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SLOW DECAY. &Y O t2~t3 DXL FAST DECAY &% Y FET, 1=fZL. CORERBDFIF x%(tL~t2)DEIZERKE
BISELEM >35S, SLOW DECAY [£175H 9 |2 FAST DECAY OH &Y FT,

MTH @HF AR BE[V] BEREEAR
0~0.3 SLOW DECAY
0.4~1.0 MIX DECAY
1.5~3.5 FAST DECAY
CREE
:
1 1
! 1
A 11 tehop X 1 : : I
- = 1 EREEME
1o 1
N B ' J N
1 ! 1
| | 1 sLow [FAsT G
1 1 DECAY DECAY 1 1
LI T T T T T 0A
[ 1 ! 1

I 1
Figure 7. MIX DECAY B0 CR EX, HHER
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#axH R K EH (Ta=25°C)

I# H Ek=7 E K Bify

BREE Vee2 -0.2~+36.0 \Y
HEAHNEE ViN -0.2~+5.5 \Y
RNF s XENNEE VRNF 0.7 \Y
H O ER(GER) lout 2.0% A/
HAER(E—9)*2 louTPEAK 2.5%1 A/fR
iR EE B Topr -25~+85 °c
RFRE Tstg -55~+150 °c
EEESENEE Timax +150 °c
X1T=150°CERBALEWNI &,

¥2 /YL RIE tw=1ms. duty 20%D/SLREF S
AR MERERUVEMEREFEL EDMMFTAEEREBABEIX. SILEFLIHRICEIAEEIHYET, . Pa—FE—FLLFA—T >

O THREABBLLET,

EE2:

E-FHE WEREBEEETEELA, ABRKRERZEZDLSUBBRE— FAEESNIEE. Ea— XU EYBNLRLNKRERE L CIAITS

BEEAMEEEZBADLSACHEAEZSINET L, FYTRELRICEY. ICKROMBEEBLLI I LITOUNYET. REEAIEEZE

ABOEBEFERY A XERECT S RRBAMEEHRERECT L MBREFERAT HLE REEEHMEEZBABTVL SBMERICTRE S,

HELZ B4R Sl (Ta= -25~+85°C)

H B Hix=3 ] B
ERERXE Vce,2 8~28 \Y,
A D EFRGES) lout 1.7%3 A/
%3 T=150CE B A &,
BEm
} EHIEH(Typ) N
HH LS : , Bf
T iEsRe | 4 BERY 8
VQFN028V5050
Ty oy ar—RREERBER Baa 128.5 315 °C/W
v iar—nNyh—T FEPIDEEYEENRS A =25 Wir 12 9 °C/W
34 JESD51-2A(Still-Air) [Z%EHL,
X5T0v 0o avhonNysy—2 (E—LKRES) LEPODETOREFE/ NS A—4,
36 JESD51-3 ITHEH L F-EREHEA,
BIEEMR HAR# HiR-Ti&
12 FR-4 | 114.3mm x 76.2mm x 1.57mmt
1EH (@) HF5E
tRSENNE —> SREE
BRSO RNRNE— zoum
+ B L AR H
X7 JESD51-7 ICEMLL - EREEA,
BIEEMR HiR# HiR-Ti&
42 114.3mm x 76.2mm x 1.6mmt
1EH (@) #E 2EH. 3EBB (NE) fH%E AEB (Em) fhHE
tREINE— HEE RSB/ —2 fEE RSB/ —> thHEE
%%5 :/ F‘/\Dg - > 2 2
B L RS 70um | 74.2mmo (EEA) 35um | 74.2mmo (EEA#) 70um
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BERNEEGEFICHEEDLZWLRY ., Ta=25°C, Veei,2=24V)

TSZ22111 - 15+ 001

&}
B B BT o ‘*E 1:;2% fe sy M & #

[£4]

RE N4 BFERIBER lcest - - 10 A | PS=L

EIRER lec - 25 5.0 mA | PS=H, VREF=3V
[HIEA A]

HLURILAABRE VINH 2.0 - - \Y;

LLRILAHERE VinL - - 0.8 \Y;

HLARNILAAER liNH 35 50 100 PA | Vin=5V

L LRNILAAER IinL -10 0 - MA | ViN=O0V
[tH7(OUT1A, OUT1B, OUT2A, OUT2B)]

. lout =£1.5A

HAA ViER Ron - 0.49 0.75 Q (ETAH)

HAHY—2 ILEAK - - 10 HA
[E TR HIEER]

RNFxS A ER IRNFS -2.0 -0.1 - A | RNFxS=0V

RNFx JEAER IRNF -80 -40 - MA | RNFx=0V

VREF RAER Ivrer -2.0 -0.1 - HA | VREF=0V

VREF A N EEEH VVREF 0 - 3.0 \Y

MTH RAER IMTH -2.0 -0.1 - MA | MTH=0V

MTH A hEE#E VMTH 0 - 35 \Y

?E’;]; iNbﬂiFi " tonan | 0.3 0.7 15 us | C=1000pF, R=39kQ

a2 L—2ZALy¥ 3K | Ve 0.57 0.60 0.63 V | VREF=3V
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BALZVTF—F
oCLK-INEEENAKIZE TS S VA L—2REIEEEIZDONNT
ABERE, FPSUORL—AAIREABLTH Y., CLKINBEAKICTRATYE VT E— 2 EBET S ENTEET,
UTIZ CLK-INBREIAKIZH TS FS VA L—F2EBIZOVNTHBALET,

olJtw FEME
FSURL—2RIBOTEIE(A =¥ 54 X)E, /8T—0ON Yt bfe: PSIRFICE > TITHONET .
- BRBABOIHIEA = v 54 X)EEIZTDONT
DPS=L IZTERBRAT IEBE@EEFIZD—F VATIFRALEZL, )
BRIEARIZICASBIZT/AT—ON Yty FEREENB N THHIEShET N . E—FH AKX PS=L THBHREY OPEN
RELEBYET, BREERAR, PS=L=2H 12952 &LIC&2TE—FHAIX ACTIVE RREELLY, YHIERAT
FIEED DY ES, =20, PS=L=H B, X2 NS KRENSBERKEAERL. E—2HAHN ACTIVE KEEL
B ET A0us(Max)DEENHY FTDOTITEFECLZSLY,

Jty MERR ACTIVE

I +I 1 1
PS I I ! f
CLK I | i :
' ' : :
OUTIA I b oo
| I i i
OUT1B | R
< I dh i >

E—%H5 OPEN E—4Hi% ON

@PS=H [ZTERKZAT 3545
ERZEAEIC IC AEIZT/AT—ON Yty MERENBULTHEIEShi=%,. E—4H AL ENABLE=H THNIE
ACTIVE SKEEE Y . HIESATHENALIMNY FT,

CE—AEER O = v T4 X)EMEIZDNT

E—FEERICFS VA L—2ERODIELEITIGEX.PSTHFIZ Y MEEFEAAL TLEELNP.1I5SBE),
2L, PS=L=>H B, X2 UM IRED SBEEIRE~NERL. TE—FH A ACTIVE IKEE L % B FE T 40us(Max)D
BEAHYEFTOTITEELESLY,

oflIANZA Y
FSURL—2EEIEL, ERAMIZIE CLK EEDIBENY Ty DIZTHET B0, UTFISRIADZAZIUT%
FoTLESW, SOFAIVTITERLTAASNEGE, FSURL—2EBRATHELEEE T 2TEEHELH
YEFTOTITIELFEEL, £, PSELoH B, R4 UNARENSBEIREAERL. E—4HHA ACTIVE Ik
BEL 122 E T 40us(MaX)DEEA H Y. COEBERMT CLK MAN S THLERBEEZTOLERADOTIEELLE

AN
—>
ps — ||
H B c
CLK : |—|—|—|_
: D E :
MODEO FiG FiG
MODE1 - i—p ; ;
ENABLE
APSE/INAALISILRGE -« --- 20ps
BIPSIH LAY Ty U~CLKILH EMNY Ty SANTRERKEBERA---- - 40us
C:CLK &/NEH:----- 4ps
D:CLK /N AH/SJLRNG - 2us
E:CLK H=/PAFIL/ISIL AN« -+ 2us
F:MODEO,MODE1,CW_CCW,ENABLE & v k7 v JB§fE------ 1ps
G:MODEO,MODE1,CW_CCW,ENABLE 7R—/L FE§R------ 1lus
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* FULL STEP (MODEO=L, MODE1=L, CW_CCW-=L, ENABLE=H)

OuT1B
OUT2A

ouT2B

IOUT(CH1)

IOUT(CH2)

@

@ i ®

@ i @

.........................

..........................

.........................

..........................

.........................

..........................

....................

- HALF STEP A (MODEO=H, MODE1=L, CW_CCW=L, ENABLE=H)

PS_!

0i2i0i@ 06000

CLK S e

OUT1A
OuUT1B
OUT2A

ouT2B

IOUT(CH1)

OUT2A

4CLK = Electrical angle 360°

OUT2A

8CLK = Electrical angle 360°
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- HALF STEP B(MODEO=L, MODE1=H, CW_CCW=L, ENABLE=H)
0200000000
ps__

CLK SnlpliplipipipEpEpiglE ;
S S S S 67% ;

OUTIA I T T L

OuUT1B

ouT2B

OUT2A

ouT2B

IOUT(CH1) | — — et i M S B

* QUARTER STEP (MODEO=H, MODE1=H, CW_CCW-=L, ENABLE=H)
D/2{O1456TI G T 2016
PS R

CLK s iigiyiigighyiigigigigigipighgipk

OUT1A

'

] ] ' ] ] ' ' . 1 ] ' ' ' ] ] ' '
[ [ERR- JEPEY SO S S T [ERRRS. EU, TR AR JU. RPN S -ny
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

' ' ' ' ' 1l ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
1 ' ' 1 L L L L L L : ' ' ' ' ' ' ' ' :
O O 0 O 0 0 1l 1l 1l 1l 1l 1l 1l 1l d

OuUT1B

OUT2A

ouT2B

33%

IOUT(CH1)

-33%
P -67%
i -100%

100%
67%
33%

-33%

el 67%
heeheei -100%

IOUT(CH2) ——1

33% |

100% ------ : -z

8CLK = Electrical angle 360°

16CLK = Electrical angle 360°
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-ty 44 24 Fv— F(QUARTER STEP, MODEO=H, MODE1=H, CW_CCW=L , ENABLE=H)
E—AEMERICISVAL—FEERE) Y T BICIE. PSIHEFZELICAATHEMDODARNESICEBRLES Uy FEIEE

TWET, COEE. ICHEEIKITRAEZ VA E—FIZAY., E—42HHZ OPENIZLET,
RESET

1 0:2:10:@:0:©:0:®; C)iﬁlrk———41<i>§(DECDECDECDECDECDEGD

IOUT(CH1)

IOUT(CH2)

- CW_CCWHI Yz 24 =>4 F+— M(FULL STEP, MODEO=L, MODE1=L, ENABLE=H)
CW_CCW DYIYH#Z L, CW_CCW EBAZEIL LI-E®RD CLKDI b EAY Ty OTRIEESNET,
f=2L. RZA4/NIC QITOHRIEARE L TWTELUYBIBEDOE—FDEFREBIZE >TIE, E—4NERTETITE—4
DORAPCIRART Y THENEZZAHEMSHY EFTDT, VIR —T U RITOVTIEHAFFEZIT> T LY,

CW | CCw
S o 1 @ i o ':‘ @ i @
PS [ |
CW CCw | i
CLK [ [ [ |_|i I L
OUTIA —— oo b
H 1
OUT1B ﬁ ------------------------------------------------------------- : -----------------------------------------
OUT2A —l ------------------------------------------------------------- e
OUT2E e S m—— S A
] : : I : s
oty S T e e e T
ouT(eH) == = — = == ——— e
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- ENABLE 1Y # % 2 A = >4 F+— F(FULL STEP, MODEO=L, MODE1=L)
ENABLE E8 DY Y% (X, D ANEEIZEEFREL < ENABLE EEDZEbIzL > TRBEENET, ENABLE=L REITIE.
E—AREHA OPEN 12745 L £IT CLK AAZEHT D0, A S VR L—2EBROEREFXELELET. £ T,
ENABLE=L—H ~EIREF(X ENABLE=L ZANT HERIDKETHEIRLFET ., ENABLE=L REITH > TEMBE—F
(MODEO,MODEL)D Y] Y # Z [£1THh 518, ENABLE=L REI TR E— FOUIYRZ BN ThnfHEE. ENABLESL-H ~
BIRFIIUIVBRZABORMEE— FTERLET,
Output off & Translator stop

l« > 1
: ©) g ) : :® ®
PS _| | |
ENABLE : : | o '
E = | | 5
CLK : [ L 4 | | [ L4 [
OUTIA — e I !
: ] — ;
: ] I
OUTIB ——rmmemmmmmmmmmmee o
.' | [
OUT2A — e i II SR .
ouT2B i i I !
—|"'""""'""""'. """"""" I |"" """""""""""
: : | | :
---------- ; R EALLCCLE SCCTTT T EETTRET P ERTTRERTIPRERITS SRR PERRITRRRRIRRRRRRL A [101:
IOUT(CHl) — e — e ——— S
.......... R 100%
: : | | :
---------- f ' o= mmmemmm e neeeeed 100%
IOUT(CH2) — | e e e e | | P
reeeeerene e e e J--- -100%

ENABLE=L # AN T HRIDKETERLET,

CE—ARBE—FOYIYBRZIZDONT
FEE— FOYYIRZ L, CLK EEI2B{%% < MODEO, MODE1 EEN %t L RABIZITHhhET,
AHRE, HEE— FYIYVIRZE, BEBHEBO MLIRS MLOF—HRICERT 2 E—42BHEEHIET 2#EEERRE L TLY
FY, 2L, FSANIC HITORESAIELTWTH, YIVBRABFOE—2OBEREICL>TIEE—FDERTET.
E—ADBRACIRATYTHENR AL HYETOT. HEE—FOYIYERZ O—F U RIZDNTIE+2EEEL =
ETRELTLESL,

- CW_CCW &t £ — F(MODEOMODEL) DY Y % 2l AT SI5ADEES
TROLSIZ. Uty MERPS=L-H)#%& 1 DE® CLK EEMRAASINDETERME A. 1 DB®D CLK EEAAAEhE
LIZXRMEB ELET,

XME A
=CW_CCW. BMEE—FOYIYEZICHIHNIEIHY TEA,
X[ B

=CLK1 E#ith & % LM& ENABLE=L KRG (E.CW_CCW EHEE— FOEUIVERZ IZLWThAh—ADHELTLESLY,
AFWICERLEEE, SAXTFYTA2EERMIEL, E—20BRALENESA8EENIHY ET.
&oT. CW CCW DIV Z LB E— FOUIVBRZ ZWMATIEEE. BT PSmFICUEyY MEEZEAAL,
XME ADIKEICLIZETIToTLESELY,

XM A 1 XM B -
< ple >
ps :
CLK S N m I s I e B
|
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bl PR [ B 451

N)—t—THFTI,
X P33R,

ATy Y ARHFTT,
X P35 B,

[ 7sp || ocp |
MODE1(7) [ ovio |[ uvio |
MODEO Translator RESET
cw_ccw(o)
ENABLE(0)
TESTQL
L2 NANRRAVFUHTY,
Bidat ik
— VREFE DAC 100u~470uF (B &)

- 0.01u~0.IpFFEBE IS v I L E
HABREERELET . f;j WFOREES S v 772 L)
i&;ﬁﬁ%']%fkjj LTLEEL, 52 VCC1 415 P4 SHE,

FHAliE P SR —OIIiZS “:]|°>'<OUT1A FF.VCCLVCC2 Fp T ¥ a— b
s 23 ’(m‘-l LTSHRCESL,
PWM BRHERELET, RNF1 e D
B 03 g ovTs . .
C:470p~3300pF RNFL | e
R:10k~200kQ RNFZS:[>" el "__Cj-fg_?’u i O-lHFjE +100uF: i_
o Blanktime | 2 || 2 2URNFIS \ R )
FEME P57 B, S =
PWM control E 9] 79 VCC2 \_
_____ S| | <5 3 kL ouT2A
! o "m“| B AER T,
17 o
| 39kQ 3 3]x OUT28B lei—»fgézi
N < Mix decay 6 ¥

control M P4 S,

DECAY £— REBREHFTY .

X P38 B,
BERRHAERTY,

BRBEARERELES, ERERE L

(DSLOW DECAY %7 B 0.1~0.3Q

=GND ###IZT T,
CHERACEEL, MMl P4SHE,

@MIX DECAY B
=SERAEETAN

ﬁlé;é?f;% Figure 8. 70 v Y X it AEKRK
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i8Iz DLVT
IC OHEBEAW). BERECC/W), BFEBEE(Ta)ZZEL T, ICOF v TRE TjM 150°C 2BATLWVEWNWI L&#HERALTL
FZELY, T=150°C ##BA 5 LFE R L L TORENBI G BY ., FE, VUGB LEOBEIFEELET,
EBHCOLISHRRTCHEASINET L. ICHLIE, BISEFBRICEVET, LWHEDIZRETIZEVLTH. Tma=150°C [k
SFLTLESLY,

oM EIZDINT
IC ODBMEHEEENITIEREE(Vee). EEEETR(Icc). H7 ON EH(Ront. Ron). E—RHAERIE(our)IC& > TEHE
FTBHENTEET, 2 ZTIXFULL STEP ERE)., SLOW DECAY E— FTOEAZEZRLET,

VCCIZ& HHEBAW] =Vee [V]lcc [A] wvv-- - ©)
i 71 DMOS B0 HEE H[W] = (Ronn[Q] + Ront[Q])- lout [A]2- 2[ch]-on_duty
ON 2
+ (2-Ront[Q))-lour [A]2-2[ch]-(1 - on_duty) -+

Eé.f)!u.ijifﬁ(@ E) 23
=12 L. on_duty: PWM on duty = ton / (tchop)
tone [EE—F2AMILD L, R ELERJXEMEETEL>TEFT, FRITTIHRVLEI,, BEICTEHELT
(ALY, tehopld, SMFIF CRICE > TEFEDFavEVTRAYTYT, FMIEP7T ZITSHBIIZELYN,

i L PchDMOS ON #$i Ronn[Q] (Typ) | T8I NchDMOS ON #E$i Ron[Q] (Typ)
BD63621MUV 0.32 0.17

IC £ADEEEN W_totalw]= D + @
HESEREEE Tj = Ta[°C] + 8ja[°C /W]-W._total [W]

=2, BMEHUE 0u[°C W]IFERFHICE > TRELELGYFEYT, PIOORENZ CSE a0, Tz ERRISE
RAENHERTOREHIE 6. DAELELIToTHEYEIDT, BHEFBEUETHALECELSL, ERBEHCF
THERLDHEETT ., EROREZFTRERLZT TR FASNET TV r—2 3 VERTORFE £+ 57172
f=E. A<D Tmax=150°C EBABVESITHAY—D U EHF>RBBFHZLTSEEW, 4H. BEOFERAE
TREXWICIFETTHN, HITRMITHELVEHETHERASALSRICE, E—2HARFITay bF—F1F—F
Zxi GND [ZH#i 9 5 " &ITk Y., ICORBREER TS ELTEFTTDTIRFALZELN,

OREE=AAFEIZTONT

BD63621MUV Tl TEST F/=zI& MODEX i FICHBE SNI-HEMZEHLADS /A —FEFIALTIC OMEFY TR

EFXEBAIETIAENHYFET, L. COBEE=FIE. HETLHE-ZRAICAVS L O TEFERRKETIE

MERICERALAZRNTLCREEL,

ICIzvCC EMMEFIZ. LEEE=2iHF & Yt GND A Idiode=50pA DEF EFE S -HOHFEETERELET .
COAEIE. ABDFAA—FOVIBEZAELTWS I EIZHYET,

Q) ZDHFEENREFEZAELET (VI IXBEICHLT—ROADEEFHZLHFET), COEEREOHKREKY.,
E-AMFEENSF Y TEEOREEZT S ENTEET,

BVCC #MML. E— 2B LAINSE_FIHFERZREREL. QOHBRLVF Y TREEHELET,

-ViimV] 4

E=-RInF
Idiode

¢7?1_|

R EHE

25 150 F v FBE T[°C]
Figure.9 Fv JEREATEDERE
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A\ H 0 254l [ B2 B

CLK
MODE1
MODEO

CwW_ CCW
ENABLE
PS

RNF1S
RNF2S 5k Q

10k Q [

100k Q2

OuT1B
ouT2B

_|

3
2
ouTaA i?
L]

B IE]

:

VREF 10k Q
MTH Sk

kR

; VREG (NEBEIR)
5kQ

RNF1, RNF2

2

I

5k Q .
5kQ !

—Wv—k‘

Figure 10. AH A MEKE
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FEREDEE

1.

10.

11.

BERO#ERICONT
BRIV ZOFEGITEY LSIVHIRT 2BNAHY I, SEGHIRARERL L THEICERE LSI OERIEF
MICE AT —FEANDZFOREERL TSN,

ERSAL IO T

BRI —VDHREHIBWTIE. BRS A VOEBRRIE, B4 VE—FURICHEDESICLTLESL, ZOE., T2
ANREBRETTOTRERIE. TNOAREBEMTH>TH, TUFLRERNNI—EEF7FOTRER/N2—2IE
“%L BN —VDHEA VE—F VRICEDBTFOATERADTOAIL - / A ADEYRAAHEHELTLEE

o TTIUERSAUIZONTH, BHNONZ—URFEEEBL T,

it.L&@?«rwaﬁﬁ%louraﬁ ooV FimFRIcarTUoYERBATLIELLIC. BaVTUY
FADKEIE, EBETEEBRTARBCAZ EHEFEAT IO VT oD FHICEELVN EE2+ACHREDS Z. F
HERELTLESL,

TS50 FEHEIZDWLT

G590 FIGFOEBRITIVLIELIEEREIZENTYEH, RIEBHRICESLSICLTLESL, FEERBICEEREF
EH. TI3OY FIHFUNDTRTOHFNIT T FUTDEBEIZELHENESIZLTLEEL,

59y FE&E/NNE2—2I2DT

IMEB TSI REREBRI SV FHRHBBE. KERIT IV ENE—VEIMEBT SOV FRE—VF58EL.
NE—UEROERD EXRERICEPIEEREAMEST TSV FOBEEZRLSERVESIC, £y FORERT
1R7—RTHEEHELFT, MITHBREDT ST FOERBNEI—VIEHLLBVEIFELTIEEN, ¥
TOVERTA UORBIE., B VE—FURITHEDLSITLTLEEL,

BERFHCDULVT

A—. ABRBREBADEISLUCHERAZINET E. FYTBRELRICKY ., ICKEDHEZEILSED I EIZDOH
PYFET, RMFREORFMRRERICRE L CLFETHFREKXIE. 70mm x 70mm x 1.6mm 75 R TRF S ERELE
B, MARLZLEBEOETHY. ChEBZHG5RIFEBRY A XE2RECT S, MBAREEEEARES TS, KR
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