uA7391

DC MOTOR SPEED CONTROL CIRCUIT

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA7391 is designed for precision, closed-loop, motor
speed control systems. It regulates the speed of capstan drive motors in automotive and
portable tape players and is useful in a variety of industrial control applications, e.g.,
floppy disc drive systems, data cartridge drive systems. The device is constructed using
the Fairchild Planar* epitaxial process.

The uA7391 compares actual motor speed to an externaily presettable reference volt-

CONNECTION DIAGRAM
12-PIN POWER PACKAGE

{TOP VIEW)
PACKAGE OUTLINE 9W
PACKAGE CODE P6

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 M ovon o 12 [ ] STALL TIMER
cycle of the pulse width modulated switching motor drive output stage to close the sys- NPUTS () [] 2 11 7] DRIVER
tem’s negative feedback loop. TacH npuT () []3 10 0] gSTT'?UaTDmVE
Thermal and over-voltage shutdown are included for self-protection, and a “stall-timer” [ TAB TAB ]GND
feature allows the motor to be protected from burn-out during extended mechanical
jams, TACH INPUT (-1 [ ¢ [ MOTOR DRIVE
PULSE TIMING |5 8l ]v-
® PRECISION PERFORMANCE — FREQUENCY-TO-VOLTAGE CONVERSION STABILITY REGULATOR
TYPICALLY 0.1% FOR V+ FROM 10 VTO 16 V; 0.3% FOR CASE TEMPERATURE puLse cuTPUT []8 7K outrut
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 ~ 6.3VTO 16 V
BLOCK DIAGRAM
T © VorTace
P B T
b euse I epure = =
PULSE TIMING = OUTPUT =) [ DRIVER V-
TACHOMETER ® i G ! v -1 8
AU o |BoN
— =) |4 m — 10 |OUTPUTS i
Q g 3 | asﬁgéfm | I —‘ "—J
1 ‘ ~ 9
| l Epl
vo:riigsuég:;g:ren MOTOR ORIVE TAB[ | GND

SECTION SECTION

V- THERMAL
) SENSOR —
ouTPUT VOLTAGE . OVER VOLTAGE
REGULATOR b SENSOR
)
|

STALL TIMING
THRESHOLD
AND LATCH

12

|
|
|
|
I
I
|
|
[REGULATOR] 7
|
|
|
|
|
!

VOLTAGE REGULATOR
SECTION

PROTECTIVE
CIACUITS

.
i . STALL TIMER

Downloaded from Elcodis.com electronic components distributor

*Planar is a patented Fairchild process



http://elcodis.com/parts/6138268/ua7391.html

FAIRCHILD  ,A7391

ABSOLUTE MAXIMUM RATINGS
Supply Voltage (V+), Vg 24V
Regulator Output Current, I7 15 mA
Voltage Applied to Pin 5 (Tachometer Pulse Timing) 7V
Voltage Applied Between Pins 3 and 4 (Tachometer Inputs) BV
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
Al 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+ = 14,5V, TA = 25°C, unless otherwise noted
VOLTAGE REGULATOR SECTION: (TEST CIRCUIT 1)
CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Excluding Current into
Power Supply Current Pins 9, 10 and 11 7.5 10 mA
Regulator Output Voltage 4.5 5.0 5.5 A
. ) v+ from 10V to 16 V 6.0 20 mvV
Regulator Qutput Line Regulation (AV7) V+ from 63 V 10 16 V 12 50 mV
Regulator Qutput Load Regulation (AV7) I7 from 10 mA to O 40 mV
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 Voltage 2.4 \'
Tachometer (+) Input Bias Current V4= V3 1.0 10 LA
Tachometer Input Positive Threshold {(Vq —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
Output Pulse Rise Time 0.3 us
Cutput 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 Vg=1V ~340 —260 —180 HA
Frequency-to-Voltage Conversion Supply Voltage Vry = 0.25 V7 (Note 2) 01 o
Stability (Note 1) V+ from 10V to 16 V ' °
Frequency-to-Voltage Conversion Temperature Vv = 0.25 V7 (Note 2} 0.3 %
Stability (Note 3) Ta from —40°C to +85°C ' >
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FAIRCHILD » A7391

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

MOTOR DRIVE SECTION: (TEST CIRCUIT 3}

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage +20 mV
input Bias Current 0.1 10 LA
Common Mode Range 0.8 25 \'
Driver Saturation Ig+tl1p=2AI111 =175 mA 1.9 2.5 Y
Driver Leakage Current Vi1 =16V 5.0 HA
Motor Drive Qutput Saturation Ig+L1g=2AIj1=556mA 06 1.1 v
Motor Drive Output Leakage vg=Vg=Vig=16V 100 HA
Flyback Diode Leakage Vg=Vip=1V 30 HA
Fiyback Diode Clamp 902 gmpu o 16 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 25 2.9 35

Stall Timer Threshold Current Note 5 0.3 30 uA

NOTES:

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

[VEVi16 V) _{veviow | L |YRV145 W « 100%
| V7iie v) Vo v V70145 V)

2. Vpy is the integrated dc output voltage from the pulse generator {Pin B}
3. Frequency-to-Voltage Conversion Temperature Stability is defined as:

VFv(85°C

| V7(85°C)

VEy(—40° Y
| [VRA0SC FV25°Cl | L q00%
V7(-40°C) V7(25°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 should be grounded.
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TYPICAL APPLICATION USING MAGNETIC TACHOMETER
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TYPICAL COMPONENT VALUES:
Cp= ——
4 Rpf
Cg = 10 Cp to 1000 Cp depending on system reguirements
2 x stall time-out
RS

RMotor = 5 9

CS =

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

SCHEMATIC)
-2
]

-2
?9 MOTOR:
N TELEX TYPE 9100 DC MOTOR -
Q [ MOTOR SPEED -~ 1500 RPM
§ -6 TACHOMETER FREQUENCY = 200 Hz ]
S @ V- - 185V, T~ 258°C
8 MOTOR LOAD:
< —-10 TORQUE = 0.1 oz-in (72 gram-cm) -
8 COMPONENT VALUES (TYPICAL
w APPLICATION CIRCUIT):
O
v 14 CF =1 uF —
-4 RF ~ 100 k(
.9 Cp -~ .015 uF —
o Rp = 100 k(2
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TEST CIRCUIT 3
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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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