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1. 7/ 2

USB-PWM10& 4 #'d2| PWM(Pulse Width Modulation)1} Isolated=l 6H|E LC|X|E /3, 8H|E C|
PCEDt 2teist S#he|O, Full Speed(12Mb/s) USB 1.0 QIE{HO|AE AL
SHe EE0|Ch USB-PWMI102 USB #0|20f| A

S8t AHESHA|

ANg 28 EE=2

HEE

Mol ZZHoM SRS StoE HEo| o He

== od

UE=LCH O] EEO| B E X O{= FPGA (Field Programmable Gate Array)2 A k|0

—

7ls BEZO|Lt 780 ARERO0 AFEAtS] 270 & ¥12|0|=7} 7hsottt

> DAQ System Digital /10 HZ&

cPCI-DIO6400
cPCI-DIO02

PCI(e)-DIO6400
PCI-DIO6401
PCI-DIO6402

PCI-DIO01

PCI-DIO02

PCI-DIO12

PCI-MOTO1
PCI-PWMO02
PCl(e)-TCO3
PCI-EK01
PCle-DIO05
USB-AIO10
USB-DIO12800
USB-DIO6400

USB-MULTI

USB-PWM10

32/32

128 channels Software
Configurable

32/32
64/None
None/64

32/32 Software
Configurable

128 channels Software
Configurable

16/16 or 32/32
Software Configurable

24/24 (Isolated)
6/12(Isolated)

16/16

24(shared)

32/32

24/24(Isolated)

128 channels Software
Configurable

32/32

2/None

6/8(Isolated)

11

11

8/8

1/1(32bit)

Isolated Input/Output

16bitTt2| 8Group=Z Read/Write

Isolated Input/Output
Isolated Input
Isolated Output

TTL Level Input/Output
32bit Counter/Timer

16bitEH2| 8GroupZ Read/Write
128Mbyte DDR SDRAM
Data transfer rate up to 400Mb/s

1 Channel PWM, 2 Channel Encoder,
1 Channel ADC

4 Channel Triggered PWM outputs

32bit resolution Differential
Counter/Timer

12bit 8 Channel A/D Input
12bit 8 Channel D/A Output

TTL Level Input/Output

4-Ch Analog Input and Output
RS-232 115,200bps Interface

16bitTtR| 8Group= Read/Write

Isolated Input/Output
12Mbps

Isolated Input/Output
16bit Counter In & Timer Out

4 Channel Triggered PWM outputs
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1-1 HEF MY

8= tk: H| 1
StEHIA
PC QIE{LOo|A USB2.0 High Speed 480Mbps
N S| +5VDC at 250mA typical
ol== CHX} D-Sub37 Plug Type
Feature 4Ch PWM, 6/8bit Digital /O
PWM Output Number of Channels : 4

Number of Trigger Input : 4
Resolution : 1us

Timer : 22bit

Output Level : 12V(External)

Isolated Digital Input Number of Channels : 6

Number of Common Input : 1

Maximum Input Range(Non-polarity) : 24V

Digital Logic Levels : Input High level 5 ~ 24V
Input Low voltage 0 ~ 1.5V

Input Resistance : 4.7Kohm@1.2W

Isolation Voltage : 2500Vrms

Isolated input voltage up to 24V

Interrupt Sources : Programmed /O

Isolated Digital Output | Number of Channels : 8

Output type : Open collector

Supply Voltage : 5V PCI or Isolated 5V(inside equipped)
Isolation Voltage : 5000Vrms

Data Transfer : Programmed /O

SA AFBEE &+

S5 2= g4l 0 ~ 70°C

Y 2= e -20 ~ 80°C

ST HQ 20 ~ 80% Non-condensing
HE 37| 160mm X 100mm PCB EE AtO|=
L2ZEYOf

=& 0S Windows 2000/XP/7/8/10 (32/64bit)

API Windows Client DLL API

Development Windows Application by User

PNE AHE mZ ) cH VC++
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2. USB-PWMI10 L{E =S8

USB-PWM102| Z [1Z 2-1]1t Z0| 4742| C|X|E PWM(Pulse Width Modulation) X 0f ££2
2 guot QIE{H0|AS & & YUxE THEOf Ak

Lo A Duty HIE HStAIA o HYS HOISt6 DC 2ES| = K OfLf

|
LEDS =38 HE2l d3= =Eol=0 Ol AI =Lk

USB-PWM10
External
| Interface
)
USB High Speed PWMO |
B Device 2.0 > : |
¢ - Specification |
SIE PWM1
USB |
Interface 4K Byte f < » I
USB FIFO FPGA Core Logic PWM2 |
—
PWM3 |
—_ I
I
I
FPGA Program i |
Logic Digital 1/0 —>I
JTAG I
I
[32l 2-1. USB-PWM10 Internal Block Diagram]
GENERAL DESCRIPTION
4 USB2.0 Device Specification
4 High Speed device 480Mbps
€ 4-Ch Triggered PWM output
¢ Digital 1/0 4 channels
4 Isolated input voltage up to 24V
4 Compact, half-size PCB
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3-2 FQ C|Ho|A 7|5

(1) FPGA :U13
HLol BE 7|2

S 0| FPGA Logic2 £3}0] X Of=ICt.

(2) Photo-coupler : PC1, PC2, U12 ~ U138

Photo-coupler chipset.

(3) Regulator : U7, U9, Ul1l

EL0AM A8 TS 3¢

—

(4) USB Chipset : U5, U10
PCI A& H|Of

(5) CPLD:U6
General Purpose logic integrationE £|%t In-system programming2
(6) Oscillator : Y1, Y2

HEILo| 24, 50MHzE S3 %0t

—

(7) N-Channel Field Effect Transistor : U17 ~ U20

PWM ZaiCt,
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3-3 AYE T W

rot

IC}. =Q FUEZ= M USB
|Z£2{0| D-Sub 37Pin 74 E{7}

()

USB-PWM100|AM At83St= HUE S HIo| CHSHY HHS
HZAES 2t USB-B type HUEQ} PWM =3 2|1 Q8 1/0
olCt.

PN

18

3-3-1 USB #HH4lH

USB-B Etl AHE{S PINS 0|20 ZEl= MB0lM £ 0f [13 3-2)9 2t

2 1
3 4

[Ag 3-2. J1 HH4E{(USB-B type Front View)]

[E 1. USB-B 74lH]
Hs | 3y Lk 4l 4
1 VCC USB M& +5V
2 D- USBAIZ Minus(Negative)
3 D+ USBAIS Plus(Positive)
4 GND USB 7@ GND
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3-3-2 D-Sub 37Pin

N.C
N.C
DOUT6_C
DOUT4_C
DOUT2_C
DOUTO_C
GND
DIN_COM
DIN4

DIN2

DINO

PWM3 TRG
PWM1 TRG
EXT +12V
PWM3 +12V
PWM2 +12V
PWM1 +12V

PWMO +12V

.

® 0O ®O®®® 6

\®®@®@@®0@6®®@9@6@66

.

N.C
N.C
DOUT7_C
DOUT5_C
DOUT3_C
DOUT1_C
DOUT_COM
GND

DIN5

DIN3

DIN1
TRG_COM

PWM2 TRG
PWMO TRG
EXT +12V

PWM3 OUT
PWM2 OUT
PWM1 OUT

PWMO OUT

[ 3-3. USB-PWM10 7{4lEf & HH]
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e e
PWMO OUT PWM %l €0 =
PWM1 OUT | PWM {d1 =3
PWM2 OUT | PWM %{g2 =3
PWM3 OUT PWM xf€3 ==
EXT +12V Qe M& +12v ¢
PWMO TRG PWM X{E0 E2|H =
PWM2 TRG PWM x{f€2 E2|H =
TRG_COM Efg|H €= Common
DIN1 Digital input 1 215
DIN3 Digital input 3 &
DIN5 Digital input 5 &
GND M¥ GROUND
DOUT_COM Digital Output Common
DOUT1_C Digital Outputl Collector & &
DOUT3_C Digital Output3 Collector & &
DOUTS5_C Digital Output5 Collector & &
DOUT7_C Digital Output7 Collector &=
N.C No Connection
N.C No Connection
PWMO +12V | PWM %<0 =& +12V
PWM1 +12V | PWM %<1 =& +12V
PWM2 +12V | PWM %<2 =& +12V
PWM3 +12V | PWM %<3 =& +12V
EXT +12V Qe HME +12v =
PWM1 TRG PWM xjE1 E2|H =
PWM3 TRG PWM %<3 E2|H &=
DINO Digital input 0 =
DIN2 Digital input 2 &
DIN4 Digital input 4 1=
DIN_COM Digital input Common
GND A2 GROUND
DOUTO_C Digital Output0O Collector &2
DOUT2_C Digital Output2 Collector &2
DOUT4 C Digital Output4 Collector =&
DOUT6_C Digital Output6 Collector =&
N.C No Connection

N.C

No Connection

USB-PWM10 User's Manual
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3z AM
4-1 PWM &3 3|2 ZAM

LED 2=

Y-y y-

[O% 4-1. PWM =8 ZM 3|2]

PWNIx +12)> I

PWMx OUT>

HA

A7 QoM 2B PWM 22 LED BE0| Az 1&g =ojFa U
PWMO0-49| +12VE LEDEE "+" 0| ¥&dst1, PWMO0-4 OUTE LEDEE "-"Z0| H&d5t
AL $HCE.

\ ]
11
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4-2 E2|AH o 3|2

[TRG cow>-¢
4.7K M

PWMO TRG > AVAVAY,

.|}—1

<
(@)
(@]

47K M
[PWM3 TRG AVAVAY,

.|}—1

(A2 4-2. E2|AH 9= 3| 2]

A7) D-ON BB 2 PWMO| S22 E217 BEON SHAZ ZP 2l Y
We 3|28 HOIFD ULt

Eg|A Y82 A/B 7t Aen Z} Tof ¥ 12VolM 24VE 28 AIZ[A &[E EE2[A &
40| E =5 FO ALK

g
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4-3 CIX[E &8 32
VCC

22

14 q

[ Douto

vCC

22

/W'(»/\/\/\ﬁ DOUTIL C
| - DOUT_COM

[ Dout11

(08 4-3. 2 OX[E =8 22]

71 DM EF Z CIXE 282 ZE HEH=Z AL SHEM 4 £82
22 LES| Ngez MWHFE E3E o

UurHoz ZE Z2ACH} DOUT COMO| 22 9|5 GROUNDO| @iZsto] At8stol o=
ZaE WAooz EHS AR}

g
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44 x|y A 3|2

InputO

VCC

O
>

o R

DIN_COM
DINO —~

Input5

—

4.7K

[ DIN5

104

mr
ol

mn

E|

1|

2 0K

(12 4-4.

71 M B
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0]

2 47K 239 K

e

2t
]

o3
e

o
il

oju

" on
-

2 SSEA "+ HYOILL

Ho

14



USB-PWM10 User's Manual

4-5 ol AME

4-5-1 D-Sub HYE{0| Q|5 He AR Al

EXT +12V
EXT +12\
DC +12V
&
oc
GND
GND

D-Sub 74 E{o] Mgl M T

|
HoxE1m Qo)

@
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452 W HYEO oy MY HE A

DC +12V

)

Jé

(1 4-6. L2 AYE ZM A8

2E YRl HOl06)0| olF MU ATl ABY FL 9

HHE 1-280) AZSI0] AFESHEH ElC.

|0

| (A8 4-6]1t Z0|

g
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5.

X
HE MXjo| %A ZE LHEE0| 0|40 gEIIE =0l
5-1 BLES0] M|

5-1-1 HE UYE8:=

1. USB-PWMI0 EE

2. USB(A-B) 702

3. CD (Ecjo|H/0f7Y/AP/HEALA ST)

5-2 Eajo|s] MX|

PCOl HEE 2X5t7| fI5t= Chgat 22 A0 mat HA| ooy USBe| &% Hot
Plug & Plug & Play ZX|0|B2 EC MX|E st0 ERY iy Y2 giCt
HLCO| AL82H4 2 Windows 2000 SP4 Of A, Windows XP SP1 O| 20| Al AFEZ|O{OF DL

Lol USB-PWM102| AL HEEA| USB2.0 High speed 7| 50| U= PCOA AtEE|O{OfF 512
2 (O3 5-1143 AKX 22| XtoA “USB 2.0 Root Hub"7t M X| £ =712 ZHQIstC.

=

=101 %]

E(E) sHA BN ZSEH

> W8 2 @

&% ClIASH 0 HEE Z|
E-1) O A 2 JIEF ZCIE EHR
, SLIE
= HE N8 A HEED
&2 DAQ systern USB2,0 High speed Frame Grabber

&2 Intel PCl to USB Enhanced Host Controller
Intel(H) 82801DB/DBM USE Universal Host Controller - 24C2
, 2280108 /DBM USB Universal Host Controller - 24C4
- ntel(H) 82801DB/D
= USB 2,0 Root Hub
=2 #HE

BEN&EE Universal Host Controller - 24C7

@ NSC HIDS 2 HY HES
,g MAE‘!I kal

,i 91:::E,|

- J|1BE

Y ZE (COM L LPT)

] “EMIM

B & FO OIHHOIA FA

- DVD/CD-ROM E2HIIE ;]

o INE ATAJATANDI HEFE 23]

[28 5-1. FX| Z2|xt =tE]

@
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L =

Rl

=

(2) &%= USB A-B 0|

HAE iS50 USB-PWMI0 HES g el /X0 =L

0| 850 gH|et PCZtE HESICL

AOlES HZSHA =T Windows 28 MMM Ats22 HM5I0] H= E2H0HE EXE

==

T A=E ot Ao|ct

=L 2 ¥t

M GEEA0 24 O3 A

5

(3) S2foltf Xl CFSTF 22 &M Olsto] AW, SHs MYO| Y2 FP Windows XPE

M otESI0l S48 O AL Al A

DI O ALE ChS StERI0IH THEr 2 ZER0 2718 Z2EL

"UUSB2.0 PWM Board

—E;EE-:—%J IIIEHIM XSS

=S [CHE]1E E=HE AR,

e
B

Chat> | |

g
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E2olHE 24
= S8 FX0AM
Of LtEFLrCE

JEM EH>IH1E X ot7| IS f04
HES T2 ofefet Z2 EctolH 4

—

OfzH Z2I2tS M%ﬁ_H] JEgh AAEd 22 2 055 OILI0DE MEGHALE 230k
N2, 2usr2i £ 559 Edf s dxe Aalc
VI 0IS4 OICI0 ZA4(

A =210, CD-ROM,,.)(M)
V| ZA [ CH °|x| 2HO):
P

) ()

M OF5h G312 EC0IHE A8 AH(D)
EEIHMJ A =0l S dSoH S 0| §8S OSataAl 2, AFEARE S8 EotOls
AFEAGIESIOH JHE 2X5Hs 22 E Eaohi BaLIC

| <5H2@ | oswh> | [ #Ha

glo] JZoIN E2folut EHEO] Y CDO| Driver BEE KO 7| HE
F 508 HES LB

2 =M X|HdY
=2 FErtL
o) FWUSB-PWM¥tdriver

CololH Z240= Ez2to|s] MXof 223t “usb_pwml0.inf” 3 “usb_pwm10.sys” I} 0|
=30 QUCH

2o Mot =2to|Hrt s B XS AASHA ==, X o =zhdof et
27t LEfLE=H o710 AL HES =8 =Ch

g
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Xz EX7t 2=E[H Chg 8 22 HAIX] =27 LEFHCE

M otEslol 34 OB AL S5

EI} OFH AR CHS SHERI M CHEE 2 ZESIH 2718 E5 sl
@éb DAQ systen USB2,0 High speed PWh Qutput Board

OHALE ZLHHS [0S SE6HRIAIR,

5) X7} 2t=E|H, HIZ USB-PWM10 EEE MEY &= AU=O|, AHESH7| Hof| ChA| o

HAMOZ Cato|Mzt MK EQUEX| el 22 YHoR oI
WHEE > 24 -> Sh=glof -> FA|BaIR oM HE XY HA HEEY > "DAQ
4 =7} Holshe}

system USB2.0 High speed PWM Output Board”0|(7}) AX| g

L s&a) 2y E88BH)

M &2 a3

=0 HEHS HEE a
 [I5 01

w (|23 ECIE

3 CIAZd0 HEE

5 22 2 JIEHZ2IE Z

@ DLIE o

,r{vggﬂg HXAES? S
+ DAQ system USB2.0 High speed PYWM Output Board
$-irtel(R) [CH10 Family USE Enhanced Host Controfier = 3434,
= Irtel(R) ICH10 Family USB Enhanced Host Cortroller - 3A3C
Intel(R) ICH10 Family USB Universal Host Controller - 3434
= Intel(R) ICH10 Family USB Universal Host Controller - 3435
= Intel(R) ICH10 Family USB Universal Host Controller - 3436
= Intel(R) ICH10 Family USB Universal Host Controller - 3437
: Intel(R) ICH10 Family USB Universal Host Controller - 3A38
= Intel(R) ICH10 Family USB Universal Host Controller - 3439
= usB SETHE
=2 UsB FEHE
= Use ZEHE
= Use FEHE
= UsB SEFE ’

e 0

% S % A g 1 4 e 2

g
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£ CDROMO| APP BLiol= HES #7| ALSY 4 YE2 Ag 4E =213
ME mEOAS AEY| 9stols BN 2o Satoluzt X slof Ylofof o

z
|k
[l
Hu
W
i}
rlo
M
[N
2
>
oo
el;
N
=
Ot
Q
=

1 ok
anl

-

>
3
i
o
~
>
|:|0|'
et
>
£
|.|-|
I
e

| >
ogt
flul
HU

L ush_pwm10_test

A

—PWh0 — P

Pulse width: _ Read | | 0 wite ||| Ppulse width: Read | | 0 wite |
Trigger Delay: __ Read | | 0 wite ||| Trigger Delay: _ Read | | 0 wite |
Output Period: _ fiead I | 0 Wit | Output Period:  Read I | 0 ‘it |

Reset [~ PWM Enable [~ TRG Mode Reset [~ PWM Enable [~ TRG Mode
[~ TRG Cont [~ TRG Cont

— P2 —PWh3

Pulse width: Read I I 0 ‘rite | Pulse width: Read | | 0 ‘rite |
Trigger Delay:  FAead I | 0 ‘Wit | Trigger Delay:  Read | | 0 ‘Wit |
Qutput Period:  Read | I 0 ‘rite l Output Period:  Read | | 0 ‘White I

Reset [~ PWM Enable [ TRG Mode Reset [~ PWM Enable |~ TRG Mode
[~ TRG Cont [~ TRG Cont
—Digital Output ~Digital Input
Write l I (Hex) FRead |[ Auto Read I I [~ DIO &Auto Read
~Auto Display(PWhD) Eui
Current Init, Step Update Cycle gt
[~ PWM &uto | i ] 0 | 16 | 250 T Wow

0]

(07 61 ME m=2a Ay siw)

2ol ME m2HWEZ 0|8l7| 50 = API(Application Programming Interface)7} &= Q StC} API

DLL" dEfZ2 MI0| Z|X, AoZ 57| f/5t0l= AZE(Import) 20|E 22| & & 0

MEZ m2asg MAMoz ALY 9510j= APl DLL(USB_LPWM10.DLL)O| Al%H mt
Bl

L ME D
ALY, Windows2| A|A” L F2 Path 2t Ha2 XFE ZHO| A0{OF ohot

10 e 1r
Mt Eﬁ
_m Isl

\ ]
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6-1 PWMO ~ PWM3 &3 7|5
(1) Pulse width ‘Read’ Button

Sl 28E PWM S% gts SI0{2Ct

(2) Pulse width ‘Write’ Button
Z2tZto| PWMQ| &3 F2h2 Mojstct M7 7t Hel= 00fA 2550|Ct

278 ¢tel stLtol AlZh #st= 25nsO|Ct

12v

ov

12v

ov

12v

ov

12v

100% On Duty Cycle — Pulse Width 255

75% On Duty Cycle — Pulse Width 191

50% On Duty Cycle — Pulse Width 127

25% On Duty Cycle — Pulse Width 64

0% On Duty Cycle — Pulse Width 0

(3) Trigger Delay ‘Read’ Button

oxf 28 PWM &8 XA s LOHHL.

EclH &=

PWM &

Ju

A7) g g E27{0) osto] PWM E2 Hojsts E2 SHBEE HOFERD
Atk E27 SHUME SHXN L FY|ZHS MY + Y|, 22| A

CHR|E 22bit EfO|HE AtESI2 =2 X LC{ 4,194,303uSECTItX| A7H 0| 7+5StHCt.

b

g
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(4) Trigger Delay ‘Write’ Button
2tzko| PWMO| £3 X SXt2 HMOIBHCh 47 2t Wl 001A 4194303 o|m]
B35S 1uSEC THR|o|m *|CH 4,194,303uSEC O|LC}.

(5) Output Period ‘Read’ Button

oxf 2¥E PWM £ 7|2t gtE O

(6) Output Period ‘Write’ Button
2tzto| PWMO| £ 7|Z+8 FOISHCh 2 3t I 00|A 4194303 O|of B2
1uSEC EF2|0|H Z|CH 4194303uSEC O|LC}.

(7) ‘Reset’ Button
2+Zto| PWME X7|3} 3tCt X735 A E|/H, PWM Zt2 00| &3, PWM Disable,
Normal Mode, Delay time O, Period time2 1000mSEC AEfZ} =ICE

(8) ‘PWM Enable’

ME Al PWM SX2 T

A S oo

-

(9) "TRG Mode’
MEH Al Trigger ModeZ2 S 25HCt OFL|™, Normal ModeZ S ZtotL}.

(10) ‘TRG Cont’
ME# Al ¥ EZ2|A (Continuous Trigger) =&t

saeict

mjo
rot
n
L
I~
=
o
rE
@)
>
(0]
wn
>
o]
9
!

6-2 Digital Output 7|5
(1) ‘Write' Button

8 ME CIXIE £3S Hex {22 X|Yict. 2} HEO| 3T st

£N
o
W
i
rot
o

rir

(2) ‘Read’ Button

oM 2EE Digital 28 {2 910 20t

(3) Auto

CIXIE 28 2S "Read” HES FE2X| WOtE AHKIM XAS22 80 2L

g
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6-3 Digital Input 7| &
(1) ‘Read Time' Button

6 ME CIXE Y US Hex gt2= X|FoHCh

(2) DIO Auto Read
CIXE 3 22 "Read” HHES FEX| ROt ASSHM A2 A0 2L

=1 HAZ=

6-4 Auto Display(PWMO0) &8 7|5

PWMOS| E2| XIS X502 57 Ei Yadts £X
q4 =
—_

‘PWM Auto’ Check : 7| Init(d™ ZH0f| X%

S t
= Current(@Xf g0 ZHSHH oM AIZHK| =& =AS gh=otct

Current : siX{| 7t

Init VA A

Step : S7} = UL

Update Cycle : &7 gt Hel= 00X 2550|04, 2557} %|C§ gto| EICt
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Contact Point

Web sit : https://www.dagsystem.com

Email : postmaster@daqgsystem.com

nﬂ‘! SYSTEM

Measurement & Automation

@
27


https://www.daqsystem.com/
mailto:postmaster@daqsystem.com

