Notes:

MASTERDRIVES VC
"Free blocks" function diagram

Status: 31.01.98

- A free block is only processed if it is specifically assigned to a sampling time via the allocated U95x
parameter; see sheet [702]!

- Parameterization of the sampling sequence is also described on sheet [702]

-The approximate calculating time per block is indicated in {us} for each type of block.

- Siemens is working on an optimization run for the sampling sequence.
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Free blocks: Cover sheet

31.01.98 fp_700_e.ds4 | Function diagram MASTERDRIVES VC - 700 -




Sampling ime Sampling sequence Setting and monitoring the sampling

U950...U953 (20) U960...U963
— — . .
Function  |Parameters for Parameters for tl mes an d sam p I In g S eq uence
Function block setting the sampling time setting the sampling sequence
number |Parameter No. (factory setting) Parameter No. (factory setting) . . .
Example of the sampling time and sampling
o1 | U950.01 (20) U960.01 (0010) seguence of a function block:
Processing of input terminals and receive 002 U950.02 (20) U960.02 (0020) *
data from serial interfaces
019 U950.19 (20) U960.19 (0300) - - -
( This function block has the function block number 314. )
Processing of output terminals and 20 U950.20 (20) U960.20 (9990) It is deactivated in the factory setting (U953.14=20).
transmit data to serial interfaces | - L
29 U950.29 (20) U960.29 (9999) —
953.14=___
031 U950.31 (20) U960.31 (0310)
032 U950.32 (20) U960.32 (0320) Uxxx (0)
Free function blocks | e K — Ko
099 U950.99 (20) U960.99 (0990)
101 U951.01 (20) U961.01 (1010)
102 U951.02 (20) U961.02 (1020) Via U953.14=4 the function block can be allocated to the sampling time
...... = * =
330 U953.30 0) U963.30 (3300) T4 (=16*TO = 1.6 ms at 10 KHz pulse frequency).
The function block is processed in the factory setting at the 3140th
Angle synchronism and 331 U953.31 (20) U963.31 (8310) position. By setting U963.14 to a value not equal to 3140, the block
positoning | e can be allocated to a different position in the sampling sequence.
350 U953.50 (20) U963.50 (3500)
Internal sequence control and 351 U953.51 (20) U963.51 (3510)
setpoint calculation [ o
370 U953.70 (20) U963.70 (3700)
371 U953.71 (20) U963.71 (3710) . . . .
Reseve | e Monitoring of calculating time
399 U953.99 (20) U963.99 (3990)
28 A
Parameters for setting the sampling time Parameter for setting the sampling sequence: R "Calculating time" alarm A001
Valuerange :2..20 Valuerange  :0 ... 9999 4 to alarms and faults (Part 2)
Factory setting : 20 (block is not calculated) Factory setting : Function block number * 10 , Time monitoring
i.e. in the factory setting the blocks
Parame- | Sampling time Sampling time at are processed in the sequence
ter value (TO = 1/pulse 10 KHz pulse fre- of the block numbers. R "Calculating time" fault F042
freq. = 1/P340) quency (T0=100ps) v to alarms and faults (Part 3)
2 T2 = 1*TO 1.2ms
3 T3 = 2*T0 2.4ms
4 T4 = 4*TO 4.8 ms —————p| r829 Computer workload
5 T5 = 8*TO 9.6 ms
6 T6 = 16*TO 19.2ms
7 T7 = 32*TO 38.4 ms
8 T8 = 64*TO 76.8 ms
9 T9 = 128*TO 153.6 ms
10 T10= 256 * TO 307.2 ms
11...19 | Reserved for future applications
20 Block is not calculated

T I 2 I 3 I 7 I 5 5 I 7 I 5

Free blocks: Setting and monitoring the sampling times and sampling sequence 31.01.98 fp_702_e.ds4 | Function diagram MASTERDRIVES VC - 702 -




9 fixed setpoints (1-word); 8 fixed setpoints (2-word) i 8 fixed control bits {2us}i 3 connector displays {1us} 4 binector displays {1ps}

{2us} {2us}

U001.F (0.00) _ : U011.F (0.000) :
-200.00...200.00% (U95031=_); -200.000.. :
: ..200.000% 950.40=_ )
: :
KK411

U002.F (0.00) :
-200.00...200.00% (U950-32=___): U012.F (0.000) :
: -200.000.. :
..200.000% 95041=__) !
H KK412 :

U021.F (0) : $52.75=(10)

0..1 ©o5048=_) ¢ U031 (0) :
: " n032 : 952.82=___ (10)
B401 : _’| -200.0...200.0% : U045 (0)
: : n046

: : B _'|o 1
U022.F (0) : :

U003.F (0.00)
-200.00...200.00% (J990-33=

— UO13.F (0.000)

: -200.000..

.200.000%  (0950.42=__) i

U004.F (0.00 (R i
—200.00...2(00.0()J% 950.34= Kk413

U014.F (0.000)

-200.000..

: ..200.000% :

U005.F (0.00) RS
-200.00...200.00% ;

K405 i Further fixed setpoints on [735], [740]
U006.F (0.00) : UO15.F (0 :
95036=_); O :
-200.00...200.00% ; -2 147 483 647.. :
P <2> ..2147 483647 :
K406 : —

U007.F (0.00)

-200.00...200.00% (095037=__);
2 : UO16.F (0)

0.1 @©%04=_) 952.76=___(10)) :
: U033 (0) : 952.83=___ (10)
mo) n034 :
E_ﬁ -200.0...200.0% U047 (0) 048
H H B
U023.F (0) : DN ’Io“.l
0.1 (O35050=_) D 952.77=__(10)) |
: U035 : =
L o | 2O :
K _’| -2000..2000% % 050
U024.F (0) B ’|o“.1
0.1 ©%05=_) :
: 4 double connector displays : U051 (0) 1052
: : B
U025.F (0) {3us} : 0.1
0.1 (O%05=_) | :
952.78=___(10)) |
VA0 o b s e s
U026.F (0 : KK | -200.000.. {1 connector display with smoothing {5us}
252 (0) s | ..200.000% :

{B406) 952.79=___(10)) : T=300MS G555 ge=—(10)
U027.F (0) N CEO) n040 U053 (0)
0.1 SE0EA= : KK || -200.000.. : m | n054
—) ..200.000% i ~200.00...200.00%

[iao7 > : 2 147 483 647 B407
Kaor | <2> 2147483647 (095045=_) UO2B.E (0)
U008.F (0.00) [KRa16 H 0..1 (055055=_) 952:80=__(10)) |
-200.00...200.00%  (j55038=_) | e I L) no42 : 1 double conn. display with smoothing
U017.F (0) i KK —b{ 2147483647 | {8us)
: -2 147 483 647.. : : 2147483647 ! H
) _ I <2> 2147483647 (095046=_) : : H
Further fixed setpoints on [735], [740] : : : =300 ms
...................................... : TR _0)) | R
: U043 (0) 044 i [U0s5 (0 056
. n : n
U009.F (0) — 2147 4 17 KK — 5 ) %
0..65535 <1>(U950.39=__) ! UO18.F (0) H KK "{ ey 433 247‘- : JC 00.000...200.000%
: -2 147 483 647.. : . S
i <2> 2147483647 :
<1> corresponds to -200...200% KKA1B :
Further fixed setpoints on [785] i <2>corresponds to -200...200% : :
1 | 2 | 3 | 4 | 5 6 | I | 8

Free blocks: Fixed setpoints, fixed control bits, connector/binector displays 31.01.98 fp_705_e.ds4 | Function diagram MASTERDRIVES VC - 705 -




4 fault message trigger signals {2us}

U061 (0)
B

952.50=__

1 ="Fault F148" >

952.60=___

U062 (0)
B

U063 (0)
B

1 ="Fault F149" >

952.61=___

1 ="Fault F150" >

952.62=___

U064 (0)
B

1 ="Fault F151" >

4 alarm message trigger signals {2us}

052.63=

U065 (0)
B |

1 ="Alarm A061"

952.64=__

U066 (0)
B |

1 ="Alarm A062"

052.65=

U067 (0)
B |

1="Alarm A063"

952.66=__

U068 (0)
5 ‘

1="Alarm A064"

i 3 connector/double connector converters

U070 (0)

{Ous}

950.56=___

3 double connector/connector converters

{11ps}
Voltage monitoring of electronics power supply 60
[760.7] _
——» roweron 751 m—
775. -
[775.5] KK 01 Hiword \F7os >
[775.7] Lo word (Kaza
100ms .
—)| |4_ >KK .02 Hiword
B400 ) Lo word
K426
POWER ON ::-
.03 Hiword
ZKK ﬂ-K427
Lo word
10ms
l |—— ) POWER OFF
POWER OFF
il | 2 [ 3 [ Z 5 5 I vi I =

Free blocks: Fault/alarm trigger signals, connector <=> double connector converter 310198 fp_710_eds4 | Function diagram MASTERDRIVES VC - 710 -




3 connector/binector converters {11us}

95057=

<1> 7-segment display of bit fields
to n073, n074 and n075

Bit field 1
— — — — > Connector/binector converter 1 —)I n073
|£|14 'ﬁllz |£|10 l9—|8 15114 113 11211101 9 | 8|7 61514312 1]0 <I>
2 O T N P
U072 (0) o1
K 02
K 3
K
@W} Qigso.ssz_)
Bit field 3 Bit field 2
connector/binector converter 3 —)| n075 > Connector/binector converter 2 —)I n074
15114 113112121019 187161514 ]312]1]0 1> 15114 113 11211710, 9 18| 716 1514312110 <>
| 2 | 3 4 5 | 6 | 7 | 8
Free blocks: Connector/binector converters 31.01.98 fp_715_e.ds4 | Function diagram MASTERDRIVES VC - 715 -




3 binector/connector converters {12us}

01 01
B 02 B 02
B 5 B 03
B 04 B 04
B = B 05
B 06 = 06
B = B 07
B 08 = 08
B 09 = .09
B =5 B 10
B EE B 11
: A2 : 12
B 13 5 13
B 14 <1> B 14 <1>
15 15
B 16 no77 B 16 no79
B 0...FFFFh B 0...FFFFh
— | —
15T14T13T12T11TioT o T8l 7T6eTs5Tala3T2aTiTo 15T14T13T12T11T10T o Ts [ 7TeTs5Tal3T2T1To
Bit field 4 [kas1_> Bit field 5 [Kaz2_>
Binector/connector converter 1 Binector/connector converter 2

.01
.02
.03
.04
.05
.06
.07

.08
.09 <1> 7-segment display of bit fields
10 to n077, n079 and n081

11 | | | N
b fsle falo file
= s Bslea Bl b
14

.15

.16 n081
0...FFFFh
—

15T14T13T12J11T1oT o T g7 T6eTs5Tal3T2T1To

Bit field 6 K433 >
Binector/connector converter 3
952.91=__

T I 2 I 3 7 I 5 5 I 7 I 5

Free blocks: Binector/connector converters 31.01.98 fp_720_e.ds4 | Function diagram MASTERDRIVES VC- 720 -




4 adders with 2 inputs

4 adders with 2 inputs

3 sign inverters

1 switchable sign inverter

(1-word) {3us} (2-word) {6us} (1-word) {2ps} (1-word) {2ps}
uos2(0) |, + U9 (0) |, + @@ U103 (0)
ro— S - S P e = -
+ : + X y
LE—» -1 Eum O .
= : 951.29= .
us3© |, +(>0951-01—_) uooL© |, + v==x K _Z\o_
S——@ o RIS L IE
: : 951.17= _
' " | = !
mzom PR R o D R B e KX Y y
= 02 ) K 02 = 1 switchable sign inverter
* (2-word) {4us}
952.20= @z2=—) i 952.36=
o, (O  [mm, E —
: v==x U106 (0) 5
. . KK ’ O
1 adder with 4 inputs : [ o KKaes >
: 1
1-word {7us} 2 subtracters (2-word) {6us} : x| 1 |
: Lo - 951.90=
_ 2 sign inverters
[ U088 © ], st ) (U0t @ o + (2-word) {4ps} ki
K KK
2 02 K T2 4D ;
< .gj ° : 1 modulo 2716 adder/subtracter {2pus}
ZE0 e P o ],
KK 02 A K T
3 subtracters (1-word) {3us} KK v : =% K ¥ =
: K —
WSO o, + %222
K A U102 0) . , 1 modulo 2732 adder/subtracter {7us}
K - KN -1
W57 0|4,
uss ) |, + 02 + [KK457 >
K .03 <1>
m 02 O d
— <1> Arithmetic two’s complement without evaluation of carry and
U089 (0) + borrow: No limitation in the case of overflows and underflows
K 01 outside of the number range of 16 or 32 bit.
m 02 1 (Example: 65535+40000=39999 at modulo 2716 addition)
1 | 2 | 3 4 5 6 | o/ | 8
Free blocks: Adders, subtracters, sign inverters 31.01.98 fp_725_e.ds4 |Functi0n diagram MASTERDRIVES VC - 725 -




3 multipliers (1-word) {12us} 2 dividers (1-word) {15us} 3 high-resolution multipliers/dividers
(1-word) {18us}
moY
951.04= Scalin
U107(0) o1 xi K 01 X; . y y2 x4?100°/ y2
.02 x — = b
< y . = T 2 = x4r100% |
ey X (> A e O
x1100% m 02 X2 AT y
X1 #x2 x2 .03 (<1> ) + ‘
100% K X = — (16 bit)
X1 X2 y=
112 (1  — =
y— S O
U108 (0) 01 x1 K 02 x2 —_ |y
KTl X
x1.100% Scaling v2
100% U115 (1)
.01 x1
R 02 x2,| X -
: 32 bit)"| y
K .03 (<1> ) +
K = (16 bit)
=
U109 (0) X1 % x2 =
” 01 x1 y . x4/ x3
02 x2 x 1 divider (2'W0rd) {70“5} -
K X3 (16 bi) O%13=_)
100% U113 1) .01 x1 Scaling
KK . y2
K .01 x1 x4
x1.100%
e 02 x2 X —p
K 32 bit y
x2 03 EV = =D
K A= > (16 bit)
X1 % X2 y=
x4 [ x3
- N, @BIT3=_)
1 multiplier (2-word) {33ps} X3 (16 bi)
when divided by 0 (x2 = 0): _Examples:
when x1 > 0: y = +199.99%
U110 (0) whenx1=0: y= 0.00% When divided by 0 (x3 = 0): x1 x2 x3 | y
JUlill i -y =-199.999 h 4>0: y=+199.99%
— 01 x1 y wheni x1 < 0: y =-199.99% Whenx >0 y= g 100% 100% 100% | 100%
e 02 x2| X when x4 =0: y = 0,00% 100% 40% 50% | 80%
when x4 < 0: y =-199.99% -200% -200% -200% | -200%
X1 % X2
100%
<1> Value range of x4 corresponds to -400% ... +400%; it is
restricted at KKxxx to the range -200%...+200%
T I 2 Z 5 6 I ! I 8
Free blocks: Multipliers, dividers 31.01.98 fp_730_e.ds4 | Function diagram MASTERDRIVES VC - 730 -




3 absolute-value generators with smoothing(1-word) {7ps}§ 2 limiters (1-word) {5us}

Smoothing time const.

%8(0) 0...10000ms
U119 (0) U129.F
3 i) (100,00) a— B+ y o |est
ULL7 (0) 2 _|:K—50-3—>|F.01 (503) B+t
X ] D X two 1, o o
< 1 502 K .03 (502) D
—-‘ o > DK —| (.
] e-
)
U121 (0) Smoothing time const.
—v 0...10000ms
2220 952.47=
U120 (0) — 5 U131.F
T — G = Saosh B I P
- 1 %@.01 (506) B+
° > E 020 X X K504
05 >'>K .03 (505) y
i | "
Smoothing time const. B- X<B- B473
m 0...10000ms B; <
U125 (0)
g -
e ke -
=
—0 1 limiter (2-word) {11ps}
1 absolute-value generator with smoothing (2-word) {10ps} : U133
: ' B474
U127 (0) Smoothing time const. (100,00) U134 | B* y X>B+
0...10000ms : RS = o1 5(5))09) B+]l/_
U128 (0) _ : N - X KK507
5 =T TS e | 1 y [RRs>
B-—
U126 (0 —I
e /~ F - o
-l L2
L —— 0
T 2 | 3 I 7 5 [ 6 [ 7 I 8
Free blocks: Absolute-value generators with smoothing, limiters 31.01.98 fp_735_e.ds4 | Function diagram MASTERDRIVES VC - 735 -




2 limit-value monitors with smoothing (1-word) {15us}

Smoothing time Hysteresis
constant K512
(K512 D U138 (0)

0...10000ms
U137 (0) i
U136 (511) o g ] |Al<B  —
: o LA
e - o
~
U138 NP . ) . .
> A<B 1 limit-value monitor with smoothing (2-word) {24ps}
U135 (0) 0 s 16
_ B al 2 Smoothing ti
moothing time .
U138 cons? Hysteresis
—— . . U148 (0)
B y 0...10000ms
o v4 > [A=B U147 (0)
~5 TumET A U148 Uizs
U146 (515 | > ~ |AI<B
03 JC A —— > U149 (0)
B B I
U148 o
<
50 : e R D)
5 A — 2
U148
———
Smoothing Hysteresis B 0 ++ 4
time constant Uy143 o » [A=B
0...10000ms © ~ 5 TuwET A
U142 (0) v
U141 (513) | = ] |Al<B
K —1>'02 / A 0 > U144(0) 1 limit-value monitor without smoothing (2-word) {18us}
(K513 >K - - >l >
B B
U143 —» 0 Hysteresis
~ A<B | U152 (0)
L1400 : , [ (D —
B A »2 U152 U152
U - U1s1 (517) | — lae (095175
B ol §F y | KK A 0 > U153 (0)
ot [ —
B 3 ,U152‘ N B_’ o
<
- - v
B A |2
U152
B
0 4 -
<1> Example: -50% < -40% :++ — » | A=B
B Uz A
T I 2 I 3 7 5 6 I ! I 8

Free blocks: Limit-value monitors 31.01.98 fp_740_e.ds4 | Function diagram MASTERDRIVES VC - 740 -




- i - ON position OFF position
2 cam-contactor groups each with 2 cams (2-word) {9us} AT A3 A7 2147 183 647, Hysteresis
U152 0) 2147 483647 .2 147 483 647 0...2147 483 647
KK U156.F (0) U157.F (0) U155 (0)
X —1
: Y1
T M B480
A 4 R
Tuiss_pl| [ U155—p|  fa— %
<1>
Y2
T vz B481
» R
I U155—p| |l U155 |le— X
-~ -~
ON position OFFposition
2147 483 647.. -2 147 483 647.. Hysteresis U158.F (0) U159.F (0) 950.60=___
U160 (0) .2 147 483647 .2 147 483 647 0....2 147 483 647 ON position OFF position
-2 147 483 647.. -2 147 483 647..
KK j « U162.F (0) U163.F (0) 161 (0) 2147483647 .2 147 483 647
Y1
T M B482
4 R
I U161 —p] lt— U161 —p] la— X
<1>
Y2
Y2
T B483
»
[ U16l—p] | U161l—p| |ea— X
“» F N
U164.F (0) U165.F (0) 950.61=___ <1> In the case of a round shaft, a cam overscoring the zero point
ON position OFF position can be realized by ORing the two cam outputs.
-2 147 483 647.. -2 147 483 647..
.2 147 483647 .2 147 483 647
1 | 2 | 3 4 5 6 | 7 | 8
31.01.98 fp_745_e.ds4 | Function diagram MASTERDRIVES VC - 745 -

Free blocks: Cam-contactor groups




5 Analog signal switches (1-word)

5 Analog signal switches (2-word)

Analog signal multiplexer with 8 channels (2-word) {6us}

U186
.01 (O
{2ps} {4ps} B ©
S .02 (0)
.03 (0)
U166(0) U176 (0) B
.04 (1
E B B 0 Signal selector switch
Memor does not switch until
U670 o115 U770 |1 ENABLE 4 ENABLE = 1
. . n
7 D0 e LSTZEDY S 7] D e D
1 1 22 51 50
rSignal selectl
0
U168 (0) U178 (0) 1
3
U690 | o5 ETONN P 4
K - o KK - o 5
02| So—{K22 > 02| No—[KK527
7 MUX
U170 (0) U180 (0) Analog signal demultiplexer with 8 channels (2-word) {8us}
: °
[uiss
U110 o5 A uis1@ 6115 E 01 (9
. .02 (0
S o TED D L I
K 70 1 2B 04 (1) v
) B .05 (0) - Memory-1 Signal selector switch does
)B ENABLE not switch until
il ENABLE = 1
U172 (0) U182 (0) vVvyw
pina— 5 2 4 50
Signal select
U173 (0) 4 U183 (0) >
= 01[0_ K 0110, MODE
K524 .02 ~o— KK529 _
” 02| So——{K524 > K 2l 0
L :
U189 (0) 3 _p{ KK534 >
U174 (0 KK
e [SEio ] o
SSETONN P U0 o5 6
A D o LR KT oo [F> DEMUX 7
1 1 <1> MODE=0: The 7 non-through-connected output connectors are each
permanently assigned to the value "0"
MODE=1: The 7 non-through-connected output connectors
remain “frozen" at the old value.
T [ 2 [ 3 [ 4 5 6 [ 7 [ 8
Free blocks: Analog signal switches/multiplexers/demultiplexers 31.01.98 fp_750_e.ds4 | Function diagram MASTERDRIVES VC - 750 -




3 characteristic blocks (1-word)
with 10 support values {15us}

Y values

1 dead zone (1-word) {2us}

. Dead zone z
U192.01 bis .10 (0)
f 951.07=__ %(0,0m 950.88=
Y
410 10 y
U199 (0) « S / y
1 -2009 r >
U190 (0) x |-200 /o1 [ y n— ¥ values K ] { = K544
K N X -
H—— H—— U198.01to .10 (O
2 LT © 952.00=__
q Fyl  +200%
y 10
I y10
U191.01 bis .10 (0) U196 (0) x [-200% y
X values K x1 H X K43
23 —/ x10
g Fyl  +200%
Y values U197.01 t0.10 (0)
U195.01t0 .10 (O
_ﬁ T X values
y 10
y10
U193 (0) x |200% r y
K x1 [ X <1> The distance between 2 adjacent X or Y values must not
H—+—+ H—— be more than 199.99%.
23 x10
. Fyl  +200%
U194.01 to .10 (0)
X values
1 | 2 | S | 4 | 15) | [§] | ! | o

Free blocks: Characteristic blocks, dead zone

31.01.98 fp_755_e.ds4 |Functi0n diagram MASTERDRIVES VC - 755 -




2 tracking/storage elements (2-word) {6us}

7030 1 0 y=x Power On Mode 05560 10 y=x Power On Mode
= © 151 10 freezey U205 (0) = © 151 10 freezey U208 (0)
B .02 <1> = 02 <1>
Maximum selection (2-word) {8ps} = .03 = .03
TRACK TRACK
U204 (0) U207 (0)
T Tl
: KK545
oy "  — —
4 sTORE 4sTORE
y = Maximum of x1, x2, x3
(e.g. -40% greater than -50%)
RESET (y=0) Priority: RESET (y=0) Priority:
1. RESET 1. RESET
2. TRACK 2. TRACK
3. STORE 3. STORE

<1> Power On Mode: U205/U208=0: No "non-volatile" storage:
Zero appears at ouput on voltage recovery.
U205/U208=1: "Non-volatile" storage:
On disconnection or failure of voltage supply, the current output value
is stored and output again upon voltage recovery.

2 analog signal storages (2-word) {4us}

U210 (0) || U212 (0) ||
B o SET B o SET
(y=x) (y=x)

Minimum selection (2-word) {8us}

U202 (0) o1 0%275=_)
KK - Xz' N U209 (0) U211 (0)
a2 2 I PP o e
KK ' >
POWER ON L Ly FEg)ET POWER ON - Ly ?Eg)ET
X.Y] Y [X.Y] Y
y = Minimum of x1, x2, x3
(e.g. -50% less than -40%)
T | 2 | 3 I 3 | 5 5 | 7 I 8

Free blocks: Minimum/maximum selection, tracking/storage elements 31.01.98 fp_760_e.ds4 | Function diagram MASTERDRIVES VC - 760 -




18 AND elements with 3 inputs each {3ps}

l_\
N
@)
Py
@
D
3
D
>
~—
4]
=3
—
>
w
=]
=]
c
—+
4]
(0]
QD
(@]
>
~
w
-
n
-

Uis
U221 (0) U227 (0) u U233 (0) U239 (0) U245 (0)
B .01 B .01 B .01 B .01 B .01
B o2 & {eeon) B oo & —{Be0r) IR = R R ESED) B 2>t {heio) B o>l {een)
79= B1= 952.39= 952.10=
U222 (0) U228 (0) U234 (0) — U240 (0) — U246 (0) —
B .01 B .01 B 01 B .01 ™ B .01
B___fo & {Beo2) B oot & {Be08) B oot & {Bo1a) B o>l {Be0) B Fo>11Teee)
B — B — !B - B — !B —
89 622 952.51=
U223 (0) 950.89=__ U229 (0) U235 (0) U241 (0) U247 (0)
B .01 B .01 B .01 B .01 B .01
ER -y S o ECTD D R - KO o D S N s K o K2k R s R o ECTD B R - BN S )
B ] B —_ B —_ B — B ]
= 79= 95252=
U224 (0) @ U230 (0) U236 (0) U242 (0) U248 (0)
B 01 B 01 B .01 B .01 B .01
.02 .02 .02 .02 .02
B = & — B — > B622 B > B62
05| & [1B804) B Falé& B Fal& s 2t LEe22) ) 03
B — | B | B L] B | B ]
22 -80= 952.54=
U225 (0) U231 (0) U237 (0) — U243 (0) U249 (0)
B .01 B .01 B .01 B .01 B .01
B 2 & {Beos) B o & {BeD) B 12 & e B >l {ews) JENN = PR D)
B ] B —_ ZB —_ B — !B ]
35 951.92=
U226 (0) 9155= U232(0) U238 (0) — U244 (0) U250 (0)
5 .01 = . = .01 B 01— B 01 ]
.02 .02
B | B Bel2) )8 B[ 21{eee) DER == b
il [ 2 [ 3 7 5 6 [ 7 [ 8
Free blocks: AND/OR elements 31.01.98 fp_765_e.ds4 |Functi0n diagram MASTERDRIVES VC - 765 -




10 inverters {2us} 8 NAND elements with 3 inputs each {2us} 3 EXCLUSIVE OR elements
: {2us}

051.08=__ 951.64=

U251 (1) U256 (1)
B 0 B o B646

N1

U261 (D) U265 (1)
B 5
B
B

01 = 01 WZE O]
02 02 H B :
B681 B B685 : - B666
ElO—< oD 2 E- Lz B R o [ iy
B
B

95104= 5507 U277 (0)
U262 (1) U266 (1) : .01
B
B
B

U752 (1) U257 (1)

B

: .01 .01 : A .02 | =1 B667
: .02 .02 :
: B682 B686 :
3 El.—“3 O ) 2 03 E. [ B686 ) E
U253 (1) U258 (1) : s | :
: : 952.28=
B o B643 j B o B648 : : U278 0)

: .01
: B _
951.47=__ 950.42=__ B 02 B668

U263 (D) U267 (M)
H = .01 = 01
951.37= 952.53= : 02 02
: B - B683 B - B687
™ : 03 O ) O— B687 )

N

N

U254 (1)

] U259 (1)
B 1 p{ee=) 38 — 1 p—{Es4)

JB JB .03

951.95= 952.94=
U264 (1) U268 (1)

951.46=__ 952.55= 5 -g; 5 -g;
U5 D] [ U260 D] [ B 0 O—{ B6&4) JB 0 O
B L B645 B -4 1 [O—{B650 : B JEEE

........................................................................................................... L PP

=Y

5 digital signal switches {2us}

e] — @] —y B0, D 0], )
02 [0 02 [0 _: 02 [0 .02 [o i 02 [o i
B A B - B . B : 5 :
= 03 12\0— 5 .03 lz\>——| B662 ) = .03 12\0— 5 03 12\0— S 03 lz\o—
T | 2 | 3 | 7 | 5 5 | 7 I 8

Free blocks: Inverters, EXCLUSIVE OR elements, digital signal switches 31.01.98 fp_770_e.ds4 |Functi0n diagram MASTERDRIVES VC - 770 -




2 D flipflops {5us} 12 RS flipflops {3ps} Proriy
1. RESET
Priority: 2. SET
1. RESET
2. SET
3. STORE
28O SET 28505 SET SO SET
5 02 RNC] o IEETD) B > o) Q18509 B = ] o 5D
w29 O], SET (Q=D) B B B
B : RESET = RESET = RESET =
B 02 Jp Q POWER ON JL Q=0 @ POWER ON 4L Q=0 @ POWER ON JL Q=0 @
S 03
= 04
£sTorE 952.00=
5 U282 (0) U286 (0) U290 (0)
01 SET 01 SET 01 SET
B o o= Qf—1B503) B = o1 QB B - oy o ED
RESET (Q=0) B - B - B -
_ RESET = RESET = RESET =
oweron ST @ e oweron ST @
POWER ON
U283 (0) o1 SET U287 (0) o1 SET U291 (0) o1 SET
U280 (0) o1 SET (Q=D) B '02 @1 © B '02 @1 © B '02 @1 ©
B - B g B 5 = I
02
%B 0 .
03 RESET = RESET = RESET =
B 0 pPOWER ON 4L _[31 (Q=0) Q —-BSOG POWER ON 4L |31 (Q=0) Q —-8514 POWERON L |21 (Q=0) Q —-5522
= A
>
4 sToRE
— 951.66= 952.71=___
3 (@9s186=_) —
U284 (0) o1 SET U288 (0) o1 SET U292 (0) o1 SET
RESET (Q=0) - Q=) ©Q 5 1% oy © 5 1% oy ©
POWER ON RESET = RESET = RESET =
POWER ON L Q=0 © POwerR ON IL_|Z1@=0) @ POWERON 1L [ [@=0) ©
T I 2 I 3 7 5 6 I ! I 8
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4 timers 0...60,000 s {11us}

U294.F (0,000)

0293 (0) 1
>

950.95=___

0...60,000s U295 (0)
¢ T ¢ Mode
ON delay
T o 0
—
OFF delay
O T 1
—
ON/OFF delay

I
=
N

Pulse generator

U296 (0) -
B I

_F N [ 3
J L
U297.F (0,000)
0...60,000s U298 (0)
¢ T ¢ Mode
ON delay
T o 0
—

OFF d

ON/OF

L

dela

<

I_'
=
N

Pulse generator

AT L s

y

951.67=___

¢

U300.F (0,000)

U299 (0) 1
B

0...60,000s U301 (0)
¢ T ¢ Mode
ON delay
T o 0
—
OFF d

ON/OFF dela;

<

I
=
N

Pulse generator

¢

2 timers 0...600.00 s {11us}

U306.F (0,00)

03050 | | 1
B >

0...600,00s U307 (0)
¢ T ¢ Mode
ON delay
T O 0
—
OFF dela
(e} T 1
—
ON/OFF delay

1_4

Pulse generator
1T n 3

>

y

U309.F (0,00)
0...600,00s

U310 (0)

v

Mode

U308 (0) 1
B

9 o
H =z
o
= [
_:[_4\%
(o]
o

ay

1_4
=

o
<
o
]
o

delay

I
—
N

Pulse generator
! N 1T 3

)

¢

U303.F (0,00)

Pulse generator

0...600,00s U304 (0)
¢ T ¢ Mode
ON delay
T (o] 0
—
OFF dela
) o T 1
—
P ON/Off delay
T T 2
—

951.83=____

952.16=__

951.99=__

1 timer 0...60,000 s with adaption {21us}

U312 (1)
K

U313.F (0,000)
0...60,000s

T1

:

U311 (0)
B

X1+T1
100% U314 (0)
<1> i T ¢ Mode
ON delay
T o 0
—
OFF dela
O T 1
—
ON/OFF delay
T T 2
—

Pulse generator

i

:

951.50=___

<1> Example: T1=40,000 s, x1=150%
==> effective time T=60 s
T is limited to the value range 0...60,000s

0T g AT |Ln s
1 | 3 | 4 | 5 6 7 | 8
Free blocks: Timers 31.01.98 fp_780_e.ds4 | Function diagram MASTERDRIVES VC - 780 -




Software counter 16 bit (maximum counting frequency: 1/sampling time) {8pus}

<3>
Priority:
1. Enable counter
2. Set counter
3. Stop counter —
4. Count up/down 951.38=___
Counter output
0...65535
n318
Ugl? .01 (0) Countup ; — > UP J—l_ T
& out ° K565 >
D .02(0) Countdown £ — S DOWN | |
5 .03 (0) Stop counter 1 & mde)
.04(0) Setcounter 4 {:I ry
B
. 1 Enable counter
5 05 (1) 1
1 Set counter
Couner minimum valug U316 01 (561 Minimum value to minimum
U315.1 (0) K561 K . > value Overflow B490
o oesse [ >2 > ——{B%%0)
Counter maximum valu 02 (562) Maximum value
U315.2 (65535) K562 K : ! N Underflow B491
P A | )2 > ———{B%1)
. Set counter
Counter setting value] ) > -
to settin
U315.3 (0) K563 > SK .03 (563)Setting valu N 9
0...65535 <2> T
Example: Minimum value=2, Maximum value=7:
Counter starting valug .
U315.4 (0) _| RE6A > >K .04 (564) Starting value ~—L_ > Set counter
0...65535 <2> /—D to starting
1 value Counter output
<1>
POWER ON I
[X4.4]
Count up
Count down
Overflow
<1> After POWER ON the counter is set to the starting value
<2> Starting value and setting value are limited to the range (minimum value .... maximum value) Underflow
<3> Example: The counter is operating in the 3.2 ms time slot ==> max. counting frequency 310 Hz.
Attention: The sampling time and sampling sequence of the upstream signal processing has to be taken into account!
T [ 2 [ 3 4 5 6 [ 7 [ 8
Free blocks: Software counter 31.01.98 fp_785_e.ds4 | Function diagram MASTERDRIVES VC - 785 -




Deceleration time
0.0...999.9

Acceleration time
0.0...999.9

Initial rounding
0.00...10.00 s

Final rounding
0.00...10.00 s

95151=

<4> U330.F (10.0) U332.F (10.0)
U334.F (0 U335.F (0
Adaption of acceleration/deceleration time © © {7OHS}
U329 (1) I Unit for accel. time I léni;forld?:]:%l. ti;neh v v Without rounding and adaption
0=s, 1=min, 2=h =S, 1=min, 2= 130us
2% ! !
S— X0 Rt (13043
With rounding and adaption
Bypass ramp-function generator (y:=x) |_O s OIS Quick stop time 0s 0s
U328 (0) <1> <6> o] J1 0] 1] 0.0..999.9s ] |
33 - 5 ‘k § U337 (1.0) o [T ol [
¥ Y , kY i}
Quick stop comfort RGen ¢ o) d
— 1
U338 (0) o [d
E <6> J’ | Output limitation
7 U344 (574)
0...3599640.0s B—
¢-»{339.01 n339.02j¢-9 K574 %K
v v v A 4
Ramp-function generator input Tup Tdn AR ER < -1
U320 (0) U343 (573) B
[790.8] n326 100% A Comfort ramp-function U342 (100.0%) T
: g .0...+200.0% B
(RGen output) 0°\c 0N 3 X generator y ¥ 1 [ T
-KK571 > >
[KKSTL >—— 0 Lo > <> KKE71
U321 (0) 0% 1 - < t <3> o
- (Freeze y) g N Track RGen N
Stop RGen Y
<6> N S
KK570 Rated acceleration time
Us22 (0) Bring RGen to a standstill - (with this accel. time, dy/dt=100%)
B -100% 4 ~ 0.01...300.00's
U336 (0.01)
ER
U323 (0) Ramp-function generator setting value dy/dt4_; AR E, AR ERAR ER, AR R ¥ n341
KK ' 4 p—
dy/dt
i » X { KK572 >
U324 (0) Set RGen (y=setting value) t
B >
<6> . y=0
fe— TUP_f£f>—>_> Tdn, eff o —- Ramp-function generator output=0
U327 (0) . <2> =0 y=X ion fini
Operating mode for rounding Rounding mode Y B551 ) Acceleration finished
0= Final rounding does not act upon sudden reduction 1 =Enabl functi " 4+
of the input value during acceleration =Enable ramp-function generaior = BESS
1= Rounding always acts (except when output limitation Us25 (1) 0= Set ra:mp-funcuon generatar to zero R Q o n;ill>
has responded). If there is a sudden reduction of the B 6> 4 - rune a
input value, overshooting can occur. I 21 s
POWER ON Priority:
[710.5] 1. S (SET)
<1> At U3;8 =552 th‘e RGen only acts once in gach case after enabling ( 4 edgle) 2. R(RESET) <6> Priority of control commands:
<2> Effective accel. time: Tup_eff = Tup * adaption factor + (AR/2 +ER/2)/adaption factor 1. Set RGen to zero
Effective decel. time: Tdn_eff = Tdn * adaption factor + (AR/2 + ER/2)/adaption factor 2. Quick stop comfort RGen
(If adaption is used, the jerk remains the same) 3. Set ramp-function generator
<3> Ramp-function generator is tracked when a limitation responds (y:= RGen output) 4. Bypass RGen (y:=x)
<4> Rounding and adaption do not act with the "min" or "h" unit for accel./decel. time 5. Bring RGen to a standstill
<5> Rounding also acts during a zero passage 6. Stop ramp-function generator
T [ 7 [ [ 7 5 3 [ 7 [ B
Free blocks: Comfort ramp-function generator 31.01.98 fp_790_e.ds4 |Functi0n diagram MASTERDRIVES VC - 790 -




95187 =

{12 ps}
Simple ramp-function generator
Accel Time Decel Time
0.00...100.00s 0.00...100.00s
U383.01 (10.00) U383.02 (10.00)
U380 (0)
K p|x y K577
Set simple ramp-function generator
U381 (0)
B |
Setting value of simple RGen
U382 (0)
K >
If you wish to use the simple ramp-function generator as a septoint ramp-function
generator for the technology controller, the following signal connection can be
recommended:
- Output of simple ramp-function generator ==> Setpoint input of technology controller (U352 = 577) [792.1]
- Technology controller disabled > Set simple ramp-function generator (U381 =556) [792.3]
- Actual-value technology controller ==> Setting value of simple ramp-function
generator (U382 =Wertvon U355) [792.1]
! 5 3 [ 7 [ B

T I 2 [ 3

Free blocks: Simple ramp-function generator

31.01.98
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952.01=__

Smoothing time constant {50 }J.S}
0.00...60.00s
<4> U353 (0.00) Precontrol signal

TeCntr Setp Basic gain Integral time U368 (0)
U352 (0) X 0.00...125.00 0.00...100.00s K
E : y Droop U364.F (3.00) U366.F (3.00)

U362 (0) Gain adaption <1>
é K — U363 (1)
3351 (1)ICPc|)BtroIIer t)l/lpe K P-Component
=normal controller
1=PI controller with > 250 Sgemg’seogg(i)n I-Comp<3>
D-component in actual Derivation time ( 365)
value channel 0.00...60.00s : y Controller output
U367.F (0.00) KP Tn
Smoothing time const. ¥ <>
0.00...60.00s Tv D-Component | Technology controller Output technol
utput technolo
TeCntr ActV LSs8 020 didt {Ks82_> P B+ Y conﬁoller ¥
n3s6 v L . — n372
U355 (0) D-Comp.  \ygwy/- + X <y T
9 b »
%K : > ¥ » N ouT » [K588_>
K581
—»B- +
n359 B555 )
Technology Set I-component -
controller disabled M - *Technol
U360 (556 . essage: "Technology
(556) ., controller to output limitation”
B556 ) <5> )B g )
SetV I-Comp ",
U361 (0)
K v If output limitation responds, track the
O l-component in such a manner that [x| < |y|
Enable technology controller N
<3> Enable limitation

At"0" signal: OUT =0

USSO © R ramp-function generato-F"
* » l

<1> Tv=0 ==> D-component disabled _/_\._ .
<2> O‘I;)r;OSi:g:r;I—;gm;iog&m disabled (acts as Tn =) U570 + Normally the output limitation is set via U369
<3> Priority of the control signals for setting the controller output K585: U369 (100.0%) K6 e 01 (586) v and acts instantaneously and symmetrically
" "= 0.0...+200.0% > > ) (same limit values for positive and negative
1. "Enable technology controller" =0 02 (587) _/_\_ variables)
2."Set I-component" = 1 |— K587 > K »| .
However: Setting the I-component also acts on K584 when . ' A

(Howey contro:legr is disab|eg) v < -1 If parametgnzed correspondingly, the 2 limitation
<4> Use the simple ramp-function generator on shee t791, [ U371 (0.00) ramp-function generators enable smooth

if you wish to avoid an abrupt switch-in of the "TeCntr setpoint". 0.00...100.00s approach of the output limits after the technology

Accel/Decel time controller has been enabled.

<5> With U360=556, the "Setting value I-component" is adopted
when "Enable technology controller” is activated.

T I 2 I 3 7 5 3 I 7 I 8
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Wobble amplitude

Wobble frequency  Phase displacement

P skip negative

Wobble generator {83 us}

P skip positive Duty factor

(Time portion of the rising edge)

0.1...120.0 Hz 0...360 °el 0 9

0.00...+20.00 % 0.00...100.00 % 0.00...100.00 % 0...100 %

U393.F (0.00) U394.F (60.0) U395.F (360) U396.F (0.00) U397.F (0,00) U398.F (50)
<1>

P S

—

—

Synchronizing signal Wobble - synchronizing input
from master
é B ' S ' 3
—bi- U395 —¢— —b— U395 —¢— U392 (0) Wobble enable
B I
Wobbling always commences with a
Wobble - delta generator positive zero passage and always ends
with the next zero passage
ouT 4 U398— 3
U393 952.002=__
. n399
Setpoint, unwobbled .
P 0% [o B Wobble signal
U390 (0) IN ouT T
“o-
EK , o { KO590>
t 1
« Setpoint, wobbled
! >\.|; K059 >
USiQ?
-U393
U394 ?
Wobble - synchronizing output
Synchronizing signal
to slave
B0560 >
¢—— 0.5*TwW —— P« <1> at U395 = 360:
Synchronizing signal from master is not taken notice
of (freewheeling wobbling).
T [ 2 3 4 5 6 [ 7 [ 8

Free blocks: Wobble generator
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