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TR

- ;. ON HLPLH /) (4984S <V — X :source ] 0.43Qmax. sink {f] 0.43Qmax)
(4985S >V —X:source 1] 0.9Qmax. sink {f] 0.9Qmax)

- 1 PR (O CP) [ PN ik
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- HEhE {)lu(ﬂiﬁ%“‘]\@m/ﬁﬁfﬂﬁé EFEHL

- [F] R R RE | 2 K D[R] AR IRF D BIVHE S DTk

KRB EAE(UVLO), R 2R A REHA I (TSD)
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Parts No. N lr— e /N ) FAE HH LR RE % s
Mosmspmr | comN: |
AiooseRTTRT | CQEN32 Y — () .
iiggggiﬁg{{g eTSSO0P24 4000 SR
iiggggiﬁigg eTSSOP24 500 ) — L (Oh0)
Nionsspen | cQFN2d
e B R P
AiogsSTpT | CTSSOP2s

X U—ukbiE, mEHR OO INE2DES, YT E AT v 7 FEIL IC 7 —ATDOZ

etk A L7220 FET, 500 EO/N A —ZBLTIBIRT AR TSV,

3.1 AEmBIRA BTSN A —
not to scale
A 4 9 84 S LP T R —T 24-contact QFN
1 ] 1 1L 1L 1 with exposed thermal pad
FLoOsE S I——I_I J [ )—RIJL—LAyx 4mm * 4mm = 0.75 mm \ h
BA T:Tin Plate(RoHS3¢ ) (ES package)
§’]1’E% Ejﬂ%&%ﬁ@ *@@ﬁ?% 32-contact QFN
$:-20°C~85°C TR: T-%DQ(*&%’—%'J_}I’) with exposed thermal pad h
IS —S BT LU:7—E>Z70hAY—IL) 5mm » 5 mm * 0.90 mm \
LP:eTSSOP #EF1:Bulk (ET package)

(LP Package)

ES:eGFN 24-pin TSSOP .
ET:eQFN with exposed thermal pad k.

32. Y—X@mDIENRA
INEICIRRRE S R LI AR O — X e LT, FRROBENHYET,

. . — <A T ATy TG N2 —
Parts No. TERE: N lr—3y Wiz W12 TWio Status
A4982SET-T eQFN32 O X 9
A4982SLP-T | 35V/2.0A | eTSSOP24 O X O w2 e
A4988SET-T eQFN28 O O @)

$or LBRHR R
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4. Bt
4.1, HERRATER
KRt ATER (1j=25C)

Bm E EVR =2 oK% E BT w &
FEIREE Vs 35 v
HAEE (%1) L 2.0 A A4984S, Cont?nuous
+1.0 A A4985S, Continuous
uYy s ASIEE Vin -0.3~55 v
Yy 7 BREE Voo -0.3~5.5 \%
W ERE Vour 35 Vv
ﬁ Hj % E VSENSE 2o Y
2.5 \% tw<Zlusec
REFAI&ET Vrer 5.5 \Y
3.38 W (*4)
Ny lr—Y T —8%(%2) Pp 4.02 W (*5)
4.46 w (*6)
B EE ERE Ta —20~85 C
Pryrvovavih E (%3) LE 150 C
®RF R K Tstg —55~150 T

(% 1) ) FEFN LB FEIR L i BVRABIZ Lo THIBRA T 52 EMBH ET,

W7 DG FICB W Th, IRL T, B E SN2 E M & I 38 L OV KA IR E
(TJ=+150C)Z 2 72 EHIZL T FEW,

(3 2) J& PHIEFE (Ta) 25+25°C UL EDE1E.-27.02mW/ C(QFN24 t°> /3w - — U (JEDEC i
4 JE3H(High K ), -32.16mW/'C(QFN32 v 3y — (JEDEC JEYE 4 J& Mt
(High K i), -35.71mW/°C(eTSSOP24 t°> 34— (JEDEC A4 4 & it (High
KBNS TT AL —T A 7 DRELRDE T, (BEKDOHEESR)

(%3) U7 a ARE (TN B+150 CEBT Ko7 B & FCEALES A, 7 /A AR OH
— N MR ISENEL £908, 2O X975 T oML, MRS, BEF T RS,

(%k4) QFN24 £ /37— (A4984SES-T/A4985SES-T) JEDEC £:% 4 & Ftik (High K)iZ
THIE,

(*5) QFN32 "> /34— (A4984SET-T/A4985SET-T) JEDEC ¥ 4 J& Kk (High K)iZ
THIE,

(% 6)eTSSOP24 £ 73/ — (A4984SLP-T/A4985SLP-T) JEDEC #:#E 4 J& Hp (High K)
[ THIE,

# o UBEHR R 5/39




Allegro+

A4984S/A4985S 1) —X T ) r—a >/ — b Ver. 23

4.2.

BRI
(FriZlBr v 72 56 Ta=25°C. Veg=35V)
tH 3% (Output Drivers)
HHEEE wE EH Limits B HEss
Characteristics Symbol | mIN | TYP | MAX | Units Test Conditions
ERRRERH Ves  |— S T PR
0 35 \Y RY—FE—N
Logic T JH B £ H#iH Vop 3 5.5 \%
0.32 0.43 Q Source, Iy, =-1.5A (A4984S)
MOSFET ONJEEH: Roson 032 | 043 o Sink, 1oy = 1.5A (A49845S)
0.7 0.9 Q Source, lout = -0.8A (A4985S)
0.7 0.9 Q Sink, lout = 0.8A (A4985S)
1.3 \% Source, lout = -1.5A (A4984S)
S —— ve 1.3 v Sink, lout = 1.5A (A4984S)
13 \Y Source, lout = -0.8A (A4985S)
1.3 \% Sink, lout = 0.8A (A4985S)
4 mA Fpwm < 50KHz
EEREWR les 2 mA BhEIRAB, HiJJOFFRE
10 LA R —FE—F
8 mA Py < 50KHz
oYy BIRER lop 5 mA tH /JOFFi
10 pA RY—FF—F
#4818 (Control Logic)
Logic AJJBJE Ving |0-7Vop \ Ving
Vino) 0.3Vpp \4 Vino)
Logic A D Ingy | 20 | <10 20 A Vin=0.7Vpp
oy | -20 | <10 | 20 nA Vin=0.3Vpp
~A7uRFy L IM MS1 100 kQ
~AIuRTy 2L IR2 MS2 50 kQ
Logic AJEEERTYL R Vhys(in 5 11 19 % VDDE/EH:
7% TR teank 700 1000 | 1300 ns
B 52 OFFRs tore 20 30 40 us 0OSC >3V
23 30 37 us Rosc=25K Q
REFA T EE&E Vrer 0 4 \%
REF#&+AJIEHR Irer -3 3 pA
. L +150 | % | Vrer =2V, %lrreipmax=38.27%
%ﬁI\U\yélg;)\/I/::7*— err, 50 % | Vaer = 2V, %l T0.71%
+5.0 % | Vrer = 2V, %l1repmax=100.00%
IBRF—N—FTyRZA L Tor 100 | 475 | 800 ns
1B AE (Protection)
RSB B lopsr |—= a AR
11 A A4985S
AR IR E T, 165 C
BRRBEXTIOR Tonvs 15 T
ETERUYIERE W | 27 | 28 | 29 | v VooRIE, S5 EARE
BEEERBEATUVR UVhys 0.09 \Y
X1 RPOABRITHEMNE O 5EREZ <L TBY £7,

X2 Typ 7 — ZITEREHEHME LTI L TR SV,
3 1 ern={(Vrer/8)-Vsense} (Vrer/8)

6/39




llgm"“ A4984S/A4985S L 1)—X FFYr—3v/— b Ver.2.3

MicroSysterms, .

5. 4R
5.1.QFN24 E /8y 4 — (A4984SES-T/A4985SES-T #il)

(24 ¥ > QFN)
HAL : mm

Koy = U (RIS

0.30
4.00 +0.15
- 24 |=— 050
—
= =
4.00 +0.15 R— E 270 |40
i

270
410

%& EEQLISG . & PCB Layout Reference View

+0.05 | |
0.25 507 ~ 0 75 £0.05 For Reference Only; not for tooling use (reference JEDEC MO-220WGGD)
0.50 BSC Dimensions in millimeters

Exact case and lead configuration at supplier discretion within limits shown

& Terminal #1 mark area

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

_U U U U U U & Reference land pattern layout (reference IPC7351
} -] [ QFN50P400X400X80-25W6M)
045 MAX 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
- |2.70 mounting on a multilayer PCB, thermal vias at the exposed thermal pad land
can improve thermal dissipation (reference EIA/JEDEC Standard JESD51-5)

nnnnnn

& Coplanarity includes exposed thermal pad and terminals

270

U— RIEFROFFRBREILRM L 1320 £/ A,

® 316 Fu (GND)E B DOHMEMAE — h v 78y REIX, WERIC Fv 7D P Fb a2 LTz
eI TWET,

i R LY % N |

U A FALBE 0 Sn100% (7272 L, ML A » RN TEY FHA)

Yo L BSHR R 7139
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5.2.QFN32 Ev /w5 —2 (A4984SET-T/A4985SET-T @)

I:o : NV Y
(32 ¥ QFN) AT mm
Ny = YA #eHE 7  FE R
— | |=—030
5.000.15 3 —| |=— 050
l
S
;l:ﬁ : o
-| 5002015 4 —54- % " - | 340| 500
~BREna0y—
o ‘
| _L T
N | SEATING - -
A |oos[c|___ PLANE ! 500 !

0.25:0.1[]—“" “"— ‘ L[}_BU =010
[~

050 BSC & PCB | ayout Reference View

+ For Reference Only; not for tooling use
:U'U'U’UTU‘U‘U‘U_ (reference JEDEC MO-220VHHD-6)
} =Y ' (= L Dimensions in millimeters
0.50+0.10 g E Exact case and lead configuration at supplier discretion within limits shown
g 340 A Terminal #1 mark area
b= . & Exposed thermal pad (reference only, terminal #1
(o=

identifier appearance at supplier discration)

& Reference land pattem layout (reference
IPC7351 QFNS0PS00X500X100-33VEM);
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 mulfilayer PCB, thermal vias at the
exposed thermal pad land can improve thermal dissipation (reference
EIA/JEDEC Standard JESDS1-5)

& Coplanarity includes exposed thermal pad and ferminals

U — FEROFFARBEITRBE L 13720 /A,
6,19 T (GND) & HiE D EHE — 73y REX, WEIC T 7D P &I LT
eI TUVET,
® Ui TEAE - 8
Ui ER A FALEE 2 Sn100% (7272 L, T A » FAFEINTEY £HA)
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5.3.eTSSOP24 E /Ny — (A4984SLP-T/A4985SLP-T i£318)

(24 & > eTSSOP)

Ny = VAR X i1 A N N RN

7802010 _ o 5 065 —ﬁﬁg—
; } —
| 300 [ 440+010 | 6402020 i L s s
. |

R

432
_‘I__155 -—

!

.

|

i

1

!

C I
— ! SEATING PLANE

e \oH B e PLANE ~— GAUGE FLANE é& PCE Layout Reference View
i s
006 — 120 MAX For reference only
0.15 MAaxX (reference JEDEC MO-133 ADT)

Dimensions in milimeters
Dimensions exclusive of mold flash, gate burrs, and dambar protrusions
Exact cace and lead configuration at cupplier diccretion within limite chown

/B Terminal #1 mark area
& Expozed thermal pad (bottom surface)

/G, Reference land pattem layout (reference IPC7351
TSOPESPBA0X120-25M); all pads a minimum of 020 mm from all
adjacent pads; adjust 2 necessary to meet application process
requiremenis and PCE layout tolerances; when mounting on a multiayer
PCB, thermal vias at the expesed thermal pad land can improve thermal
dissipation (reference EIANEDEC Standard JESD51-5)

U— FHROFFARRAITRB L 13720 /A,

® 1324 FWiF(GND)E A DHEEH e — b v 73y REIZ NEIC F v 7O P iz LT
eI TWET,

® Ui IEE ¢

® Ui A v FMLEE : Sn100%
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6. RETOv Y E&Pin &3

6.1. AEIAY I

022 uF 01uF
VREG — | CP1 CP2
I T YT T
| ' |
VDD (5 Current Charge |
T Regulator Pump |
| [ | ;}VCP
I | _Lotwr
: DMDS Full Bridge l VBB |
REF | : Q
; 1+
' B[ +
| ; | ouT1A
| 4 g
| H | OUT1B =
[ a [ 1
[ P;\fM Latch ocpj> J I_ i [ Ul
Blanking : SENSE1 ~
step ! Mixed Decay | g H A ry
i t. ] ‘|”
DIR] | Gate |
o— Drive i :
= DMOS Full Bridge : | VBB2 R,
: T
Ms1d|)— Translator :> Control > :)1 J {‘—ll— i | =
Logic ;
o— 9 i | ouT2A
MS2 H hd
f | ocPp : . OUT2B
—, |
I PWM Latch [&— i J |_ : |
ENABLE, Blanking i | SENSE2
Mixed Decay e S
SLEEP(J;) T
R,
I I 52
| | L
| |
| Vier |
e e e e e e e -
== A=
Yoy oBRHKRAEH 10/39
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6.2. Pin E23I
PinE &
QFN24| QFN32 [eTSsoP24| &= HaE
(ES) (ET) (LP)
1 1 22 OuUT?2B H Him+2B
2 5 23 ENABLE| ENABLE/DISABLEYIYE X A i F
3 6 24 GND 5 R T
4 7 1 CP1 Fry—IR Tk LI AmFL
5 8 2 CP2 Fr—U Tk LT RNGF2
6 9 3 VCP Fr—IRTEEInF
7 10 4 VREG REL X L—2H himF
8 11 5 MS1 i 75 =X % 7€ i 1
9 12 6 MS?2 T 75 =X &% % i 72
10 13 7 RESET )tk A HiinF
11 14 8 ROSC & %€ O F F IR sl 5% 7€ S+
12 15 9 SLEEP RA)—=T AN F
13 16 10 VDD APy EIRANEF
14 17 11 STEP FhREIES A HiiF
15 18 12 REF BERRHEALEETEA NinF
16 19 13 GND TS5 RIRF
17 20 14 DIR BlExA M A HinF
18 24 15 OUT1B H AdmF1B
19 22 16 VBB1 FTERADGFL
20 25 17 SENSE1 B iR H dinF1
21 27 18 OUTI1A H hisF1A
22 30 19 OUT2A H A dmF2A
23 32 20 SENSE?2 E AR H i F2
24 3 21 VBB?2 FERADIRF2
2,4,21,23 w
— 1 ’ ’ _ NC _j~ ﬂ
26282931 A7 T
ES Package ET Package LP Package
3 :f: :S :vg: f f ceill] O [23] ehD
TR NS cr2[Z] [22] ENABLE
OUT2B [T ."’"_"_"_"""“ : i8] ouTiB ouT2B | 1% [ “'ICPE OUTQB
ENABLE 2 L arlow ne [7) 1 vrREs [4] 1] ves2
GND “3-: ! ,\-_1_6_ GND ves2 |33 Ms1 5] [£8] sEnsE2
[ PAD [ __hNel#y ms2 (5] PAD [13] cuTza
P14 s I ENABLE |52 RESET[7 | [18] cuT1A
o |5 | Cafsree oo 5> G
VeR L8 I 13] vbD s ..é\.:l SLEEP [T [18] veB1
OQGLEER e onlo frs] oums
I~ 1 = =] o EEE; b= Eﬁ; e sTER [11] [14] DIR
2z8lk 3 B0z a9 o REF [iZ] [13] enD
EEE§§§ %Ezzﬁggg
Yoy oBRHKRAEH 11/39
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FCALBLUONRA R LT o H CAIFFRALT
TEUy,

CA3 B L TrCA4 1Z. PCB IZ Lk AR A > B —
B A (AN—R— LI EHET) 2T DT
BT Dm0l WAL F—mIZHAIND Z &N
PELWTT,

Vg 74 VIS TRGOEITICER T
FCA2BLUNA RRa LT U H CALFFRA LT
TEW,

CAl B LU CA2 1L, PCBIZ L DR A v B —&
VA (A= E L ET) BT LT
Aol M EFEmICEASIND Z ERE
*F LWTT,

R4 : 25kQ(1/8W)
R5 : 22kQ(1/8W)
R6 : 15kQ(1/8W)

ks A [B] #8451
LOGIC
SUPPLY N oAb
Y 1
SUPPLY
c4 c3 6
R vDD CP1 cP2 vep T
VBB1 [—9—*
R5£ VBB2 B
REF CAI== ZZCA2
cA4l+CA3l
T OUT1A
R6
L STEP
- DIR OUT1B
- | RESET
an 3 — MS1
59 HMs2
4 H - OUT2A
. 'SLEEP
|| ENABLE OUT2B|
VREG
SENSE1
ROSC
SENSE2
R4 GND
R52§ Csz__Rs1§ Csi] C5[
. .
FHEIZ Vpp Ve 7 A /@J/,:,/]) 2 BEE' LTTFE, Rei/Rsy : O47Q(1W) Cei/Cey - Olp_F/3V
Vbp A4 0 iZT%DD@EL ﬁq::l/'f/

CAL : 0.22uF/50V
CA2 : 100uF/50V
CA3 : 0.22uF/10V
CA4 : 10uF/10V
C3: 0.1pF/50V

C4: 0.1uF/50V

C5 : 0.22uF/25V

12 /39




S;EEEg%ﬂﬂéﬂv? A4984S/A4985S L) —RX FTYHr— 3/ — b Ver. 23

‘‘‘‘‘‘‘‘‘‘‘‘‘‘
--------

S T RS #BIC I LR HIEIR B K /e 28 7 BIEERBPRET L EnH Y 7,
XA47$F@k%m%é ALV EBERERO 2 T Y (CS1/CS2) Z4HMLTT
él/\o

ZOaryF UoPITEEREEEOB WL O AL IR0,

F - CESE ORI L R EPNICEE L L&Y, BEEICELEL T, A3
JEFEEMR L) Z T FEW (HLE LELTIZ0.1u FREETT)

¥GND ~Z —r D5 & B LIIEH3IiEE LTSV,

%5 GND #5725 VDD % GND(S—GND) & VBB 52 GND(P—GND)% 43iF % (JLi A1 o~
= AR HRDTETNELTD) L AXERBERP DY £T GELIX 91, &L
BRLAT 7 MRS TR — 2B TES W),

Y*RS1/RS2 T+ A IO ERBEICEE LT FE W,
RS1/RS2 TIEHTABIOEKICOZX £ LTI, FOEBITHE T 5HKD 2 (ERED
ERROEHDEHETENZ LEST GBI L VIEIERZLLTCLE I D),

YR5/R6 DIPLELDEEIZOVNT
R5/R6/Rs DIFUEFR EIZ T VDD=5V O TH 540mA (v —72) , VDD=3.3V DO 5Af:
m3mmA(t ﬁ)mﬂécﬁofkwi#

FIEE % WIS S -V BEA I, 8-6. Internal PWM Current Control 228 < 72 &0,

YAy T U RBROEEICONT
CS1,082,CA1,CA2,CA3,CA4,C5 11/ A K EAE HITE Lz 2 w7 oo £,
Rl BT = ﬂE@ﬂ/T/%@*Em%%HmaLf%ﬁbf%@iﬁ# 5 Bl
OREICHE F LT, 2—F— I 5 EBHRIC B THRIER (T - 72 1T 2l
FEEW,
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8. HrEEREA
8.1. T/ A XEHE

A4984S/A4985S8 IV — Rt AT LS B REERE T 5 — A R A~ A VB AT
THRINTE—FRTA/ITT,

D=L EY, B H B DI WME SRR TR RIS T E T,

A4984S/A4985S TV —XR(F, "AR—=FEEEN T RO ATV 7 E—HRTA/NT, TIVAT T
(2 M) =T 277 (1—2 FMES ) -4 HEI~A7ax7y 7 (W1 —2 bk
) 8 WEI~ A7 AT (2W1—2 FAJbRE 5 ATk S TEET,

A4984S/A49858 TV —XIHFH SN TWD 250 H 7w (2T NlF v/l DMOSFET T
ERRSILTOET) OV uh OFF iR B E o PWM Hil# R L0 B HIE S g,

AT ACEBITDH H 7TV I DERI, ST o E@(}lbfﬁﬂjﬁ&#(Rs) )771//2 A
(Ve BL O —7 b D(E 5451772 DAC(DA = X—Z) O EFICI>THRENE
7

BIFNLE EVEFL LTV By MFIZRBW T, & —7 U2k, £4H0 DAC A LERO N
IXHIHAD Home State IR ESILET,

F-mAAEL I, ETHEHE—RIX Mixed Decay (2R ESILET,

STEP Ui (5 508 1 7SV AA I ENDE, —r Iz K AEfIZ DAC HTEENROE
FEL~ZBATLET,

JilliE—RIE, FRIRESN TS MS1T BEURMS2 OuP o /G 5k CGRESNET,

DAC H /1B EDOL L3 1 OFD DAC HJEIEDOL L EDHIRWGE . H 7 Uy P O ik
F=E—NRT Mixed Decay (R ESNET,

DAC HEHAFBEEDOL LN 1 SFiD DAC HAEBEEDOL ~LIDE B LIIELWE S H
7V P OEFIFET—RX Slow Decay _pxméﬂiﬁ”

ZOHBENERE R T — N &R R IZ LY, =X OWEELICLDERBETEOELIMZD
ZENTE, ¥ AIVRATyE 7 OEMWEL IEMERLDOIZL TWET,

A4984S/A4985S ) — XD il 7

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

8.2. Reset Input (RESET)

RESET AJi(Active Low)iZs —# > —% Home State(10. A7y 7L —~r 25 MIEE
UOICERELE T, £7-. 1177 DMOSFET 24 C OFF (L1,
ZDEE STEP AE RESET %+ High S A NSNS THEESNET,

oy vBSRHERA R 14739
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8.3. Step Input (STEP)

STEP AJ1DiH EARANTy 2l oT o —F o —2E8fEL, E—4%

1 ATy 7 It E T £ T,

v—tro Y —1d, DAC ~D ANNMEF &7 Vo I D EIRD A& L £,

1 AT 7T DORESL, T-1 OFEITRIIL TS MS1, MS2 Duyy /{5 5 DfE &S iRIE Tk
ESNET,

8.4. Microstep Select (MS1/MS2)

MS1 3550 MS2 D AN, T-1 DFEIREND LI R A AT ES,
MS1 /% 100KQ T, MS2 /%, 50k Q THAFX 7 S TVET,
A REDHI A& DL, STEP ADE BRADECEHNTT,

8.5. Direction Input (DIR)

DIRECTION D AJjiwEli%, £—XDREERST M ZRO 56D TY, DIR 155728 L O, [BI#T
[[1Z CCW L7220%4,—75 DIR 15 57% H O, [l 7)1 CW 7209,
DIR 55 D% kiZ, STEP AJME SN AL ETELTY,

8.6. Internal PWM Current Control

% H 7Vo L, [EE OFF K 5> PWM i il 0] 15 CHlE S E 9,

ZOREE OFF K> PWM BRI IX, T — X~ A M &4 7% E S 72l (Itrip)
WZHIBRL 7,

BN, RANALE 5 SINK & SOURCE @ DMOSFET 78 ON L7200 Bt NT—X % E->T
RslZidvET,

BRI LAEIER ey 72y DAC O )EEEFE Lo To I, Bt t=ar L —2|2
£V PWM 7573 RESET Zi1F7,

ZAUZEY, SLOW-DECAY E—FRDE 1%, SOURCE R74733% OFF &720, FAST $L<IE
MIXED-DECAY =—FD#A1%, SINK & SOURCE ORZA35 OFF L7200 F 4,

LA RO KX Rs & VRer Wi FIC A IS EIEE IC WEBICER ESN - HI L TR ES
nEd,

ITrRiPMAX=VR®EF/8Rs

Bt = S —21Z2x L, DAC 7713 Veer ) % EMEZRER TRV SE £,
(1027“)707_7‘/7<@2§|j‘]@%2}”b%2}”b@ Step T@ %ItripMaX %;S%<f:éb \)

Trrip = (%ItriIPMAX/100)XItRIPMAX

SENSE BJEDERH THD 0.5V ITHEA2NIINTL TTESU Y,
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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 H.4 GND [ZHEE L QU722 & T, Sl #1725 Mixed-Decay (& CHill
&1, Fixed Off-Time 1Z 30psec [CERESIVET,

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

TRZAED I AREFEIRNZ BN TR OT B EC TLEISGE . 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 16/39
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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 7RI ZD B ELNGREIZ /> TNDTzw , 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 ([ZBW T, 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 17739
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© Ta—hERBITFAROZ L7 Uy PRIEOEIEIZHSUNT

Tz Out-Gnd > a—h R ICBITAEIRO S EN 2~ LUET,

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 J1&N 57>, VDD S FEEISN D E CTIIRFr
INFET,

Fo. —FO7 ATV out-Gnd T a— L TWAEAETH. O FO 77Uy I3l D)
VEZBZr2unET,

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

File vedical Timehase Trgger Display Cursors Measure Math  Anshsis  Utiliies  Halp

8.10. Blanking

ZOREREIE, IR ETEHEE L > TAAS v T o 7 L OO DR E R = R — 2%
T ILET,

AN —BET T THIELL ST VT T HAF —RDY N —BSCAA T 7
BRSO ARB BRI LD L — 2O E R ZENTEET,

7 ZX 7R (tBane) X, FRETHALIET,

taLank = lus

8.11. F ¥ — 7R 7 (CP1 and CP2)

F ¥ —VR 7L Ve K0LEWEEEMED 2O DRI T, ZOEETH /7Y —% DMOSFET
ZERENLET,

0.1uF OEFIv a7 4% CP1-CP2 MIEEE L T7IZawy,

F7-. FIERIZ 0.1uF O®FIv7as 5 4% VCP-VBB [HiZiEE L L&, Z0ar T o3hd
71— DMOSFET ZBEE) 42720 OEJREL THEIZRDET,

8.12. VREG

VREG IZH{ /13> 7 DMOSFET % BE#h 357 S E T,

VREG 5714 0.22uF O 5o 3T IV RNIZRLCT Ay 7V 7T D0 ERHVET,

VREG IR CEAAS L TEY, Ba k& (VREG 2MEVIREE) 054 121ZH /1> DMOSFET
73 DISABLE (7] OFF JIR#E) (2720 F 7,

YU vEIHARY 18739
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8.13. Enable Input(ENABLE)

ENABLE ® AT, 2 ThD FET O &4 o6 L% A7 LE T,

HIGH # A 725281250, 2 TOHINTIT AT —T /L ER0ET, LOW 2 A 145281280,
ETOMIINAR—T IR ET,

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

3725, ENABLE A /JiZH 71 DMOSFET O Z4+% OFF +4##E T, ENABLE (215 H
71 OFF #HIfTH->Th, > —4 %~ INPUT(STEP,DIR,MS1,MS2)| I {f- &£,

8.14. Shutdown

WIREGREDO Y 7 a iBEL LI T v — VR IREIERE) OFA 20 B REED
ﬁ%fsﬂ‘éﬂéif F A ADH 77 DMOSFET 7% DISABLE(HH 77 OFF {kHE )kiﬁ@iﬂ“

TR D FIFEFRB L Vop IKEERIZIL. UVLO [EICEDH 7125 DISABLE (/) OFF Ik
RE) 720 > —4 oY —(X HOME ([2V YL T,

8.15. SLEEP MODE(SLEEP)

SLEEP &—R|3iH#E N &Kt E£7, 72, SLEEP REEIZHBWTIE, DMOSFET /), N
HLXal—F Fr—UR T o530, V‘J*Blﬁlf‘t&@%ﬁp DISABLE &720 %9, SLEEP Ui1C
LOW # A 13 5ZEC.SLEEP £—R|Z720E7,

HIGH # A9 52Tl EEZI TV HOME IR ar b T SAARAT—RLE T,

HIGH # A /13526 TR =75 —RDBMFEERICRVE T, AV —7E—RiEkR#%IX STEP (5 A
H1% 1msec FFOMERHVET, 2D 1msec EVIORFEIZT v— R TR EEBEICADETD
REfE] &7 TONET,

8.16. BIR>—7 VA

nYy 7 ANBLOER (VBB,VDD) D6 BT SH FIFICEEUARRIZRSE S BT —7 A%
HVEE A,
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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%D#]f#] FAST DECAY Z#tFfL £ 7,

FAST DECAY 234 T3 5L.5%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 20739
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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 4 ¥4 A4 —RIZ&E iz o0z, & Rdson TH% 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% HHLUT LICEET AL T, B—Fah— R TXET, T—4%EDBERM TH
—VREREDDNE, 10. AT VT 2 —ru A ZRERLSTEE N,

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
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8.22. i ¥ &7 PR &7 (3] 5

VDD
8V 40V

VBB
GND = — GND GND =

PGND  GND

oves  ver[ | cei[ | o2 ]
i<
K2
L g
—Pt—

Ves

VREG SENSE

DMOS

/
1oV Parasitic

GND = GND —

VREG

MSx
DIR
VREF
ROSC
SLEEP

DMOS
Parasitic

ouTt

DMOS
Parasitic

8.23.A498X ¥ 1) —X Pin E#fa R

A498X SV — XD kA RLUET,

B =BT, BV I D ATTDOIPNEITNTTT O T, n v /G 5 A AR 2520 T,
Clock # A~ Phase AT DT A A% ANIERZ HZENTEET,

A498X 1) — XPinER | th &

eQFN24 eQFN32 eTSSOP24

Pin# | A4984SES- | A4986SES- | A4984SET- | A4986SET- | A4984SLP- | A4986SLP-
T T T T T T

1 OUT2B OUT2B OUT2B OUT2B CP1 CP1
2 ENABLE PH2 NC NC CP2 CP2
3 GND GND VBB?2 VBB?2 VCP VCP
4 CP1 CP1 ~_NC NC VREG VREG
5 CP2 CP2 ENABLE PH2 MS1 INO2
6 VCP VCP GND GND MS2 IN12
7 VREG VREG CP1 CP1 'RESET IN11
8 MS1 INO2 CP2 CP2 ROSC ROSC
9 MS2 IN12 VCP VCP SLEEP SLEEP
10 RESET IN11 VREG VREG VDD VDD
11 ROSC ROSC MS1 INO2 STEP INO1
12 SLEEP SLEEP MS2 IN12 REF REF
13 VDD VDD ‘RESET IN11 GND GND
14 STEP INO1 ROSC ROSC DIR PH1
15 REF REF SLEEP "SLEEP OUT1B OUTI1B
16 GND GND VDD VDD VBB1 VBB1
17 DIR PH1 STEP INO1 SENSE1 SENSE1
18 OUT1B OUT1B REF REF OUTIA OUTIA
19 VBB1 VBB1 GND GND OUT2A OUT2A
20 SENSE1 SENSE1 DIR PH1 SENSE? SENSE?
21 OUT1A OUTIA NC NC VBB?2 VBB?2
22 OUT2A OUT2A VBB1 VBB1 OUT2B OUT?2B
23 SENSE2 | SENSE2 NC NC ENABLE PH2
24 VBB?2 VBB?2 OUT1B OUT1B GND GND
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9. FFUH— 3 ER
9.1. SEZE/RLAT I+

TV MNEROEHRR T GND A8k TREN,

BB L OB R B EZ BT D702, T A ALT VU MNER O LICESEFATZATL
TLIEEWY,

A4984S/A49858 LU — XD EE I TFEEWIZ 72> THY, BRI EL CEASLET,

Z OB, PCB O8IFEH N CIEFEITA AT L TLIEEWN, PCBIZA/L—R— L& 7% T
712 & TORARTRAE LT B g B i OFTE N 7 AT DN TEE T,

EIRAG G T (Ve Ui 1) (X B2 7 >3 (100pF LLEOLORLEEL) TT Ay 7V 71T
P&, FFOEM T 32 LT RAZADILITEEF L TLIEEN,

B dv/dt Ay F U TR BIT AR EMR AT L DMEERET D720, H 7V D T A
U w7 AT AATEET IOITEIRR L T2 &V, il E . LOGIC AJiE/ A A& BT 5
72012 ARNA L E—F LV ZATRIAT LT FEN,

A4984S/A4985S L —ADHE K —KE FHIRLET,

Thermal Vias

A4984SES-T/A4985SES-T H#& /X4 —>

Yo SBRHA R 23139
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AA49BASET-T/A4985SET-T HH /X4 —

Y UvBESHKARH
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9.2.Grounding

F A AD GND 12 1 /5 GND BRI DL TFREN,

GND i+ (24 2 QFN 12OV TIE 3,16 FHEL ;32 QFN IZDOW T 6,19 HE'L ;24 B
eTSSOP 2D\ T 18,24 /L V) BHEHE—h 7/ REMHZG SN TWETOT, 2\ r—
DA (PCB |) THEET D EIITL TZE W,

9.3.Current Sensing

HITERL -~V O HEIZEITS, GND B COELERE: FICLoiizZ2 i/ NRIZTH7-012, &
VR HRPUT T XA AD 1 45 GND ([N TR L TLIE S,

F7o, BT KB LTS, B IRUEMEW S OICBIL Tid, 7'V MER B HT
IZEAEEE TRREREEEEDLT-0, TV NEKR ECORRS | XELE2Z BT 5%ERHY
i‘a‘o

Vs hOAE L F ORI LB IHHIRFLO AT Y XD RK LG ET O TR TLEE
v,

9.4.Thermal Protection

TxrriaAREDS 165 C(Typical)lCiEE T 5L, fRiERIBKIZID, 2 TDORTA/N—08 OFF (272D
F9, AU, A TIRE OB DR IA N =% T 572D DOH O T, RO a— MR
HETEFE A, BEVEEREKITRLZ 15COEAT IV AEFF> TRV ET,

25/39
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10. RFYvFTo—H2 R

A4984S/A4985S5 > U — X

Phase 1 | Phase 2
Full | Half | 1/4 | 1/8 | current | Current | Step
Step | Step | Step | Step | [% lyjpmax] | [% lripmax] | Angle
# # # # (%) (%) ()
1 1 1 100.00 0.00 00
2 9808 19.51 113
2 3 92.39 38.27 225
4 83.15 55.56 338
HOME POSITION— 1 2 3 5 70.71 70.71 450
6 55 56 8315 563
4 7 3827 92 39 675
8 19.51 98.08 78.8
3 5 9 0.00 100.00 90.0
10 -19.51 98.08 101.3
6 1 -3827 92 39 1125
12 —55 56 8315 123.8
2 4 7 13 —70.71 70.71 135.0
14 -83.15 55.56 146.3
8 15 —92 .39 3827 1575
16 -98 08 19.51 168.8
5 9 17 | —100.00 0.00 1800
18 —-98.08 —19.51 191.3
10 19 —92.39 -38.27 2025
20 —83.15 -55.56 2138
3 6 1 21 —70.71 —70.71 2250
22 —55 56 —83.15 236.3
12 23 -38.27 —92.39 2475
24 —19.51 —98.08 258.8
7 13 25 0.00 —100.00 2700
26 19.51 -98 08 2813
14 27 3827 —92 39 2925
28 55.56 -83.15 303.8
4 8 15 29 70.71 —70.71 315.0
30 83.15 -55.56 326.3
16 31 92 39 -3827 3375
32 9808 —19 .51 3488
Yo oESHKASH 26 /39
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10.1.hiEE— FZRPTUYYEBZ-HFEIZDONT

FHDNNEIREE— R D SRV E —RIZBAT T 256 1%, BHE G RIS 7z, — TRy
aATBATLET,
Bz 11X 2W1-2 FJIE T 8 DR L a AW 2 FRIBEIC B0 2 D856 . TR Step A )
T CW ThiL 2 D 2 Fi2, CCW THAUE 2 FAMED 1 FICBITLET,

DIR=H(CW)Df

DIR=L(CCW) D

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] | [% kripmax] | 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 ! 1 ! 2 3 5 70.71 70.71 450
6 55.56 83.15 56.3 6 55.56 83.15 56.3
4 7 38.27 9239 67.5 | Step A7) 7 3827 9239 67.5
(8)| 1951 98.08 78.8 (8)| 1951 98.08 78.8
3 5/' 9 0.00 100.00 90.0 3 5 9 0.00 100.00 900
Step A S 10 —19.51 98.08 1013 10 -19.51 98.08 101.3
I 6 1 -38.27 92.39 1125 6 1" —38.27 9239 125
12 -55.56 83.15 1238 12 —55.56 83.15 123.8
@)J/f-l 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 3038 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 3 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

@ Full Step Operation
see [ L LT L L L
100.00
T0.71
Phase 1 < Slow >
IOI..IT1A (1] 1 Jf e R [ G SR JE— E—
Direction = H i i
(%) 2 2
] ]
—T0.71 n:;. n:;.
2 2
—100.00 5 5
= =
100.00 E E
I I
T0.71
Phase 2
_ _Emm 000 b e e e
Direction = H
(%) < Slow >
=T0.71
—100.00

DS %m®mﬁ%m Itrip @ 70.71%\Z5%E S 4L, HAERDORZ MAERIEIZT D RT v
IZBWTH 100%E 2B L H I LTWVWET,
% OUTA—OUTB |[ZEMMNIIN TWDHERFE 7T AL L TWVWET,
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vvvvvvvvvvvvvvvvv
--------

) 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_-_—— p— __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,

B SESHR A 29739
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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 30/39
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STEP

Phase 1
louT1a

Direction=H _
(%) _

Phase 2

IOUTZ.A
Direction=H _
(%) _

% OUTA—OUTB ICERBN RN TWARFAZ 7T AL LTWET,

@ Eighth Step Operation

Mixed” —
Mixed < >
=
-]
2
o
[~}
2
2
o
=
@
£
[=]
=
Mixed”
> Slow » a >

r
|

Ill.
|

*With ROSC pin tied to GND
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10.3. > —/r VX
@D Full Step Operation
CLOCK ! | !
0 1 2
L IOUTZA J
louTia = loutie
_ 1 CCW
IOUTZB )
@ Half Step Operation
CGLOCK ; § ; ;
0 1 2 3 4
L IOUTZA J
_,:"'-"_- 'ﬂ' ---- - e
loutia —or »— louTis
/ CCW
& = =
IOUTZB
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@ Quarter Step Operation

CLOCK } | 1 | } | !} I !} | 1 | $ | ) [

louTia —dt e »— loutie

IOUTZB

@ Eighth Step Operation

/
\

\
\
¥

/

IOUTlB

(NS S
\ "

\\|l/
~
—
7
/]
/
y

\
/

185

—
loutia 5T
/

OZAIINNNR N
AT R
RN N
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11. BifFiRE

VBB=24V, VDD=3.3 V
2W1-2 FHJhts (MS1=MS2=H)

FAEIIETE

1 FRREE T P

29-5ep-03 29-5ep-03
15:108:568 15:13:07
1 1
1s 1ls
5.0V 5.0V
g P, s OUTIA TN 3 OUTIA EJ
s I s
18 @mi T 18 @mi
1Vran
T ! OUT2A i
- T it
10 amy &
1= 1=
1.5 v DCE il.5 v OCB:
E] 13 mg %?E‘x“ Lot ey 508 kS/s % 13 mg %?E‘x“ Lot ey 508 kS/s
! I . m T .
4 18w 5O0E - [ STOPPED 4 18w 5O0E - [ STOPPED
£+H SENSE 7% (All Mix Decay) 0 SENSE 7% (Normal)
29-5ep-03 29-5ep-03
15:34: 14 16:25:11
! 1 1
5.0 v 5.0 v STEP
MMM svee
. T .
2000 2000 SENSE1
2 SENSE1 3
émrsnv émrsnv 3 SENSE2
3 SENSE2
1 s T s
1.5 v DCE: il.5 v OCB:
E] g mg ngz, fos 2y 508 kS/s % g mg BEE{., oy 25 kS/s
m B . m B .
4 18w 5O0E - [ STOPPED 4 2 v DCE - [ STOPPED
1 FEAI /BB EEE  (All Mix Decay) 1 FEAAIH /£ (Normal)
29-Sep-B8 29-Sep-B8
16:11: 16 16:15:27
1 T it 1T— ¥ it
.1 -ﬁ T .1 oy r N
0 A V hv._-‘ 1 P e W/ OUTIA & 0 A "w M T 1OUTI1A Efi
1 1
0.50 v 0.50 v 2 SENSE1
i3 i3
s s s OUT1A
20.0 v 20.0 v B
4 4
ls ls OUTlB
20.0 v 20.0 v
1os T 1os
110 my 500B 110 my 500B
g 52 mg BEEW 58 kS/5 g 52 mg BEEW 58 kS/5
i) OC 8.6mY i) OC 8.6mY
4 2 Vv DCER - ! [l STOPPED 4 2 Vv DCER - ! [l STOPPED
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W1-2 fHfibk% (MS1=L, MS2=H)

FAHE

ik 37

1 FRREE T P

29-Sep-03 29-Sep-08
15:41-41 16:84- 15
o e I 1
50V | 50V |
AR I svee AL AT see
! i.ﬂq- ! f&'ﬂ
W AT e s OUTIA i 3 OUTIA ¥t
58 ms -' 35 ms —i
20.am/ 20.am/
i 4 OUT2A i
50 ms 50 ms
1.5 v OCE& .5 v ook
é 5 m gggm - Joez4y 188 kS/s g 5 m gggm - Joez4y 188 kS/s
4 10w 5O0E [l STOPPED 4 10w S00E [l STOPPED
410 SENSE #J% (All Mix Decay) 4%+H SENSE 7% (Normal)
e Tozets
1 T T
2 i =o' | INANNNARNARAAAAAAARAAR HSTEP
J NNAMANN N nnannni. JUUUUOUUL LU Uy U
: U Ty sree Y
50 ms ;: 50 ms
2080 20 2 SENSE1
20| T N N ¢ SENSEZ
T
|
" "
50 ms T 50 ms
1.5 v OCE& .5 v ook
4 10w 5O0E [l STOPPED 4 2 v DCE [l STOPPED
1 FEAH /1B (All Mix Decay) 1 FRAAIH /1B ER T (Normal)
Toiies ey
1 it 1 » T it
B ms 80 ms '_bnl T ol
o 1OUT1A k| 'L., H "'-1.,1_1« ' OUT1A &
Mea |
S 2 SENSEL Bebu 2 SENSE1
'32 - | OUTIA '32 - OUT1A
45@ ms OUT].B 45@ ms OUTlB
20.8 v 20.8 v
50 ms 50 ms T
110wl 50g 110wl 50g
% 50 v t:;:: 1BA kS/s % 59 ggg:{ e ot 1BA kS/s
42 v 0ok 0 SINBLE 3oz v e 0 STOPPED
YU UBSHKAEHR 35/39
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1-2 FHJEhAE (MS1=H, MS2=L)

FAHFEFEIE

1 AR T T

29-Sep-08 29-Sep-08
15:42-23 16:83- 14
e I 1
5@V Tt 5@V 1
UL e abalgtalatalmialaln e
— T T
10 am
N “b""ﬁ rmﬂ"""'h-g OUT1A &t , OUT1A it
1 3
28 ms 28 ms
20.am/ 20.am/
4 OUT2A Eift
20 ms 20 ms
1.5 v OCE& .5 v ook
é 20 gggm . 260 k5/s g 20 gggm . 260 k5/s
410w e - ! ' 0 STOPPED PR - ! ' 0 STOPPED
410 SENSE #J% (All Mix Decay) 4%+H SENSE 7% (Normal)
29-Sep-03 29-Sep-08
15:37- 10 16:27-11
1 |
260 ms 260 ms
5@V 5@V Jﬂ _JHL |_|1 STEP
221 221
ms ms
2R 2080 2 SENSE1
28 ms | 28 ms
208 208 3 SENSE2
20 ms T 20 ms
1.5 v OCE& .5 v ook
é 20 gggm Lo e 260 k5/s g 20 gggm ooy 1BA kS/s
£ s - ' 0 STOPPED £z v o - ' 0 STOPPED
1 FEAH /1B (All Mix Decay) 1 FRAAIH /1B ER T (Normal)
29-Sep-08 29-Sep-03
16:12-53 16:17-19
1 » l 1 » T la
— T
10 b jmesl il san 10UTIA B | 00w | | H ™ | houTiA E¥#
20 ms 20 ms
0.5 v 2 SENSEL 0.5 v l_ |2 SENSE1
e s i T outia
50.5 v sOUTIA 50.5 v 3
. . pevre
20 ms OUT1B 20 ms - ouTi1B
208 v 2.6 v ||
20 ms T 20 ms
110wl 50g 110wl 50g
g 53 mg BEEW ; 250 kS/s % 52 mg BEEW : 250 kS/s
i) OC 8.6mY i) OC 8.6mY
42 v ook I 0 STOPPED 3oz v e —1 0 STOPPED
YU UBSHKAEHR 36/39
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2 FAbE (MS1=MS2=L)

FAFEI I

1 FRREE T P

8-Dct-B8 8-Dct-B8
13:15:22 13:04:03
1 T il T
o ; |
5.0V + 5.0V +
T UL U b sree
T ——
. / ol B OUTIA B \ I 5 OUT1A &
2 ms " \\ R E N 2 ms :E
16 Bm T 16 Bm T
- v ——— I [
/ jL / \-4 OUT2A Eift 1
| P \ E:
2 ms 2 ms }
1.5 v DCBj 0.5 v ocBi
g ? mg EDEI!E'!E 4 05 5 oy 1 M5/ g ? mg EDEI!E'!E - 1 M5/
Olem S e porf ™ 29 cuts [l STOPPED 42V DEE.’BM Wore 29 suts [ STOPPED
410 SENSE #J% (All Mix Decay) 4%+H SENSE 7% (Normal)
8-0ct-B3 Reading Floppy Oisk Orive 8-0ct-B3 Reading Floppy Oisk Orive
12:52:21 12:45:54
1 1
2 ms 2 ms
5.0V 5.0V
" ; STEP " ; STEP
' '
2 ms 2 ms
208y 208y
o SENSE1
2 ms 2 ms
280 my 280 my
s SENSE2
7 ms T 2 ms T
1.5 v DCB} 1.5 v DCB}
2 20 mV DCER 1 MS/s 2 20 mV DCER 1 MS/s
268 my DCER . 268 my DCER .
E 18 mv 5% J:@»_& L’EEPS Y 28 suts ] STOPPED E 18 mv 5% J:@»_& L’EEPS Y 28 suts ] STOPPED
1 FEAI /1 FEJ e (All Mix Decay) 1 FEAAIH /)£ (Normal)
ey ey
1 T 1 I
2 ms T 2 ms F’“\ ] N
108 / \ T \ / 1OUT1A & | 18.0m / 3 / 1 OUT1A i
Y el £ | / \ A
: 2 1 : 2
0.50 ¥ ¥ /] /1 |/ 2SENSE1 0.50 v SENSE1
Rl el 2L T
3 3
208 I I | I I I L, OUT1A 2 , OUTIA
B mnl_lunmgnmn S
u - u - I ouT1B
7 ms T 2 ms T
18 my  5af 18 my  5af
50 ni OCER 1 M5/s 5 mg ngiﬁ B 1 M5/s
2 v DCE 6.0 E5 NN .18
2V ODCER —— & EEEP oo Vza evts [ STOPPED 2 W DCBR e & HofF 29 evts [ STOPPED
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Slow Decay Mixed Decay
29-5Sep-B3 29-5ep-03
16:34:20 16:44:27
L W T N

13.;\! T 1 OUTIA B 13.?\! T 1 OUTIA B
2 T L e M E ] L SENSE

20 S 7 SENSE 20 I 2

3 : 3 : \hﬂ

ZEI,lEISU el = ZEI,lEISU

s OUT1A — N Ly OUTL1A

4 f T E— T

s i 4 OUT1B ke t 4L OUT1B

5 ps 5 ps
il 10 my som il 10 v sooe
g 2 mg Bgﬁﬁ R 500 MS/s % 2 mg Bgﬁr., R 508 MS/s

Eih 0. Ei .

4 2 Vv DCEi - [ STOPPED 4 2 v DCER - [ STOPPED
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¥ EHEOEE CAUTION/WARNING

O REITFLH SN TV L EEF L OGN, A EDZEL L TURLELOT, TALITERT 284 LITHE=
BOTHFAME, MAPTAHE, TOMOEMORERBEIC OV TIHLIT - OREZzAVEE 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 MR I E, [EHEMEDIR LIZB D TWVET A, R TlX, HHMERTORME, MEOFAITT SN EEA,
R OMEIC L VRERE LT, AFFl, KFER, H2RBEELRESERNE D #HAZOREMLITHRVT,
'H:IE%D VAT ALT+/\f£ﬁ£ﬁﬁ+&Uﬁﬁn‘u\%??o s 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 HIRGERNL, FHEESR, BEMARERE, MM OIERsL L
ZERLTEY 4, THEMOBRIE, MAMIRFICES E3MHIO L DRH 2 BV Z LET,
EVMEREMEANEDR S 2 B (s e & 2 ORIEIEERE ., ZZBE S HIELERE ., B -PilEE, SMeakEic l)~o
B HHOMRCIT, LS 1~ =R OM AR B A & 1 (LFFIOD |, AV BB 7 L E
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\ EFINEMM LSRR 2T 256, EREICHT T L—T 4 a2 ED

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 K, RAMEIZOWTHEET 2L4ERH Y £,

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 ARFIT R S A B I R R 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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