ROHM Nano Pulse Control™ Datasheet
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4 BST LTLEEWL, TOayToynEREA High Side FET 04— FERBIEIE (-7
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Pre Reg
NEEREKRTY, TSD & VREF [CEREZHHBLET,

VREG
REERREBETI, 3.3V (Typ) ZHAHL. FIEEEEAS Driver [CEREMBLET,

TSD
BERERKTT, TS ROREEE (T) NEFL. 175 °C (Typ) UEIZHZETNRAI ANy FEHULE
T TDH., T/INA AREEE (T) METFTITSHE10°C (Typ) DERTY I RAZH>TERELET,

VREF
MNMBEEBEEZERLTUVET,

POR
RERRED )ty FEIETT, AABEA 335V (Typ) LEIZHZ E. AEHED) £y MREZ@BIKRLY 7 FR 4
— hEEFE-TEHLES,

UVLO REG
BEEEREERIERETY, REBEREMN 235V (Typ) UTICHZETHNAIRED vy EO U LET, JOFEREE
IXVREG BEMN 242V (Typ) LLEICHZEBBRLET,

MODE

MEE— FBIREK T, MODE imFMN 1.5V E, L LLEFASBMISDI OV INANSINFE-EBE. R4 VYFUT
FEXBFERICANM S T 58H PWM FIETEELE T, MODEHFMN 05V T, £ LLEFA—To0BE. R4
YF U THEITARERICE > TPWM I EBEHRE— FHIEESBLET,

0SsC
HIRBARBEERT SEE TS, MODEImFICT/ By IBNANESh-HEE, MBIV ICRBLET,

OVP
HIBAEXRERKTT, FB pin EEA0.86 V (Typ) KUEIZH D L. 3% PWM XA v F U5 I12&>T Vour 21&ETF
SEFEF. TD®E. FBpin EEXEA0.84V (Typ) LUTFIZHZ E, EFEFICEIRLET, ZO#EEEX. VOUT_SNS pin
BEMNI75V (Typ) LLEIZHES>TH, & PWM RS v F U JIC&E>T Vour 2EETFESEFET, TDH. VOUT_SNS
pin BEM 9.5V (Typ) LUTICHS L., BERNMEEIEIZERLET,

SCP

EIRRERETT, VI MRA—METH. SCPRL YL I FEEUTODIKEZE 1ms (FREQ_SEL=L., Typ) & L
<I%. 1.2ms (FREQ_SEL=H, Typ) UEBRHTEE. RAYFUIEEFELELET, TDIREIL32ms (FREQ_SEL
=L, Typ) HL<IF41ms (FREQ SEL=H, Typ) f#fich,. BBMIBEEBLET,

Soft Start
EHEOA—/N—2a2— &L T 5010, HABEEZ LML EIFH#EETT . 3ms (FREQ_SEL=L. Typ).
3 L<IE3.75ms (FREQ_SEL=H, Typ) THAZIBLITET,

GmAmMp1
WNEEEBE 0.8V (Typ) EHANBNEEFB ZANET HREEIFEHRTY .

GmAmp2
GmAmMp1 DAL BREVRIEEDEK LT-{EE Vc & PWM Comp [Z#E Y £9,

Clamper1

GmAmp1 DA EA VE VA BERZEZHBRLET . ThITKY ., BERREC LLIMBEERTEE L THELET,

Clamper2
GmAMp2 DHEHEEF#V S5V FTLET,

Current Sense
AVEYRICHENDEREILER Low Side FET THRHE L. BtV RIEE%E GmAmp2 ~&EY £9,

PWM Comp
GmAmMp2 MDA (Vo) LD EFYHE (V) #HEL. RAVFUOIDTa—Ta&HELET,

.rohm.co.j
gv;v(\)lzrg };nO(I:-lOI\}IpCo., Ltd. All rights reserved. 4/56 TSZ02201-0J3J0A001950-1-1
TSZ22111 « 15+ 001 2025.03.31 Rev.001


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

BD9P209NUF-C Datasheet

&70v I BERE — &

Ramp
OSCICTEMEIN= /Ay INLDIEFYR (V) #ERLET,

Control Logic

RAYFUITHEDLTOTY bEIEZRIBILET,

Driver

HABRD FET O — 88 5 RS /N\EIKTY,

Sleep Comp
HANGEEEN 0.810V (Typ) ITET D E. THRARERY—TE—RICYIYBRFET, Ff=. HANFEEEA 0.808
V (Typ) UTFICHEDE, RY—TE—FZ@EBRLET,

ZX Comp
LLM FIERFICR A v FEROFEFRERMLRA v F oI EELELET,

HOCP Comp
High Side FET IZfih 2 EREHHE L. 24 A (Min) LEDERZEZFIBLET ., SW iHFihi&a EOEBHFIZEMEL.
High Side FET QiR %FH1E LET,

PG

FB pin EEAY0.765V (Typ) LlE&%AY, 41 ms (FREQ_SEL=L, Typ) H L<IE5.1ms (FREQ_SEL =H, Typ)
#IZA—T > FLA > MOSFET A° OFF L. PG imFICEHEINIzsMTITDERICK Y PG HAA High ITHY FT,
F1-. FB pin EEH 0.745 V (Typ) UTFIZHDE, A—F> KL A4 > MOSFET A ON L. PGifEF% 190 Q (Typ)
TITNLEOULET,
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R EXER

IEH k=1 T BAr
ANERE ViN -0.3 ~ +42 \Y,
EN inFEE VEN -0.3 ~ +42 \Y,
BST i FEE VBsT -0.3 ~ +46.5 \%
BST-SW H&EE AVesT Vsw-0.3 ~ Vsw+4.5 \%
SW i FEE Vsw -0.3 ~ +42 \Y,
FB. FREQ_SEL ##F&EX VEB, VFREQ_SEL -0.3 ~ +4.5 \Y,
MODE. PG if¥&E Vwmone, Vra -0.3 ~ +7 \Y,
VOUT_SNS inFEE VvouT_sNs -0.3 ~ +20 \Y,
VREG inFEE VREG -0.3 ~ +4.5 V
RFEE Tstg -55 ~ +150 °C
R EARNRE Tjmax 150 °C
Human Body Model (HBM)Note 1) VESD_HBM +2000 \Y

R L EMEERUVBEEESEL EORNRRTERERAEEE. SIEELEIWBICEITERENAHY FT, . Ya—rE—FHLEA—TUE
—FGE, WEREZEETEFRA, BARKEREBI L5 GEBRE—FIEESADBE. 21— XL EMBHNLAREMEERL TLVE
11%&5 CREBELLET,

AR 2 REEANMBREEBASLIRHEAZIAET L., FYTBELRIZEY ., ICKEDUEEBILLIBZILICOHEAYES, BREESEEELE
ZBBEIFERY A XEZRELT S, MBAREEEEZRE<TSH. RBREZERATILNE. REESHEREZEA BTV L SBERICCRECZS

R
(Note 1) CHIFEREHETY ., HERERIT-THEYFEEA.
m*&*ﬁ (Note 2)
. EEH(T s o
HE 2s (Ty) B
1 BEAR(Note 9 ‘ 4 B E AR (Note 5)
VSON12FV3030
vy ar—RERERBIER Bua 180.9 45.9 °C/W
Crohiar—nNyr— EEmBDEIEEE/ DS A —F Note ) Wi 12 5 °C/W
(Note 2) JESD51-2A(Still-Air)[< 5,
(Note 3) Ox 29 avhbiyhr—2 (E—ILREHS) LEPDLDETORBFE/ NS A -4,
(Note 4) JESD51-3 (2381 L - B4R £ 5 A,
(Note 5) JESD51-5,7 |2 #40 L 1= B4R % 5 .,
HIE E AR it HikTi&
12 FR-4 114.3 mm x 76.2 mm x 1.57 mmt
1B (k@) S
fsE NN —> #hEE
FESY KRE—Y
tEmemLmERg | OMT
N : Y- )L ET Nt 6
SHI T 5 S ~
Al 3E E AR it HiR-Ti& EoF R
4B FR-4 114.3 mm x 76.2 mm x 1.6 mmt 1.20 mm ®0.30 mm
1B (k@) S 2EHB. 3[BB (WE) fH%E 4fEE (M) %S
fRE/E—2 HHEE fRE/E—2 tREE fRE/NE—2 fHEE
S S AT By , ,
EEAI L AR 70 um | 742 mmO (EEAF) 35um | 74.2mmO (EEAF) 70 um
(Note 6) BEBET . 1,24 BOIRE L ERT 5, BREIETT Y K2 —VI2HES,
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HRBERSE
IEH k=2 = | BE | BX | B
ANERE VIN 3.0 - 36 \Y
FEERE Ta -40 - +125 | °C
i F1EENote 1) Vour 1.0 - 9.0 \Y;
SW £z/]» ON B[ (Note 2 tonmin - 45 80 ns
SW £z/I» OFF Bf(Note 2) torFMIN - 85 120 ns
HAOER lout - - 2.0 A
AAAVTUoHBE(ENEI Cin 2.4 - - uF
VREG $Fa v T VY BREENT) Crec 0.6 1.0 2.0 uF
BST#fmFa T oY REENEI CesT 0.05 | 010 | 020 | WF

(Note 1) HABEFREIF 1.0V UELELLGY FFTH, SWHR/IONKETHRINET, RAIKRIC. 0.0V ETOHRABEINBRETEETH. SW /I OFF B5RE
THIBESNET, FHLREERBELCET TUSr—2a vEEAEESBIESL,

(Note 2) HFETREIXIToTHY EFE A,

(Note3) €532 wy - aAVTUYEHELFET, BEIXESDOE, BEHFE. DCAATREHME, BEELZEHOTHREL TSI,

ESHBEICHEEDLMRY Tj=-40"C ~ +150 'C. Vw=12V)

HE iLE &=/ BRE | &K | Bfi & #
General
Shutdown Current Isown - 24 | 100 | pA ¥JE:=4%VC ~ +125°C
Vmope =0V
Quiescent Current from VIN el . 20 - x;i;v:?.g \1/.04 (SLEEP)
lo_vinz - 1500 | 3000 | WA | vy’ Vegr x 1.04 (No SLEEP)
VIN Power On Reset Rising VPOR R 3.20 3.35 3.50 V | Vin Sweep Up
VIN Power On Reset Falling VPOR_F 2.70 2.85 3.00 V | Vin Sweep Down
VREG Under Voltage Lockout Falling Vuvio_F 2.20 2.35 2.45 V | Vrec Sweep Down
VREG Under Voltage Lockout Rising Vuvio R 2.30 242 2.55 V | Vrec Sweep Up
EN/MODE/FREQ_SEL
EN Input Voltage High VENH 1.5 - 36.0 \Y,
EN Input Voltage Low VENL 0 - 0.5 \Y,
EN Hysteresis Voltage VENHYS 0.05 0.25 0.50 \%
EN Input Current len - 0 5 MA | Ven=5V
MODE Input Voltage High VMoDEH 1.5 - 5.5 \Y,
MODE Input Voltage Low VMoDEL 0 - 0.5 \Y,
MODE Input Current ImopE - 3.3 7.0 MA | Vmope =3.3V
FREQ_SEL Input Voltage High VSELH 1.5 - 5.5 \Y,
FREQ_SEL Input Voltage Low VsELL 0 - 0.5 Y,
FREQ_SEL Input Current IseL - 0 1 MA | VFreq_seL = 3.3V
VREG
VREG Voltage Vees | 30 | 33 | 36 | V |
Oscillator
o fswiL 1.8 2.0 2.2 MHz | Vrreq_ seL =0V
Switching Frequency
fswn 360 400 440 kHz | Vrreq_seL = 3.3V
o fsw_eExL 1.8 - 25 MHz \E/)F(th;nif:zlog li/lnput,
Synchronization Frequency Range . 250 530 " External Clock Input,
SW_EXH ) z VFreq seL = 3.3V
Switching Frequency fswssrL 1.8 - 25 MHz | Vrreq_seL =0V
(Spread Spectrum) fswssrH 350 - 530 kHz | Vrreq_seL = 3.3V
Spread Spectrum Modulation Rate Afssce - 8.5 - %
Spread Spectrum Modulation Cycle tssce.cvotet § 512 § Ms | VrreaseL =0V
tssce_cvcLen - 640 - Ms | Vrreq_seL = 3.3V
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BRURHE — &F (BITEEOLWLEY Tj=-40'C~+150°'C, Vwn=12V)
HR Eiass =/ R >IN Bifsr & #
VREF/GmAmp
Feedback Reference Voltage Vi1 0788 | 0800 | 0812 | v e uoiage
Enter SLEEP State Voltage Ve 0794 | 0810 | 0826 | V I\_’i;BhTI'_S;’;% Mode
Exit SLEEP State Voltage Vrs3 0792 | 0808 | 0824 | V \L’i;BhtFEL"C')'gg’MO o
FB Input Current IFB -0.1 0 +0.1 MA | VrB=09V
VOUT_SNS Input Current IvouT_sns - 0 2.0 MA I\_/i\éthf[T[?)N: dzl\/tl-)é(c)i(;/
) oLy - 250 600 MS | Vereq seL =0V
Start Delay Time
toLyH - 300 700 us | Vrreq seL = 3.3V
_ tsst 2.10 3.00 390 | ms  rEix01 T Wrerx0S,
Soft Start Time Vrer X 0.1 ~ Vrerx 0.9,
tssH 2.60 3.75 4.90 MS | Ve seL = 3.3 V
Driver
High Side FET ON Resistance Ronn - 170 422 mQ | Vest-Vsw = 3.3V
Low Side FET ON Resistance Ront - 125 310 mQ
Over Current Protection Threshold locp 2.20 2.80 3.25 A
PG
PG Threshold Voltage Low VreL 0.720 0.745 0.770 V | Ves Sweep Down
PG Threshold Voltage High VpgH 0.740 0.765 0.790 V | Vrs Sweep Up
PG Leakage Current IpaLk -1 0 +1 MA gi: : gg \\//
PG ON Resistance Rec - 190 400 Q |lpec=1mA
. . treacTL 2.7 4.1 55 ms | Vereq_seL =0V
PG Active Time
treacTH 3.2 5.1 7.0 ms | Vereq_seL = 3.3V
o i traFILTL 72 144 216 Ms | VFrReq seL =0V
PG Filtering Time
trGFILTH 90 180 270 Ms | VFreq seL = 3.3V
OVP/SCP
FB OVP Threshold Voltage High VovpH 0.825 0.860 0.895 V | Ves Sweep Up
FB OVP Threshold Voltage Low VoveL 0.805 0.840 0.875 V | Vrs Sweep Down
VOUT_SNS OVP
Threshold Voltage High VsNsovPH 9.35 9.75 10.15 V | Vvout_sns Sweep Up
VOUT_SNS OVP
Threshold Voltage Low VsnsovpL 9.10 9.50 9.90 V | Vvout_sns Sweep Down
SCP Threshold Voltage High VscpH 0.680 0.720 0.760 V | Vrs Sweep Up
SCP Threshold Voltage Low VscpL 0.600 0.640 0.680 V | Ves Sweep Down
SCP function is
Vscp_pAcTH 1.53 1.67 1.81 VIV | activated this value or
SCP Deactivate Rate of more.
VIN/VOUT_SNS SCP function is
Vscp_pacTL 1.50 1.64 1.78 VIV | deactivated this value or
less.
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BHET—42 — HiE
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MODE Voltage : VyopelV] FREQ_SEL Voltage: Vg [V]

Figure 9. MODE FH{AEHR vs MODE AKEE

Figure 10. FREQ_SEL A &% vs FREQ_SEL ANEE

0.44

Vereq seL = 3.3V

0.43

0.42

0.41

0.40

0.39 /

0.38

Switching Frequency : fg[MHZ]

0.37

0.36

-50

-25

0

25 50 75 100 125
Temperature : Ta['C]

Switching Frequency : fg, [MHZ]

2.20

2.15

Vereg set =0V

2.10

2.05

2.00

1.95
/

1.90

1.85

1.80

-25 0 25 50 75 100 125
Temperature : Ta['C]

Figure 11. R4 v F 2 J BiE# (fswr) vs BE

Figure 12. X4 v F > J REH(fsw.) vs BE
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WET—8 — M

(BET—4)
350 210
5 g
I —_
5 270 Z 160 ]
9:. x /
3 i
[&] ) /
$ 190 — ? 110 —
pd / 4 —
o // %
m — .
o L
LL
2 110 s 60
(/) —
it 0
§=) =
I 3
30 10
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature : Ta['C] Temperature : Ta[’C]
Figure 13. High Side FET ON #&#1 vs BE Figure 14. Low Side FET ON £#1 vs BE
0.780 ‘ ‘ 0.880 ‘ ‘
VeeH Voveh
Eo / E& 0.870
>
> 0.767 v > /
% I S 0.860 -
S S
3 0.754 2 0.850
< ey
4 4
N e
- F 0.840
o 3 A 5
0.741 \ 6)
VoL 0.830 VoveL
0.728 0.820
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature : Ta[’'C] Temperature : Ta[ C]
Figure 15.PG R L w3 )L FEIE vs BE Figure 16.FBOVP AL w3 )L FERX vs BE
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BHET—42 — HiE

(BETF—%)

10.00 S— 0.85
'Z'% 990 VSNSOVPH
o
2 0 / S 080
> : 4 o
5 >§3 Vscph
§ om0 " 075 J
S 960 g
o (]
S >
2 950 2 070
3 o [ °
—_ M
£ 9.40 y g
o SNSOVPL £ 0.65
3 930 g =
2 9.20 o
o 0.60 Vel
'—
o 9.10
S

9.00 0.55

-50 -25 0 25 50 75 100 125

50 25 O 25 50 75
Temperature : Ta[’'C]

100 125

Temperature : Ta[ C]

Figure 17. VOUT_SNSOVP AL v 3JL K vs BE

Figure 18. SCP XL w3 )L K vs BE

l.O ‘ ‘

09 |- VFB =09V

0.8

0.7

0.6

0.5
0.4

0.3

0.2

FB Input Current : Ig[uA]

0.1
0.0

-0.1

50 25 O 25 50 75
Temperature : Ta[’'C]

100 125

Over Current Protection Threshold : 15¢p[A]

3.3

3.2

3.1

3.0

29

2.7

2.6

2.5

2.4

2.3

0 25 50 75 100 125

Temperature : Ta['C]

Figure 19. FB iRAER vs BE

Figure 20. BERREAL v 3L K vs BE
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BHET—42 — &iE

(BET—4)
400 1.0 \ \
09 - Vps=33V
350
0.8
= 300 3 0.7
3 X
€ 250 2 06
c e (&)
@ 150 S 03
3 g
® 100 g 02
- O 01
50 0.0
0 0.1
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Temperature : Ta['C] Temperature : Ta[’'C]
Figure 21. PG ON 1 vs BE Figure 22. PG 1) —% &k vs BE.
10 T
0.9 = Vyour_sns=5.0V
< o8
2
o 0.7
5
S 06
‘S 0.5
35 04
5
g 0.3
2 02
)]
|—| 0.1
2
S o0
-0.1
50 25 0 25 50 75 100 125
Temperature : Ta[’'C]
Figure 23. VOUT_SNS RAER vs BE
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HHRESRBA

1. Nano Pulse Control™
Nano Pulse Control™ & (&, A—LA#B#ASHHBEARICK YRKRHETH >7- 50 ns Kili GEELMGRF) OHIL SWON
BREICEWLNTH., REL-HEZREEICT M T, ML SWON/NILRIZEYEVWAAEENSBEVNVEAEZICE
BEEAEHRTBHENTEET, 20 MHZz TEREE VN 24 VIS HEAERE Vour 3.3V 2EEHR AT S Z EAHEEIC
HYET,

Vsw
/ (5 Vidiv) Vin =24V

Vour =33V
fsw = 2.0 MHz 5 V/cy

A
N

Time (100 ns/div)

Figure 24. A4 v F TR (Vin=24 V., Vour =3.3V, lour=1.0A. fsw=2.0 MHz)

2. BARE— FHIHL &S PWM E— Rl
B E— F Pulse Width Modulation (PWM) (<& Y &&EEE ZEH L= MOSFET AE O RIFAZE R DC/DC 3 /N
— 43 CT . EAMKETIIETEREREO PWMHIEITRA v F U VBIE L . BRNE S ERWED -6 Light Load
Mode (LLM) #IfNIZFITLET,

Light Load Mode

| /\
/ /
/]

% B // PWM Mode
5 /
g /
= /

— /

/
B /
7

—
— —1 = 17T | I L I L I L

Output Current lout [A]

Figure 25. 13 (Light Load Mode, PWM Mode)
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2. BAME— FHIEEHRHE PWM E— R — HE
BEERA 400 mA (Typ) KYMNSKHEBZEHNEENLERL., HAEEH Vesz (0.810 V. Typ) Z#BZ 5 & HIEIR
BE(X SLEEP IKEEICEIL LE T, SLEEPREETIE. R4 v FUIMNELL. EHEFE-FUNDOEKEEILETEH L
CTHRERERZMAET. TLTARERICKYEABEA Vs (0.808 V., Typ) #TEZERAM YFUILBHRLE
ER
BAWE— FHEALATENDIHZEIL MODE iiF% High CERE T M. MODE WFIC/ By I HANT S LT, &l
PWM E— FCEIfELE T, &% PWM E— FTIEHABRICKOSTEERAKBTEMEL. HAV Yy TILEEI RS
nET, VI FRE— ~ld MODE #iFDHREIZ & 5954&% PWM E— FTEIEL. PG O High # . MODE ¥
DREIZHVFIHE— FAEHLY FT,
LLM #IEIFBFEEICEYSOF AM H#TEIFL EM BEABEOABTWNGANHYET., ThEREHTDIZIFEE
PWM E— R#THERALEEL,

VEn
VFB2 =0.810V (Typ) ________ | — —
Vres=0.808V (Typ) — — — — — —— - ==
Vel — Il |

[ |
[ |
[ |
[ |
[ |
[ |
[

|

| |

| |

| |

Vout | |
| |

| |

| |

|

Figure 26. BARE— FhE/ IV Fvr—+
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WS — #E

3.

A 2—TIJLHIHE

ENHFIZE2T, FHRLA ROV Yy hEHUEQ O—)LTEET, ENBEEN Venn (1.5V) LLEITET 5 ERED
EIEMNENE LET, ENIHFA High 2 o=, VourldV 7 FRE— &> THRELE T, EN IHFA High 124
TH D Vour ELENE TORIERR L FREQ_SEL #FF A% Low MBI torve (250 us. Typ) . FREQ_SEL ##F A High DB
& towyn (300 ps, Typ) MEEINTWET, BIERRIX FREQ_SEL A’ Low DIHZE. V7 F R4 — MR (Vourx 0.1
M5 Vourx0.9 FT) IEtsst (3.0ms, Typ) &7 Y. FREQ_SEL A% High DIFA. tsst (3.75ms, Typ) & TULVE
3, ENBEED Vene (0.5V) UTFICHEBETNARED vy bV LET,

Vew 1o Veno
15V
Ven 05V —1-

Vour

(Typ) 1
K————
| tssLx1.25

Figure 27. 4 *—JJLON/OFF 24 2 >4 F+—k (FREQ_SEL=L)

INT—5 'y FHgEE

INT—5y FHEEIE FB IR FERE#EHR L ET, FBIHFEEN Veen (0.765 V. Typ) KEIZ# % & FREQ_SEL #HF
A Low DEFIZIE, teeactL (4.1 ms, Typ) #IZ PG #HFICHBNA—T> KL« > MOSFET M OFF L. PG fHFH A
DT T v THERIZKY High 2 Y E£F, £ FBIFEEM VeeL (0.745 V. Typ) LUTICH S & PGIiFDA—T
v KLA > MOSFET[ZON L. PGi#FIE Ree (190Q. Typ) DA Y E—L VR TIILEY v ENET, FREQ_SEL
ImFHY High OBFIZIX. PG IHnFMNA 79 5B/ treactt (5.1 ms, Typ) IZHEYET, /1 AKRED=H. FBIHFE
EHLEREEE Vel Z FEI>TH D 7 4 LA BEMAERESINTUVET, 7 /L5 EHEIE FREQ_SEL ' Low DIFE.
trariLTL (144 ps, Typ) &% Y. FREQ_SEL A% High MIBA . teeritH (180 us. Typ) &H Y FET,

NI—5y FEEFH NDBEFT#RE LI-5AICHLEMELE T, FB IHFEEH Vowen (0.860 V, Typ) M EIZHB E
PG iFNDA—TFY FL A4 > MOSFET [ ON LEY, F£1= FBIHFEEH Vovrr (0.840V. Typ) LITFIZH B & PG i
FOA—T FLA > MOSFET I OFF L&Y, LE/\T7—5 v FORHEME 7 LA BRIIBEERERLAD
TY, #A— T2 KL 4 > MOSFET ON B¢ PG H AEE Low LNJL (Ve Low (Max)) IETFEEDKXTEHETEET, 5
kQ A5 100 kQ LITDEH T VREG i FIZiE#H. £ LIE PG IHFOBMZRAERETHEBENDERICERT DL
EHRLET, vy AU UHE, VD2V BETHNERNERICK ST PGIHmFNINT I EShhET,

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

—— —ix— K — =i > —

) |
treacTL  Under tegri tperILTL teacTL  Under tegrim tearILTL treacTL
4.1 ms Under 144 ps 144 ps 4.1ms Under 144 ps 144 pys 4.1ms

(Typ) (Typ) (Typ) (Typ) (Typ) (Typ) (Typ)

Figure 28. /X7 —4'w FA A4 S 45 Fv— bk (FREQ_SEL=L)

RpG(Max) V]

V =V, X
PG_L M PULL-UP
G_LOW (Max) ULL-U RpG(Max)tRPULL-UP

Vpe_Lowmax) . PG i FOHAERE Low LRJL (Max) [V]
VouLL—up  TNT Y TEDERE [V]

Rpg(max) : PG ON 41 (Max) [Q]

Rpyri—up : VeuLLur IZHERRT 2 T T v THEfE [Q]
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WS — #E

5. SMEREEAMEEE

MODE #HFICYV Oy I EBEAANT R LICKY ., RAvFUOVARKENBI OV I EBICRfEEL LN TE
*9, FREQ_SEL ##FH' Low DIFEIL 1.8 MHz /5 2.5 MHz, FREQ_SEL ##FAY High Di5& (& 350 kHz /v 5 530
kHz O REBEEN D, 25 %05 75%DT1—T A HEDI OV IEENAASEE, VAV IEESDILILE LMY
Iy 4RDEICEE—F (Synchronous mode) AFBEINFET, Ff. ZOHEEIL Ve A High [TE>THhiHE
MZBYFETMABEAY T Y OHLRDIEENY Ty PF TORMRA.FREQ_SEL iiF A% Low Di5E 0.9 us(Typ)
LIk, FREQ_SEL ##F M High D1E&(X 4.1 us (Typ) UETHS ERBE— FIXEDIZHY., A/ OV IIZLER
A9 FUTBENEIZEY ET (Non-Synchronous mode) , BIHIE— FHIEZRARY b5 LILEHEEISES LAY F
ED

Vin

-
' v
I PGH —
Vout /
|

¢ S | | | |
| teeactL | ! [
| | 4.1ms : i i i
| T
| = o .
|
| | Lo | [
| N =
Vmope : ' AEHE
| | | Hl | [ |
| | 0.9 ps (Typ), |
N
Non-Synchronous Synchronous Non-Synchronous Synchronous

Figure 29. $}EREIEAMRE (FREQ_SEL =1L)
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WS — #E

6. DEHEE

ZDTINA RIEHighSideFET # 7 — rR b5y TTEREILTHE Y. BSTIHFDFTEND = Low Side FET D ON B
MAETY, 2018 SW iiFD &/ OFF FEIZHREL TH Y. ABABEIEVEH TIEHZR/N OFF BEICK Y H A
BEELSFIREINET . ZORKELT, AHABEANELK LD E OFF /LR EFRFXw F L. High Side FET # ON L
BT TSWIHRFOON Ta—T 1 258HFT, FREQ_SEL #iHFH Low DBE. OFF /MILADAF Y FFJ/KT15F
HESHTITOAET RSV FUOITRAERISEEREHRD 16 50 1124 Y F£9), FREQ_SEL #HFAS High D54,
OFF /NLADRAF v TIFTEK 3 BHEHTITONET ., COELEEDHABEEFIRRAICTRDIZZENTEET, HF
HEEENMERICA MR ZITIHE. AEHERTEITE >TIHEAY v TILHAKRE L DAREENH Y £5 . 5 ESERFIC
AR E Typ HEITIEDIT 50, NERLABELTHBRIEIILEZHELES,

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

f
= (1 — torrmIN X %) X (Vin — Ronu X Ioyr) — Rpc X Ioyr [V]

MaxDuty : SWIRFDHRAON Ta1—T 1 [%]
Vin : ARER [V]

Ronu : High Side FET ON #&#1 [Q]

lout - BRER [A]

Rpc 4 U& 4940 DCRIQ]

torrmIN : SW i F (D &/Iy OFF E5f [s]

fsw L AL Y F LT RS [Hz

Figure 30. %3 E#EHE
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7. ARY bS5 LYLEIBEE
ARY b LULBHEEEERMERF ISR 1 v F UV BIRBOSEESERIKE fswe (2.0 MHz, Typ) ZTIRIEL L T Afssco
(+8.5%.Typ) DIRMBT=AFKRICEILLET . FTDEED=AKDELIE FREQ_SEL iiHFHS Low DB E  tssca cycLeL
(512 us. Typ) &7¢ Y. FREQ_SEL #iF A% High MIHE . tssce cycten (640 ps. Typ) 12U ET, =L PGHA
HLow DR, COEEEIETR I SNFET,

V|N
VEN
|
VeeH <
|
|
V tssce_cycLEL
T : | 512ps |
| Hﬂﬁq
- iz |
|
fow Afsses = +8.5 % L
20 MHz — — — : 5506 o (Myp) UL L7 N
fsw (Typ) | | |
| |
| |
k |
| treacTL
| 4.1ms
Ve (Typ)

Figure 31. AR b3 LYk##EE (FREQ_SEL=1L)
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1. BEFRRE (OCP) #ae
BERRE (OCP) #HEE, FHA UV ABRERHEI S LETRRELTVET, BERRE LAV loce (2.8A,
Typ) ISBYET. FHA VE VA BRNEDREBEEBADERMN Y FUIDTa—T14HGIREN, HABELT
AYFES, COBBERERNLFHALLGZVERICE PMEMLICENLGLOTY . RERBISEGHEST ST T 7—
LaAVTOFERBEFICEFTLEEN Bl COFYTDOERENERECBADATEERT DL L),

Figure 32. B ER{RE

2. IR (SCP) e
SSRIRE (SCP) HEIKIL FB IR FEE & NEE#EEE VREF £ L £ 3, FREQ_SEL iFA' Low DB &(E FB ikF
BEM VscrL (0.64 V. Typ) UTDIKET 1.0 ms (Typ) RESN B & SCP#EEIZEL Y 32 ms (Typ) HEMEEEL
L. Z0&BEIHLET, FBIHFEEAM Vscre (0.64V, Typ) UUTFIZTA o, 1.0ms (Typ) LLAIZ Vscer (0.72
V. Typ) UEIZEMNBE SCP IS h, BEEBECTOEABEEETRY ET,
EEIRHIAM 5 8.2 ms (Typ) MfEl. SCP #EEIXY RV SNFET, £ VINIGFEENTHAUY VourBEE L THA - 125E.
SCP #MRBH LA WES SCP #iEZ <RI LET, ZDIFA. BATE—FEIENELYET, VIN HFEEA
VOUT_SNS i FEE L DT VscrpactL (164 %. Typ) #TFEISE SCP #EEE<T Ry ShFET, VIN inFEEH
VOUT_SNS I FEE & DL T Vscr_pacth (167 %. Typ) Z# X 5 & 8.2ms (Typ) £IC SCP #EEFEMIZHY F9,
L7=A>T. VINIGFET & Vour EEMELREN SER LIZIEEIZIE, BN D 9.2ms (Typ) BIZRA v F U8
FEFEIELET, 2L, REQBIERRET ST TV r—2 3 o TOERIKERFICEIT T LS B, 2OFY
TOERENERECBAIETEERT 54 L), FREQ_SEL iiF A\ High D54 1& SCP #HEERMIE 1.2 ms (Typ).
SCP ##EIZ & A= 1EBEREIX 41 ms (Typ). SCP #EE~ X U B5fEIX 10.2ms (Typ) EHYFET,
Output

Load
Condition

Normal Over Load Normal

}VouT x 164 %
64 %

Vour  —2240\ v,

T X167%/ —
e\
D

1100 %
>
Ves —_ — Vscpi0.72 V (Typ)
\ 1
{ VscpL:0.64 V (Typ)
o —
‘1.0ms ‘1.0ms 1.0ms
(Typ) (Typ) (Typ)

v [T T T TOUUUVUUUUUTOLLOUTO. e JHOAOOLEED e JRNOUL

ocpP

o AP AN ocpP e AAAAA AN AN
Inductor Threshold Threshold AR NS
Current AN _—
(Internal)
SCP Mask
Delay Signal 8.2ms (Typ) 8.2ms (Typ) 8.2ms (Typ)
(Internal) 9.:2ms (Typ)
HICCUP
Delay Signal 32 ms (Typ) o 32ms (Typ) scPRrest
eset eset

Figure 33. 5@#&{R#% (SCP) # /4 =>4 Fv—F (FREQ_SEL=L)
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fREEHEE — #HE

3. RT—*F2tv bk (POR) - ANEEEREERIE (UVLO)

BREETETEHEOREEHLDTH UVLO & PORASAE SN TULET, POR#EEEIL VIN IR FEEEZE=4 L. UVLO
HHEEE VREG IHFEEZE=F2 LTWLET,

VIN 36 EIFo—47 VX TlE, VREG EEdH 3.3V (Typ) T VIN BEEICERLEFELET, 9. VREG EEH
Vuvio r (242 V. Typ) &#BZ 5 & UVLO BMEBREINFET . RICTVIN EEHD Veorr (3.35 V. Typ) #iBZ %<& POR
MNERENET, POR & UVLO WHEIZEEBRINDEICIFY I MREA— 2 -TREILET, VINISETAY O—4
VATIEVREG EEL FTMNYET, VINEEA Veor F (2.85 V., Typ) UTFIZHDEPORZRHE LA YF LT %E
L. VREG EEA Vuvior (2.35V. Typ) £ TFESD E UVLO #HHE L., ICIER A /A RKREEICHRY T,

VPORiR _
3.35V (Typ) v
3. 3 V _ POR_F
Vuvio_r (Typ) - 285V(Typ)
242V — V
e 235V (Typ)~ T

VIN

VREG

POR

uvLo

Vout

Figure 34. POR/UVLO # A4 S > F v — k

4. RERFE (TSD) Hise
IC #ERMIENSIHCT-HRERE (TSD) HEEZHNBE L TLET, HEAMEE (T) A TSD HRHEE (175°C. Typ)
*HBzx5&. HAMOSFET WM OFF LEYT, ZD%F v TEEMNMET L. TSD #EREE (165°C, Typ) #TFEIZ &Y
TrRE—+EF-THERLET, . ERBIIREBBLABODAHNBEISVULERELLET, 4H. BER
ERR SN RAEREBA-RETOEELLZYETOT, BEREQBRFEA Lzt Y FRETAE S, X I2EET

TLEELY,
VIN
Ven TSD Detect I |
175 °C (Typ) |
| TSD Releasex I
| 165 °C (Typ) : [
[ |
Tj [ l I
[ | [
[ | [
[ -
VRree I : Vuvio_r
: : 2.42V (Typ)
[ ' [
Vourt | : VPGH_I
| | |
| | |
[ | | '
' K> K 3
toLye | treacTL P
250 ps 4.1 ms
Ve (Typ) (Typ)
1 I
Figure 35. TSD # 4 2 V4% F+— b (FREQ_SEL=L)
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fREEHEE — #HE

5. BEERE (OVP) HgE

ZDICIEFBE=2DBETIR#E (OVP) HEZHNELTEY. Vour " EHLLDRAERNH 1154, HALLE
REBIELEHEET, FBIHTFEEH Vovrn (0.860 V. Typ) ZHBZBERAYF I LFaL—41L PWM BEIC
TYEDHLY Vour ML EBRESIETIAAFE T, OVP BFIZE| FALEFRIL Incp (2.5A, Typ) THIBESNTLVET, £z OVP
BREPE PG IFMNGND IZTILEF I ENnET, /A XITKDREELEMH Cz0 OVP LA S BERBARE SN
TWET, COEERMIX FREQ_SEL iiFIZ&k > TEE S, FREQ_SEL 5iFAS Low DIFE. teerire (144 ps. Typ)
&1 Y, FREQ_SEL ##FAS High MBS . teeriv (180 ps. Typ) IZHRESNFET, FBIHFEEH Vover (0.840 V.,
Typ) ZTE% & OVP #EEIMER S hE I A, FREQ_SEL fiiFHS Low DIBE. OVP M S teeactl (4.1 ms, Typ)
Bld PG fiHFHS Low R L. PWM HfEAEEE £ 3, FREQ_SEL iFFA High DIBEIZIX. PG iHFA Low R
L. PWM Hl{EAE: < BEREIAS treacth (5.1 ms, Typ) IZHYFET,

Vout

|

|

|

| teeacTL
Iy

Figure 36. FBOVP 24 2 >4 F+v— bk (FREQ_SEL=L)
TRIDES(ZVour BNy TF 1) S4 UIZEE LI5S . DC/DC a/A\—2[E Vour I 5 EFRF 5| =AH Low Side FET (<

BRERLAAFET . B LAY T US4 VICHEHL A 14— F (Reverse Polarity Protection Diode) % 1&#i L 1z154&.
BRELTVINEEFRESNENGAEREEZBA LML HY ET,

Battery Line
Reverse Polarity
Battery Line Protection Diode
D
> IS VIN
L1 L1 Vout
1 SwW MTLD
I DC/DC Converter

Figure 37. Vout £/3y T 1) 54 U D5EH
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FINr—a vBBRRER A
COEY L IAVICTRTHEERUNDOREZ CFIRADEE. BHFTEMAVEHE(ZE,
FIVr—avEBRHIETFRISRLET,
Table 1. {14l

1EH k=) 445
ANERE ViN 30V ~ 36V
HAhEE Vout 50V
HAYyTIVERE AVp.p 20 mVp-p
HOBHEER lout Max 2.0 A
2y FUTRERE fsw 2.0 MHz
ARRE Ta -40°C ~ +125°C
Vin Cest

P VIN BST _| i L Vour

sw . -
VOUT_SNS
Ci EN Rpc q] Res1

pG—{ F——
PGND . Cour
VREG
_I:CREG Rrs2

FREQ_SEL MODE [#—— Vviope
GND

Figure 38. S&[m%
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FIVr—LaVvibgBRERE — &iE

1. HAL OEE

RAYFUTLELL—EDAUE Y 21E. BRICEGHLEERERHBL. HABEZFBET ST E LTHEL
Fd, ALY FE—FHEITIK. Y IN—FZ v I RIRERCTHEEIHYFET, Y IN—FZv I RIREHLTSHE
HWTRO—JHERBAABE SN TNET, YIN—F_ v I RIREIHARA v FEROEMEIKELTLET, 1
VDR ORENINSTEDRE, AVFI B TILEBRALDBEBENKELEDEOH ITN—EZ VI RIEETIER
CHTAREMA DY FET, FAUEF I EREARETEDELE, AV F VR Yy TLER A DEENNS LGB0
BEL—TE+ A LBREEEHERTELRVAERENDY FT,

Table 2. #5042 U RIE

HAERE FBREERE AUED R RIE
400 kHz 10 uH
5V
2 MHz 3.3 uH
400 kHz 10 uH
3.3V
2 MHz 3.3 uH
ARy TILBRAIGRKIZEYRKREFYET,
Al = (Vin=Vour)XVour Al
VINXfswXL
Vin C ANERE V]
VOUT : Hjjj%ﬁé,:T: [V]
fSW R “J?"“/ﬁ]ﬁfﬂi%l [HZ]
L cAVEY R URIE [H]
HAY Y TILVERE AVerld. RRICKYRFYET,
AVp_p=Al, XESR+—22 v (a)
p-p L 8XCourXfsw

ESR :dharTFoyEmESER [Q]

fsw ALY F U REREE [Hz

AT ADERICF, D—IVFE4T FAHBRE A D) EHELET. 1 0¥ 72OV TRIRTOERKET,
ATHHEKEMLEVBENHY ET . ERERORAEFR A —H—ICLYRLBLIOTHERNVDETY, 7TUr—>

IVORABBEEBREICEITOEREREA VTV 2 A—H—ICHERLEZEL,
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FFVr—LaviB@BERE — #iE

2. HAarTFoHY Cour DEE
HAaroTFoHEF, giIR—COR (a) KYBEBEL ESRICEDERELET, ESRONSHaAVTUYEFRTSC
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
ElFZ. RRHEABED 2FEULAEFENFT ., ERBEENSTVLDERET S5 ET. DC /A T RAFEDOZEZER
TEHOENTEFEY, £, BEFRZRIFICRDO, XIRULDFEDLDEHELFET, KEEELII VY -0
VTUYRERBEENMEVNH, HABELAEWVWT TYSr—2a VTIRERVR#ECLYET, TOHBEEFE. €53y
D aAVTUYERBERRT S LEMELET,

MDAV TUHEFERY Yy TLERMEEShTHY ET,
RATREZENY v TILEFRD RMS {E lcoutrus)y N ERE U v TILEREBZA LWL SITLTLEELY,

Al

7 (Al

I COUT(RMS) =

Icoutrms) AU Y TIVER (Al
Iz, UTOREBLTHAELT T v5 - AT UY Cor EHELET,

Table 3. HAtES3Ivy - avTUoHRE HEHE

BIREEE 1V < Vour < 3.3V 33V < Vour < 5V Vour = 50V
400 217.8
400 kHz Cour 2 Voor [WF] Cour 2 Voor [UF] Cour = 44 [uF]
2 MH Copr = —2— [WF] Cour = 22 [uF] Copr = 22 [uF
z ouT = Vour M ouT = Vour M ouUT = [MF]

EFRIAVTFUSEREICEL T, DC/\A 7 R4t AC BESFE. BEFE.

HBREDIRTEZBELEREMETUT

DNEEEVITERLTLESL,
Table4. HA+ES vy -avTUoHEE RIEE
R EERE 1V < Vour < 3.3V 33V < Vour < 5V Vour = 50V

255 138.6

> 222 >
400 kHz Cour 2 Vour [WF] Cour = — [UF] Cour = 28 [uF]
2 MH Copr = —2— [WF] Cour = —22 [uF] Cour = 14 [UF

, _56_ 462
our = ;- 3] our =3 §] ouT = [LF]

REENLEDELZTED ERIROAEENHY FS . BRI VT U OEEUSHFNATY Y FTILIERIVT
VHEZFERYTS5E. LRBREEEEII VIOV TUYTHRRLETLEMUER L T L3, ERICIEPCB
DLATI PRGOS EZEL, FATHMRDER. EREY (RERQE) ITEYRAREBHERIELELET. BTE
TTVr—2aVICTREY., BEEOEREZ LTSN, REM., BEENTRT 258K A DR REN S
CourDEIREMNTED L SGPCBNRNE—VIZTHIEZEBOLET,

Ff. BAICERINDITRTOILTUYDEEHE CoutMmanl IR EF = FTEHBEICL TS ZELY,

tssmin)X1-25%(Iocp(min)—louT START (Max)) [F]

C <
oUT(Max) Vour

locp(min) CBERBREBETR (Mn) [A]

tss(min) © YT RRE— BRI (Min)  [s]

louT sTART(Max) : BEFITHEN 2 BFICE SHAEROKZKIE [A]
Vour  HABE VI
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2. BAaVTUHY CourDRE — fHeE
LiEEZNNE L. BEFARGENRLET LHERELHY FT, CNITBEENZMGEE. EFHORAEZERICLYBE
TRIRENEEL. EAVEBLABVAIBEEEAHEOTT, E7 TUT—2aVBFICEWNT, +H0HEREHELNL

ij_o
Ff. ANBEEE. AREFHNKRSVGELEF ARICELTET IV r—2avITTHATHRDOS 2. BEE
DREELBMNLETS,

3. AHaVTUHYCnN. Cek DETE
AAAVTIoHICE, ThyFUoFavTFoyonenLyarToY Cax®2BELHY 7,
o TIW/ A REBDE=OHIZ, TAYTITA0ToHCNIZIE 24 FIEDES I VY - aVTUOYNRBRETT,
NIV AVToHELTThAYy T o GarT oy EHiflIcKBENIE ESRDERa VT o EEK LIZGEICIEL.
05UFUEDESIYY - aVTFUOYMNMBRETY, (L. EMI /A ALRLEZEBLEVMEAIEL, 24 uF LLED+E
SEIYY-aAUTUHEHELET,) ChodtSIvy - avTUoSOREERFBREIESDE, BERM. DC /A
T AN, BRELEZEHTRMETERLHAVWESITHREL TS, Fiz. PVIN IHF & VIN ifFOB Ak < [ZE
BIDETRAVYFUT /A RBROBERBYET., £S53Iv9 - aVTUOHDERBEREFIRRANETEN 124
b, BEANEED2EULOLDEHELET, £z, ER/AFI—2Pa VT UOYDMEIZ& > TREMET 5 HHE
HENRBHBYETDTPCB LA T FDFHACDNT (P48) 2SEDS5 %, REtEHELLET,

NLYAVToY Cex FATLavThy., F1VBEDETEHE. ANBREEZRETEN\v I 7y TEROKE
ERELET N30T oY CaklTERBENEESREFEI VT UHANBELTLET, BEEIEFEY MZLoT
RETEZRETILENHYET . TOB. IVTUOHDOERY v TILEREBALVKSICLTLEZELY,

ABY Y FILERD RMS fE lengms)FRRATRFEY F9,

v % 1
leinrms) = \/ ‘;)ILI:IT X {IOUT(Max)2 x (1- %) +5 X AILZ} (Al

Iour(maxy : HABEFR (Max) [A]

Vin C ANERE V]
VOUT : Hjjj%ﬁé,:T: [V]
Al A UEY Ry TIVER A

T BERGEEEMOVELGRT T r—2a v TR BRBIAVT UV R4 7 v TITHBT 5 -HOBEHE LS 125
MY D EEHELFT, £33 -a0ToHIIOVTHLI—MRRICED VRV EZERT 510, 2EF+2 A
NBEICT DL EHBBHOLET,

BFEMERFERMS VINIFFETOERBELARVNGEE, AN Y E—F VARGV EERIRBENDEICGYET, E
ERAKEEIZ T, BENERO VN DBEEZHICE>T, HAA OFF §5. HANF—N\—La— T 5L EFEICH
BINGEWC EERAT IRENHYET,

4, T—FrRbSyFarToHIZONT
T— bR LSy FarT oY Cestlll&, 0.1 uF (Typ) LS IvY - AT oY% SWEHF & BST SHFOMICATEE
BRYMESICEGEL TS,

5. VREGavTyHIZDoWT
VREG Al > T Y4 Crec IZ1E, 1.0 yF (Typ) OS5I vH - A>T oY% VREG iiF & GND ORICEHKLTLE
él"o
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FIVr—LaVvibgBRERE — &iE

6. HAEFEES Rre1. Rre2 DEFE
HAREEN Ree1. R KUY NEBERXEERTETAHIENTEET, HABEEIE. GmAmp1 DEEEETH S 0.80V I
L. FBIHFEEN 080 VIZHDILSIZEMELES, HABEE (1) KITKk->TRFVET, ERSINDIHAERE
IZHELY, Rr1 & Rrp2 ZEREL TLFZELY, Rrg1 & Reg2 ICKELEDEREFERALEZE. HALL IhoDEREE
LTHRNDERDBD-0. BARBORBRERELLLTEIIENTEET., LHALEAS, FB fHFITx L THLY
TW3ICHE® PCBICK2FEBREDHETHEL I MAFELET . TOROH, ERIER (Ree1/Rre2) & 200 kQ
UTIZIHESESITEELTLLEZEL,

Vour = % X 0.80 [V] 1)
2
5576
Crp1 < Rrpe [PF] (2)
Rppy L HABEER [KQ]
Rpps L HABFEER [kQ]
VOUT

com

Figure 39. H AW EEHEER

FERT HEMOFEE. FAEY CBELL) ICKUTTVS—La v OREREEEELCLEST, RTET7TTVSy—2
AVITEWTHRARS I5° LI LFIBRB 5 dB LULEEZHERL TS, BETEHIENATELWNGEIE. #HX()%EH
FIZCrr1 ZEE LT,

ANBEEEHNEEDENKELLHY SW D ON BRI tonun L TFIZH D E R4V FUITRERBEMNMETLET . BE
LR Y F U RRBERRT 2=0ICE. UTORRICHS-HEAL VS THERATIRE DY ET., UTOHR
El- b E. SWALANRF Y TE#BBLET . SWALANRF Y TT 5. R4y FUITRABEHEMNME
TLHAY Y FILBEEN EMLETS,

Vour = Vinmax) X fswmax) X tonminmax) [V]

Vin(Max) C ANEE (Max) [V]
fsw(Max) RV FUUEES (Max) [Hz]
toNnmIN(Max) ¢ SW &/ ON Bl (Max) [s]

Fro. ADBRELHNBEEDOENBELT DL, SWO ONKRENARCGYF TREEZR XY TLRAM v F U TEREN
BFLES, RELERA Y FUVRARBERRT 2-01I2F, UTORKITLIEA>TLEELY,

Vour < Vinmin) X (1 — fswmax) X torrminmax)) [V]

VIN(Max) c AAEE (Max) [V]
fsw(Max) P R4V FUTRARE (Max)  [Hz]
LoFFMIN(Max) : SW &/ OFF Bf (Max) [s]
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FFV5— 3 P

Table 5. {£#%%1 1

EHA His=s R
ANEE VIN 8V ~ 18V
HOEE Vourt 50V
Bk fsw 2 MHz
HABTER lout Max 2.0 A
REEE Ta -40°C ~ +125°C
|mT T | Cegst
BST
iVBAT NLw?m i Vi - VIN SW Ly Vour
: : L N [T]Rpgl QRFBS
DL L I ) A e
ap e e e e R i oy ey
: : f VREG = oo % I:]RFBZ
: : CREi—|: MODE [¢—— Vope
| | GND FREQ_SEL [¢—— VEgreq seL
[ [ I R I R e N 1 I R e
LT = i = = - -
THype filter
Figure 40. &M%
Table 6. £#511 MMURX b
No. Package Parameters Part Name (Series) Type Manufacturer
Cr1 3225 2.2 uyF, X7R, 50 V GCM31CR71H225K Ceramic MURATA
Cr1 3225 2.2 uyF, X7R, 50 V GCM31CR71H225K Ceramic MURATA
LF1 W6.0 x H4.5 x L6.3 mm?3 2.2 uH CLF6045NIT-2R2N-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 910 mm x L10 mm 220 pF, 35V UWD1V221MCL1GS Eéi‘;;‘;ﬁ’é‘f NICHICON
Cinz 3225 4.7 yF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
Cint 1005 0.1 uF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Crec 2012 1 uF, X7R, 16 V GCM21BR71C105K Ceramic MURATA
CesT 1005 0.1 uF, X7R, 50V GCM155R71H104K Ceramic MURATA
Rrc 1005 10 kQ, 1 %, 1/16 W MCRO1MZPF1002 Chip Resistor ROHM
L1 W6.0 x H4.5 x L6.3 mm3 3.3 uH CLF6045NIT-3R3N-D Inductor TDK
Cour1 3225 22 uF, X7R, 10 V GCM32ER71A226K Ceramic MURATA
Cour2 - - - - -
Cours - - - - -
Crs 1005 22 pF, COG, 50V GCM1555C1H220J Ceramic MURATA
Rrs1 1005 68 kQ, 1 %, 1/16 W MCRO1MZPF6802 Chip Resistor ROHM
Rrs2 1005 13kQ, 1%, 1/16 W MCRO1MZPF1302 Chip Resistor ROHM
Rrs3 1005 1kQ, 1%, 116 W MCRO1MZPF1001 Chip Resistor ROHM
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FFVr—2avhllt — HiE
(Ta=25°C)
100 ‘ ‘ 10,000
90 |- 2 MHzAuto o,
/17 1,000
80 l/—-f / /
3 s / z /
= 70 E 100 - 2MHz FPWM
o) / / =
o : |
= / / 3 10
w50 = /
g

40

/<: 2 MHz FPWM

30

20

/

10

/

0

7

0.1

1 10 100
Output Current [mA]

1000 10000

//4— 2 MHz Auto

0.1

[En

10 100 1000 10000
Output Current [mA]

Figure 41. $1& vs HHAREHR

AL

(Vin=12V)
80 180
60 135
Phase
40 l 90
20 N 45 _
[@)]
(0]
o \ k=]
5 0 0 o
— %)
£ Jo
T
0 -20 452
-40 -90
-60 -135
-80 L —-+ -180
10 100 1000
Frequency [kHZz]

Figure 42. ANER vs HHBRER
(Vin=12V)

[ e e e
Vmooe (5 V/div) i .‘
jonsvrearetepueorsresstams bowiemstat ey

Vsw (5 V/div)

VOUT 100 mV/dlv

M\ WA offset 5V AN

Time (200 ps/div)

Figure 43. FE#4EH
(Vin=12 V., lout=1.0A)

Figure 44. MODE ON/OFF 5%
(Vin=12 V. lour =50 mA)

www.rohm.co.jp
© 2025 ROHM Co., Ltd. All rights reserved.

TSZ22111 15«

001

30/56

TSZ02201-0J3J0A001950-1-1
2025.03.31 Rev.001



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

BD9P209NUF-C Datasheet

FFVr—2avhl1 — HF

(Ta=25°C)
e N—
lout (1.0 A/div) lout (1.0 A/div)
—_— —_—— & T —————r—rn f—————— SIS
Vout (200 mV/div) offset 5V .V”.OUIT.(IZI_OO mV/AV) - et 5 v
]
R
Time (1 ms/div) Time (1 ms/div)
Figure 45. BTG 1 Figure 46. BfLE 2
(Vn=12V. VmobE=5V. lout=0A ~ 2A) (Vin=12V., Vmobe =0V, loutr=0.1A ~ 2A)
Vin (5 V/div) | | Vin (5 V/div) .\ | ]
L—-—-—-—.——J
.- o
' = offset 5V
Vour (500 mV/div) offset 5V Vourt (1 V/div)
Time (200 ps/div) Time (200 ps/div)
Figure 47. AHIGE 1 Figure 48. AN 2
(WVN=16V ~ 8V, lout=2A) (VN=16V ~ 4V, lout=2A)
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FFVr—2avhl1 — HF

(Ta=25°C)
8.0 8.0
7.0 7.0
6.0 6.0
= 50 = 50
S 2, /
g g /
©° 4.0 ©° 4.0
S S /
H H
= 3.0 5 3.0
o o (
2.0 l T 2.0 l T
1.0 1.0
0.0 0.0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Input Voltage [V] Input Voltage [V]
Figure 49. HOBE vs ANEE 1 Figure 50. HAEE vs ANEIE 2
(Rroap = 250 Q) (RLoap =2.5Q)
5.10 5.10
5.05 5.05
> >
(] )
[@)] (@]
8 8
o 5.00 o b5.00
> >
5 5
o o
5 5
(@) @]
4.95 4.95
4.90 4.90
8 10 12 14 16 18 0 500 1000 1500 2000
Input Voltage [V] Output Current [mA]
Figure 51. S 4 >vL¥XalL—Y 3> Figure 52. A— KL ¥alL—Y 3>
(lout=2A) (ViNn=12 V., VmopE=5V)
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FFVr—2avhl1 — HF

(Ta=25°C)
25 25
2.0 2.0
< <
= 15 = 15
o o
5 5 /
O O /
3 10 3 10
5 5
(@) O
0.5 0.5
0.0 0.0
0 5 10 15 20 25 30 35 40 4.0 4.5 5.0 5.5 6.0
Input Voltage [V] Input Voltage [V]
Figure 53. HAER vs AHBENote 1) Figure 54. HAER vs AHEENote 1)
E){E#EH: Tj < 150 °C EniEEaE: Tj < 150 °C
2.5 \ \ \ 25 \ \ \
Viy=12V Viy=12V
2.0 2.0
< <
1= 15 € 1.5
o g
5 5
(@) O
2 10 2 10
> )
O o]
0.5 0.5
0.0 0.0
50 25 O 25 50 75 100 125 150 100 105 110 115 120 125 130 135 140
Ambient Temperature [°C] Ambient Temperature [°C]
Figure 55. HAOER vs FBEIRENce ) Figure 56. HAER vs FEIRENce )
E{EEEE: Tj < 150 °C ENEEMF: Tj < 150 °C

(Note 1) Measured on FR-4 board 100 mm x 75 mm, Copper Thickness: Top and Bottom 70 pym, 2 Internal Layers 35 pm.
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FFV5r—avpl2

Table 7. {£#&45 2

EHA His=s R
ANEE ViN 8V ~ 18V
HOEE Vourt 3.3V
R % fsw 2 MHz
HABRER lout Max 2.0 A
REEE Ta -40°C ~ +125°C
jmmmmmmm | Ces
BST
iVBAT NLwim i Vin Py VIN Sw Ly o o Vour
: : L EN [T]R,:Bi QRFBB‘
iCm:: CFEZ CFf:cF;:CB%:i Cm?: Clez PGND —|_CFB == = =
i : ) oo < :\;‘: Cour1 |Courz [Cours
| VRE = Reo
| | CREG_L_ vooe <—VE [] Ree:
: : :|: GND FREQ_SEL [4—— VEReq seL
[ [ I R I i 1 I R e
LT T e = = - -
THype filter
Figure 57. $ZE
Table 8. t##%H12 #MmJRX bk
No. Package Parameters Part Name (Series) Type Manufacturer
Cr1 3225 2.2 yF, X7R, 50 V GCM31CR71H225K Ceramic MURATA
Cris 3225 2.2 yF, X7R, 50 V GCM31CR71H225K Ceramic MURATA
LF1 W6.0 x H4.5 x L6.3 mm? 2.2 uH CLF6045NIT-2R2N-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 uF, 35 V UWD1V221MCL1GS Eég‘g;‘;{;‘f NICHICON
Cinz 3225 4.7 yF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
Cint 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Crec 2012 1 uF, X7R, 16 V GCM21BR71C105K Ceramic MURATA
CesT 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Rrc 1005 10kQ, 1 %, 1/16 W MCRO1MZPF1002 Chip Resistor ROHM
L1 W6.0 x H4.5 x L6.3 mm3 3.3 uH CLF6045NIT-3R3N-D Inductor TDK
Cour1 3225 22 uF, X7R, 10 V GCM32ER71A226K Ceramic MURATA
Courz - - - - -
Cours - - - - -
Crs 1005 22 pF, COG, 50 V GCM1555C1H220J Ceramic MURATA
Rrs1 1005 75kQ,1 %, 1/16 W MCRO1MZPF7502 Chip Resistor ROHM
Rrs2 1005 24 kQ, 1%, 1/16 W MCRO1MZPF2402 Chip Resistor ROHM
Rrs3 1005 1kQ, 1%, 1/16 W MCRO1MZPF1001 Chip Resistor ROHM
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(Ta=25°C)
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Figure 58. 1% vs HABAWER

Figure 59. ANER vs HAHBRER
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Figure 60. REE4FME Figure 61. MODE ON/OFF 5%
(VNn=12V, lour=1.0A) (Vin=12V., lour =50 mA)
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FrI)r—avhle — HE
(Ta=25°C)
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B TE——— ————— A ] | T T
Vout (200 mV/div) .
offset 3.3 V
r I
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Figure 62. BFRGE 1 Figure 63. BTG 2
(Vin=12V, Vmobe =5V, lout=0A ~ 2A) (Vin=12V., Vmobe =0V, loutr=0.1A ~ 2A)
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Figure 64. AAGE 1 Figure 65. AAGE 2
(Vin=16V ~ 8V, lour=2A) (VNn=16V ~ 4V, lout=2A)
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FFVr—2avhla — HE
(Ta=25°C)
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Figure 66. H OB vs ANEE 1 Figure 67. HAEE vs ANEIE 2
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Figure 68. 54 v L¥alL—3a>
(loutr=2A)

Figure 69. O—FL¥alL— 3>

(Vin=12 V. Vmope =5V)
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FrI)r—avhle — HE
(Ta=25°C)
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Figure 70. HAEH vs AHBENe? Figure 71. HAER vs ASEENe?
B {EEEE: Tj < 150 °C En4EEaE: Tj < 150 °C
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Figure 72. HAEF vs BEEE Nt 1)
E{E&EE: Tj < 150 °C

Figure 73. HAER vs BREIRENoe )
E4ESEM: Tj < 150 °C

(Note 1) Measured on FR-4 board 100 mm x 75 mm, Copper Thickness: Top and Bottom 70 um, 2 Internal Layers 35 um.
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FFIV5r—<afhls3

Table 9. {£#k%1 3

A His=s R
ANEE ViN 8V ~ 18V
HOEE Vourt 50V
R % fsw 400 kHz
HABRER lout Max 2.0 A
REEE Ta -40°C ~ +125°C
|mT T | Cast
BST
iVBAT NLw?r\ i Vin o+—VIN Sw L . . Vour
| | . -
DL L I e s e
SR I e E Fio = A 1% ToriTeowTeon
: : f VREG = oo % []RFBZ
: : CREi—|: MODE l¢—— Viyope
| | GND FREQ_SEL f¢—— Vereq seL
[ [ I R I i 1 I R e
LT T e = = - -
THype filter
Figure 74. & EE&
Table 10. {413 #HmJ X k
No. Package Parameters Part Name (Series) Type Manufacturer
Cr1 3225 2.2 yF, X7R, 50 V GCM31CR71H225K Ceramic MURATA
Cris 3225 2.2 yF, X7R, 50 V GCM31CR71H225K Ceramic MURATA
LF1 W6.0 x H4.5 x L6.3 mm3 2.2 uH CLF6045NIT-2R2N-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 Eég‘g;‘;{;‘f NICHICON
Cinz 3225 4.7 yF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
Cint 1005 0.1 uF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Crec 2012 1 uF, X7R, 16 V GCM21BR71C105K Ceramic MURATA
CesT 1005 0.1 uF, X7R, 50V GCM155R71H104K Ceramic MURATA
Rrc 1005 10 kQ, 1 %, 1/16 W MCRO1MZPF1002 Chip Resistor ROHM
L1 W7.0 x H4.5 x L7.4 mm3 10 uH CLF7045NIT-100M-D Inductor TDK
Cour1 3225 22 uF, X7R, 10 V GCM32ER71A226K Ceramic MURATA
Courtz 3225 22 uF, X7R, 10 V GCM32ER71A226K Ceramic MURATA
Cours - - - - -
Crs 1005 22 pF, COG, 50V GCM1555C1H220J Ceramic MURATA
Rrs1 1005 68 kQ, 1 %, 1/16 W MCRO1MZPF6802 Chip Resistor ROHM
Rrs2 1005 13kQ, 1%, 1/16 W MCRO1MZPF1302 Chip Resistor ROHM
Rrs3 1005 1kQ, 1%, 1/16 W MCRO1MZPF1001 Chip Resistor ROHM
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FFVr—2avhls — HF

(Ta=25°C)
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Figure 75. %1% vs HABRER Figure 76. ANER vs HABRER
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Figure 77. RIEE4EM
(Vin=12 V., lout=1.0A)

Figure 78. MODE ON/OFF 5%
(Vin=12V. loutr =50 mA)
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FFVr—2avhls — HF

(Ta=25°C)
ee———— ———
lout (1.0 A/div) lout (1.0 A/div)
T ! S SRR e

f

Vour (200 mV/div) ~offset 5V | ﬂmm%v)oﬁsewv

Time (1 ms/div)
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Figure 79. BHIGE 1 Figure 80. BLE 2
(Vn=12V. VmobE=5V. lout=0A ~ 2A) (VNn=12V, Vmope=0V. lout=0.1A ~ 2A)
Vin (5 V/div) | Vin (5 V/div) \\
l—'— — — ‘
Las Lad
& e r—————— oo v S ST rr——————— : offset 5V
Vour (500 mV/div) offset 5V Vour (1 V/div)
Time (200 ps div) Time (200 ps/div)
Figure 81. AAIGE 1 Figure 82. AAIG%E 2
(Vin=16V ~ 8V, lout=2A) (VNn=16V ~ 4V, lout=2A)
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FFVr—2avhls — HF

(Ta=25°C)
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Figure 85. 54/ v L¥alL—av Figure 86. O—FL¥alL— 3>
(lout=2A) (Vin=12V. VmopE=5V)
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FFIV5— avPla

Table 11. {1461 4

EHA His=s R
ANEE ViN 8V ~ 18V
HOEE Vourt 3.3V
R % fsw 400 kHz
HABRER lout Max 2.0 A
REEE Ta -40°C ~ +125°C
|mT T | Cast
BST
iVBAT NLwim i Vin o+—VIN Sw L . . Vour
| | . e [
DL L I e s e
SR Ee Er R . i oy iy
: : —,_— VREG = oo % []RFBZ
: : CREi—|: MODE [¢—— Viviope
| | GND FREQ_SEL [4—— VEReq seL
[ [ I R I i 1 I R e
== i B = = = = =
THype filter
Figure 87. &&[E&
Table 12. X414 #HmJ X k
No. Package Parameters Part Name (Series) Type Manufacturer
Cr1 3225 2.2 yF, X7R, 50 V GCM31CR71H225K Ceramic MURATA
Cris 3225 2.2 yF, X7R, 50 V GCM31CR71H225K Ceramic MURATA
LF1 W6.0 x H4.5 x L6.3 mm? 2.2 yH CLF6045NIT-2R2N-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 uF, 35 V UWD1V221MCL1GS Eég‘g;‘;{;‘f NICHICON
Cinz 3225 4.7 yF, X7R, 50 V GCM32ER71H475K Ceramic MURATA
Cint 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Crec 2012 1 uF, X7R, 16 V GCM21BR71C105K Ceramic MURATA
CesT 1005 0.1 yF, X7R, 50 V GCM155R71H104K Ceramic MURATA
Rrc 1005 10kQ, 1 %, 1/16 W MCRO01MZPF1002 Chip Resistor ROHM
L1 W7.0 x H4.5 x L7.4 mm3 10 yH CLF7045NIT-100M-D Inductor TDK
Cour1 3225 22 yF, X7R, 10 V GCM32ER71A226K Ceramic MURATA
Courtz 3225 22 yF, X7R, 10 V GCM32ER71A226K Ceramic MURATA
Cours 3225 22 yF, X7R, 10 V GCM32ER71A226K Ceramic MURATA
Crs 1005 22 pF, COG, 50 V GCM1555C1H220J Ceramic MURATA
Rrs1 1005 75kQ,1 %, 1/16 W MCRO1MZPF7502 Chip Resistor ROHM
Rrs2 1005 24 kQ, 1%, 1/16 W MCRO1MZPF2402 Chip Resistor ROHM
Rrs3 1005 1kQ, 1%, 1/16 W MCRO1MZPF1001 Chip Resistor ROHM
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FrVo—avhla — Hix
(Ta=25°C)
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Figure 88. 1% vs HABAWER Figure 89. ANER vs HABRER
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Figure 90. RE&E4FM Figure 91. MODE ON/OFF 5%
(Vin=12V, loutr=1.0A) (Vin=12 V. loutr =50 mA)
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FF)r—savhla — &HE
(Ta=25°C)
S P
lout (1.0 A/div) lour (1.0 A/div)
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"'"'""'"—""'5:"——-—"—- i
I
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Figure 92. BHIGE 1

Figure 93. BfEE 2
(Vin=12V. Vmobe=5V. lout=0A ~ 2A)

(Vin=12V., VmobE=0V. lout=0.1A ~ 2A)
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i +] ll ;
L |
L s {as
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Figure 94. AAIGE 1

Figure 95 A Q% 2
(Vin=16V ~ 8V, lour=2A)

(VN=16V ~ 4V, lout=2A)
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FFVr—2avhla — HiE
(Ta=25°C)
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Figure 96. HOEBE vs ANEE 1 Figure 97. HAEHE vs ANEIE 2
(Rroap = 165 Q) (RLoap = 1.65 Q)
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Figure 98. S/ L XalL—Y 3> Figure 99. A— KL ¥XalL—Y 3>
(lout=2A) (ViNn=12 V., VmopE=5V)
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ERERGRS 1 ~EEA

Battery Line

r ST
| Reverse Polarity
| Protection Diode

SEZL LT, EHEBRBHE S VEBRFIERELET,
TEI ILEF, SRDLC 74ILE2TY, —BMIZEERKAOTHAY T v yav T oy E#RALET,
RELGEEFMEEGOND-O EMI T4 LS ELTRIFGRFUZROICENTRETY, BH. B IALFEEHT L8
mILIAEEEEZ LTS,
TVS (Transient Voltage Suppressors) [FEHEREHR S A > O—RFEIZFERASINET, A—FF > TREOSFVLIRIL
X—ICHZ DDELNHD=H., — BBV F—F LA —FTEF+HRTT, TRREHELET,
WIERE S 1 +— F (Reverse Polarity Protection Diode) (&, /Ay T VR EDERFR > THICEHRL-EBORED-HIC
WEELBYET,

Table 13. EHFRMIES 1 >~ EEKER 5P

+

VIN

DC/DC Converter

Figure 100. EEEIRHIE S 1 >~ EIREHI

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
WRBHA—D—E
Table 14. ZE#HBEHHEA—H——F
Type Manufacturer URL
Electrolytic Capacitor NICHICON www.hichicon.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 2 v/\—Z DFREHIHE T PCB LA 7 FDREHIEIBERET ERRICERETY, BUGLA TV MEY ., BRICH
THORAUMBELEEBT LI ENTEET, TEICHEE DC/DC a0N—2DERBEBRERICLD /A1 XL RFBSED
AEERLEY,

THR® Loop1 IX. High Side Switch A% ON. Low Side Switch A% OFF BFfICa U /N\—Z [N B EFRERLTLET,

Vout

O GND

Figure 101. High Side Switch : ON., Low Side Switch : OFF B EFiZ
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Figure 102. High Side Switch : OFF, Low Side Switch : ON E D) EFZHE

Vout
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Figure 103. ERNDED. L4177 L L TOEEREFR
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PCB L4 7 FREHZDWVNT — &=
PCB LA 7™ BT AMICIE. UTFICHEFIEEHIEELTRILTIEEL,

1. VINSFDOAATHYTY2F5arTF oS VIN iGEFE PGND inFIx L CRERMHICHED L SICBEELTLIES
Lo 51201 pF (Cing) DAL TUH%E VIN IHFOEIERISEMT 52 L TERAK/ 1 XOERICHEZRIEBLE
E

2. IC, AAavToYy . HAAMVEF 04 HAa T o EEROR CRERICEREE L. £BmEDESEILE CE T
BEITILSICLTLESL,

3. ICOBEESN-RERICELEVEBIZTSHIYRIL—UERBELTLESL,

4. GNDHFIEEEST 52 FTPGND HFIE/NRT—RISVUFRERGYET, ChODHFIXICOEBENLTE
BLTLESW, RT—RT5IVRETESEEFELDETEFE DT SIOURTL—UITEHELTLESL,

5. VREG Ao >TUHIETE 51T VREG #ii¥. GND ifiF & PGND SHFITHEWMIEIZEE L T 230y, HREER

LA 79 MAIZRT &SI, VREG Ba VT UH(d VREG iFFOERIZEE L. IC DEATERET A2 EI28Y.,

GND ##F &R U PGND i#FI2xt L CREEM THERT S ENTEET,

T—rRA Sy THAVTF VY Cestld SWiFF & BSTIHFDEL ICEREL TL £&ELY,

7. RAYFUT /) —FEhoDESH/ A XER/NMRIZCT S0, SW IEFhoA U F U2 EFTOHREMEIEATRERYEL L.

SRSE/NNE —VEBIIBELUEICHIFLZNESIZLTLESLY,

AT UoHIRA VBB ENRT—RT SO FOELICTRBE LTS,
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