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GL494

PWM CONTROL CIRCUIT

Description Pin Configuration

The GL494 incorporates on a single monolithic chip all the
functions required in the construction of a pulse-width-
modulation control circuit. Designed primarily for power
supply control, the GL494 contains an on-chip 5-volt

regulator, two error amplifiers, adjustable oscillator, dead- NONINV INPUT[] 1 NON INV INPUT
time control comparator, pulse-steering flip-flop, and INV. INPUT[] 2 INV. INPUT
output-control  circuitry. The uncommitted output reepBACk] 3 REF. OUT
transistors pro-vide either common-emitter or emitter- DEAD TIME CONTROL [ 4 OUTPUT CONTROL
follower output capability. Push-pull or single-ended o s vee
output operation may be selected through the output- reld s c2
control function. The ar-chitecture of the GL494 prohibits ono] 7 £2
the possibility of either output being pulsed twice during cif] s E1
push-pull operation.
Features
e Complete PWM Power Control Circuitry
e Uncommitted Outputs for 200mA Sink or Source
e QOutput Control Selects Single-Ended or Push-Pull
Operation :
o - i Function Table
¢ |nternal Circuitry Prohibits Double Pulse at Either -
Output Output Control Output Function
¢ Internal Regulator Provides a Stable 5V Reference Grounded Single-ended or Parallel Output
Supply .
e Variable Dead-Time Provides Control Over Total Al Vre Normal Push-Pull Operation
Range
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Absolute Maximum Ratings

Supply Voltage, V¢

YaYaYaYaYaYaYaYa Yo YaYa Yo Yo YaYa YaYa Ya Yo Ya Yo YaYa Yo Yo YaYa .. 41V

Ampl ifier | nput Vol tage YaYaYaYaYaYaYaYa Y a Yo Yo Yo Yo Yo Yo S Yo Yo Yo Yo Yo Ya Yo Ya .. Vee +03 V
Collector Output Voltage Ya ¥ VaYaYaYaYaYaYaYa Yo YVa Yo Yo Y a Yo Yo Yo Y a Yo Yo Yo Yo YVa Yo Ya Ve 41V
Continuous Tota dissipation at (or below) 25°C YaYaYVaYaYaYaYaYaYaYaYaYaYaYaYa. 1000 mW

Operating Free-Air Temperature Range YaVa YaYaYaYaYaYa Yo Ya Yo Ya Yo Ya Yo YaYaYa -201085  °C
Storage Temperature Range Va YaYaYaYa Yo Ya Yo Ya Yo Ya Yo Yo Yo Yo Ya Yo Yo Yo YaYa Ya .. -6510 150 °C
Collector Output Current ¥aYaYaYaYaYaYaYaYa Yo Ya Yo Yo Yo Yo Yo Yo Yo Yo Yo Ya Yo YaYa Y .. 250  mMA
Recommended Operation Conditions
PARAMETER MIN MAX UNIT
Supply Voltage, Ve 7 40 Vv
Amplifier Input Voltage, v, -0.3 Ve -2 \Y,
Collector Output Voltage, Vo 40 Vv
Collector Output Current 200 mA
(Each Transistor)
Current Into Feed back Terminal 0.3 mA
Timing Capacitor, Cy 0.47 10,000 nF
Timing Resistor, Ry 1.8 500 KW
Oscillator Frequency 1 300 KHz
Operating Free-Air Temperature -20 85 °C
Electrical Characteristics (Temperature -20~85°C, Ve =15V, f=10KHz)
Reference Section
PARAMETER TEST CONDITIONS MIN | TYP(1) | MAX | UNIT
Output voltage (Vg ) lo =1mA 4.75 5 5.25 Vv
Input regulation Ve =7V 1040V, T, =25°C 2 25 mv
Output regulation lo =1t0 10mA, T, =25°C 1 15 mvV
V?ﬂtrf’ﬁén\{gg?ﬁrgha”ge T, =-20°Ct0 85°C 0.2 1 %
Ouput surent(2 Vi =0 3 mA
Oscillator Section
PARAMETER TEST CONDITIONS MIN [ TYP(1)| MAX | UNIT
Frequency Cr = 0.0InF, Ry =12kW 10 KHz
Standard deviation All valuesof V¢, 10 %
of frequency (3) Cr,Rt, T, Constant
\F/:)??:gegcy change with Vee =7V 1040V, T, =25°C 0.1 %
Freguency change with Cr = 0.0InF, Ry =12kW 5 %
temperature T, =-20°Cto 85°C
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Dead Time Control Section

PARAMETER TEST CONDITIONS MIN | TYP(1) MAX UNIT
Input bias current (pin4) | Vi=0to 5.25V -2 -10 mA
Maximum duty cycle, _ o
Each output Viping) =0V 45 %
Input threshold voltage Zero duty cycle 3 3.3 V
(pin 4) Maximum duty cycle 0 v

Error Amp Sections
PARAMETER TEST CONDITIONS MIN | TYP(2) MAX UNIT
Input offset voltage Vo(ping) = 2.5V 2 10 mv
Input offset current Voping = 2.5V 25 250 nA
Input bias current Voping = 2.5V 0.2 1 m
\(f;;nm:?;nc;de input Ve = 7V 040V Low | -0.3 Vv
agerang HIGH | v »
Open-loop voltage DVg =3V,Vg =05 to3.
Amplification 5V 70 9 dB
Unity-gain bandwidth 800 KHz
Common-mode rejection ratio | Ve =40V, Ty =25°C 65 80 dB
Output sink current (pin 3) Vip =- 1§mv to-5V, 0.3 0.7 mA
Vo(ping =0.7V
. V,p =15mV to 5V
Output source current (pin 3 ID ' -2 mA
P (p ) VO(pin3) =35V
PWM Comparaor Section
PARAMETER TEST CONDITIONS MIN | TYP(1) MAX UNIT
Input threshold voltage (pin 3) | Zero duty cycle 4 45 Vv
Input sink current (pin 3) Vo(ping) =0.7V 0.3 0.7 mA
Switching Characteristics

PARAMETER TEST CONDITIONS MIN | TYP(2) MAX UNIT
Output Voltagerisetime | Common-emitter configuration, 100 200 ns
Output Voltage fall time See Test Circuit 3 25 100 ns
Output Voltage risetime | Emitter-follower configuration, 100 200 ns
Output Voltage fall time See Test Circuit 4 40 100 ns
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Output Section
PARAMETER TEST CONDITIONS | MIN | TYP(1) | MAX | UNIT
Collector off-state current Vg =40V, Ve =40V 2 100 | mA
Emitter off-state current Vee =V =40V, VE =0 -100 | mA
Collector-emitter | Common-emitter Vg =0, ¢ =200mA 11 13 Vv
Saturation voltage | gpmjitter-follower | Ve =15V, I = - 200mA 15 | 25
Output control input current V| =V g 35 mA
Total Device
PARAMETER TEST CONDITIONS MIN | TYP(1) | MAX | UNIT
Standby supply current g” tOtTer inputs & | Ve =15V 6 10 mA
ULpULS open Ve =40V 9 15 | mA
Average supply current %/e(epi'rll&:cizr::/ui 1 75 mA

Notes:
(1)  All typical values except for temperature coefficientsareat T, = 25°C
(2) Duration of the short circuit should not exceed one second.
(3) Standard deviation isameasure of the statistical distribution about the mean as derived from the formula

Y
a Xn - X)?
s = n=1
N-1
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Parameter M easurement | nfor mation
1.Dead time and Feedback Control
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2. Error Amplifier Characteristics

ERROR AMPLIFIER

UNDER TEST
I
FEEDBACK
TERMINAL
J__ +
VRero OTHER
ERROR
AMPLIFIER
3. Common-Emitter Configuration
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4. Emitter-Follower Configuration

(EACH OUTPUT

EIRCUIT)
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JIG CAPACITANCE)

TEST CIRCUIT

Typical Performance Curves
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Vce(saTy, SATURATION VOLTAGE (V)

Icc, SUPPLY CURRENT (mA)

14

13

1.2

11

BN W A0 0 N ©
o o o o o o o o

o

FIGURE 5-EMITTER-FOLLOWER CONFIGURATION
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versusEMITTER CURRENT
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FIGURE 6 -COMMON-EMITTER CONFIGURATION
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