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WL 5 712X, 77— hART v 73T Ce D
~ AT AMEEGRELET, Vs & VI, IC
WIS CHERe STV ET,

H D7 (U, VI, V2, W1, W2) ([ZiEEER
FimEnsr=d, RV A T N TCIRIET A &
T AR L2 0 . Wl a—T 4 v T A
EBAALTD 35708, Ml RN LTI,

12.2.2 VBI1A, VBI1B, VB2, VB3 ¥m¥

VB1A. VB1B. VB2. VB3 Mt iI A %A K -
Ta—5 4 VT ERDODT—FA N T T arF v
TR T T

VBI1A i1 & VBIB b 7-1% IC NECHle ST
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WAHDT, Eboh—FEfHLET,

KABD VBX S & 8IS EINS % BE Ik,
HELTHIE BB EE Ves (2 TH HESEENMESMS M)
il Lo LET,

T—h A NT v TREIEH =T % Cex & VBIA
F721XVBIB - & U w1, VB2 3 1-& V &7,
VB3 fi 1 & WL i Oz EnEhnsEk LET,

EEET, v —Y A FORU—FEFE2 4L LT
Cex &tz B LET,

Cex DIEIE, (1) & K@) &=l HEE L
9, TOLE, HEREOTERAESL DC A
T AR R SICEETONERNH Y £,

Cpx(UF) > 800 X ty,(op) 1)
1 pF < Cgy < 220 pF 2
ZZ T,

tiorn @ B — YA FRU—FRTDREA 7 REH(S)
(Cex & Fo i L 72 W REfE)

NAYA FDARAL v F o ZEENEIEL TS

L& L, Cox DEEIT IC OBENHETIKTFLET,
VBX ¥iii - D FEE A HEENFF (L FEE VesornPL FI
KT 2L, AV A ROBRELM TR R
(UVLO_VB) DEWMEL 9 (12.4.2.1 THS M), Kk
HZ BBV E T, EEIRE e & ORI B (ER b
VBX Jiii f-EEE DY Vesorn D KB 11.0 V £V &V
JEZHERF LT D RN LE T,

12-1 ® X 512 SIM1-10F1A %, VCC1 W7 &
VBX DI T — A ST v XA 4 —F Dgy
& 22 NEER IR FEHT Rex 2 BN L TWET,
Cex BEM O ER 1 1ZXQ)THHTE £7,

= CBX X RBX (3)
ZZ T,

Cex : L L 7= Cox D
Rex : 60 Q £ 25%
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vB1Bl Cgp

12-1 7— A N7 v 7EE

[ 12-2 12 IC NED L~y 7 MO % 7~

LET, A ¥ A FOHIIMES HOX iE HINX ¥ 1
DAIMEBTI CTAER I LET, HINX 51 0fE
FEOT v T Ty Unbty MEH, AUy
Mmoo Uty MEERAERSH, ThEh L)Ly
7 MEIETAAL VA RiIZBZESNET, ThENn
DIEEN RS 7V v 77y 7RKEICATIEN, Q
(HOx) 23t &4,

X 12-3 DX DI/ A Xig EDOFET VBX it
EHiet (U, V. wl) R (BLF. VBx-HSx [
LT 3) OBENALEL., By MEBIBERIC
Vs MEELEITHB AT A R {m%éz’bfm\ia
B YA RO FEFITA EE
KO LINX 5 CTu—% A FOEHETFDA T D
LRIEFA RAE L 720 | IC DMREET B A[REMEN B
DEFT, EZ T, VBX laf B/ A XAOEELELS IS
RNE DT, Cax T4 T IC Ol IZlidE L, T
B E — T VBX-HSx R8s L £,
Wifa T oY EERTHAIL, NA A3
7 % Cepx (0.01 UF~0.1 pF) ZGFNZFRA L, 4%
I CTE AT HEW Y — TR L £77,

UL — OVBx

S QF>HOX

|—()HSX

Set =
HINX O Input | | Pulse

logic | |generator| Reset hj
coM1 <|> o
16

12-2  L-ULi 7 MEalx
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2720 ¥4,

“HEE

i
!
i : : T
I R R
1 1
0 i i 1 i : »>
ResetT i : i : |
1
I S | S S | L
1 1 1 o
A [} : : : \
1 1 1 1
VBx-HSx : : : VBS(ON)" : - I_VBS(OFF)
i i i i
0— i i i >
1 1 1 '
i
1

il

B4 12-3  VBx ¥ & H - E O BRI
PRENEI

A 4

12.2.3 VCC1., VCC2 ¥+

VCC1, VCC2 1% IC Difi|fal BB A )1k
+ 79, VCCl, VCC2 #i+Iix IC PNETId#eki L
TWRWDT, BRONY—THERLET, B
B v N7 I L 58EMEEILET 57290, %
I TE DT E WS — /T:l/T/"j‘ Cp
(0.01 yF~0.1 uF) ZHEFELET, £/, —U&
EIZ L AREAZBSIE4 5728 VCCX i+ & COMX
WY = —F A4 A —KDZ (18 V~20V) %
Pae L £,

VCCx ¥#7 & COMx B FRICEHIINT %8
HEREHIEEIREE Vee (2 H %H%WK#ﬂ%>
il T LI ELET,

MIC

12-4  VCCx i1 J83 [B]#%
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12.2.4 COM1, COM?2 ¥5+

COM1, COM2 dfiif-ix, IC OHE 7 Z v N1
T9, COM1, COM2 ¥ IC WHETId#Eki L C
WD T, FERORF = THRe LT, il
75 FOEMPE#T D E IC OFBREEDFE &
A5, KT ROBBBIZINRT—7F KR
LT, Yy MEHL R D TE B IFELIT 1
RC, O TELRTELERLEST (¥ 125 &
NN

7 7R 1380 —
TIURESNTTC
RexDUT< L THEE

< \ ocp
COM1, COM2 %_"
i XA BT 41—

it <

X 12-5 #2772 RO

12.25 HIN1, HIN2, HIN3 ¥&F
LIN1, LIN2, LIN3%3F

T — A OB A SuEF T, HINX VmFi%
A YA ROFIEE 5 AJI. LINX Sifide—4% o
R O#EfE 5 AT,

HINX ¥+ & LINX 8iFid, X 12-6 |23 XL 91
20kQDOT Ay U ARPTENE L, CMOS v = 3 v
b U AEETHERL TCWET, ANRREITT 2
T4 TNATY,

BAHD HINX 5 & COMX #Ff#. LINX 5 &
COMX UM HUINT 15 5133 12-1 OFaHHIzE
ELET, RICIZIET v R¥ A LAEREKIZH Y
8 A, HINX & LINX DANESIE. BT v R
ZALDRENPLETT,

RN EL 2D & AL v F v ZHRID M
Lz, BEREOr —AEEBLOY Yy 7 v
3 R, 1 MR RKER OEICK L4431
BROBHLMEICD LD, AEEERET HHLE
N0 FT,

A ANEDAIMEBTVBAREILRD EL IC B
RENMET D AREMELR S D720, ~A a O
NAAVE—=F AR BRNEIICEEL TL
723, ¥/, A 25 HINX, LINX S+
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TOBRMPEL /A AOEEEZITT WA,
X 12-7 DL SICATI T 4 WER T NE T ARPLE
HINX, LINX & F03E < ICBMm L E9,
TANEDEROBZIILLTD EEBY TT,

- Rinx : 330Q~500Q

- Rz : 5kQ~10kQ

- Cinx : 100 pF~200 pF

Rinixs Rinox Z85¢ 95 & . HINX, LINX ¥m¢ @
ANEBER~A 2O NEELY D LKL 25
7= DEBE DN T,

% 12-1 HINx, LINX ¥ ASER

HH “H>L~VUE 5 “L”LLE
AJJEE | 3V<V|y<55V OV<Vin<05V
/\0}7;77‘\]@ >0.5 ps >0.5 ps
ﬂ%ﬁgzé; <20 kHz

Z;J}; >1.0 ps

HINx
(LINX)

com1
(COM2)

12-6  HINX 8. LINX S0 PNERE] K X

Ul
Input Rinix
signal > HINX/
LINx
Rinex Cinx
Controller I

12-7 HINX 8. LINX 85FD 7 ¢V Z B
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12.2.6 VBB ¥+

VBB i 71X, DC (+) AT, 4FH
DA A RO IGBT 2 L 7 Z ([ SN TVWET,
VBB i1~ & COMx RHIZHINT 2 EE 1%, EEFE
J£ Voc (2 T  H#ESEEMESESRIR) 209X 9012
HELET,

VBB i 2%, =V EEEMZ DD
7% Cs (0.01 uF~0.1 pF) Z#EfFi L £9, Csit
g HEMR =T o Cpc & VBB RO TE 572
FUT < ICECE L, VBB i1 2 TR L £ 17,

12.2.7 LS1, LS2, LS3A, LS3B ¥

KAHO IGBT =2 v XT3, BItHRHHD Y
¥ MEPL Ry Z#826¢ L E9, LS3A & LS3B X IC
NESTHFE SN TWAHD T, Ebbn— 4
LET,

Rsx 1% IC O TE BT IZEE L, LSX M1
L COMX M ICiRETHER LET, £/, R T
AUETHE ARSI ENETAER LT E
SV, FARDOA U H T B AR IEREEMED EK
WZ7 B2, A VE T2 ARSI I)I/NESL 7
LHE IR = ERGFLET, ZOEBEBEN
LaiE, iREELZBLSIET 572 LS i & COMX
Uit T i B 2 A A4 — 1 Dresx & 8t L 77,

Coc

Rsx{XICOIEIZHLEL |
LSxti 7\ dc L CHEfe

Bl S R <R D5 A 1
Drsx& B

[X] 12-8 LSx )& v OFckR

12.2.8 OCP1 ¥&¥

OCP1 ¥ 1. A VA ROHIFEIThiL D ERR
DI ERREEEFEZANTIEH T, A VA
RIEE A EMEE (OCPL) DFEMIIL 12.4.3.1 THAE
ZIRLTLEEN,
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12.2.9 OCP2 ¥imF

OCP2 1%, v—%A ROWIIFEFITHNDE
MOBERREETEZANT DT T, a—H
A FiRER#EERE (OCP2) DFEMIT 12432 H
BB TSN,

12.2.10 FO ¥&¥F

T 7 —EHOH i TF, BEEDFEMIX 12.4.1
HEZR LT EE, 12-9 |Z FO ¥g-rDJE
A & NEEIEE 2~ LET, FO Sif 34— =
V7 Bl TWBTED, T T v 7T Reo T
SAERERIC B L3, SMERDOETE Veo 1.
3.0 V~55 VG LET, Reo DIEN/NETED
L Qro DEEBETIZE Y =T —E5H D FO i
FEBENE L2 79, Reold. 3.3 kQ~10 kQ %
SR L9, £/2, /A RXBRERH=T T Y Cro
I, IC O TE LR TE<ICEEL, FO W1 &
COMX i 1~ D I e CHEfe L £,

n—H A NEERREREE (OCP2) 23ENE L7
L., ik Lo OCP BifEXBET D720, ~A
=213 Qro WAL LThb tey = 5.0 ms (min.) LI
W2 IC DANMEEEEIET H2XLERH Y T GEM
1% 12432 HEM) . Ceo OfHEIL 0.001 uF~0.01 pF
EHEREL £,

Ul

INT

12.2.11 VT ¥ ¥

VT M7k, BET=4ELOoHIHTTT, <
A~ L THIO Y v > 7 v a VIEED
F=ANTEET (WAFTOTV Y7 a Vil
ETIEHY EHA) . VT SFOEDEKRORE L .
BT = ZHREOFEMIZ, 123 HEZRL T
U,
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12.3 RET=XiE

VT S OREE =X EEZMEH LT, HlI#EEO
Cx vl vaviREOE= AN TEXET, EIRR
X, WEE=XEEEZBEIC, v~/ I NHDA
T ZZ2EIET B E LT, IC DAL vF o TH)
ExEl S E9, VT b7 5EE O R E M4
12-11, X5 X Ot AR 12-2, £ 12-3 TR
L%,

RET=ZHIEFEILI0V ZHEZ 5 AREEND
DET, VT SricBkd 2 ~A 272 EOR#EH
Iz, 12-10 DX Hic~A a0ERLE VT &+
O TG T EAF— R Dyr L TL &
VN,

Controller power supply

Dyt

Controller

Ryt Cvr

. L comz
v

12-10 VT i &0 5] 3%

4.0
/:'
35 o
/’,’
/:/
7/

3.0 Py

25
S
E 2.0 — Max. ,,’,/’

7/7
% 2
15 \N’ 7’
£ A
3 ’
S 10 /
4 /’
05 b \ Typ.
Min.
0.0 L
25 50 75 100 125 150

HIEE S v 72 2 AR E Ty (°C)

12-11 VT 8B R GREHME)

#12-2 VT i &I 28RS v 7 va v
BEOIXS>X GREHE)

VT fis - Y v > 7 > a VIRE
1.30V 50+4°C
315V 125+3°C

#£12-3 BB v T a3 RIS RTT A VT i
TEEOIFLHOX FEHE)

WIS v v va IR VT Wi+ EE
50 °C 1.30£0.10 V
125 °C 3.15+0.07V

12.4 FRER%EE

SIM1-10F1A [XEJELIR T IREMKRE (UVLO :
Undervoltage Lockout) . e yifri#ERERE (OCP :
Overcurrent Protection) . —~</L v v v k&7
K¥HE (TSD : Thermal Shutdown) Z#5# L T\ £,
UVLO., OCP. TSD #iffifiX, FO ffrnbH— T —
BeraH L, <~ arhbE2Moa{EE =1L T
TET, UBROBITHEHT S HOX 1InA A
AA v FDF—FAT), LOX iTrn—H A FAA v
F Dl — s AFTTT, VBXx-HSX i% VBx i+ &
g (U, V. W1) OFEETT,

1241 x—o7—HAH

AT ORERRENEIET 2 &, FO S fICHE L
TWHHNED F TP 2% (Qro) A L. FO
S I3eL” REE (<05V) 12720 9,

1) v—H% o FEJREEE T RERKE (UVLO_VCC)
2) m—H A NmERRERKE (OCP2)
3) r—~vivy vy k¥ (TSD)

FO W72 “L"OMifix. ¥ XTor—H%A FH
NFFBA 72720 £, EFIERFO FO b1
“H7RBET, M5 VAN LET, =7 —F5HH
FEiL, 9 <IivAf arTE—FXDEREEIETS
HREIZLTLEEW, Zeds, OCP2 BifERFD FO i
F O 7 — AR, IC NET tey = 10.0 ms
(typ)IC[EE S TWET, OCP2 BfEREIL, IC %
RET D720 ty)ANIZE—F 245 1E9 5 K 5 1T
HLTLZEW (12432 HBR) , 20k, £—
Z ORI Z ST 5561, BEERNS 2 B
BRI L b, BT LR EL TS
S0,
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1242 BREEETHR#EME (UVLO)

HMAOFFO7— FEEEEENME TS5 &,
F T OEF BRI L’C?M&iﬁﬁbé AENHY
F9, INEBIETH720IC, BIRELK T RH#
HERE (UVLO) Z48#i L CTWEd, UVLO I/ A Y
A4 REa—HA RENFEIIERL TWET,

12.4.2.1. "M %A K (UVLO_VB)

12-12 1ZA A RO BB T ERERKGE

(UVLO_VB) EWMERFOHEZ R L E7,

VBX-HSx ML A A REIEEEE L
Vesorr = 10.0 V LA FIZ72 % & UVLO_VB 23@fE L,
HOx Z“L”IZ L %3, VBx-HSx MIEEN L& L.
A YA RHIEEERR 1A EE T Veson) = 105 V ELE
\Z72 % &, UVLO_VB % gl LA D ANT) 78 v A

(Ty7xTwy) ZHRHELT HOX Z“H”ICLET,
UVLO_VB EifE#IMIL, =7 — %%75‘3 FO S 175
HAOShERA, /A RAREIC RAENE 2 B Ik
T 57, VBX HF-I213K9 3 s @ UVLO VB 7 «

VR EREEHLTVET,
HINX | |
A
LINX | |
I I A e
I uvLo vs !
VBx-HSx | B

o

|
|
|
|
|
|
|
I: VBs(on) !
VBs(orr) —Sh< - |
0= A \ I
|: UVLOfikE |
| | | >
|
|

| UVLO_VB#){EE D
/l/ =F—HAIEL

i
i
|
|
\ | AR
“ 1l | 11//7’)b
HOx A3 b | | FEBH
|
1 M
l
0
| |
LOX : ! '
|
0 Il
! |
FO :
|
1

12-12 UVLO_VB #ifEiE

124.22. 2—H% A K (UVLO VCC)

12-13 (2 v —H% A ROEFELIL T IREMERE

(UVLO_VCC) #MfEROW I EZ R LET,

VCC2 i - DEIEN 7 —H A RilE@Eh (B 1L EE
Vccorr = 11.0 V BUFIZ72 % & UVLO_VCC 23 @hff:

L. HOx, LOx Z“L™lZL %7, VCC2 Wit DEE
N EH L. v — W 1 Kl E B EB % E S
Veeon = 115 V LI EIZ72 % & UVLO_VCC % fifhk
L ¥ 7., UVLO_VCC Mgkt bd &, HOx &
LOx 1%, 2% HINX S 1 & LINX S0 A

> CTH A LE9, UVLO VCC #Eh{EHIRMIX
FO i« iczz, =7 —(55&2 M LE
T, S ARREICLLBREEELP LT 5729
VCC2 i 12138 3 ps © UVLO_VCC 74»&%
HHLTWET,

HINX
L ]
LINX
il l_l 1 1]
UVLO_vCC |
|
vee? éflf’Fﬂ;ﬂFﬁ
—>K-V,
Vecorr) — | CoON
|
I
0
|
HOx }
A I
0 i
|
\| AT H > TEME
LOx
0
|
FO
0

12-13 UVLO_VCC #{E

12.4.3 @%ﬁﬁé@%ﬁ%

BT PR AR RIS 13N A T A R E AR R RE

(OCP1 : Overcurrent Protection 1) & o —41 Kifi
BRI ERERE (OCP2 : Overcurrent Protection 2) 2%
HYFET, WTNLARREKERICKT D HR#E
Td, EERRERED HIX, WAHEFOEE
R EOREIREORE TY, EET— Faiik
TEHNFEFDWET DA EELH DD, =
7 —EEmtiET, <y arycE—X D&
EEIETAREICLTIEE N,

OCPx Ui F-lZ#fi % > v > MEHUZ, AT D5
Pl Lo IR ELE T,

o Iy v MEPIHELEE Rex Z Wi 72T (2 THZ )

e OCPx i1 A I E 3t e KERE D OCPx Vi
FEEH Voce D#EIFAN (1 HSH)

o HOFETITHN D ERMPHF R KEHRDOHIE
i (L R) lop AN (1 EHZ)
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Rex 3@ A A A » F o VERNBTHENLLDT, N
WA L H T B ARNES L DOTFRBREE
THLOEMHLET,

OCPx i 1ZH4#5i4 %5 CR 7 4 /L% (Ro. Co) D
EARETDHEE. Ro & Co DIFEHNKETE S
L OCPx ST LD Virp (2725 F TITHERE 23 020
0. HMAOFTFPEET L AREERH Y T, IC O
BN A2 ZE L, Ro& Co DEFESIT0.2pus LLF
IR ELET, Cold IC DT < IZELE L. OCPx Wi
T & COMX S 1o fc i CHste L9,

U ¥+, VIVIIV2 i+, WLW2 i§<0% DR
N7 T REERE (M) 5L, IC ITEERE
B TXEHA, HEE— NI EHETR
WREET B A[REMEN H D720, EEDINLE T,

12.4.3.1. ™A VA FiBEREEERE
(OCP1)

12-14 |Z OCP1 8T JEA A & PN [E]
&R LET, 12-14 © X 91T % > FHEHT Rey
DFEE% OCPL MiFIC AL, WEREZMHBE L E
F, OCPl WaFITHNEI TN E T LTEY ., Ry
BRSNS &, BRI AI LT OCPL W&
JEA EHLET,

;

Blanking
filter

0.37 s

Output SW turn-off

=
COM1 i
% v
LSx
AD —
Ro Drs & 2 Rsx
COM

12-14 OCP1 s+ d JE32 18] i & PNERE X

12-15 |2 OCP1 OEfEEIEZ /R L E£3. X
EILANLAL T OCPL Ui D EE £ 25 1 FE i R E B
BE Vrrieey = 0.70 V ELEIZ72 0 | ZOdREEZ 1H
iR T T % VWM tekocr) = 0.37 ps LA ke

35 &, OCPL 2EIfEL £ 4, OCP1 MNEMET S L.

NAYA RO DFEFEA7IZLET, £7- OCP2
DEMEL £,

HMOFEFEA 72T HNDOERIETFTLE
9, OCPl Wi FBED Virpey R IZIEK T LTH,
IC 134 A RO JIEE HOX Z—ERFfl] (EE
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R PRFECRFFRFM togy = 25 ps) “LICRFFLE T, %
D, BIDANTINNVA (T v Ty Y) ER
LTHOX #“H”IZ L¥ 7,

" L

tek(ock) teKk(ocP) tek(ocp)
OCP1 i
V1RIPH)
J\/ \ \/L
0 |
‘ tey
HOx
: ] L

12-15 OCP1 #i{EIk TR

12.43.2. v—H% A RBEREEMEE
(OCP2)

12-16 (Z OCP i A [F X & PR E]
MzmrLET, 12-16 D X 91T v v MHEHT Rex
DOFEE% OCP2 S IC AL, EREZHRHE L E
4, OCP2 M FIZNERCTF A E 7 LTHED . R
BN D & BRIZHH LT OCP2 wi1&
ERERLET,

.

Blanking
filter

0.37 ps

Output SW turn-off
and Qo turn-on

LSx

AD

Drs & 2 Ry

coM

12-16 OCP2 ufii v A a1 & INELEIE K]

12-17 |Z OCP2 OEMEWKIZ R L ET, @K
EHRANLAL T OCP2 uffi 1 D& 23 8 B it P& BN E
EE Vtripy = 0.50 V LAk ZolRkREEZ T
T M tek = 0.37 ps LA EfkRET D L
OCP2 2EIEL £4, OCP2 NEhfE+ 5L, m—¥
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A ROWHNFEF %247 LT FO Wit &L LET,

HMAOFETEA 71T HEHNOERITZIET L E
7, OCP2 i FEEED ViRl 2K T L TH,
IC 1% FO WD H % —ERH] GRERIRERET
B toy = 10.0 ms) “LPICIREEL £, Z0%., A
I FITHE > CEEL £,

i e R i
N L

tek(otp tek(oce; tak(ocp)
ocp2 (OCP) 4 (OCP) (OCP)
V1rIp(l) /_
HOx AIHEF - TEME

] ]

LOx |
0 >
FO / tp T4 (2 B Bh R

te

X 12-17 OCP2 #i{E T

1244 Y—=¥ ¥ v bF v (TSD)

RIC TV —=/LT v hF 7 (TSD : Thermal
Shutdown) Z#H L THD . 12-18 @ L 5z,
WA X AWNEE S OISR 1C JEFRIRED |5
7 ETIC BNIRBERREIZR D L. v—Y A RO
ErEALT7IZLET,

IR IHIE 1IC N> TSD I THIH L T\WET
THETav I XAT 7T L58) , GIEEORE
DY —<Lxy MY UEERE Ton = 150 °C
(typ )&z % & TSD BEMEL £3°, Tk, il
WOWEN Y —~ T v > N T BNERR R E
ToL = 120 °C (typ)LL Fi272 % & TSD Zfifk L 4,
TSD fi#BRZIZATIE T IZHE> CEMMEL £§, TSD
BEMIRIT FO s FH MRy, =7 —FF
M AOLET, ZFEL, BAFETFOT YT v
g VIREEBREIREX K LW, B
BHIEF & LT TSD #iE Al H L 72T 72 &0,
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HINX

LINX

AT [ ]

— >
Tymic) ToH— < - :
|
Too —=F—-

1

‘. o o

o /o

[X| 12-18 TSD EifEikIE

13. REFLEOBEER
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