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o THFuZANITPWMOF 2—F 1 #lf (7€  AD)
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o WU TOUT = 0.6 A (1) (ki ATk 1 A) HE 01369 (8
o TEJRAEIE: VM = 4.5 V~22 V (it KiEks: 25 V)
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o HELAHIERERE DB ATEE (0°, 15°, 30°)
o Ty WMEMREORINATAE (120°87E, 135°@E, 150°#EE)
o HEEUIV BV IO EE
o [HIEEEU HME S (FG_OUT)
TB6633FNG: 3 pulse / 1 &5 fh
TB6633AFNG: 1 pulse/ 1 %4
o FLENERE DI AR
o IR E IR BRI RE DR FTHE (fose / (6 x 217), fose / (6 x 218), fose / (6 x 219))
o PWM JHEECER 7T hE
o THE@EIERE
o BT MEIE ISD)
o FEWEIE (TSD)
o [KEEMHEE (LVD)
o FEJHIBRE]E
o Ta— b7 L —%HRE
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TOSHIBA TB6633AFNG

i85 BA
mFES | WmFES | /O P
1 VM — | E—42RERNRT
PWM BEERIRAN (FILF D VRHNE)
PWM EliE# (fPwm)
2 FPWM ! High : fPWM = fosc / 128 f5) fosc = 5.1 MHz B fpwm =~ 40 kHz
Low, Open : fpwM = fosc / 256 1) fosc = 5.1 MHz B fpwwMm = 20 kHz
BEARESANGF (FILE D UERAE)
3 CW_CCW [ High D HEE (Uo>W o V)
Low, Open : IE&; (U—V — W)
Sy TREERGF (TILF 0 U EBRAE)
4 SEL_LAP | High Sy TEE
Low, Open : 120°@E
5 O |UMEHhimF
6 \% O |V tHE hiHF
7 O |W HH hinF
8 IR — |HBAY Y MERERRF
9 PGND — | =T 59y FigkinF
10 oc I BERESANETE (FILEYUERARR)
0C=20.25V (%) TPWMHIHET->- TV EREESEFTILET.
11 COM | E—2 hRERRT
12 SGND — TGS FiEGIEF

ESEHRBEIEBSHENHEF A—T> KL1Y)
13 FG_OUT o IEBIRE, EERAEL Low, EUH LRE— RTHREEIZHES 1ppr £H A,
E:1ppr:ipulse/ 1 BRA ABE—FDHEE. T2 10EHY 2/ULAEHLET, )

2 a— bIL—FEREWRF (FLT D VERNE)

14 BRAKE ! High: ¥a—kJL—*%  Low, Open: BEEE
15 osc C — |osC_C: IEAO LT U ERRT
OSC_R: ®iRFADIEERIHT
16 OSC_R — | REBRIRERE (fosc) f5l) OSC_C;68 pF, OSC_R; 20 kQ B fosc ~ 5.1 MHz (1Z#)
BEHEMEEARNEHF (FILF 2 UERNE)
VAD (L)SVSP<Vap (H); 4V (12%): 7+ A AADICE L PWM DT a—TF 1 IZERE
VAD (H) < VSP < VREF S Fa—F4 =100 % (127/128)
E R 5iEFIERFRE— KD ON duty 3% Ri%F
18 VST _ | osvsTsvap(L)1V@EE) :DUTY =0%
VAD (L)SVST<Vap (H); 4V (8%#): 7F+AJAANICE L PWM DT a—TF 1 IZERE
VAD (H) < VST < VREF S Fa—F4 =100 % (127/128)
19 TIP — | ERBEEESRERD YT U ERIG T
20 TRE — | EERMEOY X422 — bk OFF BERERD VT oY EGIHF
RHERR AR B ER T (TILT I VIERARE)
RHERREIRE (fsT): 1 EXADEREK
21 FST [ FST = High = fsT ~ fosc / (6 x 2'7) 1) fosc = 5.1 MHz B fsT ~ 6.4 Hz

FST = Middle = fsT ~ fosc/ (6 x 2'8) ) fosc =5.1 MHz B¥ fsT ~ 3.2 Hz
FST = Low, Open = fsT = fosc / (6 x 2'9) f5)  fosc = 5.1 MHz B¥ fsT ~ 1.6 Hz

EHAREEBSANGT (FILE D VERRNE)
LA = High ~ ## £ 30°
22 LA ! LA = Middle =~ ##Af 15°
LA = Low, Open ~ ##& A 0°
BEYYBLYBRERBEESANGRTF (FILFV VERNE)

SLOP = Middle~ T X FE—F
SLOP = Low, Open ~ Z3A7% L

24 VREF — | BREBEEHNHF VREF =5V (1R#)
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TOSHIBA TB6633AFNG

BhfEER AT

SEMEES L, B2 ST S0, —EER - fREL TODEERH Y £,
AT Fr— MIBERE - BEEZHBT 5700, BAEL TW25E086 0 £,

1.

oY L REE)
V=T EEERE VSPMT LD 28— MEREZIT 5 L. ERME— FTE—20n— 2 fBaEELET,
0%, WEEROBEREEFEH L, T—F 2EESEET, T— X OEIRCL D, B OLEICHEETH
FAELET, BEELELSDAMN TEEOEAZ T EENMIBEEANSNS L. BB HRHIETO®EE
EENDMEEEAS GEET ICESWREREEICUV BN, o) L ABBICTT 5 L% DC %
— S EERE L E T,

R OBIE

BERFL, E— 2 BEHE L TOWRWEDFHEELENEETT, B L AT — FOMEBRMNBTEEEAL, 20
72, AIC TIE—ER M, B TE—Z Onr— 2 ([ELEER, BHERE— N TE—XZBB L £7,
TIP i CEGEIRI 2 3% € U £ 7, SRIESHEE ST FST i+ CRE L £ 97, BB & Rl HisuiF o ON
T a—7 41X VST i FEBEIS U7 a—7  THAZEBE L ES, B P L AE— RO ON 7 2—7 113
VSP i CHRIE S v, BERIEIZ1T 5 56, VSP i HIClERSEEZHMNL, T—Z0fEs), @ETLB IV
fFEOREZ LET

BV, FREIERGE O RFHER EOEE) FL s () DUTY) I3 E— 2B L OEMIC LV EDY £§ O TERIZEK
LEDEIABLPLIEL LD T,

1) BT — R
TIP %+ CHEMMEM 23T L £,
b IR T2 = Co x TIP ¥ FEE / TIP S5 S BB
C2=0.1nF ®HE. T2=0.1 pF x 3V (%) / 3 pA (%) = 0.1 s

2) sliERE— K
SRR E IR AL FST i L » CIRESNE T,
(FNE T ARBNE)
FST = High = BREERTTE RS foT ~ fose / (6 x 217)
FST=Middle = &HERHE HEEL ST = fosc / (6 x 218)
FST = Low, Open = 53T E 2 £ST ~ fose / (6 x 219)

vsP ——(_] vsp
V1

R1
> | VST
I R S L
; : : 3V ERE) I Ct
TIP | Czi_c TIP
o mhERE v L ABE oL TRE
E B B A R 3/1

EERA—
VSP > 1V (18#)
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TOSHIBA TB6633AFNG

3. FBEBRRREDEE

BERM LSS, VAZ— FMIBIZHS OFF 0N A v B —F 2 A Hi-Z) &720 £,
BRI TO L D ICHRESN TWET,
1. SEHERE 5 8 ER AN
2. ISD @h{Em;
3. TSD &h{EHF
4. 'Y L RBRENIG O SRR E G E LT O Elis g
5
6
7

. Ya— N7 L— R
EE S L REREN RO CW_CCW S AJJOE) ) B %
BRRR A A (FMAX) Bk
FST = High & FMAX =fosc/ (6 x 21)  fil) fosc = 5.1MHz B FMAX = 400Hz / 1 X4 A%
FST = Middle ¥ FMAX = fosc/ (6 x 211)  fi]) fosc = 5.1MHz ¥ FMAX = 400Hz / 1 T4 8%k
FST = Low ¥ FMAX = fogc / (6 x 212) #il)  fosc =5.1MHz ¥ FMAX = 200Hz / 1 FE5 A4 82K

F72, TREWTTYRZ— MIMEREL, LTOX 22 ET,
U R % — MR T1 = C3 x TRE ¥ - &L /TRE Ui+ F5 B Bt
C3=1pF OFAE. T1=1puF x 3V (E#E) / 3 pA (EHE) =1 s (FEHE)

FlZIE, T—F»u v 7 LTHEEELZRWEECMBIHRIED & &' 3 U ABRENIEIT L e WiGATE
EEYA ¥ — kN VSP > 1V (IZE#) — EFERIAE — EHiEsnE g 8 B A — U A ¥ — M
— ELFEhREIR...

PRI LOBEMEL 72D £9,

-BBRE—F

VSP > 1V (1R%) - RERAK

S 1V (i)
i VSP

VST
bosnoennen s 1V (1B)

S e R 3V (%)

TIP

oo . : & P 3V (iE#)

J
1
'
1
1
T
1

TRE

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

b EEEE TR I I I I I
1 I T

i R e VRS EEEEE it HEEEE BEERE EEREEEEEERR R LD

[
poassd REREE b <3 [

i j
. :
preeeren - e - ; Vv
i ] 2238 &
}

------------

Ce—> —>" < S > <
[E LAl SRR AR 2 LRERE) L ERMEHE AR
Iy X5 — ~EAR
[ ~ vsP s+ &= cmses A DUTY vsP——() vsp
[ vsT ss7®EcrEs 340 DUTY Ri =V VST
o N R2 R3
OFF (IN{ A VE—HR)
1

szC TIP
rC TRE
il
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TOSHIBA TB6633AFNG

R ERKRER (GE) (Ta=25°C)
b} B i 5 'K BAf
EREX VM 25 \%
VINT GE 1) -0.3~6.0 \%
ANERE
VIN2 (X 2) -0.3~25 \%
Vout1 (£ 3) 25 \Y
HAERE
Vout2 (£ 4) 6.0 \Y
louT1 (i 5) 1 (G£8) A
HAER louT2 (£ 6) 5 mA
louTs GX 7) 5 mA
ELSS=PS PD 078 GE9)| W
F}ERE Topr -40~85 °C
RERE Tstg -55~150
F O MERARERIERELY EEBATIIESHAWNEKTT,

HAFRARERZEBZ D E ICOBIRPCHEPEREDOREL ALY, IC LML BELRIECEILEEZHEETAN
HYFET, WHIEEIBERBICEV TR THRARKEBEBAGTVE S ISR ET>TLESLY,
CERICELTE, EHEN-BEEERNTIERCEZL,

E 1 VINT ImF: FPWM, VSP, CW_CCW, LA, OC, SEL_LAP, FST, BRAKE, SLOP
E2: VIN2 #mF: COM
3 VouttimF: U, V,W
¥ 4: Vout2i#iF: FG_OUT
ES louTtimF: U, V, W
E6: louT2#HF: FG_OUT
7 louTs imF: VREF
A8 HAMERSEABEERE. BEFECLIYEIREINIGELNHYET,
BEEEE (Timax=150°C) T ALK S ITHRETZIT o TLEEL,
7E9: ICHfK (Ta=25°C)
Eh{FER B
" B i = &/ 4 | &RK | B
EREE 1 VMopr1 5.5 12 22 v
EREE 2 (G 10) VMopr2 45 5 55 v

FE10:VMEEA S5V UTDIGE HA4 VIEROCVREF EHWEEOHFEAELLEIOTIEELTIHERASLEELY,
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TOSHIBA TBE633AFNG
NYr—S0HBER%

Pp-Ta
@ IC Bifk 6j-a = 160°C/W
® © E@EEH
PCB mE#& 50 x 50 x 1.6 mm
Cu SETETE 2 40%
\ @ HIBEER
PCB E#& 76.2 x 114.3 x 1.6 mm)

1.50

1.00 N Cu {EEH = 30%
@

= N
2 @ V\ \

0.50 \‘\ A3 .

vore, o
DN S
.0 3 ‘0
e,
0.00
0 50 100 150

BRI FICIEEDZVEY., Ta=25C, VM =12V)

bi:| B 2 5 BOoE & # =/ b BX | EHf
VSP=VST=0V,
%1k VM ERER Im IR=TIP = COM = GND, — 3.5 6 mA
The OSC_C = 68 pF, OSC_R = 20 kQ
VSP=VST=25V,
B VM ERER IM(opr)  |IR=TIP=COM = GND, — 4 7 mA
The OSC_C = 68 pF, OSC_R = 20 kQ
VIN=5V
N1 (H) FPWM, CW_CCW, SEL_LAP, BRAKE, — 50 75
FST, SLOP, LA
VIN=0YV,
ANER liN1 (L) FPWM, CW_CCW, SEL_LAP, BRAKE, -1 0 — pA
FST, SLOP, LA
N2 (H)  |VIN=5V, VSP — 50 75
N2 (L) |[VIN=0V,VSP -1 0 -
VIN1 (H) 2.0 — 55
FPWM, CW_CCW, SEL_LAP, BRAKE
VIN1 (L) GND — 0.8
ANBE ViNz (H) 4 — | VREF | v
ViNz (M) FST, SLOP, LA 2 . 3
ViN2 (L) GND — 1
AAERTY L RIE Vhys FPWM, CW_CCW, SEL_LAP, BRAKE — 0.45 — \%
TIP, TRE i F R EBER Ich OSC_R=20kQ 2.4 3 3.6 MA
TIP, TRE 3 F5% 2B Tipre TIPTRE = 1 pF, OSC_R =20 kQ — 1 — s
TIP, TRE i FHRHEE VDET — 2.8 3 3.2 \Y
COM imFANER Ilcom COM=6V,VSP=VST=25V -1 0 1 MA
FG_OUT 4 Low &£ VFG_ouT |[IFG_ouT =5mA GND — 0.5 Y,
FG_OUT Y —¥ &t ILFG_ouT |VFG_ouT=5.5V - 0 10 HA
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TOSHIBA

" B i 5 B OE £ =/ B =K By
RoN1 (H) |louT=06A — 0.4 0.65
RoN1 (L) |louT=-0.6 A — 0.4 0.65
RoNn2 (H) |louT=1.0A — 0.4 0.65
Ron2 (L) |louT=-1.0A — 0.4 0.65
U, V, W S FH H VB Q
Ron3 (H) |louT=06AVM=45V — 0.45 0.75
Rons (L) |louT=-0.6A VM=45V — 045 | 075
Ron4 (H) |louT=1.0A, VM =45V — 0.45 0.75
Rong (L) |louT=-1.0A,VM=45V — 045 | 075
IL(H  |[Vour=0V — 0 10
U, V,WigFH A —VER MA
IL (L) VouT =25V — 0 10
U, V, W S FIE A VE(H) |lour=10A - 10 4oy
44— FHNEE VE(L) |lour=-1.0A — 1.0 1.4
VSPimF Ity FAABRE VVSPR — 0.9 1.0 1.1 \Y
VAD (L) - - 0.9 1.0 1.1
PWM ANEE <V)§'Z CV§ ESFP;N (I\)ASCLR =20 kQ v
VAD (H) _ L= pF, _R= 3.6 4.0 4.2
OC HiFERBRHERE Voc1 — 0.225 0.25 0.275
OC HHiFRERRHEE Voc2 — 0.675 0.75 0.825
FPWM = H
Fc1(M) | osc ¢ =68 pF, 0SC_R = 20 kQ 36 40 a4
PWM 4R 8 K 3k — kHz
Fc1 (L) |oscC C =68 pF, 0SC_R = 20 kQ 18 20 22
OSC B 0sc OSC_C =68 pF, OSC_R =20 kQ 4.55 5.1 565 | MHz
ISD #®HER lisD — — 2 — A
TSD — — 165 —
E3 7 [ % °c
TSDhys |#EIRERTIUIR — 15 —
VMG FEETREERE VMLvD — — 3.5 — \Y;
VM in FEBERIRET VMLVDR — — 4.0 — \Y;
VREF i FEEERHEE VRELVD — — 3.5 — \Y
VREF i FHEEXEERFBEE VRERLVD — — 4.0 — \Y;
VREF1 IVREF = -5 mA 45 5 5.5 Y,
VREF H HEE
VREF2 |IVREF =-5mA, VM =45V 4.0 43 45 Y,
9 2015-9-15
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TB6633AFNG

&> R[] B 51

7wy 7 ANOKEET v 7 A ESERR L1, HEE

IGHABEIEANL, ZEGITH Y BERFHIEBL T, ORI EIT-> T EEW,
Fo, TEMAHOHEROTHEEZITY bOTIES Y XA,

M D7), —HENE - L L TV DS ERH Y T,

[T
o
I =
VREF VM
Reference voltage circuit I
MCU Short brake
control —|E3 ﬁE} ’—i
Speed control input 7-bit AD
(analog voltage) Startup ™ converter |1
VREF circuit
Pre-driver
T > N4
= gz g (]
/I TIp|excitation 3 ’_i 3 ’_i 3
i
VREF/2 VREF i IR
| { FST |Forced commutation
o  — fre —> TSD
quency
J; ISD
Control C t limit
VREF/2 {VREF LA logic urrgn .|m| (
5o Y Leadangle | | circuit oc j |
J’ N\ control J;
le—1 <
VREF/2 T {VREF SLOP
/J:o—()—| Modulation control I—) «— Position detection —<
,rVREF CW CCW Forward/ 1 I j AN
° Y reverse N
./ rotation CcoMm
/j, control
T e [ o | | %
J’ control FG_OUT~ { MCU
IJ ./
,r VREF I$
A FPwm ot
/J;_c {) { PWM control |—>
Clock -
generation | Re-start OFF time control |

J\osc_c J\OSC_R

TRE

~SGND

~PGND

T
i

e}
X
o
N

68 pF

T
!

]

I
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TOSHIBA TB6633AFNG
s E

SS0OP24-P-300-0.65A “Unit : mm”

3

PEREREEETEY:

56 0.2

|12

N (0.325) 065 _|l.0.22+0.1 d-) 0.13 @

% F iR LK EE M
e
- |
L4 33|
m'l
R -,
S|
i v
i 0.45=£0.2

B 0.136 g (FEHE)
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TOSHIBA TB6633AFNG

EBRABTOEER

1.

JoysyH
Ty 7 NNOERET v v 7 IEIERR E1X, #REEHHT 2720, AN - b L W 25EERH 0 £
ﬁ—o

%6 {20 2%
SRR L, BT 0, — AN - flEE L TOBBARD Y T

B4 TFY—+
54 L7 Fr— M - BfEZ BT 50, ML TV ABER DY £

i PR [ & 451
FSHIEIESEIE, BEFITHY | MERFHIBE LTI, Rl 217> T 2 &,
Fio, TEFAROMMOFFHETT ) O TIEH Y A,

RIE EIEEE
BIEE RN O EIE, FHERROTDICHEA LTV b O TH Y | JEHRBOBRBIERCHEENEE LRV L %
WIS 5 HOTED Y A,

FRALOIEFESLUVUHREIVEER
HRLEDIEEE

(D MR R ERIIEROER D, EO—2>OME LB & LB TEh bAanERK T,
BEDOEDOWT UK L THBA D ZENTEETA,
MR R ERE 2 2 5 SR, RER I OHORR L 20 | R - R L2EGFEZAS 2 Lhdbh £
D

(2 WEMROFEER IC DHFEDHE T KERATAFNT R & 512 W RERE 2 — X2 HH L TS0,
IC 1 FAEH R R ER B 2 TV | R T2 BEf, B KO ART N DB S LD BT /LR ) A gL
PIFRTHIET 5 Z &0 H Y ZOfR, ICITRERMBNRIGET D Z & T, B - BKICELZLRHY
F9, BEICBT 2 REROMBAZEE L, BBRLR/NRIZT D720, & 2— XOFRECEWIRH, fH
ANBBEALE 72 E OBEYRBE N LE L 720 £,

(8) ET—XOEER Y, af DL D RFERATAD DA, ON B2 ABFHL OFF oWt Eic L 5
BRBPEDOERICHER T2 T 31 ADRENED 2 VITHIEZ B 1925 7= 0 ORFERIE 2 8k L T30,
IC NHHE L72iA, BEEZA-TZ VR - BKCEDLZ LDV £,
RAEBIESNE SN TS ICICIE, BELEEREZEH LT EEV, BEDRLERGS . REEEN
EET, IC DEET LRV E7, IC OEEICL Y BEZR STV - BKICEDLZ DD
nET,

4) TARAALADHEL, ZLEV, FHRITEROT T AL~ A FTAOWERILILR2WVWTLEE, BRCHE
BRI R ER B L, B, BEBLOHLDOFERIC R L7200 T, M - RECIVEELA
FZERBVET, B, WELBIVOELEVOFETHEELET AL ZIEA LN TL FEN,
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TOSHIBA TB6633AFNG

FERLOBER

(1

(2

3

(4)

i@%?ﬁ%?@@%

EHIRER GaRE: Ly hY vZER) TEDOL I REATYH IC 2% #+T2biFTiddb v 8 A,
@Jﬁzﬁé I, ER IR BB AR T 5 L 2 BV LET,
MR RN ER EZB X I2GA72 L, THEAFECRIIC LY . WERHIRERE S IER ICEEL o720 |
ETHRNCIC IR L2V THZ &b 7, £/o, BfER., REMBERSEET 7256, Z6f
HFESPRRIZE > TE, ICHREAREICEVET 22608300 £7,

BORITRIEE GBF: y—< vy y MU UER) X EOXIREETH IC 2R# T 2D TIEH Y £
Hh, BfERIE, HEONCHRBREZ IR D X 5 BV LET,

e B ERS 2 A THEM L2 B 6 72 & THUIERIRIUC & 0 | BB R 23 IE# (CEIE L 222> 720 |
HIETDENC ICHAMIE L0352 L0 9,

jj&?gjl‘l:}(n

WNI—=T o7 bXalb—F RKIARpED, RBIRNLTRHAT S IC O AIZEE LTk, @Y7 idhs
1TV, HEBEGIRE (T) UUFIChd XOICEF LTI ES, ZhboIC iL%{ﬁ)ﬂH¥ IZBWTH, H
CRE LET, IC MBGKRHDIRT0REE. IC OFMOET « Bl - WENEATIEIZLRHD
7,

F7o, IC OREUZ Y, BHOIHERA SN TV B ERIE~DRE L EE L TR L T 7EE N,

Wil )

FT—HEWHRRA by B AT GEIC, BE—F OWRBNIOEETE— X0 E—ZHIEFR~
BRDTAIABRE T O T, BIHO Sink EEHBN/ NS WIEE . 1C O —Z JIEFEN . 03 ok
EL B LR TR0 H £5,

WEENC LV e—Z HERN 1. B R K ERELE A B X VL S ICREF LT EEn,
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TOSHIBA TB6633AFNG

HAmY KL EDBFEL

o REMIHBBESATVWAIN—FIIT, YVIFIITEIVIRTL (UTF, FERKEWVD) (BT H1E
HE. AEHOBBERNRE., HTOESLEIZLYPELGLICERENLZEAHYET,

o XEICLDAHUDFRDEALG LICKABEHOEHEREZRLEY, T, XBICTLHBHOFEROREE
RTABEHEEGEHEETLHEHE6TH. RHABIT—UEEEMA Y. BIBRLEZY LBEWTEELY,

o HUIFARE. EEMUNALIZZOTVETN., FBEK- AL —CHEF—RICSREBE-EIHET 556
AHYES, ABRZCEREGSE. AEROREBOREICK Y Ed - BK - MESIRESNDC
EDLENESIT, BEHROERIZEWVWT, BFHEON—FIIT7 - VI LII7 - SVRATLIZRERRSE
RAZTOICLEBBVLEY, B4R, REFBLCHERICKEL TE AR GICET 2 RHFOFER (KEH.
THE. T4 — b TIUS—Yav/— b, FBEEEENDFTYIRE) BIUXREGAER
SNHHBOIKGRAE, BESAELEZCHRDL, ChicfEoTLEEW, T, EREMAG LIS
RHORZET—4. B, RGEEITRIRITHULERE., TOT 54, 7T XLZOMISARREEIGED
BHREZFERT HHEE. SERORGEMBE LUV RATLL2ATHAIEHEL. BEFROFREICEVTHE
ARIEZHEL TS ESLN,

o REAX, HAHICHEVRE - EHEUNERSN, FLEZOHREORETNESG - BRICRETLZRIFTE
N, BRGHMEBREZSISECIBN. L LAFHRICRAGHZEEREFTBNOHHHE UT “HBE
A&” £W3) [CERAShSZEFBERSATLERAL, REELENTOEREA, BERARICKEFAH
BEHaR. MZ - TEHES, ERES, B8 - @ENK, 5135 - s, XBESHE. Rt - JBREG
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