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BDC Motor (L)
+

®DC Motor (8)x 2
+

PIN No. Pin name {TStepping Motor (S)x2 | @DC Motor (L) x2 @Stepping Motor (L) @DC Motor (S) x4

Stepping Motor (S) Stepping Motor (S)
1 VM WM power input pin
2 VM WM power input pin
3 SLEEP Sleep pin
4 ALERT Alert pin
5 PHASE A A ch phase input AB ch PWM pin AB ch phase input A ch PWM pin AB ch PWM pin A ch PWM pin
6 PHASE B B ch phase input - - B ch PWM pin - B ch PWM pin
7 PHASE G C ch phase input CD ch PWM pin CD ch phase input G ch PWM pin G ch phase input C ch phase input
8 PHASE D D ch phase input = = D ch PWM pin D ch phase input D ch phase input
9 OUT_A- A ch output pin (=) AB ch output pin (=) A ch output pin (-) AB ch output pin (-) A ch output pin (=)
10 RS_A A ch sensing Rs connection pin AB ch sensing Rs connection pin |A ch sensing R: connaction pin[AB ch sensing Rs connaction pin|A ch sansing Rs connection piny
11 RS_A A ch sensing Rs connection pin AB ch sensing Rs connection pin |A ch sensing R: connaction pin[AB ch sensing Rs connaction pin|A ch sansing Rs connection piny
12 OUT A+ A ch output pin (+) AB ch output pin (+) A ch output pin (+) AB ch output pin (+) A ch output pin (+)
13 ouT B+ B ch output pin (+) AB ch output pin (+) B ch output pin (+) AB ch output pin (+) B ch output pin (+)
14 RS B B ch sensing Rs connection pin AB ch sensing Rs connection pin B ch sensing Rs connaction pin/AB ch sansing Rs connection pinB ch sansing Rs connsction piny
15 R5_B B ch sensing Rs connaction pin AB ch sensing Rs connection pin B ch sensing Rs connaction pin/AB ch sensing Rs connaction pin|B ch sensing R: connaction piny
16 ouT B- B ch output pin (=) AB ch output pin (-) B ch output pin (=) AB ch output pin (=) B ch output pin (=)
17 D_TBLANK_AB AB ch Decay setting pin Thlank setting pin - Tblank setting pin Tblank setting pin
18 D _TBLANK_CD | CD ch Decay setting pin Thlank setting pin CD ch Decay setting pin Tblank setting pin CD ch Decay setting pin
19 MODE2 “H” input fixed “H” input fixed “H” input fixed “H” input fixed “L” input fixed [ “L” input fixed
20 NC NG
21 MODE1 "H” input fixed “H” input fixed | "L~ input fixed [ “L” input fixed "H” input fixed [ "H” input fixed
22 MODED “H” input fixed “L” input fixed “H” input fixed [ L™ input fixed “H” input fixed [ “L” input fixed
23 VM VM power input pin
24 VM WM power input pin
25 IN A2 A ch current control pin AB ch IN2 AB ch current control pin A ch IN2 AB ch IN2 A ch IN2
26 IN_A1 A ch current control pin AB ch IN1 AB ch current control pin A ch IN1 AB ch IN1 A ch IN1
27 IN B2 B ch current control pin - - B ch IN2 - B ch IN2
28 IN_B1 B ch current control pin - - B ch IN1 - B ch IN1
29 NC NG
30 IN_ G2 G ch current control pin CD ch IN2 CD ch current control pin G ch IN2 G ch current control pin
31 IN_G1 G ch current control pin CD ch IN1 CD ch current contorl pin G ch IN1 G ch current control pin
32 IN D2 D ch current control pin = = D ch IN2 D ch current control pin
33 ouT G- C ch output pin () GD ch output pin (=) G ch output pin (-)
34 RS C C ch sensing Rs connaction pin CD ch sensing Rs connection pin *1 C ch sensing Rs connection pin
35 R5_C C ch sensing Rs connaction pin GD ch sensing Rs connection pin *1 G ch sensing Rs connection pin
36 ouUT_ G+ C ch output pin (+) GD ch output pin (+) G ch output pin (+)
a7 OuUT D+ D ch output pin (+) GD ch output pin (+) D ch output pin (+)
38 RS D D ch sansing Rs connection pin GD ch sensing Rs connection pin *1 D ch sensing Rs connection pin
39 RS D D ch sansing Rs connection pin GD ch sensing Rs connection pin *1 D ch sensing Rs connection pin
40 ouT_D- D ch output pin () GD ch output pin (=) D ch output pin (-)
141 IN_D1 D ch current control pin = = D ch IN1 D ch current control pin
42 VREF_A A ch Vref iput AB ch Vref input A ch Vref iput AB ch Vref pin A ch Vref iput
43 VREF B B ch Vref iput - B ch Vref iput - B ch Vref iput
44 VREF G G ch Vref iput GD ch Vref input C ch Vref iput G ch Vref input G ch Vref iput
45 VREF D D ch Vref iput - D ch Vref iput D ch Vref input D ch Vref iput
46 OSCM Setting pin of oscillation circuit frequency for chopping
47 VGG Monitoring pin for internal generated 5V bias
438 GND GND
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PHASE_A
PHASE_B IN X2 IN X1 OUT_ X+ OUT_X- 10UT
H H H L 100 %
u H L H L 71 %
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L L i OFF it OFF 0%
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7. ALERT Ihgk
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KX B ABUEME (Ta=25°C)
RES il BUEE LA £
L FELR VM 40 A"
H Lyt H VOUT 40 A"
IOUT (ST S) 2.0 A
IOUT (ST L) 3.0 A
HLBLAR H IR G D
IOUT_(DC_S) 35 A (tw < 500 ns)
IOUT (DC_L) 5.0 A (tw < 500 ns)
P32 4 P U VCC 6.0 \%
VIN (H) 6.0 \%
iR NGV
VIN (L) 0.4 \%
DhRFERL (Ui (GE2) PD 1.3 w
TAEREE TOPR -20 to 85 °C
FERR TSTR -55to0 150 °C
4 Tj (max) 150 °C

E e ERES, B MHEREHERNAREE 14 A LR . ¥ TRAMERLFEDT, 7] DARESER
5 R L B A 2% A 30— 25 PR ) e R i HRL YA
V¥ 2. ST (Ta=25°C)
M Ta #@id 25°C b, 75 ESE 10.4mW/°C AT R4

Ta: MR
Topr:  TC78S121FNG Jii FH i fFR 885
Tj: TC78S121FNG J& FI ()&, S RE5 T AT (TSD) HLEg R .

BV KR FFE — A RUT, iR RE5R T (max) ANEEE 120°C.

EE: EXNBRFUEM
2 AR SR (K LT B K AUE (B — A AN R I AE (i, B —BRE) . AN I X S AUE
FIAEAT—
LA {ELP] BRI AR iR IR E ST, I R] RE DR R BB I S BN B 1
FEARMIEOLT , AN 20 i KBUEE, RIME R — 28 TCT8SI2IFNG A i ke Il HL %
DRI, SR o L AE e KA, B = 3

WIGR LIS T RS BUEE, CFERIERE . NS S SO I A BT R S S
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TAETEE (Ta=0 % 85°C)

Kt we | e PR M BME | S | ki | e
P 30832 6 H Y P vCC DC (HBhA RO 4.5 5.0 55 \Y%
AL FL 5 L VM DC — 8 24 38 \%
(Slguts) DC | Ta=25°C, 4Al — | 08 | 15
oMl pe | Ta=2sec, wEM | — | 15 | 21
UL LTS A
(DC S) DC Ta=25°C, #AHH — 1.0 2.0
(DlgutL) DC |  Ta=25°C, 4Al — | 20 | 38
pek =R PNGENAY VIN DC — GND | 3.3 5.5 \
ALERT it 51 HE | Vawr | DC b R LR — 33 55 A
B I A EE A E T fchop DC VCC=5.0V 40 100 | 150 | kHz
Vref H & Vref DC VM=24 V GND | 3.0 4.0 \Y
HL g DU 5] A F VRS DC VM=24 V 0.5 — 1.5 \

e RAEBORER (T) @ 120°C BPATN . FERLEGEAE T ANRER H i K-
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BAHRHE 1 (BRIEBHF U, Ta=25°C, VM =24V)

Sl
o pes g; T2 o | mi | moc | g
SR i VIH e kNG| 22 — |3 v
(SLEEP 3| JIER4H) i VIL (SLEEP 3| JiE&4h) GND o 08
s - & VIH 2.0 — 5.5
ﬁiﬂm)\?i DC 1 SLEEP 3| i1 v
(X SLEEP 3 J e VIL GND — 0.6
bUL NG L A His DC PN Y 0.3 0.4 0.5 \
IIN(H) — 50 75
AR\ LR DC VIN=5V, HHZHAG nA
IIN(L) — — 1
ALERT % H VoL DC IOL=4 mA, %ith: { — — 0.5 Vs
HiH4=OPEN, SLEEP=H,
M1 HAhIZ 5] =L — 2 3
BT i A TAE

#itH=OPEN, SLEEP=H,
MU Bk @iE (B 0/ 1
M2 /2=H%) — 3.5 5
IN_X1/IN_X2/PHASE X=L,

OSCM=1. 6 MHz
#itH=OPEN, SLEEP=H,

mA
LT FE pC U Bikxe BiE o/ 1
(VM 51D /2=HZH)
IN X1, IN_X2=H [&%
— s
M3 PHASE_X L/ILIF 1k£1z LD | o 3 10
(€=iwas k@)
D _TBLANK_AB/D TBLANK_CD=
L [EE (G 37.5%[E )
0OSCM=1.6 MHz,Vref=3.0 V
RS X=0.5V
=L, HAhE4E S| =
M4 SLEEP=L ﬁ:LiH':Jr[HIJ L o 10 20 WA
VCC FaJE#s = OFF
N VM=24 V, Vout=0 V,
L% 100 ENABLE ALL=L ! - - nA
i HH UG R LA DC
N VM=Vout=24V,
T IOL — — 1 HA
ENABLE ALL=L
i H 22 40 LU Aloutl DC Tout=1.0 A -5 — 5 %
i ZE o U B Alout2 DC Tout=1.0 A -5 — 5 %
VRS=0V, VM=24 V,
RS 5| HA IRS DC ENABLE ALL-L — — 10 BA
(MOSFET = OFF)
Ron (DS: Tout=1.0 A
H+L Tj = 25°C ‘FO/'Jl;t_ .<L’ T AMER 04 06 08
e =25°C, JWi, + /AL
St SRR S (L | DS .
DC Q
{up; Ron (DS: loute]. 0 AVCC—5.0 V
H i+ L o U A ANERTU Y, - 0.3 0.4
Tj=25°C, ¥, C(E+TF) Kk
) L
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BASHRHE 2 (BRIEAF WP, Ta=25C, VM=24V)
Kb we | Wn L A T R
Vref fii N\ VREF DC |[VM=24V,VCC=5V |GND| 3.0 40 | vV
Vref HiHLITR IREF DC VREF=3.0 V — 0 1 pA
VCC #ith vCC DC ICC=5.0 mA 45 5.0 5.5 \Y%
VCC #irth s ICC DC VCC=5.0 V — 2.5 5 | mA
Vref ZE L Vref (JE33) DC VREF=2.0 V 1/52 | 1/5.0 | 1/4.8

TSD R (7E D TjTSD DC — 140 | 150 | 170 | °C
VM K VMR DC — 6.8 7.0 7.3 \Y

o FE ARG b R A Fb
ISD DC — 2.1 40 | 50 | A

(F 2)

VE 1 S (TSD) HLEg
24 Rl F B A R R A B B AL IR AE T R T i S B TSD LR ey, BB L B R S Y, T
Sl
MIBEE Y 140°C (KD ~170°C (FEm) ZIAl, TSD Mg TAE (it BAME) - 24 TSD B TIEN, Al
PUB S VM LR B & A UK E . TSD ThRE B 756 I 485 g v I 0 S o R i, 1 8 i 22 (6 ] TSD 3

fie.

2. STHRA (ISD) HE
2 E A I R E A AR R S TR B N, AR L e R A, AT R A e L U B 3 S A . VR B BB X
[, DLBEGE o AT AN IEfERIE. (S WISD ZEXHS[E AT ISD TAERE”. ) 4#/E ISD ThEERT, i
{1k, HE VM BIRE RS, nPUBEER VM HEIRB B & UK E . 1SD DAL B 1EAS I 42 Bl F B 1 5
HL. 11585t % i B ISD ThAE.

VE 3. EMEEREAE VM HEERPRES FAZERAGS, BAEBNITARSENE S AL A AR R,
HiFEHZERANGES, MATENERE N VM B EZ fiAS TE,

R A
o  HHINUEEBINT, KB IRB RTINS . RN, BT AU A SR, Bl
PP A S T 28 LU

U SR YR A AR T ECARE T, sk B FELIERN el 1 51 AT BE 2 BB AUE LR . R ML HELE]
FHIRANEAE S A AR AR A o A ZITE 73 IIE, B PR ANAFAE TCT8S121FNG BLHABZALfF
DRI FRLIL Sz L 30 35 T S 453 B A 2 e 1 XU

L FRCET (ISD) AFRKHT (TSD) HERFM
o  ISDMITSD HUEf AU TR AL IR I ORI LA (78 dnday A e i) 52 W 16 Ol s e AT RIEREA S

LB ) 2 4
o  WUIRFAHEAEIEHE TAEVE R, XL Bt al GETCVR LW TAR: WSS AT RE H 4 Hh R
CAR7

o  ISD MUK TSR e A E I I DR o AP REX AN URFSARACINS [R], WU S84 v e PR I J5E N2 7 1
EIAR7 VAP b GEb v 2 S P S VAR 1 SURE R SRV
£ LB R AR

THZ) VAR TT R B DRI NS 0, AT RE S B R SRR/ B .

17 2016-11-28
Ver.1.0



B

TOSHIBA TC78S121FNG
AC HE48E (Ta=25°C. V=24V, 5#=6.8 mH/5.7 Q)
W3R o B/ | BB | &K
e MR %
i #e g WA A R Bhr
AL YNBSS fLogic AC — 1.0 | — | 200 | kHz
tw(tLogic) 100 — —
S UNEREY S twp AC — 50 — — ns
twn 50 — —
tr 60 | 120 | 200
k. 6.8 mH/5.7Q
tf 30 | 70 | 130
Ll Y ANED S R R AC ns
LA {5 5~OUT 2 N el
tpHL 3 6.8 mH/5.7Q — | 120 | 500
:BLANK—ISE(E) AC ;31};?]'36{2’1:?;2?’ 200 | 300 | 400 | ns
W SR X 1 s L - LB
tBLANK_AB(H) Iout=0.6 A,0SC=1.6 MHz,
AC oY 20 | 25 | 30 | ps
tBLANK_CD(H) 4x0SC #Efl
B S SRR fOSCM AC | Cosc=270 pF,Rpsc=100 kQ 1200 | 1600 | 2000 | kHz
i SR u fchop AC |$iH#EME (out=1.0 A) 40 | 100 | 150 | kHz
; HBEEE Jout=1.0 A)
e fch A — 10| — | xH
Brf R chop C OSC—1.6 MHz z
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TC78S121FNG £ 7 Charge (78HL) . Slow-Decay (M2 %) i Fast-Decay (PRIHEFEN) #ix [A1H
NI, DU AT RS .
RET UL, AT RAEA SRR I, R — B 5 v A R

21

2016-11-28

Ver.1.0



TOSHIBA WXL

TC78S121FNG

THE B Y R

SF T PWM BT S|, TC78S121FNG 18 F HH OSCM #7775 2845 A I o A8 iy HH Pl 9 m 3 s vl Y7 J%

P (RRS) AIFEMEHE (Viep) HHTIXE, BAWT:
Vref (V)

Iout (FK)=Vref ($h5) x
RRS (Q)
Vref (Mia5) +  Vref ZRILA 1/5.0 (BLAE) |
Ex.: WIHRN 100% B E1H,
M Vref=3.0 V. Torque (35%) =100% H RRS=0.51 i/,
TR R AVE R A ETRD -
Iowt=3.0V/5.0/051 Q=118 A,

OSCM % Hi%

XFF OSCM i35 412, 7] LA A1 i 258 45 R E BFL 25 B 505
I OSCM M, B REE AR STl R .
I 2 B R BT AR AT T

b

N

BT [kHz] C [pF] | R[kQ]
150 180 100
140 180 150
130 220 75
120 220 120
110 270 68
100 270 120
90 330 75
80 330 150
70 390 130
60 470 110
50 560 120
40 630 180
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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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