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MC33035

MC33035

MOSFET
MC33035

MC33035 60º/300º
120º/240º

 10 30

6.25

3 MOSFET

60º/300º 120º/240º
MOSFET

MC33035M -40° – +85°C SOP24 
MC33035P -40° – +85°C DIP24 
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VCC 40 V 
3 4 5 6 22 23 — Vref V 

IOSC 30 mA 
11 12 1 VIR -0.3  Vref V

2 IOUT 10 mA 
9 15 VSENCE -0.3 5.0 V

VCE(FAULT) 20 V 
ISINK(FAULT) 20 mA 

1 2 24 VCE(top) 40 V 
1 2 24 ISINK(top) 50 mA 

VC 30 V 
19 20 21 IDRV 100 mA 

P
@TA=85°C 

M
@TA=85°C 

PD

R JA

PD

R JA

867
75

650
100

m/W
°C/W

m/W
°C/W

TJ 150 °C 
3 TA -40 +85 °C

Tstg -65 +150 °C

VCC=VC=20V RT=4.7K CT=10nF, TA=25°C

     

Iref=1.0mA
TA=25°C
TA=-40° +85°C

Vref

5.9
5.82

6.24
—

6.5
6.57

V

VCC=10V 30V Iref=1.0mA Regline — 1.5 30 mV 
Iref=1.0mA 20mA Regload — 16 30 mV 

4 ISC 40 75 — mA 

Vth 4.0 4.5 5.0 V 

     

TA=-40°C +85°C VIO _ 0.4 10 mV 

TA=-40°C +85°C IIO _ 8.0 500 nA 
TA=-40°C +85°C IIB _ -46 -1000 nA 

VICR  (0V to Vref)  V 
Vo=3.0V, RL=15k AVOL 70 80 — dB 

CMRR 55 86 — dB 

Vcc= Vc=10V 30V PSRR 65 105 — dB 

RL=15K
RL=15K Vref

VOH

VOL

4.6
—

5.3
0.5

—
1.0

V

1. -0.3V
2. -0.3V Vref
3.
4.
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fosc 22 25 28 kHz
fosc/ V — 0.01 5.0 % 
VOSC(P) — 4.1 4.5 V 
Vosc(v) 1.2 1.5 — V 

     
3 4 5 6 7 22 23

VIH

VIL

3.0
—

2.2
1.7

—
0.8

V

4 5 6
VIH=5.0V
VIL=0V

IIH
IIL

-150
-600

-70
-337

-20
-150

µA

/ 60º/120º 3 22 23
VIH=5.0V
VIL=0V

IIH
IIL

-75
-300

-36
-175

-10
-75

µA

VIH=5.0V
VIL=0V

IIH
IIL

-60
-60

-29
-29

-10
-10

µA

     
Vth 85 101 115 mV 

VICR — 3.0 — V 
IIB — -0.9 -5.0 µA 
     

(Isink=25mA) VCE(sat) — 0.5 1.5 V 
(VCE=30V) IDRV (leak) — 0.06 100 µA 

(CL=47pF, RL=1.0k)
tr
tf

—
—

107
26

300
300

ns

(Vcc=20V, Vc=30V, Isource=50mA) 
Vcc=20V, Vc=30V, Isink=50mA) 

VOH

VOL

(VCC-2.0)
—

(VCC -1.1) 
1.5

—
20

V

(CL=1000 F)
tr
tf

—
—

38
30

200
200

ns

(Fault) (Isink=16mA) VCE(sat) — 225 500 V 
(Fault) (VCE=20V) IFLT (leak) — 1.0 100 µA 

(Vcc Vc ) Vth (on)

VH

8.2
0.1

8.9
0.2

10
0.3

V

17 Vcc=Vc=20V
17 Vcc=20V Vc=30V
18 Vcc=Vc=20V
18 Vcc=20V Vc=30V

Icc —
—
—
—

12
14
3.5
5.0

16
20
6.0
10

mA
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8

1 2 24 BT, AT, C T

3
Fwd/Rev 

/ /

4 5 6 SA, SB, SC

7
Output Enable 

8
Reference Output  CT

9
Current Sense Noninverting 
Input 15 100mV

10
Oscillator

RT CT

11 
Error Amp Noninverting 
Input

12
Error Amp inverting Input  

13
Error Amp Out / PWM Input  

/PWM

14 Fault Output  0 100mV 9
15

15
Current Sense Inverting 
Input 100mV

16
Gnd

17 VCC
IC VCC 10V 30V

18 VC
VOH VC

10V 30V

19 20 21 CB, BB, AB

22 60°/120° Select  
60°/120°

60° 120°

23
Brake

MC33035

MC33035

MC33035

MC33035
60°/120° 60° 120°

19 36 38 39 43 45 46
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19 36

4 5 6

2.2V TTL MC33035
60°/120° 22 MC33035 60° 120° 240° 300°

6 60
/ 3

100 (AT AB BT BB CT

CB)
/ 7 25µA

23
EMF

40k 20

11 12 13
80dB 0.6MHz Vref

31 35

RT CT CT 8 RT

4.1V 1.5V
20 30kHz 1

CT CT

PWM 21

RS

36 Q4 Q5 Q6 9
15 100mV 3V 100mV

PWM

Istator(max)

0.1
Rs = 
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20.
2 3

4      
60° 120°       

SA SB SC SA SB SC

/
AT BT CT AB BB CB

1 0 0 1 0 0 1 1 0 0 0 1 1 0 0 1 1 
1 1 0 1 1 0 1 1 0 0 1 0 1 0 0 1 1 
1 1 1 0 1 0 1 1 0 0 1 0 1 1 0 0 1 
0 1 1 0 1 1 1 1 0 0 1 1 0 1 0 0 1 
0 0 1 0 0 1 1 1 0 0 1 1 0 0 1 0 1 
0 0 0 1 0 1 1 1 0 0 0 1 1 0 1 0 1 

5
/

=1 

1 0 0 1 0 0 0 1 0 0 1 1 0 1 0 0 1 
1 1 0 1 1 0 0 1 0 0 1 1 0 0 1 0 1 
1 1 1 0 1 0 0 1 0 0 0 1 1 0 1 0 1 
0 1 1 0 1 1 0 1 0 0 0 1 1 0 0 1 1 
0 0 1 0 0 1 0 1 0 0 1 0 1 0 0 1 1 
0 0 0 1 0 1 0 1 0 0 1 0 1 1 0 0 1 

5
/

=0 

1 0 1 1 1 1 X X 0 X 1 1 1 0 0 0 0 
0 1 0 0 0 0 X X 0 X 1 1 1 0 0 0 0 

6
=0

1 0 1 1 1 1 X X 1 X 1 1 1 1 1 1 0 
0 1 0 0 0 0 X X 1 X 1 1 1 1 1 1 0 

7
=1

V V V V V V X 1 1 X 1 1 1 1 1 1 1 8
V V V V V V X 0 1 X 1 1 1 1 1 1 0 9
V V V V V V X 0 0 X 1 1 1 0 0 0 0 ( 10)
V V V V V V X 1 0 1 1 1 1 0 0 0 0 ( 11)
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1. V=     X= 
    2. 3 4 5 6 7 22 23 TTL 9 15 100mV

0 <85mV 1 >115mV
    3. (0)
    4. 60°/120° 22 1 60° 22 0

120°
    5. 60° 120°
    6. =0 Fault
    7. =1 Fault
    8.  60° 120° =1 Fault
    9. =1 =0 Fault
   10. =0 =0 Fault
   11. Fault

6.25V 8
20mA IC 22

Vref–VBE 6.25V
NPN 1

IC IC
IC VCC VC 9.1V

MOSFET RDS(ON)

4.5V 1
Fault

16mA LED
TTL/CMOS Fault
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1)
2) Output Enable (0)
3) Current Sense Input 100mV
4)
5)

Fault RC
23

CDLY

Fault
CDLY

1 2 24 NPN 30V 50mA
24 25

19 20 21 N NPN 26 27
28 29 100mA VC 18

VCC VCC 20V

16 15

IC 170°C IC

tDLY � RDLY CDLY In� Vref – (IIL enable RDLY)

Vth enable – (IIL enable RDLY)
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36
MOSFET

Y Y

RC RS

EMF
37 0°C 360°C 360°C

720°C 50%

R  + R

VM + EMF
I =

36.
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VM

Fault Output Output Enable RDLY CDLY

Output Enable PNP
R1 RDLY CDLY
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MC33035 MC33035
39 MC33039 MC33039 MC33035 6.25

8 MC33039 MC33035
MC33039

MC33039 R1 C1 MC33039 5
MC33035

MC33035 13 PWM MC33035
TMOS MOSFET 3

39 120/240 MC33035 22 J2

60/300
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MC33035 60°/120°
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MC33035 46 MC33035
MC33035 H 100 /
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(DIP24)
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