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Descriptions

The TL494 is used for the control circuit of the PWM switching regulator.
The TL494 consists of 5V reference voltage circuit, two error amplifiers, a flip flop, an output control circuit, a PWM
comparator, a dead time comparator and an oscillator.

S0P-16 DIP-16

Feature

Complete PWM Power-Control Circuitry

On-Chip Oscillator With Master or Slave Operation

Including Double Error Amplifier

Internal Regulator Provides a Stable 5-V Reference Supply
Uncommitted Outputs for 200-mA Sink or Source Current
Variable Dead Time Provides Control Over Total Range
Output Control Selects Single-Ended or Push-Pull Operation
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Applications

Desktop PCs

E-Bikes

Microwave Ovens

Power Supplies: AC/DC, Isolated, With or Without PFC

Power: Telecom/Server AC/DC Supplies: Dual Controller: Analog
Server PSUs

Smoke Detectors

Solar Micro-Inverters

Solar Power Inverters

Washing Machines: Low-End and High-End
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Ordering Information

Product Model Package Type Marking Packing Packing Qty
XBLW TL494CN DIP-16 TL494CN Tube 1000pcs/Box
XBLW TL494CDTR SOP-16 TL494C Tape 2500pcs/Reel
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Scematic Diagram
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Trigger

Dead-Time Control Comparator

Reference Power Supply

Pin Configuration and Functions

(TOP VIEW)
1IN+[] 1 ~ 16 [] 2IN+
1IN-[] 2 15 [] 2IN-
FEEDBACKI] 3 14 || REF
DTC[] 4 13 [] OUTPUT CTRL
CT[]s 12{] Veeo
RT[] 6 1] c2
GND [ 7 10 [] E2
ci]s 91 E1
Pin Functions
PIN DESCRIPTION
NAME NO.
1IN+ 1 Noninverting input to error amplifier 1
1IN- 2 Inverting input to error amplifier 1
2IN+ 16 Noninverting input to error amplifier 2
2IN- 15 Inverting input to error amplifier 2
C1 8 Collector terminal of BJT output 1
c2 11 Collector terminal of BJT output 2
CT 5 Capacitor terminal used to set oscillator frequency
DTC 4 Dead-time control comparator input
E1 9 Emitter terminal of BJT output 1
E2 10 Emitter terminal of BJT output 2
FEEDBACK 3 Input pin for feedback
GND 7 Ground
Og]r—ELLJT 13 Selects single-ended/parallel output or push-pull operation
REF 14 5-V reference regulator output
RT 6 Resistor terminal used to set oscillator frequency
Vee 12 Positive Supply

XBLW Version2.0
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Parameter Symbol Value .
Min. Max. Unit
Supply Voltage Vee 7 40 \Y
Collector Output Voltage Ve1;Ve2 40 \%
Collector Output Current(Each Transistor) lct;le2 200 mA
Amplifier Input Voltage Vin -0.3 Vee-2 Vv
Power Dissipation(Tamb=45C) PD 500 mw
Ambient Temperature Tamb -10 75 C
Storage Temperature Range Tstg -55 150 C
Recommended Operating Conditions
Parameter SYMBOL - .
Min. Typ. Max. Unit
Supply Voage Vee 7.0 15 40 \%
Collector Output Voltage Vel; Ve2 30 40 \%
Collector Output Current (Each Transistor) Iel; Ic2 200 mA
Amplifier Input Voltage Vin -0.3 Vee-2.0 \%
Current Into Feedback Terminal Ifb 0.3 mA
Output Current (REF) Tref 10 mA
Timing Resistor RT 1.8 30 500 kQ
Timing Capacitor CT 0.00047 0.001 10 WF
Oscillator Frequency fose 1.0 40 200 kHz
XBLW Version2.0 4/12 www.xinboleic.com
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Electrical Characteristics

CHARACTERISTICS TEST CONDITIONS sympoL _____value Unit
Min. | Typ. | Max.
Reference Section
Output voltage (REF) lo=1.0mA Vref | 475 | 50 | 525 A%
Output voltage change with _ AVref/A 0
{emperature ATamb=MIN to MAX T 1.3 26 %o
Linearity of voltage _ .
regulation Vee=7.0V~40V Reg line 20 25 mV
load regulation [o=1.0mA~10mA Reg load 2.0 15 mV
Short-circuit output current Vref=0V, Tamb=25C Isc 32 mA
Output section
Collector leakage current Vee=40V: Vee=40V Ic(off) 20 | 100 | pA
Emitter leakage current | Vce=40V; Vce=40V: Ve=0V | le(off) -100 | pA
Common-emitter : Ve=0V;
’ Ve(sat 1.1 1.3 Vv
Collector-Emitter [c=200mA (sat)
Saturation Voltage Fall | Emitter-follower : Vc=15V
. Te=200mA Ve(sat) 1.5 25 \%
Output control current Voc=Vref IOCH 02 35 mA
Common-emitter cor;ﬁguration see Figure 100 200 ns
Rise time - : -
Emitter-follower conigura’uon, See Figure Tr 100 200 ns
it Common-emitter consﬁguration see Figure . 25 100 ns
all time . - -
Emitter-follower coniguratlon, See Figure 40 100 ns
Error-Amplifier Section
Input offset voltage Vo (pin3) =2.5V Vio 20 10 | mV
Input offset current Vo (pin3)=2.5V lio 50 | 250 | nA
Input bias current Vo (pin3)=2.5V 1B 0.1 1.0 MA
Common-mode input _ N Vce-
voltage range Vee=7.0V~40V VICR | -03 20 \%
Open-loop voltage Vo=0.5V~3.5V; RL=2.0kQ;
amplification AVo=3.0V GVOL | 70 9 dB
Unity-gain bandwidth Vo=0.5V~3.5V: RL=2.0kQ fc 800 kHz
Commortmeds rejectian Vee=40V CMRR | 65 | 90 dB
Output sink current Vo (pin3)=0.7V lo- 03 | 0.7 mA
Output source current Vo (pin3)=3.5V lo+ 20 | -4.0 mA
PWM Comparator Section ( See Figure 2)
Input threshold voltage Zero Duty Cycle VTH 4 4.5 \Y
Input sink current V (pin3)=0.7V 1I- 03 | 0.7 mA
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Input sink current ( See Figure 2)
Input bias current Vin=0V~5.25V [IB(DT) 20 | -10 MA
Maximum glj't‘guﬁyc'e' €2CN| \in=0V; RT=12kQ:CT=0. IyF | DCmax 45 %
Input threshold voltage Zero Duty Cycle 3 33
(pin4 ) Maximum Duty Cycle Vi 0 v
Oscillator Section
Frequency RT=12kQ;CT=0.01uF fosc 10 kHz
Standard deviation of _ CT—
frequency RT=30k Q;CT=0.001pF Afosc 3.0 %
Freq“e”\fg"‘;gaenge with Vee=7.0V~40V Afosc/AV 0.1 %
Frequency change with RT=12kQ;CT=0.01pF;
temperature Tamb=Tlow~Thigh Afosc/AT 12 %
Start time Control
Low current input V (pin3)=0.4V st -25 | =200 | pA
High inout V (pinl13)=24V 25 | 200
ah current inpd V (pinl3)=Vref Isti 75 MA
Total Device
Vee=15V 6 10
Standby supply current
(Pin6 is Vref All other Iec mA
inputs and outputs open ) Vee=40V 9 15
Average supply current Voo= 15V
(pinl4)=2.0V
6/12 www.xinboleic.com
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Test Diagrams

Figure 1 Error Amplifier Characteri Figure 2 Deadtime and Feedback Control
. - .
stics Test Circuit Voo = 15V .
é 150 ¢ 150
v 2We 2w
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Error Amplifi :
o S~ Under Test Test J ° Deadtime 211 *© Output 1
o Inputs O————— Feedback J:_
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Feedback PN\': Cr B
—=< Terminal = — ) =
(Pin3) ) Error
o0 L #
= _ — Output Ref
Ve Other Error § ConF:roI Out
Amplifier 50k Gnd
<
Figure 3 Common-Emitter Test Circuit Figure 4 Emitter-Follower Test Circuit
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Figure 5 Error Amplifier Sensing Technology
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Figure 6. Deadtime Control Circuit
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Figure 7. Soft-Start Circuit
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Figure 8. Output Connections for Single-Ended and Push—-Pull Configurations
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Figure 9. Slaving Two or More Control Circuits
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Figure 10. Pulse Width Modulated Push —Pull Converter
o .
?
Vin=8~20V Vo=28V
@ . 1N4934 155A
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240
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Test Item Test Conditions Result
Power Voltage Vin=10V~40V 14mV0.28%
Load Regulation Vin=28V: lo=1.0mA~1.0A 3.0mV0.06%
Output Voltage Ripple Vin=28V: lo=1.0A 65mVppP.A.R.D
Short-Circuit Current Vin=28V: RL=0.1Q 1.6A
Efficiency Vin=28V; lo=1.0A 71%
Figure 11. Pulse Width Modulated Step—Down Converter
Vir=10~40V Tip32A = YoX
o4 YYYL o
1.0mH@2A
R’ 150
SOu];E:
50V s
———¢50uF|
51K 10V
S00uF=
10V
Test Item Test Conditions Result
Power Voltage Vin=8V~40V 3.0mV0.01%
Load Regulation Vin=12.6V: 10=0.2mA~200mA 5.0mV0.02%
Output Voltage Ripple Vin=12.6V: 10=200mA 40mVppP.A.R.D
Short-Circuit Current Vin=12.6V; RL=0.1Q 250mA
Efficiency Vin=12.6V: 10=200mA 71%
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Package Information
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Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min( mm) Max ( mm) Symbol Min( in) Max( in)
A 3. 710 4. 310 A 0. 146 0.170
Al 0.510 Al 0.020
A2 3.200 3. 600 A2 0.126 0.142
B 0. 380 0. 570 B 0.015 0.022
Bl 1. 524 (BSC) Bl 0. 060 (BSC)
C 0. 204 0. 360 C 0.008 0.014
D 18. 80 19. 20 D 0. 740 0. 756
E 6. 200 6. 600 E 0. 244 0. 260
E1 7.320 7. 920 El 0. 288 0.312
e 2. 540 (BSC) e 0. 100 (BSC)
L 3. 000 3. 600 L 0.118 0.142
E2 8. 400 9. 000 E2 0.331 0. 354
El
[ \ | T A
= o
A \ S
= I \_
B1
E2
‘ D
_| 1 1 | [ [ | [ |
L I [ 11 | [ 1
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|
- SOP-16
Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min (mm) Nom (mm ) Max (mm) Symhol Min(in) Nom(in) Max (in)
A 1. 500 1. 600 1.700 A 0. 059 0. 063 0. 067
Al 0. 100 0.150 0. 250 A 0. 004 0. 006 0.010
A2 1. 400 1.450 1. 500 A2 0. 055 0. 057 0. 059
A3 0. 600 0. 650 0. 700 A3 0.024 0. 026 0. 028
h 0. 300 0. 400 0. 500 b 0.012 0.016 0. 020
c 0. 150 0. 200 0. 250 c 0. 006 0. 008 0. 010
D 9, 800 9. 900 10. 00 D 0. 386 0. 390 0. 394
E 5. 800 6. 000 6.200 E 0. 228 0.236 0. 244
E1 3. 850 3. 900 3. 950 El 0. 152 0. 154 0. 156
e 1. 27 (BSC) e 0. 050 (BSC)
L. 0.500 [ 0.600 | 0.700 L 0.020 | 0.024 [ 0.028
L1 1. 05 (BSC) L1 0. 041 (BSC)
0 0° 4° 8° 0 0° 4° 8°
T 11— Had A2
B = I e = = i oy
. a1
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Statement:

B XBLW reserves the right to modify the product manual without prior notice! Before placing an order,
customers need to confirm whether the obtained information is the latest version and verify the
completeness of the relevant information.

B Any semi-guide product is subject to failure or malfunction under specified conditions. It is the buyer's
responsibility to comply with safety standards when using XBLW products for system design and whole
machine manufacturing. And take the appropriate safety measures to avoid the potential in the risk of loss
of personal injury or loss of property situation!

®  XBLW products have not been licensed for life support, military, and aerospace applications, and therefore
XBLW is not responsible for any consequences arising from the use of this product in these areas.

® If any or all XBLW products (including technical data, services) described or contained in this document are
subject to any applicable local export control laws and regulations, they may not be exported without an
export license from the relevant authorities in accordance with such laws.

B The specifications of any and all XBLW products described or contained in this document specify the
performance, characteristics, and functionality of said products in their standalone state, but do not
guarantee the performance, characteristics, and functionality of said products installed in Customer's
products or equipment. In order to verify symptoms and conditions that cannot be evaluated in a standalone
device, the Customer should ultimately evaluate and test the device installed in the Customer's product
device.

®  XBLW documentation is only allowed to be copied without any alteration of the content and with the relevant
authorization. XBLW assumes no responsibility or liability for altered documents.

m  XBLW is committed to becoming the preferred semiconductor brand for customers, and XBLW will strive to
provide customers with better performance and better quality products.
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