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Descriptions

XBLW UC3843

Current Mode Pulse-width Controller

The UC3843 is a fixed frequency current mode PVWM controllers. It is specifically designed for Off-Line and DC-DC

converter applications. This integrated circuits feature a temperature compensated reference, high gain error amplifier,

current sense comparator, and a high Push—pull output ideally suited for driving a power MOSFET.Also included are

protective features consisting of input and reference undervoltage lockouts each with hysteresis,allowing deadtimes to

be programmed,and a latch for single pulse metering.This device is available in SOP8 package and DIP8 package.

DIP-8
Feature

>
>
>
>
>

SOP-8

Automatic Feed Forward Compensation
Low Startup and Operating Current ( <0.5mA)
Undervoltage Lockout with Hysteresis
Maximum Duty Cycle Control
Operating Frequency: 500kHz

Ordering Information

Applications

»  Switching regulators of any polarity
»  Transformer-coupled DC-DC converters

Product Model Package Type Marking Packing Packing Qty
XBLW UC3843AN DIP-8 UC3843AN Tube 2000pcs/Box
XBLW UC3843BDTR SOP-8 1038438 Tape 2500pcs/Reel
Pins Description
| _/ u
COMP | | 1 8| |VRer
VEs| |2 71| Vcc
Isense | | 3 6| |OUTPUT
Rt/Ct| |4 5| | GROUND
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|
No. Name Symbol Description
. Error amplifier compensation pin. Connect external compensation
1 Compensation Coup components to this pin to modify the error amplifier output.
Inverting input to the internal error amplifier. VFB is used to control
2 Voltage Feedback Vre the power converter voltage-feedback loop for stability
Primary-side current sense pin. Connect to current sensing resistor.
3 Current Sense Sense The PWM uses this signal to terminate the OUTPUT switch
conduction.
Connect timing resistor, RRT, to VREF and timing capacitor, CCT, to
4 Oscillator Rr/Cr |GROUND from this pin to set the switching frequency and maximum
output ratio. Maximum frequency can up to 500kHz .
5 Ground GND Ground
OUTPUT is the gate drive for the external MOSFET.Peak currents of
6 Output OuTPUT up to 1 A are sourced and sunk by this pin.
7 Power Supply Ve provides power to the device.
VREEF is used to provide charging current to the oscillator timing
8 Reference Voltage |V rer capacitor through the timing resistor.
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Absolute Maximum Ratings
Extreme Ratings ( Tamb =2 5 °C ,unless otherwise noted )

Value
Rating Symbol Unit
Min. Max.
Power voltage Vcc 30 \Y%
Output Current lo -1 1 A
OQutput Energy W 5 J
Error Amp Output Sink Current lo 10 mA
Current Sense emg:t/soltage Feedback Vin .0.3 5 5 Vv
Operating Junction Temperature T;j 150 °C
Power Dissipation Po 1 w
Operating Ambient Temperature T amb 0 70 °C
Storage Temperature Range Tstg -55 150 °C
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XBLW UC3843

Current Mode Pulse-width Controller

Electrical Characteristics

(Vec=15V, Ta=0~70C ,

Rr=10K, Cr=3.3nF, unless otherwise noted )

I . Value .
Characteristic Test conditions Symbol Min. | Typ. | Max. Unit
Reference Section
Reference Output Voltage Tj=25TC lo= 1mA Vref 4.9 5 51 vV
Line Regulation rate 12V sVis25V ANref 6 20 mV
Load Regulation TmMA=Vi=20mA AVref 6 25 mV
9
Qutput Noise Voltage 10Hz =f£10kHz Vn 50 pv
Output Short Circuit _ .
Current Ta=25TC Isc -30 -100 | -180 | mA
Oscillator Section
Frequency T=25 T fosc 47 52 57 kHz
Frequency Change with _
Voltage Vece= 12V to 25V Afoscl AV - 0.2 1 %
Frequency Change with Ta=Tlow to Thigh Afosc/ AT - 5 - %
Temperature
Oscillator Voltage Swing peak to peak Vosc - 1.6 - V
Discharge Current Ti=25 C Idischg 7.8 8.3 8.8 mA
Error Amplifier Section
Voltage Feedback Input Vpin1=25V Vib 242 2.5 2.58 V
Input Bias Current Vib=5V lbias -0.1 -2 MA
Open Loop Voltage Gain 2V =Vo=s4V Guol 65 90 dB
p p 9
Unity Gain Bandwidth Tj=25 C BW 0.7 1 MHz
Power Supply Rejection 12V sVi<25V PSRR 60 70 dB
atio
Output Current — Sink Vpin2=2 .7V, Vpin1=1 .1V I sink 2 12 mA
Output Current —Source Vpin2= 2 . 3V,Vpin1=5V | source -0.5 -1 mA
Qutput Voltage Swing Vpin2=2.3V,RlF 15k Q to
(High State) Ground VoH 5 6.2 Vv
Output Voltage Swing s _ .
(Low State) Vpin2=2 . 7V,RI= 15k Q to pin8 VoL 0.8 1.1 \Y
Current Sense Section
Current Sense Input
Voltage Gain [Notel &2] Gv 2.85 3 3.15 | VIV
Maximum Current Sense . oA
Input Threshold Vpin 1= 5V [Note 11 V3 0.9 1 1.1 \Y
Power Sugap:iyoREJectlon 12V=Vi<25V [Note 1] SVR 70 dB
Input Bias Current b -2 -10 BA
Propagation Delay Current Sense Input to Output TPLH(in / off) 150 300 ns
Output Section
Is ink=20mA v 0.1 0.4 \Y
Output Voltage Low State Is ink=20 OmA oL 1.6 | 2.2 Vv
Output Voltage High State Ilsiouur:-:cee:QzOOO n;ﬁk Vor 13 ::g - 2 x
Output Voltage with UVLO _ N
Activated Vece= 6V, Isink= 1 mA Vols 0.7 1.2 V
Output Voltage Rise Time | Tj=25 C Cl= 1nF [ Note 3] tr 50 150 ns
Output Voltage Fall Time | Tj=25 C Cl= 1nF [ Note 31 tf 50 150 ns
Undervoltage Lockout Section
Startup Threshold Vth 7.8 8.4 9 vV
Minimum Operating .
Voltage After Tumn-On Vcc(min) 7.0 7.6 8.2 vV
PWM Section
Duty Cycle Maximum D(max) 94 96 100 %
Duty Cycle Minimum D(min) 0 %
Total Device
Power Supply Current .
(Startup) Vi= 14V Ist 0.12 0.3 mA
Power Supply g o .
Current(Operating) Vpin 2=Vpin3=0V li 12 17 mA
Power Supply Zener . .
Voltage li=25mA Viz 30 36 V
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Application Circuit Diagram
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Note :

1 .Input Voltage : 95Vac~ 130Vac (50Hz/60Hz)
2 . line dissipation : 3850V
3 .switching frequency : 40kHz

4 . efficiency : 70% full load

5 . output voltage : A+5V 5%/-5% : 1A~4 A load, pulse voltage: 50mVp - pmax
B+12V 3%/-3%:0.1A~0.3A load, pulsevoltage : 100mVp -p max
C12V 3%/-3%:0.1A~0.3Aload, pulse voltage : 100mVp -p max
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Usage Instruction
Oscillatior Section

The oscillating frequency and maximum duty cycle is programmed by the timing components RT and CT. The
following diagram shows the charging and discharging time.

Charging time : tc=0.55Rt*Cr
Discharging time : ta = Rr* Ct*In {(0.006 3RT-2.7)/(0.0063 RT-4)}

Frequency and resistance Maximum duty cycle

100.0

il H

veer|a 2 . £ 800
\ > RT 5
alft 2 &

RT/ICT |4} + E .. 60.0
b H s
| =~ CT & 100K ettt a

ol 8 € 400
GROUND |5 = E
T 2 0k s
1 EREL]
- I = © ' = 200
. 172
For AT> 5k '-H-TC-—T
300 1.00k 3.00k 10,0k 30.0k 100K 300 100k 3.00k 10.0k 30.0k 100Kk
RT (ohms) RT (chms)
Error amplifier
2.50V
L _|_ 0.5mA
| g >
i - VFB |—2—1 .
=]
Z1 Eramp

The open-loop gain of this Amp.can reach 80dB. Under open-loop condition,frequency features show as upper
diagram. It provides 2.5V reference voltage. 2. 5 V internal reference voltage is added to the positive end of the
amplifier. The sample voltage is input into the negative end of the amplifier and divided by the R1 and R2.The closed-
loop gain can be adjusted by The negative feedback resistance Rf.
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Current sensing comparator

ERROR
| AMP

lls

- comP QURRENT
ENSE
| r sL [ CURRENT COMPARATOR
i SENSE
Rs L GND
ol T _7

Peak Current (Is) is Determined By The Formula
ISMAX " ——
RS

The sampling voltage is amplified by the error amplifier and sent to the current sense comparator to convert into
current mode to control the pulse-width. In addition, the current sense comparator plays the role of over-current
protection.Imax= (N * 1V) /Rs, N is the ratio of the primary tumns of the transformer.

Push— pull output

10V-20V
oo
10~20
1 I
. Output - | E .

GND Z< D

The UC3843 Pulse square waveform can drive field tube directly and has +1A drive current in peak.

Undervoltage lockout circuit

lee

|
|
ON/OFF COMMAND
Vce
.E’ TO REST OF IC
|
| <iTmA <+
|
I '
| 3842 | 3843
: <05mA +
| Von 16V 8.4V J } - Vee
: Vorr 10V 7.6V Vorr Vown
L.

During UVLO, the Output is low

UC3843 has under-voltage lock-in circuit (UVLO) , start-up voltage and turn-off voltage less than 10V, which can make the
switching power supply work stably and not be affected by the fluctuation of the power grid, very precise and stable.
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Block Diagram
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Timing Diagram
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Package Information

XBLW UC3843

Current Mode Pulse-width Controller

* DIP-8
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
B1 1. 524 (BSC) Bl 0. 060 (BSC)
c 0.204 0. 360 c 0.008 0.014
D 9. 000 9. 400 D 0. 354 0. 370
E 6. 200 6. 600 E 0. 244 0. 260
EL 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 ,
< [( oy g < >
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= =11 ———T——-f———} ——————
\ | /
NI
|
|
!
LI L1 1 L
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« SOP-8
Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min (mm) Max (mm) Symbol Min(in) Max (in>
A 1. 350 1. 750 A 0. 053 0. 069
Al 0.100 0. 250 Al 0. 004 0.010
A2 1. 350 1. 550 A2 0. 053 0. 061
b 0. 330 0.510 b 0.013 0. 020
C 0.170 0. 250 C 0. 006 0.010
D 4. 700 5. 100 D 0. 185 0. 200
E 3. 800 4. 000 E 0. 150 0. 157
El 5. 800 6. 200 El 0. 228 0. 224
e 1. 270 (BSC) e 0. 050 (BSC)
L 0. 400 1. 270 L 0.016 0. 050
0 0n° 8° 0 0° g°
D
i I
| !
‘ |
- | !
m = = I— — | —
P : |
N ‘ !
dop-L ‘ |
S \ !
- ‘ |
1 ‘ T T | —
T ! !
SERE Sl o
|| | | L
b e C
=
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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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