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R2A20104/114 (PFC) IC PFC

MOSFET MOSFET
2 R2A20104FP, SP
R2A20114FP, SP

2 180°

2 (* l)

— Vcc: 24V
— Tj: 40 +150°C

— VFB VFB: 2.5V = 1.5%
— UVLO VH:10.4V £ 0.7V

— UVLO VL: 8.9V £ 0.5V

— UVLO Hysuvl: 1.5V £+ 0.5V

— 2
— ¢+
— *

1: OVP
2. OVvP
—2 *Y: FB OVP2
— Phasel, Phase2
Pb LQFP-40 (R2A20104FP, R2A20114FP)
Pb SOP-20 (R2A20104SP, R2A20114SP)

*1 R2A20104FP, R2A20114FP
*2 R2A20104SP, R2A20114SP
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R2A20104/114

R2A20104/114
R2A20104SP R2A20104FP R2A20114SP R2A20114FP
PFC
SOP-20 LQFP-40 SOP-20 LQFP-40
Brownout o o o o
2 OVP — o — o
J— o —_ (@]
(@} o
( ) ( (
(dfm) (*") ) (dfm) (*) )
(@} (@} (@) (@}
J— (@] —_ (@)
J— o —_ (@]
*1
Switching frequency
fout ‘
< fm= 1T .
: time
()
R2A20104FPW0 | FP-40EV PLQP0040JB-C FP W (2000 / ) HF
R2A20104FPW5 HF
R2A20114FPWO0 HF
R2A20114FPW5 HF
R2A20104SPWO0 | FP-20DAV PRSP0020DD-B SP W (2000 / ) HF
R2A20104SPW5 HF
R2A20114SPWO HF
R2A20114SPW5 HF
HF:
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R2A20104/114

(R2A20104FP, R2A20114FP)

29
6o, 2255288
ZzZ2bk0zZ000 =
101000100
FMR:1‘C§’ BRI o) s | (X3
FMCC—]| 2 29—IN.C.
VREF 3 28—1vVCC
BOC—|4 27=IN.C.
VACE]5 26[—1Cs1
PDC—]6 25[—1CS2
AGNDC|7 24=1CS01
E-DELAY—] 8 23—1CS02
N.c.C—|9 22[1IRAMP
NCE ) vwswor oo 821:|N.c_
IRIRIRIRIRIRINININY
ruwowownao m N 3 (5
%6“”53“%22
(Top view)
(R2A20104FP, R2A20114FP)
No.
1 FMR Input
2 FMC Input
3 VREF Output
4 BO Input
5 VAC Input AC
6 PD Input
7 AGND —
8 E-DELAY Input
9,10 N.C. —
11 ERROR Output
12 OFF Input (vCC
13 RS Input
14 SS Input
15 COMP Output (
16 N.C. —
17 FB Input (
18 OVP2 Input ovP2
19-21 N.C. —
22 IRAMP Input
23 CS02 Output 2 (
24 CSO1 Output 1 (
25 CSs2 Input 2
26 CSs1 Input 1
27 N.C. —
28 VCC Input
29-31 N.C. —
32 GD2 Output 2 MOSFET
33 PGND —
34 GD1 Output 1 MOSFET
35 N.C. —
36 SYNC-O Output
37 RT/SYNC Input
38 CT Input
39, 40 N.C. —
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R2A20104/114

(R2A20104SP,R2A20114SP)

RT/SYNC |1 U 20—1GD1
CTC—]2 19—PGND
FMC—]3 18—GD2
VREF]4 17—VCC
BOC5 16—1CS1
VAC[6 15—1CS2
AGND[7 14—1CSO1
RSC—8 13[—1CS02
SS9 12—IRAMP
COMPLC—10 11[—FB
(Top view)
(R2A20104SP,R2A20114SP)
No.
1 RT/SYNC Input /
2 CT Input
3 FM Input
4 VREF Output
5 BO Input
6 VAC Input
7 AGND —
8 RS Input
9 SS Input
10 COMP Output (
11 FB Input (
12 IRAMP Input
13 CS02 Output 2 (
14 CSO1 Output 1 (
15 CS2 Input - 2
16 CS1 Input 1
17 VCC Input
18 GD2 Output 2 MOSFET
19 PGND —
20 GD1 Output 1 MOSFET
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R2A20104/11

4

(R2A20104FP, R2A20114FP)

VREF

(28)

N

| uvL }—{ VREF I
7 7T

800nA/200nA (*2) (3)VREF

CS1(26
@ 3V/0.31V (+1) OCP1
vCe
CURRENT FORMING 0SC1 ——3
BLOCK 1 T OCP1
S INTERLEAVE
CSO1(24 Logic 1 - 39) GD1
VAC (5 e— FB
RS (13 3 —
® 22 IRAMP
CURRENT FORMING 0SC2
BLOCK 2 —J 0CP2
CS02(23) . INTERLEAVE
VREF fogoz | 1> @eD2
800nA
© 200nA (2) * 4
CS2(25
L “—33)PGND
PD(6) (i//
SovP
E-DELAY (8) FBOPEN
OVP2 PROTECTION
———(18) OVP2
ERROR (i1 DOVP | BLOCK 2

OFF (12 (UVLLaIt:{C:set)

100kQ 7)FB

BO(4

RT/SYNC @7

CT(38)
FMR(1)

300nA7%}—QjU

0.82v/0.81V

cr A
0sc1 | §
osc2 ?
SYNGO —> OSC2

— OSC1

[=5] o

5 COMP

4SS

o

SYNC-O AGND

Notes: *1. R2A20104FP: 3V
R2A20114FP: 0.31V
*2. R2A20104FP: 800nA
R2A20114FP: 200nA
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R2A20104/114

(R2A20104SP, R2A20114SP)

VCC
a7)
VREF
800nA/200nA (*2) | UVL |—| VREF I (4 VREF
CS1 16)—%—4 7 7
a 3V/0.31V (+1) j> » OCP1
vee
CURRENT FORMING osct —
BLOCK 1 —l OCP1
€019 Mo [ >@en1
VAC(6 e FB
RS(8 3 —
. (19 IRAMP
CURRENT FORMING 0SC2
BLOCK 2 —J OCP2
CS02(13) o INTERLEAVE
CJ VREF Logic 2 [:>%@GD2
800nA
/200nA (+2) * e
15
cs2( 3V/O.31V(*1):1> > OCP2 UVL —({9PGND
sovpP
FBOPEN
PROTECTION
bovp BLOCK
VREF
%mom
E-AMP
Py Py @I b GD FB
l H—
BO(Gs . L 2oV
300nA b
737_}—GTUVL a . 1) COMP
0.82V/0.81V .
RT/SYNC (1 o A oeey
0sC1 J_I__L
CcT ose2 L1 | osco
3 U
FM AGND

Notes: *1. R2A20104SP: 3V
R2A20114SP: 0.31V
*2. R2A20104SP: 800nA
R2A20114SP: 200nA
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R2A20104/114

VCC —0.3 to +24 \Y 3
GD1 GD2 Ipk-gd1, Ipk-gd2 +1 A 3,4
DC Idc-gd1, Idc-gd2 0.1 A 3
Vref Iref -5 mA 3
It-group +1 mA 3,5
RS Irs -500 A 3
RT Irt —200 LA 3
RAMP Iramp -200 LA 3
BO Ibo 300 LA 3
Vt-group —0.3 to Vref \Y, 3,6
Vref Vt-ref —-0.3 to Vref+0.3 \Y 3
SS Vt-ss —0.3 to Vref+1 \Y 3
Pt 1 w 3,7
Ta-opr —40 to +125 °C
Tj —40 to +150 °C 8
Tstg —-55 to +150 °C
1. AGND PGND AGND PGND
2. IC (+)
3. Ta=25°C
4.
5.
COMP, CSO1, CSO2
6. :
R2A20104FP/R2A20114FP : CS1,CS2, VAC, RS, FB, PD, BO, ERROR, E-DELAY, OFF, OVP2,
FMC, FMR,RT/SYNC, IRAMP, SYNC-O, CT, COMP, CSO1, CSO2
R2A20104SP/R2A20114SP : CS1, CS2, VAC, RS, FB, BO, IRAMP, FM, RT/SYNC, CT, COMP,
CS01,CS02
7.
R2A20104FP/R2A20114FP : Bja = 85.3°C/W
R2A20104SP/R2A20114SP : Bja = 120°C/W
50 x 50 x 1.6 [mm] 10%
8.
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R2A20104/114

(Ta=25°C,VCC =12V, CT = 1000 pF, RT = 27 kQ, CS1, CS2 =GND, IRAMP=10kQ,BO=1V,VAC=0V,

RS = 220 kQ, FMC = GND (*1), FM = GND (*?), FB = COMP)

Min Typ Max
Supply UVLO turn-on threshold Vuvih 9.7 10.4 111 \%
UVLO turn-off threshold Vuvll 8.4 8.9 9.4 \Y
UVLO hysteresis Hysuvl 1.0 15 2.0 \%
Standby current Istby — 100 160 UA VCC=89V
Operating current Icc — 5 7.5 mA
VREF Output voltage Vref 4.85 5.00 5.15 \% Isource = -1 mA
Line regulation Vref-line — 5 20 mV Isource = =1 mA,
VCC=10Vto24V
Load regulation Vref-load — 5 20 mV Isource = -1 mA to -5 mA
Temperature stability dVref — +80 — ppm/°C | Ta =-40to 125°C (*°)
Error Feedback voltage Vb 2.462 2.500 2.538 \Y FB-COMP Short
amplifier Input bias current Ifb -0.8 -0.5 -0.2 UA Measured pin: FB
Open loop gain Av — 40 — dB (*3)
Upper clamp voltage Vclamp-comp 3.8 4.0 4.3 Vv FB =2.0 V, COMP: Open
Low voltage VI-comp 0.0 0.1 0.3 \% FB = 3.0 V, COMP: Open
Source current Isrc-comp -190 -135 -80 A FB=15V,COMP =25V
Sink current 1 Isnk-comp1 — 120 — uA (*3)
Sink current 2 Isnk-comp2 220 320 420 uA FB=3.5V,COMP =25V
Transconductance gm 120 200 290 us FB=245V < 255V,
COMP =25V
Brownout PFC enable voltage Von-pfc 0.74 0.82 0.9 \% Input pin: BO
PFC disable voltage Voff-pfc 0.73 0.81 0.89 \% Input pin: BO
Oscillator Initial accuracy fout 70 78 86 kHz Measured pin: OUT,
FMC=0V
fout temperature stability dfout/dTa — +0.1 — %I°C Ta =-40to 125°C (*3)
fout voltage stability fout-line -1.5 0.5 1.5 % VCC=12Vto 18V
CT top voltage Vet-H — 3.6 4.0 \% (*3)
RT voltage Vrt 1.15 1.25 1.35 \Y
FMC sink current (*")/ Isnk-fmc (*1)/ 6 11 16 uA FMC =1V (*")Y
FM sink current (*2) Isnk-fm (*2) FM =1V (*?)
FMC source current (*')/ Iso-fmc (*1)/ -16.5 -11.5 -6.5 uA FMC =1V (*'Y
FM source current (*2) Iso-fm (*2) FM=1V (*?)
FM magnitude change dfm 19 24 29 kHz FMC=5V (*"fFM =5V (*2)
(*3‘ *4)
FM frequency 1 (*") ffm1 0.25 0.38 0.5 kHz FMC =6.8 nF, FMR =4V
*9
FM frequency 2 (*") ffm2 14 25 35 kHz FM =220 pF, FMR=1.2V
*4)
FM frequency (*2) ffm 6 10 14 kHz FMC = 220 pF (*4)

*1 R2A20104FP,R2A20114FP
*2 R2A20104SP,R2A20114SP

*3
*4

Switching frequency

dfmJA/ !

ffm=1/T———>

time
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R2A20104/114

(Ta=25°C, VCC = 12V, CT = 1000 pF, RT = 27 kQ, CS1, CS2 = GND, IRAMP = 10kQ, BO=1V, VAC=0V,
RS = 220 kQ, FMC = GND (*1), FM = GND (*?), FB = COMP)

Min Typ Max
Synchroni- SYNC threshold voltage Vsync 2.0 25 3.0 \Y
zation (rising)
SYNC Min. pulse Psync 2 — — us
SYNC-OUT shunt current Isync-s 5.0 — — mA
*"
SYNC-OUT leakage current Isync-l — — 1.0 A
"
Current RS output voltage 1 Vrs1 0.56 0.65 0.74 \% VAC=0V,VFB=25V
slope RS output voltage 2 Vrs2 0.04 0.14 0.26 \ VAC=25V,VFB=0V
VAC bias current Ivac -0.4 -0.2 -0.05 LA Measured pin: VAC
Soft start Source current Iss -40 -28 -16 UA SS=2V
Phase drop | Phase drop threshold Vpd 2.4 25 2.6 \%
voltage (*")
Phase drop hysteresis (*') Hya-pd 150 200 250 mV
PD bias current (*) Ipd 0.05 0.2 0.5 LA Measured pin: PD
AMP1, 2 CSO offset voltage1 (*°) Voffset 0.68 0.88 1.0 \% Ves=0V
CSO offset voltage1 (*6) Voffset 0.54 0.74 0.86 \Y Ves=0V
CSO offset voltage2 Vcaoh 2.83 3 3.17 \% Ves =0.24 V (*9),
Ves = 2.3V (*5)
CS Bias current (*%) lcs-r -0.4 -0.2 -0.05 LA Measured pin: CS1, 2
CS Bias current (*5) lcs-ct -1.1 -0.8 -0.5 A Measured pin: CS1, 2
Gate drive Gate drive rise time tr-gd — 30 100 ns CL =500 pF
1,2 Gate drive fall time tf-gd — 30 100 ns CL =500 pF
Gate drive low voltage Vol1-gd — 0.05 0.2 \% Isink =10 mA
Vol2-gd — 1 1.25 \ Isink =0.25 mA, VCC =5V
Gate drive high voltage Voh-gd 11.5 11.9 — \% Isource = —-10 mA
Minimum duty cycle Dmin-out — — 0 %
Maximum duty cycle Dmax-out 90 95 98 %
Over Dynamic OVP Threshold Vdovp VFBx VFBXx VFBx \
voltage voltage 1.025 1.040 1.055
protection Static OVP Threshold Vsovp VFBx VFBx VFBx \% COMP = OPEN
voltage 1.065 1.080 1.095
Static OVP Hysteresis Hys-sovp 30 80 130 mV COMP = OPEN
OVP2 Threshold voltage (*') | Vovp2 VFBx VFBx VFBx LA
1.065 1.080 1.095
OVP2 Hysteresis (*') Hys-ovp2 30 80 130 mV COMP = OPEN
OVP2 Bias current (*") lovp2 -0.5 -0.3 -0.05 LA Measured pin: OVP2
FB Open Detect Threshold Vfbopen 0.45 0.5 0.55 \%
voltage
FB Open Detect hysteresis Vfbopen 0.16 0.2 0.24 \%
Over OCP Threshold voltage (*°) VCL 0.28 0.31 0.34 \Y,
current OCP Threshold voltage (*) VCL 29 3 3.1 \Y
protection Delay to output td-CL — 100 250 ns
*1 R2A20104FP,R2A20114FP
*2 R2A20104SP,R2A20114SP
*5 R2A20114FP, R2A20114SP
*6 R2A20104FP, R2A20104SP
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R2A20104/114

(Ta=25°C,VCC =12V, CT = 1000 pF, RT = 27 kQ, CS1, CS2 =GND, IRAMP=10kQ,BO=1V,VAC=0V,

RS = 220 kQ, FMC = GND (*1), FM = GND (*?), FB = COMP)

Min Typ Max
Error signal | ERROR shunt current (*") lerror-s 5.0 — — mA
ERROR leakage current (*') | lerror-I — — 1.0 UA
Phase error detect point Perror 1.1 1.35 1.6 — Vcsolor2=25V,
Vcso2 or 1: sweep (*7)

OFF threshold voltage (*1) Voff 3.3 4.0 4.7 \%
E-DELAY charge current (*") | led-c -55 -36 -20 uA
E-DELAY discharge current led-d 20 36 55 LA
"
E-DELAY threshold voltage Vdelay 2.35 2.45 2.55 \
*"

*1 R2A20104FP,R2A20114FP

*2 R2A20104SP,R2A20114SP

*7

V'cso1(or 2)

Vcso2(or 1)
CSO1(or2) CS02(or 1)

ERROR

_ V'cso1(or 2)[V] — 0.55[V]
"~ Veso2(or 1)[V] - 0.55[V]

Perror
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R2A20104/114

e R2A20104FP, R2A20114FP

JEITA Package Code ‘ RENESAS Code ‘ Previous Code ‘ MASS[Typ.] ‘
P-LQFP40-7x7-0.65 | PLQP0040JB-C | FP-40EV \ 0.2g |
Hp 1. DIMENSIONS"*1"AND"*2"
DO NOT INCLUDE MOLD FLASH
“p 2. DIMENSION"*3"DOES NOT
INCLUDE TRIM OFFSET.
30 21
31 O 1120
[ ] 5
o i
[ e e 1
[ e e 1 w| o
=t ] ‘:“ * Reference| Dimension in Millimeters
o =) ) ) Smel | Min [ Nom | Max
e " Terminal cross section D | — 170 | —
== F= (Ni/Pd/Au plating) E | — |70 ] —
40 CI— == A | — [140 | —
HOHHHEHHE b * He o o0 o2
1 He | 88 | 9.0 | 9.2
‘1 1 A ——[170
= Index mark . ] A1 10.08 | 0.13 | 0.22
<4< T bp | 0.17 | 0.22 | 0.27
| L} by | — | — | —
7 ! . Ay ¢ [0.10]0.15]020
yalu Cu =
) 0 0° | — | &
Detail F
- el € | — [065] —
@[x @ X |— | — 013
Yy | — | —10.10
Zp | — |0.575| —
Ze | — |0.575
L ]0.40 | 0.50 | 0.60
Li | — 10 ] —
e R2A20104SP, R2A20114SP
JEITA Package Code ‘ RENESAS Code ‘ Previous Code \ MASS[Typ.] ‘
P-SOP20-5.5x12.6-127 | PRSP0020DD-B | FP-20DAV | 031 |
NOTE)

1. DIMENSIONS"*1 (Nom)"AND"*2"
DO NOT INCLUDE MOLD FLASH.
D F 2. DIMENSION"*3"DOES NOT

OB AAAARARS
O .

Bl

Index mark

Terminal cross section eforonce| Dimension in Millimeters

H H H H H H H H H (Ni/Pd/Au plating) Symbol a1 TNom | Max
1 10 D | — |12.60| 13.0
z e o BT @) iz e R T
L A1 0.00 [ 0.10 | 0.20

A | — ] — 1220

by [0.34 | 0.40 | 0.46

by | — | — | —

C 10.15]0.20 | 0.25

\ o —

— @ 6 00 . 80

< L‘- j He | 7.50 | 7.80 | 8.00

e | — 127 ] —

Detail F X — | — | 012

y — | — 1015

z — 0.80

L 10.50 | 0.70 | 0.90

Lt | — [115] —
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10.

11.

OA AV

RoHS
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http://lwww.renesas.com

135-0061 3-2-24

http://japan.renesas.com/contact/
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