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Connecting the external BOP to the BOP interface module

BOP Interface Module

External BOP

it
I

9-pin D-type sockel connactor

Connecting cable

9-pin D-type plug conneclor
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Panel layout

The SINAMICS V20 supports an external BOP for remote control of inverter operation. The
external BOP connects to the inverter through an optional BOP Interface Module.

Icons for inverter states Units

AUTO / HAND / JOG mode Function

STOP RUN

OK

OK S ) sie 43 23 53 e 4S Cusl External BOP G50 o2 Ol 28 ¢ b o (s jalda gl
5L G 5 OKu S ¢ (Jsaxe BOP 550 2. 35S dae Gl G IS 5 WL g 2K
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Alarm Reverse

Fault Running | ;70 / HAND / JOG mode

Status LED
LCD
display UP

DOWN

STOP FUNCTION

RUN OK
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Press to switch between different modes:
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Access Function Text menu
PO100 1 50 / 60 Hz selection T,
=0: Europe [kW], 50 Hz (factory defautt) EU-us
=1: North America [hp], 60 Hz (EU-US)
=2: North America [kW], 60 Hz
PO304[0) ¢ 1 Rated motor voltage [V] TR
Note that the input of rating plate data must correspond with the Mot o,
wiring of the motor (star / deita) (MOT V)
PO305(0] * 1 Rated metor current [A] ey
Note that the input of rating plate data must correspond with the ﬂok» a
wiring of the motor (star / deita) (MOT A)
P0O307[0] » 1 Rated motor power [kW / hp] P0100=0cr2;
If PO100 = 0 or 2, motor power unit = [kW] S
If PD100 = 1, motor power unit = [hp) .:ﬂ’t: ”‘
{MOTF)
P0100 =1:
flok hP
{(MOT HP)
P0O308{0) 1 Rated motor power factor (cosg) IO T ey
Visible anly when P0100 = 0 of 2 N CaS
(M COS)
PO309{0] 1 Rated motor efficiency [%)] = s
Visible only when PO100 = 1 g EP F
Setting O causes internal calculation of value. (M EFF)
P0310{0] * 1 Rated motor frequency [Hz] [ n FﬁE q
(M FREQ)
PO311[0) ® 1 Rated motor speed [RPM] ; e
nrePn
{(MRPM)
P1900 2 Select motor data identification B, E
= 0: Disabled Mok 1d
= 2: |dentification of all parameters in standstll (MOT ID)
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BARGH MOTION selected macro
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Cn001

Ohe s o ye L () sie 40 ) sl 0 55 ik JuS( BOP 238 lasl connection o) S
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Connection macro Cn001 - BOP as the only control source

1 2 3 5 8 910 11 12 13
10V Al1 Al2 0OV DI1 DI2 DI3 DM DIC 24V OV
|
ks Doz
oV oV
AO+ AO- DO1+ DO1- P+ N-
H 15 16 17 9 8 7
@ T 2207
Speed Running Fault
0~20mA=
0~50/60Hz
Parameter | Description Factory default | Default for Cn001 | Remarks
PO700(0] Selection of command source 1 1 BOP
P1000{0) Selection of fraquency 1 1 BOP MOP
PO731(0] Bl: Function of digital output 1 52.3 52.2 Inverter running
P0732(0] Bl: Function of digital output 2 §2.7 52.3 Inverter fault active
PO771[0] Cl: Analog output 21 21 Actual frequency
P0810{0) Bl: CDS bit 0 (Hand/Auto) 0 0 Hand mode

Cn002

Geob ) e a5 ol Jliaad sl (63505 ¢ sl n Gla® e e 255 Al 4y R () anilia
st Alla 4y | S Ol 55 (o0 OK 5 M sla 1S Gla han JLEE L, 258 e palail Kl (509 5

. Cal sy ISl BOP Gk ) Gle i 5 3
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Connection macro Cn002 - Control from terminals (PNP / NPN)
External control - Potentiometer with setpoint

® Hand / Auto switch between the BOP and terminals by pressing [« | + [H]
* Both NPN and PNP can be realized with the same parameters. You can change the

connection of the digital input common terminal to 24 V or 0 V to decide the mode.

0-10v=

0-50/60Hz

{——

ov oV
AD+ AO- DO1+ DO1-

On/ Off

10V A1 AIZ 0V DI1 DIi2 DI3 DK DIC 24V OV

Reverse
' Fault acknowledgement

DO2

P+ N-

“~ +[15 6 7] 1 19 6 7
;N
Speed Running Fault
0~20mA= P
0~5080Hz ki
0~10V= - On/ Off
- Reverse
s—— Fault acknowledgement
Ot JOG forward
5 |8 j9 ho In 13 114

1V 1 2 ov D1 DIi2 DI3 D4 DIC 24V OV

[—-

oV
DO1-

oV
AO+ AO- DO1+

B 3

54

DO2

Speed Running Fault

0~20mA=

0-50/60Hz NPN
Parameter Description Factory default | Default for Cn002 | Remarks
PO700[0] Selection of command source 2 Terminal as command source
P1000[0] Selection of frequency 1 2 Analog as speed satpoint
PO701{0] Function of digital input 1 0 1 ON / OFF
P0702[0] Function of digital input 2 0 12 Reverse
PO703[0] Function of digital input 3 9 9 Fault acknowledgement
PO704[0] Function of digital input 4 15 10 JOG forward
PO771(0] Ci: Analog output 21 21 Actual frequency
PO731[0] Bl: Function of digital output 1 523 52.2 Inverter running
P0732(0] Bl; Function of digital output 2 527 52.3 Inverter fault active
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Cn003
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Connection macro Cn003 - Fixed speeds
Three fixed speeds with ON / OFF
* Hand / Auto switch between the BOP and terminal by pressing [=| + [H]

* |f more than one fixed frequency is selected at the same time, the selected frequencies
are summed, e.g. FF1 + FF2 + FF3

1 2 3 5

L e .

On /Off

-—

Ll

W0V AT A2 0:/ D Dl2 DI3 DM DIC 24V OV

Speed low
Speed middle
Speed high

nz‘L_a

S D02
oV w
AD+ AQ- DO1+ DO1- P+ N
I 1 | G uryé 1 19 6 7
Speed  Running Faut
0~20mA=
O~ S0/60H2
Parameter Description Factory default | Default for Cn003 | Remarks
PO700[0] Selection of command source 1 2 Terminal as command source
P1000{0) Selection of frequency 1 3 Fixed frequency
P0701[0) Function of digital input 1 0 1 ON/ OFF
P0702[0) Function of digital input 2 0 15 Fixed speed bit 0
P0703[0] Function of digital input 3 9 16 Fixed speed bit 1
P0704[0] Function of digital input 4 15 17 Fixed speed bit 2
P1016[0) Fixed frequency mode 1 1 Direct selection mode
P1020[0} Bl: Fixed frequency selection bit 0 722.3 7221 Di2
P1021[0] Bl: Fixed frequency selection bit 1 7224 7222 DI3
P1022(0] Bl: Fixed frequency selection bit 2 7225 722.3 Di4
P1001[0] Fixed frequency 1 10 10 Speed low
P1002[0] Fixed frequency 2 15 15 Speed middle
P1003{0) Fixed frequency 3 25 25 Speed high
PO771(0) Cl: Analog output 21 21 Actual frequency
PO731[0] Bl: Function of digital output 1 52.3 52.2 Inverter running
P0732{0] Bl: Function of digital output 2 52,7 52.3 Inverter fault active

Cn004

G503 B4k 535 (o0 S 4 e ju G aa e 5 e aa e () sie 4l 6 5255
QAT a1 ead i P1015 B P1001 sl yial jby 534S <l uilS 3 15 U ) 55 (e Jlian

s Gelal o Cilashaii 250 )53 jia Cie pu 3 S0 Jlad c W 0555 ) alS i 81| o e

LB (8 D)
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iGi‘:ispeed sl Bit3 Bit2 Bit1 Bit0
0 - 0 0 0 0
Speedl P1001 0 0 0 1
Speed? P1002 0 0 1 0
Speed3 P1003 0 0 1 1
Speed4 P1004 0 1 0 0
Speed5 P1005 0 1 0 1
Speed6 P1006 0 1 1 0
Speed7 P1007 0 1 1 1
Speed8 P1008 1 0 0 0
Speed9 P1009 1 0 0 1
Speedl10 P1010 1 0 1 0
Speedll P1011 1 0 1 1
Speed12 P1012 1 1 0 0
Speed13 P1013 1 1 0 1
Speedl4 P1014 1 1 1 0
Speed15 P1015 1 1 1 1
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BARGH MOTION
Fixed speeds with ON command in binary mode

* Up to 16 different fixed frequency values (0 Hz, P1001 to P1015) can be selected by the
fixed frequency selectors (P1020 to P1023)

Fixed speed bit 0
e Fixed speed bit 1
— Fixed speed bit 2

s——— Fixad speed bit 3
__.01__02 3_'O_S‘ 8 |9 10 !11 !12 13!14

10V AT A2 0}/ DI1 DI2Z DI3 DI4 DIC 24V OV

ey - Do2
ov ov
AQ+ AO- DO1+ DO1- P+ N-
19 6 7
Fault
Parameter Description Factory default | Default for Cn004 | Remarks
PO700[0] Selection of command source 1 2 Terminals as command
source
P1000[0] Selection of frequency 1 3 Fixed frequency
PO701(0] Function of digital input 1 0 15 Fixed speed bit 0
P0702[0]} Function of digital input 2 0 16 Fixed speed bit 1
PO703([0] Function of digital input 3 9 17 Fixed speed bit 2
P0704[0] Function of digital input 4 15 18 Fixed speed bit 3
P1016[0] Fixed frequency mode 1 2 Binary mode
P0840[0] Bl: ON / OFF1 19.0 1025.0 Inverter starts at the fixed
speed selected
P1020[0) Bl: Fixed frequency selection bit0 | 722.3 722.0 DIt
P1021[0] Bl: Fixed frequency selection bit 1 | 7224 722.1 Di2
P1022[0] Bl: Fixed frequency selection bit2 |722.5 7222 Di3
P1023[0] Bl: Fixed frequency selection bit3 | 722.6 7223 Di4
PO771(0] Cl: Analog output 21 21 Actual frequency
P0731(0] Bl: Function of digital output 1 52.3 52.2 Inverter running
P0732[0) Bl: Function of digital output 2 52.7 523 Inverter fault active

Cn005

Giobsd 3 e e QAT 3 g ) s sl 3 Jla b e e () sie 4y a5 dlmad sla Jle
G 30 Jlinad 3505 53 dan i 4S « Jlimad o 2505 Gavb 3l S 8 (e G
1) a5, 9 a8 ad sl d Gl ¢ sad ahii P1002 5 P1001 sl yial jl o 4S <l

e o QAT (5130 503 S IUT (5255 (i L 23 2ia) 3 aan ad Lla Cie ¢ aglas Jlad aaly
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Gl Jlay gla g3y L cugly) (Jsaedh o Jld e

Connection macro Cn00S - Analog input and fixed frequency

The analog input works as an additional setpoint.
* |f DI2 and DI3 ars active together. the selected frequencies are summed. i.e. FF1 + FF2

O-10v=
0-50/80 Hz

FUE N 0¥ *

ON / OFF

Fixed speed bit O

1 3 IS5 (8 19 ]

Fixed speed bit 1
'+ Fault scknowledgegmert

12

13 |14

0V AT A2 0V DIt DI2 DB DK DIC 24V OV

ov oV
AD+ AD- DO1+ DO1T-

Parameter Factory default | Default for Cn005 | Remarks

POT00[0] Selection of command source 1 2 Terminals as command
source

P1000{0] Selection of frequency 1 23 Fixed frequency + analog
setpoint

POT701{0) Function of digital input 1 0 1 ON / OFF

PO702[0] Function of digital input 2 0 15 Fixed speed bit 0

PO703[0] Function of digital input 3 9 16 Fixed speed bit 1

P0704[0] Function of digital input 4 15 9 Fault acknowledgement

P1016[0} Fixed frequency mode 1 1 Direct selection mode

P1020[0] Bl: Fixed frequancy selection bit 0 |722.3 7221 Di2

P1021[0] Bl: Fixed frequency selection bit1 | 7224 7222 Di3

P1001[0] Fixed frequency 1 10 10 Fixed speed 1

P1002[0 Fixed frequency 2 15 15 Fixed speed 2

"P1074[0 Bl; Disable additional setpeint [} 10250 FF disables the additional
seipont

PO771[0] Cl: Analog output 21 21 Actyal frequency

PO731[0] Bl: Function of digital output 1 52.3 522 Inverter running

P0732[0) Bl: Function of digital output 2 52.7 523 Inverter fault active

Cn006

JLU}(’S‘)(MOP)&)‘ﬁ‘ﬁ}ﬂ}é‘“‘uﬁj‘ﬁ“\sduéﬁﬂéduGﬁjjj-bu}j)w&ﬁ(ﬁsy
238 e dleel s34 ¢ Jian o (535,05 Gk 3l b Clah . 258 oa S XS s

cAsd (e oS Ce s MOP down a5 b 5358 (e 0y Ce s MOP up 2505 L
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BARGH MOTION Connection macro Cn006 - External push button control

Note that the command sources are pulse signals.

L OFF1 / hold
T ON pulse
— | MOPup
MOP down

10V AI1 A2 OV D1 DI2 DI3 DM DIC 24V OV
== DO2

oV av
AO+ AO- DO1+ Dpl- P+ N-
1 18 |19 8 7

L

Speed Running Fault

0~20mA=
0~50/60Hz

Parameter Description Factory default | Default for Cn006 | Remarks

PQ700[0) Selection of command scurce 1 2 Terminals as command source

P1000{0] Selection of frequency 1 1 BOP MOP

P0701[0] Function of digital input 1 0 2 OFF1 / hold

PO702[0] Function of digital input 2 0 1 ON pulse

PQ703[0] Function of digital input 3 9 13 MOP up pulse

PO704[0] Function of digital input 4 15 14 MOP down pulse

PO727(0) Selection of 2 / 3-wire method 0 3 3-wire
ON pulse + OFF1 /HOLD +
Reverse

PO771[0] Cl: Analog output 21 21 Actual frequency

PO731(0] Bl: Function of digital output 1 52.3 52.2 Inverter running

P0732(0] Bl: Function of digital output 2 52.7 523 Inverter fault active

P1040[0] Setpoint of the MOP 5 0 Initial frequency

P1047(0] MOP ramp-up time of the RFG 10 10 Ramp-up time from zero to
maximum frequency

P1048{0] MOP ramp-down time of the RFG | 10 10 Ramp-down time from
maximum frequency to zero

Cn007
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BARGH MOTION Connection macro Cn007 - External push buttons with analog control

Note that the command sources are pulse signals.

0~10V= 7 OFF hold
0~50/60H2 ot
x Forward puise + ON
z —— Reverse pulse + ON
Fault acknowledgement pulse
1 L 7 5 8 9 IO ! 1" 12 13 14
10V Al Al2 0}/ DI1 DI2 Di3 DM DIC 24V (v
ST DOZ
1Y% w
AO+AQ- DO1+ DO1- P+ N-
o 0 9 L oo —
“ 5 15 (16 17 ® 6 7
@ 220v
Speed Running Fault

0-20mA=

0~50/60Hz
Parameter Description Factory default | Default for Cn007 | Remarks
PO700[0] Selection of command source 1 2 Terminals as command source
P1000[0] Selection of frequency 1 2 Analog
P0701[0] Function of digital input 1 0 1 OFF hold
P0O702(0} Function of digital input 2 0 2 Forward pulse + ON
PQO703[0] Function of digital input 3 9 12 Reverse pulse + ON
PO704[0] Function of digital input 4 15 9 Fault acknowledgement
P0727(0] Selection of 2 / 3.wire method 0 2 3.wire

STOP + Forward pulse +
Reverse puise

PO771[0] Cl: Analog output 21 21 Actual frequency
PO731[0] Bl: Function of digital output 1 52.3 52.2 Inverter running
P0732{0] Bl: Function of digital output 2 52.7 52.3 Inverter fault active

Cn008
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BARGH MOTION

PID

0~20 mA

Actual value
o

10V A1 AI2 o;v/ DI1 DI2 DI3 DI4 DIC 24V OV

ON /OFF

Fault acknowledgement pulse

i

r—-— DO2
oV
AO+ AO- DO1+ DO1- P+ N-
Lo o
% .15 6 7
Speed Running Fault
0~20mA= PID controller
0~50/60Hz
Parameter Description Factory Default for Remarks
default Cn008
PO700{0] Selection of command source 1 2 Terminals as command source
PO701{0] Function of digital input 1 0 1 ON / OFF
P0703[0] Function of digital input 3 9 9 Fault acknowledgement
P2200[0] Enable PID controller 0 1 Enable PID
P2253[0] Cl: PID setpoint 0 755.0 PID setpoint = Analog input 1
P2264[0] Cl: PID feedback 755.0 755.1 PID feedback = Analog input 2
PO756(1] Type of Al 0 2 Analog input 2, 0 to 20 mA
PO771[0] CI: Analog output 21 21 Actual frequency
PO731[0] Bl: Function of digital output 1 52.3 52.2 Inverter running
P0O732{0] Bl: Function of digital output 2 52.7 52.3 Inverter fault active
P2200
Enable PID
controller
P2254 b ¢ 92?56 _ PID controlier
PID trim source [ PID,:“: o
P2280
P22563 X [ Paess ‘|"/\ PID proportional gain ] -
PID setpoint | |0 setpoint gain *\‘J > "\
| — P2285 -
PID integral time ‘
Gal Pzphsg PID
n ap| o
feedback Controf system
P2274
PID derivative time *
P2264 P2265 X
PID feedback filter
PID feedback | s conatant |——— Sensor

Related parameters for PID controller
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0~20mA
BARGH MOTION Aeitiiaatio ON / OFF

/

Fixed PID setpoint 1

- Fixed PID setpoint 2

r/ *— Fixed PID setpoint 3
2 |3 |5 [8 |9 10 [11 [12 |13 |14

—

O

10V Al1 AI2 o;v/ DI1 DI2 DI3 DI4 DIC 24V OV

[——

DO2
oV ov
AO+ AO- DO1+ DO1- P+ N-
-+ 5 15 16 17 19 6 7
?T— 220V
Speed Running Fault
0~20mA= PID controller
0~50/60Hz
Parameter Description Factory Default for Remarks
default Cn009
PO700[0] Selection of command source 1 2 Terminals as command source
P0O701[0] Function of digital input 1 0 1 ON / OFF
PO702[0] Function of digital input 2 0 15 Di2 = PID fixed value 1
PO703[0] Function of digital input 3 9 16 Di3 = PID fixed value 2
PO704[0] Function of digital input 4 15 17 Di4 = PID fixed value 3
P2200[0] Enable PID controlier 0 1 Enable PID
P2216{0) Fixed PID setpoint mode 1 1 Direct selection
P2220[0] Bl: Fixed PID setpoint select bit 0 722.3 722.1 BICO connection DI2
P2221[0] Bl: Fixed PID setpoint select bit 1 722.4 722.2 BICO connection DI3
P2222[0] Bl: Fixed PID setpoint select bit 2 722.5 722.3 BICO connection DI4
P2253(0) CI: PID setpoint 0 2224 PID setpoint = fixed value
P2264[0] Cl: PID feedback 755.0 755.1 PID feedback = Al2

Cn010
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BARGHMOTIDN 4 2 3 5 8 940 11 12 g3 14
10V AI 1 A|2 0;/ DI1 DI2 DI3 Dl4 DIC 24V ov
r—- DO2
oV
AO+ AO- DO1+ DO1— P+ N-
5 19
_J— 220v ¥
Speed Running Fault
RS-485 USS
0~20mA= ON / OFF, speed
0~50/60Hz
Parameter Description Factory Default for Remarks
default Cn010
PO700[0] Selection of command source 1 5 RS485 as the command source
P1000{0] Selection of frequency 1 5 RS485 as the speed setpoint
P2023(0} RS485 protocol selection 1 1 USS protocol
P2010[0] USS / MODBUS baudrate 8 8 Baudrate 38400 bps
P2011[0] USS address 0 1 USS address for inverter
P2012[0] USS PZD length 2 2 Number of PZD words
| P2013(0] USS PKW length 127 127 Variable PKW words
P2014[0] USS | MODBUS telegram off time 2000 500 Time to receive data

Cn0O1l1
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BARGH MOTION 12

3 5 8 9 10 11121314
2 o2 P oY a

10V AI1 Al2 OY DI1 DI2 DI3 Di4 DIC 24V ov

I'_—

DO2

AO+ AO- DO1+ DO1- P+ N-
% %@T 9 6|7
Speed Running Fault
RS-485 MODBUS RTU
0~20mA= ON / OFF, speed
0~50/60Hz
Parameter Description Factory Default for Remarks
default Cn011
P0700[0] Selection of command source 1 5 RS485 as the command source
P1000[0] Selection of frequency 1 S RS485 as the speed setpoint
P2023[0] RS485 protocol selection 1 2 MODBUS RTU protocol
| P2010[0] USS / MODBUS baudrate 8 6 Baudrate 9600 bps
P2021{0] MODBUS address 1 1 MODBUS address for inverter
P2022[0] MODBUS reply timeout 1000 1000 Maximum time to send reply back
to the master
P2014{0] USS / MODBUS telegram off time 2000 100 Time to receive data
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BARGH MOTION
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o Uwa‘;?plication macro AP010 - Simple pump applications

BARGH MOTION

Parameter | Description Factory default | Defauit for APO10 | Remarks

P1080[0] | Minimum frequency 0 15 Inverter running at a lower spead
inhibited

P1300{0] | Control mode 0 7 Quadratic V/f

P1110[0] Bl: Inhibit negative frequency 0 1 Reverse pump rotation inhibited

setpoint

P1210[0] Automatic restart 1 2 Fault acknowledgement at power-
on

P1120[0] Ramp-up time 10 10 Ramp-up time from zero to
maximum frequency

P1121{0] Ramp-down time 10 10 Ramp-down time from maximum
frequency to zero

ole ¢ € QAT fan So JUES 6 sl a8 lsie 41, AP020 el b asila

S ol il 1) ) st sl sl

Application macro AP020 - Simple fan applications

Parameter | Description Factory default | Default for APO20 | Remarks
P1110[{0) | Bl: Inhibit negative frequency 0 1 Reverse fan rotation inhibited
setpoint

P1300[{0] | Control mode 0 7 Quadratic V/f

P1200[0] Flying start 0 2 Search for the speed of the
running motor with a heavy inertia
load so that the motor runs up to
the setpoint

P1210[0) Automatic restan 1 2 Fault acknowledgement at power-
on

P1080[0] Minimum frequency 0 20 Inverter running at a lower speed
inhibited

P1120(0] Ramp-up time 10 10 Ramp-up time from zero to
maximum frequency

P1121[0] Ramp-down time 10 20 Ramp-down time from maximum
frequency to zero

28153 4% 8 ISy ¢ g a8 SOl sl o0 ¢ 230 o2 el APO21 (555 2 sl 0 2508 R
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BARGH MOTI Nplication macro AP021 - Compressor applications

Parameter | Description Factory default | Default for AP021 | Remarks

P1300[0] Control mode 0 0 Linear V/

P£1080([0] Minimum frequency 0 10 Inverter running at a lower speed
inhibited

P1312[0] Starting boost 0 30 Boost only effective when
accelerating for the first time
_(_g?_andstill)

P1311[0] |Acceleration boost 0 0 Boost only effective when
accelerating or braking

P1310[0] Centinuous boost 50 50 Additional boost over the complete
frequency range

P1120{0] Ramp-up time 10 10 Ramp-up time from zero to
maximum frequency

P1121{0] Ramp-down time 10 10 Ramp-down time from maximum
frequency to zero

sl el ¢ 298 Caypai A )55 sl 5 APO306 50 » sl 0 35S g8 8¢ DAl

Ao ki 4y Sl el )l S bis e ¢ ) dss

Application macro AP030 - Conveyor applications

Parameter | Description Factory default | Default for APO30 | Remarks

P1300[0] Control mode 0 1 Vi with FCC

P1312[0] Starting boost 0 30 Boost only effective when
accelerating for the first time
(standstill)

P1120[0] Ramp-up time 10 5 Ramp-up time from zero to
maximum frequency

P1121[0] Ramp-down time 10 5 Ramp-down time from maximum
frequency to zero

Common Parameters
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P1080 508 (A S 8 Jilaa O Hz
P1082 32100 (A LS8 Sl S0 Hz
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P1058 i S 51 Jog oeilS i o Hz
P1060 Jog e e il 3 ey e | 10 S€C
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P2201 PID sl 1 el puis 3| 10 HZ
P2202 PID sl 2 s s 3| 20 HZ
P2203 50 Hz
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