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MC33039/D

MC33039, NCV33039

Closed Loop Brushless
Motor Adapter

The MC33039 is a high performance closed−loop speed control
adapter specifically designed for use in brushless DC motor control
systems. Implementation will allow precise speed regulation without
the need for a magnetic or optical tachometer. This device contains
three input buffers each with hysteresis for noise immunity, three
digital edge detectors, a programmable monostable, and an internal
shunt regulator. Also included is an inverter output for use in systems
that require conversion of sensor phasing. Although this device is
primarily intended for use with the MC33035 brushless motor
controller, it can be used cost effectively in many other closed−loop
speed control applications.

Features

• Digital Detection of Each Input Transition for Improved Low Speed
Motor Operation

• TTL Compatible Inputs With Hysteresis

• Operation Down to 5.5 V for Direct Powering from MC33035
Reference

• Internal Shunt Regulator Allows Operation from a Non−Regulated
Voltage Source

• Inverter Output for Easy Conversion between 60°/300° and
120°/240° Sensor Phasing Conventions

• Pb−Free Packages are Available
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MAXIMUM RATINGS

Rating Symbol Value Unit

VCC Zener Current IZ(VCC)
30 mA

Logic Input Current (Pins 1, 2, 3) IIH 5.0 mA

Output Current (Pins 4, 5), Sink or Source IDRV 20 mA

Power Dissipation and Thermal Characteristics
Maximum Power Dissipation @ TA = + 85°C
Thermal Resistance, Junction−to−Air

PD

R�JA

650
100

mW
°C/W

Operating Junction Temperature TJ +150 °C

Operating Ambient Temperature Range
MC33039
NCV33039

TA

−40 to +85
−40 to +125

°C

Storage Temperature Range Tstg −65 to +150 °C

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.

ELECTRICAL CHARACTERISTICS (VCC = 6.25 V, RT = 10 k, CT = 22 nF, TA = 25°C, unless otherwise noted)

Characteristic Symbol Min Typ Max Unit

LOGIC INPUTS

Input Threshold Voltage
High State
Low State
Hysteresis

VIH

VIL

VH

2.4
−

0.4

2.1
1.4
0.7

−
1.0
0.9

V

Input Current
High State (VIH = 5.0 V)

φA

φB, φC

Low State (VIL = 0 V)
φA

φB, φC

IIH

IIL

− 40
−

− 190
−

− 60
− 0.3

− 300
− 0.3

− 80
− 5.0

− 380
− 5.0

�A

MONOSTABLE AND OUTPUT SECTIONS

Output Voltage
High State

fout (Isource = 5.0 mA)
φA (Isource = 2.0 mA)

Low State
fout ( I

o3w Statsink0 8 112.0252 041.874 53m4.13859 Tc
( ut)Tj
8 Cφ ( I V

20
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Figure 1. Typical Three Phase, Six Step Motor Application
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ORDERING INFORMATION

Device Operating Temperature Range Package Shipping†



SCALE 1:1

XXXXXXXXX
AWL

YYWWG



C 1.35 1.75 0.053 0.069
D 0.33 0.51 0.013 0.020
G 1.27 BSC 0.050 BSC
H 0.10 0.25 0.004 0.010
J 0.19 0.25 0.007 0.010
K 0.40 1.27 0.016 0.050
M 0  8  0  8  
N 0.25 0.50 0.010 0.020
S 5.80 6.20 0.228 0.244

−X−

−Y−

G

MYM0.25 (0.010)

−Z−

YM0.25 (0.010) 4 0 l
S 1 0 131 0 0414.309 cm 0 0220 -8.561 l
S 1 0 1721.7752 -10.602 cm 0 0 m
0 12.813 l
S 1 0 0 1 -5129 0 TD
(X)T m
0 12.813 l
S 1 0 0 1 -177.813 12.813 cm 0 0 m
87.307 0 l
8605245.813 12.813 cm 0 0 m
87.307 0 l
844989 0813 12.813 cm 0 0 m
876 4 0 51m 0 0 m
876 4 0 51m0m 0 0 m
-5M0 . 2 5  8 4 
 / T 2 )
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