ROHM Nano Pulse Control™ Datasheet
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1,2

AL vF/— KiEFTY, AED High Side FET DY —X, Low Side FET® KL
AVIZEEINATWET, 1 U898 ET—FRAMSYTRIAVTUYZERLT
QAN

BST

CDiHFE SWIHFOMICT— R+ TaUFoH 01 uF (Typ) LT
(EEW, 2OavrToYNEEM High Side FET 04— FEREIEEICH Y £T .

FREQ_SEL

AL F U EBRBBRIREFCTT  RA v F U REKEEIL High B IZ 440 kHz(Typ) .
Low B%[Z 2.2 MHz (Typ) IZERESNFE T, Z DiHFIE VREG (High) A, GND (Low)
I L. IC OEEFRICZ High & Low BMEIUEBDHLSHELE SITLTLEEL,

MODE

FPWM (Z&&] PWM) £— K - AUTO (PWM/LLM BEItIY &%) £— K - SYNC (4t
R E— KOFEIRIGF TI FPWM E— REARI High 2L T &L AUTO
E—FEAEEZLow L LLIFA—FUIZLTLFE S, SYNC E— FEEX Z DimF
1298y #AALTLEEL,

6,7

EN

A 2—TIIHFTT, ZDHF% Low (0.8 V UT) IZFBET/NA AMNEILEL.,
High (2.0V LLE) ST BETNA ADEEHLET, COIHFIEA—ToDFEFEIZL
A AN GRG - A

GND

T2V FigFTY,

RESET

=T RS UoBRD) £y FHARFTY ., VREG #iF1 L < I& RESET ¥
DN BEREREETHEHANOETRIZTILT v TIEREHBALTEALETY, #HEE
ELT5kQ~100kQ DIERFEHR L TSN,

10

VOUT_SNS

GMAMP2 MY 5 TEEDHRE L UERHEICHERALTVWET . COmTFEHAERE
[TEHELTLESL,

1,12

FB

GmAmp1 DREANIHEFTT ., ZDIHFIL OVP, SCP., RESET #ee i 2 H
LTWET, REEXICEDETCHHERDHSEERE CDOWHFICTHEREL TS
LY,

13

VCC_EX

NEEIBEDOERANIFEF T, CDIHFIZ 4.6V (Viexn, Max) H 5 5.65V (VexoveL,
Min) #AHN95E VREG BIEIE VCC_EX hWoHfEsnExd ., CDimF%H VOUT
ICHERT DL THEINRELET, FALAEMESEGND ITHERL T,

14

VREG

RNEEEAD 5.0V (Typ) HABRIHF T, 1.0uF (Typ) OS> Ivy -arT
UHEEHELTLEEL, COFIL FREQ_SEL #%F. MODE #%¥. SSCG ¥
RURESETHFDTILT v TEFLUNOABEFITEZELENTLEELY,

15

SSCG

ARY bS5 LLEEED R IR F TT . High [CHRET B ERARY S LB ER
IZ7Y . Low [SERTET B EARY S LA EDICHY £FF, ZDOIHFIX VREG
(High) A, GND (Low) [C##ELTLEELY,

16

PVIN

RAYF I LFXaL— 2 HABR~NDERBRIGIRFTY
IV R—UFSBBOL, COHFE PGND HFRICAAES I vy -avTUHE
LTS,

17,19

PGND

AAYFUILF2AL—FHABRDT 7Y FIRFTY,

18, 20

C.N.C.

COWRFEF Y TIERSNTOVETA, A—TUREBTIHEACE S, O
FEA—TULUNTHERALBERF 3 —FEBEESNDBE. E7TUS— 3
VTHEBRVAERL TS,
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&0y BERH

PreReg
NEEREKRTY, TSD & VREF [CEREZHHBLET,

VREG
REERREBETI, 5.0V (Typ) ZHAHL. FlEREEEAS Driver [CEREMBLET,

TSD
BERERKTT., TS ROREEE (T) NEFL. 175 °C (Typ) UEIZHZETHRAI ANy FEHULE
T TDH., TINA AREEE (T) METITSHE25°C (Typ) DERTY I RAZH>TERELET,

VREF
MNMBEEBEEZERLTUVET,

POR
REHRED Yy FRIKBTT, ANBEHA 38V (Typ) LUEIZH D E. AEHED )y MREZ@EKELY I FR 2 —
FEFE->TERELET,

UVLO REG
EEEEBERILRBETT, REEREAN2.85V (Typ) UTICHBZIETNARES Y Y AU LET, COREREE
X VREG BEMN 295V (Typ) ULIZHZEMBRLET,

MODE

B{FE— FEREBHETY . MODE #iFA High £ L IS S DI By I BAAShIZHE. R4 v F U TEEIETR
FEFRISHMD S FHE PWM HIETEELEF, MODE tiFhiLow £ L [EA—TUDHEE. R4 v F U I8k
BEERICE>TPWMHIHEBAFRE— FHIEZBHLF T,

0osc
HIRELR#MAEER T HREKTI, MODE SHmFIC/ Oy I BRAASh=-EA, S8 0y Y ICEABILET, SSCG iiF
% GND BT D E ARY bS5 LIEBEENEME T Y. VREGICERT HEHDERYET,

OVP
HAOBETRERBE T, IFEEEA0.860 V (Typ) LLEIZH D L, 38FI PWM XA v F 52k 2T VOUT #&ETF
SEFET, BEEBEEA 0840V (Typ) UTICHZ E, BEEEIZERLET,

SCP

ERREETT, VIERI—METH, SCPRAL YL a )l FEREUTODIKREZ 09 ms (FREQ_SEL =L, Typ) /
1.2ms (FREQ_SEL=H,Typ) UEBHT D E . RA v F I EFIUELETT, TDIREEIX 30ms (FREQ_SEL =L, Typ)
/37 ms (FREQ_SEL=H, Typ) #fish. BEIMICEEBLET,

Soft Start
EIEOA—N—a—rEBIET 5012, HAEEZE3ms (FREQ SEL=L, Typ) /3.75ms (FREQ_SEL = H,
Typ) DT TEENT HHEETT,

GmAmp1
HNEPEEEE 0.8V (Typ) LHAREEEFB ZANE T HRERIIBHRTT .

GmAmp2
GmAmMp1 DAL EBRERIEEDEK LT=IES Vc & PWM Comp [ZE Y £,

Clamper1
GmAMp1 DA LA U E VA BREFHBLET, ThITL Y. BERRECLLM BERGIMEE L THELET,

Clamper2
GmAMp2 DHEHEFXEZEZV ST LET,

Current Sense
AT RITHENDEREILE S Low Side FET THRHE L. ERtURIEEE GmAmp2 ~&EY £ 3,
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&70v I BERE — &

PWM Comp
GmAmMp2 DA (Vo) EDZEFYR (Vr) ZHEL, RAYFoIDTa—T4&HELET,

Ramp
OSCICTEMEIN= /Ay IHLLDIEFYR (V) ERLET,

Control Logic
RAFUOTEBERTOTY FEIEEFIELET,

Driver

HABRD FET O — b8BT 5 RS /N\EIKTY,

Sleep Comp
REBEEH 0.812V (Typ) IZET B L. TNARER)—TE—FICUYBZFET, £z, HEEEH 0.810V (Typ)
UTFIZHDE, RY—TE—FZEKBRLET,

ZX Comp
LLM FIERFICR A v FEROFFRERMLRA v F U I EEFLELET,

HOCP Comp
High Side FET ICRNAERZHEEH L. 96 A (Min) LIEDERZHIBLET, SWinFiiR LR EOEERICEEL.
High Side FET QiR %FHE LET,

Reset

HAONGEEEMN0.764V (Typ) UEELY, 3.6ms (Typ) #ICA—TF> KL A > MOSFET » OFF L. RESET #F
[CHERININMTTOERIZK Y RESET B AMN High I Y £97, £z, BANREEEMN 0.744V (Typ) UTIZHS
&, A—T2FL A2 MOSFET AAON L., RESET ##F% 190 Q (Typ) TTILEIVLET,
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X RKRER

EHH Hok=1 E By
ANERE VPvIN -0.3 ~ +42 \Y,
EN, SSCG imFEE VEN, Vssca -0.3 ~ +42 \Y,
BST i FEE VBsT -0.3 ~ +49 \Y
BST-SW HEE AVesT Vsw-0.3 ~ Vsw+7 \Y
FB, RESET, MODE, Vrs, Vieser
FREQ_SEL #F & Venooe, 03 ~ 7 v
VOUT_SNS inFEE VvouT_sNs -0.3 ~ +10 \Y,
VCC_EX inFEE Vvce Ex -0.3 ~ +7 \Y,
VREG iHF&E VREG -0.3 ~ +7 V
RFEE Tstg -55 ~ +150 °C
ReESEEE Tjmax 150 'C
Human Body Model (HBM)Nete 1) VESD_HBM +2 kV

EE L NMBEERVEEREGEEY EORPRREREBAIBER. SEFELFBIRICEDAEENHYET, Fz, Ya—+rE—FLLIFA—T>
E-FARE, WRREEZEETETELA. BRBRREREBADLIARBKE—FHBEESINDEE. a1 — XU EPBMULREHEREEL TV
F2&5 CREBEALLET,

EE2: BREEANEEEBASLINCHERAEZSAET L. FYTRELRICEY, ICKRROMEEBLEIEDILITOUNYET, REESHEELHE
ZBPGERERY A XERE T MAAREAREAES T 2. MR EFERAT ILE RREAHEEEBAGV L SBMERICTEREC LI,

(Note 1) CHIFERFHETY . ERHFRBRERIIToTEY FtH A,

%*&*ﬁmote 2)
e HEH(Typ) e
=E Y T Y TR
VFN20FV4535
Txohar—FAREERBIER 8.A 118.2 40.0 °C/W
Crvharv—nRysr—T EERIDEEEE/S A -4 Nted) | Yy 9 5 °C/W

(Note 2) JESD51-2A(Still-Air)[Z##L, BDIP60SBMFF-C F v F&ERLTLET,

(Note 3) x> avhbiyhr—2 (E—ILFES) LEPOLETOREFESA—4,
(Note 4) JESD51-3 [Z#e4il L 1= H AR % 7,

(Note 5) JESD51-5,7 |2 #e4i L 1= B4R % 5 £,

HE AR HiR# HiR-T&
12 FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
1B8 (kM) #HE
fsE NN —> $REE

EESUFNE—Y

rEma L EEg | O
— : Y- )L ET Nt &)
42 FR-4 | 114.3 mm x 76.2 mm x 1.6 mmt 1.20 mm ®0.30 mm
1/EB (Fm@) #HE 2fEH. 3B (RBE) #E 4fEE (M) %S
tRERF—> HREE fET— tHERE HET—2 tHERE
FESURNREI—Y . 2
EEAIE L AR 70 um | 742 mmO (EEAH) | 35um | 74.2mmO (EEAF) | 70 ym

(Note 6) BEBET . 1,24 BOE LEHRT 5, BEIXS > B/ —VITHES,
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HRBERE
B H k=2 =N | BE | RK | B

ANERE VpviN 3.5 - 40 \Y
FEERE Ta -40 - +125 | °C
i FIEE Note 1) Vour 0.8 - 8.5 \Y;
SW £z/]» ON Bfij(NVote 2 tonmin - - 50 ns
SW /v OFF B¥f# (Vrec=5.0 V) torFMIN - - 100 ns
HAOER lout - - 6 A
AAAVTUoHBE(ENEI Cin 6.9 - - uF
VREG ¥ 3 VT VY BREfENT) Crec 0.6 1.0 2.0 uF
BST#fmFa LT oY REENeEI CesT 0.05 0.1 0.2 uF

(Note 1) HABEREIF 0.8V UL LERYETH, SWHR/IONBHETHESINET,
F#RIC. 85V ETOHNEENRETEET A, SW R/ OFF B THIBSNET,
HMORESEICEALTET IS —Ya vBEAEL (P27) #8BESLY,
(Note 2) HAER 1.0ABDETY . 2HHFREFXIT>-TEYEFEA,

(Note 3) 53wy - avTUHEHRELFET, RERXESOE, BEHME. DCAA TREME, BHELEEOTHRELTLLLSL, ALY avToHeEES =

VY AT Y ERFITERYT 55 AICIE. P30 ESRIEEL,

BRRRERFICIEEDNGLRY Ta=-40°'C~+125°C, Vn=12V)

EH B Hik= =/ RE &KX | B & #
2%
Yy b URER Isown - 2.1 10.0 | pA ¥aEN==_20VJC ~ 4105 °C
|| e | e | pmetvmmtey
N I RN o0/ v
la_vins - 33 66 | wA %0 s Mo _SEEVEP)
F8 =VrB1 X 1.
lo_vins - 1500 | 2700 | pA ¥i”§ E;E\/ng \; 1V.(V)ZC(E1X0=S?_|\5/EP)
Vmope =0V
%1 E (VCC_EX) lo.vee_ex 16 60 | vA g;i ; E\/:Bé X 1.04 (SLEEP)
lovec e | - 1500 | 3000 | A | /'S Vess x 1.04 (No SLEEP)
VIN POR fiZlrEE VPOR_R 3.6 3.8 4.0 V | Vin Sweep Up
VREG UVLO &HERE Vuvio_F 2.70 2.85 3.00 \% Vrec Sweep Down
VREG UVLO fRREE Vuvio R 2.75 2.95 3.15 V | Vrec Sweep Up
EN/MODE/FREQ_SEL/SSCG
EN A BEE High VENH 2.0 - 40 \Y
EN AHNEE Low VENL 0 - 0.8 \%
ENERTIUIRERE VENHYS 0.10 0.25 0.50 \%
EN RAER len - 0 1 MA | Ven=5V
MODE A AEIE High VMoDEH 2.0 - 55 \%
MODE A AEE Low VMoDEL - - 0.8 \%
MODE HRAER Imope - 6 10 MA | VmoDE=5V
FREQ_SEL AAERE High VsELH 2.0 - 55 \%
FREQ_SEL AHEIE Low VsELL - - 0.8 \Y
FREQ_SEL RAER IseL - 0 1 MA | VFrReq seL =5V
SSCG AAEIE High VsscaH 2.0 - 55 \%
SSCG ANEE Low VsscaL - - 0.8 \%
SSCG RAER Issca - 0 1 MA | Vsscc=5V
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BIHREYE — HFE (BICKREOLZWVWRY Ta=-40°C~+125°C, Vwn=12V)
EH Hxo) =/ R =R By 5 &
VREG
VREG BE Vreo 4.55 5.00 5.45 v | Voltage Follower
Vvec ex=0V
VCC_EX X4 v F ON & RoNExX - 3 6 Q | Vvccex=5V
VCC_EX R L v 3L REJE High VreExH 4.00 4.30 4.60 V| Ve ex Sweep Up
VCC_EX XL v 3L FERE Low VTEXL 3.80 4.10 4.40 \Y Vvce ex Sweep Down
VCC_EX OVP
Z LYY 3L REFE High VExovpH 5.85 6.20 6.55 \Y
VCC_EX OVP
ZLY S 3L REE Low VExovpL 5.65 6.00 6.35 \Y
Oscillator
24 9 F T fow1 2.0 2.2 24 MHz | Vrreq_seL =0V
fswz 400 440 480 kHz | Vrreq_seL =5V
fow Ext 18 ) 25 MHz External Clock Input,
— g e - ) ) Vereq seL =0V
SR —~
External Clock Input,
fsw_Exz 350 - 530 kHz Vireq seL = 5 V
Vsscc =5V,
ALY F ‘/_7‘%5&'%& fowssr 1.90 ) 2.52 MHz Vrreq seL =0V
(AT b5 LR fowssrz 380 . 504 | kHz |VUssce=5V,
VEreq seL =5V
ARG b T LYRE TR Afssce - 45 - % Vssce =5V
tssce_cycLEt - 466 - us xSSCG =5 XIO v
ARG b5 LILMERY A 7L Yi——
tssce_cycLe2 - 582 - us Virea seL= 5 V
VREF/GmAmp
Ves Voltage,
0.788 0.802 0.816 Y, PWM Mode
TJ4—FENv Y EE VEB1 Vrs Voltage,
0.790 0.802 0.814 \Y PWM Mode
Ta=-30°C~+105°C
Vre Rising
% i
BETRHER VEB2 0.794 0.812 0.830 Vv Light Load Mode
S (e Ves Falling
i == 3
BERMBRET VrB3 0.792 0.810 0.828 Y Light Load Mode
FB iRAER IFs - 0 0.1 MA | V=5V
VOUT_SNS i AEIR IvouT sns - 0 2.0 WA | Vour sns=5V
- V =0V
RIS toLy1 500 800 us FReQ_SeL = 0
toLyz2 - 650 1000 V] VrReQ_seL =5V
tes1 2.50 3.00 3.90 ms | yrer X 01~ Ve x 0.9,
Y77 ERA— MEERE VFREQf%EI:] = 0 -
tss2 3.12 3.75 4.88 ms | et X901~ Vel X 0.9,
VErReq seL =5V
Driver
High Side FET ON #&#1 Ronw - 38 85 mQ | Vest-Vsw=5.0V
Low Side FET ON &4 RonL - 20 45 mQ | Vvec ex=5.0V
. . S ) ) VNn=40V,Ven =0V,
High Side FET 1) —% & I 10 0 WA | Ta=25°C,Vsw=0V
; s _ ViNn=40V,Ven=0V,
Low Side FET 1) —% B3t Ik 0 10 WA Ta=25°C, Vsw=40V
BERREALYL IR locp 6.4 8.0 9.6 A
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BESMEE — HiF FISHEEOGLRY Ta=-40'C~+125°C, Vn=12V)

H B s =N BE =K Bt et
Reset
Reset AL < 3 )L FEIE Low VRTL 0.718 0.744 0.770 \Y Ve Sweep Down
Reset X L'v ¥ 3 )L F&IE High VRTH 0.738 0.764 0.790 \Y Ves Sweep Up
Reset ) —V &R IRSTLK - 0 1 HA xs:SfTO.:SS\'/O v
Reset ON 4 Rrs - 190 400 qQ |VN=2V.Ven=0V,
IrReseT = 1 MA
Reset 15 Hi B trsTNACT 2.0 3.6 5.0 ms
Reset 7 1 JL /2 B tRSTNFILT1 50 100 150 us Vrreq_seL =0V
tRSTNFILT2 65 130 195 us Vrreq_seL =5V
OVP/SCP
FB OVP X L w < 3 )L FEIE High VovPH 0.825 0.860 0.895 \Y Vs Sweep Up
FBOVP XL w3/l FEFE Low VovpL 0.805 0.840 0.875 Y, Ves Sweep Down
VOUT_SNS OVP
Z Ly 3L FEBIE High VsNsoveH 9.0 9.5 10.0 \% Vout_sns Sweep Up
VOUT_SNS OVP
ZL w3l REE Low VsnsovpL 8.5 9.0 9.5 \Y, Vout_sns Sweep Down
SCP X Lw < 3)L FEIE High VscpH 0.68 0.72 0.76 Y, Vrs Sweep Up
SCP AL v al REE Low VscpL 0.60 0.64 0.68 \% Ves Sweep Down
SCPYRYLt CDIELLT Tl SCP ##E
VINVOUT SNS Vscp_bAcT 1.50 1.67 1.81 VIV ReRHShEd
www.rohm.co.jp
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Temperature : Ta['C]
Figure 6. VIN POR fZ[REE vs BE Figure 7. VREG UVLO BJE vs BEE
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BHET—2BEET—4F) — HiFE
2
1.00
> .80
318 0
X High 0.60
> ) < -0 : .
Z16 / 3 040 Ta=-40°C, +25 °C, +125°C
> v B |
ol ~ 0.20
g . L =T] S v
s~ S 000
2 5 .0.20
g 1.2 *\ g
Z -0.
8 Low L 0.40
[%p]
> 1 -0.60
L
-0.80
08 -1.00
50 25 0 25 50 75 100 125 o 5 10 15 20 25 30 35 40
Temperature : Ta ['C] EN Voltage : Vey[V]
; > EE =
Figure 8. EN, SSCG ANEE vs BE Figure 9. EN mAEM vs EN EE
2.0
10
5 § 9
> 18 . = MODE /
g High 3 8 Ta=+125"C /
> , 5 5 Ta=+25°C A
5~ 16 g Ta=-40°C /
= 02 6 -
o >% — % 3 %‘/ "
b= 14 » 2 9 7 -
n 4 i /)Q
of \ gL g
w > o 4
E 1.2 Low O‘I é 3 ///
u 82 =
o ., L 7~ FREQ_SEL, SSCG
= ' o 1 —Ta = -40 °C, +25 °C, +125 °C
2 o
>
0.8 1
50 25 0 25 50 75 100 125 o R . A . .
. MODE, FREQ_SEL, SSCG Voltage :
Temperature : Ta['C] Vmope: Vereg_seL VsscalV]
Figure 10. MODE, FREQ_SEL AQEE vs B Figure 11. MODE, FREQ_SEL, SSCG i A&t
vs MODE, FREQ_SEL, SSCG &%
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BT —2(BET—F) — &E

2.4 480
']ﬁ:‘ 2.4 ,g 470
=
2 23 S 460
= 9
& b
L23 — > 450
[3) el c
2 22 o 440
g o
= L L—
L 1
> 2.2 2 430 |-~
: :
3 a
21 410
20 400
50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature : Ta[’'C] Temperature : Ta['C]
Figure 12. R4 v F U7 RAKE#H vs BE Figure 13. R4 v F U7 RAKHK vs BE
(FREQ_SEL = Low) (FREQ_SEL = High)
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a 75 c 40
E, E,
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Figure 14. High Side FET ON iE#1 vs REE Figure 15. Low Side FET ON iE#1 vs B
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Figure 16. Reset AL v 3 )L FEE vs iBE Figure 17.FBOVP AL w3 )L FEX vs BE
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Figure 18. VOUT_SNSOVP XL v < 3 )L FEIE vs BE

Temperature : Ta[’'C]

Figure 19. BERFREAL Y 3K vs BE
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HHRESRBA

1. Nano Pulse Control™
Nano Pulse Control™ & (&, A—L#B#ASHHEBEARICI URKERHE TH >7- 50 ns Kifi GEELHRF) OHIL SWON
BREICEWLNTH., REL-HEZREEICT M T, ML SWON/NILRIZEYEVWAAEENSBEVNVEAEZICE
BEEAEHRT B ENTEET, 22MHz TEREEVN24 VIS HEAERE Vour 3.3V 2EEHR AT S EATHEEIC
HYET,

Vsw
h (5 Vidiv) Vin=24V
---------------- W]-- T -----------[hr».*»,‘-----------------------

Vour=3.3V
\ fsw1 = 2.2 MHz

|

4 o

(G Vidiv) -

i3

[ e w\rv-v\-l \r o h Moy i,

¥, o
_Time (100 ns/div)

Figure 20. X4 v F KR (Vin=24V, Vour =3.3V, lout = 1.0 A, fsw1 = 2.2 MHz)

2. BAFRE— FHEERE PWM E— FHlHE
BD9P608MFF-C [£Ei# E— K Pulse Width Modulation (PWM) #lI#I= & Y E&E & % EIH L 1= MOSFET W& D EHA
R DC/DC AVN—4ETY, BEEFMRETEIETERMO PWM HIEHTRA v FUTEMEL., BRENELC LD EME
HEDT= Light Load Mode (LLM) #I#I<#ITLET,

Light Load Mode
- /’\
v N
/
S / PWM Mode
< B /
e /
i /
] /
— /
/
B /
| 7
7
—_ —— T ! L Lol Lol

Output Current lout [A]
Figure 21. 1% (Light Load Mode, PWM Mode)
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2. BARE— FHEIE&RE PWM E— FHIEH — &K=
BB 1000 mA (Typ) KYNSKHEBZEHABEENEF L., HABEH Vre2 (0.812V, Typ) X 5 & HIEHIR
BE(X SLEEP JKEEICEIL L E T, SLEEP REETIE. RA v FUIMELL, EHERE=-4—USNOEKEFILET S
ECRBERZNAZES., FLTERERICEYHEAEEH Vs (0.810V, Typ) 2 TFEZB ERA Y FUIHBRALE
ER
BATE— FHEATENDIHZEIL MODE inF % High ICERET HH. MODE IFICV AV I EANT S & T, &l
PWM E— FCEIfEL T, 8% PWM E— FTIEHABRICKSTEERERTEEL, HAV Y TILEEIIZ S
nFEJ, VI FRXZ— bd(d MODE iFDEEIT & 59 3&F PWM E— FTEIEL. RESET O High #&Hi#%. MODE
WFOHREICHVFIEHE— FAEDLYET,
LLM FlIEEREHICEY AM B TRIFH EMI HHEABLNBEWVEELSHY FT . ShEEITHICIEEE PWM £
—FEIERCEEL,

VEn

Ve, =0.812 V (Typ) ________
Vg3 = 0.810V (Typ) ________

VEg1 —

Vout

1000 MA —— > - \ —————————————————— Lo
lout

VRESET

Figure 22. BRARE—FHE2/ IV Fvr—+

Vg2 = 0.812V (Typ) —_)— =
Veez =0.810 V (Typ) —|—

Vour

1000mA — - —————————— - — 7/ _____

ouT T

VR ESET

Figure 23. RESET O High i DBEHE— K2 A I LT F v —k
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HEESEl — M=

3.

A %—JILHIE

ENIGFIZCELDT, TNARADY Yy rFHUF FO—ILTEET, ENBEEM Venn (2.0 VUL EIZET 2 £ RERE
BOBMELET, VOUTIEY 7 FRA— b EFES>TEEILET . EN ifFA High 24> TH S VOUT (2EIE TOEL
BENEREINTOET, BERREIE FREQ_SEL A Low MIFA towvt (500 us, Typ) . FREQ_SEL A% High M54 towve

(650 ps, Typ) T,

VI FRA— FER (Vour x 0.1 55 Vour x 0.9 £T) [F FREQ_SEL A% Low M15A tss1 (3.0 ms, Typ). FREQ_SEL
M High DI5E tss2 (3.75ms, Typ) &> TWWETF, EN EEA Vene (0.8V) UTIZHEDETNARIETV Yy FFOY
LET,

1
1
]
Venn :_
2.0V

Venn
0.8V

_— 1
VEN

cdecccccccckh e

100/4
Vour s Fnteltette N i kel
1
oLy 1 tss1 v
500 pis| 3.0ms 500 ps
(Typ) : (Typ) (Typ)
| g1 x1.25

Figure 24. 4 *+—JJLON/OFF 24 2 >4 F+—k (FREQ_SEL=L)

)tz hERE

BD9PB08BMFF-C Tlk. Uty FEREIL FBInFEELXBERLFET, FBIGFEEML Vrrn (0.764 V, Typ) LLEIZHED &
trsTnacT (3.6 ms, Typ) #IZ RESET #FIZHEEDA—F > KL A4 > MOSFET A OFF L. RESET #FH AN TILT
v THEBIZEY High 12 Y EF, £ FBIHFEREA Ve (0.744V, Typ) UTIZ# 5 & RESET HFDA—FT KL
4 > MOSFET [ ON L. RESET #iFI& Rrst (190 Q, Typ) DA Y E—F VRATINE O ENFET, / 1 XBED
=&, FB I FEENBMEERE VR Z FTRI>THSD 7 4 LABHMNARE SN TVET, 70 /L2 FRHIE FREQ_SEL
HS Low DIGE trsritt (100 ps, Typ) & 74 Y. FREQ_SEL A% High D15& trsthritz (130 ps, Typ) T,

Dty MEEEEENBEETEZRELIZEEICEEELET, FB inFEEH Voven (0.860V, Typ) LLEIZAH B & RESET
HFDA—T KL A2 MOSFET [ ON LEY, Fi= FBIHFEEA Vovrr (0.840 V, Typ) LATFIZ4 5 & RESET i
FOA—TU KL/ MOSFETILOFF LE3, LUty FOBREERE T4 L BRIIAEERHBLENTT,
A—T 2 FL4 > MOSFETON B RESET HAEE Low LARJL (VreseT LowMax) [ETFEEDRTHETEET, 5kQ
M5 100 kQ LU T O T VREG i FIZH#E#. £ L X RESET i FOMENBZRRAEREEHENDOERIZERKIT DL
EHRELET,

Ty bED VR, VN2V UETHNIEHRABREIZK 5T RESETHFATILE IV ENET,

Voven =0.860 V (Typ) —
VoveL =0.840 V (Typ) —

Ve =0.764V(Typ)— — FL — — - — -\ L N
Ve, =0.744V (Typ)>~ +———————ff —————

I:' —} Kk— K %I —X — <t HI
trstnact  Under trstvrirt trsTieiT trstnact  Under trstarirs  trstariTs trsTacT
3.6 ms Under 100 ps 100 ps 3.6 ms Under 100 ps 100 ps 3.6 ms
(Typ) (Typ) (Typ) (Typ) (Typ) (Typ) (Typ)

Figure 25. Yt v bA A4 245 Fv— (FREQ_SEL=L)

RRST(Max)

v = Vpyrr-up X V

RESET_LOW (Max) PULL=UP X e Rruiior V]

VRESET_LOW(M(ZX) : RESET i FOHAEE Low L)L (Max) [V]

VPULL—UP CTIWVT Y TEDERE [V]

RRST(M(IX) : RESET ON #&#1 (Max) [Q]

RPULL—UP : VpuLL-uP I:?iﬁj-%) j)l’? Vi j*&*ﬁ-ﬁﬁ [Q]

.rohm.co.j
gvév(‘)IZZ ROHI\}IpCo., Ltd. All rights reserved. 17/58 TSZ02201-0T8TOAL01700-1-1

TSZ22111 » 15+ 001 2023.03.24 Rev.002


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

BD9P608MFF-C Datasheet

WS — #E

5. SMEREEAMEEE

MODE mFICYV AV I ETEANTEHILITEY . R4y FUTAREENBI OV Y ERICRASELIENTE
*9, FREQ_SEL A’ Low DH&IE 1.8 MHz i 5 2.5 MHz, FREQ_SEL A% High @354 (& 350 kHz A5 530 kHz D fF
REBEEMND 25 %hD 75 %DT1—TAHEDIV OV IIEEEANTILE, VAV I EBDILEEAY I YD 4%
#ZIZEH#IE— F (Synchronous mode) MEEIE L FE T, Ffz. S DHREL Vreser A High ITHE > THSEHICHEY FT,
MEENY Iy IOMSRDIELENY Ty OETORMREA FREQ_SEL A¥ Low MIFE 0.9 us (Typ). FREQ_SEL A
High ®H& 4.1ps (Typ) UETHSERAE— FITENICHY ., REY DV IICEDRA v F U THENEHITHLY
£ (Non-Synchronous mode), RI#IE— FHRIEZRRY b5 LTEEENEN LY FT,

Vin
VEN
| | | | |
[ | T T T
| | VRTH & | | |
Vourt [ | | | |
| | | | | |
| | | | |
| | | | | |
I | I I I
I I | I I I
Vsw | | | | | |
I I | I I |
+ 1 |
k— M | | | | | | |
ItoLval | trsTnACT | | | | | | |
1500 ps | 3.6 ms | : : | T : :
) o o e
[ | [ | [
| | | | | | | | | |
I o1
Viooe | | ' 1R
I ] [
: | : 0.9 pS(Typ): :
N
Non-Synchronous Synchronous Non-Synchronous Synchronous

Figure 26. 4} EfEI#AMEAE (FREQ_SEL=L)
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WS — #E

6. DR
ZDTINA R HighSideFET #J—rR b5y TTEREILTE Y. BSTIHFDFTEND = Low Side FET D ON B
NAETY, 2018 SW iiFD &/ OFF FEIZHREL TH Y. ABABEIEWVEH TIEHZR/N OFF BEICK Y H A
BEMNFIREINAET, TOXREKELT. ABABEINES LGS E OFF /8LRZERFy T L. HighSide FET % ON L
BT TSWIHRFOON Ta—T 1 258HFET, FREQ_SEL # Low DIFE. OFF /SLAD R F v TIEHKT 15 FEHAE
BT ET (R4 FUIRABERITEERKEHD 16 20 1124 Y £9), FREQ_SEL A High ®H&. OFF /3L
ADAF Y TEBRKRT I EAYHEHETITOAET ., COLEEDHABEERFIRRICTRDEZZENTEET,

Vour = MaxDuty X (Viy — Ronu X Ioyr) — Rpe X loyr

f
= (1 — torrmin X %) X (Vin = Ronu X Iour) — Rpc X Ioyr V]

MaxDuty : SWIEFDHZRKRKON Ta—TFT 1 [%]

Vin : AAER V]

Rony . High Side FET ON #&#i [Q] (P.9BH®)
Loyt c BRER (Al

Rpc : 444940 DCR Q]

torFMIN : SW i F D &N OFF B [s] (P.8 BH)
fow1 P AL v F U RS [Hz] (P.9BH])

Figure 27. 5 [@%%8E (FREQ_SEL=L)
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WS — #E

7. ARY NS LYREHEREE

SSCG i ¥ # VREG I FIZHEHKE L CTHERAT 5. AR RS LIMBIEENESI LB Y., EMI / A ALRNLEEF S
FT. ARY b LTEBSEERNERIER A v F UV BIREASEENER R F DD Afssce (24.5 %, Typ) DIRIET
ZHBRICERELET, TOEETO=ZAKDOAEALIE FREQ_SEL A Low DB A tssce_cveer (466 ps, Typ) &i Y.
FREQ_SEL A% High D154 tssce_cveiez (582 ps, Typ) &7 Y EYT, =12 L RESET tHAh' Low DR, ZOHEEIET R
JENFET, SSCGHiF% GND IZH#EfidT 5 &. COEEEITENIZHY FT,

Vin
Ven
|
[ Ve <
| |
| I
V. | tssce_cveler
ouT Lo ' | 466ps |
| ' Ay SHN
| ' | !
s | | Afsoca=+45 % (Tyn) 7,
22MHz- — |~ ey -
fswi (Typ) | | ssce = -4.5 % (Typ) - |
t |
Pl : I
k 9' K N|
| | t
1
rosa o | Soms
v, ryp), (Tyn)
RESET |(Typ) yp.
| |
|
Vssca :
K K
|

SSCG OFF SSCG ON

Figure 28. R RY ~J Lyk#ki%EE (FREQ_SEL=L)
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WS — #E

8. VCC_EX #HE
O IC FMFERED -8 VOUT i 5> VREG NEBRZHIET HHEEEZF > TULET . Vvec ex D Vrexn (4.30 V, Typ)
LB B &, Vreold VCC_EX I FM oA SNET, COMEEIZE Y VCC_EX iiF % VOUT ICHEfiid 52 & TH
HEXZEZRHBEIFKE FSANTAVIDERE L TFERATEET, NEEIRRED =6 VCC_EX BED VexoveH (6.2
V,Typ) A2 5L PWMEMEICK Y HABEETIFET, LA > T, VCC_EX ##E(EHE NEEM Viexn (4.60 Max)
M5 VexoveL (5.65V,Min) OFEBETHOMMERATEFET, VCC_EXHARELHEA L ALV E F(X VCC_EX iiF% GND IZ#
mLTLCIEELY,
VCC_EX #EEERRF/NNA 7 RAERIIRATROONFET,

1 VvccEx
Igias = IQ_VINl +1 Qvcc Ex1 X ; X Ve [uA]
Ipias : 2 VIN Bt [VA]
Ig vini : VIN #LEER (VCC_EX DFRABFRERL)  [PA] (P.8 1)
I vcc px1 + VCC_EX LB [WA] (P.8 BH)
n BEIN—FOE -
Vvccex  : VCC_EXEE [V]
Vin t ANEBE V]
VIN T VREG VCC_EX
VREG
(LDO)

—

ON/OFF

ON/OFF

Vrexu = 4.30 V (Typ)
/' V1ex. = 4.10 V (Typ)

<] ‘

Figure 29. VCC_EX 7R vV K

Vi

VEN

Vout Setting Level _

VTEXH

430V (Typ)—>

Viex |

Vout = Vvee Ex 410V (Typ) " N~

(Short)

|
|
|
|
|
Vsw :
|
|
|

Vout Setting Level
Vrec _ |
5.0 V (Typ)

VReG

VCC_EX State

X X
VCC_EX OFF VCC_EXON ' VCC_EX OFF

Figure 30. VCC_EX 24 2 V¥ Fv¥—+
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1.

BEFRE (OCP) e

BERRE (OCP) #HEEIX, T U F IV 2BRERETHCLETERLTVEY, BERBE L AILE loce (8.0A,
Typ) TG, FHA U F IV FERPZDREMEEBRADERMVFUIDTa—T4hGIREN., HABEATHY F
T COMREIERMDFHLTVERICL SWEHLEICADLLOTY, RERBRASAERIHET ST ITUr—a Y
TOFERIEEFICEF TSN Bl CoFy 7@%%’5&7]%%7(%(ﬁiéﬁﬁ’é?&ﬁ?’é@E)o

Figure 31. \BERRE

2. fERRFE (SCP) sk
BD9P608MFF-C Tl&. 5#&#Ri& (SCP) BRI FB inFEBE & NEEEEE VREF £ L £9, FREQ_SEL 5 Low
DiZE. FBIHFEEMD VscrL (0.64 V, Typ) LLTDIKRET 0.9 ms (Typ) REFSh 3 & SCP#EEIZK Y 30 ms (Typ)
MEIEZELEL. TORBESHLET ., FBIHTFEEHS Vscrt (0.64V, Typ) LUITFICTA-7=#. 0.9ms (Typ) LRI
Vscer (0.72V, Typ) LIEIZEMN D & SCP (FfEfrEh,. EBEBETRTOHAEEEFTRY F9,
EERmN S 7 ms (Typ) DfE. SCP HEEIET RV SNFET, £z VINIHFEENTHAY VOUT_SNS inFEESL T
MNofzi5E. SCP #RBEH LAWK S SCP #itE~<v XU LET, VIN IHFEEH VOUT_SNS InFEELDLT
Vscp_pacT(167 %, Typ) & FE 5 & SCPHEEIET RV SNFE T VINIHFEEH VOUT_SNSEHFEE & D LT Vscr_pact
(167 %, Typ) #¥8ZX 5 & 7ms (Typ) £I- SCP #EEXBHICHVET, LI=A>T. VINEEE VOUT EEAMLY
REMNSERLEZGEIZE, BN 5 79ms (Typ) BICRAYFUIHEEZEFELLET, 2L, REREIERE
27TV 5—2a o TOFERITEMICEBEFTTLLEZSL (Bl. SOFYTOERENEREBAIAFNETERT S
# &), FREQ_SEL 7% High M54 . SCP #AEMRHEEFREIL 1.2 ms (Typ). SCP H#AEIZ & B{ELEERIE 37 ms (Typ).
SCP #ae<v RV BMIL 9 ms (Typ) &HYFET,
QOutput
Load l Normal Over Load Normal ‘
Condition
Vin Em—
67wvou7x167% /
Vour —*24 Vour X 167 9 —— —
o\ /Y67 % \
100 %\—/éJ % \ﬁ
¥ ¥
Ves — — Vecpi0.72 V (Typ)
\ Vscp:0.64 V (Typ)
0.9ms 0.9 ms 09ms
(Typ) (Typ) (Typ)
Vsw { Hiz Hiz
OCP AP AP OCP AAAAAAAAN
Inductor Threshold Threshold} N/ ¥V VYN NN NN
Current A
(Internal)
SCP Mask
Delay Signal W 7 ms (Typ) 7ms (Typ)
(Internal) 7.9 ms (Typ)
HICCUP
Delay Signal 30 ms (Typ) 30 ms (Typ)
SCP Reset SCP Reset
Figure 32. 55#&{R¥ (SCP) 44/ 2> ¥F¥—k (FREQ_SEL=L)
www.rohm.co.j
© 2022 ROHM Co., Ltd. Al rights reserved. 29/58 T8Z202201-0T8T0OAL01700-1-1

TSZ22111 » 15+ 001 2023.03.24 Rev.002


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

BD9P608MFF-C Datasheet

fREEHERE — WZ

3. RIJ—F>2U+vy bk (POR) - ANREBEERSEILE (UVLO)
BRETETHOREERLDSH UVLO & POR AHRE SN TLVET, POR #EElL VIN IFEEEZE=4—L.
UVLO ##ElX VREG I FEEZE=4#—LTLET,
VIN 5 EIFo—4 VR TlE, VREG BE+H 50V (Typ) T VIN BEICEM#LEFELET, 9. VREG EEHN
Vuvior (2.95V,Typ) E#BZ 5 & UVLO HfERR SN ET ., RIZVIN BEEAD Veorr (3.8V,Typ) #i#EZ % & POR O\
REnET, POR & UVLO HNEICEBRENDEICIEY I FREI—FEFESTREELES, VINILETAY -4 U X
TIEVREGBEH TAYET, VREGEEH Voo r (2.85V, Typ) £ TFEIS E UVLO #&H L., ICIEZRAZ V(4K
BEIZAr Y. RIRFIC POR HBHKEELZYET,

5.0V (Typ) — =
Vpor R
3.8V (Typ) — =
UVLO_R _ |
2.95V (Typ I Vuvio ¢ S
| 2.85V (Typ)
Vin :
|
|

<
i
@ <

|

Figure 33. POR/UVLO B4 S v J Fv— k
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fREEHERE — WZ

4. mEMRE (TSD) Hae
IC ZEBREMN G CT-ORERE (TSD) #EEZANBLTLET, HEEEE (T) A TSD #RHEE (175 °C, Typ)
ZE25HE. HAMOSFET AAOFF LET ., TD#®F Yy TREMMET L. TSD f#BRiEE (150 °C, Typ) 2 TFEZ &LV
ThRE—bEHESTERLEY . £ ERFEIESRERBROANEEI0VULZLEELEY, BH. BER
EERIENEREREEA-RETOBEL LY FEFIOT, BERERBEFER Lty FRETGEE, EXITEIT

TLFEEELY,
Vin
Ven TSD Detect | |
175 °C (Typ) === |
| TSD Release -
: 150 °C (Typ) |
Tj | |
' |
' |
' |
VREG :\\ |
! I
' |
Vout | : VRTH_I
l ! !
| | )
! toLva :\ trsTNACT L
500 ps 3.6 ms
VRESET (Typ) (Typ)
Figure 34. TSD 24 2 49 F¥— + (FREQ_SEL=1L)
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Rigdee — ®|2

5. BEERE (OVP) Hae

ZDICIEFBE=42—NBEXHFE (OVP) #EEFZAEBLTH Y. VOUT AL SDFRABRNH =154, HAH
NERTBELEHEES ., FBIEFEED Voven (0.860V, Typ) BRI ERA Y FUF L X2 L—%I1F PWM Sk
ISEIYEDHY VOUT Mo B %ESIEAHET, OVP BICSIEALETRIE Ince (6.70A, Typ) THIRShTULET, &
1= OVP (X RESET HFMN GND [TTLE DV ENFET, / A RITKBEEEEF T2 OVP R 5 E LR
MNEESINTULET, EEFMEIE FREQ_SEL #' Low MDIFE trstnrrt (100 ps, Typ). FREQ_SEL AY High MDi5&
trsTnFiLT2 (130 s, Typ) T3, FBIHFEIED Vove (0.840V, Typ) Z#TE S & OVP #EEIZMRR SN ET A, OVP £#
BRM D trstnacT (3.6 ms, Typ) filld RESET ##FA Low ZR#F L. PWM HlHINKEZ=ET,

FB SiFMA—T2IZ75 & IC X VOUT ZELLFIHTEE A, VOUT BEA Vsnsoven 8% 5H VCC_EX EE
H Vexoven 2 5 ENESRIRIRED -6 FB i FBEEDBRHEH & BEHIZ PWM EEIZKL Y VOUT OEFRZ5IEHhE

ij_o
|
Vour :
|
|
|
Vs
I
Vsw
| | |
| |
| |
VReseT Iﬁ | trsTNACT
£
trRsTNFILTL
Figure 35. FBOVP 24 2 >4 F+v—k (FREQ_SEL=L)
VEXOVPHNSNSOVF'H
| |
Y Vi |
Vour | | |
| | | |
Vig ——t+ ——————— b [mm———————— H——
[ | |
T | |
| | | |
| | | [
I N S N N A S A
|
| | |
| | |
| | |
| | |
I | | |
| |
| | |
| | |
| | |
| | |
| [ |
| | | |
| | | [
: | |
Vsw | : :
| I | |
| | | |
L | |
V : I <t :
RESET ¢ : RSTNACT ]
tRSTNFILTL
Figure 36. VCC_EX/VOUT_SNSOVP 24 2 V4 F¥— bk (FREQ_SEL=L)
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5. BEERE (OVP) Hae — K

TRIDES(ZVOUT BNy TS A4 vIZEmi&Li-154&. DC/DC a>/N\—4 (BDIPGOSMFF-C) [ VOUT Mo ER%E
5| EAH LowSide FET ICEFRERLAAET . H LAY T 54 VIZHER LS 4 4 — K (Reverse Polarity Protection
Diode) ##EfLz1568. HRELLTVIN EEFEEESIIENRAEREETERBASAEEENHY £T,

Reverse Polarity
Battery Line Protection Diode

Battery Line

[ > MD_T_ VIN

SW
I DC/DC Converter

o

L I::VOUT

L

Figure 37. VOUT &/\w TS A U DiEH
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FF)r—LavBEhik
DI aVITTRTHERRLUNDORTELZ CHADES., BEFTHRVWEHLE S,
FIVr— a3 vEBEGIETRICSRLET .
Table 1. {45451
EH Hok=1 4%
ANERE ViN 35V ~ 40V
HAhEE Vout 5.0V
HBAY Yy TIVERE AVp.p 20 mVpp
HAER lout Typ 3.0A/Max 6.0 A
AA Y F T REIREK fsw 2.2 MHz
BHERE Ta -40°C ~ +125°C
v Cast
N PVIN BST —| l—
Ly Vour
EN SW CYY Y 4
+__ 1 VCC_EX | Res1
Cak| Cn | PGND F8 I —
VOUT_SNS
Rrst Cour
VREG RESET 1
CrealT FREQ_SEL MODE [¢—— VimopEe Rre2
T GND SSCG [¢—— Vssce
L L l_

Figure 38. &M &
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FIVr—LavBaBERE — HKE
1. HAL OEE
RAYFUTLXaAL—E2DAUF021%, BRICEGNLERETZHAL. HABEEEFRET S 702 ELTHEEL
T, BRAYFUIRBERICE T HHBEDA UV F LV RIEELUTORIZRELET,

Table 2. ##E4A4 V5058 U RIE

FREQ_SEL AL YFUTEEH AVF R RIE
L 2.2 MHz 2.2 uH
H 440 kHz 6.8 pH

AVFR )y TLVERAGRAICEIYREYET,

4 =Vourt)XVour
AIL — ( IN(Max) ) [A]
VINMax)XfswXL

VIN(Max) c ANEE (Max)  [V]

VOUT  HABRE [V]
fsw R F TR [Hz)
L AU E B URIE [H]

HAYw FILEE AVereld, RKXICKYKFYFET,

Al
= X —_—
AVp_p = Al X ESR + T —— V] (a)
ESR AT UYEMEIER [Q]
Cour CHATI VT UYRE [F]
Al cAVED 1)y TILER (A
fow : R4V F U ABEH [Hz]

AT ADERITFT. D—IWE24T FAMBE A7) EHELET., 1 F V2 IDOVTRIRTOFERRKET.
AT7AHEKEMLEVBENH Y E T, ERERDRAERFZ A —H—ICLYRLIDTEIENVBETT., 7TV Tr—>
IVDOEARBRBECE TEIEREREA VF I F A —D—IZHERBIZE L,
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FIVr—LaVvibgBRERE — &iE

2. HAarTFoHY Cour DEE
HAaroTFoHEF, giIR—COR (a) KYBEBLH ESRICEDERELET, ESRONSHaAVTUYEFRATSC
ETAVPrpEINSKTEET,

COEHEBEIREWERELT, E53I97 - aVTUoYRHYET, 5339V - aVTUHIXEESR THD
ZEITMA, METHEHOEY FOERAR—RLLIZHLERLET, AT UoHA—H—DT—2L—+rL Y, ESR®D
BRESEE CHREVEE, FRATIRMVFUITRARBMTO ESRMEVIDETRES LS, 53 vY -3
VTUHIEDCNA T RAFEICLPBELRIENBEETH LS -OERNVETT, BEELII VY -aVTUHDEKRE
ElF. RRHEABED 2FEULNEFENFET . ERBEENSVLDERET HZ ET. DC /A T RAFEDOZEZER
TEHOENTEFEY, £, BEFRZRIFICRDO, XIRULDFEDLDEHELFET, KEEELII VY -0
VTUYRERBEENMEVNH, HABELAEWVWT TYSr—2a VTIRERVR#ECLYET, TOHBEEFE. €53y
D aAVTUYERBERRT S LEMELET,

hoDIVTUHEIERY Yy TILEFRPMEESATEYET,
RATREZENY v TILEFRD RMS {E lcoutrus)y N ERE U v TILEREBZA LWL SITLTLEELY,
Aly,
Ieourrms) = 75 [A]
ICOUT(RMS) : H:Iljj )y j)l’%;ﬁ [A]
Al CAVEYR ) TILER [A]
RIZ, HAREEENS50VULEDGESE. HAEZ T v - 32T Y Courld FREQ_SEL #iFA Low DI5E (X 44 uF

(Typ). FREQ_SEL ¥/ High Mi5&1% 88 uF (Typ) UEFHELFT, HAREEZEEHN 5.0 VEREDIEE. UT
DXEF-IHAELSIVY - aVTF oY Cour ZHELET,

Table 3. HAtES53Ivy -avToyRE #HEHE

FREQ_SEL VOUT > 50V VOUT < 5.0V
220
L > Cour = =22 [uF
Coyr = 44 [VF] our =3 [WF]
H Cour = 88 [uF Cour = 7 [WF]
our = 88 [UF] our 23— IM

EEaAVTUEEICE LT, DC /N1 7 R4FE, AC EXEFE. BEHME. FBREDTRTEEELEREBETUT
NAEE Cout worsT ZWA T HER L TLFEELY,

Table4. HA+€SIvy -aVTUoHYERE RIEE

FREQ_SEL VOUT = 5.0V VOUT < 50V
150

L Cour worst = 30 [uF] | Cour worst = Voor [WF]
300

H Cour worst = 60 [uF] | Cour worst = Voor [WF]

BEENLREDOEZTES ERIROAMEENHY FT, BRI VT O LEERBRFNA TV Y FZILZEREIVT
UHEEFERTA5E. LEREEE SIS v O T UOYTHRALEZLET BMLERL T30, ERICIZPCB
DLAT7Y LOEBOSIZEL., FATIHAOEE. FREH CBELRE) CLYHBMHEELLLET, RTETTY
T—2aVITTRENE. REHOERZ LTI,

Fi, BAICEKEINDITRTOI YT UHDEFHE Cour (Max) IERK ZEi#Ff=F&EEAICL T I,

tssminy*1.25%(Iocpmin)~loUT_START (Max))
CourMax) < [F]

Vour
locp(min  BEFEEAL Y AR (Min) [A]
tss(min) S YT RRA— B (Min) s8]
lour sTaRT(Max) : BEHIZENSEFICLHHNERORKIE [A]

VOUT . Hjj]%& [V]
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2. HAarToY CourMEE — HiZ
LEZENNZ L. BENDS 79ms RICEFFRGENRLET ZHERELHY FT, CHNITBEENZWGE. EBE
DNDEAEBRIZEYBEREENSEL., HAMNERBLEVLWAIEEASHZ=-HTIT ., E7TUS— 3 VEHEIZENT,
+HREERESBELLET,
Fl=. ANWBEZLE. BEREHIREVNMGELEF., HHFICHELTE7TISy—2aVICTHLTHREDS 2. BE1E
DREEHEVLET,

3. AHaVTUHYCnN. Cek DETE

AAIATFUOHIZF, ThyFUoFavTodCone LI a0ToY Cax®2BEAHY FT,

Yy T/ A XEBDEDHIZ, THAY T T T oS CNIZIE6IUF I EDES I v - VT USHARBRETT,
ESIYY - aAVTUOVDOREMIIHRESOE, BEHME. DC /A 7R, BHLEELZEHTR/NETES AL
ESIZHRELTLESL, Ff., PVIN HFOBHELICRET S ETRAIYFUT /A XBEBOHERHY TF,
SV AVTUOYDEREREIRAAANEED 12 FLULE EEANEED 2EULOEDEHBELET . Tz,
BENE =0T UV DEUBIZK > TREMET DEEEMENH Y ET DT PCB LA 7 FDEREHZDULVT_(P49)
#ZSBOSA. RETEBELLET,

NLYAVToY Cex FATLavThy., FA1VBEDETEHE. ANBREEZRETE\v I 7Y TEROKE
ERELET N30T oY CaklTERBENEESREHE IV T UHABELTLET, BEEIFIEY Lo T
RETEZRETILENHYET . TOB. IVTUHDOERY v TIVEREZBALVKSITLTLEZEL,

AN Y TILERD RMS fE lengms)lFRRXTRFEY F9,

% % 1
leinRms) = \/ﬂ {IOUT(Max)Z (1 - M) + EAILZ} [A]

Vin Vin
lour(Max) AR (Max) [A]

Fr. BEHLEERUORERT TV r—2a v TR, BRAVT YD RSA 7y TITHIET S -HEHELS <
ERTACELEHELES, €533 v 7 - a0 TUoHITDONTHY I —MRIRICED YRV FEET 516, 2 EFI+2
WHHBEICT L EZHEOLET,

REEFERNS VINIHEFETORBRARNVGE, ARBDAS VE—F UV ANEMGEERBENSDEITHYETS,
EERAKEICT, BEGERO VNDBEERHICL>T, HANOFF ¥4, HASNA—/N—L2— S 5L EBEIC
NGNS EZRAAT IRELHYET,
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FIVr—LaVvibgBRERE — &iE

4. HAHEFEER Ree1. Rre2 OETE
BDIP608MFF-C Tl&. #MFIHEH Ree1. Rre2 KUY HABEEZRETHENTEET, HABEIE. Gm Amp1 OE
EEETHH08VIZxL., FBIHFEEMN 08 VIZHSLSICEMELET, HABEIE (1) KITK-TRFYFET,
BRINDBEHEREICHL. Rre1 & Ree ZRE L TLZELY, Rre1 & R ITKELREDRREZFARA LGS, HAOh
LINLDEMZRBELTRNIERNBL1-0. BARBORKEREVLELITIIENTEFEFS, LHrLENS, FB
HFITx LTHLTLS IC AE® PCB IZCKPFERENEETHHEC I I RELET, TDH. EER
(Ree1//RFe2)[& 100 KQ ATFIZHE B LS ITHREL T &L, ZDFF. FREQ_SEL ¥ A High DIHE & Res1 x Cret =
9.0x107 FBE LS Cra1 B EAFIZEE L TL 230, ARHER(Rre1/Rre2)A 100 kQ L EDZEIZ(FX, K (2)
[ICHELMEI EAMiFNIZ Crar1 & Cre2 ZEEE L T EE L, TDH/BEICIE. Cre1 & Cre [(FFEBTECr LY B+ RICKER
EE4D 47 pF UEZEFRAL TS,
Vour = —RFBI;+RFBZ x 0.8 [V] (1)
FB2
Rrp1XCFB1 ~1 @)
Rpp2XCFB2
VOUT
Figure 39. HABEHEER
ANBEEEHNEEDENKELLHY SW D ON BRI tonun L TFIZHE D E R4V FUITRERBEMNMETLET . BE
LERAYFUTRRBERGRET 2=01I2IF. UTO#MKXIH-E=HALVYSTHEATIVEAHY T, UTOHH
il HbE. SW/ILRADRRFY TERBLET ., SW/ULRARRFY TF 51280, R4 v F VI EAREHIE
TLHAV Y TILEEIEMLET,
Vour 2 Vinax) X fswmax) X tonmin(max) [V]
Where:
VinMax) : ANEE (Max) [V]
fSW(Max) C RA Y FUTREEE (Max)  [Hz] (PO BHR)
tONMIN(Max) : SW &%/» ON il (Max) [s] (P.8 SHR)
Tz ADBRELHEABEDENB LTS L. SWO ONBRENRCBYA IERZRE Yy TLRA v F U REEN
BFLET. RELERAYFUIRABBEERT 5OICIE. UTORKITH > TLEELY,
Vour < Vinminy X (1 — fswmax) X torrmin(max)) V]
Where:
tOFFMIN(Max) : SW &/I» OFF B%Fﬂﬁ (Max) [S] (P.8 %E!]\E\)
5, J—rRFS9TarToHIZDNT
T—rR LSy FTaUF oY Cesrllld, 0.1 yF (Typ) DESIvY - AT oY% SWiFF & BST i FOMICHT4E
HRYFECICER LTI,
6. VREGaYTFUHIZDINT
VREG Aa > T 2% Crec [ZI&, 1.0 pF (Typ) LS 2wy - 32T Y% VREG iiiF & GND OfICERKL T
LY,
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FFV5r—<avpl 1

Table 5. {1#x4l 1

HH Hoa=7 s 341

ANEE ViN 8V ~ 18V

HOEE Vourt 3.3V

HAER lout Typ 3.0A/Max 6.0 A

AL F T RIREK fsw 2.2 MHz

BAERE Ta -40°C ~ +125°C
C T T T T T T T c

Lr1 BST
:VBAT ! Vi PVIN BST
| | L Vour
| | sSw ' 2
| | EN
| N VCC_EX Rees
| _— = = == == == =
Cr1 Cras] Cr2 Caik| 1Cina| Cinz| Cinz[ Cina PGND FB E—— =
| | VOUT_SNS Reer Cout1 |Cour2 [Cours
: : r VREG RESET
: : Cos FREQ_SEL MODE [¢—— Vmope Rerez
: : GND SSCG [¢—— Vssce
| -1l 4= = L 4= == ——— —— _— —__ = =
| = = = = = = = = = = = — = = = = =
THype filter

Figure 40. &R 1

Table 6. #5511 #H&J X b+
No. Package Parameters Part Name (Series) Type Manufacturer
Cr1 3225 4.7 uF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
Le1 W9.7 x H3.8 x L10.0 mm?3 1.5 uH CLF10040T-1R5N-D Inductor TDK
Cr2 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Cr2s 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Caik ©10 mm x L10 mm 220 WF, 35V UWD1V221MCL1GS E;z;:gl'g’;'rc NICHICON
Cina 3225 4.7 uF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
Cins 3225 4.7 uF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
Cinz 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Cint 1005 0.022 yF, X7R, 50 V GCM155R71H223K Ceramic MURATA
Crec 2012 1 UF, X7R, 16 V GCM21BR71C105K Ceramic MURATA
Cast 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
RRrst 1005 10kQ, 1%, 116 W MCRO1MZPF1002 Chip resistor ROHM
L1 W9.7 x H3.8 x L10.0 mm? 2.2 yH CLF10040T-2R2N-D Inductor TDK
Court 3225 22 uF, X7R, 10V GCM32ER71A226K Ceramic MURATA
Courz 3225 22 uF, X7R, 10V GCM32ER71A226K Ceramic MURATA
Cours 3225 22 uF, X7R, 10V GCM32ER71A226K Ceramic MURATA
Rre1 1005 75kQ, 1%, 116 W MCRO1MZPF7502 Chip resistor ROHM
Rrs2 1005 24 kQ, 1 %, 116 W MCRO1MZPF2402 Chip resistor ROHM
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FFV5r—oavhl1 — &

(Ta =25 °C)
100 10000
90 /‘\
80 "7 1000 /
L~ / MODE = High /
0 / 100
. / MODE = Low / v |

50 (
40 /

30 /
20 / MODE = High o1 / MODE = Low

10/ | / ST

Efficiency [%)]

S
S~
Input Current [mA]
[2=Y
o

SN
N
_'

4 + /
0 0.01
0.01 0.1 1 10 100 1000 10000 0.01 0.1 1 10 100 1000 10000
Output Current [mA] Output Current [mA]
Figure 41. $h& vs HABWER Figure 42. AXER vs HAOBRER
(Vin=12V) Vin=12V)

,IJMW Phase L. Vwooe(5 Vidiv) | ]
lV«'M:_\ l ¢
Smara e s g % Vsw (5 V/div)
— ™ R e B
&'J) \,\ LR ~ : % . ‘
= R S | SEESS M. Ses 1
c \\‘ o
Gain R NN NNNNNINNNNN
\_~] . /
1 B Vourt (100 mV/div) offset 3.3 V
T Time (200 ps/div)
Frequency [Hz]
Figure 43. B #UHE Figure 44. MODE ON/OFF &%
(Vin=12V, lour =3 A) (Vin=12V, lout = 50 mA)
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FFV5r—oavhl1 — &
(Ta = 25 °C)

lout (2.0 A/div) lout (2.0 A/div)

iv) offset 3.3V
Vour (200 mV/div) offset 3.3 V Youn(a00 yid)

! brdadia
L . ‘ I L

Time (1 ms/div)

———

Time (1 ms/div)

Figure 46. B#IGE 2

Figure 45. BHIGE 1
(Vn=12V,VmobE=0V,loutr=0A ~ 6A)

(Vn=12V,Vmobe =5V, loutr=0A ~ 6A)

Vin (5 V/div) | . ] Vin (2 V/div)

e Vour (2 V/div)

Vout (100 mV/div) offset 3.3 V

-
Time (200 ps/div) Time (200 ps/div)

Figure 48. ANEE 2

Figure 47. AAIGE 1
(Vn=16V ~ 3.5V, lout=3A)

(Vn=16V ~ 8V, lout=3A)
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FFV5r—oavhl1 — &

(Ta = 25 °C)
8.0 8.0
7.0 7.0
6.0 6.0
2. 50 2 50
) ()
g g
g 4.0 g 4.0
E H
= 3.0 = 3.0
3 3 /
2.0 2.0
A A
. | 10 |
10 v v
0.0 0.0
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Input Voltage [V] Input Voltage [V]
Figure 49. HAEE vs AABIE1 Figure 50. HAEE vs ANEE 2
(Reoap = 110 Q) (Reoap = 0.55 Q)
3.366 3.366
3.337 3.337
= >
()] ()
g g
S 3308 S 3.308 —
5 5
o o
= 5
@] @]
3.279 3.279
3.250 3.250
8 10 12 14 16 18 0 1000 2000 3000 4000 5000 6000
Input Voltage [V] Output Current [mA]
Figure 51. S/ L XalL—3ay Figure 52. O— KL ¥alL—i 3>
(lour =3 A) (Vn=12V)
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FFV5—avhl 2

Table 7. {t#xfl 2

1EH EE=) 45451
ARERE ViN 8V ~ 18V
HAEE Vout 3.3V
HAER lout Typ 3.0A/Max 6.0 A
AL 9 F U TRBEE fow 440 kHz
FERE Ta -40°C ~ +125°C

PVIN

|
|
| —e A '
| |
| |
| |
| + :
| = T _ == == =
Cr1 Ces[ Cr2[ Caik| 1Cina] Cima] Cinz| Cini
| |
| | VREG
| |
| |
| | CREG—I: FREQ_SEL
| |
| |
[ ==L 4= L= L= = ===
| = = = = = — — — = —=
THype filter

Table 8. f1#kfl2 #B@'J R k

EN

PGND

BST
SwW

VCC_EX

FB
VOUT_SNS

RESET
MODE

SSCG

Cest

YY)

Vour

Reg1

¢

11

RRST

r¢—— Vmope

[ VSSCG

Figure 53. & 2

Reg2

Cour1 [Courz | Cours | Coura |Cours | Couts

No. Package Parameters Part Name (Series) Type Manufacturer
Cr1 3225 4.7 yF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
LF1 W9.7 x H3.8 x L10.0 mm3 1.5 uH CLF10040T-1R5N-D Inductor TDK
Cr2 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Cr2s 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Chik ©10 mm x L10 mm 220 4F, 35V UWD1V221MCL1GS Eggg:‘c’m'rc NICHICON
Cina 3225 4.7 uF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
Cins 3225 4.7 uF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
Cinz 1005 0.1 uF, X7R, 50V GCM155R71H104K Ceramic MURATA
Cint 1005 0.022 yF, X7R, 50V | GCM155R71H223K Ceramic MURATA
Crec 2012 1 WF, X7R, 16 V GCM21BR71C105K Ceramic MURATA
CesT 1005 0.1 uF, X7R, 50V GCM155R71H104K Ceramic MURATA
Rrst 1005 10 kQ, 1 %, 1/16 W MCRO1MZPF1002 Chip resistor ROHM
L+ W12.1 x H5.5 x L12.5 mm? 6.8 uH CLF12555T-6R8N-D Inductor TDK
Cour1 3225 22 uF, X7R, 10V GCM32ER71A226K Ceramic MURATA
Cour2 3225 22 uF, X7R, 10V GCM32ER71A226K Ceramic MURATA
Couts 3225 22 uF, X7R, 10V GCM32ER71A226K Ceramic MURATA
Couta 3225 22 uF, X7R, 10V GCM32ER71A226K Ceramic MURATA
Courts 3225 22 uF, X7R, 10V GCM32ER71A226K Ceramic MURATA
Courte 3225 22 uF, X7R, 10V GCM32ER71A226K Ceramic MURATA
RrB1 1005 75kQ, 1%, 1/16 W MCRO1MZPF7502 Chip resistor ROHM
RrB2 1005 24 kQ, 1%, 1/16 W MCRO1MZPF2402 Chip resistor ROHM
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FFV5r—oavhl 2 — #HE

(Ta =25 °C)
100 10000
90 // \
/
80 T / 1000 /
70 w
/ MODE = Low /' = 100 MODE = High /
T 60 E l /
z / / & —7
/ / S /
£ 40 5 /
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t

MODE = High / /
20 / 0.1

L/~ MODE = Low
10 l// ]
0  — 0.01
0.01 0.1 1 10 100 1000 10000 0.01 0.1 1 10 100 1000 10000
Output Current [mA] Output Current [mA]
Figure 54. & vs HABRER Figure 55. AXER vs HAOBHRER
(Vin=12V) (Vin=12V)

o 13 Vmooe (5 V/div) ‘ J

Vsw (5 V/div

) |

Sein L
i FHHHH ]
) ‘*-A‘,j}<.;_ ” | _

Gain R A N [N
| ® Vout (100 mV/div)offser33v—"""" |

Gain [deg]
Pﬁase [ded]

| O S S I T S S 111 | Time (200 ps/div)
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Figure 56. &K &4F1E Figure 57. MODE ON/OFF 5%
(Vin=12V, lour =3 A) (Vin=12V, lout = 50 mA)
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FFV5r—oavhl 2 — #HE

(Ta = 25 °C)

lout (2.0 A/div)

Vout (200 mV/div) offset 3.3 V ‘

I

Time (1 ms/div)

Figure 58. BMHIIGE 1
(ViINn=12V,VmopbE=5V, lout=0A ~ 6A)

Vin (5 V/div)

R,

) i
Vourt (100 mV/div) offset 3.3 V

Time (200 ps/div)

Figure 60. AAIGE 1
(Vin=16V ~ 8V, lout=3A)

lout (2.0 A/div)

Vout (200 mV/div) offset 3.3 V [..__H_______

Time (1 ms/div)

Figure 59. BHIGE 2
(Vn=12V,VmobE =0V, loutr=0A ~ 6A)

Vin (2 V/div)

Vourt (2 V/div)
¢ Time (200 ps/div)

Figure 61. AAIGE 2
(Vn=16V ~ 3.5V, loutr =3A)
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FFV5r—oavhl 2 — #HE

(Ta=25°C)
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Figure 62. HHAEE vs ANEE 1 Figure 63. HHAEE vs ANEE2
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Figure64. 54/ L Xal—Y 3> Figure 65. A—FL¥XalL—Y 3>
(lour =3 A) (Vn=12V)
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FFV5—avhl 3

Table 9. f£#x41 3

A His=s R
ANEE ViN 8V ~ 18V
HOEE Vourt 50V
HAER lout Typ 3.0A/Max 6.0 A
AL F T RIREK fsw 2.2 MHz
BAERE Ta -40°C ~ +125°C
EVBAT > ; Vin PVIN BST il L
: . : | VCC_EX DRFBl
icm Cra] Ciz] Cou] EC.Nf: Cra] Cra] Cial PG oor 5 _ = =
: : r VREG RESET -
: : o FREQ. SEL MODE [«—— Vmope Res2
: : I GND $sCG [¢—— Vssce
= === = = = == == = = = =
T T Tape fiker
Figure 66. &R 3
Table 10. {4k 3 #HU X b
No. Package Parameters Part Name (Series) Type Manufacturer
Cr1 3225 4.7 uF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
Le1 W9.7 x H3.8 x L10.0 mm?3 1.5 uH CLF10040T-1R5N-D Inductor TDK
Cr2 1005 0.1 uF, X7R, 50V GCM155R71H104K Ceramic MURATA
Cr2s 1005 0.1 uF, X7R, 50V GCM155R71H104K Ceramic MURATA
Caik ©10 mm x L10 mm 220 uF, 35 V UWD1V221MCL1GS Eggg:‘c’m'rc NICHICON
Cing 3225 4.7 uF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
Cins 3225 4.7 uF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
Cinz 1005 0.1 uF, X7R, 50V GCM155R71H104K Ceramic MURATA
Cint 1005 0.022 yF, X7R, 50 V GCM155R71H223K Ceramic MURATA
Crec 2012 1 uF, X7R, 16 V GCM21BR71C105K Ceramic MURATA
CesT 1005 0.1 uF, X7R, 50V GCM155R71H104K Ceramic MURATA
Rrst 1005 10kQ, 1 %, 1/16 W MCRO1MZPF1002 Chip resistor ROHM
L4 W9.7 x H3.8 x L10.0 mm?3 2.2 uH CLF10040T-2R2N-D Inductor TDK
Court 3225 22 uF, X7R, 10V GCM32ER71A226K Ceramic MURATA
Cour2 3225 22 uF, X7R, 10V GCM32ER71A226K Ceramic MURATA
Res1 1005 68 kQ, 1 %, 1/16 W MCRO1MZPF6802 Chip resistor ROHM
Res2 1005 13kQ, 1%, 1/16 W MCRO1MZPF1302 Chip resistor ROHM
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FFV5r—oavhl 3 — &

(Ta=25°C)
100 10000
90 L
—— /
1| 1000
80 / | /
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70 / MODE = Low — 100 |
< 7/
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10 i// L~
0 e 0.01
0.01 0.1 1 10 100 1000 10000 0.01 0.1 1 10 100 1000 10000
Output Current [mA] Output Current [mA]
Figure 67. 1% vs HABRER Figure 68. AHQER vs BRIER
(Vin=12V) Vin=12V)
Phase ‘ Vwmobe (5 V/div) ‘ K
« l {50 Vsw (5 V/div)
oy S N S S 0 e |
> P \Q 1° P
[} kel
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c T ~ i |
()
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AT T SN T S S U £ T S S U I 1 1 T A S S W A W] -100 Time (200 US/dIV)
il i 104 1004 n
Frequency [Hz]
Figure 69. R &4F1E Figure 70. MODE ON/OFF 5%
(Vin=12V, lour =3 A) (Vin =12V, lout = 50 mA)
www.rohm.co.jp
© 2022 ROHM Co., Ltd. All rights reserved. 41/58 TSZ02201-0T8TOAL01700-1-1

TSZ22111 » 15+ 001 2023.03.24 Rev.002


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

Datasheet

BD9P608SMFF-C
FFV5r—oavhl 3 — &
(Ta = 25 °C)
lout (2.0 A/div)

Vour (200 mV/div) offset 5V |
< \

[

Time (1 ms/div)

Figure 71. BHIIGE 1
(ViINn=12V,VmopbE=5V, lout=0A ~ 6A)

Vin (5 V/div)

& -

Vout (100 mV/div) offset 5V

Time (200 ps/div)

Figure 73. ERIGE 1
(Vn=16V ~ 8V, lour=3A)

M

lout (2.0 A/div) |

Vout (200 mV/div) offset 5 V

."*-.\N\I}
¢ f

’\--..__-..___-.

Time (1 ms/div)

Figure 72. BRIIGE 2
(Vn=12V,VmobE =0V, loutr=0A ~ 6A)

Vin (2 V/div)

Vour (2 Vidiv) '

Time (200 ps/div)

Figure 74. BiRIGE 2
(Vn=16V ~ 4V, loutr=3A)
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FFV5r—oavhl 3 — &

(Ta = 25 °C)
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Figure 75. HHAEE vs ANEE 1 Figure 76. HHAEE vs ANEE 2
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Figure 77. 54 >vLXalL—Y 3> Figure 78. A—FL¥alL—Y 3>
(lour =3 A) (Vn=12V)
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FFV5—<avhl 4

Table 11. 1%kl 4

A His=s R

ABERE ViN 8V ~ 18V

HAERE Vour 50V

HAER lout Typ 3.0A/Max 6.0 A

Ay F T RIBRE fsw 440 kHz

FERE Ta -40°C ~ +125°C
Co T T T T c
1Vear Lra 1 Vin e
[N " PVIN BST
I ! b Vour
! I sw A~
| | EN
| e VCC_EX Resy
[— BN — A —
ICFI CFZB CFZ CBLK |C|N4 C\N3 C|N2 C|N1 PGND F8 prm— p— prm— prm—
| | VOUT_SNS Resr Couri |Coutz [Couta [Cours
: : VREG RESET
: : c FREQ_SEL MODE [¢—— Vmope Res2

REG
: : GND SSCG [4—— Vssca
| -4 1 13 4 1 —1 — -4 1 1
| = = = = = = = = = = — — = —= = —
THype filter

Table 12. {t#:fl4 &#&mY R+

Figure 79. &M 4

No. Package Parameters Part Name (Series) Type Manufacturer
CF1 3225 4.7 uF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
LF1 W9.7 x H3.8 x L10.0 mm?3 1.5 uH CLF10040T-1R5N-D Inductor TDK
Cr2 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Cr2B 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Caik ©10 mm x L10 mm 220 uF, 35 V UWD1V221MCL1GS Eggg:‘c’m'rc NICHICON
Cing 3225 4.7 uF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
Cins 3225 4.7 yF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
Cinz 1005 0.1 uF, X7R, 50V GCM155R71H104K Ceramic MURATA
CiN 1005 0.022 yF, X7R, 50 V GCM155R71H223K Ceramic MURATA
CreG 2012 1 uF, X7R, 16 V GCM21BR71C105K Ceramic MURATA
CesT 1005 0.1 uF, X7R, 50V GCM155R71H104K Ceramic MURATA
RrsT 1005 10kQ, 1 %, 1/16 W MCRO1MZPF1002 Chip resistor ROHM
L1 W12.1 x H5.5 x L12.5 mm? 6.8 uH CLF12555T-6R8N-D Inductor TDK
CouTt 3225 22 uF, X7R, 10V GCM32ER71A226K Ceramic MURATA
Cout2 3225 22 uF, X7R, 10V GCM32ER71A226K Ceramic MURATA
Couts 3225 22 uF, X7R, 10V GCM32ER71A226K Ceramic MURATA
Cours 3225 22 uF, X7R, 10V GCM32ER71A226K Ceramic MURATA
Res1 1005 68 kQ, 1 %, 1/16 W MCRO1MZPF6802 Chip resistor ROHM
Res2 1005 13kQ, 1%, 1/16 W MCRO1MZPF1302 Chip resistor ROHM
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FFV5—avhl 4 — HE
(Ta=25°C)
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Figure 80. 1% vs HHBRER Figure 81. AZEHR vs BFER
(Vin=12V) Vin=12V)
Vmooe (5 V/div) ‘
Vsw (5 V/div)
= B
(@) 1 |
8 = L L L | L 4 L |
oy o AN SN S . B BN S e ¢
c 12 “ |
‘T S 4
O o
[
Vout (100 mV/div) offset 5V
Liiu ; piiiii) e Time (200 ps/div)
. i 106 100% n
Frequency [Hz]

Figure 82. RliRE4HMH
(Vin=12V, lour =3 A)

Figure 83. MODE ON/OFF 5%
(Vin =12V, lout = 50 mA)
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FFV5r—oavhl 4 — HE
(Ta = 25 °C)
lout (2.0 A/div)

Vout (200 mV/div) offset 5V l
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|
\‘

Time (1 ms/div)

Figure 84. BTIGE 1
(Vin=12V, Vmobe =5V, lour=0A ~ 6A)

| —
{
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L o2
& N
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Figure 86. TR 1
(Vn=16V ~ 8V, lour=3A)

lout (2.0 A/div)

Vout (200 mV/div) offset5V — ]
] ——— T ——
3 [
Time (1 ms/div)
Figure 85. BfIGE 2
(Vn=12V,VmobE =0V, loutr=0A ~ 6A)
!r\w
Vin(2 V/div) |
| ‘
[
|
v——-————/
Vout (2 V/div) '
>

Time (200 ps/div)

Figure 87. EIRE 2
(VN=16V ~ 4V, lour =3A)
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FFV5r—oavhl 4 — HE

(Ta = 25 °C)
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Figure 88. HAEE vs ANEE 1 Figure 89. HHAEE vs ANEE 2
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Figure 90. 54/ L XalL—Y 3> Figure 91. A—FL¥XaL—Y 3>
(lour =3 A) (Vn=12V)
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BEHERMES M > EEA

Reverse Polarity |
Protection Diode | _ _ _ _ _ _ _ _ _

Battery Line

VIN
DC/DC Converter

-

+

Figure 92. B EBIRIHIES 1 2~ EIREHI

SEZLLT, EHERBHES A VEBRFIERELET,

TEI4ILEE, 3RDLC T4ILETT, —BHICESAKADTAY TV FavToH EHALET,
REGBEFEZRONDO EM T4 I3 ELTRBLGHEEBLIZENTEETT, BB, mBIAIIL2EEHT 55
mISEEEREZ L TLESELY,

TVS (Transient Voltage Suppressors) [FEHERMHB T A v O—RREZEIZFRAINFET, O—FF U TREOFSVIRILE
—ICMABDBELH DD, — BBV F—F A+ —RFTIREF+H2TT, TiLe#HRELET,

WIERE S ( F— K (Reverse Polarity Protection Diode) [, /Ay T VR EDEREER > THICEHKL-EBORED-OIC
WELBYET,

Table 13. EHFERMIE S 1 >~ EEKER S HE

Device Part name (series) Manufacturer Device Part name (series) Manufacturer
L CLF series TDK TVS SMB series Vishay
L XAL series Coilcraft D S3A to S3M series Vishay
C CJ series / CZ series NICHICON

HREBRA—H—K
BEICHROBRA—N—ERLET.

Type Manufacturer URL
Electrolytic Capacitor NICHICON www.nichicon.co.jp
Ceramic Capacitor Murata www.murata.com
Hybrid Capacitor Suncon www.sunelec.co.jp
Inductor TDK product.tdk.com
Inductor Coilcraft www.coilcraft.com
Inductor SUMIDA www.sumida.com
Diode Vishay www.vishay.com
Diode/Resistor ROHM www.rohm.co.jp
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PCB L1 7 FEREHZDWNT

DC/DC AU /N\—F DFREHIE T PCB LA 77 FOFREFHIEBHRFTERZRICEETY, BULGLA TV MIKY, BRIC
BT 2B ALRMEERERET S5 EMNTEET, Figure 93 (a)h 5 Figure 93 (c)l&, EE DC/DC O v/\—2 DEHRKET
L=ET9, Figure 93 (a)® Loop1 [& High Side Switch A% ON, Low Side Switch A% OFF B¥[Za U/ \—R [N B ERE X
LT&Y. Figure 93 (b)® Loop2 I High Side Switch A% OFF, Low Side Switch A ON BfICa U /\—4FIZRN B EBRERL
TWET, Figure 93 (c)DA#RIE Loop1 & Loop2 DEH %K L TLVET . High Side Switch - Low Side Switch A% OFF i i5
ON A~  ON D5 OFF AELT B UICKBEBOOERITBELLECLFET, COREENRBEL-OHBREEL L OO
BEALEBEIABRNET, TOLOAAIUTUHE IC TERSNIARBOEEEZ TELEFT/NSLKTEHILET, /4K
EROTCENTEET, F#FMICODEFFELTRRAYFUILFaAL—E2 LY —XOT7 TV r—av/—F TBREaVAN
—B2DPCBLA7YbFEI 2RI,

LOOPL_ sy e S
Vin O——e=== * YN g (O Vour
High Side Switch L .
& | Cw \OO | Cour
V Low Side Switch | .-
GND O—# o - O GND

Figure 93 (a). High Side Switch : ON, Low Side Switch : OFF B M B2

Vin O ¢ O\O "'L" L ¢ O Vour
High Side Switch

Cin 7[ N | Cour
\
N

Loop2 ) ==
<~ L7

Low Side Switch
GNDO ® ® O GND

Figure 93 (b). High Side Switch : OFF, Low Side Switch : ON Bf D B iR

Vin Aeh ® O Vour
T
c, High Side FET | Cour
Low Side FET |
GND ® O GND

Figure 93 (c). BRNDES. LA 7™ F L TOEEEHF
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PCB L1479 rREHZDWVNT — &K=

PCB LA 77 &R DIRICIE. UTICEFLREFTTRELTRELTLLESL,

1. PVIN#HFE (16pin) DAATHY T F5a0FoHE PVIN F & PGND #HF (17,19 pin) (23 L TREERIC
BAHESICERBELTLEEL, &5(201uF (Cn) DIV T oY% PVIN IFOEIRISEMT S ETEREK/ A
ADERIHNRERIELET,

2. IC. AAavToy HAM 258948 HAa VT UoHEIERORICRARICEE L. £EMBOESKIIE CETE
BEITILSICLTLESL,

3. ICOBEBINE-RABIZRLEVBIZISOUVRIL—UZEBBLTLESL,

4. GNDIFF (8pin) [FE#£ESSH Y KTPGND HFIF/NT—RTSHVRERYET, ThOHDHFIXICHERE
NLTEHELTLESW, RT—RISVVFRETELEHELDETEFE>TI IOV FTL—riziER L TL
=&y,

5. VREG RayvTUHIETE ST VREG fiF (14 pin) . GND fiF & PGND i FISEWNMIBICEB LT &L,
HEEKRLA 7Y MRS L S12, VREG B YT UH(E VREG IHFDERICEBL., ICHOEABTEERT S &
I2& Y. GND ifF R U PGND ifFIcxt L CREE CIERT A ENTEET,

6. TJ—FRARSYTHIAUTUY CestlE SWiIHF (1,2pin) & BST#HF (3pin) MiELICERELTLEEL,

7. RAYFUT /) —EhoDESF/ A XER/IMRICT S8, SW iEFhbA U F 9 2 FTTOMRBEITATRERYEL L.
RSB/ —VEBIEDEUEICHRT RO E SITLTLEELY,

8. WHIAVTUHEAVEIRENRT—RITSI Y FOBELICERELTLESL,

9. HALSDIA—ENYISAUEA VD RZERLMYF UG/ —FDOLESITTERBRESINTLEEL, ZDE
BONK) A ADEEEZTEHEHNBRICREZELEY . BENFRREICHE LY T REENHYET, TDF:
DITA—FKNRYISAUIEVIAZNLTEBAFEEH L, VOUT_SNS iHF (10 pin) [Z#E#HEL TLE &Ly, VCC_EX
HEEERAWLSIHEIL. VCC_EXIHF (13 pin) ITEHKEL TS,

10. BD9P60SMFF-C IZ1& 7 4 — F/\y 7 831 Rre1. Rre2 AL E T, Rre1 & Rrs2 & FB i F (11, 12 pin) DiE < IZER
BELTLEEL,

11. Rego [T 74— KAy O DEREEFERAERATHY ., #7230 T, Reso [(CERFB/ATSHZET, TZ14— Ky
O OREREYEE (RERM) AT THIENATEET, GEEERHIEX a—FLTIERACESL,

M Reference =¥
N Ground Area [l
Figure 94. H#EEMRL A 7 Ml
SW __fﬂfl'_é'Y\ P Vour
VCC_EX
(Reeo) _| Cour
VOUT_SNS T
D Res1
FB
ERFBZ
Figure 95. 7 1 — K/ 4 (OB BAS M E FIE
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BBEL(ZDINT

REREHSHE VT, ROFHATEESE TS,
(FREERFRIERETIDOT, B2FI—IUEZERBLTILE)

1. BEBEEETaMN125°CLUTTHDZ L,
2. FTITH O avBETIMNI50°CUTTHDIZ &,

FyTOX I avBETIRUTD2BY TEADENTEET,
1. EFERARETONYST—JEEGRLDEE TtASKRDDIGE.
Tj = Tt + Y;r X W [°C]
2. FEBRETahbRODIEE.

Tj = Ta + 6,4 X W [°C]

_CT
Yir Vv vay - Ny =Y EEHROERBEFENS A -4 (P.758)
04 oY vy ay - AREBERMBER (P.758)

IC DEMEXR W FLUTOXTHEHTEET,
UTRBETH S0, E7 TV 7r—2aVEIRICEWNTL CHEZSBELLET,

_ VOUT)
. Vin
+Vin X Ig vina + Vour X g vce gxz + 5 X (tr +tf) X Viy X Ioyr X fow [W]

Vour
W = Rony X loyr® X v + Rony X loyr” (1
IN

Ronn . High Side FET ON &1 [Q] (P.9 BM)
Ront : Low Side FET ON #&#i [Q] (P.9ZE)
lout c BEER [A]
Vour CHAEE [V]
Vin C ANEE V]
Iy vina : VIN B2LEER [A] (P.8 B)
Iovecexa ¢ VCC_EX BMILEHR [A] (P.8 BH)
tr C RAYTF TS EAY R [s]
tf LR YFUTILTAYER [s]
fow L R4 Vv F LU RES [Ha (P9 B
LRI LI
Viy i i i i
1 L. Ronu X IOUTZ
Vsw 2. Rony X Ioyr?

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

]

GND

2 1

fow

A
4

Figure 96. SW & #
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At &l = BE E
6, 7. EN, 15. SSCG 5. MODE
VREG
N 10 kQ -
SSCG ¢ MODE 50 kQ
2t
850 kQ ﬁ
GND GND L L L
GND GND GND
1,2.SW, 3. BST 9. RESET
BST[ | r VREG
PVIN
|_| 1
ZS RESET
100 Q
sw [} :
VREG
L{E— GND GND
N
T o
1 > PGND
eND Y
4. FREQ SEL
\:;?JEG
50 kQ
FREQ_SEL
GND GND
XIEMEX Typ TT,
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AHAEMERE — HKE
10. VOUT _SNS, 11, 12. FB 13. VCC _EX, 14. VREG
vouT_sns[_ |9 Jl_f J:;‘J thJN
VREG VREG
GND :;H ]
—
10 kO
FB 1
el GND J
:tIT VCC_EX
GND
15 MQ
GND GND
XEHUEIX Typ TF .
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ERLEDIE

1.

EROEEFIZDOLNT
BRIARVAOHFEFICKY LSINHIET 52BNAHY T7, FIEHEHERER L L THICERE LSI OERGF
BIZEAA—FZANDZ LB EDOREEFHRL TS,

BESA4 22T

HEFNF—2DEIZBWNTIE, ERS A D OERBRIE, B VE—FVRICHESZESICLTLESWL, Y59V K3
AVIZDNTH, RO EZ—VUHRHEEBELTLESWL, F-, LSIOTRTOERFFICOVWTER-—-F5H Y
FigFRICca T ovERAT R ELEBIC, ERIVT U ERADOEE, EBECTEEBETHAEISIILLEFERAT S
AVTUYOHEFEICHBLEVN EE TR CHENDS A, ERERELTLESL,

590 FEHEIZDOW\T

L AFEEHEF Bl E—4 KSA4/\OHEA. DC-DC avN—42DHAEE) [ZDOLWTIE, LAROSREETOEE
TSSOV RUTICIRNS ZENEZONET, L BFEEBEHFIATFEERICL > TAEMIZHIBEERE. V3
D RHFIFONESZEHERBIZCEVWTHIREBMICHES L SICLTLESW, F-ERICHBERZEEENH. 57
Y RiEF. L AFEHHEFUND TR TOHRFNAIT T FUTOEBEREIZHELHWLESICLTL a0, FREHE.
RERU L BFELOEFEICE > TIERAMELEEDOTREEGHRLET LML HY FT, IC OEMELZLEIZHED L
WS EE+H TR,

F5%9 Y FE#/E— 222\ T

IMEB U SOV RERBRI SV ELRHBIGE. KERIT TV ENI—VEIMEET SOV RRA—VIEnBL.
N —UBRBOEBRS ERERICKDIERTEIINMEE TSV FOBEZERSERWNKLSIZ, £y FOEEST
1 R7—RFTBIELEHRELET, MITHROT SO FOBRBNI—VBEHLEVESFELTCESWL, ¥
SYUUKRSA UDERRIF. BA VE—FURIZHEBESITLTLESL,

HREMERKIZONT
HEHERGTRESNSEET IC DHEE - BFZRIELET, F-. FHEEFERIHFETRESNSBEENE
BFIZBEVWTOARESNET,

SyahlLy FZ20T
IC REHIZEEEK(E. BREBABICHELSERET, BRNICS Yy 1AL MARNDGEENHYEIT DT, ERD
TYVTBECER. 7592 RNRNA—VEBOIE. SIZRLISGEELTLESL,

vy FERTOREIZDOWNT

Yy FERTOREBERIZ, 1 VE— 4V ROEBEWNEFICO T oS EEET H188(E. ICIZR LA BZBAL
HBEDT, 1 TRTLIHTHREZT TS, BHERMKELT, MNAIRICET—REHEL. ERCRED
BRIZITHHTEELCESW, £, BEIRETOAREANDERZ T HARIZIINITERZ OFFIZLTHhLERKEL., ER
ZOFFIZLThLEYSMNLTLEELY,

PR a—FERERIZONT

T FERICWMYFFBEE, ICOREPHEEBTNICTHFNTIELTLESL, B> TRYFIT-BA. ICHABIET S
BNAHYFET, =, HALERRUYI SOV FE. HARMIC E%b‘]&é&&bf*xa—%bt%é‘l DNVTHH
EoBNLAHY ET,

KEADANEFOLEIZDNT

CMOS +S VP REDANRIEEICA VE—F VAN EL . ANHFEA—TUICT S ETHETEDKREICLY
F. CNICKYRIBDOREBS— D p Fr R, nFrRILVESVORANEBERELLGY, FTEGERERMNR
nNFEJ, Tz RETEICEY . BENDOEEZT S ENHYFET, FoT. READIHFFIFIHHRELTS 20
NTWEWRY ., #EYRER. % LTIV FIZHERT HLSICLTIEEL,
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ERLDIE — HE

10. B ANIRFICDOLNT
KICIFE/UPYIICTHY., ERFHICEFIHDOILOOP+7A4YL—avé, PEREZEALTVLET,
COPRBLEERFONEBLTPNEESHERIN, BEOFERFIERSIAET,
FIZIE, FTROLSIZ, BHE FS VDR EINHFEERINATNSISE.
O TIEL. GND > (HF A)DEE., F5 2R 4 (NPN)TIE GND > (i5F B) DB, P-NEANFEL 1A —F
ELTEELET,
OFfz. TP XH(NPN)TIL. GND > (IfiF B)DEf, RBIRDFES A A — FLEET HHMOFFO N EIC
KOTHEDNPN FSUORANEELET,
ICDHEEL, FERFEIEMBERICK > THARMICTEET, FERFHIMET S LK Y. BABRBEDO TS E5I
FERIL. BEME. OLWTEBEOREELLYBET, LEA>T. AHBAHFICGND (P ER) KYVIEWEEZ
MY 3455, BERFAIFETDIEIBFEVAZLEVESHRISTEELTLESN, Z7FUr—2avizsT
BRGFERHFEENHFICHE - -5E. ARRBE-IERFEZHRETIAEMELAOY FT. HIZIE sMtrarT
UHIZERAFry—OSN-RET, BRHEFNAGND (2o a— b ENBEHETT, -, BRHEFEIIZHER
FFLEDEFAA— KH LLIFBIHFEERIFBFBICNANADEA A —FEHFATHEEZHELET,

\ B \ [F5222% (NPN) |
#HFA IHFB
ﬁﬁD ! B B s - S
‘ ‘ HFA E
b p P D_T_:'—[)S < \i—lp
W oM. Raexz "oy i
- . T#
/‘I J_ P%ﬂ x__ A J_
= GND HEH = GND
FERT ERT

Figure 97. €/ 1) 2w % IC &4l

11. 53y - arToHOREERIZONT
SMFFaoTOHIC, ES52v Y - AT UV EFERTHIEE. BRANMTRIZELLMBEDET. RUERERE
IZLDBENELZEENDSI A, ERERELTLESL,

12 RERERRRIZDONT
IC ZEBENSHCHODNEERENREZNBEL TEYET, R EANEBENTIHERAVLEEETN, HH—
BEEAMEEFBATREN#MET L. RERERMBISHELHEANRT—FFMN OFF LET., F0EFYTE
ETiMETITHLERIIEEBTERLET, 4H. BERERKIIEIGAEREBA-KETOIELELBYETD
T, BEGRERBREFERALEtY FRETEEE, BCBEFTIESLY,

13. BEFRREREIZDOLNT
HAIZIEEREAICKE C-EAERRERBNAANBICHE SN TLSzH, BRI — FREICIEK IC BBIEFHIELET
N, CORERRTERMLERICE ZWERILIZAEDLHO T, EHGMNSEERNKRSE. BERTO CHERICHE
THLDOTIEHY FTEHA.
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RIERLER
B D 9 P 6 0 8 M F F |- CE2
] ‘
LLES nNyir—=o Mooy
MFF: VFN20FV4535 CHEHESV/HS
af. Jr—I U5
E2: U—ILRIVARRF—ELY
EMR
VFN20FV4535 (TOP VIEW)
Part Number Marking
« |
D9P60S3 |_LOT Number
O
Pin 1 Mark
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NETEREBE - 7 —S VTR
Package Name VFN20FV4535
4.5%+0.1
| [
|
| i
|
| - [
| =
oo e A [
I o
| [
| [
|
| 1
1PIN MARK
3 5 g &
2l el i i e i e T T mt e S
—d i I S || LT T T T 1
—10.08
1.065 0.8 0885 0.75
0.665 ‘
20 2, 5 6]
| T
ETJ i|_||.||.||__§
=l i —
Il | T
19 | —H :':'51
S -:l - SN i — s
S EC M [ ]
o S
" H-015 - ~ ~
I — d L] e
18 17| n.01s5 L I
1.465 0.8 0.485 026 LIOD  inTmm)
0.2 48 PKG:VFN20FV4535

NOTE:Dimensions in () for reference only.

<EERE. DEEE. 2EAR>

Drawing No.EX651-5001-1

DR IVRAT—EvY
HEHE 2500pcs
aEhm E2

(U—WEEFIZHEL, EFTT—FE5IEHLE

LEIC, B 1ECELA £HIZ{AAM, )

ﬂ\_ ™
L.o:o 0.0 0,0 0,0 O,0 O,O0 /]
{f E2 TR ||| 2 iR | |[E2imR||[e2iTR|[E2iTR|lE2]TR /
|' TL . E1 TL P E1 L E1 TL i E1 TLhE [T e ||(
\ _ ' x : : ' L\
\ \ | AN\
b Direction of feed
\ Pocket Quadrants >
Real
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S ET R B
Bt hix PAERES
2022.10.03 001 PR ERL
Figure 11. MODE, FREQ_SEL, SSCG i A& vs MODE, FREQ_SEL, SSCG &
JFL51E A0
Figure 24. A +— 7L ON/OFF # A 2 V4 F+— b (FREQ_SEL = L)
REEEIE
Figure 53. £&[E#E 2, Figure 79. SE[EIIK 4
2023.03.24 002 FREQ_SEL ##% % VREG [CZ &
A AEMERER
6,7.EN, 15. SSCG, 4. FREQ_SEL ORIz F& &L E
NEETERERE - J+r—I U
NETERDOREHHZER
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—l": - -
— / :%\

O—LHSRFNEDIEER

1.

BOTESELEEENEREN, TOHRECRBENADESG. SEADEKRD LHIEE. XEZTOMODEXRLGIESE
DREICEHDLD &S GHBXIEE (EFRHESFNCD, MEFHES. RFARNHEES) (UT FERR] &1V 5)
ANDABBO CHERAEZRA SN AREFFCO—LEXRBOFT TIHEMCESVETLIS>BBOELEY . A—LDX
BICLOFNDRAEERIC LA HERARICARGZERAL L LICK Y BEHRXIE=FHICELCEBEFICHL.
A—LRF—Y1Z0EEZAVEEA,

(Note 1) HERR LG IEEERNEE
BA USA EU th[EF
CLASSII CLASSIIb

5
CLASSV CLASSIL CLASSII =

FEFRHURE—EDHEETRIECRENELLIEENHY ET . AH—. RBEOBENELBETHLTH, K
HEDTERBITEY ., A&, BiF BEADRIRNIFEESELLTNELSIZ. BEHROBEICEVTROHIRYT
EIBTI—LE—TRAGERERKREBSBVOELET,

ORERBRVREZEBE LR T TORATLELTOREMEHERT b,

QREBBRELZHR T CTE—HETERBENELLEVESITVRATLELTOREEHERT 5,

AEGIE, FRIZHTRT 2L GEFRRETCOERAZEBLERFEIEINTEYERA, LEAVWELT, TEED L
SHERRETOAREGOCHERICEL., O—LIFT—UZOEFZEVERA, FERFTREOL I HEHIRIETIE
HAIh3BIE. BERICEMELTHICHRE. EEESEE CHERCESL,
@K - - EE - ARBFEORAKFTO ZEA
QESFAN - BHNRE. BEEPFTOIFEA
@#A. Cla. H2S. NHs, SO2. NO; ZDEBMHRADE WEFFTH ZHEA
@HEL[CEMEDBWNVRETO CHEA
OB E LB T RUSERICHAE L CEZ—/LERE. IR EERET 555
AR FEZH/ESFTHIE, O—Fo VI LTOZER
DIEREAEFITORIZEZEITHOEWEEERSEI A TDIS VI REZFRAINBIBEIEKRL, =L, BEIZD
WTIEHRICHERESBEVLLET, )L, FAERTED TS v I REFRICSKIEKBEXREEZ* CFERDOGE
®WZBTHLSWEFmTOIHER

A AT RESHRERE IR SN TEY FE A

AHURBARZOFMTI PR TELRVER - FRZERIT IO, REROCHEAICH->TEEEREMIC
RESN-RETOFHERUVHERZESBOELET.

NILZAEDBEMNLZER (ERETOXRELER) ANHL5EF. SEFEMCARGERELL-KRETLT
ZOFERVHEZEOEEESBOHLFET T . EERTOAREHICEVTERENLLOAREMMENET &,
AHBOMERZEEENMELONEIBEETNAHS-OBTERBEAUT TIHEALIZEL,

ENERFIARBEICADETTAL—FT 427 LTLESW, Tk, ZERASA-BETCCEACEEIE. BTRE
BIEETL., REESSEEEBATVWEVWGEE THAIZ L EZTHERCESL,

FERBEFMALKEICCHOREERRNTHS C LETHERCLESL,

AEHDEBNEZEBR L CARBZCHERASNECLITE>TELEFES, HERUVEHRICEAL., 0—L4Al
—UEDEREEEVFEA,

RERUVERNDEF LOIEER

1.

NAT VR (BFRR. RERE) OFEREEOEVWISVIRERATIEE. 773V ADEKEICIYARHGDERE
RIFEEEANDEELAZEZONFET DT, FANCHEEFRICTIHR LI,

FAEMITEE, RERERGOZE) IJA—AR. BARERGOBZE IO -—AXERAUESETHEEFTT, 26, &
EXREHRZIO—AXTOFERAZ CRIADOKREFIAEZEO—LEFTBEANEDECEEL,

Zof. FHERERERVFRIALICESRE., ERFEFT LOIBEFHICOSELTIAE, O—LDREMLHREE
CHERRZELY,
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ISAERE. ST EIREICET 5 FIEEE
1. AEZONTHRBEHRZLEF L CCHAICHEIBRIIHEFEtOA L 5T, BEFMELSONMMTTHRRRVAREZD
NSYFEZEFEBELTHRLEI—CUEHTRELTLEEY,

2. AEMICEHSINEICARBRAOCZEOER G EDERIT. ARAOBRENLGBEOENAZHAT H-HDLDT,
ERIERT IR TOBEEZRAET S LOTEHY FEA, LEAVELT, BEROBBOHREFICENT, BERRP
ZTOEHERVINLGICEHET 2EHEERAT HEEICE. HMBEEHEZERL. BEHROHIERFEITEVTITLT
{FEEW, ChoDERICERLEERIFE=ZZICELEEZFCHAL, D—LAR—UZOEFEZEVEEA,

BESICHITSHEEER
x%&@ﬁ%ﬁlﬂbrmmm%mrﬁu\#ama%l;UME?%:tﬁ&UiﬁywummﬁbIEf®£§ﬁ\
REFICEVWTHERHNKREEREDS A, EARRKERULOBETESNMEINENESICTEALLEZ S, 52K
BRETCEBERLIRELLTCEDLOH. THHBERMKREEHRLLZEIV. (AERURFEOT7—R. FEYWMD
DiFEE. 1A TFATOHRE. EEFL. BEEEE. FALITOITEDT7—RE)

RE - B EOIEERIE
1. AR ZTHRORBEXIEH CTRESNET LHESELFIALRFTEEOREICEEEZEZDLZETNANHY FT
DTIDESBERERUVEHTORETEFTTLLEEL,
@ #RE. Clo. H2S. NHa. SOz, NO: ZDEBHHRADE MEFITORE
@ #HEEE. BEELNTORE
@ EFHBAPEET HIEFTTORE
@ BNHBIARLELTWIEBHRATORE

2. A—LOERREFHTICEEFLTH, HEREHPREZBB LRGN, FALFTERICREZSX SARMADN
HYFET, HEREHARZEBLEERL, FALFTHEZERELLS>ATIHERES CLEZHELEFT,

3. XERDEHK. REOBRFBEEFZELLVAE WERBEICRTSNTVWSXREAM) TRYHZWLILESL, XEARAAL
BFSNTICHBBEEETSELEE. ARFFISBEGR FLAMNHMMEA, HFHAYEOTESGHAELET S
fEEABHYET,

4. HERAZERFLERE. RERBBAICTEARACESL, RERFHZEBLIEZBESEN—VVEZT 53 ATIER
(&L,

HRESNICHET SEEER
FURICHEFEATVIHRSNLIZ2RTNA—I— FANFEIATOETA, 2 KT\ —3— FIEO—LOHRNERE
NHERMELEZLDTT,

NEEELOIESHE
AURBEERT HRIEL. BPOEXREMDELEICT, BULLEE LTS,

NELHERUVNEESXICETIIESEE
ARREF. HNEABRUNEEZECEDNS Y X MRHFIEVFICZIATIEEINAHYFTITOT, BIHT HHEIZIE.
A—LABHEVNEDLE S,

MM EEICEYT S TREER
1. FEMICEBSNAHGICET SERER. FREVET -2 HETH—HETTHLOTHY . hilzB
TEEZBDOHMMUEERVZDMDEFIICOVTHEFRENGCV L EZRIETHEDTREHY FEA,

2. O—AlF, AER/EZOMONMBEF. NEEIEH S VEHBEEHF (VI FYIT7EL) LOBAEDLEISERLT
ELCEMRRICEALT, MoRBEAESLOTREHY FEA,

3. B—LAF AEZREAEHICEEHESINZFERIZOVT.A—LE LI EEZFLIFTEXITEE L TLIHMBEE £
DDEFOREREFAE. ARMICLRATMICEL, BERICHFETOIHLOTREHYFEA, EL. FAREEZE
BEOREICTERASNARYICENT, O—LAHAXBEET MMM EEZFRAINSCLEZHITEE A

EDHhDEEEE
1. AEHOEHRE—HEO0-—LDOXEICLDFROAEZT DI ELRCEHNFERT S EZEACEHIYBLET,
2. AUGZEO—LOXEIZLDBROREERH LK, 2. B, RE. BRHFLLGLTILESL,

3. AEGXEFAEHICERHESN-KMFERE. AEWREROREFOEN. EEFA. HHVEETOMEZAZEMT
FRALGLTLEE,

4, REMICEHSIATVWIHBRVESLZFOERAHAE, O—L, O—LEFRSEE L{FEZHOEEX I B HEEZR
_GTO
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—HRHEEEER
1. RERECHEALLIHIC. KAERELCHA. TORNBETACERSNDLSBBVBLET . 2EHICREH
SNZEIBFHECRLTIFEREHEASNLILICE>TELETES, HERVERICHL., O—LF—Y]
TOBELZAVFELADTIERRVET,

2. REHICERBEOARE, FENRITHRADENDTHY ., FPELBCEET I LENHYVET ., FHGOCHBARY
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