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HA16178P/FP

oood
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VREF [6 | 11]NC
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oood
00 No. ooo alalala)alals 0o
1 out Output O0O0OMOSFETOOODODOOO
2 PGND — oooo
3 SGND — oooo
4 NC — ooooo
5 PFC-ON Input PFC OO ON/OFF 0 000
6 VREF Output oogooooo
7 CAO Output OD0D000000D000000000
8 CS Input/Output oooood
9 RT Input/Output oooo000000000000000
10 CT Output 0ooo000D000000000000
11 NC ~ ooooo
12 IAC Input D0o000000000
13 FB Input PFCOO0O0000O0OOOOO
14 EO Output PFCOOOOO00O0OOOOOO
15 SS Output 000000000000000000
16 VCC Input oooooooOo

RJJO3D0871-0100 Rev.1.00 2007.06.12
Page 2 of 24

RENESAS




HA16178P/FP

guoooobbogd

RT

CT
10

CAO

5V Internal Bias

=

5V VREF
Generator

65 kHz

Oscillator

IMO =K x {IAC x (VEO — 1 V)}

Camp

77

VREF

VREF In_/ \
GOOD 4 ¢ 1 |\

VREF GOOD

Gate Driver
+1.0 A (PEAK)

ouT

VREF
CS 55 k % Cumit
8 — . -
I:J Gain }
Select
ERY

EO Selector

E{F VREF

25V
FB E» 2.688 V 15:|
Vamp )
E.\,Zl_< I2.638 v ss
¥ B+OVP 25 A
:l* < PGND
0.50 V 2
PFC-ON FB LOW
5 , PFC-OFF
T SGND
K
01p 175V 3:|
1.60 V
777
RJJ03D0871-0100 Rev.1.00 2007.06.12 RENESAS

Page 3 of 24




HA16178P/FP

goougon
(Ta=25°C)
oo oo ooo oo O
oooo VCC 24 V
ouToOoOoOoOODOOO Ipk-out 1.0 A 3
ouToOOoO bcOd Idc-out 0.1 A
gooo Vi-groupl -0.3to Vcc \% 4
Vi-group2 —0.3 to Vref \% 5
cAOOODODO Vcao —0.3 to Vcaoh \%
EOCOO0OO Veo —0.3 to Veoh V
PFC-ONOOOO Vpfc-on —0.31t0 +6.5 V
PFC-ONOOODOOOOO Ipfc-on-clamp +300 MA
RTOOOO Irt —200 HA
cTooggd Ict +800 HA
IACOOOO liac 1 mA
csooono Vi-cs -1.5t0 +0.3 Vv
VREFOOOO lo-ref -5 mA
gooooo Pt 1 w 6
gooooo Tj-opr —40 to +125 °C
oooo Tstg —55 to +150 °C
ooo O0o0oO0OoOoeNDOOOOOOOOOO

1.
2. 0J00oO0O0OO0icooooooog bobooobo - ooooo
3. boooooooobobooooooooobobooo
4 J0O00OO0OO0bOO0bOobooboooon

ouT
5. Joobooooooobobobaob

VREF, FB, IAC, SS, RT, CT
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HA16178P/FP

googg
(Ta=25°C,VCC =12V, RT =27 kQ, CT = 1000 pF)
oo oo Min Typ Max oo oooo
Supply Start threshold VH 9.8 105 11.2 \%
Shutdown threshold | VL 8.5 9.0 9.5 \%
UVLO hysteresis dvUvL 1.0 15 2.0 \%
Start-up current Is 140 200 260 HA VCC =9.5V
Is temperature dis/dTa — -0.3 — %/°C | *!
stability
Operating current Icc 3.45 4.5 6.45 mA IAC=0A,CL=0F
VREF Output voltage Vref 4.85 5.00 5.15 \% Isource =1 mA
Line regulation Vref-line — 5 20 mV Isource =1 mA,
VCC=12Vto23V
Load regulation Vref-load — 5 20 mV Isource =1 mAto 5 mA
Temperature dVref — +80 — ppm/°C | Ta = —40 to 125°C **
stability
Oscillator Initial accuracy fout 58.5 65 71.5 kHz Measured pin: OUT
fout temperature dfout/dTa — 0.1 — %/°C | Ta=-40to 125°C **
stability
fout voltage stability | fout-line -15 0.5 1.5 % VCC=12Vtol8V
CT peak voltage Vct-H — 3.6 4.0 V 9
Ramp valley voltage | Vct-L — 0.65 — \% *t
RT voltage vrt 1.07 1.25 1.43 V
Soft start Sink current Iss 15.0 25.0 35.0 HA SS=2V
Current Threshold voltagel VCL1 —-0.33 —0.30 -0.27 \% PFC-ON=2V
limit Delay to output td-CL = 280 500 ns CS=0to-1V
Vawmp Feedback voltage Vb 2.40 2.50 2.60 \ FB-EO Short
Input bias current Ifb -0.3 0 0.3 HA Measured pin: FB
Open loop gain Av-v — 60 — dB *t
High voltage Veoh 5.2 5.7 6.2 \% FB = 2.3V, EO: Open
Low voltage Veol — 0.1 0.3 \% FB =2.7 V, EO: Open
Source current Isrc-eo — -120 — HA FB=10V,EO=25V*
Sink current Isnk-eo — 120 — A FB=4.0V,EO=25V*
Transconductance Gm-v 150 200 290 HAN FB=25V,EO=25V
Cawvp Input offset voltage Vio-ca — (-10) 0 mV *1
Open loop gain Av-ca — 60 — dB *1
High voltage Vcaoh 5.2 5.7 6.2 \%
Low voltage Vcaol — 0.1 0.3 \%
Source current Isrc-ca — -90 — HA CAO=25V*!
Sink current Isnk-ca — 90 — HA | CAO=25V*!
Transconductance Gm-c 150 200 290 HAN *1
oooQ 1. OOOOOo
(Oooono)
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HA16178P/FP

(Ta=25°C,VCC =12V, RT =27 kQ, CT = 1000 pF)

00 00 Min Typ Max 00 oooo
IAC/ IAC PIN voltage Viac 1.6 2.3 3.0 \% IAC = 100 pA
Multiplier Terminal offset Imo-offset | —136 -90 73 PA IAC=0A, CS=0V
current
Output current Imol — -20 — Ty EO =2V, IAC =100 pA *"?
(PFC-ON=25V) Imo2 — -60 — MA | EO=4V,IAC =100 pA *"?
Output current Imo3 — -5 — PA EO =2V, IAC =100 pA *"?
(PFC-ON =5.5V) Imo4 — -15 — PA EO =4V, IAC = 100 pA **?
PFC-CS resistance Rmo — 3.3 — kQ sl
Gain voltage Vpfc-gain (3.4) (4.2) 4.7) \% Gain = 0.125 **
ouT Minimum duty cycle | Dmin-out — — 0 % CAO=4.0V
Maximum duty cycle | Dmax-out 920 95 98 % CAO=0V
Rise time tr-out — 30 100 ns CL = 1000 pF
Fall time tf-out — 30 100 ns CL = 1000 pF
Low voltage Voll-out — 0.05 0.2 \% lout = 20 mA
Vol2-out — 0.5 2.0 \% lout = 200 mA (Pulse Test)
Vol3-out — 0.03 0.7 Vv lout=10mA, VCC =5V
High voltage Voh1-out 115 11.9 — \% lout =—-20 mA
Voh2-out 10.0 11.0 — \'% lout = -200 mA (Pulse Test)
gob 1. bodoo

2. Imol0Imo4 00000000 ODCODODO
Imo =(CS 00 00O) — (Imo-offset)

Cs

VREF

—e— 03V

1

111
Oscillator
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HA16178P/FP

(Ta=25°C,VCC =12V, RT =27 kQ, CT = 1000 pF)

oo od Min Typ Max g oooo
Supervisor/ | PFC enable voltage | Von-pfc 1.62 1.75 1.87 \% Input pin: PFC-ON
PG PFC disable voltage | Voff-pfc 1.48 1.6 1.72 \% Input pin: PFC-ON
Input current Ipfc-on — 0.1 1.0 HA PFC-ON=2V
B+ OVP set voltage | dVovps 0.125 0.188 0.250 \% Input pin: FB *l
B+ OVP reset dVovpr 0.075 0.138 0.200 \% Input pin: FB *1
voltage
FB low set voltage Vibls 0.45 0.50 0.55 \% Input pin: FB
O0o00 1. dVovps = Vovps — Vref x 0.5
dVovpr = Vovpr — Vref x 0.5
****** Vovpr
B T TN Vref x 0.5

ouT '
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5. PFCON/OFF OO

N/ A
Em

Rec+ | =
R1
720 k
. |_5—I
J [2]
R2 C1 PFC-ON PFC ON/OFF control
Rec— 20kT 2.2 1.75V
1.60V
_ 2xEm R2
VPFC-ON (DC) = X
T R1 +R2
2 x V2 x Vac . _R2
T R1 + R2
_ VPFC-ON(DC) xt R1+R2
Vac = X

PFC-OFF
(REMES)

PFC ON status

2x\2

R2
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2. 00goo
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3. DOooopobooo
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ooood
JEITA Package Code [ RENESAS Code [ Previous Code [ MASS[Typ] |
P-DIP16-6.3x19.2-2.54 | PRDPO016AE-B | DP-16FV | 1059 |
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