ROHM T Datasheet

SEMICONDUCTOR

2.7 Vto 5.5V A7 2.0 A MOSFET A&
1ch RHAEEH P#E DC/DCI>YN-%5

BD9B206NF-Z
= BEEWY
BD9B206NF-Z (3& ON iE#1D/CT—MOSFET ZWiELE u JUJ%E%@ : 27Vto55V
1ch FIHAEETBSE DC/DC I /{—4 BDIBXO6NF-Z SU—X m HHREEE : 0.6Vto4.0V
S T T m HAHER: 2.0 A (Max)
D1DTI.mK2ADER"E FBENTEETT, £1 %D B YF IR 2.2 MHz (Typ)
EEETCL). SREALHETEERLET, BEAVIAL ® High Side FET ON 347 : 25 mQ (Typ)
HIEA R ZERALTHD. SRRERICE Lz F5Ed . BE B Low Side FET ON &t : 25 mQ (Typ)
NJFORY Iy, mZs .
FE— REMICLD, EERTOMNENREEIN B0, HHIE m Sy TUYER : 0 pA (Typ)
- o— s . - = B EAERERCER 4 pA (Typ)
HNEINZ VS CRIB T, /ST—Jy MlEER BLTHED, 3
FTLADS 4> 2HEHNEIEETT ., 6 E>, 1.5 mm x 1.5 mm /] JIO W (Typ) x D (Typ) x H (Max)
Byl —SICED, BEANBE TEEEREOYFBN AT, VFNOO6V1515A 1.5 mm x 1.5 mm x 1.0 mm
R
m 1ch EHBEEHRIEE DC/DC I2/0—%
B EEAIALEIE
B BEET—- R
B +1 %EEETHEE
® 100 % Duty 5421
m ){D-JyRHES
B HHOT(RAFr—SHEE
m BEEREMEE (OVP) A&
m BETRERES (OCP) m US4, OA Has
B ERNERREMEE (SCP) m SyFhwFPC/ #TLykPC/ H—)t—
B EEREMEE (TSD) m 2R —S#32 (HDD / SSD)
B (KADEEEBERLLHEE (UVLO) m SoC. FPGA. YA/070tyYREDREEE
m ESRNS
m HRER ZRAIEE

BER7IUr—>3>EE

Vin _T_ VIN PGD
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GND SW—nom °
1
- Rup
Ven  |en FB — Cour
RDW
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I FEREE
(TOP VIEW)
EN 1 2] R
Peo| 2 ' 5 Sy
FE 3 4 GND
mFsHBe
HFES | HTE e
1 EN A% =TIHF T, Venz 1.00V DU ECTBE F/NARAMEBELET . Ven® 0.40 V AT BE T/AZN
SpyNIIDLET . COTRFEA—TDOEFRICURNTEE W,
NO=DYRIGFTY  A-TORLAVE DS, TNy TIEIENELUET . IWBEORTE S AT, HEEH R
2 PGD 1. EXRBE (5) NO-HyREHESBL TSV, ERULBRWNEER}. JO-F4>TIREELET 5V RIC
L TIZE0N,
3 FB HHERET«— RN\YIIHFTY, HAOBEREDOIRIUS AL, [SAREG 3. BWAOBERELZSBL TS
AN
4 GND H359Y RIGEF T,
5 SW ALYF T EHHF T . High Side FET ®Y—2X. Low Side FET O RLA UNTIESNTWET . 124505%E
RESISECERUUERLTUZEL,
6 VIN BEADIGFCY, HERELLT, 4.7 uF (Typ) O30 -I07 o8%IEGLU KISV ADIDTUHHETE
OFROVTIE, JEAEEEE 2. A>T HESBUTIEE,
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&J'0vIEh{FEEA

1.

VREF

NEPEEBEEMOIIE T,

Soft Start

YIRZS—NERETY . iENFOETRICHIBRZNMNIBANSEONCH HEBENIS EHB8. BHEEOA-—/N-21-MZEAER
ZFHCTENTEET, YVIMRA—NIFRE(E 1.25 ms (Typ) BEETY.

3. Error Amplifier
ERAEIBIRAR T, NEPEHEEETE L FB In FEENEFLRBLSIC. Main Comparator A JEEZAZREUET,

4. Main Comparator
Error Amplifier HEEE FBIHFEE (Ves) ZELET S/ —HTT, Ves B Error Amplifier B EELDIERSE High
ZH U, On Time JOYI(CHAEENGIHEE LG TH R I —RIWILET,

5. OnTime
On Time #4909 TY, Main Comparator 73h' High [CR3EFRED On Time 24/MUES . AHMDEEHIZELLT
5. FEIREN—TE(LR2BLEIIC On Time ZAEELET,

6. PGOOD
JO—=Jy REIEEE TS,

7. UVLO
RA S EEREMEBSLEEERTY . AFBE Vinh'2.200 V (Typ) LUTFTTF AN vy MIDLES, ALY AL REE(C(E 400
mV (Typ) OEXFIZZINHDET,

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

9. OVP
BEEREDIETT, FBIHFEE (Vrs) N FBIETALYS AL REBE Vs ® 110 % (Typ) BEEHSE. HHEED MOSFET
% OFF UEY. Vrs N Vesth @ 105 % (Typ) BUTFICRSE. HIIED MOSFET MNEREEIMVEIRRECRDET .

10. OCP
BEFRRELDIZTY, High Side FET & Low Side FET (CRNZEREAAYF IR 1 AN LICHIBRLET

11. SCP
BEESRERE T, YVINI—-MT T U BOHRAEENREEBED 92 % (Typ) BUTOIREE(CHNT. OCP A 256 EIHY
>hande. 130 ms (Typ) BFT/NAZNSvYNISLET, 130 ms DIy IS, T/\(IBIEREILES . (HICCUP EE)

12. ZXCMP
A IEFREEZAI D)L —4FTY, Low Side FET H* ON JREEDBF(C, 1>4V78EFN 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. SEELEBIRCESDIRMENDDET, F. 23— M-REKEA-TVE-RBE RIRREZBET
EF A BT BRRERREZBADLIVFHRE- RIEEENZHE. L1-AREMIBN AT 2 RE L TWREIF3LOTIRETBREVLET,

HR 2 : RRESTBEZBAZLOIRTEREEINETE. FVTRE LR, IC AROMBEEBLEEZLORNMEY . RRESEIEEZBIZHSRERY A A2REK
93, MARINEEEEKE(T 3. REWREERI 0L RRESEPRELEBIRVLSBURFICTRREIZE .,

(Note 1) REESENRETT /(M ANEELFTEE. T/ A ZD&F - ERREMERT ENNHDET

?’&}Eﬁ (Note 2)
e RAEHL(Typ) .
A8 5 Emmte Y | amEmtee |
VFNOO6V1515A
Sy 33— EERE R EES B3a 219.9 113.3 oC/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,
SITEEAR i) BiR~fiE
1/E FR-4 [114.3 mm x 76.2 mm X 1.57 mmt
1/EE GRME) %
SRSE/ - e
EESIRI-> 20 um
+ TS| U AR H
SAIEER HiRat Btk
4= FR-4 | 114.3 mm x 76.2 mm x 1.6 mmt
1/EE RME) % 2EB. 3[R (W) 7% 4[EQ (=m) 5
SRSE) - SREE SR/ C—> SHEE SRSE) CH—> HREE
EESIRI->
70 um | 74.2 mmO (IEEAF) 35um |[74.2mm0O (EEAAZ) | 70 um
+ BRI LIRS H H H
www.rohm.co.jp TSZ02201-0T5TOAB01720-1-1

© 2022 ROHM Co., Ltd. All rights reserved. 6/42
TSZ22111 ¢ 15 « 001 2023.04.01 Rev.001


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

BD9B206NF-Z

Datasheet

HERENERMTF

' H i 5 =/ A BX BAfi]
ANEE VIn 2.7 - 5.5 \Y,
BESVI I IVRE Tj -40 - +125 °C
HH &z (Ve Tout 0 - 2.0 A
HAEERTE Vour 0.6 - 4.0 \Y

(Note 1) REMFERIZ T TSv>I23VBEN 125 °C LUTFERBLSTEALIZEN,

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

7 H Evl= =\ E=bi-3 =X EHf %
ANEE
Sy NI ETR Tson - 0 1.5 HA | Ven=0V, Tj = 25 °C
= 1 = o
WmEREEEEER Ig - 4 12 HA f_f;;})%% 421% Jtzﬂg c
UVLO B EE Vuwor | 2.125 | 2.200 | 2.275 | V | Vi falling
UVLO EXFUS REE VUuvLoHYs - 400 - mV
12=T
EN ABDEE ngh VENH 1.0 - VIN V VEN rising
EN ANEE Low VENnL GND - 0.4 V Ven falling
EN AR Ien - 0 1 HA |Ven=5V, Tj = 25 °C
BEREER, JREIBIE2R. VIMNRY—b
FB i F ALy a)l REE Vestn | 0.594 | 0.600 | 0.606 | V |Vin =5V, PWM mode
FB R AR Irs - - 50 nA Vs = 0.6V, Tj =25°C
VI RZA— NIFRE tss - 1.25 - ms
AH91 A
On Time ton 185 248 310 | ns \P/\‘;‘/; ,13{3(;/(; V%“Lzzé'fcv'
SW (MOSFET)
High Side FET ON 3 Ronk - 25 36 mQ |Viw=5V, Tj=25°C
Low Side FET ON 3 RonL - 25 36 mQ |Viw=5V,Tj=25°C
High Side FET U—/&# Tk - 0 10 A %4:22%3#1?@%
Low Side FET U-V&EiR Tike - 0 10 MA ?j’f‘:y?zgoo%:ﬂ{'ﬂ?_ltﬂﬁ
High Side FET &R (Vore S THoce 2.6 3.5 4.4 A
Low Side FET &R (Vote 3 Loce 2.2 2.7 3.2 A
SW T4 AFv— 3K Rors - 5 - Q |Ven=0V,Vsyw =03V
KI—=Pyk
PGD Rising (Good) EE Vecore | 94 96 98 % xz[ﬂz'ig{/m / Vear x 100
PGD Falling (Fault) &£ Vpenrr 90 92 94 % xgz;i”':”%/'m / Vear x 100
PGD Falling (Good) EE Vpeors | 103 105 107 | % xz;i”fg\;m / Veors x 100
PGD Rising (Fault) EE Vecore | 108 110 112 % xz;:f'ig\'/m / 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 ., EEHERAITOTHENERA.
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B/ET-5 (B8B7-9)

3.0

2.5

VIN = 5.0V

VIN =3.3V

2.0

1:=5

1.0

Shutdown Current : Igsy [HA]

0.5

]

eb—

L7

0.0

-50 -25

0

25

50

75 100 125

Temperature : Ta [°C]

Figure 1. SvwNMUCER vs BE

2.7

2.6

2.5

2.4

2.3

2.2

2.1

UVLO Threshold Voltage : V_y .o [V]

2.0

UVLO Detact

UVLO Release

-50 -25

0

25

50

75 100

Temperature : Ta [°C]

Figure 3. UVLO ZALY2a)LREFE vs ‘RE

125

[HA]

12

10

. IU

Quiescent Current at No Load

EN Input Voltage : Vg [V]

1.0

0.9

0.8

0.7

0.6

0.5

0.4

// /
/,/
/
— N = 5.0 W
-50 -25 0 25 50 75 100 125
Temperature : Ta [°C]
Figure 2. EEREKFERIEER vs 'BE
EN High Threshold
EN Low Threshold
-50 -25 0 25 50 75 100 125

Temperature : Ta [°C]

Figure 4. EN ANEIE vs RBE
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BHET-5 (BBT-9) — &

1.0 0.606 T
VIN =3.3V VIN =3.3V
> 0.604
'<_E'1 0.8 )
= A
& > 0.602
.. e IS E—
£ 5 0.600
= > /
O 0.4 = /
3
a % 0.598
S o
o
G 02 -
0,596
0.0 = 0.594
-50 -25 O 25 50 75 100 125 -50 -25 0O 25 50 75 100 125
Temperature : Ta [°C] Temperature : Ta [°C]
Figure 5. EN JRAER vs BE Figure 6. FB i 7 ALY AL REE vs 'BE
50 1.75 :
VIN =3.3V VIN =3.3V
— 40 —
E E 1.50
i 0
30 < _—
= [ —
g £ 1.5 — ]
= = //
S 20 £ T
S ) 7
g wn
S &
o 1.00
£ 10 o
0 ___/ 0.75
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature : Ta [°C] Temperature : Ta [°C]
Figure 7. FB RAER vs JBE Figure 8. YJRZX5—NERE vs 'BE
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BHET-5 (BBT-9) — &

325 45
o
E
300 + 40
3 /
a4
2 275 y 35 )
\ c
4_;% \ g /
- 250 e @ 30 pe
) I ] / >
= x / /
= =z
c 225 o ~ 7
o] E 25 /
e /
()
200 3 20
.-5 VIN = 5.0V
175 I 15 VIN 33V
-50 -25 0 25 50 75 100 125
-50 -25 0 25 50 75 100 125
Temperature : Ta [°C]
Temperature : Ta [°C]
Figure 9. On Time vs BE Figure 10. High Side FET ON i&#1 vs BE
(VIN =3.3 V, VOUT =1.8 V, PWM Mode)
45 5.0
o <
S =
— ! %5 4.5
g 40 8
o w
. =
y 35 / £ 4.0
g "
@ / c
g 30 L35
3
= / O
o / L 3.0
— 25 / e
o / ]
S % 2.5
®» 20 c <
=)
g / VIN = 5.0V f
1 VIN = 3.3V 2.0

[y
w

-50 -25 O 25 50 75 100 125

Temperature : Ta [°C]

-50 -25 0 25 50 75 100 125

Temperature : Ta [°C]

Figure 11. Low Side FET ON i&#1 vs ‘BE Figure 12. High Side FET EiR#IE vs /BE
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BHET-5 (BBT-9) — &

3.4

3.2

Lo [A]

3.0

2.8

2.6

2.4

2.2

Low Side FET Current Limit

2.0

50 -25 0O 25 50 75

Temperature : Ta [°C]

100 125

Figure 13. Low Side FET ER#IR vs JBE

120

115

5o [%]

110

105 i S R Fe=g======

100

95

90

= Rising Good

PGD Threshold Voltage : V.

= = = = Falling Fault

85 H

- = = = Falling Good

=————— Rising Faullt

80

-50  -25 0 25 50 75 100 125

Temperature : Ta [°C]

Figure 15. PGD ZLv2ALREBE vs iBE

SW Discharge Resistance : Rps [Q2]

PGD Output Low Level Voltage : Vg, [V]

10
9 /‘
8 /
7 A
e /
6 |
5 el
//
4 i
3
2 ,
1 VIN = 5.0V [
0 VIN 3.3V
-50 -25 0 25 50 75 100 125

Temperature : Ta [°C]

Figure 14. SW 7(XFv—JiK# vs ‘BE

0.40

0.35 ‘ VIN=33V ||

0.30

0.25

0.20

0.15

0.10

0.05

0.00

-50 -25 0 25 50 75 100 125

Temperature : Ta [°C]

Figure 16. PGD 171 Low Level BF vs JBE
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Hae

ﬁll

1. EXEE
(1) DC/DC Y N—SEME

BD9B206NF-Z (FEEA>A1 AflHICEDFREFLE2RRUEEERBELE DC/DC ION-5TY, EARIARETHE
Pulse Width Modulation (PWM) E—RTA(YFIIEIEL. BREFEHARETIXNZ 2@ L3R ERE—R (LLM
Light Load Mode) #l{fil&i7oTW\&EY, PWM E—REF(L, i85 2.2 MHz (Typ) ORA(YF I BRI TEMELE T . 1K Duty
LUE Duty B3I HEICGU TREKEEZ T, BICBIRLF 1L -2 i 283 (CBIELET .

Light Load Mode

Efficiency n[%]

b ) =T

/

Ll Lol

jT\

7

PWM Mode

Qutput Current lout [A]

Figure 17. BBHE—F& PWM E— FKOERAS A —

(2) 100 % Duty EiE

ANEBE Vin EEFIEBE Vour DLARILNEWVMARE TS, 7/N1R(& 100 % Duty E—RTEMELFI. 100 % Duty E—RTIE,
High Side FET H'& 8 ON £420, Low Side FET (& OFF E8DET , COEE, VinE Vour DAAEBEZEF, FROESHD, High
Side FET QARG >HVHDETIESL DCR TOEBERE FICLOTRFNFT .

Vour = Vin — lour X (Ronu + Rpcr) [V]

where:
Rony : High Side FET ON 3&iit
Rpcr : 42494 DCR
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1. BXEMF — &

(3) 1=l
EN IHFEBE Ven LT, T/NARDEREIES vy NI EFITITEE T, Ven 11 0.9 V (Typ) M EICRZE. AEBEEEHIEMEL. T
NAZANEBILES . Venk 0.7 V (Typ) BUFICT L. TRAADNT vy MIDLET Sy MBS, HFIERD High Side FET
& Low Side FET A* OFF L. SW IHF(IAEBIEIT 5 Q (Typ) Z7TUT GND (3&Hicn., HHZ2T(AFvr—>UFE T, VenlcL?
EENE. ANEE VinDIRALFRF (Vin = Ven) 2 VinIEABICUTIZEL,

Wiy

Sta :rt up Shutf:l own

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

Vin
Ve - - — — — — — — —
Ven
OV o——— — — — — — — — — — — — — — — — —— —
o’
Vour
0 V et . e e e +—_—_————————
VFETH X 96 %.-- 08V
(Typ)
Vg
0V e———. e — — — — o — — — —— — — — —
Vpap
0V ———————————— e o — o —
tss tpeooLyn = 120 ps
Figure 19. YIRZS—b A4 Fv—b
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1. BREF — 2

(5) XD=Jykih
INO—DwRHEE(E FB IGFEBE (Ves) ZEERUFET, Vs H' FB i F AL WAL RERE Vesth 0.6 V (Typ) M 96 % (Typ) ML
LOEECRD, ZOIREEN 120 ps (Typ) #Eid L. PGD i FOA—TF>RL~/> Nch MOSFET H* OFF (C/2D. PGD HAh
Hi-Z (J\A2E=9>R) (ZI2DF T Ves D' Vestn 0.6 V (Typ) @ 92 % LUTERD, ZOIREEN 20 ps (Typ) kg aL.
PGD iinFA—F>RL 1> Nch MOSFET H* ON U. PGD ifFh' 125 Q (Typ) TSI ENFT,
Fie. NO—Jy RERE I H B BREZARE UTES SICEEMELE T . Vs B Vesty 0.6 V (Typ) M 110 % (Typ) ML EOEE(C
RO, ZOIREEN 120 ps (Typ) &I 3E. PGD ilFA—T>RL1> Nch MOSFET h* ON U. PGD iiFh' 125 Q (Typ) T
TN ENET . Vs B Vst 0.6 V (Typ) @ 105 % LUTFERD, ZOIREEND 20 ps (Typ) #MEid 3. PGD il FOA—T>
RLA> Nch MOSFET ' OFF (Ci2h. PGD Hh' Hi-Z (CRDF Y,
PGD ifF% 10 kQ to 100 kQ OIEHTT 5.5 VAT OERICTIIN 7Y 2L 2 #EBULET . XTIy RERERERLB VS AL,
PGD s FaIO—T4 > TIREEB LI 5> RITHERIL TUE2 W,

Table 1. PGD 43

L7N; E0S PGD /3
ANEEIE AR Vin < 0.7 V (Typ) Hi-Z
Sy Ven < 0.7 V (Typ) Low (Pull-down)
A3%=JI 96 % (Typ) < Ves / Vesth < 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
OVl e e
VEN
T —— s o o S o, i sl —
+105 % (Typ) .....;. ........................ S
i e N e e — e — el
ov 5 INENEN N AV VIV S S
Veam x 105 % (Typ) ....-f..... E ...... ; ....5 ............. I,
Veers % 96 % (Typ) Treeebeeeees T——™ T S —— :.
Vrs 4 il i
ov 17488 SRS SN SN (S S S
oV e S —D;H—__—;'E'i——b;#l—__
120 ps 20 s 120 ps 120 ps 20 ps
(Typ) Typ) (Typ) (Typ) (Typ)

Figure 20. /\T-4yk 443>5F v~
(PGD BT TN Py )
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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
o LERORMNINTERIREINZE, BHTRAFv—S%FBIELET

.rohm.co.j - -1-
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PREESHEA — fRE

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

BEFIREMEE (OCP) (&, Low Side FET & High Side FET [CRN3ERZZXAYF I B 1 AL EICHIBRLET . Low
Side FET ' ON LTL\3R8, 1>49959EHH Low Side FET EFRHIFRME ILocp 2BZ TS, FB IHFEE Ves H' Vesth = 0.6
V (Typ) BUFTE. Low Side FET % ON UfeldEd . 1>FI5E RN Iocr 2 FEIBE. High Side FET (& ON 332N aTHE(C
DF I . High Side FET B*ON U TWBEE(C, 12499 EF N High Side FET EHRHIBRME Inocp BA_E(CRBE. High Side FET
% OFF UEY . OCP BMEICKDEIRERUT 1-T4NE(L TR T HAOEBEME T I3AI68EENBDFET .

BEEITIRRELEE (SCP) (FEMYTE—RTY, Vs H' Vestn X 92 %LLF (Veep = Low) DIREET. Low Side OCP /=l
High Side OCP h' 256 B /ILEET 3L, 130 ms (Typ) BIA(YF > JEIFREIELED . 130 ms (Typ) OELEE. T/U/
ASBIEBILET, /2L, YIRRI— NEEB R SCP BMEREN R IZL TULTE SCP (FEMELER Ao CORFEDIFRIZEFAIRE
HUC L BTIRBALE (LA RED T, B MRELIRENME (HIXIEHNDEREENZAS LOZEENEFIERINBER
E) TOCERITEEFTZE0,

Table 2. OCP XU SCP OEhrSfF

VEn VEs Start-up OCP SCP

< Vreth X 92 % (Typ) YIRRA—Negh B%h 3

> 0.9V (Typ) > VrgtH X 92 % (Typ) HE=T ﬁﬁfj) ?}\5:?}]
< Vreth X 92 % (Typ) B%h B

< 0.7 V (Typ) - Sy ) i)

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 #4325 Fv—h
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2. {REEHEEE — WS

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

Vin
(=Ven)
Hysteresis
Vv VuvLonys = 400 mV (Typ)
\ -OUT
UVLO Detect 1 UVLO Release
Vuvior =22V (Typ) Vuvio2 = 2.6 V (Typ)
OVmmmmm e S R — AR S —

Vour /—

Figure 22. UVLO #1249 Fv—h

(3) BEREMEE (TSD)
IC ZEENSEAC O OBERELIRTY, BEIRESESMEEATERALETIN. Ah—SSESENEERBRIIREN
fRBEL. FYARE Tj #4175 °C (Typ) FTLRIZL. BEFRERE (TSD) HEMELHIIERD MOSFET % OFF LEY, D
%, FYLRE Tj METFU. TSD ALy all R T O2L BEITEIRLE T TSD ALy alL R, 25 °C (Typ) OEXFTUS A%
TWET, B8, BERENR RN EAEREBIIRETOIMELRDEIOT. Yy hEEREM AU TERULAVTER
Lo

(4) BEEFRERLE (OVP)
FB i F&EE Ves B Vet X 110 % (Typ) A ECRBE, HIERD MOSFET % OFF 932¢T. HABED EFZHMNZFT,
Ve 73“ VEBTH X 105 % (Typ) LX—F(:Eét\ Hjj]EQOD MOSFET D‘ﬁ"%“iﬂ#ﬂﬁ%‘%iﬁ@i@”o Z'f‘ﬁ‘)’)EM’E(EL VEs 73\‘ VEsTH LX
TRl ICHEEINET,
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It A E1 3 )

1. BX7IVs—33a>
BIRZHTIDCHIOBERINSA-FFTFEITRDFT,

Table 3. Example of Application Specification

H H i 5 {L4%G1
ANEE VN 5.0 V (Typ)
HHEFE Vour 1.8 V (Typ)

VING _T_ SN PGD |2 OPGD
c..T
GNDo * 21 GND SWE
ENO U EN FB

Figure 23. 77U —33>EEE

2. ABhaVFoY
ANTDT Y OISV - 20T 8 ESEREZV. AN TIHEA VTV A ZOARRICEIRN &0, VIN IHF ORI
([CACE IR TEDNRAFIELE T, (I5DF, SBEEE. DC NATRIFE. BT REAESHTERNBEMEN 2.5 uF 2 FEISH
WESITERTEL TSV, 7TV =345 T -4 (BET—4) ((ERHINEEIR (C) BHOE0ETFEREEV, IhAZFVEE
EOAFNTST B RERTZET. SBICARWIN A KR TEET . &z, 0.1 pF BIFOI>5T>8% VIN ifFE GND iHF0
HEESGBIUTERE I 3L T AR/ A A2 R TEZ R EEENHDE T . BEAR/(F—000 7 O HOAIBICE T, IC HEREME
FREREENHDFE T DT, PCB LA P REEHI DLW THETEBIBDSZ, &5t aBBEVLET .
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ICAEES — fE

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

Vaur
HHEE Vour (&, TR TEHETEET,
R_ o C.—:
|
L
RHA}

Error Amplifier

Ryp+Rpw
:\.\_\ VOUT = —RDW X 06 [V]
FE ™

/ Rup=R1+R2

- RDW=R3

L,
-

06V _|
(Typ)

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

E7E ON Time HIEITIE. EEBEDOSHIC FB BEC DRI INEESIBEBERDFT , KT/ X(F IC "EPT FB BIE(ICUvTIL
BEZEATBCULED. T4—RIAT—R- 0257 Cep MECTE. 1K ESR O IO T BT BLIIERETSNTHDES . UH
URHS, BRIEEFESLUBFEEEONENRIAENDD. Crp HiBht I 2T aHERUEFT, Crp F TROSEF TREL TS
W
15X (1=Vour/VIN)X+y/L1C
0p€7l < CFB < ouT IN i1tour [F]
Ryp

BREISEERVIL-TOZEEEL Li. Cout. Rup. Row. Crs [CIKFLET . EBR(C(F. PCB OLA 7Y MOEHRDSIEEIL, £HTS
EPROIESE, FRAZM CRERLE) ([CLNFHEZELEIOT, IRT7TIT—2a2(CT, BRLEELTEEO+9 R ERE2D
FELWUE T,
FZHBERTEICHIFZHEEEEL T, Table 4 ZES8RZE,

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

ANEE HABE Rup Row Crs

ViN Vour R4 R2 R3 Cr
50V o6V 100 kQ 0Q Open 120 pF
50V o9V 100 kQ 0Q 200 kQ 120 pF
50V 1.0V 100 kQ 0Q 150 kQ 120 pF
50V 1.2V 150 kQ 0Q 150 kQ 120 pF
50V 1.5V 150 kQ 0Q 100 kQ 120 pF
50V 1.8V 200 kQ 0Q 100 kQ 120 pF
50V 25V 270 kQ 47 kQ 100 kQ 47 pF
50V 3.3V 200 kQ 12 kQ 47 kQ 33 pF
3.3V 06V 100 kQ 0Q Open 120 pF
3.3V 09V 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 15V 150 kQ 0Q 100 kQ 120 pF
3.3V 1.8V 200 kQ 0Q 100 kQ 68 pF

V(éWZV(\S'EghI?dﬁOI\;IJEO., Ltd. All rights reserved. 19/42 T5202201-0T5T0AB01720-1-1

TSZ22111 ¢ 15 « 001 2023.04.01 Rev.001


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

BD9B206NF-Z Datasheet

IGAEEH — #wE

4. A LCT1NF
DC/DCIY/N\-4Tld. BEICEFRIRERZMHIEI DD BHBEFBIEAD LCIIIINBETY . 125952 2E 0.47 uH

CEEAL TR,
I i
A58 BAERER > loutuax + AlL/2 Jl_
Al Ij_
I /& ----------------------------- . ) L Veout
HABRKET loumax Driver " T—D
—
¢ h‘ﬁ I Cour
Figure 25. 1>4995(CRN2ERIER Figure 26. 171 LC J/)L5EIE

VIN = 5 V. Vour = 1.8 V. L1 = 0.47 pH. ZAWFIHEIEES fsw = 2.2 MHz TEHE S 3L AH99ER AL IDRRICRDET,
1
VINXfswXLy

ERTZ1HVIOERER (G HWNRABEETR loutmax (L1 VW TIVETR ALLD 1/2 ZBUEDELERLDEAZTVEDE
fEFAL TR, Table 5 (CHERA>AH79D—BZZHBLET .

Al = Voyr X Viy — Vour) X = 1.11 [A]

Table 5. #4594

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
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4. BN LCT(VY — &

HAHI>T2Y Cour (CBETZYT- 2T U ZERUTUIZEW, Cour FHENDUWITNEBERFECHEZSZFY . REEENZWIIVE
BB E 245(C Cour ZIEEL T,
HEAVTINEEGRNTRIELDENTEET,

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 [FFEEOLIETEEINET .

1
EX10x2uFx22MHz

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

Cout DBFEELT, 20 YF (Typ) ZHERLET . (50 RERFIE. DC /A7 RHFIE, ERZ(LREZSHTERMHBEMEN 10 pF
ZTFEBBVEIICSREL TIZEW, 7IVT =23 5T -5 (BET—Y) (CR#EENER& (Cs, Ca, Co) HHDEDOEIEAT
(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 FECTatETEEY,

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

Vout [C Coutmax EDAREVEEMERINTLSE. B OEAERICEDIBERIFENBELHDNEBLRVETEEENHDET
DT, X7 V-3 TO+DREREHFEVLET .,
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PIVT-3a 57— (BET-9)

R,
UINO—!»——QL—Q—_-L—E WIN PGD [ * CPED
C. C. T Cy .
GNDD——I—o—l—i GND SWE—r g +—OVOUT
— g o
[Jr: —Hen FBE—r -
) R
ENG & g o S — Ce
[]r- 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) GRM1887271A106MA73 | Ceramic Capacitor 1608 Murata
Cs 10 pF (10 V, X7R) GRM1887271A106MA73 | Ceramic Capacitor 1608 Murata
C5 (Note 1) _ _ _ - -
Cs - - - - -
C; Depending on Vour M2 | GRM1555C2A Series | Ceramic Capacitor 1005 Murata
Depending on Voyr (Vo€ 2) _ _ _
R1 MCRO1MZPF Series Chip Resistor 1005 ROHM
(1%, 1/16 W)
Depending on Vour Vot¢ 2 _ _ _
R MCRO1MZPF Series Chip Resistor 1005 ROHM
(1%, 1/16 W)
Depending on Voyr Mete 2 _ . .
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) CsGAFIDTUHDEINATSAVATY . COIDTIHEBERIECSVWTRESHDEFLAN, ANBEVWTINEERTDHERLET.

(Note 2) HABENEEML. "Table 4. #5274~ R/\yJIEYIE, FB 07 HE" 2#ZSHAIEE,

(Note 3) Rol371— R\ OREIRBEFIEAERTHD, ATSaUERDFT . Ro [CHERHTZIFATBET, FRA BEZAVWTRIRENFE (MHHEY-2Y) ZRAIEI BN TEFT. 1B
B, B7TVT -2 TRETOERFBERLBLZD, >3- MU TR,
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PVF—-3a 45475 (BBT-9) — K&

Table 6. DEPRRZFEALTVNIT .

Efficiency [%]

Efficiency [%]

100

95

90 i BE
85
80

1D

70
65

60

Y- A A 1 1 A 1| N N R WA

50

45
40

0.0001 0.001 0.01 0.1 1
Output Current : Inyr [A]

Figure 28. 3% vs HAOER
(Voutr = 0.6 V)

100

10

95

90

85

80

75

70 |—an trinn 1 nni P L | i

65

60

0.0001 0.001 0.01 0.1 1
Output Current : Inyr [A]

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

10

Efficiency [%]

Efficiency [%]

100
95
90
85
80
1D
70
65
60
55
50
45
40

0.0001 0.001 0.01 0.1 1 10

100

95

90

85

80

75

70

65

60

Output Current : I,y [A]

Figure 29. %2 vs HAHER

(Vour=0.9V)

0.0001 0.001 0.01 0.1 1 10

Output Current : I,y [A]

Figure 31. % vs HHER

(Vour = 1.8V)
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Table 6. DEPRRZFEALTVNIT .

100 100
9 P 95 i
— / — 90
e 85 <
> ol f :
C 80 c 85
o / o /
o S
= 75 / = 80
70
75
65
60 VIN =50V 70 VIN =50V
0.0001 0.001 0.01 0.1 1 10 0.0001 0.001 0.01 0.1 1 10
Output Current : I,r [A] Output Current : 1,1 [A]
Figure 32. 3% vs HAOER Figure 33. %% vs HAER
(Vout = 2.5V) (Mout = 3.3V)
0.612 0.918
0.915 |—}Hai it L i L |1
0.609 B
Il 0.912 — e
> 0.606 '\\ > 0.909
= = ™~
2 2 0.906
> 0.603 s
: ~ 0.903 \s\\
(] (]
2 0.600 2 0.900 ——
= = \
2 2 0.897 T
= 0.597 5
EL EL 0.894 |—+H—db Ll LU L
3 0.594 3 0.891
0.888
0.591 — —
VIN = 5.0 V 0.885 VIN =5.0Vv ||
0‘588 VIN 3 0‘882 VIN 3.3V

Figure 34. HAEE vs HAOER (O-RLFal—-23)

0.0001 0.001 0.01 0.1 1

Output Current : I,y [A]

(Vour = 0.6 V)

10

0.0001 0.001 0.01 0.1 1

Output Current : I,y [A]

10

Figure 35. HAOEE vs HAOER (O—-RLFaL—23Y)

(Vour = 0.9 V)
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Table 6. DEPRRZFEALTVNIT .

1.224

1.218

1.212

1.206

//

1.200

1.194

Qutput Voltage : Vaour [V]

1.188

1.182

1.176

0.0001 0.001 0.01 0.1
Output Current : I,y [A]

Figure 36. HAEXE vs HAER (O-RLFal—33)

(Vour = 1.2 V)

1

10

2.540

2.530

2.520

2.510

2.500

2.490

2.480

Output Voltage : Vour [V]

2.470

2.460

0.0001 0.001 0.01 0.1

Figure 38. HAEE vs HAOER (O-RLFal—-23)

Output Current : I

(Vour = 2.5 V)

1
out [A]

1.836

1.827

1.818

1.809

1.800

1.791

Qutput Voltage : Vaour [V]

1.782

1.773

1.764

VIN = 5.0V

VIN = 3.3V

0.0001 0.001 0.01 0.1 1 10

Output Current : I,y [A]

Figure 37. HAOEBE vs HAHER (O-RLFal—33)

3.350
3.340
3.330
3.320
3.310
3.300
3.290
3.280

Output Voltage : Vour [V]

3.270
3.260

3.250

(Vour = 1.8 V)

0.0001 0.001 0.01 0.1 1 10

Output Current : I,r [A]

Figure 39. HAOEE vs HAOER (O—-RLFaL—23Y)

(Vour = 3.3V)
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Table 6. DEPRRZFEALTVNIT .

3.00 3.00
2.75 2.75
N 2.50 N 2.50
£ 225 £ 225 4
Z 2.00 [( — Z 2.00 If
> 1.75 | — > 1.75
c c
0 1.50 0 1.50
3 3
g 1.25 /) g 1.25 /
L L /
o 1.00 = 1.00 /
é 0.75 // vout =06V | | f_;_) 0.75 7/ vout=12v | |
Ug.) 0.50 vouT =09V Ug.) 0.50 / vouT =18v H
0.25 —_—vouT =12V | | 0.25 / vouT =25V | |
0‘00 VOuT 18V 0‘00 VOuT 33V
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
Output Current : Iyt [A] Output Current : Iyt [A]
Figure 40. Z(vF I REKER vs HHOER Figure 41. Z(vF I EKER vs HOER
(Vix = 3.3 V) (Viv = 5.0 V)
1.224 1.836
1.218 1.827
> 1.212 > 1.818
> 1.206 > 1.809
(] (]
g 1.200 g 1.800
5 5
= 1.194 = 1.791
3 3
5 5
8 1.188 8 1.782
1.182 1.773
1.176 1.764
2.5 3.0 35 40 45 5.0 5.5 2.5 3.0 35 40 45 5.0 5.5
Input Voltage : Vi [V] Input Voltage : Vi [V]
Figure 42. HHOBFE vs ABDEBE (31>LFal—33>) Figure 43. HAOEBE vs ABDEBE (31>LFal—33>)
(Vour = 1.2V, Ioyr = 1.0 A) (Vour = 1.8V, Ioyr = 1.0 A)
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Table 6. DEPRRZFEALTVNIT .

3.400

3.300

3.200

3.100

3.000

2.900

2.800

Output Voltage : Vo7 [V]

2.700

2.600

25 3.0 35 40 45

Input Voltage : Vy [V]

50 55

Figure 44. HHEBE vs ANERE (31oLF1L—33)

(Vout = 3.3V, Iour = 1.0 A)

b,
s

‘*'—'\"v;‘}" P""‘“ll;;l‘ r“" i |
A AN NN A
1.0 ps/div

Figure 46. HHUvFIVERE

(Vin = 3.3V, Vour = 0.9V, Ioutr = 0.1 A)

3.00
2.75
2.50
2.25
2.00
1.75
1.50
1.25
1.00
0.75
0.50
0.25
0.00

Switching Freguency : foy [MHZ]

VouT =09V

VOUT =1.2V

VOuT =18V [T]

VOUT =25V

VOUT = 3.3V

50 55

Input Voltage : Vi [V]

Figure 45. ZyF>JEIREL vs ANEBE

ot

(Iour = 1.0 A)

o ol o

s At e

o ot o et ot oot et

F e T e ST e S T e e ST e D an W ey W e S

Figure 47. HAWITIVERE

500 ns/div

(Vin = 3.3V, Vour = 0.9V, Ioutr = 1.0 A)
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Table 6. DEPRRZFEALTVNIT .

5.0 V/div \% 5.0 V/div
1" i ™ T T T T T TV T TT T
* el 11 -l L e el e B e e e B T e B B e
A A A
v \ /'\ /\ ‘N\J/\W\/\/W”‘\/"
1.0 ps/div 500 ns/div
Figure 48. HAOWIIVERE Figure 49. AT IVERE
(Vin=5.0V, Vour = 1.8V, Iopur = 0.1 A) (Vin=5.0V, Vour = 1.8V, Ioyr = 1.0 A)
80 T 180 80 T 180
60 //\ = Phase | | 135 60 = Phase | | 135
40 [— / \ 90 40 : 90
20 hM AT N 45 20 \ 45
= v N N — = N —
48] 0 m °
E NS i T 2 . o T
c \A g = \\\ ©
© = Lfg &
= oy 45 & -20 -45
-40 —— — — —{ -90 -40 —— — — —{ -90
-60 -135 -60 -135
-80 -180 -80 -180
1 10 100 1000 1 10 100 1000
Frequency [kHz] Frequency [kHz]

Figure 50. EREUFE Figure 51. BEIREUFE
(Vin=3.3V,Vour=0.9V, Iour=1.0A) (Vin=5.0V, Vour = 1.8V, Iour = 1.0 A)
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Table 6. DEPRRZFEALTVNIT .

e e
10 ps/div

AT

Figure 52. BRIEE
(VIN =3.3 V, Vour = 0.9 V, Iout=0.05Ato1.0A: 1 A/|JS)

W
10 ps/div

AT R S PRSI A

Figure 54. BRIEE
(VIN =5.0 V, VOUT =1.8 V, IOUT =0.05Ato1.0A: 1 A/LIS)

e

10 ps/div

Figure 53. BfIILE
(VIN =3.3 V, Vour = 0.9 V, Iout = 1.0 A to 2.0A:1 A/|..IS)

10 ps/div

Figure 55. L&
(VIN =50 V, VOUT =1.8 V, IOUT =1.0Ato2.0A:1 A/LIS)
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Table 6. DEPRFTEZEALTVEY,

A T \

st sy e P e e e e e e A
I Vi 3 V/div !

Vit 3 V/div

| 500 ps/div r | 500 ps/div
Figure 56. &7 EN ENEHZ Figure 57. &7 EN Sy I iRz
(Vin=50V,Vour=18V,Ven=0V to5V) (Vin=50V,Vour=1.8V,Ven=5Vto 0 V)
v - - . S T
Vit 3 V/div
Vit 3 V/div
. . i
TS U ST ST R R
! Vour: 1 V/div
Vour: 1 V/div | < L
e
| 500 ps/div 500 ps/div
Figure 58. Rioad = 0.9 Q EN fCENEHZ Figure 59. Rioad = 0.9 Q EN >y IYRHZ
(Vin=50V,Vour=18V,Ven =0V to 5V) (Vin=50V,Vour=18V,Ven =5V to0V)
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Table 6. DEPRRZFEALTVNIT .

v
Vit 3 V/div IM

e
_,_‘_,:;:':‘"“':r“—
’_,—wzﬁ"‘";
ST
Vour: 1 V/di ,
v

500 ps/div

Figure 60. &7 VIN (&K
(Vin=Ven=0Vto5YV, Vour = 1.8 V)

. .
Vi 3 V/div #

Vour: 1 V/¢ K
Lo
V/d o,
PR P —
2 ms/div
Figure 61. &7 VIN vy MUVIER

(Vin=Ven=5Vto0V, Vour = 1.8V)

L
— e Fv..: 3 v/d kA_fg"'\\‘\-kA
,..—-'5""";’:{ o Y
S 2 o — o
! it
1V/d
Vour: 1 V/di / B
-
Sl < —
| 500 ps/div 2 ms/div
Figure 62. Ricad = 0.9 Q VIN Az Figure 63. Rioad = 0.9 Q VIN vy YRR
(Vin=Ven=0Vto5YV, Vour = 1.8V) (Vin=Ven =5V 1to0V, Vour = 1.8V)
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Table 6. DEPRFTEZEALTVEY,

v

Vour: 1 V/div | Vour: 1 V/div

[ o r T T
Vaw: 3 V/div |
ik : - ! :
; \—— ‘ 1 ‘ | ‘
50 ps/div - | 50 ms/div
Figure 64. OCP BifERTZ Figure 65. SCP BiERTZ
(Vin=3.3V,Vour=0.9Vto0V) (Vin=3.3V,Vour=09Vto0V)
5.0 5.0
4.5 4.5
_ 4.0 __ 4.0
< <
= 35 = 35
=3 =3
T 2.5 T 25
S 2.0 S 2.0
g -\\ g —
g15 g15 R
3 A 3 \
1.0 \\ 1.0 \
05 [ VIN = 5.0V 05 1 VIN = 5.0V \
VIN 3.3V VIN 3.3V
0.0 0.0
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) (Vour = 1.2V)
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Table 6. DEPRRZFEALTVNIT .

5.0

4.5

4.0

3.5

IiLJT [A]

3.0

2.

2.0

1.5 :\
1.0 \\
O,S 1 VIN = 5.0V \

0.0

Output Current :

25 35 45 55 65 75 85 95 105115125

Temperature : Ta [°C]

Figure 68. Thermal Derating
(Mout = 1.8V)

Iour [A]

Output Current :

5.0
4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

25 35 45 55 65 75 85 95 105115125

Temperature : Ta [°C]

VIN = 5.0 VI

Figure 69. Thermal Derating
(Mour = 3.3V)
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PCB L1 79 hasEHOWT

DC/DC 22\ -AD5&EHCHWT PCB LAV NDFRETHEIFR(CEETY, BUIRLAT7UNCLD. BIRCEET 34k < BRREZELET L
TEEY, Figure 70-a K5 Figure 70-c (FFFE DC/DC I N—-4SDERZRIR%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
M switch Hi* ON BHC OV N —-AITHRNBEREZERL TVET, Figure 70-c DAHR(IE Loopl & Loop2 DEFZFRLTWET, £ switch
BATDEAUN AUDBEATNZEAL T BIZNCKIRED D OERIEHAZIELET . COREEZ N BIER OB EIRESAITERMRNE
9, EOFcO AN TS T 2 HEIC TSN RIREPDEEZ TEBILINE(IBIET, JAAZ RS I IENTEET . FHlllCOETHELTIRAY
FoILFIL—I3IN-ZXOT TV —23> ) NBEIZIN-4D PCB LA 79 NFEE 1SS BRUIZE,

Loop1 7},\
Vin O 0O— * Vour
High Side Switch é .
Cin Cour '\
r I Low Side Switch -[ g
GND Q-8 . ——+"—0O GND
B &

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

Vin. O * O \ ¢ vy LI \ ¢ QO Vour
High Side Switch .
Cin 7[ N Cour
\ Loop2 )
| Snoen |
Low Side Switch
GNDO * * * O GND

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

T NT * O Vour
lC'N _ . l Cour
High Side FET J Low Side FET

T

GND O—¢ I OGND
Figure 70-c. ROZET . LA7Ib ETOEEEFR

Vin O
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PCB LA/ 79hsEEHIOWT — #&

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

* AF2>F Y Cin (& IC @ VIN i F& GND i FICRIRERPRDIAC IC ERIUEICELEL TEEL,

‘SW REDRAWF > )— R, f)—RAD AC IEEICED /A XDRZENEZINBIz0. A>2595 Ly [CAIBERIRDARIB M — AL TK
1AW

« J4—RINIIEHL Rup & Row (& FB I FICTEBRBEVMIBICESEL. FB i FE TOEHRZIEL TS,

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

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

Top View Bottom View

Figure 71. PCB LA 7" Ml
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BEGETCH VT, FYTSvI 0338 Tj HY 125 °C LUFOETEMESETZE W,
(an‘? IIREBUTIEEN, )

FYTSv )23V RE T (FUT O 2 BOTERBIENTEET

1. REFRETO/ v —S EERRE TthSRHBEAE.
Tj = Tt + ¥;r X W [°C]

2. AFESEE Ta MERHIFE.
Tj = Ta + 6,4 X W [°C]

Yr D023 —) -2 ERRLEREIE (S —5 (BUET)
D DY) —REREEEMETT (BUET)

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]

RONH : High Side FET ON &1 (BRMEE) [Q]
IOUT . HHOER [A]
VOUT . HPERE [V]
VIN : ANEBE [V]
ICC : [EEER [A] (Typ: 450 pA)
tr D ZAYFIIII5 AR [s] (Typ: 2 ns)
tf D ZAYFIHIIE T ARSI [s] (Typ: 2 ns)
fsw D AMYFIUHRENRER [Hz] (Typ: 2.2 MHz)
tr tf
(2 ns) ta—i te—>l (2ns)

Vin

1. Ronm X IOUTZ

SwW 2
v 2. Roni X loyr

GND \_h \é J

2 1 !

3.~ X (tr +tf) X Viy X lour X fow

A
Y

fsw

Figure 72. SW KR/
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A S g
1.EN 2. PGD
10 kQ
—Ejal—l
'_|
f 110 Q
L

My

10 kQ -
| GND  GND
GND
3. FB 5. SW
10kQ

VIN

|_

&

SW
2MQ 1 MQ
ﬁ j &
sy Ry ﬁi
GﬁD GﬁD GﬁD GED

(Note) iEHUE(F Typ TY,

TSZ02201-0T5TOAB01720-1-1
2023.04.01 Rev.001

37142

www.rohm.co.jp
© 2022 ROHM Co., Ltd. All rights reserved.
TSZ22111 « 15 « 001


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

BD9B206NF-Z Datasheet

A LDER

1.

BIROBIEHRICONT

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

ERS1UIONT

BRI DREHIHBV T BRIV DEHRE. AR E—F D RTRBEICUTIEE W ST RIAUDVTE, BHEONG—>
HETEERUTKIZEW, Fe. LSI OFRTOEBREIRTFICOVWTEIRE - J30> Rt FREICID T %EATREED(C. BFEID T Y
FRAOKRE. KR TERE FMECREREFER T3 T OB CRIBERVCEZE D THERDSX . EEEREL TIZE,

9592 RERIICONT

L &EErsinT (Bl : E=9R3A/{nH 3. DC-DC IVN—ADHFRE) ([CDWTIE. L BROFEREREDOFETI IV RBTFIC
BEN3CENEZSNE TS, L BEEREH TR EECIHOTREBMICRIBEERE. J37> NGFRONMRZEMEIREECSVTE
BRARBAICRBLIICL TSN, FEEBRIGEEIRRZ S, 757> Rt L BEiFEiin T UANDIRTOImTINI 5> RELTFO
BEICHBRVESICL TRV, AR, BERY L &EHE 4 ORI TLEEEEREDRBE SN FE T ZUEEENHDET .
IC OEMEREICRIREDRNCEZE T3 CHESRTZEL,

I59> REHRINI—2ICDONT

IMEBIFUYREREBRITUY R HRIHE. KERI IV RINI-2EIMEBI T RIVI -2 BEL. N9 — D ECRRDIEDE
RERICLBZBEZENIMESISTY ROBEEEZELSERVELIIC, Yy OEEST 1 mF—-AI3EaHEBELET, IMTIERD
39> ROEHRNG - B ZE LRV FERU TSV J 390 RS > OELHRIE. AR S E—F > RUTRBEICULTEZ L,

HESRBENFSRAFICONT
HERBNMFRMTTRESNSEET IC OHEEE - BMFEZRIILE T . &, FFIHEEERIFIE TRESNZRIEEORA FICBENTO
HRIEENE T,

5v2ahb > McOWT
IC WEBRIEEER(S. BRIGARICGRIEREIREET, BERIMICSYS 1LY MSRNZIHENHDFIOT, BRIV IBELE
B U302 RIG—VEHROE. SIEEUISERLTREW,.

Ty FEIRT DIREICONT

Ty MNEIRTORERHC, 1 VE -2 ADRVIHF (LT B %ER I D5E(E, IC [CANZNDNBENNHBOT, 1 TIEILCW
FREBZITOTLE FFBEIIIREL T, M TIR(CE 7 —RZHML. ERPOREFORICFI TR TEELL0. Fe IRETETO
TAENOEEZ I BRRICIn T EIRE OFF [CLTHSHEEL. BIR%Z OFF [CUTHSERDSML TLIEE W,

IRFRESa—MERREICOVNT
TV NEARICEDAF R, IC OEEPAIBEITNICHIEEL TSV, BB TEWWHIFTRIBE. IC MEETZEBNAHDFT . Fit.
HBAEERRGISTY R EAOBCEMHIAZRELTSI— MNIBECDOVWTERIEDENIHDFET

KERDANGHFOREICONT

CMOS hS>ZZIDANBIERCAVE-FVINEL ANIGFEA-TACT BETRBAEDIREE(CRDFT . INICKDAEBDR
B -0 p Frribe n FrRIVNSD SZINMEBIRREE D RERBFEERNRNF T, &t MIEBERECKD. BEIOEFEZIT S
ZENBOET . o T REAOIHFFFCARREZ L TIODNTORWVRD, BEIREIR, ELAITIV> RIEFRIBLIICL TS
Lo
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FEALOER — W&

10. EAAEHFICONT
A IC(FE/2W) IC THY. BRTFRIRFIBEDIHD P+7(YL—230E, P BEIRZEBLTVET,
COPEELERZRTFDN JEET P-N IBENFAEN. BBOFERFMERKRINET,
FIZ(E, FTROLIC, KL NI RIMIHFLIEFRESNTULRIHS.
OIEHFLTIE. GND > (IifiF A)DBF, M5>S XF(NPN)TIlE GND > (ifF B)DBF, P-N #&H1E
LA - REVTEMELET
OFfz. b2 ZH(NPN)T(E. GND > (IfF B)DBS, BIROZTFAES (A — RETIES ZMMOFRFO
N BICEOTHEED NPN MO SRINEMELET,
IC OiEE L. FERTFIEIBMARCIOTRARNICTEET . FERFNEMEIDE(CLD. EIEEMEDOTFH%SIEEL. SREME.
VDWTIIIEDRREEBRDEET T, UIhHT. ABRSIHFIC GND(P ER)LDEWEBEZEIINTIRE. FERFHEES L5
BOAZLBRVISTRISERLTUIZEN, 7T —2a LW TEBRm FERin FEENEICRIEE. NS EISE IR TZE
S BRIREENDDE T, FIZ(E IMIFI> T O HICERNFr—SENIARET. EIRIHTH GND (C3a—FENIZERETT, &2,
ERHFECERELEDST A A — REIFBIRFEEBRIHEFREIC/ A INRDFA A - REIBEA T L HERLET,

| B

HEF A
P I 4
r— p g
I P il I P il

i .

' PE i
S JE—GND HERTF J?— GMD

Figure 73. ®JUSw) IC #&&4

11. €537 - 207 Y ORIEZEEICONT
AMFFID TIPS, B3 - D07 OB ERIIBE. BR/\(FACLIDIMBENER T . KERERECLZBTENELEERED
3. EREREL T,

12, BERERIRICONT
IC ZEMEIEN ST DRERELEZABL THNET . REESENREENTIERAVLEEETHN, Al —SaiRaibaEz
RBATIREN G T DL REREOSHEELHENND-FFH OFFLET, ZOETYIEE T ME T 93¢ EIEEIZHETEIRL
F9, 0. REFRELRE SN AT B IR TOEMELRDFTO T, SBEFELIEZFERAULICEY NEETRE. T (Cb
(FTEELN,

13. BEFRARERIRICONT
HACEBREENCISULBERARZERIIENAENCRBISN TV\S s, Bafisa— MFC(E IC HIRER LELE I CORELER(G
ZRFEM R BIUCL DBIRD LE(CERNRBRED T, EHHIRRECEEIE. B TOERCHISI 26D TIEHNEE A,
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Z TR
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2.0A

K-
NF: VFNOO6V1515A

REPE

VFNOOBV1515A (TOP VIEW)

I
B, TA—- Tk
Z: )y —-2
TR: U=LRIZARRFT-E>Y

Part Number Marking A LOT Number
.
A A
L, O
Pin 1 Mark
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Package Name VFNOO6V1515A
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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
ER®Z] EWS) AOXRARO CHRERFT SN ABEBRICO—LEEROFT TCCHRCEIVET LS SELEL
FT, O—LDXEICKDFBROREEZF/DI LG, FERARICAMUGEZFERALIZCLIZKYBEHIITIE=FICE
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