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522

R2A20134EVB-NN1E(
Vin=AC85 132V, Vf=65V, ILED = 100mA

Symbol Parts Name Catalog No. Q Rating Manufacture Note
P.C.B R2A20134EVB 1
Ul IC R2A20134SP 1 Renesas
M1 MOSFET RJK5030DPD 1 500V 1.6Q Renesas
D1 Switching diode HSUS83-E 1 | 250V 100mA Renesas
D2 FRD M1FL40 1 | 400V 1.5A Shindengen
D3 FRD RKS160AKU 1 | 600V 100mA Renesas
D4 Diode bridge S1INBB80 1 | 8soov 1A Shindengen
ZD1 Zener diode RD20FS 1 | 20V 1w Renesas
L1 Choke coil #8RDB-331K 1 | 330pH 200mA Toko
L2 Choke coil 13RHBP A7502HY-152M 1 | 1.5mH 400mA Toko
C1 Ceramic capacitor GRM188B31H473K 1 | 47nF 50V Murata
Cc2 Ceramic capacitor GRM188B31H104K 1 | 0.1pF 50V Murata
C3 open 0
Cc4 Ceramic capacitor GRM32EB31E226KE15B 1 | 22uF 25V Murata
C5 Film capacitor ECQE2W224JH 1 | 0.22uF 450V Panasonic
C6 Chemical capacitor | EKY-101ELL820MJ20S 1 | 82uF 100V Chemicon
F1 Fuse HTS 500mA 1 | 250V 500mA Skygate
R1 Resistor 150Q 1 | 1500 1/16W 1%
R2 Resistor 4.3kQ 1 | 4.3kQ 1/16W 1%
R3 Resistor 39k 1 | 39kQ 1/16W 1%
R4 Resistor open
R5 Resistor 150kQ 1 | 150kQ 1/16W
R6 Resistor 7.5kQ 1 | 7.5kQ 1/16W
R7 Resistor 200kQ 1 | 200kQ 1/4W 400V
R8 Resistor 200Q 1 | 200Q 1/16W
R9 Resistor 68kQ 1 | 68kQ 1/16W
R10 Resistor 1.0Q 1 | 1.0Q 1/8W 1%
R11 None
R12 Resistor 3.6kQ 1 | 3.6kQ 2w
R13 Resistor 51kQ 1 | 51kQ 1/4wW
TP1 L
TP2 N
TP3 LED(+)
TP4 LED(-)
Vin = AC140 220V Vf=30V ILED =400mA
Symbol Parts Name Catalog No. Q Rating Manufacture Note
M1 MOSFET RJK6002DPD 1 | 600V 5.7Q Renesas
D2 FRD CRF03 1 | 600V 1.5A Toshiba
L1 Choke coil LHLO8TB102J 1mH 800mA Taiyo Yuden
C3 Ceramic capacitor GRM188R11E473KA01D 1 | 0.047pF 50V Murata
C5 Film capacitor ECQE2W104JH 0.1pF 450V Panasonic
C6 Chemical capacitor EKY-500ELL331MJ25S 330uF 50V Chemicon
R1 Resistor 3.3kQ 3.3kQ 1/16W 1%
R2 Resistor 820Q2 820Q2 1/16W 1%
R7 Resistor RK73B 2B T TD 434 430kQ 1/4wW KOA 400V
R10 Resistor RL1220S-R33-F 0.33Q 1/4W Susumu 1%
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5.2.3 R2A20134EVB-NN1E (7w Vif=65V 4W Vf =35V)
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524 R2A20134EVB-NN1E( )
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Vin = 80Vac
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2. Rcs L2
< Rcs>
1-2 x Arcsin
(30V/140V x 1.414)/n = 90% 400mA/0.9 = 444mA
Rcs 2 =888mA
1.4 888mMA x 1.4 = 1.24A
CS OCP 0.6V 0.6/1.24 = 0.48Q
0.33Q2 Rcs OoCP 150%
< Rfbl Rfb2>
FB Rfbl Rfb2 Vb = (Vref — Ves)/(Rfbl + Rfb2) x Rfb2 + Vs = 0.6V
Rcs Vs =0.33 x 400mA =0.132V
(0.6V - 0.132V)/(5.0V — 0.132V) = Rfb2/(Rfbl + Rfb2)
39kQ Rfb1 Rfb + Rfb2 50kQ Rfb2 = 4.12kQ = 3.3kQ + 0.82kQ
< L2>
50kHz
FET Duty  30V/(140 x 1.414) = 0.15 Ton = 0.15/50kHz = 3uS
Rcs
L = (Vin — Vout) x AT/Al = (197V - 30V) x 3uS/1.24A = 404pH
390uH L2
3.
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R2A20134SP

5.3.2 R2A20134EVB-NN1P
R2A20134EVB-NN1E
Symbol Parts Name Catalog No. Q Rating Manufacture Note
P.C.B R2A20134EVB 1 NN1E
Ul IC R2A20134SP 1 Renesas
M1 MOSFET RJK5030DPD 1 500V 1.6Q Renesas
D1 Switching diode HSUS83-E 1 | 250V 100mA Renesas
D2 FRD M1FL40 1 | 400V 1.5A Shindengen
D3 FRD RKS160AKU 1 | 600V 100mA Renesas
D4 Diode bridge S1INBB80 1 | 8soov 1A Shindengen
ZD1 Zener diode RD20FS 1 | 20V 1w Renesas
L1 Choke coil #8RDB-331K 1 | 330pH 200mA Toko
L2 Choke coil 13RHBP A7502HY-152M 1 | 1.5mH 400mA Toko
C1l Ceramic capacitor open
Cc2 Ceramic capacitor GRM188B31H104K 1 | 0.1pF 50V Murata
C3 short 1
Cc4 Ceramic capacitor GRM32EB31E226KE15B 1 | 10uF 25V Murata
C5 Chemical capacitor | 450BXF10M10x16 1 | 10pF 450V Rubycon
C6 Chemical capacitor | 100YXJ22M6.3x11 1 | 22uF 100V Rubycon
F1 Fuse HTS 500mA 1 | 250V 500mA Skygate
R1 open
R2 open
R3 open
R4 open
R5 Resistor 390kQ 1 | 390kQ 1/16W
R6 open
R7 Resistor 200kQ 1 | 200kQ 1/4W 400V
R8 Resistor 200Q 1 | 200Q 1/16W
R9 Resistor 68kQ 1 | 68kQ 1/16W
R10 Resistor 3.0Q 1 | 3.0Q 1/8W 1%
R11 None
R12 Resistor 3.6kQ 1 | 3.6kQ 2w
R13 Resistor 51kQ 1 | 51kQ 1/4wW
TP1 L
TP2 N
TP3 LED(+)
TP4 LED(-)
Vin = AC140 220V Vf=30V ILED =400mA
Symbol Parts Name Catalog No. Q Rating Manufacture Note
M1 MOSFET RJK6002DPD 1 | 600V 5.7Q Renesas
D2 FRD CRFO03 1 | 600V 700mA Toshiba
L1 Choke coil RFS1317-394L 680uH 800mA Coil Craft
C5 Chemical capacitor | 450BXC4R7M10x16 4.7uF 450V Rubycon
C6 Chemical capacitor 050YXJ4R7M5x11 4.7uF 50V Rubycon
R7 Resistor RK73B 2B T TD 404 J 400kQ 1/4wW KOA 400V
R8 Resistor MCR01MZPJ220 220 1/16W ROHM
R10 Resistor RL1220S-R75-F 0.75Q 1/4W Susumu 1%
AC220V D2 M1FL40 500V
RO3ANO0004CJ0100 Rev.1.00 Page 14 of 52
2012.03.01 RENESAS




R2A20134SP

5.3.3 R2A20134EVB-NN1E NNI1P
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534 R2A20134EVB-NN1P
0.14
0.12 -
< ./'/./././—A
<= 0.10
2 o
0.08 —
—A— Vf =65V —m— Vf =35V
0.06 . .
70 90 110 130
Vin [Vrms]
100
A———F 4* ———a
80
X 60
=40
20 —4-Vi=65V —®Vf=35V
. | |
70 90 110 130
Vin [Vrms]
1.0
0.8
=
S 0.4
0.2 —— Vf = 65V —o—Vf=35V [
00 I I I I I
70 80 90 100 110 120 130 140
Vin [Vrms]
18
16
" A\)(»\
- 12 [ 8 \ fO—9
X N
= 10
3 8
g |
2 —&— Vf =65V —.—Vf=35V7
2
0
70 80 90 100 110 120 130 140
Vin [Vrms]
RO3ANO0004CJ0100 Rev.1.00 Page 16 of 52
2012.03.01 ENESAS




R2A20134SP

535 R2A20134EVB-NN1P
R2A20134EVB-NN1E

lin—>
L1

D2
C2
Rit

®
Ri2 D3
Cin
|7
R2A20134
zD1
——1| FB \Yelo
2 covp outlz
Rrt
I;WW—E RT GNDE—®
Cref
-4 vReEF c95
®
(&t 514
Vin = 85Vac~110Vac, Vout = 65Vdc, lout = 0.1A, /N FFE$ZE 50kHz
1 L
< >
50kHz T =Ton + Toff = 20uS
< L>
Vout=65V lout=100mA Al =2 x lout = 200mA
IC 20V
Ton =L x Al/(Vin - Vout) Toff = L x Al/Vout T =L x Al x Vin/(Vout x (Vin — Vout))
L = T/AI/Vin x Vout x (Vin — Vout) = 20uS/200mA/85V x 65V x 20V = 1.53mH
1.5mH L 200mA
2. Rcs
lout=100mA Al =2 x lout = 200mA
IC Vcs=0.6V Rcs = 0.6V/200mA = 3Q
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3. C2
< >
arcsin (Vout/(v2 x Vac))/n = arcsin (65/(1.414 x 85))/3.14 ~ 0.182
Vout 0.182 x 2 x 10mS = 3.64mS
65V x 100mA = 6.5W 90% 6.5/0.9 = 7.33W
< Cc2>
C2 (85Vac x\2=  120V) (65V + 20V = 85V)
103V C2 Q2
Q2 = 7.33W/103V x 3.64mS = 0.26mC
120 -85 =35V C=Q/V C2 C2=
0.26mC/35V = 7.4uF
10uF
4, RAMP Rrt
< MOSFET >

V=Ledi/dt Al=(Vin-Vout)/L x Ton

Al =2 x lout = 200mA Ton = 200mA x 1.5mH/65V ~ 4.6uS
< Rrt>
4.6uS Ton V =Q/C =Ton x Irt/C
Irt=V x C/Ton
COMP 4V Ramp IAY/ V=3V
C =10pF 1/10

Irt = 3V x 10pF/(4.6ps x 10) ~ 65 pA
Rrt = Vrt/Irt = 2V/0.65pA ~ 30.8kQ
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54 R2A20134EVB-NN2 ( Buck-Boost)
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R2A20134SP

5.4.2 R2A20134EVB-NN2
Symbol Parts Name Catalog No. Q Rating Manufacture Note

IC1 IC R2A20134SP 1 Renesas

Q1 MOSFET RJK5030DPD 1 | 500V 1.6Q2 max Renesas

Q2 MOSFET HAT2226 1 | 600V 52Q Renesas

DB1 Bridge diode MB6S 1 | 420Vrms 0.5A

D5 FRD CRFO03 1 | 600V 0.8A Toshiba

D6 Diode HSC119-E 1 Renesas

ZD3 Zener diode RKZ20B2KJ 1 | 20V Renesas

Cc2 Ceramic capacitor RDER72J104K8K1C11B 1 | 630V 0.1uF Murata

C5 Chemical capacitor | EKY-800ELL270MHB5D 1 | 100V 27uF Nippon $8x11.5
Chemical

C8 Ceramic capacitor GRM21BR71H105KA12L 1 | 50V 1uF Murata 2012 size

C9 Ceramic capacitor GRM155R71C104KA88J 1 |16V 0.1uF Murata 1005 size

R1 Resistor RK73H2ATTD1R5F 1 1/8W 1.5Q KOA 2012 size

1%

R2 Resistor RK73B3ATTD274J 1 1/4W 270kQ KOA 3216 size

R3 Resistor RK73B3ATTD274J 1 | 1/4W 270kQ KOA 3216 size

R7 Resistor RK73B1ETTD204J 1 | 1/26W 200k KOA 1005 size

R9 Resistor RK73B1ETTD470 1 1/16W 47Q KOA 1005 size

R10 Resistor RK73B1ETTD473J 1 1/16W 47k KOA 1005 size

R11 Resistor RK73B2ATTD514J 1 | 1/8W 510kQ KOA 2012 size

L1 Coil LQH55DN681M03 1 680uH Murata

L2 Choke coil RP1315B-102M 1 1mH Sumida

A7503CY-102M or Toko

RO3AN0004CJ0100 Rev.1.00
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54.3
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54.4 R2A20134EVB-NN2
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R2A20134SP
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R2A20134SP

5.4.5 R2A20134EVB-NN2

[ ]
Vin=85Vac 132Vac, Vout = 30Vdc, lout =0.12A

1. Rrt
< >
50kHz

< Rrt>

3.4

fout [KH7] = :
o (100 x 102 x Rr7) + (450 x 10°9)

Rrt = 195.5kQ 200kQ Rrt 48.9kHz

< L>
Vin 80V Vout 30V Duty
Vout/(Vin + Vout) = 30/(80 + 30) = 0.273
Vin Vout Duty 50% Duty
50%
48.9kHz Ton =0.273/48.9kHz = 5.58uS
Vin=80V Pin=4W lin(ave) = 4/80 = 50mA  lin(peak) = lin(ave) x 2/Duty = 367mA
L = Vin x Ton/lin(peak) = 1.2mH
1mH L
< Rcs>
lin(peak) = V(Pin x 2 x T/L) = V(4W x 2/48.9kHz/1mH) = 404mA
Vcs=0.6V 1.5Q Rcs
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R2A20134SP

55 R2A20134EVB-ND( Buck-Boost)
551 R2A20134EVB-ND

(Vin = 85-132Vrms lout = 0.24A VF =30V 11mA)
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R2A20134SP

55.2 R2A20134EVB-ND
Symbol Parts Name Catalog No. Q Rating Manufacture Note

IC1 IC R2A20134SP 1 Renesas

Q1 MOSFET RJK5030DPD 1 | 500V 1.6Q2 max Renesas

Q2 MOSFET RJK6025DPD 1 | 600V Renesas

Q4 MOSFET 2SK3107 1 | 30V 8Q2 Renesas

Q5 MOSFET 2SK3107 1 |30V 80 Renesas

DB1 Bridge diode MB6S 1 | 420Vrms 0.5A

D1 Diode M1F60 1 | 600V 1A Shindengen

D2 Diode M1F60 1 | 600V 1A Shindengen

D3 Diode M1F60 1 | 600V 1A Shindengen

D4 Diode M1F60 1 | 600V 1A Shindengen

D5 FRD CRF03 1 | 600V 0.7A Toshiba

D6 Diode HSC119-E 1 | 80V 100mA Renesas

ZD1 Zener diode RKZ5.1B2KJ 1 |5V Renesas

ZD2 Zener diode HZU3ALL-E 1 Renesas

ZD3 Zener diode RKZ20B2KJ 1 | 20V Renesas

Cc2 Ceramic capacitor RDER72J104K8K1C11B 1 | 630V 0.1uF Murata

C3 Chemical capacitor | UCY2D470MPD 1 | 200V 47uF Nichicon 105°C,
10¢x20

C4 Chemical capacitor UCY2D470MPD 1 | 200V 47uF Nichicon 105°C,
10¢x20

C5 Chemical capacitor 100VYXJ27uF6.3x11 1 | 100V 27uF Rubycon 105°C,
6.3¢x11

C7 Ceramic capacitor GRM21BR71H105KA12L 50V 1uF Murata 2012 size

C8 Ceramic capacitor GRM32EC81E226KE15L 25V 22uF Murata 3225 size

C9 Ceramic capacitor GRM155R71C104KA88J 16V 0.1uF Murata 1005 size

Ccl11 Ceramic capacitor — — No mount

R1 Resistor SR732ATTDR68F 1 | 14w 0.68Q2 KOA 2012 size
1%

R2 Resistor RCR25C224J 1 | 1/4W 220kQ KOA High
voltage

R3 Resistor RCR25C105J 1 | 1/4W 1MQ KOA High
voltage

R4 Resistor RK73B1JTTD104J 1 | 1720w 100kQ KOA 1608 size

R5 Resistor RK73B3ATTD152J 1 1/4W 1.5kQ KOA 3216 size

R6 Resistor RK73B1JTTD103J 1 /10w 10kQ KOA 1608 size

R7 Resistor RK73B1JTTD204J 1 | 1720w 200kQ KOA 1608 size

R8 Resistor RK73Z1JTTD 1 |1A 0Q KOA 1608 size

R9 Resistor RK73B1JTTD470J 1 /10w 47Q KOA 1608 size

R10 Resistor RK73B1JTTD473J 1 /10w 47k KOA 1608 size

R11 Resistor RK73B2ATTD514J 1 | 1/8W 510kQ KOA 2112 size

R12 Resistor RK73B1JTTD243J 1 | 1720w 24kQ KOA 1608 size

R13 Resistor jumper chip 1 (0]9) KOA 3216 size

R15 Resistor RK73B1JTTD513J 1 /10w 51kQ KOA 1608 size

R16 Resistor RK73B1JTTD514J 1 | 1720w 510kQ KOA 1608 size

L1 Cail RCH875-821K 1 820uH Sumida

L2 Choke coil RCP1317NP-391L 1 390uH Sumida

F1 Fuse HTS1A 1 | AC250V 1A Skygate
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55.3 R2A20134EVB-NN2
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R2A20134SP

554 R2A20134EVB-ND

( 11mA )

0.30

0.25

0.20

0.15

lout [A]

0.10

0.05

0.00

70

100

80 90 100 110 120 130 140
Vin [Vrms]

90
80

il

»
>

70

60

50
40

B [%]

bl
X

30

20
10

70

80 90 100 110 120 130 140
Vin [Vrms]

1.0

»
»
»

0.9
0.8

0.7

0.6
0.5

hEREE

0.4
0.3

0.2

0.1
0.0

70

90 110 130 150
Vin [Vrms]

k\/ﬁ—n/*/i

Alout [%)]

\IO—\I\)(JJ-BU'IQ\J

0

90 110 130 150
Vin [Vrms]

RO3AN0004CJ0100 Rev.1.00
2012.03.01

Page 28 of 52
RENESAS




R2A20134SP

»
»

[ 3]

»

Pout [W]

MO—‘»I\)(A)LU‘IO?\IOO(Q

100

30

40 50
Vout [V]

60

70

90

80
70

»
»

[ 3

»

60

50
40

UH (%]

%

30

20
10

0
20

30

40 50
Vout [V]

60

70

1.0

0.9
0.8

0.7

0.6
0.5

0.4

hEREH

0.3
0.2

0.1

0.0

20

30

40 50
Vout [V]

60

70

Alout [%]

NO—\I\)CA)-PU’IQ\I@LO

30

40 50
Vout [V]

60

70

RO3AN0004CJ0100 Rev.1.00
2012.03.01

RENESAS

Page 29 of 52




R2A20134SP

5.5.5 R2A20134EVB-ND
(Vin = 85-132Vrms  lout = 0.24A VF =30V 20mA )
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R2A20134SP

5.5.6 R2A20134EVB-ND

[ ]
Vin=85Vac 132Vac, Vout = 30Vdc, lout = 0.24A

1. Rrt L
R2A20134EVB-NN2 5.4.4
2. TRIAC
<R2A20134SP >
Buck-Boost (IL)
«— Vied ILpeak
_ _LEb
r@ loff 44—\
Vbuck | Cout
|
L,
L FRD ILzero —
lon \T Mos <« >l
. Ton Toff
L fsw = 50kHz <
T
R2A 20134
MOS (Ton) IL MOS GND ILzero
MOS (Toff) IL FRD LED ILpeak
Cout LED lout(ave.)

lout(ave.) = 0.5 x Toff/T x ILpeak
Toff = L x ILpeak/Vled
lout(ave.) = 0.5 x L x ILpeak"2/(Vled x T)
Vled=70V L=1mH fsw =47kHz (T = 21.3usec)
lout(ave.) = 0.335 ILpeak”2

R2A20134 ILpeak
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R2A20134SP

<R2A20134SP COMP >
R2A20134SP COMP \comp
4.1Vtyp
Vcomp 2V 4V Vcomp 2V
v
Ves (V)4
o6 r——————————-
00 >
0 1 2 3 4 Vcomp (V)
TRIAC Vcomp 1
lout(ave.) = 0.335 x llpeak"2 ILpeak LED lout(ave)
( )
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R2A20134SP

<TRIAC >
TRIAC
Vbd D Vbuck
Vref(5V)
R
\/comp,
TQ COMP
BD R R
Vac R1 W c
ZD
R Q2
Q1
\Vduty-N
¥ TRIAC @3 A TRIAC A% (50%

(@) (d)
Vac
(e)
Vbd
Vref(5V)
(c)
Vduty (f)
(BD) AC (Vac-(a) Vbd-(b) TRIAC
AC (Vac-(d)) 50% Vbd -(¢)
RL R2 R3 Q1 (Vbd) TRIAC Duty
(Vd-uty N)
COMP c COMP DC
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R2A20134SP

< COMP >
Vcomp (V)
Vbd D Vbuck
Vref(5V) A
. Vz=233F-—====—=------>
7
Vogmp SOMP 2.0 ‘
BD Ri R
Vac R1 W c
ZD
R Q2 1.0 P
7
at Vo=0.67{"
s
Mo 00 IASEARLE Duty (V)
0 20 80 100
2 COMP v 2v
ZD R4 R5
. Duty
Duty
20% 80% Duty
60% Duty v 2v 60%/V
100% Duty ZD (V2)
Vz = (100% — 80%) / 60% x 1V + 2(V) = 2.33V
1. 2.33V
0% Duty (Vo)
Vo =1V - 20%/60% x 1V = 0.67V
0% Duty Vo0=0.67V R4 R5
R4:R5 = 0.67 x (5 — 0.67) = 6.46:1
2. COMP 9.5uA(typ.) R4 R5 50kQ
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R2A20134EVB-IN(

5.6

R2A20134EVB-IN

5.6.1
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R2A20134SP

5.6.2 R2A20134EVB-IN
Vin=AC85 132V Vf=35V ILED =100mA

Symbol Parts Name Catalog No. Q Rating Manufacture Note
IC1 IC R2A20134SP 1 Renesas

Q1 MOSFET RJK6002DPD 1 | eoov 1.6Q MAX. | Renesas

DB1 Diode Bridge MB6S 1 | 600V 0.5A

D1 Diode RKHO0160AKU 1 600V 200mA

D2 Diode CRHO1 1 | 200V 1A

D3 Diode HSU83-E 1 | 250V 100mA Renesas

D4 Diode HSC119 1 | 8ov 100mA Renesas
ZD1 Zener Diode RD20SB2 1 |20V 200mw Renesas

C1 Chemical Capacitor | EKY-500ELL101MHB5D 1 | 50v 100uF

c2 Capacitor GRM43DR72J104KWO01L 1 | 630V 0.1uF Murata 4532 size
C3 Capacitor GRM31CC8YA106KA12L 1 |35V 10uF Murata 3216 size
C4 Capacitor GRM155R71C104KA88J 1 | 1ev 0.1pF Murata 1005 size
C5 Capacitor open 1 1005 size
Cc6 Capacitor GRM155R71C104KA88J 1 | 1ev 0.1uF Murata 1005 size
C7 Capacitor GRM31B5C2J102JWO01L 1 | 630V 1000pF Murata 3216 size
R1 Resistor 100Q 1 | 1/26W 100Q 1005 size
R2 Resistor 200kQ 1 | 1/8W 200kQ 2012 size
R3 Resistor 1.50 1 | 1/8W 1.50 2012 size
R4 Resistor 100kQ2 1 | 1/8W 100k 2012 size
R5 Resistor 200kQ 1 | 1/26W 200kQ 1005 size
R6 Resistor open 1 1005 size
R7 Resistor 100kQ2 1 | 1/8W 100k 2012 size
R8 Resistor 1500 1 | 1/16W 1500 1005 size
R9 Resistor 68kQ 1 | 1/26W 68kQ 1005 size
R10 Resistor 5.1kQ 1 | 1/16W 5.1kQ 1005 size
R11 Resistor 120kQ 1 | 1/16W 120kQ 1005 size
R12 Resistor 270kQ 1 | 1/4W 270kQ 3216 size
R13 Resistor 100kQ2 1 | 1/8W 100k 2012 size
L1 Choke Call LQH43CN471K03 1 470uH Murata
T1 Transformer Y11009 1 TDK
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5.6.3 R2A20134EVB-IN
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R2A20134SP

5.6.4

R2A20134EVB-IN
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R2A20134SP

5.7 R2A20134EVB-ID( )
57.1 R2A20134EVB-ID 100V
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5.7.2

R2A20134EVB-ID 220V
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R2A20134SP

5.7.3 R2A20134EVB-ID 100V

Symbol Parts Name Catalog No. Q Rating Manufacture Note

IC1 IC R2A20134SP 1 Renesas

Q1 MOSFET RJK6002DPD 1 | 600V Renesas

Q2 MOSFET RJK6002DPD 1 | 600V Renesas

Q4 MOSFET 2SK3107 1 | 30V 8Q2 Renesas

Q5 MOSFET 2SK3107 1 |30V 80 Renesas

DB1 Diode bridge MB6S 1 | 600V 0.5A

D1 Diode M1F60 1 | 600V 1A Shindengen

D2 Diode RKHO0160AKU 1 | 600V 200mA Renesas

D3

D4

D5 Diode CRFO03 or | 600V 0.7A Toshiba

D6 Diode HSC119-E 1 | 80V 100mA Renesas

D7 Diode open 1

ZD1 Zener diode RKZ5.1B2KJ 1 |5V Renesas

ZD2 Zener diode HZU3ALL-E 1 |3V Renesas

ZD3 Zener diode RKZ18B2KJ 1 | 18V Renesas

C1 Ceramic capacitor RDER72J104K8K1C11B 1 | 630V 0.1pF Murata

Cc2 Ceramic capacitor open 1 | 630V 0.1uF Murata 4532 size

C3 Ceramic capacitor GRM43DR72J104KWO01L 1 | 630V 0.1uF Murata 4532 size

Cc4 Ceramic capacitor GRM31B5C2J102JW01L 1 | 630V 1000pF Murata 3216 size

C5 Chemical capacitor | EKY-500ELL101MHB5D 1 | 50V 100pF Nippon 105°C,

Chemi-Con 8¢x11.5

C6

C7 Ceramic capacitor GRM21BR71H105KA12L 1 | 50V 1uF Murata 2012 size

C8 Ceramic capacitor GRM32EC81E226KE15L 1 | 25V 22uF Murata 3225 size
GRM32ER71E226KE18L or | 25V 22pF Murata 3225 size

C9 Ceramic capacitor GRM155R71C104KA88J 1 |16V 0.1uF Murata 1005 size

C10

Cl11 Ceramic capacitor open 50V No mount

C12
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R2A20134SP

Symbol Parts Name Catalog No. Q Rating Manufacture Note

R1 Resistor RK73H2ATTD1R20F 1 | 1/8W 1.20 KOA 2012 size
1%

R2 Resistor RCR25C514J 1 | 1/4W 510kQ KOA

R3 Resistor RCR25C105J 1 1/4W 1IMQ KOA

R4 Resistor RK73B1JTTD104J 1 1/20W 100kQ KOA 1608 size

R5 Resistor RK73B3ATTD751J 1 | 1/4W 750Q KOA 3216 size

R6 Resistor RK73B1JTTD103J 1 | 1720w 10kQ KOA 1608 size

R7 Resistor RK73B1JTTD124J 1 /10w 120k KOA 1608 size

R8 Resistor RK73Z1JTTD 1 |1A 0Q KOA 1608 size

R9 Resistor RK73B1JTTD470J 1 | 1720w 47Q KOA 1608 size

R10 Resistor RK73B1JTTD473J 1 | 1720w 47kQ KOA 1608 size

R11 Resistor RK73B2ATTD514J 1 1/8W 510kQ KOA 2012 size

R12 Resistor RK73B1JTTD163J 1 1/20W 16kQ KOA 1608 size

R13

R14 Resistor open 1 KOA 3216 size

R15 Resistor RK73B1JTTD513J 1 /10w 51kQ KOA 1608 size

R16 Resistor RK73B2BTTD274J 1 1/4W 270kQ KOA 3216 size

R17 Resistor NM 1 | 1720w 1MQ KOA 1608 size
1%

R18 Resistor 0Q 1 | 1720w 120kQ KOA 1608 size
1%

R19

VR1 Variable resistor 001608 1 | 01w 22k Murata PVZ2A

L1 Coil TSLO709RA102 1 1mH TDK

T1 Transformer Y10450-2A 1 TDK

F1 Fuse HTS 1A 1 | AC250V 1A Skygate

RO3ANO0004CJ0100 Rev.1.00 Page 43 of 52

2012.03.01 RENESAS



R2A20134SP

574 R2A20134EVB-ID 220V
Symbol Parts Name Catalog No. Q Rating Manufacture Note
IC1 IC R2A20134SP 1 Renesas
Q1 MOSFET 2SK1528S 1 | 900V 4A Renesas LDPAK(S)-(1)
Q2 MOSFET RJK6002DPD 1 | 600V 5A Renesas
Q4 MOSFET 2SK3107 1 | 30V 8Q2 Renesas
Q5 MOSFET 2SK3107 1 |30V 80 Renesas
DB1 Diode bridge MB6S 1 | 600V 0.5A
D1 Diode M1F60 1 | 600V 1A Shindengen
D2 Diode 1N4007 1 | 1kVv 1A Fairchild
D3
D4
D5 Diode CRFO03 1 | 600V 0.7A Toshiba
D6 Diode HSC119-E 1 | 80V 100mA Renesas
D7 Diode HSC119-E 1 | 8ov 100mA Renesas
D8 Diode RKR104BKH 1 Renesas
ZD1 Zener diode RKZ5.1B2KJ 1 |5V Renesas
ZD2 Zener diode HZU3ALL-E 1 |3V Renesas
ZD3 Zener diode RKZ20B2KJ 1 | 18v Renesas
C1 Ceramic capacitor RDER72J104K8K1C11B 1 | 630V 0.1uF Murata
Cc2
C3 Chemical capacitor EKMG451ELL4R7MJ20S 1 | 450V 4.7uF Nippon $10x20
Chemi-Con
BXC 450V 4.7uF or | 450V 4.7uF Rubycon $10x20
UVZ2WA4R7MPD or | 450V 4.7uF $10x20
Cc4 Ceramic capacitor GRM31B5C2J102JW01L 630V 1000pF Murata 3216 size
C5 Chemical capacitor | EKY-500ELL101MHB5D 50V 100pF Nippon 105°C
Chemi-Con
C6
Cc7 Ceramic capacitor GRM21BR71H105KA12L 50V 1uF Murata 2012 size
Cc8 Ceramic capacitor GRM32EC81E226KE15L 25V 22uF Murata 3225 size
GRM32ER71E226KE18L or | 25V 22uF Murata 3225 size
C9 Ceramic capacitor GRM155R71C104KA88J 1 |16V 0.1uF Murata 1005 size
C10
Ccl11 Ceramic capacitor open No mount
C12
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Symbol Parts Name Catalog No. Q Rating Manufacture Note

R1 Resistor 3.3Q 1 | 1/8W 3.3Q 2012 size
1%

R2 Resistor 1MQ 1 | 1/4W 1MQ

R3 Resistor 2.2MQ 1 | 1/4W 2.2MQ

R4 Resistor 100kQ2 1 | 1/10W 100k 1608 size

R5 Resistor 1 3216 size

R6 Resistor 10kQ 1 | 1/10W 10kQ2 1608 size

R7 Resistor 120kQ 1 | 1/10W 120k 1608 size

R8 Resistor 0Q 1 | 1A 0Q 1608 size

R9 Resistor 100Q 1 | 1/10W 100Q 1608 size

R10 Resistor 68kQ 1 | 1/10W 68kQ 1608 size

R11 Resistor 510kQ 1 | 1/8W 510kQ 2012 size

R12 Resistor 16kQ 1 | 1/10W 16kQ 1608 size

R13

R14 Resistor 1 3216 size

R15 Resistor 51kQ 1 | 1/10W 51kQ 1608 size

R16 Resistor 270kQ 1 | 1/4W 270kQ 3216 size

R17 Resistor 1MQ 1 | 110w 1MQ 1608 size
1%

R18 Resistor 120kQ2 1 | 1/10W 120k 1608 size
1%

R19

R20 Resistor RK73B2ATTD101J 1 1/8W 100Q KOA 2012 size

R21 Resistor RK73B1JTTD220J 1 | 110w 220 KOA 1608 size

Diode RKR104BKH 1 Renesas

VR1 Variable resistor 001608 1 | 01w 22kQ Murata PVZ2A

L1 Coil TSLO709RA102 1 1mH TDK

T1 Transformer Y10450-4 1 TDK Primary:
5mH

F1 Fuse HTS 1A 1 | AC250V 1A Skygate
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5.7.5 R2A20134EVB-ID
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5.7.6 R2A20134EVB-ID
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57.7 R2A20134EVB-ID 220V
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5.7.8 R2A20134EVB-IN ID

[ ]
Vin=85Vac 132Vac Vout=35Vdc lout=0.2A 80kHz
**
[ ]
80kHz
° Rrt
3.4 Rrt = 120.5kQ
120kQ Rrt 80.3kHz
[ ]
=( e )
=7W 80% 7/0.80 = 8.75W
80V 109mA
IC Duty 50% FET 2 x lin/Duty = 438mA
6.2uS Lp = Vin x Ton/lp = 1.132mH
10% 1mH
. Np
Np = Vin x Ton/Ae/BT
1mH Pin = 8.75W Ton
Ton =(lave x 2 x T x L/Vin) = V(Pin x 2 x T x L)/Vin = (8.75W x 2/80.3kHz x 1mH)/80V = 5.8ps
EE16  (Ae=19.8mm?) BT=300mT
Np =80V x 5.8us/19.8mm2/300mT x 1000000000 = 78.6
Np >79 Np =86
[ -
Duty 50%
Vin =80V Vout =20V \%i 1.5v Np:Ns = Vin:(Vout + Vf) =80:21.5
Np =86 Ns =23.11
Ns=24
. (IC )
IC
Vce UVLO
Ns:Nb = (Vout + Vf):(Vce + V) =21.5:11.4
Ns =24 Nb =13
** IC
° Rcs
lin(peak) = V(Pin x 2 x T/L) = V(8.75W x 2/80.3kHz/1mH) = 467mA
Vces = 0.6V 1.2Q2 Rcs
. ND
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Notice
1. Allinformation included in this document is current as of the date this document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas
Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to
be disclosed by Renesas Electronics such as that disclosed through our website.
2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of i ictor products and ication examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and
regulations. You should not use Renesas Electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to
the development of weapons of mass destruction. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations.

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard", "High Quality", and "Specific". The recommended applications for each Renesas Electronics product

depends on the product's quality grade, as indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas

Electronics product for any application categorized as "Specific" without the prior written consent of Renesas Electronics. Further, you may not use any Renesas El ics product for any ication for

which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the

use of any Renesas E ics product for an i ] i as "Specific" or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.

The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools;
personal electronic equipment; and industrial robots.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment not specifically
designed for life support.

"Specific": Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical
implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage

range, movement power voltage range, heat radiation characteristics, installation and other product ct i Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to

redundancy, fire control and malfunction pr i for aging ion or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,

please evaluate the safety of the final products or system manufactured by you.

o

. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in I with all i laws and i that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.
11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.
(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.
(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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