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Fixed

uc3843

DESCRIPTION

UC3843 is a fixed frequency current-mode PWM controller.
It is specially designed for Off Line and DC-to-DC converter
applications with minimal external component. This
integrated circuit features a trimmed oscillator for precise
duty cycle control, a temperature compensated reference, a
high gain error amplifier, a current sensing comparator, and
a high current totem pole output ideally suited for driving a
power MOSFET.

The device is protective features consisting of input and
reference under-voltage lockouts each with hysteresis,
cycle-by-cycle current limiting.

FEATURES

Automatic Feed Forward Compensation
High Current Totem Pole Output
Internally Trimmed Bandgap Reference
Undervoltage Lockout with Hysteresis
Low Start Up Current

Optimized for offline converter

Double pulse suppression

Current mode operation to 500kHz

APPLICATION

o Wireless Base Station Power
o Telecom and Datacom Power
o Industrial Power Systems

o PC Power Supplies

ORDERING INFORMATION

PIN CONFIGURATION
_/
v

Compensationl: 1 8
Voltage Feedbackl: 2 7 ]Vcc
:l Output
RT/CTI: 4 5 ]GND

[=2]

Current Sensel: 3

(Top View)

Temperature Range Package Olr:)dee\zlriil;Ie Package Qty
DIP8L UC3843D 75Units/Tube

0°Cto +70°C Pb-Free -
SOPS8L UC3843P 50Units/Tube
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SCHEMATIC DIAGRAM

Vcc 7(12)
0]
|
Vce
Vref 5.0V
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R Vref Vc
Undervoltage o)
Lockout 7(11)
Output
RTCY Oscillator I':>ﬁro o l(;)
A7) Latching P( )
Voltage PWM ower
Feedback o Ground
Input O p 5(8)
2(3) Error t Current
Output Amplifier O Sense
Compensation J_—lf— 3(5) nput
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PIN DESCRIPTION

GNDO5(9

Pin numbers in parenthesis are for the D suffix SOIC-14 package.

Figure 1. Simplified Block Diagram

No. Name Function Description
: This pin is the Error Amplifier output and is made available for loop
1 | Compensation .
compensation.
Vol This is the inverting input of the Error Amplifier. It is normally
2 otage ted to the switching power supply output through a resistor
Feedback connec gp pply outp 9
divider.
A voltage proportional to inductor current is connected to this input
3 | Current Sense | The PWM uses this information to terminate the output switch
conduction.
The Oscillator frequency and maximum Output duty cycle are
4 | R1/Cr programmed by connecting resistor RT to Vrer and capacitor Cr to
ground. Operation to 500kHz is possible.
5 | GND This pin is the combined control circuitry and power ground.
6 | Output This output directly drives the gate of a power MOSFET.
P Peakcurrents up to 1.0A are sourced and sunk by this pin.
7 | Vcc This pin is the positive supply of the control IC.
8 |v This is the reference output. It provides charging current for capacitor
REF .
Cr through resistor Rt
Jun. 2008
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Total Power Supply and Zener Current lcc+ 1z 30 mA
DC Supply Voltage Vce 30 \%
Output Current lo +1.0 A
Output Energy (Capacitive Load per Cycle) W 5.0 TN
Error Amp Output Sink Current loe 10 mA
Current Sense and Voltage Feedback Inputs Vin -0.3t0 5.5 \Y
Maximum Power Dissipation @Ta=25°C Po 0.862 w
Thermal Resistance, Junction-to-Air Rsia 145 °C/W
Maximum Operating Junction Temperature Ta +150 °C
Storage Temperature Range Tstc -65 to +150 °C

RECOMMENDED OPERATION CONDITIONS

Parameter Symbol Min Max Unit
DC Supply Voltage Vce 12 25 \Y
Operating Temperature Ta 0 70 °C

ELECTRICAL CHARACTERISTICS

(Vce = 15V unless otherwise noted)

| Parameter | Symbol | Test Conditions | Min Max Unit
Reference Section
lo=1.0mA, Vcc = 15V
Temsarige. 49 1 51
Reference Out V/ReF - \Y
IO =1.0mA, Vcc =15V,
Ta = Trow to THiGH 4.865 5135
. . Veec= 12V to 25V,
Line Regulation Reguine Ta = Trow to ThicH 20 mV
. lo=1.0to 20mA,
Load Regulation Regrorp T = Trow 10 Tuicn 25 mv
. Vce =12V, lo = 1.0mA,
Total Output Variation Ta = Tiow to TricH
over Line, Load, VFINAL 4.82 5.18 \
Temperature (Notel) Vee =25V, lo = 20mA,
Ta = TLow to THicH
Output Short Circuit lsc Vee =15V 30 1180 mA
Current

'ﬂ Jun. 2008
Rev 1.0 www.chipswinner.com



uc3843

ELECTRICAL CHARACTERISTICS

| Parameter | Symbol | Test Conditions | Min | Max | Unit |
Oscillator Section

Vee=15V, Ti=25°C

Rr=10Kj, Cr=3.3nF 4t >7
Frequency fosc kHz
Vce= 15V, 46 60
Ta=TLowto THiGH,
Rt=10Kj, Ct=3.3nF
Vce= 12V to 25V,
Frequency Change | foo/AV | Ta= Trowto ThicH, 1.0 %
with Voltage Rr=10kQ, Cr=3.3nF
Ty=25°C 7.5 9.3
Discharge Current laisch xosc_:léi) v mA
ce= Ta=TLow to
Thick 7.2 9.5
Error Amplifier Section
Voltage Feedback Ves | Y0=2.5V,Vce=15V, 2 42 258 Vv
Input Ta=Trowto THigH ' '

: VrB= 2.7V, Vcc =15V,
Input Bias Current liB TA = Trow 10 TricH -2.0 HA

Vo=2.0V to 4.0V,

Open Loop Voltage
Ggin p g AvoL |Vec= 15V, 65 dB
Ta=TLow to THiGH
. . . Vcec =15V,
Unity Gain Bandwidth | BW Ta= Tiow to TricH 0.7 MHz
Power Supply Vce=12V to 25V,
Rejection Ratio PSRR Ta=Trow to ThicH 60 dB
Vo=1.1V, Vrs = 2.7V, 20
Output Sink Isink  [Vec=15V, '
Current Ta =TrLow tO THiGH A
Vo=5.0V, Vre= 2.3V,
Source Isource |Vcc=15V, 05
Ta= TrLow to THiGH '
High Ves= 2.7V, Vcc =15V
Stgte VoH Ri@enpy = 15KQ, 5.0
Output Ta= TrLowto THiGH
Voltage \
Swing Low Ves= 2.7V, Vcc= 15V
State VoL Ri.00= 15KQ, 11
Ta= TLowto THiGH
Jun. 2008
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ELECTRICAL CHARACTERISTICS(CONTINUE)

\ Parameter | Symbol | Test Conditions | Min | Max | Unit |
Current Sense Section
Current Sense Input Vrs= 0V, Vcc= 15V,
Voltage Gain Av Ta= Trowto THicH 2.85 3.15
Maximum Current _ _
Sense Input VTH }I_/FB__TOV’\:SCT_ 15V, 0.9 1.1 \Y
Threshold AT TLOWTED THieH
. Vcec= 15V,
Input Bias Current liB Ta= Tiow t0 Thic -10 HA
Propagation Delay _
(Current Sense Input tpLH Vci_ 15V, 300 ns
Ta= Trow tO THiGH
to Output)
Output Section
Low Vv Isink = 20mA, Vee = 15V 0.4
oL
Output State lsink = 200mA, Vee = 15V 2.2 v
Voltage | High Vo  |lsk=20mA, Vee= 15V 13
State Isink = 200mA, Vec = 15V 12
Output Voltage with Vee= 6V, Isink = 1.0mA,
UVLO Activated VOLUVLO) | ) = Tiow to Thie 1.1 v
Output Voltage ¢ CL=1.0nF,Vcec= 15V, 150 s
Rise Time ' Ta=Tiow to THiGH
Output Voltage Fall CL=1.0nF, Vcc= 15V,
Time tf Ta= Trow t0 THiGH 150 ns
Under Voltage Lockout Section
Vcec =0V to 25V,
Startup Threshold Vih Ta= Tiow to Thion 7.8 7.9 V
Minimum Operating Vce = 0V to 25V,
Voltage After Turn-On Vecmny Ta= Trow to THicH 7.0 8.2 v
PWM Section
Vcec =15V,
Duty Cycle DC Ta= Trow to THicH, 0 94 %
Rt=10KQ, Cr=3.3nF
Total Device
Startup: Vcc = 14V 1.0
Power Supply Current|  lcc mA
Operating: Vcc = 15V 17
Power Supply Zener |y, 1}c- 25mA, Vec=0t0 40V | 30 40 vV
Voltage

Note 1: VenaL = Vreras(Reguine+RegrLoan)/1000£1VRrerro(VRrerFo)-VRerzsl VrRer2s = VRer@ Ta=25°C;
VRer70=VRer@ Ta=70°C;VRrero=VRer@ Ta=0°C.
Note 2: Trow = 0°C, THicH=+70°C
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS(CONTINUE)

S
& 100 T T 0 El.Z |
g \ Vec=15V 2 | vee=1sv —
Z g Vo=20Vt040V |3 & I, —
= _ RS —
g \ Gain RL= 109 K W 7
o N TA=25°C o £ /7//
(<-EI) 60 60 LIDJ ~0.8 — oLo /
< \ S £ w=25C~ 4 [/
| L
3 _ o8 —/7/
> 40 é £0.6 T / //
3 Phase W ——TA=125C '/
0
9 2 1200 0.4 £/ Ta= -55°C
= W0 ///
b 2k /7]
o o0 150 W g2 /
3 < g ///
: z
< -20 180 O 0 / /
10 100 1.0k 10k 100k 1.0M 10M £ 0 2.0 4.0 6.0 8.0
s
f, FREQUENCY (Hz) Vo, ERROR AMP OUTPUT VOLTAGE (V)
Figure 8. Error Amp Open Loop Gain and Figure 9. Current Sense Input Threshold
Phase versus Frequency versus Error Amp Output Voltage
< <
>
0 £ 110
£ [ H =
§ 40 \\ Vce=15V é \écczol%\’
N x L=<0. ]
g P~ 3
w -8.0 90 AN
o) N % \
< ey 0 N
— o
0 -12 o N
o . \
L
@
S .16 Ta =125°C Q70
o TA=-55°C o \
mi w ™.
Lo-20 TA=25°C o
& [ g ~N
& 24 [ | & s0
3 0 20 40 60 80 100 120 L 55 25 0 25 50 75 100 125
24
Iret, REFERENCE SOURCE CURRENT (mA) g Ta, AMBIENT TEMPERATURE (°C)
Figure 10. Reference Voltage Change Figure 11. Reference Short Circuit Current
versus Source Current versus Temperature

Vcc=15V
lo=1.0 mAto 20 mA
Ta=25°C

Vce =12V to 25V
Ta=25°C

2.0 ms/DIV 2.0 ms/DIV

AVO,OUTPUT VOLTAGE CHANGE(2.0mV/DIV)
AVO,0UTPUT VOLTAGE CHANGE(2.0mV/DIV)

Figure 12. Reference Load Regulation Figure 13. Reference Line Regulation
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TYPICAL PERFORMANCE CHARACTERISTICS(CONTINUED)
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Figure 14. Output Saturation Voltage Figure 15. Output Waveform
versus Load Current
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TYPICAL APPLICATION

R1
50 1w

o—AA—

117 VAC
=

D6 L1
T U9D946
- +6V
VARO c1 R12
M 68 250uF 4.7kQ N5 €10 2:710%) =
. oW o  4700uF W
10V 1ov
sR2 —o e COM
< 56kQ 2W D7
UF81002
NLa Py
DH4— +12V
R4 R3 D2 D3 N12 2200yF
4.7kQ 200 - _IN3612 1N3612 ° 16V +12V COM
WA k- N12 c13
c2 I c3 R9 ® 2200pF
L00F < Ve = 680 16V
25V 3w K} ® -
R5150k0 |2 ' ,;_I_l D8 1
WA—@— 1
C14 UES1002
uC3844 R7 -
100 pF 220 ||._ Q1 [of:]
5 8 6 AN —o UFN833 =~ 680pF
iR R8
J_ S10kQ 3 VW ooV
C5 4 5 1k R10 R11
0.01F | 6 ¢ USD1120 | c7 SR13 S D8 <
J = $ 20k0 2 0.55Q IN3613 S 2.7kQ
1‘ 0.0022yF 470pF 3 T 1w 1 2w
m

Jun. 2008

Rev 1.0

www.chipswinner.com



uc3843

PHYSICAL DIMENSIONS

SOPS8L
=

A3 Al

111
111

C1

e

Ca

Dimension(mm) Dimension(mm)
Symbol Min Max Symbol Min Max
A 4.95 5.15 c3 0.05 0.20
Al 0.37 0.47 c4 0.20(TYP)
A2 1.27(TYP) D 1.05(TYP)
A3 0.41(TYP) D1 0.40 | 0.60
B 5.80 6.20 R1 0.07(TYP)
Bl 3.80 4.00 R2 0.07(TYP)
B2 5.0(TYP) 01 17°(TYP)
C 1.30 1.50 02 13°(TYP)
C1l 0.55 0.65 03 4 (TYP)
Cc2 0.55 0.65 04 12°(TYP)
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DIP8L
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L 1 1 L
JE
o = -
U f—
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Ol |
[ as a1 |
A3 A4 : X
Dimension(mm Dimension(mm
Symbol (mm) "~ Symbol (mm)
Min Max Min Max
A 9.30 9.50 C2 0.5(TYP)
Al 1.524(TYP) C3 3.3(TYP)
A2 0.39 0.53 C4 1.57(TYP)
A3 2.54(TYP) D 8.20 8.80
A4 0.66(TYP) D1 0.20 0.35
A5 0.99(TYP) D2 7.62 7.87
B 6.3 6.5 1 8 (TYP)
7.20(TYP) 2 8 (TYP)
c1 3.30 3.50 03 5 (TYP)
6 o

]
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