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CURRENT MODE PWM CONTROLLER

DESCRIPTION

The UC284X A and UC384x A are fixed frequency current mode

PWM controller. Strengthen the compressive current
They are specially designed for OFF-Line and DC to DC convert

er applications with a minimal external

components. Internally impl

emented circuits include a trimmed oscillator for precise duty cycl
e control, a temper ature compensated reference, high gain error a
mplifier, current nsing comparator, and a high current totem pole outp

utideally suited

for driving a power MOSFET. Protection circuitry includes built un
der voltage lockout and current limiting.

UC2842A/43/44/45
UC3842A/43/44/45

Strengthen the compressive current

The corresponding thresholds for the UC2843A/45, UC38
43/45 are 8.4V (on) and 7.6V (off).The UC2842A/43, UC3842

/43 can operate within 100% duty cycle.

TheUC2842/44,UC3842/44haveUVLOthresholdsof16V(on)a nd10V

(off).

FEATURES

Low Start-Up and Operating Current
High Current Totem Pole Output
Under voltage Lockout With Hysteresis
Operating Frequency Up To 500KHz

The UC2842/44, UC3842/44 have UVLO thresholds

Examples of 16 V (on) and 10 V (off).

HE ESE FLED ULO On WVLD OFF Maximum DutyCycle
UC3542ADSTR-TUDT SOF8 UC38424 16. OV 10. 0V #100%
UC2542ADSTR-TUDT SOF8 UC28424 16. 0V 10. 0V # 100%
UC2542 AQDSRE-TUDT SOFS UCZE42A0 16. 0V 10. 0V <100
1C2843ADSTR-TUDT SOF8 UCZ843A 8.4V 7.6V {50%

C2843A0D8RG1-TUDT SOF3 UCZ543A8 g. 4V 7.6V <50
UCZ2844ADSTR-TUDT SOF3 UCZ25444 16. OV 10,0V {100%
C2544A0DSR-TUDT SOF8 UCZ544A0 16. 0V 10,0V <100
C284SADSTR-TUDT SOFS UCZ254SA 8.4V T.BV <50
UC2845AQDSR-TUDT SOF8 UC2845A0 8.4V 7.6V <50
UC3543ADSTR-TUDT SOF8 UC38434 8.4V 7.6V {50%
UC3544ADSTR-TUDT SOFS UC35444 16. 0V 10.0V #100%
1IC3845ADSTR-TUDT SOF8 UC3845A 8.4V 7.8V {50%

UC2842 AN-TUDI DIFS UCZE42AH 16. OV 10,0V <100
UC2843AN-TUDI DIFS UCZE43AH 8.4V T.6Y <50
UCZ2544AN-TUDT DIFS UCZE44AH 16. 0V 10,0V <100
UCZ845AN-TUDT DIFS UCZE45SAN 8.4V T 68V 50
UC3842AN-TUDI DIFS UC3542AH 16. OV 10. 0V #100%
UC3843AN-TUDI DIF3S UC3IS43AN 8.4V T.8Y {s0%
UC3544AN-TUDI DIFS UC3IS44AH 16. 0V 10.0V #100%
C3845AN-TUDI DIFS UCIE4SAN 8.4V T.BY {50%
BLOCK DIAGRAM (toggle flip flop used only in UC2844/45, UC3844/45)
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UC2842/43/44/45
UC3842/43/44/45

PIN CONNECTION

(TOP VIEW)
COMPD 1 \/ 8 ] VRer
ves| |2 7] vee
|SENSED 3 6 ] ouT
RT/CTD 4 5 ] GND
PIN FUNCTION
N | FUNCTION DESCRIPTION
1 | COMP This pin is the Error Amplifier output and is made for loop compensation.
2 | Ve This is the inverting input of the Error Amplifier. It is normally connected to the switching power supply
output through a resistor divider.
3 | leeyes A voltage proportional to inductor current is connected to this input. The PWM uses this information to
terminate the output switch conduction.
4 | R#Ct The oscilator frequency and maximum Output duty cycle are programmed by connecting resistor Ry
to Vg and capacitor Cr to ground.
5 | GROUND This pin is the combined control circuitry and power ground.
6 | QUTPUT This output directly drives the gate of a power MOSFET. Peak currents up to 1A are sourced and sink
by this pin.
7 | Ve This pin is the positive supply of the integrated circuit.
B | Vi This is the reference output. It provides charging current for capacitor C+ through resistor Ry .

Absolute Maximum Ratings

Characteristic Symbol Value Unit
Supply Voltage (low impedance source) Ve 30 \
Output Current lo +1 A
Input Voltage (Analog Inputs pins 2,3) Vi, -0.3t0 5.5 \%
Error Amp Output Sink Current I sink (E.A) 10 mA
Power Dissipation (Tx=25°C) Po 1 W
Storage Temperature Range Tstg -65 to150 °C
Lead Temperature (soldering 5 sec.) To 260 °C
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UC2842/43/44/45
UC3842/43/44/45

Electrical characteristics (*V¢c=15V, Ri=10kQ, C;=3.3nF, TA=0°C to +70°C, unless otherwise specified)

Characteristics | Symbol | Test Condition | Min Typ | Max | Unit
Reference Section
Reference Output Voltage Vrer T,=25°C, lger = 1 MA 4.9 5.0 5.1 Vv
Line Regulation AVRer 12V < Vee <25V 6.0 20 mV
Load Regulation AVRer 1 mMA < Irgr < 20mA 6.0 25
Short Circuit Output Current lsc Ta=25°C -100 -180 mA
Oscillator Section
Oscillation Frequency f T,=25°C 47 52 57 KHz
Frequency Change with Voltage Af/AV e 12V <V <25V 0.05 1.0 %
Oscillator Amplitude Vosc) (peak to peak) 1.6 \%
Error Amplifier Section
Input Bias Current Igias V=3V -0.1 -2 pA
Input Voltage Viga) Vpin1 = 2.5V 2.42 2.5 2.58 \'%
Open Loop Voltage Gain AvoL 2V <V <4V 65 90 dB
Unity Gain Bandwidth UGBW T=25°C, Note 3 0.5 0.6 MHz
Power Supply Rejection Ratio PSRR 12V < Ve <25V 60 70 dB
Output Sink Current sk Voinz = 2.7V, Vpin1 = 1.1V 2 7 mA
Output Source Current Isource Voinz = 2.3V, Viin1 = 5V -0.5 -1.0 mA
High Output Voltage Von Voinz = 2.3V, R = 15KQ to GND 5.0 6.0 Vv
Low Output Voltage VoL Vo2 = 2.7V, R = 15KQ to PIN 8 0.8 1.1
Current Sense Section
Gain Gy (Note 1 & 2) 2.85 3.0 3.15 VIV
Maximum Input Signal Vimax) Vit = 5V (Note1) 0.9 1.0 1.1 \
Supply Voltage Rejection SVR 12V < Vec <25V (Note 1) 70 dB
Input Bias Current Igias Viping = 3V -3.0 -10 LA
Output Section
Low Output Voltage Vou Isnk = 20 mA 0.08 0.4
Isink = 200 mA 1.4 2.2 v
High Output Voltage Von lsink =20 mA 13 13.5
Ismk = 200 mA 12 13.0
Rise Time tr T, =25°C, C_ = 1nF (Note 3) 45 150 nS
Fall Time te T, =25°C, C_ = 1nF (Note 3) 35 150
Undervoltage Lockout Section
Start Theshold Vs UC2842/44,UC3842/44 14.5 16.0 17.5 Y
UC2843/45,UC3843/45 7.8 8.4 9.0
Min. Operating Voltage V opR(min) UC2842/44,UC3842/44 8.5 10 11.5 v
(After Turn On) UC2843/45,UC3843/45 7.0 7.6 8.2
PWM Section
Max. Duty Cycle Dmax UC2842/43,UC3842/43 95 97 100
UC2844/45,UC3844/45 47 48 50 %
Min. Duty Cycle Dmax) 0
Total Standby Current
Start-Up Current lst UC3842/43/44/45 0.17 0.3 mA
Operating Supply Current lec (oPr) Voins = Vpinz = OV 13 17
Zener Voltage Vz lec=25 mA 30 38 \

* Adjust V¢ above the start threshold before setting it to 15V.
Note 1: Parameter measured at trip point of latch with V,,=0.
Note 2: Gain defined as A=AVpin1/AVping ; 0 < Viing < 0.8V.

Note 3: These parameters, although guaranteed, are not 100% tested in production.
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UC2842/43/44/45

UC3842/43/44/45
APPLICATION INFORMATION
2.5V
1mA
Vg 2 ? >
COMP |1
L
Figure 1. Error Amp Configuration
Ve |7 N
B ON/OFF COMMAND TO S/R OF IC
Ico“
UC3842|UC3843 13mA
UC3844/UC3845
o 16V | 8.4V Voot
Ve 10V 7.6V 0.2mA| v
‘ ‘ N
VOFF VON

Figure 2. Under voltage Lockout

During UVLO, the Output is low
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UC2842/43/44/45

UC3842/43/44/45
ERROR
+~_AMP 2R
2 —
Ves
COMP 1 CURRENT
R SENSE
T COMPARATOR
L3
-LCURRENT
SENSE
T 5
GND| +
1.0V

Peak current is determined by g max~2 R
S

Figure 3. Current Sense Circuit

UC3842 UC3842
o 5
| GND "GND

Figure 4. Slope Compensation Techniques
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UC2842/43/44/45
UC3842/43/44/45

T R A 4
Q BIAS
:

ERROR o+
AMP ¢ TmA

2R
Veg 6_‘I>»|+FS#
12

il
a

SCR must be selected for a holding current of less than 0.5mA.
The simple two transistor circuit can be used in place of the SCR as shown.

Figure 5. Latched Shutdown

Error Amp compensation circuit for stabilizing any current-mode topology except
for boost and flyback converters operating with continuous inductor current.

From V,

Error Amp compensation circuit for stabilizing current-mode boost and flyback
topologies operating with continuous inductor current.

Figure 6. Error Amplifier Compensation
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UC2842/43/44/45

UC3842/43/44/45
Vegp ™ """
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EXTERNAL Cro
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Figure 8. Soft-Start Circuit
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UC2842/43/44/45
UC3842/43/44/45

TYPICAL PERFORMANCE CHARACTERISTICS
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Figure 1. Timing Resistor vs. Oscillator Frequency
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Figure 3. Maximum Output Duty Cycle vs.
Timing Resistor (UC3842/43)
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Figure 5. Current Sense Input Threshold vs.
Error Amp Output Voltage
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Figure 2. Output Dead-Time vs. Oscillator Frequency
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Figure 4. Error Amp Open-Loop Gain vs.
Frequency
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Figure 6. Reference Short Circuit Current vs.
Temperature
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UC2842/43/44/45

UC3842/43/44/45
Vsat lcc
Sourse Saturation
1 (Load to Ground)
ey ||
-2 [~ 80 pus Pulsed Load 120Hz Rate 20
L]
e o [~ —
3 15
/ —T ]
2 __———,/ 10 < : : 3 Isense = OV
—] EXNA §“ Veg = OV
<
§ \J A 2 Ry = 10K
Sink Saturation [ 18} _ o o
1 (Load fouvz(?) S—— : : I}?— :(23§3n(|::
0 0 1
0 200 400 600 I (MA) 0 10 20 30 Ve (V)
Figure 7. Output Saturation Voltage vs. Load Current Figure 8. Supply Current vs. Supply Voltage
Ta=25°C
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Figure 9. Oscillator and Output Waveforms
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UC2842/43/44/45

PACKAGE
SOP8 Q
B A
HHHH o
1T
SIES
Al
_HHEB >
_
. \ \ \ \ b [ 0.25
Dimensions In Millimeters
Symbol : | Min : Max : Symbol : | Min : Max :
A 1.225 1.570 D 0.400 0.950
A1 0.100 0.250 Q 0° 8°
B 4.800 5.100 a 0.420 TYP
C 5.800 6.250 b 1.270 TYP
Cc1 3.800 4.000
DIP8
D1
B
D
[1 [ 1 [ 1 []
D )
Dimensions In Millimeters
Symbol : | Min : Max : Symbol : | Min : Max :
L] || A 6.100 | 6.680 L1 3.000 | 3.600
B 9.000 9.500 a 1.524 TYP
ua b D 8.400 | 9.000 b 0.889 TYP
D1 7.420 7.820 c 0.457 TYP
E 3.100 3.550 d 2.540 TYP
0.500 0.700
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UC2842/43/44/45
UC3842/43/44/45

Important statement:

TUDI 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.

TUDI Semiconductor Co,Ltd. the performance of the semi
conductor products produced by the company can reach the
performance indicators that can be applied at the time of sales.

the use of testing and other quality control technologies is
limited to the quality assurance scope of TUDI semiconductor

. Not all parameters of each device need to be tested. The
above documents are for reference only, and all are subject to
the physical parameters.

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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