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R2A20117 (PFC) IC
R2A20112 ZCD
PFC
2 180°
2 ZCD
[ ]
— Vcce: 24V
— Tjopr: =40 +150°C
[ ]
— VREF VREF: 5.0V + 1.5%
— UVLO Vuvlh: 10.5V + 0.7V
— UVLO Vuvll: 9.3V + 0.5V
— UVLO Hysuvl: 1.2V £ 0.5V
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R2A20117SP

ZCD-M 16 |[VCC
ZCD-S 15 |GD-M
SS 14 | GND
VREF 13 | GD-S
RT 12 |OCP-M
RAMP 11 | OCP-S
COMP1 10 | TL
COMP2 9 |FB
(LmEE)

No.

1 ZCD-M Input

2 ZCD-S Input

3 SS Output

4 VREF Output

5 RT Input/Output

6 RAMP Input/Output

7 COMP1 Output 1(

8 COMP2 Output 2(

9 FB Input (

10 TL Output

11 OCP-S Input

12 OCP-M Input

13 GD-S Output MOSFET

14 GND —

15 GD-M Output MOSFET

16 VCC Input

RJJO3D0896-0300 Rev.3.00 2009.09.29 RENESAS

Page 2 of 8




R2A20117SP

105A 1008 vee
zco-m] OO ZCD COMP1 VREF: 5V
O = ON-105V
oV ~ 6.4V + OFF:9.3V GD-M
Vzed_lo = 1.4V
7CD-S 300mVhys ZCD COMP2 GND
Vref ov~6.4v L4 Slave GD-S
Control
2.5uA
TL TL COMP
C LATCHS T_« ] oCPCOMP1 | 9CP-M
S Q
% OCP-M 4
R Q
Vcc reset OCP COMP2 OCP-S
TL
F Discharge L Loaic || OCP-S {'
VREF g
C 0.31V
GD Disable
OVP BLOCK
RT(\ COMP
/' SW COMP Discharge FB
VCC —
ss 512%
O
UVL ErrorAmp FB
FBOPEN
vce 1
— 165pA 2.5V
‘ VCC short
RAMP| Iramp 1-3|V o detoctor
D) | Latch(Vcc reset)
J ]
I
COMP1 [
D) .
COMP2 9.1V
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R2A20117SP

(Ta=25°C)
VCC -03 24 \Y
GD Ipk-gd -300 mA 3
+1200
GD DC Idc-gd -15 mA
+60
ZCD Izcd -10 mA
+10
RT Irt —-200 pA
Vref Iref -5 mA
COMP Ilcomp +1 mA 7
Vt-groupl -0.3 Vcc \% 4
Vt-group2 -0.3 Vref \ 5
Vref Vt-ref -0.3 Vref+0.3 Y
Pt 1 w 6
Tj-opr -40 +150 °C
Tstg -55 +150 °C

> w bR

RAMP, SS

GND

)

FB, RT, OCP-M, OCP-S, TL
6. 6ja=120°C/W

)

40 x 40 x 1.6 [mm] 10%
7. COMP1 COMP2
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R2A20117SP

(Ta=25°C, VCC =12V, RT = 22kQ3, OCP = TL = GND, CRAMP = 680pF, FB = COMP2)

Min Typ Max
Supply UVLO Turn-on threshold Vuvih 9.8 10.5 11.2 \%
UVLO Turn-off threshold Vuvll 8.8 9.3 9.8 \Y
UVLO hysteresis Hysuvl 0.7 1.2 1.7 \%
Standby current Istby — 150 230 pA Vce = 8.9V
Operating current Icc — 5.0 7.3 mA FB = Open
VREF Output voltage Vref 4.925 5.00 5.075 \ Isource = —1mA
Line regulation Vref-line — 5 20 mV Isource = —1mA,
Vce =10V 24V
Load regulation Vref-load — 5 20 mV Isource =-1mA -5mA
Temperature stability dvref — +80 — ppm/°C | Ta=-40 125°C *l
Error Feedback voltage Vb 2.462 2.50 2.538 Vv FB-COMP short, RAMP = 0V
amplifier Input bias current Ifb (-0.5) | (-0.3) | (-0.1) pA Measured pin: FB, FB = 3V **
-0.8 -0.3 0.2
Open loop gain Av — 50 — dB *1
Upper clamp voltage Vclamp-comp 8.0 9.1 10.6 \% FB = 2.0V, COMP = Open
Low voltage VI-comp — 0.1 0.3 \% FB = 3.0V, COMP = Open
Source current Isrc-comp — -120 — pA FB = 1.5V, COMP = 2.5V *!
Sink current 2 Isnk-comp2 — 300 — pA FB = 3.5V, COMP = 2.5V
Transconductance gm 100 180 270 us FB = 2.45V < 2.55V,
COMP = 2.5V
RAMP RAMP charge current Ic-ramp 150 165 180 pA RAMP =0V 7V, FB =2V,
COMP =2V
RAMP discharge current Id-ramp 7 15 29 mA FB =3V, COMP =2V,
RAMP =1V
Low voltage VI-ramp — 17 200 mV FB = 3V, COMP = 3V,
Isink = 100pA
Zero Upper clamp voltage Vzcdh 5.8 6.4 7.0 Vv Isource = -3mA
current Lower clamp voltage Vzedl -0.5 0 0.5 \% Isink = 3mA
detector ZCD low threshold voltage Vzcd-lo 0.95 1.4 1.65 \Y *1
ZCD hysteresis Hyszcd 180 300 390 mV *1
Input bias current Izcd -14 -10 -6 pA 1.2V <Vzed < 5V
Slave Phase delay Phase 160 180 200 deg *1,3
control On time ratio Ton-ratio -5 — 5 % *1, 3
1. Design spec
2. ( ): Ability value
3 Tperiod (25us)
Ton-m
! (17us) | !
GD-M
i~ Tdelay Ton-s
GD-S [
Phase = % x 360 [deg]
Ton-ratio = (1 - E) x 100 [%]
Ton-m
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R2A20117SP

(Ta=25°C, VCC =12V, RT = 22kQ3, OCP = TL = GND, CRAMP = 680pF, FB = COMP2)

Min Typ Max
Restart Restart time delay Tstart 105 140 175 us FB = 2.0V, COMP =5V
Gate drive Master gate drive rise time tr-gdm — 20 100 ns CL = 100pF, Cramp = 3300pF,
Slave gate drive rise time tr-gds — 20 100 ns FB =2.0V, COMP =5V
Master gate drive fall time tf-gdm — 5 30 ns
Slave gate drive fall time tf-gds — 5 30 ns
Master gate drive low voltage Voll-gdm — 0.02 0.1 \% Isink = 2mA
Vol2-gdm — 0.01 0.2 \ Isink = 1mA, VCC =5V
Master gate drive high voltage | Voh-gdm 11.5 11.9 — \% Isource = —2mA
Slave gate drive low voltage Voll-gds — 0.02 0.1 \ Isink = 2mA
Vol2-gds — 0.01 0.2 \% Isink = 1mA, VCC =5V
Slave gate drive high voltage Voh-gds 115 11.9 — \% Isource = —2mA **
Over OCP threshold voltage Vocp 0.28 0.31 0.34 \%
current
protection
Over Dynamic OVP threshold Vdovp VFBx | VFBx | VFBx \Y COMP = Open
voltage voltage 1.035 | 1.050 | 1.065
protection Static OVP1 threshold voltage | Vsovpl VFBx | VFBx | VFBx \Y COMP = Open
1.075 | 1.090 | 1.105
Static OVP1 hysteresis Hys-sovpl 50 100 150 mV COMP = Open
FB open detect threshold Vibopen 0.45 0.50 0.55 \% COMP = Open
voltage
FB open detect hysteresis Hysfbopen 0.16 0.20 0.24 \Y COMP = Open
ZCD open Slave ZCD open detect delay | Tzcds — 100 — ms COMP =5V,
detector time Gate drive 10kHz **
COMP Threshold voltage Vcomp-short VCC VCC — \%
VCC short -1 -0.5
detector
Soft start Charge current Ic-ss -19 -12 -8 pA SS=2V
Timer latch | Charge current Ic-tl -4.0 -2.5 -1.0 HA TL =2V, COMP =5V,
for OCP-M = 0.5V
overcurrent | Discharge current 1d-tl 1.0 2.5 4.0 LA TL=2V
Threshold voltage Wil 2.86 3.18 3.50 \% FB = GND, COMP = Open
1. Design spec
RJJO3D0896-0300 Rev.3.00 2009.09.29 RENESAS
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R2A20117SP

Rec+ 11 ,220M
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R2A20117SP

Previous Code

[ MASS[Typ] |

JEITA Package Code | RENESAS Code |

P-SOP16-5.5x10.06-1.27 ‘ PRSP0016DH-B FP-16DAV

| 024g |

“p

HBAAARARH
O

Index mark

1 8

i s

He

Terminal cross section
( Ni/Pd/Au plating )

N

Detail F

NOTS‘)

1. DIMENSIONS"1 (Nom)"AND"*2"
DO NOT INCLUDE MOLD FLASH.

2. DIMENSION"*3"DOES NOT

INCLUDE TRIM OFFSET.

Dimension in Millimeters

Symbol [“Min [ Nom | Max

D [ — [10.06] 10.5

E | —[550] —

A | — | — | —

A1]0.00] 0.10] 0.20

Al —]—1]220

bp | 0.34] 0.40 | 0.46

by | — | — | —

¢ 10.15]/0.20]0.25

6 0| — 8°

He | 7.50 | 7.80 | 8.00

— 127 —

— | — 1012

— | — 1080

0.50] 0.70| 0.90

€
X
Yy | — | —10.15
z
L
L

1] — | 115] —
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