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CHAPTER 1
INTRODUCTION

The PCI 16 channels photo isolator input/output adapter is a 32
bits PCI bus board with Plug and Play (PnP) features, it is a
programmable 1/O interface card for PC/486, Pentium, or
compatibles. The PnP features let hardware configuration for
IRQ and 1/O address is detected by BIOS automatically, you
don’t need set switch and jumper.

The PCIl 16 channels photo isolator input/output adapter
provides 16 photo couple digital input/output channels, which
allow the input/output signals to be completely floated and
prevent the ground loop.

« The features of PCIl 16 channels photo isolator
input/output adapter are:

e 32 bits PCI bus with Plug and Play (PnP) features.

e Support 16 photo couple input/output channels.

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

16 LED correspond to 16 output ports activation status.
By using PC817 photo couple chips.

5000V isolation voltage.

Maximum load voltage is 30V.

Maximum 50mA forward input current.

Output voltage : Vcd = 35V, Vec = 6V, and maximum
collector current is 50mA. (Maximum current restrict
below 30mA.)
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e Voltage range from 0V to 30V, where 0 to 4V is OFF
and 5V to 30V is ON.

e Operating temperature range from 0 to 33C.

e Relative humidity rage from 0 to 90%.

s PACKAGE CONTENTS:

e SMARTLAB PCl bus 16 channels photo couple
input/output adapter.

e One flat cable.

e User’s manual.

e Warranty form.
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CHAPTER 2

T et ey oy % HARDWARE INSTALLATION

Your PCI bus 16 channels photo isolator input/output adapter is
designed to be inserted in any available PCI slot in your
PC/486, Pentium or compatibles. In order to gain access to the
expansion slots, follow the steps listed below:

1. Turn off all power to your computer and all peripheral
devices before installing your 16 channels photo
isolator input/output adapter.

Remove the cover of the computer.

3. Insert the 16 channels photo isolator input/output
adapter into any available PCI slot. Make sure the
adapter is firmly seated in the chosen slot.

Replace the cover of the computer.

Turn on the power of your computer, the PnP features
will recognize the 16 channels photo isolator
input/output adapter.

N

ok~
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CHAPTER 3
HARDWARE CONFIGURATION

Before you use the PCI 16 channels photo couple input/output
adapter, Please check our technical web site
http://www.smatlab.com. You must ensure that the 1/0 address
after boot your computer. Observe the figure in the follows, the
proper jumper settings for the 16 channels photo couple
input/output adapter is described in the following.

3.1 Switch Settings

oH1 2 3 d

Jalslsls

Card No 1 : All OFF

CardNo2:10N, 2, 3,4 0OFF
Card No3:20N, 1, 3,4 OFF
CardNo4:30N, 1, 2,4 OFF

The switch is used to identify card number. Please set card
number by card identifier switch, the PCI BIOS will assign pre-
allocated 1/0O address to each adapter. Please set different card
number to each adapter (do not duplicate card number setting).

3.2 1/O Address

The PnP feature will get base 1/0 address automatically, where
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Base Address + O:
Photo isolator output channel 1 to 16

15 14 13 12 11 10 9 8
| PBO7 | PBO6 | PBO5 | PBO4 | PBO3 [OPBO2| PB1 | PBOO |

7 6 5 4 3 2 1 0
| PAO7 [ PAOG | PAO5 | PAO4 | PAO3 | PAO2 | PAO1 | PAQO |

Base Address + 0:
Photo isolator input channel 1 to 16.

15 14 13 12 11 10 9 8
| PBI7 | PBI6 | PBIS | PBI4 | PBI3 | PBI2 | PBI1 | PBIO |

7 6 5 4 3 2 1 0
| PAI7 | PAI6 | PAI5 | PAI4 | PAI3 | PAI2 | PAIL | PAIO |
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3.3 Connector Assignments 29 PBO -05- | Opto-isolator Ch. 13 - Output
30 PBO -06+ | Opto-isolator Ch. 14 + Output
1. DB 37/M Connector Pin Assignments (J2) 31 PBO -06- | Opto-isolator Ch. 14 - Output
The photo isolator output signal is assigned in the DB37/M 32| PBO-07+ | Opto-isolator Ch. 15 + Output
(J2) connector, its pin assignments are show in the below. gj Egg 'gg; 88:8':28:::8: gﬂ 12 ;%“Jf’p”utt
Bin Single Description gg KI%O 08 Opto-isolator Ch. 16 - Output
1 PAO-01+ | Opto-isolator Ch. 01 + Output 37 NC
2 PAO -01- | Opto-isolator Ch. 01 - Output
3 PAO -02+ | Opto-isolator Ch. 02 + Output
4 PAO -02- | Opto-isolator Ch. 02 - Output 2. Flat Cable _ _
5 PAO -03+ | Opto-isolator Ch. 03 + Output There is one flat cable that contains one 40-p|n. connector at
6 PAO -03- | Opto-isolator Ch. 03 - Output one side, and one DB37 connector at another side. The flat
7 PAO -04+ | Opto-isolator Ch. 04 + Output cable can be connected to DB37 (J2) connector to let user use
8 PAO -04- | Opto-isolator Ch. 04 - Output 40-pin signal directly. The pin assignments of 40-pin on the flat
9 PAO -05+ | Opto-isolator Ch. 05 + Output cable are show in the below.
10 PAO -05- | Opto-isolator Ch. 05 - Output
11 PAO -06+ OptO'iSOIator Ch 06 + Output Pln S|ng|e Description
12 PAO -06- | Opto-isolator Ch. 06 - Output 1 PAO-01+ | Opto-isolator Ch. 01 + Output
13 PAO -07+ | Opto-isolator Ch. 07 + Output 3 PAO -01- | Opto-isolator Ch. 01 - Output
14 PAO -07- | Opto-isolator Ch. 07 - Output 5 PAO -02+ | Opto-isolator Ch. 02 + Output
15 PAO -08+ | Opto-isolator Ch. 08 + Output 7 PAO -02- | Opto-isolator Ch. 02 - Output
16 PAO -08- | Opto-isolator Ch. 08 - Output 9 PAO -03+ | Opto-isolator Ch. 03 + Output
17 NC 11 PAO -03- | Opto-isolator Ch. 03 - Output
18 NC 13 PAO -04+ | Opto-isolator Ch. 04 + Output
19 |INC _ 15 | PAO-04- | Opto-isolator Ch. 04 - Output
20 PBO-01+ | Opto-isolator Ch. 09 + Output 17 PAO -05+ | Opto-isolator Ch. 05 + Output
21 PBO -01- | Opto-isolator Ch. 09 - Output 19 PAO -05- | Opto-isolator Ch. 05 - Output
22 PBO -02+ | Opto-isolator Ch. 10 + Output 21 PAO -06+ | Opto-isolator Ch. 06 + Output
23 PBO -02- | Opto-isolator Ch. 10 - Output 23 PAO -06- | Opto-isolator Ch. 06 - Output
24 PBO -03+ | Opto-isolator Ch. 11 + Output 25 PAO -07+ | Opto-isolator Ch. 07 + Output
25 PBO -03- | Opto-isolator Ch. 11 - Output 27 PAO -07- | Opto-isolator Ch. 07 - Output
26 PBO -04+ | Opto-isolator Ch. 12 + Output 29 PAO -08+ | Opto-isolator Ch. 08 + Output
27 PBO -04- | Opto-isolator Ch. 12 - Output 31 PAO -08- | Opto-isolator Ch. 08 - Output
28 PBO -05+ | Opto-isolator Ch. 13 + Output 33 NC
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35
37
2

4

6

8

10
12
14
16
18
20
22
24
26
28
30
32
34
36

NC

NC

PBO-01+
PBO -01-
PBO -02+
PBO -02-
PBO -03+
PBO -03-
PBO -04+
PBO -04-
PBO -05+
PBO -05-
PBO -06+
PBO -06-
PBO -07+
PBO -07-
PBO -08+
PBO -08-
NC

NC

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

09 + Output
09 - Output
10 + Output
10 - Output
11 + Qutput
11 - Output
12 + Qutput
12 - Output
13 + Qutput
13 - Output
14 + Qutput
14 - Output
15 + Output
15 - Output
16 + Qutput
16 - Output
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3. 40-PIN Connector Pin Assignments (J1)
The photo isolator input signal is assigned in 40 pin (J1)
connector, its pin assignments are show in the below.

Pin Single Description

1 PAI-01+ Opto-isolator Ch. 01 + Input
3 PAI -01- Opto-isolator Ch. 01 - Input
5 PAI -02+ | Opto-isolator Ch. 02 + Input
7 PAI -02- Opto-isolator Ch. 02 - Input
9 PAI -03+ | Opto-isolator Ch. 03 + Input
11 PAI -03- Opto-isolator Ch. 03 - Input
13 PAI -04+ | Opto-isolator Ch. 04 + Input
15 PAI -04- Opto-isolator Ch. 04 - Input
17 PAI -05+ | Opto-isolator Ch. 05 + Input
19 PAI -05- Opto-isolator Ch. 05 - Input
21 PAI -06+ | Opto-isolator Ch. 06 + Input
23 PAI -06- Opto-isolator Ch. 06 - Input
25 PAI -07+ | Opto-isolator Ch. 07 + Input
27 PAI -07- Opto-isolator Ch. 07 - Input
29 PAI -08+ | Opto-isolator Ch. 08 + Input
31 PAI -08- Opto-isolator Ch. 08 - Input
33 NC

35 NC

37 NC

2 NC

4 PBI-01+ Opto-isolator Ch. 09 + Input
6 PBI -01- Opto-isolator Ch. 09 - Input
8 PBI -02+ | Opto-isolator Ch. 10 + Input
10 PBI -02- Opto-isolator Ch. 10 - Input
12 PBI -03+ | Opto-isolator Ch. 11 + Input
14 PBI -03- Opto-isolator Ch. 11 - Input
16 PBI -04+ | Opto-isolator Ch. 12 + Input
18 PBI -04- Opto-isolator Ch. 12 - Input
20 PBI -05+ | Opto-isolator Ch. 13 + Input
22 PBI -05- Opto-isolator Ch. 13 - Input
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24 PBI -06+ | Opto-isolator Ch. 14 + Input 17 NC
26 PBI -06- Opto-isolator Ch. 14 - Input 18 NC
28 PBI -07+ | Opto-isolator Ch. 15 + Input 19 NC
30 PBI -07- Opto-isolator Ch. 15 - Input 20 NC

32 PBI -08+ | Opto-isolator Ch. 16 + Input 21 PBI-01+ Opto-isolator Ch. 09 + Input

34 PBI -08- | Opto-isolator Ch. 16 - Input 22 PBI -01- Opto-isolator Ch. 09 - Input

36 NC 23 PBI -02+ | Opto-isolator Ch. 10 + Input

NC 24 PBI -02- Opto-isolator Ch. 10 - Input

NC 25 PBI -03+ | Opto-isolator Ch. 11 + Input

NC 26 PBI -03- Opto-isolator Ch. 11 - Input

27 PBI -04+ | Opto-isolator Ch. 12 + Input

4. Flat Cable 28 PBI -04- | Opto-isolator Ch. 12 - Input

29 PBI -05+ | Opto-isolator Ch. 13 + Input
30 PBI -05- Opto-isolator Ch. 13 - Input
31 PBI -06+ | Opto-isolator Ch. 14 + Input
32 PBI -06- Opto-isolator Ch. 14 - Input

There is one flat cable that contains one 40-pin connector at
one side, and one DB37 connector at another side. The flat
cable can be connected to 40-pin (J1) connector to let user use

DB37 signal directly. The pin assignments of DB37 on the flat 33 PBI-07+ | Opto-isolator Ch. 15 + Input
cable are show in the below. 34 | PBI-07- | Opto-isolator Ch. 15 - Input
35 PBI -08+ | Opto-isolator Ch. 16 + Input
Pin | Single Description 36 PBI -08- | Opto-isolator Ch. 16 - Input
1 PAI-01+ Opto-isolator Ch. 01 + Input 37 NC
2 PAI -01- Opto-isolator Ch. 01 - Input
3 PAI -02+ | Opto-isolator Ch. 02 + Input
4 PAI -02- Opto-isolator Ch. 02 - Input
5 PAI -03+ | Opto-isolator Ch. 03 + Input
6 PAI -03- Opto-isolator Ch. 03 - Input
7 PAI -04+ | Opto-isolator Ch. 04 + Input
8 PAI -04- Opto-isolator Ch. 04 - Input
9 PAI -05+ | Opto-isolator Ch. 05 + Input

10 PAI -05- Opto-isolator Ch. 05 - Input
11 PAI -06+ | Opto-isolator Ch. 06 + Input
12 PAI -06- Opto-isolator Ch. 06 - Input
13 PAI -07+ | Opto-isolator Ch. 07 + Input
14 PAI -07- Opto-isolator Ch. 07 - Input
15 PAI -08+ | Opto-isolator Ch. 08 + Input
16 PAI -08- Opto-isolator Ch. 08 - Input
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3.4 Loopback Diagnostic

To test your 16 channel photo isolator input/output card, we
recommend you use loopback circuit shown in below. Where
IA*+ means input channel+ and IA*- means input channel-,
OA*+ means output channel+ and OA*- means output channel-.
* means channel number. Please note that, if you use 1A2+, you
must connect its pair IA2- ...,otherwise if may short the circuit.

In this experiment, if VCC larger than 10V, then it input HIGH
to input channel, otherwise it input LOW; your program can
get this digital signal easily. If no VCC voltage input, the
output channel will be loopback to input channel, it means
when output HIGH then input channel get HIGH, when output
LOW then input channel get LOW.
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Date:  21-Dec-2002
File:  \\192.168.2.2\mir
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APPENDIX A
WARRANTY INFORMATION

A.1 Copyright

Copyright DECISION COMPUTER INTERNATIONAL CO.,
LTD. 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.

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.
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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 inthe user manual. Furthermore
that the SmartLab product will be supplied free from defects
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
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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.
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APPENDIX B
DATA SHEET

SHARP PCB17 Series

PC817 Series High Density Moundng Typs

# Lead forming type (1 type ) and taping reel type  { Prype | ane also available, ( PCE1TWPCBITP |
## TV (VDEOSS4 | appeoved type in also available as 0 oplion,

W Features W Applications
1. Current transfer ratio 1. Computer terminals
(CTR: MIN. 50% at I, = SmA Vee=5V) 2. System appliances, measuring instruments
2. High isolation voltage between mput and 3. Registers, copiers, amomatic vending
output (Vie: 5000V ) machines
3. Compact dual-in-line package 4. Electric home appliances, such as fan
PCBAT : 1-channel type hecaters, cic

PCB27 : 2-channel type
PCB37 : 3channel type
PCBAT : 4-channel type
4. Recognized by UL, file No. E64380

N Outline Dimensions

5. Signal transmission between circuits of
ifferent potentials and impedances

A Unit : mm)
PCBAT
Itenrial eopeten caram
CTR
ek mark |
Anode mark
83 o
Carcde
S0 Emiter
B8 Cotecir

PCEIT
Pt conracton
E. 25400 Sagan | o 2maesn
lal coeasa Ee| y
giuo.ﬁ_?l_g &3 I 7t gleﬁgcﬁﬁoﬁc I ]?_?00‘3‘_'.] s
S W A/ AL\ Ry EalE
L| &3 =} &il: B b eV Vs Uy
Lﬂgig!g P A4
et AP S ae Tcae 6800
ojleos a0 TAD Avcte
o @ Emtr Lazie
S B Cotector :-o-'-R 1
1a7gs i L 1=
A e
F S 1
Ry R = L
[} Jirs A ¥ peonn
R ¥ T oln - —

E. Ty e—p——
bk, e Corta SHAFP ke k. e e of o S NP e o e, iy AR o
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SHARP PCB1T Series
Fig. 2 Collector Power Dissipation vs. Fig. 3 Peak Forward Current vs. Duty Ratio
Amblent Temperature
E ]
i =iy
T . iy
SHARP PCB17 Saries § z
i \\ |
W Absolute Maximum Ratings {Ta=25C) E \ E
Parmter Symbal Raung Linit a &
Forward current L 50 mA . A i
TPeak 159 ] A
o [ everss voltage v ® v :
Power dissipation r o W n X om0 W
Collectrr-cmitter voltage Ve 35 v I Aot s T, (°C)
Emitter-collocter vobiage Vi 13 hJ 1 Fig. 4 Current Transfer Ratio vs. Fig. 5 Forward Current vs. Forward Voltage
’ Colloctar eusvem I 50 mA Forward Current
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| 3 e 1 sormd H i
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foewnrd \.\". :..ﬂi::.\ : 30 ¥ 1 i n ] 0 &) 18 13 6 25 18 1S
Prak voleage .» = = -
g [ everse curment [ Va=dv = = L} BA Whosand mome | AL Forwand velisge Vy 1V}
“Terminal capucitance [ W, = Ikl - » 0 | pF Fig. & Collector Current vs., Fig. 7 Relative Current Transfer Ratio vs.
Outpt | Calloctar dark carrent lem Vien =2 - - o A Collector-amitter Voltage Ambient Temporature
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Tramsfer | Bolation resistanos Roo DCSO0Y. 40 10 6% RH Axlo® | W' - '] Ty TR 3
chasac- | Floating capacitance € V=0, = IMis 2 0% L] I w5 4 o
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Application Circuits
SHARP
Fig. B Collector-emitter Saturation Voltage vs. NOTICE
; @®The circuit application examples in this publication are provided to explain representative applications of
SHARP devices and are aot infended to guarantee any circuit design or license any intellectual property
[ e rights. SHARP takes o responsibility for asy problenss related to sy intellertual property right of 3
- hird party resulting froe the use of SHARP's drvices.
a @Contact SHARP in order to obtai the latest device specification sheets before using any SHARP device.
/

SHARP reserves the right to make changes in the specifications, characteristics, data, materials,
structure, and other contents described herein at any time without notice in order to improve design or
reliability. Manufacturing locations are also subject to change without notice.

®0bscrve the following points when using any devices in this publication. SHARP takes no responsibility
for damage caused by improper use of the devices which does not meet the conditions and absahute

maximum ratings to be used specified in the relevant specification sheet nor mect the fallowing
conditions:

() The devices in this publication are designed for use i ' desi
COMPUETs.

Coleon i samrin vobtage Vi 1)
B

such ax
s 7] RS TR ]

Ao g ¥, (01

— Personal

— Oifice sutomation eq)

~ Telecommunication mlrmrnl [terminal]

= Test aml measurement equipment.

— Industrial control

— Audio visual equipment

— Cansumer

(H)Measures such as fall-safe function and redundant design should be taken to ensure rellability and
safety when SH.A.IIP devices are used for or in connection with equipment that requires higher
reliability such

Wummmmrpm:ahmwummmm:
= Traffic signals

Fig.10 Response Time vs. Load Resistance

PR

Bow usy s BN

= Various safety devices, etc.
(i) SHARF devices shall not be used for or in with equi that requires an
high bevel of reliability and safely such as:
= Space applications
g e et ~ Telecommunication equipment [inmk lines]
Lo et B, 1823 Tregieiey £ 1) — Nuclear power control equipment
Fig.12 Collector-emitter Saturation -Nedkal;ﬂwmﬂiuwmnenmm{u';;uw e -
‘oltage vs. Farward Current ®Caontact o WRmmhﬁm- intending to use levices for any "specific®
e e ol these e by SHARP or when it s unclesr which category mentioned
Tus2rg above controls the intended use.
@I the SHARP devices listed in this pablication fall within the scope of strategic products described in the
mA Foreign Exchange and Forcign Trade Control Law of Japan, it s noccssary to obtain approval to cxport
— Wy such SHARP devices.

i

mhwﬂmuwemmudmrwuw with all rights reserved. Under
the copyright laws, no part of this publi may be in any form or by any
mmdmnrned:mnl.hrwww mdhnlrwhllﬂ.wﬁhmmcewwﬂum
permission of SHARP. Express wrilten permission is abso required before any use of this publication
may be marde by a third party.
#Cantact and consult with a SHARP representative if there are any questions about the contents of this
— publication.

Collassar-amirent natarstbon vEps Vg (V)
-
- 7

® Please refer to the chapter * Precautions for Use ™
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