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嚋鶣 

BP85224DA 僽♧妴넞䚍腊ծ넞꧋䧭䏞ծ⡛䖉劼⸆署涸䒓Ⱒ

歏彂끮⸓蓿晙鷓欽✵Ⰼ歏⾓ 85~265VAC 鳕Ⰶ涸 Buckծ

Buck-Boost 」䰃㐼䬪䩣䎾欽կ 

BP85224DA ⰻ鿈꧋䧭✫ 650V 넞⾓ MOSFETծ넞⾓゗⸓

ㄤ荈⣘歏歏騟ծ歏崨ꅷ呋歏騟ծ歏⾓导껩歏騟⟄⿺絯崨✳

匧盗ꅷ欽⯓鵳涸䱽ⵖ䪮助偽꨽㢪鿈 VCC 歏㺂ㄤ梠騟邉

⩟⽰〳㹊梡⠏䒗涸䛎⾓鳕ⴀ暵䚍匧㣐㖑Ⲹ㼱✫㢪㔵㐼⟝

侨ꆀ蒜溁✫禹絡䧭劥ㄤ⡤獤ず傞䲿넞✫〳ꬑ䚍կ 

BP85224DA ꅷ欽㢴垷䒭䱽ⵖ䪮助腊剣佪꣭⡛禹絡䖉劼

⸆署䲿넞佪桧ㄤ佖㊤⸓䙖䚍腊䎇Ⲹ㼭禹絡䊨⡲㖈鲽鲿

傞涸갉곸㐾㡮կ 

BP85224DA 䲿⣘✫⚪㺢涸⥂䫡⸆腊⺫䭍鳕ⴀ瀊騟⥂䫡ծ

鳕ⴀ鵂鲿⥂䫡ծ鳕ⴀ鵂⾓⥂䫡ծ导껩䒓騟⥂䫡ծ鷶ワ劍ꣳ

崨ծ鵂庛⥂䫡瘝⢪禹絡刿⸈㸝Ⰼ〳ꬑկ 

BP85224DA ꅷ欽 SOP-7 㼓鄳կ 

 

 

 

 

暵挿 

 ꧋䧭 VCC 歏㺂ծ絯崨✳匧盗ㄤ导껩✳匧盗 

 ꧋䧭 650V 넞⾓ MOSFET 

 ꧋䧭넞⾓゗⸓ㄤ荈⣘歏歏騟 

 ⡛䖉劼⸆署 50mW@230Vac 

 㔿㹁 5V 鳕ⴀ 

 ⠏䒗涸⸓䙖ㆇ䎾鸟䏞鳕ⴀ歏⾓紻岚㼭 

 葻㥩涸餏鲿靈侮桧ㄤ絁䚍靈侮桧 

 ꣭⡛갉곸㐾㡮涸꣭䌴靈ⵖ䪮助 

 荈鷓䎾䒓Ⱒ곸桧剒넞 36kHz 

 佖㊤ EMI 䚍腊涸곸桧靈ⵖ䪮助 

 ⰻ縨鲱゗⸓⸆腊 

 ⥂䫡⸆腊 

 鳕ⴀ瀊騟⥂䫡(SCP) 

 鳕ⴀ鵂⾓⥂䫡(OVP) 

 鳕ⴀ鵂鲿⥂䫡(OLP) 

 导껩䒓騟⥂䫡 

 鷶ワ劍ꣳ崨(Cycle-by-Cycle) 

 鵷忕鵂庛⥂䫡(OTP) 

䎾欽곭㚖 
 㼭㹻歏鳇⸔歏彂 

 歏劼끮⸓鳇⸔歏彂 

 IOT/兰腊㹻㾀/兰腊撑僈 

Ⱙ㘗䎾欽
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㕃 2. BP85224DA Ⱙ㘗 Buck-Boost 䎾欽歏騟 

㹁餝⥌䜂 

㹁餝㘗〿 㼓鄳 ⺫鄳䕎䒭 䩧⽪ 

BP85224DA SOP-7 
⽷渹 

4,000 〫/渹 

 BP85224 
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㕃 3. SOP-7 盗膃㼓鄳㕃 

盗膃䲽鶣  

盗膃〿 盗膃ぜ獦 䲽鶣 

1 VOUT 鳕ⴀ歏⾓畮蓿晙ⰻ鿈导껩✳匧盗꣉匧 

2 GND 鳕ⴀ歏⾓⿬罌㖑ⰻ鿈絯崨✳匧盗꣉匧 

3 NC 偽鵶䱹 

4 DRAIN 蓿晙ⰻ鿈넞⾓ MOSFET 怩匧姼䒸膃⛲ぢ蓿晙ⰻ鿈䲿⣘荈⣘歏歏崨 

5ծ6 IC-GND 蓿晙㖑ⰻ鿈 MOSFET 彂匧 

8 FB 蓿晙歏⾓ꅷ呋畮ⰻ鿈导껩✳匧盗꣊匧㢪鿈偽꨽鵶䱹 

BP85224❡ㅷ㘗〿 

XXXXXYA: 䪠妃〿 

ZZ: 叻爙 

WWワ〿 

D㼓鄳去瀦D 去邍 SOP-7 
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鳕ⴀ錞呔邍 

㘗〿 
鳕ⴀ錞呔 

鳕ⴀ歏⾓(V) 珘䙖⸆桧(W)(岤 1) 䂽⧩⸆桧(W)(岤 2) 

BP85224DA 5 1 (5V/200mA) 1.25 (5V/250mA) 

岤 1珘䙖⸆桧㖈⼱㼓꡻䒭 75°C 梠㞯♴崵霚(Buck/Buck-boost 䎾欽)䭯絯傞ꢂ㣐✵ 2 㼭傞կ 

岤 2䂽⧩⸆桧㖈⼱㼓꡻䒭 75°C 梠㞯♴崵霚(Buck/Buck-boost 䎾欽)䭯絯傞ꢂ㣐✵ 1 ⴔꛦկ  
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匧ꣳ⿬侨(岤 3) 偽暵ⵆ霹僈䞔ⲃ♴TA =25˫ 

痗〿 ⿬侨 ⿬侨薴㔵 ⽀⡙ 

VDRAIN ⰻ鿈넞⾓ MOSFET 怩匧ⵌ彂匧歏⾓ -0.3~650 V 

IDS_MAX ⰻ鿈넞⾓ MOSFET 剒㣐怩匧歏崨(岤 4) 910(1710) mA 

VFB FB 䒸膃歏⾓⟄ IC-GND 䒸膃⚹⿬罌 -0.3~30 V 

VGND GND ⵌ IC-GND 䒸膃歏⾓ -650~ 0.3 V 

VOUT VOUT 䒸膃歏⾓⟄ IC-GND 䒸膃⚹⿬罌 -650~ 30 V 

PDMAX ⸆署(岤 5) 0.97 W 

θJA 絕ⵌ梠㞯涸掚꣖(岤 6) 129 ˫/W 

θJC 絕ⵌ蓿晙邍꬗涸掚꣖(岤 6) 70 ˫/W 

TJ 䊨⡲絕庛薴㔵 -40 to 150 ˫ 

TSTG ⪰㶸庛䏞薴㔵 -55 to 150 ˫ 

ESD ➃⡤垷㘗 ESD(岤 7) 3.5 KV 

岤 3匧ꣳ⿬侨僽䭷馄ⴀ霪䊨⡲薴㔵蓿晙剣〳腊䰀㗁կꤑꬋ暵婋霹僈歏⾓⧩㖲⿬罌 IC-GNDկ歏孞⿬侨㹁⛐✫㐼⟝㖈䊨⡲薴㔵ⰻ䎇⚂㖈⥂霆

暵㹁䚍腊䭷叻涸崵霚勵⟝♴涸湬崨ㄤ❜崨歏⿬侨錞薴կ㼆✵劢絛㹁♳♴ꣳ⧩涸⿬侨霪錞薴♶✮⥂霆Ⱖ礵䏞⡎ⰦⰩ㘗⧩ざ椚导僥✫㐼⟝䚍腊կ 

岤 4䔲怩匧歏⾓⡛✵ 400V 傞〳⯈雽刿넞涸剒㣐怩匧歏崨կ 

岤 5庛䏞⼮넞剒㣐⸆署♧㹁⠔Ⲹ㼭鵯⛲僽歋 TJMAX, θJA,ㄤ梠㞯庛䏞 TA 䨾Ɀ㹁涸կ剒㣐⯈雽⸆署⚹ PDMAX = (TJMAX - TA)/ θJA 䧴僽匧ꣳ薴㔵絛ⴀ涸

侨㶶⚥嫱鳅⡛涸齡⚡⧩կ 

岤 61 䎂倰薉㼄⿽㽻 PCB 匣䭽撑 JEDEC 叻ⲥ崵霚կ 

岤 7䭽撑 JEDEC 叻ⲥ崵霚, 100pF 歏㺂鸑鵂 1.5kΩ 歏꣖佞歏  
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歏孞⿬侨(岤 8)偽暵ⵆ霹僈䞔ⲃ♴TA =25˫ 

痗〿 ⿬侨䲽鶣 勵⟝ 剒㼭⧩ Ⱙ㘗⧩ 剒㣐⧩ ⽀⡙ 

荈⣘歏 

VDS_SUP 剒㼭怩匧゗⸓歏⾓   40  V 

ICC 蓿晙䊨⡲歏崨 VDRAIN=40V  100  uA 

IQ 蓿晙꫽䙖歏崨 VDRAIN=11V  80 110 uA 

鳕ⴀ歏⾓⿿껩 

VFB FB 䒸膃靈ⵖ歏⾓  5.42 5.55 5.68 V 

VFB_OLP FB 䒸膃鵂鲿⥂䫡歏⾓   2.75  V 

tOLP 鳕ⴀ鵂鲿㾓誋傞ꢂ   1024  cycles 

VFB_SC FB 䒸膃瀊騟⥂䫡歏⾓  0.95 1 1.05 V 

tSC 鳕ⴀ瀊騟㾓誋傞ꢂ   256  cycles 

VFB_OVP FB 䒸膃鵂⾓⥂䫡歏⾓  6.15 6.5 6.84 V 

tAR_OFF 荈⸓ꅾ゗⨢姺傞ꢂ   0.5  s 

䮷虹㐼 

fS_MAX 剒㣐䒓Ⱒ곸桧  32.5 36 39.5 kHz 

fS_MIN 剒㼭䒓Ⱒ곸桧   0.6  kHz 

tON_MAX 剒㣐䒓鸑傞ꢂ  8   us 

歏崨ꅷ呋 

ILIMIT_MAX 剒㣐歏崨ꣳ⧩  324 360 396 mA 

ILIMIT_MIN 剒㼭歏崨ꣳ⧩   150  mA 

tLEB ⵸屠嶊ꥧ傞ꢂ   240  ns 

⸆桧盗 

RDS_ON ⸆桧盗㼋鸑꣖䫒 IDS=50mA   28 Ω 

IDSS1 ⸆桧盗Ⱒ倗怩歏崨 VDS=500V  10  uA 

IDSS2 Drain 䒸膃Ⱒ倗怩歏崨 VDS=650V, VFB=9.5V  110  uA 

BVDSS ⸆桧盗涸ⴁ瑬歏⾓  650   V 

絯崨✳匧盗 

VRRM1 ✳匧盗导ぢⴁ瑬歏⾓ IR=5uA 650   V 

VF1 ✳匧盗姻ぢ㼋鸑⾓꣭ IF=500mA  1.2 1.8 V 

IFAV1 剒㣐䎂㖲姻ぢ㼋鸑歏崨  500   mA 

TRR1 导ぢ䛪㢕傞ꢂ 
IF=300mA, IR=0.6A, 

IRR=150mA 
  35 ns 

⿿껩✳匧盗 

VRRM2 ✳匧盗导ぢⴁ瑬歏⾓ IR=5uA 650   V 

VF2 ✳匧盗姻ぢ㼋鸑⾓꣭ IF=2mA  0.58 0.65 V 

IFAV2 剒㣐䎂㖲姻ぢ㼋鸑歏崨  500   mA 
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痗〿 ⿬侨䲽鶣 勵⟝ 剒㼭⧩ Ⱙ㘗⧩ 剒㣐⧩ ⽀⡙ 

TRR2 导ぢ䛪㢕傞ꢂ 
IF=300mA, IR=0.6A, 

IRR=150mA 
  35 ns 

鵂掚⥂䫡 

TOTP 鵂庛⥂䫡ꢖ⧩   145  ˫ 

THYST 鵂庛⥂䫡鵷忕   40  ˫ 
岤 8錞呔⛼涸剒㼭ծ剒㣐錞薴薴㔵歋崵霚⥂霆Ⱙ㘗⧩歋霃雦ծ崵霚䧴絡雦ⴔ區⥂霆կꤑꬋ暵婋霹僈歏⾓⧩㖲⿬罌 IC-GNDկ 
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ⰻ鿈絕匬呥㕃 

IC_GND

650V MOS &
Current Sense

LEB

PWM/PFM 
Control & 

Logic

Driver

OTP

OSC & Jitter

HV Supply DRAIN

EA
Vref

OVP
OLP
SCP

GND

VOUT

FB Sample & 
HoldFB

Internal 
VCC & LDO

 
㕃 4. BP85224DA ⰻ鿈呥㕃 

⸆腊䲽鶣

BP85224DA 僽♧妴넞⾓鳕ⰆⰨ剣 5V 䛎⾓鳕ⴀ暵䚍涸끮

⸓蓿晙ꅷ欽㢴垷䒭䱽ⵖㄤ梠騟邉⩟䪮助偽꨽㢪鿈邉

⩟歏騟կ蓿晙偽꨽㢪鿈 VCC 歏㺂ⰻ鿈꧋䧭 650V ⸆桧

䒓Ⱒծ絯崨✳匧盗ծ넞⾓荈⣘歏歏騟ծ歏崨ꅷ呋歏騟ծ

歏⾓导껩歏騟⟄⿺⚪㺢涸⥂䫡⸆腊〫꨽銳匧㼱涸㢪

㔵㐼⟝㽠〳⟄鴪ⵌ⠏䒗涸䛎⾓鳕ⴀ暵䚍կ䒓Ⱒ곸桧呏䰘

歏䠭ㄤ餏鲿荈鷓䎾靈侮⢪歏彂霃雦刿⸈抳崞կず傞

Ⱘ剣鳅⡛涸䖉劼⸆署ծ葻㥩涸鳕ⴀ歏⾓靈侮桧ծ鳅⡛涸

鳕ⴀ歏⾓紻岚ㄤ⡛갉곸㐾㡮⢪䖤 BP85224DA 暵ⵆ鷓ざ

✵ꬋꥬ猌鳇⸔歏彂䎾欽կ岤 9⟄♴䲽鶣ⵌ涸⿬侨㖲⚹歏孞⿬

侨⴩邍⚥涸Ⱙ㘗⧩ꤑꬋ暵ⵆ霹僈僽剒㣐䧴剒㼭⧩ 

넞⾓゗⸓⣘歏 

BP85224DA ꧋䧭✫넞⾓゗⸓♸荈⣘歏歏騟偽꨽㢪鿈

VCC 歏㺂կ禹絡♳歏た嫢絁歏⾓♳⼮ⰻ鿈넞⾓゗⸓

歏騟鸑鵂 DRAIN 畮㼆ⰻ鿈 VCC 歏㺂⯎歏կ䔲ⰻ縨 VCC

歏㺂歏⾓鴪ⵌ蓿晙゗⸓ꢖ⧩ 11V 傞蓿晙ⰻ鿈䱽ⵖ歏騟

䒓映䊨⡲կ䔲 VCC 歏㺂歏⾓꣭⡛ⵌ妁⾓⥂䫡ꢖ⧩ 5V 傞

蓿晙Ⱒ倗ⰻ鿈 MOSFETկ蓿晙姻䌢䊨⡲傞㖈 MOSFET

Ⱒ倗劍ꢂ荈⣘歏歏騟鸑鵂 DRAIN 畮㼆ⰻ縨 VCC 歏㺂

⣘歏կ 
VCC

11V

5V

VDS

正正正正

欠欠欠欠

t

t

40V t start

 

㕃 5. 넞⾓゗⸓♸ VCC 妁⾓⥂䫡傞䎸 

鲱゗⸓ 
BP85224DA Ⱘ 剣 鲱 ゗ ⸓ ⸆ 腊  㖈 鲱 ゗ ⸓ 鵂 玐 ⚥ 

MOSFET 䂽⧩歏崨(ꣳ崨挿)鷶幯㟞⸈կ歋✵゗⸓傞鳕ⴀ

歏⾓♧菚鳅⡛MOSFET Ⱒ倗劍ꢂ鳕ⴀ歏⾓㼆歏䠭涸⿡

煂鳅㼱歏䠭歏崨鵳Ⰶ帿䏞鵶絯垷䒭(CCM)⢪䖤絯崨✳

匧盗涸导ぢ䛪㢕歏崨鳅㣐կ絯崨✳匧盗导ぢ䛪㢕歏崨⠔
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鸑鵂 MOSFET 䎇❡欰䰀署鵂㣐涸歏崨㼺䂽鵮〳腊⠔㼋

荝 MOSFET 䰀㗁կ鲱゗⸓歏騟鸑鵂䱽ⵖ゗⸓鵂玐⚥

MOSFET 䂽⧩歏崨鷶幯㟞⸈〳⟄剣佪꣭⡛✳匧盗涸导

ぢ䛪㢕歏崨➢罜꣭⡛ MOSFET 歏崨䎾⸂կ 歋⥂䫡歏

騟鍘封❡欰涸ꅾ゗⸓⛲⠔絑⾎♧妃鲱゗⸓鵂玐⟄鼙⯝

鳕ⴀ歏⾓鵂Ȿկ鲱゗⸓鵂玐㥵㕃 6 䨾爙饰映ꣳ崨⧩⚹

50%剒㣐ꣳ崨⧩32 ⚡䒓Ⱒワ劍(TS)た㟞⸈ⵌ 75%剒㣐

ꣳ崨⧩ⱄ䭯絯 32 ⚡䒓Ⱒワ劍た絕勲鲱゗⸓ꣳ崨⧩」

⚹剒㣐⧩կ 

㕃 6. 鲱゗⸓鵂玐 

鳕ⴀ歏⾓ꅷ呋 

BP85224DA 鸑鵂 VOUT 䒸膃ꅷ呋鳕ⴀ歏⾓絑鵂ⰻ縨

导껩✳匧盗ⵌ鴪 FB 䒸膃FB 歏⾓絑ⰻ鿈歏꣖ⴔ⾓た♸

ⰻ鿈㛇ⲥ歏⾓鵳遤鵘皾㹊梡䛎⾓䱽ⵖկ鳕ⴀ歏⾓ꅷ呋➑

㖈絯崨朐䙖 3us 傞鵳遤歏䠭霃雦傞䒊雳⥂霆絯崨傞ꢂ

㣐✵ 7us⟄꣈姺偽岁姻烁ꅷ呋鳕ⴀ歏⾓㼋荝䊨⡲䒗䌢կ 

FB

IC-GND
5

6

8

4

2

1

BP85224DA

IC-GND

VOUT

3

GND

DRAIN

Vref

5V

-

+

㕃 7. 鳕ⴀ歏⾓ꅷ呋爙䠑㕃 

㢴垷䒭䱽ⵖ 

BP85224DA ꅷ欽 PWM/PFM 㢴垷䒭䱽ⵖ䪮助腊剣佪

꣭⡛禹絡䖉劼⸆署䲿넞䎂㖲佪桧䎇Ⲹ㼭禹絡䊨⡲㖈

鲽鲿傞涸㐾㡮կ歏䠭䂽⧩歏崨䱽ⵖ垷䒭Ⱘ剣鳅䘯涸⸓

䙖ㆇ䎾鸟䏞կ㥵㕃 8 䨾爙ꅾ鲿勵⟝♴蓿晙䊨⡲㖈幊

ざ垷䒭(PWM+PFM)MOSFET ꣳ崨挿歏䠭䂽⧩歏崨

ꥥ餏鲿㟞⸈罜⼮넞剒넞⚹ ILIMIT_MAX360mAず傞䒓

Ⱒ곸桧ꥥ餏鲿㟞⸈罜⼮넞剒넞⚹ fS_MAX (36kHz)կꥥ满

餏鲿Ⲹ㼭䒓Ⱒ곸桧꣭⡛鴪ⵌ 22kHz た蓿晙鵳Ⰶ PWM

䊨⡲垷䒭կPWM 垷䒭♴䒓Ⱒ곸桧⥂䭯 22kHz ♶」

MOSFET ꣳ崨挿ꥥ餏鲿Ⲹ㼭罜꣭⡛湬ⵌ剒⡛ꣳ崨挿

ILIMIT_MINկ鲽鲿勵⟝♴鵳Ⰶ PFM 垷䒭MOSFET ꣳ崨挿

⥂䭯 ILIMIT_MIN ♶」䒓Ⱒ곸桧ꥥ餏鲿Ⲹ㼭絩絯꣭⡛湬ⵌ

瑟鲿勵⟝♴䒓Ⱒ곸桧꣭⡛ⵌ剒㼭⧩ fS_MIN(0.6kHz)կ鲽

鲿ㄤ瑟鲿勵⟝♴鳅㼭涸歏䠭䂽⧩歏崨㖈煂蓿⚥❡欰涸

煂鸑㺙䏞⛲湱䎾Ⲹ㼭㔔姼腊剣佪䫈ⵖ갉곸㐾㡮կ 

ILIMIT/ fs

POUT

ILIMIT_MIN

fS_MIN

ILIMIT_MAX

fS_MAX

22K

 

㕃 8. 䱽ⵖ垷䒭 

歏崨唬崵 

BP85224DA ⰻ鿈꧋䧭歏崨ꅷ呋歏騟偽꨽㢪縨歏崨ꅷ呋

歏꣖㼆 MOSFET 歏崨鷶ワ劍ꣳⵖկ䔲♧⚡䒓Ⱒワ劍䒓

映傞䱽ⵖ歏騟䒓鸑 MOSFET怩匧歏崨♳⼮䔲歏崨

♳⼮鴪ⵌⰻ鿈ꣳⵖ⧩傞䱽ⵖ歏騟Ⱒ倗 MOSFET湬ⵌ

♴♧⚡䒓Ⱒワ劍䒓映կⰻ縨⵸屠嶊ꥧ(Leading Edge 

Blanking)傞ꢂtLEB 〳⟄鼙⯝歋✵㢪鿈歏騟涸㺂䚍䧴✳

匧盗涸导ぢ䛪㢕㼋荝 MOSFET 㖈䒓鸑澕ꢂⴀ梡涸歏崨㼺

䂽霴鍘封 MOSFET Ⱒ倗կ 

荈⸓ꅾ゗ 

䔲㢪鿈佦ꥻ鳕ⴀ瀊騟ծ鵂⾓ծ鵂鲿鍘封湱䎾涸⥂䫡

䱽ⵖ歏騟Ⱒ倗 MOSFET禹絡⨢姺䊨⡲կBP85224DA ⰻ

鿈涸荈⸓ꅾ゗歏騟瘝䖉 tAR_OFF (0.5s)傞ꢂたꅾ倝゗⸓禹

絡㥵卓゗⸓た佦ꥻ尵剣嶊ꤑⴭꅾ倝鍘封湱䎾涸⥂䫡կ

嫦妃ꅾ゗鿪⠔絑⾎鲱゗⸓鵂玐կ 

瀊騟⥂䫡/鵂鲿⥂䫡(SCP/OLP) 

I 
LIMIT 

32*T s 64*T s t 

50% 

100% 

75% 
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BP85224DA ⰻ鿈䱽ⵖ歏騟鸑鵂 FB 䒸膃唬崵鳕ⴀ瀊騟䧴

鵂鲿佦ꥻկ㥵㕃 9 䨾爙䔲 FB 歏⾓⡛✵ VFB_SC (1V)⚂⥂

䭯 256 ⚡䒓Ⱒワ劍ⴭ鍘封瀊騟⥂䫡(SCP)䎇鵳Ⰶ荈⸓

ꅾ゗玐䎸կ㼜 FB 䒸膃瀊騟ⵌ IC-GND 䧴 VOUT 䒸膃䝧

瑟⛲〳⟄鍘封霪⥂䫡կ㥵卓蓿晙唬崵ⵌ FB 歏⾓⡛✵

VFB_OLP (2.75V)⚂䭯絯 1024 ⚡䒓Ⱒワ劍ⴭ鍘封鵂鲿⥂

䫡(OLP)䎇鵳Ⰶ荈⸓ꅾ゗玐䎸կ 

VDS

VFB

VFB_OLP

VFB_SC

tsc

正常工作

短路保护

t

ttAR_OFF tOLP

过载保护

tAR_OFF  
㕃 9. 瀊騟⥂䫡ծ鵂鲿⥂䫡䊨⡲垷䒭 

鳕ⴀ鵂⾓⥂䫡OVP 

BP85224DA ⰻ鿈䱽ⵖ歏騟鸑鵂 FB 䒸膃唬崵鳕ⴀ鵂⾓佦
ꥻկ䔲 FB 歏⾓鵶絯 4 ⚡䒓Ⱒワ劍넞✵ VFB_OVP(6.5V)傞
鍘封鳕ⴀ鵂⾓⥂䫡蓿晙鵳Ⰶ荈⸓ꅾ゗玐䎸կ 

鵂庛⥂䫡OTP 

BP85224DA ⰻ縨✫鵂庛⥂䫡歏騟կ䔲絕庛鴪ⵌ鵂庛⥂䫡

ꢖ⧩ TOTP(145˫)傞蓿晙⠔⨢姺䊨⡲MOSFET Ⱒ倗

湬ⵌ絕庛♴꣭ⵌ TOTP-THYST 傞蓿晙ꅾ倝゗⸓կTHYST(40˫)

⚹庛䏞鵷忕鳅㣐涸庛䏞鵷忕剣ⵄ✵䪾禹絡侮⡤庛䏞䱽

ⵖ㖈鳅⡛宐䎂կ 
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䎾欽䭷⽂ 

鳕ⴀ歏䠭雦皾Buck 䬪䩣 

BP85224DA 禹⴩〳䊨⡲✵ CCM ㄤ DCM 䊨⡲垷䒭》

Ɀ✵괄㹁鳕ⴀ歏崨ㄤ鳕ⴀ歏䠭䠭ꆀկ䔲 Buck 」䰃㐼鳕

ⴀ歏崨 IOUT >0.5*ILIMIT_MAX 傞歏䠭꨽銳䊨⡲✵ CCM 䩞腊

忘駈餏鲿歏崨銳宠䔲 IOUT <0.5*ILIMIT_MAX 傞DCM ㄤ

CCM 鿪〳⟄忘駈鳕ⴀ餏鲿歏崨銳宠䊨⡲垷䒭》Ɀ✵歏

䠭涸䠭ꆀ㣐㼭կ歏䠭䠭ꆀ馊㣐䌄鲿腊⸂馊䔂㔔⚹꨽

銳刿㢴㕕侨⡤獤⛲⠔刿㣐䧭劥湱㼆넞⸓䙖ㆇ䎾鳅

䢨CCM ♴䒓Ⱒ䰀署㣐կ㼭䠭ꆀ歏䠭〳⟄Ⲹ㼭㽯㼄ծ꣭

⡛⟟呔⟄⿺佖㊤禹絡⸓䙖ㆇ䎾CCM ♴䒓Ⱒ䰀署㼭⡎

ず傞⠔㟞㣐歏䠭涸䂽⧩歏崨ㄤ鳕ⴀ紻岚歏⾓䂽⧩䌄鲿

腊⸂⛲鳅㼭կ鸑䌢㖈忘駈剒㣐鳕ⴀ歏崨涸⵸䲿♴㽴

ꆀ鷥》㼭歏䠭ꆀկ㹊꣢鷥䭊歏䠭傞鸑䌢呏䰘鳕Ⰶ鳕ⴀ

錞呔雦皾ⴀ腊忘駈鳕ⴀ歏崨涸剒㼭歏䠭⧩搬た➢歏

䠭⣘䎾㉁涸鷥㘗䩛ⱃ⚥鷥》㣐♧咓涸叻ⲥ⧩歏䠭կ㔔姼

IOUT >0.5*ILIMIT_MAX 傞 䭽 撑 CCM 雦 皾 歏 䠭 ꆀ  IOUT 

<0.5*ILIMIT_MAX 傞䭽撑 DCM 雦皾歏䠭ꆀկ 

CCM 垷䒭♴㥵㕃 10 䨾爙呏䰘鳕Ⰶ/鳕ⴀ歏⾓ծ禹絡

䒓Ⱒ곸桧ծ忘鲿鳕ⴀ歏崨⟄⿺蓿晙剒㣐ꣳ崨⧩雦皾剒㼭

歏䠭⧩ 

ெூே ை௎் ஽௜௢ௗ௘ ூே ஽ௌ ை௎்ூே ஽ௌ ஽௜௢ௗ௘ ௌ ௅  

Ⱖ⚥VIN 鳕Ⰶ湬崨嫢絁歏⾓ 

VOUT 鳕ⴀ歏⾓ 

IOUT 鳕ⴀ歏崨 

VDiode 絯崨✳匧盗⾓꣭ 

VDS 䒓Ⱒ盗 tON 傞ꢂⰻ䎂㖲⾓꣭ 

fS 䒓Ⱒ곸桧 

tON 䒓Ⱒ盗䒓鸑傞ꢂ 

tOFF 䒓Ⱒ盗Ⱒ倗傞ꢂ 

ILIMIT_MAX 蓿晙剒㣐ꣳ崨⧩ 

௅ ௅ூெூ்_ெ஺௑ ை௎்  

஽ௌ ை௎் ௗ௦ሺைேሻ 

IL

ΔI/2

ILIMIT_MAX

IOUT

tON tOFF

ΔI/2

t

㕃 10. CCM 垷䒭♴涸歏䠭歏崨 

歏䠭歏崨剣佪⧩⚹ 

ோெௌ ௅ூெூ்_ெ஺௑ଶ ௅ூெூ்ಾಲ೉ ௅ ௅ଶ 

DCM 垷䒭♴(㥵㕃 11 䨾爙)呏䰘鳕Ⰶ/鳕ⴀ歏⾓ծ禹絡

䒓Ⱒ 

곸桧ծ忘鲿鳕ⴀ歏崨⟄⿺蓿晙剒㣐ꣳ崨⧩雦皾剒㼭歏䠭

⧩ 

ெூே ை௎் ை௎் ஽௜௢ௗ௘ ூே ஽ௌ ை௎்ூே ஽ௌ ஽௜௢ௗ௘ ௌ ௅ூெூ்_ெ஺௑ଶ  

Ⱖ⚥ 

஽ௌ ௅ூெூ்_ெ஺௑ ௗ௦ሺைேሻ 
歏䠭歏崨剣佪⧩⚹ 

ோெௌ ௅ூெூ்_ெ஺௑ ைே ைிி ௌ 

ILIMIT_MAX

IOUT

tON tOFF t

IL

tIDLE  
㕃 11. DCM 垷䒭♴涸歏䠭歏崨 

♧菚勻霹VIN 僽♧⚡薴㔵鸑䌢鷥䭊剒㣐鳕Ⰶ湬崨嫢絁

歏⾓去Ⰶ雦皾Ⱆ䒭䧴罏⛲〳⟄ⴔⵆ雦皾剒넞ㄤ剒⡛嫢

絁歏⾓㼆䎾涸歏䠭ꆀ剒た》⚙罏⚥鳅㣐罏կ♳鶣⚙⚡

歏䠭邍鴪䒭雦皾ⴀ勻涸鿪僽鳕ⴀ괄㹁歏崨䨾꨽涸剒㼭歏

䠭ꆀ霃雦⚥꨽銳罌贊㹊꣢歏䠭涸礵䏞鸑䌢》雦皾⧩

涸 1.1 ⦔⟄⥂霆䪠ꆀ欰❡傞腊忘駈剒⡛歏䠭ꆀ涸銳宠կ

邍鴪䒭⚥ ILIMIT_MAX 䎾霪》蓿晙剒㣐ꣳ崨⧩涸♴ꣳկ 

⚹ ✫ ꣭ ⡛ 䖉 劼 ⸆ 署  Ⲹ 㼭 鳕 ⴀ 畮 ꨽ 銳 涸 ⧺ 餏 鲿 

BP85224DA 鸑鵂㢴垷䒭䱽ⵖ꣭⡛✫瑟鲿♴涸ꣳ崨挿ㄤ

䒓Ⱒ곸桧կ⚹✫⢪瑟鲿傞歏䠭歏崨〳䱽歏䠭ꆀ꨽銳駈
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㢿㣐⟄荛✵㖈 MOSFET 剒㼭㼋鸑傞ꢂⰻ歏崨䂽⧩♶馄鵂

蓿晙剒⡛ꣳ崨⧩կ⽰ 

௅ா஻ ூே_ெ஺௑ ை௎்௅ூெூ்_ெூே  

Ⱖ⚥tLEB ⚹⵸屠嶊ꥧ傞ꢂ ILIMIT_MIN ⚹蓿晙涸剒⡛ꣳ崨

⧩կ 

ILIMIT_MIN

tLEB
tOFF_Delay t

IL

㣐✵⚰歲䠭ꆀ

⚰歲䠭ꆀ

䠭ꆀ⨊㼭䂽⧩歏崨♶「䱽
䎂㖲鳕ⴀ歏崨鵂㣐

 
㕃 12. 瑟鲿♴涸歏䠭歏崨 

㥵㕃 12 䨾爙歏䠭ꆀ㼭✵⚰歲⧩⠔㼋荝 tLEB 傞ⵠ歏䠭䂽

⧩歏崨㣐✵蓿晙䱽ⵖ涸ꣳ崨挿䎂㖲鳕ⴀ歏崨鵂㣐꨽

銳鳅㣐涸⧺餏鲿絛歏䠭歏崨䲿⣘鸑騟➢罜珘㹁鳕ⴀ歏

⾓կ 

姼㢪䨾鷥䭊涸歏䠭꨽銳⥂霆蓿晙㖈剒⡛ꣳ崨挿傞涸絯

崨傞ꢂ㣐✵ 7us⟄⥂霆蓿晙〳⟄姻䌢涸导껩ꅷ呋⽰ ை௎்௅ூெூ்_ெூே  

㔔姼鸑䌢剒絊涸歏䠭⧩꨽銳ず傞忘駈⟄♳♲⚡勵⟝կ

䖉劼銳宠♶넞涸䎾欽〫꨽銳忘駈괄㹁鳕ⴀ歏崨㼆剒㼭歏

䠭涸銳宠㽠〳⟄✫կ烁㹁歏䠭⧩た鵮꨽銳烁雩歏䠭涸

剣佪⧩歏崨僽や忘駈♳鶣雦皾⧩ず傞鵮꨽銳⥂霆歏䠭

煂蓿㖈蓿晙剒㣐ꣳ崨⧩ ILIMIT_MAX ♶껒ㄤ⣘䎾㉁涸鷥㘗

䩛ⱃ⚥♧菚⠔絛ⴀ歏䠭涸剣佪⧩歏崨ㄤ껒ㄤ歏崨⧩կ 

鳕Ⰶ歏㺂鷥䭊 

鳕Ⰶ応岚歏㺂㼆䊨곸歏⾓紻岚ծ⠛㼋 EMIծ⟄⿺歏彂䫻

䫒 Surge 涸腊⸂鿪饰ⵌⰢꝶ涸⡲欽կ歏㺂ꆀ涸鷥䭊銳⥂

霆湬崨嫢絁歏⾓♶腊鵂⡛(鸑䌢♶銳⡛✵ 70V)㔔姼歏㺂

ꆀ》Ɀ✵鳕ⴀ⸆桧ㄤ歏彂佪桧կ Ⰼ歏⾓ 85~265VAC 鳕

Ⰶ傞㥵卓⢪欽Ⰼ岚侮崨♧菚》3uF/W㼆✵⼱岚侮

崨歏㺂ꆀ♧菚》6uF/Wկ ⽀넞⾓ 176~265VAC 鳕Ⰶ

傞㖈忘駈 EMI ㄤ Surge 涸⵸䲿♴㺂ꆀ〳⟄Ⲹ⼱կ 

鳕ⴀ歏㺂涸鷥䭊 

鳕ⴀ歏㺂涸⡲欽僽応ꤑ歏䠭歏崨⚥涸❜崨䧭ⴔ䲿⣘珘

㹁涸湬崨歏⾓絛餏鲿♧菚呏䰘鳕ⴀ歏⾓紻岚銳宠勻鷥

》ざ鷓涸歏㺂կ䔲鳕ⴀ歏崨䛎㹁傞鳕ⴀ紻岚⚺銳歋鳕

ⴀ歏㺂涸 ESR ⟄⿺㺂ꆀⱿ㹁կ 

ை௎் ாௌோ ஼  

CCM 垷䒭♴歋㺂䚍❡欰涸紻岚歏⾓⚹ 

஼ ௅ை௎் ௌ 

DCM 垷䒭♴歋㺂䚍❡欰涸紻岚歏⾓⚹ 

஼ ை௎் ௅ூெூ்_ெ஺௑ ை௎் ଶ
ை௎் ௌ ௅ூெூ்_ெ஺௑ଶ  

㹊꣢䎾欽⚥⚹✫䖤ⵌ鳅㼭涸 ESR歏㺂ꆀ湱㼆嫱鳅㣐

㔔姼歋㺂ꆀ❡欰涸鳕ⴀ歏⾓紻岚䖎㼭Ⳝ⛖〳⟄䙐殜

㔔姼歏⾓紻岚⚺銳歋歏㺂涸 ESR ❡欰 

ாௌோ ௅    (CCM) 

ாௌோ ௅ூெூ்_ெ஺௑    (DCM) 

ESR ♶➑❡欰鳕ⴀ歏⾓紻岚鵮⠔㼋荝歏㺂❡欰䰀署罜

封掚綫瀊歏鍒歏㺂涸㼑ㄐ暵ⵆ僽䊨⡲✵ DCM 垷䒭

傞կ 

⧺餏鲿雦皾 

⚹✫絶䭯鳅⡛涸瑟鲿䰀署蓿晙涸剒⡛䒓Ⱒ곸桧霃縨⚹

0.6kHzկ䔲鳕ⴀ瑟鲿傞꨽銳♧⚡⧺餏鲿⚹歏䠭歏崨䲿

⣘㔐騟➢罜珘㹁鳕ⴀ歏⾓歏䠭涸䎂㖲歏崨⽰⚹⧺餏

鲿涸歏崨կ 

஺௏ீ ௅ ைே ைிி ௌ_ெூே 

Ⱖ⚥IL ⚹瑟鲿傞歏䠭䂽⧩歏崨 

௅ ூே_ெ஺௑ ஽௘௟௔௬ ௅ூெூ்_ெூே 

ILIMIT_MIN ⚹蓿晙涸剒⡛ꣳ崨⧩fS_MIN ⚹蓿晙剒⡛곸桧

TONTOFF ⴔⵆ⚹瑟鲿傞 MOSFET 䒓鸑ㄤⰢ倗傞ꢂ 

ைே ௅ூே_ெ஺௑ 
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ைிி ௅ை௎் ஽௜௢ௗ௘ 

௅ ை௎்஺௏ீ  

⟄♳雦皾劢罌贊蓿晙荈⣘歏歏崨鸑鵂⧺餏鲿㹊꣢꨽銳

涸⧺餏鲿歏崨玕㣐♧菚⚹ 1~3mA 䊩〸կ 

Buck-Boost 䎾欽霃雦 

BP85224DA 禹⴩蓿晙⛲〳⟄䎾欽✵ Buck-boost 䬪䩣

⚥㹊梡餏歏⾓鳕ⴀ蓿晙涸㛇劥⸆腊♸ Buck 䬪䩣碫

⡃կ歋✵歏䠭〫㖈 MOSFET Ⱒ倗劍ꢂ㼆鳕ⴀ畮䲿⣘腊ꆀ

湱ず涸鳕ⴀ⸆桧꨽銳鳅㣐䠭ꆀ涸歏䠭կ 

CCM 垷䒭♴鸑鵂⟄♴邍鴪䒭雦皾剒㼭歏䠭⧩ 

ெூே ை௎்ᇱ ூேᇱଶ ௌூேᇱ ை௎்ᇱ ூேᇱ ௅ூெூ்_ெ஺௑ ூேᇱ ை௎்ᇱ ை௎்  

Ⱖ⚥ ூேᇱ ூே ஽ௌ 

     ை௎்ᇱ ை௎் ஽௜௢ௗ௘ 

஽ௌ ூேᇱ ை௎்ᇱ
ூேᇱ ை௎் ௗ௦ሺைேሻ 

VIN 鳕Ⰶ湬崨嫢絁歏⾓ 

VOUT 鳕ⴀ歏⾓ 

IOUT 鳕ⴀ歏崨 

VDiode 絯崨✳匧盗⾓꣭ 

VDS 䒓Ⱒ盗 tON 傞ꢂⰻ䎂㖲⾓꣭ 

ILIMIT_MAX 蓿晙剒㣐ꣳ崨⧩ 

歏䠭歏崨剣佪⧩⚹ 

ோெௌ ௅ூெூ்_ெ஺௑ଶ ௅ூெூ்ಾಲ೉ ௅ ௅ଶ 

Ⱖ⚥ 

௅ ௅ூெூ்ಾಲ೉ ை௎்ூேᇱ ′ܰܫ ܱܷܶ′  

DCM 垷䒭♴鸑鵂⟄♴邍鴪䒭雦皾剒㼭歏䠭⧩ 

ெூே ை௎் ஽௜௢ௗ௘ ை௎்௅ூெூ்_ெ஺௑ଶ ௌ  

 
歏䠭歏崨剣佪⧩⚹ 

ோெௌ ௅ூெூ்_ெ஺௑ ைே ைிி ௌ 

瑟鲿勵⟝㼆剒㼭䠭ꆀ涸ꣳⵖ騈 BUCK 䬪䩣㛇劥♧荝կ 

歋✵歏䠭〫㖈 MOSFET Ⱒ倗劍ꢂ㼆鳕ⴀ畮䲿⣘腊ꆀ㔔

姼鳕ⴀ応岚歏㺂紻岚歏崨嫱 BUCK 䬪䩣㣐歏⾓紻岚⚺

銳歋歏㺂涸 ESR ❡欰 

ாௌோ ௅ூெூ்_ெ஺௑    (鷓䎾✵ DCM/CCM) 

PCB Layout 䭷⽂ 

㖈霃雦 BP85224DA 䎾欽 PCB 傞꨽銳黽䗄⟄♴䒊雳 

1) VOUT ㄤ FB 膃䎾鼙⯝ꝂꜤ⚂鵴猌嫢絁歏⾓ծ嫢

絁㖑ㄤ鳕ⴀ歏䠭⟄꣈姺导껩⥌〿佐ⵌ䎁䪓կ 

2) 蓿晙㖑䒸膃腊䖎㥩㖑饰ⵌ侔掚⡲欽〳 ⟄㖈 PCB ♳

ꝂꜤ勻꣭⡛蓿晙涸庛䏞⡎僽蓿晙㖑⛲⚹⸓挿湱

㼆嫢絁㖑歏⾓㖈忘駈侔掚涸勵⟝♴ꝂꜤ꬗獤䎾

㽴ꆀ㼭կず傞蓿晙㖑銳鵴猌鳕Ⰶ❜崨畮⟄Ⲹ㼭

㺂䚍羒ざ❡欰涸 EMI ꡼곿կ 

3) BUCK 」䰃㐼⚥蓿晙 MOSFET 怩匧䱹鳕Ⰶ湬崨

嫢絁⚹꫽挿〳⟄ꝂꜤ淼䲿넞蓿晙涸侔掚腊⸂կ

⡎僽꨽銳⥂霆怩匧ㄤ FB 膃ծ蓿晙㖑涸騄猌㣐✵

2mmկ 

4) ⚹✫鴪ⵌ鳅㥩涸鳒㼘 EMI꨽銳㽴〳腊Ⲹ㼭⸆桧梠

騟涸꬗獤կ鳕Ⰶ嫢絁歏㺂蓿晙 DRAIN 䒸膃GND

絯崨✳匧盗䕎䧭涸梠騟歏崨倗絯㺂僒❡欰鳒㼘

EMI㔔姼嫢絁歏㺂䎾㽴ꆀꬑ鵛蓿晙怩匧䧴罏⸈櫘

晙歏㺂綫㼭梠騟꬗獤կ絯崨✳匧盗鳕ⴀ歏䠭鳕

ⴀ歏㺂䕎䧭涸梠騟歏崨鵶絯⡎僽㶸㖈鳅㣐紻岚

⛲꨽銳Ⲹ㼭梠騟꬗獤կ 

5) 㣐鿈ⴔ鳕ⴀ歏䠭⚹䊨㶶䕎歏䠭䒓佞䒭煂騟㺂僒❡

欰䎁䪓꨽銳鵴猌蓿晙 FB 膃ず傞꨽銳鵴猌鳕Ⰶ

畮⟄鼙⯝ EMI ꡼곿կ 
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霃雦㹊⢾ 

㥵㕃 13 䨾爙⚹欽 BP85224DA 霃雦涸♧⚡Ⰼ歏⾓鳕

Ⰶ5V/0.2A 鳕ⴀ涸⡛䧭劥ծ넞佪桧涸歏彂㹊⢾ꅷ欽

Buck 䬪䩣կ  

歏彂鳕Ⰶ畮⺫ゎ RZ1MOVCXD1D2EC1EC2

L1կⰦ⚥ RZ1 ⚹⥂ꤗ⚏歏꣖㖈歏彂佦ꥻ朐䙖♴饰⥂䫡

⡲欽կ MOV 涸⡲欽僽㖈ꨭⴁ澕ꢂ꛺⡙鳕Ⰶ畮歏⾓⥂

䫡た紩歏騟կL1 ㄤ EC1EC2 絆䧭π㘗応岚佖㊤歏騟

EMI 䚍腊կ侮崨咕✳匧盗 D1D2 㼜鳕Ⰶ❜崨歏⾓Ⰼ岚

侮崨䧭湬崨歏⾓կEC1EC2 㼆侮崨た涸歏⾓鵳遤䎂徾

応岚կ 

⚺⸆桧歏騟⺫ゎ BP85224DA歋✵蓿晙ⰻ鿈꧋䧭絯崨✳

匧盗ㄤꅷ呋✳匧盗䨾⟄㢪㔵㐼⟝➑⺫ゎ⸆桧歏䠭 L2

鳕ⴀ歏㺂 EC3 ⚹歏鍒歏㺂⟄鴪ⵌ鳅㼭涸鳕ⴀ歏⾓紻岚

鳕ⴀ紻岚歏⾓⚺銳》Ɀ✵歏㺂涸 ESRR3 ⚹⧺餏鲿կ 

PCB layout 㥵㕃 14 䨾爙呏䰘 layout 䭷⽂霃雦涸⽀

꬗匣կ 
Note 

1. 䔲歏騟⺫ゎ X 歏㺂傞歏鍒歏㺂 EC1 〳⟄溁⿡歋 X 歏㺂 CXEC2 ㄤ
L1 絆䧭π㘗応岚կ 

2. 䔲⿡䱈 MOV 傞꨽銳鷓䔲㟞⸈⥂ꤗ⚏歏꣖ RZ1 涸꣖⧩⟄鸑鵂 2KV 嵠
嶑涸崵霚կ 

 

㕃 13. BP85224DA 霃雦㹊⢾歏騟㕃85~265VAC 鳕Ⰶ5V/0.2A 鳕ⴀ 

 

㕃 14. BP85224DA 霃雦㹊⢾ PCB Layout (⽀꬗匣) 
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㼓鄳⥌䜂

SOP-7 㼓鄳㢪䕎㽯㼄 
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晜劥⥌䜂 

晜劥 傈劍 雵䔶 

Rev.1.0 2022/04 껷妃封遤 

Rev.1.1 2022/06 
刿倝鳕ⴀ錞呔邍鴪䕎䒭 

刿倝 Buck-Boost 䎾欽霃雦⚥ LMIN 雦皾邍鴪䒭 
㟞⸈霃雦㹊⢾ 

Rev.1.2 2022/11 刿倝匧ꣳ⿬侨 
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⯝餓㡮僈 
 
兪⚪僈彂㽴⸂烁⥂劥❡ㅷ錞呔⛼ⰻ㺂涸ⲥ烁ㄤ〳ꬑ⡎僽⥂殆㖈尵剣鸑濼涸䞔ⲃ♴⥝佖錞呔⛼ⰻ㺂涸勉ⵄկ 

 

劥❡ㅷ錞呔⛼劢⺫ゎ⟣⡦ꛏ㼆兪⚪僈彂䧴痦♲倰䨾剣涸濼霋❡勉涸䱇勉կꛏ㼆劥❡ㅷ錞呔⛼䨾雵鲿涸⥌䜂兪⚪僈彂♶

⨞⟣⡦僈爙䧴冝爙涸⥂霆⺫䭍⡎♶ꣳ✵㼆錞呔⛼ⰻ㺂涸ⲥ烁䚍ծ㉁⚌♳涸鷓Ꝉ䚍ծ暵㹁湡涸涸鷓欽䚍䧴罏♶⤀月兪⚪

僈彂䧴⟣⡦痦♲➃濼霋❡勉⨞⟣⡦僈爙䧴冝爙⥂霆兪⚪僈彂⛲♶㽠㔔劥錞呔⛼劥魧⿺Ⱖ⢪欽剣Ⱒ涸⩐搬䧴䗳搬䰀㣟䪬

䬐⟣⡦餓⟣կ 
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