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1. Introduction
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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-DX501 Overview

COMI-DX Serie

18l 1.1. COMI-DX501

COMI-DX501 = 4 ;' AIAH AB &f HA Q= 4 x{Ho| Zz & A Q=3 4 L H
| 2129 44 Hn &3 4:d CIX|YH HEe 4™, 4 /g CIxIH

A Wyl 4R Bl U,
Hg 53 22 WFStD st

AlAr UBAEE 32bit Resolution @2 4 R{'H0| A2 7tsEhL|C}.
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1.3. COMI-DX501 Block diagram

ofzHel 122 COMI-DX501 o| 7|5 ESCtolo{aZ2SE FPGA = Z4& ofd21 o
OlE{/C|X|Y CIOIE{E XMZ& L MUst= d& g 54 ELICH MCU & FPGA of K& E|oq
A= CO|E{E AM&3tod 44t 2 Clo|E| 78 # CHA| FPGA of HIOIEE TEsHA &
LIct. PCI ZHEER{E= FPGA 2| CIO|E{E PCI BUS & &350 ALEAtolA ClO|EE ™Y

stn AISXAEREH MEE FHEE Eoo MYsts dges st oo
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2. Specification

2.1. Functional Specification
I/0 Channels

> Encoder Counter Input : 4 Channels (A, B, Z)

v

Pulse Generator : 4 Channels

v

LATCH Input : 4 Channels

v

CMP Output: 4 Channels

v

General Purpose Input : 4 Channels

v

General Purpose Output: 4 Channels

Encoder Counter

> Channel : 4 Channels (A, B, Z)

> Resolution : 32 bits

> Max Pulse Input Speed : 10 M PPS

> 1/0O Type : 24V Open Collector, 5V Open Collector, 5V Line Driver
> Data Transfer : Programmed 1/O, Interrupt

Pulse Generator

> Channel : 4 Channels

> |/O Type : 5V Line Driver

> Frequency, Duty, Pulse Number

> Data Transfer : Programmed 1/O

Latch Input

> Channel : 4 Channels



> 1/O Type : Line Driver(5V), TTL(5V)

> Data Transfer : Programmed 1/O

Compare Output
> Channel : 4 Channels
> |/O Type : 5V Line Driver

> Data Transfer : Programmed 1/O

Digital Input

> Optical Isolated Input

v

Channels : 4 Channels

v

Opto-isolator : TLP280-4

v

Input Range : 5 to +24VDC

v

Isolation : 3000Vrms

v

Voltage Level : Low(0 ~ 1.5V), High(5V ~ 24V)

v

Input Impedance : 5 KOhm

Digital Output

> Optical Isolated Output

> Channels : 4 Channels

> Qutput type : Darlington TR with common ground
> Opto-isolator : TLP281-4

> Qutput Voltage : 5V min, 35V max

> Sink Current : Max. 50mA/channel

> |solation Voltage : 3000Vrms



> Response Times : 2us



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.
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2.3. Pinout

ol2iE COMI-DX501 o El HiYRIL|ct 68 E SCSI HEUEIE ArE5tH HMAEIZ 1
CH 1 BHHMO| Elo Q= CB-EMS-SE(SCSI-SCShZolg2 MEELct.

ofgf IEol HME WHOEZ AHUEM LE Ee £, AH4UEZ So7te e
oz TESAM ElT JFRCU YEY WS Ee YYHo=E EAlSl et

ECNT 02 A - > < ECNT 00 A+
ECNT 02 B~ ———> < ECNT 00 B+
ECNT02Z- ———> < ECNT 00 Z+
ECNT 02 A - ——> < ECNT 00 A+
ECNT 02 B~ ———> < ECNT 00 B+
ECNT 02 Z - ——> < ECNT 00 Z+
EGND <——> <——> EGND
DC+5V <——> <——> DC+5V
ECNT03 A - ——> < ECNT 01 A+
ECNT 03 B - > < ECNT 01 B+
ECNT03Z- ———> < ECNT 01 Z+
ECNT03 A - —> < ECNTO1 A+
ECNT 03B~ ———> < ECNT 01 B+
ECNT03Z- ———> < ECNT 01 Z+
EGND <———> <——> EGND
DC+5V <——> <——> DC+5V
ECNT LTC 00 COM > < ECNT LTC 00
ECNT LTC 01 COM ——> < ECNT LTC 01
ECNT LTC 02 COM > < ECNT LTC 02
ECNT LTC 03 COM ———> < ECNT LTC 03
ECNT CMP 00 -< ——>ECNT CMP 00 +
ECNT CMP 01 - >ECNTCMPOT +
ECNT CMP 02 -< —>ECNT CMP 02 +
ECNT CMP 03 -< >ECNTCMP 03 +
ECNT PG 00 -< > ECNT PG 00 +
ECNT PG 01 - >ECNTPG 01 +
ECNT PG 02 -< > ECNT PG 02 +
ECNT PG 03 =< >ECNT PG 03 +
EGND <———> <——> EGND
DO VDD > < DI COM
DO 00 < < DI 00
DO 01 < < DI 01
DO 02 < < DI 02
DO 03 < < DI 03

13 2.2. COMI-DX501 FH4E| E HiY
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[ PIN DESCRIPTION ]

AEH T, J2ln 7|E0| e ™RIE EAlsH0]

stod =1 e
H Zt UE3 2o 7|58 JdEELC
Signal Name Reference Direction Description
ECNT 00..03 EGND Input AIAC ™ M (AB,Z #0..#3)
ECNTLTC
ECNT LTC 00..03 Input LATCH 13 aH'd (#0..#3)
00..03 COM
ECNT LTC 00..03 COM - - LATCH &2 7|& &9
ECNT CMP 00..03 EGND Output Compare &3 &%
ECNT PG 00..03 EGND Output Pulse Generator &2 A%
DI 00..03 DI COM Input Digital &/34 &l%
DI COM Digital /3 &= 7|& H¢|
DO 00..03 EGND Output Digital £ &=
DO VDD EGND Input Digital &2 &g 2= YX|& i &=

X 2.1. COMI-DX501 68 Pin Connector Pin Description



2.4. Accessories

COMIZOA Ol XM Fst= COMI-DX501 =t E7H AtSE

DXT5 E{O|'E1 COMI-DX501 It E{O|dE 4ZE =+ Q= CB-EMS-SE € MSFLICH

2.41. COMI-DXT5

COMI-DXT5 £ COMI-DX Series 2| COMI-DX50X @} 94Zdstod A& £ 9
olgdelulct. cCOMI-DXT5 E{O|d EEE &2 Z7hof| Hix|sto] Mx|st7

= o
7IsEE 252 LHFof &2 uid & = UE

rr
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| olstmd Zt
F{dE| EtXICHE A2 EHLct.

€HO H3d0ONa CHD H3A0ON3

ENCODER CHO ENCODER CH1

3% 2.5. COMI-DXT5

2.4.3. CB-EMS-SE

CB-EMS-SE = SCSI-SCSI 68 El 7{4E| #H O[22 COMI-DX50X EE2F COMI-
DXT5 E{0|d E=9f odZ4% | A& LIC. CB-EMS-SE 70|22 &% FH4UEE A
35 EtYo| FHHEAELICEH
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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
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3.3. H= %%}
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3.4. C|HIO|A =2}o|H M|
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2.Z0lM “ AFEM EEIOIH AZEQ0{ HotET|(R)E ME4FFLICH

3.HOM “ AFREL Fxl =20l SFolM Y MEi(L)S H=HELICH

4.CHE(N)S MEHEFLICEH
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6.3 0lE7|B)2 MEistn BEE X|

* COMI- Automation 0| A%|E 32bit Windows 7 2LAxle] ZA2E=

C:\Program Files\COMIZOA\AUTOMATION3\PCI\Drivers\Win7\x86 2 Z&L|Ct.

4 2[4 Automation Ol Ex|E &ECE X|IHstod FA|7| viELCH

7.ComiDX.in
T/ CHE(N

~

?_’A DUORY o L )
o8 weAT = B

FETEr
<51 s e —
defict
==
[SEE L TR J ===
WE EHE g4 0408 SUND, GANA BRE e
o Sholuy dusicis. =2
fz
Gen sém WA MEEH D OO B
R v | HOHERAE.
LS.

8. M%7} 2=2E|H of2iet Z0] COMIZOA Automation System 3StEFO COMI-DX

Board S£0| EA[ELICI. O]
ghick.

2 50|
= = =

st WYMoz cEto|M7t MRS E

sto|
= =



BEE MR BN SEWH
o ol URAN Sl AR i 3

2 g W TR
o 4P COMIZOR Actormation System
14F CONS-OX101 MultiFunction based
1l DVDNCO-ROM S50 =
b g 108 ATAZATARS 215 2y
» lungs
2§ UEWS g0
& Qualcomm Athercs ARBLEL/BLES PCLE Gigabs Stherme Contrctier (NDIS 6301
& Annek Pl GBE Famiy Contioler
o} Virtualox Most-Only Etherrt Adicter
s OS8 S50
B CARH 0RE
oo GRS S AR EEY 3N
S <
B R HERY
MEE UZ % AL HE
A B
. AL
s
T§ R RO0M & L9T)
B - FLO
U B RENGS ¥

|
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3.5. S& E|AE (COMI-XMaster)

COMI-Automation € Mx|stH Mx| LHE 0| COMI-XMaster ZZ1240| Mx|=I04 ofzH
o| aZmt Zto| AlZtZ2 a0 COMI-XMaster Universal & Aldi5tE DX-Series EE

Lol 7259l JlsES el 4 et

Windows 2| A|Zf H|F0{A COMI-Automation 3.5S HFE MEHSIH ofeie| aZlnt Z

0| COMI-XMaster Universal T2 122 Als#st 4~ ol&L|Ct

, COMI-Automations 3.55
é8b COMI-XMaster Universal
2] COMIZOA Cafe
2 COMIZOA Inc.

J Install Folder
i5 Uninstall

| Apps

, Doc

COMI-XMaster &1& st CtZot 20| #x| H3 |0 U= EE=9| HE (Device info.)

o
7t LEILID OB Misiol CHE MESE 20lg 4 aLich Adv.App OlL} Basic
| 53 B2 &

App & AEHElo] HEEO

Basic App &S Z=|otT otziet ZHo| HEHE EColM 7tsE BHAE =30l &
g3 Elof {1 23sto] E|AE 2oz A EE9| X HEE FHel & +

&Lk
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R o s

W T (Pt

& Shew Sistaten Devers
Ehew L1 Deviern
Dl

Basic Aop | Suppon

- Aralog lrgut

# Liow Freauency AL Manager

- Ariog Dutpust
& DA Manages
/A —

 Digital beut Masager
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o Ganaration Manager

Dustct Manager
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36 T2z

@ ZO|=ol= Dx-SbK ctolEd{Z|E

N T

°|. OléLl |. OI-LHOHIZE|'— 7HHI- §

=

S
S 3 olele | e 32 ol
=

X35| @®7{0|zotg Soll £2lstod F

AlH AT CHASH E2|E
DX-SDK 2IE{H|O|AE S35 ErCt W2/t =

stod =&ILCH

HeEE x|

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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tset
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o

o

ol

0l
Al

2t
£ 22| Dynamic Link Library & EHl

=
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DX-SDK

g A
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4. Functions

COMI-DX Series C|HIO|A 9| C}
off CHaH A7HerL|ct.

&t Jlsol ofgt A X ZF 7S A8 Al
I.

Hie] Ol HiM HiEe S

:i z i Lé_i% A+a A-a B+a B-a
=g zlcH 1MPPS 2

&o| o gfelee

Z+, Z- S
MEE 3 ge & U&LIch

4.1.1. Encoder Input Mode Selection

| o

COMI-DX501 2
CW/CCW(2Pulse Mode) & & 3 7t

IH €H 2Es
o

ool U =Mol met Hart 3
o

_,_
v3)
>
-
(¢]

AB 9121 me== olgliet Zo] A AL

StH x4, x2, x1 2 MHslod HAE 7

o
m

ot

1
iy
b

13| 4.1. Encoder Counter AB & x4 ¢824 2=
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12| 4.2. Encoder Counter AB & x2 /84 2=

12| 4.3. Encoder Counter AB & x1 ¢/8d 2=

31
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Cw/CCw ¢l21 2= of2iet Zo|l CW(A)I CCw(B)ol m&Eo| =dof et
Cwof TAYL U3E|H Bt CCW off HATL kM HAL|E HAoR2 WA
E FIREStAH Eulch

3| 4.4. Encoder Counter CW/CCW /& ZE

Pulse & Direction 2123 2== of2iet Z 0| Pulse(A)= FIREEl= HWAQ &
7 =
=

Direction(B)= &7t, ZAE LIEILH0{ FIREE §tA ELICH

12| 4.5. Encoder Counter Pulse&Dir /2] 2 &=

COMI-DX Series 2| HA JI2E UE=n} grEdE

il
rr

_/l\_

VT_l4 DX_EcSetConfig ([in] VT_HANDLE hDevice, [in] VT_I4 Channel, [in] VT_I4 CntrMode, [in] VT_I4
CntrMethod, [in] VT_I4 InvertMode)

VT_l4 DX_EcGetConfig ([in] VT_HANDLE hDevice, [in] VT_I4 Channel, [out] VT_PI4 CntrMode, [out] VT_PI4
CntrMethod, [out] VT_PI4 InvertMode)

VT_l4 DX_EcFilterEnable ([in] VT_HANDLE hDevice, [in] VT_I4 Channel, [in] VT_I4 FilterCIk)

VT_l4 DX_EcFilterDisable ([in] VT_HANDLE hDevice, [in] VT_I4 Channel)

VT_l4 DX_EcSetMaxCount ([in] VT_HANDLE hDevice, [in] VT_l4 Channel, [in] VT_l4 MaxCount)

VT_l4 DX_EcGetMaxCount ([in] VT_HANDLE hDevice, [in] VT_I4 Channel, [ouf] VT_PI4 MaxCount)

VT_l4 DX_EcSetDefault ([in] VT_HANDLE hDevice, [in] VT_I4 Channel, [in] VT_I4 Count)

VT_l4 DX_EcGetDefault ([in] VT_HANDLE hDevice, [in] VT_I4 Channel, [out] VT_PI4 Count)

VT_l4 DX_EcGetCount ([in] VT_HANDLE hDevice, [in] VT_I4 Channel, [ouf] VT_P4 Count) & 4= O|H
RtAMEt LHE 2 DX-SDK ManualoflA &= QIXtof CHEH Mot ALS 2, Chfet

HAME M3 LM = &L
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4.1.2. Encoder Z-Phase Clear Selection

COMI-DX501 EEO0ME =T Zz 49 AMSE AIE350{ Encoder Count ZfE XY
8t Default Value 2 £7I3t A7l 7|s€ MSELICH

Encoder 10 10 10 10
Counter | 16| 17 9

2| 4.6. Encoder Counter Z Clear 7|5

o E A=

COMI-DX Series 2| Z % Clear 2t #t#E #
VT_l4 DX_EcZClearEnable ([in] VT_HANDLE hDevice, [in] VT_I4 Channel)
VT_l4 DX_EcZClearDisable ([in] VT_HANDLE hDevice, [in] VT_l4 Channel)

Ol RtMIEt LHE2 DX-SDK ManualoiM &= QIXtoll CHEH A AL Y,

SEA
g

CHEer oME XMS eed = A&LICH
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4.1.3. Encoder Counter Interrupt Mode

eries | Encoder Counter 0l X|HE AIAH FIRE XM 2EH

S
SASHE 7|58 MBHLICH OMLEI YW OHEIIKIZ FRE B
=13 =

=

|

m

o

LTI ]
o

|m

i

=i
YAd = Ue =Ho| HdEItsstH Lol=of ol QHH

= o - o
stg Wxlsty| 9IF QEHE Dl MEE JhsELc
ofziel 2@e WA si2El0| QEHE Jlsol B oz BEH J2E S XM
5T QEIHEE S Al7IH TAo| ol mfEt WA JRE ol BbetH &
I.

= T
M XHE WA e ol EEd OHE 88 SAS ¥ £ UATS ASKoA

TARGET
COUNT
(x1)

encoder Puise A _THILTUUTLTUUUUUU
encoder Puise 8 _FLFLFILAUMLIUUTLAUUTU

INTERRUPT

S

3| 4.7. Encoder Counter Interrupt

COMI-DX Series o] HA FIR2E QEHE ZEet ##iE ¢

rr

DX_IntCntHandlerEnable ([in] VT_HANDLE hDevice, [in]VT_I4 EventID, [in]VT_l4 Channel, [in]VT_l4
RefCount, [in]VT_l4 RefBand, [in]VT_I4 UpDown)

g4 Ol RtMIEH LH&2 DX-SDK Manualoil A & 4= QIXtofl CHEH MHI ALS Y,

CHEEt oME NS 2Hed = A&LICH
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4.1.4. Encoder Counter Wiring

COMI-DX50X 9| Encoder Signal /23 3|
Collector(5V) HAlo 2 QI3 #g £ Q= F&

otod A8 + U&LICH

= 5V TTL, LINE DRIVE, Open

AERtel Fo] et AMg HE

otgiE Zt YAlo e HiMdel o AlucH

| TrLout |ArBrzr
N
DGND |
0 O
A=B=Z-
COM I-DX

36

12| 4.8. Encoder INPUT TTL Hid ko

] outt) | A
N
| oures | 1k
T ) A-=B=Z-
COMI-DX
12l 4.9. Encoder INPUT Line Drive Hi4d
DChV
—L( A+,B+,7+
N
| our , T
A=BsZ COM I-DX




12| 4.10. Encoder INPUT Current Sink Hij41

4.2. Pulse Generator

Ct=22 COMI-DX Serier 2| Pulse Generator 21 7|so0f CHEF AEelL|ct. COMI-
DX101, COMI-DX201, COMI-DX301 EEoe ZF 2 a'd A 5v TTL dldel WA &240|
FMElo] e COMI-DX501 2 4 #'d2| 5V Line Driver 30| M E|o{ U&LICH.

4.2.1. Pulse Generator Output

0:

COMI-DX Series O] TA ZAi7|= Z3f A Jj& &2 HA =1}
Duty Ratio S2 A&H0| 7t's35tH Z|CH 1 g El A
835tod F7|Me2 Eg|H AMESE YHMEHL PWM S Mojolz 883t0o{ AAS5HA

= A&LCH

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
8us

v v v v

32 4.11. Pulse Generator Output
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4.2.2. Wiring

ME 5lod Pulse 2 £

COMI-DX501 2| Pulse Generator R'E2 5V Line Driver HHi41

gLk

OUT(+) 1

12 4.12. Line Drive Receiver AF& A| Wiring
OUT(+) 1

ouTl) <I

D e

COMI-DX

| §

=Y

COMI-DX
3% 4.13. ZE FEH A8 Al Wiring
l OUT(+) J
ouT(H
GND EGND COM I-DX

a2 4.14. TTL AH2 A]l Wiring

I.

ol

COMI-DX Series 2| Pulse Generator 2} ZZiEl

A
T =

i

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

gt olof XPAIEH LI8 2 DX-SDK Manual Ol A B4 QIXfol CHE MHI} AS o

=

2, CtEE oM E X3 ZHed & U&LIch
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4.3. Compare Output

COMI-DX501 & Z Q=3 3 =oict Hlw £3 7|52 X351 & 4 7H9| H|
o £3g MIgLIct £3 AEE 5V Line Driver 3 @AloZ %[ 1Mhz 7}X| H|
o £30| JtsELch
4.3.1. Compare Output Mode
COMI-DX501 2| Hl1 &2 2 7tx| 2EZ &£30| 7ts#Lct &3 7tHg x|™ %F
of ¥ 7t ottt Hl £ e 4™ 74 £3 2ot LIRS RAM of &9
Ag SEotod Este ol 7t4 £3 Tt ULt

[ 8 7t &8 2E ]

COMI-DX501 2| COMPARE £3oiM o™ 7t &3 T AIAH QIXIE 7IE
oF UM 7hZ UM U= FJ|E Zte EiS B oM B8 & o= 7Sl
Ct. AH&Xb= Start Position(compare A|ZF ?|%|), interval(1 7| 2t compare &3
9| gt5 Z+Z), Pulse Count(1 &7|Y compare &3 7li$*), Repeat interval(compare &
2 37| 7+4), Repeat Count(F7| gt= Z), Pulse width ( compare £3 A ZO0|)
S d™sto] ARt HEOo| 2 gl0| compare £ & + U&LICH

COMI-DX50X 2= LiE ol st=ESo{2 74 E COMPARE IP CORE & Ar&35t7|
=0l CPU R3IE AIE5tX| oMM Bt HUStT n&Ho| WAE WHAIZ = A
&Lct

ofgiel OBl Y™ 74 £3 ZEE o AlLCH
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encooer A
VALUE
(Pulse)

Interval(pulse) Time

\

COMPARE OUTPUT

|
,,,,,,,,,,,, >

Start Position Repeat Interval(pulse)

38 415, 4 714 &3 ZE

[ 2ol 27 53 2 |

COMI-DX501 o= 32Kb 3 7|9| Hlu £33 ™& RAM 0| LHEE|0{ & 1024 749]

Hlx {IxIE S535t01 AHEE =+ J&LICH AL8XtE 0l RAM of H|Z £3 C|O|HE
S535tod st ARIMIM Bl £ sto{ CHY5HH 88 = JU&LICH
otgiel 23 Zol RAM of HIZ £3 X|E S58 # Hln £ 7|58 #4H
stotE e ZC 3 Aol Hlm x| 20 SUE X0 CiCt2™ Hln &3
Mo HA7H &240| EHulct
encooer A
VALUE
(Pulse)
CMP#RAM
’Pos(2)
/// v Pos| i
// 7 I I
o
pad ! |
cxamn .
Pos(0) L-—"" \I } }
| ! |
| | | >
T T ] >
| | | Time
l ! |
l ! I

COMPARE OUTPUT H H H

Pos(0)

38 4.16. o 714 &3 T



F2d E

— -

il
rr

A
e

(gl

COMI-DX Series 2| Compare £2i1}

VT_l4 DX_CmpSetConfig([in] VT_HANDLE hDevice, [in]VT_I4 Channel, [in]VT_Il4 CmpMode, [in]VT_I4
CmpMethod, [in]VT_I4 Cmplnv, [in]VT_I4 PlsWidth)

VT_l4 DX_CmpGetConfig([in] VT_HANDLE hDevice, [in]VT_I4 Channel, [ouf]VT_PI4 CmpMode,
[out]VT_Pl14 CmpMethod, [out]VT_PI4 Cmplnv, [out]VT_PI4 PIsWidth)

VT_l4 DX_CmpSetRegularData([in] VT_HANDLE hDevice, [in]VT_I4 Channel, [in]VT_I4 IniPos, [in]VT_l4
Interval, [in]VT_I4 PlsCount, [in]VT_l4 Repeatinterval, [in]VT_I4 RepeatCount )

VT_l4 DX_CmpGetRegularData([in] VT_HANDLE hDevice, [in]VT_I4 Channel, [ouf]VT_PI4 IniPos,
[out]VT_PI4 Interval, [out]VT_PI4 PisCount, [out]VT_PI4 Repeatinterval, [out]VT_Pl4 RepeatCount )

VT_l4 DX_CmpSetRandomData ([in] VT_HANDLE hDevice, [in]VT_I4 Channel, [in]VT_l4 DataCount,

[in]VT_PI4 DataList )
VT_l4 DX_CmpGetRandomData ([in] VT_HANDLE hDevice, [in]VT_I4 Channel, [out]VT_I4 DataCount,

[out]VT_PI4 DataList )
VT_l4 DX_CmpStart([in] VT_HANDLE hDevice, [in]VT_I4 Channel)
VT_l4 DX_CmpStop([in] VT_HANDLE hDevice, [in]VT_I4 Channel)
VT_l4 DX_CmplsActive([in] VT_HANDLE hDevice, [in]VT_l4 Channel, [out]VT_PI4 IsActive )
VT_l4 DX_CmpClear([in] VT_HANDLE hDevice, [in]VT_I4 Channel )
g Ol0d RHMIE LHE 2 DX-SDK Manual oA &= QIXtof CHEt MHI A8 &

(=]

2, OHEE odE X3S ZHed = U&LIch
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4.3.2. Wiring
H M2 5v Btel=etol=
HU ZE AHE2 TTL &=
gAlof CHEF M W2 ol &

R

12| 4.17. Line Drive Receiver AF& A| Wiring

oo |
i ﬁ B

a7 418 ZE F{EH A8 Al Wiring

l OUT(+) J

: ouT(H
GND EGND COM I-DX

32| 4.19. TTL AF2 Al Wiring

42



4.4. Latch Input

>

COMI-DX50X 2| LATCH 7Is2 QI8 AEE 0|83%t04 AIAHo & AlXolrel H
RIXIE MEE = Us 7Isuict Z AI Moot LATCH INPUT O] AM30| =
Z} LATCH #gole 7|18 & = U= RAM o ZF xiotch LiZo|l Elof Qloq
(10MPPS)2S 2 LATCH & 9Ix|& MEE =+ U&Lch

]

K

4.4.1. Latch =9 o|5l

COMI-DX50X 2| LATCH 7|52 Q89| Al5of olsf dACiel YxI(5X 7IFE2|
NE MESE 7lsuch otgfel a&l2 LATCH 4157} Rising Edge o 2139
7t MEEES HdEE W LATCH 7|52 ztEstH M 22 LIch LATCH 7|
435 E MEfolAM &Mooz AdaH AlEIt YE m(=ZM FE F) LATCH
7t 2o £|H FEoiMeoz I QXIE 7§ stof Motk FEE LATCH
RAM of 1 @IxIE ZISstH ELIch AFSXt= 0] 2t 0l835tod 2 HEE

| €88 + U&LICH

2o oo do >
02 0lo }OI' =] i

[
-
ol
-
X

LATCH €2 Elo| M™2 Rising Edge, Falling Edge, Bi-Edge 2 ™ 7ts35t0 x|
Hxl Mol 2Zof met AZEQ oMoz dHsto] AF8E £+ JUELICH

Encoder
Counter

LATCH _| _|

LTC# RAM

12| 4.20. LATCH Rising Edge A% Al S&to| of
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Encoder
Counter

HEBEE

LATCH

LTC# RAM

LT RAM(

VV:

5 oo

12| 4.18. LATCH Falling Edge A% A| £&t9] o

|A A

-

B | |

Encoder
Counter

L]

1|12|18|14|

LATCH

113 4.21. LATCH Bi-Edge

LTC#RAM

vlv[v|v
3

COMI-DX Series 2| LATCH {231t B&E &re

5%to| of

VT_l4 DX_LtcSetMode ([in] VT_HANDLE hDevice, [in]VT_l4 Channel, [in]VT_l4 LtcMode)
VT_l4 DX_LtcGetMode ([in] VT_HANDLE hDevice, [in]VT_I4 Channel, [ouf]VT_PI4 LtcMode)
VT_l4 DX_LtcStart ([in] VT_HANDLE hDevice, [in]VT_I4 Channel)
VT_l4 DX_LtcStop ([in] VT_HANDLE hDevice, [in]VT_l4 Channel)
VT_l4 DX_LtclsActive ([in] VT_HANDLE hDevice, [in]VT_l4 Channel, [out]VT_PI4 IsActive)
VT_l4 DX_LtcClear ([in] VT_HANDLE hDevice, [in]VT_I4 Channel )
VT_l4 DX _LtcGetDataCount ([in] VT_HANDLE hDevice, [in]VT_l4 Channel, [out]VT_PI4 DataCount)
VT_l4 DX_LtcReadOneLatch ([in] VT_HANDLE hDevice, [in]VT_I4 Channel, [in]VT_I4 Dataldx,

[out]VT_PI4 Data)

VT_l4 DX_LicReadAllLatch([in] VT_HANDLE hDevice, [in]VT_l4 Channel, [in]vT_l4 StartCnt, [in]VT_l4

BufSize, [out]VT_Pl4 DatalList)



g4 Ol AMIE LI8S DX-SDK Manual OfA] B4 QIXfol Ciet MWD AR @
A
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4.4.2. Latch Input Signal Wiring

COMI-DX50X 2| LATCH /3 %|2& 5V TTL, LINE DRIVE, Open Collector(5V)
Moz o we 4 = TEE ASR BF M WME WU ASH
ueLIc

otgiE Zt WAlo e HiMdel o Aluch

TTLOUT LTC#

oY
ra"

’

SR A

DGND
O

)
\

LTC# COM COM I-DX

2| 4.22. LATCH INPUT TTL Hid ko

1 OUT(+) ) LTC#
A
] out | T
LTC# COM
COMI-DX
12| 4.23. LATCH INPUT Line Drive Hij4d it
DC5V
—|—_( LTC#
e OUT ’ % ‘ [
LTC# COM
COM |I-DX
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12| 4.24. LATCH INPUT Current Sink HHA &bt

| o

ouT(H LTC#

| ‘ =
=
_|_
f LTC# COM COM I-DX

DGND

12| 4.25. LATCH INPUT Current Source Hif41 it
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4.5. |solated Digital Input

4.5.1. General Purpose Digital Input

COMI-DX501 9| C|X|™H 32 & 4 A2 M35t Open Collector EZHX|AE]
TFEZE FEEl] JU&suck 2z M s 5v~24v 0| DI-COM ErXLof|

Common Ground L} Common Power & 91Z435t04 AIE3tH AR XIo| &0l et

Zusto] Ar8std = U&LCH

Isolated Input
Signal (Source)
O »

e
on | !

(GND) =

R
J7

COM i
(+vDD)

Isolated Input
Signal (Sink)
O

18 4.26. Digital Input Circuit

COMI-DX Series 2| C|X|E 2ot ptEdEl e

VT_l4 DX _DioSetUsage ([in][vT_HANDLE hDevice, [in]VT_l4 Usage )

VT_l4 DX_DioGetUsage ([in][VT_HANDLE hDevice, [out]VT_PI4 Usage)
VT_l4 DX_DiGetOne ([in]lVT_HANDLE hDevice, [in]VT_I4 Channel, [out]VT_PI4 State )
VT_l4 DiGetAll ([in]lvT_HANDLE hDevice, [out]VT_PI4 States)

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

(=]
H, CHEE odE XS 2Hed & U&LICH
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COMI-DX501 2| Digital Input 2 IEC61131-2 ZANEETRZHZ A /o]
Q&LICH ZXMEZF IEC 61131 2 HMEEE PLC Zz2agid E#ZE2 izl
7

Zlso A HolEl AZEQ|o{ J|EE IEC 61131-2 st=EQ|o{o] = =E

M4

7|l Yok

IEC 61131-2 OlAE Digital Input 2 type € 3 7FKIZ Holstm U1 XY
COMIZOA 2| Digital Input 2 2 S0AM type 1/3 2 7|ELZ2 MAEo] U&LICH

U max
30V Vewms +— — — — — — s
Ve
Tt e On region
U min
!Hmn
vy M ot i
11v(3)
T min : Transition region rane.
| U1 max OF UY min
SV e S |
} : Off region K

s -
& EE I mA
M | | & min |

0.5mA(1) 2mA 15mA
1.5mA(3)
I8l 4.27. U-1 Operation region of current — sinking input (IEC61131-2)
Rated |Rated| Type Type 1 limits (7) Type 3 limits (7) Normative
voltage |frequ| of items
Uy |ency | limit State 0 |Transition| State 1 State 0 |Transition| State 1
Fll Hz

UL IL [ UT | IT UH IH UL IL | UT [ IT UH IH

\ mA| V [ mA \ mA \) mA| V | mA \ mA

Max. 15/5 15 | 15 | 15 30 15 11/5 15 | 11 15 30 15 | (1), (2).( 4),
(5)

d.c. 24V

Min. -3 ND | 5 |05 15 2 -3 ND| &5 |15 1 2

18l 4.28. Standard Operating ranges for DI(Type 1/3)
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4.5.2. Interrupt Mode

COMI-DX Series 2| CIX|IH 2iol= 3 7tx|e| QIE{HE 2= & NSFLUICH

7|1& CIX|Y 2ol HstE AXI5H7| fISiM= Poling &Alo Qld| F7|XMo 2 C|
XE 20| HtE AXIGHEZR MOl ZZ Al 22 FH 1 #XIste F7|7t
LA £8 HIE UXIGHK| Rote T LEFLICt COMI-DX Series oMz LK
2 Z2MMM CIX|E 23o| HEtE ZXISt0d ALEXIo|A QIEHHE WAloE T
S22 M ZEMMe BEO0| 21 ErCt ZHHEAH Z2aeidg & & UL
AERHOI7H CIEHE A2 22 HAIK &4l ‘Call Back &%= 24P, ‘0|#IE
A Aol 3IIXIC OIHIE X2l HAS A2 & 4 USLICH

QIE{HE WAIZ A8E ZF? Fog M2 QUEHHEI U™ Azt CHEo=Z W
Al HRIZ2MAMO S &2 & = Ao XMHE QE{HE =d M-o|
QEct

Polling & 2l(Programmed 1/0) It QIE{HE &= 4ol Cigt HE= APPENDIX

-1 o
C ol PCI QIE{H0ol& FEHM RtMISHAH M=o U&LICH

[ Single Channel Interrupt Mode ]

stLtol CIx|E @l ol MMEt 22 =7o| BHEE m AFSKoA QUEHE

Interrupt
LA AIE

Interrupt &% DI #0

MODE : SINGLE DI #1 |
CHANNEL : DI #0 ;

LOGIC T HIGH
DI #2

DI 43 |—‘_

Interrupt W
Event

T

Interrupt
Clear

12 4.29. Digital Input Interrupt 715 (single)
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[ Multi - Channel Interrupt Mode ]

Chaol CIXIY 93 Aol A&E 23 7ol 2E Mol BEE o ALK
ofH QLEHHE oHEE TYsiF= &4l ot
Interrupt
2 ALY
Interrupt &%
DI #0
MODE TMULTI
Cl : #2 #3
oGIC 40 (Low ) o1 # |
# (LOW )
( )
DI #3

Interrupt
Event

y L

f

Interrupt
Clear

18| 4.30. Digital Input Interrupt 7|5 (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

18| 4.31. 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, [in]VT_HANDLE IParam, [ouf]VT_PIl4 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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4.6. Isolated Digital Output

4.6.1. General Purpose Digital Output

COMI-DX501 o] C|X|EH £32 & 4 AM'd2 MSB3SH Common Ground +ZE T
MElo] &Lch CIX|E &240] ON &Ef A| Sink Current 7} 27 £ C|X|H
£3240| OFF 2 AEfjoiM= #Hol Current 7} E2X| &tAH Z/0{ Open 0| ElLIC}.

)VDD

h WV_K i MCLCH (" )voD(5-35V)

IGND

7

118 4.32. Digital Output Circuit

COMI-DX Series 2| C|X|& 2ot ptEdEl e

VT_l4 DX _DioSetUsage ([in][vT_HANDLE hDevice, [in]VT_l4 Usage )

VT_l4 DX_DioGetUsage ([in][VT_HANDLE hDevice, [out]VT_PI4 Usage)

VT_l4 DX_DoGetOne ([in[VT_HANDLE hDevice, [in]VT_I4 Channel, [out]VT_PI4 State )
VT_l4 DX_DoGetAll ([in][VT_HANDLE hDevice, [ouf]VT_PI4 States)
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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) 2’8 7HA CIX|H A2 HEAIZ|= DHHEAL
Ct.

ANALOG
SIGNAL
4 A
SAMPUING
(Z=3)
Al o -
= A A A
Ky
QUANT\Z_ATION [
(X3t AL ATA
0x9
0x8
0x7
0x6
Encoding 0x5

(=53

0x0 | 0x6 | 0x8 | 0x5 | x4 | 0x7 | 0x5 | 0x5 | 0x7 | 0x8 | 0x8 | 0x5 | 0x3 | 0x8
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A.1. Sampling

—

o AMS(OFLE2T)E O|pk A

2 H@tstE tye dEZolztn

7 xelt

otzfel D &m Zo| M
S35l o|MAE(X[n)E FEE T

Xclt]

AV

plt]
T

[

dlg]oj A (Aliasing Distortion)

MEMORY —3» XIn]

28| A.3. Sampling T+

29 2717k o) el 4
asel 14l QA




8| A.4. Aliasing Distortion
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A.2. Quantization
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33| A.5. Quantization
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A.3. Encoding
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18 A.5. Encoding

telo] MY

=
=

H

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

0x9
0x8
0x7
0x6
0x5
0x4
0x3
0x2
0x1
0x0

Al Lk

©

tof ALE

o]

|.

=
60



B. NOISE CH&f 7|&

Chbet EotolM MR 71717t BEED, B4 717 § A8 Fuchzt sobEol mat
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B.5. EMC CHX &
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C. PCl Interface
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C.3. DMA( Direct Memory Access )0l 2|8t Q&2 4
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