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Sensor

Speed-proportional rectangular
pulse for external speed monitor-
ing of fan motor

2 pulses per revolution
Open-Collector signal output
Extremely wide operating voltage
range (5 ... 60 V)

/2
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Signal

Easy adaptation to user interface
Connection via separate lead
The sensor signal also serves as a
major comparison variable for set-
ting and maintaining the desired

speed for interactive or controlled
cooling with one or several inter-

connected fans.

Electrical connection Signal data o ¢ |2 5 c
B 5 | 8| g 3 |2
o =y = & - | &8 X 2
d g8 |%. 5% |5,E
re +Up o 2 = o -5) = IoRs) . g g
blue (black) -0V Ground § g % g g % g g% Gg-‘ £ 8
- n> O n>D O 0> a9 | w
white (yellow) Ra | +Uss Vv DC mA Vv DC mA | VDC mA Page
<+ lsink Us
— 255 N/2 <2 | 30 max. 30 | 2 16
255 H/2 <04 30 0 max. 30 | 2 16
252 N/2 <0.4 < 30 0 max. 30 16
Ra = UBs —Usiow
21 405 F/2 A 30 0 | 4-30 | <2 |17
All voltages meaéured to ground. _ 412 E/2 H <04 1 30 0 4-30 | <2 17
External load resistance Ra from Us to Ugs required.
405 /2 <04 1 30 0 4-30 <2 17
412 /2 <04 1 30 0 4-30 < 17
414 /2 <04 1 30 0 4-30 < 17
. 414 /2 H <04 1 30 0 4-30 <2 17
Signal output voltage
12 F/2 <04 1 4- 2 1
Us Us rign! ‘ 512 F/ <0 30 0 30 | = 8
612 F/2 <04 1 30 0 4-30 <2 19
ﬁ US Low t
: ; 614 N/2 M <04 2 28 0 4-30 <4 20
14 *‘¢t2 »‘ I I ==
| |
1 rpm } 8412 N/2 GL <04 2 28 0 4-30 < 23
} | 8412 N/2 GM <04 2 28 0 4-30 < 23
! i 8412 N/2 G <04 2 28 0 | 4-30 |= 23
Fan speed : - 8414 N/2 GL <04 2 | 28 0 | 4-30 |= 23
ma.
n } i . 8414 N/2 GM <04 2 28 0 4-30 < 23
|
, \ : 8414 N/2 G <04 2 28 0 | 4-30 |=< 23
ﬁ n min | | t
1 8414 N/2 <04 2 28 0 4-30 < 23
—
8312 /2 HL <04 2 30 0 4-30 = 25
Signal symmetry [ta, t2] = 0.8 ... 1.2 8314 /2 <04 2 30 0 | 4-30 |= 25
Signal frequency [F] = 2 x n/60 Hz 8318 /2 <04 2 30 0 4-30 | < 25
8318 /2 HL <04 2 30 0 4-30 | = 25
3412 N/2 GL <04 2 28 0 4-28 < 26
3412 N/2 GM <04 2 28 0 4-28 < 26
3412 N/2 G <04 2 28 0 4-28 < 26
3412 N/2 GHH <04 2 28 0 4-28 < 26
Attention: With these fan options, deviations in 3414 N/2 GH <0.4 2 28 0 4-28 | <4 26
regard to temperature range, voltage range and
power consumption are possible compared with 331272 4 2 30 0 4-30 | = 28
standard fan data. 3318 /2 <04 2 30 0 | 4-30 |= 28
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PAPST

Available on request:
Galvanically separated sensor
signal circuit
Varying voltage potentials for
power and logic circuit.

onlinecomponents.com
Signal data . 5] - Signal data L | = g c
= E | ; | 8 3 |2 T = § | 8 3 |2
5 2 |5 =gz | = |2 5 2 |5 =gz |2 |2
@ 5 |® S | o2 = 8 D S | S | 8> = 3
= = = = - 9 @ = = = = - O 8 )
9 = 5 s S 32 8 | O g = 5 25 S | 32 8 | O
g 2 B |Ef £ |38 |Ei|s & 25 2 |22 2 B8 |Ef|T
= a3 O | a3 o |68 | a5 | & = a3 O |®3 o |»8 | adz | &
DC mA VvV DC mA | VDC mA Page DC mA Vv DC mA | VDC mA Page
4412 F/2 GL <04 2 30 0 4-30 | = 29 7112 N/2 2 60 0 =60 <20 | 39
4412 F/2 GML <04 2 30 0 4-30 29 7114 N/2 = 2 30 0 = <20 | 39
4412 F/2 M <04 2 30 0 4-30 | =4 29 7118 N/2 <04 2 60 0 =60 <20 | 39
4412 F/2 <04 2 30 0 4-30 | =4 29
6224 N/2 4 30 0 <30 <20 | 41
4414 F/2 L <04 2 30 0 4-30 | =4 29
6248 N/2 <04 60 0 <30 <20 | 41
4414 F/2 M <04 2 30 0 4-30 | =4 29
4414 F/2 G <04 2 30 0 4-30 | =4 29 DV 6224 /2 <04 2 30 0 =60 <20 | 43
4414 F/2 <04 2 30 0 4-30 | =4 29
6448 /2 4 60 0 =60 <20 | 45
4418 F/2 <04 2 30 0 4-30 | =4 29
6448 /12 T <04 60 0 =60 <20 | 45
4312 N/2 H <04 2 30 0 4-30 | =4 30
RL 90-18/12N/2 <04 2 30 0 4-30 | <4 46
4312 /2 <04 2 30 0 4-30 | =4 31 RL 90-18/14N/2 <04 2 30 0 4-30 | <4 46
4314 /2 G <04 2 30 0 4-30 | =4 31
RG 90-18/12N/2 <04 30 0 4-30 | <4 47
4314 /2 <04 2 30 0 4-30 | =4 31
RG 90-18/14N/2 <04 30 0 4-30 | <4 47
4318 /2 G <04 2 30 0 4-30 | =4 31
4318 /2 M <04 2 30 0 4-30 | =4 31 RG 125-19/14N/2 4 30 0 4-30 | <4 48
4318 /2 <04 2 30 0 4-30 | =4 31 RG 125-19/18N/2 | <0.4 60 0 4-30 | <4 48
4212 N/2 GN <04 2 30 0 4-30 | =4 33 RG 160-28/14N/2 | <0.4 2 30 0 4-30 | =20 | 49
4214 N/2 GN <04 2 30 0 4-30 | =4 33
4214 N/2 H <04 2 30 0 4-30 | =4 33
4218 N/2 GN <04 2 30 0 4-30 | =4 33
4212 /2 M <04 2 30 0 4-30 | =4 34
4212 /2 <04 2 30 0 4-30 | =4 34
4212 /2 H <04 2 30 0 4-30 | =4 34
4214 /2 <04 2 30 0 4-30 | =4 34
4214 /2 H <04 2 30 0 4-30 | =4 34
4218 /2 <04 2 30 0 4-30 | =4 34
4218 /2 H <04 2 30 0 4-30 | =4 34
4184 N/2 X <04 2 30 0 4-30 | =4 35
4184 N/2 XH <04 2 30 0 4-30 | =4 35
Attention: With these fan options, deviations in
SN al £ 2 = =0 regard to temperature range, voltage range and
5114 N/2 =04 2 60 0 | =60 =20 | 38 power consumption are possible compared with
5118 N/2 <04 60 0 =60 <20 | 38 standard fan data.
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Sensor

Us

f

Signal

Speed-proportional rectangular

ing of fan motor

2 pulses per revolution
TTL-compatible

Integrated pull-up resistor
Connection via separate lead

/12

THE ONLINE DISTRIBUTOR OF ELECTRONIC COMPONENTS.

pulse for external speed monitor-

The sensor signal also serves
as a major comparison variable
for setting and maintaining the
desired speed for interactive or
controlled cooling with one or
more interconnected fans.

Electrical connection Signal data 8 5 -
™~ 5 =
— c — c 3
red +Ug g . :g g _ :g % 3 §
blue (black) _ 0V Ground 8 23 T 2 % T g E 'Z
= QO o [O%) o o £ ©
) ~ wn> (@] 0D (@] (oL, 2 L
hite yellow) Us v DC mA v DC mA mA Page
+ lsink I'source >
614 N/12 GM 1 2.5-5.5 20
618 N/12 N = 2.5-5.5 1 20
8312 /12 <04 1 2.5-5.5 1 1 25
All voltages measured to ground. 8314 /12 <04 1 2555 1 1 25
8314 /12 H <04 1 2.5-5.5 1 1 25
8318 /12 HL <04 1 2.5-5.5 1 1 25
8318 /12 H <04 1 2.5-5.5 1 1 25
Signal output voltage
3318 /12 H <04 1 2.5-5.5 1 1 28
US H\gh‘ |
4412 F/12GML | <0.4 1 2.5-5.5 1 1 29
Us Low t 4412 F/12 GM <04 1 2.5-5.5 1 1 29
: 4414 F/12 <0.4 1 2.5-5.5 1 1 29
St "¢t »‘ } } —
U 2 ‘ 4418 F/12 <04 1 2.5-5.5 1 1 29
~~—— 1 rpm ———> }
! | 4312 /12 L <0.4 1 2.5-5.5 1 1 31
|
: : 4312 /12 M <04 1 2.5-5.5 1 1 31
Fan speed 1 ! 4314 /12 <0.4 1 2555 1 1 31
| I Nmax
/— 4318 /12 <0.4 1 2.5-55 1 1 31
|
|
N mi I
TR ‘ \ t 4212 /12 L <0.4 1 2.5-5.5 1 1 34
= 4212 /12 <0.4 1 2.5-5.5 1 1 34
) 4212 /12 H <04 1 2.5-5.5 1 1 34
Signal symmetry [t1, t2] = 0.8 ... 1.2 S <0 4 1 P 1 1 -
) 3 _
Signal frequency [F] = 2 x n/60 Hz - T
4214 /12 H <0.4 1 2.5-5.5 1 1 34
4218 /12 <04 1 2.5-5.5 1 1 34
4218 /12 H <04 1 2.5-5.5 1 1 34
4182 N/12 X <04 1 2.5-5.5 1 1 35
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regard to temperature range, voltage range and
power consumption are possible compared with

standard fan data.
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PAPST

Available on request:
Galvanically separated sensor
and signal circuit
Varying voltage potentials for
power and logic circuit.

onlinecomponents.com
Electrical connection Signal data 8 | & -
X _
g 3| g |3 |g
=) P =) - =
s G S| © S | % |2
oz = o5 = -2 kS
blue (black) _ovG d ) o 3 ° a2 ko] =
/ MOTOR roun g 5o 5 5.5 5 | &= |5
= n>D o n> o 0o w
SENSOR white (yellow) Us
VvV DC mA Vv DC mA mA Page
<+ lsink I'source =
5118 N/12 <04 2 2555 1 <20 38
7118 N/12 <04 2 2555 1 <20 39
7214 N/12 <04 2 2555 1 <20 40
All voltages measured to ground.
6224 N/12 M <04 2 2555 1 <20 41
6248 N/12 <04 2 2555 1 <20 41
6248 N/12 T <04 2 2555 1 <5 41
Signal output voltage
DV 6224 /12 <04 2 45-525 2 <12 43
Us Us High! ‘ DV 6248 /12 <0.4 2 45525 2 | <12 | 43
ﬁ Us Low I | | | | | ||||||||| t 6424 /12 H <04 2 2555 1 <20 45
|
¢t1»‘¢t2»‘ } } = RG 125-19/12N/12 <04 1 2555 1 =<1 48
-~ 1rpm—— > i RG 125-19/14N/12 | <0.4 1 2555 1 <1 48
|
|
} } RG 160-28/12N/12 <04 2 2555 1 <5 49
Fan speed 1 : RG 160-28/18N/12 | <0.4 2 2555 1 <20 | 49
} I Nmax
n } | RER 160-28/12N/12 <04 2 2555 1 <5 53
ﬁ N min : i : RER 160-28/18N/12 | <0.4 2 2555 1 | =20 | 53
Attention: With these fan options, deviations in
Signal symmetry [t1, t2] = 0.8 ... 1.2 regard to temperature range, voltage range and
Signal frequency [F] = 2 x n/60 Hz power consumption are possible compared with

standard fan data.

61

Sensor Signal

Intelligent Fans


http://www.onlinecomponents.com/

Alarm signal for speed monitoring Low signal when speed limit

Signal output via open collector is not reached.

E— The fan emits a high continuous After elimination of fault, the fan
signal during trouble-free returns to its desired speed,;
operation within the permissible the alarm signal reverts to high

voltage range

Alarm Signal /17

onlinecomponents.com

THE ONLINE DISTRIBUTOR OF ELECTRONIC COMPONENTS.

Electrical connection n Supply Voltage
B
red
] t
-0 roun
wolet Type VARIOFAN witt e :
temperature sensor *} ta }‘ Speed
n | | N>ng n=ng n>ng
| q {
+Usa | . ! blocked :
Ua ﬁ ‘ dislicy } n=0min" i t
source™ . : } } —
| I | |
Uga-U | ' Alarm Signal! [
Ra = BfSINKALow U, Ui iU gnall ‘
ﬁ UALow t
=
All voltages measured to ground. t2 = Alarm signal suppression during start-up
External load resistance Ra from Ua to Uga required. *n < speed limit ng by braking or blocking.
With VARIOFANSs with external temperature sensor for controlling the motor
speed, the NTC sensor is not included in the scope of delivery.
Temperature sensor LZ 370, see Accessories.
&
Alarm signal : o )
data 2 5 28 2 £ @ 5
53 5T T < 2 o > bt a
£ e = £x o g g g ES K Z € S
3o 2 2 8% 2 2 °o g5 3 2 = 14
o 5 5 =] 35 59 =] o 5
3 .- g: | EE % gt E8 | 5 | E 2% <
= <8 o o= <8 $) of | <8 =% < §) 7 &
VDC mA VvV DC mA VvV DC mA S min-t Page
8318/17 <04 n<nG 2 60 n>nG 0 <60 50 <15 & 1500 £100 | 25
3312/17 <04 n<nG 2 60 n>nG 0 <60 20 <15 & 1500 £100 | 28
3318/17 H <04 n<nG 2 60 n>nG 0 <60 20 <15 & 1500 £100 | 28
4312/17 L <04 n<nG 2 60 n>nG 0 <60 20 <15 & 850 + 100 | 31
4314/17 <04 n<nG 2 60 n>nG 0 <60 20 <15 & 1150 + 100 | 31
4318/17 <04 n<nG 2 60 n>nG 0 <60 20 <15 & 850 +£100 | 31

Attention: With these fan specials, deviations as regards temperature range,

* After switching on UB

voltage range and power consumption are possible compared with standard fans.
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Available on request:

With integrated signal latching Galvanically isolated for
for subsequent recognition of maximum device safety;
short-time faults Defects in the power circuit do
Alarm circuit open collector or TTL not affect the alarm circuit.
o
Alarm signal i - : o @
i e TN g4 | = 1= 0 5
5 3 = T < D > = o
Q <« .. CLS .. . oo gc o = =
55 5 5 E 5 5 8 e T s | E 5
S = = S = Boll [SIPN) g5 ° = = 2
o ERQ S S o ERQ S S 8 EQ 1S £ © @ °
& 58§ 5| 8% 5 3 | 82 | 3% 8 5| 2 g
= <> o (ST <> o (SIR] <> =5 < o n i
VvV DC mA v DC mA VvV DC mA S min-t Page
4312/17 MV <0.4 n<nG 2 60 n>nG 0 <60 20 <15 E 1500 +100 | 32
VARIOFAN
4312/17 V <04 n<nG 2 60 n>nG 0 =60 20 =15 & 1500 £100 | 32
VARIOFAN
4314/17 V <04 n<nG 2 60 n>nG 0 <60 20 <15 E 1150 £100 | 32
VARIOFAN
4318/17 V <0.4 n<nG 2 60 n>nG 0 <60 20 <15 & 850 £100 | 32
VARIOFAN
5112 N/17 <04 n<nG 2 60 n>nG 0 <60 20 <15 S 1250+ 50 | 38
7114 N/17 <04 n<nG 2 60 n>nG 0 =60 15 =15 & 1330+ 60 | 39
DV 6224/17 <04 n<nG 2 60-28 n>nG 0 =60 10 10 £4 & 1900 £100 | 43
RG 125-19/14N/17 | <0.4 n<nG 2 60 n>nG 0 =60 20 =15 & 1500 £100 | 48
RER 100-25/12/17 | <0.4 n<nG 2 60 n>nG 0 <60 20 <15 B 1150 £100 | 51

. .
Attention: With these fan specials, deviations as regards temperature range, After switching on UB

voltage range and power consumption are possible compared with standard fans.
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Alarm Signal /19

onlinecomponents.com
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Alarm signal for speed monitoring High signal when speed limit is

Signal output via open collector not reached.

The fan emits a low continuous After elimination of fault, the fan
signal during trouble-free opera- returns to its desired speed,;
tion within the permissible voltage the alarm signal reverts to low.
range.

Electrical connection Us Supply Voltage
+Up ﬁ t
-0V Ground 1 ==
-t = Speed
n I In>ng n>ng n>ng
! I I
! I I
* lock
= T J Pooee A1
Us ; ; |
source™ | | | ==
| | |
| Alarm Signal | |
| | - |
R, = UBA —UaLow Ua Carigh=UsA
IsINK
ﬁ UALow t
=>
All voltages measured to ground. t2 = Alarm signal suppression during start-up
External load resistance Ra from Ua to Uga required. *n < Speed limit ng by braking or blocking.
Available on request:
With integrated signal latching for subsequent Galvanically separated for max. device safety;
recognition of short-term faults defects in power circuit have no effect on the
Alarm circuit open collector or TTL alarm circuit.
o
Alarm signal = & o )
data U2 _5 = 2 = o S
> - > T © < D = > = s
9. < . 9 < .. aq o 9 €< ®© .. = =
=) S 5 52 S S 2> = 9] S £ 9
(S g g oo o S oo 25 ° o = 2
o EQ S S o ERQ B S 8 ER = € =l 9] °
g 3= 5 6 | 8% 5 53 | 3% k= 3 5 g 5
F <5 @) o5 <> o (SJR% <3 =3 < o ) &
VvV DC mA VvV DC mA VvV DC mA S min-t Page
8314/19 H <0.4 n>nG 2 60 n<nG 0 <60 20 <15 & 1500+100 | 25
4312/19 <0.4 n>nG 2 60 n<nG 0 <60 20 <15 & 1500+100 | 31
4212/19 M <0.4 n>nG 2 60 n<nG 0 <60 20 <15 & 1500+100 | 34
4214719 <0.4 n>nG 2 60 n<nG 0 <60 20 <15 & 1500+100 | 34
7214 N/19 <0.4 n>nG 2 60 n<nG 0 4.5-60 10 10+4 & 1800+ 20 | 40
DV 6224/19 <0.4 n>nG 2 =28 n<nG 0 16-28 10 10+4 & 1900+100 | 43

Attention: With these fan specials, deviations as regards temperature range,

* After switching on UB

voltage range and power consumption are possible compared with standard fans.
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Alarm signal for speed monitoring Low signal when speed limit is
Signal output for open collector not reached

The fan emits a high continuous After elimination of fault, the fan
signal during trouble-free opera- returns to its desired speed,;
tion within the permissible voltage the alarm signal reverts to high.
range.

Alarm Signal [37

Alarm Signal

Intelligent Fans

onlinecomponents.com
Electrical connection U Supply Voltage
B
. A t
blue
-0V Ground
Temperature sensor -ty -
1o Speed
n } 'n>ng ‘ n>ng
! I
U ﬁ : *) blocked |
= Ua | n=0min’" | t
source’
: ! ! =
|
| | |
Usa-U I R
Ras "l ! | Alarm Signal
Ua ! UaHigh | |
ﬁ UALow t
=g
All voltages measured to ground t2 = Alarm signal suppression during start-up
External load resistance Ra from Ua to Uga required. *n < Speed limit ng by braking or blocking.
Optional lieferbar:
Alarm circuit TTL compatible
&
Alarm signal = & L o)
data : s £ | 25 E 0 5
53 5K, T < 2 - b =
g5 g = g ¢ = g2 ES & c | E 5
3s £ S 82 S S| 83 g< 3 g | = 2
@ ERQ 5 B £ 5 5 8 £ .0 £ 5 ? °
o 5= c c x 5= c c 35 5= é x 5 (= o) c
= 85 o SE= 883 S S 3 835 < < S o <
= <> O (O <> O © Y <> =5 << O n L
VvV DC mA VvV DC mA VvV DC mA S min-t Page
612N/37GNV <0.4 n=nG 2 28 n>nG 0 <28 10 <1 i3 0 21
8412N/37GMLV <0.4 n=nG 2 28 n>nG 0 <28 10 <1 i3 0 24
3412N/37GMV <0.4 n=nG 2 28 n>nG 0 <28 10 <1 i3 0 27
3412N/37GV <0.4 n=nG 2 28 n>nG 0 <28 10 <1 i3 0 27

. ) . i * After switching on UB
Attention: With these fan specials, deviations as regards temperature range,

voltage range and power consumption are possible compared with standard fans.
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Alarm signal for speed monitoring High signal when speed limit is

Signal output via open collector not reached.

The fan emits a low continuous After elimination of fault, the fan
signal during trouble-free opera- returns to its desired speed,;
tion within the permissible voltage the alarm signal reverts to low.
range.

Alarm Signal /39

onlinecomponents.com
Electrical connection Us Supply Voltage
ﬁ !
red ‘ t
+Up 1
blue I I ==
-0V Ground
o n 1 1 Speed
| | ‘ n>ng
ﬁ | *) blocked }
_ i1
} } n=0min t
white + .
o [Ra | +UgA | | | f
<+ lsink U - - | i ==
A [ ~ IAlarm Signal
I'source™ UA I ‘ A
! I UaHigh
Ra = UBA—UaLow ﬁ | UALow t
IsINK
—
All voltages measured to ground t2 = Alarm signal suppression during start-up
External load resistance Ra from Ua to Upa required. *n < Speed limit ng by braking or blocking
o
Alarm signal = & o . o
data L2 _& £k 25 = o 5
5 3 S I T < 9D > - a
&< - &< g s ES & = =
5D g g 52 5 5 8> £g © 5 £ c
o = = o =) = ! o g3 = =) = 3
g - 2L | EE B 2¢ | ES < E - =
g 82 5 5% | =% 5 5§z | 8% 8% 3 5 2 s
- <> O (& <> o (S <> =o < O %) iy
VvV DC mA VvV DC mA Vv DC mA S min-t Page
3412N/39 H <05 n>nG 2 28 n=nG 0 <28 10 <1 i3 0 26
4418F/39 <05 n>nG 2 28 n=nG 0 <28 10 <1 i3 0 29

* After switching on UB

Attention: With these fan specials, deviations as regards temperature range,
voltage range and power consumption are possible compared with standard fans.
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TURBOFAN

TD motors with excellent control
response and high speed range for
air and pressure demands.

Speed control and drive elec-
tronics fully integrated in the fan
hub.

onlinecomponents.com
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TD fan drive

The motor technology of the PAPST
TURBOFAN is treading new paths in
fan construction. With TD motors, the
fans can be operated within an ex-
tremely wide speed range with high
precision speed control.

The extremely compact drive unit with
microprocessor controlled motor
manager and FET power output stage,
is equipped with an internal speed
controller. This means maximum
flexibility for the user as the fan can be
either voltage or speed controlled.
The output stage can also be de-ener-
gized (motor enable) or the actual
speed monitored via an open collector
frequency output.

Description
DC fans with 3-phase, electroni-
cally commutated drive
Extremely efficient motor elec-
tronics : Power and control circuit
are space-savingly mounted on
only one PCB
Microprocessor-controlled motor
management. High operating effi-
ciency thanks to FET output stage
Locked rotor protection and peak
current limiter.
Designed for maintenance-free,
long-term continous operation
With NTC connection for tempera-
ture-controlled fan operation
Available on request:
Selectable direction. In reverse
operation the fan reaches speed-
dependent 75% of its maximum fan
performance
Available on request:
Additional motor control input for
braking

PAPST

For load-dependent speed control
With highly intelligent motor man-
agement and with higher power
and speed ranges for sophisti-
cated high-end cooling applica-
tions.

Versions
Type T with external NTC connec-
tion for temperature-controlled fan
operation
Type | with NTC connection inte-
grated in the rotor hub for tempera-
ture-controlled fan operation.
Type A: Speed setting via control
voltage. Simple speed control via
separate DC low voltage interface
(0-10 VDC).

>
3
8
I
I
1
|
]
1
]
]

Speed —

o

0 min Control voltage — max

Type P: Speed setting via PWM
signal which is user generated via
a standard interface as a control
variable.

PWM signal: 2 kHz (0-100%).

max.
L
L
20% PWM =
e / Y
3 — t —I =
% L % = t
g : -
K / 2 v —(80% PWMra- )
U UL
L - t
Pulse width — -
0 N

100 90 80 70 60

50 40 30 20 %PWM 0
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