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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 I/O interface card for PC/486, Pentium, or
compatibles. The PnP features let hardware configuration for
IRQ and I/O address is detected by BIOS automatically, you
don’t need set switch and jumper.

The PCI 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 PCI 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.

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 input current.

Voltage range from OV to 30V, where 0 to 3V is OFF
and 5V to 30V is ON.

Operating temperature range from 0 to 33C.
¢ Relative humidity rage from 0 to 90%.
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% PACKAGE CONTENTS:

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

e User’s manual.

e  Warranty form. i
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CHAPTER 2
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.

2. 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.

4. Replace the cover of the computer.

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

ol 2 3 d

Jalslsls

Card No 1 : All OFF

Card No2: 10N, 2, 3,4 OFF
Card No 3:2ON, 1, 3, 4 OFF
Card No4:3 ON, 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 I/O address to each adapter. Please set different card
number to each adapter (do not duplicate card number setting).

3.2 1/0 Address

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

15 14 13 12 11 10 9 8
| OP16 | OP15 | OP14 | OP13 | OP12 | OP11 | OP10 | OP9 |

7 6 5 4 3 2 1 0
| OPS | OP7 | OP6 | OP5 | OP4 | OP3 | OP2 | OP1 |

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

15 14 13 12 11 10 9 8
| IN16 | IN15 | IN14 | IN13 | IN12 | IN11 | IN10 | IN9 |

7 6 5 4 3 2 1 0
| IN§ | IN7 | IN6 | IN5 | IN4 | IN3 | IN2 | INI |

Base Address + 0:
Photo isolator output channel 1 to 16

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

7 6 5 4 3 2 1 0
| PAO7 | PAO6 | PAOS | PAO4 | PAO3 [ PAO2 | PAO1 | PAOO |

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

15 14 13 12 11 10 9 8
PBI7 | PBI6 | PBIS | PBI4 | PBI3 | PBI2 | PBII | PBIO |
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3.3 Connector Assignments
7 6 5 4 3 2 | 0
| PAI7 | PAI6 | PAI5S | PAI4 | PAI3 | PAI2 | PAIl | PAIO |
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1. DB 37 Connector Pin Assignments (J1)

Pin | Single Description

1 OP-01+ Opto-isolator Ch. 01 + Output
2 OP-01- Opto-isolator Ch. 01 - Output
3 OP-02+ Opto-isolator Ch. 02 + Output
4 OP02- Opto-isolator Ch. 02 - Output
5 OP-03+ Opto-isolator Ch. 03 + Output
6 OP-03- Opto-isolator Ch. 03 - Output
7 OP-04+ Opto-isolator Ch. 04 + Output
8 OP-04- Opto-isolator Ch. 04 - Output
9 OP-05+ Opto-isolator Ch. 05 + Output
10 OP-05- Opto-isolator Ch. 05 - Output
11 OP-06+ Opto-isolator Ch. 06 + Output
12 OP-06- Opto-isolator Ch. 06 - Output
13 OP-07+ Opto-isolator Ch. 07 + Output
14 OP-07- Opto-isolator Ch. 07 - Output
15 OP-08+ Opto-isolator Ch. 08 + Output
16 OP-08- Opto-isolator Ch. 08 - Output
17 NC

18 NC

19 NC

20 NC

21 OP-09+ Opto-isolator Ch. 09 + Output
22 OP-09- Opto-isolator Ch. 09 - Output
23 OP-10+ Opto-isolator Ch. 10 + Output
24 OP-10- Opto-isolator Ch. 10 - Output
25 OP-11+ Opto-isolator Ch. 11 + Output
26 OP-11- Opto-isolator Ch. 11 - Output
27 OP-12+ Opto-isolator Ch. 12 + Output
28 OP-12- Opto-isolator Ch. 12 - Output
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29
30
31
32
33
34
35
36
37

OP-13+
OP-13-
OP-14+
OP-14-
OP-15+
OP-15-
OP-16+
OP-16-
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.

13 + Output
13 - Output
14 + Output
14 - Output
15 + Output
15 - Output
16 + Output
16 - Output

2. DB 37 Connector Pin Assignments (J2)

Pin Single Description

1 IN-O1+ Opto-isolator Ch. 01 + Input
2 IN-01- Opto-isolator Ch. 01 - Input
3 IN-02+ Opto-isolator Ch. 02 + Input
4 INO2- Opto-isolator Ch. 02 - Input
5 IN-03+ Opto-isolator Ch. 03 + Input
6 IN-03- Opto-isolator Ch. 03 - Input
7 IN-04+ Opto-isolator Ch. 04 + Input
8 IN-04- Opto-isolator Ch. 04 - Input
9 IN-05+ Opto-isolator Ch. 05 + Input
10 IN-05- Opto-isolator Ch. 05 - Input
11 IN-06+ Opto-isolator Ch. 06 + Input
12 IN-06- Opto-isolator Ch. 06 - Input
13 IN-07+ Opto-isolator Ch. 07 + Input
14 IN-07- Opto-isolator Ch. 07 - Input
15 IN-08+ Opto-isolator Ch. 08 + Input
16 IN-08- Opto-isolator Ch. 08 - Input
17 NC

18 NC

19 NC

20 NC

21 IN-09+ Opto-isolator Ch. 09 + Input
22 IN-09- Opto-isolator Ch. 09 - Input
23 IN-10+ Opto-isolator Ch. 10 + Input
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24 IN-10- Opto-isolator Ch. 10 - Input
25 IN-11+ Opto-isolator Ch. 11 + Input
26 IN-11- Opto-isolator Ch. 11 - Input
27 IN-12+ Opto-isolator Ch. 12 + Input
28 IN-12- Opto-isolator Ch. 12 - Input
29 IN-13+ Opto-isolator Ch. 13 + Input
30 IN-13- Opto-isolator Ch. 13 - Input
31 IN-14+ Opto-isolator Ch. 14 + Input
32 IN-14- Opto-isolator Ch. 14 - Input
33 IN-15+ Opto-isolator Ch. 15 + Input
34 IN-15- Opto-isolator Ch. 15 - Input
35 IN-16+ Opto-isolator Ch. 16 + Input
36 IN-16- Opto-isolator Ch. 16 - Input
37 NC

3. DB 37/M Connector Pin Assignments (J1)

Pin Single Description

1 PAO-01+ | Opto-isolator Ch. 01 + Output
2 PAO -01- | Opto-isolator Ch. 01 - Output
3 PAO -02+ | Opto-isolator Ch. 02 + Output
4 PAO -02- | Opto-isolator Ch. 02 - Output
5 PAO -03+ | Opto-isolator Ch. 03 + Output
6 PAO -03- | Opto-isolator Ch. 03 - Output
7 PAO -04+ | Opto-isolator Ch. 04 + Output
8 PAO -04- | Opto-isolator Ch. 04 - Output
9 PAO -05+ | Opto-isolator Ch. 05 + Output
10 PAO -05- | Opto-isolator Ch. 05 - Output
11 PAO -06+ | Opto-isolator Ch. 06 + Output
12 PAO -06- | Opto-isolator Ch. 06 - Output
13 PAO -07+ | Opto-isolator Ch. 07 + Output
14 PAO -07- | Opto-isolator Ch. 07 - Output
15 PAO -08+ | Opto-isolator Ch. 08 + Output
16 PAO -08- | Opto-isolator Ch. 08 - Output
17 NC

18 NC
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19 NC 14 PAI -07- Opto-isolator Ch. 07 - Input

20 PBO-01+ | Opto-isolator Ch. 09 + Output 15 PAI-08+ | Opto-isolator Ch. 08 + Input

21 PBO -01- | Opto-isolator Ch. 09 - Output 16 PAI -08- Opto-isolator Ch. 08 - Input

22 PBO -02+ | Opto-isolator Ch. 10 + Output 17 NC

23 PBO -02- | Opto-isolator Ch. 10 - Output 18 NC

24 PBO -03+ | Opto-isolator Ch. 11 + Output 19 NC

25 PBO -03- | Opto-isolator Ch. 11 - Output 20 NC

26 PBO -04+ | Opto-isolator Ch. 12 + Output 21 PBI-01+ Opto-isolator Ch. 09 + Input

27 PBO -04- | Opto-isolator Ch. 12 - Output 22 PBI -01- Opto-isolator Ch. 09 - Input

28 PBO -05+ | Opto-isolator Ch. 13 + Output 23 PBI-02+ | Opto-isolator Ch. 10 + Input

29 PBO -05- | Opto-isolator Ch. 13 - Output 24 PBI -02- Opto-isolator Ch. 10 - Input

30 PBO -06+ | Opto-isolator Ch. 14 + Output 25 PBI -03+ Opto-isolator Ch. 11 + Input

31 PBO -06- | Opto-isolator Ch. 14 - Output 26 PBI -03- Opto-isolator Ch. 11 - Input

32 PBO -07+ | Opto-isolator Ch. 15 + Output 27 PBI -04+ | Opto-isolator Ch. 12 + Input

33 PBO -07- | Opto-isolator Ch. 15 - Output 28 PBI -04- Opto-isolator Ch. 12 - Input

34 PBO -08+ | Opto-isolator Ch. 16 + Output 29 PBI-05+ | Opto-isolator Ch. 13 + Input

35 PBO -08- | Opto-isolator Ch. 16 - Output 30 PBI -05- Opto-isolator Ch. 13 - Input

36 NC 31 PBI -06+ | Opto-isolator Ch. 14 + Input

37 NC 32 PBI -06- Opto-isolator Ch. 14 - Input
33 PBI -07+ Opto-isolator Ch. 15 + Input

4. 40-PIN Connector Pin Assignments (J2) 34 | PBI-07- | Opto-isolator Ch. 15 - Input
35 PBI -08+ | Opto-isolator Ch. 16 + Input

Pin Single Description 36 PBT -08- Opto-isolator Ch. 16 - Input

1 PALOI+ | Opto-isolator Ch. 01 + Input 37| NC

2 PAI-01- | Opto-isolator Ch. 01 - Input 38 |NC

3 PAI-02+ | Opto-isolator Ch. 02 + Input 39 NC

4 PAI-02- | Opto-isolator Ch. 02 - Input 40 |NC

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
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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 in the 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 1s 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

e e

16 pECISION Computer International



Operations Manual 16 Channel Photo Isolator Operations Manual 16 Channel Photo Isolator

Input/Output card Input/Output card
O O O N O N N N NN NN NN O O O N O N N N NN NN NN

SmartLab product. APPENDIX B

SmartLab reserves the right to determine what  constitutes DATA SHEET
warranty repair or replacement.

SHARP PC817 Series
Return Authorization: It is necessary that any returned goods PC817 Series High Density Mounting Type
are clearly marked with an RA number that has been issued by oo e Yttt i A R
. . . . . ## TUV (VDEOSS4 ) approved type is also available as an option. ‘
SmartLab. Goods returned without this authorization will not e e
1. Current transfer ratio . Computer terminals
be attended to. emsigeiestmn L, L o R
2. High isolation voltage between input and 3. Registers, copiers, automatic vending
output (Viw: 5000V 1) machines
3. Compact dual-in-line package 4. Electric home appliances, such as fan
PCB817 : I-channel type heaters, efc.
PC827 : 2-channel type 5. Signal transmission between circuits of
PC837 : 3-channel type different potentials and impedances
PCB847 : 4-channel type
4. Recognized by UL, file No. E64380
M Outline Dimensions ( Unit : mm)
S Internal connection di:
2542025 iagram internal connection diagram
& o (oK) BQ O
(o~} D2RD gy awvde
Q@@ Cathoge
& Emitter
|Zg2202 | ®® Collector
/{oze+0r i
ol 8
0=01 13°
) S u!;:;nas: ‘connection "y 77‘&,0 - ‘;::;::1 connection
HARG o 600900 | foldencono
4 sow ® 066
e
oz 880 e
@@(?"(ic\fedm
%n] Z‘:’I 1‘.7‘7‘05 3»4 I =
S = = Ni» A ‘\ 8=01t013"
£ 1l gase = Bt QOOE Eniter
DR Coiector
|data ook, efc. Contact SHARP L SHARP's device. A e
e e e e e e e e e e e e e e e e e e e e e e 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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SHARP =
PC817 Series
Fig. 2 Collector Power Dissipation vs. Fig. 3 Peak Forward Current vs. Duty Ratio
Ambient Temperature
200
2 -
Taw i
SHARP PCB17 Series £ 3
£ =
< £
M Absolute Maximum Ratings (Ta=25"C) g \ g
Parameter Symbol Rating Unit _; \ 3
Forward current I S0 mA £ 2 3
; “IPeak forward current [ 1 A g &
s Reverse voltage Ve 6 v
Power dissipation P 70 mW ST S
Collector-emitter voltage Vew 35 v Awmbient tempensture T, (°C) Duty ratio
itte: : v
E\m\h:r-collm voltage v luw s‘; = Fig. 4 Current Transfer Ratio vs.
‘ollector current I Forward Current
Collector power dissipation Pc 150 mW =
“Total power dissipation Pu 200 mw Veu=sv
“lsolation voltage Vi 5000 Vem 5 Rhgic
Operating To: 3000 +100 50 =
Storage temperature T 55t 1125 10 g T
“Soldering temperature __ Tos 20 < - -
&
*1 Pulse width <=100ys, Duty ratio : 0.001 8
240 10 60%RH, AC for 1 minute g
+3 For 10 secouds ]
H Electro-optical Characteristics (Ta=25C) 3
Parameter Symbol Conditions MIN. | TYP. | MAX. | Uait 7
Forward voltage Vi 1= 20mA - 12 14 v o
=y Peak forward voltage Vin Ing=05A - - 30 v 1 2 0 0 15 20 25 30
P ™ Reverse current [ - - 10 nA Eoceowd clemet L ¢ (axh); Fooward voltage Vi (V)
Termi S 5 Y = 3 250 oF 5
fesinisal g © T Fig. 6 Collector Current vs. Fig. 7 Relative Current Transfer Ratio vs.
Output | Collector dark current leo | Ve=20V - - Collector-emitter Voltage Ll =
“Cunent transfer ratio CTR__| Ir=5mA V=5V 50 - 600 % i . mperatu
Collectoremitter atuation vltge Ve | le=20mA, L= ImA - 01 02 v 16 = 30m \ | m=2se I = smA
“Transfer |_Isolation resistance Ruo | DCSOOV. 4010 60%RH 5510 | 10" - Q s — = - Veu =5V
charac- | Floating capacitance Cr V=10,1= Mtz - 06 10 pF - ¥ 2 MAX.) £
teristics | Cut-off froquency 73 Va-SV.0=2aAR.= 0038 Z 30 : Kz i 4 E
[ Rise time t < 4 18 us o =
ponse ti Vee=2V,c=2mA, Ru= 1000
Respomse e | iiome | __tr & g = Z 3 13 s i - E
] 1mA |1 i
4 Classification table of current transfer ratio is shown below. Fig. 1 Forward Current vs. 5 __,——r‘r‘ H
Ambient Temperature % 10 :
0 = S 3
‘Model No. Rank mark CIR (%) 2
PCB17A A 30 10 160 | 1
PCB178 B 130 t0 260 = TR Ko — —
PC817C i 200 10 400 Yt Collector-emitter voltage V. ¢y; (V) Ambient temperature T , (°C)
PC817D D 300 10 600 &
PCB#7AB AorB 5010260 I
PCB%7BC BorC 130 10 400 3
PCB#7CD CorD 200 to 600 E 2l
PCB#TAC A, BorC 80 to 400 &
PC8:+7BD B,CorD 130 0 600 S
PCB#7AD A.B,CorD 8010600 @
PC8#7 A8.CDorNomatk 50 to0 600 S35 0 25 s 75 W0 1
®:lor2or3ord Ambient temperature T, {'C)
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Application Circuits
SHARP PC817 Series
Fig. B Collector-emitter Saturation Voltage vs. Fig. 9 Collector Dark Current vs. NOTICE
Ambient Temperature i abient Temps(eiyre @The circuit application examples in this publication are provided to explain representative applications of
o i SHARP devices and are not intended to guarantee any circuit design or license any intellectual property
5 fu=ZomA b gy rights. SHARP takes no respousibility for any problems related to any intellectual property right of a
H le=ima s third party resulting from the use of SHARP's devices.
= L @Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
% P e s SHARP reserves the right to make changes in the specifications, characteristics, data, materials,
g : s structure, and other contents described herein at any time without notice in order to improve design or
£ % 15 7 reliability. Manufacturing locations are also subject to change without notice.
a —] @0bserve the following points when using any devices in this publication. SHARP takes no responsibility
H i 10-° for damage caused by improper use of the devices which does not meet the conditions and absolute
g X 8 . maximum ratings to be used specified in the relevant specification sheet nor meet the following
k] L conditions:
8w (@) The devices in this publication are designed for use in general electronic equipment designs such as:
o L L e s 7510 ~ Personal computers
I el Ante T, ) Sl e e
Fig.10 Response Time vs. Load Resistance Fig.11 Frequency Response _”'l:ds‘: :{:Ln:;:s;\;‘lemenl equipment
o — Audio visual equipment
L Ic=2mA — Consumer electronics
0 T, =25C (ii)Measures such as fail-safe function and redundant design should be taken to ensure reliability and
<A: safety when SHARP devices are used for or in connection with equipment that requires higher
~ —\; reliability such as:
= E— 000} — Transportation control and safety equipment (i.e., aircraft, trains, automobiles, etc.)
= [T[§ia — Traffc signals
g o= (R — Gas leakage sensor breakers
2 — Alarm equipment
2 — Various safety devices, etc.
20| (i) SHARP devices shall not be used for or in ion with equi that requires an ly
high level of reliability and safety such as:
s e — Space applications i
J = — Telecommunication equipment [trunk lines]
e (1) Frowesty f{EHE) — Nuclear power control equipment
Fig.12 Collector-emitter Saturation = Medical mmer life support equipment (e-zi,. scubﬁ)l-mI AR D
e . Forward Current @Contact a S representative in advance when intending to use levices for any "specifi
est Glrouit for Responss Tinte et ications other than those by SHARP or when it is unclear which category mentioned
Wil z Tam 22 above controls the inteaded use.
Veg ot is ~05mA @lfthe SHARP devices listed in this publication fall within the scope of strategic products described in the
Input Ry RF Ouput 0% 2 - \ '™ Foreign Exchange and Foreign Trade Control Law of Japan, it is necessary to obtain approval to export
J B4 —— 3mA such SHARP devices.
0% 2 ‘. |1 smA @®This publication is the proprietary product of SHARP and is copynghted with all nghts reserved. Under
la h % 3 E— 7ma’ the copyright laws, no part of this i w be d or itted in any form or by any
H \ means, electronic or mechanical, for any purpose in whole or in part, without the express written
Test Circuit for Frepuency Response o2 penni:mon |ul'bS!-IA‘.‘R:’M Express written permission is also required before any use of this publication
Vee g may be made by a third party.
% o g f lL_ = .Co:t:ct and consult with a SHARP representative if there are any questions about the contents of this
Outpt 2 publication.
8
o s 10 15
Forwand current 1 (mA)
@ Please refer to the chapter “Precautions for Use ™ L
115

|
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