KEL

SEMICONDUCTOR KIA3842BP/BF

KOREA ELECTRONICS CO.LTD.
TECHNICAIL DATA BIPOLAR LINEAR INTEGRATED CIRCUIT

HIGH PERFORMANCE CURRENT MODE CONTROLLER

The KIA3R42BP/BE is high performance fixed

frequency current mode controller. -
o i . . [ I | |
This is specifically designed for Off-Line and T 4 ,;]\ f

DC to DC converter applications offering the i of .
degigner a cost effective solution with minimal
external compenents. This integrated circuit
feature a trimmed oscillator for precise duty cycle A
control, a temperature compensated reference,
high gain error amplifier, current sensing 2
comparator, and a high current totempole output
ideally suited for driving a power MOSFEET.
Also mcluded are protective features consisting
of input and reference undervoltage lockouts each
with hysteresis, cycle-by-cycle current limiting,
programmable output deadtime, and a latch for
single pulse metering.

These devices are available in 3pin dual-in-line
plastic packages as well as the 14pin plastic,
surface mount (FLP~-14).
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The FLP-14 package has separate power and %\:

ground ping for the totempole output stage.

The KIA3342BP/BE has UVLQO thresholds of 16V{on)

and 10V(off), ideally suited for off-line converters. . DM | WieTeRS
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FEATURES - Eﬁ 01:?:4:15:?005

+ Trimmed Oscillator Discharge Current for Precige ) i m | sasies
Duty Cycle Control, HHHHHHH E o‘zzjz.:i:.os

+ Current Mode Operation to 500kHz.

« Automatic Feed Forward Compensation.

- Latching PWM for Cycle-By-Cycle Current Limiting.

+ Internally Trimmed Reference with Undervoltage Lockout,
- High Current TotemPole Output.

FLP—14
- Undervoltage Lockout with Hysteresis,
« Low Start-up and Operating Current.
MAXIMUM RATING (Ta=25T)
CHARACTERISTIC SYMBOL RATING UNIT
Total Power Supply and Zener Current {(Tec+1z) 30 mA
Output Current, Source of Sink (Note 1) Io 1.0 A
Output Energy {(Capacitive Load Per Cycle) W 5.0 iJ
Current Sense and Voltage Feedback inputs Vm -03 to + 55 Vv
Error Amp Output Sink Current I 10 mA
KIA3842BP 1.25 "%
Power Dissipation Po
KIA3842BF 862 mW
Operating Temperature Ta 0to + 70 T
Storage Temperature Tatg =65 to + 150 T

NOTE : 1. Maximum package power dissipation limits must be observed.
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KIA3842BP/BF

PIN CONNECTIONS (TOP VIEW}

KIAS84Z2BP
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Voltage Feedback E Zl Voo
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KIAS842BF
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NC [8] 2] GND
Rt /Cr E E Power Ground
BLOCK DIAGRAM
Voo 7(12)
r-—— """~ "~""7/"7/"7/ /77 % T
\ |
Vret ‘ 5 0OV Und VCC 1t |
‘ * ndervoltage |
8(14) ‘ N Eeference Lockout |
\ |
! Vret !
} R Underveltage l v
Lockout C
\ O
/ | = | 7(11)
Rr/Cr| | Qutput
Ot Oscillator 4'[:>—FO P
1) } Latching : 5(19)
Power
\ PWM L
Voltage | + | Ground
IF‘eedE)ack - | 5(8)
nput  2(3) Error
\ ifi | Current
gutput/ t.O | Amplifier T IO ‘[SEEDSJS
ompensaticn a5y [npu
1(1) L iiiiiiiiiiiiiiiiiiiiiiiiiii J ( ) p

Pin numbers adjacent to terminsls are for the DIP—8 package.
Pin numbers in parenthesis are for the FLP—-14 package.
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KIA3842BP/BF

ELECTRICAL CHARACTERISTICS (Vce=15V (Note 2], Rr=10kQ, Cr=3.3nF, Ta=257T}

REFERENCE SECTION

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX, | UNIT
Reference Output Voltage Vies Io=1.0maA, Ta=25T 4.9 50 51 v
Line Regulation Regine Vee=12V~25V - 2.0 20 mV
Load Regulation Regicad To=1lmA~20mA - 3.0 25 mV
Temperature Stability Ts - - 0.2 - mV/T
s Quo Vo v e : HEEIK
Output Neise Voltage Vo f=10Hz~10kHz, Ta=25"C - 50 - vV
Long Term Stability S Ta=125"C, 1000Hrs - 5.0 - mV
Output Short Circuit Current Isc - -30 | -100 | -180 mA

OSCILLATOR SECTION

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX, | UNIT
Frequency Tose Ta=25C 47 52 57 kHz
Frequency Change With Vdltage Mosed AV | V=12V ~25V - 0.2 1.0 %
Frequency Change With Temperature Afosed AT | Ta=0T ~T0T - 5.0 - %
Oscillator Voltage Swing Voasc 4 PIN Peak to Peak - 1.6 - A\

ERROR AMPLIFIER SECTION

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX, | UNIT
Voltage Feedback Input VrE V=25V 242 2.5 2.58 A
Input Bias Current I= V=50V - -01 | -2.0 A
Open-Loop Voltage Gain Avor Vo=2.0V~4.0V 65 90 - dB
Unity Gain Bandwidth BW Ta=25T 0.7 1.0 - MHz
Power Supply Rejection Ratio PSRR V=12V ~25V 60 70 - dB
Output. Sink Current Tank Vo=1.1V, V=27V 2.0 12 - A
Cutput Source Current | F— Vo=5b.0V, V=23V -05 -1.0 -

Vout High Von Ri=15k to GND, Vee=2.3V 5.0 6.2 -

Vout Low Voo Ri=15k to Ref, Ve=2.7V - 0.8 11 M
CURRENT SENSE SECTION

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX, | UNIT
Vee=0, Vn=0~0.8V
Current Sense Input Voltage Gain Av Ay- AV output Compensation | 2.85 3.0 3.15 V/V
AV Current Sense Input

}\gﬁm;h“;egiﬁm Sense Vi | V=0 09 | 10 | 11 | Vv

Power Supply Rejection Ratio PSRR V=12V ~25V, V=0 - 70 - dB

Input Bias Current Im - - -2.0 -10 HA

Propagation Delay trLHONAOUT) E)urgirzltm?ense Input - 150 300 ns
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KIA3842BP/BF

OUTPUT SECTION

CHARACTERISTIC SYMBOL TEST CONDITION MIN, | TYP. | MAX. | UNIT

Teime=20mA - 0.1 04

Low State Output Voltage VoL Vv
Tank=200mA - 14 2.2
Isou_rce: QOI‘DA 13 135 -

High State Output Voltage Vou Vv
Loouree=200m A 12 134 -

Rise Time tr Co=1.0nF, V=0 - 50 150 ns

Fall Time ts Co=1.0nF, V=0 - 50 150 S

UNDER VOLTAGE LOCKOUT SECTION

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Start-up Threshold Voltage Vru 145 16 175 Vv
Minimum Operating Voltage Vectmny | After Turn ON 85 10 115 \

PWM SECTION

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Duty Cycle Max, DCax e% ] 96 - %
Duty Cycle Min. DCrin, - - 0 %

TOTAIL DEVICE

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
V=14V - 0.5 1.0
Power Supply Current Iec mA
Vee=15V, after turn ON - 12 17
Power Supply Zener Voltage Vz Iee=25mA 30 36 - \
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KIA3842BP/BF

TEST CIRCUIT
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Pin numbers adjacent to terminsls are for the DIP-8 package.
Pin numbers in parenthesis are for the FLP-14 package.
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KIA3842BP/BF

PIN FUNCTION DESCRIPTION

PIN NO.
FUNCTION DESCRIPTION
8-PIN 14-PIN
1 1 Cormpensation This pin is the Err.or Amplifier output and is made available
for loop compensation.
This is the inverting input of the Error amplifier.
Voltage . o
2 3 It is normally connected fo the switching power supply oufput
Feedback . ..
through a resistor divider.
A wvoltage proportional to inductor current is connected to
3 5 Current Sense this nput. The PWM uses this information to terminate the output
switch conduction.
The Oscillator frequency and maximum Output duty Cycle are
4 f Rt/Cr programmmed by commecting resistor Rt to Vi and capacitor Cr to
ground. Operation to 500kHz is possible.
This pin is the combined control circuitry and power ground
5 - GND .
(8-pin package only).
6 10 Outout This output directly drives the gate of a power MOSFET.
uipd Peak currents up to 1.0A are sourced and sunk by this pin.
7 12 Veo This pin is the positive supply of the control IC,
This is the reference outpuf. It provides charging current for capacitor
8 14 Vi .
Cr through resistor Rr.
This pin is a Separate power ground return (l4pin package only) that
- 8 Power Ground is connected back to the power source. It is used fo reduce the effects
of switching trangient noise on the control circuitry.
The output high state(Vom) is set by the voltage applied to this pin
- 11 Ve (14pin package only). With a separate power source commection, It can
reduce the effects of switching transient noise on the control circuitry.
This pin is the control clreuitry ground return (I4pin package only)
- 9 GND .
and is comnected back to the power source ground.
~ No connection(14pin package only).
Z4,6,13 NC These ping are not internally connected.
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