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Warning symbols For your own safety please pay special attention to instruc- 

This warning symbol indicates the presence of dan- 
gerous voltage. It informs you of high voltage  condi- 
tions, situations  and locations that may cause death 
or serious  injury i f  you do not follow precautions. 

tions  containing these symbols: 

A 
A 1 This symbol indicates a general warning. 

\-# This warning  symbol  indicates an electrostatic  dis- 
\ t /  charge hazard. 

NOTES inform  you of situations or conditions which will dam- 
age machinery or cause additional down-time if you do not 
take the suggested steps. 

_. - . . . . 



Thank you for choosing this option unit  for  the Mitsubishi FREQROL 
transistorized frequency inverters. 
Please read this manual carefully to make use. 

Pulse  Train  Input  Option  Unit  (FR-EPH) 
\ 

This  option  unit is a  multi-function  unit  which  allows  speed to be set  by pulse train 
input  and is designed  for  automatic  control  operation. Its functions  are  as  follows: 

Pulse  train  input 
Selective relay output 
PI  control 

\ Analog  current  output 
1 
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-1 Since this  option  unit has multiple  functions, the initial  settings of its 
functions  are as listed  in  the  following  table. To use  the required  func- 
tion  valid, set the  corresponding  parameters in accordance with the 
relevant  pages. 

I Function I initial Setting 

loutput 1 Selective  relay RUN is output. 

PI  control  Invalid 

The factory  setting of Pr. 142 is 
'0'. To use  this  function,  change 
the  setting of this parameter. 

The  factory  setting of  Pr. 134 is 
'0'. To change  the  relay  output 
setting,  change  the  setting of 
this  parameter. 

Before  shipment  from  the  fac- 
tory,  terminats  PIS-P24  are  dis- 
connected. To use  PI  control, 
connect these terminals. 

The factory  setting of Pr. 135 is 
'2'. To select'another  output, 
change  the  setting of this  para- 
meter. 

24 



1. STRUCTURE , .  
, ... 

/ 
/ 

Mounting holc 
(2 places) 

Connector 

/ Terminal 

Front  View 

O F R 3  Option unit 
/ 

Right Side View 

44 4 Terminal  block 
Screw size M3 

Connector a 4 
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2. INSTALLATION 

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

2.1 Pre-lnotallatlon  Checks 
(1) Check  inverter t w e .  

This option unit may only be used with the FREQROL-A200E series inverters 
and m w t  not be used with any other series (e.g. MOO, A100, 2 and F series). 
I f  you connect forcibly, the inverter may be damaged. 

The inverter may be damaged 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'.) m 

(3) Check the the followino accessories are SuDDlied with the oDtion unit; u' 
1 - Instruction  manual 
2 - Mounting screws M3 x 14 

(2) Marke sure that the inverter inwt  Dower is o f t  

2.2 Installation  Procedure  (See  page 3) 
(1) Snugly insert the connector of the option  unit  into the connector of the in- 

verter. 
(2) Securely fix the option  unit to the inverter  at the top  and bottom with the 

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

t emotv termlnals. which are used  inside the oDtion. must not be used as 
relav terminals, Otherwise, the option  unit 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. 

(n 
W' 
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Inverter 
(shown without the  cover) 



3. PULSE  TRAIN  INPUT  FUNCTION 

Introduction 
The  pulse  train  input  funotion  allows  speed  setting to  the inverter to be  entered 
by a  pulse  train signal. 

Advantages of this  hrnctlon 
This  function  feetures easy frequency  setting  and hpp thr following  advan- 
tages: 

The  output of terminals  FM-SD  can be used  as the speed  command of an- 

The  speed  command  varies less than  an  analog  signal. 
Because of direct  input from a  programmable  controller,  a  converter is not re- 9 
quirsd. d' 

other  inverter in synchronous operation. 

Cautions 
Install  the  option  unit  properly. (See Section 2.) 
Wire  the  cables  carefully. (See Section 3.2.) 
Handle  the  option  unit  in  accordance  with the instruction  manual. 
If in doubt or difficulty,  consult  your  sales  representative. ( S w  the  back 
cove r .) 

3.1 Clrcuit  Configuration 

FR-EPH  FR-A200E 
Pulse  input  signal r w w  

Delay =$ L inverter 
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FR-A200E 

NFB I Inverter I Motor 

collector - 
system 

piiiq 
This option  unit must be wired in the open  collector system to oper- 
ate properly. 

3.3 Terminals 

P24 Built-in 24V power terminal Output  terminal  for 24V, 0.1A built-in 
power  supply 

SD Input signal cmmon terminal Common  terminal  for PIN 
Common  to  the  inverter terminal SD. 
Terminal into which  a  pulse train of 0 to 
1 WkDDs is entered. I 

3.4 Adjustment 

Factory setting 

Max.  number of input pulses 
1 Wkpps 

Input  pulses are multiplied 
by 2  internally. 

Input  pulses (PPS) 
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PULSE  TRAIN  INPUT  FUNCTION 

3.5 Parameters 
Operation  procedure 1 ..... Set '701" in Pr. 77. 

Pr. Function s c m n  Setting Range 
Dlrplry 

Minimum 
increment Number I 

Factory  Setting 

,42.1 diviriri~magnlficetion 
i p p l t  pukefrequency 

Frequency for maximum ,44 

Frequency for zero input ,43 

- 0 to 250 0 1 

pulses 
- 0 O.01Hz 0 to 400Hz 

- 
inDut Duisea 0 to 400Hz 60 O.OIHz 

'1 : Indicates the  rate of frequency  division to input  pulses. The resolution of fre- /a 
u' quency to input  pulses  depends  on  this  setting. 

\Caution\ 
When  Pr. 142 = '0' (factory  setting),  this  function  semains'invalid 
even i f  values are set in Pr. 143 and Pr. 144. 

3.6 Setting  Example 
Setting  the freauencv to 0-60Hz at the input  pulse rate of O - S O ~ R D S  

FR-APOOE 

Frmuencv settino I t 

U 
0 to 50 kpps 

-G 
0 to 60 Hz 

Hz t 

Input pulse  trequency 
.. 

1) Calculate  the Pr. 142 (input  pulse frequency division  magnification) value 
from  the  maximum number of input  pulses. 

Pt.142 = Max. number of input  pulses (pp)  
400 . .  
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2) Set the  frequencies for zero  and  maximum  input  pulses. 
Pr. 143 = OHz 
Pr. 144 = 60Hz 

<Reference> 
The minimum  frequency  detectable in the  above setting example is  calcu- 
lated  as follows: 

Minimum  frequency = Pr.144 
2 X 16.6ms x 400 x Pr.142 

60 
2 x 16.6ms x 50000 

- 

= Namely,  the  minimum  frequency  detectable  is  from 
the  starting  frequency of 0.5Hz onward. 

Input  example 

0 (fadory setting) - Pulse input Invalid 
20 1.5 Hz - 8 kpP8 
50 1.0 Hz - 20 kPPS 

100 

0.5 HZ - 80 kpps 200 

0.5  Hz - 48 kppo 120 

0.5 Hz - 40 kppr 

250 0.5 Hz - 100 kpPS 

Calculatlon of the  Input  pulse  frequency  dlvlslon  magnlflcatlon 
The input  pulse  frequency  division  magnification in Pr.  142  can  be  calculated 
by the  following  expression: 

'1. Maximum  number of input  pulses  (pps) = (Pr.  142) x 400 

'2. Detectable  frequency > I 

2 x 16.6ms x (Pr.142) 
The  detectable  frequency  depends  on  the  maximum  number of input  pulses. 

3.7 Speciflcations 

Circuit 

0.012Hd50Hz Set frequency  resolution 
16.6ms Response  delay 
Of to 250f (f: variable  frequency) Input  pulse  specifications 
lookpps Max. pennissible  number of putses 
1 OmA Input  current 
Open  collector  system 
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4. SELECTIVE RELAY OUTPUT FUNCTION 

This  function  allows  three output aignals to be seleded from  among  the 10 standard 
signals (RUN,  SU, IPFNVT, OL, FU1,  FU2,  RBP,  THP, PRG and  PU) of the inverter and 
to be output  as  relay  contact  (1C  contact)  signals. 

4.1 In te rna l  Block Dlagrarn 

FR-EPH 

PA ..& 

Intunel Circuit Dlegram 

4.2 Terminals 

1A 

1B 
1c 

Terminal Symbol Descrlptlon 
1A 

Common  terminal  for  contacts of  relay RA 1 c  

Normally  open  contact  terminal for relay RA 
1B Normally  closed  contact  terminal  for  relay RA 

'The operation of each relay depends on the output signal selected. 

/+- Warning!  Hazardous  voltage  present. 
, , , , ,A l jq /s  isolate the power  from  the  inverter,  and  wait 5 

minutes  to  ensure the charge  lamp  has  gone out be- 
)ore touching  the  terminals. 

.,-- ._ ... - 
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4.3 Adjustments 

Set  the  corresponding numeral to  each  digit of parameter  number 134 to se- 
lect any of the  following signals: 

set Vdw 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Definition of Signel 
lnvefter  running (RUN) 
Up  to  frequency (SU) 
Instervtctneous  power  failure  or  undervoltage  (IPF/UVT) 
Overload alarm (OL) 
Frequency  detection  (FU1) 
Second  frequency  detection (FU2) 
Regenerative  brake  prealarm  (RBP) 
Electronic  thermal  relay  prealarm (THP) 
Program  mode  operation  in progress (PRG) 
PU operation in progress (PU) 

Example:  When  Pr. 134 = 0 (factory  setting), t h e  inverter  running (RUN) signals 
are selected  and  output: 

Note: When "9999" is set, no  signal is output. 

- 9 -  







5. PI CONTROL FUNCTION 
Z f  . 

This function  allows  the  inverter to carry out  process  control, e.g. flow or  pressure 
control. 

5.1 Wlring Cxurrple 

Inverter 

PI control select 
I l l  
I l l  

(OUT)(COM)(24V) 

200/220V 50/60HZ 

Note 1: The power supply  should be selected in accordance with 
the power  specifications of the detector  used. 

-12-  



5.2 Operation 

(1) PI  control system configuration 

Desired--1 vwiy { f 
value  u Kp 1+- [ Ti-S ] 

PI  operation 
Feedback signal 
(Controlled variable) 

Kp: Proportional  constant Ti: Integral time S: Differentiator 

(2) Features of  PI control 
1)  PI control 

A combination of proportional  control (P) and  integral  control ( I )  for pro- 
viding  a  manipulated  variable  in response to deviation  and  changes  with 
time. 

(Response for stepped changes of the controlled  variable) 

Deviation  Desired value 

P  control t 

-t 

Note: The PI  control  is the addition of  the P  and I control. 

-13- 



PI CONTROL  FUNCTION 
. .  

2) Reverse  action  Increases  the  manipulated value  (output  frequency) if 
deviation X is positive  and  decreases  the  manipulated 
value if deviation is negative. 

(Heating)  Deviation  Desired value 

Desired value - r--- 
Feedback  signal 

V/ 

3) Forward  action  Increases the manipulated value (output  frequency) if 
deviation X is negative  and  decreases the manipulated 
value if deviation  is  positive. 

(Cooling) 

T X>O Cold +fi down Desired value Desired value 
Hot + fi up 

Feedback signal 
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5.3 Terminals 

FBS Fee&& signal select terminal 

P24  Input  signal common tennmal 

External trensistor c a n n r o n  
B6nninal 

FDN Lomr limit  output tenninal I *  
RLF Forward output terminal 

RLR Reverse output terminal 

DC24 I Output signal oommon terminal 

-Ptl#l 
C o m t  w+th terminal P24 to embb Pi 
operation. 

Connect with terminal P24 to input a 4- 
2&nA signal from the btedor as a 
procers value signal. 

Common terminal f o r  FBS. 

When connecting a t- 
(opem oollector o m )  ouch ar a pw- 
gramable mtro l k r ,  aawpnec( a zrrvpeip- 
~ o r ~ e ~ ~ ~ t o  
this bsrmmal to prevent inconed -a- 
tion  from  occurring due to mak w- 
mntc. 

Gives output if the pfocew value ex- 
oeede tha upper limit mi wWe. 
Open  collector output. 

Gives  output if the pmcetia value klb 
below the  lower  limit se4 value. 
Open collector output. 

Gives  output  when the display of the pa- 
rameter unit is forward (iFwD). 
open collector owut. 
Gives  output  when .the display of 4he m- 
nmeter unit is rewrse (REV). 
open collector  output. 

Common  .terminal .for FUP, P W ,  RW 
and RLR. 

Note: Allowable load of open collector output: 24VDC 0.1A 
' .  Made valid when PI oontrol is selected fieminds PIS and P24 ace connecw). 

-15- 
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PI CONTROL FUNCTION 

5.4 Setting Method 
, (1) Terminal  setting 

1)  Before  starting  the  PI  control, connect the  FR-APD  terminals  PIS  ,and 
P24.  When these  terminals are disconnected, the inverter perfoms ordi- 
n4ry operetions  without PI control. 

~ 2) Input  the  desired  value  across the inverter  terminals  2-5  or  into  parame- 
ter  number  133  and  input  the  feedback  signal  across the inverter  termi- 
nals 4-5. In this case, the  FR-APD  terminals FBS and P24 should  be 
connected. 

3) The deviation eignal calculated  outside the inverter  should be input 
across  terminals 1-5 after disconnecting  terminals FBS and P24. 

4) Setting  method 

l k r n  

Desired 
V+lW 

hviat ion 
sQnal 

Feedback 
signal 

k t p t  Method Description 

When  the  set  value  of  Pr. 
Dsfine OV as 0% 

1,  3, 5, 11,  13  or  15  (5V is 5v €is 100% 
73 (voltage  select/on) is 

Across  inverter 
terminals  2-5 

selected for terminal 2) 

When  the  set  value of  Pr. 
Define OV as 0% 73 (voltage  selection) is 

1OV as  100% 0, 2,  4,  10,  12 or 14 (1OV 
is  selected  for  terminal 2) 

Paremeter 
number 133 I S e t  the  desired  value (%) in Pr.  133. 

Define as-100ah When the  set  value of  Pr. 
73  (voltage  selection) is 
2,  3, 5, 12, 13 or 15 (5V is OV as 0% 

+5v +'O0% selected  for  terminal 1) Across  inverter 
terminals 1-5 

Define - lOV as -100% When  the  set  value  of  Pr. 
73  (voltage  selection) is 
0, 1, 4,  10,  11 or 14 (1OV OV as 0% 

+lo' as +' ooyo is selected  for  terminal  1) 

Across  inverter 
20mA to 100%. terminals 4-5 
The feedback  signal of  4mA correspond to 0% and 

1 

i 

I 

I 

n 

d 
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(2)  Parameter 

1 128 I YIection 
PI  control 

129’ proportional 
hand 

t 1 130’ 1 Integral  time 

I 
PI  control 
desired 

PU operation 

0: PI  reverse  action 

0.1 to3600 1 0.1 1 1 Set  to 9999 to  use 

only. seconds 9999  seconds 1 second  proportional  control 

FUP  is  output if the 
0 to  100% 

ceeds  the  upper 9999 9999 
feedback  value ex- o. ~o 

limit value  setting. 

FDN is output if the 
0 to  100% 

below  the  lower limit 9999 ‘9999 
feedback  value falls o. ~o 

value  setting. 

Only  valid  during PU 
0 to looyo or combined PU/ex- 0% 0 . 0 1 ~ ~  

ternal  operation. 

Note:  ’The  set values of parameter numbers  129,  130 and 133 may  be  changed 
during  operation. 

(3)  Parameter  setting 
1) PI control  selection  (Pr. 128) 

Set the reverse  or  forward  action  in Pr.  128 in  accordance  with the sys- 
tem controlled, 
e.g.: Reverse  action  (Pr. 128 = 0) ....... For  heating, pressure  control,  etc. 

Forward  action (Pr. 128 = 1) ....... For  cooling, etc. 
2)  PI proportional  band (Pr.  129) 

I f  Pr.129 is small,  the manipulated value  varies greatly  with  a slight 
change of the  controlled variable. 
Hence, as  Pr.129 is  small, the response sensitivity  improves  but the sta- 
bility  deteriorates, e.g. hunting  occurs. 

gain  Kp.=l/(PI proportional  baud value) 



a) Integral t h e  (Pr. 1%)) 
tnbgml time = Ti. 
(Im) is ctosely related to the gab of the  integration term of the PI ec(utt- 
tion. 
If Pr. 180 is sfwall, the e k d  variable  reaches desired value is 
ma&d eerikr.but t w h g  can occur mom oasily. 

A n a ~ c a n b e o u t p u t t f t h e ~ e k s i g n a l c o m ~ o o u t o f t h e e B t t i n g  
-* I 
S e t * . w r  limit value in Pr. 131 and the lower limit v a l u e  m Pr. 182. 
Th8- signal of 4mA corresponds to 0% and 20mA to W O W .  

, S e t . h  &Sired value (%) in parameter number 133. It is valid br.th.9 Pu 
qmdvrl only. 
In 4th casesthe frequency set  in Pr. 802 is equivalent to 0% and that in 0 
Pr. rn8.b ?OO%. 
For extsnral -ration, the &sired valw is the voltage across the in- 
vewter tsnninak 2-5. 

6 )  Upfmr limit, lower hit (Pr. 181) Qr. 132) 

. f i ) . P I  mmtrsl .&mired w e t u s  for PU operation (R. 138) 
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9.6 Adj4utmmt BcalTpio 
In t h e  fbWovving.wmpk, a deteotor of 4mA crt.OaC and.ZUmA'.at,SO.C'ia m t a  
adjust ram. t%mparafure to 2cfDC by PI control. The desired value is. 
across the invertw terminals 2 and 5 (0-5V). 

I Make-calibretion. ... ...  ... When it  is n m r w r y , t o  aalibrate t h e  d d d  valub  input (0 

I: 

I. 

to 5'4 and/or  debator  output (4 to 20mA), nuku cdibrdion 
in aoeordance with  the  procedures  given  on  the next Pes**. 

~sl t ing  thedesired  vabe I ... ... ... 
Sin- tho qmeilioaiianr of terminal 2 are OV at 0% and 5V al *Input voWeg.. a w m  twminals 2-5 

eEeording to the d d r e d  value (%) ' 

D w U d  V ~ U O  - 50% 

100%. input 2.m to taminal 2 . 

Operation ...  ... ... When the,  parameter  unit i5 wed for operation, wl the 

Sal  the  proportional  band  and Fist 0.1 the  proportional  band  and  intclgral  time to slightty 
integral  time to slightly  higher valuw greater  values and reduce them In accordance  wilh t h e  
and  switch on the  start  signal system  operation 

delired value (0 to 100%) in  Pr. 133. 

<Controlled  variable stables> 

1' No 

, -. 

-19- 
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PI CONTROL FUNCTION 

When  calibration is required -. Calibrate the detector output and the doaired vdus 
so- input u&g calibration parametua 902 to 
906. Make calibration in the PU mock when  the 
inverter is at a stop. 

(1) The  desired  value  input  calibration 
1) Input  a  voltage for the desired  value  setting of 0% (e.g. OV) across  termi- 

nals  2-5. 
2)  Calibrate  using Pr. 902 (frequency  setting  voltage  bias). At this time, in- 

put  the  frequency  which  should be output by the inverter at the  deviation 
of 0% (e.g. OHz). 

3)  Input  a  voltage for the desired  value  setting of 100% (e.g. 5V) across  ter- 
minals  2-5. 

4) Calibrate  using Pr. 903  (frequency  setting  voltage  gain). At this time, in- 
put  the  frequency  which  should be output by the inverter  at  the  deviation 
of 100% (e.g. 60Hz). 

(2)  Detector  output  calibration 
1)  Input  an  output  current  for  the  detector  setting of 0% (e.g. 4mA) across 

2)  Calibrate  using Pr. 904  (frequency  setting  current bias). 
3)  Input  an  output  current  for the detector  setting of 100% (e.g. 20mA) 

4)  Calibrate  using Pr. 905 (frequency  setting  current  gain). 

terminals  4-5. 

across  terminals 4-5. 

The frequencies set  in  904  and 905 should be identical  those set in 902 
and  903, respectively. 
(But the frequencies set in 904 and 905  are independent of the PI con- 
trol.) 

The  results of the  above  calibrations are as  shown below: 

(The  desired  value  setting) 
(%I, 

(Feedback signal setting) 
(%)* 
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(Manipulated variable-Deviation) 
Manipulated variable (Hz) 

4 

0 100 Deviation (“A) 

-21  - 



PI CONTROL FUNCTION 

5.6 Instructions 
(1) With terminals PIS and P24 connected,  input  a  multi-speed  (terminals RH, 

RM, RL)  or jog operation  (terminal JOG) signal to stop  the PI  control  and 
start multi-speed  or  jog operation. 

(2)When terminals  FBS  and P24  are connected,  note  that the input  signal 
across  the  inverter  terminals 1-5 is added to the desired value across  termi- 
nals  2-5. 

(3) Set 5 (programmed  operation mode) in Pr. 79 to disable PI control  operation 
and enable  programmed  operation. 

5.7 SpecHlcatlons 
( 1 )  PI setting ranges 

Proportional  band (P) : 0.1 to 1000% 
Integral  time (I) : 0.1 to 3600 seconds 

(a) Desired value, feedback  signal  and  deviation 
(2) Input signals 

Inverter  terminal 2 0 to 5V, 0 to 1 OV (DC) 

Parameter  unit Digital  setting 
~ d ~ d  
ot 4 to 20mA 

Desired  value 

Feedback  signal  Inverter  terminal 4  4 to 20mA (DC) 

Direct  input  of  Deviation 
hiation Inverter  terminal 1 ' 1 ;;to;5~ or o to ~ I O V  

*: If a  deviation value has  been  calculated  outside  the  inverter,  enter that 
value  into the inverter  terminal  1  (k10V  or  k5V). 
Also,  the  FR-APD  terminals FBS and SD must  be  disconnected. 

PI  control  selection 
Feedback  signal  (4 to 20mA) selection 

(b)  Select  signals  (Contact  input) 

(3) Output  signals  (Open  collector  output) 
Permissible  load 24V, O.1ADC 
Upper  limit 

0 Lower  limit 
Rotation  direction  (forward,  reverse) 
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(4) Functions (by u6ing perameter unit) 
Upper  limit value 
Lower  limit  value 
PI  proportional band 
Integral time 
ReversdFomard action  selection 
PI  control desired value  setting at PU  operation 

Use  the  appropriate  power supply in accordance  with the detector's power 
supply specifications.  The detector power  cannot  be  supplied  from the in- 
verter or  the  option unit. 

(5) Detector power supply 

-23 - 
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6. ANALOGUE CURRENT OUTPUT FUNCTION 

This  function  allows any  of 16 signals, such a8 output frequency or output current, 
to be selected, output as an analog signal and  indicated by an ammeter or a voltme- 
ter  connected to the terminals of the FR-EPH. 
This  function also allows  different or same signals to be output simultaneously from 
the  voltage  output  terminal (AMO) and current output terminal (AM1). 

6.1 Wlrlng  Example 
Connect a  voltmeter or an ammeter as shown below. 

Inverter Motor 

Note: The cable length of the voltmeter  or ammeter must be within 10m. 

6.2 Termlnals 

Symbol 
~~~~~ ~ 

Terminal 
~~ 

Descrlption 

AM0 Connect a DC voltmeter  (10VDC). Voltage  output  terminal 

I AM1 I Current output terminal I Connect a DC  ammeter  (2ChnADC). I 

! 
I 

i 
I 

AMC  Common terminal 
~~ ~~ ~ 

Common  terminal  for  AM0  and  AM1. 

,A -, 
Always  isolate  the  power  from  the  inverter,  and  wait 5 
minutes  to  ensure  the  charge  lamp has gone  out be- 
fore  touching  the  terminals. 

L 

I 
-24 - 



6.3 Adjustments 
Set  the  following  parameters  before  starting inverter operation: 

) I  . 

FUnUbn 
Nu M e r  Fundbn N a m  Rimrke Fadory-tklg bcr*ml m l n g  R n g e  Yklnmn 

1% 1 1 IO 21 
Z Z Z n  

~ a 5 , t g w . r d  
20nwtW.k-t. ! I Oto 1 0 0 %  I 0.1% I OX I I 

137 

Vdtagdcurrent seledion for  las 

Sdiing for maximum 
mloe .=Wt 

010 l o w  looX 0.1 % 

analog output signal 0. 1 1 0 

6.4 Instructions 
(1) A voltmeter having smaller internal impedance (or an ammeter having  larger 

internal impedance) than the value indicated in the Specifications  (Section 
5.5) may not deflect to full-scale and may not be calibrated. 

(2)  This  option is factory-set to provide full-scale output to 10VDC and 2OADC 
meters. Hence, a voltmeter (7VDC or less) or an ammeter (14mADC or less) 
with a small full-scale value may be damaged accidentally  during  calibra- 
tion. When calibrating  a meter having  a small full-scale value, first set the 
output of terminal AM0 (AM1) to the minimum without connecting the meter, 
then  connect and calibrate the meter. 

(3) If calibration is made without 21 (reference voltage output) set in Pr. 135, 
the AM terminal of the  inverter is calibrated. 
To make calibration for the extension analog output, 21 must be set in Pr. 
135. 
After the end of the calibration, select the output signal. 





(2) Ane@ output signal selection [Pr. t3q (Pr. 1 4 7  
0 W e c t  any of the  following d o g  s@ds output tran terminals AM0 and 

W l .  
0 To output the seme signal8 from AM0 and AM1 (Pr. 14630), select the 

analog signal from the following table end set thu corresponding signa4 
number in parameter 135. (The Pr. 147 setting. is ignored.) 

0 To output  different signals from AM0 and AM1 (Pr. 146=1), set the d p l  
number of AM0 in Pr. 147  and that  of A M 1  in Pr. 135. 

I 5 I Frequencyset value (Hz) I Value set in R. 55 j 

9 

w a r  l o  

Value set in Pr. 70 bgetmrative bake duty (“h) 
Electronic overcurrent promion load owcwm protect,m level 

1 
11 
12 

Output  current peak vdue (A) 
400V or  800V Converter  outout voltam peak  value (v) 

\ ’ -I  

Value set in  Pr. 56 

21 Reference  voltage  output Full-scale voltap or  current is 
output to teninal LMO or LM1. 

: I 24 / M o t a l d f a c t w ( % ) (  Output current ~ 1 0 0 )  (Rated  load of applied  motor) x 2 
Rated  inverter current 



ANALOGUE CURRENT OUTPUT  FUNCTION 

(3) Meter calibration (Pr. 135, Pt. 147, Pr. 900, Pt. 901, [VI, [A] keyr) 
" l j  Outputtlng thu same ~lect.d'dgrnrls trom terminals  AM0 and AM1 

[YJ 

Set '21'  '2 in Pr. 135 '1. 
.......... At this time, the  following  analog aignal  is actually  output  and 

deflwta  the mter: 
d r o u  tbrmhda AMO-AMC> 

'I: Analog Output  rignal Maximum  output vottage clot previously  (factory ratting  is 

*2: Referenoa vonage cAcrC88 terminal8 AMt-AMC> 
Wl.otiO+l 1 OVDC) 

output Maximum output currant ret previourly (laotory settlng is 
20mADC) 

instrument, connect metan of identical  accuracy, where 
postible. 

Run the Invertor. ........... Since the metar deflection dependa on the acouracy of the 

I 
I I 

2) Outputting different $elected signals  from  terminals AM0 and AM1 

a u c m  terminnls AM0 (or AMl)  and AMC. 

'1: hdog OuW *ma! 4 c r o r r  torminds AMO-AMC> ' 
wlection Maximum output vcttage  sat  previously  (lactory  setting is 

*2: hdog me1.r voltaw 1oVDc) 

~, R.lrr.no ou@Ul <Across terminals AMt-AMC> O U @ U l 8 d d O n  

Maximum output current ret previously  (factory  setting is 
I 1 20mADC) 

Run the inverter. 

Terminal AM0 I I Terminal AM1 

........... The inverter may be run in either the  PU or external  operation 
mode. 

Set the required 
value in Pr. 800. 

e.1 m. tYP.. d m. 
In Pr. 136 and Pr. 147, 

Note: When you  start  the [w[A] key8, the mter  deflection change8 slowly. Hence, it can k uaed for fine 
adjurtment. Hold  down the key IC change  the  deflection faster. 
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(4)Analog signal  adjustment [Pr. 136, Pr. 137, Pr. 148, Pr. 149} 
To provide the output signal in the form of a O-1OVDC or O-20mADC a n a h  
output signal (output signal for meter), set the zero analog output (mete 
zero) and maximum analog output (full-ucale) points as shown below in ac 
cordance  with the following  table: 

Pr. 146 Setting Paramtrra lor  Sottlng  Output  Slgnalr Panmr(llr lor 
AqweMt 

0 Same  signals  from  AM0 ZMO output AMO 

Pr. 137: Output  signal  value  for AM1 

Pr. 1 3 8 :  Output  signal vatu. for 

(factory  setting) and  AM1 Pr. 001 

maximum  output 

Current  Voltage 

Output signal  value for 
maximum  analog output 

Set this  value in 
Pr.  137, 149. 

Adjucltable by Pr. 
900 and Iry[A] 
keys 

 output signal  value 
Factory  setting 

analog  output 
Output signal value for zero 

Set  this value in  Pr.  136, 148. 

Pr. 148: Output  signal  value  for 
zero  output 

Dinerent  signals lrom maximum  output 
AM0  and  AM1 Pr.  136: Output  signal  value  for 

zero  output 
Pr.  137: Obiput  signal  value  for 

maximum  output 
Pr.  801 

Note: When the signal values set for zero and maximum analog  outputs are 
the same, i.e.  Pr. 136 = Pr. 137 and Pr. 148 = Pr. 149, in the above, 
the output value of output terminal AM0 or AM1 is always zero. 
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ANALOGUE CURRENT OUTPUT FUNCTION 

6.5 Speciflcatlons 
( 1 )  Output  signals 

Voltage  output  (across  terminals AM-AMC) 0 to lOVDC 
' Current  output  (across  terminals AM1-AMC) 0 to 20mADC 

(2) ,O,utput resolution 
I Vdtega output 3mV 
, Cirrrent  output  20pA 
. (3) Display accuracy (reference value) 

t l O %  of the full-scale  output  value. 
. Depends on output  signal  types. 
! (4) Meters  used 

Voltmeter 

Ammeter 
DC voltmeter  full-scale 1 OV (internal im 

1 

lpedance l O k n  or more) 

DC ammeter  full-scale 20mA (internal impedance 40n or less) 
Cable  length 
Max. 10m 

(5) Output  signal types 
One  of the following  signals  can be selected  and  displayed  (output):  inverter 
output  current  (motor  current),  output frequency, output voltage, frequency 
set value, running  speed,  converter  output  voltage,  regenerative  brake  duty, 
electronic  overcurrent  protector  load  factor,  output  current  peak  value,  con- 
verter  voltage  peak value, reference  voltage  output  and  motor  load factor. 
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