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ASSP⭥Ⓚ⭘

䱽঻ DC/DC 䖜ᦒಘ + վಚ༠ LDO

MB39C022G/MB39C022J/MB39C022L
MB39C022N

■ ᾲ㾱

MB39C022ᱟৼ䙊䚃⭥Ⓚ IC 㖞অ䙊䚃䱽঻DC/DC䖜ᦒಘ઼অ䙊䚃վ঻ᐞ㓯ᙗっ঻ಘ̍޵ (LDO)ǄDC/DC䖜ᦒಘާᴹ൘⭥

⍱⁑ᔿл儈䙏ⷜᘱ૽ᓄⲴ࣏㜭 㓯̍ᙗっ঻ಘ (LDO) ਟੁ᱃ਇಚ༠ᖡ૽⭥䐟ᨀ׋⭥ⓀǄ

■ ࣏㜭ᾲ㾱

• 䗃ޕ⭥঻㤳ത : 2.5 V ∼ 5.5 V

㖞޵ • SW FET 䱽঻ DC/DC(CH1) : 䗃ࠪ 0.8 V ∼ 4.5 V, 600 mA Max DC

• LDO (CH2) : 䗃ࠪ 3.30 Vǃ(MB39C022G) 300 mA Max DC

  䗃ࠪ 2.85 Vǃ(MB39C022J) 300 mA Max DC

  䗃ࠪ 1.80 Vǃ(MB39C022L) 300 mA Max DC

  䗃ࠪ 1.20 Vǃ(MB39C022N) 300 mA Max DC

• 䈟ᐞ᭮བྷಘ䰸٬⭥঻ : 0.3 V ± (2.5%) (CH1)

• ⭥⍱⁑ᔿл儈䙏ⷜᘱ૽ᓄ (CH1)

• VO1/VIN1 ≤ 80% фվ䍏䖭⭥⍱ (IO1 ≤ 10 mA) Ѫ PFM ᐕ֌⁑ᔿ (CH1)

• к⭥༽սᔦᰦᰦ䰤 66 ms (CH1)

ᣔ࣏㜭؍㖞⸝䐟޵ • (CH2)

ᣔ࣏㜭؍㖞䗷⍱޵ • (CH1, CH2)

ᣔ࣏㜭؍✝㖞䗷޵ •

• ሿරກሱ SON-10 (3 mm × 3 mm)

■ ᓄ⭘

䇮༷ᩪׯ •

• PNDǃGPS 

• PMP

ᔿ⭥㿶ǃUSB Dongle (CMMBǃDVB-TǃDMB-T)ᩪׯ •

• Ც㜭᡻ᵪ

• MP3

DS04-27271-2Z
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■ Ṷമ

■ ᕅ㝊࣏㜭䈤᰾

⁑ඇ ᕅ㝊ᒿਧ ᕅ㝊਽〠 I/O ࣏㜭䈤᰾

CH1( 䱽঻ DC/DC)
6 FB I CH1 䈟ᐞ᭮བྷಘ䗃ޕᕅ㝊Ǆ

9 LX O CH1 ⭥ᝏ䘎᧕⭘ᕅ㝊Ǆ

CH2 (LDO) 3 VOUT2 O CH2 LDO 䗃ࠪᕅ㝊Ǆ

੟ / ࡦ᧗ڌ
7 EN1 I CH1 ᧗ࡦᕅ㝊Ǆ (L: →ڌ / H: 䘀㹼 )

1 EN2 I CH2 ᧗ࡦᕅ㝊Ǆ (L: →ڌ / H: 䘀㹼 )

⭥Ⓚ

8 VIN1 里 CH1 ⭥Ⓚᕅ㝊Ǆ

2 VIN2 里 CH2 ⭥Ⓚᕅ㝊Ǆ

10 GND1 里 CH1 ᧕ൠᕅ㝊Ǆ

5 GND2 里 CH2 ᧕ൠᕅ㝊Ǆ

к⭥༽ս 4 POR O CH1 к⭥༽ս䗃ࠪᕅ㝊Ǆ (NMOS ᔰ┿ )

 ( 亦㿶മ ) 

 (LCC-10P-M04) 

EN2 VIN2 VOUT2 GND2POR

GND1 LX VIN1 FBEN1

2 43 51

7 68910
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■ I/O ᕅ㝊ㅹ᭸⭥䐟മ

GND1

V IN1

LX

GND2

P OR

GND2

V IN1

E N∗

GND2

V IN1

FB

GND2

V IN2

V OUT2

∗

∗

∗

∗

∗ ∗

*: ESD Ԧݳᣔ؍
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■ Ṷമ

Current

Limit

PFM

PWM

Logic

Control

ICOMP

FB

POR

6

4

POR

Error 

Amp.

Error 

Amp.

DRV

OSC

VREF

OCP/SCP

OTP

UVLO

8

9

LEVEL

CONV.

10

7

1

2

3

5

enb1 (H: CH1 ON)

enb2 (H: CH2 ON)

EN1

EN2

VIN or VO1

VIN1

LX

GND1

VIN2

VOUT2

GND2

<<CH1 Buck DC/DC>>

<<CH2: LDO>>

IO2 (300 mA Max)

VO2

IO1 (600 mA Max)

VO1 (0.8 V to 4.5 V)

VIN
(2.5 V to 5.5 V)

<<10 PIN>>

POR

3.3 V: MB39C022G

2.85 V: MB39C022J

1.8 V: MB39C022L

1.2 V: MB39C022N
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■ ࣏㜭䈤᰾

(1) PFM/PWM 䙫䗁᧗ࡦ⁑ඇ (CH1)

㖞ᥟ㦑ಘ޵➗᤹ ( ᯩ⌒ᥟ㦑⭥䐟 ) ᥟ㦑Ⲵ仁⦷ (2.0 MHz) ᧗̍޵ࡦ㖞 P-chǃN-ch MOS FET ԕᇎ⧠਼↕ᮤ⍱᫽֌Ǆվ䍏䖭

ᰦ 䘋̍ޕ PFM ᧗ࡦ⁑ᔿǄ

䈕⭥䐟ਟ䱢→⭡਼↕ᮤ⍱ᕅ䎧Ⲵⴤ䙊⭥⍱઼൘䶎䘎㔝⁑ᔿлⲴ৽⴨⭥⍱Ǆ

⭡Ҿ䟷ਆ⭥⍱⁑ᔿⲴ᧗ᯩࡦᔿ 䈕̍ IC Ⲵ PWM ᧗ࡦ⭥䐟ҏᓄ䲿ᰦⴁ㿶઼᧗ࡦ⭥⍱ጠ٬Ǆ

(2) ⭥ᒣ䖜ᦒಘԕ৺ Iout ∄䖳ಘ⭥䐟 (CH1)

⭥ᒣ䖜ᦒಘỰ⍻Ӿ޵㖞 P-ch MOS FET ⍱ࡠཆ䜘⭥ᝏಘⲴ⭥⍱ (ILX)ǄIout ∄䖳ಘ⭥䐟ሶ ILX ጠ٬⭥⍱ IPK 䘋㹼 I-V 䖜ᦒਾ

Ⲵ VIDET о䈟ᐞ᭮བྷಘⲴ䗃ࠪ䘋㹼∄䖳 䙊̍䗷 PWM 䙫䗁᧗ࡦ⭥䐟ޣ䰝޵㖞 P-ch MOS FETǄ

(3) 䈟ᐞ᭮བྷಘ (Error Amp.) (CH1)

䈟ᐞ᭮བྷಘ (Error Amp.) Ựࠪ DC/DC 䖜ᦒಘ䗃ࠪਾ 䗃̍ࠪࡠ Iout ∄䖳ಘ (ICOMP)Ǆ

䙊䗷ཆ䜘䘎᧕ࡠ FB Ⲵ䗃ࠪ⭥঻䇮ᇊ⭥䱫ᶕ䇮ᇊԫ᜿䗃ࠪ⭥঻Ǆ

(4) LDO ⁑ඇ (CH2)

㖞վಚ༠վ঻ᐞっ঻ಘ޵ (LDO) ᭟ᤱᴰབྷ 300 mA Ⲵ⭥⍱䗃઼ࠪ 700 mA Ⲵ䗷⍱؍ᣔ (OCP) ԕ৺ 350 mA Ⲵ⸝䐟؍ᣔ

(SCP)ǄѪ㧧ᗇ LDO っᇊ䗃ࠪ VOUT2 っ̍ᇊ䎧㿱 M̍B39C022GǃMB39C022N 䴰㾱 4.7 µF Ⲵ䗃ࠪ⭥ᇩ M̍B39C022Jǃ

MB39C022L 䴰㾱 1.0 µF Ⲵ䗃ࠪ⭥ᇩǄ

MB39C022GǃMB39C022JǃMB39C022LǃMB39C022N Ⲵ䗃ࠪ⭥঻࡛࠶പᇊѪ 3.3 Vǃ2.85 Vǃ1.8 Vǃ1.2 V ᰐ̍䴰ཆ䜘

⭥䱫࠶঻ಘǄ

(5) POR ⁑ඇ

POR ⭥䐟䙊䗷Ự⍻ FB ⭥঻ᕅ㝊ᶕⴁ᧗ VO1 䗃ࠪǄFB ᕅ㝊⭥঻䗮ࡠ VFBTH Ⲵ 97% ᰦ 6̍6 ms Ⲵ؍ᤱᰦ䰤㔃ᶏਾ P̍OR ᕅ

㝊ਈѪ "H" ⭥ᒣǄPOR ᕅ㝊Ѫᔰ┿䗃ࠪ ཆ̍䜘⭥䱫к᣹ࡠ VIN ᡆ VO1Ǆ

ᰦᒿമ : (POR ᕅ㝊䙊䗷⭥䱫к᣹ࡠ VIN)

(6) ส߶⭥঻⁑ඇ (VREF)

䙊䗷ᑖ䳉ส߶ (BGR) ⭥䐟⭏ᡀ儈㋮ᓖⲴส߶⭥঻Ǆ

VIN

EN1

FB

POR

thold thold

VTH × 97%

VUVLO

VUVLO: UVLO 䰸٬⭥঻ (VTLH = 2.050 V)

VTH: FB ᕅ㝊Ⲵ䰸٬⭥঻ (VTH = 0.3 V)
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(7) 䗃ޕ⅐঻䬱ᇊ⁑ඇ (UVLO)

䈕⭥䐟䱢→ⷜᘱ⣦ᘱѝⲴ ICᐕ֌᭵䳌ᡆ㌫㔏ᦏൿ /㘱ॆ ᡆ̍؍ᣔ޵䜘ส߶⭥঻੟ࣘᰦⲴⷜ䰤⭥঻л䱽ǄᖃUVLO⭥䐟Ự⍻

䗃ޕ⭥঻ (VIN1 ᕅ㝊⭥঻ ) վҾ UVLO 䰸٬⭥঻ᰦ ・̍ণޣᯝ ICǄᖃỰ⍻䗃ޕ⭥঻ (VIN1 ᕅ㝊⭥঻ ) кॷࡠབྷҾ UVLO 䰸٬

⭥঻ਾ I̍C 䟽ᯠᐕ֌Ǆࡉ

(8) 䗷✝؍ᣔ⁑ඇ (OTP)

OTP ⭥䐟؍ᣔ IC ਇࡠ✝ᦏൿǄ㔃⑙䗮ࡠ 135°C ᰦ C̍H1 ઼ CH2 ࡠᐕ֌Ǆ㔃⑙л䱽→ڌ +110°C ᰦ C̍H1 ઼ CH2 ᚒ༽↓

ᑨᐕ֌Ǆ

(9) ᧗ࡦ⁑ඇ (CTL)

• ᧗࣏ࡦ㜭㺘

EN1 EN2 CH1, POR CH2 VREF, UVLO, OTP

L L OFF OFF OFF

H L ON OFF ON

L H OFF ON ON

H H ON ON ON
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■ 㔍ሩᴰབྷ仍ᇊ٬

*1: 㣟⡷䍤㻵൘11.7 cm × 8.4 cm Ⲵ 4 ቲ⧟≗ṁ㜲 PCB ᶯкǄ

*2: 䘎᧕㼨┿✺ⴈ઼ᮓ✝䙊ᆄ ( ᮓ✝䙊ᆄ = 4 њ )

*3: 䘎᧕㼨┿✺ⴈˈн䘎᧕ᮓ✝䙊ᆄ

*4: Ҿޣ +25°C ∼ +85°C 䰤Ⲵ࣏㙇ˈਟ䙊䗷䘎᧕ +25°C ᇩ䇨ᦏ㙇઼ +85°C Ⲵᇩ䇨ᦏ㙇Ⲵєᶑⴤ㓯ਆᗇǄ

( ⌘᜿һ亩 )   • ੁ GND ᕅ㝊ᯭ࣐վҾ −0.3 V Ⲵ䍏⭥঻ᰦˈᴹਟ㜭ሬ㠤 LSI ᐳ㓯к੟ࣘᇴ⭏Ღփ㇑ˈӾ㘼ӗ⭏䈟ࣘ֌Ǆ

• 㤕ሶ LX ᕅ㝊о VIN1, VIN2 ᡆ GND ⴤ᧕䘎᧕ˈᴹਟ㜭ᦏൿ㣟⡷Ǆ

⾱→ᢗ㹼к䘠᫽֌Ǆ

< 䆖੺ > ྲ൘ॺሬփಘԦкᯭ࣐Ⲵ䍏㦧 ( ⭥঻ǃ⭥⍱ǃ⑙ᓖㅹ ) 䎵䗷ᴰབྷ仍ᇊ٬ ሶ̍Պሬ㠤䈕ಘԦ≨ѵᙗᦏൿˈ

ഐ↔ԫօ৲ᮠ൷нᗇ䎵䗷ަ㔍ሩᴰབྷ仍ᇊ٬Ǆ

亩ⴞ ㅖਧ ᶑԦ
仍ᇊ٬

অս
ᴰሿ ᴰབྷ

⭥Ⓚ⭥঻
VIN1 VIN1 ᕅ㝊 −0.3 +6.0 V

VIN2 VIN2 ᕅ㝊 −0.3  VIN1 + 0.3 V

䗃ޕ⭥঻

VFB FB ᕅ㝊 −0.3 VIN1 + 0.3 V

VEN1 EN1 ᕅ㝊 −0.3 +6.0 V

VEN2 EN2 ᕅ㝊 −0.3 +6.0 V

POR к᣹⭥঻ VPOR POR ᕅ㝊 −0.3 +6.0 V

LX ⭥঻ VLX LX ᕅ㝊 −0.3 VIN1 + 0.3 V

LX ጠ٬⭥⍱ ILX LX ᕅ㝊  AC 里 1.6 A

VOUT2 ጠ٬⭥⍱ IO2 VOUT2 ᕅ㝊  AC 里 0.8 A

ᇩ䲀࣏㙇 PD

Ta ≤ +25°C
里 2632*1, *2

mW
里 980*1, *3

Ta = +85°C
里 1053*1, *2, *4

里 392*1, *3, *4

䍞ᆈ⑙ᓖ TSTG 里 −55 +125 °C
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■ ᧘㦀ᐕ֌ᶑԦ

*1: ᴰሿ VIN1x ᓄ┑䏣ԕлєњᶑԦ : VIN1 ≥ (VIN1 Min) ઼ VIN1 ≥ VO1 + 0.5 V

*2: ᴰሿ VIN2 ᓄ┑䏣ԕлєњᶑԦ : VIN2 ≥ (VIN2 Min) ઼ VIN2 ≥ VO2 + Vdrop ( Ҿޣ VO2, Vdrop Ⲵ٬ ৲̍㘳 "■ ⭥≄⢩ᙗ ")

*3: VIN1 ≥ VIN2

*4: ᧘㦀 VIN1 Ⲵ੟ࣘᰦ䰤 ≤ 1 ms

*5: VO1/VIN1 ≤ 80% (IO1 ≤ 10 mA) Ⲵվ䍏䖭⭥⍱лⲴ PFM ⁑ᔿ

< 䆖੺ > Ѫ⺞؍ॺሬփಘԦⲴ↓ᑨᐕ֌ˈަ享┑䏣ᡰ᧘㦀Ⲵ䘀㹼⧟ຳᡆᶑԦǄಘԦ൘ᡰ᧘㦀Ⲵ⧟ຳᡆᶑԦл䘀
㹼ᰦˈަޘ䜘⭥≄⢩ᙗ൷ਟᗇ؍ࡠ䇱Ǆ䈧࣑ᗵ൘ᡰ᧘㦀Ⲵᐕ֌⧟ຳᡆᶑԦ㤳ത֯޵⭘䈕ॺሬփಘԦǄ
ྲ䎵ࠪ䈕ㅹ㤳ത֯⭘ˈਟ㜭Պᖡ૽䈕ಘԦⲴਟ䶐ᙗᒦሬ㠤᭵䳌Ǆ

ᵜޜਨሩᵜᮠᦞ᡻޼ѝᵚ䇠䖭Ⲵ֯⭘㤳തǃ䘀㹼ᶑԦᡆ䙫䗁㓴ਸн֌ԫօ؍䇱Ǆྲ᷌⭘ᡧⅢ൘ᡰࡇᶑ
Ԧѻཆ֯⭘ಘԦˈ䈧࣑ᗵһݸ㚄㌫䬰୞ԓ㺘Ǆ

亩ⴞ ㅖਧ ᶑԦ
仍ᇊ٬

অս
ᴰሿ ḷ߶ ᴰབྷ

⭥Ⓚ⭥঻
VIN1 VIN1 ᕅ㝊 *1, *3, *4, *5

2.5 3.7 5.5 V
VIN2 VIN2 ᕅ㝊 *2, *3

䗃ޕ⭥঻

VFB FB ᕅ㝊 里 0.30 里 V

VEN1 EN1 ᕅ㝊 0 里 5.5 V

VEN2 EN2 ᕅ㝊 0 里 5.5 V

䗃ࠪ⭥঻ VO1 CH1: 䱽঻ DC/DC*1, *5 0.8 里 4.5 V

䗃ࠪ⭥⍱
ILX LX ᕅ㝊  DC 里 里 0.6 A

IVOUT2 VOUT2 ᕅ㝊  DC 里 里 0.3 A

ᐕ֌⑙ᓖ㤳ത Ta 里 −40 +25 +85 °C
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■ ⭥≄⢩ᙗ
 (Ta = +25°C, VIN1 = VIN2 = 3.7 V)

( 䖜л亥 )

亩ⴞ ㅖਧ
⍻ᇊ

ᕅ㝊
ᶑԦ

㿴Ṭ٬
অս

ᴰሿ ḷ߶ ᴰབྷ

 CH1

( 䱽঻ DC/DC)

䰸٬⭥঻ VTH 6 FB ᕅ㝊 −2.5% 0.3 +2.5% V

䗃ٿޕ㖞⭥⍱ IFB 6 FB = 0 V −100 0 +100 nA

SW PMOS-Tr ON

⭥䱫
RPON 8,9 ILX = −100 mA 里 0.35 里 Ω

SW NMOS-Tr ON

⭥䱫
RNON 9,10 ILX = 100 mA 里 0.25 里 Ω

䗃ޕっᇊᙗ Vline1 里 VIN1 = 2.5 V ∼ 5.5 V*1 里 10 里 mV

䍏䖭っᇊᙗ Vload1 里 IO1 = 100 mA ∼ 600 mA 里 10 里 mV

䗷⍱؍ᣔ ILIM1 9 VOUT1 × 0.9 0.9 1.2 1.5 A

CH2 (LDO)

䗃ࠪ⭥঻ VO2 3

IO2 = 0 mA ∼ −300 mA

MB39C022G
−2.5% 3.30 +2.5% V

IO2 = 0 mA ∼ −300 mA

MB39C022J
−2.5% 2.85 +2.5% V

IO2 = 0 mA ∼ −300 mA

MB39C022L
−2.5% 1.80 +2.5% V

IO2 = 0 mA ∼ −300 mA

MB39C022N
−2.5% 1.20 +2.5% V

䗃ޕっᇊᙗ Vline2 3 VIN2 = 2.5 V ∼ 5.5 V*2 里 里 10 mV

䍏䖭っᇊᙗ Vload2 3 IO2 = 0 mA ∼ −300 mA 里 里 25 mV

⭥঻ᐞ Vdrop 3

IO2 = −300 mA, 

VIN2 = VO2:

MB39C022G, 

MB39C022J

里 200 里 mV

⭥Ⓚಚ༠ᣁࡦ∄ PSRR 3

MB39C022G*3
f = 1 kHz 里 70*4 里 dB

f = 10 kHz 里 70*4 里 dB

MB39C022J*3
f = 1 kHz 里 65*4 里 dB

f = 10 kHz 里 65*4 里 dB

MB39C022L*3
f = 1 kHz 里 60*4 里 dB

f = 10 kHz 里 60*4 里 dB

MB39C022N*3
f = 1 kHz 里 55*4 里 dB

f = 10 kHz 里 55*4 里 dB

䗃ࠪಚ༠⭥঻ Vnoise 3
f = 10 Hz ∼ 100 kHz, 

EN1 = 0 V 里 55*4 里 µVrms

䗷⍱؍ᣔ ILIM2 3 VO2  × 0.9 500 700 980 mA

⸝䐟؍ᣔ ISCP2 3 VO2 = 0 V 150 350 700 mA
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( ᢯к亥 )

 (Ta = +25°C, VIN1 = VIN2 = 3.7 V)

*1: ᴰሿ VIN1 ᓄ┑䏣ԕлєњᶑԦ : VIN1 ≥ (VIN1 Min) ઼ VIN1 ≥ VO1 + 0.5 V

*2: ᴰሿ VIN2 ᓄ┑䏣ԕлєњᶑԦ : VIN2 ≥ (VIN2 Min) ઼ VIN2 ≥ VO2 + Vdrop ( Ҿޣ VO2, Vdrop Ⲵ٬ ৲̍㘳 "■ ⭥≄⢩ᙗ ")

*3: VIN2 = VO2 + 1 V (MB39C022N: VIN2 = 2.5 V), IO2 = 100 mA

*4: 䈕٬нᱟ㿴Ṭ٬ˈӵ֌Ѫ䇮䇑⭥䐟ᰦ৲㘳٬Ǆ

亩ⴞ ㅖਧ
⍻ᇊ

ᕅ㝊
ᶑԦ

㿴Ṭ٬
অս

ᴰሿ ḷ߶ ᴰབྷ

к⭥༽ս
(POR)

ᤱᰦ䰤؍ Thold 4 fosc = 2 MHz 52.8 66 79.2 ms

䗃ࠪ⭥঻ VPOR 4 POR = 250 µA 里 里 0.1 V

䗃ࠪ⭥⍱ IPOR 4 POR = 5.5 V 里 里 1 µA

䗃ޕ⅐঻䬱ᇊ
⁑ඇ (UVLO)

䰸٬⭥঻ VTHL 2, 8 VIN1 1.95 2.10 2.25 V

⻱┎ᇭᓖ VH 2, 8 里 里 0.20 里 V

䗷✝؍ᣔ⁑ඇ
(OTP)

⑙ᓖ→ڌ TOTPH 里 里 里 +135 里 °C

⻱┎ᇭᓖ TOTPHYS 里 里 里 +25 里 °C

䜘ᥟ㦑ಘ޵
(OSC)

䗃ࠪ仁⦷ fosc 9 里 1.6 2.0 2.4 MHz

੟ / ඇ⁑ࡦ᧗ڌ
(CTL)

䗃ޕ⭥঻
VIH 1, 7 EN1, EN2 ON 1.5 里 里 V

VIL 1, 7 EN1, EN2 OFF 里 里 0.4 V

䗃ޕ⭥⍱ IEN 1, 7 EN1, EN2 = 0 V −100 0 +100 nA

⭥䐟⁑ඇ

ᯝᰦ⭥Ⓚ⭥⍱ޣ
ICC1 8 EN1, EN2 = 0 V 里 0 1 µA

ICC1 2 EN1, EN2 = 0 V 里 0 1 µA

ᖵᵪᰦ⭥Ⓚ⭥⍱
(DC/DC)

ICC2 8 EN1 = VIN1, EN2 = 0 V

IO1 = 0 mA, VFB = VIN1

里 30 60
µA

ICC2 2 里 0 1

ᖵᵪᰦ⭥Ⓚ⭥⍱
(LDO)

ICC3 8 EN1 = 0 V, EN2 = VIN1

IO2 = 0 mA

里 10 18
µA

ICC3 2 里 60 120

ᐕ֌ᰦᰐ᭸⭥⍱
ICC4 8 EN1, EN2 = VIN1, 

VFB = 0.2 V

里 0.9 1.5 mA

ICC4 2 里 60 120 µA
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■ ḷ߶ᓄ⭘⭥䐟

*: ਟ䙊䗷ཆ䜘⭥䱫࠶঻ಘ R5 䈳㢲 VO1 Ⲵ䗃ࠪ⭥঻Ǆ

ㅖਧ 亩ⴞ 㿴Ṭ٬ ༷⌘

C1 䲦⬧⭥ᇩಘ 10 µF

C2 䲦⬧⭥ᇩಘ 4.7 µF

C3 䲦⬧⭥ᇩಘ 22 pF

C4 䲦⬧⭥ᇩಘ 4.7 µF

C5 䲦⬧⭥ᇩಘ
1 µF MB39C022J, MB39C022L

4.7 µF MB39C022G, MB39C022N

L1 ⭥ᝏಘ 2.2 µH

R3 ⭥䱫 1 MΩ 

R5 ⭥䱫 600 kΩ VO1 = 1.2 V *

R6 ⭥䱫 200 kΩ

VO1 = Vref ×
(R5 + R6)

= 0.3 V ×
(600 kΩ + 200 kΩ)

= 1.2 V
R6 200 kΩ

EN2

VIN2

VOUT2

POR

GND2 FB

EN1

VIN1

LX

GND1

VO1

VIN

POR

EN2

EN1

C4

C5

C2

C1

L1

R6

R3 C3R5

VO2
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■ ᓄ⭘ㅄ䇠

Ԧ䘹ᤙݳ [1]

䘹ᤙ DC/DC ⭘ཆ䜘⭥ᝏಘ
䈕 IC ֯⭘ 2.2 µH Ⲵ⭥ᝏ䘋㹼䇮䇑 ᰘ̍൘ᇎ⧠ᴰ֣ᐕ֌Ǆ㤕䘹ᤙབྷҾ 2.2 µH Ⲵ٬ 䛓̍Ѹ䍏䖭ⷜᘱᰦⲴ䗷ߢ / лߢਈབྷǄ㤕

䘹ᤙሿҾ 2.2 µH Ⲵ٬ ⊦̍⌒⭥঻ਈབྷǄ

↓ᑨᐕ֌ᶑԦл ⭥̍ᝏಘⲴ価઼⭥⍱仍ᇊ٬ᓄབྷҾ LX ጠ٬⭥⍱ ᓄ̍ቭ䟿䘹ᤙᴰሿⲴ DC ⭥䱫Ǆ( Ѫᨀ儈᭸⦷ ᧘̍㦀֯⭘

100 mΩ ԕлⲴ⭥䱫Ǆ)

᤹ԕлޜᔿ䇑㇇ LX ጠ٬⭥⍱ IPKǄ

L : ཆ䜘⭥ᝏ٬

IOUT : 䍏䖭⭥⍱ (DC)

VIN : ⭥Ⓚ⭥঻

VOUT : 䗃ࠪ䇮ᇊ⭥঻

D : ᔰޣঐオ∄ ( = VOUT/VIN)

fosc : ᔰޣ仁⦷ (2.0 MHz)

ֻ ) VIN = 3.7 V, VOUT = 1.2 V, IOUT = 0.6 A, L = 2.2 µH, fosc = 2.0 MHz ᰦ

᤹ԕлޜᔿ䇑㇇ጠ٬⭥⍱ᴰབྷ٬ IPKǄ

䘹ᤙ I/O ⭥ᇩಘ
• 䗃ࠪ⊦⌒⭥঻ѫ㾱⭡䗃ࠪ⭥ᇩㅹ᭸Ѣ㚄⭥䱫 (ESR) ᕅ䎧ˈަ ٬Ѫ⭥⍱ਈॆ䟿о ESR ٬ѻ〟Ǆ㘼䗃ࠪ⭥ᇩሩ DC/DC 䖜ᦒ

ಘԦަっᇊᙗӗ⭏ᐘབྷᖡ૽Ǆഐ↔ D̍C/DC 䗃ࠪ⭥ᇩಘѝ ส̍ᵜ᧘㦀 C2 = 4.7 µF ն̍⊦⌒⭥঻ᡀѪ䰞仈ᰦ ਟ̍䙊䗷䟷⭘

བྷҾ䈕٬Ⲵ⭥ᇩಘ֌Ѫ䀓ߣ᧚ᯭǄ 

• ሩҾ DC/DC Ⲵ VIN1/VIN2 䗃ޕ⭥ᇩಘ Ѫ̍ᣁࡦ⊦⌒⭥⍱ᕅ䎧Ⲵᦏཡ ᓄ̍䘹ᤙ ESR 䖳վⲴ⭥ᇩಘǄ↔ཆ Ѫ̍䱽վ DC/DC

઼ LDO ੟ࣘᰦⲴ䗷ߢ ᧘̍㦀䗃ޕ⭥ᇩಘ C1 ઼ C4 ѝ֯⭘བྷර䲦⬧⭥ᇩಘǄ᧘㦀٬Ѫ C1 = 10 µF, C4 = 4.7 µFǄ

Ҿ⭥ᇩಘ㊫රޣ •

֯⭘䲦⬧⭥ᇩ֌Ѫ䗃ޕ / 䗃ࠪ⭥ᇩ ᰒ̍ਟ䱽վ ESR ٬ ৸̍ᴹ࡙Ҿ DC/DC 䖜ᦒ⭥䐟ⲴሿරॆǄնᱟ ⭡̍Ҿ⭥Ⓚ⭥䐟ҏᱟਁ

✝Ⓚ 䚯̍֯ݽ⭘⑙ᓖ⢩ᙗѪ F (−80% ∼ +20%) Ⲵ⭥ᇩಘǄ᧘㦀֯⭘⑙ᓖ⢩ᙗѪ B (±10% ∼ ±20%) Ⲵ⭥ᇩಘǄ

а㡜⭥䀓⭥ᇩಘ ESR 䖳儈 ᓄ̍䚯֯ݽ⭘Ǆ

䫭⭥ᇩಘᴹࣙҾ䱽վ ESR ն̍ࠪ⧠᭵䳌ᰦ ᆈ̍൘ਁ⭏⸝䐟Ⲵ㕪⛩ 䶎̍ᑨড䲙Ǆ֯ ⭘䫭⭥ᇩಘᰦ ᧘̍㦀֯⭘ᑖ؍䲙эⲴ⭥ᇩ

ಘǄ

IPK = IOUT +
VIN − VOUT

×
D

×
1

= IOUT +
(VIN − VOUT) × VOUT

L fosc 2 2 × L × fosc × VIN

IPK = IOUT +
 (VIN − VOUT) × VOUT

 = 0.6 A +
 (3.7 V − 1.2 V) × 1.2 V

 = 0.69 A
2 × L × fosc × VIN 2 × 2.2 µH × 2 MHz × 3.7 V
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[2] DC/DC 䗃ࠪ⭥঻䇮ᇊ

䈕 IC Ⲵ䗃ࠪ⭥঻ VO1 ਆߣҾཆ䜘⭥䱫࠶঻ಘ R5 ઼ R6Ǆ⌘᜿ C3 ᱟᰘ൘ᨀ儈っᇊᙗ㘼֯⭘Ⲵ⭥ᇩಘǄ㤕 C3 ֯⭘ 22 pF Ⲵ

⭥ᇩಘ Ǆߥ䘲⭘Ҿᡰᴹᛵࡉ̍

[3] к⭥༽ս (POR)

R3 ઼ R4 ᱟ POR (4-pin) Ⲵк᣹⭥䱫ǄR3 ᡆ R4 享᧕䱫٬Ѫ 1 MΩ Ⲵ⭥䱫 㤕̍ R3 ᧕ 1 MΩ ⭥䱫㘼ᛜオ R4 ᰦ к̍⭥༽ս

(POR) 䘎᧕ VIN ˗㤕 R4 ᧕ 1 MΩ ⭥䱫㘼ᛜオ R3 ᰦ к̍⭥༽ս (POR) 䘎᧕ VO1Ǆ

唈䇔䇮㖞Ѫӵ R3 䴰㾱 1 MΩ Ⲵ⭥䱫 ᛜ̍オ R4Ǆ

[4] ᇩ䲀࣏㙇 / ᷀࠶✝

DC/DCᵜ䓛ާᴹ䖳儈᭸⦷ ᰐ̍䴰㘳㲁Ǆ❦㘼 ⭡̍Ҿ LDOަപᴹ᭸⦷ᦏ㙇ˈ֯ ަᡀѪ⴨ᖃབྷⲴਁ✝ⓀǄഐ↔ 䈕̍ IC൘儈⭥Ⓚ

⭥Ⓚǃ儈䍏䖭ǃ վ LDO 䗃ࠪ⭥঻ᡆ儈⑙֯⭘ᰦ 䴰̍㾱㘳㲁᷀࠶Ǆ

᤹ԕлޜᔿਟབྷᾲ㇇ࠪ޵䜘ᦏ㙇 (PC)Ǆ

PC = PC1 + PC2 = IO1
2 × (RDC + D × RONP + (1 − D) × RONN) + IO2 × Vdrop 

PC1 : DC/DC ሬ䙊ᦏ㙇

PC2 : LDO ሬ䙊ᦏ㙇

RDC : ཆ䜘⭥ᝏಘⲴѢ㚄⭥䱫 ( ᧘㦀 <100 mΩ)

D : ᔰޣঐオ∄ (= VOUT/VIN)

RONP : 㖞޵ P-ch ᔰޣ FET 䱫ᣇ

RONN : 㖞޵ N-ch ᔰޣ FET 䱫ᣇ

IO1 : DC/DC 䍏䖭⭥⍱

IO2 : LDO 䍏䖭⭥⍱

Vdrop : LDO ⭥঻ᐞ

к䘠ޜᔿ㺘⽪ሬ䙊ᦏ㙇Ǆ޵䜘ᦏ㙇ਖཆवਜ਼ᔰޣᦏ㙇઼᧗ࡦ⭥䐟ᦏ㙇 ն̍оሬ䙊ᦏ㙇∄䖳䎧ᶕ ᗞ̍н䏣䚃 ਟ̍ᘭ⮕н䇑Ǆ

Ҿޣ PC1 ᓄ̍㘳㲁儈⑙ǃ儈䍏䖭ᰦⲴᛵߥ (VIN = 3.7 V, VO1 = 1.2 V, IO1 = 0.6 A, Ta = +70°C)Ǆ䘉䟼 ส̍Ҿ "MOS FET ON ⭥

䱫 - ⧟ຳ⑙ᓖ⢩ᙗ " Ⲵമ㺘 R̍ONP ≈ 0.4 Ω  ̍RONN ≈ 0.3 ΩǄPC1 = 156 mWǄ  

Ҿޣ PC2 ᓄ̍㘳㲁վ䗃ࠪ⭥঻ (MB39C022N)ǃ儈⑙ǃ儈䍏䖭ᰦⲴᛵߥ (VIN = 3.7 V, VO2 = 1.2 V, IO2 = 0.3 A, Ta = +70°C)Ǆ

䘉䟼 P̍C2 = 0.75 WǄ⌘᜿ PC2 > PC1Ǆ

Ӿ " ᇩ䲀࣏㙇 - ⧟ຳ⑙ᓖ⢩ᙗ " Ⲵമ㺘ⴻࠪ ⧟̍ຳ⑙ᓖ Ta = +70°C ᰦⲴᴰབྷᇩ䲀࣏㙇Ѫ 1.4 W 䜘ᦏ㙇ᓄվҾᴰབྷᇩ䲀̍޵

࣏㙇Ǆ

VO1 = Vref ×
R5 + R6

 = 0.3 V ×
600 kΩ + 200 kΩ

 = 1.2 V
R6 200 kΩ

R6

R5

VO1

 6  FB

MB39C022 
C3

-

+  
Vref 

(0.3 V)
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[5] ⭥䐟ᶯᐳተ䇮䇑⽪ֻ

ሶ MB39C022 ⢙⨶䝽㖞ࡠঠࡧ⭥䐟ᶯ (PCB) ᰦ 䴰̍㾱䚥ᆸԕлࠐᶑสᵜ䇮䇑ᯩ䪸 :

• MB39C022 สᵜᐳተⲴ GND ✺ⴈࡦ֌ѝ ᓄ̍࠶Ѫ AGND ( ⁑ᤏ᧕ൠ ) ઼ PGND ( ⭥Ⓚ᧕ൠ ) є⿽᧕ൠᕅ㝊Ǆ䙊䗷࠶ᔰ᧕

ൠ ਟ̍ሶ LDO 䗃ࠪᰦⲴᔰޣ仁⦷ಚ༠ᣁࡠࡦᴰሿ䲀ᓖǄ

• 䗃ޕ⭥ᇩಘ C1 ઼ C4 ᓄ䝽㖞൘ VIN1 ઼ PGND ԕ৺ VIN2 ઼ AGND єᕅ㝊Ⲵ㠣䘁༴Ǆྲ PCB ᶯкᴹ⭥Ⓚቲ઼ GND ቲ

ᰦ ᓄ̍൘䈕⭥ᇩಘᕅ㝊䱴䘁䇮㖞䙊ᆄǄ

• ⭡Ҿᵜ IC о䗃ޕ⭥ᇩಘ (C1)ǃ䗃ࠪ⭥ᇩಘ (C2)ǃཆ䜘⭥ᝏಘ (L1) ѻ䰤⍱㓿䖳བྷⲴ AC ⭥⍱Ǆ  

䘉ӋݳԦቭ䟿≷൘䈕IC䱴䘁ԕ㕙ሿ䘉ӋݳԦᡰঐⲴᙫփ⧟⍱䶒〟Ǆ↔ཆ 䘉̍ӋݳԦᓄ䍤㻵൘਼а䶒 ਟ̍н֯⭘䙊ᆄⴤ᧕ᐳ

㓯Ǆᐳ㓯ᰦ䟷⭘ᇭ㘼⸝Ⲵⴤ㓯 ( ᧘㦀⇿ቲ䟷ਆа⿽ᐳ㓯ᯩᔿ )Ǆ

• ⭥ᇩ C1 ઼ C2 Ⲵ䘄എㄟᓄ䳶ѝ䘎᧕ࡠ PGND ቲǄ

• LDO 䗃ޕ⭥ᇩ C4 ઼䗃ࠪ⭥ᇩ C5 ᓄ䈕䘎᧕ࡠ AGND ቲǄ

• ⁑ᤏ᧕ൠቲ઼⭥Ⓚ᧕ൠቲᓄ䙊䗷⛩䘎᧕൘а䎧Ǆ

• ަԆؑਧ (EN1, EN2, FB) ᓄ৲㘳 AGND ᒦ䴰㾱 AGND ቲ䳄⿫Ǆ

• VO1 ᕅ㝊઼ VO1 ᕅ㝊৽侸㓯ᓄቭ䟿䶐䘁䗃ࠪ⭥ᇩ (C2) 䱴䘁Ǆ⭡Ҿ৽侸⭥䱫઼ FB ᕅ㝊ᶱ᱃ਇࡠᒢᢠ ഐ̍↔ ᐳ̍㓯ᓄቭ䟿䘌

⿫䈕 IC Ⲵ LX ᕅ㝊Ǆ

• ൘ᵜ IC 䍤㻵䶒к䇮㖞 GND ቲǄѪ൘ SON-10 ሱ㻵ѝᴹ᭸ᮓ✝ ᧘̍㦀൘ᮓ✝ෛⲴ✺ⴈ䜘࠶䇮㖞ᮓ✝ᆄǄ

IC ֻ⽪Ԧ䝽㖞ݳ

AGNDAGNDAGND

PGND

PGND

VIN2VIN2VIN2

VIN1VIN1VIN1

C4C4C4

C2C2C2

C1C1C1

R6R6R6R5R5R5

L1

C5C5C5C5

VO2VO2

VO1

PGND ቲ

AGND ቲ
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■ ḷ߶ᐕ֌⢩ᙗ

( ԕл⢩ᙗ⽪ֻѪ "■ ḷ߶ᓄ⭘⭥䐟 " 䘎᧕ᰦⲴ⢩ᙗ⽪ֻǄ )

(1) DC/DC 䖜ᦒ᭸⦷

(2) DC/DC 䍏䖭䈳ᮤ⦷

0

10

20
30

40

50

60

70
80

90

100

0.001 0.01 0.1 1

VIN = 3.7 V

VIN = 4.3 V

VIN = 5.5 V

CH1 ⍻䈅ᶑԦ :
EN1 = VIN; EN2 = 0 V

VO1 = 1.2 V; C1 = 10 µF; C2 = 4.7 µF

䍏䖭⭥⍱⢩ᙗ IO1 (A)

䖜
ᦒ
᭸
⦷

η
 (

%
)

1.1

1.12

1.14

1.16

1.18

1.2

1.22

1.24

1.26

1.28

1.3

0 0.2 0.4 0.6

VIN = 3.7 V
VIN = 4.3 V
VIN = 5.5 V

CH1 ⍻䈅ᶑԦ :
EN1 = VIN; EN2 = 0 V

VO1 = 1.2 V; C1 = 10 µF; C2 = 4.7 µF

䍏䖭⭥⍱⢩ᙗ IO1 (A)

䗃
ࠪ
⭥
঻

V
O

1
 (

V
)
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(3) DC/DC 㓯ᙗ䈳ᮤ⦷

(4) DC/DC ᔰޣ⌒ᖒ

1.1

1.12

1.14

1.16

1.18

1.2

1.22

1.24

1.26

1.28

1.3

3.2 3.7 4.2 4.7 5.2

IO1 = 0 mA
IO1 = 300 mA
IO1 = 600 mA

CH1 ⍻䈅ᶑԦ :
EN1 = VIN; EN2 = 0 V

VO1 = 1.2 V; C1 = 10 µF; C2 = 4.7 µF

䗃ޕ⭥঻ VIN (V)

䗃
ࠪ
⭥
঻

V
O

1
 (

V
)

500 ns/div

VLx

5 V/div

ILx

100 mA/div

VO1

20 mV/div

VO2

20 mV/div

CH1 ⍻䈅ᶑԦ :
EN1 = EN2 = VIN = 3.7 V; 

VO1 = 1.8 V; IO1 = 250 mA; C1 = 10 µF; C2 = 4.7 µF

VO2 = 3.3 V; IO2 = 150 mA; C4 = C5 = 4.7 µF
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(5) LDO 䍏䖭䈳ᮤ⦷

(6) LDO 㓯ᙗ䈳ᮤ⦷

0

3.2

3.22

3.24

3.26

3.28

3.3

3.32

3.34

3.36

3.38

3.4

0.05 0.1 0.15 0.2 0.25 0.3

VIN = 3.7 V

VIN = 4.3 V

VIN = 5.5 V

MB39C022G Ⲵ CH2 ⍻䈅ᶑԦ :
EN2 = VIN; EN1 = 0 V

VO2 = 3.3 V; C4 = C5 = 4.7 µF

䍏䖭⭥⍱ IO2 (A)

䗃
ࠪ
⭥
঻

V
O

2
 (

V
)

3.4

3.38

3.36

3.34

3.32

3.3

3.28

3.26

3.24

3.22

3.2

3.6 4.1 4.6 5.1

IO2 = 0 mA

IO2 = 120 mA

IO2 = 300 mA

MB39C022G Ⲵ CH2 ⍻䈅ᶑԦ :
EN2 = VIN; EN1 = 0 V

VO2 = 3.3 V; C4 = C5 = 4.7 µF

䗃ޕ⭥঻ VIN  (V)

 䗃
ࠪ
⭥
঻

V
O

2
 (

V
)
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(7) LDO ಚ༠ᣁࡦ∄ (PSRR)

(8) DC/DC 䍏䖭ⷜᘱ䈳ᮤ⦷

P
S

R
R

 (
d

B
)

10

VIN = 3.7 V

VIN = 4.3 V

100 1000 10000 100000 1000000

0

-10

-20

-30

-40

-50

-60

-70

-80

-90

MB39C022G Ⲵ CH2 ⍻䈅ᶑԦ :
EN2 = VIN = 3.7 V; EN1 = 0 V

VO2 = 3.3 V; IO2 = 100 mA; C1 = C4 = 0 µF

仁⦷ (Hz)

IO1 = 10 mA ~ 400 mA

IO2 = 150 mA

100 µs/div

T

IO1

500 mA/div

VO2

20 mV/div

VO1

100 mV/div

⍻䈅ᶑԦ :
VIN = EN1 = EN2 = 3.7 V; VO1 = 1.2 V; C1 = 10 µF; C2 = 4.7 µF; VO2 = 3.3 V; C4 = C5 = 4.7 µF

CH1 䍏䖭ⷜਈ⌒ᖒ
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(9) DC/DC Power MOS FET ሬ䙊䱫ᣇ

0.6

P-ch

N-ch

0.5

0.4

0.3

0.2

0.1

0.0

0.6

0.5

0.4

0.3

0.2

0.1

0.0

0.6

0.5

0.4

0.3

0.2

0.1

0.0

2.0 3.0 4.0 5.0 6.0

-50 0 50 100

-50 0 50 100

VIN = 3.7 V

VIN = 5.5 V

VIN = 3.7 V

VIN = 5.5 V

䗃ޕ⭥঻ VIN (V) ⧟ຳ⑙ᓖ Ta ( °C)

N-ch MOS FET ሬ䙊䱫ᣇ - ⧟ຳ⑙ᓖ 

⧟ຳ⑙ᓖ Ta ( °C)

MOS FET ሬ䙊䱫ᣇ - 䗃ޕ⭥঻ P-ch MOS FET ሬ䙊䱫ᣇ - ⧟ຳ⑙ᓖ

P
-c

h
 M

O
S

 F
E

T
ሬ
䙊
䱫
ᣇ

R
O

N
 (

Ω
)

M
O

S
 F

E
T
ሬ
䙊
䱫
ᣇ

R
O

N
 (

Ω
)

N
-c

h
 M

O
S

 F
E

T
ሬ
䙊
䱫
ᣇ
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■ ᓄ⭘⭥䐟⽪ֻ

ֻ 1 (VIN1 = VIN2)

 䳶ѝ䘎᧕ VIN1 ઼ VIN2 ਾ ሶ̍ POR к᣹ࡠ VINǄ

ֻ 2 (VIN2 = VO1)

• ሶ VIN2 䘎᧕ࡠ VO1 ሶ̍ POR к᣹ࡠ VINǄ

• ሶ DC/DC 䗃ࠪ䘎᧕ࡠ LDO ⭥Ⓚ ਟ̍ሶ LDO ᭸⦷䇮ѪᴰབྷǄ

• ᴰབྷ DC/DC 䗃ࠪ⭥⍱ (= IO1) ⭡ VIN2 䗃ޕ⭥⍱ (≈ IO2) 䘋㹼䲀ࡦǄ

EN2

VIN2

VOUT2

POR

GND2 FB

EN1

VIN1

LX

GND1

POR

EN2

EN1

C4

C5

C2

C1

L1

R5

R3 C3R6

VO1
 IO1 ≤ 6代代 mA

VO2
IO2 ≤ 300 mA

(MB39C022)

VIN

EN2

VIN2

VOUT2

POR

GND2 FB

EN1

VIN1

LX

GND1

POR

EN2

EN1

C4

C5

C2

C1

L1

R5

R3 C3R6

VO1

IO1 ≤ 600 mA - IO2

VO2

IO2 ≤ 300 mA

(MB39C022)

VIN
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ֻ 3 (POR ԕ৺ RC ᔦ䘏䘋㹼䙊䚃᧗ࡦ )

• EN1 ⭡ RC ᔦ䘏䘋㹼᧗ࡦ E̍N2 ⭡ POR 䗃ࠪ䘋㹼᧗ࡦǄ

• ণ֯⋑ᴹ MCU ؑਧ ҏ̍ਟ᧗ࡦ਴䙊䚃Ǆ

EN2

VIN2

VOUT2

POR

GND2 FB

EN1

VIN1

LX

GND1

POR

C4

C5

C2

C1

L1

R6

R3

C3

VO1

IO1 ≤ 600 mA

VO2

IO2 ≤ 300 mA

(MB39C022)

R5

100 kΩ

1 µF

VIN

 ≤IO1 ≤ 600 mA

VIN

VO1

(1.2 V)

VO2

(1.8 V)

ta tb

VUVLO

Vth(POR)

tc

td

ᰦᒿമ

੟ࣘᰦⲴ᧗ࡦ
ta: RC ᔦ䘏ᰦ䰤 ( ᖃ VIN = 3.7 V, R = 100 kΩ, C = 1 µF ᰦ ᔦ̍䘏ᰦ䰤Ѫ 28 ms)

tb: POR ᤱᰦ䰤؍ ( പᇊѪ 66 ms)

ࡦᰦⲴ᧗→ڌ
tc, td: ഐ޵䜘᭮⭥⭥䐟઼䗃ࠪ䍏䖭㘼ᔲǄ
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■ ֯⭘⌘᜿һ亩

1. 䇮ᇊᶑԦнਟ䎵ࠪᴰབྷ仍ᇊ٬

㤕ሩॺሬփಘԦᯭ࣐䎵ࠪ㔍ሩᴰབྷ仍ᇊ٬Ⲵ䍏㦧 ( ⭥঻ǃ⭥⍱ǃ⑙ᓖㅹ ) ਟ̍㜭ሩॺሬփಘԦ䙐ᡀ≨ѵᙗᦏൿǄഐ↔ ⌘̍᜿

਴亩ⴞн㾱䎵ࠪަ仍ᇊ٬Ǆ

2. ൘᧘㦀ᐕ֌ᶑԦл֯⭘

᧘㦀൘᧘㦀ᐕ֌ᶑԦл᫽֌Ǆ

䎵ࠪ᧘㦀ᐕ֌ᶑԦⲴ֯⭘ᴹᰦՊѕ䟽ᖡ૽ಘԦⲴਟ䶐ᙗǄ

䲔⭥≄⢩ᙗ䜘࠶਴৲ᮠѝᤷᇊⲴ٬ԕཆ ⭥̍≄⢩ᙗⲴḷ〠٬൘᧘㦀ᐕ֌ᶑԦл᡽㜭ᗇ؍ࡠ䇱Ǆ

3. 䇮䇑ঠࡧ⭥䐟ᶯⲴ᧕ൠ㓯ᰦˈᓄ㘳㲁ޡޜ䱫ᣇǄ

4. 䟷ਆ䱢䶉⭥᧚ᯭ

㖞൘޵ LX ᕅ㝊޵Ⲵ ESD ᣔ࣏㜭ᕪབྷǄ؍ᣔнྲަԆᕅ㝊Ⲵ؍

LX ᕅ㝊 : 150 V (MM)ǃ1500 V (HBM) ˗ަԆᕅ㝊 : 200 V (MM)ǃ2000 V (HBM)Ǆ

֯⭘ᐢ䟷ਆ䱢䶉⭥᧚ᯭⲴᇩಘᡆާᴹሬ⭥ᙗⲴᇩಘᆈ᭮ॺሬփǄ

֯ˈ䐟ᶯᰦ⭥ࡦᡆᩜ䘀䍤⡷ਾⲴঠ㇑؍ ⭘ሬ⭥ᙗव㻵ᡆᇩಘǄ

ሶᐕ֌ਠǃᐕާ઼⍻䟿Ԛಘ᧕ൠǄ

൘᫽֌ӪઈⲴ䓛փ઼᧕ൠѻ䰤 Ѣ̍㚄 250 kΩ ∼ 1 MΩ ⭥䱫ਾ᧕ൠǄ

5. यᯭ࣐䍏⭥঻࠷

ᯭ࣐վҾ -0.3 V Ⲵ䍏⭥঻ᰦ ਟ̍㜭Պ֯ಘԦⲴᇴ⭏Ღփ㇑੟ࣘᒦሬ㠤䈟ࣘ֌Ǆ
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■ 䇒䍝රਧ

රਧ ሱ㻵 ༷⌘

MB39C022GPN

ກሱ SON, 10 㝊

(LCC-10P-M04)

MB39C022JPN

MB39C022LPN

MB39C022NPN
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■ ᭟ᤱ RoHS ᤷԔⲴ䍘䟿㇑⨶ ( ᰐ䫵૱ )

 ᑖ "E1" Ⲵᇼ༛䙊ॺሬփⲴ LSI ӗ૱᭟ᤱ RoHS ᤷԔ 䚥̍ᆸޣҾ䫵ǃ䭹ǃ≤䬦ǃޝԧ䬜ԕ৺⢩ᙗⓤ㌫䳮⟳ࡲ PBB ઼ PBDE

Ⲵḷ߶Ǆ

ሩҾㅖਸ䈕ḷ߶Ⲵӗ૱ ൘̍රਧⲴᵛቮ㔰 "E1" ࣐ԕ㺘⽪Ǆ
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■ ሱ㻵ቪረ

䇯䰞ԕл URL 㧧ਆᴰᯠሱ㻵ቪረ :
http://edevice.fujitsu.com/package/en-search/

10-pin plastic SON Lead pitch 0.50 mm

Package width ×

package length
3.00 mm × 3.00 mm

Sealing method Plastic mold

Mounting height 0.75 mm MAX

Weight 0.018 g

10-pin plastic SON

(LCC-10P-M04)

(LCC-10P-M04)

C 2008-2010  FUJITSU  SEMICONDUCTOR  LIMITED  C10004S-c-1-3

INDEX AREA

(.118±.004)

3.00±0.10

(.067±.004)
3.00±0.10

(.118±.004)
1.70±0.10

2.40±0.10

(.094±.004)

0.50(.020)

TYP

1PIN CORNER
(C0.30(C.012))

MAX
0.75(.030)

0.15(.006)

(.016±.004)

0.40±0.10

(.010±.001)

0.25±0.03

1 5

10 6

0.05(.002)

(.000 )
0.00 –0.00

+0.05

–.000
+.002

Dimensions in mm (inches).
Note: The values in parentheses are reference values.
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MEMO



MB39C022

FUJITSU SEMICONDUCTOR LIMITED
Nomura Fudosan Shin-yokohama Bldg. 10-23, Shin-yokohama 2-Chome,

Kohoku-ku Yokohama Kanagawa 222-0033, Japan

Tel: +81-45-415-5858

http://jp.fujitsu.com/fsl/en/

㚄㌫ᡁԜ :

North and South America

FUJITSU SEMICONDUCTOR AMERICA, INC.

1250 E. Arques Avenue, M/S 333

Sunnyvale, CA 94085-5401, U.S.A.

Tel: +1-408-737-5600   Fax: +1-408-737-5999

http://us.fujitsu.com/micro/

Europe

FUJITSU SEMICONDUCTOR EUROPE GmbH

Pittlerstrasse 47, 63225 Langen, Germany

Tel: +49-6103-690-0 Fax: +49-6103-690-122

http://emea.fujitsu.com/semiconductor/

Korea

FUJITSU SEMICONDUCTOR KOREA LTD.

902 Kosmo Tower Building, 1002 Daechi-Dong,

Gangnam-Gu, Seoul 135-280, Republic of Korea

Tel: +82-2-3484-7100 Fax: +82-2-3484-7111

http://kr.fujitsu.com/fsk/

Asia Pacific

FUJITSU SEMICONDUCTOR ASIA PTE. LTD.

151 Lorong Chuan,

#05-08 New Tech Park 556741 Singapore

Tel : +65-6281-0770 Fax : +65-6281-0220

http://www.fujitsu.com/sg/services/micro/semiconductor/

FUJITSU SEMICONDUCTOR SHANGHAI CO., LTD.

Rm. 3102, Bund Center, No.222 Yan An Road (E),

Shanghai 200002, China

Tel : +86-21-6146-3688 Fax : +86-21-6335-1605

http://cn.fujitsu.com/fss/

FUJITSU SEMICONDUCTOR PACIFIC ASIA LTD.

10/F., World Commerce Centre, 11 Canton Road,

Tsimshatsui, Kowloon, Hong Kong

Tel : +852-2377-0226 Fax : +852-2376-3269

http://cn.fujitsu.com/fsp/

㿴Ṭ㤕ᴹਈࣘˈᚅнਖ㹼䙊⸕ǄⅢҶ䀓䈖㓶ؑ᚟ˈ䈧㚄㌫਴ൠⲴ࠶᭟ᵪᶴǄ

⡸ᵳᡰᴹ
ᵜ᡻޼Ⲵ䇠䖭޵ᇩྲᴹਈࣘˈᚅнਖ㹼䙊⸕Ǆ
ᔪ䇞⭘ᡧ䇒䍝ݸࡽ૘䈒䬰୞ԓ㺘Ǆ
ᵜ᡻޼䇠䖭Ⲵؑ᚟ˈ䈨ྲ࣏㜭ᾲ㾱઼ᓄ⭘⭥䐟⽪ֻˈӵ֌৲㘳Ǆᰘ൘䈤᰾ FUJITSU SEMICONDUCTOR ॺሬփಘԦⲴ֯

⭘ᯩ⌅઼᫽֌⽪ֻˈሩҾަ֯⭘ᡆᙗ㜭ˈ FUJITSU SEMICONDUCTOR нڊԫօ؍䇱Ǆ FUJITSU SEMICONDUCTOR

н؍䇱֯⭘ᵜ᡻޼ᡰ䖭ؑ᚟ᡰ㧧Ⲵᙗ㜭઼㔃᷌ˈнቡԫօһ亩؍ࠪڊ䇱ǃᶑԦǃ䱸䘠ᡆᶑⅮˈ⭘ᡧ㠚㹼ሩ֯⭘䈕ؑ᚟᢯
ᣵޘ䜘仾䲙઼䍓ԫˈሩสҾк䘠ؑ᚟Ⲵ֯⭘ᕅ䎧Ⲵԫօ䍓ԫᡆᦏཡˈ FUJITSU SEMICONDUCTOR ᾲн᢯ᣵǄ

ᵜ᡻޵޼Ⲵԫօᢰᵟؑ᚟ व̍ᤜ࣏㜭ӻ㓽઼⭥䐟മ н̍ᓄ㻛⨶䀓Ѫᱟሩ⭘ᡧ֯⭘ᡆ㹼֯ FUJITSU SEMICONDUCTOR ᡆ

ަԆԫօㅜйᯩⲴу࡙ᵳǃ㪇֌ᵳㅹԫօ⸕䇶ӗᵳԕ৺ަԆᵳ࡙Ⲵ䇨ਟˈ⭘ᡧሩк䘠ᵳ࡙нӛᴹԫօӗᵳ઼࡙⳺Ǆ
FUJITSU SEMICONDUCTOR ҏн؍䇱֯⭘䈕ؑ᚟нᆈ൘ץ⣟ԫօㅜйᯩⲴ⸕䇶ӗᵳᡆަԆᵳ࡙Ⲵਟ㜭Ǆഐ⭘ᡧ֯⭘䈕

ؑ᚟ᕅ䎧Ⲵᴹץޣ⣟ㅜйᯩⲴ⸕䇶ӗᵳᡆަԆᵳ࡙Ⲵ㍒䎄ᡆ䇹䇬ˈ FUJITSU SEMICONDUCTOR н᢯ᣵԫօ䍓ԫǄ

ᵜ᡻޼ӻ㓽Ⲵӗ૱ᰘ൘Ѫа㡜⭘䙄㘼䇮䇑ǃᔰਁ઼ࡦ䙐ˈवᤜа㡜Ⲵᐕъ֯⭘ǃ䙊ᑨ࣎֯ޜ⭘ǃњӪ֯⭘઼ᇦᓝ֯⭘˗
㘼䶎⭘Ҿԕл亶ฏⲴ䇮䇑ǃᔰਁ઼ࡦ䙐 (1) ֯⭘ѝդ䲿⵰㠤ભ仾䲙ᡆড䲙ˈ㤕н࣐ԕ⢩↺儈ᓖᆹ؍ޘ䳌ˈᴹਟ㜭ሬ㠤ሩޜ

Շӗ⭏ডᇣˈ⭊㠣ⴤ᧕䙐ᡀ↫ӑǃӪ䓛Քᇣǃѕ䟽⢙䍘ᦏཡᡆަԆᦏཡ ( ণṨ䇮ᯭⲴṨ৽ᓄ᧗ࡦǃ㡚オ伎㹼᧗ࡦǃオѝӔ

䙊᧗ࡦǃޡޜӔ䙊᧗ࡦǃ५⭘㔤㌫⭏ભ㌫㔏ǃṨ↖ಘ㌫㔏Ⲵሬᕩਁሴ᧗ࡦ )ˈ(2) 䴰㾱ᶱ儈ਟ䶐ᙗⲴᓄ⭘亶ฏ ( ∄ྲ⎧ᓅѝ

䖜ಘ઼Ӫ䙐ছᱏ )Ǆ

኎Ҿ൘к䘠亶ฏ֯޵⭘䈕ӗ૱㘼ᕅ䎧Ⲵ⭘ᡧ઼ / ᡆㅜйᯩⲴԫօ㍒䎄ᡆᦏཡˈFUJITSU SEMICONDUCTOR н᢯ᣵԫօ

䍓ԫǄ
ॺሬփಘԦᆈ൘аᇊⲴ᭵䳌ਁ⭏ᾲ⦷Ǆ䈧⭘ᡧሩಘԦ઼䇮༷䟷ਆ߇։䇮䇑ǃ⎸䱢䇮䇑ǃ䗷⍱䱢ᣔˈަԆᔲᑨ᫽֌䱢ᣔ᧚
ᯭㅹᆹޘ䇮䇑ˈ؍䇱ণ֯൘ FUJITSU SEMICONDUCTOR ॺሬփಘԦਁ⭏᭵䳌ⲴᛵߥлˈҏнՊ䙐ᡀӪ䓛Քᇣǃ⽮Պᦏ

ᇣᡆ䟽བྷᦏཡǄ
ᵜ᡻޵޼䇠䖭Ⲵԫօӗ૱Ⲵࠪਓ / ਁᐳਟ㜭䴰㾱ṩᦞᰕᵜཆ≷৺ཆ䍨㇑⨶⌅઼ / ᡆ㖾ഭࠪਓ㇑⨶⌅ᶑֻ࣎⨶ᗵ㾱Ⲵ᡻㔝Ǆ

ᵜ᡻޵޼䇠䖭Ⲵޜਨ਽〠઼୶ḷ਽〠ᱟ਴њޜਨⲴ୶ḷᡆ⌘޼୶ḷǄ

㕆䗁 : 䬰୞׳䘋䜘
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