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Switch-Mode PWM Controller

Description
TL494 is a switch-mode pulse width modulation (PWM) control circuit primarily designed for power

supply control. It allows flexible customization of power supply control circuits according to specific
applications. The TL494 integrates two error amplifiers, an on-chip adjustable oscillator, a Dead Time
Control (DTC) comparator, a pulse steering flip-flop, a 5V voltage regulator, and various output control
circuits.

The TL494 is available in SOP16 or DIP16 package.

Features Package Outline Drawing
 Push-pull or single-ended output control modes
 Dual error amplifiers included
 5V reference power supply(accuracy up to ±2%)
 Adjustable dead time control
 Independent output transistors
 sink or source current up to 200mA
 Comprehensive PWM control circuitry
 Active or slave oscillator capability

Application
 PC power supplies
 Inverter power supplies
 Forward dual-transistor, half-bridge, and

full-bridge switch-mode power supplies

Function Block Diagram

SOP-16

DIP-16
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Ordering Information

Type Marking Package

TL494-H16 TL494 DIP-16

TL494-P16 TL494 SOP-16

Pin Description
Pin

Number Pin Name Description Pin Configuration

1 1IN+ Non-inverting input of Error
Amplifier 1

2 1IN- Inverting input of Error Amplifier 1

3 FEEDBACK Feedback input

4 DTC Dead time control comparator input

5 CT
Oscillation frequency adjustment
capacitor

6 RT
Oscillation frequency adjustment
resistor

7 GND Ground

8 C1 Collector output 1

9 E1 Emitter output 1

10 E2 Emitter output 2

11 C2 Collector output 2

12 VCC Positive power supply

13 OUTPUT CTRL Output mode selection

14 Vref Reference voltage output

15 2IN- Inverting input of Error Amplifier2

16 2IN+ Non-inverting input of Error
Amplifier 2
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Absolute Maximum Ratings (TA=25℃ unless otherwise noted)

Parameter Symbol Value Unit

Supply Voltage VCC 7~42 V

Amplifier Input Voltage VIN VCC+0.3 V

Collector Output Voltage VC 42 V

Collector Output Current IO 250 mA

Operating Temperature Range TA -20~+85 ℃

Operating Junction Temperature Range TJ -20~+125 ℃

Soldering Temperature(10s) TW 260 ℃

Storage Temperature Range TS -55~+150 ℃

Recommended Operating Conditions (TA=25℃ unless otherwise noted)

Parameter Symbol Min Typ Max Unit

Supply Voltage VCC 7 15 40 V

Collector Output Voltage VC1,VC2 - 30 40 V
Collector Output Current(Single
Transistor) IC1,IC2 - - 200 mA

Amplifier Input Voltage VIN -0.3 - VCC-2 V

Feedback Current IFB - - 0.3 mA

Reference Output Current IREF - - 10 mA

Timing Resistor RT 1.8 30 500 KΩ

Timing Capacitor CT 0.0047 0.001 10 μF

Oscillation Frequency FOSC 1 40 200 KHz

PWM Input Voltage VIN_PWM 0.3 - 5.3 V

Electrical Characteristics
(TA=-20~+85℃, VCC=15 V, RT=12KΩ, CT=0.01μF unless otherwise noted)

Parameter Symbol Test Condition Min Typ Max Unit

Reference Section

Reference Voltage Vref TA=25℃,IO=1mA 4.75 5.0 5.25 V
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Reference Voltage
Temperature Coefficient ∆Vref/∆T TA=-20~+85℃ - 1.3 2.6 %

Voltage Linearity RegLine 7V≤VCC≤40V - 30 50 mV

Load Regulation RegLoad 1mA≤IO≤20mA - 3 25 mV

Output Short-Circuit Current ISC VO=0V 10 32 50 mA

Oscillator Section

Frequency FOSC TA=25℃,RT=12KΩ,CT=0.01μF 9.2 10 10.8 KHz

Frequency Voltage Coefficient ∆FOSC/∆V TA=25℃,7V≤VCC≤40V - 0.1 - %

Frequency Temperature
Coefficient ∆FOSC/∆T TA=-20~+85℃ - 2 - %

Dead Time Control Section(See Test Circuit Diagram 2)

Input Bias Current IIB(DT) 0V≤V4≤5.25 - -2 -10 μA

Maximum Duty Cycle(Per
Output) D(MAX) V4=0V,Pin 13=Vref 45 - - %

Input Threshold Voltage(Pin 4) VTH

Zero duty cycle - 3.0 3.3
V

Maximum duty cycle 0 - -

ErrorAmplifier Section

Input Offset Voltage VIO V3=2.5V - 2 10 mV

Input Offset Current IIO V3=2.5V - 25 250 nA

Input Bias Current IIB V3=2.5V - 0.2 1.0 μA

Input Common-Mode Voltage
Range VCIM 7V≤VCC≤40V -0.3 - VCC V

Open-Loop Voltage Gain GVO 0.5V≤V3≤3.5V 70 95 - dB

Unity-Gain Bandwidth BW - 650 - KHz

Common-Mode Rejection
Ratio CMRR 7V≤VCC≤40V 65 90 - dB

PWM Comparator Section(See Test Circuit Diagram 2)

Input Threshold Voltage VITH Zero duty cycle - 4 4.5 V

Output Source Current ISOURCE V3=3.5V -2 -4 - mA
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Output Sink Current ISINK V3=0.7V 0.3 0.7 - mA

Output Section

Output Saturation Voltage
VCE(SAT)

Common-emitter:
VE=0V,IC=200mA

- 1.1 1.3
V

VCC(SAT)
Emitter-follower:
VC=15V,IE=-200mA

- 1.5 2.5

Collector Leakage Current IC(OFF) VCC=40V,VCE=40V - 2 100 μA

Emitter Leakage Current IE(OFF) VCC=VC=40V,VE=0V - - -100 μA

Rise Time tR
Common-emitter: Test diagram 3 - 100 200 ns

Emitter-follower: Test diagram 4 - 100 200 ns

Fall Time
tF Common-emitter: Test diagram 3 - 25 100 ns

Emitter-follower: Test diagram 4 - 40 100 ns

Entire Device

Standby Current
ICC

Pin 6=Vref,VCC=15V - 6 10

mAPin 6=Vref,VCC=40V - 9 15

Average Supply Current RT=12KΩ,CT=0.01μF,
V4=2V,VCC=15C

- 7.5 -

Test Circuit Diagrams(TA=25℃, VCC=15V unless otherwise specified)

Figure 1. Error Amplifier Characteristics Figure 2. Dead Time and Feedback
Control Test Circuit
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Figure 3. Common-Emitter Connection
Test Circuit and Waveform

Figure 4. Emitter-Follower Connection
Test Circuit and Waveform

Figure 5. Error Amplifier Sensor Technology
Positive Output Voltage: VO=Vref(1+R1/R2)

Figure 6. Error Amplifier Sensor Technology
Negative Output Voltage: VO=Vref *1+R1/R2

Figure7. Single-Ended and Push-Pull Connection
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Typical Applications

Test Item Test Conditions Result

Line Regulation VIN=10V~40V 14mV 0.28%

Load Regulation VIN=28V, IO=1.0mA~1.0A 3.0mV 0.06%

Output Ripple Voltage VIN=28V,IO=1.0A 65mVPP P.A.R.D

Short-Circuit Current VIN=28V,RL=0.1Ω 1.6A

Efficiency VIN=28V,IO=1.0A 71%

Figure8. Tow or More Slave
Control Circuits

Figure9. Dead Time Control Circuit Figure10. Soft-Start Circuit

Figure11. PWM Push-Pull Converter
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Test Item Test Conditions Result

Line Regulation VIN=8V~40V 3.0mV 0.01%

Load Regulation VIN=12.6V, IO=0.2mA~200A 5.0mV 0.02%

Output Ripple Voltage VIN=12.6V,IO=200mA 40mVPP P.A.R.D

Short-Circuit Current VIN=12.6V,RL=0.1Ω 250mA

Efficiency VIN=12.6V,IO=200mA 72.1%

Figure12. PWM Buck Converter
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Package Information

SOP-16

Dimensions in mm

Symbol
Dimensions In Millimeters

Min Nom Max

A - - 1.75

A1 0.10 - 0.25

A2 1.35 1.45 1.55

A3 0.60 0.65 0.70

b 0.35 - 0.50

c 0.19 - 0.25

D 9.80 9.90 10.00

E 3.80 3.90 4.00

E1 5.80 6.00 6.20

e 1.27 BSC

h 0.30 - 0.50

L 0.40 - 0.80

θ 0° - 8°
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Package Information

DIP-16

Dimensions in mm

Symbol
Dimensions In Millimeters

Symbol
Dimensions In Millimeters

Min Nom Max Min Nom Max

A 3.75 3.90 4.05 E1 7.35 7.62 7.85

A1 0.51 - - e 2.54 (BSC)

A2 3.20 3.30 3.45 L 3.00 3.30 3.60

B 0.38 0.48 0.56 E2 8.00 8.40 8.80

B1 1.52 (BSC) θ1 9° - 15°

C 0.20 0.25 0.34 θ2 7° - 13°

D 18.80 19.05 19.30 θ3 8° - 14°

E 6.20 6.35 6.50 θ4 5° - 12°
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Shikues Disclaimer
1.Accuracy of Information and Right to Modify

The information provided in this document is for reference only. Shikues reserves the right to make changes

to this document and to the specifications of the products described herein at any time, without prior notice,

for the purpose of improving reliability, function, design, or for any other reason. It is the customer’s

responsibility to obtain and verify the latest product information and specifications before making any final

design, procurement, or usage decisions.

2.No Warranty

Shikues makes no express or implied warranties, representations, or guarantees regarding the suitability of

its products for any particular purpose.

Shikues assumes no liability for any assistance provided or for the design of customer products. All products

are supplied “as is.”

3.Intended Use and Limitation of Liability

The products described in this document are intended for use in general-purpose electronic devices. They are

neither designed nor tested nor authorized for use in transportation equipment or applications requiring high

reliability. Unless expressly authorized in writing by Shikues, these products must not be used as critical

components in life-support systems or any applications where failure could directly pose a risk to human life

(including, but not limited to, medical devices, transportation systems, aerospace equipment, nuclear

facilities, and safety-critical systems).

Shikues assumes no responsibility or liability for any consequences arising from the use of its products in

unauthorized or unintended applications.

Neither Shikues nor its representatives shall be held liable for any resulting damages.

4.Intellectual Property

This document does not grant any express or implied license—whether by estoppel, implication, or

otherwise—to use any intellectual property rights of Shikues.


