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3. BIHZFR/ A
BB BC (TB67S158NG) MODE1 (& H4THER)
(T3
OUT_C- 1 U 24 PGND_CD
OUT_C+ 2 23 | ouT D-
IN_D1 3 22 | ouT D+
IN_D2 4 21 | vcoMm_CD
IN_C1 5 20 | LGND
IN_C2 6 19 ERR
IN.AL | 7 18| wMm
IN_A2 8 17 MODE
INB1 | 9 16 | vCOM_AB
INB2 | 10 15 OUT B+
OUT_A+ 11 14 OUT_B-
OUT_A- 12 13 PGND_AB
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1) Frf e R &b AT BAEPCBRAR /2 1, fEAMBAN A LT — /i BUAh, 3T IR N RS e R A

2) AEFHRAR B ESIEZET SW I, RORE A s By B H AR SHRAE 5 IAR R A B, i L R s

GND, L& Hi-Z.

3) vERS, VM A GND PREZAAGE, 8 Gt th 5| IV o r R B B R e . 5 AR DR, AR

RIRAIRIR o

4) S34h, IERIRERE AR B KA Rt S, B R E A RS VM, OUT, GND 4%) ) LEH

TR XSG AR IR, 2GR AR IR B B AA .

R G R AR . BN, 2R E A RS % IC B AR UK T HUE F it 4k o

2015-05-11



X

TOSHIBA TB67S158NG

3-2. TB67S158 (SDIP) Ki3IM4 i

51 45 AFEAT AT/ AT AHAT AT/ IRAT

(MODE=L) (MODE=H) (MODE=L) (MODE=H)

1 OuUT_C- OUT C- M C Kifuth- 51 1 C K- 51
2 OUT_C+ OUT_C+ #H C W%+ 511 A1 C ¥+ 51
3 IN_D1 DATA OUT_D+ ON 5| PATEIERMA S
4 IN_D2 CLK OUT_D- ON 5| AT B S
5 IN_C1 ALM OUT_C+ ON 5IJil Pk 5
6 IN_C2 NC OUT_C-ON 5|} NC
7 IN_A1 CLR OUT_A+ ON 3| e Aranitbe 51
8 IN_A2 GATE OUT_A- ON 5| AT BRI 51
9 IN_B1 STBY OUT_B+ ON 5| i FrLE 51
10 IN_B2 LATCH OUT_B- ON 5|Jl HFATHU A I
11 OUT_A+ OUT_A+ A WHH + 5 AR + 5
12 OUT_A- OUT_A- A RH - 5IA A - 51
13 PGND_AB PGND_AB LY 5| A LY b 5] B
14 OUT B- OUT B- A B BHH - 51 A B - 51
15 OUT B+ OUT B+ 1 B K + 51 A Bt + 51
16 VCOM_AB VCOM_AB AA A B 3LE 5] AH A I B 3E S|
17 MODE MODE I/F FFR5] I/F TR 51
18 VM VM 3 YR 5] F YRR 5
19 ERR ERR ERR %t ERR #ith
20 LGND LGND Logic_ GND Logic_ GND
21 VCOM_CD VCOM_CD A1 C 1D K@ FH C 1 D myZdE s
22 OUT D+ OUT D+ A1 D kit + 51 A D W% + 51
23 OUT _D- OUT _D- A4 D g - g1 AH D Kkt - 5l
24 PGND_CD PGND_CD HLE L 5] HLE L 5]
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5. MODE B

MODE Yige

L MODE1 | & IAT45H] UF (AR FEH IS T AR)

MODE2 | s AT/FAT Rz IIF

6. £F3FTHEH] IF (B 1) K5I HThee

IN_X 5| ] B Pl = A B 91 S 25 =

INA1 | IN.A2 | IN.B1 | IN_B2

L — —

OUT_A+ = OFF

H — —

OUT_A+=ON

OUT_A- = OFF

OUT_A-=ON

OUT_B+ = OFF

OUT_B+ = ON

OUT_B- = OFF

OUT B-=ON

INC1 | IN.C2 | IN.D1 | IN_D2

,_
I
I

OUT_C+ = OFF

T
|
|

OUT_C+=ON

OUT_C- = OFF

OUT_C-=ON

OUT_D+ = OFF

OUT D+ =ON

OUT_D- = OFF

OUT_D- = ON
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6-1. ERR (B HE R A5 i Th8E)

ERR #ith
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7. BAT/IATRBIES] IF K51 IThEE (ER 2)
7-1. WA (8 MBALFAE + 8 MEFHFS)
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DATA 8 MFE LTS

CLR

Qb| Qc| Qd| Qe| Qf] Qg| Qh
8 fifEfr a7 oe

LATCH

QA| QB] QC| QD QE QF] QG| QH

GATE N—[>O— ZHEEMAI]

ENABLE_A+
ENABLE_A-
ENABLE_B+
ENABLE_B-
ENABLE_C+
ENABLE_C-
ENABLE_D+
ENABLE_D-

STBY K >—
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EllSEZ WG 1E
CLK Low
DATA Low
CLR Low
LATCH Low
GATE High
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LATCH: fX=F1 A 17 B3/ B A7 2 7 2% WIUIRES

GATE: ==ENABLE_X+ENABLE_X-=%t1& * ENABLE_X /J"X” {# A, B, C, #I D.
STBY={k: FHLIRZS
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7-2. ALM HIZhRE (oAU B R ThRE) (£ 847/ AT #e bl IIF it fdifig

ALM i i Thee

H E#TAE
PIH AR TN RE (Thermal_Alarm)

ALM 51 )@ T IR A& 5 . e IEHRRASH S a (B R B ERP) .
1E IC MR E ik 33 E B E (Thermal_Alarm)if, K F (GND =) Bl .
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8. #isTBAHEM (Ta=25°C)

etk s BUEH pL
ik HE VM VM(max) 80 \%
ikt dE VOUT(max) 80 \%
ik H B IOUT(max) 15 A
DY 38 i LR VCC(max) 6.0 \%

VIN(H)(max) 6.0 \%
kiR TPNGENES

VIN(L)(min) 0.4 Vv
JHRHH 5 (ERR,ALM) HiE Vod(max) 6.0 \%
w5 (ERR,ALM) A HIR lod(max) 20 mA
THFE(E) SDIP24 PD 1.78 W
TARIREE Topr -20 ~ 85 °C
A Tstg -55~ 150 °C
ghiR Tj(max) 150 °C

T RREE. IR (Ta)id25°C, 444 14.2mW/°CIHME HEAT FE AL,

Ta:  ICHIMBHRE.

Topr: 1CIE4TH PR EERFE

T ICIEATE S IR . T R AE 2 TSD (RAOCHL HL ) I B2 (Y BRI . 2 IAEIC L THI 5 FE 120 °CH A3 LIt ) fe K
fH.
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P PR B AN B R BUE [ — ALAEAT T I (o AN e PO BE M ™ L S SR (B o i IX S AUE [ = I R B 5
BRBGRLL, JFRRKE SRR I N 32105 AEAE SO0 N, AN L 28 % e KBUE [ AR — NS B b e s fk
L. DRI, AN A R B R KUE R, BB TIR . LA 2R IR A FE R Y R IR AE N T BUE L
N2 Ja S A ) Ho At

W ((127%5) DB IR 22 18] (5% 3%
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1.0
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15 —
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05 :
0.0
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9. THEVE[E (Ta=-20 ~ 85°C)
Rt e M 2% RAME | AE | BRKE | AL
ik R VM VM 10 24 60 v
EN R e VOUT | BEEEFH _ME@4v)| 10 48 60 Y%
Tk AL IouT Ta=25°C f:AH — 1.0 1.5 A
N B2 R R VIN(H) B HRAN R LT 2.0 — 5.5 v
VIN(L) kN GTNG 0 — 0.8 Y
TR 51 0 B Y R Vod(range) ERR,ALM 3| i 3.0 — 55 \Y
PAREETN - WA R EN | lod(range) ERR,ALM 5| — — 10 mA

() + R T Hnt i K HUE (B 5 B MR A 8 o
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10. HSHHK
10-1. DC 53 1 (Ta=25°C, VM=24V, BRIEFEIME)
Bk e WA 2 1 FoME | SAUY | ok | s
VIH UL PNEE NS e 2.0 — 5.5 v
BN B E
VIL UL NSz N M ER GND — 0.8 v
LPNGi = VIN(HYS) | (E 1) 100 — 300 mV
i IN(H) | ZHEABE & HF(VIN=3.3V) — 33 55 pA
L PNz R

1 ING) | AR (ST — | = N
IM1 S JFER, VIN=VIL, L — 0.7 1.0 mA

IM i FE IR S S JRES, IR TR
IM2 — 1.3 2.0 mA

ik AT

T 5 it 51 B e e

VOL IOL=5mA (4 i 51 1K) — — 0.5 \Y
WE W
VFN VM=24V, IOUT=1.5A, Tj=25°C — 1.2 — Y%
IEHE
B = A
IOUT=1.5A
IR RON(D-S) — 0.5 0.7 Q
Tj=25°C
S

(FE 1): VIN (H)# 5 SCNTESZAR G| I O V &7 L F+B 51 i 2 AR ARG VIN LK . VIN (L)#E 58 SONTESZAR 5] B2 3T T %
i 5] s R AR VIN B E . VIN (L) 5 VIN (H)Z A28, H0E SONBINTTS -
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10-2. DC EAS K 2 (Ta=25°C, VM=24V, RIEAFME)

e = TR A B/MA MAUE | KM | A
POEH U I(TSD)IREEBIME (7E1) TjTSD — 140 160 170 °C
VM K& H & VMR — 7.0 8.0 9.0 v

R (1ISD)IE (FE2) SD - 16 30 40 A

(VE 1) R T #HKH(TSD)
AL E 2R Tk 2] TSD BI{ERT, TSD HLEE TAEJFIC A FTE fir i = AR . BRAH 0 75 00 ] i BT [ 388 G 1 5% 5| S (iR AG
Mo (KTVE4H, S TSD MR A8 =, )TSD TAER IC EAHUE R P IRS) . — Hi% TSD BEHilk, Kmais
{E 5 T UM EBRIE B S 3% VM BIE, BB W& % TSD R T &M IhRe, aTHFRNHRIRE, Fit
BT 4 R % L

(7 2)2Fid A (1SD)
2% RIS B BIERT, 1SD HEIE R i s P AT FEL B O P =R
—Hi% I1SD Mk uft Ak, M IMBUES S AT DL s R E T TS 1% VM BIR, BORE W BN R . R 224, 1A
N—IRIRR 22, DA G R A IR

ik

MIKIERCEIN, A IR RS IR o SR, TSIk S e Eh SRR, Sk i BB R G R AT 2
HIMRNRE F7, 2 B PSR A 5] B0 PR TR 2B B P o i S PRSI 34 B RN BB A P 2% 1 S S TR PR T AN o 6 0078 20
S A A A AN TR 5 30k 5 FL 3l 34 T 40 0 B A B ) XU«

TRFIL(ISD), #RHL(TSDNEREN

ISD F1 TSD H A A%t 4 HH B 28 S o S DU SR AL I I R, AT IR BELRIE IC e %4 A EFER TIETEE 4ME 23 &,
IXUEH R T REAN S IR W TAE, ¢ H.25 B vl 582 i H 8 B H0K o

ISD HE AN A Xt i HH A B PR AR IG I BT o 5 IX PR DL IR A R R AG, 25 B AT RE S DRI 3R 4R . e 27 B FH A msi 44 ik
ik GRlE] o

ICZ %k
AR I T AR EH G RN B, A SE s By, Bk, Bk,
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10-3. AC HS#ME (Ta=25°C, VM=24V, BRIEBHME)
ik 5 MR %A BAME | HAME | ROKME | AL
UL PN fLogic — 1.0 — 150 kHz
twp — 700 — — ns
I /N kb 9 P " — 00 — — —
tr — 0.2 0.25 0.3 us
it = W tf — 0.2- 0.25 0.3 us
PIES ad tpLH B4 FI“OUT" 2 1] — 1.2 — us
tpHL — 1.2 us
i AR MI(1SD) tISD(Mask) PR 4.0MHz B 20 B
AL s
it RS I (1SD) tISD 2.0 — 4.0
BT )
HOHUAENI(TSD) tTSD(Mask) W ER: 4.0MHz — 8.0 — us
I AN 5]

R i = A R

BEANGES

ouT

1 i HE = A B IR AR A AT S RR

TR E R, ATRERITALI P
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10-4. AC S HE [HRAT/FATHH] (Ta = 25°C, VM = 24 V)
HS . -
FEME s Kb TR A BOME | OBME | BORE | A4
B /N B tw(H) — 250 — — ns
(SCK, RCK, #1 Sl #iN{55) tw(L) — 250 — — ns
tset1 CLR—CLK 50 — — ns
5% /N5 B ] tset2 AC DATA—CLK 50 — — ns
tset3 CLK—LATCH 50 — — ns
Bt /NI 25 2 F ) ST
S/ NS 5 1 B (1) teye o 500 o o NS
(SCK #i1 RCK)
B /MBS ] thold1 CLK—DATA 50 — — ns
BB S =R S R
7 \
5 tset1 P tw(H) L tw(L) i
CLK 7 EK 7’4 \
P _thold1 E E
DATA ; tset2 \ / \
LATCH , 7 \ /
tset3

TR E Y, ATRERIALI P&
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IC BITh#E

IC [YIFES> PR oy BV S = AR il #E 00 F EATE 8 = A T FE M1

1. R =AREHITH#E(Ron (D-S) = 0.5 Q BY)

K H A DX R RE S = B T AR A

FE— LIRS I = AR I B RE AT R AR U T
P (out) =2 (IEi& %) x Iout (A)* x Ron (Q)

Ron=0.5Q #lIout=1.0A I,

P (OUE) = 2 (Ch) X T.0(A)E X 0.5 (©)-eooreeoeoeoeoeeeeeoeoeeeeeeoeeeeeee oo )

= 1.O(W)

2. BEMN IM REMTIFE

T IR RS 7 AR B A AR S PR I, RO AT U5

[ (IM2) =2 mA (max)

AR LA 2 SCHESL DO AE -

P (IM) = 24 (V) X 0.002 (A) werreeeereeeeereeeeeeeeeeeeeeeseesseseeeeseeeseeseeeesseseessesssseesesessssesseeeeeesssessseeeeeseesesssseesesesesesseeees 3)

=0.048 (W)

3. hEE

R\ H LR, Rt HBRIFEP).,

P =P (out) + P (IM) = 1.048 (W)

AR, LA SEBR ARG IC 2 )5, BT fRFF 2B R .
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11. M B
1
2
O > 3
O > 4
O > S
O > ©
O > 7
O > 8
O > 9
O > 10
11
12

C

24

23

22

21

™~

20

19

18

HZD

10kQ

3.3V 5V

17

16

15

14

13

SCRS R TR B R B A 225 H . ANPRIE R B0t

0.1uF
—e
+

100uF
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12. HEERF
P-SDIP24-0723-1.78-001 B mm

24

1000 riri

13

1 1m0 rrri

6.510.2

| I Y N I N
12

-

o

.{.1

w

o
SJL g
s i
hel | -:Dr
| S
' (=
! A
| -

|
1.721TYP 0.510.1 B 075 @

EE1.4 g (typ.)
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HATER
5
R H R, W ReZngE Rk al o e, gl .
st e
HF R E I, 0 RE T Ak S5 % e i P e 2 L A ) — 35 4
R
HFMREE R, nRefaitbi 7 &
7 FE e B

AP oR R B2 o AR RIVEA ™ B B, AL ZTHEAT AT VA o
IR ZAN PRI A 2 17 FE FL S 491 17 452 A b ALV T
T Rt
DA PR 1 AR AP T RO B A BRI e AN DRAIEK S 0T R B2 1 77 L 8 P 8% v R A P el R 2

IC fFHEREN

IC ZbEEERE
(1) - St B 26 o R AT A — ELAE AT AT AR (B B AN A e (A M o P e T 0 M o R I I 00 M 4 i
RO E T, BUREURML, HERIE SR T A2

(2) REAEAIE AR IR ARG 22, PRUEFEST FE IR R TC SO L T A2 KRR St . 78 i e B KA
FIZEAT A, AR ANKT B PR R AR AL P A 53 Bk e 7 T J K R R B I ), IC s 4x il
%, FRBUNZ BGE K. T RE NG R OR BRI R, AT IE A E, Pl RIS 2, IR T
IS 1) B N AL o B

(3) W R Bt A BB AL DAk L Sk G gy, U BETETh RN — ARG R, ARG IR IR RS2 3 L A RN
PTG, AT HI S AL sl 3 i G SO0 I A S I T A A Sl 55 . IC i i@ i, S siiE K.
R IC 1 RAT N B RS DhRERIRRE IR, A IR, (R IIRET REAN ARG IC th%F. IC e
HERAIE, MHE B

(4) AL HAR A0 T7 1 BN IER A 7 SUAR AR B o ORAIE PR IE BB PR 2R IR0 o
75 0 P AR B T AR S R I 20T e KWV (R I I R B Th 7 SRR IR, IR RN sk loe i 4 N 52 475
BEAN, AR RS T 1) SR N R AR TR L, MR A R R R i A — I

(B5) RE/INCoifs FEAM R FRAF (9] B N B S7 S it PR AR ) AN AR BB A (1 47 75 2) 49 A D 28 JEOR A AR I 4% o
AN S A A A AR R RN, IC Mt DC At 1 n . A 12 th PR 1 B IR TR T )
PR, IRE IC Wb aiE B S Bt K. G2 iE i IC A B B M5 B Ko ) APt DC AR L%
NP R R B (BTL)E 82K IC I, BRI R
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IC AbFEE 5

T A LB

i it ) HL T PR BR R L) AN — 8 BEAE T A 1 00 T X IC AT R4 Qe th I FL VA I e VA 00 Fh 8 B R0 A, DM RE ST
R iz IADIRAS .

ML I 792 S A P SR AR T A2, e 200 0 g R (B 2 Je B G AL B AN RE IR AR s i IC fE LARRT 28 th4h,
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RESTRICTIONS ON PRODUCT USE

Toshiba Corporation, and its subsidiaries and affiliates (collectively "TOSHIBA"), reserve the right to make changes to the information
in this document, and related hardware, software and systems (collectively "Product") without notice.

This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with
TOSHIBA's written permission, reproduction is permissible only if reproduction is without alteration/omission.

Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are
responsible for complying with safety standards and for providing adequate designs and safeguards for their hardware, software and
systems which minimize risk and avoid situations in which a malfunction or failure of Product could cause loss of human life, bodily
injury or damage to property, including data loss or corruption. Before customers use the Product, create designs including the Product,
or incorporate the Product into their own applications, customers must also refer to and comply with (a) the latest versions of all
relevant TOSHIBA information, including without limitation, this document, the specifications, the data sheets and application notes for
Product and the precautions and conditions set forth in the "TOSHIBA Semiconductor Reliability Handbook" and (b) the instructions for
the application with which the Product will be used with or for. Customers are solely responsible for all aspects of their own product
design or applications, including but not limited to (a) determining the appropriateness of the use of this Product in such design or
applications; (b) evaluating and determining the applicability of any information contained in this document, or in charts, diagrams,
programs, algorithms, sample application circuits, or any other referenced documents; and (c) validating all operating parameters for
such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE
EXTRAORDINARILY HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH
MAY CAUSE LOSS OF HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC IMPACT
("UNINTENDED USE"). Except for specific applications as expressly stated in this document, Unintended Use includes, without
limitation, equipment used in nuclear facilities, equipment used in the aerospace industry, medical equipment, equipment used for
automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or explosions,
safety devices, elevators and escalators, devices related to electric power, and equipment used in finance-related fields. IF YOU USE
PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your
TOSHIBA sales representative.

Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any
applicable laws or regulations.

The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any
infringement of patents or any other intellectual property rights of third parties that may result from the use of Product. No license to
any intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise.

ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE
FOR PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY
WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR
LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND
LOSS OF DATA, AND (2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO
SALE, USE OF PRODUCT, OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation,
for the design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology
products (mass destruction weapons). Product and related software and technology may be controlled under the applicable export
laws and regulations including, without limitation, the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export
Administration Regulations. Export and re-export of Product or related software or technology are strictly prohibited except in
compliance with all applicable export laws and regulations.

Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product.
Please use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances,
including without limitation, the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES
OCCURRING AS A RESULT OF NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS.
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