External Internal Technology Setpoint channel Motor control Modulator
command + setpoint setpoint functions
source source
2000
DIN JOG Monitoring
5200 6100
3100
DOUT MOP Braking
2200 3200
ADC FF Restart
515 o V/f control
v 88 L - | . .
setpoint 120 Yg g i e
2300 =2 < [i4 =
DAC Flying Start R
2400
BOP Vdc Control
Motor identification
USS/AOP BOP Fixed > pID 4400
link PID setpoint controller
3400 - -
uss PID Motor and inverter protection,
COM link MOP Adaption of motor parameters
CB S trol
COM link equence control
Parameterization
1 2 5 6 7 | 8
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CO/BO: Bin.inp.val

Bl: Enable JOG ->

10722 P1055
DIN 10722 (0:0)
BI: Fct. of DOUT 1 B':PElg:ZIe JOC < o6
P0731 (0:0) ClI: Add. setpoint ¢ v Y
DouUT (62:3) P1075 JOG frequency -> BI: ON/OFF1
BI: Enable MOP(UP) (0:0) 0.00 ... 650.00 [Hz] 50820
P1058 (5.00
CO:ADC scal[4000h] P1035 ' Cl: Add. setp.scal (5.00) (722:0)
ADC 7EE (19:13) CO: MOP outp.freq. JOG frequency <- BI-ON/OFF1 reverse
—{r0755 > Bl:Enable MOP(DWN MOP 1050 0.00 ... 650.00 [Hz] :
nable ( ) [r050 > P1059 (5.00) P0842
Cl: DAC P1036 BI: Disab.add.setp ’ (0:0)
PO771 (19:14) P1074 SuM BI: 1. OFF2
DAC (21:0) ©0) SUM/JOG ‘1
: selection P0844
BI: EF sel. Bit 0 Cl: Main setp scal CO: Tot. freq.setp [H] (1:0)
CO/BO: BOP Ctrlwd 51050 P1071 078 I Bl: 2. OFF2
80P 10019 ©0) (1:0) ] AFM P0845
roo19 Bl FF sel. Bit 1 Cl: Main setpoint RFG (19:1)
CO: PZD<-COM (USS) P1021 CO: Act. FF > oﬂ\\c F\gfc Sequence
—{r2018 [4] > (0:0) FF 11024 > o i Imax contr. BI: 1. OFF3 control
BO: CtrlWd1 <-COM g\ F cel. Bit 2 i P0848
r2036 P02 (1:0)
. Bl: Inh. neg. set
USS  Bo: Ctriwdz <- com ) [CO: ActPID output [3%] 9. %ep BI: 2. OFF3
(COM-link) 5200 P1110 =
RS485 r2037 _ ©0) P0849
Cl: PZD->BOP (USS) Cl: PID setpoint Bl R (1:0)
5553 . Reverse
P2016 [4] P P1113 Bl: Pulse enable
(52:0) (0:0) PID -
) (722:1) P0852
CO: PZD from CB BI:PID setp->Bit 0 CI:PID trim source controller BI: RFG enable (1:0)
—{r2050 [4] > P2220 P‘ T30
BO: Ctrlwd1 <- CB (0:0) o)
r2090 BI:PID setp->Bit 1 . ClI: PID feedback
cB BO: Ctrlwd2 <- CB P2221 - CO: Fixed.PID setp CO/BO: Act Statwd1
(COM-link) 5001 (0:0) PID 12224 0052
Cl: PZD to CB BI:PID setp->Bit 2 BI: Enab. PID ctrl r0052
[P20514] ] [P2222 | 55500 CO/BO: Act Statwd2
l—(52:0) < D) (0:0)— = r0053
(0:0)
CO: PZD<-BOP (USS) r0053
—| r2015[4] > CO/BO: Act Ctrlwd1
BO: Ctrlwd1 <- BOP r0054
Uss =032 BI: PID-MOP (UP) 5054
AOP  [BO: Ctlwd2 <- BOP P2235(19.13) CO: MOP outp. setp CO/BO: Add. Ctriwd
(BOP-link) 2033 : PID | 555 . r0055
RS232 | 1. pzD>BOP (Uss) Bl PID-MOP (DWN) | vop 2250 2 r0055
2016 [4] P2236 7 :
(52:0) (19:14)
1 [ 2 [ 3 [ 2 5 6 7 | 8
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PNP/NPN DIN Debounce time: DIN

ISO P24 § 0..1 0..3

{ PNP PO725 (1) P0724 (3)

24V .
ot T o COIBO: Bin.inp.val
2L, ° l | |
> >
Tg NPN 5v 9 | | & r0722.0 >
r0722.0 )

ISO0V f

1 | 2 3 4 5 6 7 | 8
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1

PO756 (0)

Type of ADC Value x1:ADC scal.
0..10 [V]
P0757 (0)

N

ADC deadband width

0..10 [V]

PO761 (0)

Value x2:ADC scal.

0..10 [V]
PO759 (10)

e

® Mode select
y
valuey2:ADCscal. | |
-99999.9 ... 99999.9 [%] Opnax -t ADC after scal.[%] [%]
P0760 (100.0) 10754
Smooth time ADC
0... 10000 [ms] Value y1:ADC scal.
PO753 (3) -99999.9 ... 99999.9 [%)] o, _
) po7sgs 00y I | .7 -
Anal t -1
netog It A - CO:ADC scal[4000h]
' 10755 >
d X(t)
il b - -
Digit
Act. ADC input [V]
i Volts or r0752
mA
50% of Delay on sig. loss
deadband 0 ... 10000 [ms]
J P0762 (10)
A
] T .| Warning, signal lost
] | ? | "| (FO080)
CO/BO: Bin.inp.val
Protection
J—E[l 10722
0
1 | 2 3 4 5 6 7 | 8
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Type of DAC

0

0

DAC deadband width

0..20
P0776 (0) P0781 (0)
Value x1:DAC scal. Value x2:DAC scal.
-99999.0 ... 99999.0 [%] -99999.0 ... 99999.0 [%]
P0777 (0.0) P0779 (100.0)
y(t
vauey2DACscal.( | 1
0...20 }—» Y,
P0780 (20)
Value y1:DAC scal.
0..20 }—» Y, —
. P0778 (0)
Smooth time DAC
0...1000 [ms] dead —
po7732y |
Cl: DAC Act. DArg7v76‘11Iue[mA] Analog output
: 0 5 | .
(21:0) > > —a
X, %, (0 \ A '
i
1 | 2 3 4 5 6 7 | 8
External Command + Setpoint Source
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Seven-segment display

Raise key

1 Operating display (r0000) Note:
! selected and operation=1

1 of sequence control j

0—Y%

Activation of the raise and lower keys is only effective if the operating display (r0000)
is selected, a changeover to the value display has taken place with the toggle key and
the unit is in the "Operation” status.

CO/BO: BOP Ctriwd

r0019.D > Raise motor potentio-

fo

@
I

r0019.0 ) meter from BOP

CO/BO: BOP Ctriwd

r0019.E > Lower motor poten-

-

L

©)

r0019 .E ) tiometer from BOP

Toggle key to operating

o_b

\4

system, fault acknowl-
edgement to control word

1
Toggle key to operating

b
=

\4

system, fault acknowl-
edgement to control word
1

AN

»
»

r

Actuation of seven-
segment display

CO/BO: BOP Ctriwd

Toggle key <:> & > 1 SET Q r0019.8 Positive direction of
- Q=1 0019.B ) rotation from BOP
Reversing key ﬂ__> r rotation from
ON key POWER ON
PV [ .
@ H [l . & RESET__ Priority
H Q=0) Q 1
H e RESET
OFF key H 2 SET
JOG key i
Program key H
Lower key :
]
!
]
]
]
]
i
]
: s d CO/BO: BOP Ctriwd
] et command ——|
! ® > 1 SET g ON/OFF1, OFF2, OFF3
@ v I = (Q=1) from BOP
: @D
]
]
) RESET__ o
@ I5V IL Reset —p 21 @0 O Enomy
: commandﬂ_ —p RESET
H POWER ON 2 SET
1 | 2 | 4 | 5 6 7 [ 8

External Command + Setpoint Source

2400_BOP.vsd

Function diagram

Basic Operator Panel (BOP)

06.07.2001 Vv1.13

MICROMASTER 420

- 2400 -




MOP setpoint MOP setp. memory
-650.00 ... 650.00 [Hz] 0..1
Bl: Enable MOP(UP) P1040 (5.00) P1031 (0)

(19:13)

MOP output start value

Bl:Enable MOP(DWN) control
Inhib. MOP reverse
(19:14) 4 0..1
P1032 (1)
Y Y
»o 00 I
Y
Max. frequency | 1 CO: MOP outp.freq.
0.00 ... 650.00 [Hz] plo 01 °
P1082 (50.00) | é MOP . o \o
d RFG v 0
plo 11
1 | 2 3 4 5 6 7 | 8
Internal Setpoint Source 3100_MOP.vsd Function diagram 3100
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FF mode - Bit 0

and all FF selection
method bits set to 3

1..3
0 = for all other cases
Bl: FF sel. Bit 0 leﬂl) N T
¥ Binary o >1 o
(0:0) o coded » — 0 P°
ol f Req ON/OFF1
[ L2 binary coded
12 J
d FF mode - Bit 0
0 |—>=f’6 Bit coded 1..3
P1016 (1
FF mode - Bit 1 @
1..3
BI: FF sel. Bit 1 P1017 (1) Neng
] Binary 0 |—’T°
(0:0) 1 d -\E coded ) 1 = If FF selection
0 »ro, A A A FF mode - Bit 1 output
[ =2 o|_’9<\ o|_’20\\n O|_’g°‘\.. 1..3 used
P10 L, L, L, P1017 (1) 0 = If FF selection
- ) 1 1 1 outpu:
|—> Bit coded s
0 £l . ngt usefr—r
FF mode - Bit 2 » ""I\.. —> >1 PN
1..3 \AA 0 | o » - 0 |'>6°
P1018 (1) 000 1 —>
BI: FF sel. Bit 2 — — OFF1 EF mode - Bit 2 Req ON/OFF1
= / Binary Fixed frequency 1 | 1.3 bit coded
(0:0) oy coded -650.00 ... 650.00 [Hz] 001 P1018 (1)
OI >ro, P1001 (0.00)
1'2 Fixed frequency 2 | I
P10 -650.00 ... 650.00 [Hz] | 010 pEo
> i P1002 (5.00)
0 ':f/ Bit coded 0 |_’T°
Fixed frequency 3 | 011
-650.00 ... 650.00 [Hz + + + .
P1003 (10.00)[ a é Y . 4 Clodz:\“':;
,( ) ,() ,C T
Fixed frequency 4
-650.00 ... 650.00 [Hz] 100
P1004 (15.00)
Fixed frequency 5
-650.00 ... 650.00 [Hz] 101
P1005 (20.00)
Fixed frequency 7
-650.00 ... 650.00 [Hz] 111
P1007 (30.00)
1 | 2 3 | 4 5 6 7 | 8
Internal Setpoint Source 3200_FF.vsd Function diagram 3200
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Fix.PID setp.Bit 0

and all FF selection
method bits set to 3

A

A

1..3
BI:PID setp->Bit 0 PZZlﬂl)
P2220 T Binary
(0:0) o coded
RIS
O T2
12
»
0 |—>?/6 Bit coded

Fix.PID setp.Bit 1

1
BI:PID setp->Bit 1

3

P2217 (1)

P2221

A 4

(0:0) OI » .\E

Binary
coded

of—»z~

Bit coded

Fix.PID setp.Bit 2

1

BI:PID setp->Bit 2

3

y

P2218 (1)

P2222 3

(0:0) o

Yy

0f i3

Binary
coded

<

I
&

Bit coded

Fixed PID setp. 1
-200.00 ... 200.00 [%]
P2201 (0.00)

Fixed PID setp. 2
-200.00 ... 200.00 [%]
P2202 (10.00)

Fixed PID setp. 3
-200.00 ... 200.00 [%]
P2203 (20.00)

Fixed PID setp. 4
-200.00 ... 200.00 [%]
P2204 (30.00)

Fixed PID setp. 5
-200.00 ... 200.00 [%]
P2205 (40.00)

Fixed PID setp. 7
-200.00 ... 200.00 [%)]
P2207 (60.00)

<&

%
Fl }o

<

»—-J’ }o

<&

_i_
F }o
4

ool» OFF1

)

L]

L)

>11 oppe

0 = for all other cases
1

o,

Req ON/OFF1

Fix.PID setp.Bit 0
1..3
P2216 (1)

|
Ll -\_
0 |—>To
Fix.PID setp.Bit 1

1..3
P2217 (1)

binary coded

1 = If FF selection output
used

0 = If FF selection output
not used

T

2
V\
O|—)To

Fix.PID setp.Bit 2

Yiv

i

>1 (ol T

Req ON/OFF1

1..3
P2218 (1)

T

2 .0

o|—>To

bit coded

CO: Fixed.PID setp

12224 >

1 | 2 3 | 5 6 7 | 8
Internal Setpoint Source 3300_FPID.vsd Function diagram 3300
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Setp. of PID-MOP PID-MOP setp. mem.

-200.00 ... 200.00 [%] 0..1
Bl PID-MOP (UP) P2240 (10.00) P2231 (0)
(19:13)
PID-MOP output start
Bl: PID-MOP (DWN) value control
P2236 Inhib. PID-MOD rev
(19:14) 4 0..1
P2232 (1)
Rated frequency
12.00 .. 65000 [Hz] A A
P0310 (50.00) ~ 100% po 00
A
Max. frequency < 01 . L CO: MOP outp. setp
0.00 ... 650.00 [Hz] % »o I[
1082 (50.00) PID-AOP o fmm >
i RFG 0
plo 11
1 | 2 | 3 4 5 6 7 | 8
Internal Setpoint Source

3400_PIDMOP.vsd | Function diagram
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PID trim gain fact
0.00 ... 100.00
P2256 (100.00)

PID setp.filt. Tcon
0.00 ... 60.00 [s]
P2261 (0.00)

PID setp. ramp-up
0.00 ... 650.00 [s] }—b

P2257 (1.00) / \ CO: PID filt. setp
. : 2262 >

> >
PID setp. ramp-dwn \ /
0.00 ... 650.00 [s] }—b
PID setp.gain fact P2258 (1.00) CO: Act. PID setp.
0.00 ... 100.00
P2255 (100.00)
PID prop. gain
0.000 ... 65.000
P2280 (3.000)
— T _ PID integral time
PID fdbck max. val 0.000 ... 60.000 [s]
Fdbck filt. Tconst -200.00 ... 200.00 [%] P2285 (0.000)
0.00 ... 60.00 [s] P2267 (100.00) PID feedback gain PID fdbck fnct sel J T
P2265 (0.00) 0.00 ... 500.00 0..3
T y P2269 (100.00) P2270 (0) Kp T y
Cl: PID feedback |;> ....... |/_ - T |/_ -

> X 2294 >
CO: Act.PID output
_’ - PR

(755.0) :
12266 | A _______
CO: PID filt.fdbck [%]

PID fdbck min. val
-200.00 ... 200.00 [%]
P2268 (0.00) CO: PID scal fdbck [%] CO: PID error

PID outp.upper lim
-200.00 ... 200.00 [%]
P2291 (100.00)

PID tranducer type
0..1
P2271 (0)

P2200 = BI: Enable PID controller
P2251 = PID mode (0 = PID as setpoint, 1 = PID as trim) PID lim. ramp time PID outp.lower lim
0.00 ... 100.00 [s] }—u -200.00 ... 200.00 [%] ﬂ

P2350 = PID autotune enable P2293 (1.00) P2292 (0.00)

P2354 = PID tuning timeout length

P2355 = PID tuning offset T

1 | 2 3 4 | 5 6 7 | 8

Technology Functions 4400_PID.vsd Function diagram 4400
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Skip frequency 2 Skip frequency 4
0.00 ... 650.00 [Hz] 0.00 ... 650.00 [Hz]

P1092 (0.00) P1094 (0.00)
Skip frequency 1 Skip frequency 3
0.00 ... 650.00 [Hz] | 0.00 ... 650.00 [Hz] Max. frequency
BI: Inh. neg. setp P1091 (0.00) Pl°93 (0.00) 0.00 ... 650.00 [HZ]
PlOE(i0.00)
(0:0)
OUT
Bl: Reverse A
] |
»

1
: R
- | | ot —
0 i i
» 4 Bandwidth 4 _/- """"
Skip fequency
CO: Sel. freq.setp CO:Setp<-dir.ctrl. CO:Setp before RFG
'''''''''''''''''''''''''''''''' » f,
Min.?eq_uency
! : 0.00 ... 650.00 [Hz]
Skipfreq bandwidth
0.00 ... 10.00 [Hz] P1080 (0.00)
P1101 (2.00)
1 | 2 | 3 4 5 6 7 | 8
Setpoint channel 5200_AFM.vsd Function diagram 5200
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ClI: Add. setpoint

P1200 P1240 P1335 P1338
. . Vdmax Slip Resonance
Bl: Disab.add.setp Flying start . .
controller compensation damping
P1074 CO: Sel. freq.setp
(0:0) W ri079 CO: Act.outp. fre
T © © p. freq
0 1 A h 4 2 2
% % r0024
~ - + + =N i ~
CI: Main setp scal S;Lejgéf.gf > ARM » RFG ' > >
: Main setp scal
P I I + + Frequency output
to modulator
. ) r1119 r1170 r0021 n/f(max) +
Cl: Main setpoint 1110 > > > control reserve
CO: Tot. freq.setp CO:Setp before RFG CO:Setp. after RFG CO: Act. frequency
A A CO:Imax ctrl Foutp
P1340 r1343
Imax controller P1341
POt 057 " Imax CO:Imax ctrl Voutp
r controller
r1344
CO: Outp cur limit [A] :>
P1350
Voltage
build-up CO: Act.outp. volt
P1300 r0025
VI/f characteristic
+ Y-
FCC P X ) ’ >
+ + Voltage output
Voltage boost to modulator
P1310 ... P1312
1 | 2 3 4 5 6 7 | 8
Control 6100_V_f.vsd Function diagram 6100
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A
N
N |2
3
7]

Display values

CO: Act. freq setp [Hz]

Analogue outputs
Details refer to Sheet 2300

5030 DAC characteristic **)
@ CO:Setp. after RFG [Hz]
Value x1:DAC scal. Value y2:DAC scal.
from sheet @ -99999.0 ... 99999.0 [%] 0..20
P0777 (0.0) P0780 (20)
160 ms Act. rotorr(s)gggd [1/min] Cl: DAC
@ T CO: Act. frequency [Hz] PO771 X D
» I ; - y O 12
from sheet {roo21 > > (10— y = 1f(x) > O DAC
Al 0..20mA _EO 13
160 ms
@ CO: Act.outp. freq [Hz]
T
from sheet @
160 ms
@ CO: Act.outp. volt [V]
from sheet' k @
400 ms
@ CO: Act. outp. cur [A]
s
from sheet @
30 ms
@ CO: Act. Vdc [V]
0026 >
from sheet K I
**) Reference values Explanations
P2000 = Reference frequency )
P2001 = Reference voltage @ Reference to function
P2002 = Reference current diagram
1 2 3 4 5 6 7 | 8
Control 8000.vsd Function diagram 8000
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