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FIAVvNARYA I ORT Y TRUEKKEFHRTYELTE—F FSa4N

TB62209FG 1%, F 2 v NFR~ A 7 v 27 v TRLIEZK BRE) D
AT T =S RT A4 TT,

QHNA R—=F A T DAT v o FE—F ZRET HEIC, K b
N7V T RIRERENCIKE E Shhd, I~/ 7 axT7 v
BREh 2 K0 BRBICHEBRT A0 AT AL LT, CLKIn~v 171
AFy THTa—FEKE, o F v T THBELTWATZD, E—
X OMENEG THYE—XEIR NV U v TV @EETEHRE T
HIEMWTEET,

é rO ﬁ:\ DMOS (POW@I‘ MOS FET) ﬁ:('djijQ i&?*%ﬁk LTV\Z) 7LC HSOP36-P-450-0.65
O, BHE O Bipolar kT UAXH O IC L0 b, HOEIHEEES — —
EIFINES MR D ENTEET, BE:0.79 g (1B%)

Flo, Fa v U TRHCEROBELREZNEN GV EX D Z
L #FEEIZ L7- TMIXED DECAY MODE] %Wk L. SEHBIELEE AR OREIZ AT, 4 BRI 0 B 2 FTEEIC
LCWET,

B Ok
o NAR—FRATyELVTE—HE1F I CTary ba—VHETT,
e BiCD Futxicks, /Yy v ICTY,
e & On #&HT Ron = 0.5 Q (Tj = 25°C @1.0 A® typ.) % EEHi,
o VA uRTyTHOTa—%L 4bit DIA &Nk,
o fRMHEIE L LT, ISD. TSD. VDD VM B/ NT —4 > Ut v NEIEK % Nk,
o Fx¥—URUTHEIBNE GMHTarT it x2)
o Nylr—v : 36 PIN POWER FLAT PACKAGE (HSOP36-P-450-0.65)
o IxKET—HXEEL 40 V (max)
o IxKET—XHHE: 1.8 A (max)
e 2H, 12Q %A 7), W1-2, 2W1-2, 4W1-2 4, BLOEEEET— RE2REZ ENTEET,
o EEWMSHAE L TMIXED DECAY MODE # i L., 4 BsEOBE LR EFR T T 7,
o Fa vy bEUTREEKIIINT T Y LRI CRIERRETT,
100 kHz DL ECO&EHTF 3 v B2 VB3 A[FETT,

F FERICH O TEBMEHITTIEBELTLESL, —ROBEKIYBEMENMENOH, RYKEWVIZTIE
{FEEL,
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oo 1 I
|_+_________'I
CepC I !
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TOSHIBA TB62209FG
2. LOGIC UNIT gt
RE PIN OFGEUZ L > T, ~A 7 uAT v 7ERAZH D LET,
MDT 1 MDT2 TORQUE1 TORQUE2 DATA MODE
N S S S S
I
e 1 DECAY
D MODE 1 ( f——1 YAYRATYITTIA—H I x 2 bit
| Al
D MODE 2 ( }——— "
|
>
> MopE 3 () | [mEERT—5
cwicew ( f——— ——{ x 4 bit
I Al
oK (p—— |
S I
STANDBY ( }———
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3. ERfEREEEE. EHRMERERR

RsC
()

HRE
BRI EEE L, BRRET 2 —Z I L > CHABRMEOEEBELRE LET,
F-EIIMERIEIE, Rs & VM ORICHERE S 5 BitEt o APt RRS ICEILAS N D Z LIk~ TH
AT DEAEL, BRBCERE LD M) SN EERELZET 5 2 LI X - T, Bt EE & HAERD
BbR & AR L E 9,
CR DS NI=F a v & VHEE BAEREIE TIZ, Fa v v 7B L2 2N CLK
(CR-CLK &%) »MER S L E T,

TORQUE | T3—#% | CURRENT

0. 1 UNIT 0-3
l E]
| t i |
VrefC 100% 1‘51 g FavEUTHEE i
85% 13 % R A R <—O CR
i 70% 12 % ¥ ’
: 50% " ;
' 11 E n '
| coal L e |
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5 I EE B 8 M H 5
i 7 b :
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i 1 ik H FavELTEEERER E
i ERBEES 0 | oo
DA [E Z Hi7{EIEES (ALL OFF)
AN I | SS— CHARGE MODE | |
P (A b
P VRs EI# 1 Rs comP L 4
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1. Rscovpt: REBRELHABRELK L, REMBELLBEESEHALETS,

£2: Rscomp2: F3vEVIHDFAST MODE DT, REERELHIEREFLE L, REEHRME
NEAERUTOEE. ESFEALET,
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TaI—FEE YER[E] R
- = = T QT = = =====" ST T T T T e T T T
| HsmmE s i DECAY MIXED ! |
e . | MODE DECAY 1
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i =R : I i ) Cop B
v ‘| VobpR i | 5 5 op
O Em | | |
| | | —{O copc
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VR VMERER || mHES ! i 2L i
ISD:  BEFMHER | T
BB EARBRE MIXED DECAY
TSD: BEVRH E R LATCH CLEAR TIMMING TABLE
55 CLEAR {8
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3¥: STANDBY #fFIX IC AERTHI 100 kQ D& T PULL DOWN LTWWET,
=L, COMFOIEFERARKFIEHT GND ITHEHE L TS, REEDOTREENHY 5,
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5. HAOEMmERE
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6. ANEME R

1.  AAMEBE (CLK. TORQUE, MDT, CW/CCW)

VbD O

N (O

y r|

Vss O

150 O MR LOGIC ~
Y

GND

2. AZERE (RESET, ENABLE, STANDBY, DATA MODE. Drive Mode)

Vbp O

N (O

K l—‘

Vss O

100 kQ

150 Q MR LOGIC ~
K

3. Vreflﬁ@ﬂﬁ'

VbD O

GND

Vss O

4. HAHMEE (MO, PROTECT)

VbD O

L, T

GND

GND

D/A EIE&~
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it FHEH R (top view)

D MODE 1 (1)
D MODE 2 (2)
D MODE 3 (3)
cwicew (4)
VbDp @

Vref @

Fn) O

RSA@

NC (17)

NC (12)

WM (13
STANDBY (13)
CcpA@
Cch@
CcpC@
Mo (1)

TEvE 8L T

Y=} 7V=hTYa-h LT
WETA, Fy7° ko
eI dH 0 ¥ A,

TB62209FG

e vE 12t el
)=} 7V=hTva-h LT
WETD, Fy7 E~o
PfilddH v A,

(36) CR
(35) CLK

(30) NC
29 oUT B

(28) PGND

() Fin)

27) PGND
(26) OUT A

(25) NC

(24) MDT 2

(23) MDT 1

F—RE—F, PWMEOQOET7YHYA Y

D MODE 1 - GA+ (OUTA, A)
D MODE 2 —» GA- (OUTA, A)
D MODE 3 - GB+ (OUT B, B)
CW/CCW — GB- (OUT B. B)

PLED X HICHAEZL TSI,

(34) ENABLE
33 ouT B

(32 RESET
(31) DATA MODE

22) OUT A

(21) TORQUE2
(20) TORQUE1
(19 PROTECT
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TOSHIBA TB62209FG
UnFHEREERER 1
E &S ®wrL Hae Bz
D MODE 3. 2. 1
1 D MODE 1 LLL: STANDBY PIN & RI#RICIEEE T HtaE
LLH: BEE—F
LHL: 2
EosEDE-F mH1T?zm<m
2 D MODE 2 _ ©1-2 %8
BEBT
HLL: 1-2 48FhRE (B)
HLH: W1-2 *BREh%E
3 D MODE 3 HHL: 2W1-2 +Bfhi
HHH: 4W1-2 #BFEhRE
] CW: IE#g
4 CW/CCW E—4SEEARODKTE _
CCW: ##x
5 VbD 0w s EREGHT OCy s BE (=5V) ZRELET,
HABEREER e .
6 Viyef - ERRERCEEREEELET,
)27 LURERGEF
7 NC Jvarbiay RESATONER A,
8 NC Jraxyiay BESNTLEEA,
B 8 E i T ] N
9 Rs B , o Bt RIERE Vy & ORICERLET,
(BB AEROERTT)
BFRT—H55H RESa— R LTLEE,
Fn - |FIN ER WAOBENHY ETOT BBHEZEL TS
AL DBEEBELNLET,
A S E R T N
10 Rs A , i B Bt RIERE Vy EORICEELET,
(BB BB OESRFEF)
11 NC Jraxryiay BRI THWEEA,
12 NC Jvaixsay BEESATONER A,

F—RE— K, PWMEOQOE7YHYA Y

D MODE 1 - GA+ (OUTA, A)
D MODE 2 —» GA- (OUTA, A)
D MODE 3 - GB+ (OUT B, B)
CW/CCW — GB- (OUT B, B)
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TOSHIBA TB62209FG
S FHREERER 2
Fo&E it HHE w&E
13 VM E—2 ERESRIEF E—ABRICERLET,
H: BB
14 STANDBY LHEBEA O SARKEEBHE—F L: BpfefELt
Fy—URy THAEIL
N Fry—URUT (BRERA) oavTFoyE
5 |copa P RERRAER - BELET.
a VT YRR F (?\]‘ GND: %E{ﬂu) VM + VDD ARELET,
6 |ceos N BB IR L Fr—UR T (BHRHLIFE) O30Ty
P aAVF UG T H% CcpC LOMICEHRLET,
. , Fr—URY T (BREERALFAE) O3V FY
17 |CepC (B2 LR 4% CopB & ORIIZIERELET,
AW1-2, 2W1-2. W1-2, 1-2 SR TESAA
18 MO BEH CO%) ToSHT O (B:100%. A:0%) THi%,
2 HREETIE. BSAAS 0 B (B: 100%. A: 100%)
TH B,
B{ERfIRFE. STANDBY #'H'(Z9 5 Z & T,
19 PROTECT TSD ByfRigfNEEF LEHAL. TSD (H—TLsvy REHY)
FEERMLT, HULRNLEHALET,
20 TORQUE 1 Torque 2. 1 =HH: 100%
. LH: 85%
E—F MLOYIYEZRTE HL: 70%
21 TORQUE 2 LL: 50%
22 ouT A HAHBFA F v RIL —
23 MDT 1 MDT 2. 1= HH: 100%
MIXED DECAY M5 E,'j, g? é’%
24 MDT 2 LL: 12.5%
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TOSHIBA TB62209FG
b FHSEEEREA 3
EVES ihF4 HHE w&E
25 NC Jvaksay BHEINTOERA,
26 OUT A HAHFAF¥RIL —
. e e INT—559 K Vsg lFFRToa—krLTK
27 PGND KI—=T59 K AN 7
S, g BRBDKRENHY FT DT, BARFFEEEL T,
FIN FIN RYv97592F RE—U DB EBBELLET,
08 PGND K550 /Lfov—'farw FIEFFRTLa—hLTLES
29 OUTB HAHF B F¥RIL —
30 NC Jraxyiay BEINTHEEA,
H: 55 PWM %I Mode
L : CLK-IN E){E Mode
CLK-In B4k & 5485 PWM %18 & O Mode BRI, CLK-IN Mode (= L) TORMZH#E
31 DATA MODE ) LEY,
VDA , o 1 s .
S ER PWM HIEIGH)D EE (X EERHIELE D
HEEIT—UEBEEEADT, LLRILIZEE
LTSy,
ERAZBRHENICAZO¥ySAXLET,
L E. ENABLE [ZE—42 DBEHEE
32 RESET EXAOTNHIL BT, LICT B L& #ELET,
H BRADY Y +
L: @EHE
33 ouT B HAHBFB FyRIL —
34 ENABLE HAA w—TILiEF %I OFF LET,
- LK E—4 BERFRE A CLK CEICERAN—DERFET,
CLKEEBDAA Up Ty OTESHIRBEINET,
36 CR FawbEUSEREREHRY I 7L UABTF ClICEGETAEHTFavEVTERHK
(FavEYTRRHDERER) AREYES,
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TOSHIBA TB62209FG

1. CWICCW DI 7>y 3y
AT v v T E—S OEEENE G0 2 ET

Input J7rovay
H &L (CW)
L HER (CCW)

2. DECAYMODE X0, X1D27>9 <3y
TEBRGIEREO, BIRBEEEEZBETCLET,
% (EIE) MREWITE, BROBEADKEL R FI2, BREEE DL b v 7N BRREL 2D F
b+, (EHEEIX, 37.5%T9, )

MDT 2 MDT 1 Jr7riovay
L L 12.5% MIXED DECAY MODE
L H 37.5% MIXED DECAY MODE
H L 75% MIXED DECAY MODE
H H 100% MIXED DECAY MODE (FAST DECAY MODE)

3. TORQUEXD 2729 vay
RO —7 1z, 4 BETHELET, BB L EHEHAT, FHERELZZA WS REITENET,

TORQUE 2 TORQUE 1 aURL—ARETTE
H H 100%
L H 85%
H L 70%
L L 50%

4, RESETD 2772933y (BERADBRFIHEL)

CLK ANFHR Fa—#FHR) Tid, CLK A2 v FLTWARWE, MO LS TlE, ZoREESANE
DOFFTEXANCH DN FHA, TOHIZ, BRHIMICERAZIEE (=% T4 X) T500,
Z OHEETT,

MO H At (BRA =0) 12, BFEE— F2oREle— NICEZ 258 SICbEMA LET,

Input 27vovay
H =% 514X (BRA =0)
L BEEE
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TOSHIBA TB62209FG

5. ENABLED 7793y (HADEE)

BERFIC, TN ToH) T P2 Z 2@l OFF LE 7,
BRASCKIIEE— FREDT =X T T TRFFENET,

Input J7viovay
H B EE (ACTIVE)
L HAELE (B AL EENE)

6. STANDBY DO 7923 3Y
HAZREESED EE BT, T =R 7RE (FIEEBREIKE) 24218 L E 3, BFER AR YT, Standby
Mode I L THL Z & &HRELET,
(ot x, BXAOT—2IIMRFENET, )

Input 27rvoiay
H BEREE (ACTIVE)
L HARLE (HEHAE—F,
Fry—IRYTEL)

7. B MODED 77>y ay

%% MODE DM3 DM2 DM1 -k
1 E;EEE S Mode 0 0 0 STANDBY MODE
Fr—URUTEL
2 #hE & MODE 0 0 1 0EDHTHYY
3 2 1B FhH 0 1 0 45 135 5225 5315 > 45 &
4 1-2 48R (A) 0 1 1 0%,100% (& 2 A 7 1-2 48 FHkE
5 1-2 #RHE (B) 1 0 0 0%,71%,100%fE 2 1 7 1-2 HEH
6 W1-2 8 R 1 0 1 2 bit Micro Step
7 2WA1-2 bk 1 1 0 3 bit Micro Step
8 4W1-2 18 b 1 1 1 4 bit Micro Step

8. DATAMODE MO 7293y

A48 Duty Hil## (&% PWM Hl4##) & &8k CLK-IN fl# 48]0 # 2 £3, Phase Mode TiX. H7' U v ¥
ORI, B L OHT) OFF OZRFRETY, v A 7 1 A7 v FEE & & T EBItiRElf L, CLK-IN il

DHTHHTT,
Input 27rvoiay
H PHASE MODE
L CLK-IN MODE

E: BEIEICLK-INI Mode ZHEWL &L,
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TOSHIBA TB62209FG

9. 1=V v SA XERDESARTE
A =% T4 X (RESET ZfER L= E#H%) TiE, LTOERN Y hEhE T,
[EHBEHE— FTh, WET a— X OBEMAREITET LE T2, BRIIEISHEEA,
2 FEDRE & nW1-2 HHEIRE (n=0. 1. 2. 4) T, BXAOPMENREAR D T OTIEEL S,

FhE MODE IB (%) IA (%) e
1 &4 EE S Mode 100 0 ESAIFHET HALL
BESAIGETLETA, IADHANE N HE—2(E
2 #E % MODE 100 0 B2t
3 2 FRRR 100 100 45
4 1-2 BN (A) 100 0 0
5 1-2 EHRE (B) 100 0 ()3
6 WA-2 48T 100 0 ()3
7 2WA1-2 48R 100 0 0
8 4WA1-2 FE RN 100 0 0

E1: IB=100%. IA=0%ZBRA0EELT, IB=0%. IA=100%ZERA+0ELLET,

10.DATAMODE D 77>/ 3ay (AHDAE)
S PWM 155 (Duty 559) £ AN LT, BROMEE LET, EEAHEOME. BETRBRHTER 2 &

ITEMEL 8 A,
CLK-In Nz T, HIAITER2WIEA, EHEZBRFTL TS0,

GA+ GA- H K EE
(1) L L Hi 51 OFF
(2) L H A+#8: L. A—F8:H
(3) H L A+tH: H, A-#B: L
(4) H H H F1 OFF
(1)-4) (2) I_ (3) I
U1 u2 U1 u2 U1 U2
s 7 LI s 7 = | Sk ¥ SE LI
OFF E | OFF OFF Lo o OFF
: ! P P
o —Tr—o o T oo ¢ ¢
5 i Y- -t I
L1 : ; L2 L1 | ; L2 OFF ! E
= * = S i | * = S S/ = | S
OFF ; 5 OFF ; 5 OFF L1 : ; L2
“— . =V “
it bl
PGND PGND PGND

E2: (1)-(4) TIEHEHAZEOFF LTWLWET,

D MODE 1 - GA+ (OUTA, A)
D MODE 2 —» GA- (OUTA, A)
D MODE 3 - GB+ (OUT B, B)
CW/CCW — GB- (OUT B, B)
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TOSHIBA TB62209FG
B ERKER (Ta=25°C)

15 B i 5 iE 1% B
m] D W 2 g R ¥ & VbD 7 \Y;
E — 5 S IR E £ Vm 40 \Y
H b)) E i ( = 1) ouT 1.8 A/
g R OB @ Wwm F B K VRs Vm+45V \Y
F ¥ - L K v T W F
. VH Vm+7.0 \%
E AEE (CCP1 # F)
n v v v A Hh B E(X2 VIN ~Vpp + 0.4 \Y
- - (% 3 ) 1.4
§ = B % Pp w
( xF 4 ) 3.2
Ej] 1’E ;Elll E Topr -40~85 °C
& # -] Bl Tstg ~56~150 °C
1 5 # = 2l T 150 “c

T 1. BERORKERESRAENL, 1HAYASAUTEZRERLICTERCEEL,
BFEREEYE. ERFHCL>TREEREEISERIFIRSNSZEA/HY FT,

2 VINIFTVETZAALTLSEZLY,

7 30 BKRIZERF (Ta=25°C)

T4 ERREERARER (Ta=25°C)

Ta: IC ABERETY,

Topr: BMESEHEEDICARRETY.

T BEFRDOICFYTRETY, T)RAEBRRLEER(TSD) OEBERETHRIAES,

EEEH (Ta=0~85°C. (X 5))

H =] i = B OE £ # &I | EE | ®KX | B

E R E £ VpD — 4.5 5.0 55 \Y
— 3 Vpp =5.0V. Ccp1=0.22 uF,

= 2 S Pl S £ Vm Ccp2 = 0.022 uF 13 24 34 \Y
H b2l E bind louT (1) Ta=25°C, 1= Y — 1.2 1.5 A
n v v 9 A Hh B E VIN — GND — Vbp \%
9 a v 7 B R O foLk Vpp=50V — 1.0 150 KHz
F a v E v 5 B B % fchop Vpp=5.0V 50 100 150 KHz
V r o f % %2 B E Vief V=24 V. Torque = 100% 20 | 30 | vop | Vv
E R & M m F OE K VRs Vpp=5.0V 0 +1.0 +4.5 \Y
ES5 T DEKEX., 120°C BEZBRICBEVNWN LS, FARRKEREEZEE L THFLTLEELY,
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TOSHIBA TB62209FG

BT 1 BICEEDLZWERIX, Ta=25°C, Vpp =5V, VM =24 V)

< HIE = = &3 = "
5 g g5 |2% Mo ox # g | me | Bx | 2
Vbp
HIGH VIN (H) 2.0 Vpp 404
A 7 E I — |LOGIC ZRANDEHF v
LOW VIN (L) E;B“Z GND 0.8
AR ERT UL RBEEl VINHS) — |LOGIC ZAADEIHF 200 400 700 mvV
EHMAE LOGIC AHEEHF
N (H) (STANDBY,RESET,ENABLE) 35 50 75
A V| E P IN (H — — — 10 pA
) EHA L LOGIC ANDEHT '
IIN (L) — — 1.0
Vpp =5 V. LOGIC IN = ALL =
o1 L oasyy-wngesms | 0 | 20 | 30
HEBEER (Vpp 8 F) — | OPEN. foik = 1.0 kHz mA
IDD2 LOGIC ACTIVE. Vpp=5V. | 10 | 25 | 35

ChargePump = &% T

H 71 OPEN, LOGIC IN = ALL =
IM1 L. By Y -HABEEEE| 1.0 2.0 3.0
ChargePump = JEEH{E

OUT OPEN. foik = 1 kHz
LOGIC ACTIVE. Vpp =5 V.
HBEER (Vv omoF) W — |vm-2a v, mngsgme. | 20 | 401 %0 1 ma
ChargePump = £E5XET

OUT OPEN. folk = 4 kHz
| LOGIC ACTIVE (2 #EET| 10 13
M3 100 kHz chopping). i/ E&

OPEN,ChargePump=3t &5
VRs=VM=24V, Voyr=0V.

HAXZ2UNAER LA loH — | STANDBY =H.RESET=L CLK| -200 | -150 — pA
=L
- Vour = 0 V. STANDBY = H,

HANRA T RE 4 los — -100 | -50 | — LA

RESET=L CLK=L

VRs = VM = CcpA = Vour = 24
| B N
T loL V. LOGIC IN=ALL =L [

P
&

i

oy — v ®

<
&

HIGH VRS (H Vref=3.0 V. Vref (Gain) = 1/5.0 100 o
(B%) ) TORQUE = (H) = 100%5%%
MID Vref = 3.0 V. Vief (Gain) = 1/5.0
2 v KX L — % HeH VRS (MH) TORQUE = (MH) = 85% 3% % 83 8 87
G %
- (]
3 I=5)
2 2 8 E K wmp v Viof =30 V. Vrer (Gain) = 150| o | o[
Low RS (ML) TORQUE = (ML) = 70%3%5E
Vief = 3.0V, Vref (Ga|n) =1/5.0
Low VRs () TORQUE = (L) = 50%&¥7E 48 | S0 1 52
H A7 B | c h MM &R = AlouT1 — | FrRILME -5 — 5 %
H oh B BE R OB B OE AlouT2 — | loyTt = 1000 mA -5 — 5 %
VRs =24V, V=24V
R s # ¥ B = IRs _ (RS- IMEeEE 1 2 | A
STANDBY= L (R % /34 $K£E)
louT=1.0A. Vpp=50V
RON (D- — 05 | 06
ON (B-5)1 Tj=25°C. IEATM
_ " louT=1.0A, Vpp=5.0V
o 3 v U X & RonDS)1 T 25°C. B — 0.5 0.6
F L 4 > v — 2 M — H - o
louT=1.0A. Vpp=5.0V
7 > K | Ron (D-S) 2 out bb — 0.6 0.75

Tj=105°C. I/

R louT=1.0A, Vpp=5.0V o 06 0.75
ON(D-8)2 Tj=105°C. 7 ' '
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B 2 (Ta=25°C, Vpp=5V, Vm =24V, loyt = 1.0 A)

e B GRS B, o g | me | Bx | B
0A = 90 (616) — | 100 | —
0A = 84 (015) — | 100 | —
0A = 79 (014) 93 | 98 | —
0A =73 (013) 91 % | —
0A = 68 (012) 87 | 92 | o7
0A = 62 (011) 83 | 8 | 93
0A =56 (610) 78 83 88
0A = 51 (69) 72 | 77 | &
F 3 Y A ES ml ok — |6A =45 (08) — 66 71 76 %
0A = 40 (67) 58 | 63 | 68
0A = 34 (06) 51 | 56 | 61
0A = 28 (65) a2 | 41 | s2
0A = 23 (04) 33 | 38 | 43
0A = 17 (63) 24 | 20 | 34
0A = 11 (62) 15 | 20 | 25
0A =6 (01) 5 10 | 15
0A = 0 (60) — 0 —

17 2010-10-07



TOSHIBA TB62209FG

BN 3 BEIcEENLWERIX, Ta=25°C, Vpp =5V, VM =24 V)

AlE , . N
% B 25 |o= oo & # g | B | Bx | 2
Vm=24V. Vpp=5V,
Vv e f AN H B E Vref 9 |STANDBY=H.RESET=L.| 2.0 — | Vop v
H HEE CLK = 1 kHz
STANDBY =H, RESET=L.
\Y; e f AN A B R Iref 9 |(HAME.VM=24V.Vpp=| 20 35 50 LA
5V, Vigf=3.0V
Vm=24V, Vpp=5V.
- o= STANDBY = H, RESET=L.
Vv e f B E M| Ver(GAN) | — R me VS vpp | V48 | 150 | 152 | —
10V
T D b=} E (1) TTSD — |vbpb=5V. vm=24V 130 | — 170 °C
P . _ QR 4207 TTSD | TiTSD | TTSD | .
TSD # 1 B E £ (x1)| ATTSD — | TjTsD =130~170°C Ll B vl I Pk C
v D #® ® B R VDDR 10 |[Vm=24V. STANDBY=H | 2.0 3.0 4.0
vV m B B B K VMR 11 |Vpp=5V. STANDBY=H | 2.0 3.5 5.0
BEFRREEBBATR (X2 ISD — |vbpb=5V. vm=24V — 3.0 — A
BEEE-SAHFEAER] ot 12 |Vpp=5V.TSD= EifEdkEE| 1.0 3.0 5.0 mA
Vpp=5V. BXA =0&
ESAT-_ABFHIER IMO 12 1.0 3.0 5.0 mA
(IB=100%. IA=0%)
Vprotect (H) 12 |(Vpp=5V.TSD= EifEikee| — — 5.0
BEEE-_A4mFHAERE _ _ e Y,
Vprotect (L) . %/EDD—5V\ TSD = EEER 0.0 o o
Vpp=5V,EXH=0 ELS
VmozH) | 12 |(B=100%. IA=0%ustd> | — | — [ 50
ESAT-SHFIHNEER &) v
v Vpp=5V. B5f8 =0& 0.0
Moz (L) (IB = 100%. 1A =0%) '
10 BEVMRH (TSD) EIEEIZDWLNT
COERE. ICHOCY a3y BEMNMRIEREISEL. TSD AEABMELESE. REY Y FREB B E
HHERE OFF SKREEIZLET,
TSD OEMEREMEHRFEIL 130°C (min) A D 170°C (max) THMELET ., TSD ABMEL=HE. RIZRZ 2N
A HEENRBIREINDETHHEEELES, TSD OBERETIE. Fyr—IRUTIFEBIELET, ZDEZE,
PROTECT #FI& Vpp PEEZH AL ET,
Ft-. TSD AEEL THEEFICSTANDBY #H > L 5> HIZLF-BATH, ICOS Y2923 VBEMNTSD &
{EIRE-20°C (typ.) ULTFICHEAET,. BRLEVKSICESDTWWET, (ERXT U I XHHEE)
2 BERBREEEE (ISD) [TDWLVT

COEBIE, HACREBULOBRNRENIGE. AUy FEBNBE. HAEME OFF KEIZLET,

STANDBY E5HHE. Lo HIZHRHFET. BERRHEBEIBELLZFTEICRYET,

ISD DEMEKEETIE, ICEFRFZ VNS E—FIZHRY, Fr—IORUTEELELET,
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ACES T (Ta=25°C,Vm=24V, Vpp =5V, 6.8 mH/5.7 Q)

- BI%E w e = ; = e
e g 25 |o= B oE & M g | e | Bx | 2a
9 m| ] 9 B R % foLk — — — — 120 kHz
tw (tcLk) — — 100 — —
& /MY B v U N RIE twp — — 50 — — ns
twn — — 50 — —
t, — |6.8 mH/5.7 Q& B — 100 —
tf — — — | 100 | —
T B S R A S toLH — | CLK~OUT 8 — | 1000 | —
ns
A A4 v F U 4 OB K toHL — |6.8mH/5.7 Q& FES — | 2000 [ —
tpLH — |cr~ouTm — | s00 | —
toHL — |6.8 mH/5.7 Q& FES — | 1000 | —
t; — — — 20 —
~ > v 2 z e
. tf — — — 20 —
A A4 vy F U g B H#% ns
tpLH — — — 20 —
(MO. PROTECT)
tpHL — — — 20 —
J A XABERTBRE BN tBRANK — |loyT=10A 200 300 400 ns
c R =2 % ® 5 f C 560 pF. R 3.6 kQ 800 kH
CR - osc = PF. Rosc = 9. — — z
F & 55| & 4
Vm=24V., Vpp=5V. A
F 3 Y v 4| fehop(mi ACTIVE (louT = 1.0 A)
, - chop(min) |7 40 | 100 | 150 | KkHz
A B K # # BE| fhop(max A7y JEFE. Ccpl=0.22 uF,
Ccp2 =0.022 pF
F o2 v E ¥ 7 & E i ACTIVE (IouT = 1.0 A).
; fehop — | CR CLK = 800 kHz — | 100 | — | Khz
A ® # =
oy - v R ¥ 7 YA Al 100 | 200
" tonG — |VM=24V. Vpp=5V, — us
i A Y B M STANDBY =L - H
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1 1. MIXED DECAY MODE
11—1. BFEIZDT

EBTHORS, B D SIUE (BFRTES) DECAY MODE (1. Z1FH. 2 bit DT LALF—Z |2k - T,
0~3 DARA > FERETDH I ENARETT,

INF] 3. HAERDREEFRMEICEE LR A > b2 WD, [RNF) 1T, REBROEHRY 1 I 7 (1 PWM
B O ZA I D) ZDOWET,

Mixed Decay Mode (LI MDT) O EEA/NEWVIEE, BIRO U v 755 EREEWE 2hEL R0 £
23, O Decay BEJNIIRL 220 £7°,

fchop

CR ¥
MEB CLK
b4

| e ————|
BREERE
DECAY MODE 0}--- e

NF

12.5%
MIXED
DECAY

MODE @Dﬂ

CHARGE MODE — NF: EERIESZE — SLOW MODE —
MIXED DECAY TIMMING — FAST MODE — ERER —

(BEERE > HABRNEE) CHARGE MODE RNF
DECAY MODE 1 } """""""""""" P Utttk ittt it it BREERME (-1
NF 1
37.5%
MIXED
DECAY
MODE MDT
CHARGE MODE — NF: #&EERIEEE —» SLOW MODE —
MIXED DECAY TIMMING — FAST MODE — ER{&E®R — RNF
(REBRIE > HABERDIHZE) CHARGE MODE
DECAY MODE 2 =szzzz-q-------mmmmoofommmoommmo oo oo mmo o oo oo oo oo REBRME [
IDECAY MODE 2t

75% \
MIXED \
DECAY \
CHARGE MODE > NF: 2 EififEZl® — SLOW MODE — \

MIXED DECAY TIMMING — FAST MODE —» ERE®R —

(REEBFME > HNEHRDIHA) CHARGE MODE \?
| | | | | RNF

DECAY MODE 3

FAST
DECAY
MODE
FAST MODE — RNF: Bfi&# — (REEHIE > HABEROD —
184) CHARGE MODE — FAST MODE
100% 75% 50% 25% 0
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1 1—2. MIXED (SLOW + FAST) DECAY MODE ) £IZ2\\T
o VAR IR (%)

Slow Slow
BiRiE
Fast Charge Fast
Slow Slow Charge
2 A — '
ik v
enie Charge Fast | Charge Fast\gl

o IESKEEA M (BREITX MIXED DECAY MODE O3 (MDT%) NRKEWEERT 256

i Slow Slow EROBEHSRN 0. BREBRE~DBRHSEL,
RE /T T\
S5k
%/}ILﬁE Charge
Fast
Ch
arge Fast
Slow Slow
BRE )
BRIE

Fast Fast
Charge

o IESKIER M (ERIEIT MIXED DECAY Mode O (MDT%) 25/hSWa AT 2546

ERODBERMNENOH. REERE~DBHRIZEREIC
BfA DM D. (B LITBRLAEL, )

Slow Slow /
Fast Fast
Charge Charge Charge
Fast Charge

&s
iy

&
iy
T+

Fast

Iy

h
Tm

MIXED DECAY MODE-FAST DECAY MODE |25\ T, RNF: BIREHRAA v MO TRESBIE < S
WORE ., WOF 3 v e ZEAH T CHARGE MODE 72872 < 729 . SLOW + FAST MODE (SLOW — FAST
IZMDT (27C) 12720 £9°,

I CHALOEEA A—DTHY ., RRICEBELSEH—TERYET,
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1 2. MIXED DECAY MODE D ;iE¥ (BiiiEH)

fchop

MDT (MIXED DECAY TIMMING) R4 > k

e NF R % MIXED DECAY TIMMING X ¥ #2064

CHARGE D #&IE FASTIZHEY FY,

fehop fehop

S

: : : i MDT (MIXED DECAY
BEEHIE P NP | // =

25% : : : : : :
MIXED . : : : Z :
DECAY ; ; : i : !
MODE : : : : : : :

CLK{ESAR

e MIXED DECAY MODE (i TH 1 ERE > REBREOES

fehop fehop fehop

T T T T T T | ! ! ! i | j
Pl | REERE > HNERGOTROAYT P
L 4|  #CHARGE MODE l&dY Ftt4 P
T (Fr—U% v o HHE) P

T T T

RNF

lout

25% T P
MIXED oo P o~ N , | P
DECAY A A AN N <
MODE N ! 1 MDT (MIXED DECAY TIMMING) KA > k '

CLK{EZ AR
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L

REDTROBAHTH

Al

=5
=1

RYET (Fr—y

BE)o

BEL 2%, BRA~D 7 )VEEE—

-
[

éilkéghﬂ@(

-
[

2010-10-07

23

Fo o)Lk

EEBRME > BAhH
FAST DECAY MODE |

TOSHIBA

e

by
4

1 3. FAST DECAY MODE @

fchop

CHAGE MODE — NF —

FAST DECAY

RYFES,

MODE [

"
W 5
W O

FAST

DECAY
MODE

(100%

MIXED

DECAY
MODE)

EEAN

CLK {

R FET,

ARF~DHFIEFRIL, Vref. RRS. Torque 72 X'l

R
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14.CLK{ES £MEF CR CLK- H A EFRKMIZDULVT (SLOW MODE M&H T CLKAAAE

hi-&ZF)
12.5% MIXED DECAY MODE
fchop fchop
fchop

M#& CR
CLK{E=

REERME

lout

' RNF

\
\

CLK E2 A H —#% CHARGE MODE IZAY £9,

CZTCRADVAZEYEYFLET,

Fav b THBT e (CR-CLK B 7o #) i3, CLKIESNALENS LD CR-CLK # A 3 v 27 Tl
MUy hERET,

ZDD, ANT—=ZIHT DRI T ZEEHY 2y b LA FRUC L 22 ) £,

BRI, v ¥y 7 HEGRE T CR EE— AW 5 us @100 kHz CHOPPING & 72V 9,

CLKEHZANNCEB CRIDV U ZDY &y MEIE, Bt —B0 3 CHARGE MODE IZAY £,

¥ CLK ANE#IX. FAST DECAY MODE T+ ERLED=h—B. %9 CHARGE MODE [ZAY &7,
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1 5;}:{1.7!5 E;‘z& P CR CLK -t h EFEMI= 2L T (CHARGE MODE Di&H T CLK A A1
=& F)

MER CR
CLK %

fc:hop

12.5% MIXED DECAY MODE

fehop fehop

'\ RNF

\

\

CLK{ES AR

CITCRADVARZEYEYFLET,

—% CHARGE MODE [CA Y & ¥,

25
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16.CLKES L ANEBCR CLK- H AEFRKERIZDULVT (FAST MODE D&RFITCLKAANETh

=& %)

12.5% MIXED DECAY MODE

fchop fchop
fchop
MES CR
CLKE®
HEERE
louT

! RNF

' RNF

CLK{ESAA

A\

\

CCTCRAYVAZEUEYMLET,

—#% CHARGE MODE IZAY %9,

26
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17.CLKEELAE CRCLK-HAERKEHICDOUVT (2 BT CLK 85 A 15)

12.5% MIXED DECAY MODE

fchop fchop

RNF

CLK{ES AR

CZTCRAYVAZEYEYFLET,

27 2010-10-07



TOSHIBA TB62209FG
B2 TENABLE=LE A L =3B ADER DB R =ERIZONT

Slow Mode ¢, SHEIFNCH ) T VP AZ T RTRAT7END E LD L H 72 MODE TaA VDT R)LF—
NElE RPN ET,

A O RBROBRICHEES A A — FAFEELETH. EFED MXED DECAY MODE TIXFEALEFE A,

Vm VM Vm
RRs 3 | RRs % RRs % L
Rs ¥ | Rs #F | | Rs#HF |
ut | | : U2 U1 . U2 U1 i U2
x SH T o e T o = = T o
P | OFF  OFF I OFF OFF N OFF
P P — P —
o o —> ¢ T—o—o — —TTr—o—o
am an | [ENABLE=L % A1, L oam |
OFF i i | ON | -ON i : L2 L1 i i L2
= = T | 3 e = e I | = T o
L1 5 : L2 L1 i 5 OFF : i OFF
W= — —l—i -
/I’ PGND /1’ PGND /J’ PGND
Charge €— K Slow €E— K

&% OFF E— K

EROX T, HAB N Vv ORZITE, FHEFAF— FBIFELET,

W, AaANVDOZRLX =25 EHIBEAIT. HF VTP AEZNON L, Bifz@eE & fomTeEL2 4 57-
O, WELXAF—RIMERAINFEAN, BT T PRAZTRTRMEINICA 7 SND & FEXA 4 —F%E
BLTCaANDOT LT =5 EErNET,
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HABR NS OX28EE—F

VM VM Vm
Rrs [ | Rrs I [ Rrs
| Rs #hF | | ReHHF | | Rs B4 F |
ut || i i U2 U1 E i U2 U1 i E U2
x SR T o = T o e =
- OFF  OFF x| OFF  OFF -
P— — P
0—+—rm‘~ % % "m‘\——+—o % fm‘\——?—o
. RE L oan L oam
L1 ; L2 L1 ; ] L L1 ; ; L2
= = T | S 4= | = LI - e | * T S
OFF : i i : OFF
. l-ﬁ O TI * o
J’ PGND J’ PGND J’ PGND
Charge €— F Slow €— K Fast €E— F
HABR S VOORAEMED 779 a Y
CLK U1 U2 L1 L2
CHARGE ON OFF OFF ON
SLOW OFF OFF ON ON
FAST OFF ON ON OFF
O ERE. HIELTLEORBPOKNOARIZERZEZRITBETY,
FHRADEEIE. TEROKLSIZHYVET,
CLK U1 U2 L1 L2
CHARGE OFF ON ON OFF
SLOW OFF OFF ON ON
FAST ON OFF OFF ON
29 2010-10-07



T
(8
S
HIBA

T

B
6

2909

F

G

-
b
(1))
5
—r
~A
(¥

2

)

- 4
V \G -- B
- i
«« 001-
- “1111««;
- ++++++$
-- 2 “"*‘*’3’
ﬁf,
ﬁw
M ++:s' ,.;4.’»:;
f "Iitﬁ».:.
e # ,."Itﬂw««.!., '
G ,:++,+++++.,,‘:.m::‘
’:,: *+t3$32ttt3:3:~;:2«.:«
,,.. e +¢,"¢++++J++¢$+’:+««,«::+
*"““ L *'*t:::ﬁt!tt"";I:'ZI«;«-
+«++" "I +++ “"‘1‘1‘1‘1‘ ++++++‘++‘“‘++++++++'r
++++~' _..++++++++ i =‘+=+++ 5, ++++++-
++" ,c‘.++++++++++‘ & +++++ i ++++u-
ik ,,++++++++++ +++++ +++++++++++ £ »ﬂ' H
m 1-'+++++++++++++ +++: ::q.::ﬂ:: »»_
i .-¢+++++++++++++«o »11-‘51‘«- o
A M n) *:ziiﬁgﬁéit: t!:!t»:ti 3
ko d - o ++++¢?+++++ o»m.,ﬂ»»
] R - +-|-+++‘+++++ “":3*3:::‘: i |
++++A»++++ G i =
- +++++++_++++ ««.‘m» o
- ++++++‘,p+++ """""'++"+++++
- +++++++.-++ m««“ i +++++,+ i
- o +++4+++++1 ””""’«.,«. *«# ’«*
- o +++++++ ++++++,,++ 5
r - i (e +++++++++++ o
- & £ i) 4 L ++++++++++++++ '.+++++++
A - i i o “*‘*‘*‘*++++++++.+++++ _+,+++++++
- - - ++++++ ”*““"‘"“" o ++++»++ ) ++++++
- o ﬁﬁgﬁ, *ﬁf
- S *ﬁgfg ‘ﬁf
= "”* “"#Ltﬁ»«»«»«« g ',+++++++..+++¢»
< - i !2334»»»»»«»«« +++++++++,++«»
-- e o»»+++++++++++++++++++: i) e++:==:::::+ +:::::”
- ﬁﬁﬁﬁ f;ﬁg-
"",m++++++++++++‘++++ +++f++ fi ++++++*«..«.
[ ‘::3':*%1-»»»,,,“‘“ i 7 +++++++++¢»«««
’...4.<.»+++++++++++++ G k o ++++++++m«««+
| TAl EE::Z:IZ::::Z!‘::”:K:: G ++++:+=E§§Eﬁ:§§; ;+
- ++++++.,++++++,,+ 5 +++++h+ ++++++++ ,#«*
+++++‘..+’+++++“ i **“““‘ e ¢+++++++' ++++++
NP N 3 ::::::::::::;% ::::::4»»»1-1. .mm ,+++::;
*mm'"" .‘,h» ++++++¢: ++o»» »+.+++:~ e
«w .+1‘.£++++++« ++++++ .++++¢»»» ***'N"*‘ i
4$+++++++++++ o i +++¢: ,,++++¢»»»+»»+++‘ +++ 2
.£3€$+++++++++++++ +A+++ _++++++«+ m»m' +;=+++
o»..i++++o+++++++ +++++ +u:.+++++ .»«»»..*. +++3=++
0»»0++++++»++++++ e % T .+++++++««»»v"r e
; A.,,."m«, 4».,“» & 2 ++++++++«m« i :::M
- 44A-«+"b++++++‘*++++++ b ++++++«4m¢ e +++++
,,,«cr.,,, +++++ +++++ o ek i +++++¢4««' A p«- :+++++
1 ««a o ++++++ ::: % 5 '?*::::::‘ ;:;:;:?«%
4««‘4« ::;“*‘ o +++o -4-«' ,‘+++4++«++++++: '
"«*"*:» i +++++ ] ,0-+++1++++++++++
+N'++:|z+ +++ +++ ++++ ++++++++++++++:
:::::4;,% 5 ++:;;;; ++;:5;;;;;;:: 55
- ::’:113::::::::*« it ++++++++++ ,,,...
G ++++++++++++ ++A» +++++++:: ++¢+0’
T sﬁﬁg : i fy'
A ey a-++++++++++++++ +++ «:::"
N :::*" *:::EEEE b ::E:::,,
D &
B i "t:t: *::2:: :.::::‘*‘» 5 g;;;;;::,,
o ks o o ++++++++0
(e ++++++ i b +++++++ 5 5 ,++»
Y .+++++ +++-.++ 2 +++++++++
H ﬁ;ﬁ? ﬁﬁﬁ s +;§ﬁﬁﬁ
»+++1++++++++ '»»o +++++++ i o ,;,,,H mu £ 5 +3++++«»»
»+++++++++++++ £ ++++++ o i ¢+++++ ++++¢+o o«»«mm m»»
»++++.,+“+++++++ £ +++++++++ e ) “:: +:-++‘-+++ o ++++«+o+»«.p.p“»+ ++++++“»
*"'*ﬂ-“““““ﬂ*““ - “““““““‘“““ i ’“.. ¢+1:+i.+4+++++ +++++++«+«»«+_+++++ 3 «“
***++|-+++++++++++++ “‘*“*‘*"‘*“" o »»-}"1-++@++++++ ++++++++«««»,o‘g-+++ 3
'o‘++++++++++++++++ ++‘+++“+“+““+“+““ 2 »,,Lt***,m +++++++++«4««,»‘+++
.,,1..‘++++++++++++++++ “"‘"‘"’“‘""“""‘" ::' "««.«»««» ++++++++««m,o«¢++
¢.¢.¢§+1-++++++++++++++++ ++++++++++++++¢ i +++++++++ ..++++.,++«...4,..¢ e
"+++,.++++++++++++++ o, -r+++++++++++««+««r«**** ~»++++++m«««.
"1‘¢.+++-.-++++++++++++ G ,«:«m«.««« .+++++++ ,A,,,,,,,,,...,‘
"::::::2::::::: ::':*; *t!tittit::::::::i .++++++ ,z::::::::::;::::;
'+++++++++++++ A s +++:::==:::::: +::1= +++++++:1-++4 ,,++++++‘
+++++.-++++ G o i +++++++++ 6 ++++++ ++1-«+++++++
+++++++-.-++ 3 e s a+++++1= S ++++::+++11-:=:+++++
f% E%J L %ﬁﬁﬁf
+++ i3 & e +++
++++ o s 5 o +++++«»»«om++++++1-+++++++
++++ s ¢ o2 2 ++++++«+,‘»«»«ﬂﬂﬂ"Q‘ 5
£ £ 53 ¥ o +++++++««««1»+++++++++ e
i i o ++++++++«4. .,.'+++++++++++Y-++++++
2 = "“m '**:::::::::: ":*::::::r:::;;:?::::,
+++++ & i % «-++:“+ :::::;» ++++++« ...++++++++:::::;;f_:::
£ £ 2 »«.Y ek 2 £ ++++4,. ¢',++++
i +++++ ««4 i ++++++++++++ 2
T £ 1«41-1-7 o £ +*++++4+ e et
i ++++ +++‘ % +++++++++++++-
g 5 ...»«-Y & e £ mﬂm 5 ++++++++++++
3 ++++++Y e ++++++‘ _+++++++«.++ '++»+++++++++
++++++Y +:++++‘ _+++++ ++++¢+ | »»**»
o ++++++' i *‘+:++‘ »+++++++++++. o »»»»
i ******v i ﬂ*"f +.»»»»« 5 »»»
+ﬁ;ﬁ fj e
i f “‘,»;, A,,,,mq .-++.»»»« i
3 **:»1. »»;o *o-m‘ .1-'?““"‘“‘* i
2 e o«lvn «:.,,*-m»«
e i ‘“‘ i +++g.+++«¢«
?+‘sf ﬁﬁ
ﬁﬁf ﬁﬁ
5 e £ L:ﬁ::{tttﬁ:
1 8 "+:++ *t:;’itit
i i i i
i i +++++z+
gy, f
e .j
+++¢» *"‘.»J.»
++¢» £y 25 1,
««»« +‘«»;“::;m
w«“ +++o« X »»«-
“m +++«,4..« A
i ++++«4«.«.. i
(e +++++«+ ‘w«o i
e +=+++++« R
] +:=+++« ,4‘4«
& +++:=+« i i
+++++++++:++ +++++:+
*t“**,«**‘“‘**“,,
+t+++“+++++.‘+++++++
Y++»++++,:=+++++
vo:»«.;r«-* #
»««- ;:«. % i
*3'**++1=*+++ i
"*::::++++:=:+++++ s
s +++++++++++ +++‘
"‘1“‘ ++++++++
"‘1““‘"“"»»»»
Y++++++++++++++
YA++++ ++++++++++
"*1*+++++++++++
"L«»«»«
‘*ﬁtttttt
YY*+++++
G
2

*
1:
Y
Qﬂm
ﬁ%ﬁ;
¢%$£3
o HE
#~ 7
'i:féféi A
mngU A
& ES

&= [
LAY gmf

L) *L NN

E't \

7 Ly DD
o 6 0)
a 1
fﬁé(fmv
D
v R
M Py
? L
N
V
M
R
LA
.
DE
T
£
=
e
2

T:

a—
ié
Tt:t
éoy .
ﬁéﬁ?@
G F
) T
rV
\li_o~
+9
%
#*
FD
&
%
H
gl
l'\
L
ES
a—

30

u)l%g]
1
B
it
)
p
=
12
WV
M
Y
D
D
2=

ot

A3

5
+
B
Ik
o
-
A
N
D
B
Y
i
?
-
.
+
ES
)
A

«

>
=
G
B
)
3
Vi
L)
rta
ES
T
"
¥
0
N

S
i)

T:

2O

s

RE

t

i

%

T

=%

IC

F3

=]
&
=
u‘D

g
-
1t

I

>

7\

<

*L

5
5%

IN

P
U
.

n

p)
L

ES

j—

o

T

. B

-

2

hva

L)
t
n
%
ES

V|

M
0]
fi
N

3
3
~5
5
V
Iz
H
F3
i‘%A
-
ﬂl‘Sa)
1)
+
v
~
[

e
S
F3
.
=8
<
5
N
)
1
%
fE
-
S
F3
i%A
N
)
Y
*
_g—

L
o
=0
i%A
-7
*]
3
7'—"
9%
>
F3
+5
AN
LAY
)
#
N
T
&3
LAY
B
T
%
%
T
)
NS
%
L
¥
L)
#
N
T
&3
*
hca
A
o 13
Vv

I8
+
=
<V
M
)
+
N
%
ES
T
<A
ERd
A
4

e
e
e (-
=
%

c¢&
%=
%

<

#t

33
[
<V
M
-V
D
D
Fgﬁ
-
-
A
)
%)
%
1=
B
2y
#
E
)]
g
2
s
Th
ES
?—

V|
D
D
0
Vv
WV
M
1z
E
1%
#
£
nNE
-
B
it
B
a]
x
n
<
l'\
%

il

i

& L
\y o
~
=
SES
Y
H
7
3
j—
7
=
S
Y
*
a—
N

=D

ES
T:
.V
D
D
Iz
e
l’\

T
F3
.
b2l
s
.
£
h

hn
H
%

A
e
Sk
7\
it
.
vy
1
EE
=
£
N
p)
n
i)
g
l’\

%
b/N
B
-
=
%
&
%

i3
gl

30

2

0

=T

-0
7



TOSHIBA TB62209FG

REBROFREXICONT

Z®IC TliE, CLK-IN £— RIZBW CEBMHIEZITVET,
FO L EOmERM GEBWRM 12 \WTIE, Bicd Ly AT A\ HT RRS) &, V77 L
ABIE (Veef) ZRRETDHZEICE T, RETDHZ LR TEET,
S LX V., (V) x Torque (Torque =100, 85, 70, 50%)
5.0 R 4 (Q)x100%
1/5.0 i Vref (gain): Vyef LT, (Spec IZ oW TIHESAFHEE TS 723 W)
e
Vref: 3V
Torque = 100%
ZANILTC, IouT=0.8 A% L=V GEE, RRsS=0.75Q(0.5 W LL 1) MRNgEE 720 3,

FavEVTEAEREOSCRRBRBOHARIZTONT

ZoIC TR, EERHEAIT IR, MHToarF o B L > TIRESN D RIERE ( aXx Uik %
EMEICTF g v T OEERITTOET,

TB62209FG Ti%, Tz v B JJEEHD 8 £0 OSC EAEE N LETT,

Z O OBRENIL, L TOEBVIZRY £5,

1
0.523 x(CxR + 600 xC)

I

for =

Bz X
Cosc:560 pF
Rosc—36kQ
i Lo A . fcR=813kHz &720 £,
’0)&%@7‘3 v B 7 TR fehop 1
fchop = fCR/8 = 101 kHz
LD ET,
Fa v TEEEOREDRIIT, UTDOZEE2FZED L REL TSN,

ICOHEEENIZDONT
IC BEETHENITONTIL, k% mﬁ%mhi/yx&ﬁﬁﬁﬁé%ﬁ&DVy&%BiU%%%Vﬁ
VRO T BESD 2 ODEISAST B LN TEET,

o HIEIDWEET (RON=0.60 Q e LTer LTWET, )
charge Mode, Fast Decay Mode, Slow decay mode, W ILDE— RThH, EBNIH TV vV ETFD b
FUVAEDIL, 20k o THESNET,
1THZ7 VPO N7 VAZHEOBENILUTORTET ZENTEET,
P (out) = 2 (Ty) x IoUT (A) x VDS (V) = 2 x IOUTZ X RON cvvvvveeeeeeeeeeeennans 6]
4y bO~A 7 AT v 7IME (AFEE BHIZ 0 EDNAHZ) % SW 554 TOHADO LN EE L
UFO LY ICHATEET,
RON=0.60 Q (@1.0 A)
IouT (Peak: max) = 1.0 A
VM=24V
VbD=5V
P (out) = 2 (Ty) x 1.02 (A) x 0.60 () = 1.20 (W) ...ooovvreeiieeeeeeeeeeeerean ©
1Yy 7 &IM R OTHEEINIEER L2 LR T TRIAE L E T,
I (LOGIC) = 2.5 mA (typ.):
I (IM3) = 10.0 mA (typ.): BhfERE
I (IM1) = 2.0 mA (typ.): fE=ILEF
Yy 7 Vpp (6V) 12, IM % (VM| %méhé @Eﬁ FOHEINDIEREBNERAL v F T
THZLICEVHBESNIEROAF) 1T VM Q4 V) ITHERENTHWETOT, HWEENIUTOLIICR
b enTEET,
P (Logic&IM) = 5 (V) x 0.0025 (A) + 24 (V) x 0.010 (A) =0.25 (W) ............... (3)
L7 > T, 2ROWHEN P I
P = P (out) + P (Logic&IM) = 1.45 (W) & 720 %7,
Flo, A UNRAGEOEBEEINILLTOLH1Z720 £,
P (R % 31 HF) + P (out) = 24 (V) x 0.002 (A) + 5 (V) x 0.0025(A) = 0.06 (W)
WA PICBT EGREHCBE LT, HEEMM AT TR E N,
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B E KR

Y S

Vm }
X- 90%
toHL P\
- 50%
b\ 10%
GND j j
tf

B1 24T REERR

32 2010-10-07



TOSHIBA TB62209FG

OSC-Charge Delay OSC-Fast Delay

OUTPUT
Voltage A

OUTPUT
Voltage A

OUTPUT
Current

OSC-Charge DELAY:
OSC O % N#EE CR CLK ~E#19 2% & ZIZ OSC IO H LN O L)L &2 LT 5728 ,08C
A & NS CR CLK OIZiZ, K 1.25 ns (@fchop = 100 kHz: fCR = 400 kHz) @ Delay 23384 L £ 9,

—>  «—CR-CR CLK DELAY

CR K

M# CR
CLK &

K2 R4V KEAT (CR EHAN)
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3 S
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B (1) Exiguuuuj ___________________________
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Hof-LZIZE—SEEE—
. bbb RANERICERT A
EREIE— K ! v
ANRER ‘ Do
RBR (2)

NI VNADORERFIZ. CLK DD BN Ty POBRBO TSN ER b, RIT
ol I E— FOVERSNET,

BAAD, 0T/

7¥: TB62209FG Tl&, BREIE— FEERDBAEILT 510, BEHE— FEEFHAX ZHEALTL
ij—o

MO EBEHAE A I VT DHREERIE. TOELSTUYBEZ S EEITE, RBDKESBREYMNFEL
FIDT, TSRS,
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HEESORBR

BBT— L0
BERBRARA >+ CW/CCW
(FROOES)
45 (MO)
2 HERHS BAE. A 100%0 | CLK ABDIS LAY
N=750vY LYH
1-2 HERHE
W1-2 18 o e o LA
—B 18 100% D CLKAZDILB EMNY B
2W1-2 H N=758v5 EYH
4W1-2 4B

o LILORER B, W (Fa v U ZICEiE»»5) ZHRESNET,

BEE—FOERYYEBZIR

CLK &
< % |
MO R ¢ © "2
<> E
QNBEHTIE., BEE—FT—2YUYBIDODAAEENA-TE. 5 5 5 R
E-SOBHEELLELA : L ODHEFETAS LI-BRBHE— KA
| ° 5 5 P RBEND
BEBE—F e T e : s
otatesautatetetetutetaotatetetatatatetetuttetetotetete etets . poletatetetatatetelotutetetotetetetetets
By LI E. F Bl Voo ottt a et ta et ra o tutatateratutotutetatotatuss : sssetateetetotatetetotetototetotatatores
sy ettt et a Tttt e Sa e Tt , ottt ettt et et el
AATTEEESR oo a0 . Oy e e Tt e Te S e e TSl
LELEIE I Uofefetetotatetetetetetetotatatatetotatetetetatatetetatotete otete! NN L botetetetetetatetottatatetetatetetutilatel

MO Ak (T —4FLh: LHQDMEE) 2. BEE— FEBRFIMCYYBER = & E1F, RESET=H I
LT, BRAZA Vv 51 XT HHENBETT,

35

2010-10-07



TOSHIBA TB62209FG

Pp—Ta (/Ry 75— OHFFRK)

Pp-Ta
3.5
a (2)
AN
g 25 \\
[a] 2 N
o \\
K ogs
ol
-+
, ~ \
L o] N
i o~ N
\ Y
0.5 > AN
-~ ~ \
0 RN
0 25 50 75 100 125 150

BABERE Ta (°C)

(1) HSOP36 Rth (-a) Hifl (96°C/W)
(2)  EHEHHARFELER (140 mm x 70 mm x 1.6 mm: 38°C/W: typ.)

7 Rth(-c): 8.5°C/W
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VMEVH (Fr—ORYTEE) DEER

VM — VH (&Vcharge UP)

50
L VHEE FX—TT Y TER s \/\| B
0 e mRARERETE
g //'
1
STANDBY {§5%ABLET,
4 /]
- >‘ 1
S /) 4
" 30
; AT LA
ﬁ\ ‘/‘ {" VM EE
I\ I IRV
x A1 | A
¥ / 4
e 20
/| 4
/‘
b / VM ByfESfE
10 /
’/
, ,'/ // Fr— Ry TRERE
4 g ) /
ny%e
A |
/ /

0
012 3 45 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

L BREE Vm (V)
Fy—URY FTEEVH=VpD + VM (=CcpA) (V)

F: Vpp=5V
Cop 1=0.22 yF. Cep 2 =0.022 uF. fehop = 150 kHz
(Fr—VRTar T UV REOREZMICE, HoJEHELZIN
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Fr— IRy TEBOBAEISDONT

Ccp 1

avsr—4
' 0.22 uF

= =l

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

VH=VM+VpD= F¥—CRUTERE
1= F¥—YRUOTHAER
i2= 47— MEUHEBEER

o WIHIHEE
(1) RESET 23k &i 5 & Tr1 728 ON.Ty2 23 OFF L .VM BIEH 5 Dil Z/4 L T Cep 2 A FEENE T,
(2 Tri2OFF L, TraONd 5L, Ceop2nbHDi2Z2 N LT Cep lIZHEESINET,
(8) VM & VH (Cep A DU F-BIE = F ¥ — IR FEBIE) OBEMFEN, VDD LL RIS LEfEL1E1E L E
T, (EHIRRE
o SEEHERE
@) fehop AHID AL v F 2 712X 5T Cep 1 OFEM (2) HMEbiL, VH OB FRY 7,
B Q. @ OEEEITWF Yy —2T7 v PN LET,

HADRA vy F 5

DWEE ERRE "//i>>§\

— il o
z v v LAY
! i i M

-

™) @ | @ @ 6 @ 6
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Fr—ORYTIAE ENRYBREICDONT

Cep1EBE
VpD+ VM ---mmeee-- e oo

Vm + (Vpp x 90%) ---------- R AR bRy

SV wrerencly é
STANDBY . :
50% /i '

oV T

tongI<2 UL\ T

STANDBY %f#Ex L Th o, Cep2 2T o¥ BHaksi EF5ar709) 3, Cepl ERal-dday
T W) IZBM AR BT, VM + VDD OBJEICT v —V 7 v 7 &5 F TORBTY,

Cep 1 DEEN VM + VDD OEEIZAR D E T, BIENEN 7 — 2B TE EHADTHLT, toNg UL EDKE
MERBWTHEL, T—FDOERBIZIED T TEE W,

HEARIZIZ, Cepl Da T oV OREERELTDHE, IMF ¥ —V 7 v TRERNKREL 20 328, EE
EEE /NS TDHZENTEET,

CeplDarT o HVOREEZ/NSLSTEHLEUMTF ¥ —27 o 7HMITELS TEET2, BELZEHNRRKE LAY
iﬁ—o

F2, arFUovoMsEbE GHCRBENNSWES) 12X > TE, FOICFETE RV AlEERH Y F
ﬂ_‘o

FIEBEN T TRWES. 1 DMOS @ RON REEMEDE L 0 BLT 5720, BANRKEL RHIENHY
iﬁ—o

L7=28E LT, #HEOMAEDESEME (Cep 1=0.22 uF, Cep 2=0.022 uF) ([ THEMAZBEWLET,
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Fr—URUTANMIFI LT UHITDONT
VDD=5 V. fchop=150 kHz, L=10 mH % VM=13V, 1.5 A D54 TEBET 554G, Cep 1 & Cep 2 DBIR
OHFHEIIL T O LBV £,

Ccp1-Ccp2

0.05

0.045

0.04]

(wF)
o
o
&

S

& 0.025

0.02

7

Ccp2d

0.015

0.01

/

0.005— *
DZ |

0 005 0.1 015 0.2 025 03 035 04 045 05

Ccp1 DEE (uF)

Ao

Cep 1 & Cep 2 DHAADLEIX, EOKOMEHFTREFEIROMAFDEICTEE LT E SV, £72 Cep 1:Cep 2
1Z, 10:1 Bl kb 2@ iIEn 5 L O BRIV LE 3, (UHERHELE 3 2 HELEE (Cep 1= 0.22 uF, Cep 2=0.022 uF) %
filfio TR UE, HEREEOBREISR M2 D S—TE 3 (a2 T U OREFER 20O R TY)

EBOBEDOREL, BEREBIZBNTT ¥y —UR Y TEBENBKE LY TR TWR2nhE 0o B, &%
EFio7 Ml (Cep 1, Cep2 EHLREVWERHRMNRH Y £7) ZREL TN,

Fo, AT UL o THAEICHT DRELZMBRIEFICRE VYR H Y 3O T, HHINIREREIC
BNTH, ERROBEPHERINTWVD Z &% TR IV,
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(1 EHEEHNE—F
A, BHEAZ7L, F¥—URU7IHEELET,
HITIRERLTF v — PR FOBMEICE L Ti%, STANDBY #i+4 LIC L7z & X 0BEIES R LT,

2 #®EEE—FR
AMEAZIZLIEE, BHOALOH 1% ON LET,
RESET b0y —4 v Ald, IA=0 D FE £, IB=100%45. 4W1-2 fHOBMEER S H DS E4,
0—XEZEEOMHET, A=K (ay7) SEEWEXIEHRALET,

(3) 2 fHIE

100 1 ' |
[%] | | I
B #H 1 | |
| 1 1
I ! I
| ! 1
| ! 1
| 1 1
0 1 ! 1
| ! 1
I ' I
| 1 1
A8 ! I
| ! 1
| ! 1
I ! I
| 1 1
~100 1 1 .
STEP
100
2 B (typ.A)
g
<

B (%)

FEXUf 360 £ =4 CLK T,

. 2 HHIE., E—4SEENREROEREBNKREVMEAETYT . EROBEELEN (BROHEEE
) BINENE—FRZE-5E. FRENICLIERORERY LAYRZZMI SNBNGEELSH Y
£9., TDHAE. Mixed Decay DEIENKEWVNE—FEFE->TLIEELY,

WHAE (—HREH) & LTIX. 37.5% MIXED DECAY MODE OEREH#HELZET,
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(6) 124 (b)

100 I ] i
1% i b
! N S S
71 1 | k. |
| I o
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; o L
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0 : T : I | : '
L i |
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-100 - '
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It FA [=] @& 451
EFRTDOLEZAITHDEMEITHIME T, FANFHOFMEICS>E F LTk, ankoHEREESR M2 iR
FEW,
Rosc=3.6kQ = Vref ag [) ’
) C CR Vref AB 3V
Cosc = 560 pF /I l r uF
SGND
—~
C VbD im ()
RRrs A W
8 ¥r (CJDpATA MODE >< Rrsa 0.66 Q
A \./
5V =
sV NN e Ao
5V —— (CJenaBLE B — Stepping
g z_g B | @ Motor
: I CW/CCW
v - Res s () Rrep 0660
5V RS B
oV _%_’7 (CJreseT
r‘ P-GND
PGND Vss
FIN)
5V DMODE 1 (Fin
oV —%—’7 O SGND
5V (|omopE 2 PROTECT [ ) OPEN
oV —ss—’i
5y (Jomooe 3 MO [) OPEN
A e—
5V
5V MDT 1
SV — d ()TORQUE1 gy ‘f |
5V
oV —ss—’i (ot 2 5V
()TORQUE2 0 v—t—]
5V r ()sTanpBY
0V —%
() DATA MODE 5 V |
[
CcpA CcpB CcpC 3
5V = 10 uF ¢ )
SGND l — 24V
(])Ccp 1 Ccp2
lo.zz uF  0.022pF 100 uF
SGND
SGND ”

F O BEBICHELCT, N RRaAVTUHDEMEHEN-LET,

GND E2fRIF, TEHRY 1 mEMICHS L SICL., MBRHEZEERLANEI—UICHDHESICLTLES
ll\o

BE—FLREDETEHTFZE SW THIET HBE. NA A4 VE—F D RITHEBH LK SIC Pull-down F7=[&
Pull-Up LTS &L,

ANTETF—ZICELTIK. 7272923 DEREE#ISBOLE. AALTLESL,

DATAMODE %, L V-ULICEHE L THEHAL TS EE N,

HAM DY a— b BIOHADORKE, HIFEEEZ IC OBEOBNYRH Y F DT, HHHh74 >, VDD (VM) 7
A, GND 7 A v ORFHI R LT Z S0y,
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HSOP36-P-450-0.65

Unit: mm

)Ié%

S S
YP _J_L_DES 'ZE‘ 0.32:8: ${0.13®
Eﬂmm 16.b§:0.1 '

BE: 0.799(1Z%)
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