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1. Introduction

The 7000 series is a family of remote controllable data
acquisition modules. They provide A/D, D/A, DI/O, Timer/Counter,
MMI and other functions. These modules can be controlled
remotely by a set of commands.

1.1 The 7000 series overview

The 7000 series can be divided into several groups based on their
function as follows:
group 1 : bus converter modules, support bus converter & repeater
7520/7520R/ISA-7520R/PCISA-7520R : RS-232 to RS-485
converter,
3000V isolation.
7520A : RS-232 to RS485 and RS-422 converter, 3000V
isolation.
7520AR/PCI-7520AR: RS-232 to RS485 and RS-422 converter,
3000V isolation.
7561: USB to RS-232/422/485 converter, 3000V isolation.

7510 :

RS-485 to RS-485 repeater, 3000V isolation

7510A : RS-485 and RS-422 repeater, 3000V isolation
group 2 : DIO modules, support TTL, isolated DIO, relay & O. C.

output
7050 :
7052 :
7053 :
7060 :
7041 :
7042 :
7043 :
7044 :
7063 :
7065 :
7066 :
7067 :

TTL IO, 7*In, 8*Out

isolated DI, 8*In

Non-isolated DI, 16*In

isolated DI & relay output, 4*In+4*Relay
isolated DI, 14*In

isolated O. C. DO, 13*Out

Nonisolated O.C. 16 channels digital output.
high driver O.C. output | + isolated DI, 4*In+8*Out
isolated DI *8 & 3 form A power relay.
isolated DI *4 & 5 form A power relay.

7 form A Photo Mos Relays

Relay output, 7*Relay

group 3 : DA module, support voltage/current output.

7021 :
7022 :
7024 :

1 channel analog output.
2 channel analog output.
4 channel analog output.

group 4 : AD modules, support voltage/current/thermocouple/RTD
measurement
7011/7011D/7011P : single-channel thermocouple measurement
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7012/7012D/7012F : single-channel large signal measurement
7013/7013D : 1 channel RTD measurement
7033/7033D : 3 channels RTD measurement
7014D : Analog/Transmitter input with LEDs display
7016/7016D/7016P : Strain Gauge input with LEDs display
7017/7018F : Input Range and multi-channel same as 7012.
7018 : Thermocouple input, multi-channel 7011
group 5 : Timer/Counter modules : 7080, 7080D
group 6 : Man Machine Interface : MMICON=240*64 LCD+4*4
KBDs+8*function_key
group 7 : Power relay Modules :
RM104/108/116 : 4/8/16 channels of form-C, SPST, 400V AC, 16A
RM204/208/216 : 4/8/16 channels of form-C, SPDT, 400V AC, 5A
group 8 : Embedded Processor module
7188, 7188XA, 7188XB, 7188XC, 7188EX, 7188EA
group 9 : wireless modem module : SST-288
group 10 : Power supply module
ACE-540A : 24VI2A power supply
DIN-540A : ACE-540A with DIN-RAIL mount
PWR-24/220V : 220V AC input, 24V/0.1A output power adapter
PWR-24/110V : 110V AC input, 24V/0.1A output power adapter

1.2 Related Documentation for the 7000 Series

 NAP7000S User Manual : for software NAP7000S, utility program
source

 NAP7000P User Manual : for software NAP7000P, DLL driver for 7000

 NAP7000D User Manual : for software NAP7000D, DDE driver for 7000

 NAP7000L User Manual : for software NAP70000, OLE driver for 7000

e 7000 Bus Converter User Manual :
For 7510/7520/7520A/7520R/7561/7510A/7520AR/ISA-7520A/
PCI-7520AR/PCISA-7520R

e 7000 DIO User Manual : for 7050/7052/7053/7060/7041/7042/7044/7067

e 7000 A/D Groupl User Manual : for
7017/7018/7013/7013D/7033/7033D

e 7000 A/D Group2 User Manual : for 7011/7011D/7012/7012D/7014D

e 7000 D/A User Manual : for 7021, 7022, 7024.

e 7000 Timer/Counter User Manual : for 7080D

e 7000 Embedded Controller User Manual : for 7188

« MMICON Hardware Manual : for MMICON

« MMIDOS User Manual : for MMICON software

» Application Note : EM001 - for MMICON evaluation
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1.3 Common Features of the 7000 Series

Isolation voltage : 3000 Vdc
Communication :

Asynchronous half-duplex 2-wire RS-485 network

Max. distance without repeater=4000 feet (1.2Km)
Speed=1200,2400,4800,9600,19200,38400,57600,115200
Connecting 256 modules in one RS-485 bus without repeater
Multiple baud rate and multiple data format can share the same RS-
485 bus(7520/7510)

Different baud rate and the same module address can share the same
RS-485 bus

Connecting 256*8=2048 modules max. in one RS-485 bus with
repeater.

7000 series data format=1 start + 8 data + 1 stop + no parity = 10-bit

Two extra checksum bytes can be enable/disable

Built-in transient voltage suppresser and PTC protector

Sharing the same RS-485 bus with the RS-485 or RS-232 device
which communicates in multiple data format(not 10-bit) and
multiple baud rate. (Use 7520 to convert RS-232 to RS-485)

Power :

+10V ~ +30V DC
Power reverse protection, Over-voltage brown-out protection

System :

Dual watchdog inside, power-on start value and safe value for host
failure

Operating temperature : -25 to 75° C (14 to 185°F)

Storage temperature : -25 to 80° C (-13 to 185° F)

Humidity : 5 to 95%, non-condensing
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1.4 The 7000 Series System Network Configuration

* Multiple Baud Rate 007000 Series |,

« Multiple Data Format b—;i =
N, /]

OHost PC

v

®ORS-485
Network

f/% © 07000 Series
1 ¢ Baud Rate :

J 115200
®Other RS- Data : 10-bit
232 Devices

Baud Rate :

19200
AH’VI Data : 10-bit
A ’V
®0\Vireless Modem - b

PLC RS-485 Network GGI\\A/\(/)i;(zI;ss
Baud Rate : /
9600 2

09700 Series, baud rate= 19200, data= 10-bit
| 7520 RS-232 to RS-485

| converter e Y
' 7510 RS-485 repeater. b Wireless modem

7000 Series:
| A/D, D/A, D/I/O modules

RS-232 devices: voltage
meter, current meter,

| weight scale,....etc.
Amy RS-232 interface
devices.

é 7188 : embedded L
—/] controller

Fig 1
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Conventional Two-Wire RS-485 Network: The conventional
two-wire RS-485 network uses a DIP SWITCH selectable
converter to convert host RS-232 or USB signal to a two-wire
RS-485 signal. The baud rate and data format must be set to a
fixed value for the whole network. For example, the user can
choose baud rate=9600 and data format=10 bit per character.
This limitation is inconvenient for some real world applications.
The 7000 series, Adam 4000 series, Nudam 6000 series and
DATAFORTH 9B series all use a 10-bit format. Some
conventional PLC use 11-bit data format and some weight scale
equipment uses 12-bit. If the host-PC has to send command to
remote modules, PLC and weight scale equipment, one
possibility is to use three independent two-wire RS-485 networks.
However, this may increase the system cost and reduced the
system reliability.

An other option for the user is to use many modules in the
same two-wire RS-485 network for real world applications._All
these modules must communicate at the same baud rate in a
conventional system. Some of those modules may be very close
to the host-PC and will be able to communicate at a high baud
rate. Some modules may be far away from the host-PC and will
communicate at a low baud rate. Because only one speed is
vallid in the RS-485 network, the high speed modules should be
forced to communicate at a low speed baud rate. In other words,
the performance of the whole system should be decreased.

The 7000 Series RS-485 Network: The 7000 RS-485 network
Is the most powerful and flexible two-wire RS-485 network in the
world. It is a multiple baud rate and multiple data format network
system. That is to say, all the remote modules mentioned above,
PLCs and weight scale equipment share the same RS-485
network. The 7520, RS-232 to RS-485 converter, equips a “ Self
Tuner” inside, therefore it can_detect the baud rate and data
format _automatically and control the direction of the RS-485
network precisely. Therefore the user can connect all this
equipment to the same RS-485 network. This method will greatly
reduce system cost and increase reliability.

Patent pending 7000 Bus Converter User Manual (version 1.1,Jun/2002, 7PH-006-10) --- 7



Operation Principle (Refer to Fig 1):

(1) The @Host PC sends out commands via the @ @COM1.

2 The @®7520 converts this RS-232 signal into @@RS-485
signal.

@) All modules connecting to @@RS-485, OO®RS-485 and
QO ORS-485 network will receive this command at the same
time. Then, all modules will begin extracting the destination
address field and compare it to its local module address.

4) The module with matched addresses will continue to execute
this host command while other modules will bypass it.

(5) After executing the host command, the destination module
will send the result back into RS-485 network. The @Host PC
will interprete this result and take action.

Isolated Repeater: The @7510 & ©7510 are used to extend
the O@RS-485 to OORS-485 & OORS-485 for the following
three uses : (1) the RS-485 path is over 1.2Km or 4000 ft (2)
connecting over 256 modules in one RS-485 segment (3) break
a long RS-485 path into serval short & isolated RS-485 paths for
safety considerations.

Multiple Baud Rate : The modules patched into the 7000 two-
wire RS-485 network can communicate to @Host PC at different
baud rate. For example, the max. speed of @ @Wireless Modem
& @ @®Wireless Moden is 19200 BPS, but all 7000 series module
can operate under 115200 BPS. Some conventional PLC can
only communicate at 9600 max. The 7520 can auto switch the
baud rate from 300 BPS to 115200 BPS. Therefore the user can
connect all their device into the same RS-485 network. The
OHost PC will send out the different baud rate command and
only the corresponding destination module will recognize this
command and echo its result. All the other modules will
recognize this command as a invalid command and bypass it.
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Multiple Data Format: The RS-232 is a serial signal and must be
transmitted Iin START-bit+DATA-bit+PARITY-bit+STOP-bit. The
format of ICP CON is “1 START-bit+8 DATA-bit + no PARITY-bit + 1
STOP-bit”, a total of 10 bits. However, the conventional PLC uses “1
START+7 DATA+1 PARITY+2 STOP”, a total of 11 bits. The @Host
PC can send and receive any data format command. The devices
connecting in the 7000 two-wire RS-485 network can communicate
to @Host PC with different data formats. This feature allows the user
to use one two-wire RS-485 network to connect remote modules,
PLCs, RS-232, devices and instruments in the most reliabile and
cost efficient way.

Dual WatchDog Inside: All 7000 series modules equip hardware
module watchdog and software host watchdog. The 7000 series is
designed for industry applications, therefore they can work without
problem in harsh environments. There is a lot of network noise or
transient energy in such an environments. The modules may shut
down if these noises are too large. However, The built-in_hardware
module watchdog will reset the module if it is down due to an overly
large signal. Sometimes even the host-PC may be down for hardware
or software reasons. The software host watchdog can monitor the
status of host-PC._If the host-PC is down, all the output of 7000
modules will go to their predefined safe states for safety protection.

If the RS-485 network is open, all of the host commands aren’t
able to send to remote modules. This is very dangerous in real world
applications. The 7000 output module will force their output to go to
their predefined safe state for safety consideration if the host
watchdog is enabled. This dual watchdog feature will greatly increase
system reliability.

True Distributed Control: The ©©®7188 and ©©7188 are equipped
with a 80188, ram, flash eeprom and can download user programs.
Therefore they can handle control details without @Host PC. This is
a very important feature of the 7000 series. All the 7000 modules
work in “SLAVE” state. They are all waiting for commands from
which to respond. They aren’t able to take action to @Host PC in a
given condition. Therefore the user cannot handle critical timing and
emergency events by using the 7000 series modules. The 7188 is
the best choice for this application. The @© 7188 can work in stand
alone mode after the control program is downloaded.
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1.5 7000 Dimension
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2. I-7520/A/R/AR, ISA-7520R, PCI-7520AR,

PCISA-7520R

2.1 7520/R Pin Assignment and Specifications

O I-7520

RS-232 to RS-485
Converter

B Variable Baud Rate

300,...9600,...115K
Variable Data Format

(RS-485)

DOODPOODDOD

ﬂﬂﬂﬂﬂﬂﬂﬂ ==

(RS-232)

Feo

O 1-7520R

RS-232 to RS-485
eeeeeeee

B Variable Baud Rate

300,...9600,...115K
Variable Data Format

nnnnnnnnnn

7520 : RS-232 to RS-485 Converter

Protocol : two-wire RS-485, (D+,D-), protocol
Connector : plug-in screw terminal block

Speed : “Self Tuner” inside, auto switching baud
rate, from 300 to 115200 BPS

256 modules max in one RS-485 network
without repeater

2048 modules max in one RS-485 network with
repeater

Isolation voltage : 3000V

Isolation site : RS-232

Repeater request : 4,000 feet or over 256
modules

Power requirements:+10V to +30VDCPower
consumption : 2.2W(Max)

7520R : RS-232 to RS-485 Converter

Protocol : two-wire RS-485, (D+,D-), protocol
Connector : plug-in screw terminal block

Speed : “Self Tuner” inside, auto switching baud
rate, from 300 to 115200 BPS

256 modules max in one RS-485 network
without repeater

2048 modules max in one RS-485 network with
repeater

Isolation voltage : 3000V

Isolation site : RS-485

Repeater request : 4,000 feet or over 256
modules

Power requirements:+10V to +30VDC Power
consumption : 2.2W(Max)
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7520A/AR Pin Assignment and Specifications

(RS-232)

Feon

O1-7520A

RS-232 to RS-422/485
Converter

B Variable Baud Rate

300,...9600,...115K
B Variable Data Format

( (Rs-485) (RS-422)
L

(RS-232)

Fog

O1-7520AR

RS-232 to RS-422/485
Converter

B Variable Baud Rate

300,...9600,...115K
B Variable Data Format

7520A : RS-232 to RS-422/485 Converter

Protocol : RS-422/485

Connector : plug-in screw terminal block

Speed : “Self Tuner” inside, auto switching baud
rate, from 300 to 115200 BPS

256 modules max in one RS-485 network
without repeater

2048 modules max in one RS-485 network with
repeater

Isolation voltage : 3000V

Isolation site : RS-232

Repeater request : 4,000 feet or over 256
modules

Power requirements:+10V to +30VDCPower
consumption : 2.2W(Max)

7520AR : RS-232 to RS-422/485 Converter

Protocol : RS-422/485

Connector : plug-in screw terminal block

Speed : “Self Tuner” inside, auto switching baud
rate, from 300 to 115200 BPS

256 modules max in one RS-485 network
without repeater

2048 modules max in one RS-485 network with
repeater

Isolation voltage : 3000V

Isolation site : RS-422/485

Repeater request : 4,000 feet or over 256
modules

Power requirements:+10V to +30VDC Power
consumption : 2.2W(Max)
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ISA-7520R Pin Assignment and Specification

@]

oTeloloTo)

il

S
&

ISA-7520R  CN1
(for RS-232)

loo

mff

GND

CN2 DB9M FEMALE
(for RS-485)

CN2

f

l

G)J(—b ©

l

VJ:)

IS
w)
+

=3
v

i
W)
+

Fig 9
DB9S MALE
RS-485 ( D+, D-)

COMI /
— COM2 ISA-7520R
CA0915 Fe
| =]
RS-232
HOST - PC

RS-485

CONZ2 : RS-485 DB9 Male Connector

Terminal 2-wire RS-485
1
DATA+
2
3
4 Not Connect
5
6
DATA-
7
8
9 Not Connect

The ISA-7520R is exactly the same as 7520R except for
the ISA interface. It is designed for easy installation.
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PCI-7520AR Pin Assignment and Specification

[ CN1

of:% RXD
PCI-7520AR CN1 — X o
(for RS-232) tgj

CN2
(for RS-422/485)

RX+
RX-
RX+
RX-

f

i

J(oo

!

X
TX+
TX-
TX+

RIOIN|N|W

o

+
»—\mmxlwoo.hcom

DB9S MALE DB9S MALE
RS-485 ( D+, D-)  RS-422 ( RX+, RX-, TX+ TX-)

o s
— Ty i BCEARAR
| = (—F—0 fga
-
HORT -RC
RE-422485
CON2 : RS-485/422 DB9 Male Connector
Terminal 2-wire RS-485 4-wire RS-422
1
2 DATA+ TX+
3 Not Connect
4
5 Not Connect RX+
6
DATA- TX-
7
8
9 Not Connect RX-

The PCI-7520AR is exactly the same as 7520AR except for
the ISA interface. It is designed for easy installation.
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PCISA-7520R Pin Assignment and Specification

PCI Bus

CN1

DCD
DSR
RXD

PCISA-7520R N1

CN2

(for RS-232)

(for RS-485)

RTS

CTS

DTR

[5__“GND

WIN|N (O

|

©

?T:j’o]’ooo

a1

DB9M FEMALE

5 X
9 X
H
5%
ISA Bus S o
—3
1 D+
DB9S MALE
RS-485 ( D+, D-)
CIOM S )
— OMI s BCISA-7SI0R
| =] ————0 fau
=
HOST - PC
-
EE-485
CONZ2 : RS-485 DB9 Male Connector
Terminal 2-wire RS-485
1
DATA+
2
3
4 Not Connect
5
6
DATA-
7
8
9 Not Connect

The PCISA-7520R is exactly the same as 7520R except for
the ISA interface. It is designed for easy installation.

Patent pending 7000 Bus Converter User Manual (version 1.1,Jun/2002, 7PH-006-10) ---

16



Block Diagram

7520 Isola‘_[ior_I:SOOOVdc
Self tuner > . X X
D+ <+
network
RS-485[ RX
D- + controller jfe—— - RS-232 GND
VI oV DC vV, Isolationin
V- pc OV /DC __+tV |,  RS-232 site
/ v Fig 12
Isolation=3000Vdc
7520R
TX_| .
RX Self tuner D+
«~T— | RS-232 network |[+>| RS-485
GND “— |controller ‘ "D-
Vi 5V +V \SOTAT _
~17|IDC solation In
oV DC / DC |_-V )
V- DC / T —  °  RS-485ssite Fig 13
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Isolation=3000Vdc
7520A
D+ TRS-485 - Self tuner > , TX X
D- network - =y
TXH- <= controller ——| [« -
RS-422 |— GND
Rx+/- -+
V¥ Tlbg > DC ——'+\>/ Isolation in
v- PO DC RS-232 site
v Fig 14
7520AR Isolation=3000Vdc
TX o
] — | |—|Self tuner - R
RX | | napan network |, |RS488| _ D-
— «— |controller TX+/-
GND . !
RS-422 - RX+/:-
V+ 5V +V | - -
e > |solation in
0)Y DC / DC| -V
V- —1, DC / T RS-485/422 Fig 15
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Basic Wire Connection

RS 485 wire connection.

GND

24V

External power

GND <- Ext. Power GND 11 GND 10
+VS <& - Ext. Power 10V-30V 12 +VS 9
Data-<—-> Data-
13 Data- | |8
Data+<—> Data+
14 Data+ | |7
RS 232 wire connection 15 Init* | 6
host pin2(RXD) €<-> 7520 pin2 (16 5
host pin3(TXD) <> 7520 _pin3 (|17 4
host pin5(GND) <-> 7520_pin5 (|13 3
19 2
Host Computer 20/ 17000 1
7520 GND |10
/1 7520R +VS 9
6 5 8
M
4 S~ 7
9 3 5
5 T~ 8
\ \ 4 4 || RS-485
Male 9-pin D-sub| RS-232C | 5 (9 3 || signal
Com 1/2/3/4 or |Signal / oo |
UART port Female 9-pin D-sub |n iy |1
7520
RS-232 to RS-485
3000V isolation
T RS-485

7000 series

7510

RS-485 repeater
3000V isolation

\ Connecting 256
| *=—modules
without

repeater. 7510

Fig 16

7000 series
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2.2 How to Select 7520/7520R

The 7520R is exactly the same as 7520 except for the
isolation site. The isolation site of the 7520 is located in the
RS-232 interface circuit, but the isolation site of the 7520R
Is located in the RS-485 interface circuit. That is to say, the
power input and RS-485 interface is common ground for the

7520 but the

power input and RS-232 interface is only

common ground for the 7520R as follows:

7520 7520R
RS-485 site Common ground Isolation site
Power ground Common ground
RS-232 site Isolation site
Applications Most applications. For RS-232 type PLC
networking

7520 application

7520
RS-232 to RS-485

RS-485

Connecting 256
—modules without__ ¢
repeater, 7510

7000 series 7000 series

RS-485

7520R
application

24VDC
from PLC|

)~ |24vDC
from PLC

~—Connecting 256 __
PLCs without
repeater, 7510

RS-232 type PLC RS-232 type PLC

Fig 17
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Note : the power ground
of @7000 and ®RS-485 is
common ground.
This is the same for Adam
4000, Nudam 6000 and

OHost PC/PLC

= DATAFORTH 9B  series
07_000 situation modules.
Fig 18

In most applications, the ©7520 is used to convert the
®RS-232 signal to ®RS-485 network. Normally the ©7520
does not use the same DC power ground as the @Host PC/PLC,
and the isolation site is in the RS-232 section. Therefore the
OHost PC/PLC is isolated from ®RS-485 network. That is to
say, if there is any high voltage transient on ®RS-485 network,
the @Host PC/PLC will be free from damage.

WARNING!! ERROR CONDITION 1: if the ©®7520 is replaced
by ®7520R and the ©®7520R uses the same DC power
ground with @7000. In this situation,

1) The @Host PC/PLC is common ground with ®RS-232

) The ®@RS-232 is common ground with power ground of
©7520R

3) The power ground of ®7520R is common ground with
power ground of @7000

@) The power ground of @7000 is common ground
with ®RS-485

Therefore the @®Host PC/PLC is common ground with
ORS-485 network. That is to say, there is no isolation between
OHost PC/PLC and ©RS-485 network. The @Host PC/PLC
may be damaged if there is high voltage transient on ®RS-485
network.
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WARNING!! ERROR CONDITION 2: if the ®7520 uses the same
DC power ground with @Host PC/PLC (for example, @Host
PC/PLC provide non-isolated DC power source to ©7520). In
this situation,

(1) The @Host PC/PLC is common ground with power ground
of ©7520

2) The power ground of ®7520 is common ground with ®RS-
485

Therefore the @Host PC/PLC is common ground with ORS-
485 network. That is to say, there is no isolation between @Host
PC/PLC and ®RS-485 network. So the @Host PC/PLC may be
damaged if there is high voltage transient on ®© RS-485 network.

OK CONDITION : If the DC power ground of ©&7520 or ®7520R is
not common to any module, the @Host PC/PLC will be isolated
from ®RS-485 network in all conditions.

The power adapter PWR-24 is designed for single 7000 series
modules only. The 24V DC output of the PWR-24 is isolated from
its AC input. If the ©7520 or ®7520R is connectd to the PWR-24,
this PWR-24 cannot connect to the other module. Normally the
OHost PC/PLC uses a switching power and the DC output of this
power supply is also isolated from its AC input. Therefore the DC
power ground of ®7520 or ®7520R is isolated from @Host PC/PLC.
Therefore, the @Host PC/PLC is isolated from ©®RS-485 network in
all condition.

ORS-485

Connecting 256 I

OHost PC/PLC
=) __modules
©OHost PC/PLC is 07000 <er without o000 <o
isolated from @RS-485 Seres series
network for ©7520 or
©7520R in all condition .
Fig 19
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The 7520R is designed for PLC networking. During
normal conditions, the PLC system will have a stable DC-
24V power source. The user may use this power source
to @7520R(configuration_A). When using @7520, the
user must use another power source, OPWR-
24(configuration B).

ORS-485

RS-232 type PLC

Configuration A Configuration B

Fig 20

The isolation feature is very important in real world
applications, therefore the user should pay attention when
selecting the correct module. If the wrong module is selected,
the isolation will be removed but the module will still function
OK. This may cause unexpected damaged by high energy
transients on a RS-485 network.
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3. I-7561

3.1 Pin Assignment and Specifications

Introduction

(USB)

C o

O |-7561

USB to RS-232/422/485
Converter

B Variable Baud Rate
300,...9600,...115K
B Variable Data Format

|

< (RS-485) (RS-422)  (RS-232)
+ [=}
RS

kkkkkkk

independent RS-232/422/485 Ports.

(OIOTOIOIOIOIOTOOT(Y

= -------- )

Fig 21

Specifications

® Compatibility: USB 1.1 standard

® Input port : USB

® Output port: 3-wire RS-232, RS-422, RS-485.

® Cable: USB type A connector (Type A to Type B cable provided).
® [solation voltage: 3000VDC

The [-7561 is a cost-effective module for transfer
serial data over USB. It allows you to connect your
serial devices to systems using a USB interface.
Connecting the 1-7561 to a PC, you get one or two
extra high-speed RS-232/422/485 ports. Like our I-
7520A, the 1-7561 contains “ Self Tuner “ This chip
auto-tunes the baud rate and data format to the RS-
485 network. The 1-7561 module derives the power
from the USB port and doesn't need any power
adapter. It also features a high-speed 920K /115.2
Kb/s transmission rate, and supports various O.S.

®“Self Tuner” inside, support multiple Baud Rate and multiple Data Format

® Auto switching baud rate, 300~920K BPS
® 256 modules max. in one RS-422/485 network without repeater
® |solation voltage: 3000VDC
® Repeater request: 4,000 feet or over 256 modules
® Communication distance:
2.1Km/9600 Bps
2.7Km/4800 Bps
3.6Km/2400 Bps
® Mounting: Din-rail, wall mounting, pinggyback stack.
® Power consumption: 1.5 W max.
® Operatiog temperature: -25°C to +75C
® Storage temperature: -25C to +80°C
® Humidity: 5~ 95%
®Driver Supported: Windows 98/ME/2000, XP, Linux
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3.2 The I-7561 System Network Configration
* Multiple Baud Rate
* Multiple Data Format

v

RS-232 T RS-485 Network

RS-422 Network

7510
RS-485 repeater

RS-485 Network

\ Connecting 256
ﬁ “—modules

7561 : ;
without e
USB to RS-232/422/485 :
3000V isolation 7000 series repeater, 7510 7000 seties
RS-232
Fig 22
3.3 Block Diagram
Isolation=3000Vdc RX
7561 ) TX .
RS-232 ) GND:
Data+
Qatayy | - — |Self tuner « >
RS-485 Data-
USB network |les . >
Data-] | «——— | | «— |Controller . TX+/-
RS-422| RX+/:-
VPN s 5V +V
‘ he oV DC DC| -V _
g / T Fig 23
Isolation in RS-232/485/422 site
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3.4 7561 Driver Installation

The drivers of the 7561 module include: a USB-RS232 driver and USB
COM Port driver. The drivers are supplied for Windows 98/ME/2000/XP
(No support for WinNT).Download driver files from

1. Package CD, \Napdos\7000\7561\driver

2. ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/7000/7561/driver

3.4.1. Installation under Win2000/XP
3.4.1.1Install USB-RS232 driver

Follow the steps below:

Step 1: Plug the USB cable into the USB HUB port located on the back of
your computer (it is shown in the “found New Hardware” windows
as below), click “Next” to continue.

Found New Hardware YWizard

Welcome 1o the Found New
Hardware Wizard

Thiz wizard helps vou inztall a device driver for a
hardviare device.

To continue, click Mext,

~
< Back Mext » ) Cancel

AN
S —
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Step2: "Install Hardware Device Drivers” windows is shown, Click “Next”
to initiate a search for a suitable driver for your device.

Upgrade Device Driver Wizard

Install Hardware Device Drivers
&, device driver iz a software program that enables a hardware device to work, with
an operating system.

Thig wizard upgrades drivers far the following hardware device:

% I1SB High Speed Serial Converter

|Ipgrading to a newer verzion of a device driver may add functionality to or improve the
performance af this device.

YWwhat do you want the wizard to do?

@earch far a suitable driver far my device [recnmr@

" Dizplay a list of the known drivers for this device so that | can choose a specific

driver
< Back (INEH': >\I Cancel |

¥;

Step 3: Select optional search locations, if the “CD-ROM drivers”
checkbox is selected, please insert the driver CD . Click “Next”
to start and search.

Upgrade Device Driver Wizard

Locate Driver Files
Where do you want ‘Windows to zearch for driver files?

Search for driver files for the following hardware device:

% I15E High Speed Serial Converter

The wizard zearches for zuitable drivers in ite driver databaze on your camputer and in
ary af the following optional zearch lozations that pou specify.

To ztart the gearch, click Mest. [F you are gearching on a floppy dizk or CO-B0OM diive,
inzert the floppy disk or CO before clicking Mest.

Dptional search locations:

dijves

v CO-ROM drives

[T Specify a location
[T Microzoft Windows Update

< Back mexm Cancel

v
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If the “Specify a location” is selected. Choose the correct
path,H:\Napdos\7000\7561\Driver\(The ‘H’ is the Disk that
Package CD put in). Click “OK” to start and search.

Files Needed

x|
The file 'ftdibug.zvz’ on FTDI USE Drivers Digk iz ok,
@ hieeded. ©>
Cancel |

Type the path where the file iz located, and then click
OE..

Copy files from:

H:4M apdogh FO0087SET SDmiver - Browse...

Step 4: Click the “Finish” button to complete installation of the device.

Upgrade Device Driver Wizard

Completing the Upgrade Device
% Driver Wizard
3§

% IJSB High Speed Seral Converter

Windows haz finished inztalling the saftware for this device.

Ta cloze thiz wizard, click Finizh.

< Back Finizh [Eancel
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3.4.1.2 Install USB COM port
The installation method is the same as Sec3.4.1.1 “Install USB-RS232
driver”.

The Completion window is showed as below.

Upgrade Device Driver Wizard

Completing the Upgrade Device
Driver Wizard

(B) ISE Serial Port

Windows has finished installing the saftware far this device.

To cloge thiz wizard, click Finizh.
—

4 Black

~

3.4.1.3Find the serial number of the Com port

Step 1: Select the “Control Panel” from “Start” menu.

Windows Updake

Programs L
Diocuments r
Settings » B3 control Panel

R Metwork and Dial-up Conneckions
Prinkers
Help a Taskbar & Start Menu. ..

Search

Run...

I i Start

J m E:;‘ ﬁ |J ﬁHyperSnap-D:{ Pro
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Step 2:Double Click “system” icon to open the “system properties”
dialog box and Select the “Device Manager” button from this
dialog box.

eroh - = - G Qsewch LiFokees Pesory Vs BD X 0| G-

Aedckess | =] Control Panal x| &
"ﬂﬁ ] Lwstem Properbies T =]
i :l = Goarmad | Hatwcrk, cbariibe:as Profles | Advenced |
Control Panel & el
Booessidty  AddRemove Harthwars ‘Wiz
Syaben ptins Hardvare Tites H vt el o s b, Ll s,

Provemdas st s il errraatary s

charspm omromant seblngs E % -

st eprcl, ared conbgues pou hasdasie

e Ugdabe — — Hardwrs tizard . |
s SLOL Dhprirt Comirodes
F — [igvce b mnmge
.:%a ':_'i The Dmlﬂm iln-slijhhi:‘mw:
ﬁ o0 woun compater, Lige the Device Harages ko changs
Priores arel  Powssr Dpliors: piopeteE: of Sy deene.

Hodam

@g Dhiver Sigring. {[ Device Manage..
\/'
S Heohweare Profibss

Humckame profles provids & reap for wou o sl up ard sloe
-'I:;ﬂ o ererd hadvaane Cordsgusion

Flgecieums Fiofilar |

.Prw:hlrﬂ.nrﬁm.d:hrlrl-mm I ﬁ“‘l'w

Step 3:Click the symbol ‘+' to expand the tree view of Ports from the
“Device Manager” window. Find the Serial number of your com
port. (Find the USB serial port “COM3")

mies 2|3 & |

|J Ackion  Wiew |J = = |

=43 SEAN-HSU
G- Computsr
- Disk drives
- Display adapters
48] DVDJCD-ROM drives
--% Floppy disk controllers
--@ Floppy disk drives
-5 IDE ATA/ATAPI controllers
@ Keyboards
%% Mice and other painting devices
- Manitars
- BIg} Metwork adapters
EI 5 Ports (COM & LPT)
[ (;’I‘ Cammunications Pork (COM1)
----- (;g" Communications Port (COM2)
----- o ECF Printer Pork (LFT1)

----- P8 ISE Serial Pork (COMS)
l <£|— Sound, video and game controllers
l Swskem devices
= & Universal Serial Bus controllers

Intel{R) G28016A/BAM USE Universal Host Controller - 2442
Intel{R) §280164/BaAM USE Universal Host Controller - 2444
USE High Speed Serial Converter

USE Root Hub

USE Foot Hub
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3.4.1.4Uninstall drivers

Right-click the “USB High Speed Serial Converter” item, a menu is shown,
select the “Uninstall” item to remove the USB-RS232 driver. Uninstalling
the driver of the USB Com Port is the same as above.

[Doekeramge a2z
tn e (== B@E F =
EF R

& . i'-u'r\pl.ln'
- D v

' [viplay adagtons
Sl m s U
-y Floppry ek oonivollers
4 = Flopgry deik drress
-2 ITE ATAINTAR] conhmllerg
AR bk
i Ty Ve and othan poriting derices
- Miondhors
1 I Wenwrh, slanders
=i ' Ports (00N BLPT)
F Cowveramications: Pout (00ME )
AF Cormninicalions: Padt {00ME)
-~ ECP Printar Port (LPTL]
-4 Sound, vidss and game coniroliers
: B e S
- Uirr=srnsl Tarmd Bom condiodars
Irebed P B2 | ELASEUR (L Linveral Hiont Combroler - THEZ
Lrabed) 20| BABGEVRIA LESE Lirivesredl Horid, Comroler = 2444

LFSE ALk it
L0 H i Het

S low P chadrs Chearsdes
Proprrties
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3.4.1.5Changing the COM Port Number
From “Device Manager”, select "View devices by type”, then “Ports (COM
& LPT)".Select the USB serial port and click ” Properties”. Select the “Port
Settings” tab, then click Advanced. Choose the required COM port

number from the list and click OK.
2]

|J Action View |J = -I|

B SEAN-HSL

; Compuker

+]-1= Disk. drives

Display adapters

DVDYCD-ROM drives

--’a Floppy disk controllers

--@ Floppy disk drives

-2 IDE ATALATAPT controllers

@ kKevboards

-5y Mice and other pointing devices

El Maonitars

I Hﬁ Metwork adapters

B (y Ports (O & LPT)
ry Communications Park (COM1)
“éyi Communications Pork {COM2)
g ECP Printer Pork (LPTl}I

|_|_E Serial P {COM3

[#-€2 5C51 and RAID © Dlsable

B} Sound, video an Uninstall,..

-,

[+

E' System devices
Y. . Scan for hardware changes
+]-82 Universal Serial E

Properties

Ul erial Port (D0T)) Properties:

x|

Bk par sconet [ 9500

La]

[sty bt |:§I

L

T [TERS

Lo

Shop bits: ||

e

Flowcontiat [Hore

=

Risstorn Doty |

Advanced Settings for COM3

— v Usze FIFO buffers [requires 16550 compatible UART]

Select lower zettings to comect connection problems.

Select higher zettings for fazter performance.

Receive Buffer: Low [1]

Tranzmit Buffer: Low [1]

J High [14]  [14]

J High [1E]  [16]

Cancel

Defaults |

COM Port Mumber: | CORM3 -
COmM3
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3.4.2 Installation under Win98/ME
3.4.2.1 Install USB-RS232 driver

Follow the steps below:

Step 1: Plug the USB cable into the USB HUB port located in the back of
your computer (the “Add New Hardware Wizard” window is shown
as below),Click “Next” to continue.

Add New Hardware Wizard |

Thiz wizard searches for new drvers faor:

USE HS SERTAL CONWERTER

& device driver iz a software program that makes a
hardware device work.

Step 2: Click “Next” to initiate a search for the best driver for your device.

Add New Hardware Wizard |

"What do you want \Windows to da?

Search for the best driver for wour device.
[Recommended).

™ Dizplay a list of all the divers in a specific
lazation, 20 wou can zelect the driver you want.

< Back I Mest = I Cancel
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Step 3: Select optional search locations(like “CD-ROM drive”).
Click “Next” to start and search.

Add Hew Hardware Wizard

Wwindowe will zearch for new drivers inite driver databaze
on your hard diive, and in any of the following selected
lacationz. Click Mest ta start the search.

¥ CD-ROM drive

™ Microzoft Windows Update

[T Specify a location:
|G:KWINEIE_SEHSETLIF'HWINSE [

< Back I Mext » I Cancel |

Step 4: Click “Finish” to finish installing the device.

Update Device Dnver Wizard

% I1SE High Speed Serial Canverter

YWindaws haz firzhed instaling an updated drver far wour
hardware device.

Cancel

3.4.2.2 Install USB COM port
The installation method is the same as Sec3.4.2.1 “Install USB-RS232
driver”.

Please refer to Page 32.
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3.4.2.3 Find the serial number of Com port
Step 1: Select the “Control Panel” from “Start” menu.

YWindows Update

Proagramsz

Favorites

Documents

Control Panel

Settings

Printers

Tazkbar & Start Menu...
L] Folder Optiohs...
#] Active Deskiop

Wwindows pdate...

Log Off Ho...

Windows538

Shut Do,

Step 2: Double Click the “system” icon to open the “system properties”
dialog box,and Select the “Device Manager” from this dialog box.

System Properties 2lx|
- [ Evice Managerl Rardware F'rofilesl Ferformance I
Acceszibility
Options
Control Panel System:
Microzoft Windows 98
System Second Edition
Provides systern infarrmation c Gamlnla 4102222 A
and changes advanced antrollers
SR ] Registered to:
= r F.ewin
Microsaft Home —_— icpdaz. com
Technical Support B0573-335-0530857-02048
Computer:
Genuinelntel
«06 Family 15 Model 1 Stepping 2
256.0ME Rk
(1] 4 Cancel

Provides system information and changes advance | iy Computer
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Step 3: Click the symbol ‘+’ to expand the tree view of Ports from the
“Device Manager” window. Find the Serial number of your com
port.(Find the USB serial port “COM3”)

% Wigw devices by lwpe " Wiew devices by connection

Eb M ouze ;I

-E@ MWetwark adapters
g-g Parts [COM & LPT)
r;gf Communications Part [CORM1]
r;gf Enmmunlcatlans Part [COMZ]

E' Systemn devices

-85 Universal Serial Bus controllers

IntellR] 32301 BABAM USE Univerzal Host Cantraller - 24
IntellR] 32301 BABAM USE Univerzal Host Cantraller - 24
I15E High Speed Serial Conwverter

I15B Root Hub

I15B Root Hub =

) L

Froperties Fefrezh Femove | Frint... |

1SB Serlal Part [EEIME]

=

I_I =
iy
=
&
w“n

I+ ¥

3.4.2.4 Uninstall drivers

Right-click the “USB Serial Port(COM3)” item,a menu is shown,select the
“Remove” item to remove the USB-RS232 driver. Uninstalling the driver of
the USB RS232 driver is the same as above.

General Device Manager | Hardware F'ru:ufilesl F'erfu:urmanu:el

% igw devices by lwpe ™ Wiew devices by connection

E@ b ouge ;I

B-E@ Mebwaork adapters
= ¥ Ports [COM & LPT)
ry Commurnications Port [COM1]
: ry Communications Port [COMZ]
- Printer Port [LPT1)
RIS S erial Port [COM

-8 Sound, wdep and game

- Spztemn devices

EI-- Idniverzal Serial Bus contr "
--Eg Intel[R) 82801 BA/BAL Froperties =t Controller - 24

[ntellR] 32801 BA/BA zt Cantraller - 24

I1SE High Speed Serial Canverter

I15B Root Hub

I15B Root Hub

1 | i
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3.4.2.5 Changing the COM Port Number

Step 1. From “Device Manager”’,select "View devices by type”, then
“ Ports(COM & LPT)".Select the USB serial port(COM3) and right-
click to open ” Properties”.

Step 2: Select the “Port Settings” tab,then click Advanced.Choose the
required COM port number from the list and click OK.

2] USB Seriz 2=
Gener{ Device Manager Peprtware Profilesl Performancel Genefal Fort Settings |
% Wiew devices by ype " Wiew devices by connection
@ Display gdapters ﬂ Bitz per second: IEIEEID j
--@ Floppy digk controllers
-2 Hard disk controllers
-3 Human Interface Devices Data bits: Ig j
@ Keyboard
-3 Maritors
7 Mouse Poarity: INune j
Hﬁ Metwork adapters
¥ Ports [COM & LPT] _
P o Communications Port (COM1) Stop bits: I-| j
;,f Cammunications Part [CO
- Printer Port (LPT1) _ =
3155 Serial Port (COM3) Elaws contral: |><on # Hoff J
Sound, videa and game controllers
Systemn devices
[+-& Universal Serial Bus controllers = Bestore Defaults |
Properties | Refrezh | Remaove | Pritat.. |
Claze | [Carze] | ak. | Cancel |

Advanced Port Settings
6

¥ Uze FIFO buffers [requirez 15550 compatible UART] (

]|
oK D

Select lower settings ta corect connection problemsz.
Select higher settings for faster performance. Cancel |

Defaultz

Eieceive Buifer: Low [1] High [14]

g

Tranzmit Buffer: Low [1] J High [15]

COM Part Murmber:
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4. 7510/7510A

4.1 Pin Assignment and Specifications

7510 : RS-485 Repeater

ODDDDDDDD
* Input : two-wire RS-485, (D+,D-),
(R0 protocol
e Output : two-wire RS-485, (D+,D-),
\@ﬂ protocol

 Speed : “Self Tuner’ inside, auto
switching baud rate, from 300 to
115200 BPS

» [solation voltage : 3000V

» Connector : plug-in screw terminal
block

* Power requirements : +10V to
+30VDC

O 1-7510
RS-485 Repeater
B Variable Baud Rate

300,...9600,...115K
B Variable Data Format

(RS-485)

DTTTODDTTD « Power consumption : 2.2W(Max)
Fig 24
OODDDDDDDD 7510A : RS-485/RS-422 Repeater

* Input : RS-485/RS-422

e Output : RS-485/RS-422

 Speed : “Self Tuner” inside, auto
switching baud rate, from 300 to
115200 BPS

 |solation voltage : 3000V

» Connector : plug-in screw terminal
block

* Power requirements : +10V to
+30VDC

* Power consumption : 2.2W(Max)

O 1-7510A

RS-485/422 Repeater

B Variable Baud Rate

300,...9600,...115K
B Variable Data Format

Fig 25
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4.2 Block Diagram

| Isolation=3000Vdc
DO+ ,
“«— D1-
Dg___, RS-485 | . INetwork |«—— « RS-485 D1
controller —
. .
v+ Lo oV TtV
v. Js| ~Dc |0V DC DC -V
v
7510 Fig 26
DO+ Isolation=3000Vdc
o “+*|RS-485 . I Rs.485 D1+
R . |[Network [ « !
TYO+/- controller Dl_:
< RS-422 [+« — 3 R
Rx0+/) ) | RS-422 |—» Tx1+/-
Vet 5V Ry «—— Rx1+/-
~|DC
V- P ov DC /DC -V
7510A Fig 27

Patent pending 7000 Bus Converter User Manual (version 1.1,Jun/2002, 7PH-006-10) --- 39



4.3 Basic Wire Connections

11]7510 GND |10 GND | External
12 +VS |9 \24—\/ Power
13 8
14 7
15 6
RS-485 |10 | Rs-485
Signal |} 4 Signal
18 3
D1- * 19| D1- DO- 2 » DO-
D1+ * 20| D1+ DO+ 1 » DO+
7510

RS-485 repeater

RS-485 RS-485

‘.‘ Connecting 256 f—
“~ modules without=—".2
" repeater, 7510 =

— repeater, 7510 /
7000 series 7000 series 7000 series

Fig 28

The three functions of the 7510 are given as follows : (refer
to Sec. 2.6 for details)

7000 series

(1) extends RS-485 network if the path is over 4000 ft or
1.2 Km

2) extends RS-485 network if connecting over 256
modules

) cuts along RS-485 path into several isolated short
RS-485 paths for protection
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5. 7000 RS-485 Networking

5.1 Standard/Isolation Configuration

Standard Confiqguration.

®7520, isolated 232/485 converter ©7510. isolated 485/485 repeater
R D+
Host RS23 D+ , RS48 ,
oe 1 D-Z EN D- £ EN
oLC ond | fisass ORS-485 R5485 ORS-485

'g is terminator

Max 2048 7xxx @7xxx © Txxx
modules in one O xxx | |0-e<=256_ 0-~-60<=2048
RS-485 network

Fig 29

The Host PC/PLC will send out a command string from its RS-
232 port. The @7520 will convert these RS-232 signals into a RS-
485 signal and isolate the host from @RS-485 network.

The 7000 series modules, including D/, D/O, A/D, DIA,
Timer/Counter and MMI modules, will be directly connected to @RS-
485. These 7000 series modules can connect a max. of 256
modules to the @RS-485 network without a repeater, the 7510. That
it to say, there can be 256 modules from @7xxx to @7xxx. If there
are over 256 modules, the repeater 7510 must be added to extend
the ®RS-485 to ®RS-485. Then there can be another 256 modules
connected to the ®RS-485 network. This is the first function of
the 7510.

The module address can be changed from 00 to FF a total of
256 max., therefore there are a max. of 256 modules in one RS-485
network if all the modules communicate with the same speed.

(1) Because the 7000 can_communicate with different baud rates in
the same RS-485 network, the @7xxx, @7xxx and ©7xxx can be
communicated to HOST PC/PLC with a different baud rate.

2) The 7000 series can be programmed to 1200, 2400, 4800,
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9600, 19200, 38400, 57600, 115200,a total of 8 different speed.
(3) The 7000 modules can_share the same module address if their

baud rate are different. For example,

O 7xxx=module address 01, baud rate=1200

@ 7xxx=module address 01, baud rate=9600

©7xxx=module address 01. Baud rate=115200

These three modules can share the same RS-485 network,
generated by 07520.

(4) Therefore there are 256*8=2048 modules max. in one RS-485
network with a repeater(7510).

The “search function” given in NAP7000S can search for all these
2048 modules in one RS-485 network. Refer to “NAP7000S User
Manual” for completely source listing of “search function”.

When the RS-485 network is over 4000 ft or 1.2Km, the RS-485
repeater(7510) must be added to extend the RS-485 network. For
example, if the @RS-485 is over 4000 ft or 1.2 Km, the @7510 must
be added to extend ®RS-485 to ®RS-485. And if the ®RS-485 is
too long, the user should use another 7510 to extend another RS-
485 network. This is the second function of 7510.

The_power ground of the 7000 series is common ground to the
RS-485 network. This feature is the same as the Adam 4000, Nudam
6000 and DATAFORTH 9B series. Therefor all the modules in the
same RS-485 network are common ground. For example, the all
modules between @7xxx and @®7xxx share the same ORS-485
network and all are common ground. The ®@RS-485 length can be up
to 4000 ft or 1.2 km, this is a very long path. This long path makes
the RS-485 network very susceptible to network noise by high energy
transient in this environment. If this noise is too great, all the modules
in the RS-485 network may be_damaged simultaneousily. This is
highly possible and occurs often in real world applications. It is
strongly recommended to add another isolation repeater, the 7510,
to break the long path RS-485 network into _several short RS-485
networks to avoid all the modules being damaged at the same time.
This is the third function of 7510.

For example, the @7510, ©7510, ®7510 in Fig 22 are used to
isolate local modules from @RS-485 network. If there is high energy
transient on @RS-485 network, all the local modules will be safe.
Therefore we strongly recommend the user to select isolated
connections, refer to Fig 24.
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Isolation Configuration(Strongly Recommended)

7520 ©7510
Hsot | RS237/ 1o+ @Rs.485 R o @RS48S
PC - DE e D= EN
n
pLc | 5485 RS485
= is terminator TXXX TXXX
-N- :
o1l ,  e751g 67510
RS48 RS485, RS48
@group A ®group B ©group C
R5485 RS48 RS48
wd AW e
TXXX TXXX TXXX
TXXX TXXX TXXX
W AW W
Fig 30

If the RS-485 network is not over 100 meters, the
terminated resistors are not needed. However, it may be
necessary to insert two terminated resistors at both end of the
RS-485 segment. It is not easy to calculate the value of a
terminator resistor. The best way to do this is to use an
oscilloscope to check the RS-485 signal directly. If the
impedance match of RS-485 network is OK, the oscilloscope
will show a very nice square wave. If these square wave signals
are distorted, the user will need to insert two terminators at both
end of the RS-485 segment.

M ST L]
OK Resistor  value  of Resistor value of
terminator is too small terminator is too big
Fig 31
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It is recommended to use the “trial and error” rule. The trial
and error rules are given as follows:

1) If the length of RS-485 is about 1.2 Km, try 110Q first
If the length of RS-485 is about 600 m, try 220¢ first
If the length of RS-485 is about 300 m, try 330Q first

) Run TEST.EXE of NAP7000S
Select function_5, run continuously for at least 8 hours to
make sure communication is OK.

@) If function_5 finds many communication errors, use an
oscilloscope to check the wave form. The wave form will
tell you whether the terminator is too small or too big.
Then adjust your terminator and run TEST.EXE again.

@) If the correct terminators are found, run the TEST.EXE
continuously for at least 8 hours to make sure there are
Nno communication errors.

The function 5 of TEST.EXE, given in NAP7000S, will
automatically read “testing command” from TEST.DAT and
continuously perform “send-receive-testing”. It will continuously
test and record all testing results. Therefore this function is
especially designed for RS-485 network stability evaluation. If
you run_this function 5 continuously for 8 hours and find no
check errors, this means that your RS-485 network is very stable.
Also this means that your terminators match well now.

NOTE 1 : The value of the terminator depends on the RS-
485 wire used. If the RS-485 path is very long, don’t use a
cheaper wire. It is recommended to select a high _gquality wire
such as the Belden 1583A.

NOTE 2 : The terminator is different for various applications.
Therefore we can not provide a terminator with the 7520 or the
7510. The user must choose the correct terminator by themself.
It is recommended to use a carbon, 1/4w resistor.
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5.2 PLC Networking Applications

07520 ©7510
PC $ RS485( . : RS485 o
RS23 D- : D-
2 ‘G_”dl RS232 RS485
©7520R 07520R ©7520R
S485 S485 S485
RS232 RS232 RS232
TR] |Gnd T |R|Gnd T Rland
OPLC 1 ®PLCn OPLC m
DC|power address=1 |1 power_[address=n| DC ppwer address=m
Fig 32

These PLCs can be used at different baud rates & different
configurations. For example,
PLC-1=1 start + 7 data + 1 stop=9-bit/byte, baud rate=1200
PLC-n=1 start + 8 data + 1 parity + 1 stop=11-bit/byte, baud
rate=9600
PLC-m=1 start + 8 data + 1 parity + 2 stop=12-bit/byte, baud
rate=115200

OMRON CQM1 =1 start + 7 data + 1 even parity + 2 stop =11-bit/byte
OMRON C200 =1 start + 7 data + 1 even parity + 2 stop = 11-bit/byte

The @7520 can be the 7520 or 7520R, refer to Sec. 2.5 for details.

The ©7520R, ®7520R, ©7520R can be the 7520 or 7520R,
refer to Sec. 2.5 for details. In this configuration, the @PLC1, @ PLCn,
OPLCm provides DC power to ®7520R, ®7520R, ©7520R. This is
the cheapest to the 3000V high isolation. The user should not
replace the 7520R, ©, @, ©, with the 7520.

Refer to “NAP7000S User Manual” for PLC networking software
details.
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5.3 PC Networking Applications

Connecting 256 remote-PC
max. without a repeater, the
7510

RS-232 J

@remote-PC Fig 33

Every remote-PC must have a unigue address. This unique
address is similar to the module address of the 7000 series. We call
it a “slave-PC address”. The module address of the 7000 series is
limited to 256, but the slave-PC address is unlimited. The user can
connect thousands of PCs in one RS-485 network by using a
repeater, the 7510.

Refer to “NAP7000S User Manual” for software details. Using
this_software, the host-PC can send out commands to remote-PCs,
just like sending commands to the 7000 series modules. The remote-
PC will receive these commands and execute the command if the
destination address matches it's local address.

This remote-PC and 7000 series modules can use the same RS-
485 network. The host-PC can send out the 7000 series commands
and send out PC-networking commands at different times. The
modules and remote-PCs will receive their command respectively.
This _makes the network very low cost, with high flexiblity and
reliablity. This unique feature is not found elsewhere in the world.
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5.4 RS-232 Devices Network

A
\—= 7000 series

OHost PC

@RS-232 device I

Connecting 256 RS-232
devices max. without a
repeater, the 7510

—i| Rs-232 J

e L

ORS-232 device Fig 34

Some RS-232 devices can be connected to the 7000 RS-
485 network very easily, just like the PC or PLC introduced in
Sec 2.7 and Sec. 2.8. These RS-232 devices must adhere to 3
rules given as follows :

Rule 1 : cannot send out the RS-232 signal in normal,
operating state.

Rule 2 : every device has a unique device address

Rule 3: will not send out a RS-232 signal if the
destination address does not match with the
device address

The software for RS-232 device networking and PLC
networking is very similar. The only difference is the
command format. The command format of PLC is always
different for different manufacturers. Refer to “NAP000S
User Manual” for software details.
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6. Quick Starting the 7000 Series
6.1 Find Status of Unknown Module

Wire connection : refer to Sec. 2.4

Test program : refer to “NAP7000S User Manual” for
TEST.EXE
Connect | NIT*_pin to GND pin first as follows.
11 GND |10/ —Ext. GND |7
12 +VS |9 Ext. 24V
13 Data- |8 RS-485 Data-
14 Datat 1Z_T1"Rs-485 Data+
15 Init* 6
16 5
17 4
18 3
19 2
20| 7TXXX 1 || Fig 35

The steps to finding the status of an unknown module are given
as follows.

1. Wire connection, INIT* _pin=GND, power on and run test.exe
2. press 2
3. press $002[Enter] > Receive=!02080A40
4, press 2
5. press %0001080600[Enter]> Receive=!01
6. power off, disconnect INIT*_pin (pin 6) and GND_pin (pin_10) and

POWET on NOTE:If the INIT*-pin is
g' press 2012 e > Receive=101080600 connected to GND-pin,
9' B:g:i 5 [Enter] ecelve=: the 7xxx will go to its
10.press $01IM[Enter] > Receive=1017017 foel';g\‘j\/'; setting as
11.press 2 (1) module address=00
12.press $01F[Enter - Receive=I01A1.3 B

P $O1F ] (2) baud rate=9600

(3) checksum is disable
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o step 3 : read the module status with the INIT* pin connected to
the GND_pin and find that module address=02, baud rate=
115200, checksum is enable.

 step 5 : change this module to address=01, baud rate=9600,
checksum disable

o step 6-12 : disconnect the INIT* pin and read back the module
status
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6.2 Changing Module Address

Wire connection : refer to Sec. 2.4
Test program : refer to “NAP7000S User Manual” for
TEST.EXE

The steps to change module address are given as follows.

©COoNoOUAWNE

Wire connection, power on and run test.exe
press 2

press $012[Enter] - Receive=!01080600
press 2

press %0102080600[Enter]> Receive=!02
press 2

press $022[Enter] - Receive=102080600
press 2

press $02M[Enter] > Receive=!1027017

10. press 2
11. press $02F[Enter] > Receive=102A1.3

NOTE :

step 3: read the module status and find that module address=01,
baud rate= 9600, checksum is enable.

step 5: change the module address from 01 to 02, the module
address can be changed immediately, no need to power-off then
power-on

step 7: read the module status based on the module address=02
step 9: read the module name

step 11 : read the firmware number of this module

If the user uses $AA2 command to change module
configuration, the new configuration code will be stored into
EEPROM immediately. The configuration code includes
module address, module type, baud rate code, checksum
enable/disable code, calibration code, power-on value and
safe value. The EEPROM data of the 7000 series can be read
an infinite number or times and can be written about 100,000

times max. Therefore the user should not change the

configuration code often when testing.
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6.3 Changing Baud Rate

Wire connection : refer to Sec. 2.4
Test program . refer to “NAP7000S User Manual” for
TEST.EXE

The steps to change the baud rate of communication are given
as follows.

1. Wire connection, power on and run test.exe

2. press 2

3. press $012[Enter] - Receive=101080600

4., press 2

5. press %0101080A00[Enter]> Receive=?01

6. connect INIT*_pin (pin 6) to GND_pin (pin_10)

7. press 2

8. press %0101080A00[Enter]-> Receive=!01|NOTE:

9. press 2 (1)To change the baud rate,

10. press $012[Enter]> Receive=!01080A00 the INIT*pin must be
11. power off, disconnect INIT*_pin and connected to GND-pin

GND_pin, power on and run test.exe (2)The baud rate will be saved

12. press 0 into EEPROM immediately.
13. press 1[Enter](1/2/3/4 for COM 1/2/3/4) (3)The module will change its

14. press 115200 Enter] baud rate only during the

15. press O[Enter] first power-on time.
16. press 2

17. press $012[Enter] > Receive=!01080A00

» step 3: read the module status, baud rate=9600

 step 5 : change baud rate with the INIT* pin floating and the
function will fail failure. If the user want to change the baud rate of
the 7000 module, the INIT* pin must be connected to the
GND_pin. If the INIT* pin is left floating (unconnected), the 7000
module will echo ?AA to the user.

» step 8 : change baud rate to 115200 with the INIT*_pin connected
to the GND_ pin. After this command, the baud rate will remain at
9600. The baud rate of the 7000 series will be changed only
during the power-on periol.
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» step 10 : read the module status, baud rate= 115200(this value, is
stored in the EEPROM only). The baud rate is changed in step 8
but the baud rate of this module is still at 9600 BPS. When the
module has powered-off-and-powered-on, the baud rate will be
changed to 115200.

o step 11 : power off, then power on. The module will change its
baud rate based on the EEPROM value only when the module has
first powered-on

» step 13-16 : change TEST.EXE to baud rate 115200

e step 17 : use baud rate 115200 to read back the module status
and find that the module is now communicating at baud rate
115200.
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6.4 Checksum Enable/Disable

Wire connection : refer to Sec. 2.4
Test program : refer to “NAP7000S User Manual” for
TEST.EXE

The steps to enable/disable checksum status are given as
following.

1. Wire connection, power on and run test.exe

2. press 2

3. press $012[Enter] - Receive=!01080600

4., press 2

5. press %0101080640[Enter]-> Receive=701

6. connect the INIT* _pin (pin 6) to the GND_pin (pin_10)
7. press 2

8. press %0101080640[Enter]> Receive=!01

9. press 2

10. press $012[Enter] > Receive=!01080640

11. power off, disconnect the INIT*_pin and the GND_pin
12. power on and run test.exe, then press 0

13. press 1[Enter](1/2/3/4 for COM 1/2/3/4)

14. press 9600[Enter]

15. press 1[Enter]

16. press 2

17.press $012[Enter] -> Receive=!01080640B1

NOTE:

(1) To enable the checksum, the INIT*-pin must be connected to the
GND-pin

(2) The checksum status will be saved into the EEPROM immediately.

(3) The module will change its checksum state only during the first
power-on time

(4) The TEST.EXE will send out the extra checksum byte if checksum
IS enabled.

(5) The 7000 will echo the extra checksum byte. The extra checksum
byte is “B1” in this example.
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» step 3 : read the module status, chksum=DISABLE

o step 5 : enable checksum with the INIT* pin floating, so the
function ffails. If the user want to enable the checksum bytes of
the 7000 module, the INIT* pin must be connected to the
GND_pin. If the INIT* _pin is left floating (unconnected), the 7000
module will echo ?AA to the user.

o step 8 : enable checksum with the INIT* pin connected to the
GND_pin. After this command, the checksum is still in the
DISABLE state._The state of checksum will be changed only
during the power-on period. But the checksum status is saved into
EEPROM immediately.

 step 10 : read the module status from EEPROM and find that
checksum is in the ENABLE state. The state of checksum was
changed in step 8 but this module is still in checksum DISABLE
state. Only when the module has powered-off-and-powered-on,
the state of checksum will be changed to ENABLE

» step 11 : power off, disconnect the INIT* pin and the GND_pin.
Power on. The checksum status of this module is enabled now.

o step 12-17 : change TEST.EXE to baud rate 9600 and checksum
enable, then read back the module status and find that the module
IS in checksum enable state now.

The steps to compute checksum are given as follows:

1. step 1: checksum=0;

2. step 2: for all command byte checksum = checksum +
command byte

3. step 3: checksum=checksum&O0Oxff

4. step 4 : convert checksum to ASCII high byte and ASCII low
byte

for example, command = $012[Enter]
checksum = $+0+1+2=0x24+0x30+0x31+0x32=0xB7
checksum & Oxff = OxB7
checksum ASCII high byte = ASCII B = 0x42
checksum ASCII low byte = ASCII 7 = 0x37
command with checksum = $012B7[Enter]
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6.5 QBASIC Demo Program

It is very easy to use QB to send out an RS-232 command.
The program listing is given as follows:

10 OPEN "COMZ1:9600,N,8,1,RS,CS,CD,DS" AS #1
20 CMD$="$012"

30 PRINT #1, CMD$

40 RESULT$=INPUT$(9,#1)

50 PRINT "Send=$012 --> Receive=",RESULT$
60 CLOSE:END
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