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. PLG Feedback Control 
Computer Link 
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Warning symbols For your own safety please pay special attention to instruc- 
tions containing these symbols: 

This warning symbol indicates the presence of dan- 

A gerous voltage. It informs you of high voltage condi- 
tions, situations and locations that may cause death 
or serious injury if you do not follow precautions. 

1 This symbol indicates a general warning. A 
I-& This warning symbol indicates an electrostatic dis- 
ltJ charge hazard. 

NOTES inform you of situations or conditions which will dam- 
age machinery or cause additional motor-operation down- 
time i f  you do not take suggested steps to correct or address 
such situations or conditions. 
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Thank you for choosing the option unit for the Mitsubishi FREQROL 
transistorized frequency inverters. 

Please read this manual carefully to make optimum use of this 

option unit. 

Computer Link Unit (FR-EPB) 

This option unit is a multi-function unit including a function to 

communicate with various personal computers and designed to 

configure a Factory Automation-compatible drive system. Its 

functions are as follows: 
PLG feedback control 

Computer link 

CONTENTS 

1. STRUCTURE ................................................................................... 1 

2. INSTALLATION .............................................................................. 2 

3. PLG FEEDBACK CONTROL ........................................................ 4 

4. COMPUTER LINK FUNCTION ..................................................... 11 

Since this option unit has multiple functions, the initial settings of its 
functions are as listed in the following table. To make the required 
function valid, set the corresponding parameter in accordance with the 
relevant page. 

Function 

PLG feedback control 

Computer link 

Initial Setting 

Invalid 

Invalid. Note that monitored 
values and parameter 
settings can be read. 

Remarks 
The factory setting of Pr. 
105 is "9999'. (See page 7.) 

The factory setting of Pr. 
122 is "0'. (See page 23.) 
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1. STRUCTURE 

Front View Right Side View 
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2. INSTALLATION 

Remove the inverter cover and install the option unit with the following procedure: 

Pre-lnstallatlon Checks 
(1)Check the inverter type. This option unit may only be used with the 

FREQROL-A200E series inverters and must not be used with any other se- 
ries (e.g.A200, A100 Z and F series). If you connect forcibly, the inverter 
may be damaged. 

(2) Make sure that the inverter input power is off. The inverter may become 
faulty if the option unit is installed with the input power on. 
(The inverter or option unit may be damaged and the inverter may display 
the alarm 'E. CPU".) 

(3) To carry out PLG feedback control, this option unit requires an encoder (or 
motor with encoder) and an external power supply. For more information, 
see page 9. 

(4) Check that the following accessories are supplied with the option unit: 
1 - Instruction manual 
2 - Mounting screws M3 x 14 
3 - Jumpers (installed to the terminal block) 

2.2 Installation Procedure 
( I )  Insert the connector of the option unit into the connector of the inverter. 
(2) Securely fix the option unit to the inverter at the top and bottom with the ac- 

cessory mounting screws. 
If the screw holes in the option unit do not match those in the inverter, 
check that the connectors have fitted correctly. 

(3) For the installation diagram, see page 3. 

The empty terminals, which are used inside the option, must not be used as 
relay terminals. Otherwise, the option may be damaged. 

Note: Route the cables neatly in the wiring space so that when the front 
cover is reinstalled, the cables to the inverter control circuit terminals 
and option terminals are not caught between the inverter and cover. 

Warning! Hazardous voltage present. 
Always isolate the power from the inverter, and wait 5 
minutes to  ensure the charge lamp has gone out be- 
fore inserting or removing this option unit, or  touching 
the terminals. 
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Inverter 
(shown without the cover) 

Accessory screw (2 pcs.) 

\ Option unit 
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3. PLG FEEDBACK CONTROL 

This function is used with a speed detector (pulse encoder, PLG) to allow the motor 
speed to be detected by the speed detector and fed back to the inverter so that the 
output frequency of the inverter is controlled to keep the motor speed constant dur- 
ing load variations. 

3.1 Wiring Example 

Inverter 

Forward 

Reverse 

Frequency 
setting 
potentiometer 
1 or 2W, 1 kQ 

STF 

STR 

S D 

Speed detector 
(Pulse encoder) 
1024 PIR 

Connect in line with 
the motor without 
any backlash and a 
speed ratio of 1 to 1. 

Use twisted pair 

1 r 1 1  shielded cables. 

Note 1: The 5V  power supply should be user-prepared. 
(The power supply specifications are given on page 9.) 

Note 1: The built-in terminal resistors are connected by the jumpers. 
When this option unit shares the same pulse encoder with another 
unit (e.g. NC) which is fitted with terminal resistors, remove the 
jumpers since the built-in terminal resistors are not required. 
(Terminal resistor: loon)  
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Symbol 

PA1 

PB1 

PB2 

PAR 

PBR 

5V 

SG 

Terminal 

Encoder phase A signal 
input terminal 

Encoder phase A inverse 
signal input terminal 

Encoder phase B signal 
input terminal 

Encoder phase B inverse 
signal input terminal 

Phase A terminal 
resistor terminal 

Phase B terminal 
resistor terminal 

DC power (positive) 
input terminal 

DC power ground 
terminal 

Rating 

For information on 
pulse signals, see 
Page 9. 

4.75 to 6VDC 
(Current 
consumption 
50mA) 

Description 

Phase A and B signals 
are input from the 
encoder. 

Connected with PA2 by 
the jumper before 
shipment from the 
factory. 
Remove the jumper 
when the terminal 
resistor is not required. 

Connected with PB2 by 
the jumper before 
shipment from the 
factory. 
Remove the jumper 
when the terminal 
resistor is not required. 

Connect DC power to 
power terminals of 
encoder. 
Connect the positive 
cable to the 5V terminal 
and the ground (OV) 
cable to the SG terminal. 
Also connect the shield 
of the shielded cable to 
SG. 
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PLG FEEDBACK CONTROL 

3.3 Wiring Instructions 
Connection with the position detector (pulse encoder) 
Use twisted pair shielded cables (0.2mm2 or larger) to connect the unit (FR-EPB) 
and position detector. Cables to terminals 5V and SG must be connected in 
parallel or be larger in size according to the cable length as indicated below: 
The cables connected between the FR-EPB and encoder must be kept away 
(at least 10cm) from any source of noise, e.g. the main circuit. 

(1) Cable length within 30m 

(2) Cable length of more than 30m 
Use a power supply slightly higher than 5V in addition to 6 or more parallel 
cables of 0.2mm2 or cables of 1 .25mrn2 or more. This allows the cable length 
to be increased up to 100rn. 

Cable Length 

Within lorn 

Within 20m 

Within 30rn 

Number of Parallel Cables OF 0.2mm2 

2 or more cables 

4 or more cables 

6 or more cables 

Larger-Size Cables 

0.4mm2 or larger 

0.75mm2 or larger 

1 .25mm2 or larger 
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3.4 Adjustments 
(1) Parameters 

Before starting inverter operation, set the following parameters: 
Parameter List 

(2) Setting the encoder rotation direction (Pr. 117) 

Encoder 

By installing this option unit, the encoder rotation direction is displayed on 
the rotation direction monitor screen of the parameter unit. 
Set the rotation direction in Pr. 117 so that FWD is displayed for the STF 
command and REV is displayed for the STR command. 

Pr. 117=0 Pr. 117 = 1 

Forward rotation 
is clockwise when 
seen from A 

Forward rotation 
is 
counterclockwise 
when seen from A 
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PLGFEEDBACKCONTROL 

(3) Setting the number of motor poles (Pr. 37) 
Set the number of poles of the motor driven. 
' If the inverter is operated after any of 10 and 11 to 9998 has been set in 

Pr. 37, alarm E.OPT (option error) is displayed and the inverter comes to a 
stop. 
Resetting method: After setting the correct number of motor poles, reset 
the inverter. (Refer to inverter manual) 

(4) Setting the speed feedback range (Pr. 105) 
Set the feedback control range. 
Define the upper and lower limits in reference to the set value (frequency at 
which the motor Is rotated at stable speed). Normally set the frequency con- 
verted from the rated motor speed (rated load) slip (rprn). 

Example: Rated speed of the 4P motor is 1740rpml60Hz 

Slip Nsp = (synchronous speed) - (rated speed) 

= 1800 - 1740 = 60 (rpm) 

Frequency equivalent to slip fsp 

Nsp x (number of poles) 60 x 4 
fsp = = =  

120 120 2 (Hz) 

Response slows if the feedback range value is too large. 

Driven load Regenerative load 
Speed feedback range ----- 

Set value 
(Set command) 

* The speed feedback range is factory-set to 9999 (speed feedback is not 
carried out). Before operation, an appropriate value must be set in Pr. 105. 

(5) Setting the feedback gain (Pr. 106) 
Set if rotation is unstable or response is slow. 
When the set value is greater than 1, response is faster but overcurrent or 
rotational instability is more liable to occur. 
When the set value is less than 1, response is slower but rotation is more 
stable. 
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3.5 Instructions for Use of PLG Feedback Control 
(1) The number of motor poles used must be checked before starting operation. 

The number of poles set must be correct to ensure proper control of the mo- 
tor. 

(2) The pulse encoder must be coupled in line with the motor shaft without any 
mechanical looseness and a speed ratio of 1 to 1. 

(3) Check that the pulse encoder has been set to the correct rotation direction 
on the rotation direction display of the parameter unit. If the rotation direc- 
tion is not correct, speed feedback control cannot be carried out (the in- 
verter can be operated). 

(4)During acceleration or deceleration, speed feedback control is not per- 
formed to prevent instability such as hunting. 
Speed feedback control is started after the output frequency has once 
reached the set speed * (speed feedback range). 

(5) If any of the following states occur during speed feedback control operation, 
the inverter is run at the output frequency of (set speed) * (speed feedback 
range) without coming to an alarm stop and does keep the motor speed con- 
stant: 

The pulse signal from the pulse encoder is switched off due to an open 
cable, etc.; 
An accurate pulse signal cannot be detected due to induction noise, etc.; 
or 
The motor is forced to accelerate (regenerative operation) or decelerate 
(e.g. motor lock) by large external force. 

(6) Use the RUN (running) signal to release the brake of a motor with brake. 
(When the FU (output frequency detection) signal is used, the brake may 
not be released.) 

3.6 Specifications 
(1) Motor driven 2-, 4-, 6- or 8-pole standard motor 

2-, 4-, 6- or 8-pole constant-torque motor 
(2) Speed detector (Pulse encoder) 

1024 pulses/revolution (P/R) line driver LED pulse encoder 

High: 2.4 to 5.25V 
Phase A - - - -  Low: 0 to 0.4V 

Phase B z 
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PLG FEEDBACK CONTROL 

Example of Encoder Output 
Signal Pin Numbers 

Pin Number I Signal 

Phase A signal 

Phase A inverse signal : 
Phase B inverse signal 

E ( Case ground 

(3) Speed variation Within 5 0.1% of the maximum speed (3600 rpm) (load 
ratio variation 0 to 100%" ... 6Hz or more) 

': Load variation 100% indicates the maximum continuous 
operation torque value of the motor output characteristic 
(see the catalogue and technical information) to the running 
frequency. 

(4) Speed control range Equivalent to the inverter. 
(5) Functions Speed feedback range setting 

Feedback gain setting 
Encoder rotation direction setting 

(6) DC power supply A SVDC power supply is required for the position detector 
(pulse encoder) and option unit. 
This power supply should be user-prepared. 
Power supply: SVDC Current capacity 400mA or more 

(approx. 350mA for pulse encoder and 
50mA for option unit) 
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4. COMPUTER LINK FUNCTION 

This function allows inverters connected to a computer (such as a personal com- 
puter or a factory automation computer) by communication cables to be operated 
and monitored and their parameters to be transerred by user programs. 

4.1 Configuration 
(1) Basic configuration 

inverter 

FR-EPB 

Twisted pair cables 

Fig. 4.1 

(2) System configuration examples 
1 )  Inverters used with a computer having RS-485 or RS-422 interface 

Max. number of inverters connected 
RS-422:lO 
RS-485 :32 

(Station 1) (Station 2) (Station n) 

Computer 
Inverter 

FR-EpB 
Inverter 

FR-EPB 

Twisted Terminal 
pair cable resistor jumper 

RS485lRS422 
interface terminal c . I 

Fig. 4.2.1 

2) lnverters used with a computer having RS-232C interface 
(Station 1) r i o n  21 FR-EpB /;;2t;rn)l 

RS232C a (1 FRFR-EPB inverter 
FR-EPR 

generally available locally. 

Y 

- - - -  

I I 
- 

terminal Fig. 4.2.2 *A converter is required 

v - 
s 
-- 

I /  
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COMPUTER LINK FUNC'TION 

(2) Connection of one computer and n inverters 

4.2 Wiring Method 
(1) Connection of one computer and one inverter 

Fig. 4.4 

Computer Terminals 

Computer 

'1. The terminal resistor jumper should only be connected to the remotest 
FR-EPB unit. (Terminal resistor: 1000) 

*2. Connect in  accordance with the manual of the computer used. Note 
that the computer terminal numbers depend on the model used. 

Fig. 4.3 

Cable connection and signal direction 

Twisted pair cable (0.3mm2 or more) 
4 

X X X 4 

X X X X .  

- - -, - ;] - - - - +- - ' 2  
I - A 

0.3mmz or more 
c 

- ------ 

Signal 

RDA 

RDB 

SDA 

SDB 

RSA 

RSB 

CSA 

CSB 

SG 

FG 

Description 

Receive data 

Receive data 

Send data 

Send data 

Request to send 

Request to send 

Clear to send 

Clear to send 

Signal ground 

Frame ground 

(Station 1) 

FR-APE 

FR-EPB Terminals 

.SDlA SD2A. SDlA SD2A SDlA 

,SD1B SD2B SD1B SD2B SD1B 

SDA : RDIA RDZA - RDlA RD2A RDlA 

SDB RDlB 

RSA - -  
RSB 

: 1 
removed removed 

SSG SSG SSG SSG SSG 

FG - FG FG FG FG - - FG 

Input 

SDlA 

SDlB 

RDlA 

RDlB 

SSG 

FG 

(Station 2) 

FR-APE 

Output 

SD2A 

SD2B 

RD2A 

RD2B 

RD2R 

SSG 

FG 

(Station n) 

FR-APE 

SD2A 

SDPB 

RD2A 

RD2B 

SSG 

FG 

resistor 
jumper'l 
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4.3 Operational Functions 
(1) Operation modes 

1 ) PU operation 
Controls the inverter from the keyboard of the parameter unit (re- 
ferred to as the "PU") installed on the inverter. 

2) External operation 
Controls the inverter by switching onloff external signals to the 
control circuit terminals of the inverter. 

3) Computer link operation 
Controls the inverter in accordance with the computer program via 
the FR-EPB computer link unit. 

Setting parameters 123 and 124 as appropriate allows the op- 
eration signal and output frequency to be entered from the con- 
trol circuit terminals. See Section 4.6 (4). 1 

Operation mode switching 
Table 4.1 

Switching conditions: The inverter is at a stop (output frequency = 0); 

Symbol 

A 

and Both the forward and reverse commands are 
off. 

Set "1" in parameter 125 to cause the inverter to enter the computer link 
operation mode when it is powered up or reset. (See Section 4.7.) 

Note: When "1" or "2" is set in parameter 125, the initial settings of the in- 
verter must be made correctly. 

Mode Switching 
External operation 
tt PU operation 

External operation 
tt computer link operation 

Description 
Press the corresponding key on 
the PU. 
By computer user program. See 
Section 4.5 (4). 
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COMPUTER LINK FUNCTION 

(2) Functions available in operation modes 
Table 4.2 

User program from 
computer 

Note: If different data are written from the PU and computer to the same pa- 
rameter at the same time, they may not be written properly. 

Operatlon Mode 

Cornput* I ~ x t e r n e l  mode 1 
mode 

PU mode Place of Control 

Control circuit 
terminal 

'I: Depends on the set values of Pr. 123 and Pr. 124. (See Section 4.6 (4).) 
'2: The inverter cannot be reset i f  a computer link communication error has oc- 

curred. 
*3: As set in Pr. 77. 

Item 

Operation command 
Output frequency 

setting 
Monitor 

Parameter write 
Parameter read 

Inverter reset 

(3) lnput from computer to inverter 
1) Operation commands 

Operation command 
Output frequency 

setting 

Bit 0: - (Notel) 
1 : Forward rotation 
2: Reverse rotation 

(STF) 

3: Low speed 
(STR) 
(R L) 

4: Middle speed 
5: High speed 

(RM) 
(RH) 

6: Second acceleration/deceleration selection (RT) 
7 :  Inverter output stop (MRS) 

Yes '1 

Yes '1 

Yes 

Yes (while at astop) '3 

Yes 

Yes '2 

Notel: When the external terminal has been selected in Pr. 124 

Yes '1 

Yes '1 

(speed command right), the command operation of this bit 0 is 

No 

No 

Yes 

No '3 
Yes 

No 

made valid as current input selection (AU). 

No 

No 

Yes 

No '3 

Yes 

No 

Yes 

Yes 

2) Output frequency: Output range: 0 to 400Hz 16-bit binary in increments 
of 0.01 Hz 
The output frequency of the inverter can be set. 

3) lnverter reset 
The inverter can be reset from the computer. 

4) Parameter set value write 
For the parameters indicated in the data code list in Section 4.1 1, their 
set values can be written. 

(4) lnput from inverter to computer 

No 

No 
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(4) Input from inverter to computer 
1) Inverter status ... The following operating states can be monitored. 

Bit 0: Running (RUN) 
1 : Forward running 
2: Reverse running 
3: Up to frequency 
4: Overload 

(SU) 
(OL) 

5: Instantaneous power failure (IpF) 
6: Frequency detection (Fu) 
7: Alarm 

2) lnverter monitoring 
Output frequency ...................... Binary in 0.01 Hz increments 
Output current ........................... Binary in 0.1 A increments 
Output voltage ........................... Binary in 0.1 V increments 
Alarm definition ......................... Binary (up to eight most recent alarms) 

3) Parameter set value read 
For the parameters indicated in the data code list in Section 4.1 1, their 
set values can be read. 

(5) Operation at alarm occurrence 
Table 4.3 

* Operation stops after given time (allowable communication time interval) 
has elapsed. 

Note2: Resetting the inverter in the computer link operation mode switches 
the inverter to the external operation mode. To resume the computer 
link operation, the operation mode must be switched to the computer 
link operation again. 

Note3: I f  the computer or communication cable is faulty, the inverter cannot 
be reset from the computer. 

(6) lnverter reset (Note2) 
Table 4.4 

Resetting Method 

Computer program 
Connect terminals RES-SD 

Switch off inverter power 

Operation Mode 

Computer link 
operation 
Yes (N*I*9  

Yes 

Yes 

External operation 

No 

Yes 
Yes 

PU operrtion 

No 

Yes 

Yes 
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COMPUTER LINK FUNCTION 

4.4 Operation 
(1) General operation (See Fig. 4.5) 

1) The computer CPU decodes and executes the user program. 
2) Communication data in accordance with the user program is converted 

into serial signals in the computer and is then converted into the level 
conforming to the RS-422 or RS-485 standard and transmitted to the in- 
verter by the driver. 

3) The communication data is received by the receiver in the FR-EPB unit, 
converted into parallel signals by the communication LSI, and transrnit- 
ted to the inverter CPU. 

4) 'The inverter CPU checks the data for errors, processes the data in ac- 
cordance with the check result, and creates reply data. 

5) The reply data is converted into serial signals by the communication LSI 
in the FR-EPB unit, then converted into the interface level conforming to 
the RS-422 or RS-485 standard, and returned to the computer. 

6) The reply data is received by the receiver in the computer and read and 
checked in accordance with the user program to execute the user se- 
quence. 

(2) Function block diagram 

Computer Inverter 
I I I 

I I I I 

Fig. 4.5 
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4.5 Programming 
(1) Communication protocol 

Data communication between the computer and inverter is performed in the 
following procedure: 

Data read 
Computer 

C 

8 (Data flow) I - - - - - - - - - -  

Inverter 1) 
1'2 
I 

Time 
Inverter 211 3) 1 
Computer 

Data write 

Fig. 4.6 

'1. If a data error has occurred and a retry must be made, execute retry accord- 
ing to the user program. The inverter comes to an alarm stop (E. OPT) if the 
number of consecutive retries exceeds the permissible value. 

'2.On receiving the occurrence of any data error, the inverter returns reply 
data 3 to the computer again. The inverter comes to an alarm stop (E. OPT) 
i f  the number of consecutive data error times exceeds the permissible value. 

(2) Communication presencelabsence and data format types 
In this table, A to H indicate data format types. For details of the formats, 
see the next page. 

Table 4.5 
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COMPUTER LINK FUNC'TION 

(3) Data format 
Data is used in hexadecimal. Data is automatically transferred in ASCII be- 
tween the computer and inverter. 
1) Data format types 

(1) Communication request data from computer to inverter 
[Data write] 

Format A '3. Control code 
(See Table 4.6.) 

'3 

ENQ 

[Data read] 1  2  3  4  5 6 7 8 9 10 11 t Number of characters 

Format B 

1 2 3 4 5  6  7 8 9 10 11 12 13 c Number of characters 

1 2 3 4 5  6  7 8 9 + Number of characters 

Fig. 4.7.1 

Inverter 
station 
number 

Format A' 

Note:Specify the inverter station number in hexadecimal between 
HI00 and H I  F (stations 0 and 31). 

Data 

*4.CR, LF codes 

Instruction 
'Ode 

'3 

ENQ 

When data is transmitted from the computer to the inverter, the CR (car- 
riage return) and LF (line feed) codes are automatically set at the end of 
a data group depending on the computer used. In such a case, these 
codes must also be set when data is transmitted from the inverter to the 
computer. 
Using Pr. 126, you can select the presencelabsence of the CR and LF 
codes. 

:rk Waiting 
time 

(2) Reply data from inverter to computer during data write 
[No data error detected] [Data error detected] 

'4 

Format C Format D I " 1 ' ~ ~ ~ ~ ~ ;  1 Error 1 .4 1 
NAK number 'Ode 

'4 
lnverter 

number 

1  2  3  4 t Number of characters 1 2 3  4  5  

Fig. 4.7.2 Fig. 4.7.3 

Instruction 
'Ode 

Data Waiting 
lime 

Sum 
check 
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(3) Reply data from inverter to computer during data read 
[No data error detected] 

Format E - 

'3 Inverter 
Format E' statlon Read 

*3 Sum I STX 1 number 1 data I ETX 1 check 1 ( 
- 

1 2 3 4 5 6 7 8 9 c Number of characters 

Fig. 4.7.4 

[Data error detected] 

Format F 

1 2 3  4 5 

Fig. 4.7.5 

(4) Reply data from computer to inverter during data read 
[No data error detected] [Data error detected] 

Format G Format H 
ACK number NAK number 

1 2 3 4 c Number of characters 1 2 3  4 

Fig. 4.7.6 Fig. 4.7.7 

2) Data 
(1) Control codes 

Table 4.6 

Description lsiil t::: Desc;ptio: , ) =;I E:: 

, , 

HOO Null (No processing) H06 Acknowledge 
(No data error detected 

H02 Start of Text Start of data HOA Line Feed 

H03 End of Text (End ol data) HOD Carria e Return 

ENQ ~ 0 5  Enquiry NAK H15 Negative Acknowledge 
Commun~cat~on re uest Data error detected 

(2) lnverter station number 
Specify the station number of the inverter which communicates with 
the computer. 
Specify the station number in hexadecimal between HlOO and H l F  
(stations 0 and 31). 

(3) Instruction code 
Specify the processing request (e.g. operation, monitoring) given by 
the computer to the inverter. Hence, the inverter can be run and moni- 
tored in various ways by specifying the instruction code as appropri- 
ate. (For more information, see Section 4.10.) 
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COMPUTER LINK FUNC'TION 

(4) Data 
Indicates frequency, parameters, etc. transferred to and from the in- 
verter. The definition and range of set data are determined in accord- 
ance with the instruction code in above (3). (For more details, see 
Section 4.10.) 

(5) Waiting time 
Specify the waiting time between the receipt of data at the inverter 
from the computer and the transmission of reply data. Set the waiting 
time in accordance with the response time of the computer between 0 
and 150msec in lOmsec increments (e.g. 1 = lOmsec, 2 = 20msec). 

Inverter data processing time 
= waiting time + data check time 
(setvaluexl0msec) (12msec) 

(6) Sum check code 
The sum check code is 2-digit ASCII (hexadecimal) representing the 
lower 1 byte (8 bits) of the sum (binary) derived from the checked AS- 
CII data. 

H H H H H H H H H  
3 0 + 3 1 + 4 5 + 3 1 + 3 1 + 3 0 + 3 7 + 4 1 + 4 4  7 

(Example 1 ) 

Computer*lnverter 
ASCII code+ 

Sum T 

- 130 

Sum 7 

4 ~ - B i n a r y  

ENQ 

H05 

(Example2) 

Inverter*Cornputer 
ASCII code+ 

(7) Error code 
If any error is found in the data received by the inverter, its definition 
is sent back to the computer together with the NAK code. For error 
definitions, see the error code list in Appendix 4.12. 

Station 
number 

0 1 

H30 H31 

U 
H H H H H H  
3 0 + 3 1 + 3 1 + 3 7 + 3 7 + 3 0  

STX 

H02 

lnstructlon 
code 

E 1 

H45 H31 

Stat~on 
number 

0 

H30 H31 

0 

s.5 
1 

H31 

Read data 

1 1 7 7 0  

H31 H37 H37 H30 

Data 

0 7 A D 

H30 H37 H41 H44 

Sum check 
code 

F 

H46 H34 

c-Binary 
'Ode 

ETX 

H03 

Sum check 
code 

3 0 

H33 H30 
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(4) Program Example 

r ~ h e  following example switches the operation mode to computer link 0~eration.1 

Program 

110 file initialization : : I  , 1 

Line number 

General flowchart 

Transmission data 1000 
processing 

to .Data setting Interrupt to 
*Sum code calculation 
.Data transmission 1040 

110 file initialization 

Interrupt data receive 

Fig. 4.8 

Line nurrrber 

l o  m lnterrupt occurrence at data receive 

Rece~vedata processing 
*Data entry 
.Screen display 

10 OPENUCOMl :9600,E,8,2,HDVAS#1 
20 COMST1, 1, 1 :COMSTl , 2, 1 Communication file open 
30 ON COM(1)GOSUB'REC 
40 COM(1)ON Circuit control signal (RS, ER) 
50 D$="01 FBI 0000" ONlOFF setting 
60 S=O Interrupt definition at data receive 
70 FOR I=1 TO LEN(D$) Interrupt enable 
80 A$=MID$(D$, I, 1) 
90 A=ASC(A$) Transmission data setting 1 

100 S=S+A 
110 NEXT I 
1 20 D$=CHR$(&H5)+D$+RIGHT$(HEX$(S), 2) 
130 PRINT#l, D$ 
140 GOT0 50 Sum code calculation 

1000 'REC 
1010 IF LOC(l)=O THEN RETURN 
1020 PRINT"RECE1VE DATA" Addition of control code and sum 
1030 PRINT INPUT$(LOC(l), #1) code 
1040 RETURN Data transmission 
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COMPUTER LINK FUNCTION 

4.6 Adjustments and Settings 
(1) Functions of parts 

Table 4.7 

ermlna res~stor jumper 
st inverter: Connect terminals RD2b and RD2R. 

operation mode, on indicates that 
the corresponding station is 

that the corresponding station is 

(2) Setting the inverter station number 

Using the switches (SW1, SW2) on the FR-EPB unit, set the inverter station 
number before powering up the inverter. Note that if any station number is 
changed during operation, data communication is disabled and the inverter 
cannot be stopped. 
1) Setting method ... See Fig. 4.9. 

Set the arrow ( ft ) of the corresponding switch Number 
to the required number. 

Example: 
To set the station number to 1, set SW2 to 1. 
(Set SW1 to 0.) 
To set the station number to 26, set SW2 to 

p, 
9 * 

6 andSW1 to2. SW1 X i 0  

To set the station number to 0, set both SW2 Fig 
and SWl to 0. 

Setting Switches 

2) The station number may be set between 0 and Correct Example lncorrectExample 
31. (Any station number between 32 and 99 is 
ignored.) When the RS422 interface is used, 
the station number may be set between 0 and 
31 but the number of inverters connected 
must be less than 10. 

pi 
9 * 9 9  '1 

Fig. 4.10 
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3) Note that the same station number cannot be set for different inverters. 
(If such setting has been made, communication cannot be performed 
properly. 

4) Any station number setting switch must be in either the ON or OFF posi- 
tion. If it is set midway between ON and OFF, data communication can- 
not be done correctly: 

5) Station numbers do not have to be sequential and may be skipped, e.g. 
as shown in Fig. 4.1 1. 

Fig. 4.11 Station Number Setting Example 

(3) Parameter initialization 
To perform communication between the computer and inverter, the inverter 
parameters must be initialized to communication specifications. Data com- 
munication cannot be made if the initialization has not been made or there 
is any wrong setting. 

Note: After the parameters have been initialized, the inverter must be reset. 
Communication cannot be made if the inverter is not reset after the 
communication-related parameter values have been changed. 

* The data entered from the parameter unit is 9999 and that from the com- 
puter is 65535 (HFFFF). 

1) Allowable communication time interval 
Set the allowable time interval of communication with the computer. 

- [ 
If the inverter does not communicate with the computer for more than 
the allowable time, it comes to an alarm stop due to a time-out error. 

Note: 1. Note that communication break errors, such as an open signal 
cable and a computer failure, are not detected by the inverter. 

2. At power on (or reset), communication time interval check is 
started as soon as the first communication is made. 

3. When a parameter value is changed, check is started as soon as 
the value is changed. 

Pr. Number Instruction Code 

I 
122 

Data Setting Description 

H16: Read 

H96. Write 

(HFF - ') 
0, to 9gg,8 

(9999) 
65535. 

0 (factory setting) 

Allowable value (0.1 seconds 
inuements) 

Communicat~on check halt 

Computer link operation disallowed 
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COMPUTER LINK FUNCTION 

2) Number of retries at data communication error 
Set the allowable number of retries at occurrence of a data communica- 
tion error. If the number of errors that occurred consecutively exceeds 
the allowable value, the inverter comes to an alarm stop. 

Pr. Number Instruction Code Data Setting Description 
Allowed number of retries at error 

H15: Read occurrence 

121 H95: Write Ot010 
If the number of retries made is more 

(HFF - 1) 
than the setting, the inverter comes 
to an alarm stop. 

3) Communication specifications 
Refer to the.following table and set the parameters. (' : Factory setting) 

Note: If the setting of Pr. 119 (stop bit length) differs from the actual value, 
the inverter does not become faulty. 

4) Operation mode at start-up 

Note: In the link mode, the setting of Pr. 125 can be changed from the pa- 
rameter unit. 

Pr. Number 

125 

Function 

Link start-up 
mode selection 

In.truction Code 

H19. Read 
H99: Write 
(HFF - 1) 

Data Setting 

0'. 1, 2 

Description 

0: normal (as in P r .  79) 
(factory setting) 

1: computer link operation mode 
2: computer link operation mode 

(with restart) 
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- 

Note EX: Control by signal from external terminal is valid only. 
COM: Control from computer user program is valid only. 
BO: Control from both external terminal and computer is valid. 
- : Control from both external terminal and computer is invalid. 
AUX: Control by signal from external terminal is only valid i f  Pr. 28 

(multi-speed input compensation) is 1. 

(4) Control place selection 
In the computer link operation mode, operation can be performed by signals 
from external terminals in accordance with the conditions set in parameter 
123 (operation command control place selection) and parameter 124 (speed 
command control place selection). 

Table 4.9 Control Place Selection 

(5) Inverter station number setting 

1: External 
terminal 

Using the station number setting switches on the FR-EPB board, select 
the station number between 0 and 31. (See Section 4.6(2).) 
Communication is started with the station number which was recognized 
when the inverter was powered up (or reset). 

Note: Note that if the station number is changed during operation, data com- 
munication cannot be made with the new station number. 

1: External 
EX EX EX EX EX EX EX EX EX BO 8 0  EX EX EX 
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COMPUTER LINK FUNCTION 

4.7 Operation Mode at Power On and Instantaneous Power Failure 
Set parameter 125 (start-up operation mode) as appropriate to select the opera- 
tion mode at power on and restoration from instantaneous power failure. 

Table 4.10 

Note: If instantaneous power failure occurs during computer link operation, the 
computer program is stopped and remains stopped after the power is re- 
stored. 

Set 1 or 2 in Pr. 125 after initializing the parameters of the inverter. 

4.8 Instructions 
(1) Programming instructions 

1) The inverter does not accept data from the computer if it has an error. 
For this reason, a retry program for data error must be included in the 
user program. 

2) A request of any data communication (e.g, operation command, monitor) 
is given by the computer and the inverter does not voluntarily return data 
to the computer. Hence, the program should be written to give a data 
read request as required from the computer at the time of monitoring, etc. 

3) Depending on whether the values set in Pr. 0 to Pr. 99 or those set in Pr. 
100 to Pr. 915 are transferred, the data of link parameter expansion set- 
ting differs as indicated below: 

Link parameter Read 
expansion setting write 

Instruction 
Code 

H7F 

HFF 

Descrlptlon 

H0000: Values in Pr. 0 to Pr. 99 can be transferred. 
H0001: Values in Pr. 100 to Pr. 915 can be transferred. 
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(2) Operating instructions 
1) To prevent hazard, the inverter is designed to be inoperative when the al- 

lowable communication time interval is not set in Pr. 122 (set value = 0). 
Before starting operation, therefore, an appropriate value must be set in 
Pr. 122. 

2) Data communication is not made automatically but is executed only once 
when a communication request is given by the computer. The inverter 
therefore cannot be stopped i f  communication is disabled during opera- 
tion due to an open cable, etc. After the allowable communication time in- 
terval has elapsed, the inverter is brought to an alarm stop (E. OPT). 
The inverter can be coasted to a stop by connecting inverter terminals 
RES-SD or shutting the power off. 

4.9 Troubleshooting 
(1) Data from computer is unread by inverter 

1) Computer conforming to RS-422, RS-485 standard? 
2) FR-EPB unit and communication cables fitted properly? (Check for con- 

tact fault, broken cable, wrong polarity, etc.) 
3) lnverter initialization correct? 
4) lnverter station number setting correct? (Check that setting and program 

match and that the same station number is not used for different invert- 
ers.) 

5) Proper communication request program executed in computer? 

(2) Operation mode unswitched to computer link operation 
1) lnverter in external operation mode? Signal to external terminal STF or 

STR off? 
2) Operation mode switching program executed? 

(3) lnverter does not start in computer link mode 
1) lnverter starting program executed properly? 
2) Control place select conditions in Section 4.6 (4) set properly? 
3) lnverter output provided? 
4) Allowable communication time interval set properly? 

(4) lnverter brought to alarm stop during operation due to communication fault 
1) FR-EPB unit and communication cables fitted properly? (Check for con- 

tact fault, broken cable, etc.) 
2) Computer operating without fault? 
3) Program written to give communication request from computer peri- 

odically? 
4) Allowable communication time interval set properly? 
5) Format of data transferred correct? 
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COMPUTER LINK FUNCTION 

4.10 Set Items and Set Data 
After initialization is complete, set the instruction codes and data as required 
and start communication from the computer to allow operation control and moni- 
toring as appropriate. 

Monitor 

Item 

Operation 
mode 

Special 
monitoring 
selection 
number 

Read 

Write 

Output 
frequency 

(speed) 

output 
current 

output 
voltage 

Special 
monitoring- 

Inetructlon 
Code Deecription 

H7B 

HFB 

H6F 

H70 

H71 

H72 

Number of  
Data Digi ts 

Read 

write 

I 

4 digits 

digits 

2 digits 

H73 

H F ~  

H0000: Computer link operation 
H0001: External operation 
H0002: PU operation 

HOOOO: Computer link operation 
H0001: External operation 

HOOOO to HFFFF: Output frequency (hexadecimal) 
in 0.01 Hz increments 

I Speed (hexadecimal) in l rpm 
increments if parameter 37 
setting is between 11 and 9998. 

in O.1A increments 

I 
HOOOO to HFFFF: Output current (hexadecimal) 

HOOOO to HFFFF: Output voltage (hexadecimal) 
in 0.1V increments 

HOOOO to HFFFF: Monitored data selected by 
instruction code HF3 

H01 l o  HOE: Data selected for monitoring 

Data 

HOI 

H02 

H03 

H05 

H06 
H07 
HOB 

Oescription 

Output 
frequsncy 
Output current 

Output voltage 

Frequency 
setting 
Running speed 
Motor torque 
Converter 
output voltage 

In'"- 

O.Olk 

0.01A 

0.1V 

0.0tM 

trlmin 
I% 

0.1V 

Dele 

HOP 

HOA 

HOB 

HOC 

HOD 
HOE 

Description 

Regeneretivs 
brake duly 
Electronic 
overcurrenl 
protection 
load lactor 
Oulput current 
peak value 
Converter 
output vollags 
peak value 

Input power 
Output power 

Incre- 
ment 
0.1% 

0.1% 

O.OtA 

0.1V 

O.tW 
O.lW 
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Number of 
Data Diglta 

4 digits 

2 digits 

2 digits 

Instruction 
Code 

H74 to H77 

HFA 

H7A 

No. 

2 

3 

4 

Description 

HOOOO to HFFFF: 

Alarm definition display example (instruction code H74) 
Read data = H3OAO 

Previous error ................. THT 
[ s t  recent error . . . . .  OPT ] 

b l 5  b8 b7 bO 

0 0 1  

Item 

l 1 0 0 0 1 0 1 0 l 0 0 0 0 0  

Monitor 

I 1 J 
Previous wrw Mosl recent error 

(H30) (HAW 

Alarm dala ..... F a  more information, see the 
inverler manual. 

HOD to HFF: Operation command 

b7 bo W: - (Note) 
b l  : Forward rotation (STF) 10 I 1 I 1 O I O I O I I O I b2: Reverse rotation (STR) 

(Data 01 example I )  b3: Low speed (RL) 
b4: Middle speed (RM) 
b5: High s p e d  (RH) 
b6: Second acceleration1 

deceleration selection (RT) 
b7: Inverter output halt (MRS) 

Example 1: H62 ..... 
Second acceleration/deceleration selected 
for high-speed forward rotation. 

Example 2: HOO ..... Stop 

Note: When the external terminal has been selected 
in Pr. 124 (speed command right). the com- 
mand operation of this bit 0 is made valid as 
current input selection (AU). 

HOO to HFF: lnverter operating status 

b7 bo bO: Inverler running (RUN) 
b l :  Forward running [ 0 1 0 1 0 1 0 1 1 1 0 1 1  111 b2:Rsvsrservnning 

(Data of example I) b3: Up to lraquency (SU) 
b4: Overload (OL) 
b5: Instanlaneous power la~lurs 

(IPF) 
b6: Frequency delection (FU) 
b7: A l a n  

Example 1 HOB. Frequency reached during forward 
runnmg. 

Example 2 HBO: Slop due lo error occurrence. 

Alarm 
definition 

Operation command 

Inverter status monitor 
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COMPUTER LINK FUNCTION 

Note: HFF (HFF=O, I), HEC (HFF=l) and HF3 (HFF=O, 1) are "0 at power 
on", "held after write", and "0 at all clear". 

- 
Number of 
Data Dlgito 

4 digits 

2 digits 

4 digits 

No. 

5 

6 

7 

8 

9 

lo 

Inatruction 
Code 

HEE 

HFD 

HFC 

HBO to HEC 

HOO to H7F 

H7C 

HFF 

H6C 

HEC 

Deacriptlon 

HOOOO to H9C40: In O.01Hz increments 
(hexadecimal) (0 to 400.00Hz) 
To change the output frequency consecutively, 
write data to the inverter RAM. 
(Instruction code: HED) 

H9696: lnverter is reset. 
Since the inverter is reset on start of 
communication by the computer, the inverter 
cannot send reply data back to the computer. 

All parameters are returned to the factory settings. 
Four different all clear operations are available 
according to data. pli;;i c:; 1 a; 1 7 

8696H 

8966H 

5A5AH 

5 5 U H  0 

When H9696 or H9966 is used to execute 
parameter all clear. the initialized items set in 
Section 4.6 (3) also return to the factory settings. 
Hence, initialization should be made again to 
resume operation. 

Write andlor read parameters as required in 
accordance with the instruction code and data list 
in Section 4.1 1 

Note that some parameters cannot be written or 
read. 

Used to change the parameter values of HOD to 
H6C and HBO to HEC. 

H0000: Values in Pr. 0 to Pr. 99 can be transferred. 
H0001: Values in Pr. 1M)to Pr. 915can be transferred. 

In H3D to HSA and HBD to HDA (code FF-I), 
H0000: running frequency 
HOOOl : time 
H0002: rotation direction 

In H5E to H6A and HDE to HEA (code FF-1). 
H0000: offsetlgain 
H0001. analog 
H0002: analog value of terminal 

Item 

Output frequency write 
(E~ROM) 

Inverter reset 

Parameter all clear 

Parameter write 

Parameter read 

Link parameter 
expansion setting 

Second 
parameter 
switching 

(Code FF-1) 

Read 

Write 

Read 

Write 
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4.1 1 Data Code List 
(1) Standard parameters [Link parameter expansion setting (data code 7F) = 01 
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COMPUTER LINK FUNC'TION 

[Link parameter expansion setting (data code 7F) = 01 

Parameter 
No. 

30 

31 1 ;; 1 AI l[iy'z* li.olHz :; pmP; 

Frequency jump 28 
A2 Oto400Hz. 

9999 OOlHz 9999 

35 Frequency jump 3A 23 A3 0 to400Hz, 
9999 

0.01Hz 9999 

36 Frequency jump 38 24 A4 0 to 400Hz, 
9999 

0.01Hz 9999 

32 

Function 

Regenerative brake duty change 
selection 

Frequency jump 1A 

Frequency jump 18 

54 

55 

56 

Data Code 

20 

FM terminal funct~on select~on 

Frequency monitor~ng reference 

Current monitor~ng reference 

Setting Range 

0 .1  

aoaa 0t0400Hz. 

Read 

1E 

tF  

Write 

9E 

9F 

AO 

36 

37 

38 

Minimum 
Increment 

1 

Initial 
Setting 

0 

0 to 400Hz. 
9999 

B6 

87 

BB 

OotHz jggg9 
0.OlHz 

1 to 3.6 to 14, 
17.18,21,101 to 
103,112to 114, 
117,118,121 

0 to 400Hz 

0 to 500A 

9999 

, 
O.01Hz 

0.01A 

1 

60Hz 

Rated value 
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[Link parameter expansion setting (data code 7F) = 01 

Parameter 
No. 

57 

58 

59 

60 

61 

64 (Starting frequency for elevator mode ( 40 1 CO I :d&loHz' 10.01 Hz 19999 1 

62 

63 

Function 

Coasting time for automatic restart 

Automatic restart time 

Remote setting function selection 

Intelligent mode selection 

Reference current 

Data Code Minimum lnltial 
Read I Write I-ttin' uangel Increment 1 setting I 

Current reference value for 
acceleration 

Current reference value for 
deceleration 

65 

66 

67 

39 

3A 

38 

3C 

3D 

68 

69 

70 

3E 

3F 

Retry selection 

Stall prevention reduction starting 
frequency 

Number of retries a1 alarm 
occurrence 

71 

72 

73 

89 

BA 
8 8  

BC 

Retry waiting time 

Retry count display erase 

Special regenerative brake duty 

74 

75 

BE 

BF 

41 

42 

43 

Motor driven 

PWM frequency selection 

0-5V, 0-10V selection 

76 

77 

O seconds, lo 9g99 

0 to 5 seconds 

0. 1, 2 
Oto 6 

0 to 5004 
...a 

44 

45 

46 

Input filter constant 

Reset selection1PU disconnection 
selection 

0 to 200%. 
9999 

0 to ZOO%, 
9999 

C1 

C2 

C3 

47 

48 

49 

Alarm code output selection 

Parameter write prohibition 

0.1 seconds 

0.1 seconds 
1 

1 

O,OIA 

C4 

C5 

C6 

4A 

48 

9999 

1.0 seconds 
0 

0 

9999 

0.1% 

0.1% 

Oto5  

Oto400Hz 

0 to 10 

C7 

C8 

C9 

4C 

9999 

9999 

OtO10 seconds 

0 

0 to 15W 
0 to 3O0/dO% 

CA 

CB 

1 

O.01Hz 

1 

0 to 6, 1310 
16.20 

0.710 14.5KHz 

O ~ o 5 . 1 0 t o 1 5 1  

CC 

- 

0 

6OHz 

0 

0.1 seconds 

O"% 

Oto 8 

0 ,1 ,2 .3  

1 seconds 

0 

0 

1 

O.1KHz 

0 ,1 ,2 ,3  

0 . 1 , 2  

0 

14.5KHz 
1 

1 

1 

1 

0 

1 

1 

0 

0. Must not 
be set 
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COMPUTER LINK FUNCTION 

Note: 1. Set 65535 (HFFFF) for the set value 9999 and set 65520 (HFFFO) 
for 8888. 

2. Pr. 86 to 94 may only be displayed and set when "801" is set in Pr. 
77 from the PU. 

3. The factory setting of the FR-A240E (400V) series is 400V. 

[Link parameter expansion setting (data code 7F) = 01 

- 

- 

- 

Parameter all clear 

Inverter reset 

Link parameter expansion setting 

- 

7F 

,-- 
FD 

FF 

9696H, 9966H. 
5A5AH, 55AAH 

9696H 

0. Pr 0 to 99. 
1: Pr. 100 to 
915 

1 0 
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(2) Special parameters [Link parameter expansion setting (data code 7F) = 1) 
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COMPUTER LINK FUNCTION 

[Link parameter expansion setting (data code 7F) = 11 

- 

0: Pr. 0 to 99. 1  ink parameter expansion setting I li I FF I 1.  Pr. 100 to 

Not defined 

0.01 Hz 

Note: Set 65535 (HFFFF) for the set value 9999 and set 65520 (HFFFO) for 
8888. 

-36- 
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4.12 Error Code List 
The corresponding error code in the following list is displayed if an error is de- 
tected in any communication request data from the computer. . 

Error 
Code 

HO 

, ,, 

I I CR and LF are not as set In the I 

nL 

H3 

Itern 

Computer 
NAK error 

Parity error 

Sum check 

The character recetved is invalid (other than 0 to 9. accept 

A to F, control code). data but i ' ' 
alarm elo' 

error 

Protocol error 

H4 

H5 

receive I 

Definition 

The number of errors consecutively detected in 
communication request data from the computer is 
greater than the allowed number of retry times 

The parity check result does not match the specified 
parity. 

The sum check code tn the computer does not 

s no, orought to 1 

Inverter Operalion 

Brought to an alarm stop 
(E. OPT) if error occurs 

match that of the data received by the inverter, 

Data received by the inverter is in wrong protocol, 
data receive is not completed within given time, or 

Framing error 

Overrun 
error 

Parameter write was attempted in other than the I HA M o d e  error I computer ltnk operation mode or during inverter 

continuously more than the 
number Of retry 

times. I 
The stop bit length is not as specified by 
~n~t~altzation. 

New data has been sent by the computer before the 
inverter completes receiving the preceding data. 

HE 

HC 

~ o ~ ~ ~ j ~ :  
Data range 
error 

operation. 

The specifled command does not exist. 

Invalid data has been specified for parameter write, 
q 

Does not accept receive 
data but is not brought to 
alarm stop. 
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COMPUTER LINK FUNCTION 

4.13 ASCll Code List 

Example: The ASCll code H 3 7 is converted into 7. 

Upper 4 bits 

Lower 4 bits 1 
; O  j 
% '  : 
A ... 
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4.14 Specifications 
(1) Power supply Control power: Supplied by the inverter 

Communication power: BVDC, max. 60mA 
(2) Conforming standard Shared between RS422 and RS485 (EIA standard) 
(3) Transmission form Multidrop link system 
(4) Communication cable Twisted pair cable 
(5) Transmission distance Max. 500m overall 
(6) Number of inverters connected 

Up to 10 inverters for RS422 computer interface 
Up to 32 inverters for RS485 computer interface 

(7) Applicable computer Computer with RS422 or RS485 interface '1 
(8) Applicable inverter All models of the FR-A200E series inverters 
(9) Communication specifications 

verter response time 

*l. A computer with RS232C interface is also applicable by using a converter. 
'2. Factory setting 

10) 
[Expression for data transmission time calculation] 

Data lranm~ss!on tlms 
(See the sxprssaon on the r~ghl) 

Inverter data procssstng ttms - wanPng Pms + dalecheck Urns 
(set value (12rnssc) 
0 x lmssc) 

Computer 

I"".lt., '" t h s e c  or more ,aqu#rsd 
Computer T 

Data tranmlsslon tlme 
(See the sxprssrlon on the right) 

-L number of data communication Data 
C m ~ ~ ~ ~ h a n  X ehsraclers X specificatione ' - banmiwon 

(Baud (See %chon 4 5) (total number of bits) time (ss) 

Commun~cation specif~cations (See the following table) 

Stop b ~ t  length 

Minimum total number of bits ... 8 bits, maximum total 
number ol b~ts  16 bits 
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COMPUTER LINK FUNCTION 

Example: Response time required when forward (reverse) rotation command 
is given through communication 

<Calculation example 1 > 

Data tranemisaion lime 
1) Baud rate = 9600, number of data char- 

(see Catculrtion example I on the right) acters = 10, stop bit length = 2 bits, data 
length = 8 bits, parity check = yes, CR, 
LF instructions = yes 

lnverln =wailina~mms+d&checkUn. data rocwsin lime 
~ x l 0 ~ 1 2 = 0 . 0 1 2 5 S e C ( 1 2 . 5 m S e ~ )  

(ssl value (12msec) 

2) Conditions are the same as in the above 
with the exception that the baud rate is 
19200 

1 19200 x 10 x 12 = 0.00625sec (6.25rnsec) 

Data banmission time 
(S-Calculalionexam~le2onIhe 3) Conditions are the same as in the above 

with the exception that the baud rate is 
300 

Time 1 300 x 10 x 12 = O.4sec (400rnsec) 

<Calculation example 2> 
1) Baud rate = 9600, number of data char- 

acters = 3, stop bit length = 2 bits, data 
length = 8 bits, parity check = yes, CR, 
LF instructions = yes 

2) Conditions are the same as in the above 
with the exception that the baud rate is 
19200 

3) Conditions are the same as in the above 
with the exception that the baud rate is 
300 
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MEMO 
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Prlnt Date 
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The 

'Manual Number 
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manual number is given on the bottom left of the back cover. 

Revlslon 

First edit~on 

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com



IB (NA) 66529-A (9502) MEE Printed in Japan Specifications subject to change without notice. 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


