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A Schlumberger Company

MAT7392
DC Motor Speed
Control Circuit

Linear Division Special Functions

Description

The uA7392 is designed for precision, closed loop, motor
speed control systems. It regulates the speed of capstan
drive motors in automotive and portable tape piayers and
is useful in a variety of industrial and military control appli-
cations, e.g., floppy disc drive systems and data cartridge
drive systems. The device is constructed using the
Fairchild Planar Epitaxial process.

The uA7392 compares actual motor speed to an externally
presettable reference voltage. The motor speed is deter-
mined by frequency to voltage conversion of the input sig-
nal provided by the tachometer generator. The result of
the comparison controls the duty cycle of the pulse width
modulated switching motor drive output stage to close the
system’'s negative feedback loop.

Thermal and over voltage shutdown are included for self-
protection, and a stall-timer feature allows the motor to be
protected from burn out during extended mechanical jams.

¢ Precision Performance

® High Current Performance

® Wide Range Tachometer Input

® Thermal Shutdown, Over Voltage And Stall
Protection

¢ Internal Regulator

¢ Wide Supply Voltage Range 6.3 V To 16 V

Absolute Maximum Ratings
Storage Temperature Range

Ceramic DIP
Molded DIP
Operating Temperature Range
Lead Temperature
Ceramic DIP (soldering, 60 s)
Molded DIP (soldering, 10 s)
Internal Power Dissipation’ ~3
14L-Ceramic DIP
14L-Molded DIP
Supply Voltage (V+), Vg,
Vio, Vi
Regulator Output Current, Ig
Voltage Applied to Lead 6
(Tachometer Pulse Timing)

~65°C to +175°C
-65°C to +150°C
-40°C to +85°C

300°C
265°C

1.36 W
1.04 W

24 V
15 mA

70V
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Connection Diagram
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Order Information

Device Code Package Code Package Description
MA7392DV 6A Ceramic DIP
MAT7392PV 9A Molded DIP

Voltage Applied Between Leads 3

and 5 (Tachometer Inputs) t8.0 V
Continuous Current through
Leads 11 and 12 Motor Drive

Cutput ON 03 A
Repetitive Surge Current through
Leads 11 and 12 (Motor Drive ON) 1.0 A
Repetitive Surge Current through
Leads 10 and 11 (Motor Drive OFF) 0.3 A

Notes

1. Ty mex = 150°C for the Molded DIP, and 175°C for the Ceramic DIP.

2. Ratings apply to ambient temperature at 25°C. Above this temperature,
derate the 14L-Ceramic DIP at 9.1 mW/°C, the 14L-Moided DIP at
8.3 mw/°C.

3. Internally Limited.
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Block Diagram
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E:z:::?iial Characteristics Ty = 25°C, V+ = 14.5 V, unless otherwise specified.

Symbol Characteristic Condition Min Typ Max Unit
Voltage Regulator Section (Test Circuit 1)

lcc Supply Current Excluding Current into Lead 11 7.5 10 mA
VReg Regulator Qutput Volitage 4.5 5.0 55 Vv
LINEReg Regulator Cutput Line V+ =10 V to 16 V 6.0 20 mV

Regulation (AVe) V+ =63V to 16 V 12| s0

LOADReq Regulator Output Load lg from 10 mA to 0O 40 my

Regulation (AVg)

Frequency to Voltage Converter Section (Test Circuit 2)

Vin Tachometer (-) Input Bias 2.4 v
Voltage

N Tachometer (+) Input Bias Vg5 =Vj 1.0 10 MA
Current

VDIFF Tachometer Input Positive (Vs -V3) 10 25 50 mVy,p
Threshold

Viy Tachometer Input Hysteresis 20 50 100 mVpp

R Pulse Timing ON Resistance V=10V 300 500 Q

VTH Pulse Timing Switch Threshold 45 50 55 %Vg

t Output Pulse Rise Time 0.3 us

t Output Pulse Fall Time 0.1 us

Vsat.Low Pulse Output LOW Saturation 0.13 0.25 v
(V?)

Vsat-Hi Pulse Output HIGH Saturation 0.12 0.2 v
(Va-V7)

ISource Pulse Output HIGH Source V=10V ~340 | -260 [ -180 HA
Current

sVs Frequency-to-Voltage Conversion | Vey = 0.25 Vg2 0.1 %
Supply Voltage Stability’ Vy=10Vto 16 V

TS Frequency-to-Voltage Conversion | Vgy = 0.25 Vaz 03 %
Temperature Stability® Ta=-40°C to +85°C

Motor Drive Section

Vio input Offset Voltage 20 mv

lig Input Bias Current 0.1 10 uA

CMR Common Mode Range 0.8 25 v

VsaT Motor Drive Output Saturation ly1 =300 mA 1.3 2.0

ILeak Motor Drive Output Leakage Viy=Vip=16 V 5.0 uA

Ip Flyback Diode Leakage Vig=16 V, V41 =0 V 30 MA
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uA7392 (Cont.)
Electrical Characteristics Ta = 25°C, V+ = 14.5 V, unless otherwise specified.

Symbol Characteristic Condition Min Typ Max Unit
Vb Fiyback Diode Ciamp Voltage l11 =300 mA 1.1 1.3 \'
Motor Drive Qutput OFF
Protective Circuits
J-T°C Thermal Shutdown 160 °C
Junction Temperature®

Over Voltage | Overvoltage Shutdown® 18 21 24 \Y

VTH Stall Timer Threshold Voltage® 25 2.9 3.5 Vv

ITH Stall Timer Threshold Current® 0.3 3.0 LA

Notes

1. Frequency-to-voltage conversion, supply voitage stability is defined as:
VEy(18 V) VRy(10 V) | Vey(145 V)
Vg(16 V) V(10 V) Vg{14.5 V)

2. Vgy is the integrated DC output voltage from the puise generator
(Lead 7)

3. Frequency-to-voltage conversion temperature stability is defined as:
VEv(85°C) Vevi-40°C)  Vey(25°C)
Vg(85°C)  Vg(-40°C)  Vg(25°C)

4. Motor Drive circuitry is disabled when these fimits are exceeded. If the
condition continues for the duration set by the external stall timer
components, the circuit is latched off until reset by temporarily opening

the power supply input line.
5. If stall timer protection is not required, lead 14 sheuld be grounded.

x 100%

x 100%

Typical Performance Curves

Overvoitage Shutdown Voltage vs
Junction Temperature

Stall Timer Threshold Voltage vs
Junction Temperature
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Typical Performance Curves (Cont)

Supply Current vs
Supply Voltage
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Tachometer Input Hysteresis vs

Junction Temperature
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Motor Drive Output ON Voltage vs

Ambient Temperature
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Regulator Qutput Voltage vs
Supply Voitage
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Regulator Output Voltage vs
Junction Temperature
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Test Circuits

Test Circuit 1 Test Circuit 2
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Typical Application Using Magnetic Tachometer
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