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1.
R2A20134 (R2A20134EVB-NNWE)  LED IC R2A20134
LED LED
R2A20134
/ ( ) /
| THD/
R2A20134SP
2.
No.
1 AC90 264V ( 47 63Hz)
2 8W (typ.)
3 (VF) DC30V
4 267mA (typ.)
5 85% (@Vin = AC100V 240V)
6 0.9 (@Vin = AC100V 240V)
7 65kHz
8 ( )
9 1/ (FR4)/
10 (Wx D xH) 36mm x 36mm x 25mm ( )

VREF OUT
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1 FB  GND
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: . LED
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| 0 | LED(-)
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R2A20134EVB-NNWE R2A20134

S.
5.1
Vin = AC100V, VF = 30V, lout = 267mA Vin = AC240V, VF = 30V, lout = 267mA
Mair M ms;/div] Main ;525 M Sms/div]
L/\/\//\/\\/\ LW
lin [100mA/div]
: lin [100mA/div] :
CH1 INPUT CH3 INPUT CH1 INPUT CH3 INPUT
e s
*Vin: AABE, lin: ANER, lout: HAER
5.2
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5.3
Efficiency vs. Input Voltage
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R2A20134EVB-NNWE R2A20134

7.

Symbol Parts Name Catalog No. Q Rating Manufacturer Note
PWB Printed-wiring board PWO018 1 Renesas Electronics

Ul IC R2A20134SP 1 Renesas Electronics | SOP-8
M1 FET RJK5030DPD 1 | 500V 5A Renesas Electronics | MP-3A
Q1 Transistor 25C3632 1| 600V 1A Renesas Electronics | TO-251
D1 Bridge Diode S1INBB80 1| 800V 1A Shindengen 1INA(THD)
D2 Diode HSU83 1|25V 300 mA Renesas Electronics | URP
D3 SBD RKR104BKH 1|40V 1A Renesas Electronics | TURP-FM
D4 FRD STTH2L06A 1| 600V 2A ST Micro SMA
D5 Diode RKHO0160AKU 1| 600V 600 mA Renesas Electronics | TURP
ZD1 Zener diode RD20FS 11|20V Renesas Electronics

ZD2 Zener diode RD15FS 11|15V Renesas Electronics

R1 Resistor MCRO3EZPFX3300 1| 1710w 330 Rohm 1608
R2 Resistor MCRO3EZPFX3301 1| 1710w 3.3k Rohm 1608
R3 Resistor MCRO3EZPFX2702 1| 1710w 27k Rohm 1608
R4 Resistor MCRO3EZPFX3901 1| 1710w 3.9k Rohm 1608
R5 Resistor MCRO3EZPJ0O00 1| 1710w 0 Rohm 1608
R6, 17 Resistor MCR18EZPF6803 2 | 1/4W 680 k Rohm 3216
R7 Resistor MF1/4LCVT1R2F 1| 14w 1.2 KOA Leaded
R8 Resistor MCRO3EZPFX1503 1| 1/20W 150 k Rohm 1608
R9 Not mount Leaded
R10 Resistor J1/6ZCMTA 1 0 KOA Leaded
R11 Resistor MCRO3EZPFX36R0 1| 1/20W 36 Rohm 1608
R12 Resistor MCRO3EZPFX47R0 1| 1/20W a7 Rohm 1608
R13 Resistor MCRO3EZPFX6802 1| 1710w 68 k Rohm 1608
R14 Resistor RL1220S-R33-F 1| 14W 0.33 susumu 2012
R15 Resistor CFP1/4CVT102J 1| 14W 1k KOA Leaded
R16 Resistor MCR18EZPF1003 1| 14W 100 k Rohm 3216
C1l Not mount

Cc2 Ceramic capacitor RDER72J154K5B1C13B 1| 630V 0.15 puF murata Leaded
C3,4 Ceramic capacitor GRM188B31E105KA75B 2 |25V 1uF murata 1608
C5 Ceramic capacitor Not mount 1608
C6 Ceramic capacitor GRM32EB31E226ME15B 1|25V 22 uF murata 3225
Cc7 Electrochemical capacitor | UVK1H102MHD 1|50V 1000 uF | nichicon 012.5 x 25
L1 Inductor RCR-875D-102K 1mH SUMIDA

L2 Inductor RCP1317NP-221L 220 uH SUMIDA

F1 Fuse HTS 500 mA 1| AC250V | 05A Skygate
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R2A20134EVB-NNWE R2A20134

8.
CN1: L L1
00—
AC IN
4»
AC90 V
~AC264 V O
CN2: N CN3:
L2 Rd LED(+)
Ri1
7
+
7D2 Cout Z
. LED
hd Ny _
P cna: (VF=30V)
Rfb1 Rfb2 Ri2 LED(-)
Cin
o
\—y
Coomp 1|FB vce [8]-o—ldq—o
| —{2]comp out|[7] ZD1 Y
AXAETER
T BT ewpl ! AAEIE: Vin = 90Vac~264Vac
t— fwrer csfsl HAEE: Vout = 30Vdc
—Cref  R2A20134SP HAER: lout = 0.267A
8.1 R2A20134EVB-NNWE
L2 8.2
THD (Total Harmonic Distortion)
AU 2ERIL
X AAEE Vin
AAER lin
Toh
T
8.2
8.1
(20kHz ) 100kHz
65kHz
8.2 Rrt
_ -6
Rrt [k = (1/fout[kHz]) — (450 x 107°)
100 x 1079
Rrt = 149kQ Rrt = 150kQ
64.7kHz
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R2A20134EVB-NNWE R2A20134

8.3 L
Vin 90Vac Vout 30V Don
Don = Vout / (Vin x \2) = 30/ (90 x V2) = 0.236
Vin Vout Don 0.5 Don=0.5
62.7kHz Ton

Ton = Doy / fout = 0.236 / 62.7kHz = 3.76us

189 RAERE—Y IL(peak)

ANERE—7 lin(peak)

S
i ,,,,, Hjjj*t:ﬁﬁ]t)ujg'ﬁ lin(ave)
”””” /i IoU

8.3
B 0 v
lin(ave) lout: 267mA 1: 85%
. _ lout _ 267 mA _
lin(ave) = —n =085 314 mA
lin(peak)
o: FEAHI-xT S EREE
i L B B=n—(ax2)
lin(ave 314 mA =L
fin(peak) = xlinfave) 5 Csima | w o = Asin (Vout / (Vin x \2)
0 0.849 o= T (Asin (32E /(90 xV2))) _ 4 gag
IL (peak) 2

IL(peak) = lin(peak) x 2 = 581mA x 2 = 1.16A

L = (Vin x V2 — Vout) x Ton / IL(peak) = (90 x V2 — 30) x 3.76us / 1.16 = 314uH

220uH
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R2A20134EVB-NNWE R2A20134

8.4 Rcs
AC264V lin(peak)
8.3
T . Y
— x lin(ave) —x314mA -
. : _2 _ _ m—(Asin (30 / (264 x \2))) _
lin(peak) 0 0.949 520mA | o= - =0.949
ON Ton
Ton = 2 x Vout x lin(peak) x L _ 2 x 30 x 0.520 x 220 pH = 0.924 s

fsw x Vin x (Vin — Vout) 62.7 kHz x 264 x V2 x (264 x V2 — 30)

IL(peak) = (Vin — Vout) x Ton / L = (264 x V2 — 30) x 0.924us / 220uH = 1.44A

Rcs
(OCP) Vocp = 0.6V 20% Rcs

Rcs = Vocp / (IL(peak) x 1.2) = 0.6 / (1.442 x 1.2) = 0.347Q

E12 0.33Q 1.82A
85 Rfbl Rfb2 ( )
4{
R2A20134SP Res o
VREF
Vref be1
FB
Vfb
GND Rfb2
Vces
8.4
Rfbl Rfb2 FB Vb (0.6V) Vref (5V) Rcs Ves

Rfb2 / (Rfb1 + Rfb2) = (Vfb — Vcs) / (Vref — Vcs)

Rcs Vcs lout = 0.267A

Vcs = Res x lout = 0.33 x 0.267 = 0.088V
Rfb2 / (Rfbl + Rfb2) = (0.6V — 0.088V) / (5.0V — 0.088V)

Rfbl  30.9kQ (27kQ + 3.9kQ) Rfb2 = 3.63kQ = 3.3kQ + 330Q
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R2A20134EVB-NNWE R2A20134
8.6 FB, COMP
R2A20134EVB-NNWE 8.6
( ) AC
:50 60Hz 2 (100 120H2) 0dB 85 Ccomp
Ccomp: 1uF
FB CR (Cf1, Rf1)
Error amplifier
8.5 FB, COMP
Error-Amp Frequency Characteristics
80 TITT T T TTTITIm T T TTT0T 200
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R2A20134EVB-NNWE R2A20134
9. /
9.1
CNL:L e L1
AC IN J_
Y —_—C2
N M1
N\
CN2: N g oNg:
Ro Rcs L2 Rd LED(+)
? —A\\\—
Ri ©)
Q1 7
ZD2 D4 “Cout 7
Y (6) .
. . O LED
e -—==x A < CN4:
|| Rfbl Rfb2 | Ri2 LED(-)
: Cin :
l =
I 7 |
| Coomp 1|FB vce E—«—Zlgl—n :
| | 2] comPp ouT |7} |
: —\\\—{3]|RT GND[6]— : )
| o&E VREF  cs|5] :
| | T=Cref  R2A20134SP :
LT : 3)
e @),
D IC
(2) CS Rcs
(3)IC  GND Rcs ( )
VCC Vref (Cin, Cref) RT FB (Rrt, Rfbl, Rfb2) IC
Vref Cref IC GND
(4) M1 ( ) C2(¥)
(5) M1( ) Di( )
(6)
9.2 /
IC
/
. IC (R2A20134SP)  MOS-FET (M1)
. IC (R2A20134SP) /
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R2A20134EVB-NNWE

R2A20134

10.

10.1 (CISPR15)

/ (CISPR15)

10.1.1

ot 3 *.--.'21,\?513803EIIIIIIIIIIIIIE
:,_ AC250V 0.5A 2 L;E - H J1-5mH E N
cN2 E §E , X H g H g
Cﬁ): Fanmam — '-------------'o§
= OB e
; R13
3 g § o8 R14 L2 R7 CN3
. - ?;03632 % . 3 1/4W'0.33 220pH 12W 1.2 )
R g < = ) 2AS - Ee g
" HSUB3 i 5 offt § E§§
R1 © a
330 CN4
Ng% LED(-)
e ‘ R15 DS
R5 1AWk RKHO160AKU
0 ut
=5 +—1drs 7 vocp? e |
2qdcomp  ouTpl 8::§1 §
=3 A 3gRT GND 8 Ng e
4qVREF cspb—
_ _ R2A20134sP
8=—=% 3=% gg% ::3%
Gl § L BEOERS S HREEEM
10.1.2 /
Symbol Parts Name Catalog No. Q Rating Manufacturer
C1 Ceramic capacitor GA255DR7E2104MWO01L 1 250 Vac 0.1 uF murata
Ca Ceramic capacitor RDER72J154K5B1C13B 1 630 V 0.15 puF murata
L1, La Inductor RCR875DNP-152K 2 1.5mH SUMIDA
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R2A20134EVB-NNWE R2A20134
10.2 (CISPR15)
e Vin=AC100V, 60Hz, LED load (VF = 30V), lout = 267mA
[dB(uV)]
120¢ <CISPR15>
E Limit(QP
110 LAy
100 £
E R N,PK
90 " Range L1,PI%)
80 [Pt i Candidate of !nterferenceEN)
E ——o—— Candidate of interference(L1)
70E ——=o— Interference level-QP(N)
5 E <© Interference level-AV(N)
3 60F ———o— Interference Ievel—QP@ﬂ
3 E Interference level-AV(L1)
50 =
40 i b b
30E
20E
10E
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 0.19227 36.8 31.7 10.1 46.9 41.8 63.9 53.9 17.0 121
2 0.83223 27.7 19.3 10.2 37.9 29.5 56.0 46.0 18.1 16.5
3 0.89105 33.7 19.3 10.2 43.9 29.5 56.0 46.0 121 16.5
4 0.95478 32.6 17.7 10.2 42.8 27.9 56.0 46.0 13.2 18.1
5 2942104 33.4 241 124 45.8 36.5 60.0 50.0 14.2 13.5
---L1 Phase ---
No. Frequency Reading Reading c.f Result  Result Limit Limit  Margin  Margin
QP CAV QP CAV QP AV QP CAV
[MHz] [dB(nV)] [dB] [dB(uV)] [dB(uV)] [0B(uV)] [dB(uV)] [dB(uV)]  [dB] [dB]
1 0.1921 38.7 32.0 10.1 48.8 421 63.9 53.9 151 11.8
2 0.89222 33.7 19.3 10.2 43.9 29.5 56.0 46.0 121 16.5
3 0.95492 324 17.7 10.2 42.6 27.9 56.0 46.0 134 18.1
4 29.86914 323 229 12.3 44.6 35.2 60.0 50.0 154 14.8
e Vin=AC240V, 60Hz, LED load (VF = 30V), lout = 267mA
[dB(uV)]
120 <CISPR15>
E Limit(QP
11oE LAy
100 £
- (e
b ange(L1,
80 @W&&MM ~~‘\ Candidate of !)nterferenceEN)
E / ‘I ———o—— Candidate of interference(L1)
70E ———o—— Interference level-QP Nf
? E / '\ <o Interference level-AV(
3 60F | ———0—— Interference level-QPi L1;
4 E /\ 8 Interference level-AV(L1
50
E 3 2
wE \‘\‘ WAL Wivivirm Yara'dd ol
= WYV ¥
E b
20E
10E
oE
0.01 0.10 1.00 10.00 30.00
Frequency [MHZz]
---N Phase ---
No. Frequency Reading Reading c.f Result  Result Limit Limit ~ Margin  Margin
P CAV QP CAV QP AV QP CAV
[MHZ] [dB(uV)] [dB] [dB(uV)] [dB(uV)] [dB(uV)] [dB(uV)] [dB(uV)]  [dB] [dB]
1 0.19927 46.5 40.0 10.1 56.6 50.1 63.6 53.6 7.0 3.5
2 0.2668 43.3 35.1 10.1 53.4 452 61.2 51.2 7.8 6.0
3 0.33188 411 32.7 10.1 51.2 42.8 59.4 49.4 8.2 6.6
4 0.76424 36.1 14.2 10.2 46.3 24.4 56.0 46.0 9.7 21.6
5 0.82394 38.1 13.3 10.2 48.3 23.5 56.0 46.0 7.7 22.5
6 28.82505 371 271 124 49.5 39.5 60.0 50.0 10.5 10.5
---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 0.20278 471 37.0 10.1 57.2 471 63.5 53.5 6.3 6.4
2 0.26868 44.6 34.0 10.1 54.7 441 61.2 51.2 6.5 71
3 0.33334 43.2 33.0 10.1 53.3 431 59.4 49.4 6.1 6.3
4 0.76403 36.4 14.6 10.2 46.6 24.8 56.0 46.0 9.4 21.2
5 0.82742 37.3 14.6 10.2 47.5 24.8 56.0 46.0 8.5 21.2
6 28.96092 36.4 26.7 12.3 48.7 39.0 60.0 50.0 11.3 11.0
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