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1.
R2A20135EVB-ND1 LED LED
LED R2A20135
/ ( ) / / THD/
R2A20135SP
2.
No.
1 AC85 132V ( 47 63Hz)
2 9.5W (typ.)
3 (VF) DC35V
4 220mA (typ.)
5 85% (@Vin = AC100V)
6 0.9 (@Vin = AC100V 120V)
7 35kHz (min.)
8
9 2 (FR4)/
10 (W~ D" H) 36mm ~ 41mm ~ 20mm ( )
3.
R2A20135EVB-ND1
AN,
Filter T
AC85V O Q2
~AC132V TP2:N _
Rcs L3 IE%
‘ 0
PWM OUT— ;
D3 o Vi
FB  GND Cout 2
._ R2A20135SP p LED
p— R ) S TP4: (VF = 35V)
( LED(-)
TP3,TP4 LED (VF =35V 220mA )
LED
TP1,TP2 AC
LED (TP3, TP4)
LED AC
R19AN0023JJ0100 Rev.1.00 Page 1 of 15

2013.06.11 RENESAS




R2A20135EVB-ND1 ( ) PFC 100V R2A20135

( )

SOW-8VZCEIBSASA
= [Jr2 ,eo:_, I:len
Nt = X
- ke |
I_4+ [ll") O
r‘_“\
O Voo
/_I (&) b -
1

R19AN0023JJ0100 Rev.1.00 Page 2 of 15
2013.06.11 RENESAS




R2A20135EVB-ND1 ( ) PFC 100V  R2A20135

5.
5.1
Vin = AC100V, VF = 35V, lout = 220mA Vin = AC120V, VF = 35V, lout = 220mA
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5.3

Efficiency vs. Input Voltage
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5.5
Input Power vs. Input Voltage
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Output Current vs. Input Voltage
0.25
_ 0.20
<
5
2 015
<
o
5
O 0.10
=
o
=
O
0.05 .
VF=35V,
lout = 220 mA
0.00
80 90 100 110 120 130 140
Input Voltage Vin [Vrms]
R19AN0023JJ0100 Rev.1.00 Page 5 of 15

2013.06.11 RENESAS




R2A20135EVB-ND1 ( )

PFC 100V  R2A20135

5.7

Dimming Test
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7.
D1 [ ]
ACIN N Vin = 85Vac 132Vac
l Vout = 35Vdc
AC | | lout = 0.22A
filter
T g Q2
AC85V L3
~AC132V R RWQ) TN
R5 . 2
D3 CoutTZ 7
R4 Q1 =R T 2
zD2 D4 LED
> (VF = 35V)
c1 —
I | rs vee [
COMP OUT [ }— —
Rrt(R14) NN I %4
Cl2—7zD3 A I
CQT cg] R2A20135SP
7.1 R2A20135EVB-ND1
7.2
IL
X Vin
lin
Ton
T
7.2
7.1
RT kW Vce
RT 100mA
7.2
(20kHz ) 100kHz 40kHz
7.3 Rcs
lout Rcs Rcs = 0.2/lout
:lout = 0.22A Rcs Rcs =0.2/0.22 = 0.91[W]
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7.4 L

Vin 85Vac Vout 35V Don
Don = Vout/(Vin) = 35/(85 ~ 02) = 0.291

40kHz Ton
Ton = Dgn/fout = 0.291/40kHz = 7.28ms
Vin = 85V Pout=0.22 " 35=7.7W D 90% lin(ave)

lin(ave) = Pout/h/Vin = 7.7/0.90/85 = 101mA
IL(peak) = lin(ave) ~ 2/Doy = 0.101 ~ 2/0.291 = 2.049A

L = (Vin — Vout) ~ Ton/lin(peak) = (85 ~ 02 — 35) ~ 3.64ms/0.687 = 1090mH
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7.5 FB, COMP
R2A20135EVB-ND1 7.4
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8.
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8.1
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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 Transistor 2SC4177 1 | 60V 0.1A Renesas Electronics 3pin SSM

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 RKH0160BKJ 1 600V 100mA Renesas Electronics URP

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 4.7V 5mA Renesas Electronics UFP

ZD4 Zener diode RKZ20B2KJ 1 20V 5mA Renesas Electronics UFP

ZD5 Zener diode RKZ20B2KJ 1 20V 5mA Renesas Electronics UFP

R1 Resistor 1 1w 1.5 Leaded

R2 Chip resistor 1 1/4wW 10k 3216

R3 Chip resistor 1 172w 270 3225, (koa SG73P )

R4 Chip resistor 1 | 1/4W 680k 3216, 400V
(koa HV73 )

R5 Chip resistor 1 1/4W iMm 3216, 400V
(koa HV73 )

R6 Chip resistor 1 1/10W 36 1608

R7 Chip resistor 1 1/10W 47 1608

R8 Chip resistor 1 1/10W 68k 1608

R9 Chip resistor 1 1/4W 0.91 2012, (1% )

R10 Chip resistor 1 1/2w 8.2k 5025

R11 Resistor 1w 2.7k Leaded

R12 Chip resistor 1 1/10W 51 1608

R13 Resistor 1 1w 15 Leaded

R14 Chip resistor 1 1/10W 150k 1608

R15 Chip resistor 1/4W 10k 3216

R16 Chip resistor 1 1/10W 1k 1608

R17 Chip resistor 1 1/10W 330 1608

R18 Leaded

R19 Chip resistor No mount 1608

C1 Ceramic capacitor GRM31 1 | 250V 0.047mF murata 3216

C2 Ceramic capacitor GRM43 1 250V 0.47mF murata 4532

C3 Ceramic capacitor GRJ31CR72E104KWJ3L 1 | 250vdc 0.1mF

C4 Ceramic capacitor GRJ32DR72E224KWJ1L 1 250Vdc 0.22mF murata 3225

C5 Electrochemical capacitor ECA1HHG102 1 | 50v 1000mF Panasonic f12.5725 ,105°C

C7 Electrochemical capacitor EMVL250ADA330MF60G 1 25V 33mF chemicon 6.3°8 , 105°C

Cc8 Ceramic capacitor GRM188 1 | 25V imF murata 1608

C9 Ceramic capacitor GRM188 1 25V 1mF murata 1608

C10 Ceramic capacitor GRM188 1 | 25V 0.1mF murata 1608

C11 Ceramic capacitor GRM188 1 25V 0.1mF murata 1608

C12 Ceramic capacitor GRM188 1 | 25V 1000pF murata 1608

C13 Ceramic capacitor GRM188 1 25V 1000pF murata 1608

L1 Inductor TSL0808S-332KR14-PF 1 | 0.14A 3.3mH TDK

L2 Inductor TSL0808S-332KR14-PF 1 | 0.14A 3.3mH TDK

L3 Inductor #B953AS-221M 1 | 1A 220mH TOKO

L4

F1 Fuse HTS 500mA 1 | AC250V 0.5A Skygate

TP1 Test point No mount 1 MACS8 ST-3-2 size

TP2 Test point No mount 1 MACS8 ST-3-2 size

TP3 Test point No mount 1 MACS8 ST-3-2 size

TP4 Test point No mount 1 MACS8 ST-3-2 size
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10.

10.1 (CISPR15)
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10.1.2

/

Symbol

Parts Name

Catalog No.

Rating

Manufacturer

L3

Inductor

RCP1317NP-471L

[

1.35A

470mH

Sumida

L4

Inductor

TSL0808S-332KR14-PF

0.14A

3.3mH

Yuden
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- Vin = AC100V, 60Hz, LED load (VF = 35V), lout = 220mA
[nguV)]
130 g <CISPR15>
120 52\'7))
110 E < 18>
E _— N,PK)
100 E— L1,PK)
9E 4 N
&M T~ L1)
80 P Ty ™ — o - p%?
E \\. A ] R -AV(
70 £ -QP(L1
6o E K - — -AV(L1)
sof My, i
E 2
40 E ]\\\fﬁ ?"\\‘ > G N{W IYYY YA
E v > 1S
20 E
10
0 E
0.009 0.100 1.000 10.000 30.000
[MHZ
Final Result
---N Phase ---
No. Frequency Reading Reading c.f Result Result Limit Limit Margin Margin Remark
QP CAV QP CAV QP AV QP CAV
[MHz] [dB(mV)] [dB(mV)] [dB] [dB(mV)]  [dB(mV)] [dB(mV)]  [dB(mV)] [dB] [dB]
1 0.15857 29.8 15.8 10.1 39.9 25.9 65.5 55.5 25.6 29.6
2 0.3183 30.1 17.4 10.1 40.2 275 59.8 49.8 19.6 22.3
3 0.51997 26.3 13.0 10.1 36.4 23.1 56.0 46.0 19.6 22.9
4 0.74757 26.6 14.1 10.2 36.8 24.3 56.0 46.0 19.2 21.7
5 0.96561 25.2 12.4 10.2 35.4 22.6 56.0 46.0 20.6 23.4
---L1 Phase ---
No. Frequency Reading Reading c.f Result Result Limit Limit Margin Margin Remark
QP CAV QP CAV QP AV QP CAV
[MHz] [dB(mV)] [dB(mV)] [dB] [dB(mV)]  [dB(mV)] [dB(mV)]  [dB(mV)] [dB] [dB]
1 0.1588 34.9 20.1 10.1 45.0 30.2 65.5 55.5 20.5 25.3
2 0.31105 32.0 17.2 10.1 42.1 27.3 59.9 49.9 17.8 22.6
3 0.51769 314 17.1 10.1 41.5 27.2 56.0 46.0 14.5 18.8
4 0.74367 32.1 19.5 10.2 42.3 29.7 56.0 46.0 13.7 16.3
5 0.97397 28.5 15.6 10.2 38.7 25.8 56.0 46.0 17.3 20.2
- Vin= AC120V, 60Hz, LED load (VF = 35V), lout = 220mA
[nguV)]
130¢F <CISPR15>
E QP)
120 E EAV)
110 F < 17>
E N,PK)
100 £ — L1,P
90 F 2 N
K B )
ol —c— -
80 Hhabki \ l A
70 £ -QP(L
E ‘q f - —— -AV(L
60
50 F W | =
£ W] 5 ™
40E ” I\ - = *@/A\w s
g S tRAAL
30 E Y,
20 E
10
O E
0.009 0.100 1.000 10.000 30.000
(MHZ
Final Result
---N Phase ---
No. Frequency Reading Reading c.f Result Result Limit Limit Margin Margin Remark
QP CAV QP CAV QP AV QP CAV
[MHz] [dB(mV)] [dB(mV)] [dB] [dB(mV)]  [dB(mV)]  [dB(mV)]  [dB(mV)] [dB] [dB]
1 0.17608 30.4 16.8 10.1 40.5 26.9 64.7 54.7 24.2 27.8
2 0.40903 31.8 18.9 10.1 41.9 29.0 57.7 47.7 15.8 18.7
3 0.6472 29.2 16.0 10.2 39.4 26.2 56.0 46.0 16.6 19.8
4 0.81195 26.5 13.1 10.2 36.7 23.3 56.0 46.0 19.3 22.7
5 0.99483 28.1 15.1 10.2 38.3 25.3 56.0 46.0 17.7 20.7
---L1 Phase ---
No. Frequency Reading Reading c.f Result Result Limit Limit Margin Margin Remark
CAV QP CAV QP \% P CAV
[MHz] [dB(mV)] [dB(mV)] [dB] [dBmV)]  [dB(mV)] [dB(mV)]  [dB(mV)] [dB] [dB]
1 0.17637 37.6 24.2 10.1 47.7 34.3 64.7 54.7 17.0 20.4
2 0.41969 35.9 21.2 10.1 46.0 31.3 57.5 47.5 11.5 16.2
3 0.69857 35.0 21.3 10.2 45.2 315 56.0 46.0 10.8 14.5
4 0.806 28.7 18.0 10.2 38.9 28.2 56.0 46.0 17.1 17.8
5 0.99421 32.2 18.8 10.2 42.4 29.0 56.0 46.0 13.6 17.0
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