADC
3 £ 3 (1MSPs,
5 2 95 16bit)
Analog Input x< 1=l
CHO-15 — —f 2 IS
(Diff CHO -7) = 2 )
o <
2 O
c O
< la}
< Y.
{ ' ( '
{ ' ( N\
o 2CH L
5 [~ DAC Circuit 0=
. 2o son
Analog Output 2 é —
cHo-3 € 85 )
(&}
3 W 2CH <
S DAC Circuit [
\ J \ J
e/
3
Pulse Generator 2ol S
CHO. CH 1 < Pulse Generator |« oL &
’ Circuit(TTL)
)
2CH
P“‘S: COL:_TIer »{  Pulse Counter »
CHO, CHT Circuit(TTL)
)
8CH —n
DIO CHO0-07 - Digital Input / o - o | =Pt S
(DIO A CHO—7) ~X L Digital Output ~ L
Circuit(TTL)
—
CEE—
8CH
DIO CHO8-15 » Digital Input / - q
(DIOBCHO7) % > Digital Output - >
Circuit(TTL)
- \ J L J
—/
L y,

12| 1.2. COMI-DX101 Hardware &=



2. Specification

2.1. Functional Specification
I/0 Channels

> Analog Input : Single-Ended 16 Channels or Differential 8 Channels

v

Analog Output : 4 Channels

v

Digital I/O : 16 Channels

v

Pulse Counter : 2 Channels

v

Pulse Genenrator : 2 Channels

A/D Conversion

> Complete 16 bit A/D Conversion

> Type of ADC : Successive Approximation

> A/D Channels : Single-Ended 16 or Differential 8

> Input Voltage Range : £10V, 5V, 2V, 1V, 0~10V, 0~5V, 0~2V, 0~1V
> Resolution : 16 bits

> Maximum Sampling Rate : 1 MHz

> Input Impedance : 10M Ohm

> A/D Trigger Mode : Programmable Timer, Software, External

> Data Transfer : Programmed 1/0, DMA

> Channel Configuration : Gain, Channel No

D/A Conversion
> D/A Channel : 4 Channels (for Wave Form Generation and Single DC Output)

> Resolution : 16 bits, 1 in 65535



> Setting Time : 10 us
> Qutput Voltage Range : +10V

> Data Transfer : Programmed 1/0, RAM on Board

Digital Input

> TTL Compatible Input

v

Channels : Max 16 Channels

v

Voltage Level : Low(0 ~ 0.8V), High(2V ~)

v

Input Load : Low 0.5V(0.2mA), High 2.7V(20mA)

v

Data Transfer : Programmed 1/O

Digital Output

> TTL Compatible Output

v

Channels : Max 16 Channels

v

Voltage Level : Low(0 ~ 0.4V), High(2.4V ~)

v

Input Load : Low 0.5V(0.2mA), High 2.7V(0.4mA)

v

Data Transfer : Programmed 1/O

Pulse Counter
> Clock Input Channels : 2 Channels
> Resolution : 32 bits

> Software Reset

Pulse Generator

> Clock Input Channels : 2 Channels
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> Pulse frequency, Pulse duty, Pulse number



2.2. Dimension

COMI-DX EE&= EZ PCI Half ALO|=2| 3 7|2 175 x 106 (mm) LICH.

of2He| Dimension & & ZEstod EE FHE Al COMI-DX EE9| it0| M|k EE

oto| 7HdE Tedstod MXISto4F AlZ| HFEfLICEH.

12.00

11
COMI-DX Series
E|||||||I|||||| "
i ¢ = |
= ® comizoa
Y

12| 2.1. COMI-DX101 Dimension
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2.3. Pinout

olgi= COMI-DX101 2| El HHQLQILICE 68 El SCSI HEUEE AIE35IH HAMAMEIZ 1
CH 1 HiMO| Elo{ = CB-EMS-SE(SCSI-Scsh#lolgg MBgLict.
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rr
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Bz so{7ts 2
EAE|of AUA&LICH

AGND <——> <——> AGND

@
~

Al15 (A107-) > EE < AL07 (A107 +)
AGND <——> 32 <——> AGND

Al 14 (A106-) > 31 < A1 06 (A106 +)
AGND <——> 30 <——> AGND

Al 13 (A105-) > 29 < Al 05 (A105 +)
AGND <——> 28 <——> AGND

Al 12 (A104-) > 27 < Al 04 (A1 04 +)
AGND <——> 26 <——> AGND

Al 11 (A103-) > 2 < Al 03 (A103 +)
AGND <——> <——> AGND

Al10 (A102-) > < Al102 (A102 +)
AGND<——> <——> AGND

Al 09 (A101-) > < ALO1 (AIOT +)
AGND <——> <——> AGND

A1 08 (A1 00 -) > < A1 00 (A100 +)
AGND <——> <——> AGND
AO 03 < > AO 01
AGND <——> <——> AGND
AO 02 < > AO 00
DGND <——> < EXT_TRG

PULSE GENERATOR 1 < < PULSE COUNTER 1

PULSE GENERATOR 0 <

12

DGND <———>

DC+5V <——>

DGND <——>
DIO 15 (DIOB07) <——>
DIO 14 (DIOB06) <——>
DIO 13 (DIOB 05) <——>
DIO 12 (DIOB 04) <——>
DIO 11 (DIOB03) <——>
DIO 10 (DIOB 02) <——>
DIO 09 (DIOBO0O1) <——>
DIO 08 (DIOB 00) <——>

<——> DGND

< PULSE COUNTER O
<——> DC+5V

<——> DGND

<——> DIO 07 (DIOA 07)
<——> DIO 06 (DIOA 06)
<——> DIO 05 (DIOA 05)
<——> DIO 04 (DIOA 04)
<——> DIO 03 (DIOA 03)
<——> DIO 02 (DIOA 02)
<——> DIO 01 (DIOA 01)
<——> DIO 00 (DIOA 00)

1% 2.2. COMI-DX101 HHE El b



[ PIN DESCRIPTION ]

Signal Name Reference Direction Description
Al (0..15) AGND 4y otd21 23 M'd (Single Ended #0 ~#15)
Al(0..7)+ ,
AGND U ofgr21 @12 Al (Differential #0 ~#7)
Al(0..7)-
AO(0..3) AGND £ ofgdz2a &3 M (#0~#3)
AGND ofgza AME(AlLAO)S 7IE TS
E_TRG DGND 2l OlZ1 2|3 ADC 8 2l E2AH ¥ &%
DC +5V DGND £ +5V &3 ( Z|cH 100mA)
DGND C|x|" A% (DI,DO,PG,PC,DC+5V)2| 7|& ™|
Pulse Counter( 0..1) DGND = oA FIRE A M (#0~#1)
Pulse Generator( 0..1) DGND /= A W7 E3 M (#0~#1)
DIO(0..7) _
DGND Yey TTL CIXIE &3 A= (#0~#7)
DIOA(0..7)
DIO(8..15) -
DGND Yey TTL CIXIY &3 A= (#8~#15)
DIOB(0..7)

X 2.1. COMI-DX101 68 Pin Connector Pin Description

13



2.4. Accessories

COMIZOA OlM ANZBst= COMI-DX101 T} A ALEE £ Qe HMAMElE COMI-

DXT1, COMI-DXT2 E{0|&2t COMI-DX101 T} E{O|dE o4& + Q= CB-EMS-SE £
N3 gLCt.

14

2.4.1. COMI-DXT1

COMI-DXT1 2 COMI-DX Series 2| COMI-DX10X, COMI-DX20X, COMI-DX30X 2t
A5t ALSE + A EOILLICH COMI-DXT1 9| HE Yol ofd2a AUE
=g fI8t DIP E+°'2| MEolLt FHIHAIE, HE S& &g 22& FIte & U

3|27t FEElo] e EEQILCH

[ e—
| DS |

COMI-DXT1 9| E{O|d EHAt 72 ool alnt &Lt

DX 10X, DX 20X, DX30%
Analog Input / Anadog Output

Zio AN
1ndu| 6oeuy

Counter




13| 2.4. COMI-DXT1 EtR} HY x|

2.4.2. COMI-DXT2

COMI-DXT2 = COMI-DXT1 I Z0| COMI-DX Series 2| COMI-DX10X, COMI-
AF

DX20X, COMI-DX30X 2 @4Z5t04

Bes= &2 37t bixlstod Mx[5H7
2 FAlolge AF8sto] HiME £ X

8¢ = U HOEYLICH COMI-DXT2 EO|d
| 8olstH CIXIE A& Ms= ZHEsHA &
g 2

=2 71 ——a —

54mm I|x|o| HHE|E FNZgL|ct.

15



16

ANALDG

[oT=]=yala === a e a ala]ale]=]
0000000000000000

18 25. COMI-DXT2

2.4.3. CB-EMS-SE

CB-EMS-SE £ SCSI-SCSI 68 E FH4E{ 7|0|£Z COMI-DX10X,
COMI-DX30X EE9 COMI-DXT1, COMI-DXT2 E{O|d EEo} ¢iZAg
CB-EMS-SE #H0|g9| &% 4B s A3F EtQol FHHEE QLT

COMI-DX20X,
m AtSE

1% 2.6. CB-EMS-SE



3. Installation

Ol E oAM= COMI-DX Series C|HFO|A Q| 7|2XQ] Mx| g 2 M| &M

—||_ o
IH 2H2 Mx|E 38| COMI-DX Series C|HIO|AE HrC} oHx
£ ghch

ui}

3.1. M& =el

=1 -

1 =2
=
Y7 gl 2HX|Z ZF0| Elof [U&LICH

ag 3.1, HHE7| Yx| =& HEH

2. MEE JHSstAIZl © EE7| gx| ¢
Lt PC 7020l H&E3stod xRt 4l

S HEst0d F o
71 x| HE(0{AZ)E MEFHAE e HUToME HURtel £olLt =EE MA
RRE Z‘JHII—F PC 91|0| of L“—’?%PO# Hxto| dlxel MLIE HXIYEZ HEE F

a3 3.2.
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BAEXRE Ao e LIS RHMISHA loiF AT Hof LHEo| SolstAIH “ALE Rt
Aeofoll SelghLict” 8 & MIANF AL CtSE S2IStAMIR

ﬂ HX| - COMIZOA Automation Systems 3.55_x86

A2 Ao
EAE ASTAT 3H 012 a3 HEE ZAHELN R

CHS M-SR ASES RS ST HM 2. 875 H&5HAIZ D 0 A 2FH S2)
SHOFELICH

representations with respect to the Product or any other -
subject matter covered by this EULA. To the extent the

terms of any COMIZOA polides or programs for suppart

services conflict with the terms of this EULA, the terms

of this ELLA shall control.

14, The Product is protected by copyright and other intellectual
property laws and treaties, COMIZOA or its suppliers own
the title, copyright, and other intellectual property
rights in the Product. The Product is licensed, not sold.
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Documents 7L6MB
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3.4. C|HIO|A =2}o|H M|
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3.5. S& E|AE (COMI-XMaster)
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C++ Builder
Power Builder Visual Basic Visual Basic .NET
Programming
Development Environment Version Product
Language
Visual C++
. VS2003, VS2005
Microsoft All Products including
Visual Basic including 6.0 for lower Enterorise Editi
i ; nterprise Edition
Visual Studio version p
C#
. C++ Builder All version
Borland International
. . Architect, Professional,
Borland Development Delphi All version
Enterprise
Studio X
C# BDS 2006 Version
C++ Builder Turbo C++
Borland International
Turbo Delphi/
Borland Turbo Delphi All Products
Turbo Delphi for NET
Studio
C# Turbo C#
PowerBuilder 8,
Sybase
PowerBuilder PowerBuilder 9, All Products
PowerBuilder
PowerBuilder 10.5
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4. Functions
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Resolution O] =28 ZE#Hs=

A =]
HA T

23 ¥ MZsiEictn 2

<
ATIE

FEFELICH 4

EEE 16 H|EQ| Resolution 22 o211
N

olad ™Mot

65536 7Ho| CIXIE Zte=2 2Xt&h(Quantization)stod Of

Metg EEELICH

Hel Mol g Bl HEY EHste MY U2

— T

(Range: £10V) 305 uV / bit
(Range : £5V, 0V~10V ) 153 uV / bit
(Range : OV ~5V ) 76 uV / bit
(Range : £2V ) 61 uV / bit
(Range : £1V, 0V~2V ) 31 uV / bit
(Range : OV~1V) 15 uV / bit

OB 42.16 HIEY m MY HY & BLl HEY EHsI= MY U

COMI-DX101 E=& CIX|HE HIO|EE #HEE U T HLIE ZHSHK| o of
H23 3ZE Sstod AU T HIE #HEsod ofdza | MEol 24E x4
3ot A& LICH.

COMI-DX101 of otz Feh @3 e d¥ol #HE g+E

- DX_AiSetRange ( [in]VT_HANDLE hDevice, [in]VT_l4 Channel, [in]VT_l4 Range )
- DX_AdGetRange ( [in]VT_HANDLE hDevice, [in]VT_l4 Channel, [out]VT_PI4 Range )

g4 Ol AMIE LI8S DX-SDK Manual oAl B4 QIXfol Ciet MWD AR o
A
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M
H, CHEE oM E XS 2Hed & U&LICH
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4.1.2. Sampling Rate and Channel Select

M 2t & 3tLQ! Sampling Rate

rr

HESZ Ol EI CIoIE FSE Al A8t
Yol gt dBULICE

220l Hd5Hel oz IHIOIE-IE S5 IZ|7<IE4 ololE{2
| =]

(E =
FE&3= W oOlgLict Sampling Rate £ 1 =& CIX|® H|O|E{Z F=&5t= 3=,
& = MZ(sample)?| 7H+Z2 FIt(frequency, Hz)Lt SPS(Sample per
second) EFQI2 EFELICE. Sampling rate 7F S22 Aot HustA oldza

Clo|IE{E C|X|E d|o|E2 H3tst=7tof| et £=x|7F ElL|Ct.

>-|

Sampling Rate : f (hz) Sampling Rate : 2f (hz)

18 4.3. Sampling

COMI-DX101 2 B aMd ASAl =L 1Mhz 2 Sampling O| 758t EEE X&
Z|CH 100 BH7HO| obfd 2 CIOIEE #I5 & = A&LUCh ChE AL Aldls AS
st M N7t B7IE+5 dHE = U= Zl0 Sampling Rate & 'l o gt
Hlzilstod ZAagLICH & ™ AMd(16ch)2 AMEE Alol= Z[CH 62.5Khz(1Mhz /16¢ch)
9| Sampling Rate & A& = U&LICH

COMI-DX101 2| ot 21 @23 Sampling rate Aol EE &=
-DX_AdScanStart ( [in]VT_HANDLE hDevice, [in]VT_l4 ScanFreq, [in]VT_l4 SampFreq,
[in]VT_l4 nBufSize, [in]VT_I4 nTrsMethod, [in]VT_I4 IsPauseAtFull )
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A& LICE.

A
AEI_I_

HME M3 e

I.

S
]

cHe

36



4.1.3. Single Conversion Mode / Continuous Conversion Mode

COMI-DX101 2| HIO|E{ #I52 Single Conversion 4|1} Continuous Conversion

A4l ol 271K HAloZ HOIEHE #SE = UA&LICHL

[ Single Conversion Mode ]

o)
ot

Single Conversion #4l2 ofgio| a1 Zo| AHEXI7t Hete AIFAIM A
M, 2 Hel 52 MYstod ASAI AY HH2 Ued HIoIEHE FISste
LICt. Continuous Conversion &40l H|5H *2|El= C|O|H &0l H|ZX X1
ALEO| ZHEFEFLICEH Z2O3 AHA T Hste AIHM BEA CIolEE FS

S
Lt HIF71XQl HIoIBE FSE m AFSELICH

o o Qo
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ol
-
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fcvo] [femo CMD Jcmo Jcmo femo

18| 4.4. Single Conversion Mode
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[ Continuous Conversion Mode ]

Continuous Conversion Z4l2 AF2E M x|, 2 Mol 22y He 5 0|2l
MY 8t & AMEXI7E XIS Trigger 24 Al OtCH ClO|E{E HIZE2lo K{EStod ALS

A7 EeE m o CiolEE HZE2loAM 7HMCH A= ALt

Continuous Conversion H 40X ADC AI™ME ZAX™StE W2 Trigger 2 5 3 7HK|
ZERE Trigger 8% Al7{ HIOIHE #I5& =+ JU&LICH

ol

AL

QX LHE E}O|HZ AF3EHE Internal Trigger Mode oF QIF 9| CIX|H AlE

g ¢y
gtol AME38tE External Trigger Mode, 12|12 2|2 C|X|H AlZQl LHE ElO|HE &
82735t0 AF83l= External Trigger Scan Mode 7t Q&LICH EQ$H ol 23 o0& 9

FIS Al™ol el 24 ZEE dYsto] AI8E & USLICH

otgl= COMI-DX 2=0of UWEE stz & WS Eo|HE A8stol F7|
QI C|o|E{& #|55t= INTERNAL TRIGGER MODE 2 SCAN Fhts=¢t SAMPLE
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Fot-E Ao ofd=Za Clo[Ee| S A™E ZYE + U&LIch

CH UIST
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18l 4.5. Continuous Conversion Mode ( Internal Trigger Mode )
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OlE{E FSELICH

CH LIST
CHO
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EXTERNAL TRIGGER MODE

18l 4.6. Continuous Conversion Mode ( External Trigger Mode )
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otgie lf el Cix|E ME(TTL) & HF Eto|HE AL83sto] F7|MQl dlolEE
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COMI-DX101 o &0l otz ™ Clo|H #Sol #HE F=

( Single Conversion Mode )

- DX_AdGetDigit ( [in]VT_HANDLE hDevice, [in]VT_l4 Channel, [out]VT_PI4 Digit)

- DX_AdGetVolt ( [in]VT_HANDLE hDevice, [in]VT_I4 Channel, [out]VT_PRS8 Volt)

( Continuous Conversion Mode )

- DX_AdScanRetrChannell2 ([inVT_HANDLE hDevice, [in]VT_l4 ChannelOrder, [in]VT_l4
StartCount, [in]VT_Il4 MaxNumData, [in]VT_PI2 DestBuf , [out]VT_PI4 RetrivedDataCount)
- DX_AdScanRetrChannelF4 ([in]VT_HANDLE hDevice, [in]VT_I4 ChannelOrder, [in]VT_l4
StartCount, [in]VT_I4 MaxNumData, [in]VT_PR4 DestBuf, [out]VT_Pl4 RetrivedDataCount )
- DX_AdScanRetrChannelF8 ([in][VT_HANDLE hDevice, [in]VT_l4 StartCount, [in]VT_I4
MaxNumbData, VT_PR8 DestBuf, [out]VT_PI4 RetrivedDataCount )

- DX_AdScanRetrBlockl2 ([in][VT_HANDLE hDevice, [in]VT_l4 StartCount, [in]VT_I4
MaxNumbData, [in]VT_PI2 DestBuf , [out]VT_PI4 RetrivedDataCount)

- DX_AdScanRetrBlockF4 ([in]VT_HANDLE hDevice, [in]VT_I4 StartCount, [in]VT_I4
MaxNumData, [in]VT_PR4 DestBuf, [out]VT_PI4 RetrivedDataCount )

- DX_AdScanRetrBlockF8 ([in]VT_HANDLE hDevice, [in]VT_l4 StartCount, [in]VT_l4
MaxNumData, [in]VT_PR8 DestBuf, [out]VT_PI4 RetrivedDataCount )
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4.1.4. Single ended Analog input / Differential Analog input

[ Single ended Analog Input ]

old=2a = AZ ol 80| Single Ended(Ground-Referenced Signal Source) & [ COMI-
DX101 o HiM g L AR ILICE.

7|28 HiME ofgHel aBn Z1 ofdERa AMSM 1 JMEN ofdEO JBREIE ™
2) 1 72 AZ5HH &lof COMI-DX101 2 Single ended AE= Z|Ci 16 MES AZE =
U&LICEH
gkok oft 2 AlE Mo Shield 7 /e ZAR0|E Shield A2 AlA{2| BODY @4Z45t04 Earth
09445t 7LE COMI-DX101 o FHHIE 2% FE=oi ¢4ZE|AH 504 COMI-DX101 O] Z=FE|oq
= PC S| BODY & &35t0{ Earth 0o ¢1Z235l™ 70| H oM RUEl= NOISE & AEHE =
U&LCt SHX|EF Shield M€ MA BODY Lt HHE & F= B2 ZF QE5AH ZH O
EleE Fx3ato| whMsio AMAel IBt2E9 COMI-DX101 o d2t2E Atolof &Mt izt
ahAsE 4 olo] HFRHEISHR| et&LICH Shield M2 MA BODY LF HHE 24 2= & 8 Zof
o A5t WS HEELIC
ouT Sr}ield Shield c-:I*
AGND ( AGND‘_\
- \ A
SDOEL\%EE ~ COMI-DX Al
I )
EARTH
out Shield Shield C?ll#
'_\AGND ) ( AGND’_\
SOURCE
DEVICE COMI-DX Al
EARTH TIT7

EARTH

12| 4.8. Single ended 1% 947



[ Differential Analog Input ]

olgdzZa |2 Al 9| R&0| Differential & [ COMI-DX Series 2| HiM gted 3l ALSE{Q]
LICk. COMI-DX101 2 Differential 3= Z|CH 8 A2 A4E = UaLCh

Shield Shield Al
| oure) o © CHEC)
— A
( ] Al
HOUT ()l CH.#(-),_‘
R
SOURCE COMI-DX Al
DEVICE oS
7777 I7277
EARTH EARTH

2| 4.9. Differential 413 9474

Zl2xel uiMde 2o a=n Zol & ALY ofdz=a MEM (+)°F (-) Tt 3§

-
=
4n
=
Fol

ol mf MEX7t folgh Alg2 MAQ| &24AI57} Floating E|0{RU}E=X| CHA| BHH & Q1 FHA|
I £ UuHAE EHAAIR. 3 AuTEao] mEkkM () BXtE AGND Atolof & lE
MEZR)E 2Y & £ dauch detro=z &3 u|EHA7L =2 [ Bias M2 &l
01 Ar83tH £ Au|HAQ| & WH{o| 37|2 AZASt0] ALSELICE. &3 u|EHAT SES]
=2 HEi2t™ Bias XE gl0] FHEHA = UsLICH

Differential BH41= Single ended 2t OtEt7LX|Z2 BHeF obf2 £15440f Shield 7t U= B
olE Shield M2 MA{e| BODY 94226104 Earth 0l 21Z45t7{L} COMI-DX Series 2| HHE Z&

Hote Aolg HolM KUES NOISE B xEHY 4+ USLICH SHXIZ Shield Mg A
BODY Lt 7UEl 24 = 982 2F ustH S 12tec SZH40| wastod Mol

J22EQF COMI-DX101 2| aet2E Atolod ™M Rtz gwrMEr 4= Qlod HbE&EHX| f&LCt.
Shield M2 MM BODY L} HEEH 24 £ & § ZZoiot HAZAsE A2 HEELICH

o Mol &34 AMFTI aclRES Ealzlo] /e m
o =2| 270l Noise 7} B2

o MiXol £3f AZ7} 1 Volt OJBHY

o MM7} COMIZOA E{OlY 223 3m o[AY mf
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COMI-DX Series 2| otz I3 Etelof 2teh Aol #HE g+E

- DX_AiSetinputType ([in]VT_HANDLE hDevice, [in]VT_I4 InputMode )
-DX_AiGetInputType ([in]VT_HANDLE hDevice, [in]VT_PI4 InputMode )

- DX_AdScanSetChannelList ( [in][VT_HANDLE hDevice, [in]VT_I4 numChannel, [in]VT_PI4 pChanList)

g QIXbol CHEF HAEM ALE

&4 o|l0d XIMIEH LIS DX-SDK Manual oA #
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2, OHEE oM E M3 ZHed & U&Lich
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4.1.5. Current Analog input

72X o2 DX Series 2| ofdZ21 ¢

gtelofl Ground Z2 2 X
&LICt. COMI-DX Series EE2F COMI-DXT1 E{O|
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3! 4.10. Current 215 44
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4.1.6. Analog Filter

46

T O[=7F 8t BF0oILt ofdE2TO Alzof Oo|EJL alstA AEle dRoles ote
21 o] ZEE #4435t LO|ZE EY + U&LICH

Ol 21 EHEoE =5 EE 58 EEJI el stolma, ERmA, HEIHA
gHeAE ZE S ChYdt EE F4E = UA&LICH O] oiwYolAd= COMI-DX
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Urs{o|D 7HY QEHE Helol 45 OfEI M¥ LWEIE ASSHE WAIS AJEL
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ZE 0| U&LICH.
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L 8 ZEls 3, 838 Z|HHAR 0[F0o{X|lz EEE 31 &0l Z(AHHA
MEol met Fod MM JHXIH S0 I slZoly| mEol YHn F9
du|EAart ofE SZ0| J}U&LICH

L c L c

Vin O—NVW\TO Vout vin O H QO Vout Vin O—/vvvv\—| Vout

AGND O T O AGND | AGND O O AGND ‘ ;

AGND O QO AGND
[LOW PASS FILTER] [ H;ﬁ?g:]ss [ B?I'\L‘.?EF;A]SS
a7 411.L8 HH

T8 EH]

TY ZEHs MAUuEa MEof Mgt ZEE 250l ™Mstn Ue =HEe & o
DAz 4903 sl2ol YHE T £ UsLCH T 8 TEIE A Aol 2903 3
2 ol HHAIEIE F7hstod UTIHAE SAIstod ASELICH




TS
0= 26

ogt
U=}
ogr
g

ag
4
A2. T =ZH

47




¥ EH]
s ZEE DC AlAH| X857 8olstd WEHENo| EHE{Z M8ty golF

LICH.

L
vin O VWA Q Vout Vin OT/VWV\I/VVW\TO Vout OTNVVV\I/VVW\TO
C

AGND O

IS 2E me

o
Q

a8 4.13. s e

* RC EHE A7H

i St ZE9| LRl RC EEE ofgfe] a3 n ol XMEE M, HHEE 7Y
HAIEZ2 FEE SZQALICH XY S EEjs 7ZHHSHA MYHSH Lo|X 42 1F
o ME2 MAHEIH XMFmo| ¢dls= sute = e EH 3Zuct

R
vin O—\N\/\TO Vout
C l
AGND
a2 414.RC EH
Et=or

XM&nt FHoHA|E{] Ztol ol5H A|'H=~(time constant)= 1=RC Al Z X}

fc=1/2mr Aoz ZA™MEL|C

(cutoff frequency)=
A
\
R | T=RC
Vin O——\/\N\_TO Vout .
c ( \ 0.632
AGND 0 >
time

18l 415.RC EH Al™EH£
HE LEHLE F2 &

07| AlE=(time constant)= 1 & A|AEIIM DHESE =
z i 2oz FHIH

At
M HAE PO MHAHAH £7HHoE HHg S

48



AlE S0| S™Elo] SEMA(UBTA Q| 63.2%2 Yoo CiCt2 =0 o2& Alzt

Angular Freguency(rad/s)

0.001  0.01 o1 1 10 100 1000

-3.00dB

Gain(dB)

1%l 4.16.RC HE RE Fut

I} (cutoff frequency)= FIF43230{ A 3dB(2F 0.7 U, &2d0| AHh o}
2 £ ForZE ZEAME Socidst XtE cdo| AAH7t &l ot

£ MY &1 ZHoME Futs old9| Fot+s AEE[n O Fo+ O

Kl

RC EEE olslist?| fIiM= FHTAIEL] ST, MEES S8 Y= AMTE
B{stH == O 2[Z9| olsfol =&ol ELct

49



* Filter 40| 758 COMI-DXT1 E{O/d A7
COMI-DX Series 2] HMAME[Q! COMI-DXT1 E{O|d HEEE AlS
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4.1.7. Digital Filter

e

231 ol
LHE 9|

ICh. &t x|g

COMI-DX Series £ AL&A ZzIagzfalel £EE Z0[7| <lsi of
CHEt Digital Filter 7|52 N3 & LICE. COMI-DX Board 2| Digital Filter
ZZ2 MMM Qdat L XZ|IE 5o HIQ ZR2AMAS BEFE FK| &
Digital Filter At& Al AA& 7bs3t Z|C Sampling Frequency 7t =2 otE

4 11|> rr
C HT
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Digital Filter 2| &® &= Moving Average, Low Pass Filter, Tustin Filter ZEE

K| dgfch.

Moving average filter

CIXIE ZEoIM 7He OfsHsty| &lm T80 B0I3t 71X TEZ o4 U
MEZES BRsto] Jtod U2 U TEZ clolEiel Wah AF Bof

£0[7| sto{ ALSELICH

1 M-1
y[i] = T %0: x[i+]

Low Pass filter

OFZZ1 Low Pass Filter &t OEH7IX|2 K{F 0} AlSE S3F Al7|D 1F0 AMSE
AEAIZIE EHEZ MEJE CIXIEES 0|85t0] 7348t C|XIEH ZE{QLICEH

Tustin Low Pass filter

CIXIE ZEE Fst7| @l TH Q! §48 Al Tustin Approximation & A& 3504

T 348t Low Pass Filter 2| 8 & &lLCt.
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COMI-DX Series 2| OF 2 3o CIX|™ EE AST 2HE =
DX_AdScanFilterConfig ( [in]VT_HANDLE hDevice, [in]VT_I4 FilterType, [in]VT_R8

CutOffFrequency, [in]VT_I4 AvgCount )

DX_AdScanfFilterStart ( [in]vT_HANDLE hDevice, [in]VT_I4 ScanFreq, [in]VT_l4
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SampFreq, [in]VT_l4 nBufSize)
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4.1.8. Analog Trigger Interrupt
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38| 4.19. Analog Trigger Interrupt
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COMI-DX Series 2| Ot2 /=40l QEHE A1}t

DX_IntAdScanHandlerEnable ([in] VT_HANDLE hDevice, [in]VT_l4 EventlD, [in]VT_I4 ChannelOrder,
[in]VT_R8 RefVolt, [in]VT_R8 RefBand, [in]VT_I4 EdgeType)
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4.1.9. Min/Max Value

COMI-DX Series 2| OIdE21 3 J[soes g7t gdstElof A= ¢t
Maximum Analog Input Value 2t Minimum Analog Input Value & AM33t04 F& 7|S0|
M3 Euct Hel Z2MAMo fEHE F= =2tolHLr 2Zho|EE{zl/o{EE|7H oMol M
dptstE Aol ot COMI-DX EE W8 Z2 MMM ¢dsxoz aizle oty

23 2 Hlmstod z|cH Ztnt x| 22 Aiksto] ALEXtolAl 2t ghEtEhLIc

Max Value

Min Value

33 4.20. Analog MinMax 7|5
COMI-DX Series 2| o2 /24 Min/Max Value & Z#E &=

DX_AdScanGetMinMax ( [in][vVT_HANDLE hDevice, [in]vT_l4 ChannelOrder, [out]VT_PR8 MinVolt,

[ouf]lVT_PR8 MaxVolt )
g4 00 XFME LI8S DX-SDK Manual OflA &4 QIxfol CHEt MWD AR ¥
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M
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4.1.10. Analog Output Monitoring

COMI-DX101 9| otdE21 ™ 7|5 S0
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AD _ DA
CH Circuit P AD Converter > M onitoring Input
(DATA)
oA . DA OUT
DA OUT # Analog Circuit [ DA Converter  |em— (COMMAND)
COM I-DX101
38l 4.21. Analog Output Monitoring 7|s
MEX ZEO2iY Al ofFED £3 AMIS ScH ot MY0| EHE=X] HE
ol A& HH| Qlo|x &4 F&ptozr ZHHEAH &l & £ QiLICt ofdzEa &
2 gaots U2 SXEY| OE0 Z2aolM tE 4 ol HIE SusHH
b MAlztez E3n U2 SAlel 218 J|=sto YE oly 2x 52 7
£tz & OYstH 88 & = U= 7IsELCH

AlE ¥¥e COMI-DX-SDK 9

DX_AdGetVolt ( [in]VT_HANDLE hDevice, [in]VT_Il4 Channel, [out]VT_PRS8 Volt)

DX_AdScanSetChannelList ( [in][vT_HANDLE hDevice, [in]VT_I4 numcChannel,

[iN]VT_PI4 pChanList)
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=
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4.2. Analog Output

COMI-DX101 2 4 #M'de| =[cH +10v T 'HP|e| Single-ended Ol 21 £ A

Seich

4.2.1. DA Conversion
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Value Voltage Output Range

0 OV~5V

1 ov~10V

2 o0vV~108V

3 S5V~+5V

4 -10V~+10V

5 -10.8V ~ +10.8V

E 4.2. Analog Output and Range
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COMI-DX Series 2| o2
DX_DaSetRange ([in]VT_HANDLE hDevice , [in]VT_I4 Channel, [in]VT_I4 Range)
DX_DaGetRange ([in]VT_HANDLE hDevice , [in]VT_I4 Channel, [out]VT_PI4 Range)

DX_DaOut ([in]vT_HANDLE hDevice , [in]VT_l4 Channel, [in]VT_R8 OutVolt)
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4.2.2. Waveform Generator
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13 4.23. Waveform Generator
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COMI-DX Series 2| otz &24n} 2E g4

DX_WfmStart ([in[VT_HANDLE hDevice, [in[VT_I4 Channel, [in][VT_PR8 DataBuffer, [in]VT_l4 NumData,
[in]VT_I4 nPPS)

59



DX_WimStop ([in]VT_HANDLE hDevice, [in[VT_I4 Channel)
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4.3. Digital Input / Digital Output

COMI-DX101, COMI-DX201, COMI-DX301 EE=& TTL #4lo| 16 7HS| CIXIH A&
MEE MISFLIch ALt Mol met 8 7o I UEE MEsto] A 8F =

A& LICH

4.3.1. General-purpose Digital input / Digital Output
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18| 4.24. Digital Input/ Digital Output Logic Level
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COMI-DX Series 2| C|X|& =24

DX_DioSetUsage ( [in]VT_HANDLE hDevice, [in]VT_l4 Usage )

DX_DioGetUsage ( [in][VT_HANDLE hDevice, [out]VT_Pl4 Usage)

DX_DoGetAll([in]VT_HANDLE hDevice, [out]VT_PI4 States)

DX_DoPutAll ([invVT_HANDLE hDevice, [in]VT_l4 States )
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gt Ol AtMIEH LHE2 DX-SDK Manual 0fA
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4.3.2. Interrupt Mode
COMI-DX Series 2| C|X|H o= 3 7tXx|e| QIHHHE 2EE NIELICH

I3t7| fIiME Polling &Alo ols F7|Me=2 Cf

7|1E CIx|" o™ g 4x
X" el=io| HaE ZAXIHEE M Z2AMe fEe FAH =1 HXIstE F7I7t
LEE 5 HEE AKX Rets BE LYELICH COMI-DX Series OME LK

74

o
B z2 MMM CIXIE zdo| HEIE ZX|sto{ AISXIo|H QEHE #@iloz T
E3E2 Ml ZZAMAMe BEHo| €1 Erf ZHEHSAH Z2asialg & & U&LIch
AR H CIE{HE TE A S HIAIX" 2HAl ‘Call Back &4 gtal’ O|BIE

Al
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XA Al 3JHXIS OIHME XMel 2as Al & = UsLIH
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H

QIEfHE WAIZ ABE ZP Folg W2 QIEHEI UM Az tiFoz Wy
A HRIZZAMel S3ol B¥E F 4 o] MuH QEHE IH Mol W

Polling 2 4l(Programmed 1/0) It QIE{HE &2 H4lof CHEt HE= APPENDIX
C 9| PCI QIE{HO|A 2E20A RAIEH HHEE|0] U&LCt.

[ Single Channel Interrupt Mode ]

stLbo| Clx|= 2l2d mdol AXIst 2R x=7H0| BHEE [m AF=Ro|A QIE{HE
OHEE HMYsiF&= Lald|ct

Interrupt
2 AIE

Interrupt &% DI #0
MODE  :SINGLE DI #1 |
CHANNEL : DI #0 i
LOGIC  :HIGH
DI #2
DI #3

Interrupt W
Event

!

Interrupt
Clear

12 4.25. Digital Input Interrupt 715 (single)



flel a=nt Zo| DI #0 Aol H3pt QIEHE O|HE Yo FE¥S FMH DO
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[ Multi - Channel Interrupt Mode ]

Cheol CIxl 92t ®igol Mus 2% x7do| 2E AMdolM BEY m 8K
ol QIE{HE OMIEE MTHFE WA uict
Interrupt
ENINE
Interrupt &%
DI #0
MODE  :MULTI
CHANNEL : DI #0 #1 #2 #3
LOGIC  : #0 (LOW ) Ol #1 |
# (LOW )
#2 (HIGH)
#3 (HIGH ) ol #2 |
DI #3
I
et y

f

Interrupt
Clear

38l 4.26. Digital Input Interrupt 715 (Multi)

[ Multi — One Channel Interrupt Mode ]

m AtEXE

Ch4ol CIXIY 22t ®igol e 25 x7do| stLbel Molete oHEg
oA QEHHE OHEE THSF= YAl uict
Int t
Interrupt €& DI #0
MODE  :MULTIONE
CHANNEL : DI #1 #2 DI #1 |
LOGIC  :#1 (HIGH)
# (LOW ) o142
DI #3
Interrupt
EYEERI | y

f

Interrupt
Clear

f

Interrupt
Clear

2 4.27. Digital Input Interrupt 7|5 (Multi-One)

COMI-DX Series ©| CIX|& /21 OlE{HESQ S o

DX_IntHandlerSetup ([in] VT_HANDLE hDevice, [in]VT_Il4 HandlerType, [in]lVT_HANDLE Handler, [in]VT_l4

nMessage, [inN][VT_HANDLE IParam, [ouf]VT_PI4 EventiD)

DX_IntDiHandlerEnable ([in] VT_HANDLE hDevice, [in]VT_I4 EventID, [in]VT_I4 IntMode, [in]VT_I4 Channel,

[iN]VT_I4 IntType)
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4 4. Pulse Counter

COMI-DX101, COMI-DX201, COMI-DX301 EE&= TTL H4|o| 2 7§o| 32 HIE C|X|H
HA 72E AMEE MSELICH

4.4.1. General-purpose Pulse Counter

LA JI2EE A JI2E o3 Mdo| YmE +8 sl2EsN AR
Ztstod Abg ROl dlolElg H
Rising Edge Count, Falling Edge Count = A

il 2k Up-Count, Down-Count A & 7}

=
EetLct =zls HAO| Z 2o et
X

CH2 222 Rising Edge, Up Count A% Al H

EfO|ZE LIch =7|st U MY & LA JIREes UYEs LA 0™ 12 t&'
gl(Rising Edge) & [ 7}2E Zt0| F7HUP)stH ELct

CLR SET

N

v v

00600600
\J

Default X Rising Edge + Upcount

118 4.28. Pulse Counter (Rising Edge Up-Count)

CH2 222 Falling Edge, Up Count A% Al WAFIRES
E|-O|E”E 0I|__||:|. 7'<7|§|. ELI A-IX-I _§_ .E-Ié 7I"C|'_>‘ .|

HE oAz mE

= UHElE AT 1o O2R

= =

B3t (Falling Edge) & M 72 E gtol &7HUP)stAH ELICt
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CLR SET

X

D G .6 .6 €66 060 E
\J

Default X Falling Edge + Upcount

18 4.29. Pulse Counter (Falling Edge Up-Count)
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CHZ 322 Rising Edge, Up Count ¥ Down Count % Al HAFIREO

OlAl2 EFE EtO|YE Llct 7|3t 2 Up-count M
= Ayl 0olM I'2 #3KRising Edge) & M 7t
Down-count &g HZASH E/H HAI 0M T2
E zto| ZA(Down)stAH ElLCH

CLR SET SET

| S
H = HA JI2E:s AL
E ztol &7HUP)stH E[x
43} (Rising Edge) & [ 7I&

><
-

T XXX L XXX

\ \

X Rising Edge + Upcount X

Rising Edge + Downcount

118 4.29. Pulse Counter (rising Edge Up-Count to Down Count)

COMI-DX Series 2| Pulse Counter 2t Z#HEl &£

DX_CntSetConfig ([in]VT_HANDLE hDevice, [in]VT_l4 Channel, [in]VT_l4 Edge,

[in]VT_I4 UpDown, [in]VT_I4 CntSrc)

DX_CntSetClearMode ([in]VT_HANDLE hDevice, [in]VT_l4 Channel, [in]VT_I4 CirMode)

DX_CntClear ([in]lVT_HANDLE hDevice, [in]VT_Il4 Channel)

DX_CntStart ([in]VT_HANDLE hDevice, [in]VT_l4 Channel)

&4 o|lH ZRIMIEH LI DX-SDK Manual OlAM &4 ©Q
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O|Xtol CHEF M ALE
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4.4.2. Pulse Counter Interrupt Mode

H A= 7152

COMI-DX Series 2| Pulse Counter ol X|HE HA FIRE X[ ABHE
= 752 M3ELUCt ofdZ2a U=nt nbEIIRIR FIRE

r
YA 4 Y= Z7HO| MEIHSEHH o=l o3t QIEfHES 255
|

QI3 QIEHE OHE MHE JhsELICH

‘_*E*ﬁ 7t2E 2
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\'OII

2l 7| E
M3l Al7|H J‘*E*éel Qlzdo] el "A FIRE Ztol 76 I
g_ F

TARGET
COUNT

|
rosenveut - THUIUUUUUUUUUL
INTERRUPT
2 4.30. Pulse Counter Interrupt
COMI-DX Series 2| HA FI2E QEHE ZEQ BHE s

DX_IntCntHandlerEnable ([in] VT_HANDLE hDevice, [in]VT_I4 EventID, [in]VT_l4

Channel, [in]VT_I4 RefCount, [in]VT_I4 RefBand, [in]VT_l4 UpDown)

g4 Ol XtMIEt LHE2 DX-SDK Manual OlA &= QIXtofl CHEF MED AME
=] A

Y, CHEE oXE S el & USLICH



4.4.3. Frequency Checker

COMI-DX Series OAME= Pulse Counter 2| 7|s2 888t 7|&9Q Frequency
Checker 7|52 ME&LICE. Frequency Checker BF QBE|E THAO| Ful IS At

2xoH MBste 71522 HE LR ZZ MM st=¢o{ ElO|HE 0|235+0d

Fot-E #X|sto] HOt HEE Fut+E ASE = JU&LICH
COMI-DX Series 2| Frequency Checker 2 Z+HEl &&=
DX_FcGetFrequency ([in] VT_HANDLE hDevice, [in]VT_I4 Channel, [out]VT_PR8 Frequency)
DX_FcSetCounter ([in] VT_HANDLE hDevice, [in]VT_l4 CheckTime)
DX_FcStart ([in] VT_HANDLE hDevice)

DX_FcStop ([in] VT_HANDLE hDevice)

g4 Ol AMIE LI8S DX-SDK Manual oAl B4 QIXfol Ciet MWD AR o
A
T

M
H, CHEE oM E HMS 2Hed & U&LICH

4.4.4. Wiring

Pulse Counter A'd2 TTL 4ol CIXIH Un SUs YAc=Z dHfdE 35tod

Puise & &3 #& &+ U&LICH

DC+5V

-
Pulse PC# Pulse 47K PC#
Out#(TTL) (TTL) Out#(TTL) : )
O o 4
DGND DGND | oano DGND
i 1 nd

SOURCE SOURCE
DEVICE COMI-DX PC DEVICE COMI-DX PC

C

=N

Vce 0.8V 0I5t

* LOGIC &0l =2

32 4.31. Pulse Counter Wiring
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4.5. Pulse Generator

|:|.22

=24
[==

= T

COMI-DX Serier 2| Pulse Generator 7|0l cHEr MHElLIct coMI-
DX101, COMI-DX201, COMI-DX301 EEol= Zt 2 R Al 5v TTL gle] A F=240|
FAME|o]

2lom COMI-DX501 & 4 #{'= 2| 5V Line Driver £230| A E|o{ &LCt.

4.5.1. Pulse Generator Output

COMI-DX Series 2| ™A
Duty Ratio S A&H0| 7ts3tH =[Ci 1Mhz 2 g
835to] F7|Mo2 EB|H AMEE YMFHL PWM S AMo{ox
= A&
Pulse Number(N) = 4

Pulse Frequency(F) = 100Khz

F=1/T,T=1/F=1/100Khz =10us
Pulse Duty(D) = 80%

Pulse Width(high) = Tx D = 10usx 0.8 = 8us

10 us

2 4.32. Pulse Generator Output
4.5.2. Wiring

Pulse Generator A{'2 TTL #4Alo| C|X|H &= S st

= =

Pulse & E3{&LICH

COMI-DX Series 2| Frequency Checker 2t ##1El &

5v &

* LOGIC B0l =2

113 4.33. Pulse Generator Wiring

A
= AT

rr

Com DC+5V
Pulse
Input# PG#
() (o
o
Pulse PG#
DGND DGND Input# (TTL)
ne L <
SOURCE SOURCE
DEVICE COM I-DX PG DEVICE COMI-DX PG

DX_PgSetConfig ( [in][VT_HANDLE hDevice, [in]VT_l4 Channel, [in]VT_R8 Frequency, [in]VT_I4 Duty,



[in]VT_I4 Number)

gt QIXtol CHEF M AL

# O|H AIMIEH LHE 2 DX-SDK Manual 0lA{ &
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A. Analog to Digital Conversion

Analog to Digital Conversion O|Et 4% 0| Q= ofdR2T MFE ZEESH(Sampling), At
3l(Quantization), FZ3}(Binary Encoding) 2t’&E A CIX|H A2 HEAIZ|= DHHEAL
Ct.

ANALOG
SIGNAL
4 A
SAMPLING
(Z=3)
Al o -
= A A A
Ky
QUANT\Z_ATION [
(2Xi3h AL ATA
0x9
0x8
0x7
0x6
Encoding 0x5
(253 -

0x0 | 0x6 | 0x8 | 0x5 | x4 | 0x7 | 0x5 | 0x5 | 0x7 | 0x8 | 0x8 | 0x5 | 0x3 | 0x8
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I8l A.1. Analog to Digital Conversion
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A.1. Sampling

A& MEB(OILEI)E ol MSE HEstE ntY¥eE MEZolgtn guich
X[-1]
X:\Z] """ ol
X181 N
K F=+ - 22 702
I B B o R T T [T w
7‘]‘7 A
X[1 ]"\\k
¥ i)
X[2]
1% A.2. Sampling
otzfe| aBlm Zto| MEZS| IHE AHASKAMF(Xc[t])2F HEHA H(p(t)el =2 A2
Sl O|MAME(X[N))E Fite WHEeE 2 = Usuct
Xclt] MEMORY +—» XIn]
/'\/ XD[t]
[t]=oi=% 8l
plt] Pl = S & (o1t 181 A 415)
1111t X[n]= 014 815
a2 A3.Sampling oHd

[0 2o} (Aliasing Distortion)

Ax Nzel AP AN BEY Fb Aol Ay ABY HAS W ANEZ
295 HolA AAEA 2 Bl ols) ANEI} AFHE ASE Ao}y
olebm ghich

obehel 1gelA et o] ANE T WA HPe MY B ol E B
s ANz va BE Ase] Fuisl geba o A4S Aol doletn §
k.

o T
S L
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8| A.4. Aliasing Distortion

o LIO|Z[AE/MHA MEZ O|2 (Nyquist Sampling Theorem)

“ MEZ (sample) stEde= &lZ 9| 7t =2 FUtECH (Highest frequency) 2 Hi O|&f 2]
MEZ KT (Sampling Rate)E AFEsHH HESHH 422 CHA] BHSof & = dCH

8t ™2|(Sampling Theorem) L& LIO|ZAE-MEHA EE3 M|
o

| 4loz EHELICH

fs 2 2fm (fs= B8t Fo, fm= A4S0 2| Fot=)

A.2. Quantization

gf Lot

N
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jm}
g|=l
Kl
Jo
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N
fjo
I
hd
ol
rr
A
02
fjo
02
B
lgh
I
c
Q
3
N
g
2
o
o
kl

I Jzlez EEsE ClolEE SEHel Bl

ofgfol JBS YAtE HYS EH
M e ZoR TASELIC. EESIE M4l AZ 52 OlMEE A7 5oz
WESHE DHEOIEHH YRSHE YRRl HTolM HSHQl o2 FE gt OlMEHE
goz wWEste Myez 8 4 aLt

33| A.5. Quantization

[ ¥X8F £H& , quantization noise, quantization error ]

2t ZxtEh DtEollM ZAEHE TIE 2L Atolofl AT S A E
-l o] 2RIE Qlstod T ZO|Lt
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—
Solztn guch flel aBoM F2M
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A.3. Encoding

Kl
ol

<+
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1o
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oll
oju
<0
=
B[]
)
no
ol

fifu

&

C
]

F

=

k=2

tLte| &0 £

)

Hyol &le Yo

[N

txjo] & st7Lt 0| ol

=
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-

H

tof ArEstH Eulct.

5

0x9

0x8

0x7

0x6 | 0x8 | Ox5 | Ox4 | 0x7 | Ox5 | Ox5 | Ox7 | 0x8 | Ox8 | Ox5 | 0x3 | 0x8

0x6

0x5

0x4

0x3

0x2

0x1

0x0

18 A.5. Encoding
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B. NOISE CH&f 7|&

Ctet EokoiM ™E Z|1717F E2El1, Sl 7171 § AE FobsCi7t EotFol| et
0|z EXME HASXIT U2l & EokdME ASs FH|Q Zo| &2 3¢l =2

OLXIE AFRSte 7|7|9F TAs ZEZMAME A3

LOo|= EMe o= A& X|lo JA&uct

Ol FoME Oo|l= ChHMolM E= RO 3|2XQI CHMECH:E AEXN
M8 & Us ZolSolLt ¥xlol o|= CHXol CHaHAM F=Z CiFo{ Ef&LICH
B.1. ¢ &0

- O|= CHHof CHalf CHE 7| © = &odoll CHali LotEZ&LICH

NOISE
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Pal
N
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M
o
I
2
2
x
HC
u]
I
2
N
M
N
X
i
2
)
=}

C OFHezE A8, H¥EE o0l

2 AL LAYt

EMI ( Electro-magnetic Interference)

D TR A, HA EE Il ofs CHE 7170 TIsol FoHE F= A

EMS ( Electro-magnetic Susceptibility)

TR LHAS, Of T|lof CHEH TAIT WA EE MAID MEO| off U
HAMOR S 4 Us 59

£ &9 &0l M8stof o
7

D 71717F wdstE ™AtoE £|AEstod EHY(T(of Z

REERH F0{2c TAtmol ChhM S=o IS X o1 HE = UsE s
(EMS)
FG( Frame Ground)

: Frame Ground 2| xl2 Mo =Z 70|A& HMX|Z2 HAo| ELICH 24 7lola Xl

Mol M™ A= zatLt gtel Hel So| HEHES| ™| EXto old FG o M& &=
A

S LO|= CHMoIAM S23tH

SG( Signal Ground)
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B.5. EMC CHX &

86

Capacitor

Coil

Electronic
Circuit

Resistor

Diode

Circuit/
Component

HH X1

NOISE

CHZH

Software

27 Mo

DELAY

BACK UP

Pattern

Ct&3t

i &

GROUND

Normal Mode

Common Mode

Power

Ferrite Bead

=22 =g

Filtering

Varistor

Signal

Common Mode

Chassis

Shielding

Housing

Cabinet

Package

Grounding

Earth

0H
[0l

o
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[l
|>

Chassis

Circuit

Aolg

Wiring

b &

Twist Wire

l0l0t=

Shield

T T

13| B.3.EMC CH2 BE

HEE

Shield Connector

flL 11111 _LflﬁﬂflLLLuLLL_LL_LL T 11

Field Connector
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B.6. .LO|= CH&{ EE

B.6.1. AC 2}2l TE]

13 B.4. AC 22l EE|(TDK)

AC &9 2ol FE Tol= £9F 3 slLIZ AC TS Al8st
Q = Z

rir
X
9'|_|
N
N
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o LOo|=7} ®lelslo] @E&E 2o 7| A7} &Lt olg{st AC 2fel Lo|=
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........ k=95t 10|
- 551101
........ F-3 =5t 0001
18| B.5. ACNOISE TE Z=2
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AC 2iel EF SF

L oc giol EE

Filter

tMAlZ|= LC Low Pass

1]
oN

a3 B.7. = 2E AC 22l EH 7|
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: LC Low Pass Filter 3|20f 28 2™ ZE L0
201 9 210l B
r r—— :
T | e[
—o——— =
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iU =EI|

777777777777 F777777777777777777777777777
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UEY Mol Ab7IHel ZE ML Hitol ols WE{ZMo| JIsS Muw
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H2lo|E Fo{(EH= EE)
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Ferrite core

Plastic case

HI2H0IE 20] Sao iy

TOo|lz M2 A8Edo wet Hetetry| WEo &l ek Y788l chA7t
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CMol 52 MR MY WHHo|= Differential Mode 2 Common Mode 7} Q&=
o 3= YEtoZ Differential Mode, MAIIE LALL|7HLE ZHO|EE EUSteE =
O|= MF9ol CHEEES Common Mode L|C}.

LO|E HMFO F2of SAHLSCE UM XA = H2to|E ZoNEHT EH)E

=kl B2 AMHSIH FB= ZE = Differential Mode 21 AERE
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C. PCl Interface
te &AI2 Programmed /0 4],

CPU 7} AlAERI HAE S350 PClI kI QIE{H|O|A 3
ghAlo| QI&LICH. COMI-DX Series £ CIO|E{e| ®2|ZFnt S=of wat
gk Alof

HF Al
Y4, DMA A2 ASHLICH TS0l o] ZtZHo

Interrupt &2/, DMA H

Programmed 1/O 4! Interrupt
o HEHS AJHELICH

CHEH ATHeE ZF 4|9 =

PCl &3 O B2 HE

o =

C.A. 213 &E( Programmed /0 ) &4

QlE={0f CHSH ZE =S CPU 71 XE|
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Interrupt
A 4 y
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PCI =X el
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C.2. 2IHHE &= (Interrupt I/0) &4
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C.3. DMA( Direct Memory Access )0l 2|8t Q&2 4

DMA( Direct Memory Access )0l 2|8t Q&E2] &h4|

(MEMORY)0{ Z425t09 DATA BLOCK 2 &3 st= Yalo2 UES Olo|lH H™
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2. 10 ZxlolA DMA ZHEEDZ DMA 2% (DMA Request)
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4. CPU 7} DMA ZHAEER{o|H HA ALE 3{7HBUS Grant)

5. DMA ZHEE2{7} 10 & %[0l DMA &7t
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v
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8| C.3. DMA( Direct Memory Access ) &4ofl o[t Q&= W4
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