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1. [XC&HIC

A4988SETT X, A7 v 7B —2 %5 — 7 R E— 2 — R 7 A4/3T 1,

A4988SET-T (X, AR —TEREN T RO ATV T E—HRTA /T, TIVAT 7 (2 FHbE
) N—T27 7 (1—2 M) -4 BHI~Ara2x7y 7 (W1—2 fHk 50 -8 HHl~A1
sazTy7 (2W1—2 M5 ) <16 pEl~A7nx7 v 7 (4W1—2 FRIE 5 =) Ik T& F
7
F7=. 7713 35V, +2.0A £ TG ATREE /2> TUVVET,

A4988SET-T i, [ OFF W] 5O @B hil g iEEZ A L QET,

ZOEEHIERE X, SLOW DECAY ({Ki#H= £ —NR) -MIXED DECAY (/& #/MEHE A O
FE—R) K2 TRV ET,

A4988SET-T (%, > —7 P& o T, BMERENE L ITTEDHIINT > TEBVET,

STEP i fI12 VL R% 1 D ANTHET T, B—ZDOATy 7 A0 1 SELE 1 (e 0%
MS1.MS2.MS3 Oz knE1),

T35, A4988SET-T I3 ibisis — 7> A« @ E HHR B L N T 0 s T D7 OB/ A 42
— 72— ANMEHNET A,

A4988SET-T I, Ma~A a7 a3l AR RS LATBARIZ/RDIH72 T 7V r—1a
NI A B —T 2 — AT TNVET,

A4988SET-T TlIFav ' 7HlfN BEMIITONET, T70b b, EtiHEE—RN(SLOW
DECAY.MIXED DECAY)7' H i@ IS E 7,

STEP 1 5N ANENT-EEIT, F—ZDEARDEIRICEB T, STEP E 508 ANENHHTOE
kY STEP {8 BN AN ENT-HE DB D T M ONMEWNCERIBET—REERLET,

STEP {5 B AN SNDHIOEREVE STEP 5 5B A NS DOBERDIEI D E WG S, E
T —R1ZSLOW DECAY JIC% ESHE T,

STEP (E B AN SNDHHIOERLVE STEP {5 5B AN SN EDBERDIZIIDMRNG S &
TEEEE—RIZMIXED DECAY JI2720E4,

A4988SETT Tl&., OFF M DOH#ID 31.25%A% FAST DECAY. VD 68.75%7% SLOW
DECAY (2R ESNET,

ZOEFEEREIZLY  E—FDOIREEHOL , ATy S HOREEL BiF | HHROUEL LT
TWET,

A4988SET-T (%, NS [RIHIFEFRIEIEE (2L PWM EMEICBIT A AZ M EL TWOET,

A4988SET-T X, WiBIRFERIEE L T, AT U AP EVRHE ] - (K5 L AR R B (UVLO =]
#%) - BLm AN 1L [F13 - i BB i AR GE R (OCP [H1#) 2 AL TWVET,

Fi2, BINLD BIFICBR UL D By — o Ao ER A,

A4988SET-T 1%, EEIZHEHT ~ 7 Tab A L7-., 28 £°> MLP »¥v/— (bmm X 5mm X
0.9mm) &72 > TCWET,

ZDORr =L A7V —"T, 100% AR AYF %L TCNDY—R 7L —ATT,
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2.

- {X ON #KHLHi 77 (source i 0.43Qmax, sink 18] 0.43Qmax)
- 1B B E(OCP) B ik

KB S DAY — T HEREN R
- HEVE T — NI W A RE A #
- [AIEA L R RE L L2 IR AR I D BV 2 D (B

- AR E AR BE(UVLO), i B R RE 153 (TSD)
IR TGANICBIT L EBERENT v R A LS BEfE#L
<BIRDONL S EIFALS T FNEF— e A7) —

3. vLYYarvAH4AFR

Parts No. N lr— e /MR EL BT HRALR AR X
A4988SETTR-T 1500 U — L (FEH%E) i PE R
eQFN28 AT AT .
. : LIE
A4988SET-T 1 T IC e Yo TV

¥ U— LT, BEHM T ORORSERVEST, YTt AT 47 F2I1F IC 7 —ATDT

RO LRV ET,
3.1 BHEB AR BBARA A
not to scale
A I4'988I S IETI ITRI |—T| - 2§-c0.ut(a‘ctl QE\Il .
ruoitsa ] RS A RN
EitE T:Tin Plate(RoHSXH i) (ET package)
E{EEEREHE HEREE
$:-20°C~85°C TR: T—E T (B#1)—)L)
N —R8 4T #EE:Bulk
ET:eQFN
32. Y—XRDIEA
/NI CRGERSRE N TR E LA DO — X EL T, FREoBERH0ET,
o o | mA T aRT Y TR —
Parts No. ki YTTY e | awia | AwWie SEi

A4984SES-T eQFN24 O O X

A4984SET-T 35V/2.0A eQFN32 O O X

A4984SLP-T eTSSOP24 O O X

A4985SES-T 35V/1.0A eQFN24 O O X B pEHfar

A4982SET-T eQFN32 O X O

A4982SLP-T 35V/2.0A eTSSOP24 O X O

A4988SET-T eQFN28 O O O
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4. Bt
4.1, HERRATER
HExHRATERS (Tj=25C)

H B EVIE oK HE HAr w &
FEREE Ve 35 Y
HAER (%1) lout 2.0 A Continuous
oYy ANEE Vin -0.3~5.5 \%
oYy 7 BRBIE Voo -0.3~5.5 \Y}
HAEE Vout 35 \Y
B H & FE Vsense 0s Y
2.5 \% tw<lusec
REFASIBE VRer 5.5 v
Ry lr—P T — 5k (%2) P 39 w (x4)
BERERE Ta —20~85 C
Vxrrvavih E (%3) T 150 T
B’ F R OE Tstg —55~150 C

(1) HATERIE FAIEEE  iEVRREIZ L > THIFRZT D2 ENHD E T,
WD RS FICB W TH, IRL T IBESN T ER B IR B L O R KA IRE
(TJ=+150C)Z 2 72 EHZL T FEW,

(% 2) JE PHIREE (Ta) 23 +25°C LA EDHA1E.-31.25mW/ C(QFN28 t°> 3w/ —(JEDEC A
4 B (High Kl FHED), ICCT AL —T 4> 7 B0 F9,

(% 3) V¥ 7 a AR (M) R+150 CEH L7 B &tk FCHEMALIZEE . 7/ 1A OY
— N N REISENEL E98, 2O XI5 T oML, MR, BT TS,

(% 4)JEDEC A% 4 gt (High KIZTHRIE,
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4.2.

BRI
(FFIZWr 0 72 2354 Ta=25"C.Vee=35V)
H A #B(Output Drivers)
BiEEHE S EH Limits By BB&#
Characteristics Symbol [ muN | TYP | MAX | Units Test Conditions
T ERELEE Veg ° S N BiFRE
0 - 35 \% RY—FE—F
LogicBIF B & FH Voo 3 - 5.5 \Y
0.32 0.43 Q Source, o= -1.5A
MOSFET ON#&#1 Rpson -
0.32 0.43 Q Sink, lo¢= 1.5A
FETHRS (— DI B E Ve 1.2 \Y Source, lout = -1.5A
1.2 \ Sink, lout = 1.5A
4 mA Fowm < 50KHz
FEREHR les 2 mA BIRIRAR, 1) OFFiF
10 A RY—FE—F
8 mA Fpum < 50KHz
oYy BIRER loo 5 mA /) OFFHKs
10 A RY—FE—R
#4801 %5 (Control Logic)
LogicAJIEE Viney_]0.7Voo - _ M Viney
Viney 0.3Vop \% Vine)
Logio A R Iy 20 | <10 | 20 BA Vin=0.7Vpp
lino) 20 | <10 20 pA Vn=0.3Vpp
~AIuRTy 7RV IM MS1 100 - kQ
~ATURT v TRV T2 MS2 50 - kQ
S A=A A A ] MS3 100 - kQ
Logic AN EEERT YT R Vhys(in) 5 11 19 % VDDEHE L
T IR TR teLaNK 700 1000 1300 ns
20 30 40 us OSsC > 3V
& & OFFE: ] torr
23 30 37 ns Rosc=25K Q
REFA /1 EE & VRrer 0 4 \%
REFi+ A7) &t Irer 3 3 pA
+15.0 % VRer = 2V, %ITreipMAX:38-27%
%%wyég;’mﬁﬁ erry 50 | % | Veer= 2V, %lreipuax=70.71%
. +5.0 % VRer = 2V, %lTreipMszloo.oo%
IaRF—N—F R ZA L Tor 100 475 800 ns
{73 H% Bk (Protection)
EERRERIEER locpst 2.1 - - A
B R 1R B LE 165 - T
BREBERTIVR Tinys 15 - c
BEEREHEEE UVio 2.7 2.8 2.9 v Voo B E, 3 H EAYEE
EEERBERTIOR UVhys - 90 - mv VooEE

X1 RPOABRITRMNE O 5ERE R~ L TEBY £75,
X2 Typ 7 — ZITEREHEHME LT L TR SV,
%3 erI’.:{(VREF/S)-VSENSE}/(VREF/8)
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MicroSysterms, .

5 4EER
5.1.QFN28 E /Ny r— (A4988SET-T)

(28 ¥~ QFN)

H AL : mm

Ny = VAR #5E 7 PR
—=| =030
5.00 +0.15
‘ 115— o8 —| |=— 050
: AR

- 5.00£0.15 — — —_— 315 | 4.80

|
(D
| | ~ 35
29% @ } SEATING 480

:Lnnruﬁn_mm_] PLANE

0.25 +0.05 ‘ ‘ N L @l PCB Layout Reference View
2 g7 — ™ I 0.90 +0.10

ERRRE
T

-+
=

0.50 —l-‘ “-—

For Reference Only; not for tooling use

(reference JEDEC MO-220VHHD-1}

Dimensions in millimeters

Exact case and lead configuration at supplier discretion within limits shown

A Terminal #1 mark area

Exposed thermal pad (reference only, terminal #1
identifier appearance at supplier discrefion)

Y & Reference land pattem layout (reference IPCT351
QFNS0P00XS00X100-29VIM);

Al pads a minimum of 0.20 mm from all adjacent pads; adjust as
necessary to meet applicafion 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
EIA/JEDEC Standard JESDS1-5)

& Caoplanarity includes exposed thermal pad and terminals

U — FEMROFFRAZAEITRE L TR0 £H A,

® 318 & -(GND) & EHHEDKEH E — h > 7%y K&, WEBIC F v 7O P R Z20 L CT#
SN TWET,

® i ME - 8

® I A »FALEE : Sn100% (7272 L. MIIE A v FME SN TEY £HA)
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6. AREITO v E&Pin B3l
6.1. AEJOv Y

VDD ) Current
] Regulator Pump I
| T T : VCP
A 2
| 0.1 uF
- DMOS Full Bridge . | VBB1
; : T
: : |
' AR T
| H == | ouT1a
I L ; Q
I i i |_OUTIB =
I i Ly, |
PWM Latch i H
[ o ocP J I_ : | AAN
Blanking f H . =
I Mixed Decay |« i - | SENSET VY
STEP, - i —— *
DR | | el T — !
H u ndge
e ; d i | vBB2 Rs1
RESET ! D‘ ‘ Q
mst || Transiator [ CL(:)rgirgl N J {."L I =
S —— 1 ouT2a
MS2 : H hd
oce :> : . OUT2B
MS3 [ i s :
| PWM Laich [ J I_ |
ENABLE Blanking : ; | SENSE2
Mixed Decay bereerrrnrnereerrrrrrnrmnrnnnn?
SLEEPJ) T
R
| | 52
| | L
| |
| Veer |
e e e e e e e e |
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6.2. Pin B2l
PinEE | &5 4: 1
1 OUT?2B tH A ¥F2B
2 ENABLE| ENABLE/DISABLEY]YE X A himF
3 GND 455U REF
4 CP1 Fr—IR Tik&A LT R F1
5 CP2 Fr—IRy Tk LT RiGF2
6 VCP Fr—Iho T IR F
7 NC J2aARyay
8 VREG HEL¥alL—2H hinF
9 MS1 h# 75 X E% 7E i ¥ 1
10 MS?2 FhRE 75 X B8 TE i 2
11 MS3 Fh#E 75 =X 5% 7E i F-3
12 RESET JtybAHiRF
13 ROSC [ 3E OFF F e ] 5% 7€ diii -+
14 SLEEP RA)—=T A HF
15 VDD OOy EIRA DT
16 STEP B4R B A HimF
17 REF BRARHEEETEADIGF
18 GND TSR F
19 DIR El855 M A HinF
20 NC JoaAxryiay
21 | ouTiB tH D i5F 1B
22 VBB1 TERANIEF1
23 SENSE1 B AR i F1
24 | OUTIA H A iEF1A
25 NC /AR 3y
26 OUT?2A H HiwF2A
27 | SENSE2 B th i -2
28 VBB?2 FERANIRF2

oUT2B [ 1
ENEBLE |73 |
GND [F
P [ H 1
!
cP2 [T !
vep (B |

[ :
[T T O A o L A
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LOAD

SU(PJSLY

P CAAB LN R 2a T o CAZEFFALT
TEUy,

CA3 B LT CA4 IZ. PCB IZ Xk HEfRA > ' —
KA (AN—R— Vg b ET) #CTEXH100
BT B 70lz, B EF—mICHAIND Z &N
PELWTT,

Vgg 7 A NI TR OETICE MR T v
FCA2BLUNRA RRa LT U H CALFFRA LT
TEUy,

CAl B LU CA2 1L, PCBIZ L DHEMGEA v E—&
VA (A= R— L7 B ETe) B TX BTk
a7, M EFEmICEASIND Z ERE
F LWTT,

RSl/RSZ : O47Q(1W)
R4 : 25kQ(L/8W)
R5 : 22kQ(1/8W)
R6 : 15kQ(L/8W)

LOGIC
SUPPLY "
11
ca ]-03
o VDD CP1 CP2 VCP T
VBB1 [—9—
R5£ VBB2 B
REF CAI== Z/ZCA2
CA4]:+CA3]
W OUTIA
R6
{ STEP
<
5 DR OuUT1B
5 RESET
g [ Mst
g L { MS2
+ {Ms3 OUT2A
%; | SLEEP
L { ENABLE OUT2B]
VREG
SENSE1
ROSC
SENSE2
R4 GND
T Gl R, oa] O]
YRR VDD/VBB7/I)/@//])X /f%bf?éb\
Vbp A4 0 iJéT@% @IEL ﬁfF:l/T/

C31/C32 . 01}1F/3V
CAL : 0.22uF/50V
CA2 : 100uF/50V
CA3: 0.22uF/10V
CA4 : 10uF/10V
C3: 0.1uF/50V
C4: 0.1uF/50V
C5:0.22uF/25V
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Yok HIKHT RS BRI I X E T EIER B R AR A, 7 BEERDBET L ENH D £7,
AINA T rﬁ‘ﬁgb‘%é} 21 7 EERERO a5 Y (CS1/CS2) ML TTF

éb\(}
D3 T SRR %@Eb\%@%:“ﬁﬁﬁ STEEW,
?.%71 LB 2 D8 &R —HNICEIE LT 7E S, AEMEICEALEL TR, ARS

BT % R Ltozf #m<téw(ﬁ£ktib1m01uF&§@¢)

%GND/\"?%/@%I%@L FFSITEELTRE,

ih GND #5725 VDD % GND(S GND) & VBB % GND(P—GND) % 43iF %5 (&
[ 5'/27&1553!%571 FhEL<TD) &/AREBIRPHY £9 GELIT 9L 7%%%
BRLAT U MIEH SN TOWDHELE Y — U ESZRTZS ),

% RS1/RS2 THEH T A HPLO EHEEITEE LT ZE W,
RS1/RS2 THEATAHBIOEMKICHOZT £ LTI, TP THE T 54HKD 2 ERED
EOGOEHELN LET CEEUC L IEHERZ(L LT LE S 7=0),

YR5/R6 DHFUELDIEEIZ DUV T

R5/R6/Rs DHHUERRE (2T VDD=5V D5 THJ 540mA (E'—2) , VDD=3.3V D 5A4:
T 360mA (B —7) ORGHIR->TEY £7°,

HITEFE %2 AT A S 720 5A 1L, 8-6. Internal PWM Current Control 2 < 72 &1y,

KT U REOREIZONT

CS1,CS2,CA1,CA2,CA3,CA4,C5 1%/ A ABpEXHE Lizar T oIty £97,
JICHEEFIIZ TN SO a T o OFREMHEZHEIME L L CTER L TR £328, FEfi
DOFEEICOETE LT, 2 — W —HRITI T 2 FBEER I W TH o MREEZ T - 72 T 2
TZ&EW,
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8. HBEEREA
8.1. T4 RENE

A4988SET-T 1%, AT v 7 B—2E8EN 5 — 7 e~ A7 A7 v e 75 it —
H—=RTANTT,

DOl HIZEY A DI ME SRR TR EICHIE TE T,

A4988SET-T (%, AR —TEREN HF RO ATV T =S RTA /T, TIVAT 7 (2 FibE S
) N=T 277 (1 =2 M5 ) -4 EI~ 70277 (W1 —2 720 -8 73El~A
raRxT w7 (2QW1—2 FEE ) <16 HEl~Ar7vzx7 7 (AW1—2 FERE 720 [oxt s TaE

‘é—o
A4988SET-T IZH#lish T\ % 2 DO H 7Yy (BTN ﬂ‘”v’wz\/v DMOSFET THERR ST
WET) OV OFF e EE =D PWM HilEE I L0 B flEEh ToOEd,

AT RBITDH H TV i DERI., ST T@ E@blufﬁtﬂ?ﬁ#ﬂ%s) V7 7L RETE
(Vrep) BL O —7 o015 5 %% 1372 DAC(DA o "—2) D HEIEICE->TikEDE
7

BIFNLD EAVERL LTV By MFIZEB W T, =7 hcdh, £40 DAC A EEROITH
1Z#IH#A D Home State [ZF% ESNET,

FoWmFEEB IS, BT —R % Mixed Decay (Zi% €S E 7,

STEP ¥ F-ITAE 572 1 7SVAATIENDE, —r 2L BEIIIZ DAC H18EJERRDE
JELAUZBATLET,

il —RiX, FRIORIN TS MS1, MS2 L MS3 Ouvy /{55 Itks TG ESILE
7

DAC i /1FEEDL L3 1 21D DAC /1B EDOL -~V IOH KW E | H 7Yy PO
FE—R1% Mixed Decay (Zi%ESILET,

DAC HEEDLL3 1 DR[O DAC HAEEDOL L E0b @ inb LUZELWG G H
7V VO EFIEE—RIT Slow Decay qﬂﬂiéﬂij‘

ZO B EVET R T — N8I REEEEIC LY, E—F D E HEIME D EEZMZD
ZENTE, ¥ AVBARTYE 7 OENEZ IEfMERBDIZL TWET,

A4988S U — XD filfs Ji

MS1 | MS2 | MS3 | Microstep Resolution | Excitation Mode
L L L Full Step 2 Phase
H L L Half Step 1-2 Phase
L H L Quarter Step W1-2 Phase
H H L Eighth Step 2W1-2 Phase
H H H Sixteenth Step 4W1-2 Phase

B SESHR A 12739
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8.2.Reset Input (RESET)

RESET A /J(Active Low)iZs —/4 %% Home State (10. A7y 7> —4 L A B RIIZEN)
WCERELET . E-. N DMOSFET #42COFFICLET,
ZDEE STEP AL RESET U712 High WA DNSNAFECTHHEINET,

8.3. Step Input (STEP)

STEP AJ1DOSiH BNy i2ko T, o — o REifEL, B—4%% 1 ATy 7 eicisy =
—ﬁqo

=2 BT DAC ~D ATHE 5247 VoI iNAERO J7 2L £97,

1 ATy 7 OREZT, 81 OFRITTREN TS MS1, MS2, MS3 muy /{5 0fiE Sk
RETHIRESNET,

8.4. Microstep Select (MS1/MS2/MS3)

MS1 BEIUMS2 D ANL.7-1 ODFITIREINDID 72 s 7 ROBIR A TWVET,
MS1 BL O MS3 1% 100K Q T, MS2 [%, 50k Q TF /LA 7 S TVET,
AT OIS DEOZEFE T, STEP ANME SN ALETER)TT,

8.5. Direction Input (DIR)

DIRECTION ® A JjiwmEiL, &—XDalds [z ikd 50 CT9, DIR 15 5728 L O, [Alds
A% CCW &720Ed,— 75 DIR 18 52 H OFF, [al#s 501X CW &720E,
DIR § 5024k, STEP AJME BN AL E TR T,

8.6. Internal PWM Current Control

% H 7Uyi%, EE OFF Kt 50> PWM il a1 il g7,

ZOEE OFF e 5> PWM Bkl fHE#E 1L, & — X ~OA M Btz % € S 72 e (Irrp)
WZHIBRLET,

BN, JAIALE 5 SINK & SOURCE @ DMOSFET 75 ON L7200 B /NE—4 %@ ->T
RslZiitivE"d,

BRI L DB ER ey 7)Y DAC O EEEFELL o7, Bk t= <L —2(Z
JY PWM ZvF 53 RESET SHET,

ZiuUzdh, SLOW-DECAY E—RDE%A1E, SOURCE RK74/3%% OFF &7¢9, FAST 1<%
MIXED-DECAY E—RDE 1%, SINK & SOURCE ORZA308 OFF L7220 %9,

EILHI RO KR AKAEIX Rs & VRer Wi FHIC A SIS EEE IC WEBIZER ESL-oHl TR ES

VET,

ITriPMAX=VREr/8Rs

mItRR A S —2ZxtL ., DAC 1% Veer 1% IERE7Z2RIE Tl S E T,
(107\7/7 /F&/X@%W@%ﬂ%h@ Step ToD %ItmpMax %ﬁﬁ\g‘<f' =V \)

Trrie = (%ITRiIPMAX/100)XITRIPMAX

SENSE EFEDER THD 0.5V ITHB 2 2N L TLIEE N,
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8.7. Low Current Microstepping

FEVEAME VRIS Z I T B HE AN IE R I REL 72\ (Bevly ON IRgfE] T BB A3 T & 72
W) 56 ROSC S 1A H4 GND [ZHEE L QU722 & T, Bl f#12% Mixed-Decay (Z CHillf
&1, Fixed Off-Time 1Z 30psec [CERESIVET,

Tz EEE ROSC % GND (Z#t L= B O e 2~ L1,

TRZAED I AREFEIRIZ BN TR OT B EC TLEI LS ROSC % GND T35
ZET, TARTOEMMEKIZIE VT Mixed-Decay |2 THIEIS AL, WO ANRBEESNLTNDHIE
DO ET,

1 i Eh R ROSC=GND #:{5:H

29-5ep-68 28-Sep-6i8
15-65-28 15:18:11

@WHHHHH-HHHH:HWH T sree @»WHH WHHHH%WWH Jli

T ey 1

i WOUTLA B . o 3OUT1A &t
4 R [

s | [OUT2A B __HOUT2A it

i
OCE3§ 100 kS/s

Y

W

my  5O0P 10C 24V

W BERE STOPPED

—

{STEP

B

5
Y OCEj 1
W DEE% 188 K5/ é
my 5008 — 10C 2.4V

W sagE STOPPED 4

8.8.Fixed Off-Time

P PWM EBIEhlEEEE L, Do vay e W TH O OFF 4R FF 3 DR ZHIEL T
R

DT ay FOREE (to) 1, AMTTHEHT(RA) Z ELFIZ ROSC S 1--GND ik 352 LIk
STRESNET,

H L ROSC Dl 112 3V LA EOELEAE AT 556  Fixed Off-Time (3 30usec ([Z720FE T, 20D
FH7eENTT AT 5854 ROSC S 113 Vob Ui FIZHEHR 302 L2 B8O LET,

F7-. ROSC % GND (T E##E#Hi 7556 . Fixed Off-Time % 30psec {ZF%E I, BRI
Mixed-Decay |Zi¢ ESIVET,

ROSC i 12 HTZ T L C GND 1282635354, Fixed Off-Time (X Fre DX TERINET

tott [us] = ROSC/825

# o UBEHR R 14/39
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9.8F Y a— R LUHKRRE
Gy a—rb LT I3 & L=, OEMEIC DX FEFL T FRRIRLET,

O AfTa—MRHIBITLZEEIZHOUNT

TEICE R a— N BT AERDOEE 2R LUET,

PWM 77 % 73 OCP 770 F L VR KD ELNGRE TR > TWDTzw , Afifia—h
FEIZRW T, PWM 7 70 I & TR U CT SA A0 77 OFF 2170, Fixed-Off IRF[E] 23
BRIRSIVET,

Fixed-Off FFfEl#& T2 ICF O ON KR 23 B SD, Wibwpd PWM Fav b s 7 &kt L E7,

Slow Decay ([ZBWTiX, PWM 77 F 7 # 7112 Slow Decay E{EZITH720IZ,
Fixed-Off itz @ L CY @B MR s ET,

Mixed Decay IZBWTIE, PWM 7 7% 7 & T2 T v R A L H[# %1% C Fast Decay B{F

ATHOT-0I0, —EBmERNPREFSIL, T ORI ERN RN EaE e R LET,
USSR ﬁﬁva—+ﬁ BOTEPWM Favt s 7R LET N, T A AREE T 52 L1350
FHE A,

Fo, —FHOTNVT VU RART T a— R L TWAGE TH, bOR FOT7 VT Uy Ll E OEEL
BIRWET,

Out-Out > = — MNERIZIIT 2 FEIRO%H) (Bridge2 O 1& > 2 — 1)
Slow Decay Mixed Decay

I BridgeZ 1 b \-Bridge2-

Bridgel

g
RFRIONG 4228 P

By vBRKARY 15739
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© Ta—hERBITFAROZ L7 Uy PRIEOEIEIZHSUNT
TXIZ Out-Gnd > a—MFICBITHEIROZFEEZ~LET,
Out-Gnd [z a—MIDEXELCIL, va—MaH#k OCP [BIEEAEEIL, 117y F Off Sk

—ﬁ—o
H 13 v b2 713 SLEEP/RESET AIIZ H A T8N 57>, VDD S FEEISN D E CTIIRFr

SNFET,
X2, —HFOTNTIyIUHN out-Gnd T a—hRL TWAEETH, b TO 7V T Uy I3l OBl

EEBZenET,
out-Gnd ¥ 2 — FRFIZEIT B EROZFEENZSOWT (Bridge2 3 a— 1)

File Vverical Timehase Trigger Display Analysis  Utlities  Help

Cursars  Measure  hath

8.10. Blanking
ZOMEREIX. ) DINEETRHIEE I Lo TAA Y F o 7 L CODIRICE TR = L — 2%

AN APE R
IR —HET T T ALY ST VT T EAFT =R DY IR —EBFSCAA v F o 7 18

HEREOARMAE BRI L —2 OB E S e N TEET,
7% TR (tBranw) X, Fit TH2HhET,

taLank = lus

8.11. F ¥ — 7R 7 (CP1 and CP2)
Fr—VR 71 Ve VB EWEEEZED O DEIEE T, ZOEETH 1Y —A DMOSFET

ZERENLET,

0.1uF O&FIv7ar7 4% CP1-CP2 MICEEE L TLE &,

F7-. FIERIZ 0.1uF O®FIv7as 5 4% VCP-VBB [HiZiEE L L&, Z0ar T o3hd
177 —Z DMOSFET ZEr&E) 3572 DEPEL TREIZRDET,

ST UV OBED BLZENZLELT, JISEIA Bk Class2 O R R (A RA(L 3 +15%)

DHDEMHINDZEEHEELET,
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8.12. VREG

VREG I3H 773> DMOSFET #BREh 3572 S E T,

VREG %113 0.22uF a7 o T IURIZKHLTT o7V 7T H0ERHNET,

VREG [ZNERCEARSN TR, B IRIE (VREG 2MEV VIREE) ©35E41213H /190 DMOSFET
7% DISABLE (177 OFF JIRHE) 12720 F9,

T U ORED HLENZLELT, JIS/EIA ik Class2 O R Rt (HER &AL =15%)
ObLOEFHAINDLZEEHELELE T,

8.13. Enable Input(ENABLE)

ENABLE ® A /1T, &2C» FET O a4 L%, 7 LE T,

HIGH # A 1725281250, 2 TOHINIT AT —T /L ER0ET, LOW 2 A 145281280,
ETOMINAR—T IR ET,

F-ZOW v —4 o~ INPUT(STEP,DIR,MS1,MS2)IZ 42 TA R —7 /LDuy 7 L3
SELTCUWVET,

4725, ENABLE A /JiZH 71 DMOSFET 4% OFF 4880, ENABLE (215 H
71 OFF #iff1 TH->Th, > —4 % ~® INPUT(STEP,DIR,MS1,MS2) I 1S £7,

8.14. Shutdown

IR GREDO Y 7o a AREL LT T v — VR TKEBILERE) O%E | £ ORIk E
ﬁ&#[‘?éﬂéif F A 2D H 71 DMOSFET 7 DISABLE(H, /7 OFF {kfiE )&iwiﬁ“

TBIFNLH IR LSO Vop (KB ERICI1X, UVLO [H#%IC kv /128 DISABLE (/) OFF ik
HE) L7220 o — i HOME (ZV v hLE T,

8.15. SLEEP MODE(SLEEP)

SLEEP =—RIIHE B NS ET, F7-. SLEEPREICB W TIZ. DMOSFET H /1. N
HLXal—F Fr—UR T80, V‘J*B@E&@%O% DISABLE &7V %9, SLEEP Uii1-1C
LOW %# A )3 2%ZLTC . SLEEP £—R{Z720FE 7,

HIGH # A 1322 LT B EEEEZI TV HOME R s al o T SAANRAS—RLET,

HIGH # AJ)$5ZL TRV =7 — R RERICRVET, RAV—7E—Nigkrt% L STEP (55 A
J1% 1msec FFOVENHVET, 20D 1msec EVIRFRENIT v+— VR T NEEEEICADLETO
e &7 TET,

8.16. BRV—7 VR

Yy AJTBXOER (VBB,VDD) D26 BT, S 6 FIFIZBE LRI EIF o — o A%
HVFEH A,

B SESHR A 17739
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8.17. Mixed Decay Operation

H 7V 3 —r o HiciE->THERYIC MIXED DECAY TEIMEL £,

MIXED DECAY TEIES D5 AW T B » 7 RA L MItrip 23 #E L7124  FAST
DECAY (Z#417L . Fixed Off Time ® 31.25%?DH]f#] FAST DECAY Z#tFfL £ 7,

FAST DECAY 234 73 5L.7%0® Fixed Off Time(Fixed Off Time @ 68.75%) T SLOW
DECAY Z#efFrL %7,

Decay Mode % A X > 7 F % — |

Veuase
+ e
See Enlargement A
lout ol 4 N
Enlargement A
A
IC)UT
t
Symbol Characteristic
toff Device fixed off-time
lpEAK Maximum output current
tsp Slow decay interval
o Fast decay interval
louTt Device output current

B SESHR A 18739
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8.18. R #A%E; (Synchronous Rectification)

RIADINER PWM Fay b 728> T Off FEHER ESICWHEE | AfTEIRITZY — 7T
Lo TR ESN TWDETE A E—R(Slow, Mixed Decay Mode) CEiEAIAEET TV ET,
[ O ReB X, E B AE W 2@ U7 DMOSFET % ON S84528T9,
T72 5 . DMOSFET OART 44 A4 —RIZ&E iz o0z, & Rdson TH%S DMOSFET
HEIZEREmLET,
ZHUTEY, ]\"7/(/\‘0)%9%75’1&?)&%@ T ay e —F AF —REHI T DN TEET,
H TGN 0 127202 Ll ClRIIEE i %2 OFF (29528 C, MBI H IZiiiind
EEHNTNET,

8.19. E—42 DHR—IL FIZTDIT

Step A% H LT LICEET AL T, B—Fah— LR TxET, T—4%EDBERM TH
—IVREEDDNT, 10. ATV T L — o A THERLIZE W,

8.20. Timing Requirements
(Ta=+25°C.Vpp=5V, L ~/L1% Voo & GND T9)

|
SLEEP —— t I
|
I ! I :
ENABLE | te '
|
I i ta \ 8
STEP m— . N—
| | !
MSx, RESET, r._.,._.,
or DIR >< ><
|
Time Duration Symbol Typ Unit
STEP minimum, HIGH pulse width tA 1 us
STEP minimum, LOW pulse width tB 1 us
Setup time, input change to STEP tc 200 ns
Hold time, input change to STEP to 200 ns
Setup time, input change to STEP te 5 us
Setup time, input change to STEP tF 1 ms
8.21. EEfER
Direction| ENABLE] SLEEP | OUTA | OUTB Function
X X L Hi-Z Hi-Z R)—TE—K
X H H Hi-Z Hi-Z |T4AT—TJIILE—F
H L H H L CW(Forward)
L L H L H CCW(Reverse)

s X=Don't Care

B SESHR A 19739
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8.22. i ¥ &7 PR &7 (3] 5

VDD VBB
8v 40V =
L g
GND = — GND GND = | ;I
PGND  GND av E !- !-
GND — GND—= GND —
Vas MSx Vea
VREG SENSE Vaee DIR out
VREF DMOS
ROSC Parasitic
10V Egnrgsim SLEEP 8V DMOS
Parasitic
GND = GND — GND — — GND GND —=

8.23.A4983SET-T & @ Pin B4 (Z DLV T
A4983SET-T ElZ 7/ a  /"F |2 £,
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9.

7TV 45— a3 UiERR
9.1. SEZE/RLAT I+

TV MNEROEHRR T GND A8k TREN,

BRI BLOANLENMEZREIZT D720, T AARI TV RNERO EICEEITA T
TLIEENY,

A4988SET-T O I IMEWRIT /2 - THY, HEMRIKEL TS ET,

ZOREH L, PCB OFRFEH 7 BRI AT AT #L«téw PCBIZ AL —7R— /L &R TV
7e12<E . TARARTHA LT EVE @ E i OHTEH 3 BN T 52 N TEET,

IR (Ve 1) IX BT > (100uF L EOLONEELN) TT Ay 7V 7 LT

&, if:%@%&%:‘/?‘ﬂf@if£5&<?“/wz®iﬁ<c:”z%%bﬂfiéu\o

B dv/dt Ay T U T RHCBIT AR B AT KD REZ BT 57201 H 7V PO 171
kﬂ&ﬂﬁfﬁu I ANTITAATBET IR L TIES W, Il LOGIC Ajj 1T/ A X% BT 5

W ARNA L —F A TRIAT LT RN,
A49888ET-T DBENZ— L ELL FIORLET,

A4988SET-T ©&&/ KX —

B VESHA R 211739
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er. 1.5

9.2.Grounding

F XA AD GND 12 1 A GND ERRIZ 2 AT LT REN,
GND i1 (3,18 FBE L) DA HE—R L7y REMGSILTOET O T, 7S — T DOFM 5
(PCB L) THERi T I TLEEWY,

9.3.Current Sensing

H B~V ORHIZI TS, GND Bl COEER FIZXoiE i/ MRS 572012, &
PR UL T SA 2D 1 7 GND (TS THERE L TTEE N,

Fo, B3 ~ELTLIEZE W, BHEHUEAMENS OIZBEL TR, 7V MARELAR DT
(LD EERE T RRERENEGE HO5720, 7V MNER ETORFREI EFILZ2E BT 501 HY
ijao

Yoy bOERNIE, £ OEMIRTUZ LR B IRETO AT Y RO FIREG R0 £ O TS TZE
Uy,

9.4.Thermal Protection

DX a AR EN 165 C(TypicaDIZE T 5L, R 2 TORTA/X—N OFF 12720
F9, ZHUT, AR EOBIENORTIAN—2R#ET 5720 0HL 0T, HAEIREO Y a— NI
ETCEEH A, MEAVRERKIIRBLFE 1B COATI A EFo>TEBVET,
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10. RFYvFTo—H2 R

A4988SET-T > U —X

Phase 1 Phase 2 Phase 1 Phase 2
Full | Half | 1/4 | 1/8 | 116 | current | Current Step Full | Half | 1/4 | 18 | 116 | cyrent | Current Step
Step | Step | Step | Step | Step | [%lripwad | D+ lripwax] | Angle || Step | Step | Step | Step | Step | e nppmad | % lripiad | Angle
# # # # # %o (%) () # # # # # [°}:) (%) )
1 1 2 1 100.00 0.00 0.0 5 9 17 33 —100.00 0.00 180.0
2 99.52 9.80 5.6 34 -99.52 -9.80 185.6
2 3 98.08 19.51 1.3 18 35 —98.08 -19.51 191.3
4 95.69 29.03 18.9 36 -95.69 -29.03 196.9
2 3 5 92.39 38.27 225 10 19 37 -92.39 -38.27 2025
6 88.19 4714 28.1 38 -88.19 —47.14 2081
4 7 83.15 55.56 338 20 39 -83.15 -55.56 213.8
8 77.30 63.44 394 40 -77.30 —-63.44 2194
HOME POSITION— 1 2 3 5 9 70.71 70.71 45.0 3 6 1 21 41 -70.71 -70.71 225.0
10 6344 77.30 50.8 42 —63.44 -77.30 230.6
6 " 55.56 83.15 56.3 22 43 —55.56 -83.15 236.3
12 47.14 88.19 619 44 —47.14 -88.19 2419
4 7 13 38.27 92.39 67.5 12 23 45 -38.27 -92.39 2475
14 29.03 95.69 731 46 -29.03 -95.69 2531
8 15 19.51 98.08 78.8 24 47 -19.51 -98.08 258.8
16 9.80 99.52 84.4 48 -9.80 -99.52 264.4
3 5 9 17 0.00 100.00 90.0 7 13 25 49 0.00 -100.00 270.0
18 -9.80 99.52 95.6 50 9.80 -99.52 275.6
10 19 -19.51 98.08 101.3 26 51 19.51 -98.08 281.3
20 -29.03 95.69 106.9 52 29.03 -95.69 286.9
6 1 21 -38.27 92.39 112.5 14 27 53 38.27 -92.39 2925
22 —-47.14 88.19 118.1 54 47.14 -88.19 298.1
12 23 -55.56 83.15 123.8 28 55 55.56 -83.15 303.8
24 -63.44 77.30 1294 56 63.44 -77.30 309.4
2 4 7 13 25 —70.71 70.71 135.0 4 8 15 29 57 70.71 -70.71 315.0
26 =77.30 63.44 140.6 58 77.30 -63.44 3206
14 27 -83.15 55.56 146.3 30 59 83.156 -55.56 326.3
28 -88.19 47.14 151.9 60 88.19 —47.14 331.9
8 15 29 -92.39 38.27 157.5 16 31 61 92.39 -38.27 3375
30 -95.69 29.03 163.1 62 95.69 -29.03 3431
16 31 -98.08 19.51 168.8 32 63 98.08 -19.51 348.8
32 -99.52 9.80 1744 64 99.52 -9.80 3544
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101. i E— FZ2 &R TYYEBEZ-FZSIZTDT
FDSNIIGE T — R DD SV O G —1

aATBATLET,
B 21 2W1-2 AT 8 DR ai AT 2 MBI CEIV R 2 H35A . TRD Step AF)
T CW Thiu 2 FEEbRED 2 Flo, CCW ThivE 2 D 1 FIZBITLET,

DIR=H(CW)Df

DIR=L(CCW) D

WCBAT T D5A0E. BER F IR -~7, —HFITWVR Y

Phase1 | Phase 2 Phase 1 | Phase 2
Full | Half | 14 | 18 | current | Current | Step Full | Half | 174 | 18 | current | Current | Step
Step | Step | Step | Step | [% lyipmax] | [% lripmax] | ANgle Step | Step | Step | Step | % lyipmax] | [% kripmax] | ANgle
# # # # (%) (%) ) # # # # (%) (%) )
1 1 1 100.00 0.00 00 1 1 1 100.00 0.00 00
2 98.08 19.51 1.3 2 98.08 19.51 13
2 3 92.39 3827 225 2 3 9239 3827 225
4 83.15 5556 338 4 83.15 5556 338
1 2 3 5 70.71 70.71 450 @ 2 3 5 70.71 70.71 450
6 55.56 83.15 56.3 N 6 55.56 83.15 56.3
4 7 38.27 9239 67.5 Step AF 7 3827 9239 67.5
19.51 98.08 788 @ | 1951 98.08 788
3 5/ 9 0.00 100.00 90.0 3 5 9 0.00 100.00 900
Step AJJ 10 —19.51 98.08 101.3 10 -19.51 98.08 101.3
7 6 1" -38.27 92.39 1125 6 1" —38.27 9239 125
d 12 -55.56 83.15 123.8 12 —55.56 83.15 123.8
@’ 4 7 13 —70.71 70.71 1350 2 4 7 13 —70.71 70.71 1350
14 —-83.15 55.56 146.3 14 —83.15 55.56 146.3
8 15 —92.39 3827 1575 8 15 —92.39 3827 157.5
16 -98.08 19.51 168.8 16 —98.08 19.51 168.8
5 9 17 | —100.00 0.00 180.0 5 9 17 | —100.00 0.00 180.0
18 -98.08 -19.51 191.3 18 —98.08 -19.51 191.3
10 19 —92.39 -38.27 2025 10 19 —92.39 -38.27 2025
20 -83.15 —55.56 2138 20 —83.15 -55.56 2138
3 6 11 21 —70.71 —70.71 2250 3 6 " 21 —70.71 —70.71 2250
22 -55.56 —83.15 236.3 22 —55.56 —83.15 236.3
12 23 -38.27 —92.39 2475 12 23 -3827 -92.39 2475
24 -19.51 -98.08 258.8 24 —19.51 —-98.08 258.8
T 13 25 0.00 —100.00 270.0 T 13 25 0.00 —100.00 270.0
26 19.51 -98.08 2813 26 19.51 -98.08 2813
14 27 38.27 -92.39 2925 14 27 3827 —-92.39 2925
28 55.56 —83.15 303.8 28 55.56 —83.15 303.8
4 8 15 29 70.71 —70.71 3150 4 8 15 29 70.71 —70.71 315.0
30 83.15 -55.56 326.3 30 83.15 -55.56 326.3
16 31 92.39 -38.27 3375 16 31 9239 -38.27 3375
32 98.08 -19.51 3488 32 98.08 -19.51 3488
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10.2. EM#EE— FTOEE

STEP

100.00

70.71

Phase 1

IOLI'I'1A 0.00
Direction = H
(%)

—r0.71
-100.00
100.00

70.71

Phase 2
IGLITEA 0.00
Direction = H
(%)
—70.71

-100.00

D Full Step Operation

JEREEEREEEEEES
< Slow >
g g
: :
== ==
:f Slow »

% BAHOHETEIE Itrip D 70.71%IZ5%E S 4L, A EIROT FVEBIEIZWT LD AT > 7
IZBWTH 100%E 725 L I L TWET,
% OUTA—OUTB IZEMANL TWAEFEZ 7T AL LTWET,
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@ Half Step Operation
stee  [[[UULUUUUUUUUT
| |
100.00 - 1 Mixed" -
70.71 |I
slow| | |Slow | |stow
Phase 1 Mixed Mixed Mixed
e
IDUT‘IA 0.00 _._‘j_-_——-_ __ﬂ
Direction = H e .
(%) = =
4 2
o o
—70.71 g 5
5 8
—100.00 g §
100.00 E | | %
L * Mixed" x
7071 . -
Slow[siow | |siow| | [slow
Phase 2 Mixed Mixed Mixed
| exa [ ama
. JouTA gL L L1 i
Direction = H
(%)
—70.71
—100.00

*With ROSC pin tied to GND
% OUTA—OUTB IZEMMDNHN TWAEFEZ 7T AL LTWET,
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@ Quarter Step Operation

ster [{[THU LU T U Uit
100.00
92 39
70.71
~ Mixed® R
38.27 ~
Phase 1 . i
| «— Slow —»<Mixed»] (¢« Slow-—><Mixed»| «{Slowi—>
OUT1A 0.00 [N I T R O N I I R I N
Direction = H -
0y =]
(%) —38.27 5
(=]
[+ 8
-70.71 I3
[7]
—92.39 =
—100.00 3
100.00 £
9239 2
T0.71 |- Mixed* -
3527 |_a Slow
Phase 2 AP ] .
>« Mixed» [« Slow-——>%€Mixed»| [« Slow+><Mixed>»
louTt2a oo e L L —|— oL NN
Direction = H
(%) s
—70.71
9234
—100.00
*With ROSC pin tied to GND
% OUTA—OUTB IZEMMNTHILCWAHEE 7T 2L L TWET,
Yo oBESHEAE 27139
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WicroSysterns, .
-------

@ Eighth Step Operation

38.27 Mixed*
Phase 1 € >
I € Slow ¢ Mixed < Slow NP Mixed >

GF7 5SRO NN e o A o et S ey s s s e s

Direction=H _.,
(%) _

do
(X
o
Home Microstep Position

38.27 Mixed™
Phase 2 € >

i_xgd Slow > Mi_xgd “ Slow >

y

louT2a o b
Direction=H _
(%) _

1=
I.J\\
h 4

*With ROSC pin tied to GND
% OUTA—OUTB IZERMNIEN CTWARE 7T AL L TWET,
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SanKen

(® Sixteenth Step Operation

STEP

100.00
95.69

88.19
83.15

77.30
0.1
63.44
55.56

47.14

3|27
2903

19.51

Phase 1 9.8

loutia oo 4 FH
Direction = H

%)

-19.51

—29.03

-38.27
—47.14

—55.56
—63.44
—70.71

—77.30
—83.15
—588.19
—95.69
—100.00

100.00
95.69

568.19
83.15

77.30
70.71
63.44

55.56
47.14
38.27

Home Microstep Position

29.03

19.51

Phase 2 93
louTea € Mixed 2l Slow P 1€ Mixed o Wi Slow >
0.00 t = [t s | e s o [ o - L - o

Direction =H

%)

—19.51

-29.03
-38.27
—47.14
—55.56
—63.44

—70.71

—77.30
—83.15
—88.19
—95.69
—100.00 =

% OUTA—OUTB |[ZERMNIEIN CTWAIEE 7T AL L TWET,
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10.3. i —4r 2 R

(@D Full Step Operation
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@ Quarter Step Operation
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® Sixteenth Step Operation
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11. BiEREE

VBB=24V, VDD=3.3V

4W1-2 FHEEE (MS1=MS2=MS3=H)

FAH BT

1 ARR R I T

5-
\IH\IHHI\HI\ |
1 STEP
1 STEP 2El
ms
2 OUT1A Eft
3
50 F 2 OUT1A Eft
L 1 OUT2A &
L510] BhL 20 me BlL
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g g mg BE % 50 kS/s g ég mg EE I 188 kS/s
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YU UoBSHKREH 33/39



A4988SET-T 7 74— 3>/ — b Ver. 15

2W1-2 FHJbE (MS1=MS2=H, MS3=L)

FAHEI I

1 FRREE T P
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W1-2 fHJihRE (MS1=L, MS2=H, MS3=L)

FAH BT

1 R EBEFEEE
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1-2 FHJEhE (MS1=H, MS2=L, MS3=L)

FAHFEFEIE

1 AR T T
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2 FAbE (MS1=MS2=MS3=L)

FAFEI I
8-0ct-B8
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29-5Sep-B3
16:34:20
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1. @my
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il 19 my 5o
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3 2 V DCBL
4 2 W DOCBi
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MicroSysterms, .

¥ EHEOEE CAUTION/WARNING

O REITFLH SN TV L EEF L OGN, A EDZEL L TOURLELOT, TALITERT 284s LITHE=
BOTHFAME, MAPTAHE, TOMOEMORERBEIC OV THLIT - OREzAVEE 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.

o W HI M E, BEMEOM LIZED TOETH, FEERRE TR, HOMRTOXRM, BEOFAEITHTONEEA,
S OBEIC L VRERE LT, AFFl, kRS, 2R BEF2RESERVE S ERAFOREICHRNT,

'H:IE%D VAT ALT+/\f£ﬁ£ﬁﬁ+&Uﬁﬁn‘u\%fTo << 7 AN

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.

O RETFHIMEN TV H T, — B HIRGERML, FHEHESR, BEMAERE, SHESE L OIERsL L
ZERLTEY 4, THEAOBRIE. MAMIREFICES S 23MHIO L DRH 2 BV Z LET,
IV MERAMEANER S 4 2 2l (s e & 2 OISR, Z0W 15 S IR, B - B deE, SRR @i L)~0
A% THEt ORI, LPERARTER 0~ TR O AR ICEA S 3R L, & fijﬁﬂ%kﬁﬂbw\t L&
j—l)
5D TV MEREME DS ZoR S 2 @ (i 22 s . R I, AEMHERE O 72D O BERRRBEER 72 Okt o ST
LDEENEBNRIMLHLRNTIZS N,
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.

o ligkt D7 A X%:‘Wi)ﬂ\ EFINEEN L AIGE 23EHT 050, ERECHT 2T 4 L—T 1T l0

FREEAT 5 HiT L BEMECRELSEENLET,
FA4L—TF 4 /7 J: IEEEZBEEE M LT 5720, FEKE 75‘6%17%%/&1/7’_@1’?%&.% RELIZD, P—
VR AR EIZDNWTEET DI EE2ETNET, T4 L—T 4 U7 &7 ERITF, —ROIITEE, &K, &

&E@%%%xbvx\%ﬂﬁﬁ\@§&8®%ﬁxbvx\¥§W?N%x®aa%ﬁ;iéﬁxhvx#%wi
o INHDA M LRI, BEEREIED 5 W3R KR, RAMEIZOWTHEBEET 2H6ERHY £,

RINT =T ZAR0NRT —F 3 AW 1C 12, HEREBDNKRE SESGHLE (1) OF 1 L—T 4 > 7 ORREN,
BREMEERESLEZDER LRV ETOTRSICIEIES 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.

O AEITHFM SN TV ARGD ZHEMICH > T, 2 b DRGITMHMORSE - M ZAaDE D56, 2WiE, 2
S ORI, AL E DT SO - LB A FE T HE IR, EHFEOFEICHRWTZED Y 27 & THREO
FFoTLE &N,

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.

O RFIT R S A B I R B 2 L TR 0 8 A,

Anti radioactive ray design is not considered for the products listed herein.

o kL EiEsN T O, REETEICLD T Iz o TEILI - UIEEE AV TR A,
Sanken assumes no responsibility for any troubles, such as dropping products caused during transportation out of Sanken’s distribution network.
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