ROHM Datasheet

SEMICONDUCTOR

45V ~ 28V AAh 1.0 AMOSFET NjE
1ch FEHIEFE E DC/DC O/ —4

BD9E105FP4-Z
M= EREN

BD9E105FP4-Z [£{& ON 410 /\J7—MOSFET # N L m ANEEEEHE: 45V1t028.0V

1= 1ch REARHREE DC/DC OV /IN—42 TF, BARE— m HAOEEEHHE: Vinx0.1 or 0.7 V to Vinx0.8 V
FHIfENZ LY, BERTOMENREINS 0D, FHEE m HAER: 1 A (Max)

BHFMA-VERICRETY, BHEBERNB LA B XA vF TR 500 kHz (Typ)

LY bE—FHIEAKXZRALTEY., NIV TF—T% ® High Side FET ON $&#1: 165 mQ (Typ)

BRAT5ZELT. BLVENEEZESL. PCBEDT Y F B Low Side FET ON #&#i: 95 mQ (Typ)

T brENESLLET, B vy MO UBRRER: 3 pA (Typ)

m E{EERLRFEIIRE: 55 A (Typ)
BE

B 1ch R#AEFHEEE DCDC O /N —4 nNybr—o W (Typ) x D (Typ) x H (Max)

B BRERE— FH)E TSOT23-6L 2.8 mm x 2.92 mm x 0.95 mm

B 3hE 80 % (@lout =10 mA, Vin=24V, Vour=5V)

B IRFEERNE

B BAEERE (OVP)

m BERRE (OCP)

m BFERRE (SCP)

B REREREE (TSD)

B EAAEEREERLE (UVLO)

B ST EA A —FETRE TSOT23-6L

B TSOT23-6L /XwiH5—o

A&

B EYMRE (TF7aY, ABELLY)
B 2REROCTS T2 —MITES
B EERESR

BEXT7T)r—>a VEK

BD9E105FP4
VEN EN
iy J_ VIN BOOT —_l_
Cin 0.1 IJF
T Vour
SW ¢ T
Crs=T [|] Rrs2
FB == Cour
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1
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%A EE
(TOP VIEW)
GND | 1 Q 6 | BOOT
SW | 2 5 | EN
VIN | 3 4 | FB
i Eit BA
Pin No. | Pin Name Function
1 GND AAYFUTLFX1L—2DENELFEERDT SV FiFFTT,

24w F I HAIHFTT, HighSideFET @Y —X . LowSide FET D KL A vIZ#E#Hish
2 S TWEY, ZDiHF&E BOOTHFEIZT— PR Sy TarFo4 01 uF ZEHLET,
Flz. AVE VA EEREEHEISIELTERLTESL,

BEANMGFTY, #HEHEELT, 0.1 uF (Typ) £ 10pF (Typ) DESIvH -avFoY
3 VIN EFEHRLTALESV, AADAVTUOEEDFHMICOVTIE, 7FUr—2a v BEEEA
E ANV TUHESRBLTLESL,

4 B HABE T4 — FN Y IRBFTT . HABRDERESEET TV r—2 a3 VEREERE 3.
HABESRTE. FBaVTUHESBLTLEEL,

A R2—TIIHEFTT, VenZE 1.2V (Typ) LLEIZT B &, TNAIDEEHLET, Ven & 1.1

5 EN V (Typ) UTFIZTBE. TNRARDBY vy MOV LET, COHmFIXEHTIHELHY

iﬁ_o

T—rR Sy TRIBFTT., COIHFE SWIHFORIZT—FRA RSy TaoToH 0.1

UF Z#E#HELET . COHEFNDEEA High Side FET 04— FEEEIEEIZHAY ET,

6 BOOT
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&0y BERH
1. REG
NEBERBEELEMERTY .
2. SOFT START

10.

11.

12.

13.

14.

VI rRE— FAIBTY BB BONNHAEEZI L LT HABEDA—/N—22a— FOBABREHEES,
NEY 7 FRE—RIZ&Y 5ms (Typ) TiLbENYFET,

ERRAMP
REBIERTY, AMBEEBEE L FBIRFERE(Ve)AFLLBSLIICHELFEY, HABEXFB ITHEK SN H5MT
HEMRICE > TRETEEFT,

On-time Comparator

ERRAMP B W ER LA VA A LBESN-REEEF L #HKT 530 /\L—2TT,ERRAMP HABEMNFBES T
HEFFLYELHDE Low ZHA L. On-time Circuit (CHABENFIHMEELY L TR 22 EEFT4— KRy
L/i‘g—o

On-time Circuit
High {8l FET OA > 42 A LESZERKT ST A Y Y TTH, On-time Comparator 751, OSC {5 &. Current Sense
Comparator B HIC& > TREDFVRALEFTEERLET,

Current Sense Comparator
ERRAMP EB LSV THESh-EREVRESELET 50 0/L—4TT,

UvLO
BEANBERBEHLER TS, AANBEVNA 39V (Typ) UTFTEO ¥y rEFOULET, ALy aL FEEICE
350 mV (Typ) DERTUSABHY FT,

TSD
BEGRERKTT, BERERKL ICEAIERE Tj N 175 °C (Typ) UEIZHEE L, THAA Ry Yy REHULE
T, TiBMETTS&E. 25°C (Typ) DERTYDRIZT, TNNAANERELET,

OVP
BEEGEMNBKTTFBIHFEE (Vre) MFBIHFRAL Y 3L KEE Vestn® 120 % (Typ) LLEIZ# % & . MOSFETS
X OFF &N ET, Vrsh Vet D 115 % (Typ) UTFIZH B &, EEEMEREICREY I,

HOCP
High Side FET OB B 7 {Z#EE TF . High Side FET I 2 BHABER ) I v MEITET 5 & High Side FET %
A#7JL. LowSideFET 4> LZEY,

LOCP
Low Side FET M@ EFIREMRE T, LowSide FET [CHEN S EBHRMNBER I v MEZEZ TL SR, Low Side FET
DA REF#RELET,

SCP
BFERARERKTY., VI PRE—FETH. Vrs #0596V D 70 % (Typ) LATICA 2 F<iKEET 1 ms (Typ)E DK
AR &£ 32ms (Typ)D . TNA RNV Yy bFIU L, ZORTNARIIBEHLET.

LS MOSFET Current Limit
AVFYIBEREE=F2T 532 /L—FTT, Low Side FET A ONIKEEDBFIZ, 4 U F V2B RN 0A (Typ) &F
El5 & . Low Side FET # OFF ICLEY,

DRIVER LOGIC
Ay F OB REREREERES SEETT,
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BD9E105FP4-Z
#x ZKEMRE (Ta=25°C)
Parameter Symbol Rating Unit

Input Voltage ViN -0.3 to +30 \%
SW Voltage Vsw -0.3 to Vin+0.3 \%
SW Voltage (10 ns pulse width) Vswac -2 \%
Voltage from GND to BOOT VBoot -0.3 to +35 \%
Voltage from SW to BOOT AVsoot -0.3to +7 \%
FB Voltage Vrs -0.3to +3 Y
EN Voltage VEN -0.3 to +30 \%
Output Current lout 1 A
Maximum Junction Temperature Tjmax 150 °C
Storage Temperature Range Tstg -55 to +150 °C

EE MMEERUBEREESEELG EDEMRATHEERZIGEE. SIEFLEHBICELTAREENIHY T, Flz. Ya—+rE—FHLIEA—T>
E—FGE BERELTRETEERA, BABRKEREBA DL SUBKRE—FNIBESNIBE, L2 — AU EPENLTREFEEEL TLMV
£113&5 CREBEVLLET.

EE2: BEEAIEEEBADLIACHEAZINET L, FYTRELRICKY . IC AROMHEEBLIELILII2AENAYET, REEENEES
BADBERFERY A XEXRECT D, NRAMBEEHREARE< TS, RBREEATIHE. REEABEEEZBAAVL S BIERICTRE 2
=Y,

%E;ﬁmote 1)
Thermal Resistance (Typ) )
Parameter Symbol 15 (Note 3 252piNote 4 Unit
TSOT23-6L
Junction to Ambient 6ua 210.1 99.0 °C/W
Junction to Top Characterization Parameter(Vote 2 Wit 27.0 22.0 °C/W

(Note 1) JESD51-2A (Still-Air)[Z#3L, BDIE105 F v F#HEALTLVET,

(Note2) x> avhibi\ysr—2 (E—)LRES) LEAFOLETORFE/ NS A—4

(Note 3) JESD51-3 IH#4L L =B iR & A

Layer Number of Material Board Size
Measurement Board
Single FR-4 114.3 mm x 76.2 mm x 1.57 mmt
Top
Copper Pattern Thickness
Footprints and Traces 70 um
(Note 4) JESD51-7 |28 L 1= HAR £ 5
Layer Number of Material Board Size
Measurement Board
4 Layers FR-4 114.3 mm x 76.2 mm x 1.6 mmt
Top 2 Internal Layers Bottom
Copper Pattern Thickness Copper Pattern Thickness Copper Pattern Thickness
Footprints and Traces 70 um 74.2 mm x 74.2 mm 35 um 74.2 mm x 74.2 mm 70 um
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KRB ERH
Parameter Symbol Min Typ Max Unit
Input Voltage Vin 4.5 - 28.0 Vv
Operating Temperature(ote 7) Topr -40 - +85 °C
Output Current(Note 7) lout 0 - 1 A
Output Voltage Setting(Note 2 Vour 0.7 - Vinx0.8 \Y,

(Note 1) EBMERIETTT) (£125°CUTEHRD LS SHEALKES WL, Pv v aVBEMN125°C 2R LBEFGNBERT BN HY FT.
(Note 2) Vour 2 Vinx 0.1 [V] QR TIHEAL S0,

ESNEYE (HICHEEDARWERY Ta=25°C,Vn=12V, Vey =3 V)

Parameter Symbol Min Typ Max Unit Conditions
Input Supply
Shutdown Current IsbN - 3 15 MA Ven=0V
Operating Quiescent Current la - 55 90 MA :\?;Ts;vi(t)cAh}ng
UVLO Threshold Voltage VuviLo1 3.7 3.9 41 V Vn falling
UVLO Hysteresis Voltage VuviLoHys 300 350 400 mV
Enable
EN Threshold Voltage High VENH 1.1 1.2 1.3 \% Ve rising
EN Threshold Voltage Low VENL 1.0 1.1 1.2 \% Ven falling
EN Input Current len - 0 3 MA Ven=3V
Reference Voltage, Error Amplifier, Soft Start
FB Threshold Voltage VEBTH 0.587 0.596 0.605 \Y,
FB Input Current IrB - - 100 nA Vrs =0.7V
Soft Start Time tss 3.5 5.0 6.5 ms
SW (MOSFET)
Switching Frequency fsw 425 500 575 kHz
Maximum Duty Ratio Dmax 80 - - %
High Side FET ON Resistance Ronn 82.5 165.0 247.5 mQ | Veoor-Vsw=5V
Low Side FET ON Resistance RonL 47.5 95.0 142.5 mQ
Protection
High Side Over Current Limit (Nofe 3) IHocp 1.7 2.2 2.7 A
Low Side Over Current Limit (Note 3) ILocp 1.0 1.5 2.0 A
(Note 3) HEHEEIXIToTHEY FE A,
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Figure 1. Shutdown Current vs Temperature
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Figure 3. UVLO Threshold Voltage vs Temperature
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Figure 2. Operating Quiescent Current vs Temperature
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3.0 0.605
2.7
.602
24 s 0.60
£
= > 0.599
218 o
S 8 e W
£1s S 059% ]
o h=)
5 1.2 S //
IS 05 $ 0593
z ™ =
0.6 E 0.590
0.3
0.0 0.587
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Temperature : Ta [°C] Temperature : Ta [°C]
Figure 5. EN Input Current vs Temperature Figure 6. FB Threshold Voltage vs Temperature
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Figure 7. FB Input Current vs Temperature Figure 8. Soft Start Time vs Temperature
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B"HET—42 (BFET—4F) — #E
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Figure 9. Switching Frequency vs Temperature Figure 10. Maximum Duty Ratio vs Temperature
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Figure 11. High Side FET ON Resistance vs Temperature Figure 12. Low Side FET ON Resistance vs Temperature
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B"HET—42 (BFET—4F) — #E
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Figure 13. High Side Over Current Limit vs Temperature Figure 14. Low Side Over Current Limit vs Temperature
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Figure 15. Output Voltage vs Output Current Figure 16. Efficiency vs Output Current
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B"HET—42 (BFET—4F) — #E

Time: 2 ms/div Time: 2 ms/div
Vin:i10 Vidiv Vin: 10 V/div
I e s = S 4 U B i MOV s S S=
e Ven: 2 V/div &
e T e —y VEN: 2 V/div
Vour: 2 Vidiv ‘ Mouk:2idix
Lo
Figure 17. Start-up at No load: Ven =0V to 3V Figure 18. Shutdown at No Load Ven =3V to 0V
(Vin=12V, Vour =5V) (Vin=12V, Vour=5V)
Time: 2 ms/div Time: 1 ms/div
Vini£10-Vidiv Vin: 10 V/div
& Ven: 2 V/div é
Ven: 2 V/div
Vour: 2 V/div k ‘ Vour: 2 V/div
Lo
Figure 19. Start-up at Rloan =5 Q: Ven=0V to 3V Figure 20. Shutdown at RLoab =5 Q: Ven=3Vto 0 V
(Vin=12V,Vour=5V) (Vin=12V, Vour =5V)
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B"HET—42 (BFET—4F) — #E
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Figure 21. Output Current vs Temperature(Note 7) Figure 22. Output Current vs Temperature(Nete 7)
Operating Range: Tj < 150 °C (Vin =7V, Vour = 0.7 V) Operating Range: Tj <150 °C (Vin =12V, Vour = 1.2 V)
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Figure 23. Output Current vs Temperature(Vete 7) Figure 24. Output Current vs Temperature(Note 7)
Operating Range: Tj < 150 °C (Vin =24V, Vour = 3.3 V) Operating Range: Tj < 150 °C (Vin =24 V, Vour =5 V)

(Note 1) Measured on FR-4 board 85 mm x 85 mm, Copper Thickness: Top and Bottom 70 ym, 2 Internal Layers 35 pym.

www.rohm.co.j

© 2021 ROHM Co., Lid. Al rights reserved. 12/39 TS202201-0T7T0AJ01560-1-1
TSZ22111 + 15 « 001 2021.05.21 Rev.001


http://www.rohm.com/

BD9E105FP4-Z Datasheet

B"HET—42 (BFET—4F) — #E

Output Current : loyt [A]

60 -40 -20 0O 20 40 60 80 100
Temperature : Ta [°C]

Figure 25. Output Current vs Temperature(Note 7)
Operating Range: Tj < 150 °C (Vin =24 V, Vour = 12 V)

(Note 1) Measured on FR-4 board 85 mm x 85 mm, Copper Thickness: Top and Bottom 70 ym, 2 Internal Layers 35 pym.
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HRESREA
1. EARBE

(1) DC/IDC 3 /N\—5 B E
BDOE105FP4-Z [Fh L > b E— FHIHZRA L-EHAEREE DC/DC 32/ —2TY, EARTIL Pulse Width
Modulation (PWM) E— F&IITRA v FUVEMEL . BARTEYEZM LS T2 -HICEAR/E— F (LLM: Light
Load Mode) #IfHI&EfTLNET,

= Light Load Mode Control

K* -7 PWM Control

Efficiency [%]
| |
\
\
\
\
\
\
\
AY
\
\
—>

Output Current [A]

Figure 26. BB E— FHlfHE PWM E— FHIEOSEAS A -

(2) 4 R—TIL
ENHFEEVNICEK 2T, TS RADEEIE S Yy IO UEHIETEET, Ven 1.2V (Typ) UULEIZHEDZE. A
EEBENEMEL., T/ ADEBEILET, VenZF 1.1V (Typ) UTFIZFT B E, TNAL RN vy kD2 LFET, EN
I2kBT vy b UBEDRIREIL. 100 ps LEIZRELTL S, Ven Tk BEIE. ADNEBEVNDIERA LR
B (VIN=Ven) EIEVNERARIZCLTLZ&0Y,

Vin
OV — e e e
Ven VENH""""""" }/
Ve
oL
Vour
0 V— ————————————————————————

Startup Shutdown

Figure 27. 4 r—TJILHIHIZ K BB - v v bFVY A4V Fv—+
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1. BXEE - &

3) YVI+RE—F
VenZ High 295 &, VT FRE— FMEREDEELEHABEABONCILEAYET, Ff-. VI PRS2 — MR
&Y, HABEDA—/N—2a— FORBABREHCIENTEET, VI FRE— Ml tss (£ 5 ms (Typ) 1%

L) i-a-o

W o
Ve
Vour : :

E .".".r;;'r-|x 90 % .- E

1‘-33
Figure28. Y7 FXB—F B4V Fv—F
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HeESE — ®|E

2. R
RENRIERNLGBERCLIWBEHLICHEDLGZLOTHY ., EGNLTEEHEOCFRAIILEVWTEIL,

(1) BEREHME (OCP)/ BFFE®KIEHEMEE (SCP)

BERIREMAEE (OCP) IX. Low Side FET & High Side FET ICHRNWZEFRERAA Y F VI RABAHA4 2L EI2H
FRL#E9T ., Low Side FET AAON LTWL5/E. 1 >4 U 2 EifiH Low Side OCP FRTEIE loce = 1.5 A (Typ)E#BZ TLY
% &, FBIRFEE Vre A Vretn=0.596 V (Typ) LT T4, LowSide FET % ON L#ilTET . 4 59 2B lLoce
%#THE% &, High Side FET I ON 974 Z EAVEBEIZ A Y F9°, High Side FETAON LTWSEEIZ, 12404
B HS High Side OCP E&TE{E lhoce = 2.2 A(Typ)Ld £1Z27%: % & . High Side FET % OFF LE 3, OCP EifFIZ & Y BiK
BRUTa1a—TAHDELTEILET, HABENMET T SAEEMENHY £F,

BRERIREMEE (SCP) IZEAY TE—KFTT, Ve VeatH X 70 %A TDIREET, 1 ms (Typ)il. Mgt Ih 3
& 32ms (Typ) BIRA v FUVEBEZBLELET, FLEE. TN REBEELET, z7ZL. VI LRI —MEH
1% SCP BIESEHA AL L TWLWTH SCP ILXEIEL £ A,OCP R SCP Bi{Eff ICHREIEAEREE (Tjmax =150 °C)
FHBALTWNWES TEELESLY,

VEN Ves Start-up ocP SCP
< VretH X 70 % (Typ) During Soft Start Enable Disable
=212V (T >V x70 % (T Enable Disable
(TyP) FET 0 (TyP) Complete Soft Start
< VretH X 70 % (Typ) Enable Enable
<1.1V (Typ) - Shutdown Disable Disable

Table 1. OCP Kk U SCP M EEEH

WFRTHY 70 % (Tym \ \
WFB

Wy

High Side FET
Internal Gate Signal

Low Side FET
Internal Gate Signal

e i;m’_”*"'\x\g\/
|LDCP=1.5A(T'3,fp)—— AL SRV Y N ]LSZ_\MW\
Inductar Current

FaVAW AV,
Lessthan
SCP 1ms (Typ) 1ms (Typ 32 ms (Typ)
Internal Sighal —
Figure 29. OCP - SCP 24 S Vv JFv—+
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2. BREEMEAE - W&

(2) EAHBERENERHLEBERE (UVLO)
AABEVNA IOV (Typ) UTICHDE., TNRA RN Yy FEDULET, VnD 425V (Typ) LEIZHED E. T

NARADEEILET, EXTY P RIE350mV (Typ) TT .

VIN
(=Ven)
Hysteresis
V. Vuvionys = 350 mV (Typ)
N\ _OUT
Y
UVLO Detection i UVLO Release
Vuvior = 3.9V (Typ) Vuvioz = 4.25V (Typ)
OV ——————————— — — — — ] —————— s e

Figure 30. UVLO #4125 Fv— b

(3) BEREMEE (TSD)
IC #E2WIEMNSH CI-HNEERERKTY ., BEIRSIESINEE (Tjmax =150 °C) RTHERLETH. AH—
REEAMEELTBA-REN M EEL, FyTRET A 175 °C (Typ) £TLET 5L, RERERK (TSD) A'F
ELHAEED MOSFET # OFF L% 9, T0#%. FYTBET/AETL. TSDAL YL a3l FETRSEBHETHE
BLEFT, TSDRL YL IILKRIE, 25°C (Typ) DERTVLREHEH>TWET, BH. BRERERRIENZKE
BEBAT-RETOEELLRYVETOT, £y FOBEREHRELE LTHERALLZWVLTLESLY,

(4) BEEREHME (OVP)
FB 5% FEE Vrs 5% Vrsth x 120 % (Typ) LLEIC#H D &, MOSFETs # OFF & # % 2 & T, HABEFEDO LR ZMAE

o Vs DY VeeTH X 115 % (Typ) UTFICA S & BEBEREBIZRYET, R4 vF U T EEIE. Vs b Vestn (Typ)
LTI s & EICBRASNES,
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b5 FA B R 51

1.Vn=5Vto7V,Vour=0.7V

Table 2. 7 71— 3 Uik

Parameter Symbol Specification Value
Input Voltage ViN 5Vto 7V (Typ)
Output Voltage Vour 0.7 V (Typ)
Maximum Output Current loutmax 1A
Temperature Ta 25°C
BD9E105FP4
BOOT ]
VIN o VIN T Ceoor VOUT
= Cn» = Cin1 SwW NT_Y\ I O
GND Ro
RlA COUTl COUTZ
Crg = I = =
EN O EN Ris
FB }
R>
Figure 31. 7 7 & —< 3 VEIKK
Table 3. HEEMATEH
Part No. Value Part Name Snz(;glc;de Manufacturer
L1 3.3 uH CLF7045NIT 7470 TDK
Cing(Note 1) 0.1 uF (50 V, X5R, 10 %) | GRM155R61H104KE14 1005 Murata
Cing(Note 2) 10 uF (35 V, X5R, +10 %) | GRM21BR6YA106KE43L 2012 Murata
Csoot™eed | 0.1 uF (50 V, X5R, +15 %) | GRM155R61H104KE14 1005 Murata
CourqNote 4 47 pF (25V, X5R, 20 %) TMK325ABJ476MM-P 3225 Yuden
CouraNote 4 47 pF (25V, X5R, 20 %) TMK325ABJ476MM-P 3225 Yuden
Crs 120 pF (50 V, COG, 15 %) GRMO0335C1H121JA01 0603 Murata
Ro(Note ) Short - - -
R1a Short - - -
Ris 47 kQ (1 %, 1/16 W) MCR0O1MZPF4702 1005 ROHM
R2 270 kQ (1 %, 1/16 W) MCR01MZPF2703 1005 ROHM

(Note 1) BRIIR/ A ADEEBEERT HHIC, CnmIZ0AUFDES I VY - AT 4% VINIHF L GND iiFOBAESITREL TS &L,
(Note 2) ARV T oY Cinve [ZEERHE. DCNAA TRAFHLEEEERL T, ERENSOUF ZFEISGBEVLSITRELTLEEL,
(Note 3) T— R bS5y FaAT ¥ Ceoorld. RERHME. DCNATRABMLLEEEEL T, EFEN 0022 yF EFTELHNKSITHEL TS,
(Note 4) 32T ¥ Court, Cour2 DIREHFME, DC /NS ZRFUL L&Y, RBEENEDY ., L—THENEBT AN HYET, E7 TV

T3 TOTRRHERESBELNLES,
(Note 5) Rol&7 4 — F/\w U DEBBHMEAEATHY. 77230 ERYET, RICENRERATSHI LT, FRAGEZAVTRKEEE (A~ —

DU) AT HIENTEET, 4B, E7 V-2 a v TRIOERIIFEALEVESD, Pa—FLTHERIESL,

www.rohm.co.jp
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1.Vn=5Vto7V,Vour=0.7V - =

100
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60 //

55

50 H

—VIN=5V

45 —VIN=7V |||
40

0.001 0.01 0.1 1
Output Current : loyt [A]

Efficiency [%]

Figure 32. Efficiency vs Output Current
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-60 -135
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Figure 34. Frequency Characteristics (Vin=5V, lout = 1 A)

Time: 2 ps/div

Vout: 5 mV/div

Vsw: 1 V/div
N ~

= ~ ~

Figure 33. Output Ripple Voltage (ViNn=5V, lout = 1A)

Time: 500 ps/div

Vourt: 50 mV/div

grmme

lout: 0.5 A/div

[
f

Figure 35. Load Transient Response
(VNn=5V, loutr=0.75Ato 1A)
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WRERA — HE

2.Vn=5Vto7V,Vour=1.2V

Table 4. 7 71— 3 Uik

Parameter Symbol Specification Value
Input Voltage ViN 5V to 7 V(Typ)
Output Voltage Vour 1.2V (Typ)
Maximum Output Current loutmax 1A
Temperature Ta 25°C
BD9E105FP4
BOOT ]
VIN o VIN T Ceoor VOUT
= Cn» = Cin1 SwW NT_Y\ I O
GND Ro
RlA COUTl COUTZ
Crg = I = =
EN O EN Rig
FB }
R>
Figure 36. 7 7 & —< 3 VEIKK
Table 5. HEEIBREH
Part No. Value Part Name Snz(;glc;de Manufacturer
L1 4.7 uH CLF7045NIT 7470 TDK
Ciny(Note 1) 0.1 yF (50 V, X5R, 10 %) | GRM155R61H104KE14 1005 Murata
Cinz(Note 2) 10 uF (35 V, X5R, +10 %) | GRM21BR6YA106KE43L 2012 Murata
Csoot™eed | 0.1 uF (50 V, X5R, +15 %) | GRM155R61H104KE14 1005 Murata
Coury(Note 4) 47 uF (25 V, X5R, 20 %) TMK325ABJ476MM-P 3225 Yuden
Courz(Note 4) 47 uF (25 V, X5R, 20 %) TMK325ABJ476MM-P 3225 Yuden
Crs 120 pF (50 V, COG, £5 %) | GRMO0335C1H121JA01 0603 Murata
Ro(Note ) Short - - -
R1a Short - - -
Ris 6.2 kQ (1 %, 1/16 W) MCR01MZPF6201 1005 ROHM
R2 6.2 kQ (1 %, 1/16 W) MCR01MZPF6201 1005 ROHM

(Note 1) BRIIR/ A ADEEBEERT HHIC, CnmIZ0AUFDES I VY - AT 4% VINIHF L GND iiFOBAESITREL TS &L,
(Note 2) ARV T oY Cinve [ZEERHE. DCNAA TRAFHLEEEERL T, ERENSOUF ZFEISGBEVLSITRELTLEEL,
(Note 3) T— R bS5y FaAT ¥ Ceoorld. RERHME. DCNATRABMLLEEEEL T, EFEN 0022 yF EFTELHNKSITHEL TS,
(Note 4) 32T ¥ Court, Cour2 DIREHFME, DC /NS ZRFUL L&Y, RBEENEDY ., L—THENEBT AN HYET, E7 TV

T3 TOTRRHERESBELNLES,
(Note 5) Rol&7 4 — F/\w U DEBBHMEAEATHY. 77230 ERYET, RICENRERATSHI LT, FRAGEZAVTRKEEE (A~ —

DU) AT HIENTEET, 4B, E7 V-2 a v TRIOERIIFEALEVESD, Pa—FLTHERIESL,

www.rohm.co.jp
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2.Vn=5Vto7V,Vour=1.2V - &
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Figure 37. Efficiency vs Output Current
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Figure 39. Frequency Characteristics (Vin=5V, lout = 1 A)

Time: 2 ys/div

Vour: 5 mV/div

2

Vsw: 1 V/div
~ = ; ~

Figure 38. Output Ripple Voltage (ViNn=5V, lout = 1A)

Time: 500 ps/div

Vout: 100 mV/div

2%

lout: 0.5 A/div

oo

i

|
STUNTIMITTI ARSI

“

Figure 40. Load Transient Response
(Vn=5V, loutr=0.5Ato 1A)
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WRERA — HE

3.Vin=12Vto 24V, Vour =3.3

\"

Table 6. 7 71— 3 Uik

Parameter Symbol Specification Value
Input Voltage ViN 12V to 24 V (Typ)
Output Voltage Vour 3.3V (Typ)
Maximum Output Current loutmax 1A
Temperature Ta 25°C
BD9E105FP4
BOOT ]
VIN o VIN T Ceoor VOUT
= Cn» = Cin1 SwW NT_Y\ I O
GND Ro
RlA COUTl COUTZ
Crg = I = =
EN O EN Ris
FB }
R>
Figure 41. 7 7 & —< 3 VEIKK
Table 7. HEBREH
Part No. Value Part Name Snz(;glc;de Manufacturer
L1 10 uH CLF7045NIT 7470 TDK
Cing(Note 1) 0.1 uF (50 V, X5R, 10 %) | GRM155R61H104KE14 1005 Murata
Cing(Note 2) 10 uF (35 V, X5R, +10 %) | GRM21BR6YA106KE43L 2012 Murata
Csoot™eed | 0.1 uF (50 V, X5R, +15 %) | GRM155R61H104KE14 1005 Murata
CourqNote 4 22 pyF (25V, X5R, +20 %) TMK212BBJ226MG-TT 2012 Yuden
CouraNote 4 22 pF (25V, X5R, +20 %) TMK212BBJ226MG-TT 2012 Yuden
Crs 33 pF (50 V, COG, 15 %) GRMO0335C1H330JA01 0603 Murata
Ro(Note 3) Short - - -
R1a Short - - -
Ris 30 kQ (1 %, 1/16 W) MCR01MZPF3002 1005 ROHM
R2 6.8 kQ (1 %, 1/16 W) MCR01MZPF6801 1005 ROHM

(Note 1) BRIIR/ A ADEEBEERT HHIC, CnmIZ0AUFDES I VY - AT 4% VINIHF L GND iiFOBAESITREL TS &L,
(Note 2) ARV T oY Cinve [ZEERHE. DCNAA TRAFHLEEEERL T, ERENSOUF ZFEISGBEVLSITRELTLEEL,
(Note 3) T— R bS5y FaAT ¥ Ceoorld. RERHME. DCNATRABMLLEEEEL T, EFEN 0022 yF EFTELHNKSITHEL TS,
(Note 4) 32T ¥ Court, Cour2 DIREHFME, DC /NS ZRFUL L&Y, RBEENEDY ., L—THENEBT AN HYET, E7 TV

T3 TOTRRHERESBELNLES,
(Note 5) Rol&7 4 — F/\w U DEBBHMEAEATHY. 77230 ERYET, RICENRERATSHI LT, FRAGEZAVTRKEEE (A~ —

DU) AT HIENTEET, 4B, E7 V-2 a v TRIOERIIFEALEVESD, Pa—FLTHERIESL,

www.rohm.co.jp
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3.Vn=12Vto24 V,Vour=3.3V - i &
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Figure 42. Efficiency vs Output Current
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Figure 44. Frequency Characteristics (Vin =12V, lout = 1 A)

Time: 2 ps/div
Vout: 10 mV/div
Vsw: 3 V/div
- "R bl Py hand
7 | ! ‘
\

Figure 43. Output Ripple Voltage (Vin =12V, lout = 1 A)

Time: 500 ps/div

Vourt: 200 mV/div

Free

lout: 0.5 A/div

e e

Figure 45. Load Transient Response
(Vin=12V, lour=0.5At0 1A)
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WRERA — HE

4.Vin=12Vto24 V,Vour=5V

Table 8. 7 71— 3 Uik

Parameter Symbol Specification Value
Input Voltage ViN 12V to 24 V (Typ)
Output Voltage Vour 5V (Typ)
Maximum Output Current loutmax 1A
Temperature Ta 25°C
BD9E105FP4
BOOT ]
VIN o VIN T Ceoor VOUT
= Cn» = Cin1 SwW NT_Y\ I O
GND Ro
RlA COUTl COUTZ
Crg = I = =
ENO EN Ris
FB }
R>
Figure 46. 7 7 &7r—< 3 VEIKK
Table 9. HEEIMATEH
Part No. Value Part Name Slz(?nic;de Manufacturer
L1 15 uH CLF7045NIT 7470 TDK
Cing(Note 1) 0.1 uF (50 V, X5R, 10 %) GRM155R61H104KE14 1005 Murata
Cinz(Note 2) 10 yF (35 V, X5R, £10 %) GRM21BR6YA106KE43L 2012 Murata
Csoot™e3) | 0.1 uF (50 V, X5R, £15 %) GRM155R61H104KE14 1005 Murata
CouriNote 4) 22 yF (25V, X5R, 20 %) TMK212BBJ226MG-TT 2012 Yuden
CourzNote 4 22 yF (25V, X5R, 20 %) TMK212BBJ226MG-TT 2012 Yuden
Crs 47 pF (50 V, COG, 15 %) GRMO0335C1H470JA01 0603 Murata
Ro(Note 9) Short - - -
Ria Short - - -
Ris 56 kQ (1 %, 1/16 W) MCR01MZPF5602 1005 ROHM
Ro 7.5kQ (1 %, 1/16 W) MCR0O1MZPF7501 1005 ROHM

(Note 1) BRIIR/ A ADEEBEERT HHIC, CnmIZ0AUFDES I VY - AT 4% VINIHF L GND iiFOBAESITREL TS &L,
(Note 2) ARV T oY Cinve [ZEERHE. DCNAA TRAFHLEEEERL T, ERENSOUF ZFEISGBEVLSITRELTLEEL,
(Note 3) T— R bS5y FaAT ¥ Ceoorld. RERHME. DCNATRABMLLEEEEL T, EFEN 0022 yF EFTELHNKSITHEL TS,
(Note 4) 32T ¥ Court, Cour2 DIREHFME, DC /NS ZRFUL L&Y, RBEENEDY ., L—THENEBT AN HYET, E7 TV

T3 TOTRRHERESBELNLES,

(Note 5) Rol&7 4 — F/\w U DEBBHMEAEATHY. 77230 ERYET, RICENRERATSHI LT, FRAGEZAVTRKEEE (A~ —
DU) AT HIENTEET, 4B, E7 V-2 a v TRIOERIIFEALEVESD, Pa—FLTHERIESL,
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4. Vn=12Vto24V,Vour=5V - &

100
95 e
90 ‘/‘/7
85 ///
80 7
L
4

65 |7

60
55
50

— VIN=12V

45 ——VIN=24V ||
40

0.001 0.01 0.1 1
Output Current : loyt [A]

Efficiency [%]

Figure 47. Efficiency vs Output Current
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Figure 49. Frequency Characteristics (Vin =12V, lout = 1 A)

Time: 5 ys/div
Vout: 10 mV/div

Vsw: 3 V/div
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Figure 48. Output Ripple Voltage (Vin =12V, lout = 1 A)

Time: 500 ps/div

Vourt: 200 mV/div
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Figure 50. Load Transient Response
(Vin=12V, lour=0.5At0 1A)
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5.Vin=24V,Vour=12V

Table 10. 7 7Y r—< 3 Uit#k

Parameter Symbol Specification Value
Input Voltage ViN 24 V (Typ)
Output Voltage Vour 12V (Typ)
Maximum Output Current loutmax 1A
Temperature Ta 25°C
BD9E105FP4
BOOT ]
VIN O VIN T Ceoor VOUT
= Cn» = Cin1 SwW NT_Y\ I O
GND Ro
RlA COUTl COUTZ
Crg = I = =
EN O EN Rig
FB }
R>
Figure 51. 7 74— 3 U EIKRK
Table 11. #EHR/EH
Part No. Value Part Name Slz(?nic;de Manufacturer
L1 22 yH CLF7045NIT 7470 TDK
Ciny(Note 1) 0.1 yF (50 V, X5R, £10 %) GRM155R61H104KE14 1005 Murata
Cinz(Note 2) 10 uF (35 V, X5R, 10 %) GRM21BR6YA106KE43L 2012 Murata
Csoot™eted | 0.1 uF (50 V, X5R, +15 %) GRM155R61H104KE14 1005 Murata
Coury(Note 4) 22 uF (25V, X5R, 20 %) TMK212BBJ226MG-TT 2012 Yuden
CourzfNote 4) 22 UF (25V, X5R, 20 %) TMK212BBJ226MG-TT 2012 Yuden
Crs 12 pF (50 V, COG, 5 %) GRMO0335C1H120JA01 0603 Murata
RoNote ) Short - - -
R1a Short - - -
Ris 130 kQ (1 %, 1/16 W) MCR01MZPF1303 1005 ROHM
R2 6.8 kQ (1 %, 1/16 W) MCR01MZPF6801 1005 ROHM

(Note 1) BRIIR/ A ADEEBEERT HHIC, CnmIZ0AUFDES I VY - AT 4% VINIHF L GND iiFOBAESITREL TS &L,
(Note 2) ARV T oY Cinve [ZEERHE. DCNAA TRAFHLEEEERL T, ERENSOUF ZFEISGBEVLSITRELTLEEL,
(Note 3) T— R bS5y FaAT ¥ Ceoorld. RERHME. DCNATRABMLLEEEEL T, EFEN 0022 yF EFTELHNKSITHEL TS,
(Note 4) 32T ¥ Court, Cour2 DIREHFME, DC /NS ZRFUL L&Y, RBEENEDY ., L—THENEBT AN HYET, E7 TV

T3 TOTRRHERESBELNLES,
(Note 5) Rol&7 4 — F/\w U DEBBHMEAEATHY. 77230 ERYET, RICENRERATSHI LT, FRAGEZAVTRKEEE (A~ —

DU) AT HIENTEET, 4B, E7 V-2 a v TRIOERIIFEALEVESD, Pa—FLTHERIESL,
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5.Vn=24V,Vour=12V - #i&E
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Figure 52. Efficiency vs Output Current
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Figure 54. Frequency Characteristics (Vin =24 V, lout = 1 A)

Time: 2 ys/div

Vout: 10 mV/div

Vsw: 6 V/div
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Figure 53. Output Ripple Voltage (Vin =24 V, lout = 1 A)

Time: 500 ps/div

Vout: 200 mV/div
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Figure 55. Load Transient Response
(Vn=24V, lour=0.5Ato 1.0 A)
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TV r—a VvERRRES &
WGABBEICTRY HREHUNOREEZ CERDES. RHFETHEAVEbE (LS,

1. AHavsFoy
ARAVTFIUOHICRES IV - avT oY ECHERAKESV, ANWaAVTUHEFADY Y TV 4 ADEBICHRELH
Y, VINFFOBIESIZEEBIT S ETEONREZRELETY, (E50E, BERM. DC /N1 7 RS, BEBLl
EEEHTENBEMMN 3 PUF 2 TEISHVESICTHRELTLESW, EF/SE4—2ParTUoHDMEIZE > T, IC
MEEENMET AATEEEAHY ETDT.PCB LA 7Y FEHIZODVWTESSEBOS 2., B HELLET, £, BRAK
JARERBT B=HIC01y0F DA YT oY% VINGHEFE GND HFDBHEL IZERE L TL S0,

2. A LC Z14L%

DC/DC avN—42 Tld, BFEICERNGEREZHET H5-0IC. HABEEFBILADLC T4 LEIDPBETT, 1045
98 D REDHEENR Table 12 2S5BS0,

Vin
o

|

P

Inductor saturation current > loymvax + Al/2

Vout
O

Driver ¢ Y Y'Y
Al

~ K .............................

Maximum Output Current loymax JE

Cour

|
— —

Figure 56. 4 >4 7 212N B EBiRiER Figure 57. HA LC 7 4 /LA EIE

VIN=12V, Vour=5V. L=15uyH, R4 v F V5K fsw=500kHz CTHET I LA U E U 2ER ALITRRIZHY
F9,

1
VINXfswXL

Al = Voyr X (Viy — Vour) X = 0.389 [A]

AUFYADERERIL. HABRKEFTER loutuax 1T U F V2 Uy TILERALD 12 R LEDOELRERLY B K
FVLDEFEALTLESWL, HATIVTUY Courl2lEFES I vy - aVTUOYEFERALTLE S, ERSEDHR
Bl Table 12 #SB &L, CourldtE AN Y v TILEEHHEICHEEE5R2F T, RELESIND )y TILERRHMEEE
F2E85&S5ICCorZEEL TS, HAY Y TLERIFRATRELLZENTEET,

1
8XCourXxfsw

AVgpy = Al X (RESR + ) [V

ZZTCour=44uF, Resr=5mQ &3 %&. HAY v FILERE AVre I

1
AVgpy, = 0.389 A x (5 ma + — quSOOkHz) = 4.15 [mV]

ERRESNFET,
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2. HALC D4 L8 — #HE
Fiz. VourIZEHINZITRTOaVTUYDETHE Coutvax [ERX EH=FEEAICL TS,

tSSMIN Al
Courmax < Vour X (lourmax + - loyrss) [F]

where:

tssmy BINY T RS — MEE

Vour HAERE

loyrmax RARHEAER

AL, AVED5 )y TILER

Ioyrss ¥ 7 FRA— FEFEORRKENER

BlELT, V=12V, Vour=5V., L=15pH, fsw =500 kHz (Typ). tssmin = 3.5 ms. loutmax = 1A, lourss = 1 A B[
Coutmax (X TRETEETEET

Vout [Z Coutmax & W REWEENER INEE. EFFORASRICK Y BERRENEME L E WL EEIL AL LVATEE
ENHYEITDT, E7IVS—arTOHLLEREPENLET,

Table 12. HEENTITES

'Note 1,
Vin [V] Vour [V] '"d[”pcl_‘l?r L C°”TE|EJF|§; " | Rie[kQ] | R:[kQ] | Crs [pF]
5 0.7 3.3 94 47 270 120
510 12 12 47 94 6.2 6.2 120
51024 33 10 44 30 6.8 33
1210 24 5 15 44 56 75 47
24 12 22 42 130 6.8 12

(Note 1) Cout erF [FHAEXBE=EDTT .
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FIVr—LaVvibgBRERE — H&iE

3. HAhBERE. FBaAYTUY
FBUnFICHERT 274 — ANV VIERLKICK >THABEBERETEET . 70— F/ Vv Vi Ris & Re OHEE(EL
Table 12 ZZR 23S0

Vour
HAEE VourlE, TRTEHETEEY,
N o Error Amplifier Vour = 22 X 0.596 [V]
)FB— —
R, osev[ U
1 o I 0.7 < Voyr < (Viy X 0.8) [V]

Figure 58. 7 1« — k/\v 7 {Kin[EEE

4. J—FrR Sy FaVTFoY
T—rRAFSYTAVTFUHDIEE 01 uF #HELET, SWiHEFE BOOT IHFOMICEHE LT FEWL, T—FX k
SyTarvTUoHDBEEILEERME. DC N/ 7RAEFMLEEZEZEELTEREN 0.022 yF 2 FELSHEWVWESIZHRELT
S,
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PCB L1477 FE&EHZDOLNT

DC/DC aAUN—RIZEWNTPCB LA 7V FOBRFHIFREICEETT, BUGELATY MIKY, BRICET 25%44E—E
ZEMT 5 EMTEET,, Figure 59-a A5 Figure 59-c & E DC/DC DEFRZEME = LB T, Figure 59-a M Loop1
I& Bl switch A ON, TIMD switch A OFF B¥% & L TH Y. Figure 59-b @ Loop2 £ LD switch ¥ OFF, THID
switch AON BFICa V=R IZHFEN B ERER L TLVET, Figure 59-c D A#RIE Loopl & Loop2 DEHERLTULET,
LT switch WA IMSF oA, oD BF ITANERTDHE-TITKBERIOERITBELLELLET . ZORIEIEARIEE
FOERBEEALBESABENET, TOLHOAAIUTUOYEIC TERBRSNDIKBHOEEETESEITMESLTEHIE
T, JAREFBLTIEDNTEET, FMOEFFLTCERAMYFUILF2L—E2LY—XDT7T Y 5r—3>/—+h
EEIV/IN—FDPCB LA TV RFE] 2ZSBIZEN,

Figure 59-a. High Side Switch = ON, Low Side Switch = OFF B TR &

High Side Switch

- ~

N\
i
\
AN

Vin O O\O "'L" O Vour
lclN ICOUT

Loop2 )

T k/ T
Low Side Switch
GNDO O GND

Figure 59-b. High Side Switch = OFF, Low Side Switch = ON F¥ D &2

V|N VOUT

Cout

Low Side FET
T OGND

Figure 59-c. BRDERN. LA 7V rETOEZERERR

C
™ High side FET J

GND
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PCB L4 7 FREHZDWVNT — i
PCB LA 7Y FEZHTBIRICIE., UTICEFIEEHISEELTHRILTIERL,

s AR VT Y Ci, C20EIC D VIN §iF & GND iHFICAIEES R YEC IC ERUEICEE L TLEELY,

CSWHEDARS YFUT/—FlE, th/ —FADACHEIZLD/ 1 ADEENBESSNET=H, 1 VFDU 2 LIZHTHE
HBRYKCEL FL—ALTLESL,

s FBIRFICDEADZ T4 — KRy ISAUIE, SWHD/ —REFaTEELZEYELTESL,

A TUHY Cs, Co. Crldk. ANDSDERE/ A ADFEEFERTDH=H. ANWAVTUoH Ci, C:HhLELTEE
LTLEELY,

"RIET 4 — KRy OBRR#BEOAERTHY ., #Fav eV ET,
RiICEEMZH®ATDHET, FRAGEZFRAWT I — NI ORKEESE (HBA~Y—CY) 2T ENTESE
T, BH. BEBET a—FLTITHERLCESL,

U1l
TP1 L1 vouT TP6
(? 3{ vin sw -2 = SN . ? ?
5 6 'J les les Lo TP52 R1
n e 40 L@ SR —— & 800t ———AW—| T T -+ - z
? [ ] . Tl TP7 12
= | ' o |2 - W _
= lcs =R
Jp1 GND 1— GND T s
N - : GRD
e o 3 1 S R3
L] =
+ = =
GND GND GND

Figure 60. 7 7 1) r—< 3 EIERE

R3CBR2

R4R5 RZR1
TP5

{00 ©

JP1 LooP

SEMICONDUCTOR
BDOExxxFP4-2

Figure 61. PCB L 4 7 k4l (Silkscreen Overlay)
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PCB L4 7 FREHZDWVNT — i

Top Layer Inner 1 Layer

Inner 2 Layer Bottom Layer

Figure 62. PCB L 14 7 ~ 4l
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At 7 %64l 2] %
5.EN 4.FB
EN — };r
tL‘ FB —
>
AG_ND AG_ND
2. SW 6. BOOT
BOOTREG
BOOT [ |—
JiN %
sw [}
L REG
JiN
— PGND
.rohm.co.j
(\gv;v(\)lzr? Rr’T(])f-lol\/JIpCo., Ltd. All rights reserved. 34/39 TSZ02201-0T7T0AJ01560-1-1

TSZ22111 » 15+ 001 2021.05.21 Rev.001


http://www.rohm.com/

BD9E105FP4-Z Datasheet

ERLEDOIE

1.

EROBHEFI= DT
BEDRY 8 OBEHIC LY LS| SHIET 2BANHY FT, PEFRBREME L THMISERE LS| OBRHTF
RIS A4 — KEANBREDREEBLTI LS,

EBREZA IO T
EWNI—2DHREHZIBWTIK, BRS A VOEKRIE. B D E—FURIZHEBESITLTLES WL, 959V F3
AVIZDOWTH, RO Z—URFEEBELTLESL, £, LSIOTRTOERFKBFICOVTCER-YI I
FKisFRIZarvT oY ERBATIEELIZ, ERa VT U FERAOKE. BETEEEBRTARIAZIELEFART S
AVTUYOBFEICHBELVC LETHCHREDSI A, ERERELTLLIEZSL,

J590 FERIZONT

L BFEREEF Hl: E—4 KSA/3DE A, DC-DC AV NA—42 DB AL E) 1220 T, LAFROEREEDSE
TSSOV RUTICIRND ZENEZONET, L BFEEBEHFIATEERICLE > TAEMIZHIBEERE. V3
DY RHRFIEONESFHEREICEVTEREBRMICHASZLIICLTLES N, FL-ERICBERREEH. V59
Y RiHF. L BERESHEFUNDTRTOBFNT SO FUTOBREIZAESHENESIZLTLEEN, EHEHE.
RERV L BRELOEFEICE > TIXREELEDTEENRKLET 2AELHY FT, IC OBELEICRIEDL
W EFETRTRRECESL,

59 FREIE—2I2D1\T

IMEB IV ZOVRERBRI TV ELRHBIHEE. RKERITTIUVENRI—VEIMEST T RRE—IEnBtL.
NE—URBOERS ERERICEIBEELZILNMEE ISV FOERZELSIERNELSIC, £y FOEEST
1 AT7—RTBIEEHBELET, MITHBIDITSVY FOBRBBNAEI—DEZEFHLENWESIFTELTLESWL, ¥
SOURSAUDERE, B4 UVE—FURIZHEBESIIZLTLESLY,

HEHIERBIZONT
HEFEZGTRESNDEET IC OHEE - BFEZRIEAELES . -, FRHEFESMFETRESNAZTEBNE
HTICBVTOAMRESLET,

Swiahly FMIDWLT
IC REHIBEEEKE. BRBEARICHELSERET, BRNICS Y 212AL Y MARNIGEENHYEIT DT, EBRD
TYVTBECER. 7592 FNRA—UEBOIE, SIZERLITEELTLESL,

Yy FERTOBREIZDOINT

oy FERTOBREBERIZ, 41 VE— 4V RDEBEWNEFICO VT U EEHET H1E8(F. ICIZR LRSI EZEBAN
HBHIDT, 1 IRTLICHTREZT O TS, BESMKL LT, MIATIEICET—RZHEL. ERPEFED
BEICIE+ 0 TEECES W, £z, REIETOBREANDEREZ T IRICIIBHTERZ OFF ICLTHSERKEL. BER
ZOFFIZLThEYSMNLTLEELY,

WFMY 3 — FEREEITONT

T U FERICERY /AR ICOAEFPHEBTNICHMEREL TS, BoTRYFIFHE, ICHKET S
BAOBBHYET, £, HAEBRRVIT SV 2 PR HARICEYAASBEL T 3 — bLEBRIZOVTHHR
ROBNLEHYES,

REBDADIFFOLEIZDINT

CMOS SV PREADAAZFEICA D E—FURADNEL . ANHFEA—TUICT B2 ETHETSEDIREIZLRY
F9, CNITKYABOREBY — FDp FrRIL. n FARILESUDRIANEREKELLGY, FELERERMNR
nNEd, £z HEFRTEICEY . BENDEMEZTEHZENHYET, &Ko T, READIHFIIEFITHEFRELTS =D
ATWHEWRY ., @UHER. HLLETIOYFICERTSILSIICLTLESL,
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ERLEDOIE
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10. FEAAWFITONT

11.

12.

13.

KICIFE/UPYYICTHY., ERFHICEFPEHOIOOP+7AYL—aré, PEREZEALTVLET,
COPRBLEERFONEBLTPNEESH BRI, REOFERFIERINAET,
FZIE, TROLSIZ, BHREFSUVSRANHFEERESIATNSES.
OfEHMTIL. GND > (ifiF A)DKE., S5 ZXZ(NPN)TIL GND > (5iiF B)DEF, P-NEANFESI A+ —FK
ELTEELET,
OFfz. TP XA (NPN)TI&L. GND > (IfiF B)DEE, BIRDFES A A — FELEET HHMOFFDO N EIC
FOTHEDNPN FSUORADEELET,
ICO#EEL, FERTFEBHBRICK > TRLAMIZTEFET, FERFHIET S ttxusﬁ%ﬁ¢®$ﬁé
SlERI L. BREME. VLTIHHBORRE LB YBET, LizA>T. AENIHFIC GND(P i)k YIEWE
EFEMT 5% E, FERFIEETILIBFEVAZLEVESITRITEFELTLESL, 7TUr— /a/la
WCERRFEBSMFEELNHEICE - 12HE. NMEREIFRFEEET IAEELHY FT, HIRE. sF1T
AVTFUHICERNFYy—UShi-RET, ERHEFNGND IZY 3 —bENGELRETT, Ff-. BRIFEFES
[CSHRFIED T A A — FH LLEBRHFEBRIFEFHEICNANRADAAA—FZBATEHLEZHELET,

\ T \ [F5222% (NPN) |

IHFA N iHFB B S
o[ e D—| [
P—{H
+ P + H +
N P N_ N P N i$$§¥ __P _— \_[P
& i ¥R
A PEIRE s
= GND = GND
FERF FERT

Figure 63. €/ 1) 2w % IC &4l

ST YY AVTUHOEEESHIZONT
MIFaoTFoHIT, E5 vy - aVTUYEERT H5E.
I2EBBRENDELRLEEZEEDSIA,. EHEFRELTLEEIL,

mEREMERICOLNT

IC BRI O CIOOEERERBRZABLTAYET, ReEAMEERNTIERAWLEEETHN. AH—
REEEMEEEBA -IKEN N RET D L. mrﬁéﬁﬁﬁﬁﬁbﬁﬁmﬂ %FHN OFF LFEF., T0ERFVTE

J*ﬂbﬁ??ét@%ﬁﬁﬁfﬁ%b$¢o&b BERERRKRIMEIZAERTEBAKETOEELELGYETOD
T. BRERERBZFERALI-EY FEFGEE, EFITBIFTTILESL,

ERNATRZEDOMBEDQET. RPEBEELZE

BERRBEBEICONT
HAICKERENICE CEBERRERBAABICABIATNS O, AFS 3 — MFIZIE IC BIEZHIELET

A, COREEBIIERGERICKE SWRHLEICHEDGHO T, ERMGRERRIE. BERTOIERISHE
THLDTREHY FEA,
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NETERERE - 74— VT8

Package Name TSOT23-6L
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1
—
0. 4+0

0. 1650, 05

VW 1PIN MARK

s
o0
g” 0. 95 0. 4450
2
- (UNTT :mm)
PKG:TSOT23 6L
Drawing No, EX001—-0114
<BEME. aERE. agHn>
BEBE IVRAT—EYY
TAEHE 3500pcs
BEFH TL
(V—ILEEFIZELE. BFTT—J#&512H L
EFIZ, RO 1BELAN ETFIZTCHHM, )
c,0 0,0 0,0 0,0 O,6 O
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T TLEE1 TLEE |||l TL e
\ Direction of feed \
Pocket Quadrants >
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