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AC/DC Converter

JEMBIRNYIIIN—-F 10 W 24V i)
BM2PDB1Y-Z sHfi/k— R

BM2PDB1Y-EVK-001
M=
1. WHERZIMIHERTAZE
2. ERENEKAR 25 kHz 1RZA(vF>HOX. & EMI (CEik ) '
Figure 1. BM2PDB1Y-EVK-001
3. 730 V(peak)Mi /AL ENCIEE AL
4. 730 V(peak)H/E FET(Ron = 1.2 QA& L £
5. BRUEVAEHNAB(EERARERLER =0.93A) e i s D
6. MOE > HAEPIRIC S DEEMIC BT ~ [ sl
D_ H z%f 7. DRAINI 1NG +
[
Figure 2. BM2PDB1Y-EVK-001 F§ZEIEH
k3
Table 1. AJ&EEH
Parameter Min Typ Max Units Conditions
ANEEEHE 90 230 264 Vac
ASERER 47 50 / 60 63 Hz
EMEREEE -10 25 +65 °C

Table 2. EKHFE
CNEIRRIETHD., FHEZ R ITIEDTEHDER A FFTIBENREEE. Vin = 230 Vac, lour = 0.417 A, Ta=25°C

Parameter Conditions
HHEFE 22.08 24.0 25.2 Vv
EAEN - - 10 w
HAEEEE (ot ?) 0 - 0.417 A
5B - 80 - mw lour=0A
BRI - 87.7 - %
HAVTIVEE (Nete 2 - - 100 mVpp

(Note 1) BEPRIRELREN 105 °C BLEICRSRVES, BfaENIRFREZAREL TUZE W,
(Note 2) ZI\1I )4 X% EHEE Ao
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BFFIR
1. LERHES

(1) 90 Vac ~ 264 Vac. 15 W B D AC EIR

(2) &KX 0.417 A DB
(3) DC BESt

2. HERDIER:

(1) BER% OFF &U. Figure 3 OLIICRITERRZIERFL TEE L,
(2) &EIF#%Z 90 Vac ~ 264 Vac DFEFTREL. BIFEZ ON ULTZ&L,

(3) BENETERDIBEE. 0 ~ 0.417 A DRl
(4) H710 DC BEEGHFBEZELAITIERL. TOAUTEEZHERLTIZE,

AC
Power
Supply

—=n
o

TEU. ON UTKIZEL,

Figure 3. &%t
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=135 B4

Vin =90 ~ 264 Vac, Vour =24 V

Rl
. en_ic : moff:l 2008 1 24V 0417A
e vy Lol e 3
5 264Vac i1 ‘,,E‘i‘j ] :Ec‘ VOUT
— L s L
* e
J GND
T ES
Item Specifications Parts name Manufacture
C1 12 yF, 450 V UCY2W120MPO1TD NICHICON
Cc2 12 yF, 450 V UCY2W120MPO1TD NICHICON
C3 - NON MOUNTED -
C5 1000 pF, 100 V HMK107B7102KA-T TAIYO YUDEN
C6 2200 pF, 100 V HMK107B7222KA-T TAIYO YUDEN
Capacitor| C7 2.2 uF, 50V UMK316B7225KL-T TAIYO YUDEN
C8 - NON MOUNTED -
C9 - NON MOUNTED -
C10 - NON MOUNTED -
Ci1 - NON MOUNTED -
Ci12 470 pF, 35V UPW1V471MPD NICHICON
Connector| CN1 - BO2P-NV JST
D1 FRD, 3 A, 600 V RFN3BM6S ROHM
Diode D2 FRD, 0.2 A, 600 V RFU02VSM6S ROHM
DB1 1A,800V D1UBAS8O SHINDENGEN
Fuse F1 1.6 A, 300 V 36911600000_ LITTELFUSE
IC IC1 - BM2PDB1Y-Z ROHM
Jumper J1 0Q MCR18EZPJ000 ROHM
L1 1800 pH RFS1317-185KL COIL CRAFT
Inductor L2 - NON MOUNTED -
L3 470 pH 7447462471 _ WURTH ELECTRONIK
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 EN+©

SEMICONDUCTOR

CN1

0000

o
8 3
o O
@ C12 @ g

S
o
o

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

4
B

PWM AL > hE—RATR
BB E > HERE PR,

B e/ (- X NE

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

VI KRS —NEkRE

A)-TE-R

(TOP VIEW)

N

N.C. E 3 DRAIN
SLEEP E = | DRAIN
GND_IC E

FB E E VGG

Figure 7. Pin Configuration

FA427YI
AAYFIH | ELRER BER
HEZ - . .
JERRER iwio RHETR

BM2PAAlY-Z 65 kHz »nh
1.76 A

BM2PAB1Y-Z 25 kHz U

BM2PDAl1Y-Z 65 kHz »nh
0.93 A

BM2PDB1Y-Z 25 kHz U

BERH

m EFEIREEEH

VCC ¥ 11.10V ~ 26.00 V
DRAIN #HF: 730 V(peak)
(Max)
B 2A(YF ) EMERFETR: 650 pA (Typ)
m U-REMERFER: 350 pA (Typ)
B U-TE-REEETR: 65 PA (Typ)
n ZA(vFI R 25 kHz / 65 kHz (Typ)
B EMEREEH: -40 °C ~ +105°C
B MOSFET A iEK#: 1.2 Q (Typ)
7IVr—33>
PUEHE. IV, BRSSO RERSD
Nvor—3s W(Typ) x D(Typ) x H(Typ)
DIP7K 9.27 mm x 6.35 mm x 8.63 mm
Pitch 2.54 mm

Table 3. BM2Pxx1Y-Z E EEE

No. Name /0 Function
1 N.C. - Non connection (Fi&#t)
2 SLEEP I Sleep/Normal €—REINDE X 67
3 GND_IC 1’0 GND i
4 FB I HHEFET—R\yJimF
5 VCC I EREANHT
6 DRAIN 110 MOSFET RLA>im+F
7 DRAIN 110 MOSFET RLA>imF
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AET—5

Constant Load Regulations

28.0

27.0

—90

26.0
25.0

L

24.0

—264

23.0

Output Voltage [V]

22.0

21.0

20.0

0 01 02 03 04 05 06 07 08

Output Current [A]

Figure 8. IOUT vs. VOUT
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Figure 10. IOUT vs. Power Loss
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Figure 9. IOUT vs. Efficiency
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AET—F n&E

Waveform

YOKOGAWA 4 2021/11/05 16:08:38

NormdiRes  Edge CHI £ 288mA
125MS/: futo

YOKOGAYA @ 2021/11/05 16:06:37 Normifi-Res  Edge CHI £ 360mA

— — — w Lo S— ; —
| Vs | IERAN s
et - cesueeslR IS liE tees aes i
...... i | B8
ERIEE SR i i R i J RN TSR
Zomt 7 6,25 & ‘ Bus/div Zowat T 6.25 & : Sus/div
T R e v e e
| e : ]
Figure 11. Vds and IL Figure 12. Vds and IL
VIN =90 Vac, IOUT =0 A VIN = 264 Vac, IOUT =0 A
YOKOGAWA 4 2021/11/05 16:09:06 boge 2 :;ls:‘\iﬁfies E&g:ﬂllfmm YOKOGAWA 4 2021/11/05 16:06:01 NormiiRes  Edge CH1 £ 360mA
L A T E— — —

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

Figure 13. Vds and IL
VIN =90 Vac, IOUT =0.2 A

DGANA 4 2021/11/20 10:2052
90 3,80

Normtifles  Edge CH1 F 400mA
125M5/ futo

[Preview | 8
(10200 g 3

ome/div

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

Figure 15. Vds and IL
VIN =90 Vac, IOUT =0.417 A

Figure 14. Vds and IL
VIN =264 Vac, IOUT =0.2 A

YOKOGAWA 4 2021/11/29 10:20:00 Normtifies  Edge CH1 F 400mA
125M5/ futo

oms/div

Figure 16. Vds and IL
VIN = 264 Vac, IOUT =0.417 A
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Waveform _ (Start Up)

YOKOGAWA 4 NormtiiRes  Edge CHI F 294mA YOKOGAWA 4 NomidiiRes  Edge CHI § 294mi
Normal Normal

12.5M8/¢ Stopped bl 12.5MS/:
- S0 Vs | R RN 5 VT |
M 2 1.5 W 10ms/div e = 1

= Tdi Vds=100 V/div
\\;gsutgg ¥/g||:// Vout=5 V/div

ET] 10ms/div

s asessnicagn

Figure 17. Vds and Vout Figure 18. Vds and Vout
VIN =90 Vac, IOUT =0 A VIN = 264 Vac, IOUT =0 A
YOKOGAWA 4 g%ﬂs m?ll F 294mA YOKOGANA 4 g%ﬂs m?ll F 294mA
a5 0 V| AR 50 Vi |

ET] 10ms/div Moin 1 1.25 W A0ms/div

Vds=50 V/div i : ; ST
l Vout=5 V/div 88 e i BQaaERncs) ] \(?:ugfso\y;gbv

Figure 19. Vds and Vout Figure 20. Vds and Vout
VIN = 90 Vac, IOUT = 0.417 A VIN = 264 Vac, IOUT = 0.417 A
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AET—F n&E

Waveform _ (Load Response)

& 2021/11/29 102701
) 90 3.8

O

eviow
K1 5H00mA g I fErmy. . PV

Vout=200 mV/div
IL=500 mA/div

NormdfiRes  Edge CHI £ 260mA
62.OMS /! Normal

ain 2 6.25 W

10ms/div

YOKOGAWA ¢ 2021/11/29 10:23:40
U 90 3.8

Stopped

L2 500mA gy B O A=

Vout=200 mV, div
11500 mA/div

eli]

Normdli-Res  Edge CHI £ 235mA
62,0MS /s Normal

Mo 5.25 W

10ms/div

Figure 21. lout and Vout (5 MHz Filter)
VIN =90 Vac, IOUT =0.05 A->0.417 A

YOKOGANA, 4 2021/11/29 10:27:13
U 90 3.8

1 500 g 3

O

Vout=200 mv/div
112500 mA/div

NormdfiRes  Edge CHI & 260mA
62.OMS /! Normal

ain 2 6.25 W

10ms/div

Figure 23. lout and Vout (5 MHz Filter)
VIN =90 Vac, IOUT =0.417 A->0.05 A

Figure 22. lout and Vout (5 MHz Filter)
VIN = 264 Vac, IOUT =0.05 A ->0.417 A

YOKOGAWD, 4 2021/11/29 10:23:29
Stopped £l 90 3
K10 H00MmA g ¢ fErmy. . PV

Vout=200 mV/div
1L=500 mA/diy

800

NormdiRes  Edase CHI & 235mA
62.OMS /! Normal

o 2 6.25 W

10ms/div

Figure 24. lout and Vout (5 MHz Filter)
VIN = 264 Vac, IOUT =0.417 A->0.05 A
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AET—F n&E

Waveform _ (Ripple Voltage)

YOKOGAYA 4 2021711705 16:28:31

YOKOGAWA 4 2021/11/05 16:16:50

Figure 25. Vout Ripple Voltage (5 MHz Filter)
VIN = 90 Vac, IOUT = 0.417 A

Operation Temperature

Condition lout=0.417 A. 20 min
VIN = 90 Vac

BoXER
Max : S50
E=0.95 TANGGM

IC55.1 °C

BORES
HaxX eSO

E=0.95 TA: 36.0 ALAME OVER ZOOM:OFF

Inductor 59.9 °C

Figure 26. Vout Ripple Voltage (5MHz filter)
VIN = 264 Vac, IOUT =0.417 A

VIN = 264 Vac

M i 6200

BOXEA
Max: 6280
E=0.95 TAER SERONRIGHENOVER"

IC 62.0 °C

HE

BOXER
Max: 6300

E=0.95 TA: 36.0 ALAM: OVER ZOOM:OFF

Inductor 63.0 °C

Figure 27. 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
lout=0.417 A

Margin
QP=27.2 dB (1.76 MHz)
AV=23.7 dB (1.76 MHz)

Condition
ViNn = 264 Vac
loutr =0.417 A

Margin
QP=17.2dB (1.71 MHz)
AV=19.3 dB (1.71 MHz)

Data Comment
Limit1 :

90

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

Limit1 (QP)
80 Limit2 (AV)
70 VA
VA (QP/AV)
= 60
@ VB (PK)
—= 50 VB (QP/AV)
g
§ 40
E 30 i
20
10
o 1 1
JA5M2M 3M 5M 7TM 1M 3M 5M 7M 10M 20M 30M
Frequency [Hz]
K Reading CF Results
e [Taes | ocaw | ST <op> | _<Av> Phase | Comment
(MHz dBuV/ (dB] dBuY’
0.34759 14.8] 71 103 49.0] K
1.75916 183 18 105 46.0 237 VB
409312| 152] 101 108 46.0) 3| vB
Figure 28. 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)
” T
S 60
2 y
= 50 VB (QP/AV)
g :
3 40 t ; | I3|11 W’F ’
o |
E 30 - “ il il
20
10
0
A5M.2M .3M SM M 1M 2M  3M 5M 7M 10M 20M 30M
Frequency [Hz]
Reading Results
Frea. <> | s | OF% [ ams [ cavs | <oms | s Phase | Comment
2] | T6B] | TaBuT | TaBuT
0.33949) 103| o024 180 492 VA
1.70622] 10.5 3as 26.7 46.0| VA
3.84936| 106, 34.0 21.4] 46.0 VA
0.15637 10.2 556 vB
Figure 29. Conduction Noise VIN = 264 Vac
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tXETIEE
=[5 i ZEANS

2021. 03 001 FARVERK
Inductor =1.5mH -> 1.8 mH
OCP & & =1.0 A->0.93 A

2021. 11 002 PRI
FET Mi/£=650 V-> 730 V(peak)
Figure 8~29 F—4Z%E

2021. 12 003 RYDEE(H#S Rev BEE
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