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BM2PDA1Y-EVK-001
1. WhEBERZIMIFIETITEZE
2. EXBNERER 65 kHz {ER(vF>JOR. K EMI (CE#K _
3. 730 V(peak) T BIEE AR Figure 1. BM2PDA1Y-EVK-001
4. 730 V(peak)ME FET(Ron = 1.2 Q)& L 1
5. BERTCAERNAE(GEERMAERIEER = 0.93 A) 5 w00 e wour
6. TRoE> I HBERIIC L DIREMIICE R N (e seal] T
D_ H z%f 7. DRAINT 1LNG +
[
Figure 2. BM2PDA1Y-EVK-001 f&G3[EIFEX
TEREHER
Table 1. AJIEEH
Parameter ‘ Min ‘ Typ Max Units Conditions
ANEEEHE 90 230 264 Vac
ATIELEER 47 50 /60 63 Hz
P REEEHE -10 25 +65 °C

Table 2. EESHISFILE
NERFRETHY. FHEZREET 20D TEHOFE AL FHIETENRVMBZEF. Vin = 230 Vac, lour = 0.35A, Ta=25°C

Parameter Conditions
HHEFE 22.08 24.0 25.2 \%
EAEN - - 8.4 w
I EIRERE (Nete 1) 0 - 0.35 A
5B - 100 - mw lour=0A
BRI - 89 - %
HAVTIVEE (Nete 2 - - 100 mVpp

(Note 1) BBEEREDREN 105 °C M EICBSRBVELS, BEIENINRREZFAELTIZEL,

(Note 2) 2N\ IA X EHER Ao
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EFFIR

1. HERHER
(1) 90 Vac ~ 264 Vac. 15 W B D AC EIR
(2) BKX 0.35 A D&
(3) DC EBE5t

2. HEEROIERT
(1) BEIF%Z OFF £U. Figure 3 DLIICRITERRZIERFL TUZEL,
(2) &EF#%Z 90 Vac ~ 264 Vac DFEFTREL. BIFEZ ON UTZ&L,
(3) BREINETEMFDHES. 0 ~0.35 A ORIICEETEL. ON LTLIZE W,
(4) H710 DC BEEGHFBEZELAITIERL. TOAUTEEZHERLTIZE,

Hesl
PN 270k 11-£Vk001 B

AC
Power
Supply

Figure 3. &%t
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=135 B4

Vin =90 ~ 264 Vac, Voutr =24V

02
0.2A/600V
%

NilEI |z»:
T |§§T sl ],
. nmm::;:- : ‘:;I 00 . Vo : 24V 0.35A
5 - 264Vac ] o S I j:jﬂﬂ I o
=T w1 W, = vouT
2 [ - Lo
164/ c300v E][J:E,‘i} i f;lg\“/FT [ o
,gcw ] NM. NR;; o
= 12uF 450V 12uF 450V : | A‘jnaéf}u : EN+
GND
Figure 4. 70— 3> K|
abmR
Item Specifications Parts name Manufacture
C1 12 yF, 450 V UCY2W120MPO1TD NICHICON
C2 12 pF, 450 V UCY2W120MPO1TD NICHICON
C3 - NON MOUNTED -
C4 2.2 yF, 50V UMK316B7225KL-T TAIYO YUDEN
C5 1000 pF, 100 V HMK107B7102KA-T TAIYO YUDEN
Capacitor C6 1000 pF, 100 V HMK107B7102KA-T TAIYO YUDEN
C8 - NON MOUNTED -
C9 - NON MOUNTED -
C10 - NON MOUNTED -
C11 - NON MOUNTED -
C12 470 uF, 35V UPW1V471MPD NICHICON
Connector CN1 - BO2P-NV JST
D1 FRD, 3 A, 600 V RFN3BM6S ROHM
Diode D2 FRD, 0.2 A, 600 V RFUO02VSM6S ROHM
DB1 1A, 800V D1UBAS8O SHINDENGEN
Fuse F1 1.6 A, 300V 36911600000_ LITTELFUSE
IC IC1 - BM2PDA1Y-Z ROHM
Jumper J1 0Q MCR18EZPJ000 ROHM
L1 390 pH RFS1317-394KL COIL CRAFT
Inductor L2 - NON MOUNTED -
L3 470 pH 7447462471 _ WURTH ELECTRONIK
PhotoCoupler| PC1 - NON MOUNTED -
PCB PCB1| - PCB0178 ROHM
R1 - SHORT -
R2 1.2 MQ MCRO3EZPFX1204 ROHM
R3 1 MQ MCRO3EZPFX1004 ROHM
Resistor R4 200 kQ MCRO3EZPFX2003 ROHM
R6 10 kQ MCR18EZPJ103 ROHM
R7 - NON MOUNTED -
R9 - NON MOUNTED -
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L1479k

Size 70 mm x 30 mm

ROHM 1 ENHO)

(o] (o) L1 o o

CN1 O 4 o.o
o » 8 8 f o o PC1 §

PN\

L @ _ c12 o
w8 o

NY

' N2

Figure 5. Top Silkscreen (Top view)
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Figure 6. Bottom Layout (Bottom view)
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BM2Pxx1Y &

4
B

EEfahy /(- X NEhE

VI hR5— hEERE
AY-TE-R

PWM AL > ME-RAT
RV RN E > B RE IR

730 V(peak)iC B B FE AR
730 V(peak)A—/\—>v>433> MOSFET M/,
VCC UVLO (Under Voltage Lockout)
VCC OVP (Over Voltage Protection)
AN EDBEFAR L AERE

(TOP VIEW)

SLEEP | ro

GND_IGC | e

FB | &

(o] [e] [=] [V]

N

~ | DRAIN
@ | DRAIN

w | VCC

Figure 7. Pin Configuration

BERH

B ENFEEIREEEH
VCC ¥
DRAIN ifi+:

N=Z NENERFEETR:
AY—-TE—-RIFE:
AAYF I EIRER:
P REEEH:
MOSFET A4

FIVgr—33>

SEEN. I71>. iRIREEORE

Nyor—-3

DIP7K

AAYF T ENERFEIR:

1110V ~ 26.00V
730 V(peak) (Max)
650 pA (Typ)

350 pA (Typ)

65 uA (Typ)

25 kHz / 65 kHz (Typ)
-40°C ~ +105°C
1.2 Q (Typ)

&=l =2

==
Bxan

W(Typ) x D(Typ) x H(Typ)

9.27 mm x 6.35 mm x 8.63 mm

Pitch 2.54 mm

SLOT7Y) |
AAYFIH | ELRER BER l
R . . 1
JERRER R RHETR |
BM2PAA1Y-Z 65 kHz o)
1.76 A
BM2PAB1Y-Z 25 kHz BUL
BM2PDA1Y-Z 65 kHz o)
0.93 A
BM2PDB1Y-Z 25 kHz BUL
Table 3. BM2Pxx1Y-Z € ECE
No. Name /[o] Function
1 N.C. - Non connection (RiE#t)
2 SLEEP I Sleep/Normal £— REIDE X iHF
3 GND_IC 1/0 GND i+
4 FB I HHEFET—R\yJim+
5 vVCC I BIRADInF
6 DRAIN I/0 MOSFET RLA>iHF
7 DRAIN I/0 MOSFET RLA>iHF
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AET—5

Constant Load Regulations

27.0 100
26.0 90 90
> l — 264
y 25.0 g 80
S >
(=] O
z 24.0 s 70 90
> i)
[=% E —_—
45, 23.0 T 60 264
o
22.0 50
21.0 40
0 01 02 03 04 05 06 07 08 09 1 0 01 0.2 0.3
Output Current [A] Output Current [A]
Figure 8. IOUT vs. VOUT Figure 9. IOUT vs. Efficiency
2 70
1.8 65
1.6
1.4 o0
= 1.2 £ 55
[9] N —
2 >
S 1 & 50 90
[ [}
208 3 -
' 90 40
0.4 —264
0.2 35
0 30
0 0.1 0.2 0.3 0 0.1 0.2 0.3
Output Current [A] Output Current [A]
Figure 10. IOUT vs. Power Loss Figure 11. IOUT vs. Frequency
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AET—F n&E

Waveform

NormdiRes  Edge CHI £ 238mA
i 2.565/s  futo

D 200mA gy 0
[ Won 25 W 00us/div
1L.=200 mA/div ! i t
Vds=50 V/div

YOKOGANA 4 Nomiti-Res  Edge CHI § 558mA
Intf 2.5GS8/s  futo

\ W £ 125 0 500U/ div
1L=200 mA/div i

Vds=100 V/div

Zwwmd ¢ 50 K éﬂm‘.."vjv

Figure 12. Vds and IL
VIN =90 Vac, IOUT =0 A

YOROGAWA # NormHi-Res  Edge GHI F 298mA
Stopped 14 625MS /s futo
58

ED_Z00mA gig 5T REabo0 N

1L.=200 mA/div
Vds=50 V/div

2us/div

Figure 14. Vds and IL
VIN =90 Vac, IOUT =0.2 A

Normal Edge CHI £ 400mA
625MS/s futo

Mo 1125 N oms/div

Zow : 25k 2us/div

Figure 16. Vds and IL
VIN =90 Vac, IOUT =0.35 A

Zwnl 1 8 K Jus/div

Figure 13. Vds and IL
VIN = 264 Vac, IOUT =0 A

NormHiRes  Edge CHI F 553mA
625MS/s Auto

W 1128 W T ] oms/div

R

Tl s RSK : 2us/div

Figure 15. Vds and IL
VIN = 264 Vac, IOUT =0.2 A

Normal Edge CH1 £ 400mA
625MS/s futo

Mo <125 N i oms/div

1L=200 mA/div
Vds=100 V/div

Zowwl z 125 & us/div

Figure 17. Vds and IL
VIN = 264 Vac, IOUT =0.35 A
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AET—F n&E

Waveform _ (Start Up)

YOKOGAWA 4 NorneHi-R
Stopped L'l 125MS/5

es  Edge CH2 £18.0 V
futo

T Vo

Normdli-Res  Edge CH2 £ 18 V

Mo 1125 N

Vds=50 V/div H i
BE  Vout-5 V. div  IRESNERSRRRENESEINERNRNRAY IRRENARARER

10ms/div

Figure 18. Vds and Vout
VIN =90 Vac, IOUT =0 A

NormHi-Res  Edge CH2 £18.0 V
125MS/s. futo

YOKOGAWA 4
Stopped = q -
=%

Mo 1125 N

10ms/div

Vds=50 V/div
. Vout=5 V/div

Figure 20. Vds and Vout
VIN =90 Vac, IOUT =0.35 A

Vds=100 V/div
Vout=5 V/div

Figure 19. Vds and Vout
VIN = 264 Vac, IOUT =0 A

NormcHi-Res  Edge CH2 £ 18 V
125MS/s. futo

YOKOGAWA 4
Stopped
h}. 5.00 Vo |
Mo

25N

10ms/div

Vds=100 V/div
i Vout=5V/div

Figure 21. Vds and Vout
VIN = 264 Vac, IOUT =0.35 A
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AET—F n&E

Waveform _ (Load Response)

YOKOGAWA 4 Normal Edge CH1 £ 210mA
A 125MS/: Moimal
10 H00m. gy ¥
- YOKOGAYA 4 Mormal Edge CHI  210mA.
on+ W T o . ; o
y i : : GRITYT E— | !
Vout=200 mV,/div | : ; T T0ns/d
1L=500 mA/div Vout=200 mV/div !
| | | 1L=500 mA/div 1 :

EEE 5 Ale 22. lout and Vout (5 MHz Filter) Figure 23. lout and Vout (5 MHz Filter)
VIN =90 Vac, IOUT =0.05A ->0.35 A VIN = 264 Vac, IOUT =0.05A ->0.35 A
Toopmae u izt B i x e o £
£ BB AT T e T 10ms/div

Vout=200 mV/div 1 i i = }
| | | Vi

== = =
Figure 24. lout and Vout (5 MHz Filter) Figure 25. lout and Vout (5 MHz Filter)
VIN =90 Vac, IOUT =0.35 A->0.05 A VIN =264 Vac, IOUT =0.35A->0.05 A
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AET—F n&E

Waveform _ (Ripple Voltage)

YOKOGANA 4 Normal Edge CHI & 210mA YOKOGAWA 4 MNotmal Edge CHT 3. 210mA
Stopped 'l IniP 12568/ futo Stopped 'l IntP 125G$/s  futo
R
Mo 1 12,5 W T 1 0us/div e 2 12,5 W T 10us/div
Vout=20 mV/div i : : Vout=20 mV/div : : :

Figure 26. Vout Ripple Voltage (5 MHz Filter) Figure 27. Vout Ripple Voltage (5MHz filter)
VIN =90 Vac, IOUT =0.35 A VIN = 264 Vac, IOUT =0.35 A

Operation Temperature

Condition lout = 0.35 A. 20 min
VIN = 90 Vac VIN = 264 Vac

BoX A
Max teazes

E=0.95/ TA: 22,81 ALAMEOVER Z00H:OFF: E=0.95 TA: 22.8 ALAM: OVER ZOOM:OFF

IC51.4 °C

a @ 4z2.9 a

M ¢ 49.9 M ¢ 5309

BOX-A
Max: 49.9

E=0.95 TA: 22.8 ALAM: OVER ZOOM:OFF

BOX-A
Max: 53.9

E=0.95 TA: 22.8 ALAM: OVER ZOOM:OFF

a :47.0

M : 49.4

BOX-A
Max: 49.4

E=0.95 TA: 22.8| ALAME OVER ZOOM:OFF : 22.8 ALAM: OVER 2Z00M:OFF

Inductor 49.4 °C Inductor 57.9 °C
Figure 28. Each device Temperature with maximum output current

JIEREN 3R EEZ RO L. BImREE TIREIEE .
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AET—F n&E

EMI

Condition
Vin = 90 Vac
TIout = 0.35 A

Margin
QP=26.4 dB (1.42 MHz)
AV=23.1 dB (3.77 MHz)

Condition
Vin = 264 Vac
Iout = 0.35 A

Margin
QP=17.8 dB (0.94 MHz)
Av=17.1 dB (4.36 MHz)

Data Comment

Limit1: CISPR Pub 22 Class B
Limit2 : CISPR Pub 22 Class B (AV)

90
80

70 ¢

50
40

RFI Voltage [dBuV]

30

60 |

20 |

10|

0 1
15M.2M

3 5M M 1M

oM 3M

Frequency [H

z]

5M 7M 10M

———

20M 30M

Limit1 (QP)
Limit2 (AV)
VA (PK)
VA(QP/AV)

VB (PK)
VB (QP/AV)

Frea.

CFac

Readin
<ap> | <Av>

<ap> |

Results Limit

<AV>

<QP> | <AV>

Margin
<QP> | _<AV>

MHz

) @] | TdBuv] | [dBu d
T 142038 1ed] 121] 108 560 460
2 377461 17.8 123 106 56.0 46.0 2786

dBuV] dBuV.

dBuY

dBuV

Phase | Comment

Figure 29. Conduction Noise VIN = 90 Vac

Data Comment

Limit1 : CISPR Pub 22 Class B
Limit2 : CISPR Pub 22 Class B (AV)

90 Limit1 (QP)

80 Limit2 (AV)

- 8w
= 60
a VB (PK)
= 50 » VB (QP/AV)
= I
=] I |
£ 40 LAY 1}1‘..‘!" é.“ UL u
f ! | i l, ,‘.’ i l" ;Y e 1‘, Wik
T 30 | % { I /Ll r S yv‘},‘, l

20 ‘

10

0

.A5M2M 3M 5M 7M 1M 2M  3M 5M 7M 10M 20M 30M

Frequency [Hz]
Results Limit Margin
<QP> | <AV> Phase | Comment

Figure 30. Conduction Noise VIN = 264 Vac
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RETREEE
Bt hiR ZEARE

2021.03 001 FTARVERS
BRAENESN =10 W->8.4 W
BAEHER =0.417 A->0.35 A

2021.11 002 OCP #&H &R =1.0A-> 0.93 A
FET M3E£=650 V-> 730 V(peak)
Figure 8~30 F—49Z%E
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