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Rev.2.00
PFC 100V  R2A20135 2012.10.02
1.
R2A20135EVB-ND1 LED LED
LED R2A20135
/ ( ) / /| THD/
R2A20135SP
2.
No.
1 AC90 132V ( 47 63Hz)
2 9.1W (typ.)
3 (VF) DC35V
4 220mA (typ.)
5 85% (@Vin = AC100V)
6 0.9 (@Vin = AC90V 132V)
7 62kHz
8 ( )
9 2 (FR4)/
10 (W x D x H) 36mm x 36mm x 20mm ( )
3.

Rcs

A

PWM OUT|———

D3

FB  GND
R2A201358PW

............

ERAE

@ TP3, TP4IZLEDE T (VF =35V, EREF220mALLLE) ZEHF L T 3Ly,
ZOEE. LEDOIBMICTZEELLE S,
@ TP1, TP2ICACERZERL T Z &L,

XAFHEAR— I TLEDERZH A (TP3, TP4) ITHEHE L TIEAC S,
RAFRTHESELES. HABENRELY. REOEEHANHIBT SATEEELSHY T,

R19AN0012JJ0200 Rev.2.00
2012.10.02

Page 1 of 15
RENESAS




R2A20135EVB-ND1 PFC 100V  R2A20135

4.
4.1
BB SR - Y HE (BBmmE®R)
/ 13
5‘
=1 L
4.2

- FHE (AmER)

1 A

f.
i

Page 2 of 15

R19AN0012JJ0200 Rev.2.00
2012.10.02 RENESAS



R2A20135EVB-ND1

PFC

100V  R2A20135

5.

5.1

* Vin = AC90V, VF = 35V, lout = 220mA

Main : .25 M
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X Vin: AABE. lin: AAEFR. lout: EAER

* Vin = AC132V, VF = 35V, lout = 220mA
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5.2
Power Factor vs. Input Voltage
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5.3

Efficiency vs. Input Voltage
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5.4

THD vs. Input Voltage
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Input Power vs. Input Voltage

R2A20135EVB-ND1

5.5
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5.7

Dimming Test
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Dimming Test

140

120

oo .
oo =
| | | | | o
I I I I 0
““““ ©
! ! z
! ! o
| | o4
! ! =
| I 2
! ! =
TN ! o
I I 0
! ! o
! ! >
! ! R
I A L = < -
! , z
' ' >
| | o
! ! =
I I PN
! , O
! ! >
ko) !
(0]
e} !
o I W
© !
- I
X !
S| !
E :
n i T
e 1 1
@ !
© ' |
N | |
o !
(@) w o Te] o Te) o Yo} o
Te] N o N~ Te) N o N
AN AN AN ~— ~— -~ ~—
[vw] noj

160

100

80

60

20

Phase of Dimmer [deg]

Page 6 of 15

R19AN0012JJ0200 Rev.2.00

2012.10.02

RENESAS



R2A20135EVB-ND1 PFC 100V  R2A20135
6.
< x z
E oo <0
g BY =
N
, @ ®
)
w
=
N o)
3 NZ'8 M/l }i‘(
o [=]
w ©
I oLy o¥s
a 410001 A0S <
- +H o
>
T QF:!) =K
2%81 o o~
N
"
mé"’-
e rY2g0zzyY
1az
adazesyyird ovl'u LN 4110 ASZ
8( _9 Ié en
0= X 4riee AGT
r<"8
. 0
za e L © '\A © v
o 8 5 2 2o
D€0200HH > ° & Eg
N 3
41G1°0 AOGZ x> ) N S
4 2 L sl
v P8 E B
~ o o <« un
80
%051
o
Exg M
I
adazesyyiry 60
1 :IT:L'O
O&J o0
. WZ'Z MY/L Wﬁizzw
©
Py w
Drg Y taz
1299 M/L :Id?OOL
A Tz10
™) <
<+ 112 £az
g, Py PYZEL YZ3
N ~
412%°0 AOST
20 ey
08z Mz/L
412%0°0 A0SZ
(|
10
X
T e
3%59 >
- 53
[fe) [t}
v e
r=z r=z
< >
[Te] (3
o ™
—> > bR
[ o
2 g
O 1
< >
o
(2]
:0-  10- 9
[x] BRREHITHFEREDT-H. ERICHLIAREELHY £,

R19AN0012JJ0200 Rev.2.00

2012.10.02

RENESAS

Page 7 of 15




R2A20135EVB-ND1 PFC 100V R2A20135
7.
D1 (85t 4]
ACIN | P AFEEVin = 90Vac~132Vac
! l H A F Vout = 35Vdc
AC 1|, H A EFlout = 0.22A
filter T E a2
AC90V g L3
~AC132V RS Ree(X9) o
R5 . 7
— Cout 1T 7z
D3 —
R4 Q1 =R12 f
~ 7
02 D4 LED
> (VF = 35V)
c10 -
| | rB vee [3
comMP ouT[1— p—
c7
N RT GND [}
C12-ZD3 A S
ColR14] C8] ReA201355P
7.1 R2A20135EVB-ND1
L3 7.2
a4 IILERIL
AANERIn
Ton
T
7.2
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R2A20135EVB-ND1 PFC 100V  R2A20135

7.1

(20kHz ) 100kHz
60kHz

7.2 Rrt

(1/fout[kHz]) — (200 x 1076)
105 x 1079
Rrt = 157kQ Rrt = 150kQ 62kHz

Rr[kQ)] =

7.3 Rcs

lout Rcs Rcs = 0.204/lout
s lout = 0.22A Rcs

Rcs = 0.204/0.22 = 0.93[Q)]
E24 0.91[Q)]

7.4 L

Vin 90Vac Vout 35V Don
Don = Vout/(Vin) = 35/(90 x \2) = 0.275
*1 Vin Vout Doy 0.5 Doy =0.5
62kHz Ton
Ton = Doy/fout = 0.275/62kHz = 4.44us
Vin = 90V Pout = 0.22 x 35 = 7.7W 2 82% lin(ave)
lin(ave) = Pout/n/Vin = 7.7/0.82/90 = 104mA

IL(peak) = lin(ave) x 2/Don = 0.104 x 2/0.275 = 0.756A

L = (Vin — Vout) x Ton/lin(peak) = (90 x V2 — 35) x 4.44us/0.756 = 542uH

220pH
*2 (R2A20135SP L )
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7.5 FB, COMP

R2A20135EVB-ND1 7.4
( ) AC
50 60Hz 2 (100 120Hz) 0dB 7.3 Ccomp
Ccomp: 1uF
FB CR (Cf1, Rf1)
EVB 51Q 0.1pF
IS—7v7
7.3 FB, COMP
Error-Amp Frequency Characteristics
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R2A20135EVB-ND1 PFC 100V  R2A20135

8.
ACIN | D1I
AC A1
fiter | | TC4 EQZ
ACO0V Rgg| Rcs(R9) L3
~AC132V § (2) (5) W\/ /M\ ;
R5
A D3 CoutIIi 7
—kat =Rz ©) 2
ZD2 A D4| LED
- (VF = 35V)
: R4=
: c10 —
E | | FB vee [0
E comMp out[}— ——
: C7
' |_ RT GND [}
iC12=— ZD3 A
E _L—EFB+ PWM [ :
5 Cg‘l'mﬁl CgT R2A20135SP (3)
(1)
1) IC
(2) Cs Rcs
(3)IC  GND Rcs ( )
VCC (C7) RT FB (R14, R12) IC
(4) Q2( )  C2(+)
(5) Q2( ) D3( )
(6)
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R2A20135EVB-ND1 PFC 100V  R2A20135
9.
Symbol Parts Name Catalog No. Q Rating Manufacturer Note
PWB Printed-wiring board R2A20135EVB-ND1 1 Renesas Electronics
Ul IC R2A20135SP 1 | 24V Renesas Electronics | SOP-8
Q1 FET RJK4532DPD 1 | 450V 4A Renesas Electronics | TO-252 (DPAK)
Q2 FET RJK4532DPD 1 | 450V 4A Renesas Electronics | TO-252 (DPAK)
Q3 TRS No mount
BD1 Bridge diode MB6S 1 | 600V 0.5A VISHAY TO-269AA (MBS)
D1 Diode M1F60 1 | 600V 1A Shindengen M1F
D2 SBD HRCO0203C-E 1 | 30V 0.2A Renesas Electronics | UFP
D3 FRD M1FL40 1 | 400V 1.5A Shindengen M1F
D4 Diode HSC119 1 | 80V 100mA Renesas Electronics | UFP
D5 Diode RKHO0160AKU 1 Renesas Electronics
ZD1 Zener diode RKZ20B2KJ 1 | 20V 5mA Renesas Electronics | UFP
ZD2 Zener diode RKZ20B2KJ 1 | 20V 5mA Renesas Electronics | UFP
ZD3 Zener diode RKZ4.7B2KJ 1 |47V S5mA Renesas Electronics | UFP
ZD4 Zener diode No mount UFP
Ra Resistor MOSX1CT52A1R5J 1| 1w 15 KOA Leaded
R1 Resistor MOSX1CT52A1R5J 1] 1w 15 KOA Leaded
Rb Chip resistor KTR18EZPJ103 1 | /4w 10k Rohm 3216
R2 Chip resistor KTR18EZPJ103 1 | 1/4w 10k Rohm 3216
R3-1 Chip resistor KTR18EZPJ561 1 | 1/4wW 560 Rohm 3216, paralleling
R3-2 Chip resistor KTR18EZPJ561 1 | 1/4W 560 Rohm 3216, paralleling
R4-1 Chip resistor KTR18EZPJ105 1 | /4w M Rohm 3216, paralleling
R4-2 Chip resistor KTR18EZPJ205 1 | /4w 2M Rohm 3216, paralleling
R5 Chip resistor KTR18EZPJ225 1 | 1/4wW 2.2M Rohm 3216
R6 Chip resistor MCRO3EZPFX36R0 1 | 1/720W 36 Rohm 1608
R7 Chip resistor MCRO3EZPFX47R0 1 | 1/20W 47 Rohm 1608
R8 Chip resistor MCRO3EZPFX6802 1 | 1/720W 68k Rohm 1608
R9 Chip resistor RL1220S-R91-F 1 | 1/4wW 0.91 Rohm 2012
R10 Chip resistor MCR18ERTJ822 1 | 1/4wW 8.2k Rohm 3216
R11 Resistor No mount Leaded
R12 Chip resistor MCRO3EZPFX51R0 1 | 1/720W 51 Rohm 1608
R13 Chip resistor No mount 1608
R14 Chip resistor MCRO3EZPFX1503 1 | 1/720W 150k Rohm 1608
R15 Chip resistor No mount 1608
R16 Chip resistor MCR25JZHJ000 1 | 12w 0 Rohm 3225
R17 Chip resistor MCR18ERTJ272 1 | 1/4W 2.7k Rohm 3216
Q3 B-E Chip resistor MCRO3ERTJO00 1 | 1/10W 0 Rohm 1608
Ca Ceramic capacitor GRM188B11E104KA01 1 | 25V 0.1pF murata 1608
C1 Ceramic capacitor GR331BD72E473KWO01L 1 | 250V 0.047uF murata 3216
Cc2 Ceramic capacitor GRJ43DR72E474KWJ1L 1 | 250V 0.47uF murata 4532
C4 Ceramic capacitor GR332DD72E154KW01L 1 | 250V 0.15uF murata 3225
C5 Electrochemical capacitor ECA HHG102 1 | 50V 1000uF Panasonic $12.5x25, 105°C
C6 Ceramic capacitor No mount 2012
C7 Electrochemical capacitor UPV1E330MFD 1 | 25V 33uF nichicon $5x10, 105°C
Cc8 Ceramic capacitor GRM188B31E105KA75B 1 | 25V 1uF murata 1608
C9 Ceramic capacitor GRM188B31E105KA75B 1 | 25V 1uF murata 1608
C10 Ceramic capacitor GRM188B11E104KA01 1 | 25V 0.1pF murata 1608
C11 Ceramic capacitor No mount 1608
C12 Ceramic capacitor GRM1882C1E102JA01 1 | 25V 1000pF murata 1608
L1 Inductor TSL0808S-152KR21-PF 1 | 0.21A 1.5mH TDK
L2 Inductor TSL0808S-152KR21-PF 1 | 0.21A 1.5mH TDK
L3 Inductor #B953AS-221M 1 [1A 220pH TOKO
F1 Fuse HTS 500mA 1 | AC250V 0.5A Skygate
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R2A20135EVB-ND1 PFC 100V  R2A20135

10.
10.1 (CISPR15)
/ (CISPR15)
10.1.1
Rb
1/4W 10k
P "RLz L o1
[ AC250VO5A =MW1l | 3.3mH 3 w _L L,? M1Fé0 r..-:_-: Q2 g
5 8::§ E 5::§ 2 8% Eg::§E \It §
TP2 E R1 E L1 E % % gg E.. .gllé e ; oy n A
C?: =W T aamm é B 1ﬁ4 é 5 m 091 | 220uH LED(+)
R2 . - 2 o<r 8K§ SII+§§§§
114W 1ok =8 m£2 ST = g 1=
m§§ = § a 2l & TP4
- o s
@ g R12 LEDE)
4 D4I 51 R17 D5
HSC119 2.7k RKHO160AKU
2 1dre “ veepd — _LLL -
‘é’lé —— 2dcomp  outpl --§1 é #g
& ——3dRT enppt O < ST& Rl &
4drps 5
’—c FBR2A201CSSPSVI'E’IM D—‘
Gl 1T o ERS S S EEEM
10.1.2 /
Symbol Parts Name Catalog No. Q Rating Manufacturer
Ra Resistor MOS1CT52A110J 1 1w 11 KOA
R1 Resistor MOS1CT52A110J 1 1w 11 KOA
Cb Ceramic capacitor | GRJ31CR72E104KWJ3L 1 250vdc | 0.1uF murata
C4 Ceramic capacitor | GRJ32DR72E224KWJ1L 1 250vVdc | 0.22uF murata
L1 Inductor TSL0808S-332KR14-PF 1 0.14A 3.3mH TDK
L2 Inductor TSL0808S-332KR14-PF 1 0.14A 3.3mH TDK
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R2A20135EVB-ND1 PFC 100V  R2A20135
10.2 (CISPR15)
e Vin=AC100V, 60Hz, LED load (VF = 35V), lout = 220mA
[d?(zu(;/)]
E <CISPR15> .
= Limias)
100 =
%0: Range(L PR
s ange )
80 B ety T — Candidate of !nterferenceEN?
E % ] ——o—— Candidate of interference(L1)
_  70E ——o—— Interference level-QP(N
[} E | - ° Interference level-AV/
o 60F o Inte::fference level-QP(L1)
I = \ ” ‘ﬂ' <o Interference level-AV(L1)
woF \ | AL T
soF Seunioti g | (1L TR I .
s VW WV ' e
10 E
oE
0.01 0.10 1.00 10.00 30.00
Frequency MHz]
---N Phase ---
No. Frequency Reading Reading c.f Result  Result Limit Limit  Margin Margin
QP CAV QP CAV QP AV QP CAV
[MHz] [dB(uV)] [dB] [dB(uV)] [dB(uV)] [dB(uV)] [dB(uV)] [dB(uV)]  [dB] [dB]
1 0.06129 70.2 68.7 10.0 80.2 78.7 88.1 7.9
2 0.1838 44.3 37.8 10.1 54.4 47.9 64.3 54.3 9.9 6.4
3 0.73582 28.7 215 10.2 38.9 31.7 56.0 46.0 17.1 14.3
4 1.22699 29.1 21.0 10.2 39.3 31.2 56.0 46.0 16.7 14.8
5 1.28551 30.8 20.0 10.2 41.0 30.2 56.0 46.0 15.0 15.8
6 1.34795 30.3 18.5 10.2 40.5 28.7 56.0 46.0 15.5 17.3
---L1 Phase ---
No. Frequency Reading Reading c.f Result  Result Limit Limit ~ Margin  Margin
QP CAV QP CAV QP AV QP CAV
[MHz] [dB(uV)] [dB] [dB(uV)] [dB(uV)] [dB(uV)] [dB(uV)] [dB(uV)]  [dB] [dB]
1 0.0615 61.6 60.7 10.0 71.6 70.7 88.1 16.5
2 0.18374 451 37.7 10.1 55.2 47.8 64.3 54.3 9.1 6.5
3 0.73587 33.9 26.6 10.2 441 36.8 56.0 46.0 11.9 9.2
4 1.22711 35.8 27.6 10.2 46.0 37.8 56.0 46.0 10.0 8.2
5 1.2878 36.6 26.6 10.2 46.8 36.8 56.0 46.0 9.2 9.2
6 1.34844 37.2 25.2 10.2 47.4 354 56.0 46.0 8.6 10.6
e Vin=AC120V, 60Hz, LED load (VF = 35V), lout = 220mA
[dli(zuOV)]
E <CISPR15>
110 Limias)
100 £
% M; by R Egﬂggjtﬁf’ég, terf N
801 KW \] e Gindidateof E&Z#SFSRSSEL? )
_  70E nterference level-QP N;
[ E l '\ nterference level-AV
5 60 nterference Ieve:—g\?@”
3 E l —@_ n nterference level-AV(|
e | Wy v
aoF Moo wa /| [\ JL QLA Yo
" VWU i TP g s
-
oE
0.01 0.10 1.00 10.00 30.00
Frequency [MHz]
---N Phase ---
No. Frequency Reading Reading cf Result  Result Limit Limit ~ Margin Margin
QP CAV Q CAV QP AV QP CAV
[MHz] [dB(uV)] [dB] [dB(uV)] [dB(uV)] [dB(uV)] [dB(uV)] [dB(uV)]  [dB] [dB]
1 0.06115 66.6 66.1 10.0 76.6 76.1 88.2 11.6
2 0.18283 46.3 39.5 10.1 56.4 49.6 64.4 54.4 8.0 4.8
3 0.55011 31.2 25.4 10.1 41.3 35.5 56.0 46.0 14.7 10.5
4 0.91653 29.7 21.7 10.2 39.9 31.9 56.0 46.0 16.1 14.1
5 1.2815 315 22.0 10.2 41.7 322 56.0 46.0 14.3 13.8
6 1.34343 32.0 21.3 10.2 42.2 315 56.0 46.0 13.8 14.5
7 1.40246 30.9 20.1 10.2 411 30.3 56.0 46.0 14.9 15.7
---L1 Phase ---
No. Frequency Reading Reading c.f Result  Result Limit Limit  Margin Margin
QP CAV QP CAV QP AV QP CAV
[MHz] [dB(uV)] [dB] [dB(uV)] [dB(uV)] [dB(uV)] [dB(uV)] [dB(uV)]  [dB] [dB]
1 0.06115 66.7 66.1 10.0 76.7 76.1 88.2 11.5
2 0.1833 46.9 394 10.1 57.0 49.5 64.3 54.3 7.3 4.8
3 0.55003 35.0 29.1 10.1 451 39.2 56.0 46.0 10.9 6.8
4 0.91568 36.0 27.9 10.2 46.2 38.1 56.0 46.0 9.8 7.9
5 1.28158 38.4 28.7 10.2 48.6 38.9 56.0 46.0 7.4 71
6 1.34146 39.1 27.9 10.2 49.3 38.1 56.0 46.0 6.7 7.9
7 1.40347 38.2 271 10.2 48.4 37.3 56.0 46.0 7.6 8.7
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