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1. Introduction

1.1 What is the I/O Expansion Bus?

The 1-7188XA, -7188XC, [-7188XB, 1-7188XG, |-7188EX, I-
7188EG & 7521 all support I/O expansion buses. The I/O
expansion bus can be used to implement various /O
functions such as D/I, D/O, A/D, D/A, Timer/Counter, UART,
flash memory, battery backup SRAM & other 1/O functions.
Nearly all kinds of I/O functions can be implemented on this
bus.

1.2 Using I-7188 1/0O Expansion Boards:

The 1-7188X series can plug an 1/O Expansion board inside

the main body. To install it, users have to loosen the screw

and remove the shell of I-7188XA / [-7188XC / I-7188XB / I-
7188EX /17188XG / I7188EG. The supported I/0O expansion
boards are as below. It will be more.

1.3 Overview:

Even though the 7000 family is so powerful, there are some
applications chart cannot be solved, such as:

High speed applications

Special hardware requirement applications
Special software requirement applications
Combine special hardware & software applications

So we developed an I/O expansion bus in the 7188X / 752N /
7188E family to solve all these applications above. The I/O
expansion bus can be used to implement various /O
functions such as D/I, D/O, A/D, D/A, Timer/Counter, UART,
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flash memory, battery backup SRAM & other 1/O functions.
Nearly all kinds of 1/O functions can be implemented in
this bus.

The 1/0O expansion bus includes serial & parallel interface.
The parallel interface is very similar to an ISA bus, so the
user can move the old ISA bus design to the I/0O expansion
bus with very little modification. The power consumption table
Is given as follows:

7188XC 7188XB / XG | 7188EX/ EG )
Note:

CPU Module 140mA@5V 260mA@5V 290mA@5V Power Consumption of 7-SEG
LED is 140 mA

I/0 Expansion

q 410mA@5V | 290mA@5V | 260mA@5V |For example:
Boar

7188XCD=140+140=280

Total Max. 550 mA@5V | 550 mA@5V | 550 mMA@5V S0 1/0=550-280=270 mMA max.

Note:The 7188XA(D) supports I/0O expansion bus but does not support
user defined pins, so the 7188XA only supports X002, X003, X560,
X600, X601, X607, X608.
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The 1/O pins of serial bus are programmable. They can be
programmed as D/I, or D/O. Some pins can be configured to D/I
or D/O or timer input or timer output. There are many serial
interface devices today. The features of these serial devices are
given as follows:

® Smaller size compared to parallel devices.

® Lower cost compared to parallel devices.
® Easier to design for isolation application.

The serial interface of an I/O expansion bus can link to these
serial devices very easily. The combination of serial & parallel
interface makes the 1/O expansion bus very easy & powerful for
various industry applications. These are many design examples
given in this manual and all hardware circuit & software driver
sources are OPENING for all user. From these examples, the
users can buy these examples or modify them for their special
requirements. The system design steps are given as follows:

Step 1: List all functions required.

Step 2: For all functions, go to step 3. If all functions are solved >
STOP.

Step 3: If this function can be solved by the 7000 module - Go to
step 2 for next function.

Step 4: If this function can be solved by 7188X+X??? - Go to step
2 for next function.

Step 5: Now user must design special hardware on the I/O

expansion bus.

Step 6: User writes their special software driver based on this new
hardware.

Step 7: Refer to “7521/7522/7523/24/27 Software User’s manual”
for firmware. Modify & download this firmware into the CPU
module, this module now will work as a customized 7000
module.

Step 8: Go to step 2 for next function.

After the above steps, user can combine the standard-7000
modules & customized-7000 modules to solve all applications
in the same RS-485 network. This customized solution diagram is
given as follows:
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" 7
Standard-7000
RS485

Customized-7000 module Customized-7000 module
(7188X+X???) (7188X+X??7?)

The design of a I/O Expansion Bus make the idea of
a“Customized-7000 Module” come true. The features of
a“Customized-7000 Module” are given as follows:

7188X+X??? - Single module solution - “Customized-
7000 Module”

7000 compatible command sets & RS-485 networking
Easy hardware/software interface for users to design &
manufacture their special hardware & software
Time-to-market ODM solution for wuser's special
requirements (any high speed, complex or combined
functions of D/I/O, A/D, D/A, ..... , etc.)

Robust, stable, flexible, time-to-market & cost-effective
total solution.
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1.4 Reconfiguring the 7188XC(D)/7521(D)

From pin-4 to pin-8 of the 7188XC(D)/7521(D) there are three D/O &
two D/l pins. For the application of “Customized 7000 Modules”, these
5 D/I/O pins can be hardware reconfigured to other functions as
follows:
Step 1. Remove the reconfiguration-resistor as follows:

If DO3 is reconfigured, remove R19

If DO2 is reconfigured, remove R20

If DOL1 is reconfigured, remove R21

If DI3 is reconfigured, remove R22

If DI2 is reconfigured, remove R23

Then, the onboard D/I/O functions can be disabled.

Step 2: Install a 5-pin male reconfiguration-jumper into the TPO of the
7188XC(D)/7521(D)

Step 3: Design a 5-pin female reconfiguration-jumper in X??? for
Connection to TP1. Then the external signals from pin-4 to
pin-8 can be connected to X??7?. The user can refigure these
5 D/1/O pins to their special requirements now.

Note: If the DO2 is reconfigured to D/I, its initial state must be High. If

its initial state is LOW, system clock will be reduced to 10M. So
all clock-related libraries will only be at half-speed.

Refer to next page for more information.
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Example:

The X100 is an 8-channel D/l board designed for the 7188X(D) /
7521(D). It removes all 5 resistors, R19 ~ R23, and reconfigures all
these pins as D/l pins. It installs another 5-pin female reconfiguration-
jumper into TP1 of the 7188XC(D)/7521(D). Therefore, user can select
the original 3_DO_2 DI functions or new 5_DI functions by setting the
jumper in different positions.

The 1-7188XB(D), 1-7188XG(D), I-7188EX(D), I-7188EG(D) has 14
user-defined pins. But the [-7188XB(D), I-7188XG(D), I-7188EX(D),I-
7188EG(D) & I-7188XA(D) don’t support the reconfiguration-resistor.
So the user-defined pins of the 7188X / 7521 family are given as
follows:

Module User defined pins Reconfiguration pins |Customized I/O pins
7188XA (D) 0 0 0+0=0

7188XB (D) 14 0 14+0=14

7188XC (D) 3 5 3+5=8

7188XG (D) 14 0 14+0=14

7188EX (D) 14 0 14+0=14

7188EG (D) 14 0 14+0=14

7521 (D) 3 5 3+5=8

7522 /23 /2427 (D) 0 0 0+0=0

Note:The 7188XA(D) supports I/O expansion bus but does not support
user defined pins, so the 7188XA only supports X002, X003, X560,
X600, X601, X607, X608.
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1.5 How to download program under the MiniOS7 ?

1. Create a file folder named "7188X" in your hard drive.
For example, "c:\7188X".

For Dos, Windows 95 & Windows 98 Users:
2. Copy \Napdos\MiniOS7\utility\7188xw.exe.
from the CD_ROM into your "7188X" folder.

3. Run "\7188X\7188xw.exe" in your hard drive. A "7188xw" screen
will appear.

For Windows NT, Windows 2000 & Windows XP Users:
2. Copy \Napdos\MiniOS7\utility\7188xw.exe.
from the CD_ROM into your "7188X" folder.

3. Run "\7188X\7188xw.exe" in your hard drive. A "7188xw" screen
will appear.

4. Link COM1 or COM2 of your PC to COML1 of the 1-7188XC controller
through a RS232 cable.

5. Power off the 1-7188XC controller, connect pin "INIT" to "INIT COM"
and then power it up.

6. If the connection is Ok, messages will appear on the 7188xw screen.

kkkkkkkkkkkkhkkkkkhkkhkkkkkhkkhkkkkhkkkkkkkhkkhkkkkkhkkhkkk

*rxek o 7188x Ver. 1.01.0 02/23/2000  *rxkk*
*hk Press F1 for help. ok

kkkkkkkkkkhkkhkhkkkkhkkhhhkhkkkkhhhhkkkkhhhkkkkhkhhhhkkkhkhhhkkkkhkhkx

ICP_DAS MiniOS7 for 7188x Ver. 1.03 build 014,May 09 2001 14:30:36
SRAM:512K, FLASH MEMORY:512K

Serial number= 5A 5A 5A 5A 5A 5A 5A 5A

7188x>

To burn an ISaGRAF embedded driver, follow the following steps.

8. Copy the program of the correct version into your "7188X" folder.
For example, version 1.25,

copy \Napdos\Appication\application 11\english\7188xc\PWM.exe to
C:\7188X\PWM.exe
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9. Power off the 1-7188XC controller, connect pin "INIT" to "INIT COM"
and then power it up.

10. Type "del" and reply "y" to delete the current driver.

7188x> del
Total File number is 2, do you really want to delete(y/n)?

11. Type "load", then press ALT_E and then type "pwm.exe".
It will take about 15 seconds to finish.
7188x> load
File will save to 8000:0000
StartAddr-->7000:FFFF
Press ALT_E to download file!
Input filename:PWM.exe
Send file info. total 260 blocks

Block 260
Transfer time is: 15.122000 seconds

Back to Terminal mode

12. Type "load" again, then press ALT_E and then type "autoexec.bat" .
7188x> load
File will save to 9037:000C
StartAddr-->9000: 037B
Press ALT_E to download file!
Input filename:autoexec.bat
Send file info. total 1 blocks

Block 1
Transfer time is: 0.060000 seconds
Back to Terminal mode

13. Type "dir" to make sure "autoexec.bat" and "PWM.exe" are well burned.

7188X> dir
0) PWM.exe 09/01/2002 22:21:23 66396[1035C]8002:0000-9037:000C

1) autoexec.bat 04/13/2001 16:50:27 20[00014]9039:000C-903B:0000
Total File number is 2 Free space=392240 bytes

14. Press ALT_X to exit "7188x".

15. Remove the connection between "INIT" - "INIT COM", reset the 1-7188XC
controller.
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2. Reference Guide

2.1 This manual can also be found at :

CD\NAPDOS\7188X\manual\hardware\iobus_e.pdf
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7188x/manual/hardware/iobus e.pdf

2.2 Software Installation & Demo Programs:
2.2.1 Software Installation:

Refer to “7521/7522/7523/7524/7527 Software User’'s Manual” for software installation.
The software driver will be updated frequently. Software driver and User’s manual
download at: CD\NAPDOS\7188X\manual and
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7188x/manual

2.2.2 Demo program:

X series for I-7188XA
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7188x/minios7/7188xa/demo/bc/ioexpbus/
X series for I-7188XB
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7188x/minios7/7188xb/demo/bc/ioexpbus/
X series for I-7188XC
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7188x/minios7/7188xc/demo/bc/ioexpbus/
X series for I-7188EX
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7188e/minios7/demo/bc/ioexpbus/

X series for I-7188XG ( English_manu, Driver, Demo )
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188xa/

X series for I-7188EG ( English_manu, Driver, Demo )
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eq/

2.2.3 Performance:
CD \Napdos\7188x\manual\hardware\x-Performance
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7188x/manual/hardware/x-performance/
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7188x/manual/hardware/iobus_e.pdf
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7188x/manual
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7188x/minios7/7188xc/demo/bc/ioexpbus/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7188x/minios7/7188xc/demo/bc/ioexpbus/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7188x/minios7/7188xc/demo/bc/ioexpbus/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7188e/minios7/demo/bc/ioexpbus/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188xg/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7188x/manual/hardware/x-performance/

3.Wire Connection :

3.1 Digital Input Wire Connection :

Input Type ON State OFF State
Dl value as 0 Dl value as 1
Relay % [Dh’- — @ [Dh’-
Contact | =
ERelay Close @ GND ) Relay Open @ GHND )
TTL/CMOS @ DIx @ DIx
Logic Logic Level Low Logic Level High
g Logic GND 5 @ GIND # Logic GND 5 @ GND #
Open on T 14 @ DIx ol @ DIx
Collector ‘1_ @ GND ‘1_ @ GND
3.2 Digital Output Wire Connection :
Output Type ON State OFF State
DO value as 0 DO valueas 1
|| |[porwr] @D |[porwr]
Drive T X 7
Relay @ ||pox @ |[pox
D |low D |low |
. - @ DD.PWIi .\ - @ Dﬂ.P‘Eﬂ?P:
. _; x _;
Reslilggnce ) @ DOx B @ DOx
7z 7

F
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3.3  Voltage Input Wire Connection:

Input + 0 @ Vinx+
Type v —@ 0S| ||acwp

3.4  Voltage Output Wire Connection:

Voutx

Output =,
Type —L%E 0 @

AGND

3.5 Current Input Wire Connection:

Vinx+

Input + O @
Type M—E 0 @

Vinx-
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4. Mounting of I/O Expansion Bus

4.1 Minimal mounting with 7-segmemt display

Before mounting:

X000

After mounting:
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4.2  Medium mounting without 7-SEG display
Before mounting:

X001

After mounting:

Honol
0.0 00
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4.3  Mounting without CASE
Before mounting:

After mounting:
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4.4 ODM mounting without CASE
Before mounting:

L

X002

After mounting:
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5. /O Expansion Bus
The 1/0 expansion bus of 7188X/7188E series can be divided
into 3 groups as follows:

1. Power supply & reset signals: VCC, GND, RESET,
/IRESET

2. Parallel Bus:
® System clock: CLOCKA
® Asynchronous ready control: ARDY

® Address bus: A0 ~ A6, A7 (7188XC & 7521 series without
A7)

® Data bus: DO ~ D7

® |Interrupt control: INTO, INTZ1, INT4 (7188XC & 7521 series
without INT4)

® Chip select & read/write strobe: /CS, /IWR, /RD

3. Serial Bus: TO_0, TO_1, TI.0, TI_1, SCLK, DIO9, DIOA4,
DI
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5.1 Definition
The definition of I/O expansion bus is given as follows:

5.1.1 J1 Pin definition:
No Name Description
1 |GND Ground of PCB
2 |GND Ground of PCB
3 |CLOCKA |Synchronous clock output of CPU
4 |ARDY Asynchronous ready input (level sensitive, OPEN=ready)
5 |INTO Interrupt request input of channel 0 (asynchronous, active high)
6 |INT1 Interrupt request input of channel 1 (asynchronous, active high)
7 |VCC Power supply of PCB
8 |RESET |Power up reset pulse (active high)
9 |GND Ground of PCB
10 |/RESET |Power up reset pulse (active low)
11 TO O Timer output 0 of CPU (can be used as programmable D/I/O)
12 TO_ 1 Timer output 1 of CPU (can be used as programmable D/1/O)
13 TLO Timer input 0 of CPU (can be used as programmable D/1/O)
14 Tl 1 Timer input 1 of CPU (can be used as programmable D/1/O)
15 |SCLK Common serial clock output of 7188 series
16 |DIO9 Programmable D/1/O bit
17 |DIO4 Programmable D/1/O bit
18 DIO14 Programmable D/1/O bit
19 |vCC Power supply of PCB
20 |vCC Power supply of PCB
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5.1.2 J1 Description:

CLOCKA: 20.2752M Hz for I-7188XC

CLOCKA: 40M Hz for I-7188XA, I-7188XB, I-7188XG, I-7188EX,
I-7188EG

ARDY: let this pin OPEN for no wait states applications

INTO, INT1: let these two pins OPEN for no interrupt applications

TO_0, TO_1: can be used as CPU'’s timer output or

programmable D/I/O

Tl 0O, Tl_1: can be used as CPU'’s timer input or programmable

D/1/O

DIO4, DIO9, DIO14: programmable D/I/O bit

SCLK: the 7188X/7188E series use this signal as a CLOCK

source to drive all on-board serial devices, so it is always be

programmed as D/O. Change this signal to other configuration

will cause serious errors. User can use this signal to drive

external serial devices without any side effects.
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51.3 J2 Pin definition:

No Name Description

1 |AO Address bus

2 DO Data bus

3 |A1 Address bus

4 D1 Data bus

5 |A2 Address bus

6 |D2 Data bus

7 |A3 Address bus

8 |D3 Data bus

9 A4 Address bus

10 |D4 Data bus

11 |A5 Address bus

12 D5 Data bus

13 |A6 /Address bus

14 |D6 Data bus

15 a7 or N/ Thifs pin is reserved & must be N/C for 7188XC & 7521
series

16 |D7 Data bus
Interrupt request input of channel 4(asynchronous, active

17 |INT4 or N/C |high), this pin is reserved & must be N/C for 7188XC &
752N series

18 |/WR Write strobe output (synchronous, active low)

19 |/CS Chip select output  (synchronous, active low)

20 |/RD Read strobe output (synchronous, active low)
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5.1.4 J2 Description:

Address bus (output): A0 ~ A6, A7

Data Bus (tri-state, bi-direction): DO to D7

INT4: let this pin OPEN for no interrupt applications

ICS, IRD, /IWR: These 3 signals will synchronous to CLOCKA (in
J1.3) & asynchronous to ARDY (J1.4)

The CS\ will be active if program input/output from I/O address 0

to Oxff.

The pin_15 & pin_17 are reserved by 7188XC & 7521 series;
user must left these two pins N/C for 7188XC & 7521 series.
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5.2

Parallel Bus

5.2.1 Timing Diagram
t1 t2 t3 t4
Address i Data .
Phase | Phase T
CLKOUTA / N\ / N\ / N\ / \ / \
A12-A0 X Address X
/s \ /
/RD AN /
D7-DO
(Read) @ata
/WR \ /
D7-DO
(Write) 4 Data
Case 1 tw tw tw t4
Case 2 t3 tw tw t4
Case 3 t2 t3 tw t4
Case 4 t1 2 t3 t4
Address: _ Data L
Phase | Phase o
CLKOUTA _/ / / /

ARDY (Normally
Not-Ready System)

ARDY (Normally
Ready System)

_/
—
/

-
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52.2 Address decode & D/l CKT

u2
2 1v1 1A1 ‘21 gg
7 1y2 1A2 G DI10
2 1Y3 1A3 3 DILL
9 1v4 1A4 T DI12
7 2Y1 2A1 3 DI13
5 2Y2 2A2 5 D14
3 2Y3 2A3 7 DI15
2Y4 2A4
1
o] S S
2 19
74HCT244
SOL20
J2 Ul
R P - 2o a8
3 4 1y2 1A2
A2 D2 4 6 DI2
5 6 51 1Y3 1A3
A3 D3 2 8 DI3
7 8 1v4 1A4
Ad D4 9 1 DI4
9 10 2Y1 2A1
A5 D5 7 3 DIS
A6 11 12 D6 5 2Y2 2A2 5 DI6
13 14 D7 3 2Y3 2A3 7 DI7
CH 15 16 R 2Y4 2A4
017 18 = —
CS\ RD\ 1
L ® SRE 1]
CON20A 26
JDIP20P 74HCT244
FEMALE SOL20
VCC=20
U3 GND=10
1 5 inportb(0)
2 ’é ig 4 inportb(1)
3 P v2 :)_3 o !nportb(2)
2 inportb(3)
Y3 PO
vce 1 inportb(4)
Y4 P30
Q 6 0 inportb(5)
G1 Y5 Pg—3O
4, 9 inportb(6)
54 G2A Y6 P71 inportb(7)
G2B Y7 o—34
74HCT138
SOIC16
VCC=16
GND=8

The CS\ will be active if program input/output from 1/0O address BASE+0 to
BASE+0xff.

Read DI 0 to 7 - DI_0_7=inportb (BASE+0);

Read DI 8 to 15 - DI_8_15=inportb (BASE+1);

The power-up default value of BASE is 0.
It is not recommended to change the value of BASE from O to another value.
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5.2.3 Address decode & D/O CKT

a1
GND GND
CLKOUTA ; 2 ARDY
INTO 4 T1
VCC 5 6 ["RESET
L R— 8 [ RESE
RESETV
TO 0 9 10176
= T 0 ﬂ ﬁ T 1
SCIK 3 1% oios u3
DIO4 It 18 Dio1a <l 112 DO8
vee VCC 1 QL5 D09
19 20 D2 Q2
7|02 2l DO10
c3 c1 CONZ0A 8 1 s o DO1L
10u JDIP20P c2 3 Q4 M Doz
C1210 1u u 4| D5 Q575 D013
C0805 C0805 7| B¢ Q6 75 DO14
= g | b7 Q7 g DO15
- = D8 Qs
11 CLK
¢+——d CLR
7415273
SOL20
32 u2
AO 1 N DO El - o |2 DOO
AL D1 4 5 DOL
A2 3 4 D2 7| b2 Q215 DO2
5 6 D3 Q3
A3 b3 8 DO3
7 8 = D4 Q4
Ad D4 3 2 __Do4
A5 9 10 D5 4| D5 Q575 DO5
11 12 ~ D6 Q6
A6 D6 6 D06
13 14 57 5 D7 Q7 Mg bo7
15 16 WRY D8 Q8
17 18
CS\ 19 0 RD\ 11 CLK
CON20A CLR
JDIP20P 7415273
SOL20
VCC=20
uL GND=10
1 5 outportb(0)
2 | A Yo 4 outportb(1)
B Y1 P13
C y2 P
v3 p3e—0
vee 6 Y4 :)-é—m
;4 G1 v5 Py
————qcaa Y6 P7—0
G2B y7 pt—a
74HCT138
SOIC16
VCC=16
GND=8

The CS\ will be active if program input/output from 1/0O address BASE+0 to
BASE+0xff.

Write value_1 to DO 0 to 7 = outportb (BASE+0, value_1);

Write value_2 to DO 8 to 15 - outportb (BASE+1, value_2);

The power-up default value of BASE is 0.

It is not recommended to change the value of BASE from O to another value.
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5.2.4 8254 & interrupt

32
GND GND
CLKOUTA 1 2 [ARDY
—immo_ |3 4 INTT
VCC 5 6 [TRESET
[ E— 8 RESEN
TO 0 9 10 o1
T 0 u L2177
i [ox e 14 ™ Diog
= DIO4 13 }g DIO14
vee . b VCC
+ cs c1 CON20A
10u JDIP20P c2
C1210 1u 1u
€0805 €0805
vCce=28
GND=14
J1 u2
A0 DO 9
AL 1 2 D1 5| DO
A2 3 4 D2 7| Dbl 0
5 5 6 55 51 D2 CLKO4T3
v 7 8 o = D3 GO [~
AE 9 10 oB > D4 ouTo
G 11 12 o 3 D5 s
13 14 oH 5 D6 CLK147
15 16 TRY D7 Gl g
o\ 17 18 EN | %6 | — ouTL
19 20 1 RD n
|—22 WR CLK24—T5
CON20A 119
55 A0 G2 55
JDIP20P 3 a1 ouT2
24 | =
u1 8254 PLCC
% A vo ii PLCC28
3B Y1 OFCI
c v2 PO
v3 P10
| upES
261 v5 Pg O
:25 G2A Y6 P7—0
G2B y7 p—=0
74HCT138
SOIC16
vCe=16
GND=8

The addressing space of 8254 is from BASE+0 to BASE+3 as follows:
Timer/Counter_0 - BASE+0

Timer/Counter_1 - BASE+1

Timer/Counter_2 - BASE+2

Control word - BASE+3

The power-up default value of BASE is 0.

It is not recommended to change the value of BASE from O to another value.
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5.2.5 16550 & interrupt

uL u2
20 2 1 p0 BAUDOUT |22 a3 1A vo pX—o
AL 27 23 D0 A4 2 14
A2 26 | AL DO 77 5) A5 518 Y1 P30
A2 D1 e c Y2 p—
24 | — D2 726 D vee Y3 P70
ADS D3 753 6 va PO
L el i e = |
VeCo 10 3 D6 5 7
T Cs1 D6 |5 57 L 54 czs y7 p—=0
= Cs2 D7
RoLK 22 74(S138
RESET 35
R Dois 550
S ROt ouTL (57—
—E= L 20 a ouT? =0
- 7 — |32 J1
SIN —RIS 99 GND 1 gD
WR\ 16 | — RXRDY [—55— X CLKOUTA ARDY _ X
17 | WRL TXRDY 35— INTO 3 4 [MINTL X
= WR2 DTR vce 3 g [ RESET
38 | —= [ — RESETV
20 | SIS SOUT 1736 INT0 T0_0 9 061
39 | DCD INTRPT ™14 14 7vnZ = T 0 11 12111
a1 | DSR XIN 715 : SCLK 13 14 " Bi5g
RI xouT =>—0 S0 15 16 [piot7
vcC 1 1 vCC
16C550PT VCC=42 19 20
TQFPa8 GND=18 c1 CON20A
JDIP20P cs
du Au
— C0805 C0805
vce
T 2
c3 A D
u3 u A é ‘21 D
P vee v+ 4—,13 €0805 2 5 6 .
c1+ V- 7 8
15 A4 D4
w4 Ca+ c6 K~ 3 » D5
0805 0805 14 u C0805 A6 D6
10 S 16 0805 3 bl Y
t—————={ e c2- H 15 16 B
— VCCOU SHDN = cs\ 0 17 18 RDY
= EN 19 20
7 |2 RTSL CON20A
o e
21 | T3IN T30UT 28 DCD1 - DSR1
O0—=2 TaN T40UT 0 moL——| 1 6 RSt
9 RI1 TXDL CTSL
R1OUT RIIN 7 5sR1 DTRL 3 8 RIL
5| R20UT R2IN |57 pept— 4 oI
R30UT R3IN [Foe—Sre— 15 10
i RAOUT RAIN —ig Sor — CONIOB
R50UT R5IN -
SP213EH
SSOP28

The addressing space of 16550 is from BASE+0x10 to BASE+0x17 as follows:
Txbuf=BASE+0x10 [* tx buffer */
Rxbuf=BASE+0x10 I* rx buffer */
DII=BASE+0x10 * baud Isb */
DIh=BASE+0x11 /* baud msb */
ler=BASE+0x11 [* int enable register */
Fcr=BASE+0x12 [* FIFO control register */
lir=BASE+0x12 [* Interrupt Identification Register  */
Lcr=BASE+0x13 /* line control register */
Dfr=BASE+0x13 [* Data format register */
Mcr=BASE+0x14 [* modem control register */
Lsr=BASE+0x15 /* line status register */
Msr=BASE+0x16 /* modem status register */
Scr=BASE+0x17 [* Scratch register */

The power-up default value of BASE is 0.
It is not recommended to change the value of BASE from 0 to another value.
Note: it is compatible to COM3 of 7188XC/7188XB/7188E library.
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5.3 Serial Bus

Pin Name | Default | D/I/O mode Normal mode
J1.11 TO_0 |D/ I/0_10 Timer output channel_0
| J112 | TO_1 (DA 1/0_1 Timer output channel_1
| J113 | TLO |D/I 1/0_11 Timer input channel_0
| J114 | TILL D/ 1/0_0 Timer input channel_1
\ J1.15 \ SCLK \D/O \I/O_26 \UZI,don’tchangetothis mode
\ J1.16 \ DIO9 \D/I \I/O_9 \A19, don’t change to this mode
| J1.17 | DIO4 D/l 1/0_4 DT/R, don't change to this mode
| J1.18 | DIO14 |D/I 1/0_14 'MCSO0, don't change to this mode

Every pin can be configured by mode control register & direction control
register as follows:

M(_Jde control Dire_ction control Programmable Function
register=0xff70 register=0xff72
0 0 Normal mode
| 0 | 1 D/I with pull-up/pull-down resistor (10K)
| 1 | 0 D/O
| 1 | 1 D/I without pull-up/pull-down register (10K)

After the 1/O pins are configured, user can read /write to data register, 0xff74, to
access these 1/0 pins. Refer to Sec. 2.3.1 or Sec. 2.3.2 for demo program.

5.3.1 Using the D/I/O 4

SetDio4Dir(int dir)  /* select D/l or D/O first */
{

if(dir){ /* set to input */
outport(0xff70,Omport(0xff70)&(~(1<<4))); /* set MODE to 0 */
outport(0xff72,0mport(0xff72)|(1<<4)); /*set DIR to1*

else { /[*setto output*/
outport(0xff70,0mport(0xff70)|(1<<4)); /* set MODE to 1 */
outport(0xff72,0mport(0xff72)&(~(1<<4))); /*set DIR to 0*/
}
} . .
OutDio4(int data) [* set the D/O_4 ON or

OFF */

if(data) /* set D/O_4 ON */
outport(0Xff74,0mport(0Xff74)|(1<<4));
else /* set D/O_4 OFF */
outport(0Xff74,0mport(0Xff74)&~(1<<4));
}

GetDio4(void) [* read the status of D/I_4 */

{
return Omport(0Xff74)&0x0010;}
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5.3.2 Using the D/I/O 14

SetDio14Dir(int dir) /* select D/l or D/O first */

if(dir){ /* set to input */
outport(0xff70,0mport(0xff70)&(~(1<<14))); /* set MODE to 0 */
outport(0xff72,0mport(0xff72)|(1<<14)); /*setDIR to1*

else { [*setto output?*/
outport(0xff70,0mport(0xff70)|(1<<14)); /* set MODE to 1 */
outport(0xff72,0mport(0xff72)&(~(1<<14))); /* set DIR to 0*/
}
}

OutDiol4(int data) /* set the D/O_14 ON or OFF */
{

if(data) /* set D/O_14 ON */
outport(0Xff74,0mport(0Xff74)|(1<<14));

else /* set D/O_14 OFF */
outport(0Xff74,0mport(0Xff74)&~(1<<14));

}
GetDio4(void) [* read the status of D/I_14 */
{
return Omport(0Xff74)&0x4000;
}

5.3.3 Using the SCLK

The 7188 series use this signal as a CLOCK source to drive all on-board
serial devices, so it is always be programmed as D/O. Change this signal to other
configuration will cause serious errors. User can use this signal to drive external
serial devices without any side effects. The software driver provides two

subroutine to set SCLK high or low as follows:

ClockLow(); [* SCLK=0=Low */
ClockHigh(); [* SCLK=1=High */
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6. Selection Guide

6.1 Expansion Board for Prototype, Testing

Model Description Size el it (Fraleeay
XB / XC | XG | EX | EG

X000 Photo type ( Small size ) 64mm x 32mm XA [ XC

\ X001 \ Photo type ( Large size) \ 64mm x 70mm \ XA/ XC

| X002 | Photo type | 114mmx 170mm | XA/XC/XB/XG/EX/EG

] X003 ] Self-test \ 64mm x 32mm \ XA [ XC

| X004 | Self-test | 64mmx36mm | XB / XG | EX | EG

| X005 | Phototype (Smallsize) | 64mmx36mm | XB /XG /| EX/EG

| X006 | Phototype (Largesize) | 72mmx65mm | XB/ XG | EX/EG

| | | |

| | \ \

6.2 |/O Expansion Board for D/I/O, Timer/Counter

Model | Description DIl D/O Relay Counter/ Used with I-7188XA/
Output Timer XB/XC/XG/EX/EG

X100 DI 8 - XC
| X101 | DO \ 8 | \ \ XC
] X102 \ Relay Output ] \ -- | 2 ] ] XC
| X103 | DI |7 | - \ \ XC

8 (each channel can
X104 DI, DO be programmed to XC
DI/DO)
8 (each channel can
X105 DI, DO be programmed to XC
DI/DO)
Can be used as 2
X106 DI, DO channels DO or 3 XC
channels DI
| X107 | DLDO | 6 | 7 \ | XB/XG/EX/EG
| X108 | PWM | 2Channels PWM | ] ] XC
| X109 | Photo MOS | \ 7 | XB/XG/EX/EG
| X110 | DI | 14 ~- | \ | XB/XG/EX/EG
| X111 | DO ] |13 | ] | XB/XG/EX/EG
3 channels
X400 | Timer/Counter - - - 16-bit timer/ XC
counter
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6.3 1/0 Expansion Board for A/D, D/A, DI, DO

Model

Description

D/l

D/O|A/D| Input |p/a|| Output

Used with I-7188XA/

Range Range XB [/ XC/XG/EX/EG

X200 AID ~ | - |1 |o0-25v XC
| X201 | A/D |- | - | 4 |0~20Ma | - | | XC
| X202 | AID |- | - |7 |0~20Ma | - | | XBI/XG/EX/EG
| X203 | AD,DLDO |2 |6 |2 [0~20mA|--| - | XB/XG/EX/EG
| X300 | D/A |- - |- | -~ |2 |0~4.095V| XC
| X301 | AD,DA |- |- |1 |0-25V |1 |0~4.095V| XC
| X302 | ADDA |- |- |1 | +-5/ |1 | +-5V | XC
| x303 |[AD,D/ADLDO|4 [ 6 [ 1 | +-5v [ 1| +-5v | XB/XG/EX/EG
| X304 |AD,D/A,DL,DO|4 | 4 [3 [ +-5v [ 1| +-5v | XB/XG/EX/EG
| X305 [AD,D/A,DLDO|2 [ 2 [ 7 [ +-5v [ 1 | +-5V | XB/XG/EX/EG
| X306 | ADDA |- |- |2 |+-10v |- | | XC
| X307 | ADDA |2 |2 |8 |+-10V |- | | XB/XG/EX/EG
| X308 | AD,DO |- |6 |4 | 0~10V |- | | XBI/XG/EX/EG
‘ X310 ‘A/D, DIA, DI,DO‘ 3 ‘ 3 ‘ 2 06{%‘0" 2 ‘ 0~10V ‘ XB/XG | EX/EG
| L | |
| L 1] || |

6.4 1/0 Expansion Board for RS-232/422/485, DI, DO

Model | Description | D/I |D/O Channels Speed | Used with |-7188XA/
XB / XC | XG | EX | EG
One channel ( 9-wire )
X500 RS-232 . Without Case w | 115:2K XC
X501 RS-232 | - ] - ] One channel ( 5-wire ) \115.2K\ XC
X502 RS-232 One channel ( 3-wire ), and 115.9K XC
one channel ( 5-wire )
X503 RS-232 | -- | -- | Onechannel (5-wire) [115.2K| XB/XG/EX/EG
X504 RS-232 One channel (5-wire ), and |, 15 5 | B /XG/EX/EG
one channel ( 9-wire )
| X505 | RS-232 | -- | -- | Three channels (5-wire) |115.2K| XB/XG/EX/EG
| X506 | RS-232 | -- | - | Sixchannels (3-wire) [115.2K| XB/XG/EX/EG
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Model |Description | D/I |D/O Channels Speed | Used with |-7188XA/
XB / XC | XG | EX | EG
X507 RS-422 | 4 | 4 One channel 1152K| XB/XG/EX/EG
TxD+, TxD-, RxD+, RxD-
X508 RS-232 | 4 | 4 | Onechannel (5-wire) |[115.2K| XB/XG/EX/EG
X509 RS-232 | 4 | 4 | Twochannels (3-wire) |[115.2K| XB/XG/EX/EG
One channels ( 3-wire ),
X510 RS-232 |5 |5 and 1152K| XB/XG/EX/EG
EEPROM: 128K * 2 bytes
X511 RS-485 | - | -- Three channels 115.2K| XB/XG/EX/EG
( Data+, Data- )
one channel RS-485
X512 RS-232 1152K| XB/XG/EX/EG
RS-485 ~ | 7 | Three channels RS-232 :
(3-wire)
Three channels ( 3-wire ),
X560 RS-232 | - | -- and 1150k | XA/ XECX/ /XSG/ XG/
8M bytes NAND Flash
**  Without Case **
6.5 1/O Expansion Board for SRAM, Flash
Model Description Flash Disk Battery BaCkUp Used with I-7188XA/
SRAM Disk XB / XC I XG | EX | EG
X600 Flash Rom | M bytes NAND . XA I XC | XB | XG | EX | EG
Flash
X601 Flash Rom | SM bytes NAND - XA | XC I XB I XG | EX/EG
Flash
xe07 | Battery backup . 128 K bytes | XA/ XC / XB/ XG / EX | EG
SRAM board
xeog | Battery backup - 512K bytes | XA/ XC /XB/XG /| EX/EG

SRAM board
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7.X0xx |/O Expansion Boards

7.1 X000 :Prototype Board

E Size : 65mm * 35mm

J1 T1
. Gnd Gnd . Gnd Gnd
N_CLKOUTA| 1 2 ARDY N\ N__CLKOUTA| 1 2 ARDY \
N INTO 3 4 INTL N N_INTO 3 4 INTL N
VCC g’ g ERSETN ] 3 g ERSETN
N_Gnd RESETN N___Gnd RESETN
TO 0 9 10 TO 1 TO O 9 10 TO 1
T10 11 12 TN N__Tio0 11 12 TN
N SCLK 13 14 D09\ N SCLK 13 14 BIO9 "\
N DIOZ 1? }g DIO14 N\ N DIOZ i? ig DIO14 N\
—vee N N\ —vce N
vee |17 P VCC VCC % P VCC
L c1
CA0603 CONZ20A CONZ20A
— JDIP20P JDIP20P
FEMALE FEMALE
J2 T2
N___MAO ADO N___MAO ADO
N7 1 2 ADL__\ N___MAL 1 2 ADL__\
N_MA2 3 4 AD2__ N\ N_MA2 3 4 AD2__\]
N_MA3 5 6 AD2__\ N_MA3 5 6 AD2__\
N_MA4 7 8 AD4__\ N_MA4 4 8 AD4__\
N_MAS 9 10 ™ Ap5 N\ N_MAS 9 10 Ap5 N\
MAG 11 12 AD6 MAG 11 12 AD6
13 14 W\ 13 14 W\
g 15 16 Wy N\ g 15 16 Wy N\
17 18 —=pr—\ 17 18 —Rpr—\
\__pcsd] 17 20 RO \__pcsd 17 20 RO
CONZ20A CONZ20A
JDIP20P JDIP20P
FEMALE FEMALE
J7
1
O 2
H 3 15
CON3 1
SIP3/2.0 >
FEMALE 2
4
P TP1 s
1 1 | 6
2 2 | 7
3 3 | 8
4 4 | 0o
5 5 CH 10
0 11
CON5 CONS5 12
SIP5/2.0 SIP5/2.0 O 13
FEMALE FEMALE
CON13
J8 J9 J10
1 1 O 1
2 2 O 2
3 3 O 3
4 4 [t
5 5 [
CONS5 CONS5 CONS5
SIP5/2.0 SIP5/2.0 SIP5/2.0
MALE MALE MALE
On Board : JP8 , JP9 (close)
Daughter Board : JP9 , JP10 (close)
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7.2 X001: Prototype Board

E Size : 65mm * 35mm

a1 T1
Gnd Gnd Gnd Gnd
CLKOUTA| 1 2 ARDY CLKOUTA | 1 2 ARDY
INTO 3 4 INTL INTO 3 4 INTL
VCC 5 6 ERSET 5 6 ERSET
Gnd 7 8 RESETN Gnd 7 8 RESETN
TO 0 9131 ig TO 1 TOO0 ?1 1(2) TO1
TIO TI 1 TIo T 1
SCLK 13 14 DIOY SCLK 13 14 Do
DI04 E ig DIO14 DIO4 i? 12 DIO14
vee | 17 18 VCC VCC " - VCC
c1
CA0603 CON20A CON20A
= JDIP20P JDIP20P
FEMALE FEMALE
12 T2
MAO ADO MAO ADO
MAL |1 2 ADL MAL 1 2 ADL
MA2 3 4 AD2 MA2 3 4 AD2
MA3 5 6 AD2 MA3 5 6 AD2
MA4 |7 8 AD4 MAZ 7 8 AD4
MAB 9 10 AD5 MAB 9 10 AD5
MAG 1 12 AD6 MAG 11 12 AD6
—20 13 14 —257— —22 113 14 —Rp7—
g 15 16 — WR' g 15 16 — WR'
17 18 F—5=— 17 18 F—m=~—
PCSO” 134 0 RD\ PCSO— |34 0 RD\
CONZ20A CON20A
JDIP20P JDIP20P
FEMALE FEMALE
J7
1
2
3 5
CON3 1
SIP3/2.0 5 LED1
FEMALE CON2  <1ST PART FIELD>
i FEMALE
TPO TP]
5
1 1 6
2 2 7
3 3 8
4 4 | o9
5 5 0 10
L oH 11
CONS5 CONS ™
SIP5/2.0 SIP5/2.0 ™ 13
FEMALE FEMALE
CON13 LED2
18 19 J10 CON3  <1ST PART FIELD>
L R L FEMALE
2 2 2
3 3 3 —N®M <0
4 4 4
5 5 5 oo
CONS5 CONS CONS5
SIP5/2.0 SIP5/2.0 SIP5/2.0 LED DI
MALE MALE MALE LED LOAD
[ED SCLK
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7.3 X002 : Prototype Board

E Size: 115mm * 170mm

T Gnd
Gnd
oA

i u1 csiz_/f
Gnd Gnd A1 csio csl5_ A
CLoCKA| 1 fl ARDY  AL_2]A Q Piacsi U2 u3 CSI7
INTO NTL A2 3 CcSi2 DI0_2 2 S0
vee |5 6 I"RESET ¢ v2Piacsis N DiL_4 | 1AL m D prir (Bl Al D o
Gd |/ 8ITRESEN vee 3 Piicsa D26 | 142 1¥2 Mg B2 A2y CS05_/
| BESE o S 1A3 1v3 B3 A3
T00° 0961 Q 6 Y4 P16¢ss N DI3 2 _BD D. D €SO
To | 2 RDL_4 | 61 5 D5 csie \| Di2 14 va D D B4 M D4
Scik | 13 41 pog  ca 5 GA 6 Prcsim N DI5 2L 1 D. D. B5 A5 D5 E
5 w622 E3gdem  y7 p 223 o 2v2 B6 A6
cc_DIo4 DIo14 DI 5 BD D6 12 8 D6
7 18 S EET] BT 243 2v3 |3 Her ATl >

g g L 214 2v4 B8 A8 ond

:I: IOCllu CON20A & vees | 15‘: 16 G 319 gg\\ c|n1d

- = - ——q 26 DIR =

= =  IDIP20P Gnd=8 )

CE1 MALE I o D5

100 VCC  74HCT244 vee 741245 DI7

J2 I 0.1u DO
n [, 5] = VCe=20 ca  VeC=0 DO
AL b1 c3  Gnd=10 Gnd=10 DO
a3 4 us 0.1u 0.1 DO
A3 |° 62 A1 o
A7 8 s AL _2]|A Y0 P1gcso = = E
A9 10155 A 3|8 Y1 P13CS0
T s 12175 ¢ Y2 P17¢s0. N
Py g % b7 vee 1431 €S04 vee [ 5]cnd
WRI o 6 CSO! vee Gnd
cs\H 17 1B Rp WRL 4] ¢! 5 Py cso Boo_| 3 4180
=19 20— S eqGA Y6 Pr¢ 515 6 oa
o =dem v p—= a7 8 aa
JoiP20p 74HCT138 802 ? TS
MALE B | 2[Ea
vee U5 D5 |13 14175cS
j)_ VCC=16 DO o oS BD6 E ig WRL
c5  Gnd=s 00 ] I g7 |77 18[er0l
T o DO @ D3 D CONZ0A WALE
L 55 Q4 D4fem
. DO Q5 D577 5p
s DO gg BS 7_BD P4
Al 8 BA i) 8 BD Gnd Gnd
A Al BLFTpp Q@ D8 cLockA| ! 2[ARDY
A 4 ﬁg gg A Y INTO g g INTL
p Y LR prEEE &7 ®[Reen
[ A5 BS CcSt 700 01761
WRL A6 B6 WRL TaS273 o |4 2T
RD__9|~7  B7I71 BRDy sCk |3 14 Diog
A8 B8 DioZ g }g DIo14
Gnd_ 19 vee vCe
vee _19¢ vee vee VCe=20 9 0
DIR j)_ Gnd=10 CONZ0A MALE
7415245 c6
cr 0.
vee=20 T ow I
Gnd=10 =

I/O Expansion Bus for 7188X/7188E User's Manual, Jan/2005 v1.5, 7PH-000-15---37




7.4

X003: Test Board 1

For I-7188XA (D), I-7188XC (D) & 7521
Power consumption : 0.2W
The X003 is self board. It can test DI, DO, System clock, Data Bus, Serial

Bus.
When you want to test DI and DO of I-7188XC (D) or I-7521, Please

connect DI1 to DO1, DI2 to DO2, DI3 to DO3.

When you want to test DI and DO of I-7188XA (D) or I-7521, Please connect
DI1 to DO1, DI2 to DO2.
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7.5 X004: Test Board 2

E For|-7188XB (D), I-7188XG (D), I-7188EX (D), I-7188EG (D)

E  Power consumption : 0.2W

F  The X004 is self board. It can test DI, DO, System clock, Data Bus, Serial
Bus.

E  When you want to test DI and DO of I-7188XB (D) or 1-7188XG (D), Please
connect DI1 to DO1. and connect for define pins: 1t0o 8, 2t0 9, 3to 10, 4
to 11, 5to 12, 6 to 13, 7 to 14.

When you want to test DI and DO of I-7188EX (D) or I-7188EG (D), Please
define pins: 1t08,2t0 9, 3t0 10,4 to 11, 5to 12, 6 to 13, 7 to 14.

Run dido.exe for I-7188XB(D) / I-7188XG(D).

7188XB>dido

Test DI/DO 1(Please connect DI1 to DO1)
Set Do 1 to Low

Now DI1 is low -->[ DI ----> OK].

Set Dol to High

Now DI1 is high -->[ DI ----> OK].

Set Dol to Low

Now DI1 is low -->[ DI ----> OK].

S_CLK --> DIO9 OK!!!
DIO4 --> DIO14 OK!!!
DIO4 <-- DIO14 OK!!

Data Bus Test OK!

Test Timer O
10 TimerO/INTO Test OK
Test Timer 1

10(00000) Timerl/INT1 Test OK
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Run dido.exe for I-7188EX(D) / 1-7188EG(D).

17188e>dido

S CLK --> DIO9 OK!!
DIO4 --> DIO14 OKI!!!
DIO4 <-- DIO14 OKI!!!

Data Bus Test OK!

Test Timer O

10 TimerO/INTO Test OK

Test Timer 1

10(00000) Timerl/INT1 Test OK
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Run dido.exe for 1-7188XB(D) / 1-7188XG(D).

7188XB>dido

Test DI/DO 1(Please connect DI1 to DO1)
Set Do 1 to Low

Now DI1 is low -->[ DI ----> OK].

Set Dol to High

Now DI1 is high -->[ DI ----> OK].

Set Dol to Low

Now DI1 is low -->[ DI ----> OK].

S CLK --> DIO9 OK!!!
DIO4 --> DIO14 OK!
DIO4 <-- DIO14 OKI!

Data Bus Test OK!

Test Timer O
10 TimerO/INTO Test OK
Test Timer 1

10(00000) Timerl/INT1 Test OK
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8. X1xx I/O Expansion Boards

8.1 X100: DI *8

8.1.1 Specifications:

For |-7188XC (D)

Digital Input :

F Channels : 8
Input Range / Type : Logic high level (3.5V~30V),
Logic low level (0V~1V)

F Isolated : none.

8.1.2 Pin Assignment:
(X100) comz )
5 & & & 2
o ~— o~ ™ <t o) © N~ r: E E i 2
O o oo oo oo 2z 2 xao

1S
1S
1S
S
S
1S
1S
1S
1S
1S
1S
1S
S

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.
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8.1.3 Jumper Setting:

Note: user should remove R19, R20, R21, R22 and R23 in the 7188XC first.
J1: 1/O expansion bus, connect to J1 of 7188XC
J2: 1/0O expansion bus, connect to J2 of 7188XC
J7: Three channels of 8 DI
TPO:  Original function on 7188XC
TP1: Five channels of 8 DI
Jumper:  Select TPO or TP1 function
TPO: J9 and J8 closed
TP1: J9 and J10 closed

8.1.4 Programming:

DivVal = inportb(BASE); /* for all 8-channels */
Note: 1. The default value of BASE is 0.
2. It is not recommended to change the value of BASE from O to another
value.
3. DiVal=0 - all 8-channel are Low
DivVal=1 - Chennel_0 is High, the other channels are Low
DiVal=0xff - all 8-channel are High
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8.2 X101: DO * 8

8.2.1 Specifications:

For |-7188XC (D)
Power consumption: 0.4 W

Digital Output:
E Channels: 8
E Output: TTL level
High Voltage : 2.4V (Min)
Low Voltage : 0.8 (Max)
F Sink current: 64mA (Max)

F Isolated: none.

8.2.2 Pin Assignment:
(X101) COoM2
o & & & 2
o ~— o ™ < Yo} © N~ +|<_ ') ’D\ > o
8B 88888838z Cza

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.
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8.2.3 Jumper Setting:
Note: user should remove R19, R20, R21, R22 and R23 in the 7188XC first.
J1: 1/O expansion bus, connect to J1 of 7188XC
J2:  1/0 expansion bus, connect to J2 of 7188XC
J7:  Three channel of 8 D/O
TPO:  Original function on 7188XC
TP1: Five channel of 8 D/O
Jumper:  Select TPO or TP1 function
TPO: JP9 and JP8 closed
TP1: JP9 and JP10 closed

8.2.4 Programming:

outportb(BASE, DoVal); /*for all 8-channels */
Note: 1. The default value of BASE is 0.
2. Itis not recommended to change the value of BASE from O to another
value.
3. Doval=0 -> turn all 8-channel OFF
DoVal=1 - turn chennel_0 ON, the other channels OFF
DoVal=0xff-> turn all 8-channel ON
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8.3 X102: Relay * 2

8.3.1 Specifications :

For |-7188XC (D)

Relay Output :

Channels : 2 (Form "C")

Max. Switching voltage : 220Vdc, 250Vac
Max. Switching current : 2A

Max. Carrying current : 2A

Surge Strength : 1,500V

Electrical endurance :

Typical 500,000 operation at 30Vdc / 1A
Typical 100,000 operation at 125Vac / 0.5A
e Relay on time (typical) : 6ms

e Relay off time (typical) : 6ms

8.3.2 Pin Assignment:
(X102) COM2
= o o ™ N s -— -— = =) E = 5)
82 2 888888z ¢ccCcixa

| > ([D NO ( Normal Open )

\_\I\\\\ U/EE_’([D|\|c:(|\|orma|c:|ose)

vV [

Relay

O.C.

> CID COM (Common)
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8.3.3 Jumper Setting:

Note: user should remove R19, R20, R21, R22 and R23 in the 7188XC first.
J1: 1/O expansion bus, connect to J1 of 7188XC
J2: 1/O expansion bus, connect to J2 of 7188XC
J7:  One channel of relay output
TPO:  Original function on 7188XC
TP1l: One channel of relay output
Jumper:  Select TPO or TP1 function
TPO: JP9 and JP8 closed
TP1: JP9 and JP10 closed

8.3.4 Programming:

SetDio4Dir( 0); /I Set channel-0 to DO
SetDio14Dir(0); /I Set channel-1 to DO

SetDio4Low(); /[l Turn channel_0O relay OFF
SetDiol4Low(); /[ Turn channel_1 relay OFF
SetDio4High(); /[ Turn channel_O relay ON
SetDiol4High(); /[ Turn channel_1 relay ON
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8.4 X103: Isolated DI * 7

8.4.1 Specifications:

For |-7188XC (D)
Power consumption: 0.3 W

Digital Input :

F Channels : 7
Input Range / Type : Logic high level (3.5V~30V),
Logic low level (0V~1V)

F Isolated digital input.

8.4.2 Pin Assignment:

(103 COM2 N

COM
DIO

DI 1

DI 2

DI 3

Dl 4

DI5

DI 6
INIT*/DI1
(Y) D2+
(G) D2-
(R) VS+
(B) GND

1S
1S
1S
1S
1S
1S
1S
1S
S
1S
S
1S
1S

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.
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8.4.3 Jumper Setting:

Note: user should remove R19, R20, R21, R22, R23 in the 7188XC first.
J1: 1/O expansion bus, connect to J1 of 7188XC
J2: 1/O expansion bus, connect to J2 of 7188XC
J7:  Two channels of isolated DI
TPO:  Original function on 7188XC
TP1: Five channels of isolated DI
Jumper:  Select TPO or TP1 function
TPO: JP9 and JP8 closed
TP1: JP9 and JP10 closed

8.4.4 Programming:

SetTol0Dir(1); XDI1=GetTol(); Il set to D/l & read D/I, channel_1
SetTilDir(1); XDI2=GetTil(); Il set to D/l & read D/I, channel_2
SetDio9Dir(1); XDI3=GetDio9(); I/l set to D/l & read D/I, channel_3
SetDio14Dir(1); XDIl4=GetDio14(); /I set to D/l & read D/I, channel_4
SetDio4Dir(1); XDI5=GetDio4(); I/l set to D/l & read D/I, channel 5
SetTiODir(1); XDI6=GetTiO0(); Il set to D/l & read D/I, channel_6
SetToODir(1); XDI7=GetTo0(); Il set to D/l & read D/I, channel_7
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8.5 X104: D/I/O * 8, single-bit

8.5.1 Specifications:

For |-7188XC (D)
Power consumption: 0.3 W

Digital Input / Output:

F Channels: 8
Input / Output: each channel can be programmed to D/l or D/O.

E Input Range: 0~5V(Max)

E Isolated: none.

8.5.2 Pin Assignment:

(X104) COM2 N

DI/DOO
DI/ DO 1
DI/ DO 2
DI/DO 3
DI/DO 4
DI/DO 5
DI/DO 6
DI/DO7
INIT*/DI1
(Y) D2+

(R) VS+

(B) GND

(G) D2-

S
1S
1S
1S
S
S
S
S
1S
1S
S
1S
1S

Note: Provide functions of DI and DO from CPU.
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8.5.3 Jumper Setting:

B Note: user should remove R19, R20, R21, R22 and R23 in the 7188XC first.
E J1: /O expansion bus, connect to J1 of 7188XC
E J2: /O expansion bus, connect to J2 of 7188XC
E J7: Three channels of 8 D/I/O
E TPO: Original function on 7188XC
E TP1: Five channels of 8 D/I/O
E Jumper: Select TPO or TP1 function
TPO: JP9 and JP8 closed
TP1: JP9 and JP10 closed
8.5.4 Programming:

Software library
void SetDio4Dir(int dir);
void SetDio4High(void);
void SetDio4Low(void);
int GetDio4(void);

void SetDio9Dir(int dir);
void SetDio9High(void);
void SetDio9Low(void);
int GetDio9(void);

void SetDio14Dir(int dir);
void SetDiol4High(void);
void SetDiol4Low(void);
int GetDiol4(void);
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void SetTilDir(int dir);
void SetTilHigh(void);
void SetTilLow(void);
int GetTil(void);

void SetTol1Dir(int dir);
void SetTolHigh(void);
void SetTolLow(void);
int GetTol(void);

void SetTiODir(int dir);
void SetTiOHigh(void);
void SetTiOLow(void);
int GetTiO(void);

void SetToODir(int dir);
void SetToOHigh(void);
void SetToOLow(void);
int GetToO(void);

void SetDolHigh(void);
void SetDolLow(void);
int GetDol(void);

void SetDo2High(void);
void SetDo2Low(void);
int GetDo2(void);

void SetDo3High(void);
void SetDo3Low(void);
int GetDo3(void);

int GetDi2(void);
int GetDi3(void);

void ClockHighLow(void);
void ClockHigh(void);
void ClockLow(void);
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8.6 X105: D/I/O * 8, 8-hit

8.6.1 Specifications:

For |-7188XC
Power consumption: 0.3 W

Digital Input:

F Channels: 8
Input Range / Type: Logic high level (3.5V~30V),
Logic low level (0V~1V)

F Isolated: none
Digital Output:

F Channels: 8

E Output: TTL level

E Isolated: none

8.6.2 Pin Assignment:

[ (X105) COM2 )

©O - N o < 10O © 9~ = o
O O O © O 0 O O a & & » =
-l
LEEEEEEEEZCQ%@,

1S
1S
1S
1S
1S
S
1S
S
1S
1S
1S
1S
1S

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.
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8.6.3 Jumper Setting:

E Note: user should remove R19, R20, R21, R22 and R23 in the 7188XC
first.

E J1: /O expansion bus, connect to J1 of 7188XC
E J2: /O expansion bus, connect to J2 of 7188XC
E J7: Three channels of 8 D/I/O
E TPO: Original function on 7188XC
E TP1: Five channels of 8 D/I/O
E Jumper: Select TPO or TP1 function
TPO: JP9 and JP8 closed
TP1: JP9 and JP10 closed
8.6.4 Programming

DiVal = inportb(BASE); /* for all 8-channels */
Note: 1. The default value of BASE is 0.
2. Itis not recommended to change the value of BASE from O to another
value.
3. DiVal=0x00 - all 8-channel are Low
DiVal=0x01 - Chennel_0 is High, the other channels are Low
Dival=0xFF - all 8-channel are High

outportb(BASE, DoVal); /*for all 8-channels */
Note: 1. The default value of BASE is 0.
2. It is not recommended to change the value of BASE from O to another
value.
3. DoVval=0x00 - turn all 8-channel OFF
DoVal=0x01 - turn chennel_0 ON, the other channels OFF
DoVal=0xFF - turn all 8-channel ON
DIO14 is used to select D/l or D/O
If DIO14 is LOW - select D/O*8 - D/l is read-back value of D/O

I/O Expansion Bus for 7188X/7188E User's Manual, Jan/2005 v1.5, 7PH-000-15---54



If DIO14 is HIGH - select D/I*8 - D/l signals are come from J5

Select D/I*8 as following:

SetDio14Dir(0); /* select DIO14 as D/O */
SetDiol4High(); [* select D/1*8 */
DiVal=inportb(BASE); /* read D/I*8 (from J5) */

Select D/I*8 as following:

SetDio14Dir(0); /* select DIO14 as D/O */
SetDiol4Low(); [* select D/O*8 */
outportb(BASE,DoVal); /* set value of D/O*8 (to J5) */
DiVal=inportb(BASE); /* D/O*8 read back */
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8.7 X106: DO *2 or DI *3

8.7.1 Specifications:

For |-7188XC

Digital Input:

F Channels: 3
Input Range / Type: Logic high level (3.5V~30V),
Logic low level (0V~1V)

E Isolated: none
Digital Output:
F Channels:3
E Open-collector Output: 250 mA / 30V max

E Isolated: none

8.7.2 Pin Assignment:

(X106) COM2

on)
(B) GND )

DI0/DOC
DI1/DO 1
DI 2/DO 2
DO 3

DO 2

DO 1

DI 3

DI 2
INIT*/DI 1
(Y) D2+
(G) D2-
(R) VS+

~

1S
1S
1S
1S
S
1S
S
1S
S
S
S
1S
1S

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.
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8.7.3 Jumper Setting:
J1: 1/O expansion bus, connect to J1 of 7188XC
J2:  1/0 expansion bus, connect to J2 of 7188XC
J7:  Three channels of D/I or two channels of D/O
Jumper:  Select D/l or D/O function
D/I: j4,]5,)6 select 2-3  (default setting)
D/O: j4, 5, |6 select 1-2

8.7.4 Programming

DO
SetDio4Dir(0);
SetDio14Dir( 0);
SetDio4Low();
SetDiol4Low();
SetDio4High();
SetDio14High();

DI
Data = SetTo1Dir( 1);
Data = SetToODir( 1);
Data = SetDio9Dir( 1);
Data = GetTolDir( );
Data = GetToODir( );
Data = GetDio9Dir( );

I/l Set D/O channel_1

/I Set D/O channel_2

/[ Turn D/O channel_1 OFF
/[ Turn D/O channel_2 OFF
// Turn D/O channel_1 ON
/[ Turn D/O channel_2 ON

/I Set D/l channel_1
/I Set D/l channel_2
/I Set D/l channel_3
/l Read D/l channel_1
/l Read D/l channel_2
/l Read D/l channel_3
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8.8 X107: DI *6 and DO * 7

8.8.1 Specifications:

For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Digital Input :

F Channels: 6
Input Range / Type: Logic high level (3.5V~30V),
Logic low level (0V~1V)

E Isolated: none
Digital Output:
B Channels: 7
E Open-collector Output: 100 mA / 30V max

E Isolated: none

8.8.2 Pin Assignment :

DI 1
DI 2
DI 3
Dl 4
DI 5

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.
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8.8.3 Programming :

DiVal = inportb(BASE); [* for all 6 channels */
Note: 1. The default value of BASE is 1.
2. It is not recommended to change the value of BASE from O to another value.

3. DiVal=0x00 - all 6-channel are Low
DiVal=0x01 - Chennel_0 is High, the other channels are Low
DiVal=0x3F -> all 6-channel are High

outportb(BASE, DoVal); /*for all 7 channels */
Note: 1. The default value of BASE is 0.
2. Itis not recommended to change the value of BASE from 0 to another value.

3. DoVal=0x00 - turn all 7-channel OFF
DoVal=0x01 - turn chennel_0 ON, the other channels OFF
DoVal=0x7F - turn all 7-channel ON
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8.9 X108: PWM * 2

8.9.1 Specifications:

For |-7188XC
Power consumption: 0.5 W

Frequency :

E Low frequency : 40Hz
F High frequency : 100KHz

E  Open-collector output: 250mA/30V, Max (Per channel)

8.9.2 Pin Assignment:

(" (x108) com2
o ~ —

© - - , o
2 2 o a 5 & & 2 z
D A vl

m © ™» N -

Léwéoooooéb@@i@,

1S
1S
1S
1S
XS
1S
1S
S
1S
1S
1S
XS
1S
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8.9.3 Programming :

Note: How to download PWM.exe, Refer to Section 1.5

1. Download :
COM1 will download PWM.exe & AUTOEXEC.bat
So $aaB0115200 --> change COM1 to 115200
So $aaB09600 -->change COM1to 9600

2. default setting:
address=01, baud rate=9600

3. Command Sets :
Press Alt + L [Enter] under MinOS?7.

Example of how frequency is used.
L% Change to use COMZ oo
{change to Line HModeX

#81A8 106868 1 1

#aaAo0 (freq) (high) (low) -->'aa chan_0 (freq) (high) (low)

#aaB00 -->laa chan_0 OFF

#aaB01 -->laa chan_0 On

#aaCO0 --> laa (freq) (high) (low) (OnOff)
#aaAl (freq) (high) (low) -->laa chan_1 (freq) (high) (low)
#aaB10 -->laa chan_1 OFF

#aaB11 -->laa chan_1 On

#aaC1l --> laa (freq) (high) (low) (OnOff)

4. testing procedure :

$01M --> 101PWM
#01A010011 -->101 chan_010011
#01CO ->101100111
#01A120021 -->101 chan_1 20021
#01C1 ->101200211
#01B10 -->101 chan_1 Off
#01C1 ->101200210

-->set pwm-0

--> turn pwm-0 off
--> turn pwm-0 on
--> read pwm-0 status
-->set pwm-1

--> turn pwm-1 off
--> turn pwm-1 on

--> read pwm-1 status
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#01B00 -->101 CHAN_O Off
#01CO -->101100110

5. Run Visual Basic:

im. Fooml _ ||:|| El
Select COM port and baudrate
COM Port Baud Rate
[comr | [a00 | Update | et |
— Channel 0 — Channel 1
—Send/ Read — Send/Read
PrM 10000 PAAM | 30000
High 1 High | 2
Lo 2 Lo I ’]|
Send Cho | Send Chl |
() Pwno OFF () PwMlOFF
Fiead Chi | Read Chi |
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8.10 X109: PhotoMOS Relay * 7

8.10.1  Specifications:

For I-7188XB, I-7188XG, I-7188EX, I-7188EG

E Channels: 7 (Form A)
F  Continuous load current:120mA (peak AC)
E  Peak load current: 0.3A
_ LOAD
E  Output Off state leakage current : 1Ua , o
F  Output On resistance : 250hm NO AC/DC
..‘: ~ I=120mA
F Load voltage : 350V(peak AC) ™ e, Max. I50VAC
E  Turn On time : 0.23ms (Typical) L ® Max.
, i 1500 cOoM
E  Turn Off time : 0.04ms (Typical) Isolation
E Input/ Output Isolation : 1,500V AC PhotoMOS Relay

8.10.2  Pin Assignment :

OOODDODDDDDDDD

RL6 COM
RL6 ON
RL5 COM
RL5 ON
RL4 COM
RL4 ON
RL3 COM
RL3 ON
RL2 COM
RL2 ON
RL1 COM
RL1 ON
RLO COM
k RLO ON

\ (X109)

8.10.3  Programming :
outportb(BASE, DoVal); [* for all 7-channels */
Note: 1. The default value of BASE is 0.
2. Itis not recommended to change the value of BASE from 0 to another value.
3. DoVval=0x00 - turn all 7-channel OFF
DoVal=0x01 -> turn chennel_0 ON, the other channels OFF
DoVal=0x7F = turn all 7-channel ON
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8.11 X110: 14 Channels D/I

8.11.1  Specifications:

For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Digital Input :

F Channels: 14
Input Range / Type: Logic high level (3.5V~30V),
Logic low level (0V~1V)

E Isolated: none

8.11.2  Pin Assignment :

/
m N « O
-~ - - = O © ~ © 1 < ® N +~ o
O O O O oo o ooaoaaaaaa o

\ (X110) )

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.

8.11.3 Programming :

iValue = inpw(port); [* for all 14-channel */
DiVal=0x0000 - all 14-channel are Low
DiVal=0x0001 - Chennel_0 is High, the other channels are Low
DiVal=0x3FFF - all 14-channel are High
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8.12 X111: 13 Channels D/O

8.12.1  Specifications:

For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Digital Output:
F Channels: 13
E Open-collector Output: 100 mA / 30V max

E Isolated: none

8.12.2  Pin Assignment :

.
AN — o

(h'e — ~— ~— » [ee} N~ © Te} <t (9p) N ~ o

<= O O O O O O O O O O O o o

o [m)] ()] o [m)] () [m)] [m)] o [m)] ()] o [m)] ()]

\ (X111) )

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.

8.12.3 Programming :

outpw(port, DoVal); [* for all 13-channels */

Please notice that Base address “0x0080” not used.
DoVal=0x0000 - turn all 13-channel OFF
DoVal=0x0001 -> turn chennel_0 ON, the other channels OFF
DoVal=0x2000 - turn all 13-channel ON
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9. X2xx I/O Expansion Boards

9.1 X200: AD*1

9.1.1 Specifications :

For |-7188XC

Analog Input:

Channel : 1 ( Single-Ended )
Resolution : 12bit

Input Range/Type : 0 ~ 2.5V
Sampling rate : 900 Hz
Isolated : none

9.1.2 Pin Assignment :

f (X200) COM2 )

INIT*/DI 1

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.

9.1.3 Programming :
For Software Installation & Demo Program, Refer to Section 2.2.2
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9.2 X201: AD*1

9.2.1 Specifications :

For |-7188XC
Power consumption: 0.4W

Analog Input:

Channel : 1 ( Differential )
Resolution : 12bit

Input Range/Type : 0 ~ 20mA
Sampling rate : 900 Hz
Isolated : none

9.2.2 Pin Assignment :

/  (x201) COM2 )
- | o
a & N o =

' 1 1 1 *
CEEEEEEEEE RN

1S
1S
1S
1S
S
S
S
S
S
S
S
1S
1S

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.
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9.2.3 Jumper Setting:

Note: user should remove R19, R20, R21, R22, R23 in the 7188XC first.
J7: 11+, 11-, 12+
TPO, TP1: 12-, 13+, I3- |14+, 14-
TPO:  Original function on 7188XC
TP1: Five channels of isolated DI
Jumper:  Select TPO or TP1 function
TPO: JP9 and JP8 closed
TP1: JP9 and JP10 closed

9.2.4 Programming :

For Software Installation & Demo Program, Refer to Section 2.2.2
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9.3 X202: AD*7
9.3.1 Specifications :

For |I-7188XB, |I-7188XG, I-7188EX, I-7188EG
Power consumption: 0.7W

Analog Input:

Channel : 7 ( Differential )
Resolution : 12bit

Input Range/Type : 0 ~ 20mA
Sampling rate : 1800 Hz
Isolated : none

9.3.2 Pin Assignment :

Al 6+
Al 5+
Al 4+
Al 2+

Al 0-

\ Al 0+

Al 1+

Al 5-
Al 4-
Al 3-
Al 3+
Al 2-
Al 1-

\ (X202)

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.

9.3.3 Programming :

For Software Installation & Demo Program, Refer to Section 2.2.2
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9.4 X203: AD*2 + DO*6 + DI*2

94.1 Specifications :
For |I-7188XB, |I-7188XG, I-7188EX, I-7188EG
Power consumption: 0.7W
Analog Input:
F Channel : 2 ( Differential )
F Resolution : 12bit
E Input Range/Type : 0 ~ 20mA
E Sampling rate : 1800 Hz
Digital Input :

F Channels: 2
Input Range / Type: Logic high level (3.5V~30V),
Logic low level (0V~1V)

F Isolated: none
Digital Output:
E Channels: 6
E Open-collector Output: 100 mA / 30V max

F Isolated: none

9.4.2 Pin Assignment :

OZOZOZOZOXOTOZOIOIOZOIOIOX()

,
- N o © ¥ o®© &N - ©
T 2 Z A o 0o 0o 0o 0o o + .+
o o O > 0o 0000 a0 - - 29 <9

\ (X203) )

Note: Refer to section 3. for A/D, D/A, DI, DO wire connection.
For Software Installation & Demo Program, Refer to Section
2.2.2
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10. X3xx I/O Expansion Boards

10.1 X300: DA * 2

10.1.1  Specifications :

For |-7188XC

Analog Output:

Channel : 2

Resolution : 12bit

Input Range/Type : 0 ~ 4.095V
Sampling rate : 650 Hz
Isolated : none

10.1.2  Pin Assignment :

(" (x300) COM2 N
(]
&
o

GND
DA 0
DA 1

DO 3

DO 2

DO 1

DI 3

DI 2
INIT*/DI 1
(Y) D2+
(G) D2-

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.

10.1.3  Programming :

For Software Installation & Demo Program, Refer to Section 2.2.2
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10.2 X301:DA*1+AD*1

10.2.1  Specifications :

For |-7188XC

Analog Output:

Channel : 1

Resolution : 12bit

Input Range/Type : 0 ~ 4.095V
Sampling rate : 650 Hz
Isolated : none

Analog Intput:

Channel : 1 ( Single-Ended )
Resolution : 12bit

Input Range/Type : 0 ~ 2.5V
Sampling rate : 900 Hz
Isolated : none

10.2.2  Pin Assignment :

( (xz01) COM2 N
()
&
)

INIT*/DI 1

(G) D2-

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.
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10.2.3  Programming :

void AnalogOutput(int Dataln )
Dataln = 0 — 4095 (Note 4095-> 4.095V)

int Analogin(void)
Return value= 0 - 4095
Mapping formula: Vref / 4096 (Note: Vref=2.5v)

For Software Installation & Demo Program, Refer to Section 2.2.2
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10.3 X302: DA*1+AD*1

10.3.1  Specifications :

For |-7188XC

Analog Output:

Channel : 1

Resolution : 12bit

Input Range/Type : +/- 5V
Sampling rate : 650 Hz
Isolated : none

Analog Intput:

Channel : 1 ( Single-Ended )
Resolution : 12bit

Input Range/Type : +/- 5V
Sampling rate : 900 Hz
Isolated : none

10.3.2  Pin Assignment :

( (x302) COM2 N
()
&
)

INIT*/DI 1

(G) D2-

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.
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10.3.3  Programming :

void AnalogOutput(int Dataln )
Dataln = 0 — 4095 (Note 4095-> 4.095V)

int Analogin(void)
Return value= 0 - 4095
Mapping formula: Vref / 4096 (Note: Vref=5v)

For Software Installation & Demo Program, Refer to Section 2.2.2

[Software specific]

Input/Output range: -5.0v  -0.0V +0.0V +5.0V
Decimal integer: 0 2047 2048 4095
Hexadecimal: 000 7FF 800 FFF
[A/D]
sampling rate: 1800 data/sec (with floating convertion)
Accuracy==> Typical: +/- 1 LSB (+- 2.4 mV)
Maximum: +/- 2 LSB (+- 4.8 mV)
[D/A]
thoughput : 1300 data/sec (with floating convertion)
Accuracy==> Typical: +/- 1 LSB (+- 2.4 mV)

Maximum: +/- 2 LSB (+- 4.8 mV)
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10.4 X303: AD*1 + DA*1 + DO*6 + DI*4
10.4.1  Specifications :

For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Analog Output:

Channel : 1

Resolution : 12bit

Input Range/Type : +/- 5V
Sampling rate : 1300 Hz
Isolated : none

Analog Intput:

B Channel : 1 ( Single-Ended )
F Resolution : 12bit
F Input Range/Type : +/- 5V
E Sampling rate : 1800 Hz
F Isolated : none
Digital Input :

F Channels: 4
Input Range / Type: Logic high level (3.5V~30V),
Logic low level (0V~1V)

F Isolated: none
Digital Output:
B Channels: 6
E Open-collector Output: 100 mA / 30V max

E Isolated: none
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10.4.2  Pin Assignment :

DI 3
DI 2
DI 1

\ (X303)

Note: Refer to section 3. for A/D, D/A, DI, DO wire connection.

10.4.3 Programming :

For Software Installation & Demo Program, Refer to Section 2.2.2

Notel: The DI default value of BASE is O.
Note2: The DO default value of BASE is 0.
[Software specific]

Input/Output range: -5.0v  -0.0v +0.0V
Decimal integer: 0 2047 2048
Hexadecimal: 000 7FF 800
[A/D]
sampling rate: 1800 data/sec (with floating convertion)
Accuracy==> Typical: +/- 1 LSB (+- 2.4 mV)
Maximum: +/- 2 LSB (+- 4.8 mV)
[D/A]
thoughput : 1300 data/sec (with floating convertion)
Accuracy==> Typical: +/- 1 LSB (+- 2.4 mV)
Maximum: +/- 2 LSB (+- 4.8 mV)
[D/O]
throughput: can generates 2KHz square wave signals.

+5.0V
4095
FFF
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10.5 X304: AD*3 + DA*1 + DO*4 + DI*4
10.5.1  Specifications :

For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Analog Output:

Channel : 1

Resolution : 12bit

Input Range/Type : +/- 5V
Sampling rate : 1300 Hz
Isolated : none

Analog Intput:

B Channel : 3 ( Single-Ended )
F Resolution : 12bit
F Input Range/Type : +/- 5V
E Sampling rate : 1800 Hz
F Isolated : none
Digital Input :

F Channels: 4
Input Range / Type: Logic high level (3.5V~30V),
Logic low level (0V~1V)

F Isolated: none
Digital Output:
B Channels: 4
E Open-collector Output: 100 mA / 30V max

E Isolated: none
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10.5.2  Pin Assignment :

OOODDDDDDDDDDD

\ (X304)

/
o — o m) o - nd
N nn 2z < 2 % - 2 =
< < < O N0 O N0 o N o

Note: Refer to section 3. for A/D, D/A, DI, DO wire connection.

10.5.3  Programming :

For Software Installation & Demo Program, Refer to Section 2.2.2

Notel: The DI default value of BASE is O.
Note2: The DO default value of BASE is 0.
[Software specific]

Input/Output range: -5.0v  -0.0V +0.0V +5.0V
Decimal integer: 0 2047 2048 4095
Hexadecimal: 000 7FF 800 FFF
[A/D]
sampling rate: 1800 data/sec (with floating convertion)
Accuracy==> Typical: +/- 1 LSB (+- 2.4 mV)
Maximum: +/- 2 LSB (+- 4.8 mV)
[D/A]
thoughput : 1300 data/sec (with floating convertion)
Accuracy==> Typical: +/- 1 LSB (+- 2.4 mV)
Maximum: +/- 2 LSB (+- 4.8 mV)
[D/O]
throughput: can generates 2KHz square wave signals.
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10.6 X305: AD*7 + DA*1 + DO*2 + DI*2
10.6.1  Specifications :

For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Analog Output:

Channel : 1

Resolution : 12bit

Input Range/Type : +/- 5V
Sampling rate : 1300 Hz
Isolated : none

Analog Intput:

B Channel : 7 ( Single-Ended )
F Resolution : 12bit
F Input Range/Type : +/- 5V
E Sampling rate : 1800 Hz
F Isolated : none
Digital Input :

F Channels: 2
Input Range / Type: Logic high level (3.5V~30V),
Logic low level (0V~1V)

F Isolated: none
Digital Output:
B Channels: 2
E Open-collector Output: 100 mA / 30V max

E Isolated: none
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10.6.2 Pin Assignment :

I
;

2
\ (X305) j

Note: Refer to section 3. for A/D, D/A, DI, DO wire connection.

10.6.3  Programming :

For Software Installation & Demo Program, Refer to Section 2.2.2
Notel: The DI default value of BASE is O.

Note2:  The DO default value of BASE is 0.

[Software specific]

Input/Output range: -5.0v  -0.0v +0.0V +5.0V
Decimal integer: 0 2047 2048 4095
Hexadecimal: 000 TFF 800 FFF
[A/D]
sampling rate: 1800 data/sec (with floating convertion)
Accuracy==> Typical: +/- 1 LSB (+- 2.4 mV)
Maximum: +/- 2 LSB (+- 4.8 mV)
[D/A]
thoughput : 1300 data/sec (with floating convertion)
Accuracy==> Typical: +/- 1 LSB (+- 2.4 mV)
Maximum: +/- 2 LSB (+- 4.8 mV)
[D/O]

throughput: can generates 2KHz square wave signals.
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10.7 X306: AD*2

10.7.1  Specifications :

For |-7188XC
Power consumption: 0.4W

Analog Input:
B Channel : 2 ( Single-Ended )
F Resolution : 12bit
E Input Range/Type:+/-10V
E Sampling rate : 900 Hz
E Isolated : none

10.7.2 Pin Assignment :

" (x306) COM2 N
(]
&
o

INIT*/DI 1
(Y) D2+
(G) D2-

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.
10.7.3 Programming :

For Software Installation & Demo Program, Refer to Section 2.2.2
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10.8 X307: AD*8

10.8.1  Specifications :

For |I-7188XB, |I-7188XG, I-7188EX, I-7188EG
Power consumption: 0.7W

Analog Input:
B Channel :8 ( Single-Ended )
F Resolution : 12bit
E Input Range/Type : +/- 10V
E Sampling rate : 1800 Hz
E Isolated : none

10.8.2  Pin Assignment :

/
N © LW ¥ ©®© N - o A _ o X < ©
O O o0oo0aoao Z - — = 0 o0
< < « & <« < < < O o o o a 0o

\ (X307)

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.

\_

10.8.3 Programming :

For Software Installation & Demo Program, Refer to Section 2.2.2

I/O Expansion Bus for 7188X/7188E User's Manual, Jan/2005 v1.5, 7PH-000-15---83



10.9 X308: AD*4 + DO*6

10.9.1  Specifications :

For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Analog Intput:

Channel : 4 ( Single-Ended )
Resolution : 12bit

Input Range/Type : 0 ~ 10V
Sampling rate : 1800 Hz
Isolated : none

Digital Output:
E Channels: 6
E Open-collector Output: 100 mA / 30V max

E Isolated: none

10.9.2 Pin Assignment :

OZOZOIOZOTOXOZOLOXOTOZOXOI(Y

,
[nd Lo < ™ Y N ~ o [a) ™ o ) -— o
= O O O = 0 0 O Z Aa o Z a o
o o [m)] o o (| [m)] o O < < O < <

\ (X308) )

Note: Refer to section 3. for A/D, D/A, DI, DO wire connection.
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10.9.3  Programming :

For Software Installation & Demo Program, Refer to Section 2.2.2
Note:  The DO default value of BASE is 0.
[Software specific]

Input/Output range: ov 4.9V 5V 10V

Decimal integer: 0 2047 2048 4095

Hexadecimal: 000 TFF 800 FFF
[A/D]

sampling rate: 1800 data/sec (with floating convertion)

Accuracy==> Typical: +/- 1 LSB (+- 2.4 mV)

Maximum:  +/- 2 LSB (+- 4.8 mV)
[D/O]
throughput: can generates 2KHz square wave signals.
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10.10 X310: AD*2 + DA*2 + DO*3 + DI*3
10.10.1 Specifications :

For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Analog Output:

Channel : 2

Resolution : 12bit

Input Range/Type : 0 ~ 10V
Sampling rate : 1300 Hz
Isolated : none

Analog Intput:

Channel : 2 ( Differential )

Resolution : 12bit

Input Range/Type :

ChO:0~20mA

Chi1:0~10V

Sampling rate : 1800 Hz
F Isolated : none

Digital Input :

F Channels: 3
Input Range / Type: Logic high level (3.5V~30V),
Logic low level (0V~1V)

F Isolated: none
Digital Output:
B Channels: 3
E Open-collector Output: 100 mA / 30V max

E Isolated: none
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10.10.2 Pin Assignment :

OZOZOZOZOIOTOXOIOTOTOTOXOX(Y
I

\ (X310)

,
— o N ~ o [a) ~ o ' + !

YT 2 2 00 0 Z o0 o - = ©°

o o o o [m) o o O <€ <C <€ <€ <€

\ Al 0+

Note: Refer to section 3. for A/D, D/A, DI, DO wire connection.

10.10.3 Programming :

For Software Installation & Demo Program, Refer to Section 2.2.2

Notel: The DI default value of BASE is O.
Note2: The DO default value of BASE is 0.
[Software specific]

Input/Output range: ov 4.9V 5.0V

Decimal integer: 0 2047 2048

Hexadecimal: 000 7FF 800
[A/D]

sampling rate: 1800 data/sec (with floating convertion)
Accuracy==> Typical: +/- 1 LSB (+- 2.4 mV)
Maximum: +/- 2 LSB (+- 4.8 mV)

[D/A]
thoughput : 1300 data/sec (with floating convertion)
Accuracy==> Typical: +/- 1 LSB (+- 2.4 mV)
Maximum: +/- 2 LSB (+- 4.8 mV)
[D/O]
throughput: can generates 2KHz square wave signals.

10V
4095
FFF

I/O Expansion Bus for 7188X/7188E User's Manual, Jan/2005 v1.5, 7PH-000-15---87



11. X4xx I/O Expansion Boards

11.1 X400:Timer/counter *3

11.1.1  Specifications :

For |-7188XC

Analog Input:

B Channel: 3
16 bit timer/counter
F Isolated : none

11.1.2  Pin Assignment & Jumper Setting :

(X400) COM2 )

\

_+|+O
v = x  x E £ E 2 2 = O
4 o 3 3 = 3 3 2 £ 0 ¥ @
Looooo O o £ < £ &£ 1

OXOXOXOZOZOZOXOZOZOXOXOX(Y

Note: You can used 3 channels 16-bit counters or 1 channel 16-bit
and 1 channel 32-bit

E J7: for counter-0
E TPO: Original function on 7188XC
E TP1l: for counterl, counter2
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Jumper setting for 8254:

1-2 ON 2-3 ON
CLKO |T1-> CLKO=TO O T1 > CLKO=pinl of J5
GO T2 > GO=always High T2 > G0=pin2 of J5

OUTO | OUTO to INTO & pin3 of J5

CLK1 |T4-> CLK1=TO_ 1 T4 > CLKO=pin4 of J5

Gl Always High

OUT1 |OUT1toT3.1&T5.1&7T6.1

CLK2 | T3 > CLK2=0UT1 T3 = CLK2=pin5 of J5

G2 Always High

OuT2 |OUT2t0oT5.3&T7.1

T1 is used to select internal TO_0 or external signal for CLKO

T2 is used to select High or external signal for GO

T3 is used to control 16-bit/32-bit counter. 1-2 select 32-bits counter, 2-3
select two 16-bit counters

T4 is used to select internal TO_1 or external signal for CLK1

T5 is used to select OUT1 or OUT2 to INT1

T6 is used to select OUT1 to pin-7 of J5

T7 is used to select OUT2 to pin-8 of J5

11.1.3 Programming :

For Software Installation & Demo Program, Refer to Section 2.2.2
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12. X5xx I/O Expansion Boards

12.1 X500: RS232 * 1

12.1.1 Specifications
For [-7188XC

Parallel I/O :
B RS-232port:1
B COMS3: TXD, RXD, RTS, CTS, DSR, DTR, DCD, RI, GND
E 16550 compatible
E Internal FIFO : 16 bytes
E Transmission speed: 115.2K BPS max.
F Modem control
F Isolated : none

12.1.2 Pin Assignment & Jumper Setting

f(xsoO) COM2 )
N 0

g%% — =
3 o O @ctng'c%z
2 8 2 g o0g2s kb 2352 2

Ll—rxwoooﬁﬁztg%@/

1S
1S
1S
106
1S
1S
1S
108
1S
1S
1S
1S
1S

Note: There are two type of functions in X500.
1. COM3: TXD, RXD, RTS, CTS, DSR, DTR, DCD, RI, GND
This function without case.
2. COM3: TXD, RXD, GND
This function with case.
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J1

J5 J7
J3
7188XC
X500
J2
E J1: /O expansion bus, connect to J1 of 7188XC
E J2: /O expansion bus, connect to J2 of 7188XC
E J7: Three wires of RS-232 (RXD, TXD, GND)
Pin Assignment : refer to Figure 1 on page 90.

E J3: 9-pin connector of RS-232, connect to modem

Block Diagram

7188XC/7188XB
J1 < > J1
I/O Expansion
Bus
J2 < > J2
3-pin RS-232
7 |4 P> J7

X500

9-pin RS-232

—

J3

Modem
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12.1.3  Programming :

Compatible to COM3 of 7188X software library
int InstallCom3(unsigned long baud, int data, int parity, int stop);
int RestoreCom3(void);

int IsCom3(void);

int ToCom3(int data);

int ToCom3Str(char *str);

int ToCom3Bufn(char *buf,int no);

int printCom3(char *fmt,...);

void ClearTxBuffer3(void);

int SetCom3FifoTriggerLevel(int level);

int SetBaudrate3(unsigned long baud);

int ReadCom3(void);

int ClearCom3(void);

int DataSizeInCom3(void);

int WaitTransmitOver3(void);

int IsTxBufEmpty3(void);

int IsCom30utBufEmpty(void);

I/O Expansion Bus for 7188X/7188E User's Manual, Jan/2005 v1.5, 7PH-000-15---94



12.2 X501: RS232* 1

12.2.1  Specifications
For [-7188XC

Parallel 1/0O :

RS-232 port: 1

COM3 : TXD, RXD, RTS, CTS, GND
16550 compatible

Internal FIFO : 16 bytes

Transmission speed: 115.2K BPS max.
Isolated : none

12.2.2 Pin Assignment

 xsoy) comz . )
™ ™ ™ a2}
S 3 5 3 h o
O O O O g & & & =
|c£ |9 Q m) % 6 ® o = ,D-\ E = 2
| 0 @ @ X 5 a3 8 Z = O x o

12.2.3  Programming :

For Software Installation & Demo Program, Refer to Section 2.2.2

I/O Expansion Bus for 7188X/7188E User's Manual, Jan/2005 v1.5, 7PH-000-15---95



12.3 X502: RS232 * 1

12.3.1 Specifications
For [-7188XC

Parallel 1/0O :

RS-232 port : 2

COMS3 : TXD, RXD, RTS, CTS, GND
COM4: TXD, RXD, GND

16550 compatible

Internal FIFO : 16 bytes

Transmission speed: 115.2K BPS max.
Isolated : none

12.3.2 Pin Assignment :

( (xs02) comz )
™ ™ ™ ™ <t <
=S = = = = = -
O O O O o O = 4 .+ 0O
O O O O o O QO 8 N »n =2
|c£ |9 Q =) % =) Q ~ ,D-\ E = 2
| 0 x @ X6 2 2 a z =z @ x oo

12.3.3  Programming :

For Software Installation & Demo Program, Refer to Section 2.2.2
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12.4 X503: RS232* 1

12.4.1  Specifications :
For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Parallel 1/0O :

RS-232 port: 1

COM3 : TXD, RXD, RTS, CTS, GND
16550 compatible

Internal FIFO : 16 bytes

Transmission speed: 115.2K BPS max.
Isolated : none

12.4.2  Pin Assignment :

OOODODDDDDDDDD

RXD COM3
TXD COM3
RTS COM3

\ CTS COM3

GND

\ (X503)

12.4.3  Programming :

I-7188E4 and X503 + I-7188EX are software the same.

[-7523 and X503 + I-7188XB are software the same.

For Software Installation & Demo Program, Refer to Section 2.2.2
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12.5 X504: RS232 * 2

12.5.1  Specifications :
For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Parallel 1/0O :

COMS3 : TXD, RXD, RTS, CTS, GND

COM4 : TXD, RXD, RTS, CTS, DSR, DTR, DCD, RI, GND
16550 compatible

Internal FIFO : 16 bytes

Transmission speed: 115.2K BPS max.

Modem control

Isolated : none

12.5.2 Pin Assignment

ODODDODDDDDDDD

r

T ¥ = = = ™

s = = = 32 2 2 = s £ 2 2

O O O O O o o O O O O O

O O O O O O O o O O O O

0o ¥ r o v QO O QO O Ao o o o

- O EFE O F K X Z Z

Y O o Ao O 5 r O O é ﬁ Y '5
\ (X504) )

12.5.3 Programming :
I-7188E4 and X504 + I-7188EX are software the same.

For Software Installation & Demo Program, Refer to Section 2.2.2
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12.6 X505: RS232 * 3

12.6.1  Specifications :
For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Parallel 1/0O :

COMS3 : TXD, RXD, RTS, CTS, GND
COM4 : TXD, RXD, RTS, CTS, GND
COMS5 : TXD, RXD, RTS, CTS, GND
16550 compatible

Internal FIFO : 16 bytes

Transmission speed: 115.2K BPS max.
Isolated : none

12.6.2 Pin Assignment

ODODDODDDDDDDD

TXD COM5
RTS COM5
CTS COM5
RXD COM4
CTS COM4
RXD COM3
TXD COM3
RTS COM3

\CTS COM3

GND

X TXD COM4

B RTs com4
GND

o

1
( RXD COMS5

12.6.3 Programming :

I-7188E5 and X505 + I-7188EX are software the same.

[-7524 and X505 + I-7188XB are software the same.

For Software Installation & Demo Program, Refer to Section 2.2.2
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12.7 X506: RS232 * 6

12.7.1  Specifications :
For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Parallel 1/0O :

COMS3 : TXD, RXD, GND

COM4 : TXD, RXD, GND

COMS5 : TXD, RXD, GND

COM6 : TXD, RXD, GND

COM7 : TXD, RXD, GND

COMS8: TXD, RXD, GND

16550 compatible

Internal FIFO : 16 bytes

Transmission speed: 115.2K BPS max.
Isolated : none

12.7.2  Pin Assignment :

DODODDDODDDDDD|
|

;

© © i~ I~ © © o) < ™
=528 23823 £2:%z
S S o6& &0 3o S 3 8 0
o 0O Ao A DQQDQQDQQ

x X Z > X Z X

e s e e e E
\ (X506) j

12.7.3  Programming :

I-7188E8 and X506 + I-7188EX are software the same.

I-7527 and X506 + 1-7188XB are software the same.

For Software Installation & Demo Program, Refer to Section 2.2.2
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12.8 X507: RS422 *1 + DO*4 + DI*4

12.8.1  Specifications :
For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Parallel 1/0O :

COMS3 : TxD+, TxD -RxD+, RxD -
16550 compatible

Internal FIFO : 16 bytes

Transmission speed: 115.2K BPS max.
Isolated : none

Digital Input :

E Channels: 4
Input Range / Type: Logic high level (3.5V~30V),
Logic low level (0V~1V)

B Isolated: none
Digital Output:
B Channels: 4
E Open-collector Output: 100 mA / 30V max

E Isolated: none
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12.8.2 Pin Assignment :

S

S

S

&0
S
e
&0
e
&0
e
& |
e
&0
e

RXD- COM3
RXD+ COM3
TXD- COM3

\TXD+ COM3

DO 2
DO 1
DO O
PWR
GND

o2
DI 1
DI 0

(DOS
XDI3
o

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.

12.8.3 Programming :

Notel: The DI default value of BASE is 0.

Note2:  The DO default value of BASE is 0.

[-7188E3 and X507 + I-7188EX are software the same.

I-7522A and X507 + I-7188XB are software the same.

For Software Installation & Demo Program, Refer to Section 2.2.2
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12.9 X508: RS232 * 1 + DO*4 + DI*4

12.9.1  Specifications :
For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Parallel 1/0O :

COMS3 : TXD, RXD, RTS, CTS, GND
16550 compatible

Internal FIFO : 16 bytes

Transmission speed: 115.2K BPS max.
Isolated : none

Digital Input :

E Channels: 4
Input Range / Type: Logic high level (3.5V~30V),
Logic low level (0V~1V)

B Isolated: none
Digital Output:
B Channels: 4
E Open-collector Output: 100 mA / 30V max

E Isolated: none
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12.9.2 Pin Assignment :

S

S

S

&0
S
e
&0
e
&0
e
& |
e
&0
e

7
D Hm o m ™
= =S = =
8538 3
TN T 2 QO 65 a4 -~ 0o O a » o
O O O O z - - _ =
DDDDEODDDDéﬁEB

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.

12.9.3 Programming :

Notel: The DI default value of BASE is 0.

Note2:  The DO default value of BASE is 0.

[-7188E3-232 and X508 + I-7188EX are software the same.

[-7522A and X508 + I-7188XB are software the same.

For Software Installation & Demo Program, Refer to Section 2.2.2
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12.10 X509: RS232 * 2 + DO*4 + DI*4

12.10.1 Specifications :
For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Parallel 1/0O :

COMS3 : TXD, RXD, GND

COM4 : TXD, RXD, GND

16550 compatible

Internal FIFO : 16 bytes

Transmission speed: 115.2K BPS max.
Isolated : none

Digital Input :

F Channels: 4
Input Range / Type: Logic high level (3.5V~30V),
Logic low level (0V~1V)

F Isolated: none
Digital Output:
B Channels: 4
E Open-collector Output: 100 mA / 30V max

E Isolated: none
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12.10.2 Pin Assignment :

S

S

S

&0
S
e
&0
e
&0
e
& |
e
&0
e

TXD COM3
RXD COM3
TXD COM4

\ RXD COM4

DO 2
DO 1
DO O
PWR
GND

L2
DI 1
DI O

(DOS
XDI3
o

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.

12.10.3 Programming :

Notel: The DI default value of BASE is 0.
Note2: The DO default value of BASE is 0.

For Software Installation & Demo Program, Refer to Section 2.2.2
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12.11 X510: RS232 * 1 + DO*5 + DI*5

12.11.1 Specifications :

For I-7188XB, I-7188XG, I-7188EX, I-7188EG
EEPROM: 128K * 2 bytes For X510
EEPROM: 128K * 1 bytes For X510-128

Parallel 1/0O :

COMS3 : TXD, RXD, GND

16550 compatible

Internal FIFO : 16 bytes

Transmission speed: 115.2K BPS max.
Isolated : none

Digital Input :

E Channels: 5
Input Range / Type: Logic high level (3.5V~30V),
Logic low level (0V~1V)

B Isolated: none
Digital Output:
B Channels: 5
E Open-collector Output: 100 mA / 30V max

E Isolated: none
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12.11.2 Pin Assignment :

S
S
S
S
=
e
&0
e
&0
e
& |
e
&0
e

[ (a2

S =

5 O

O 0 0 o o = Yo N - 2 =z & %

(] o o o o (] o (] [m)] (] O - o
\ (X510) j

Note: refer to section 3. for A/D, D/A, DI, DO wire connection.

12.11.3 Programming :

[-7188E3 and X510 + |-7188EX are software the same.
Notel: The DI default value of BASE is 0.
Note2: The DO default value of BASE is 0.

For Software Installation & Demo Program, Refer to Section 2.2.2
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12.12 X511: RS485 * 3

12.12.1  Specifications :
For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Parallel 1/0O :

COM3 : Data+, Data-

COM4 : Data+, Data-

COMS : Data+, Data-

16550 compatible

Internal FIFO : 16 bytes

Transmission speed: 115.2K BPS max.
Isolated : none

12.12.2 Pin Assignment :

DODOODDODDDDDD|
|

;

To} <

= 2 = 2 S e

Q 5 Qo 5 5 2

o O o O o 8

+ I + 1 + LI)

o o (@] o [m)] o
\ (X511) )

12.12.3 Programming :

I-7188E5 and X511 + I-7188EX are software the same.

I-7524 and X511 + 1-7188XB are software the same.

For Software Installation & Demo Program, Refer to Section 2.2.2

I/O Expansion Bus for 7188X/7188E User's Manual, Jan/2005 v1.5, 7PH-000-15---109



12.13 X512: RS-232*4 + RS485* 1

12.13.1 Specifications :
For I-7188XB, I-7188XG, I-7188EX, I-7188EG

Parallel 1/0O :

COMS3 : TXD, RXD, GND

COM4 : TXD, RXD, GND

COMS5 : TXD, RXD, GND

COM6 : TXD, RXD, GND

COMY7 : Data+, Data-

16550 compatible

Internal FIFO : 16 bytes

Transmission speed: 115.2K BPS max.
Isolated : none

12.13.2 Pin Assignment :

DODODDDODDDDDD|
|

;

©o © Yp] <t (a2}
=t 53 £35 53 37
88000000080080

a 0 A N0 A 0 a N0
+ 0 Z X Z X 2Z pd
oo 0 F 2 06 F & 6F &g 8&FE
\ (X512) Y,

12.13.3 Programming :

I-7188E8 and X512 + I-7188EX are software the same.

I-7527 and X512 + 17188XB are software the same.

For Software Installation & Demo Program, Refer to Section 2.2.2

I/O Expansion Bus for 7188X/7188E User's Manual, Jan/2005 v1.5, 7PH-000-15---110



12.14 X560: RS-232 * 3 + 8 M Flash

12.14.1 Specifications :
The module without case.
For I-7188XA, |-7188XC, I-7188XB, 1-7188XG, I-7188EX, |-7188EG

Parallel 1/0O :

COM4 : TXD, RXD, GND

COMS5 : TXD, RXD, GND

COM®6 : TXD, RXD, GND

16550 compatible

Internal FIFO : 16 bytes

Transmission speed: 115.2K BPS max.
Isolated : none

Storage flash, 8M bytes :

E Endurance : 1,000,000 Program/Erase Cycles
E Data Retention : 10 years
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12.14.2 Pin Assignment :

>
O1
o
-

RXD COM6
TXD COM6
RXD COM5
TXD COM5
RXD COM4
TXD COM4

= =~ =

12.14.3 Programming :

For Software Installation & Demo Program, Refer to Section 2.2.2
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13. X6xx I/O Expansion Boards

13.1 X600 and X601 : Flash ROM

13.1.1 Specifications
For I-7188XA, I-7188XC, |-7188XB, |-7188XG, I-7188EX, I-7188EG
Power consumption: 0.5W

X600: storage flash, 4M bytes
Endurance : 1,000,000 Program/Erase Cycles
Data Retention : 10 years

X601: storage flash, 8M bytes
Endurance : 1,000,000 Program/Erase Cycles
Data Retention : 10 years

13.1.2  Software Library :

int  X600_Init(int wBaseAddr, int wType);

int X600 _Reset FLASH(void);

int X600_WP_FLASH(char wp);

void X600 Read FLASH_ID(int *maker, int *device);

void X600_Read_ FLASH_ Status(int *status);

int X600 _MarkBadPage(unsigned int wAddr);

int X600_Erase_FLASH(unsigned int wAddr);

int X600_Erase FLASH_Unconditional(unsigned int wAddr);

int  X600_Write_ FLASH(unsigned int wAddr, char bufl[], char buf2[]);

int X600 _Read_ FLASH(unsigned int wAddr, char bufi[], char buf2[]);
13.1.3 Programming :

For Software Installation & Demo Program, Refer to Section 2.2.2
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13.2 X607 and X608: SRAM

13.2.1 Specifications

X607 : 128K bytes battery backup
X608 : 512K bytes battery backup

For I-7188XA, I-7188XC, |-7188XB, |-7188XG, I-7188EX, I-7188EG
*** X607 and X608 are support file system. ***
Power consumption: 0.5W

Introduction:

There are two modes of power supplies to SRAM, 1-7188(VCC) mode
and battery mode. The voltage of the battery is 3 V, the voltage of I- |-
7188 mode is 5 V. I-7188 (VCC) is the primary power supply when it is
powered on. SRAM will consume the battery power if I-7188 power off.

SRAM requires a minimum of 2.0 V at battery mode. Data loss
happens when power voltage is less than 2.0 V. An automatic
backup will take place when 1-7188 is power off. The battery is
replaceable. However, there is a risk to loose data during the process
of changing batteries.

Specifications:
1. The minimum data retention supply voltage is 2.0V
2. The X607 can provide 9 years backup time
( Shutdown 24 hours everyday).
3. The X608 can provide 2 years backup time.
( Shutdown 24 hours everyday).
4. Operating temperature: +0°C to +70°C

13.2.2  Programming :

For Software Installation & Demo Program, Refer to Section 2.2.2
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