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CHAPTER 1
INTRODUCTION

USB 16 channels relay output / photo isolator input board
provides photo couple digital input and relay output channels.
The photo isolator input part provides 16 photo couple digital
input channels, which allow the input signals to be completely
floated and prevent the ground loop. The relay output part
provides 16 relays to drive 16 different output channels. Each
relay channel can be used to control ON/ OFF of external
devices, to drive external power relays, to activate alarms...
etc.

The USB 16 channels relay output / photo isolator input board
provides Plug and Play (PnP) features, it is a programmable I/O
interface board for PC/486, Pentium, or compatibles. The on
board high speed 8051 uC provides USB functions run at
12Mbps full speed or 1.5Mbps low speed.

«» The features of USB 16 channels relay output / photo
isolator input board are:

USB2.0 with Plug and Play (PnP) features.

High speed 8051 uC core.

Support USB ID selection to identify USB device.

Support 16 photo couple input channels and 16 relay

output channels.

e Allow the photo input signals to be completely floated
and prevent the ground loops.

e 32 LED correspond to 16 input and 16 output ports
activation status.

¢ By using PC817 photo couple chips.
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e Power supplied from External DC +5V.

e For photo couple input channel, the isolation voltage is
5000V, maximum load voltage is 30V, maximum input
current is 50mA forward.

e Activation voltage of photo input:

When short jumpers (input range from 0 to 20V DC)
0to 3.3V inactive
4.5t0 20V  active

When open jumpers (input range from 0 to 30V DC)
0to 17.6V inactive
18 to 30V  active

e For relay output channel, maximum contact rating is
100V/DC 500mA, minimum response time is 1ms.

e Suitable for Linux, MS/Windows ... etc.

e (Qperating temperature range from 0 to 55°C.

e Relative humidity rage from 0 to 90%.

s+ PACKAGE CONTENTS:

e SMARTLAB USB 16 channels relay output / photo
isolator input board

e USB cable.

e Decision Studio and User’s manual CD.

¢ Two Different Connecter Types can be selected:
Standard: European P.C.B type terminal blocks
Professional: Pluggable terminal blocks

Optional

e Extension board with DB9 : RS232 or RS422/485
e PCB Carrier

.l...l .l.l .l.l.l.l.l .l .l .I .l.l.l.l.l .l .l .I .l.l .l.l.l.l.l .l .l .I .l.l.l.l.l .l .l .I.l.l .l.l.l
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CHAPTER 2
HARDWARE CONFIGURATION|

Before you use the USB 16 channels relay output / 16 channels
photo couple input board, please ensure that the jumpers and
switches setting. The proper jumper and switches settings for
the 16 channels relay output / 16 channels photo couple input
adapter are described in the following.

2.1 Switch Settings

1. S1 Reset

The S1 switch is used to reset 8051, the signal assignments are
shown in the following.

Pin Signals
3,4 Reset SW+
1,2 Reset SW-

2. S2USBID

2 3 4

OH 1
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The S2 switch is used to identify USB board ID. Please set
different board ID to each board (do not duplicate board ID
setting).

1 2 3 4 Card ID
ON |ON [ON |ON --

OFF |ON |[|ON |ON 14
ON |OFF [ON |ON 13
OFF | OFF | ON | ON 12
ON |ON |[OFF | ON 11
OFF | ON [ OFF | ON 10

ON | OFF | OFF | ON

OFF | OFF | OFF | ON

ON |ON |ON | OFF
OFF |ON |ON | OFF
ON | OFF |ON | OFF
OFF | OFF | ON | OFF
ON |ON |OFF | OFF
OFF | ON | OFF | OFF
ON | OFF | OFF | OFF
OFF | OFF | OFF | OFF

() E N 1 \O) OS] -\ RV, | Fo Y BN | fo'e]l INe}

3. Down load revised firmware

When the S2 switch is set to ON ON ON ON status, means
down load revised firmware. please follow the steps shown in
the following:

1. Set S2 to ON ON ON ON.

2. Run USBBootloader program to down load revised firmware.

DECISION GROUP -5 - 5

Operations Manual USB 16 Channel Relay

Out / Photo In Board
L L L L L LT

2.2 Jumper Settings

Input Voltage Range Selection (JP1 to JP16)
1 2

L

JP1 to JP16 are used to select input voltage range. The JP1 is
used to select photo couple input channel 0, and JP2 is used to
select photo couple input channel 1 ... etc. When short the
jumper, the input voltage range from 0 to 20V, and the active
voltage form 4.5 to 20V. When open the jumper, the input
voltage range from 0 to 30V, and the active voltage from 18 to
30V.

Jumper | Input Voltage | Inactive Voltage | Active Voltage

open 0 to 30V 0to 17.6V 18 to 30V

short 0 to 20V 0to 3.3V 4.5 to 20V

2.3 USB Connector

1. USB Connector = A

The USB connector is connected B

to computer USB port by using USB cable.

2.4 LED Status

1. LEDI1

The LEDI is an indicator to show the power is supplied
normally.

2. LED2

.l...l .l.l .l.l.l.l.l .l .l.l.l .l.l.l.l.l.l.l .l .I .l.l .l.l.l.l.l .l .l .I .l.l.l.l.l.l.l .l .I .l.l .l.l.l
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The LED2 is an indicator to warning the USB link status.
When it lights, it means USB connection works normally,
otherwise it is fail.

2.5 Connector and Jumper for Serial Communication

If there isn’t a 2x5 header on the board, it means this version
doesn’t support for serial communication.

1. The connector of serial communication(J2)

To use RS422/RS485/RS232, please connect J2 to extension
board by 10 pins flat cable. (Optional)

2. Enable Serial Port (J3)

s

J3 is used enable serial port communication, when short the J3,
means enable serial port, otherwise, when open the J3, the
serial port communication is disable.
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2.6 Connector Assignments

The photo isolator input signal and relay output signal pin
assignments are shown in the below.

1. Input Signal Assignments

Pin | Signal Description

1 INO+ Opto-isolator Ch. 00 + Input
2 INO- Opto-isolator Ch. 00 - Input
3 IN1+ Opto-isolator Ch. 01 + Input
4 IN1- Opto-isolator Ch. 01 - Input
5 IN2+ Opto-isolator Ch. 02 + Input
6 IN2- Opto-isolator Ch. 02 - Input
7 IN3+ Opto-isolator Ch. 03 + Input
8 IN3- Opto-isolator Ch. 03 - Input
9 IN4+ Opto-isolator Ch. 04 + Input
10 IN4- Opto-isolator Ch. 04 - Input
11 INS+ Opto-isolator Ch. 05 + Input
12 INS- Opto-isolator Ch. 05 - Input
13 IN6+ Opto-isolator Ch. 06 + Input
14 IN6- Opto-isolator Ch. 06 - Input
15 IN7+ Opto-isolator Ch. 07 + Input
16 IN7- Opto-isolator Ch. 07 - Input
Pin | Signal Description

1 IN8+ Opto-isolator Ch. 08 + Input
2 IN8- Opto-isolator Ch. 08 - Input
3 IN9+ Opto-isolator Ch. 09 + Input
4 INO- Opto-isolator Ch. 09 - Input
5 IN10+ Opto-isolator Ch. 10 + Input
6 IN10- Opto-isolator Ch. 10 - Input
7 IN11+ Opto-isolator Ch. 11 + Input

.l...l .l.l .l.l.l .l .l .l .I .l.l.l.l.l .l .l .I .I .l.l.l .l .l .l .I .l.l.l.l.l .l .l .I
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9

10
11
12
13
14
15
16

IN11-
IN12+
IN12-
IN13+
IN13-
IN14+
IN14-
IN15+
IN15-

Opto-isolator Ch

Opto-isolator Ch.
Opto-isolator Ch.
Opto-isolator Ch.
Opto-isolator Ch.
Opto-isolator Ch.
Opto-isolator Ch.
Opto-isolator Ch.
Opto-isolator Ch.

. 11 - Input
12 + Input
12 - Input
13 + Input
13 - Input
14 + Input
14 - Input
15 + Input
15 - Input

2. Output Signal Assignments

Pin | Signal Description

1 NOO Relay Ch. 00 - Output
2 COMO Relay Ch. 00 - Output
3 NO1 Relay Ch. 01 - Output
4 COM1 Relay Ch. 01 - Output
5 NO2 Relay Ch. 02 - Output
6 COM2 Relay Ch. 02 - Output
7 NO3 Relay Ch. 03 - Output
8 COM3 Relay Ch. 03 - Output
9 NO4 Relay Ch. 04 - Output
10 COM4 Relay Ch. 04 - Output
11 NO5 Relay Ch. 05 - Output
12 COMS5 Relay Ch. 05 - Output
13 NO6 Relay Ch. 06 - Output
14 COM6 Relay Ch. 06 - Output
15 NO7 Relay Ch. 07 - Output
16 COM7 Relay Ch. 07 - Output

DECISION GROUP
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Pin | Signal Description

1 NOS Relay Ch. 08 - Output
2 COMS8 Relay Ch. 08 - Output
3 NO9 Relay Ch. 09 - Output
4 COM9 Relay Ch. 09 - Output
5 NO10 Relay Ch. 10 - Output
6 COM10 | Relay Ch. 10 - Output
7 NO11 Relay Ch. 11 - Output
8 COM11 Relay Ch. 11 - Output
9 NOI12 Relay Ch. 12 - Output
10 COM12 | Relay Ch. 12 - Output
11 NO13 Relay Ch. 13 - Output
12 COM13 | Relay Ch. 13 - Output
13 NO14 Relay Ch. 14 - Output
14 COM14 | Relay Ch. 14 - Output
15 NOI15 Relay Ch. 15 - Output
16 COM15 | Relay Ch. 15 - Output

e e e " T e

10 DECISION GROUP
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CHAPTER 3
DIAGNOSTIC UNDER WINDOWS

USB Test Program.exe is a diagnostic program to test your
USB devices under Windows.

User can get USB Test Program.exe programs from Decision
Studio CD.

CHAPTER 4
SOFTWARE PROGRAMMING UNDER|
WINDOWS AND LINUX

Under Windows, we provide function library and dll file for
users to program the device in supported language. You can
find manual “USBDII_Manual.pdf” and demo code in
VB/VC/Delphi from Decision Studio CD.

Under Linux, we provide .c source to allow user directly to
access device. You can find manual and example in “dcihid-
0.5.4.tgz”.

DECISION GROUP - 11 - 11
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APPENDIX A
WARRANTY INFORMATION|

A.1 Copyright

Copyright DECISION COMPUTER INTERNATIONAL CO.,
LTD. /DECISION GROUP INC All rights reserved. No part of
SmartLab software and manual may be produced, transmitted,
transcribed, or translated into any language or computer
language, in any form or by any means, electronic, mechanical,
magnetic, optical, chemical, manual, or otherwise, without the
prior written permission of DECISION COMPUTER
INTERNATIONAL CO., LTD. /DECISION GROUP INC

Each piece of SmartLab package permits user to use SmartLab
only on a single computer, a registered user may use he
program on a different computer, but may not use the program
on more than one computer at the same time.

Corporate licensing agreements allow duplication and
distribution of specific number of copies within the licensed
institution. Duplication of multiple copies is not allowed
except through execution of a licensing agreement. Welcome
call for details.

A.2 Warranty Information

SmartLab warrants that for a period of one year from the date
of purchase (unless otherwise specified in the warranty
card) that the goods supplied will perform according to
the specifications defined in the user manual. Furthermore
that the SmartLab product will be supplied free from defects

.l...l .l.l .l.l.l.l.l .l .l .I .l.l.l.l.l .l .l .I .l.l .l.l.l.l.l .l .l .I .l.l.l.l.l .l .l .I.l.l .l.l.l
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in materials and workmanship and be fully functional under
normal usage.

In the event of the failure of a SmartLab product within
the specified warranty period, SmartLab will, at its option,
replace or repair the item at no additional charge. This
limited warranty does not cover damage resulting from
incorrect use, electrical interference, accident, or modification
of the product.

All goods returned for warranty repair must have the serial
number intact. Goods without serial numbers attached will not
be covered by the warranty.

The purchaser must pay transportation costs for goods returned.
Repaired goods will be dispatched at the expense of SmartLab.

To ensure that your SmartLab product is covered by the
warranty provisions, it is necessary that you return the
Warranty card.

Under this Limited Warranty, SmartLab's obligations will be
limited to repair or replacement only, of goods found to be
defective a specified above during the warranty period.
SmartLab is not liable to the purchaser for any damages or
losses of any kind, through the use of, or inability to use, the
SmartLab product. SmartLab reserves the right to determine
what constitutes warranty repair or replacement.

Return Authorization: It is necessary that any returned goods
are clearly marked with an RA number that has been issued by
SmartLab. Goods returned without this authorization will not
be attended to.

DECISION GROUP - 13 - 13
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APPENDIX B
DATA SHEET

SHARP PCB1T Series
High Density Mounting Type

PC817 SerieS Photocoupler

® Lead forming type (Itype ) and aping reel fype  (P'type ) arealso wvaibble. (PCEATWPCEITP )
we TUV (VDEOES4 ) approved type is also available as an option.
B Features B Applications
1. Ciarent tran=fer ratio

(CTR: MIN. 50% atIr=Smd Ve=3V)
2. High 1solafion voltage between input and

1. Computer terminals
2. System appliances, measmng mstruments
3. Regmsters, coplers, automatic vending

output (Ve © 5000V =} machimes
3. Compact dual-in-line packaze 4. Electric bome appliances, such as fan
PCB1T - 1-chanrel type heaters, ete.

PC&27 - 2-channel type

5. Siznal tansmassion between coowts of
PC837 - 3-channel type i

different potentials and mpedances
PCB47 - 4-chanrel type
4. Recogmized by UL. file Mo. E64380
B Outline Dimensions ( Unit - mm)
PC817
Intemai conn ecticn dagram
2a
=]
JTezes
| Dancee [ =
fI—— ©camose
i ozgeanfl & Emitter
8l . ul_'\. @) Colector
B=0M013"
intemal connection Intemal connection
diagram aagra™
Gonoeen eGe6e0 e
a7 [V VY VAVAVEY]
e R wlul
paemes Ieeaee0e
DEE Anode = =
m Gathode 3
@E0en e
Ee@ Collector 8240 | ~ A
762403 = T ]
al — 1 e [l ozs o[\
]JC- — =+ ol
5 /| [\ =
i = £ ]I ; 6= D13
R o o SOHE Emee
- GHEE Cotlecior

n he Emrce of COTIRNOn 3y OevCe speciLAIET Svaets, GAAFF 3es 20 rsponshilly hor 2ny fefects il o0 ecuDTeR: USig 2ny 0 SHARFE evices, Shown In Catage,
daa booits, T Confact SHARE In oo gatain e st vession of e e SpECHCion shests Befom wsing 2ny BHASFS devie

.l...l .l.l .l .l .l .l .I .l.l .l .l .l .I .I .l .l .l .l .l .I .l.l .l .l .l .l
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SHARD PCBAT Series SHARD PCE1T7 Series
W Absolute Maximum Ratings {Ta= 25°C) Fig. 2 Collector Power Dissipation vs. Fig. 3 Peak Forward Current vs. Duty Ratio
Ambient T at
Parameter Symbaol Bating Unit 2 poibolhhinf ek
Forward curent I 30 mi
“Peak farward ament Tru 1 A =
Tnput Flaverse volmge Vi [ v = s :E
Power dissipation P 0 oW F o
Collacror-eminer volmge Vem 35 v 4 T sm
Emiiter-collector voltaze Ve [ v _, 1 £ 1] =
il e e—— I 50 mh g &
Collector power dissipation Pe 150 mW i E
Tatal power dissipation P 200 W E oW =
“Tsalation volnge Vi 5000 Vi g ar o
Operating tempieranrs Tor =30 + 100 C Ly
Storage fenmperamre T - $51m 4125 c Lhe P % 3 = 0 1m 3y EFERE s wpl2 8
“Spldering tempearatme T 260 C ) - T' i N ; - '
| isinpriene T o Dhaly s
*1 Pul idth ==100ps, Dty ratio - (001 i e -
+1 4.3._‘:;;,3}‘-_ A.CJEI 1 E..)]-:mjn Fig. 4 Current Transfer Ratio vs. Fig. 5 Forward Current vs. Forward Voltage
*3 Far 10 seconds Forward Current
B Electro-optical Characteristics (Ta=25°C) - el S i
Parameter Syabal Conditos M. | TYR | MAX | Umt 7 w0 S Tl
Forward voitgze Ve - 12 14 v . : =
P Deak forward voltage Vi E 5 30 v 'f' L1 < = i e
Reverss curent I E & 10 pA 1 = = .".fJ'J:":'
Terminal capaciance C, - 30 150 F 10 - ,I'IJ|I
Output | Cedlector dark ouent T = 10-7 A B i v
“‘Current transfer mtio CTE. 30 (0] % . B 2 .
[ —— V oot = [ v S E . W}f
Transfer | Dsolation resistance R Sglee | 1 - A b ;i
charsc- | Floating capacitance Cr - 06 1] oF L
i | Cut-off Fequency £ == LR, 1000, - 36 - 10 - kHz 1 2 s W 50 o 65 L0 13 20 23 38 35
[ Fise time I . . - 4 13 us Forwad Ir Ak : 14
=W [e=2 = Fuwward virltage V p (V)
Response time | Fall s = V=1V, Ic=1mA R.= 1000 . 3 T s : . . Lag;: )
G = 5 Fig. & Collector Current vs. Fig. 7 Relative Current Transfer Ratio vs.
*4 Classificasion whla of current tansfar mtic i thown balow. Fig. 1 Forward Current ws. Collector-emitter Voltage Ambient Temperature
Ambient Temperature ks —T 158
&0 I = J0aA ., fu= 25 Is = SaA
Model No. Rank mark CTR. (%) 2 — — Vep=5W
PCBITA A 8010 150 s a o wPelMAX )
FCBITE E 130 10 260 \ + o s A —
PCBITC C 200 1o 4040 & e :
PCB1TD D 300 i 600 E ]
FCERTAR AaB 5010 250 : f/ I s E
FCASTEC Bort 1301030 \ § ol 2
PC®TCD Cal 200 o 50 3 f/ - |
PCE#TAC ABaC 8010400 : — =
PCA®7BD B,CaD 130 to 800 i
PCE®TAD ABCwD 3010600 : . T P TR T T T
PCE®T A, B, D or Mo 50 to 600 LB 1 B m m m s e el oy () - PErTIe———
#:loclordord Asbienl \emperatare T, (700

.l .I .l.l .l.l.l.l.l...l .l.l.l .l.l
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PCBAT Series

Fig. 8 Collector-emitter Saturation Voltage vs.

Ambient Temperature
016
Ip = 20mA
014
Ig=lmA

Colleanremitng senion witege ¥ oy (V1
=

Fig.10 Response Time vs. Load Resistance

500

200
10
50

Respmse ome (s |
T
1
|
|
T

=

0l

Losd sesistance By (ki)

Test Circuit for Response Time

® Flaase refer to the chapter “Precautons for Use ™

Fig. 9 Collector Dark Current vs.
Ambient Temperature

12

Collecee dark cument 1o A}

Fig.11 Frequency Response

Vel gan A, (8]

(%]

il 0 AT B 56000 1 SR W

o

Ambient isspersture T, {C)

] 0 ] 100

T

200

Fiegueney [ (KHz )

Fig.12 Collector-emitter Saturation
Voltage vs. Forward Current

L | . T
II A
==
\ l——— T
I
II u-._\_il——h_:“_——-
"o 5 10 5

Firwand cumess | p (mA)
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1 Form A Contact

Security Alamm System
UL File No. E147052

B COIL RATING (at 20 °()

cation for Fax Modem, Telscommunication,

USB 16 Channel Relay
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Mol Clail Nerrmiral Pick-Up Drop-Out: Miaxirmem Power
Voltage Resistance Current: Valtage Voltage Allowsabile Consumption
VDC) (Q=10%) frnA) (VDC) VD) Voltage (VDC) (mW)
5 500 10.0 3,75 0.6 15 50
12 1000 20 9.0 144 30 144
24 2150 12 180 288 44 268
B ORDERING INFORMATION
BRD-I.\T*}
Coil Voltage Option
See Coil Rating Nil:Stundard
D:With Diode
i

18 DECISION GROUP
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M SPECIFICATIONS

Contact Arrangement

1 Form &

Max. Carrying Current

Contact Material Ru/Rh
Contact Resistance Max. 150mE2 (initial)
Contact Rating Max. Switching Voltage 100vVDC
(at Resistive Load) Max. Switching Current 054
Max. Switching Power 10W (DC) / 10VA (AC)
1A

Diclectric Strength
Between Coil & Contact

Between Contacts

1400 VDC (1 minute )

250VDC {1 minute )

O perate Time

Max. 1.0m Sec.

Release Time

Max. 0.5m Sec.

Ambient Temperature

40 "C~+85 °C

Insulation Resis tance

Min. I00ME at S00VDC

Vibration Resistance

1.5mmD.A. 10-55HZ

Shock Functional

206G

Destruction

100G

Mechanical Life

1 x 10 operations (at no load)

Electrical Life

1 x 10¢ operations ( at mted load )

Ganeral Tolerance  +0.3

Weight Approx. 2g
DIMENSIONS(mm) WIRING DIAGRAM
{Bottom  View)
1 2‘ _E T
—kB—
_—.|"lﬁ'“-'~><- 6,204 ]L V'\"\—T
B A% 83
08 4
A1, o o | 026 PC board pattern (mm)
oas | . % (Bottom View)
'..__- B0, 8
p

147

15,24

General Tolerance +0.1
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ApPENDIX ¢ External Power Installation:

**Optional for Decision Group USB I/0O series of items

** The materials of the external power for Decision Group
USB I/0 series items are customer-self-supplied or optional
purchase, they are not covered in the standard package of

Decision Group USB I/O series items.

1. The Materials of the external power (customer-
self-supplied)

*5V /1A AC adapter (Power plug type is subject to the

different varieties in different country.).

e

20 DECISION GROUP - 20 -
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3. External Power Installation procedure:

To tight / loose

the terminal

* AC power cord with a minus

screwdriver.
2. Terminal blocks built-in on Decision Group USB
I/0 series of Items:

Plug the
terminal blocks

into the socket.

(PRO type
only)
e.g. PCB pluggable terminal blocks. (for PRO type only)
e e e e e e e e e e e e e e e e e e e e e e
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AV,
Fasten both 110 S o 8 ‘
) ON oy To confirm all
sides of the - e )
the switches
screws (PRO .
and jumper
type only) .
setting are
correct in
compliance
Attach the
black cord to
the SGND and
the red cord to
the EXT
DC+5V., as
well as the

signals cords

Connect your
device to the

computer with

a USB cable
Decision Group Inc.
Address: 4/F No. 31, Alle
Ming-Shan East Road Tz
BN e "
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