KA3842B/3B/4B/5B SMPS CONTROLLER
CURRENT-MODE PWM
CONTROLLERS
The KA3842B/3B/4B/5B are fixe frequency current-mode 8 Dip

PWM controlier. They are specially designed for Off-Line
and DC-to-DC  converter applications with minimal externat
components. These infegrated circuits feature a trimmed
oscillator for precise duty cycle control, a temperature com-
pensated reference, high gain error amplifier. current sensi-
ng comparator, and a high current totempole oulput ideaily

suited for driving a power MOSFET.

Protection circuity Includes built in under-voitage lockout

and current limiting.

The KA3842B and KA3844B have UVLO thresholds of 16V

(on) and 10V (offy The KA3843B and KA38458 are 8.5V
{on) and 7.9V (off) The KA3842B and KA3843B can operate
within 100% duty cycle. The KA3844B and KA38458 can
operate with 50% duty cycle.
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FEATURES
» Low Start Up Current
» Maximum Duty Clamp ORDERING INFORMATION
* UV Lockout With Hysteresis
.0 ing Frequ Up To S00KHz Device Package Operating Temperature
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KA3842B/3B/4B/5B SMPS CONTROLLER
ABSOLUTE MAXIMUM RATINGS
Characteristic Symbol Value Unit
Supply Voltage Vee 30 \Y
Output Current lo +1 A
Analog inputs (Pin 2.3) Vi 03t 6.3 v
Error Amp Qutput Sink Current {sink £ 10 mA
Power Dissipation (Ta = 25T) Po 1 w
ELECTRICAL CHARACTERISTICS
(* Vee=15V, Ry=10KQ, Cr=3.3nF, Ta= 0C 1o +707C, unless otherwise specified)
Characteristic Symbol Test Conditions Min Typ Max Unit
REFERENCE SECTION
Reference Output Voitage Vrer Ti=25C, lnge = 1mMA 490 5.00 5.10 A
Line Regulation AVpgr | 12VSVec 525V 6 20 mvV
Load Regulation AVrer | TMA<Iger < 20mA 6 25 mv
Short Circuit Output Current lsc Ta=25TC ~100 -180 mA
OSCILLATOR SECTION
Oscillation Frequency f T,=25C 47 52 57 KHZ
Fraquency Change with Violtage | AVAVec | 12Vsvec <25V 0.05 1 %
Oscillator Amplitude Vioso) 1.8 Ve
ERROR AMPLIFIER SECTION
Input Bias Current lias 0.1 -2 MA
input Voltage Vien | Vi=25V 2.42 250 258 v
Open Loop Voltage Gain Gvo VE Vo4V 65 o0 dB
Powear Supply Rejection Ratio PSRR | 12V<Vee <25V 60 70 dB
Output Sink Current Ismex V=27V, V=11V 2 7 mA
Qutput Source Current Isource | Va= 2.3V, Vy=5V 06 -1.0 mA
High Output Voltage Vo V; = 2.3V, R, = 15KQ2 to GND 5 ] \'4
Low Qutput Voltage VaL V=27V, R, = 15K ) toPin 8 0.8 1.1 \
CURRENT SENSE SECTION
Gain Gy (Note 1 & 2) 2.85 3 315 VIV
Maximum Input Signai Vigmy | Vi = 5V(Note 1) 0.9 1 11 v
Power Supply Rejection Ratio PSRR | 12V<V¢e <25V (Nota 1) 0 d8
Input Bias Current isas -3 -10 uA
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KA3842B/3B/4B/5B SMPS CONTROLLER

ELECTRICAL CHARACTERISTICS (Centinued)
{ * Vec15V, Ri*10KQ, Cr=3.3nF, T4= 0C 10 +70°C uniess otherwise specified)

Characteristic [ symbot | Testconamions | min | typ [ wmax [ um

OUTPUT SECTION

Teow = 20mA 0.08 04 v
Low Output Voliage VoL = 200mA 14 22 v

|mcg = 20mA 13 136 v
High Output Voltage VoH [ scomce = 200mA 12 13.0 v
Rise Time tn | T,=25T, C= InF (Note 3) 4 150 nS
Fall Time ~ % | T,=25C, Ci= InF (Nole 2) ) 150 nS
UNDER-VOLTAGE LOCKOUT SECTION

KA3842B/44B 145 16.0 175 v
Start Thrashoid Ml prreryeyy 78 'Y 9.0 v
Min. Operating Voltage Vornomy | KASS42B/448 85 100 15 v
(ARer Tum On) KA3843B/45BG 70 76 82 v
PWM SECTION _

KA38428/43B 5 o7 100 %
Max. Duty Cycle Domet  ["en3844B/458 rm T 0 %
Min. Duly Cycle Doaro o
TOTAL STANDBY CURRENT
Start-Up Curent tor 045 1 mA
Operating Suppluy Current locorm, | Va=V2=ON 14 17 mA
Zener Voltage Vi | loc = 25mA ) 38 v

- Adjust Ve above the start thresheld before setting at 15V
Note 1. Parameter measured at trip point of latch
2. Gaindefinedas: 7 AV,
As—; ;05V; 0.8V
AVy
3.These parameters, aithough guaranteed, are not 100% tested in production.
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KA3842B/3B/4B/5B SMPS CONTROLLER

Fig. 1 Open Loop Test Circuit
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High peak currents associated with capacitive loads necessitate careful grounding techniques Timing and bypass

capacitors should be connected close to pin 5 in a single point ground. The transistor and 5K potentiometer are
used to sample the oscillator waveform and apply an adjustable ramp to pin 3.

Fig. 2 Under Voltage Lockout
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During Under-Voltage Lock-Out, the output driver is biased to a high impedance state. Pin 6 should be shunted
to ground with a bieeder resistor to prevent activating the power switch with output leakage current.

Fig. 3 Error Amp Configuration
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Error amp can sourcs or sink up to 0.5mA
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KA3842B/3B/4B/58 SMPS CONTROLLER

Fig. 4 Current Sense Circuit
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Peak current (ls) is determined by the formula:
bamas ,.l'g!
Rs
A smail RC filter may be required to suppress swilch transients.
Fig. § Osciilator Waveforms and Maximum Duty Cycle
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Oscillator timing capacitor, Cy, is charged by Veer through Ry, and discharged by an internal current source.
During the discharge time, the internal clock signal blanks the output to the low state. Selection of Ry and Cr therefore deter-
mines both oscillator frequency and maximum duty cycle. Charge and discharge times are determined by the formulas:

=055 Ry Cr

0.0083 Ry-2.7
o= Rr Crin (GO R4 )
Fraquency, then, is: fa(t, + 19"

18
For RT>8KQ, 1= R Gy
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KA3842B/3B/4B/5B SMPS CONTROLLER

Fig. 6 Oscillator Dead Time & Freguency
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Shutdown of the KA3842B can be accomplished by two methods; either raise pin 3 above 1V or pull pin 1 below
a voltage two diode drops above ground. Either method causes the output of the PWM comparator to be high {refer
to biock diagram). The PWM fatch is reset dominant so that the output will remain low until the next clock ¢cycle
after the shutdown condition at pins 1 andfor 3 is removed. In one example, an externally latched shutdown may
be accomplished by adding an SCR which will be reset by cycling Vee below the fower UVLO threshotd. At this
point the reference turns off, altowing the SCR to reset.

Fig. 9 Slope Compensation
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A fraction of the osciltator ramp can be resistively summed with the current sense signal to provide slope compen-
sation for converters requiring duty cycles over 50%.

Note that capacitor, C, forms a filter with R2 to suppress the leading edge switch spikes.
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KA3842B/38/4B/5B SMPS CONTROLLER

Fig. 10 TEMPERATURE DRIFT (Vref) ’ Fig. 11 TEMPERATURE DRIFT (181)
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Fig. 12 TEMPERATURE DRIFT (icc)
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