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Frame size A

Expansion port

User terminals

Mains terminals
L1, L2, L3

PE terminal
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Push a screwdriver downwards on the !]

release lever and insert the control wire
from below.
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Frame sizes B and C

Output earth

terminal
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Frame size D
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PE terminal
DC terminals ,...-""
(DC-, DCH)
Motor terminals Braking resistor terminals
(U, V, W) (R2, R1)
Transistor output Relay output
0V | AT A2 JAGT] OV | P+ | N- |DI1T D2 |DI3 |DI4 |DIC |24V |0V |DO1+|DO4-|DO2 |DO2|DOZ
NC |NO | C
1 2 3 4 5 6 T 8 g W0 M 12 13 ¥4 15 16 17 18 19
[E— (N— . v J \ . J
Analog inputs RS-485 Digital inputs Digital outputs
Reference potential for Reference potential for
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built-in BOP
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Fault Running |, JT0 / HAND / JOG mode

Status LED
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Connecting the external BOP to the BOP interface module

BOP Interface Module

External BOP

9-pin D-type socket connector

Connecting cable

9-pin D-type plug connector
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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
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Parameter Access Function Text menu
level (if P8553 = 1)
P0100 1 50/ 60 Hz selection
0 EL-US
=0: Europe [kW], 50 Hz (factory default)
=1: North America [hp], 60 Hz (EU - US)
=2: North America [kW], 60 Hz
PO304[0] » 1 Rated motor voltage [V]
Note that the input of rating plate data must correspond with the ok o
wiring of the motor (star / delta) (MOT V)
P0O305[0] * 1 Rated motor current [A]
Note that the input of rating plate data must correspond with the ot R
wiring of the motor (star / delta) (MOT A)
P0O307[0] * 1 Rated motor power [kW / hp] P0100=0or 2:
1f P0100 = 0 or 2, motor power unit = [kW]
If PO100 = 1, motor it = flat P
s power unit = [hp]
(MOT P)
P0100 =1:
NothP
(MOT HP)
P0O308[0] * 1 Rated motor power factor (cos¢)
Visible only when P0100=00cr 2 La§
(M COS)
PO309[0] » 1 Rated motor efficiency [%]
Visible only when P0100 = 1 l EFF
ly when
Setting 0 causes internal calculation of value. (M EFF)
P0O310[0] * 1 Rated motor frequency [Hz]
NF-EQ
(M FREQ)
P0311[0] 1 Rated motor speed [RPM]
nerePf
(M RPM)
P1900 2 Select motor data identification
= 0: Disabled
= 2: Identification of all parameters in standstill (MOT ID)
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Connection macro Cn001 - BOP as the only control source

J 2 3 5 8 910 11 12 13 14 _
10V A1 A2 OV DI1 DI2 DI3 Di4 DIC 24V OV - =
L _| Ca00!
D02 : ' [v]
ov ov
AO+ AO- DO1+ DO1- P+ N- ..EL,\JE
T B .15 |16 o 19 6 7
®
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 frequency 1 1 BOP MOP
P0731[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
PO771[0] | CI: Analog output 21 21 Actual frequency
P0810[0] | BI: CDS bit 0 (Hand/Auto) 0 0 Hand mode

Cn002

Gk 5l 3 S g s Sl Jluus sla 6099 ¢ 20 Olop gz e 9h DLl Sl axlis
s Sl a1y 7S ol o0 OK g Ml alS leson JLiad b ogd go mulats SglUT 509
el iy el BOP 5, 51 o 5 0,

13




Connection macro Cn002 - Control from terminals (PNP / NPN)

External control - Potentiometer with setpoint
Hand / Auto switch between the BOP and terminals by pressing |I| +

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

On/ Off

Reverse

e— Fault acknowledgement

JOG forward
-Ca008@ [

13 14

10V A1 A2 0V DI

r——

oV oV
AO+ AO- DO1+ DO1- Bm ELLIJEI
19 6 7
Speed Running Fault
0-20mA= PNP
0~50/60Hz
0~10V= e — On/ Off
0~50/60Hz -
Reverse

Fault acknowledgement

JOG forward
14

3 5 8 9 [0

& > L —
10V Al1 AI2 0OV DI1 DI2 DI3 DI4 DIC 24V OV CnDO2 I m_lu
| ' L
Or\."_ N ov poz
AO+ AO- DO1+ DO1- P+ N- mECE
o Te) O —C
4 5 15 16 6 7
Speed Running
0~20mA=
0~50/60Hz NPN
Parameter Description Factory default | Default for Cn002 | Remarks
PO700[0] Selection of command source 1 2 Terminal as command source
P1000[0] Selection of frequency 1 2 Analog as speed setpoint
PO701[0] Function of digital input 1 0 1 ON/ QOFF
PO702[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] Cl: Analog output 21 21 Actual frequency
P0731[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
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Cn003
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ey s S (6l Jlazs (sl (509,551 U a5 g 5 bl (lod (sl (DIT) Lo (5095
L ab anlys 4, IS 4 wigh e eelss P1003 5 P1002 5 P100T (sla el ly o < cul
el 1zl L5 55 BOP 5, 51 s S

Connection macro Cn003 - Fixed speeds

Three fixed speeds with ON / OFF
® Hand / Autc switch between the BOP and terminal by pressing |E| + E|

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

o J ﬁ 12 13 L
10V Al1 Al2 0V DI1 DI2 DI3 D4 DIC 24V OV

On / Off
Speed low

— Speed middle

Speed high

-Ln003 |G

DrV_ B ov poz .
AO+ AO- DO1+ DO1- P+ N- B .ELLIJE‘
! 15 1B 1 ™ 6 7
220V
Speed Running Fault
0~20mA=
0~50/60Hz

Parameter Description Factory default | Default for Cn003 | Remarks
P0O700[0] Selection of command source 1 2 Terminal as command source
P1000[0] Selection of frequency 1 3 Fixed frequency
P0O701[0] Function of digital input 1 0 1 ON / OFF
P0702[0] Function of digital input 2 0 15 Fixed speed bit 0
P0O703[0] Function of digital input 3 9 16 Fixed speed bhit 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 hit 0 722.3 7221 DI2
P1021[0] Bl: Fixed frequency selection hit 1 722.4 722.2 DI3
P1022[0] Bl: Fixed frequency selection bit 2 722.5 722.3 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
PQ771[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 52.3 Inverter fault active
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DS (o D)y

speed Fol)b Bit3 Bit2 Bitl BitO

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
Speed?7 P1007 0 1 1 1
Speed8 P1008 1 0 0 0
Speed9 P1009 1 0 0 1
Speed10 P1010 1 0 1 0
Speedl11 P1011 1 0 1 1
Speed12 P1012 1 1 0 0
Speed13 P1013 1 1 0 1
Speed14 P1014 1 1 1 0
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Speed15 P1015 1 1 1 1

Connection macro Cn004 - Fixed speeds in binary mode

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

Fixed speed bit 1
—— Fixed speed bit 2

Fixed speed bit 3
3 5 8 9 |10 1M 12 113

O 0 O O O
10V Al1 Al2 0OV DI1 DI2 DI3 DI4 DIC 24V OV

[— =

Loy,
v ov DO2 . o~
AO+AO- DO+ DOI1- P+ N- ...ELQJE

17 19 6 7
Speed Running Fault
0~20mA=
0~50/60Hz
Parameter Description Factory default | Default for Cn004 | Remarks
PQ700[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 hit 1
PO703[0] Function of digital input 3 9 17 Fixed speed hit 2
PO704[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 PI1
P1021[0] Bl: Fixed frequency selection bit 1 | 722.4 7221 DI2
P1022[0] Bl: Fixed frequency selection bit2 | 722.5 722.2 DI3
P1023[0] Bl: Fixed frequency selection bit 3 | 722.6 722.3 Dl4
PO771[0] Cl: Analog output 21 21 Actual frequency
PO731[0] Bl: Function of digital output 1 52.3 52.2 Inverter running
PO732[0] Bl: Function of digital output 2 52.7 52.3 Inverter fault active
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Connection macro Cn005 - Analog input and fixed frequency

The analog input works as an additional setpoint.

® |f DI2 and DI3 are active together, the selected frequencies are summed, i.e. FF1 + FF2

0~10V=
0~50/60Hz

ON { OFF

Fixed speed bit 0
Fixed speed bit 1

Fault acknowledgegment

-Ln0D05 |5

10V A1 A2 OY DI1 DI2 DI DI4 DIC 24V OV

0{:"_ B oV o2
AOD+ AD- DO1+ DO1- P+ N- = .EL‘-JJE'
+]|15 16 17 1 19 6 7
_|: 220v
Speed Running Fault
0~20mA=
0~50/60Hz

Parameter Description Factory default | Default for Cn005 | Remarks

PO700[0] Selection of command source 1 2 Terminals as command
source

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

P0701[0] Function of digital input 1 0 1 ON / OFF

P0702[0] Function of digital input 2 0 15 Fixed speed bit 0

P0O703[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 frequency selection bit0 | 722.3 7221 DI2

P1021[0] Bl: Fixed frequency selection bit 1 722.4 722.2 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 setpoint 0 1025.0 FF disables the additional
setpoint

P0O771[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 52.3 Inverter fault active
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Connection macro Cn006 - External push button control

Note that the command sources are pulse signals.

1 2

. y 3 5 8 |9 10 /11 112
10V Al

Al2 0V DI1 DI2 DI3 D4 DIC 24V OV

OFF1 / hold
ON pulse

MOP up
MOP down

-Ln005 o

DrV_ B ov poz
AO+ AD- DO1+ DO1- P+ N- ..EL,,JJE'
'H' 5 715 17 ™ 8 7 '
@ 220V
Speed Running Fault
0~20mA=
0~50/60Hz
Parameter Description Factory default | Default for Cn006 | Remarks
PO700[0] Selection of command source 1 2 Terminals as command source
P1000[0] Selection of frequency 1 1 BOP MOP
PO701[0] Function of digital input 1 0 2 OFF1 / hold
P0O702[0] Function of digital input 2 0 1 ON pulse
PO703[0] Function of digital input 3 9 13 MOP up pulse
P0O704[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
P0731[0] BI: 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
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 zerc
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Connection macro Cn007 - External push buttons with analog control

Note that the command sources are pulse signals.

0~10V=

0~50/60Hz

10V Al1 Al2

r——
oV oV
AQ+ AO- DO1+ DO1-

DO2

OFF hold
Forward pulse + ON

Reverse pulse + ON

Fault acknowledgement pulse
{r r £ { Cr “3 O
0V DI1 DI2 DI3 DI4 DIC 24V OV

Parameter Description Factory default | Default for Cn007 | Remarks
P0700[0] Selection of command source 1 2 Terminals as command source
P1000[0] Selection of frequency 1 2 Analog
PO701[0] Function of digital input 1 0 1 OFF hold
P0702[0] Function of digital input 2 0 2 Forward pulse + ON
P0703[0] Function of digital input 3 9 12 Reverse pulse + ON
P0704[0] Function of digital input 4 15 9 Fault acknowledgement
PO727[0] Selection of 2 / 3-wire method 0 2 3-wire
STOP + Forward pulse +
Reverse pulse
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 2 527 52.3 Inverter fault active
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Cn008
w‘ JL....?L:Q 6Lm Lg\)s)j ‘%‘)Q uLc)S & CM.J‘ OQLL..M:‘ J.:L‘} PID LgL‘bQ;ulS Lgl)" U‘)ﬁ) u.:‘
Soad S lgze 4 Al2 SUT 604,9 3 PID sl set point jlgie 4 Al SgIUT 0,9

595 o iy 55 PID

0~20 mA

Actual value

PID
setpoint

P— =

ON / OFF

Fault acknowledgement pulse

-C008 5}

DOz :
oV oV Bl [ [+] [=]
P+ N- [
17 9 6 7 )
20V
Speed Running Fault
0~20mA= PID controller
0~50/60Hz
Parameter Description Factory Default for Remarks
default Cn008
P0700[0] Selection of command source 1 2 Terminals as command source
P0701[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 = Analeg input 2
P0756[1] Type of Al 0 2 Analog input 2, 0 to 20 mA
P0O771[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 52.3 Inverter fault active
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P2200

Enable PID
controller
P2254 P4 P2256 PID controller
PID trim gain
. -
PID trim source factor
P2280

P2253 >< P2255 + PID proportional gain .
< —= PID setpoint gain o T @
PID setpoint fator

= P2285 —
‘ PID integral time ;

~ P2269
Gain faezl:jl;)eadc:(o PID Control system
P2274
A PID derivative time *
P2264 P2265 X
PID feedback filter Sensor

PID feedback ||

time constant

t |

Related parameters for PID controller

Cn009

s a3l 00lizl L PID 3gy a4 S casS Clsesl connection lgie 41, Cn00Y a5 51
Sl Jlazus slo 59955 5 PID SGoud (ylgie 4 Al2 Solll 58955 00,5 (o Jld il slo
dw Jlozms lo (6999 51U dw b ogd g0 3,8 )15 a4 ol Ce o Sl gl g mlyo 4 Lo 8
23,5 o bl cul e

0~20mA
Actual value

ON / OFF
Fixed PID setpoint 1

Fixed PID setpoint 2
Fixed PID setpoint 3

1 2 |3 |5 |8 |9 lt0 J11 [12 113 ]14

O 0 o QO {2 {r O O {2 O
10V Al1 Al2 0V DI1 DI2 DI3 DI4 DIC 24V oV

r—- DO2
ov ov
AO+ AO- DO1+ DO1- P+ N-
L oo —
h‘ (G 7 R
@ 220V
Speed Running Fault
0~20mAs= 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
P0701[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 controller 0 1 Enable PID
P2216[0] Fixed PID setpoint mede 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 7223 BICO connection DI4
P2253[0] Cl: PID setpoint 0 2224 PID setpoint = fixed value
P2264[0] Cl: PID feedback 755.0 755.1 PID feedback = Al2

Cn010
JLQ-C‘ 59.‘)») O uss JSJB)" u,ul.w‘).l 9 RS485 clf)d Ly).lo )‘ ‘%‘)J CA.CJ.w 9 > QLA)S ‘ U"Jﬁ) L)"‘ B
235
10V Al1 Al2 D}/ DI1 DI2 DI3 DI4 DIC 24V OV -LaliB
OrV_ - ov poz Bl I [*] [=]
AQ+AO- DO1+ DO1- P+ N- L]
4 5 15 16 17 19 5 |7
= 220V
Speed Running Fault
RS-485USS
0~20mA= ON / OFF, speed
0~50/60Hz
Parameter Description Factory Default for Remarks
default Cn010
PQ700[0] Selection of command source 1 5 RE485 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
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P- 4 P+ Glo (595,9 45 RS485 &5 oS Ll connection lge 4 1, CNO11 a5 51

A dalyt 485 I 4 e (s @z 9 Ol e Olyie & Sl 2l (655 2 39290
Modbus cdl> culs (bl IS5g, il oo bl US5gy ;5 CNOL0 L og, el coglis

<! RTu
J 2 3 5 8 910 11 12 13 14 - :
10V A1 Al2 O\IJ DI1 DI2 DI3 DI4 DIC 24V OV -[nd ! [l
0[«/_ - oV boz .
AO+ AO- DO1+ DO1- P+ N- o .ELQJE
H 5 |16 17 19 6 |7
= 220V
® ¥
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 5 RS485 as the speed setpoint
P2023[0] RS485 protocol selection 1 2 MODBUS RTU pretocel
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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Application macro AP010 - Simple pump applications

.A.QQLSA

Parameter | Description Factory default | Default for AP010 | Remarks

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

polie ¢ oS bkl fan G J S slp els o8 Olee 4

Application macro AP020 - Simple fan applications

I, AP020 ol asli>

coaS et b ) s Jgax sl il il

Parameter | Description Factory default | Default for AP020 | Remarks
P1110[0] | BI: Inhibit negative frequency 0 1 Reverse fan rotation inhibited
setpoint

P1300[0] | Control mode 0 7 Quadratic VIf

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 restart 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
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Application macro AP021 - Compressor applications

Parameter | Description Factory default | Default for AP021 | Remarks

P1300[0] Control mode 0 0 Linear V/f

P1080[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
(standstill)

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

P1310[0] Continuous 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

5 dese e all 05l iy s A e sl 5 APO30ss, 2 salps 0,0)8 g5 S1¢ 31 55 4
SOl a4y 5L Al Gl J S 4 gy ge

Application macro AP030 - Conveyor applications

Parameter | Description Factory default | Default for AP030 | Remarks

P1300[0] | Control mode 0 1 Vif with FCC

P1312[0] | Starting boost 0 30 Boost only sffective 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
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