ROHM T Datasheet
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BD9B106NF-Z (3K ON #H1d/(D—MOSFET ZMELLE m ADBHEEH 27Vt0 55V
Lch FISREERIE DC/DCI>/{—4 BDIBXO6NF-Z SU—X . igfﬁﬁﬂ : 0-61 \c/) f(‘:\&g \;
= . =T L Bl . . X
D 1DTT, BA 1 AOBRELNTZENARETT. £1 %0 A 2.2 MHz (Typ)
BEAEBECL., BBERENBELERLET. BEASI1A m High Side FET ON ##% : 25 mQ (Typ)
FES R ZRALTHED. SERLERLELREZIT5ET . B8 ® Low Side FET ON 347 : 25 mQ (Typ)
NJFORY Iy, mZs .

HE— REIICLD, BEMTOMENRESNB0, HHUIE m SryhIOSER : 0 pA (Typ)

— e o - " = n EEERFREER 4 pA (Typ)
NEMRIZVHEESICRIBTY . /(T—Jy RigEEEBLTHED, 32
FLADI—=T> ZFIHNEIEE T, 6 > 1.5 mm x 1.5 mm /) JIOT W (Typ) x D (Typ) x H (Max)
Bl —SICED, BBHEE TREMBOSIRITTRETT. VFNOO6V1515A  1.5mm x 1.5 mm x 1.0 mm

R
m 1lch FHIEFME DC/DC I>/—%
m BIEAYSA L
m ESREE- R
B 1 %EEEERE
m 100 % Duty Y1)l
B {D-JyRER
B BHTARFr—IHEE
m BEEREMEE (OVP) Ri#
m BETREMEE (OCP) m US4, OA#4ss
m SEEIRRELEE (SCP) m SyFhITPC/ #TLYhPC/ H—/t—
m SEEREMEE (TSD) m ZhL—#488 (HDD / SSD)
m R ASBERENEDSLLHAE (UVLO) B SoC. FPGA. X//070tyYREDKEBR
B ERAS
n HEER RASHE

BER7IUr—>3>EK
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I FEREE
(TOP VIEW)
EN 1 2] R
Peo| 2 ' 5 Sy
FE 3 4 GND
mFsHBe
HFES | HFR HERE
1 EN A% =TIHF T, Venz 1.00V DU ECTBE F/NARAMEBELET . Ven® 0.40 V AT BE T/A AN
SPyNIIDLET . COTRFEA—TDOFEFRICURNTEE 0,
NO=DYRIGFTY  A-TORLAVE DO, TN TFYTIEENELUET  IKEORTE S AT, HEEH R
2 PGD 1. EXRBE (5) ND-HyREHESBLTIZEW, FREURVEE}. JO-F4>TIREE LT TDY RIC
L TIZE0N,
3 FB HHEET—R)\WIimF T, HHEBEEREDIRTAZEG. [CHLES 3. HHEBERTEEZSBUTIEE
AN
4 GND H359Y RIGEF T,
5 SW ALYF T HHF T . High Side FET DY—2X. Low Side FET O RLA UNTIERSNTWET . 124505%E
RESISECERUUERLTUZEL,
6 VIN BEREANHFTY . HBELLT, 4.7 uF (Typ) OESIv-I07>8%BHEL KRV, ADIDTIHEE
OFHOWVTIE, JSAREIEEE 2. AHI>ToHESIBU TS,
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Véwzch)2r4 RoﬁMJEo., Ltd. All rights reserved. 3/42 T5202201-0J2J0AB01920-1-1

TSZ22111 ¢ 15« 001 2024.11.08 Rev.001



http://www.rohm.co.jp/

BD9B106NF-Z Datasheet

J0vJIE
EN( VREF
Error_ Main
Amplifier  Comparator
Soft Start
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FB(3) AD b reEr T
EN——>
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&J'0vIEh{FEEA

1.

VREF

NEPEEBEEMOIIE T,

Soft Start

YIRZS—NERETY . iENFOETRICHIBRZNMNFIBRANSEONCH HEBENIS EHB6. BHDEEOA-—/N-21-MZEAER
ZFHCTENTEE T, YVIMRA—NIFRE(E 1.25 ms (Typ) BEETY.

3. Error Amplifier
ERAEIBIRAR T, NEPEEEBTE L FB In FEENEFLRBLSIC. Main Comparator A JEEZFAZRELET,

4. Main Comparator
Error Amplifier HOEEE FBIHFEE (Ves) ZELETZI2/\L—HTT, Ves B Error Amplifier B EELDIERSE High
ZH 0. On Time JOYICHAEENHIHERE LG THolcEEI—RIWILET,

5. OnTime
On Time 24 9%70v7TY . Main Comparator 374 High ([CB2EFTELM On Time Z4mMULEYS . AHMABENZALLT
. BIREN—EICRBLS(C On Time ZRELET,

6. PGOOD
JO—=Jy REIEEE TS,

7. UVLO
RA S EEREMEBSLEEER TY . AFEBE Vinh2.200 V (Typ) UTFTTF AN vy MIDLES, ALy AL REE(C(E 400
mV (Typ) OEXFIZZINHDET,

8. TSD
SREREMNISRTY  SEERELIRE IC BAENERE Tj i 175 °C (Typ) MU ECRBE TIRAZAD vy IO LET, T MET I
&, 25 °C (Typ) OEAFYSRICT, 7NA AN BREILET

9. OVP
BEFRELETY ., FBIHTEE (Vrs) N FBIHTFALYSAIRETE Vestn ® 110 % (Typ) BLECRZE. HHERD MOSFET
% OFF U9, Ves D' Vestn D 105 % (Typ) BATF(CIR3E. HFIEERD MOSFET MMEEEMEIRRE(CRDE T,

10. OCP
BERRELDIZTY, High Side FET & Low Side FET (CRNZERZAMYF IR 1 AN LICHIBRLET

11. SCP
EIEISRERE T, YVINI—-MTTU. BOHRAEENREEBED 92 % (Typ) BUTOIRRE(CHWLT. OCP A 256 EIHY
>hande. 130 ms (Typ) BIFINAZNSvYNISLET . 130 ms DIy I, T/\(IBIRREILES . (HICCUP EE)

12. ZXCMP
A IEFREEZAI D)L —4TY, Low Side FET H* ON JREEDBF(C, 124V 8EFN 0 A (Typ) 2 FEIBL. Low Side
FET %# OFF (CUE Y,

13. Control Logic
AAYF T e AR EHBEEM A HIH I B[R T,
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HESHRATEH (Ta = 25 °C)

H B R E 18 BEfif
ANEE Vin -0.3 to +6 \Y
EN imFE&E VEN -0.3to +Vin \Y
PGD imFEHE VpeD -0.3to +6 \%
FB i FEE Vrs -0.3to +Vin \Y
SW i F&EHE (DC) Vsw -0.3toVin+ 0.3 \%
SW imTF&EE (AC, 10 ns AF) Vswac -2.5to +7 V
EaEamRE eV Tjmax 125 °C
RIEREEH Tstg -55 to +125 °C

ER 1 ENBERVEMERESEREOETRAERCEBATIBAE. SEELEBIRCEDDIRMENDDET, F. 23— M- REKEA-TVE-RBE RIRREZBET
EFTA. BT BRREREZBADL IR MEEENZHE. L1-XREMIBHIRZ DI REHL CVRRIB3LSTIREFTBREOLET,

ER 2 : RRESHBEZBAZLOIRTEREEINETL. FVTRE LR, IC AROMBEZBLEEZLORNMEY . RRESEIEEZBIHSRERY A AR
3. ERIEEREAEI S, RBMRZERATILE HREAENREZBI RV SEEFUCTRRILEV,

(Note 1) REEAERETT /(M ANEELEITEE. T/\AZ0O&F - EREMERT ZENNHDET

?’&}Eﬁ (Note 2)
e REIHL(Typ) .
A8 5 mmmtee Y | amEmtee |
VFNOO6V1515A
Sy 33— EERE R EEST 83a 219.9 113.3 °C/W
S>3 —) W — FEFORIEYEE) (S5 X —s(Note 3) Wyr 21.6 15.0 oC/W
(Note 2) JESD51-2A(Still-Air)(CHEHL,
(Note 3) Sv>923a>ns)\wi— (E-ILRERSY) EEFOETOREFE/SA-4,
(Note 4) JESD51-3 [CEMUI-EAREE A,
(Note 5) JESD51-7 [CEMMUI-EARE A,
SEER EARtA BEARTE
1/E FR-4 |114.3 mm x 76.2 mm x 1.57 mmt
1E8 Em) 8
SREINT—> tRSEE
ELESMIVICES
70 um
+ EAES | U
SAITEE AR HitA BT
4= FR-4 | 114.3 mm x 76.2 mm x 1.6 mmt
1E8 (Xm) % 2EH. 38 (WR@) 4B (Zm) $HE
FRSE/I T —> iREE FRsE/) - iG] FRSEI T —> TREE
ESE S MINAC R
70 um | 74.2 mmO (IEAF) 35um |74.2 mm0O (EEAAZ) | 70 um
+ BRI LIRS H H H
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HERENERMTF

' H i 5 =/ A BX BAfi]
ANEE VIn 2.7 - 5.5 \Y,
BESVI I IVRE Tj -40 - +125 °C
HHEm (Ve Tout 0 - 1.0 A
HAEERTE Vour 0.6 - 4.0 \Y

(Note 1) REMFRIZE T TSv>U23VBEN 125 °C LUTFERBLSTEALIZEN,

ESIFE RHCTIEEDRVERD Tj = -40to +125°C, Viy =5V, Vey = 5V, BREBE Tj = +25 °C)

7 H Evl= =\ i =X EHf % %
ANEE
Sy NI BT Tson - 0 1.5 A | Ven=0V, Tj = 25 °C
= 1 = o
eI B Io ; 4 12 | pa f_ffﬁ;ﬁj% {E% Jtzﬂg C
UVLO #&HEE Vuvor | 2.125 | 2.200 | 2.275 | V|V falling
UVLO EXFUS REE VUuvLoHYs - 400 - mV
12=T
EN ANEFE High VENH 1.0 - Vin \Y Ven rising
EN ANEE Low VENnL GND - 0.4 V Ven falling
EN SR AT Ien - 0 1 A | Ven =5V, Tj = 25 °C
BEREER, JREIBIE2R. VIMNRY—b
FB i F ALy a)l REE Vesth | 0.594 | 0.600 | 0.606 | V |Vi =5V, PWM mode
FB R AR Irs - - 50 nA Vs = 0.6V, Tj =25°C
VI RZA — NRFE tss - 1.25 - ms
A1 A
on Time ton 185 | 248 | 310 | ns \P/\I/’;‘/I; nio? . V%Ulzzé 'fcv’
SW (MOSFET)
High Side FET ON 3 Ront - 25 36 mQ |Vin=5V,Tj=25°C
Low Side FET ON 3&i# RonL - 25 36 mQ |Vin=5V,Tj=25°C
High Side FET U—/&% T - 0 10 LA %433222521'51?@%
Low Side FET U-V&EiR Tike - 0 10 MA ?j{\:ya;g’)iwﬂ?u:ﬂﬁ
High Side FET E3R#|pR (Vore 3 THoce 2.1 3.1 4.1 A
Low Side FET ER#HIpR (Vore 3 Loce 1.5 2.2 2.9 A
SW FAAFv— KT Rors - 5 - Q |Ven=0V,Vsw =03V
NKI—=Dyk
PGD Rising (Good) EE Vecore | 94 9% 98 % x:[)’lz'ig{/m / Vear x 100
PGD Falling (Fault) &£ Vpenrr 90 92 94 % xz;:;”':”%/'m / Vear x 100
PGD Falling (Good) E/E Veeors | 103 | 105 | 107 | % xz;i“zng\;m NVean x 100
PGD Rising (Fault) EE Vecore | 108 110 112 % xEZD’;f'ig\'/FB / Vears x 100
PGD HAYU-JER IikpeD - 0 5 MA | Vpep =5V, Tj =25°C
PGD /] Low Level &F VpapL - 0.125 0.4 Vv Irep = 1 MA
(Note 3) CNIEREHETY ., EEHERAITOTHENEFRA.
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B/ET-5 (B8B7-9)

3.0 12
s <
VIN = 3.3V =
5 /1
< 2.5 o 10 /
= -
z e
2 2.0 8 s ////
o o
AE Z
215 ® 6 // ,/
3 % /4/
c =
Z 1.0 s 4 e,
! e ——
=5 c
- ()
¥ 0.5 /) g 2
/ 8, VIN = 5.0V
0.0 I 0 VIN = 3.3V
-50 -25 0 25 50 75 100 125 -50 -25 0O 25 50 75 100 125
Temperature : Ta [°C] Temperature : Ta [°C]
Figure 1. SvyNICER vs BE Figure 2. EERFERILIER vs JBE
2.7 1.0
> —
< 2.6 | 0.9
9 —
= >
? 2.5 = 0.8
v =
g 2.4 o
s g
> I 07
o o
E 2.3 i
3
¢ 206
= 2.2 z
o) L
o~ 0.5
> 21 | T - ;
= UVLO Detect EN High Threshold
2 0 UVLO Release 0‘4 EN Low Threshold
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature : Ta [°C] Temperature : Ta [°C]
Figure 3. UVLO LAl REBE vs 'BE Figure 4. EN ANEIE vs RBE
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BHET-5 (BBT-9) — K&

1.0
VIN = 3.3V

< 0.8
=
- 0.6
=
v
5
S04
3
[
S
pd
w 0.2

0.0 —

-50 -25 0 25 50 75 100 125
Temperature : Ta [°C]
Figure 5. EN RAER vs 'BE
50
VIN = 3.3V

— 40
<
A
i
- 30
=
v
5
$ 20
3
a
S
aa)
- 10

O /

-50 -25 0 25 50 75 100 125

Temperature : Ta [°C]

Figure 7. FB RAER vs JBE

—

FB Threshold Voltage : Veary [V

s [ms]

L

Soft Start Time

0.606

0.604

VIN

VIN

5.0V

=33V

0.602

0.600

0.598

AN

o
ul
o]
(2]

0.594

-50

-25

0 25 50 75

Temperature : Ta [°C]

100 125

Figure 6. FB i FALYS AL REE vs /RE

1.75 T T
VIN =33V
1.50
[ —
.—”"'—-—_—_
1.25 — — |
//
//
/
1.00
0.75
-50 -25 0 25 50 75 100 125

Temperature : Ta [°C]

Figure 8. YIRS -SR] vs BE
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BHET-5 (BBT-9) — K&

On Time : tgoy [ns]

mQ]

Low Side FET ON Resistance : Ry [

325

300

275

250

225

200

175

B
w

N
o

w
(9]

w
o

[\
ul

N
o

[y
193]

-50

-25

0 25

Temperature :

50

75
Ta [°C]

100 125

Figure 9. On Time vs BE
(VIN =3.3 V, VOUT =1.8 V, PWM Mode)

e

e
v

A

-50

-25

0 25 5

Temperature :

0 75
Ta [°C]

Figure 11. Low Side FET ON #&#1 vs /BE

High Side FET ON Resistance : Ryyy [MQ]

! Thoce [A]

High Side FET Current Limit

B
2]

N
o

(oY)
2]

W
[e]

N
Ul

N
o

[y
w

7
_—
//

-50

-25 0

Temperature : Ta [°C]

25

50

75

Figure 10. High Side FET ON i&#1 vs BE

4.1
3.9
3.7
3.5
3.3
3.1
2.9
2.7
2.5
2.3
2.1

-50

=25 0

Temperature : Ta [°C]

25

50

75

100 125

Figure 12. High Side FET E#RHIE vs BE
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BHET-5 (BBT-9) — K&

3.0 10
<28 — 9 ;
— w 8
= 2.6 5 _——
= * 7 //
E 24 W
] -
£ 22 7 s I
LjJ o /
— 2.0 v 4
i 2
[T © 3
g 1.8 Jg
n a >
g 1.6 =
— 0 1 VIN = 5.0V
1.4 VIN 3.3V
-50 -25 0 25 50 75 100 125 0
-50 -25 0 25 50 75 100 125
Temperature : Ta [°C]
Temperature : Ta [°C]
Figure 13. Low Side FET ERHIR vs ;BE Figure 14. SW 7(XFv—JiK# vs ‘BE
120 0.40 _ .
E —_— IR )
,D\;“ 115 ﬁ035 I VIN=33V ||
= =
4 110 .- 0.30
7 &
w 105 |==p==s==ala=o s S S 0.25
O o]
g >
2 100 0 0.20
- g
£ 95 z 0.15
0] o]
= el et Rkt el Fo-d--f-- - —_—_
£ 90 —— 2 0.10
8 — = — = Faling Fault S
o 85 — — — -FalingGood | | O 0.05
U]
— 150G Fault (a1
80 0.00
-50 -25 0 25 50 75 100 125 .50 -25 0 25 50 75 100 125
Temperature : Ta [°C] Temperature : Ta [°C]
Figure 15. PGD ALw2 Al REX vs BE Figure 16. PGD {77 Low Level 8 vs BE
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Hae

ﬁll

1. EXEE
(1) DC/DC Y N—SEME

BD9B106NF-Z (FEEA>A1 AlHICENFREFLE2RRUEEERBELE DC/DC ION-5TY, EARIARETHE
Pulse Width Modulation (PWM) E—RTA(YFIIEIEL. BREFEHRRETIXNZ 2@ L83 BERE—R (LLM
Light Load Mode) #lffl&2i7oTW\&E9, PWM E—REF(L, i85 2.2 MHz (Typ) ORA(YF I BRI TEMELE T . 1K Duty &
LUE Duty BHE. HEICGU TRELKEEZ T, BICBRLF 1L -2 i 2L3(CBIELET .

Light Load Mode

Efficiency n [%]

| L

/

Ll

4/1\

Ve

PWM Mode

Qutput Current lout [A]

Figure 17. B&7EE—RE PWM E—ROFNZERA -

(2) 100 % Duty EhfF

ANEBE Vin EEFIEE Vour DLARILNEVARE TS, 7/N1R(& 100 % Duty E—RTEMELFI. 100 % Duty E—RTIE,
High Side FET A& ON &40, Low Side FET (& OFF £E8DE T, COEE, VinE Vour DAHAEBEZEF. FTROESHH, High

Side FET OAEYIEA>HVHDETHESL DCR TOBERE FICLOTRENET.

Vour = Vin — lour X (Ronu + Rpcr) [V]

where:
Rony : High Side FET ON 3&iit
Rpcr : 42494 DCR
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© 2024 ROHM Co., Ltd. All rights reserved.
TSZ22111 « 15 « 001

12/42

TSZ02201-0J2J0AB01920-1-1
2024.11.08 Rev.001


http://www.rohm.co.jp/

BD9B106NF-Z Datasheet

1. BXEMF — &

(3) 1=l
EN IHFEBE Ven ([CE0 T, T/NAZDEREIES vy MDA FIFITEE S, Ven 11 0.9 V (Typ) U EICRBE, REPEIEEHEMEL. T
NAZANEBILES . Venk 0.7 V (Typ) BUFICT L. TRAADNT vy M IDLET Sy MBS, HAIERD High Side FET
& Low Side FET H* OFF U. SW IHF(IAEBIEIT 5 Q (Typ) Z7TUT GND (3&Hicn., HHZ2T(AFvr—>UE T, VenlcL?
EENE. ANEE VinDIRALFRF (Vin = Ven) 2 VinIBABICUTZEL,

Wiy

Sta :rt up Shuti‘l own

Figure 18. /1R==JILHEHIICLBHEE) - Sy bIT> A4 Fr—b
(4) YINRS—-b
VenZ High ([C33&. YT MRS — MERENEIMEL D BEMEPNIZES ENDFT . Flz, YIRRI— MEBE(CLD, HAOBEDA—
N=21—-MORABREZHCIENTEFT , YITRAY—MFR tss (3 1.25 ms (Typ) EIEICBDET.

Vin
Vel - e e —— —
Ven
0V eo— e i — — — — — — — — — — — — — —
" g
Vour
0 V et e e o o e e e o] —_———————— =
VEgTH X 96 %o 06V
(Typ)
Vg
0V e———— e e — — b — — — — — —— — —
Vpep
0V e—————————————————— . — — — o ——
) tss i treooiyn = 120 ps
Figure 19. YIRZA—k A4 Fv—k
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1. BREF — 2

(5) XD=Jykih
INO—DwRHEE(E FB I FEBE (Ves) ZEERUFT, Vs B FB i F AL WAL RERE Vesth 0.6 V (Typ) M 96 % (Typ) ML
LT OBECIRD. ZOIREEN 120 us (Typ) Hk#id L. PGD i FOA—-TF>RLA> Nch MOSFET h' OFF (Ci2D. PGD HAaht
Hi-Z (J\A>E=9>R) (ZI2DE T Ves D' Vestn 0.6 V (Typ) @ 92 % LUTERD, ZOIREEN 20 ps (Typ) kg sL.
PGD s FA—7>RLA> Nch MOSFET £' ON U. PGD i#FH 125 Q (Typ) THLFI>ENEY,
Fie. NO—Dy REERE I H B BRI UEB SICEEMELET . Vs B Vesty 0.6 V (Typ) M 110 % (Typ) ML EOEE(C
RO, ZOIREEN 120 ps (Typ) &I 3L, PGD ilFA—T>RL~1> Nch MOSFET h* ON U. PGD iiFh 125 Q (Typ) T
TN ENET . Vs B Vest 0.6 V (Typ) @ 105 % BUTFERD, ZOIREEND 20 ps (Typ) #Eid 3. PGD i FOA—T>
RLA> Nch MOSFET /' OFF (Ci2h. PGD 30" Hi-Z (CRDF Y,
PGD ifF% 10 kQ to 100 kQ OIEHTT 5.5 VAT OERICTIIN 7Y 2L 2B ULET . XTIy RERERERULB VS S,
PGD s FaIO—T4 > TIREEB LI 5> RITHERIL TUE2 W,

Table 1. PGD 43

Rig &1 PGD i/
ANEEIE AR Vin < 0.7 V (Typ) Hi-Z
Sy Ven < 0.7 V (Typ) Low (Pull-down)
A3%=JI 96 % (Typ) < Vrs / Vreth < 105 % (Typ) Hi-Z

Ven =2 0.9V (Typ)

Ves / Vesth < 92 % (Typ) or 110 % (Typ) < Ves / VestH

Low (Pull-down)

UvLO 0.7V (Typ) < Vin £ 2.2V (Typ) Low (Pull-down)
TSD Tj = 175 °C (Typ) Low (Pull-down)
VIRRI—-RET
SCP Ves / VretH < 92 % (Typ) Low (Pull-down)
OCP 256 AU~ b
Vin
Ve —
VEN
OV c———— e —— — — — —— —— — — — —— — — — — —
+105 % (TYP) weeechesnees R +110% (Typ)
. H Jr—
96 % (Typ) e foeceeceeneessd — g SO A S N 92 % (Typ)
Vour E H E :
ov 17 S50 SRS VU U RN SR SE—
Veamy % 105 % (Typ) _-__i_ i p— : ______ : _________________ : ____________ j ________ Vrgm x 110 % (Typ)
Vi x 96 % (Typ) .=. ................... T T A P———— = X 92% (Typ)
Ve : H i ! :
ov : E——— =——-————-.~——§—___.____
ov S T S e T T e o T T
120 ps 20 ps 120 ps 120 ps 20 ps
(Typ) (Typ) (Typ) (Typ) (Typ)

Figure 20. J{O—Jyk §4Z>0Fp—h
(PGD i F I Py TS )
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1. BXEMF — &

(6) HHF1AFv—SiiEe
BT 0% 1 DTEMmIIE. SW T RIEO 5 Q (Typ) OEMTHENETAAFr—SUFT,
SrYMIUY: Vey < 0.7 V (Typ)
-UVLO: Viy € 2.2 V (Typ)
*TSD: Tj = 175 °C (Typ)
*SCP: YIRRA—IET KU Ves / Vesth < 92 % (Typ) KU OCP 256 AU~ b
. LRROZKMENINTHEIREINDE, HATARAFv—S%FIELET

.rohm.co.j - -1-
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PREESHEA — fRE

2. {REEHaE
(1) BEFREMEE (OCP) / BfEfEHRIREHREE (SCP)

BEFIREMEE (OCP) (L. Low Side FET & High Side FET ([CRN3ERZZXAYF I B 1 AL CEICHIBRLET . Low
Side FET ' ON LTLW\3RE, 1>49959EHH Low Side FET EFRHIFRME ILocp 2BA TS, FB IHFEE Ves H' Vesth = 0.6
V (Typ) BUFTE. Low Side FET % ON UfeldE 9. 1>995E R ILocp 2 FEIBE. High Side FET (& ON 332 ¢ENaTHE(C
1DF I . High Side FET B*ON U TWBEE(C, 12499 EF N High Side FET EFRHIBRME Inoce MA_E(CHBE. High Side FET
% OFF UEY . OCP BMEICKDEIRE R UT 1-T4NE(L TR T HAOEBEME T I3AI68EENDDFET .

BEEITIRREMLEE (SCP) (FEMYTE—RTY, Vs h' Vestn X 92 %LLF (Veep = Low) DIREET. Low Side OCP /=l
High Side OCP h*' 256 B1/LE#EI 3L, 130 ms (Typ) BIAAYF > JEIEZEIELED . 130 ms (Typ) OELEE. T/U/
ASBIEBILET, 22U, YIRRI— NEEBF(d SCP BMEREN R IZL TULTE SCP (FEMELER Ao CORFEDIFRIZEFAIRE
HUCLBTIRBALE (LA RED T, B MRECIERENME (HIXIEHNDERENZAS LOIZERNEFIERINIHBER
E) TOCERITEEFTZE0,

Table 2. OCP XU SCP OENrSfF

VEeN Ves Start-up OCP SCP

< Vreth X 92 % (Typ) VIRRA—NiEgt Bz Fiii3)]

> 09V (T >V 92 % (T % Fiii %Y
(Typ) FBTH X o (Typ) BE=T ﬁi}J i}J

< Vreth X 92 % (Typ) Bz B%h

< 0.7 V (Typ) - Sy i3 i3

Veary x 92 % (Typ)

VPGD

Vsw

High Side FET
Internal Gate Signal

Low Side FET
Internal Gate Signal

Inductor Current

High Side OCP
Internal Signal

Low Side OCP
Internal Signal

Less than
OCP 256 counts

SCP

o
- [Vd LY
Internal Signal <

rd

CP 256 counts |< 130 ms (Typ)

Figure 21. OCP-SCP #4324 Fv—h

.rohm.co.j - -1-
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2. {REEHEAE — WS

(2) BEANEEREMEBSILHEEE (UVLO)
ABNBE Vin N 2.2 V (Typ) UTIERBE FRAANSYNIDLET, VinD 2.6 V (Typ) BLEICRZE. T/NAZNEEILE
9, EXFUSZ(E 400 mV (Typ) T,

Vin
(=Ven)
Hysteresis
V =400 mV (T
.V.OUT UVLOHYS mV (Typ)
UVLO Detect 4 UVLO Release
Vivior = 2.2 V (Typ) Vivioz =26V (Typ)
OVmm—m—m—mm e S S —— A .

Figure 22. UVLO #1345 Fv—b

(3) BEREMEE (TSD)
IC ZEENSEHCTOOBERELIRTY, BEIESESMEEATHEARALETIN. AHh—RaiEAEbEERBRIIREN
fRBEL. FYARE Tj #4175 °C (Typ) FTLRIZL. BEFERDE (TSD) HEMELHIIERD MOSFET % OFF LEY, D
%, FYLRE Tj METFU. TSD ALy all R T O2LBEITEIRLE T TSD ALy alL R, 25 °C (Typ) OEXFUS A%
TWET, B8, BERENR RN EATEREBIIRETOIMELRDEIOT., Yy EEREMEELLU TERULAVTER
Lo

(4) BEEFRERLE (OVP)
FB i F&EE Ves B Vesth X 110 % (Typ) U ERBE, HERD MOSFET % OFF 932¢T. HABED LFZHMNZFT,
Ve 73“ VEBTH X 105 % (Typ) LX—F(:Eét\ Hjj]EQOD MOSFET D‘ﬁ"%“iﬂ#ﬂﬁ%‘%iﬁ@i@”o Z’f“/?)d@]'f/ﬂ;\ VEs 73\‘ VEsTH LX
TRl CHBEEINET,

www.rohm.co.j - -1
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It A E1 3 )

1. BX7IVs—-33>
BIRZHET I CHIOBERINSA-FFTFEITRDFT,

Table 3. Example of Application Specification

IH B & 5 Lnx s 317
ADEE Vin 5.0 V (Typ)
HHEE Vout 1.8 V (Typ)
%kl‘ﬁb%iﬁ IOUTMAX 10 A
ﬁﬁ_.
100 kQ
VING T SN PGD |2 OPGD
Cos
GNDO —if 1 GND SWS
ENO L EN FB

Figure 23. 77U —33>EEE

2. ABayFoY8
ANTDT Y CCFESTYY - 20T 8 ESEREEV. AN TIHEA VTV A ZOAERICEIRN &0, VIN I F ORI
([CACE IR TEDNRAFIELE T, (I5DF, SBEEE. DC A TRIFE. BT REAESHTERNBEIEN 2.5 uF 2 FEISH
WESITERTEL TSV, 7TV =345 T -4 (BET—4) (CERHINEEIR (C) BHOE0ETFEREEV, IhAZFVEE
EQOANIDT OB EFERTBIET, SBCANWIINIA ZRIERTEEYS, F/. 0.1 pF LTFOI>FT>H% VIN iiEFE GND iHF0
HEESGBIUTERE I 3L T mAR /A A2 BB TESZ R EEENHDE T . BEAR/(F—000 7 O HDOAIBICE T, IC HEREME
IBRIEEMENHBDFIT DT, PCB LA F7I MR DWTETSIBOSX., REt2HFEVLETD,

.rohm.co.j - -1-
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ICAEES — fE

3. WABERE
FB I FICHERES 37— K WJIEH Rup, Row (L& T DBEBARIETEEY . HAEH Rup ELT, Ry & Ro DIEHEBEFIIER
(Rup = Ry + Ro) [CTBELT. ABEMBEMN GBI BENTEET o REBHEDI. I1— K/ WIS Rup & Row DILBUIEL
B 20 kQ BUEIABESICREL TR,

HHEE Vour (&, TR TEHETEET,

T Error Amplifier
iy _
-

Vour = R";*ﬂ X 0.6 [V]
A FE DW

+ RUP = R1 + RZ
Rpw = R3

Myp)

Row 06v_|
1

1 1
1/(—+—) = 20 [kQ
/(RUP + RDW) - [ke]
Figure 24. J1—RN\wJiEHEIEE

E7E ON Time HIEITIX. DEBEDSHIC FB BEC DRI INEESIBEBERDFT , KT/ (F IC "EPT FB EIE(CUvTIL
BEZEATBCULED. T4—RIAT—R- D257 Cep MECTE. & ESR O IO T BT BLIIERETSNTHDES . UH
URHS, BRIEEFESLUBFEEEONENRIAENDD. CrpHiBht I 2T aHERUEFT, Crp d TROSEF TREL TS
W

15X(1-Vour/Vin)*X/L1CouT [F]
Ryp

BEINEER I -TOREEFE L1, Cour. Rup. Row. Crs ([LAKFLEFEY . EBRIC(E. PCB OLA 7Y MOBLIROSIZEIL. EHTS
EPROTERE. ERAKM (RERL) (CLNFMHRFZELLETOT, BIERFTVT—33VICT, BEISERERERO+DRIEREH

Open < Cpp <

FRLLET,

RN EBERECHIDHEREELT, Table 4 ZB8<TZ20,

Table 4. #227—F/\yIIEHME. FB 127> H1{E

ANEE HAhEE Rup Rpw Crs
Vin Vour R: R> R3 Cy
5.0V 0.6V 100 kQ 0Q Open 120 pF
5.0V 0.9V 100 kQ 0Q 200 kQ 120 pF
5.0V 1.0V 100 kQ 0Q 150 kQ 120 pF
50V 1.2V 150 kQ 0Q 150 kQ 120 pF
5.0V 1.5V 150 kQ 0Q 100 kQ 120 pF
5.0V 1.8V 200 kQ 0Q 100 kQ 120 pF
5.0V 2.5V 270 kQ 47 kQ 100 kQ 47 pF
5.0V 3.3V 200 kQ 12 kQ 47 kQ 33 pF
3.3V 0.6V 100 kQ 0Q Open 120 pF
3.3V 0.9V 100 kQ 0Q 200 kQ 120 pF
3.3V 1.0V 100 kQ 0Q 150 kQ 120 pF
3.3V 1.2V 150 kQ 0Q 150 kQ 120 pF
3.3V 1.5V 150 kQ 0Q 100 kQ 120 pF
3.3V 1.8V 200 kQ 0Q 100 kQ 68 pF
V(éwzvé'zr?lhl%ﬁ%ljgo., Ltd. Al rights reserved. 19/42 T5202201-0J2J0AB01920-1-1
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IGAEEH — #wE

4. A LCT1NVF
DC/DCIYN\-4Tld. BEICEFRIRERZMHIEI DD BHBEFBIEAD LCIIIINBETY . 125752 2fE 0.47 pH

CIERULTLIZE,
I "'D"-
A FY AEEER > louax + AlL/2 Jl_
Al Ij_
I /& ----------------------------- . ) L Veout
HARKER loumax Driver 7 T_D
—
t h‘ﬁ I Cour
Figure 25. 1>4949(CRN 3Bz Figure 26. 171 LC I/ AEIEE

VIN = 5 V. Vour = 1.8 V. L1 = 0.47 pH. ZAYFIHEIEES fsw = 2.2 MHz TEHE S 3L HI9ER AL IEDRRICRDET,
1
VINXfswXLy

ERTR1HVIOERETR (G HWNRAEEETR loutmax (LA TIVETR ALLD 1/2 ZEBUEDELERLDEAZTVEDE
fEFAL TR, Table 5 (CHERA>AH79D—BZZHBLET .

Al = Voyr X Viy — Vour) X = 1.11 [A]

Table 5. #2E4(>474

Inductance Part Name Manufacturer DCR Current Rating LxWXxH

[pH] [mQ] [A] [mm]
DFE252012F-R47M Murata 23 6.7 2.5x2.0x1.2
DFE201610E-R47M Murata 32 4.8 2.0x1.6x1.0
LBENA2520MKTR47MONK | TAIYO YUDEN 20 5.9 25x2.0x1.2
0.47 LSEUC2016KKTR47M TAIYO YUDEN 26 6.3 20x1.6x1.0
TFM201610ALM-R47MTAA TDK 34 5.1 2.0x1.6x1.0
XGL4015-471ME Coilcraft 7.5 10.5 4.0x4.0x1.5
XFL4015-471ME Coilcraft 8.36 6.6 40x4.0x1.6
XEL3520-471ME Coilcraft 10.85 8.0 3.5x3.2x2.0

V(éwzvé'zr?lhl%ﬁ%ljgo., Ltd. All rights reserved. 20/42 T5202201-0J2J0AB01920-1-1

TSZ22111 ¢ 15« 001 2024.11.08 Rev.001


http://www.rohm.co.jp/

BD9B106NF-Z Datasheet

4. BN LCT(VY — &

HAHIZT>Y Cour (BTS2 - AT U ZERUTUIZEW, Cour FHENDUWITNEBERFECHEZSZFY. REEENZWIIIVE
B EISIEE 545(C Cour ZIEEL T,
HEAVYTINEEGRNTRIELDENTEET,

1
8 x Cour X fsw

AVrpr = Al X (Resr + ) V]

Resg : AT HOEMEHIIET
ZZT Coutr = 10 X 2 YF. Resg = 3 mQ EF3E, HAWTIVEE AVre [FFEEOLIETEEINFT .

1
EX10x2uFx22MHz

AVirp, = 1.11 A X (3 m2 + )=65 [mV]

Cout DBFEELT, 20 WF (Typ) ZHERLET . (50 RERFIE. DC /7 RHFIE, ERZ(LREZSHTRMBEMEN 10 pF
ZTFEBBVEIICSREL TIZEW, 7IVT =23 5T -5 (BET—Y) (CR#EENEb& (Cs, Ca, Co) HHDEOEIEAT
(AN

2. Vour [EHRENZIATOIL T HDOEFHE Coutmax (IR Z I EEHCL TZE W,

0.5m Al
Courmax < v X (1- TL) [F]
ouT

HlELT. Vin = 5 V. Vour = 1.8 V. Ly = 0.47 uH. fsw = 2.2 MHz (Typ) B¥® Coutmax (E FECTEtETEEY,

0.5m 1.11 A
Courmax < T x (1= 222) =123 [F]

Vout [C Coutmax EDREVEEMERINTLEE. B OEAEBRICELDIBERIFENBELH DNEBLARVEIEEENHDET
DT, X7 V-3 TO+DRHEREHFEVLET .,

www.rohm.co.j - -1
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PIVT—-3a 57— (BET-9)

.
UINO—»—_T_—Q—_-L—E WIN pao * OPGD
C- C. T Cy .
GH nm——l—o—l—i GND SWE— +—OVoUT
— g N
e UF‘.- & FBE— 5.
i & — —C:——C. C
[:| =) R: ]
L
R
Figure 27. 700 —232 8 EOERE
Table 6. Bi@zk (EEH)
Part Size Code
Value Part Name Type Manufacturer
No. (mm)
L1 0.47 uH XGL4015-471ME Inductor 4040 Coilcraft
Ci 4.7 UF (6.3V, X7R) JMK107BB7475MA Ceramic Capacitor 1608 TAIYO YUDEN
G - - - - -
Cs 10 pF (10 V, X7R) GRM188271A106MA73 | Ceramic Capacitor 1608 Murata
Cs 10 pF (10 V, X7R) GRM188271A106MA73 | Ceramic Capacitor 1608 Murata
C5 (Note 1) _ _ _ - -
Cs - - - - -
C; Depending on Vour M2 | GRM1555C2A Series | Ceramic Capacitor 1005 Murata
Depending on Voyr (Vot¢2) _ _ _
R1 MCRO1MZPF Series Chip Resistor 1005 ROHM
(1%, 1/16 W)
Depending on Voyr Mete2) _ . .
R MCRO1MZPF Series Chip Resistor 1005 ROHM
(1%, 1/16 W)
Depending on Voyr Mete2) _ . .
R3 MCRO1MZPF Series Chip Resistor 1005 ROHM
(1%, 1/16 W)
R4 100 kQ (1 %, 1/16 W) MCR01MZPF1003 Chip Resistor 1005 ROHM
Rs - - - - -
Rs - - - - -
Rg (Note 3) Short - - - -

(Note 1) CsGAFILTUHDEIMATSAVATY . COIDTIHEBERIECSVWTRESHDEFLAN, ANBEVWT IR T DHAERLET.

(Note 2) HABENEEML. "Table 4. #5274~ R/\wJIEYUE, FB 27 HE" 2#ZSHIZE,

(Note 3) Ro (371~ R\ OREIRBEFIEAERTHD, ATZaERDFT . Ro [CHERHTZIFATBET, FRA BEZAVWTRIRENFE (MHAEY->Y) ZRAIEI BN TEFT. 1B
B, B7TVT -2 TRETOERFBERLBLZD, >3- MU TR,
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PIVT—2a 45857 —-5 (BEBET-F) — =&

Table 6. DEPRRZFEALTVNIT .

Efficiency [%]

Efficiency [%]

100

S5

S0

85 - o

o |

70 /

65/

60

55

50
45

40

VIN = 3.3V

VIN =50V |__

0.0001 0.001 0.01

0.1

Output Current : Ior [A]

Figure 28. %% vs HAOER

(Voutr = 0.6 V)

100

g5

90 L —

Vi
L1/

70

65

60

VIN = 5.0V

VIN =33V

0.0001 0.001 0.01

0.1

Output Current : I, [A]

Figure 30. 12 vs HHER
(Mout=1.2V)

100
95

90 AR
85 \—
o0 |/

=/
70 /
65
60
55
50

45

40
0.0001

Efficiency [%]

VIN =50V ||

VIN =33V

0.001 0.01 0.1 1
Output Current : Ioyr [A]

Figure 29. %2 vs HAER
(Vour=0.9V)

100

95

LTI T
/

80

75

Efficiency [%]

70

65

VIN =5.0V

VIN =33V

60
0.0001

0.001 0.01 0.1 1
Output Current : Ig,7 [A]

Figure 31. % vs HHER
(Vour = 1.8V)
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PIVT—2a 45857 —-5 (BEBET-F) — =&

Table 6. DEPRRZFEALTVNIT .

100 100
95
AT 95 <]
90 / /—’"\/‘—\\_/
—_ / — 90 al
R 85 S
- oL/ :
c 80 2 85
o K
F ol M
5 75 b 80
70
75
65
60 VIN =50V 70 VIN =5.0V
0.0001 0.001 0.01 0.1 1 0.0001 0.001 0.01 0.1 1
Output Current : I, [A] Output Current : I,y [A]
Figure 32. 3% vs HHER Figure 33. 2 vs HAOER
(Vour = 2.5 V) (Vour = 3.3V)
0.612 0.918
0.915
0.609 \\ 0.912
S’ 0.606 \\\\\ S 0.909
5 5 0.906 [~
< 0.603 N1 L \\
() L]
9 0.600 9 0.900 e
8 9 0.897
7 0.597 7
2 2 0.894
3 0.594 S o.891
0.888
0.591 M
VIN = 5.0 V 0.885 VIN =50V |||
VIN =33V VIN=33V
0.588 0.882
0.0001 0.001 0.01 0.1 1 0.0001 0.001 0.01 0.1 1
Output Current : I, [A] Output Current : Iy, [A]
Figure 34. HAEE vs HAOER (O-RLFal—-23) Figure 35. HAOEE vs HHOER (O-RLFal—23Y)
(VOUT = 0.6 V) (Vou'r =0.9 V)
www.rohm.co.jp - -1-
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PIVT—2a 45857 —-5 (BEBET-F) — =&

Table 6. DEPRRZFEALTVNIT .

1.224 1.836
1.218 1.827
> 1.212 > 1.818
5 5
21,206 [ = 1.809 [
A T v T
E 1.200 g 1.800
G o)
7 1.194 7 1.791
3 3
= =3
3 1.188 3 1.782
1.182 Hi 1.773
VIN =5.0V VIN =50V
1 176 VIN =33V 1 764 VIN =33V
0.0001 0.001 0.01 0.1 1 0.0001 0.001 0.01 0.1 1
Output Current : Inyr [A] Output Current : Ior [A]
Figure 36. HAEXE vs HAER (O-RLFal—33) Figure 37. HAOEE vs HHER (O—RLFa1l—23>)
(Vour = 1.2 V) (Vour = 1.8V)
2.540 3.350
2530 3.340
—_ — 3.330
2, 2.520 b
5 5 3.320
> 2.510 2 L
o ~. 3.310
U T T )
E 2.500 g 3.300
2 5490 £ 3.290
2 2 3.280
S 2.480 >
o © 3270
2.470 3.960
2 460 VIN =50V 3 250 VIN =50V
0.0001 0.001 0.01 0.1 1 0.0001 0.001 0.01 0.1 1
Output Current : Inyr [A] Output Current : Ior [A]
Figure 38. HAEE vs HAOER (O-RLFal—-23) Figure 39. HAEE vs HHER (O-RLFal—-23Y)
(Mour = 2.5V) (Vour = 3.3V)
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PIVT—2a 45857 —-5 (BEBET-F) — =&

Table 6. DEPRRZFEALTVNIT .

3.00 3.00
2.75 2.75
N 2.50 N 2.50
£ 225 £ 225 // —
= z
W% 2.00 — «¥ 2.00 -
> 1.75 ///lL_ > 1.75 / lﬂ/
c oy
o 1.50 o 1.50
g VA g [ [/
® 1.25 9 1.25
- /// [ l //
.-IJ:; 075 // VOUT =06V ] :E:_;JJ 075 /// VOUuT =12V Il
-Ug-) 050 / VOUT =09V [ UE-) 050 // vouT =18V [}
025 vouT=12v | | 025 vouT =25V | |
000 VOUT =18V 000 VOUT =33V
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Output Current : Inyr [A] Output Current : Ior [A]
Figure 40. Z(vF I REKER vs HHOER Figure 41. Z(vF I EKEER vs HOER
(Vin = 3.3 V) (Vin = 5.0 V)
1.224 1.836
1.218 1.827
> 1.212 > 1.818
> 1.206 > 1.809
) )
g 1.200  1.800
G G
= 1.194 = 1.791
3 3
(a8 (a8
g 1.188 g 1.782
1.182 s . . 1.773
1.176 1.764
25 3.0 35 40 45 50 55 25 3.0 35 40 45 50 55
Input Voltage : Vi [V] Input Voltage : Vi [V]
Figure 42. HAOEE vs ANEE (31oLF1L—23) Figure 43. HAOEBE vs ADEBE (31>LFal—33>)
(Vour = 1.2V, Iyt = 1.0 A) (Vour = 1.8V, Iyt = 1.0 A)
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Table 6. DEPRRZFEALTVNIT .

3.400 3.00
2.75
3.300 / _
/ N 2.50
> 3.200 Z, 225 l,f'
3 / N 1
>’ 3.100 ' 2.00 / ~_
- / = 1.75 / ~_
C
g 3.000 @ 1.50
S g /
= 2.900 9125 /
3 / @ 1.00
52| §ors [ o)
2.700 Z 0.50 N
/ 0-25 vouT =25V ||
2.600 vouT 3.3V
0.00

2.5 30 35 40 45 50 5.5
Input Voltage : Vi [V]

25 30 35 40 45 50 55
Input Voltage : Vi [V]

Figure 44, HHOEXE vs AHDBE (51>LFal—33>) Figure 45. Z(vF> I EKE vs ASDBE
(Vour = 3.3V, Ioutr = 1.0 A) (Iout = 1.0A)
3 ) liv 2 ” i . we 3.0 V/div
L'm Hiss, e ™ liu W._‘_ ‘ [ M ™ '“" M ‘ m =
i pof it — e . L"‘ v L—- L—--w o e oo
/\\ /\\ J,\ /’\ /’\ _,”.‘\-k,/. T ‘»-./""“\_/F“‘\h/ """" e T T T A
1.0 ps/div 500 ns/div
Figure 46. HAOWWITIVERE Figure 47. HAWITIVERE
(Vin=3.3V,Vour =09V, Iout = 0.1 A) (Vin=3.3V,Vour =09V, Iout = 1.0 A)
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Table 6. DEPRRZFEALTVNIT .

™

a1

A
\

/\

Figure 48. HHUvFIVEE
(Vin=5.0V, Vour = 1.8V, Iopur = 0.1 A)

1.0 ps/div

80 : 180
60 //\\ Phase 135
40 PL\ / \ 90
20 %M\, AN \\ 45
- o
© \ \ .
= 0 0o Y
E | 2
-20 -45
ST, Y 1 A A -90
-60 -135
-80 -180
1 10 100 1000

Frequency [kHz]

Figure 50. EREUFE
(Vin=3.3V,Vour=0.9V, Iour = 1.0 A)

v

5.0 V/div

e P e b — e renacte o [N

NWWWW

&

Gain [dB]

80

60

40

N
o

o

-20

-40

-60

-80

500 ns/div

Figure 49. HHUvFIVERE
(Vin=5.0V, Vour = 1.8V, Iour = 1.0 A)

180

= Phase | | 135

90

TN | o
h o

/-
Phase [ "]

- -90

-135

-180

10 100 1000
Frequency [kHz]

Figure 51. BIEEUFE
(Vin=5.0V, Vour = 1.8V, Iour = 1.0 A)
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Table 6. DEPRRZFEALTVNIT .

| \ )

.—-—;—:——-————u “"nu——-—-——-—-.- s
10 ps/div 10 us/div
Figure 52. SfEGE Figure 53. B7EIILE
(Vin=3.3V,Vour=0.9V,Iour=0.05At0 1.0A: 1 A/ps) (Vin=3.3V,Vour=0.9V, Ioyr=0.7Ato 1.0 A: 1 A/us)

AT T ST ST “'“—-—'—m;u .
10 ps/div 1 10 ps/div
Figure 54. BRIEE Figure 55. BfEEE
(VIN =5.0 V, VOUT =1.8 V, IOUT =0.05Ato1.0A: 1 A/LIS) (VIN =50 V, VOUT =1.8 V, IOUT =0.7Ato01.0A: 1 A/|JS)
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Table 6. DEPRFTEZEALTVEY,

¥ A

[ M ———————— [ R R P R R A
Vot 3 V/div |

Vit 3 V/div
-

Voyr: 1 V/div /

500 ps/div 500 ps/div
Figure 56. &7 EN ENEHZ Figure 57. &7 EN Sy iRz
(Vin=50V,Vour=18V,Ven=0V to5V) (Vin=50V,Vour=1.8V,Ven=5Vto 0 V)
% e e
[ | Vin: 3 V/div
Vs 3 V/div
- -

I ]

Vour: 1 V/div |

|

Vour: 1 V/div ll

'_
liv |
MR ] s
| 500 ps/div 500 ps/div
Figure 58. Rioad = 1.8 Q EN BN Figure 59. Rioad = 1.8 Q EN SN
(Vin=50V,Vour=18V,Ven =0V to 5V) (Vin=50V,Vour=18V,Ven =5V to0V)
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o Vin: 3 V/div
Vit 3 V/div
L

500 ps/div 2 ms/div
Figure 60. &7 VIN (ZEIRAZ Figure 61. &7 VIN vy MUVKR
(Vin=Ven=0Vto 5V Vour =1.8V) (Vin=Ven=5Vto0V Vour =1.8V)
I | Vin: 3 V/div
Vi 3 V/div |
f o
i T~
....u-»,::f:"—:'?,f | ~ —
Pl 2 -
= =}
\ 1 V/di / l
-
] ' o
| 500 ps/div 2 ms/div
Figure 62. Rioad = 1.8 Q VIN #Z&hKEH2 Figure 63. Rioad = 1.8 Q VIN vy iR
(Vin=Ven=0Vto5YV, Vour = 1.8V) (Vin=Ven =5V 1to0V, Vour = 1.8V)
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Vour: 1 V/div Vour: 1 V/div

L L

=L . : | |

Vsw: 3 V/div Vey: 3 V/div

100 ps/div 50 ms/div
Figure 64. OCP B){ERHZ Figure 65. SCP B/ERZ
(Vin=3.3V, Vour=09Vto0V) (Vin=3.3V, Vour=09Vto0V)

3.0 3.0

2.5 2.5
< <
'_é 2.0 '_é 2.0
T 1.5 g 1.5
5 5
O O
2 1.0 3 1.0
5 5
o o \

0.5 0.5

00 VIN=33V OO VIN=33V

25 35 45 55 65 75 85 95 105115125 25 35 45 55 65 75 85 95 105115125
Temperature : Ta [°C] Temperature : Ta [°C]
Figure 66. Thermal Derating Figure 67. Thermal Derating
(Vour = 0.9 V) (Mout = 1.2V)
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3.0

2.5

2.0

1.5

1.0

\

VIN =5.0V

Output Current : In,7 [A]

VIN = 3.3V

0.0
25 35 45 55 65 75 85 95 105115125

Temperature : Ta [°C]

Figure 68. Thermal Derating
(Mout = 1.8V)

Output Current : Iy [A]

3.0

2.5

2.0

1.5

1.0

0.5

0.0 |

VIN = S.D\Il

25 35 45 55 65 75 85 95 105115125

Temperature : Ta [°C]

Figure 69. Thermal Derating

(Vout = 3.3V)
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PCB L1 79 hasEHOWT

DC/DC 22\ -AD5&5HCHWT PCB LA 7 MDRETHEIFR(CEETY, BUIRLAT7UNCILD., BIRCEET 34k < RREZELE T 3L
NTEEY, Figure 70-a K5 Figure 70-c (FFFE DC/DC I N-4SDERZRI®%E RUILRITY ., Figure 70-a ® Loop1 (F_ERID
switch A ON. TAI® switch A OFF BFICO>/\—4(CRN2ERZFRLTHD. Figure 70-b ® Loop?2 (&AM switch A OFF, T4l
® switch ' ON BHC OV N —-AITHRNBEREZERL TVET . Figure 70-c DAHR(IE Loopl & Loop2 DEFZFRLTWET, £ switch
BATDEAUN AVDEATNZEAL S BIZNCKIRED D OERIEHAZIELET . COREZ N BIER B EIRESATERMRNE
9, EOFcH AN TS T 2 HEIC TSN RIREPOEEZ TEBILI/NE(IBILT, JAAZ RS I IENTEET . FHlllCOETHELTTRAY
FoILFIL—I3IN-ZXDT TV —23> ) NBEEIZIN-4D PCB LA 79 NFEE 1S BBUIZE,

Loop1.__’-__ 7}}

Vi O——=== —O0—0O— » Vour
High Side Switch g
Cin y
i
V I Low Side Switch T,
GND O~ — . O GND

R — &

Figure 70-a. High Side Switch: ON. Low Side Switch: OFF BFDEEHRES

Viv. O—e O * "’Y‘l'_" * O Vour
High Side Switch -
Cin 7[ N Cour
\ Loop2 }
Low Side Switch
GNDQO * - > O GND

Figure 70-b. High Side Switch: OFF. Low Side Switch: ON KFDOERIRIS

Viv. O—¢ i * OVour
lCN l Cout

_I_ High Side FET J Low Side FET T
| Y OGND

Figure 70-c. BROZESD . L17UN L TOEZEREM

GND O
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PCB LA/ 79hsEEHIOWT — &

PCB A7 MNes%Et 9 3BRIC(E. UTFICBISRa245SERL GRETL TR,

* AFI2>F Y Cin (& IC @ VIN i F& GND i FICRIRERPRDIAC IC ERIUEICALEL TEEL,

‘SW REDRAWF > )— R, f)—RAD AC FEE(CED /A XDRZENEZINBIz8. 12595 Ly [CAIRERIRDARIE M — AL TK
1AW

« J4—RINWIIEHL Rup & Row (& FB I FICTEBRBEVMIBICESEL. FB i FE TOERRZIEL TS,

-FB IFIDRNBT4—RINWISA (L. SW D — REFETEERPRDERL TXREE W,

*Ro (71— R\ DRELREEFEDRIERTHD. ATa2ERDFET,
Ro [CIEHIZIBATBE T, FRAREZAWTI(— R)\WIDRELRENFE (MHEN—2Y) ZRIETRIENTEET . b, BEIFESA
—NUTTERKIEEL,

Ly

Top View Bottom View

Figure 71. PCB LA 77 Mgl
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BEGETCH VT, FYTSvI 0338 Tj HY 125 °C LUFOETEMESETZE W,
(an‘? IIREBUTIEEN, )

FYTSv )23V RE T (FUT O 2 BITERBIENTEET

1. EEARETO/ v —S FEREE TtHSRHIBE.
Tj = Tt + ¥, X W [°C]

2. BERE Ta h5RHIHA,
Tj = Ta + 6,4 x W [°C]

Yr D023 —) -2 ERRLEREIE (S —5 (BUET)
v —REREEEMET (BUE)

IC OFMER W LT ORTKREDET,

V V
W = RONH X IOUTZ X —I(/)UT + RONL X IOUTZ X (1 - OUT)
IN IN

+Viy X e + % X (tr + tf) X Viy X Ioyr X fsw [W]

Ronu : High Side FET ON &1 (BRMEHE) [Q]
IOUT T HPOER [A]
VOUT . HPEE [V]
VIN : ANEBE [V]
ICC : [EIEETR [A] (Typ: 450 pA)
tr D ZAYFIIII5 AR [s] (Typ: 2 ns)
tf D ZAYFIHIIE T ARSI [s] (Typ: 2 ns)
fsw D ZMYFIHBERER [Hz] (Typ: 2.2 MHZ)
tr tf
(2 ns) ta—si t«— (2ns)

Vin

1. Ronm X IOUTZ

Vew 2
2. Roni X Ioyr

GND \_h \é J

2 1

fsw

3. %x (tr + tf) X Viy X Ioyr X fow

A
Y

Figure 72. SW KR/
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A i

1. EN 2. PGD

10 kQ

PGD

T

110 Q

10 kQ - L
j GND  GND

'y

5.Sw

VIN

0
I+
L I'L
L
=

mnin

sw
1100kQ  10kQ ,e'_l
GND . s Jﬁ
aND

= GND GND GND

(Note) iEHUE(F Typ TY,
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A LDER

1.

BIROBIEHRICONT

ERIRIIDEIESCLD LS MRS 2NN HDET . SHEFIRIERER L THMBICETRE LSI OBRIGFRICHIA—REA
NZREDIFREHEL TS,

ERS1UIONT

BRI DRETHIBV T, BRIV DEHRE. AR E—F S RTRBEICUTIEE W TSI RIAUDVTE, BHEONG—>
ERETEEBU IRV, £z, LSI OIRTOERIHGFICOVWTEIR —J370> RiGFEICI>T B EIBEATREEDIC. BEITOY
FROKRE. KR TERE FMECEEREFER T3 T UOERFIECRIBERVCEE D THERDIX . B REL TIZE,

9592 RERIICONT

L &EErsinT (Bl : E=9R3A/{nH 3. DC-DC IN—ADHFIRE) ([CDWTIE. L BREOFEREEDOFETI U RBTFIC
BEN3CENEZSNE TS, L BEEREHTIEREECLHOTREBMICRIBEERRE. J357> NG FREONMRZEMEIREECSVTE
BRARBAICRBLIICL TSN, FEERIGBERRZSH. 757> KT, L BEEFEin T UNOIRTOmT I 5> R T O
BEICHBRVESICL TRV, AR, BERY L &EHE 4 ORI TLEEEEREDRESHFE T ZRREENHDET .
IC OEMEREICRIREDRNCEZE T3 CHESRTZEL,

I59> REHRINI—2ICDONT

IMEBIFUYREREBRITUY R HRIHE. KERI IV RINI-2EIMEBI T RIVI— 2D BEL. N9 — D ECRRDIEDE
RERICLBZBEZNIMES I ST ROBEEELSERVELIIC, CYMEERT 1 m7—-X93EaHERLET, IMIIEBRD
39> ROEHRNG - BB LRV SERU TSV J 390 RS OELHRIE AR S E—F > RUTRBEICUTEZ L,

HESRBENFSRAFICONT
HERBNMFRMT TRESNSEET IC OHEEE - BMFZRIILET . . FFIHEEERIFIE TRESNZRIEEORA FICBENTO
HRIEENE T,

5v2ahb > McOWT
IC WEBRIEEIEE(S. BRIGARICGRIEREIRET, BREIMIICSYS 1LY MSRN3IHENHDFIOT, BRIV IBELE
B U302 RIG—VEHROE. SIEEUISERLTREW,.

Ty FEIRT DIREICONT

Ty MEIRTORERHC, 1 VE -V ADRWVIHF (LT B %ER I BI5E(E, IC [CANZNDNBENNHBOT, 1 TIEILCW
FREBZITOTLE FFBEINIREL T, M TIR(CE 7 —RZHL ERPREFORICFI TR IERLLN. Fe IRETETO
TAENOEEZ I BRRICIn T EIRE OFF [CLTHS#EEL. BIR%Z OFF [CUTHMSERDSML TLIEZE W,

IRFRESa—MERREICOVNT
TV NEARICEDA TR, IC OEEPAIBEITNICHIEEL TSV, BB TEWWHIFRIBE. IC MEET BN AHDFT . Fit.
HBAEERRGISTYRE EAOBCEMHIAZRELTSI— MNIBECDVWTERIEDENIHDFET

KERDANGHFOUREICONT

CMOS hS>Z2IDANRFIERBCAVE-FDINEL ANIGBFEA-T AT BETHRBAEDIRRE(CRDF T . TNICEIDAZBOHR
Y —bO p FrRIb n FrRIVNSDSRINEBIREERD REABRERNANE T L MIERECLD, BESNOEFZT S
ZENBOET . o T REAOIHFFFCARRE L TIONTORWVRD, BEIREIR, ELAIT IV R IBLIICL TS
Lo
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FEALOER — W&

10. EANIHFICOWNT

11

12.

AIC [FE/USY) IC THD, BFRFEITRFIREDHD P+T71YL -3, P EMREBLTVEY,
COPBERFETFO N JBLT P-N #EENE RSN, RBEOFERFMERINET.
PIZE FTRDLSIC, #EHE NS DRIMIRFEIEREINTVSIEE,
OFEHTE. GND > (IimF A)DBs, h52ZZH(NPN)TIE GND > (i F B)DES. P-N EENS
HEHAA-RELTEWELET
O#Ffe. M5>S ZH(NPN)T(E. GND > (iiF B)DEF. BIROZTT4H (A — REAHET 2MOZRET O
N BCLOTHLED NPN RSO SRINEELET .
IC DG L. FAERTFEBABRICIOTHRNICTETY  FERTFNEMEIDIECED. BEEEDOTHEFIEERL. SREME.
VWTIHEORREREERDEET  UTthH T ARDIRTF(C GND(P EiR)SVMERVWEFEZENINIT2RE, FERTFHNEET2L5R
BOAZLBRVNESTBISERLTIZEV, 7IUT -3V (CBWTERIG F L& m FEENECR OGS, NEPEIREIRTFZIE
S IBOIREMENBDFET . HIZ(E IMIFTIS T HCEBENF v —T2NAREET, BRIHFHN GND (23— PENIBERETT . Fz.
BRIGETFBEICEERPLEDT A A — RO B RIGFEBRIGF R/ () NZADF A A - REBA T B2 R LET .

| =
R
D ' i:.l
FI
M P M L:IJ M P M
i
' PE i
J,-GND
BFERT

Figure 73. ®/USv) IC #&&41

L E32YY- DT ORIEZEBNICONT

AMIFISTIHC, B339 DT Y% ERTS%RE. BER/\MVACLIAEENET . RPRERELLZFTEDZELEZERD
SR, EFEREL TS,

REMREEIECONT

IC ZEMEIEN ST DRERE LD ZAEL THNET . REESENREENTIERAVLEEETHN, M —SaiRaibaEs
RBATIREEN ST DL REREOSHEELENND-FFH OFF LET, ZOETYIEE T ME T I3 EEEIZHETEIRL
F9, 0. REFRELRE SN AT B IR TOEMELRDFTO T, SBEFELIEZFERAULICEY NEETRE. T (Cb
(FTLEELN,

13. BEFRREREICONT

HAICFEREENTEUDBEFRRELIENAEBCARSN TV, Bfes3— MRFC(S IC BRZRLELE TN COREDIIR
RN RBEUCLDBIRPLE(CEZNBED T, EHRMRELCIIRENF, BER COTERCHEITZEDTEHDFEA.
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Hix AR
B D 9B 1 0 6 N F|-| ZTR
I W
HAER K- TR, TA-ZDUHEAR
1.0A NF: VFNOO6V1515A Z: E\Nwo—o
TR: U=JWRI>HRZFT-EY
RENE
VENOO6V1515A (TOP VIEW)
Part Number Marking A LOT Number
™
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ZEE

O—LRMSEFNLEOFEEIE

1. ARHEBE—ROLEFHSE (AV #35. OA 2L, BEEHIE. RBEER. 7I12— XAV MRS ~DOFERAZE
ERLTHHA-BEINTEYET, LEAVWELT. BOTEELEBEEAER SN, ZOHREOLBEENADLER,
BERADBKRL LLIFEE. XTZOMODERGEEOHREICEL S &S BB RITEE (EEgI[MNe D) s,
REMEES. METEER. RFAHFEEE. REGE, h—T7o 3 ) 28T EHHR, EBRLEES) (UT ME
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