uA7391
DC MOTOR SPEED CONTROL CIRCUIT

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA7391 is designed for precision, c_losed-loop‘, motor CONNECTION DIAGRAM
speed control systems. It regulates the speed of capstan drive motors in automotive and 12-PIN POWER PACKAGE
portable tape players and is useful in a variety of industrial control applications, e.g., (TOP VIEW)
floppy disc drive systems, data cartridge drive systems. The device is constructed using PACKAGE QUTLINE 9W
the Fairchild Planar* epitaxial process. PACKAGE CODE P6
The uA7391 compares actual motor speed to an externally presettable reference volt-
age. The motor speed is determined by frequency to voltage conversion of the input sig- <7
nal provided by tachometer generator. The result of the comparison controls the duty on o 12 [ sTALL TIMER
cycle of the pulse width modulated switching motor drive output stage to close the sys- INPUTS () [ 2 1117] DRIVER
tem’s negative feedback loop. TacH NPUT () [ 3 10 ZSTT;)URTDRNE
Thermal and over-voltage shutdown are included for self-protection, and a “staii-timer” [ TAB TAB ] GND
feature allows the motor to be protected from burn-out during extended mechanical
jams. TACH INPUT (-] [ 4 o [ MOTOR DRIVE
PULSE TIMING [ ] 5 8l jv-
® PRECISION PERFORMANCE — FREQUENCY-TO-VOLTAGE CONVERSION STABILITY REGULATOR
TYPICALLY 0.1% FOR V+ FROM 10 VTO 16 V; 0.3% FOR CASE TEMPERATURE PULSE OUTPUT [ 6 OUTPUT
FROM —-40°C TO +85°C
® HIGH CURRENT PERFORMANCE — 3.5 A STARTING SURGE CURRENT AND 2 A
RUNNING CURRENT TO A DC MOTOR
® WIDE RANGE TACHOMETER INPUT — 100 mVp-p TO 1.0 Vp-p ORDER INFORMATION
® LOW EXTERNAL PARTS COUNT
® THERMAL SHUTDOWN, OVER-VOLTAGE AND STALL PROTECTION TYPE PART NO.
® INTERNAL REGULATOR uA7391 uA7391PC
® WIDE SUPPLY VOLTAGE RANGE ~ 6.3V TO 16 V
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*Planar is a patented Fairchild process
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FAIRCHILD e A7391

ABSOLUTE MAXIMUM RATINGS

Supply Voltage {(V+), Vg 24V
Regulator Qutput Current, I7 15 mA
Voltage Applied to Pin 5 (Tachometer Pulse Timing) 7V
Voltage Applied Between Pins 3 and 4 (Tachometer Inputs) 6V
DC Voltage Applied to Pin 11 (Driver) 24V
DC Voltage Applied to Pins 9 or 10 {Motor Drive Output) v+
Continuous Current through pins 9 and 10:
Motor Drive Qutput ON 20A
Repetitive Surge Current through Pins 9 and 10:
Motor Drive Qutput ON 35A
Motor Drive Output OFF 20A
Repetitive Surge Current through Pin 11 300 mA
Power Dissipation Internally Limited
Storage Temperature Range —55°C to +150°C
Operating Temperature Range —40°C to +85°C
Lead Temperature (Soldering, 10 s) 260°C
THERMAL DATA
8Jc Thermal Resistance Junction to Case (tab) (max) 12°C/W
AV Thermal Resistance Junction to Ambient {max) **70°C/W

**Obtained with tabs soldered to a printed circuit board having a minimum area of copper surrounding the tabs

ELECTRICAL CHARACTERISTICS: V+ =145V, TA = 25°C, unless otherwise noted

VOLTAGE REGULATOR SECTION: (TEST CIRCUIT 1)

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Power Supply Current 5?:;”;";%03126:1”1‘ into 7.5 10 mA
Regulator Output Voltage 4.5 5.0 55 A
Regulator Output Line Regulation (AV7) x: I::: :S%\(/t?o 13;(, 61(2) 58 :x
Regulator Qutput Load Regulation (AV7) I7 from 10 mA to O 40 mvV
ELECTRICAL CHARACTERISTICS: V+ = 145V, TA = 25°C, unless otherwise noted

FREQUENCY TO VOLTAGE CONVERTER SECTION: (TEST CIRCUIT 2)

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Tachometer (—) Input Bias Voitage 2.4 \
Tachometer (+) Input Bias Current Vg4 =V3 1.0 10 LA
Tachometer Input Positive Threshold (V4 — V3) 10 25 50 mVpk
Tachometer input Hysteresis 20 50 100 mVp.p
Pulse Timing ON Resistance V=1V 300 500 Q
Pulse Timing Switch Threshold 45 50 55 %V7
QOutput Pulse Rise Time 0.3 us
Output Pulse Fall Time 0.1 us
Pulse Qutput LOW Saturation (Vg) 0.13 0.25

Pulse Output HIGH Saturation (V7 — Vg) 0.12 0.2

Pulse Output HIGH Source Current V=1V ~340 —260 -180 LA
Frqugncy-to-Voltage Conversion Supply Voitage Vgy = 0.25 V7 (Note 2) 0.1 %
Stability (Note 1) V+ from 10V to 16 V

Frqugncy—tholtage Conversion Temperature Vgy = 0.25 V7 (Note 2} 03 %
Stability (Note 3) Ta from —40°C to +85°C




FAIRCHILD ¢ uA7391

ELECTRICAL CHARACTERISTICS: V+ = 145V, TA = 25°C, unless otherwise noted

MOTOR DRIVE SECTION: (TEST CIRCUIT 3)

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage +20 mVv
input Bias Current 0.1 10 HA
Common Mode Range 0.8 25

Driver Saturation IgtI1p=2A 111 =175 mA 1.9 2.5

Driver Leakage Current Vi3 =16V 5.0 HA
Motor Drive Qutput Saturation Ig+I1p=2A 111 =55 mA 0.6 1.1 A
Motor Drive Output Leakage vg=Vg=Vig=16V 100 HA
Flyback Diode Leakage Vg=Vi0=1V 30 HA
Fiyback Diode Clamp fa;olr‘ g:vs gutpu off 1.6 25 v
ELECTRICAL CHARACTERISTICS: V+ = 145V, TA = 25°C, unless otherwise noted

PROTECTIVE CIRCUITS: (TEST CIRCUIT 4)

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Thermal Shutdown Junction Temperature Note 4 160 °C
Overvoltage Shutdown Note 4 18 21 24

Stall Timer Threshold Voltage Note 5 2.5 2.9 35

Stall Timer Threshold Current Note 5 0.3 3.0 MA
NOTES:

1. Frequency-to-Voltage Conversion, Supply Voltage Stability is defined as:

VEviie vl _ VR0V | L VEV(14.5 V) < 100%
Ve v) V7110 v) V70145 V)

2. Vpy is the integrated dc output voltage from the pulse generator (Pin 6)

3. Frequency-to-Voltage Conversion Temperature Stability is defined as:

Vevigsec) | _ [VEVT40°CH] . | VRVI25°CH| | 4005
Vigsec) ] [ V7040°0) V7i25°C)

4. “Driver” and "Motor Drive” circuitry is disabled when these limits 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, Pin 12 shouid be grounded.
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TYPICAL APPLICATION USING MAGNETIC TACHOMETER
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TYPICAL COMPONENT VALUES:
1
4 Rof
Cg = 10 Cp to 1000 Cp depending on system requirements

Cp=

2 x stall time-out
RS

RMotor = 5 Q

Cs =

MOTOR SPEED ACCURACY AS A
FUNCTION OF SUPPLY VOLTAGE
(REFER TO APPLICATION

SCHEMATIC)
-2
0

-2
‘f MOTOR:
> TELEX TYPE 9100 DC MOTOR -
Q { MOTOR SPEED - 1500 RPM
2 -6 TACHOMETER FREQUENCY = 200 Hz ]|
S @ V+ - 145V, Ta ~ 25°C
8 MOTOR LOAD:
< -10 TORQUE = 0.1 oz-in (72 gram-cm)  _]
2 COMPONENT VALUES (TYPICAL
w APPLICATION CIRCUIT):
o.
% -14 CF=1uF —
« RE ~ 100 k0
e Cp = .015 uF -
o Rp = 100 k2
= -18 Rs = 330 kO B

Cs = 1uF
. I I
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REGULATOR OUTPUT VOLTAGE - V SUPPLY CURRENT mA

DRIVER ON CURRENT - mA

SUPPLY CURRENT AS A FUNCTION

OF SUPPLY VOLTAGE
12

10

8 —
. /
4
/ Ty =25°C
2
0
0 4 8 12 16 20 24

SUPPLY VOLTAGE — V

REGULATOR OUTPUT VOLTAGE
AS A FUNCTION OF

JUNCTION TEMPERATURE
5.4

6.3

5.2 ///
5.1 ,/

5.0

4.9
/ V-=145V

4'6750 ~25 O 25 50 75 100 125 150

JUNCTION TEMPERATURE — °C

DRIVER ON CURRENT
AS A FUNCTION OF
DRIVER ON VOLTAGE

400
300 /
200 /
/ V-=145V
100 Ty = 26°C —
/ Ig=Tip=10I1
[
0 1 2 3 4

DRIVER ON VOLTAGE - V

v

TACHOMETER INPUT HYSTERESIS - mV REGULATOR OUTPUT VOLTAGE

DRIVER ON VOLTAGE V

58

56

54

52

50

48

46

44

42
-50 -25 O 25 50 76 100 125 150

23

2.2

REGULATOR OUTPUT VOLTAGE
AS A FUCTION OF
SUPPLY VOLTAGE

e

S

-
1

25°C

o] 4 8 12 16 20 24

SUPPLY VOLTAGE -V

TACHOMETER INPUT HYSTERESIS
AS A FUNCTION OF
JUNCTION TEMPERATURE

L~

V+ =145V

JUNCTION TEMPERATURE - °C

DRIVER ON VOLTAGE
AS A FUNCTION OF
JUNCTION TEMPERATURE

V-=1486V

+I10=24A
111 =176 mA

5
-0 -256 0 26 B0 76 100 126 150

JUNCTION TEMPERATURE - °C

7-63




FAIRCHILD = A7391
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TEST CIRCUIT 1
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MOUNTING INSTRUCTIONS
The thermal power dissipated in the circuit may be removed by soldering the tabs to an area of copper on the printed cir-

cuit board. During soldering the tabs temperature must not exceed 260°C and the soldering temperature time must not be
longer than 10 seconds.
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