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1. BIRERE

1.1. BREED S VEEEH
TB67H450AFNG/TB67TH451AFNG % ZfiHTEL< 12H 7= 0 | IC ~1% VM, VREF O+ ~EEEIINA 4
B0 £9,
VM EIEE T Ot i KEMKIT BOVEET 7 7 « 7 HE) T3, BEREH : 4.5 ~ 44V O#FNTIHH <

7ZEU,
VREF B DO#ukl i KEMIE 5.5V TN, EEIMENMERHIEMERFE : 0 ~ 4V OFFH T I 7230,

ﬁVM B fEEER

VM(min) = 4.5V, UVLO(max) =4.2V & Y.
BET—> U1 0.3V #ER,

----------- UVLO(IEEEHH) LELME 40V 0.2V

K 1-1 EREEOEEEHEH

1.2. R —7r R

TB67TH450AFNG/TB67TH451AFNG TN L ¥ = L — X —|Z L A HE—BFEE 2 EHR L O ET, 7~
IKEREERY (UVLO) (KEREEROREMELZPLIE L £,

7272 L VM BEDOARLER, BRSNS E 7L/_U‘9T T GEIEREEDC 1T — ¥ —E3{E4 OFF JkAEIC 35
ZLEEAHAEE L £, BREENLERIREBIZR > TOOANEER2U Y Bz TE—4% —2@ESETL
7ZEuy,

2. HHER

T — & — N EROMExHR K ER I 3.56A(Peak EifitiL 6.2A(w=500ns)) T7 2%, EEHFA: SALLTFT
THEAL S, AR (AFRAREIRE OB, BEVRES, GG 7e &) 12X - THEBBIZHE
ﬁﬁ_fﬁ'éfciﬁij( EIEHIIR SV E 3, BIEBREE § CEGHRE/FEHMIO E, PR EZE 2 /e WEiFHC, fil

BB ENZEEET Lo BEWNELET,

3ﬂwlb

M BE R STV ViR TR //77\7]1u7775>ﬂ7]é§ht%é\f% B AN L DEENIT
%%‘i% L7RWERR & 72> TR Y £9 28, BIRRARNIAIES S Low L-ULVICERETES Z & 2 #E5E 8 L £,
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4. 4 LY + PWM HIfH
41. ABAZ27202ay

IN1, IN2 %2 PWM {5 52 A LT PWM #ifE S ¥ 5 2 LI K0 HEEHIE AN rTREIC 72 0 £97,
TEFRVRERE 2 20T 55813 RS Wi 2 GND (Z42%t L. VREF Ui 71213 1~5V 2 A L T2 &0y,

x® 41 ABAIZ7I2aY

IN1 IN2 OuT1 ouUT2 E—F
. ) AbwF
L L OFF (Hi-2) OFF (Hi-Z) - - -
tstoy BB TR A VN E—F
H L H L E#x
L H L H WEL
H H L L JL—=*

EREE: Egx OUT1—0UT2, ¥z OUT2—0UT1

4.2. ARZ N E—F

IN1, IN2 OffisE1-23, tstby(l msGEHE) L L7ed b, AX A E— RIZBITLET,

AR N T =R INL E£72XIN2 2 HICTHZ 8T, AF AL E— R EIBL, #BifEET— K
~BITLET,

A B S RIS B DI IR ROK 30 ps METT,

OUT1/OUT2 Hi/1i%, A ¥ 23 A fifikri 5 30 ps(max) B ICEIEL £9,

i Scl)us(mz:lx)
L tstby i .5 5:
IN1 i i | :
L -I_ S L« |
" | )/ I / ! !
H ! 1 !
A P T S T G :
: : )) —)) . :
1 1 1 : 1

OUT1L:HI-Z
OUT2:Hi-Z

1
1
1
1
|
1
ouT1 OUT1:Hi-Zy OUT1:H VOUT1L:HY ouTL:Hi-zY OUTL:H
ouT2 QUT2:Hi- OuT2:L | OuUT2:L : OUT2:Hi-Z | ouT2:L
le—> <>,
S A -7
EToF pmn

___><________

B 4-1 RE N E— FEME

6 2022-04-05



TOSHIBA TB67H450AENG/TB67H451AFNG
Application Note

5. EEF PWM il
51. FERHMEAZX (Mixed Decay)

AHLLIT, RS-GND Mo @EFikH S L VREF ANEEIC LY . EEFMHE L & WENFth) 2 5% E L
i—a‘o

EHAOWHRENEIZ LD . H1ERAS L EVWMEIZEET S &, Mixed Decay Mode (2 & 5 & &t il il 217
" \ij«o

TEBIRHIEIORS, BHOSuE EIIRIES) Z2RET 5. OFF Fii toff 2 25 ns(FEUE)EE & L, Mixed
Decay Mode ®#|4 1%, Fast Mode:50% > Slow Mode:50% & 72 0 £ 9,

EBIMRETET, 7.4 ZBRITZE W,

toff (EE)

NF #ﬁ.‘i‘.

lout

Charge Mode — NF #&ii: ZREERIEZE — Fast Mode — Mixed '
Decay Timing — Slow Mode — Charge Mode

B 5-1 Mixed Decay Mode Bk

Fast Mode I hEmRAE a6, W HIZ &7 0 £97,

AT F v — NI BIEEZBIAT 5720, BfE L TWhET,
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5.2. Mixed Decay Mode BFfEHIZCDLNT

o REBHRMINEING R OHE Mixed Decay timing: OFF B [ &, Fast:50%/Slow:50%)

i toff(25ps) |

—

i tofff2 |, tofff2 ! Ltoft/2 | toffi2, | toff/2 | tofff2 | tofff2 | toff/2
S NF} P NE i1 NF
NFth = —t : Qe :

i Fast iSIow iChargei Fast iSIowi

NFth Charge

Chargei Fast : Slow iChargei Fast : Slq:)wi
5-2 Mixed Decay Mode BiftikE (BREBRENEMAEEADIES)

. REBRMENBDFEDOES (Mixed Decay timing: OFF B¢ &, Fast:50%/Slow:50%)

\ toff(25us)
e—————

! toffi2 1 toffi2 | ' toff/2 1 toff/21 1 toffi2 1 toff/2 11 toffi2 1 toffi2 1 1 toff/2 1 tofff2 ! ! toff/2 1 tofff2 !

NF i P NF L
NFth X .

11— Charge Mode IZA Y IC #RM RS 23 /XL — 4 —EIRRIC TLHE .
N REEREULTH S8, EIC Fast Mode TAYET,
NEL : Vo : : : : i

Charge: Fast . Slow EChargei Fast - S|CI)WEE
: .. FastiSIowii

NFL : i ONFL

NFth

Fast iSIow 1

' Charge' Fast ' Slow ‘Charge’ Fast' Slow '

K 5-3 Mixed Decay Mode BftiEl (REERENFLFROEZE)

Charge 23 Bith S 4v, HIOEMENHEME~ET D & RS 22/ L — ¥ — [\ Tk E Bl % f H(NF)
L C Fast Mode ~A Y £9, D%, [EHE OFF K] toff=25 ps( GEHE) D 50% D ¥ A I > 7T, Fast Mode
M5 Slow Mode ([ZBAT L £, & 512 50%%iHE 1% . Slow Mode (3#& T L Charge % B4 L &9, Decay
FEPICREEBRMENEL SN TS, toff IEHIHITE T3 2 £ TlX Decay EEITMkRE L 37

EINHDORIFA A=V TH Y FEFRIIT@EEE D —7 L7320 £,

§A 20 F v — MR BIEE BT 5720, HHEL TR,
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6. RA vF I

B 6-1 R4 vFoIeE

£ 6-1 AMAVF T
Ta=25°C., VM =24V, HAOBFREH 6.8 mH/5.7Q

HE

REEfE

L A0

tr

60

ns

tf

80

ns
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7. kit FA ] & 451
7.1.DC 75V E—42—BBBIDBE
VM
Vm O ;jz j_
ue
Control N1 ouTt
I/0
IN2 ouT2

VREF
Ve o—3-()

GND RS
A O O

B 7-1 ISHEBEREHIDC TS5E—42—)

72. RAFvEVTE—4—BENEE

Vv O

Control
110

VM
* IN1 oum1O———1
IN2
ouT2 O
Viet VREF
2 GND RS

B 7-2 IcARBAMRTYEVYTE—45—)

GND BT~ Z e & L, R DHY) H UERIT 1 gt & 972 2 & 2 #EE R L £,
JCHEEBNIZ BRI TH Y | BERFZRIET 2 DO TEH Y FHA,
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73. BRWFRAaVTVY—

IC IZHIMTEL BIREELZEN. BEO /A RY V2l hOE=OEIE T ~SEE R ED 2 5 o Y — 5 s
LTLEEN, BB, avrFrh—3 T30 IC O ICHkIE Z L 2 HRBB L ET, Kok o 3
v 7 aryFrY—%IC ITFICRETAELS 2 & TRBREOEREES ) A Aeii b Z IR T,

® 7-1 BREFAILT oY —HRE

EH i BEE R
BfEaVTUY— 100 uF 47 ~ 100 uF
VM-GND F —
tSIvrarvTFoY— 0.1 uF 0.01~1uF
(VREF-GND F#) SIvrarTFoY— 0.1 yF 0.01~1pF

* VREF-GND MiZ ZHAREICE LY, REIOLL Car T o —is That< 7230,
x B— X — AR N — o Pl Lo TE, B EE < HERELDS D a T o —%
R+ 5728 L RETT,

7.4. BRBRHER

Z»IC TiE, RS-GND i+ I BRI 2 ATHS Z & TEBRMRH LS WEZERES L £,
7p¥, BHHREUE IC D < ITHETHL Z & 2 HERE L 9 CERORBIEITR EORBEZ A 5 Z LN TE,
KO BREMETEVER (EREEOmVIREE) CTE—X —%fil#lid 2 2 LN TEET),

TERETH L& VWME, Vref E. RS MHIRHIOBMRNIZLU T DO LB T,

Vref (V)
lout (max) = Vref (gain) x

RRS (Q)

Vref(gain): Vref J83ZLbi% 1/ 10.00E#E) T4,

Vref(V):  Vref BEOEEFIFHIL 0~4V T3,
Vref=4~5V CTHAEH T2 Z L TEE408, EEWMH L & VMEIL Vref=4V 32 & & [ UfE
2720 F£9, GREMRRE 1 VM=24V )

B, ERMHEHUC S £ LT HPUES/ NS WHEE. REWEEIZIE TRAZ THEESIZEN,

* PRHEEHIZ/NES < T DL T, WHOIEMEEE & i 5, RS-GND HOEEEN/MS <725
7o, REBIMEICATDBENRES S RDEERHY £,

* RIHERZ K& <52 & T E— 4 —BERICREEIC O 2 BABHE A 5 (P=I°XR) 721,
EHUE DS Wb O L LFE CERZ T HE1E, BOFREORES b D& ) BERH Y
£,
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7.5. BiR / GND RE#H/N 2 —>

FFlZ VM, RS, GND /¥ — U NI RERDBIEND Z LB BESN DT, BfA v =X AR EDY
BEZIRNE D T RE S — BRI E ET LD BB LT, EmEEE Sy — O
%, 1C S O R ER A B B GND ~242 RkA3 9 = & 330 CREC AR B 720, BaReh 2 B L% —
VAR LTS,

76.Ea—X

WEFOIESLIC NHE LA 7% 8T NI KERNTNET D 2t oL 5, BT A~
NI e b 2 — X EFHFAO EZHAL SV, IC I, MxR REKEZ B2V, o llf,. B X
OERSCAM N OB SN D BE SNV A ) A X7 ENFRRTHET 22 L350, ZOERIC ICKER
DPAURET D Z & TRIESLHKICEDL Z ERH VY 3, BIEICE T 2 KEROMMAZEE L, L i
IRIZT 2728, b 2 — XOFECEWIREH], FRARRALE L SO R ENLEL 2D £7,

O IC IZIFH AR ARER SN Z & 2R L. 1% OFF (23 2 s tE e (ISD) 23
ENTWETH, HOWWHLEMHTIC OREELIRIET 2HOTIEH Y THA, BHE B HEIKEEERI3H
R EFREE A FRERT 5 X O BREAW L £, MR KEKZBATHA7RE, THAFERRIC X
D EFRHEEE S IEFICEIE L2V 2 &0, BIET 2R IC MET 2 aleEndH 0 £9, 72, @
BRI T2 8E . THERAFESPIRIIC L > TT IC AR LICLVET S Z 03 H 0 £97, @
EITIRBEASGE L7235 A, 2IRBHENR S SN D Z L0, /A Rk 2E8ERBIIET 5720, BER
BB AR RFR 2 /> 2 &b HOAMRFIC I > TR T LEEEL VN Z LR EISNE T,
FR—DZ L EEBEL, BEIRENPMGET 5 Z & 2RET 5720, BR~OBE b 2 — X732 & O i % B
WELET,
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8. REWEICDOINVT
8.1. BRI #EE (TSD)

ICOYY 7y a ARENBUEREICE L2 WER R M & | H# %2 OFF IRRRIC L £9,
Ay F I EIC K LRI EA T D720, IC WEB TR 25 TRV £4, B X7 U v Aig
ERiOTEBY, Py 7y a VRENMEFBEETIND &, BEIMICER L ET,

TSD H&REIT IC N REREE L 725 E I 2 H6E T, TSD #RE 2 mAYIZIE 42 & 9 72 T
TFETEET TS 720,

i B HH A B R (A TSD(mask)): 2 ~ 8us

8.2. (EEERHH#AE(UVLO)

VM ¥ HIMEED, 3.8VARE LT & 72 o 7o 6 WHBIRHIRIE 2MB) & | 084 OFF RE&IC L £,
UVLO BifEf2I%, VM i FRIINEE A 4.0VEEHE)LL EI2T 2 2 & TR E 720 £7,

X ERLORFERHOEME L & WEONEATRRIZ, Z5M L0 £
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8.3. BB AL (1SD)

T— 2 —HICBUEEL EOBMARN GG WERHREAE & 14 OFF KIEIC L £
ALy F 7R EIC K DBEEZRET 720, IC WE CAREA R 23T T £75,

e TB67H450AFNG (S v F42 4 F)

WWERERIL. LTOWTNNEITH Z L THRRTEET,

O BIFROHFHA

@ —FEAHZ A F— FINV/IN2=L, 1.5ms LA I)ICFRE L7-1%.
HEEEE— FINL or IN2=IICRET D,

1 FE YA A B IRE [ ((ISD(mask)) © 2.5 ps (FEYE)

ISDEIE LN )L (4.9A(1REE)) N

tISD(mask) €

\ 4

H AOFF

K 8-1 TB67H450AFNG @ ISD EifE

e TB67H451AFNG (HEIEREZ 1 )
PEE D1 IRIERIGISD(of))FR i 12 B B E I L £ 77,

1 FE R AN A R (tISD(mask)): 1.5 ps (FE7E)
WM 1 A7 BRI (ISD(off)): 3 ms (FE %)

ISDENE L RJL(4.9A(IEHE))

\ tISD(off)

HHER N \
tISD(mask) //

A ON OFF (EEEEE)
7/

B 8-2 TB67H451AFNG 0 ISD E4E

X ERLORFERHOEE L & WE-ONEATRRIZ, Z5M LY £,
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8.4 BEEY
BEEE L v 3 — MR LTEA . T ORORIEIZ LV IC HHE LR KICE LN B £,

RS #hind/ h S WigE (RS=0~0.27Q)

nFES 8 F 4 FF BEELa—+

1 GND

BERAR L
2 IN2

BIRARE L

3 IN1

BIRAE L
4 VREF

5
IR L
7 RS
8 ouT2
RSB KETWIEES (RS=0.27~1Q)
pir et 2= mFE BEES 3 —F
1 GND
2 IN2
RIEEL
3 IN1
RIREL
4 VREF

VM

5
IC BiR, FIERN
6 OuT1
7 RS
AR L
8 ouT2

MDY v 3 — FRBR(E 2 — X7 D)OFER, —ERTET RSEIBKZIWES, o7 L—%
F— N TIZICEEEL ., TR L L TCICICRERD RIS, BIERAKTAHZ EBMHRINT
BUET, B, RSEFI/NE N, FHITT7L—FF— FTIEIARWES, BiEr v a— T8
FKIIER SN TEY A,

BERZE L g — b, R OKRKE « Mk ERRAE LAWK D ARG R A BV L E T,

TR —OBEEE v g — F~OXE & U TSR RGH CITERB AR T 20 iz, @il e =2 — X%
WY R EATICELE L TV a2 2 &0, EBIRICIEEBIGENEER E D7 = A Lt — 7 O Z M AIA A
TWEEL A LPOTRESBEVVELET, b a— X0OTEKRERORDHTIT. BEEOHEHFESE 22—
AOFEIR I L VRO TN/ EFT DT, BEKOFE CHUIRMEZ MR EIWET L BV
=
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85 a1—X

WEFRORAESR IC Bl L5670 &0, IS KBRS IET 2 Z LN X 5| BT A~
NTEY R 2= R EFHAD EZHERAL ISV, IC 1T, M KT Z BTV, o2 AR, B X
OB AT N O BE SN DB /SVA ) A R ENFIKNCTHRIEST 5 Z 08350 . ZORE IC ITKEHR
DPRAVEET D Z & THIELHKICEL Z LR 9, BEEICBIT 2 KEROMMAZEE L, LK
NRIZT D720, B 2 — XOFETEWIREH, fARRALE R E O 2R ENNEL 2D £7,

ZOICITIFHAGBEBKRRERN N Z E 2B L, % OFF (o3 2@EmMm e (ISD) 23N
ENTWETR, HO50L5MHTIC OR#ELRIET2HLOTIEDH Y FHA, BFHRHFEIREEER ITE
RMPICHEBEIREB A EERT 5 L 2 BV L £, Mt KEKZB S E72E, THEAFEORIIC X
VAR A S E R IZEE L 2 &R0, BET D0 IC MR 2 rlaetn s 0 £, /2, i
BN TRNGT -5 E. THEAFEPRIICE > TUT IC R LI IV EET 2 2 L2030 £4, @
EITIRIEA e L7285 AiC, 2IRIHENR S SN D Z £, /A R X D8EEEBGILT 5720, BER
R EE IR BRI 2 R 2 L b, M BAREEFICE > TR T LHEIEL eV &I ET,
TN—DZ L uEEE L, RN T D Z L2570, EBIR~OHW b = — X7g Efifi H % A
WELE9,
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9.ICHOHEEN

IC BMWHETDECONTUL, K, HAEO N T DA X —PNEET2EEa Yy 7EHOERT S
BHD 2 OOWHIHTH LN TEET,

P(total) = P(out) + P(bias)
o ET—X—MIIERDIEEET]
H oS (Plout) 1 H-Bridge = TF® MOSFET (2 L » CiH&E S E T,
P(out) =TIout (A) x VDS (V) = Iout (A) X Tout (A) X Ron (Q)..cevevnieniiniininaeinennes 1)

E— 2 — M OB DNEAE I 72 o e E512, MO E NI TO LBV HETE £,
Ron = 0.60Q, Iout (peak:max) =1.5A, VM =24V &45 L FidD kI ICFHETE £ 7,

Plout) = 1.5 (A) X 1.5 (A) X 0.60 (). eeeneeeeeeeeee e (2
=1.35 (W)

o Vv L IMADIEEE
0y 7 L IM RO EE T IXEMERE & E RIS CTRHFE L E 9,

I (IM3)= 3.5 mA ({ZE¥%E): #Eh{ERF FPWM=30kHz)
I (IM2)= 3.0mA (FE#E) : {Z1LFF (7L —FFE— )

H7R1F. VM (24V) ITHERES LTV ET, (%R VM ICHER SN D RIEIC K W IHE S5 ER &
HABBAL v F 27T %2 LICk VBRSNS EROAF)

BERF OB ENITLL T O L D IZEAE TE £,

P(hias) = 24 (V) X 0.0085 (A) .. eeuneeee e (3)
=0.084 (W)

.« WHRES
FHEAQ), QDMEN B B ZRENERF OIEEE ) Ptota)lE, AT X S ICFHHRTE £,
P(total) =P(out) + P(bias) = 1.35 + 0.084 = 1.434 (W)
¥, AFIEREOE—Z —IFENERFOEEE NI TO LD IR TEET,
P =24 (V) x 0.003 (A) = 0.072 (W)
Flo, AZ UL E— FTIEEILSELZ LT, HEBNEZMAL2FENRTEET,

(IM1=1pA(max))
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