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SWITCHMODE Pulse Width Modulation Control Circuit

The TL494 is a fixed frequency, pulse width modulation control circuit designed primarily for
SWITCHMODE power supply control.

LOGIC DIAGRAM

Complete Pulse Width Modulation Control Circuitry
On- Chip Oscillator with Master or Slave Operation
On— Chip Error Amplifiers
On- Chip 5.0 V Reference
Adjustable Deadtime Control
Uncommitted Output Transistors Rated to 500 mA Source or Sink
Output Control for Push— Pull or Single— Ended Operation
Undervoltage Lockout
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Pin 7 = GND
Pin 12 = Vcc
ORDERING INFORMATION
DEVICE Package Type MARKING Packing Packing Qty
TL4941PG DIP16 TL494 TUBE 1000pcs/reel
TL494IDRG SOP16 TL494 REEL 2500pcs/reel
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PIN ASSIGNMENT

noninv. input [

SOP16/DIP16

1 Uyg ] noninv. input

inv.input[]2  15[Qinv. input
feedback[] 3 14 [ ref. output
dead time control[] TL494 [1output control
C.s 12[Vcec
R.OQ6  11collector 2
gnd 7  1o[demitter2
collector 1L} 8 o [aemitter 1

MAXIMUM AND RECOMMENDED OPERATING CONDITIONS

Recommended
operating Maximum ratings .
Symbol Parameter conditions Unit
Min Max Min Max
Vce Supply Voltage 7 40 41 \Y;
V, Amplifier Input Voltage -0.3 Vce-2 Vcct0.3 \Y
Vo Collector Output Voltage 40 41 V
loc Collector Output Current(Each Transistor) 200 250 mA
STR Storage Temperature Range -65 150 C
Ta Operating Free-Air TemperatureRange -40 85 C
ELECTRICAL CHARACTERISTICS (1A=-40 ...+85C, f =10kHz)
i Value Tempe- .
Symbol Parameter Test Conditions Min Max TG Unit
Vref Output voltage lo=1.0mAVcc=15V 475 | 5.25 | -40...+85 V
Uregin Input regulation Vee=7... 40VIp=1.0mA - 25 25 mV
Uregout Output regulation lo=1... 10 mAVcc =15V - 15 25 mV
Vref Output voltagechange with lo=1mA Ve =15V i 10 %
temperature
ISC Short circuit outputcurrent Vrer=0 tsc< 1s Vce=15V - 50 40, +85 mA
fosc Frequenc €=0.01 F R=12k  Vec=15V 6.0 14 kHz
q y V(o3)=0.7V )
fosc Standard Deviationof Frequency * | Vcc=15V V(03=0.7V - 15 %
fosc(aV) | Frequency Changewith Voltage Vee=7...40 VW(03=0.7V - 10 25 %
Frequency Changewith C=0.01 F,Rr=12k Vcc=15V
f . . + 0
osc(aT) Temperature V(03=0.7V 2.0 40...+85 %
. . V|=0...5.25VVCC=1 5V
I - -
IB(2T) Input bias current(pin 4) Vioyy=0.7V 10 MA
\ =0VVce=
DCmax Maximum duty cycle(each output) 1(04)="VVee=15V 45 - %
V(03)=0.7V
Input thresholdvoltage (pin 4) DCmax=0Vcc=15V
\ -
THD1 (Zero Duty Cycle) V(03=0.7V 3.3 v
VTHD2 | mputthresholdvoltage (pin 4) Demax Voe=15V Vig3y=0.7V 0 - v
(Maximum DutyCycle)
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Val o
Symbol Parameter Test Conditions Min a u?VIax I’:"::I":%C Unit
Output voltage risetime
trc . Vce=15V V(03=2.0V - 200 ns
(Common- Emitter)
trg | Outputvoltage falitime Vee=15V V(03=2.0V ; 100 | -40...+85 ns
(Common- Emitter)
tg | Quiputvoltage risetime Vee=Ve=15VV 03=2.0V - 200 ns
(Emitter- Follower)
g | Quiput voltage falltime Vee=Ve=15VV 03=2.0V - 100 ns
(Emitter- Follower)
VTHP | Input thresholdvoltage (pin 3) | DCmax=0Vcc=15V - 4.5 V
I Input sink current(pin 3) Vce=15V V(03=0.7V 0.3 - mA
Vio Input offset voltage Vce=15V Vo3)=2.5V - 10 mV
ife) Input offset current Vcc=15V Vo03=2.5V - 250 nA
B Input bias current Vce=15V Vo3)=2.5V - 1 40,485 HA
VicRrL | oW Input commonmode Vee=7...40V 0.3 ; v
voltage range
High Input commonmode
VICRH Vee=7...40V Vee -2 - \Y
voltage range
Open loop voltage Vo=3V
A -
VoL amplification Vce=15V Vo=0.5...3.5V 70 dB
fo Unity-gainbandwidth Vec=15V 100 - kHz
CMRR | Common moderejection ratio | Vcc=40V 65 - 25 dB
oL QOutput sink current(pin 3) Vee=15V Vo(03=0.7V 0.3 - mA
IOH Output sourcecurrent (pin 3) | Vcc=15V Vo(03=3.5V -2.0 -40...+85 mA
IC(off) | Collector off-statecurrent Vce=Vec=40V - 100 MA
IE(off) | Emitter off-statecurrent Vee=Ve=40VVe=0V - -100 pA
Collector - Emittersaturation | Vcc=15V V=0V Vo(03=3.0V
\Y -
SAT(C) voltage (Common-Emitter) Ic=200mA 13 v
- Emi i 25 25
VsaT(E) | Collector - Emittersaturation | /v 15vi= 200mAVee=3.0v | - v
voltage(Emitter-follower) 29 | -40...+85
IOCH | Output control inputcurrent Vee=15V Vos=0.7V - 35 mA
25
Icc1s Standby Supply Current at Vee=15V i 10 mA
Vce 15V
e Value Tempe- .
Symbol Parameter Test Conditions Min | Max | rature,C Unit
Icc40 Standby Supply Current at Vcc 40V | Vec=40V - 15 25 mA
IccA Average SupplyCurrent Vee=15V V(03)=0.7VVo(04)=2.0V - 17 -40...+85 mA

Standard deviation is a measure of the statistical distribution about the mean as derived from the formula
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Physical Dimensions
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Dimensions In Millimeters(SOP16)
Symbol: A A1 B C C1 D Q a b
Min: 1.35 0.05 9.80 5.80 3.80 0.40 0° 0.35
1.27 BSC
Max: 1.55 0.20 10.0 6.20 4.00 0.80 8° 0.45
DIP16
B D1
e Lol
1 N Y Y A B
LT T T T[]
a b
Dimensions In Millimeters(DIP16)
Symbol: A B D D1 E L L1 a b c d
Min: 6.10 18.94 8.40 7.42 3.10 0.50 300 1.50 0.85 0.40
2.54 BSC
Max: 6.68 19.56 9.00 7.82 3.55 0.70 3.60 1.55 0.90 0.50
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IMPORTANT STATEMENT:

Shenzhen Hanschip semiconductor co.,ltd. reserves the right to change
the products and services provided without notice. Customers should
obtain the latest relevant information before ordering, and verify the
timeliness and accuracy of this information.

Customers are responsible for complying with safety standards and
taking safety measures when using our products for system design and
machine manufacturing to avoid potential risks that may result in
personal injury or property damage.

Our products are not licensed for applications in life support, military,
aerospace, etc., so we do not bear the consequences of the application of
these products in these fields.

Our documentation is only permitted to be copied without any tampering
with the content, so we do not accept any responsibility or liability for the
altered documents.
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