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ELEEBRE(TB67S103A) (Top View)
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zZ Z > 2 > Zx oz O 0O 2
36 35 34 33 32 31 30 29 28 27 26 25
NC |37 24| NC
LO |38 23| NC
ID |39 22| GND
GND |40 21| OUTB-
VREFB |41 20| OUTB-
VREFA |42 TG 19 GND
OSCM |43 18| GND
SCLK |44 17| OUTA-
SO |45 16| OUTA-
SDATA |46 15| GND
SSET |47 <:> 14| NC
NC |48 13| NC
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¥ QFN /8yHr—2Ma—4—PAD 8LV EEMEL PAD I3 E4RD GND (G ERFEETLS58MBLILET,

OSCM
NC
SCLK
SO
SDATA
NC
SSET
CLK
ENABLE
RESET
GND
NC
RSA
RSA
NC
OUTA+
OUTA+
NC

NC
GND
NC
OUTA-
OUTA-
GND
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(Top View)

1 48 [T 1 VREFA
2 O 47 [T VREFB
3 46 [—T—1 GND
4 45 T 1D

5 44 [T LO

6 43 [T NC

7 42 [T NC

8 41 [T vce

9 40 [T NC

10 39 [T VM

11 38 [C NC

12 37 [T NC

13 FNG 36 11 RSB
14 35 11 RSB
15 34 I NC

16 33 [1T1 ouTB+
17 32 11 ouTtB+
18 31 [T NC

19 30 [T NC

20 29 11 GND
21 28 [CT1 NC

22 27 [T OUTB-
23 26 [T OUTB-
24 25 [T1 GND
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TB67S103A 71 v 7

OSCM
Motor
| | OSC-Clock || 4_| |_
Serial > Converter Oscillator
Bank N I I
Set rﬂcc
. System vcce L
: Regulator
Serial [ Oscillator g
Out VM
. Power-on []
Signal Reset
D Decode
ID select >  Logic
VREFA
CLK ::[: 'l} > Current
Current | | Reference
RESET |}\ > Level Setting VREFB
e Set
ENABLE |}\ €
L —1Z >
LO
Error Output =[:|
Current Motor Control Logic I~ | Current
Comp Comp
Predriver TSD Predriver
RSA | 1
L | | | - RSB
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GND [
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{HH H ]
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i FiRERREA
TB67S103AFTG (QFN48)
I FHES 1~28 DHEAEEREA
HFES i -4 R HeRE
1 NC Joaxyiay
2 CLK HEA oYY A DinF
3 ENABLE A #8/B #8 HH ON/OFF %+
4 RESET BRAZMEELET,
5 GND GND ##F
6 NC Jraxyiay
7 RSA(E) AMBE—FENERBREIRTF
8 RSA(E) AHE—2EHERBRHIHTF
9 NC Jraxyiay
10 OUTA+(E) |AMEE—2Eh+RF
11 OUTA+(E) | AMEE—ZHA+HT
12 NC Joaxryiay
13 NC Joaxyiay
14 NC Jraxyiay
15 GND GND ##F
16 OUTA-GE) | AE—RHA-IHF
17 OUTA-GE) | AME—2EN-IHF
18 GND GND ##F
19 GND GND i#F
20 OUTB-(G¥) | BHEE—2HA-IHF
21 OUTB-(G¥) | BHE—A2HAN-IHF
22 GND GND ##F
23 NC Jraxyiay
24 NC Joaxryiay
25 NC Joaxyiay
26 OUTB+(;¥) |BHHEE—2HN+IHF
27 OUTB+(;¥) | BHE—ZH h+inF
28 NC Jraxyiay
*NC OE(Fi47 Open IZTHERALTESLY,
FEREETSEVIEImTFAESE T I — L TIZELY,
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i F &S 29~48 DHEAEREA
WFES mFaH HERE
29 RSB(:¥) B HHE—2H A ERBRHIHF
30 RSB(:¥) B HHE—2H AEREH IR T
31 NC JoaRgiay
32 VM E—HERGF
33 NC JoaRgiay
34 VCC AL F2L—F E=FIHF
35 NC Joaxryiay
36 NC Joaxyiay
37 NC Jraxyiay
38 LO BEEREBET—2HF
39 ID T\ 2 ¥R A iHF
40 GND GND %
41 VREFB B #HE—2H AR EIHF
42 VREFA AMBE—SE NRTEIHF
43 0OSCM FavEJ AFIRE R E R Eim T
44 SCLK DUYT LAY ANiEF
45 e} DT IV RAT—HH AEF
46 SDATA JUTLT—EANETF
47 SSET YT Ity A BigF
48 NC Jraxyiay
‘NC OEV(E., #7 Open IZTHEALTESLY,
A EREETSEUIFIRFREE T I LTS,
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ity - $8 R B BA
TB67S103AFNG (HTSSOP48)
ImFEE 1~28 Ok
WFES ImFR M HaRE
1 OSCM FavtEJ SR E iR E R E T
2 NC Jraryiay
3 SCLK YT ILIBYI A AEF
4 SO )T I D RET—2H HinF
5 SDATA DT ILT—RANGEF
6 NC Jragyiay
7 SSET DT LY AHIEF
8 CLK HlEA aYo A NimF
9 ENABLE A %8/B 48 tH 1 ON/OFF %%+
10 RESET BRAZOHLELES,
11 GND GND ¥
12 NC Jraxryiay
13 RSA(E) AME—2ENERBELIHTF
14 RSAGT) AME—2ENERBREIRTF
15 NC Joaxryay
16 OUTA+(GE) | AMBE—2Hh+ImF
17 OUTA+(i¥) | AME—2Hh+InF
18 NC Jraxpay
19 NC Jraryiay
20 GND GND #F
21 NC Jraryiay
22 OUTA-(G¥) |A#E—ZHEN-IHF
23 OUTA-(G¥) |ARE—2HEA-IHF
24 GND GND ##F
25 GND GND #F
26 OUTB-(’¥) |BHE—2HN-IHF
27 OUTB-(;¥) |BHE—2HA-IHF
28 NC Jraxpay
‘NC OE (T3 Open ISTHEAL TR,
A EBEETSEUIFIHFREETYI— LTS,
7 2014-01-27




TOSHIBA

TB67S103AFTG/FNG
% F &S 20~48 DAL
WFES mFaH HERE
29 GND GND ¥
30 NC Jraxyiay
31 NC JoaRgiay
32 OUTB+(;¥) |B#HE—2HA+iHF
33 OUTB+(:¥) | BHE—2HA+IHF
34 NC Jraxyiay
35 RSB(I) B HHE—2H AEREHIHTF
36 RSB(i¥) B HE—2H A ERBRHIHF
37 NC Jraxyiay
38 NC JoaRgiay
39 VM E—HERGF
40 NC Jraxyiay
41 VCC AL F2L—F E=AIHF
42 NC Jraxyiay
43 NC JoaRgiay
44 LO BEEREBEET—2IHTF
45 ID T 1\ ZH R AR F
46 GND GND %
47 VREFB B HE—2H AR EWHF
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2-3. A AhE(fEIE (TB67S103A)
U4 Bk AN FER A R %
a vy 1kQ
SCLK .- X ~AAA—>0—
s ANHF
SDATA FYH NS (VIH/VIL)
SSET L g
CLK VIH: 2.0V (min)~5.5V(max) X 3
ENABLE VIL : 0V(min)~0.8V(max) -~
RESET
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oYy
e X
" F Y% LI (VOH/VOL) o
LO (F7 v 7T :10k~100k Q) -
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vce [} *
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VREFA 4.75V(min)~5.0V(typ)~5.25V(max) VREE
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oscm [ -
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OUTB- OUT S -t E
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Uiis - A PR AHAES St ]

<ID1:1D0>

<1:1> R_ID=0Open (5V &)
<1:0> R_ID=100kQ (2.5V &3)
<0:1> R_ID=33kQ (1.25V &%)
<0:0> R_ID=GND (0V &%) Sﬂ vee
100kQ

ID

ID SHFITHEHE (1T B(FET=1F GND 23— ID
~Open)Z& T, T/IAAAD ID BREZETY
BADHEMNTARETY . ID HFICEYRE 1kQ
Shf=<ID1IDO>& ., SUTFTILAAD
<ID1:IDO>MN—HLI=BE. FDT/INMR
[SHLTAASNI=DY T ILT—R% RBEE
HET,

R ID

KERNEBEIBRIEH D (E5DEF+30% &%
VES,

EMERRIT, FEREZRAT 2720, —HEN - Skt L TWET,
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B{ESRA(RTYEVYE—E-FE—F)
1. CLK 772933y

CLKBIZERAN 1 DEAFT . Up TYDTESARBEINET,

CLKAS 7voiay
1 TYTIYDTRDRATYIA~
! -(ATREEZE R )

2. ENABLE O 277293y

ATYEV T E—REERET HIHEIC. BEIRD ON/OFF #18ELFET, E—4% OFF E—F(I\(AVE—F 2R : Z)TELEIE S
AV, E—SEEHTHEAICIK. COHBFEHMIT A ECE>THUYBEZET, BIRDIL L IFPILTIFOEEE, COHF
# LICEEL T ZELY,

ENABLE A7 Irooiay
H HARS TS ON EEGEEENE)
L HALSD O RAEE OFFNA AV E—F 2R Hi-Z)

3. RESET OI77>9 a3y

RESET AH ARTFUHay
H EXAVHIL
L BEHE

RESETZMW 1=, EDEMBERITUTDEY TY . COHE MO FIELowskBYFET

FhBEE—F AEER B #HER BXRA(NE MO)
2 18Rk 100% 100% 45°

1-2 18 EhkE(a) 100% 100% 45°

1-2 FaREhHk(b) 71% 71% 45°

W1-2 8k 71% 71% 45°

2W1-2 8 h 71% 71% 45°

4W1-2 A8 hHi 71% 71% 45°

8W1-2 8 h 71% 71% 45°
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MEEEDEIA. 1= vILAUE

[2 AR iR 2]

CLK
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(WL MO)

L

+100%
Tout(A) 0%
-100%

+100%
Iout(B) 0%
-100%

ccw —mm —— i 111

[1-2 HHIEh ()RR E]

cLKk o

L

(N MO)
L

+100%

TIout(A) 0%
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+100%
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ccw ¢&—mmm — cw

MO H A1 Pull Up N KETOIHFIEITY .
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[1-2 #RJEhRE(b)R E]

jus

CLK

=

T

(W36 MO)

L

+100%
+71%

Tout(A) 0%

“T1%
-100%

+100%
+71%

Iout(B) 0%

“T1%
-100%

ccw ¢—mmmm —_— CW

[W1-2 FHEb B E]

H
L

CLK

(Wi Mo) B
L

+100%
+71%
+38%
0%
-38%,
-71%
-100%

Tout(A)

+100%

+71%

+38%

Iout(B) 0%
-38%

-71%:
-100%

ccw ¢/ —_— > CW

BAIT Fr—bIHRE- BMEEHREAT 510, BRELTHYFET .
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CLK

(P MO)

+100%
+98%
+96%

+83%

+71%

+56%

+38%

+20%

lout(A) 0%

-20%

-38%

-56%

-71%

-83%
-96%
-98%
-100%
+100%
+98%
+96%

+83%

+71%

+56%

+38%

+20%

lout(B) 0%

-20%

ccw —— —_— > Ccw

BAST Fr—bIRE- BEEHRAT 510, BIELTHYFET .
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[4W1-2 FRabRsERY 7E]

CLK

(S MO)

H
L
q
L
%
89

+83%

lout(A) 0%

lout(B) 0%

-98%
-100%

ccw —— —_— > Ccw

BAIT Fr—MIRE- BEEHEAT 510, BR{ELTHYFET .
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[8W1-2 FHfhHsER% iE]

ok YT
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=
=
=
=
=
=
S
S
S
S
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5
5
=
5
5
5
5
5
5
5
=
=
=
5
=
5
5
5
=
=
5
=
5
=
=
=
=
=)
=
=
=
=
=
=
=
=
=
=
=
=
=
=

(F5 MO) |

lout(A) 0% = =

-100% EEEEE RN

lout(B) 0% = =

ccw ——m — > Ccw

BAST Fr—hIRE- BEEHAT 510, BR{ELTHYFET .
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F 134 Z ¥ EEE(ID_SELECT)

<ID1:1D0>
ID
<0:0> <0:1> <1:0> <1:1>
R_ID=GND O - = -
R_ID=33kQ(1.25V &%) - @) = =
R_ID=100k Q(2.5V &%) - - O =
R_ID=Open - - - O

ID ¥R FITIEIRZEAFFH(FF=(E GND 23—k~ Open)Z&T, T/ANMRAD ID HEEZVIYEZ S EMNARETT . ID I FIZKYRES

Nf=<ID1:ID0>&. VU T ILAAD<IDLIDO>N—HLIHEE . EDT NS RICHLTANEN=DITLT—EERBREEET,
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TOSHIBA TB67S103AFTG/FNG

TB67S103A FIEI )7 ILAREST—RIZDUVT

SYFILAAIK SSETE I ZILEYR)iGEFNH DB RIZOAHERTYT, “SCLK’, “SDATA”, “SSET’MD 3 B UTILAAIZEKY.,
IC DEEZREMNATRETT .

m B¥5E Mode Dtk (8452 F Fv—+)

SSET |

Initial setup X Data setup >< Initial setup

1

1

1

1

:

] I |

) I )

1 ] 1

1 ] 1

1 1

1 1
SCLK :mmm
SDATA t1o|1]1 |D1]|ibo|AD|wWR| D7| D6 |D5 D4 | D3 | D2 | D1| DO

: B ~ :

] I ]

! Y7L FELR] N !

L ER =5 g [ !

1 ! or 1

, FRqx B2, o !

#7) I35t ToSRE

BAIVT Fr—bIHEE- BEESRBAT 520, BEHMIELTWSEENHYFET,

AN, 16bit DT—2F—RXYYLLFEF (8bit BIZTI—FEITLET),

SSET=L—H #. Initial setup—Data setup DIBIZS YT ILT—2EAHILET .

TB67S103A I UTILT—EADBANZERHILT S0, Initial setup [CTUITILT—EDBEBIZADSNE=HOHBEITNE
‘g—o

(f51) ID ¥mFE&E="00'D IC [TxFL T,

*Initial setup="1011 0000'% A 1L1=35& . Data setup 2+ I+FE 7,

*Initial setup="1011 0100'Z A AL =15 & . Data setup [FZIFFFEE A,

*Initial setup="1010 0000'%# A 1L 1=15% . Data setup [£ZI(F{FIFEE A

5EEE 4bit D A AT F71011(S103 EHEDE)EA WWNEZEETLIBFELLLET,

ABEINFE=D)TILT—E2D 1 His 4bit BAYS103 EHE="1011"—F . BED 5,6bit BN ID i FDEREEE—HL-HEIZ. LL
BEDT—2%2TTET,

A/D(7bit B)(Z 0:Address %7, 1:Data BEETVET .

W/R(8bit B)I& 0:Write E—F,1:Read E—F#:RELF 3, Write E—F Tl&[Data setup]ISCT7RL R, =[x T—42ZHRELET .
Read E—FTl&, ERICEERAFENTVAL S RIDE(TRL AR, T T—42)%. SO HFRYH AT HIENTRETT,

Ll

| S_SETHOMEOH S U FILAKES |

A

SSET

Initial setup >< Data setup >< Initial setup

BE.VITILT—EDAAIL SSET=H DIZEIZOAHAFELYES, SSET=L DA ASNFDITILT—2EF
(FFHFFERBADTITELZSL,
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TOSHIBA TB67S103AFTG/FNG

O YT ILAAIZDLT (Initial setup—Data setup 7A0—Fr—Fk)

| I

T ILAAZE AR Initial setupBRa

¢ 8bitA

Fy T E ER(SCEE4bit=1011&&F2bit(ID) %I )

i o

F v VLT NERE=AT)T — X HEEH 6bit? H Data setup: X}

-

.

Yes

A/D=0 \ -
Address set: 7RL ADEHTFE Yes
[ A/D bit=? e
Data set: T —4A D& TE
A/D=1 |
[ SSET # 7-=High ]
W/R=0 \
Write mode: )7 IILEZAHAE—F
[ W/R bit=? No
Read mode: 27 ILHEAHAHLE—F
W/R=1
s 4 ST
Initial setupi& T YT ILA N2 B
Initial setupMERTEDA/DIL ?
I 1
[ A/D=0,W/R bit=0 ] ‘ [ A/D=0,W/R bit=1 ] ‘
[ A/D=1,W/R bit=0 ] [ A/D=1,W/R bit=1
FELR%8bit T—5%8bit EAISESAAETRLR || EAICESAAETF—4
EEAHFT, EEAHFET, #SOICHALET, #SOIZHALEY .
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TOSHIBA TB67S103AFTG/FNG

Serial R/ HDYIYE Z

DATA Bit Jrohiay
[A2] [A1] [AO]
0 0 0 BANKO [ZRL T U7 L T—4 R Bk
0 0 1 BANK1 [ZRLTIUZ L T—4 KB
0 1 0 BANK2 [ZR{L T U7 L T—H R Bk
0 1 1 BANKS3 [ZRL T U7 L T—4 KBk
1 0 0 BANK4 [ZRLTIU T ILT—H2 KBk
1 0 1 BANKS5 [ZfL T T LT —4 KBk
1 1 0 BANK6 [ZfL T U7 LT —4 R Bk
1 1 1 BANK7 [ZRLTIU T ILT—A KBk
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TOSHIBA

TB67S103AFTG/FNG
BANKO E—4BEE): 8&5E 1(EAXE)
<D7:D6>
DATA Bit NN
7] D6] T7ooay
0 0 - Don’t care
0 1 - Don’t care
1 0 - Don’t care
1 1 - Don’t care
<D5:D4> E—43EE:MLODEETE
DATA Bit Trooay
[D5] [D4]
0 0 lout X 40% (X#IEAE)
0 1 lout X 60%
1 0 lout x 80%
1 1 lout x 100%
< D3> ¥—4%E8):EEFRDERE
DATA Bit 7oAy
[D3]
0 CCW (Charge B, OUT+iF:L, OUT-iF:H) (X#IHAME)

1

CW (Charge B, OUT+iHF:H, OUT-iHF:L)

<D2:D0> E—4ERE): BiEE—FDRE

DATA Bit Trooiay
[D2] [D1] [DO]
0 0 0 REAVINAE—R(EBHE—F) CX¥HA{E)
(F)

0 0 1 2 HRBE—F

0 1 0 1-2 {8 (a)E—F
0 1 1 W1-2 R BE—F
1 0 0 1-2 HEhEE (b)) E—F
1 0 1 2W1-2 #HRBEE—F
1 1 0 4W1-2 HRBBE—F
1 1 1 8W1-2 HHRE—F

GE)RBUINAE—R (EENE—F) :0SCM Bik, AN O REBMERIL L1 BT OE—2IFBIELFEE Ao
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TOSHIBA TB67S103AFTG/FNG

BANK1 E®—4FEE): 8 5E 2(EXRERTE)
< D7:D6> E£—%EEE): Decay mode D ERE

DATA Bit < P,
D71 D] 2793y
0 0 Mixed Decay mode (3¢#)HA{E)
0 1 Slow Decay only
1 0 Fast Decay only
1 1 Auto Decay mode

¥Decay mode (=D T:<D7:D6>=[1,1]:Auto Decay mode ~DIYEZ %, 4T
E—ADELESh TV REBTEEL-EEETLOBM@LOLET,
(<D7:D6>=[0,0]/[0,1]/[1,0]1<[1,1]D VIV EZ [XBIEF L PICERELV-FZEFET KO5BFEL
L\T:inj—o )

<D5:D4> E—4%BEB: FavE T RIBEHERTE

DATA Bit

5] D4] 73y
0 0 fchop=100kHz (3%#)HA{E)
0 1 fchop=50kHz
1 0 fchop=66.6kHz
1 1 Test mode (Don’t use)
fOSCM=1.6MHz(typ) &% E I . fchop=100kHz
< D3:D2> E£—4ERE): Mixed decay timing (MDT) %%
DATA Bit 2793y
[D3] [D2]
0 0 MDT=37.5% (X#)HA{E)
0 1 MDT=50%
1 0 MDT=25%
1 1 MDT=12.5%

HMDT REIZDLVT:<D3:D2>[XE—4AD Decay mode 5% 5 (<D7:D6>)=Mixed Decay
[ZERESNhTILVS(<D7:D6>=[0,0))IFRICDAHEHTY .

<D1:D0> T—#4BEE): F—2EIEEEDRTE

DATA Bit e
D] D] Jrooiay
0 0 fCLK x 100% (X#I#AfE)
0 1 fCLK X 50%
1 0 fCLK X 25%
1 1 fCLK X 12.5%

XEED(Z BANK DERET—2<D7:D0>EVIYE X -1/ E . XD fchop BIRD RIS TRBEhFET,
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TOSHIBA

TB67S103AFTG/FNG
BANK2 ZODfth: A7 ari&se (&t BEE)
<D7:D6> EHEBRHHAE:ISD FRHRMOEKRE
DATA Bit RPN
7] 6] 2703y
0 0 8 x 1/foscs (1.25us) (X#HAMWE)
0 1 4 x 1/foscs (0.625 i s)
1 0 16 X 1/foscs (2.5 u's)
1 1 32 x 1/foscs (5.0 us)
<D5:D4> EEBRHEBEE:.TSD FRERMODERE
DATA Bit RPN
5] 4] 2703y
0 0 16 x 1/foscs (2.5us) (K¥EIE)
0 1 4 x 1/foscs (0.625 i s)
1 0 8 X 1/foscs (1.25u's)
1 1 32 x 1/foscs (5.0 us)

<D3:D2> EEBRH#EE: VRS FRERBRHBORE

DATA Bit RPN
D3] D2] 2703y
0 0 8 x 1/foscs (1.25us) (X#HAME)
0 1 4 x 1/foscs (0.625 i s)
1 0 16 X 1/foscs (2.5 u s)
1 1 32 x 1/foscs (5.0 us)

Hfoscs=6.4MHz(typ) internal clock
SERIAL DATA: BANK2 <D7:D6>(ISD A& 85M8)/<D3:D2>(VRS TR EERE)

(0,0]Di5&

:1/foscs X 7~8clk #25(1.09 s~1.25u s)

[0,1)D15E : 1/foscs x 3~4clk #825(0.47 11 s~0.63 i 8)

[1,0]D154 : 1/(foscs/2) x 7~8clk=1/foscs X 14~16¢clk 84 (2.5 4 s~2.8 i s)
[1,1]D35E - 1/(foscs/4) x 7T~8clk=1/foscs X 32~36¢lk FHZ(5.0 us~5.6 's)

Hfoscs=6.4MHz(typ) internal clock
SERIAL DATA: BANK2 <D:5/D4>(TSD A~ B H5H)

[0,0)D35E : 1/(foscs/2) x 7T~8clk=1/foscs X 14~16¢lk $824(2.5 11 s~2.8 1 S)

[0,1)D15E : 1/foscs x 3~4clk #825(0.47 11 s~0.63 i 8)
[1,0]D15E : 1/foscs x 7~8clk #823(1.09 1 s~1.25 u s)

[1,1]D35E - 1/(foscs/4) x 7T~8clk=1/foscs X 32~36¢lk FH (5.0 us~5.6 u's)

< D1:D0> E—4EREh: Digital tblank D EX5E
DATA Bit 2793y
[D1] [DO]
0 0 2x1/fOSCM (X#HAfE)
0 1 3 x1/fOSCM
1 0 4 x1/fOSCM
1 1 6 X 1/fOSCM

fOSCM=1.6MHz(typ)

B A
B

XENMERIZ BANK DERET—42<D7:D0>%ENYE R 1=

RO fchop BB DEA3IVS TREhET,
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TOSHIBA TB67S103AFTG/FNG

REERHESHH#EELO)

TSD. ISDIZ&YICHE LB EIZ, Lowd B ALET,

|X| 3.3V

= 10kQ

4’

LOMFFA—TURL Ao AT, HAOiGEFEEIT3.3V/SVEIRIZPUll Up L1=15& . TSD/ISDE#HRHEL=15 & [Z[ELow(RER
ON). BEEB)/ERF(TSD/ISDRRHE) (X, High(REROFF)AHE hEhFET,
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TOSHIBA TB67S103AFTG/FNG
Decay E—FD 772933y

ADMD(Advanced Dynamic Mixed Decay)5E B &l #HI= DL\ T

EERGEOME. EFRDOSNIE (EFRARTTS) ZRET 5. Advanced Dynamic Mixed Decay threshold D E| & 1.
IC BEDETT,

fchop

T rﬁm

...... g |
r r I v ] 1
' '

IAdvanced Dynamic Mixed|
Decay threshold

.................................................
'

i Charge Mode— NF:3% & B it fEE|i#E—Fast Decay~>ADMDth Z|&#—
iISlow Decay—fchopl A #i%i#—Charge mode

N
fchopl JA ] : 16clk

— —

Auto Decay Mode D¢ (BiftiFH)

fchop fchop

Tout

Fast Decay Slow Decay N

ADMDth (Advanced Dynamic Mixed Decay threshold)

BAZIVYT Fr—bIHEE BEESBAT 510, BRIELTLET,
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TOSHIBA TB67S103AFTG/FNG

ADMD EFEIIZDOWLT
-BREEBRESENARDERE

fchop ; fchop ; fchop ; fchop

OSC Nk IE

— 4
Slow Slow |

-Charge #ifEiA% fchop 1 AL EDIHE

fchop ' fchop ' fchop ' fchop

OSC WHERHIE

Slow

HREERERTY)DUYBDLYLE | ROZEEICE—FERHIEZET HETOHM(Charge #I)A . BESNI=FavELY
JE#A(fchop)D 1 YAV ILEREBZ BI5E . RO fchop B4/ )L+ Charge HM###L . NF Z:Z#%IZ ADMD FIlEI~NTBITLETS
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TOSHIBA TB67S103AFTG/FNG
REBRENBOAADEHE

fehop i fehop ' fehop : fchop

OSC WHERHIE

— Chlarge Mode [ZA Y IC IERD RS 3 /S —4
EIRRICTHER. REERELLTHL-0T SIS
Fast Mode ICAY 3,

'
'
'
'
'

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

'

EE]

H ——
! Slow |

f NF— ERETHRE. BRRRELLTHOLOT (I
Fast Mode [CA Y EF,

f fehop ; fehop : fehop ; fchop
OSC WNE T
X E B A —H% Charge Mode IZA Y IC FI#D RS I >/{L—% :

Fchop [EHIEI3ER5 = ADMDth =B L T LA LMBA.
REHE ADMDth [CEZET 5% T Fast BAE EH##45 L
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TOSHIBA TB67S103AFTG/FNG
Mixed Decay Mode DEREHEERTEIZDOULNT

fchop

OSCM ifF

= fyyududrivuiuduyL

| | ' i ' } ' | ' 1 '
Decay Mode 1 } ------ SR I 5 /OIZI-F-*—-'——r— S . - BREBAE |-
LAY LTSN
LA ] 0 N TN s
1 < T I T B R w4 S S U D N N { |MDT
; : : : ! |MDT | : : : : : : ! :
/ : : . En.l-'-uEE!:‘t | \ | \'\ : H 25.0%
: : Charge Mode — NF : % EERIEZIZE — Slow Mode - \\ ' : ' MDT
/ ; MixedDecay Timing(MDT) — Fast Mode — Charge Mode ; : \\ :
| - . ; . ; ; ; ; . . : ' - \ 37.5%
\\ i |mDT
50.0%
MDT

Fast Decay (only) Mode D EFRER LEEFEICDOINT

fchop

OSCM ifF

= gurduvuduuduyyL
o LT R T P L T

: , . : : . : [
/f/ . : . Charge Mode — NF : R EERIERE

§ ' ! ! ' ' — Fast Mode — Charge Mode
/ L 1| MoTERELEEA. | N

Slow Decay (only) Mode D E TR LEEEIZDINT

fchop

OSCM ifiF

= fyuuudvuduiuudyuyL
[ ecayose ]|+ Jolftddon b LU |

/ NF | ! : : : N N B B —
Pl |moTesELERAL] | L || |

. ' . . Charge Mode — NF : R EERIERE
/ ' ; — Slow Mode — Charge Mode

BAIT Fr—MIEE- BMEEHRBAT 5720 BI{ELTOES,
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TOSHIBA

TB67S103AFTG/FNG
HABRN O X 2E8EE—F
VM VM VM
RRS 2 | RRS % £ RRS
: RS ifF : : RS HF : : RS im¥F :

Ul AN | ! u2 U1 ! ! U2 U1 ! ! U2
(E) + 4 = T " =+ (3
[oNN ) OFF  OFF 1 ] OFF OFF ! ! ~1{ ON
L — L — L —
0—+—/‘m‘\—+—o o—+—rm\—+—o o—+—mm—+—o
) BE | aE | | oaE |
L1 - | | :-j L2 L1 E— | | L2 L1E | | L L2
= + Gl )ERREEE) I =
OFF ' 1 Y—lon] [oN} ' ' ' OFF
I I I I I I
¢ l r~— r S—— r e PR

’l’ PGND ’1’ PGND I’l’ PGND
Charge E— K Slow E— F Fast E— F
EREIAAIA a4J)LE 1 CORET AM4ILDITRILE—
MLAHFET, BRERLETS #ERICRLET,

HABRMNSVORSBEDT7Z I3y

CLK U1 u2 L1 L2
CHARGE ON OFF OFF ON
SLOW OFF OFF ON ON

FAST OFF ON ON OFF

I ERFFIELTLEORBPORNOARICEREZRTIHZEETY .

BARDGEE. TROISITHBYET,

CLK u1 U2 L1 L2
CHARGE OFF ON ON OFF
SLOW OFF OFF ON ON
FAST ON OFF OFF ON

COIC T, LRDHG 3 BEADE-FZBBMICYYER, EERFHETVEY,
FifEEIE., BREHRAY S0, —HEH - HRELTVES,
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TOSHIBA TB67S103AFTG/FNG
BEEROHERIONT

ZO IC TlX,. OSCM HIREIROFREEEEICLI: PWM EERFIEETL., E—20EEITVVET . TDEEDREER
& (BREERME) I2OVWTIEK. ERELVRTEH-HDEVREH (RS) ELVIFLURERE (Vref) ERETHIEIZELTR
ETHIENTEET,

Vref(V)
lout(max) = Vref(gain) x
RRrs(Q)
Vref(gain) : Vref BiZ= k(% 1/5.0 (typ.) TY,
{5l : 100%EREDEE
Vref = 3.0 V. Torque = 100%. RS = 0.51Q
EAALIGE. E—ADOEERE HE(Peak EFR) LT OELIFHEINET,

lout=3.0V/5.0/0.51Q0=1.18 A £%EYET,

OSCM RiREEH (FavEL T EEREH) OHEXIZONT
OSCM %iRE Kk (FOSCM) &FavEL Y REiEE (fchop) (FLUTOXTHETEET.
fOSCM=1/[0.56x{Cx(R1+500)}]
% C,R1: OSCM HSM 1+ #(C=270pF , R1=5.1kQ->fOSCM=1.12MHz(typ)18 &)
fchop = fOSCM / 16

#*fOSCM=1.12MHz D15 & . fchop:#J 70kHz 1%

FavE T RREE LIF-5E . EROIKRAS BT H-DRMEOBHREFHNYET A, IC RED7—MEX
NLERT B0 FENKREGYES,

FavEL T BIRBETITAIEICKYRBDBOINAFCEETITN., ERMAR LI EZ LA REHELABHYET .
—ARFIZIL 70kHZz IRE QO RREBZEEEEIZL ., 50kHz M5 100kHz R E D BRMEBE CTHRESNDILEHELET,
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TOSHIBA TB67S103AFTG/FNG
Mt B R ER (Ta =25°C)

1BH ks EIE Bifs ik
E—4ERERE VM 50 Y, -
E—AHANEE Vout 50 Y, -
E—AHANER lout 4.0 A E1
AHECVIERER VCC 6.0 Y SV EREN AN
_ VIN(H) 6.0 V -
Aoy ANERE VINL) o4 Y -
SO NIHFEE VSO 6.0 V -
LOH i FEBE VLO 6.0 V
SO himFRAER ISO 30 mA -
LOH himFiRAER ILO 30 mA
—— WQFN48 PD 1.3 W 3¥2
T HTSSOP48 PD 1.3 w E2
EMERE TOPR -20~85 °c -
RERE TSTR -55~150 °Cc -
EaMEE Tj(max) 150 °Cc -

1 EEBORKEREFRAED L, EXRKERD 70%((lout=2.8 A)LL T B RICTHERALIESLY,
BREBEEFHECEREMRICKY., BRNSSIZHBEINEIENHYET . (RBIKELET,)
2 BKBIERE (Ta=25°C)
Ta M 25°C Mz BEEIE. 10.4mW/°C IZTTAL—T1U T TRIRENRHYET,
Ta :IC QRABEERETY,
Topr : BNESE5ELED IC DEBEEETY,
T EEDRDIC DFVTRETT . TjRAEELTSD (H—<IILivyb YU EE) ORETHRIAES,

T DE&AMEIE. 120°C BEZHEICERZABTREEBL TR THIILEHELET,

BE) ERHRKERIZOWNT

MR R ER IR Z 0 & B2 TR S 2RWEK T, MR RKEKREZB 25 & IC OWIEESLHILLEEORIK & 720 |
IC AN HIHECRERCHIE 252 0BFN03H D £4, WVRIEERMTICE O TH LTS R K ER 2B 2RV &
INCFEFEAT - TS, F2, Zo8RICE, WEERHOEBIIHEEE L THBY A, LR > T, EHLL EOIRE
REESEHMENIZ5E, ICME L7, BFREL L GOEELEFMIL, 43 Spec OFIFANTREWVWEZZTET LD
BEONVN-LET, $o, COFEBEFHEICHL L, - 3-VOEEFHEHOHEL ALY TIHRI S,

Eh/E&iBH (Ta=-20~85°C)

1R Ek=) =/ T =X By &%
E—4ERER VM 10 24 47 \Y;
E—AHAER lout - 1.5 3.0 A E1
ST — VIN(H) 2.0 - 55 \Y; Di{w@ H I/’j‘)l«
VIN(L) 0 - 0.8 \Y; ASyoM LLAR)L
SO HhiHFERE VSO - 33 5.0 \Y;
LO HAMHFER VLO - 3.3 5.0 \Y;
I8y BB A HEE fCLK - - 100 kHz
FavEV Y BRI EE  |fchop(range) 40 70 150 kHz
Vref BE A A&EE Vref GND 2.0 3.6 \Y;

1 BEREBEE-FCBERBEFOBEEY. AREESY. EREGEFORBEML)IL. RRICERATEIRKER
FHIRENDZENHYFET . BIFIRIET CTORMED L. RRRICERATEORAEREZ CHERIZSLY,
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TOSHIBA TB67S103AFTG/ENG
ERMEE 1 (BICEEDLZWRB (X, Ta=25°C, VM = 24 V)

15H k=1 BIE S5 =/ 1z =R | B4
BYvY A NnF HIGH VIN(H) LOGICR A H3tF(GE) 2.0 - 5.5 v
ABERE LOW VIN(L) LOGICH A H3tF(GE) 0 - 0.8 \Y
AHERTUS R VIN(HYS) LOGICR A H3tF(GE) 100 - 300 mv
BYvY A NnF HIGH [IN(H) HIFELOGICHR A himF:3.3V - 33 - pA
ANER LOW IIN(L) HIELOGICHR A HkF:0V - - 1 uA
SOmFHEAERE LOW | VOL(SO) IOL=24mA i 71:Lowh - 0.2 0.5 \Y;
LO#mFHE AEE LOW | VOL(LO) IOL=24mA H7#:Low B - 0.2 0.5 \Y;
IM1 H 51:0PEN, RZ2 /R4 E—FH - 2 35 mA
HBER IM2 7 'OZZI\;\’B?;(H;“*%’ - 35 55 | mA
IM3 Hi 71:0PEN (2#8 %) - 5.5 7 mA
E—4HH Ll IOH VRS=VM=50V,Vout=0V - - 1 pA
J—UER T IOL VRS=VM=Vout=50V 1 - - pA
HAERchMRE Alout1 HABFRDchEnaE -5 0 5 %
HAZEERERE Alout2 lout=1.5A -5 0 5 %
RSimFER IRS VRS=VM=24V 0 - 10 pA
HANSUDRE o
FLA2-Y—RHE Ron(H+L) kaﬁﬁf;g B — 0.49 0.6 Q
A (ETHD)

F) BIEHFICVINZNZZDEEE OV S EFEH ., HHI(OUTA+H-, OUTB+H-3HF)NZEIELI=LED VIN EEZE VIN(H)EL
F9 . F-LBIEHFIC VIN M2 ZF0OEXEE 5V Mo TESHE. HA(OUTA+H-, OUTB+-IfF)MEILL=EED VIN EX%E
VIN(L)ELZET . VIN(H)E VINL)DZE% VIN(HYS)ELET

F) VM BEENMEHEESN TREVKRE T, OCYIAAESHNANSNZBETH EREAAITKSEEA L)V ERITHELGL
EEREFREEGOTHEYFET AL VM BEEBHRIEORTZE, BRIGERITE—IABELLGVES ., ODYIANESOHEZTHTS
ZEly,
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TOSHIBA TB67S103AFTG/FNG

BN 2 (FICEENGVIER I, Ta =25°C, VM =24 V)

15H ks BIE &S U Z¥ | &K | Ef
Vref A T EiR Iref Vref=2.0V - 0 1 UA
VCCHFEE VCC ICC=5.0mA 4.75 5.0 5.25 v
VCCHhF &R ICC VCC=5.0V - 25 5 mA
Vrefif 2Lt Vref(gain) Vref=2.0V 1/5.2 | 1/5.0 | 1/4.8 -
BEVE H(TSD) #REENMERE (1) TTSD — 145 160 175 °Cc
VMEREE VMR — 7.0 8.0 9.0 v
BEFRARE (SDEREBEER(E2) ISD - 4.1 4.9 5.7 A

FE1: BEMRHEEE(TSD)IZDLVT

ICOTY L aVBENEEREITELIZEES. NEMREEENEBE., B HE%E OFFKREBICLET , RAVYFUILREIZLDIRE
EEEITH1=0.IC A TARBRFRFEZER T THYET, GERICOTELTINBARE RO EHREMBICDOWTIIBEEZ SR
W=REEFETEIEELNLET, TSD OBIEIREETIL. IC [FRFVALE—RIZHYET, BEBRHRIE. EEOBHRATE
STANDBY(BANKO <D2:D0>=[0,0,0]) 2 4. LU T ILEBRE NS ETRRT BT EMNTEETT, TSD #EEIL IC MEE R
LIS T AEE T, TSD #Ec=IBMICER T 2 K5 S HERA A EEEIT TS,

F 2: BERBRHBEE(ISD)IZDNT

EAENHEEULOERNRNIGE . NEREERAEE. A% OFF IKEBIZLET . RAVFUIREICLDRENE
FEHTZ1=0.IC A TARRFHEERITTEYET, GEHICOFFELTEIMBEERBRE RO EFHHEMIC OV TIEEZZHER
Wf2EF T ESBRELLZLET, ISD OBEREETIL. IC [FRAVALE—RIZRYET . BERREZ(E. EROBERAE:
(% STANDBY(BANKO <D2:D0>=[0,0,0])SE#. LU T ILEBRE V=K ETRIBRT S ENTRETT .

HEREAICELT

EAREBERICENREDFIIVITNRELETH, EDFIIV T TE—LDHEEBNDEET, E—FERNER~BLES
nFEY, FBIROD Snk 8EAMNLMES. IC OBERGEF. HAKRFNEBRULICERTIEENHYET . FRELL. 4D
FECEOTE—RDHEBNAELZYFET OT, HEENITLY IC OIIR, BMEICHBELNE, F£-BDRBRFIREEOK
BNV EE T THERRIESLY,

BERRHEE SV BRREEREIZDONT

CNDRHEEEITH NERCEDEEREZ —FHHICEET HEETH T, IC ABIRLABVILERIATHHLDOTEHYFEE A,
B REEEEES TIX. CHoREHEEENBMEE T HNBRET HE IC NRERTIEETNLHYFET, ’ﬁ'%}m*ﬁ.‘:lﬁ&“ﬁ‘éli —
HIRIERR ISR T ARHEBMEL-LDTY . REMERAREF T LA —N—ALREQYBIRT HE TN HYET . BER
REZFEONBERT DRIV AT LEERL TS,

IC DERYZLMZDLNT
EERZELEEHRER FLLENTZEN, IC PRBFICHIELBGE LS LEBBENLHYET,
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TOSHIBA

TB67S103AFTG/FNG
AC ESRYHE (Ta=25°C, VM = 24V, 6.8 mH/5.7 Q)

EH s BIESH &= | BE | &K BAL

CLKA AMER 74 L 28/ HightE tCLK(H) CLK(H)&/I/ S ILRIE 300 | - - ns
CLKA IR 74 )L 2 H/NLowliE tCLK(L) CLK(L)&/IN XL R 1 250 | - - ns
tr - 30 80 130 ns

HARSL RS tf - 40 | 90 | 140 ns

RAYF U tpLH(CLK) CLK - HABEM - | 1000 | - ns
tpHL(CLK) CLK - HHEERM - | 1500 | - ns

/4 X B E RS ER AtBLK VM=2aVilour=1 5 250 | 400 | 550 ns

Analog tBLK {i&

OSCM H1iR B R HEE AfOSCM | COSC=270pF, ROSC=5.1kQ | -15 - | +15 %
OSC SRR fOSCM | COSC= 270 pF, ROSC =5.1kQ | 952 | 1120 | 1288 | kHz

AC BERAMSV T Fv—bk

1/fCLK

A
\ 4

tCLK(L)

BAIT Fr—bIRE- BMEEHREAT 510, BRELTHYFET .
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TOSHIBA TB67S103AFTG/FNG

S (BEfL:mm)
P-WQFN48-0707-0.50-003

[7.0]

o
¥ y
L
L =1 =
. ) 2 H| =
T - e =1 L=
—1//10.118 Sl = =

i

|

|[?_\ 0.5 1, ) [A] | (0. 75)
= (5.160) 5-R0. 2
] C0.60 96-R0.09 ||, E
] UUUUUUl.gJ/UULJULJ'{/LL1‘3:>
[ >/ &
D] -
L ) d
< ) -
ol 8 =) B -
o 4 ) d s
= ) d =
L ~ ) ] L
Lo .|1'< ) (- 9‘
Tl = ) | 4-R0.09 - O
Qr — —= ] 21
k (INANANANANRIANANANRNARINE:
[ a5 >‘<4
il [ &0
(0.15) —— 0.1 [s]AB]
_ 0.35
5.50+0. 05 .
0.25+0. 05

0.050D] s | AB |
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TOSHIBA TB67S103AFTG/FNG

HTSSOP48-P-300-0.50
6.4 TYP
EEEEEEEREEREERELEREEL: | 2
___|___

AT A |

N B R

| | i |

I I ! l

PEEEEECEREE EEREEEEEEE: r N

SRR e o 0223005 mrmrEp

—\ 1 gl', [ \
il I ni__l_:;j'xﬁ_ 1

9 ro
E*'J 0.6+0.15
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TOSHIBA TB67S103AFTG/FNG

ARABROEBER
1. 7AavyE

J0vIRIADOKEET OYY/ERIERGE L. HEEZRIAT 510, —HEK-BRELTLSBEA’HYET,

il
SMHE RS, EBESHAT 50, —HEK- BRELTOBENHYET,

BAZIVT Fro—b
BAZIUY Fo—hTHEE- BIEEHEAT 210 . BHEELTUL RIS AN HYET,

> FR [0 B 451

ISFAERGIE., SEHITHY ., BERCELTIE., +2EFFHEEITo TS,
T, IXFBAEOERDFFHETILDTEHYFELE A,

B3 EER R

BIERBAOESRE, FFEHEZRO-OICERALTLSIOTHY. [CAMBRORIECHEAFRELLVNILERIET S
LOTEHYFEEA,

EALOTEESLUBENER
HEALEDIEFRER

(1) HMZAREBREFEROEBRD., EO—DDELREFYELBZ TIIELLAVRBTY,
BHOEROVWTNICHLTEBADIENTEE A,
EHRKEREEASERIR, BRESLUVSLORRELY ., BR-BRBEICLHEEEZEIEAHYES,

(2) TNRAROFZEL, ZLEW. FEEBEROTIRETAFRADOHFERIELGEL TSN, ERCHBEE AL X
BRAEREZEZ. BIE, BESLUVSEOREICESZT T MR- BRBICKVEFTERICEAHYFET . 45,
BELBSLVELEBVDFFTEELT /NS RIIFEALGNTIZEN,

(3) BEROERLENCIC OMEDBESICKERNTNGETHNESIC, BULGEREL—XZFEALTIZEL, IC [Fit
HERREREBAFENA. Bo-BER. SLURBCARMOFESNIRE/ ULR /A XGENRERTHIET
BIENHY . COHFER.IC [CKRERDFNGGITHZET, BIE-RKICEDZENHYET . BIRICHTHKRERD
REAZEEL, BEER/NMRIZTEH. Ea—XOBECEMEHE. BARRBMELRE DB LHRENBEL
HYET,

(4) ERORFRE. AMILDIIGFBHEEFMNHHIEE . ON BROEAERL® OFF KOFEERENICLHEIBHED
BERISERT DT /N\ARDRBEH DV EHIEZLH LT 5= DRERBREHEHL TZEW, IC HRERLIES.
GEERSYRIE-RXICEHIENHYET .

REMBELSNBESN TS IC [2IF, RELE-BREEAL TSN, BERNVFRERIS S . REHELBELT.
IC HHRIRT B ENHYFET . IC DIRICKY  FEZEYRIE-RRICELILEAHYFETS

(5) NIT—TFUoTHELULF2L—2LGEDNEBER (ANBIVRFBEIVTUOHRE) PAREG (RE—HRE)
DEE T+ EBELTIZAELY,
ANBLVEREAVTUOHREDY—VERNKREVGEIZIE. IC DH L DC BENKREHYET . COHAE
EEANTHEEMEVWRE—AICEHKET DL BERDELES IC OBEICEIYRAE—HDRIE-RXKICELILN
HYFET, (IC BRIRIE-RXTHEENHYFET.) It DC EEZEERAE—HICANTS BTL (Bridge
Tied Load) ##&EAXD ICEZRAVWSEIEIEENRLETY,
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TOSHIBA TB67S103AFTG/FNG

FERLOBER

B T AR H [3] %
BERRHEE (ISD) FEDLIGFHETE IC ZRETIDITTEIBYF A BERIE. EPHITEERIRNE
R DIIBRELLET,
RAFAEREEALSZELLE, CEAAZEORKRICKY., BERRHEBEAERC §JJ1’EL7WJ\0TJ) #}EID
BT IC ABRIRL=Y S B EMNHYET , T, BFR. REMBERNRANG S 5E . CHEAAEOKRICE
T, IC AFEBRGEICKYRET HTENBYFET

MBEMR H [E]E%
BERHEIER (TSD) X, EDOKIBIFATE IC ZRETIDITTEIHYEE A BFRIE EPAITBRIKE
PRI DIOBRELLEY,
RAFRAREREZEATERLLEALE . CEAZPRREICEY., BRRHERNERICEMELEASY ., B
T BHHNCIC ABRELIYT B ENBYFET

MBS E
NI=FoF LF2L—E FIANGED, RERVREATS IC OFERICELTIE, BUEKREBETL, RE
BAEE (T) UTIZRALIITEREAL TSN, Chiod IC FEEEARKICENTHL. BCRERELFETIC K

R DT+2BEE. ICOFEROET L -MIRARETHENHYES , T, ICORERIHL, BT
[SERASNTVSERADHELE R L THRETL TS,

HHEE N
E—REHEORN T RRRETOLERIC, E—A0HREENDEZETEINLBERANERSRNAAET
DT, BRD Sink BEAANENGEE . IC OBRIGEF. HAMFAERUALIZERTEBNALHYFT  FEEES
ICKYEIRITEF . .':b'ﬁﬁﬁ“ﬁ??ﬁ“i?ﬁEal_’éﬁzm,\azol:;ﬁﬁb‘cﬁ_éb\
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MEmYFEWNLEOEFEL

o REMIHBESATWVWAN—FII7, YVIFIITEIVLRATL (UTF, KEGZEWVDS) (2T S1EHK
F. AEHOBHERNRE., BTOESLTEICLYFELGLIZERENSZEAHYFT,

o XEBICLDLHUDBERDEALZ LICKEHOGRHERERLLFT, Tz, XBICLDBHOFMDEARERS
TAEHZEHEN T H5ETY, RBERNBIT—UEEZMAY., HIBRLEZY LGWVWTLIEEW,

o LtHIXRE. EEMDORALIZESHTVET M, FERK- AN —DERIE—RICIREBEIEHET 5801 H
VET, REGZECHRECIGAE. FESOBREHOREICLVES - BE - MENBEIIDII LR
WES3IZ, BEBOEEICEWT, BEHON—FOI7 - VYIIIIT - VATALIZRELRRERAF1T
STEEBBELLET, 8. RIABLUVFEAICELTIX, FARIZET I2EFOER (REHR. EHE.
T—AI— b, TTUT—ar/— b, FEKREEEND R TV IRE) BLXURBRMNER SN S35
DOEERAE., BESAZEREFCHERDL, ChITH-TL SN, £, LEEHGEICRBOERKT—
4. B, REEISRIEMAULAR, TOT5S5 L, 7ILI) X LZFOMmICABRREG G EDEREFRT 515
BlE. PEHOELBEMBB LU ATFLEARTHAIZEEML., BEHOFEICSVWCGERTSE £ LTKL
=&Y,

o REAIL, HAICEWGRE - EREUNERIN., FLEZOHREOBREETA LR - BRICEELZRIFT RN,
BWRGHERETZSISECIBN., 3 L{BHRRCRUNEGEZEZREIBNDOHHHHE (UT “HEAR"
EVD) ICHERASNSZERFERSNTOLEREAL, REEL SN TOWER A BERRICIXEF HEEHES.
iz - FEMS. ERMS. BH - ERS. JIE - s, XBIESHS. R - BRGIEKS. 81E
REMERSE. FREMSE. BOHSE. SREERSISTENEENT I, XERIZERICEET 5 ARERK
EFEY, BEARICERSNAEGEICE., HHE—VDERZAVEREA, G, FHEIAHEREQAFET
BEWEbLELEE,

o KHFZENR, BB, UN—RIVPZTFYUT, WE, HE. BIE. ERELAGVTIIEEL,

o KM GEZE. ERNDES. RAIRUGRICEY. BiE, A, REZELESATWLHAIERT S EF
TEFEHA,

o AEHICHBHE L THLHIRIMERE. HADKKRMEE - ICAZHRAT H-HDLDT, TOEAICKELTE
HEUVE=ZFDOMHHEEZ DMOEF 2T SR EEREEDFEEZTIILDNTEHY FHA,

o A&, EEICKAENFLEEEFHRELUANERLEARENLTVORY ., HE, AEGRE K UEMERIC
BLT. ATRMICHLERATMIZEL VIR (HEEBFDORIE. AREDORIE. HEBNM~ADEBOMRL. &
HROEEEDRIE. E=ZBDEFDFERERLZETHANICRLEL,) ZLTEYEEA,

o ABMA., FLEABHICHBEH STV LEIMERE. RAENREROREZFOAN., EXFAOEM. 5
WEZEDMBEERAZOEMTHERALGVTCESN, F=, BHEICKRLTE, TMHELABRUNEEZZIE].
REHEEERL) 5. ERHIBEEEEREETL. TNODEDHDIECAHICKYDBELGFRET-
TLESLY,

o AHFZD RoHS BAMLZE ., FHMICOETEL TRAEAKEN LT HHAEXRBOTTEAVEHE CFZELY,
ARGBOCERICEEL T, BEOYMEDEH - ERZEZHAKIT S RoHS HEHF. ERAHLIREMEETZ T+
DRBEDLE. MHOBLERICEET AL S THEALCESL., BEEAIDSIEREETFLLGEVI LEITEYAEL
EFEREFICEHLT, H2HE—Y0EFEZREVVINRET,
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