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B R m AR
o MINEIE : 40V~36.0V o HEHIEAR
o MIHEE (MERIRE) : 25V~120V o EHM (5%, TR, REEZL. ABS,
o MIHER - 1A EV /HEV / PHEV3:EE B2 41%)
o FBIf FHIERE : +1.5% o REFHRENRIERIR
o WE 91% o Pl AUFE IR
o FRHIAE - 2.2 MHz ($28!1g) o REFRARERIR
o ISARTHh A ETNEE Fsss = +6% (ELE{E) (B XR)
o WEERMRIPINEE 1.85 A (B2BIE) (EBKHH ) s
o MELEATHAE - 170°C (82BUE) (FMRE) CRESES
o IERRIRIFTNAE - Hiccup#z#ll. Latchiz#l e HTMSOP-8
* 100% A= R H TIE (4.0 mm x 2.9 mm x t0.8 mm (5 X 1&))
o WBENINEE : 5.8 ms (H28I{H) « HSNT-8(2030)
o RIEHIELIRE (UVLO): 3.35V (BLEUE) (M E) (3.0 mm x 2.0 mm x t0.5 mm (§&X1&))
o N, HIH KR AlEFARER RS
o TIEREEE : Ta = -40°C ~ +125°C
o 58 (Sn 100%). TEE
o TTHZ45 Vihta%;
o FFAAEC-Q100%7 "

. FHESREREKR.

B E RN U ES
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1uF 10 uF )
" H Reez LT S-19914 Series
0 1 L 1111l 1 1111
15 kQ 0.1 1 10 100 1000
= lout [MmA]

EEHARAT 1



FHA. TIEEE125°C, 36 VEIA. 1 ABKEMI, [&E. FLE#DC-DCHEHIZE

Rev.1.3 oo

S-19914A/19914B/19915A/19915B £ %1
m EE
1. S-19914&7%| (PWMiTHl)
VINl
ViN Cn {EgEm > FRIESR I
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B 4 AEC-Q100%74

KICFHFAAEC-Q100tREREEER.
BXRAEC-Q100tREREHEMIRIEE, BEREREKER.

B FRE SRR
1. @A
S$1991x x A - xxxx U 7
IMRIRIE
U: F45 (Sn 100%), FpaE
FHEEBFRFNICH B 2 AR
S8T1: HTMSOP-8. &/ &
A8T1: HSNT-8(2030), sz
T1EEE
A: Ta = -40°C ~ +125°C
FEER R
A B
EHAR
4: PWMizi]
5: PWM / PFM {13355
1. FEBRETE.
*2. BESHE "2. @R
2. FRAEB-
=1
FrEmERY THINE TG R IRIFTNAE
A 2.2 MHz Hiccup$z il
B 2.2 MHz Latchiz il
3. %
Fz2 HEEKSH
HEZ SMERTE E5E iR R
HTMSOP-8 FP008-A-P-SD FP008-A-C-SD FP008-A-R-SD FP008-A-L-SD
HSNT-8(2030) PP008-A-P-SD PP008-A-C-SD PP008-A-R-SD PP008-A-L-SD
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m 5|EHESIE
1. HTMSOP-8
=3
Top view HLS s R
- - g 1 VIN B iR im
2 o 7 2 FB iR
3 o 6 3 EN fEaEmT (BhA "H")
4 = = 5 4 NC2 TR
5 NC"2 JiEE
Bottom view 6 VREG™ PR B R i F
7 VSS GNDiHF
8 5 -] 8 swW 5 EREL AR BB R T
6 ™ 3
5 ™ \\ (o 4
N\
*
=3

“. ERBERBONRAEMARSERERE, FHEAIZEAGND.
BIEAEERERER.

*2. NCRRATERSFHRS. L, ATLLSVINGFEHVSSinFi&EE.

*3.  JTIRESMERIG L S BRI

2. HSNT-8(2030)

=4
Top view SIS ne iR
1o 8 1 VIN iR ¥
2 FB RiguF
4 5 3 EN FEEIRF (B "H")
4 NC"2 FTEE
Bottom view 5 NC™2 ToiEE
8 1 6 VREG™? P ERE R i F
E g 7 VSS GNDi#F
556 L }\4 8 SW SNERER BLESE IR IR T

. ERERBSNREMARSEREE, FREMIZREAGND.
BIETAEERERER.

*2. NCRRATESFAMRES. L, ATLLSVINGGFEVSSiEFiEiZ.

*3.  RIRESMERHIL SRR -
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B xR AHEE

&5
(FRFFERERB LS - Ta = +25°C, Vss =0 V)
I E s Ha 3t i AEEE s
VIN#HF B E ViN Vss — 0.3 ~ Vss + 45 \Y
ENiwmFH £ VEN Vss — 0.3 ~ Vss + 45 \Y
FBimFHE VEB Vss — 0.3 ~ VreG + 0.3<Vss + 6.0 vV
VREGi#H 8 E VREG Vss — 0.3 ~ViN+0.3<Vss+6.0 \Y;
o Vss—2 ~VIN+2<Vss +45 (<20 ns

SWiRF R E Vsw Vss — 0.3 ~ Vin + 0.3<vs(s + 45 ) v
HRRE T —40 ~ +150 °C
TERERE Topr —40 ~+125 °C
RFmE Tstg —40 ~ +150 °C

AR SBNRAREERELRLERIZFG TR IEBINGEE. F—BIEEE, FAUENR~mSILFImEHY

55 .
AR PHE
%6

s s 1% s/ME | BEVE | RKE | B

Board A — 159 — °C/W

Board B — 113 — °C/W

HTMSOP-8 Board C - 39 - °C/W

Board D — 40 — °C/W

+ 75 TR 34 pE M Board E - 30 - °C/wW

EEIME A 0ua Board A ~ 181 ~ SC/W

Board B — 135 — °C/W

HSNT-8(2030) Board C — 40 - °C/IW

Board D — 42 — °C/W

Board E — 32 — °C/W

. SWEIFE ;. EIEIJEDEC STANDARD JESD51-2A%RE

£ XTFi¥18, 1527 "W Power Dissipation" #1 "Test Board".
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B BSEMH
=7
(BR4FRRERB SN : Vin= 12V, Tj = —40°C ~ +125°C)
I s 3 BAME | BBE | RAE | B

TIEREMANERE ViN - 4.0 - 36.0 \Y
IREREHEFEER R Isss VEn=0V - 0 5 uA

- . S-19914 &% - 175 260 uA

IR EFE R =1.

%% Tlﬁ%%EE,/}IL |SS VFB 1 oV S—19915§§|J _ 68 120 HA
UVLO# MR Vuvo- | VREGiHFHE 3.1 3.35 3.6 \%
UVLOfRERHE & Vuvos | VREGIHFHE 3.2 3.45 3.7 V
FBim FHE Vrs - 0.788 0.8 0.812 V
3% S fosc - 1.98 2.2 242 | MHz
5 /\ONE}/E] ton_miN - - 60 - ns
RHIMRIT AR Fsss — — +6 — %
BAOEERY MaxDuty - 100 — - %
BB E R E tssw B|VourFth EF 9 1EAYBFIE], Crec = 1 UF 0.30 0.58 0.90 ms
R B EhATE] tss MVesFHiE EF2IAE]90% Hg Lk BYET (8] 3.0 5.8 8.5 ms
S IIZEMOS FET
gggéi Rurer | lsw = 50 mA - 040 | 092 | @
{EMIEHIIEMOS FET
SiEmE RireT Isw = -50 mA - 0.20 0.48 Q
=MiKThE=EMOS FET
SR B 57 IHsw Vin=36.0V,Ven=0V,Vsw=0V - 0.01 4 uA
{KMIEHIHEMOS FET _ _ ]
SHEEL ILsw ViNn=36.0V,Ven=0V, Vsw=36.0V - 0.01 6 A
PREER 7 lLim - 1.6 1.85 2.1 A
B AR E Tsp tERE - 170 - °C
BB EAEREE Tsr EEBE - 150 - °C
SHEAMAEE VsH ENiHF 2.0 - - \%
RN E VsL ENifmF - - 0.8 V
=B AMARR IsH ENifF, Ven=2.0V - - 1 uA
RN R IsL ENifF, Ven=0V -0.5 — 0.5 uA
FB# FH A IFs FBifF, Ves = 1.0 V -0.06 — 0.06 uA
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m T{EiEA

1. ITEHRE

S-19914/19915 R FIK A RERITH . BELLERASNIHINEMOS FETHHERM ERHFAMEEHER R IRESHM
REMASHHLES, BESWIHFHAZS AL, RERAFNRLES, BIWRNH IR, AI#EVrer5FB
wmFEBE (Vrs) HERIEFHNE.

2. PMWiZHl (S-19914F71)

S-19914 RSB PWMIEH] (BkopiRE L EES]), FAEAFERNANNE, WA RFIRAREE.

3. PWM/PFMJ#fEHl (S-19915271)

S-19915 R %@ T F2 3 B R AT B &I PWMIRHIFIPEMIE S (B SR IIEH]). B AHFHEFEPFMITE], RIEAE
HRBGT o, ELinGl B REFRER, REBRAHMNEER. PFMIEFHIR, RANBRSEMNIEERR, EICASEIR
ERT180 mA (B2RI(HE). oh, BT ARABIRFRIPWM / PFMEIHRE AR, AT LR /NPFMIZEHIBFVourth & 4 FISUR B E .

4. E/|\ONE}[g)
HRIESAE R FTSWimFRIONRTE (ton) AR A TERITE.

ton = Vour 1
ON= "Vin * Tosc

V|N$IF:_\ VourB &S, tonT/h. &4 ton> B/ NONBTE] (ton_min) TERFERAEMH. ton IR KEIRIEE RS, B
e ViINe VouTHIE M AL, 7380 ns. ton<<ton minBT, EEFELSARINET, BFELIERKOAR, VourhISURBEE (AVout) B
ARESIEM. FI, S-19914/19915RFNFEL GLEARTSET, AL EHBERARBIER (luv) BRIESEM. FEXMR
B AR T# TR 2 BEN .

5. 100%5E=Z¥TE

SMIKTIEMOS FETAILA#IT100% S = R T/E. BMEMA B ERRRERERH S B EEUTR, B & Esn
IHINZEEMOS FETER "ON", thAIxffasift e, Rt mER, AaABERERFEERIFHWERERMNSN
ImIEMOS FETEI’J—rlEEEBHﬁﬁ%ItE’JEEEFﬂEHﬁ%ﬁZFE’J BE

6. XEBIEINEE (UVLO)

S-19914/19915F& %1 7 B LE 7£ 35218 e iR B A0 S B AR 75 LA % BB E iR EL FE ROBSR [B1 PR T S BUCHTIR T4E, ME TUVLOE
B, ERMHUVLORE, SMHIIZEMOS FETAHRMIKIIZEMOS FETE AOFF, SWinFiA "High-Z2'. &Lk, =
W TE. B, —BRMHUVLORE, REERSWEL. HSUVLORSHEMERBshheESFEIIE.
BR, HAMERNDESEIE, TRTERRS, SIEEE.

B, ATHEERMANRELXEREEMSHMIRI G, RETHERE.
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7. ENimF
AREIERBHTRTIE. BENSTRER 'L, 2ELQESMHINEMOS FETENNRBRKIMETE, MM
IR . FEMENHTR, H5VINGTFEE. ENBTFENDIFR ERETR TR, BRERSEZHRS
TR, ENSTROMEMESHTR, MAEETHARSE. XTENSTOMABE, B2 "0 SHEENE (AL
BE) B 3.1 SRAMARE () - ENSFRE (Ven)'.

=8
ENi%F &R FR % Vout
"H" B (BEITE) —E{E"
"L T3 (FFH) THiE|Vss™?

. RIEMEEEZEBM (Rre1fRre2) HITIRE TIEFMIEHN—EE.
*2. WRIFWMBHEEEEEME (Ree1FIRre2) URAEHNZEMH THRIEVss.

EN F—4EE

Clamp
circuit

74'7 777

%5

8. MBUIKATHEE

S-19914/19915& %A T Bi L E & #A M 5 A = REVEEIR, NE THREEABRR. HERRE LAR170°C (BEIE)
B, AEEARBRTARMRE, T IEFELE, S4ESEETHEE150°C (H#MEME) B, AEFBERT MR
A, BRI EEFHFIE.

BHFICH B B X AMSBABKFAEET AR, MRIESEEL, WiBBEE (Vour) Wiz TH. Eit, IC
HNESAXAZREE, BEEHREZIERK. ICHEERRE, ABKHEBTABBRE, YIRIIEEFHFE, BEE, IC
B—REEBELANIER. XMIENRRELER, SFEVourhER T MEKRRK. MRFELEXWHIK, WA
A SH RN ETEAENMIEMTRG, S5TE. BERIEXIMINE, REBENHTFIEA "L, FESEEE (lour),
RENIBEFRINEST D, REBEEKEBMERERELYIETEMNELESRESE.

=9
B I B Vour
k& : 150°C (B2 AI(E)" —EE"?
M 170°C (2 EE) THhZVss™

. #HRRE
*2. IRFEWMEEBEESEEE (Rre1FRre2) HITHRE TIERMEHN—EE.
*3. IRFMEEBEESEEE (Rre1FRre2) URGEMNEZEMH THEIVss.
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9. IHBRFIPINEE
T ERRIPERNBENREN T LEICE T i L& BRI RME 2R HRMIR, BT BIREASMHRINER
MOS FETHIREFRIFEI T E R R AR
MRRNSMIHINEMOS FETHER K TFRETIRFIER (Ilum), SMERIIZEMOS FETHE#H XH. B T—MIH#EHA,
EMEHINEMOS FETIEWITH, MREREMNATRETRFER (uv), SMEHINEMOS FETE#H B X XMH, t—
EBRMNTIEEHREHIT.
MRFANSMIFHINEMOS FETHIER /N TFHZETFIum, S-19914/19915RFIF IR E B E TIE.
BB B R R KT, ARIBIT BRIRIPER IS VIE IRATE], IuvBE RSB TR LFA. FRRE MBS, H2
ViNFIVouTHI BB [ E ZER AR, £BLXEXMIMKRAHEIE.

10. 3MEFRITIRINEE

SRR IRINEE 2FBiE FHE (Vrs)<0.7 V (BaBUE) B, EVrefliRHIAE (fosc) RELHIZERRITNEE.
EFFFER "1, ERERIPTIEE".

S-19914 R FIRISHRITIRINEE, BEIFHIRER T XTH.
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11. ERFRIPTIEE
11.1 HiccupiEhl

S-19914/19915 R FIHARI A E T Hiccup=HI BV S B R IP TH&E
chcuphﬁllzsélICh/P‘UH:'afIESZ%/ﬁﬁ'ﬁFJJ:f)]ﬁIVEF mﬂﬁiﬂz RBEHMEPNSR.
11. 1.1 SRS HERRR

<1> MTEER

<2> #MEFBIRFEE (Ves)<0.7 V (HEME) /5, SHARIFIRINAEESRL

<$~&WﬁVm<05V( ARI{E)

<4> 2330.3ms

6>%¢wﬁlﬁ(mmum@ﬁ)%ﬂ)

<6> SHFRESHEER

<7> ICEHE®I, KEshhEEFEIIE

LR, REENIMBMAATHITEFNBIINEMES
<8> #335.8 ms (82F!{H) f5, VreikE|0.72 V (HLEUHE)

<> PURAES 27§73 <6> BE R

_Y_

o)
(3]
>
=
i
Jm

PPy
03 ms (EHE) 121 ms (ARME) 15,8 ms (ARME)
<3> <5> <7>

*1. ERLEERVER
&6
11.1. 2 FHIRESIFER
<1> ¥MTEER
<2> #WMEVe<0.7 V (BEME) &, SAERITIRINEEER
<3> #MHVe<<0.5V (BLEI(E)
<4> £3530.3 ms
<5> ZEIEEIHTAE (21 ms (B2EY(E) HA[E)
<6> ICEHBEI, REHNEEFIRTIE
<7> £348.6 ms (HAAE) 7, SHIRSEFEMNEE<>LUIRHNIE

<1> JORAES 2V |

1. BRRERAER

&7
10 ey SE= NN
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11.2 Latchiz$l
S-19914/19915 R FIHBRA E T LatchiZHl 95 BE R I INRE
Latchiz# 245 1CHM T BRI R TIER, RiFLatchRFSHIA R
<1> NI HBR
<2> KiMEVe<0.7 V (HEME) 5, SHRTIENAEEN
<3> #iMHEVes<0.5V (HEI1E)
<4> #£330.3 ms
<5> {ZILRTIE

N

v
5
b=
puud
%
Gt

1. EERASSHYEIR
H4, EUATHEHE TLatchikKSEHE L.

o UVLOA B
° ENﬁ#‘Iﬁ%}‘A IIHII #xqu llLll HTJ.

ey SE= NN 11
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12. FfmESRERNIHEE

S-19914/19915 & 5N E T R E BRI /B B B

BEEHSHEIR, FMEHEBEE (Vour) HRBEHEETHIREST, REZACHRBEARS @ERERST) TEHM
RERNKBIEEN, ERENEETBIFBHTFEE (Vee) #iE, YIHIETIEELE, TTHREFBVourRE. HREHHEE
#8id T Ves, I TAEEFHLE, Vours EHZBIMIEBEREE (Vouts)). ik, #FREIVour A S FERTIA I Vout(s)o
RETRENRBHEBETIRTEFER, BEERNFHNEMOS FETHKRBHET, BRERAXERMSHIC
WA . BRENKENEBAETRTIEFGR, FTLUBFRERRRIFIC, HFESSHITHABEEHNEBEIRZIT.

S-19914/19915 & 5 Al i@ id 3K /8 R B 1 VouTiE 18 LA EIVout(s).
ATRBIIER, AT e AR A R Voutha g4

ENSHFM "L" TH "H" BT
UVLO T {ERERRAT™

A ) TR RR RS
b5l =RE ]

. LR, BREEIFSAENS R AR .

SENsRFHN "H', EEIRBENFRFITE (tssw) = 0.58 ms (HEME) /7, REFNEBFHELIE. HBHETE (tss) &

E795.8 ms (#EUE),
N
SFEtE BN E 5026 i
(tssw) (tss) BEHIE

Y.

A

» <
»—ie

|
VENJ

Vour

&9

13. HWEREIE (Vres)

ICRIERHI AR BB BELAVREGIR FRIE (Vreo) AHRIFHITIIE. ATREZABEIR, FEALAVREGHFMVSSIHFZ
BEE1 WFHMEERER. AT SIRER, EEBZEAFREREAICHMIL. 5, EZEVREGH F L&
CrecASMYSMET R TR E

12 ey SE= NN
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14. SRS REThRE

AT RO ESIEEFNMEIRE, S-19914/19915RFIAE TH SRR & £ B . EPWMI{ERT, I 3RBTeh& 4 BB %@ T
BIEER BERENNT, KIGEESENMENIZFIEE. LUIRHINE (fosc) AT, EIRFINRLTIFAE (Fsss) =
+6% (B EE) HSEEMR, S-19914/19915RFESNRE = ARH T . THAEIA320 / fosc sec (BLHIE).

————————————————————————————————————— fosc + 6% typ.

Oscillation

Frequency i
i
| oo ¥ fosc
] .
I 320/fosc sectyp. |
10

ey SE= NN 13
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B FRERRK

—VinZ

—CIN

VIN

EN

FB

VSS

SW

VREG

g

Cout
q

E11

Vout

RFB1

RrB2

AR EREREN#SE, ATMEARELENKE. HEHITRSNTFNEN £, REIREABRENSH.

14
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B SMETTRFRIEE

FIMRTUR M EFENMRIOFAT, SEFETHMFWRI ~ RI5HTR.
EEMABER (Cn) MLEAER (Cour). NEBEIRRERRR (Crec) B, NEREETTE. BABRHDCRESRT.

#10
Vour CiN Cour Ces CREG L ReB1 ReB2
25V 4.7 uF 10 uF 33 pF 1 uF 2.2,3.3 uH 31.9 kQ 15 kQ
3.3V 4.7 uF 10 uF 33 pF 1 uF 2.2,3.3 uH 46.9 kQ 15 kQ
50V 4.7 uF 10 uF 33 pF 1 uF 3.3,4.7 uH 84 kQ 16 kQ
12.0V 4.7 uF 10 uF 33 pF 1 uF 4.7,6.8 uH 210 kQ 15 kQ

F11 HEFHERH (Cn) —58

I S BHEE | ME Rt (LxW x H)
TDK Corporation CGA4J1X7R1H475K125AC | 4.7 uF 50V | 2.0 mm x 1.25 mm x 1.25 mm
TDK Corporation CGA5L3X7R1H475K160AB | 4.7 uF 50V | 3.2mmx1.6 mmx 1.6 mm
Murata Manufacturing Co., Ltd. | GCM31CC71H475KA03 4.7 uF 50V | 3.2mmx1.6 mm x 1.6 mm

+*12 HEFBBH] (Cour) —K

IS B BHEE | ME R~ (LxW xH)
TDK Corporation CGA4J3X7S1A106K125AB 10 uF 10V [ 2.0 mm x1.25 mm x 1.25 mm
TDK Corporation CGA5L1X7R1C106K160AC 10 uF 16V [ 3.2mmx1.6 mm x 1.6 mm
TDK Corporation CGA4J1X7S1E106K125AC 10 uF 25V | 2.0 mm x1.25 mm x 1.25 mm
Murata Manufacturing Co., Ltd. | GCM188D70J106ME36 10 uF 6.3V [ 1.6 mm x 0.8 mm x 0.8 mm

F13 EFHBEH (Crs) —I
R = HAS it & Rt (LxW xH)
TDK Corporation CGA1A2C0G1H330J030BA 33 pF 50 V 0.6 mm x 0.3 mm x 0.3 mm

F14 HEFHEERH (Crec) —&

I S HEE | mE R~ (LxW xH)
TDK Corporation CGA3E1X7R1C105K080AC 1 uF 16V | 1.6 mmx0.8 mm x 0.8 mm
Murata Manufacturing Co., Ltd. | GCM155C71A105KE38 1 uF 10V | 1.0 mm x 0.5 mm x 0.5 mm

F15 HWFBRF (L) —K

R RS FRE it & R~ (LxWxH)
TDK Corporation TFM252012ALVA2R2MTAA 2.2 uH 40V | 25 mm x 2.0 mm x 1.2 mm
TDK Corporation CLF5030NIT-2R2N-D 2.2 uH - 5.0 mm x 5.3 mm x 2.7 mm
TDK Corporation TFM322512ALVA3SR3MTAA 3.3 uH 40V [ 3.2mmx2.5mmx1.2mm
TDK Corporation CLF5030NIT-3R3N-D 3.3 uH - 5.0 mm x 5.3 mm x 2.7 mm
TDK Corporation CLF5030NIT-4R7N-D 4.7 uH — 5.0 mm x 5.3 mm x 2.7 mm
TDK Corporation CLF6045NIT-6R8N-D 6.8 uH — 6.3 mm x 6.0 mm x 4.5 mm
Wiirth Elektronik GmbH & Co. KG | 74438356022HT 2.2 uH — 4.1 mmx4.1 mmx2.1mm
Wiirth Elektronik GmbH & Co. KG | 74438356033HT 3.3 uH — 4.1 mmx4.1mmx21mm
Wiirth Elektronik GmbH & Co. KG | 74438356047HT 4.7 uH — 4.1 mmx4.1mmx21mm
TAIYO YUDEN CO.,LTD. EST0645T4R7NDGA 4.7 uH — 6.3 mm x 6.0 mm x 4.8 mm
TAIYO YUDEN CO.,LTD. EST0645T6R8NDGA 6.8 uH — 6.3 mm x 6.0 mm x 4.8 mm
MinebeaMitsumi Inc. C5-K3LGA™ 4.7 uH — 5.6 mm x 5.6 mm x 3.0 mm
MinebeaMitsumi Inc. C5-K3LGA™ 6.8 uH - 5.6 mm x 5.6 mm x 3.0 mm

*1. AR ¥F150°C

EEHARAT 15



EH A, TIEEE125°C, 36 Vi, 1 ABKEMI, F&E. EZHERDC-DCITHIE
S-19914A/19914B/19915A/19915B &% Rev.1.3 00

1. HMIANEZESR (Cw)

CnATSIMICHRETE. ABMNFIRREEPLENSCKBRE. VRREFENWR. HEFEERL7 WFRUERRERS
o

2. iHEBZEEF (Cour)

CouTH T EEMERBEE. Vourh AERSURBEE (AVour) 5CoutEREE. EIFESRIEE/INHIEFEAT, HIRESEIRNART
FIAVour AT LB LA TER T E.

AlL

AVour = 8 x fosc x Cout

5N, CourA T EMRIRFHEIRE, HERMATHFTI0 uFRMERRSE. B, MREFRANEREN, B3
FH BRI RIPTIREF I8 LA, BARESIERHAR, B, CourHB B EIFIERE NTFHFT200 uF,

3. EHEEER (L)

ATMFERERITFIE AN NERIRS, FEEFREENL. FERICRIAIFHEAME, IRIEVourikF2.2 uH ~ 6.8 uH
B R RS -

IEFELE, HEERITER. B TENERRARRRF SBR[ LTHSIOFRE, BEBERIENE,
B HES| & B AR RS BUCHK KT
BRESE AR RN B RSBRNGURER (Al EEBR (), BEUTERITE. 5%l BRSRNEITFER.

AlL = Vout X (Vin — Vour)
L fosc x L x VIN

I = lour + 2
PK = IOUT 2

VourEf2 i Z Vss FHIER S T L ERRB RSB FITEREN, FERESITFRTAWWHEKE, BIXFHFT2.1 A
RIS .

4. AMERFREBLEET (Crec)
Crec A TFREICHEBEIR (Vrec =4.5V (BBIH)) T1E. HEFEHR1 uFRIBAERARS,

16 ey SE= NN
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AR

5. MHEBEIRERME (Rre1, Rre2). HAFMEABRZESE (Crs)
Vouri®iZRre1. Rre2AJLLUE B AEERME. VourlBIZXAVes = 0.8 V (BRE), ATAMUTERKE. WREKRrs1.
Rre2f91E, NIFBIHnFRGZEIFFHNEMN, Si1HIE. ReeEFENISKQESR.,

Vour = (Ree1 + Ree2) o

Rrs2

SRee1 H I EZMNCre, ERATHEMAAMERIBEEE. BIEMAReFMCBRET R (BAKRE), FTLUEXRIRFEMELR
EFECrelt, HEEUTER. I, BFEIMHONAEBEPHITRIEFNERESH.

B, BEUTERKREZSHNE ().

1 VFB
Cout * Vour

fz =3.94 x

REFRr1 ML EER P RENLZARNUATER, HECHHE.

1

Cre = 2 X TX RrB1 X fz

—RME, DC-DCIEHIRATREMEFIMETHRUHNTRLERS. OSREFEER, HAESIRAE R B
TRV, MIATSSIERE.

EEHARAT 17
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B EiRh /SR
HEITS-19914/19915RBUMBEIRA BRS, &1 B T EEA.

ER 24§ CNEL B 7EVINIGK FFVSSifh FRIMIE . LB BCiNG

1R %% Creclit & £ VREGHE T F1VSSifh T HIMHE o

Ciny CreciEREAESICHREINREE. MREMEAFLER, WLZHALNEREW, £IEEETRE.
EREBLEFBIRFHH L. FBIRFHNFLERTEA W RSFIIR IR RAEMRE.
ATBEARENTLE, BEESWIKFHEFRER, KEFBKT.

BEREFBGNDRAREBER.

ATREFETELHR, BXGNDIRXECERIATL -

SWik FRHRLSRANBRAWNER. ATEFERIEMMHIRER/ ML, BN EESWIR TR HLER,
EHERESWiRF — L — Cour — VSSIH FRIIREE L. XXM TRUBMHBEER B .
ETEEICH T HHITSWIRFRIER LK.

CINxxxCOUT

B3R 9.0 mm x 4.1 mm = 36.9 mm?2

E12 SEZERHEN

HR ERERENESE, AMMEARETENEKE. BERTESNITNEM E, BRESPRNAEEAOER.

18 EEHARATE
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B EEEI
o JMEME RS, HARZEREREAICHHE, HiFH{TH SiEH.,
RIEEFE. B, EHRBEBRARSRANATER. XLEKSEER

o B TDC-DCIZHIRFHIC, SFERBANSUKREMRIEERE
ERAMNKE . BEFURBREANARMZRRAMZIE. Eik, &IHEHEELIRA N A B EH#HITRSRITEN.
o VINIZF - VSSimFEFEZNEARNA7 WFRRARRAFZEERR. EAREICAMMEIRIRELE, ARt IRT

TERNTREME . BN E BE AR R R AEICHIA.

o KICERERFERIPEE, BEETEXICHINED(RIFE BT XFE.
o KICHATIRERZERPIRT. HRFHARM~ERAER. RITEHEELPRA N A BB E#HITFR BTN .

o ERAANTMICE~F @Y, NEHERmPIZICHER /AR~ M, HE SO EXNSEARIC~RENFIR

REEFMMUHE, KRBRFARBENLRE.

EEHARAT
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B BEEFMERE (REHE)

1. EEWMBEKERFERFMERA (Ta=+25°C)
1.1 BRERHEFEER (Iss) - MABRE (Vi)

1.1.1 S-19914%7%| 1.1.2 S-19915&%|
250 150
225 125
T 200 g 100
§1B 7 2 75
= 150 - 50
125 25
100 0
4 12 20 28 36 4 12 20 28 36
VIN [V] VIN [V]
1.2 KEREEEFERR (Isss) - BABE (Vin) 1.3 FBImTHE (Vrs) - MABE (Vin)
100 0.810
_ 8 0.805
2 60 S
» ©0.800
2 40 >
20 0.795
0 0.790
4 12 20 28 36 4 12 20 28 36
VIN[V] ViN[V]
1.4 IEHMZE (fosc) - MINERIE (Vin) 1.5 #RHMETIFFE (Fsss) - MABRE (Vin)
2.4 10
8
oy 2.3 -
2 6
Z 22 2
Lo
2.1 5
2.0 0
4 12 20 28 36 4 12 20 28 36
ViN [V] ViN[V]
1.6 IRBHNSHEE (tssw)— MNEE (Vin) 1.7 BRBRIEE (tss) - MINEBE (Vin)
1.0 10
0.8 8
E 06 A
g 04 8 4
0.2 2
0.0 0
4 12 20 28 36 4 12 20 28 36
VIN [V] Vi [V]

20 ey SE= NN
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1.8 BEMiKIIEMOS FETSIERHM (Rurer) - HNEE (Vin) 1.9 {K{WigThZEMOS FETSEERM (Rirer) - MAERE (ViN)

2.0 1.0
_ 15 _ 08
= S o6
b 10 m
e g 04

05 k 02

0.0 0.0

4 12 20 28 36 4 12 20 28 36
ViN [V] ViN [V]

-

10 SMSEIHEMOS FETHIRER (Insw) — MABE (Vin) 1. 11 ERSETIEMOS FETHRRA (Isw) — MAHEE (Viv)

100 1000

80 800

Z 60 < 600
= =

2 40 % 400

20 200

0 0

4 12 20 28 36 4 12 20 28 36
ViN [V] VIN [V]

—

.12 BREJERSRE (lum) —3AERE (Vin)

2.1
2.0
< 19
=
= 18
1.7
1.6
4 12 20 28 36
ViN [V]
1.13 SHEAMABRE (Vsh) -HMABE (Vin) 1.14 {RBAANEE (Vsi) - BWABRE (Vi)
3.0 3.0
2.5 2.5
S 2.0 S 2.0
z 15 a2 15
10 = 10
0.5 0.5
0.0 0.0
4 12 20 28 36 4 12 20 28 36
VIN [V] VIN [V]

ey SE= NN 21
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2. XEMBREHMS (Ta=-40°C ~ +125°C)
2.1 BRIERTHEEER (Iss) - BE (Ta)

2.1.1 S-19914%3%] 2.1.2 S-19915%3%
Vin=12V Vin=12V
250 150
220 120
< <
%1% ] — % 90
3 160 3 60
130 30
100 0
40-25 0 25 50 75 100 125 40-25 0 25 50 75 100 125
Ta[°C] Ta[°C]
2.2 {KERRHHIEEFR (Isss) - BB (Ta) 2.3 FBIRFHIE (Vrs) - iBE (Ta)
Vin=12V Vin=12V
120 0.810
100
_ 0.805
ﬁ ig / Eo.soo —
2 / 0.795
0 — 0.790
40-25 0 25 50 75 100 125 40-25 0 25 50 75 100 125
Ta[°C] Ta[°C]
2.4 IRHMFE (fosc) - EE (Ta) 2.5 EHMELTIEFE (Fsss) - BE (Ta)
ViNn=12V ViNn=12V
2.4 10
8
o 2.3 -
[ 6
2 22 2
Lo«
2.1 5
2.0 0
40-25 0 25 50 75 100 125 40-25 0 25 50 75 100 125
Ta[°C] Ta[°C]
2.6 UVLOMMEBFE (Vuvio)-imfE (Ta) 2.7 UVLOFERREBIE (Vuvio:)—iRE (Ta)
3.6 3.6
— 35 — 35
= =
S 34 S 34
3 3
> >
3.3 3.3
3.2 3.2
40-25 0 25 50 75 100 125 40-25 0 25 50 75 100 125
Ta[°C] Ta[°C]

22
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2.8 RBEIEEATAE (tssw) - iRE (Ta)

tssw [ms]

2.10 EMKRHEMOS FETSEEM (Rurer) - iR (Ta)

RHreT [Q]

N

IHsw [nA]

N

Ium [A]

2.9 HBIAIE (tss) - iRE (Ta)
Vin=12V

Vin=12V
1.0 10
0.8 8
0.6 ] 2 6
0.4 8 4
0.2 2
0.0 0
-40-25 O 25 50 75 100 125 40 -25
Ta [°C]

0

25 50 75 100 125

Ta[°C]

2.1 {RMIETHEMOS FETSHERME (Rurer) - iREE (Ta)

2.0 1.0
1.6 0.8
s}
1.2 - = 0.6 -
ViN=4V VIN/ 12V E ViN=4V VIN/ 12V
0.8 +— / & 0.4 \
04 \ [ 1= . \ /
0.0 F 0.0
-40-25 0 25 50 75 100 125 -40-25 0 25 50 75 100 125
Ta[°C] Ta[°C]
.12 EMIEEMOS FETHERER (Insw) — BB (Ta) 2.13 {KMHTHEMOS FETHEREFR (Isw) - BE (Ta)
Vin=12V Vin=12V
200 200
150 _ 150
<
k=)
100 = 100
&
50 50
/ _/
0 4:’/ 0 ——
-40-25 0 25 50 75 100 125 -40-25 0 25 50 75 100 125
Ta[°C] Ta[°C]
.14 BREIEESR (lum) - RE (Ta)
Vin=12V
2.1
2.0
1.9 -
\\
1.8
1.7
1.6
-40-25 0 25 50 75 100 125
Ta[°C]
EEBARATE
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2.15 BHMANBE (Vsn) - iRE (Ta) 2.16 {EKEBAMANBE (Vsi)-RE (Ta)
Vin=12V Vin=12V
3.0 3.0
25 25
5 15 2 15
10 ~ 10
0.5 0.5
0.0 0.0
4025 0 25 50 75 100 125 4025 0 25 50 75 100 125
Ta [°C] Ta [°C]
3. ENigF4514fl (Ta =+25°C)
3.1 SEAANET (Isn) - ENSGFERE (Ven)
60
45
<
> //
15 /'/
0 —
0 6 12 18 24 30 36
VEN [V]
4. iFiENE R 4T R
"4, TEWREHERE" , AT HRI6ETRMIMETSEG.
#16
JLER 1 S IR RS
Bk ES 3.3 uH TDK Corporation TFM322512ALVA3R3MTAA
WANBERH 4.7 uF TDK Corporation CGA5L3X7R1H475K160AB
Wi R R 10 uF TDK Corporation CGA5L1X7R1C106K160AC
4.1 HJRIEE (Vour=5.0V,ViNn=Ven=0V — 12V, Ta = +25°C)
4.1.1 lout=1mA 4.1.2 lout=1A
20 16 20 16
10 12 10 12
= S S
% 0 VIN 8 E‘ E‘ 0 VIN 8 E‘
> -10 /’ 4 g > -10 /, 4 S
-20 ~ 0 -20 ] 0
Vour Vour
-30 -4 -30 -4
0 5 10 15 20 0 5 10 15 20
Time [ms] Time [ms]
24 EEHBRAT
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4.2 ENSmFEEmMBFY (Vour=5.0V,ViNn=12V,Ven=0V — 2V, Ta = +25°C)

4.2.1 lout=1mA 4.2.2 lout=1A
3 25 3
2 20 2
S 1 15 S s 1
E 0 VEN 10 'é E 0 VEN
-1 — 5 = -1 —
-2 ] 0 ) —]
Vour Vour
-3 -5 -3
0 5 10 15 20 0 5 10 15 20
Time [ms] Time [ms]
4.3 BEBETT) (Vour=5.0V,Ven=12V - 16 V- 12V, Ta = +25°C)
4.3.1 lout=1mA 4.3.2 lout=1A
18 0.08 18
15 0.06 15
S 12 004 = S 12
z VIN 5 z VIN
> 9 0.02 >O > 9 A
A
6 0.00 6
Vout v Vour v
3 -0.02 3
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Time [ms] Time [ms]
4.4 HiEHTE) (Vour = 5.0V, Ta = +25°C)
4.4.1 lout=10 mA — 400 mA —» 10 mA 4.4.2 lout=10 mA — 1000 mA —» 10 mA
1200 1.0 1200
800 0.8 800
< 400 06 = < 400
£ | ‘ 04 & £
5 lout T E 5 lout
2 _400 02 2 2 400
[\
-800 v A 0.0 -800
Vour Vour V
-1200 -0.2 -1200
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Time [ms] Time [ms]
EEEFRAT

o
Vour [V]

0.08
0.06
0.04
0.02

Vour [V]

0.00
-0.02

1.0
0.8
0.6
0.4
0.2
0.0
-0.2

VouTac) [V]
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B SEHIE
£ "W BERE" P, ERTWRITHRAIMNET RS
&17
S BEkER (L) MABRE (CN) Md A= (Cour)
TFM322512ALVA3R3MTAA (3.3 uH) |CGA5L3X7R1H475K160AB (4.7 uF) [CGA5L1X7R1C106K160AC (10 uF)
<1> TDK Corporation TDK Corporation TDK Corporation
TFM252012ALVA2R2MTAA (2.2 uH) |CGA5L3X7R1H475K160AB (4.7 uF) [CGA5L1X7R1C106K160AC (10 uF)
<2> TDK Corporation TDK Corporation TDK Corporation
1. Vour=5.0V (JMETLHEH : Ki<1>)

1.1 #E m) - M ER (louT)

1.1.1 S-19914%7%) 1.1.2 S-19915%7%)
100 100
] [ T
o0 I T o |Lv=av LU L
| 1’"'://
= T Xk £ %
=40 [V 8V 5;'VIN=24V = 40 |
20 pavcrity Ll 20 P vin=12V
il A R
0 1L | 0
0.1 1 10 100 1000 0.1 1 10 100 1000
lout [MmA] lout [MmA]
1.2 WHBE (Vour) - #IHHERE (lour)
1.2.1 S-19914%3%I 1.2.2 S-19915%7%I
5.20 5.20
LW LRI LW LRI
510 [rVn=8 ViN=16 V _ 510 [rVn=8 ViN=16 V
e e
= I RITANN e S IAIITAY
= T I g T I
4.90 ViN =12V ViN = 24V ‘l 4.90 ViN= 12V ViNZ 24V ‘l
4w LI LU L0 4o LI LU L0
0.1 1 10 100 1000 0.1 1 10 100 1000
lout [mA] lout [mA]
1.3 SUBEE (AVour) — MIHBER (lour)
1.3.1 S-19914%7%] 1.3.2 S-19915%7%]
100 100
80 80
z z
‘E‘ 60 v 12V v Y ‘E‘ 60 V|N=\12V VlNI=24V
= IN = = =
(><D 40 _V|N=8\|/N ViN=16V (><D 40 |\ T O ey L
20 20 e gt N
O O . | ; |
0.1 1 10 100 1000 0.1 1 10 100 1000
lout [MA] lout [MmA]
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2. Vour=3.3V (JMETHEH : FH<2>)
2.1 HE (n)-HMHEBFE (lour)

2.1.1 S-19914%5%| 2.1.2 S-19915%5%
i T | o
VIN = SQ/ ,:: f 7/ ==
® 60 o ® 60 [VinE 16V
2l 3 \ 2l VIN
= 40 ViN=6V I ||\|f|'N=|16V = 40 ViN= 12V
20 A N 20 Vi =8V
0 il AT o LLLilim 11
0.1 1 10 100 1000 0.1 1 10 100 1000
lout [MmA] lout [MmA]
2.2 HHEE (Vour) - MIHEBZE (lour)
2.2.1 S-19914%7%) 2.2.2 S-19915%&%)
3.50 3.50
I I
340 [—rViN=6V Vv =12V 340 [—rViN=6V 1 vin=12V
z \ - \
N T R I
[e) [e)
= I = LA
3.20 ViN=8V ViIN=16V 3.20 Vin=8YV ViN= 16V
2o Lt T 2o Lt T
0.1 1 10 100 1000 0.1 1 10 100 1000
lout [MA] lout [MA]
2.3 SUBHE (AVour) - ML ERE (lour)
2.3.1 S-19914%% 2.3.2 S-19915%%
100 100
80 80
E 60 E 60 Vin= 16V
= Vin=8V Vin=16V - Vin =8V LTI
= 40 [ Vin=6V ViN=12V > 40 [ Vin=6V Vin=12 V
3 3 I/
\ c
0.1 1 10 100 1000 0.1 1 10 100 1000
lout [MA] lout [mA]
3. RS (Ta=+25°C)
3.1 Vour=50V
loutT=1mMA,Vin=14V < 45V
10.0 50
9.0 \\ 40
s 80 0 o
5 7.0 [ViN S~ 20 =z
e >
> 6.0 10
50 \Vout 0
4.0 -10
~0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
t[s]
g SE=TICYNG]| 27
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B Power Dissipation

HTMSOP-8 HSNT-8(2030)
Tj = +150°C max. Tj = +150°C max.
5 5
E E
s 4 z 4
: o |\ z |
5 NG\ g SN
g NN g N8
3 2 NN 3 2
o \\\ I N\
) B \ [ B \\
D%_ 1 ~—_ \\\ D%_ 1 —~— \\
— \ b
0 \\. .s\: 0 \\' .Q\:
0 25 50 75 100 125 150 175 0 25 50 75 100 125 150 175
Ambient temperature (Ta) [°C] Ambient temperature (Ta) [°C]
Board Power Dissipation (Pp) Board Power Dissipation (Pp)
A 0.79 W A 0.69 W
B 1.11W B 0.93 W
C 3.21W C 3.13 W
D 3.13W D 2.98 W
E 417 W E 3.91W
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HTMSOP-8 Test Board

(1) Board A

(2) Board B

IC Mount Area

(3) Board C

enlarged view

Item Specification
Size [mm] 114.3x76.2x11.6
Material FR-4
Number of copper foil layer 2
1 |Land pattern and wiring for testing: t0.070
Copper foil layer [mm] z -
4 |74.2x74.2x1t0.070
Thermal via -
Item Specification
Size [mm] 114.3x76.2 xt1.6
Material FR-4
Number of copper foil layer 4
1 |Land pattern and wiring for testing: t0.070
. 2 |74.2x74.2 x10.035
Copper foil layer [mm]
3 |74.2x74.2 x10.035
4 |74.2x74.2x1t0.070
Thermal via -
Item Specification
Size [mm] 114.3x 76.2 x t1.6
Material FR-4
Number of copper foil layer 4
1 |Land pattern and wiring for testing: t0.070
. 2 |74.2x74.2 x10.035
Copper foil layer [mm]
3 |74.2x74.2 x10.035
4 |74.2x74.2x1t0.070
. Number: 4
Thermal via Diameter: 0.3 mm

No. HTMSOPS8-A-Board-SD-1.0

ABLIC Inc.




HTMSOP-8

Test Board

(4) Board D

k

enlarged view

(5) Board E

enlarged view

IC Mount Area

Item Specification
Size [mm] 114.3x76.2x11.6
Material FR-4
Number of copper foil layer 4
1 |Pattern for heat radiation: 2000mm? t0.070
. 2 |74.2x74.2 x10.035
Copper foil layer [mm]
3 |74.2x74.2 x10.035
4 |74.2x74.2x1t0.070
Thermal via -
Item Specification
Size [mm] 114.3x 76.2 x t1.6
Material FR-4
Number of copper foil layer 4
1 |Pattern for heat radiation: 2000mm? t0.070
. 2 |74.2x74.2 x10.035
Copper foil layer [mm]
3 |74.2x74.2 x10.035
4 |74.2x74.2x1t0.070

Thermal via

Number: 4
Diameter: 0.3 mm

No. HTMSOP8-A-Board-SD-1.0

ABLIC Inc.




(1) Board A

(2) Board B

(3) Board C

enlarged view

HSNT-8(2030) Test Board

IC Mount Area

Iltem Specification
Size [mm] 114.3x76.2x11.6
Material FR-4
Number of copper foil layer 2
1 |Land pattern and wiring for testing: t0.070
Copper foil layer [mm] z -
4 |74.2x74.2x1t0.070
Thermal via -
Item Specification
Size [mm] 114.3x76.2 x t1.6
Material FR-4
Number of copper foil layer 4
1 |Land pattern and wiring for testing: t0.070
. 2 |74.2x74.2 x10.035
Copper foil layer [mm]
3 |74.2x74.2 x10.035
4 |74.2x74.2x1t0.070
Thermal via -
Item Specification
Size [mm] 114.3x 76.2 x t1.6
Material FR-4
Number of copper foil layer 4
1 |Land pattern and wiring for testing: t0.070
. 2 |74.2x74.2 x1t0.035
Copper foil layer [mm]
3 |74.2x74.2 x10.035
4 |74.2x74.2x1t0.070
. Number: 4
Thermal via Diameter: 0.3 mm

No. HSNT8-A-Board-SD-2.0

ABLIC Inc.




(4) Board D

k

enlarged view

(5) Board E

enlarged view

HSNT-8(2030) Test Board

IC Mount Area

Item Specification
Size [mm] 114.3x 76.2 x t1.6
Material FR-4
Number of copper foil layer |4
1 |Pattern for heat radiation: 2000mm? t0.070
2 |74.2x74.2 x1t0.035
3 |74.2x74.2 x1t0.035
4 |74.2x74.2 xt0.070

Copper foil layer [mm]

Thermal via -

Item Specification
Size [mm] 114.3x 76.2 x t1.6
Material FR-4

Number of copper foil layer 4
1 |Pattern for heat radiation: 2000mm? t0.070
2 |74.2x74.2 xt0.035
3 |74.2x74.2 x10.035
4 |74.2x74.2 xt0.070

Number: 4
Diameter: 0.3 mm

Copper foil layer [mm]

Thermal via

No. HSNT8-A-Board-SD-2.0

ABLIC Inc.
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No. FP0O08-A-P-SD-2.0

TITLE HTMSOP8-A-PKG Dimensions

No. FP008-A-P-SD-2.0
ANGLE | @@=+
UNIT mm

ABLIC Inc.
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No. FPO08-A-C-SD-1.0

TITLE

HTMSOPB8-A-Carrier Tape

No.

FP008-A-C-SD-1.0

ANGLE

UNIT

mm

ABLIC Inc.
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No. FP008-A-R-SD-2.0

HTMSOPS8-A-Reel

TITLE
No. FP008-A-R-SD-2.0

ANGLE QTy. 4,000
UNIT mm

ABLIC Inc.
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No. FPO08-A-L-SD-2.0

TITLE HTMI?a%ZSRécommendation
No. FP0O08-A-L-SD-2.0
ANGLE
UNIT mm

ABLIC Inc.
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> The heat sink of back side has different electric
potential depending on the product.
Confirm specifications of each product.
Do not use it as the function of electrode.

(1.40)

No. PPO08-A-P-SD-2.0

TITLE HSNT-8-A-PKG Dimensions
No. PP008-A-P-SD-2.0
ANGLE | @3
UNIT mm

ABLIC Inc.
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No. PP008-A-C-SD-1.0

TITLE HSNT-8-A-Carrier Tape

No. PP008-A-C-SD-1.0
ANGLE

UNIT mm

ABLIC Inc.
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No. PP008-A-R-SD-2.0

TITLE HSNT-8-A-Reel
No. PP008-A-R-SD-2.0
ANGLE QTY. 5,000
UNIT mm

ABLIC Inc.
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No. PP008-A-L-SD-1.0

TITLE HS[\II_-Ie-lr?dARecommendation
No. PP008-A-L-SD-1.0
ANGLE
UNIT mm

ABLIC Inc.




RRFW (ERAEESM)

1. AERHISNAARES (CRYUE. WK B, & BF. 0% DRRERHZ) SARNATHOEHES, A7
SR ATMETEH.

2. AERHTCHMEERORERSENESE, FHREEE R, EAAARNEERE, EHEERARNTE
R (UWTFHASS) MERIRE, REREMEHMAERZRARLER, AARMEERABETRA.

. EARRHISEEMSRMRE, AATNBRABETRE.

4 EIEEARRTENAEEENERSR, BUBIEANBEATEE. TR ETEE SIS,
EAERERHEE R EIMER = @M R AR () FMEMIRE, KNSR HETRIBEAHRA.

 EEAAESE, EHAEAER. BRURARIAE. A8, WA aRROBEENTIR M.

6. AFTREIEIMNT, EETINLRBNERSEEOLOES, MELBHORLTLE.

FEREAERATURER (H0) TREAMERMEREXEEME. HTMEHR (HO) AT L. HiE. EA%
RS, EORE. AFRERSE, AEHEEFRNEOER, AATHLBRABEARE.

8. AE@AESRHAT UL ES . AFERPMIREREBORE, GEDEHATTANMEERIRENRER
LEWIG (EFRE. BRORE. REPHRE. MIHSHEE, BMGENHEs. EMHes. XBRE. £
& MTRE. ATRERMEAEES). BOBAEERT LRREREBNNGE. AADFAPHITRHES DS
BIsh. EH ERIR EHEBNHHERR TG, HAATELRIFRNARLUMER AT SN, FSHMNRE, &
AFIR MR AGBAE A F AT

9. EEhERTAE—EBEELEMERIRTIE. 5T HIEEASRNMESR TEMSRMASER, JREM. it
SHHRES, BEABTARSTAKE BLABABTEE, HLHETAESR2E. FANEIREETEI T
T, BRETHEERNTE.

10. AF@IETME LRI =R, BEARERR, 7SR TR RIS D5 456

1. AESE—BOEREHT, TLPMAKRE, BESEHINFENESE, FLUETBRERAOF. B, &5
S H M BLE AT AR, AN, URSHE.

12. BEAERN, SETERERMBROES, AMRbLE,

13, KENTFHEE T SAATNSENAEEMAELNAR. AARTENARH RN AATINRE= SR,
TR SR E R R ESIRIE. FREREAATFTNEL TR, SRS SATARRN—B 52
5.

14, BEABRILANTZMETRLL, BEREREE.

15, AR RETLABEMAEAR. BEBIBMRHRNEEE, I AERNEARE.

2.4-2019.07

/N ABLIC zmm





