KEE SEMICONDUCTOR KIA3562F/P

TECHNICAL DATA BIPOLAR LINEAR INTEGRATED CIRCUIT

Discontinuous Conduction Mode PFC Controller

DESCRIPTIONS
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- Very Precise Adjustable Output OVP (Dynamic & Static OVP Function) \g 07(:2;

- Extremely Low Start-Up Current
- Low Operating Supply Current

- Internal Start-Up Timer DIP-8

- Power Factor Maximizer & THD Minimizer Circuit

- Complete Wide Range Operation

- Feedback Open Protection
- Minimum On Timer
- Current Sense Filter On Chip

- Disable Function

- Extremely Minimized Exterbnal Part Counts
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KIA3562F/P

PIN CONNECTIONS
VCC out GND ZCD
[s] [-]1 [s] [5]
I B I E1 R B
INV. COMP MULT CS
PIN DESCRIPTIONS
NO SYMBOL 1/0 DESCRIPTION
1 INV I Inverting Input of Error Amplifier
2 COMP o Output of Error Amplifier
3 MULT I Multiplier Input
4 CS I Current Sense Input
5 ZCD I Zero Current Detect
6 GND - Ground
7 ouT (o) Totem-Pole Output
8 VCC - Power Supply Voltage
ABSOLUTE AMXIMUM RATINGS
CHARACTERISTIC SYMBOL MAX. UNIT
Maximum Supply Voltage Ve max 27 v
Output Peak Current Ipeak + 500 mA
Analog inputs & Outputs(Pin 1,2,3,4,5) Vin max -03~7 \Y
ZCD Input Maximum Current Izcd + 10 mA
Power Dissipation(8DIP) Pd max 800 mW
Power Dissipation(8SOP) Pd max 600 mW
Operating Junction Temperature T; -35~150 C
Storage Temperature Tstg -55~150
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KIA3562F/P

ELECTRICAL CHARACTERISTICS (Ta=-25°Cto 125°C, Vcc=14V, unless otherwise specified )

CHARACTERISTIC SYMBOL CONDITION MIN. TYP. MAX. UNIT

Supply Voltage & Current Section

Vee Tun-On Threshold Vcc(On) V¢c Increasing 11 12 13

Vee Tun-Off Threshold Vc(Off) Vcc Decreasing 8.7 9.5 10.3 \Y%

Hysteresis Voltage HYS - 2 2.5 3

Start-Up Current Ist Before Turn-On 20 40 70 uA

Quiescent Current Iq No Switching 1 4 6

Operating Supply Current Iec CL=I1nF, fsw=50KHz 2 5 8

Operating Current at OVP Iec ovp Vinv=2.7V 0.5 2 4 mA

Operating Current at Disable I dis Vzedd 150mV 0.5 2 4

Error Amplifier Section

Input Volatge Vinv Ta=25"C 2.465 2.5 2.535 \Y

Line Regulation dVinv VCC=12 ~27V - 0.1 5 mV

Input Bias Current linv - -0.5 -0.1 0.5 mV

Open Loop Gain Av - 60 80 - dB

Gain Bandwidth GB - - 1 - MHz

Output Source Current Isource Vcomp=4V, Vinv=2.4V -2 -4 - mA

Output Sink Current Isink Vcomp=4V, Vinv=2.6V 3 5 - mA

Upper Clamp Voltage Vupper Io=-100uA, Vinv=2.4V - 5.6 - \"%

Lower Clamp Voltage Vlower Io=100uA, Vinv=2.6V - 2.25 -

;;fgf;g}(dc\)foel?ag:’te"ﬁ"“ Vio Vinv Decreasing 150 200 250 mv
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KIA3562F/P

ELECTRICAL CHARACTERISTICS(Continued) (Ta=-25°C to 125°C, V=14V, unless otherwise specified )

CHARACTERISTIC SYMBOL CONDITION MIN. TYP. MAX. UNIT.
Multiplier Section
Linear Operating Voltage Vmult - 2.8 32 - A%
Output Maximum Slope dVes/dVmult Xi‘ﬁ;ﬁj;ﬁ;f\é’lamp 13 15 1.7 VIV
Multiplier Gain K Ta=25'C 0.5 0.65 0.75 IV
Vmult=1V, Vcomp=3.5V
Current Sense (CS) Section
Reference Clamp Volatge Ves X::)llllllt}o:jg;;)’er Clamp 1.65 1.75 1.85 v
Input Bias Current Ics Ves=0~1.6V -0.5 -0.1 0.5 uA
Delay to Output TdHL - - 200 - ns
Zero Current Detector (ZCD) Section
Input Threshold Voltage Vzed Vzcd Increasing 1.8 2.1 2.4 \%
Hysteresis Voltage HY (zcd) - - 0.5 - A%
Upper Clamp Voltage Vclamp(H) [zcd=3mA 4.8 5.4 6 v
Lower Clamp Voltage Vclamp(L) Izcd=-3mA 0.3 0.6 - \%
Input Bias Current Izcd Vzed=1~3V - 1 - uA
Source Current Isource(zcd) - -3 - - mA
Sink Current Isink(zcd) - 3 - - mA
Disable Input Voltage Vdis Vzced Decreasing 150 200 250 mV
Reset Current after Disable Idis Pin5=0V -30 -80 - uA
Restart Timer Section
Restart Time delay trst 70 130 300 us
Output Section
To=-10mA 10.5 11.5 12.5
Output High Voltage Voh
To=-100mA 10 11 12
Maximum Voltage Vomax Vce=20V, lo=-1mA 11 13 15 \'%
To=-10mA - 1.2 2.5
Output Low Voltage Vol
Io=-100mA - - 1
Minimum On Time Ton(min) - - 150 - ns
Output Rising Time tr CL=1nF - 150 - ns
Outpu Falling Time tf CL=InF - 50 - ns
Over Voltage Protector (OVP) Section
Dynamic OVP Current Iovp - 35 40 45 uA
Dynamic OVP Current Hysteresis Iovp(hys) - - 30 - uA
Static OVP Threshold Voltage Vovp Vinv=2.7V 2.1 2.25 2.4 A%
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KIA3562F/P

APPLICATION INFORMATIONS

1. Main Inductor
L=ﬂ*(V0—Vp)*Vp2/(4*VO*PO*f)
Where,

n : Efficiency(0.95)
Vo : DC Link Voltage
Vp : Input Peak Voltage
Po : Output Power

f: Switching Frequency

2. Resistor for Current Sense

Rs=1.75 /ILP
Where,

I p : Inductor Peak Current
3. Resistor for Multiplier

Ry < 0.69 * Ryy/ (Vp - 0.69)
Where,
Rmu ¢ Upper Resistor for Multiplier Input
Ry : Lower Resistor for Multiplier Input
4. Resistor for Error Amplifier
REL: 2.5 % REU/ ( Vo-2.5 )
Where,

Rgy : Upper Resistor for Error Amplifier Inverting Input
Rgp : Lower Resistor for Error Amplifier Inverting Input
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KIA3562F/P

APPLICATION INFORMATIONS (Continued)

5. Over Voltage Protector(OVP)

AVolVI=Re[Q] * 40[uA]

Vo
Ccomp
. I v 4
EU | 2
1 _
N e
Re, % i /
- 2.5V -
e 2.25V +
v i:
+ ......
40UA@_

Fig.1 : Over Voltage Protection Circuit

Over Voltage

Vout nominal—!\

Dynamic OVP

Static OVP

Fig.2 : Ovp Operation Timing Circuit
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KIA3562F/P

APPLICATION TIMING CHART
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KIA3562F/P

TEST CIRCUIT
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TYPICAL APPLICATION CIRCUIT (P0:80W, 90V ,~270V s¢)
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KIA3562F/P

ELECTRICAL CHARACTERISTICS CURVES

Operating Supply Current VcStart-up Current
10 100
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KIA3562F/P

(ELECTRICAL CHARACTERISTICS CURVES (Continued)

Vou(V)

Ioc(mA)

Voh] (V)

Output High Voltage Output LowVoltage
125 3.0
12.0 23
2.0
115 —~ Vee=14
Vee=14V] 2/ / V::CZSDC
— V,=25C 5 1.5
I 5
11.0 ] > /
— 1.0
10.5 0.5
10.0 0.0 L—]
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Isource (mA) Isink (mA)
ICC vs TEMP Gmvs TEMP
8 1
7 0.8
6 /
o . L R R —
5 )
0.4
4
0.2
3
2 0.0
35.0 2.0 31.0 64.0 97.0 130.0 35.0 2.0 31.0 64.0 97.0 130.0
TEMP (°C) TEMP (°C)
VOH1 vs TEMP VOL2 vs TEMP
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12
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115 <
| — 52071
11
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10 0.05
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TEMP (°C) TEMP (°C)
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KIA3562F/P

(ELECTRICAL CHARACTERISTICS CURVES (Continued)
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