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3.1.E&Ea A A

A 4954 E LP TR -T

BEEABLA A=

t to scal
FLIOHUE, B L y—koL—ssws not to seate
il A T:Tin Plate(RoHS%} ix)
B (B BH R EE S B HEREE ‘
E:-40°C~85°C TR: T—EL S (B#—)L)
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Parts No. EREE H 77 & N Ilr— = Status
A4950ELJ-T 3.5A 8pin eSOP BpE
A4952ELY-T 10V 10pin eMSOP 1 (Single) | V> 7 LHfH
A4953ELJ-T 2A 8pin eSOP BpE

A4954ELP-T (3%) 16pin eTSSOP 2 (Dual) HET
Yo VERKA R4 2124
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4. BEHR
4.1. MR AER
kR R (Tj=25°C)

HHE M) BEfE | B4 % %

TEREE Vs 40 Y,
TSI HABRE Vour 2~42 Y
BHEE Vs -0.5~0.5 Y,
HAER (1) lour 2 A

BREFHH D ERR (1) lout 5 A Tw < 500ns
VREFA N EE Vrer -0.3~6 v
Logic AJJBE Vin -0.3~6 v
Py rvaviRE (%2) T, 150 i
B fE R R Ta -40~85 C
R & H E Tstg -55~150 T

(k1) HAERIZE IR . BEREEIZ L > THIBRZ T AZENHVET, W\ A AT
IZBWTH, IRL T, B ESN T EH BB L O KA BRI (Ty=+150C) 28k 2 720
AL TR,
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4.2.

BT
(Fricr v 72 & %E . Tji=257C)
H A EB(Output Drivers)
WiEE s FEHE Limits B RER S
Characteristics Symbol MIN T TvP | max | Units Test Conditions
FEIREE Vig 8 - 40 \/
MOSFET ON&#$1 R - 0.8 1.12 Q lout = -1.5A, Tj=25°C
Sink + Source peen - 1.28 - Q loue = -1.5A, Tj=125°C
BT A A — KB T B v - - 15 Vv Source diode, lt=-1.5A
- - 15 V Sink diode, 1+=1.5A
BB les - 10 - mA Fowm < 30KHz
- - 10 pA Standby Mode
#wEEA 1 (Logic Input)
Ving 2.0 - - \%
LogicAJIEBE Vine - - 0.8 i
VINSTANDBY) - - 0.4 \% Standby Mode
LogicA ) B lingy - 40 100 pA Vn=2.0V
Iin) - 16 40 | pA Vi=0.8V
Logic AT NE D EGHE | Riociceo) - 50 - kQ Vn=0V=IN1=IN2=IN3=1N4
Logic A HERTYT R Vhys - 250 550 mV
B (Timing)
VREF#uF A h & T & Vier 0 - 5 \%
9.5 - 105 VIV Vrer/Vsense, Vrer=5V
BT A Av 9 - 10 VIV Vrer/Vsense, Vrer=2.5V
8 - 10 VIV Vrer/Veense; Vrer=1V
JURF—N—F LA teod 50 - 500 ns
75 7R TeLaANK 2 3 4 us
[E T OFF (] Toft 16 25 34 us
ABRAB A7 — Ty - 1 15 | ms |IN1=IN2=IN3=IN4 < V,ystanpey)
R —T o7 kil Tou - - 30 us
{RZE[E] 535 (Protection Circuitry)
EEEGEEEEEE Vbbyyio 7 75 | 795 | Vv VesBE, L H EAVEF
BEEEREERTIVR | AVvbbyyo] - 500 - mv
BEREBERE Tyrsp - 160 - C HE LR
BIMEEERTUDR ATy - 15 - C BIREF=T j75p - AT,
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5. 4 EE

16 £ eTSSOP /v /7r—

(16 &> eTSSOP) BALZ : mm

A4954ELP 16pin eTSSOP HELEZ o RIEAR
—| |- 045
5.00 £0.10
- Yeu ~ i at |16| —|—| |—-— 0.65
) ™ N 01s*0% 170 i _
3.00 440+010 | 6.40 020 0.60+0 15 + 300 6.10
—(1.00) ‘ _v
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NSEATING PLANE 3.00

16X
| SEATING
EmaR T I T TR e ™ —uscre

025 :ggg | | |‘_ L — 120MAx For Reference Only

(reference JEDEG MO-153 ABT)

Dimensions in millimeters

Dimensions exclusive of mold flash, gate burrs, and dambar protrusions
Exact case and lead configuration at supplier discretion within limits shown

A Terminal #1 mark area
Exposed thermal pad (bottom surface)

& Reference land pattern layout (reference IPC7351 SOP65P640X110-17M);
All pads a minimum of 0.20 mm from all adjacent pads; adjust as necessary
to meet application process requirements and PCB layout tolerances; when
mounting on a multilayer PCB, thermal vias at the exposed thermal pad land
can improve thermal dissipation (reference EIAJEDEC Standard JESD51-5)

A PCB Layout Reference View
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6. AEFIAOv Y E&Pin B3l
6.1. REITA v E
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Control
Logic

Disable

Control
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6.2. Pin B2l

eNo [T O VBB
VREF34 [2] ouT4
IN3 [Z] ey LSS34
IN4 [3] : oAD : ouT3
N2[E] | 1 ouUT2
IN1 [E] - LSS12

VREF12 [T] ouTI

GND [E] [5]ves

Ping=| 5 BHE
1 GND T Fm¥F
2 VREF34 | WERPWMELAEF A HiiF
3 IN3 Ay AR
4 IN4 o w7 N7
5 IN2 oy AT
6 IN1 A vyIARN
7 VREF12 | WERPWMEAEF A HiiF
8 GND JoURmF
9 VBB TERANGF
10 OUT1 DMOS HJUwS H A1
11 LSS12 BHE RS IE T
12 OUT?2 DMOS HJYy< H h2
13 OUT3 DMOS HJUw o H A3
14 L.SS34 B E S
15 ouUT4 DMOS HJ Uy H h4
16 VBB FTERANIRF
- PAD WMER/\YE
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7. I FAEERH
VDD o LOAD
SUPPLY
R3
VBB
VREF34 OUT Jg1 %CZ
R4 T
313 IN1
S = IN2
§ g IN3 ouT?2
S IN4 OUT3
VDD
R1 ouT4 m—
VREF12 LSS12—AAA
R2
LSS34 RS34
GND

Yo ZEEHK

RS12, RS34 : 0.33Q/3W
C1 : 0.22uF/50V

C2 : 100uF/50V
R1,R3: 27k Q

R2, R4 : 22k Q
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VBB 7A ANZIFEM TR DO ENT I AR AT o Cl BLOVEMa T 9 C2 BLOEHA
LTFEW, C1 BEOC21E, PCBIZIAEMRA LB —H VA (R —TR— VIR G ) & TE BT
TRET B0, B EFE IR ASNAZENEELNTT, /2.9 HBELL 16 FLL 0%
VBB i F-i&, &7 FMH TRl EEZR R — L TREREL TTES WY,

Yo MHHGHT Rs SRS IXEF AR i KR A A 7 BIE BB RAETHENRHVET,
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LSS34-GND AL T FEW,
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8. HaEsHBA
8.1. 1

A4950 [T 2A% FTH ) AT HEZR Dual DC E—X#RK 743 T3, HART AN ON #iHT
® N F x> /L DMOSFET % HL CTkh, fRAKIRO 7= O [FI IS REZ N L T ET,
HADTZ VTV iE, [EE OFF B 5o PWM EFHEIREIEICEY . BIRHIEEZI TV ET,
IN 1/IN2 ¥+ T 1 DDOFE—# IN3/IN4 i+ Th9 1 DO —XZHEHTHIENTEET,

F72. 4 5O IN M2 UICHEI 5281250, Phase(V3TL W) ATJDASAR—=F AT
E—HRTANEL THHEHTHIEN R ET,

RAERIFEELC, EVRGE (TSD), IKFE LR (UVLO), Bl b, 1k, Kk, Hifs, =—2 A
ARSI T DI B (OCP)[RI 2 N L CUOVES, IRE LR RE I L0 . BIRE LMK
VVIRRBIZ BRI D oRREMEZ B IEL 9,

X RIS PRIREE | R R IS &> THIBRZ 32 T £ 97

8.2. NER PWM T &1

F7. MADOKT /257 source & sink ® DMOSFET 73 ON L. BT —H EE ik HHHT
RSx Zi@0#kTE7, Bk bt Rex Ol 844 2B ENE R H O3 <L —2D/E
BELICETDHE, I L—F) PWM 7y F Uty L ET, 79T, sink & source FET
% OFF |{ZLFET,

B EE i)t E . Rsx 3L OV VRFF i+ D A EEICIVRESNET,

Ve
trip AV % RSX
¥ Rsx TMRHHEITIQ], Av IFFEWES A+ (BRAVREICFEH)

LSS Ui F-EBEDER THD 0.5V T2 NI L TLIEE N,
N PWM B il RE 2 h 2 L2\ ) (INX Ui 12 L D90 PWM BSRED A FH L7V 356

X, LSSxx Ui 1% GND Z#:kiL . VREFxx Wi % 1V~5V IZREL TLEEW, ZOEE,
VREFxx Vi +DE LB Z RV INTEEL TLESV,

83. RAVNAE—F

2B SAFT—RIL 4 2D INX Wi F9_TA, 1ms VL E Low (2725 EEIL £97,

ABZUNRAFT—RICBWTL, L X ab—Z - F v —UR T a0 WEEIE O 2<H Disable &
R0ET,

AR BT—RIPOEIFE . T — VR T NEEBNET HET 200us FHFOMLENHVET,
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84. JL—FE—F

71 —F%EF—NRX, Forward/Reverse EHINNZIZT7 VD 2 50 INX Vim0 A 771 High
DIFHFE ANDHIEIZED, slow decay E—RIZLVT A RZEESELHIETERITEET,
DMOSFET |35k i & X7 025 E 57280 . BEMFGY L) 2L QD E—X %L a—hd
HIETHHRE T L —F L0 E T,

T —FE— RO KERITBEBLE Veemp/RL TR TEEJ, BEMERB IO EE AR
FRIZRBITA T L —FIC BT, ZOERNT NAAD I KIEKEZBZR2NINTERE L TLIEE N,

8.5. EBREIAIZDINT

RIADNE PWM Fay b ZEER O EE OFF Refi] O Wik, AT Mixed Decay

WCCERMBIAEZITOET, BRI, B RO R EEL £,

[ HH L R O R X, BB a4 #A S L 2 W) 7 DMOSFET % ON S¥524 T,

725 DMOSFET DR T 4 —X A A4 —RIZEH A oIz, £ ON #iH1TéH% DMOSFET
HHIZEREZ L ET, ZAUSED RIARNOBE KRS SMF T ay e —F A4 — R & HIE
THZENTEET, BIEIAEOERH BN G AR Z 2B T80 tHITEFS 012725
RN LRI IS B #8012 OFF LE9,

Mixed Decay E{EIZFVTIE, H 7 .@mmwﬂ A N(Itrip)l 22 L 7= 1%, Fast Decay (1T,
[ & OFF IRf[i > 50% D HAK] Fast Decay (2 CEEiLEIAEATTUVET, Fast Decay 235& T3 5&, 580
50% [E & OFF FEfi]% Slow Decay (ZC Eamlﬁli%m ET

@& OFF Reffid IC R THY 25us IR ESIVTERY, BHTHILFTEERA,

VPHASE

See Enlargement A
lour

Enlargement A

Fixed Off-Time, to5= 25 ys

|
| 0.50 * tq | 0.50 * tog
- -ie -

Trip™ = 7,

FastDecay

- tcop—™

|
|
|
|
|
| Slow Decay
|
|
tcoo I

oy vBSRHERA R 10724
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8.6. RIEREMEEICDOINT

(1) EEHAHEOCPHERE

A4954 ONTREIEIZED, OUT i1 Hifk - ffgﬁfoﬁb\ﬁi%v—?éﬂ“@\iﬁ‘ F—HDIN—F
27425 GND b LLITERE S a— L CW b eSS GE ., £ H 7y I3 EifEaE L,
177> DMOSFET {7153 OFF &£720%4, 2 D H 7J// N %j’b%j’bzﬂiibt OCP [A]#
PR COVET, BB EMREEILIT o TF A7 THY ., IC DEIRREEN DD IRITIL, AZ A
F—RNSDOE IR EILEIROFNL S EFEEEAITOMNERHDET,

W EFIRGERIEIL, HSETT 7 ) —~</VRHZxT 2 IC ORF#EL20ET, OCP [RIEEEE 35
AT Mt RIEMS AR Z DRI TEILD ATREMERHV EF DT, TIHERELIIEEN,

(2) BERGE(TSD)FERE

IC OWNERIRFENHK 160°C(TYPIUZEET D&, RTA/NTIBEVEEIRE LMWL, 77Uy PO H
71 DMOSFET %4>T OFF |ZUE 7, iZVRERREITH 15 COIREEAT I AAFFo7- H#)E
J@AATTHY  IBEVEEIEE R % ICNERIEE K 15°CTF0DE, RIANTEELZBIMEL £
7

(3) IEAEEMRFE(UVLOBRE

Wik ® UVLO [\l iL VBB &EIRNLH LRI FENLEXVMEICETAET. A
DMOSFET % OFF L7,

8.7. EEER. FA4I VI F¥—+h

IN1/3]| IN2/4| 10X Vs>VREF| OUT1/3| OUT2/4 FeE
0 0 False Z Z ZV—[1mstB AR I3 F—K
0 1 False L H Reverse
1 0 False H L Forward
1 1 False L L Brake(Slow Decay)
0 1 True H/L L Chop(mixed decay)
1 0 True L H/L Chop(mixed decay)

< "2 X, 7108 OFF O A A B —4 L RARHE,

Ving1)

N1, IN3 ]ﬂ”ﬂﬂ”m ””H“H”
Vingo) -
Ving1) —
IN2, IN4 w ”””“””
ViN() [r— WU LU U O

tlreg

lout1—louTs.

0A
lout2—louTs

Mixed Decay Mixed Decay Brake Brake
|4- (Slow Decay) | (Slow Decay)

oy vBSRHERA R 11724




»
—
o
> | N A
L | "
_ _. =3 . H
N 1 o [} “
A A B " i
m | . =2 ' ' .ﬁ_
N N o \ :
_ _ “ |= ; =
& =l = " (2
> 4 Zw_ 1} ol \-- A = 4
™ s> NN = kg wunl ........................
[ = _IB»—ru.\v itttk B’ Nl Bkl A ANt 1"fF
=B > V] .4
5 3 i
m = 9 ,
3 ¢ a) k=
S e z H
< 9 = R
1 [ wedo ] S 2t S I H muv ........................ _
] N Ol T/ A - et AT T 1
R < 3 ; 1
5 A S ; 3
R A 3 m ik
H mm S ' _ e = z T
e N B il I S\ S TN =) ] I S| .
S G m v :
© 1 ! ; *
T “ H X
e . N R N W A __. o o) ___.
e | S " N
.7K | ,M "
AN I = ! m L
N MP | = ! = o | =z
. m | 2 (@) (@] (@] (@)
A e N I P iSniniaieiiieiaiaky Antnbeieieieie Rinknd M
S - i-------t+-————t—t -
o Tt . . LT
= = ~ ¥ 3 N3 N3
) # P b Ea Ex
m T Y _ by _
[7p] [\ ~ O ~ O
? = o 3 S S
c = = ~ ~
o = = = =
L ) ) ) )
—~ O o o o

12 /24

A EFA

~—

HAIXETOFFELRYET,

-

X HABREFRR LD =8 | B4 HAR(=E EOFFE D |

FOZBAMLES (X, OUTI1(3)/0UT2(4) 4|




A4954ELP 7 7Y —a >/ — b Ver. 1.9

175

z

AB L RABIE, i

iR
w
[
¥
l4
Koy
4
<
................................. N e e
X
(%2}
>
O] ——-FF--bb————— e = [ -
m ||U||JW.|||||A||W|||||||||||||||||||||||||-|||||||||||||||||||||||||||||||||||||||.
el 8 > B
it 21
_ X
7 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
x
FEEN )
ST E
Z
A
&
X —_— e e — — — —_——
2
. 4
e Y 7 I i
m—
PR I c I I
ne E .
% X e e — — — — — b= -
o
7_/ g T
[5)
~ % T |
> > o
°© g 2 z
Ha S N
K z 2

BEANALTLEEL,

EMD Tpu BICREIV NS EHEIZBERINET A,

E—SEES

¥ RAINA TR

=1

RNEERRLEDT-HRF /1 IR (X200usFFEIZH LT

13/24



SonKen _ﬂllc:gto A49S4ELP 7 F 1) — 3>/ —k Ver. 1.9

UVLOUKEF 770 #Eh

———— A

VB
UvLO
MEES oK
| |
| |
OUTx BEBA H HOFF (Hi-2) X BEEA
|
I

TSD
REMES OK
| |
a a
OUTx BEEE H HOFF (Hi-2) BEEME
| |
| |
OCPGHE B it A7) [n i Eh
| | |
e a
28Altyp) -—----—-----—_ St Eiaieiit ittt A-mm -
lout ! |
| |
' !
: 0 | |
| | |
| ING :
ocP ! !
RERES OK | :
— 2us €&— i
OCPI S F 7 K5 !
I I |
! ! !
OUTx BEEE X H HOFF (Hi-2)
' | '

% OCP [HIEIE 2 2D H 7V L TENE RN ERS L TERY,
OCP #xniz /137y F A7 L0 E T,
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88. ATYEVIE—SDEEI—H X

AKIC I, 4 oD INx vV G FEEUNIATITHIET, AR —TAT v 7 E—X DK
BT ENHRET, o7 EBIL, FReoi@ T3, Full Step(2 fhfE S ) FBL O
Half Step(1-2 FAJibks 5 2O DEREN &2 FH T £,

Vin1)
IN1

Vingo)

Ving1y
IN2

Vinoy

Ving1
IN3

Vinio)

Ving1y
IN4
Vino)
+Veg
F)
louT12 oA
-VeB )
Ruotor
+Vgg
RMCtDI’)
louTss oA
—Ves )
Ruotor

—Ful Step—J |l Half Step P

>1ms —>| |<— |_-
—>| |<— Low Power Standby mode

Stepper Motor Control Truth Table

IN1 IN2 IN3 IN4 ouT1 ouT2 ouT3 ouT4 Function
0 0 0 0 OFF OFF OFF OFF Disabled
1 0 1 0 H L H L Full-step 1 Half-step 1
0 0 1 0 OFF OFF H L - Half-step 2
0 1 1 0 L H H L Full-step 2 Half-step 3
0 1 0 0 L H OFF OFF - Half-step 4
0 1 0 1 L H L H Full-step 3 Half-step 5
0 0 0 1 OFF OFF L H - Half-step 6
1 0 0 1 H L L H Full-step 4 Half-step 7
1 0 0 0 H L OFF OFF - Half-step 8

oy vBSRHERA R 15724
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9.

7 F) r— 3 UiE#

9.1. BZ2EHRLA1 7Y X

A4954
tlewo_ VBB [—

— = lyREF34 ouT4 ]

= s L8834 — AN
Rsaa

— g PAD auT3 O

—— 2 1 ouT2 ©

—=—1 N L8812 ANV
P12

—>— VREF12 out o

VEB ® ®
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¥ FHLOBREE CAUTION/WARNING

O AFITFH SN TV L EEFI L OB HIZ, A EDOZEL L TURLELOT, TALICERT ¥4 L<I3H=
BOTHFAME, MAPTAE, TOMOEMORERBEIC OV THLIT - REZzAVEE A,

Application and operation examples described in this document are quoted for the sole purpose of reference for the use of the products herein and
Sanken can assume no responsibility for any infringement of industrial property rights, intellectual property rights or any other rights of Sanken
or any third party which may result from its use.
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Although Sanken undertakes to enhance the quality and reliability of its products, the occurrence of failure and defect of semiconductor products
at a certain rate is inevitable. Users of Sanken products are requested to take, at their own risk, preventative measures including safety design of
the equipment or systems against any possible injury, death, fires or damages to the society due to device failure or malfunction.
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Sanken products listed in this document are designed and intended for the use as components in general purpose electronic equipment or

apparatus (home appliances, office equipment, telecommunication equipment, measuring equipment, etc.). Please return to us this document with

your signature(s) or seal(s) prior to the use of the products herein.

When considering the use of Sanken products in the applications where higher reliability is required (transportation equipment and its control

systems, traffic signal control systems or equipment, fire/crime alarm systems, various safety devices, etc.), please contact your nearest Sanken

sales representative to discuss, and then return to us this document with your signature(s) or seal(s) prior to the use of the products herein.

The use of Sanken products without the written consent of Sanken in the applications where extremely high reliability is required (aerospace

equipment, nuclear power control systems, life support systems, etc.) is strictly prohibited.
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BREMEERESLEZDER LRV ETOTRSICITEIES 720,
In the case that you use our semiconductor devices or design your products by using our semiconductor devices, the reliability largely depends on
the degree of derating to be made to the rated values. Derating may be interpreted as a case that an operation range is set by derating the load
from each rated value or surge voltage or noise is considered for derating in order to assure or improve the reliability. In general, derating factors
include electric stresses such as electric voltage, electric current, electric power etc., environmental stresses such as ambient temperature,
humidity etc. and thermal stress caused due to self-heating of semiconductor devices. For these stresses, instantaneous values, maximum values
and minimum values must be taken into consideration.
In addition, it should be noted that since power devices or IC’s including power devices have large self-heating value, the degree of derating of
junction temperature (Tj) affects the reliability significantly.
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When using the products specified herein by either (i) combining other products or materials therewith or (ii) physically, chemically or otherwise
processing or treating the products, please duly consider all possible risks that may result from all such uses in advance and proceed therewith at
your own responsibility.
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Anti radioactive ray design is not considered for the products listed herein.
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Sanken assumes no responsibility for any troubles, such as dropping products caused during transportation out of Sanken’s distribution network.
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