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1. [XC&HIC

A4986S 1 — X (A4986SES-T/A4986SET-T/A4986SLP-T) 35 L T8 A4987S +J— X
(A4987SES-T/A4987SET-T/A4987SLP-T) 1Z, A7 ¥ 7 & —4#%Ei#3% DAC WNEE—%
RZA/3CF,

A4986S8/A4987S LV —R1X, /NTL IV ANHAT DISAR—FERE KD AT e 7 e—HR T
ART, INAT 7 (2 M) =T 27> 7 (1—2 fitE ) -4 nEl~ArarTy
(W1—2 b5 2 1o C&ET, Fo, 711X 35V,+£2.0A (A4986S T U—X) | 35V.£1.0A
(A4987S 2 V—X) FTHHULATREE 72> TV ET,

A4986S/A4987S 2V — XL, [EE OFF K] 5 OB HIHEEZ A L QO ET, ZOE Rl
BEREITX MIXED DECAY (mnd /AR iE S OWIRE—NR) ik THY, E—XOIREZJHOLL
AT S OREEZ B BEOSEAFEEL TV ET, £72, A4986S/A4987S U — XL, NES
ORI FRAI 2 LD PWM Si{EICBIT A IAUEL TOVET,

A4986S/A4987S TV — X%, WEMEERIEE L L T, AT U AL lE BV 0] 1 - (5 R ]
¥ (UVLO [RI#%) - Bi@ e pip kA B - i i AR R (OCP [BIi%) 2L CWET, IR H k-
FIZBRURERIZe 3D EIF Y — o A 3dhvEd A,

A4986S/A4987S LV — A%, BEHIZEEVHY >~ Tab 24 L7~ 24 £ MLP /{7 — (4mm
X4mm X 0.75mm) @ A4986SES-T/A4987SES-T. 32 v’ MLP v/ —< (5bmm X 5mm X
0.9mm) ® A4986SET-T/A4987SET-T &, | ZhxEVH T~ 7 Tab Z#H L7z 24 £ e TSSOP /<X
27— (7.8mm X 6.4mm X 1.2mm) @ A4986SLP-T/A4987SLP-T 23&%0 £,

ORI =D YT — T, 100% AR AYFE L TNAY—R 7L — AT,

2. ®BE

/& ON $EHiH! /1(49868S 1) — X :source il 0.43Qmax. sink fi] 0.43Qmax)
(49878 +J—X:source ] 0.9Qmax. sink {f] 0.9Qmax)

1B E i RE(OCP) a1
AR E S DR — T HERE N
- H BB T — RN i REFA

-+ [FHHAHE SRR AE L J D [a] AR RF D BUE SR DAk
REBIERGERAE(UVLO). i AR FE M REFSH(TSD)
AR TANCB T L EREIREYIT v R FA LEREFE R
SEIRDONLD LTSI FFNERF Y — o A7) —
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3. LYY arvAH4AFR

Parts No. 2y e o IR BT EE g
AipwspsTRT | PN |
MoRTSETTRT | QN2 onam |
ﬁiggggig$§$ eTSSOP24 4000 SRR
MopiSEST | 9PN
e v B NSOV D
AoprsLpT | STSSOP2s

X U—/Lshiid, EEHM OBOISERVES, b T WE ATy 7 E T IC r—ATDD
kDA L2V ET, 500 HD/NEY—/WZBIL TIRLEZTHER TSIV,

3.1.BFmAIRE

s A=
A ,4'986| S ,LPI ITRI |_T| 24-contact QFN ot to scale
FLA O J L J—RIL—LAyE with exposed thermal pad »
. < 0.75
BE T:Tin Plate(RoHS3IRS) * ™™ (XE; ‘ll)’;::‘kafe')“ o ™
B (F IR E R HRER R )
S:-20°C~85°C TR: F—E 5 (IE#E1)—)L) " 32-c011t(a1ct1 QPN] q
) S LU:-F—E>Huhay—)L with exposed thermal pa
,\{IT ks mEﬂj'—Bqujg( : )= S5mm = 5 mm > 0.90 mm
IEE:ZESFZOP s (ET package)

ET-eQFN 24-pin TSSOP ‘ !!
with exposed thermal pad ‘-‘
(LP Package) !
32V —XEDITENR
/N CRFERSREDN TR E LA D a7 A ZAT )= EL T, TRRORGERHVET,

. o s | AT BRT TN —

Parts No. ERE IS lp=3 Wio W12 T Status
A4982SET-T eQFN32 O < O
A4982SLP-T eTSSOP24 O < O
A4984SES-T | 35V/2.0A eQFN24 O O < R
A4984SET-T cQFN32 O O X HLE AT T
A4984SLP-T eTSSOP24 O O X
A4985SES-T eQFN24 O O <
A4985SETT | 35V/1.0A eQFN32 O O < o

M 1%

A4985SLP-T eTSSOP24 e o > T
A4988SET-T 35V/2.0A eQFN28 O O O 2 E H g
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4. HEER
4.1 $EXRKREE
H H =2 B fE =214 H &
FERERE Veg 35 \
MBI (%1) » +2.0 A A4986S, Cont?nuous
+1.0 A A4987S, Continuous
nYy 7 ANEE Vin -0.3~5.5 \%
uvy 7 BRERE Voo -0.3~55 v
H1EE Vour 35 \
B E E Vsense 2 v
2.5 \% tw<Zlusec
REFASEBE Vrer 5.5 \Y
3.38 w (4)
Ny r—IRNU—H % (*2) Po 4.02 w (%5)
4.46 W (*x6)
B fEE MR E Ta —20~85 T
Txrvorvavih E (%3) T, 150 C
" F R E Tstg —55~150 T

(s 1) DR PEIELEE | IR AEIZ K> THIBRZDIT A ENRHVET,

W B S FIZB W ThH, IR T, EESN 2 ERK BT R L O KA 0 E
(TJ=+150C)Z 2 72\ EHZL T FEW,

(> 2) JE PHIREE (Ta) A3+25°C LA LD 13, -27.02mW/ C(QFN24 t°> 3 - — (JEDEC JL#E
4 JE3H(High K ), -32.16mW/'C(QFN32 t> 3y —(JEDEC JEYE 4 J&Hpi
(High K. -35.71mW/C(eTSSOP24 t°> /34— (JEDEC ¥ 4 & KA (High
RVl FHEIC TT AL —T 4 7 D BEER0 £ 4, (BUER DIESIR)

(% 3) V7 a ARE(TINNB+150 CEET LR B & T CHERA LSS T/ AANDH
—< Ly MBI BREIEL £928, 2O XI5 T ToM I, MR/, BT TRV,

(% 4) QFN24 £ /3y —2 (A4986SES-T/A4987SES-T) JEDEC J:% 4 J& Jitk (High K2
THIE,

(%:5) QFN32 v°or3v 47— (A4986SET-T/A4987SET-T) JEDEC J:#E 4 & ik (High K)iZ
THIE,

(% 6)eTSSOP24 t°> /3w /r—3 (A4986SLP-T/A4987SLP-T) JEDEC L #E 4 J& Kbk (High K)
(ZCHIE,
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WicroSysterns, .
-------

BT
(Rl 0 72 2 554, Ta=25°C,Vpe=35V)
H A ER(Output Drivers)
WiEEE £ EH Limits By HEREH
Characteristics Symbol MIN | TYP | MAX | Units Test Conditions
e 8 - 35 Vv EnieR g
ERARERS o8 0 - 35 vV A)—FE—F
LogicEREEH Voo 3 - 55 \%
- 032 | 043 Q | Source, I,,=-1.5A (A4986S)
MOSFET ONIEH Roson - 032] 043 | @ Sink, 1o, = 1.5A (A4986S)
- 0.7 0.9 Q Source, lout = -0.8A (A4987S)
- 0.7 0.9 Q Sink, lout = 0.8A (A4987S)
- - 1.3 \Y/ Source, lout = -1.5A (A49865S)
» = J— - - 1.3 V Sink, lout = 1.5A (A4986S)
—_ V
FET/R74—DIREE F - - 1.3 V | Source, lout = -0.8A (A4987S)
- - 1.3 Vv Sink, lout = 0.8A (A4987S)
} - 4 mA Foum < 50KHz
FERER Igs - - 2 mA EhfEKAE, H HOFFRF
- - 10 pA RAY—FE—F
- - 8 mA Fpwm < S0KHz
A Yy ERER Iop - - 5 mA H AOFFEF
- - 10 pA RA)—=FE—F
il #E8 (Control Logic)
. \Y 0.7V, - - V V
LogicANEIE N == N
J Ving - - [03Vpp| V Ving)
" = IlN(l) -20 <-1.0 20 ',IA V|N:0'7VDD
L =]
ogicA TR o | 20 | <10| 20 | pA Vin=03Vop
. . Rinoz 100 KQ INO2#EF
L L J
ogicAATILE I VIEH Rt = KO N2
LogicANBEERTUSR | Viy 5 11 19 % VDDEEH
TS5ox T B tL ANK 700 | 1000 | 1300 | ns
20 30 40 us 0OSC > 3V
[} t
B OFFFF OFF 23 30 | 37 us Rosc=25KQ
REFA D ETEHEFH Vree 0 - 4 \
REF%%A” %Iﬁ IREF -3 - 3 pA
= > — - - 1150 % VREF = 2V, %ITrei MAX:33'3%
b= QI RY ANJ)LTS5— eip
htatitas &1’3) = err, - - | 450 | % | Veer= 2V, %lrripuax=66.7%
- - +5.0 % VREF = 2V, %ITreipMAXZlOO.OO%
PARFA—IN—TYE 3L L\ Tor 100 | 475 | 800 ns
{REEM BE (Protection)
5 . 2.1 - - A A4986S
E Shr |
BERERBEESR 0CPST 11 - - A AL987S
BEVREEERE T, - 165 - °c
BRREEXTIOR Tinvs - 15 - °c
VDDIEBEREERTV X [Vopuvionyd - 90 - mV

K1 RPOABITRL BNV D ERE KL TEBYET,
%2:Typ 7 —ZIFXGEHEHREL TEEHL TREVY,
%3 erri={(VrEr/8)-Vsense}/(VREF/S)
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5. #EER
5.1.QFN24 E /Ny Hr— (A4986SES-T/A4987SES-T &)

(24 ¥ > QFN)

Ny = VAR K T v PR
0.30
400015 ;‘ ] = 050
T 000000 —
=3 |  ——
23 —
-— - |4.00£0.15 g + g 270 | 4.10
 m—— | E——
 m— ‘ =
00000
270
410

25K & _L SEATING

PLANE

I T
0.25 07 L 075005 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

& PCB Layout Reference View

ATerminal #1 mark area

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

L
| UuUuUJguyu A Reference land pattern layout (reference IPC7351
_f - T QFN50P400X400X80-25W6M)
0.45 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
270 mounting on a multilayer PCB, thermal vias at the exposed thermal pad land
can improve thermal dissipation (reference EIA/JEDEC Standard JESD51-5)

NOANNN

A Coplanarity includes exposed thermal pad and terminals

U— REBROFFREAIIRFE L 13720 ¥ A,

3,16 Fii 1(GND) & EH O MEH . — h v v 7%y REE, WEBIC F» 70 P M &4 LTz
SN THWET,

i S % KW T

S A > AL 0 Sn100% (7272 L., flfIEA v FAB I TR FHEA)
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5.2.QFN32 E> /w4 —2 (A4986SET-T/A4987SET-T @)

(32 ¥ >~ QFN)

HAL : mm

Ny — VAT HLEZ o R
— | 030
5.00 +0.15 3 —| |=— 050

(mminlelelslelsl

-| 5.00+0.15

Y
|
a3 A\ \ _L SEATING
[DToos[c]___ Noonnoon PLANE I

0252010 |’_ L 0.90 £0.10 A
0.50 BSC PCB Layout Reference View

* For Reference Only; not for tooling use

0.50+0.10 j_

Juuuuuauv (reference JEDEC MO-220VHHD-6)

Dimensions in millimeters
Exact case and lead configuration at supplier discretion within limits shown

Exposed thermal pad (reference only, terminal #1

L=
| (e
[am
A Terminal #1 mark area
+—
g identifier appearance at supplier discretion)

& Reference land pattern layout (reference
IPC7351 QFN50P500X500X100-33V6M);
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
EIA/JEDEC Standard JESD51-5)

& Coplanarity includes exposed thermal pad and terminals

U — FREIROFFABRAITRR L 1320 £H A,

® 6,19 FiH(GND)E EHDMEHAE — h v 78y REE, WEIC F v 7D P Bl E N LT

IS TWET,
iR e 1 I R |

® Ui A FAEE : Sn100% (7272 L. MIEIEA v FAFE SN TEY $HAL)
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WicroSysterns, .

5.3.eTSSOP24 E /Ny — (A4986SLP-T/A4987SLP-T i£318)

(24 ¥ > eTSSOP) AT - mm

Ky = VTG fe 32 7 v Rk

780010 =, j— 0t5 065 ——-I |-r

o (DRI

300 | 4402010 | 6402020 —H— 060015 + 300 610

i

1

.
x | 1 P searive pLANE A _
[©Joa0]c] BLANE ™ GAUGE BLANE PCB Layout Reference View

0.05
0257 4—‘ ‘-7 065 —-| [
008 120 MAX For reference only

0.15 MAX (reference JEDEC MO-153 ADT)
Dimensions in millimeters
Dimensions exclusive of mold flash, gate burrs, and dambar profrusions
Exact case and lead configuration at supplier discretion within limits shown

— (1.00)

432

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

& Reference land pattern layout (reference IPC7351
TSOPE5PE40X120-25M); all pads a minimum of 0.20 mm from all
adjacent pads; adjust as necessary to mest application process
requirements and PGB layout tolerances; when mounting on a multilayer
PCB, thermal vias at the exposed thermal pad land can improve thermal
dissipation {reference EIA/JEDEC Standard JESD51-5)

U— REBROFFREAZIIRFE L 13780 £/ A,

® 1324 Fifi-(GND) & EEHEDOBEH b — F o723y REIZ NI IC F v 70 P A L T#E
S THET,
S-SR - 8

® i i A v FALPE : Sn100%
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6. AREITOvYE&Pin EBE
6.1.NETOvIE

0.1pF

Y
L

8
txr‘
_L_@EG REGULATOR _|—> CHARGE PUMP 4 opr
oscC —_—
0.22 yF| : :
- DMOS FULL-BRIDGE 1 : T
L : o
: —— = TvBBI >
: J * L ! Veg2
] =
ocP |— — L
: [GoriA}l—
0SC ——gw|PWM Latch
Vrer BLANKING
Mixed Decay
[
GATE —
DRIVE \_A_A
Y Y Y
CONTROL — : —
LOGIC :
L J | ’ L,
N — X
ocP {— oy ey

T 1

1 OouT2B
PWM Latch |— OsC Vee Vres Vres .

BLANKING
| =l

Mixed Decay
REF Vies
Sense?
Sense? -—4 SENSE2
[e]
z
9]

50 ]

B vESHR A 10730
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6.2.Pin E25IX

Pink & se e
OFN24(ES)|OFEN32(ET)| eTSSOP24(LP)] *
1 1 22 OUT2B H Hin+2B
2 5 23 PH?2 B85 /5 R A F i F
3 6 24 GND TSR RF
4 7 1 CP1 Fr—Iho Tk EITRIEFL
5 8 2 CP2 Fr—Ih Tk T BinF2
6 9 3 VCP Fy—I R TBERTF
7 10 4 VREG RNELF¥aL—2H hisF
8 11 5 INO2 E—3—ERFEIF
9 12 6 IN12 E—A3—ERFTIF
10 13 7 IN11 E—3—ERBTEINF
11 14 8 ROSC [l 52 O F B ] 8% 7€ Ui F
12 15 9 SLEEP A —F A NiiF
13 16 10 VDD O v EBIRA NGF
14 17 11 INO1 — B T+
15 18 12 REF EfRHEEEFANIEF
16 19 13 GND T FmF
17 20 14 PH1 [E18575 [ A B S+
18 24 15 OUT1B Hi D+ 18
19 22 16 VBB1 FERADIRFL
20 25 17 SENSE1 EnmHinFl
21 27 18 OUT1A th H i F 1A
22 30 19 OUT?2A Hi i F2A
23 32 20 SENSE? %u.dﬁtﬂifﬁz
24 3 21 VBB2 TER ﬁ)\mﬂﬁz
2,4,21,23, B e
26.28.29 31 NC F—I 5T
ES Package ET Package LP Package
#5555 8 BoSouiod i O ] ono
S R 2 EEEEREE cp2 2] [23] P2
Cem e R ver [5]
ouT2B [ 13 .’"I ‘i8] ouTiB ; ' ! e Sgﬂs VREG [4] [21] ves2
PH2 [7 | 17| PH1 ; | i‘i VBB ino2 [5] [20] seEnse2
GND [ 5 X i8] GND ) ! oz ne IN12 [E] PAD [15] ouT2a
cP1 [543 PAo 15| REF e | (20] phi w1 7] [E] ouT1a
ce2 |57 1 im0t ! _'___1__5.__ GND EE [17] SENSE1
vee [57 | 773 voD | CElgEs steep [ [15] vea1
[ T SUR— e L voD [ig] [i5] ouT1B
SPREER RS ENEE G o1 [} Pt
I(_'J = IC\II v—l I'_;ll ID. ITI_I I[_’)I INI IN I'— I(_] ID. ICII REF @ 13 GND
§ 2223 SEEEEgs

3% NC 85113 IC WD E ol - Ib i S TR £ A (No Connection),

ET /<y —v® NC ¥ i3z e/ \U—
EVEABE LT EAILL T E T,

b I BEESE TV, i a— RO %
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LOGIC
SUPPLY Il LOAD
il —_l_
4 o3 SUCPJSLY
° VDD CP1 CP2 VCP T
VBB1 [
R5£ VBB2 !
REF CAI=— Z7ZCA2
CA4l+CA3]
2 A = OUTIA
R6
< [P
5 o OUT1B
5 o2
g  [{PH2
7
g it
+ 2 OUT2A
D]
¥ Lisieer OUT2B|
VREG
SENSE1
ROSC
SENSE2
R4 GND
Rsz§ CSZ__RSI§ Co| C5[

Y<FFIZ Vop /VBB 7A> D /AR EE’LL’CT@/ \
Vop A8 SO BETICEMa T Y

CA4 BXONAA SR T 4 CA3 i AL TRV,

CA3 BX1U CA4 1%, PCB | _;éﬁaﬁ4’/t"~§?“/2 (%
=RVl Y G Te) ZCELIITRET D720 45
[A]— A SNDZENEE LT,

VBB A NI T R O ELEICER=a T CA2
BLORA 22374 CAL 2 AL TR,

CAl1l BLO CA2 1Z, PCB IZLABIMRA L B —H A (A
N—TRh— V7 EH Ete) TCEDIZRET 572012, B,
[ — I A SO ENLEE LT,

R31/R32 . 0479(1W) C31/C32 . OI}J.F/3V
R4 : 25kQ(1/8W)  CAL: 0.22uF/50V
R5 : 22kQ(1/8W) CA2 : 100uF/50V
R6 : 15kQ(1/8W) CA3: 0.22puF/10V
CA4 : 10uF/10V
C3: 0.1uF/50V
C4: 0.1uF/50V
C5:0.22uF/25V

# o UBEHR R 12/30




SanKen SAllegro+ A4986S/A4987S LY —X FFYHLr— 3/ — b Ver 1.7

‘‘‘‘‘‘‘‘‘‘‘‘‘‘
--------

SO HHHSHT Rs SIS 1T BRI BRI CIE KA A A 7 EE (BB AETHIENHVET,

AISA LD jt%b\fz%/m\ 2 A7 EJEBRER D= T o (Cs1/Cs2) ML T FEW,
ZDALT A R i@ﬁb%@%dﬁﬁﬂktéb‘

E3 LRI EE OB L [F] — IS FEEE L TE S, AR EEICBELEL T A(7EEZ
R LtiiT;#UUK?Léb\ (H zﬂ:bibf 3 0.1pF %aaf“fﬁ‘)

YGND R — D5 [ ZEIUIZIEHICiEREL TRELY,

5 GND #7°5 Vop 2 GND(S—GND)E Vs 52 GND(P—GND)& 45175 (FidA v’ —F
A KDTET NS T D) E/AREIN R HF T (FELLIF 9.1, Layout |[ZFR#i S T o HELE
NP =R EZRRLITESNY),

YeRs1/Rse T T 2HO EMREITIEREL TTESVY,
Rsi/Rse THEH T 2D ERIZHETEL TUL, LWL THE T2HKD 2 FREDEK DL
DEHELENZLET GEBUZIOEHUEN L TLEIT20)

Y R5/R6 DIRFLEEDEEIZHOUVNT
R5/R6/Rs DIRFUERR EIZT VDD=5V DOZM:THI 540mA (£ —2), VDD=3.3V DS THK
360mA(E ‘_‘7) O)pX n+ fﬁofkbifo
FEFEZ AESNT- WA 1L, 8.3, Internal PWM Current Control 2 E<7ZE0,

KA T U RBEORFEIZONT

CS1,CS2,CA1,CA2,CA3,CA4,C5 1T /A AR EEZBRIE LTy TR0 ET,
ﬁr?ﬂﬂIEIE%WJa:f:zk%@:r:/'?“‘/4%@E%fﬁfﬁ&*ﬂﬁkbf%ﬁzbfkU?ﬁ“ﬁ: REEOBRE
IZOEEL UL, 22— —HRICB T D I BRI W T MREEA T o 72 ECTHIETZE 0,

B vESHR A 13730




SaonKen _,qllggz‘o A4986S/A4987S Y —R 7T YL — 32/ — b Ver. 1.7

8. IMEEERER
8.1. T /N1 RENE

A4986S/A4987S U —XiE, NILIIV AT FROAAR=FERE HFRDOAT v T E—SRNT
AT, TNVAT Y7 (2 FMESTR) =T A7y 7 (1—2 kTR -4 El~AruzxTy 7
(W1—2 fibg 5 20 Ik c& E9,

A4986S/A4987S T —R|ZHEHINTWAE 22D H 7 Vv (T NAEIF v/ DMOSFET C
RSV TOVET) OV h OFF K [E E =0 PWM Hilf#I[8]#E I K0 B HESiuQnET,

AT AIIBITE H 7Vl d &L, SMAT oE iR HEBT[Rs). )77]//?<EEF
(VRER) BELOINOx, IN1x 2HDIE 5% 1772 2bitDAC (DA 2o /3 —#) O H /1B EIC k> Tk E
DET,

Fo LB, EHLHIEE —RIX Mixed Decay (2% ESILET,

Mixed Decay BEHIHFEICLD, E—XOEMEEZIEMRLOIZLTWET,

A4986S/A4987S ) — XD il )5 =\

10x I1x | HAER
L L Itrip*100%
H L Itrip*66%
L H Itrip*33%
H H Disable

8.2.Phase Input(PHXx)
72 —ANT] PHTE—HDEHE WA RDLEDTT, AJTambia FTRIRLET,

PHx | OUTA | OUTB
L H
H H L

-
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8.3.Internal PWM Current Control

% H 7 Vo3, EE OFF K 500> PWM & it il B 5 ChlE S E 3,

ZOEE OFF FEf 5> PWM Bl A #E 1L, & — X ~D A B2 5% € S 7= E (Irrip)
IZHIBRLET,

PN XAIAIE 5 SINK & SOURCE @ DMOSFET 75 ON &720) BBt E—HZ %> T
RslZEdvET,

B EHEHUCEAEER Y728 DAC OHIEIELE Lot Bt S —2C
50 PWM ZvF 72 RESET SvET,

ZAUZEY, SLOW-DECAY E—FDHE 1%L, SOURCE K743 OFF &7320, FAST HL<IE
MIXED-DECAY E—FRD#%E1Z. SINK & SOURCE ORFA7308 OFF &720E9,

EIRHIFRDO R KMIE Rs & Vrer i FICANSNTZEEE IC WEIZR ESN 22 E L THIES
WET,

ITriPMAX=VREr/8Rs

EitR s L —212x L, 2bitDAC 7713 Vrer 12 EfEZ2 G Tl S8 %9,
(10.z2 ha— L= ADENDZEINZEID Step TD %lwipMax 2 FRLTZEWY)

Trrip = (%ITrIPMAX/100)XItRIPMAX
SENSE BEDEK THD 0.5V ITHB 272V I TLIEEV Y,

8.4 .Fixed Off-Time

WHES PWM EBHIEIEIRIL, U2 - ay e W CTH O OFF 4R FF 2852 HE L T
7

ZDT - vay MOREE (o)1, M T HEHT(R4) ZELF1IC ROSC fiif--GND e 352812k
STRESIET,

H L ROSC D% VDD (Z Pull up 725554 Fixed Off-Time 13 30psec (2720 FE T,

%72, ROSC # GND |CE#H:Hi T 545 | Fixed Off-Time 1% 30usec (3% ESIVET,

ROSC #1202 BE$1A /L C GND (2865t 75555 . Fixed Off-Time |& FitOXTERINET

torf [1s] = ROSC/825
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58 a— LUK RE
A a—hb LT i & L7-35 A OEEIC > EL T RFERIRLET,

@O Affra—MRIBITHZEENICOUNT

TN E R a— N BITAERDEE 2R LET,

PWM 77/%/7 B8 OCP 770X 7B EDB O RREILR2> QDT Afifia—h
RRIZRBW T, PWM 770 ZHE#& TR UCTT A A0 71 OFF 2170, Fixed-Off BEf[iH 23
BRtASILET,

Fixed-Off FFEI#& T2 O ON FEE 2SN, Wibdd PWM Fav b 7 &k L ET,

Slow Decay (ZBWTiL, PWM 77 %7 #& T#IZ Slow Decay BEh{EAE1TH7-9D1C
Fixed-Off iz @ L T u@E i MERi S ET,

Mixed Decay IZBWTIX, PWM 7 70 % 7 & T2 T v R A L H[# %1% T Fast Decay B{F
EATOT0IC, —EE s ()luﬁ)f%ﬁéﬂ F D%V S RN EIRS TN B En e R LET,

B, A a—hEHIBWTEPWM Fav s Z 2R E L8, T A AN EET 5281350

FHEA,
Fo, —HOTNVT VU RART T a— R L TWAGGE TH, bIOR FOT7 VT Uy Tl E OEEL
BIenET,

Out-Out > = — MNERIZIIT B EIRO%E) (Bridge2 D 1% 2 — 1)
Slow Decay Mixed Decay

E sl
AAA00G 424734 PW

By Bk R 16730
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@ Ta—NERZBITEHOTZ ATV ERROEHEIZHDUNT

TXIZ Out-Gnd Ta—hRFIZBIFTHEIR OB 2R LE T,

Out-Gnd fflZa—MIHEELTL, Ta—MiH#% OCP [BIAIEEIL, Ty F Off Itk
7
H )2y 82713 SLEEP (2 H S A IS 5A7>, VDD 3L B SN A ECIIREFSIVET,

F7-. —FHDOT7NAT VTN 0ut-Gnd > a—hL TWAEEA T, b O 77V LiE 5 D)
TEERBIRNET,

out-Gnd 3 2 — MERCIIT B EIRDOZEEIC OV T (Bridge2 22 5 — 1)

File ‘edical Timebase Trioger Display Cursors Measure hath  Analysis  Ufliies Help

Bridgel

8.6. Blanking

ZOREREIE, IR ETEHEE L > TAAS v T o 7 L OB R E R = R — 2%
T LET,

AN —BET T THIELL ST VT T HAFT —RDY N —BRSCAA T 7
O RN ERIC LT L — 2O a2 Z LN TEET,

7 Z% 7R (tBLane) X, FRETHALIET,

teLank = lus

8.7.F ¥ — R F(CP1 and CP2)

F ¥ =R TNE Ve K0b EWEEEED O DEIK T, Z0OEETH /1Y —% DMOSFET
ZERENL £,

0.1uF OEF7Ivrar 7 4% CP1-CP2 MIZEEA L TES0Y,

F7-. FIERIZ 0.1uF O®FIv7as 5 4% VCP-VBB [HIZiEE L L&, Z0ar T ohd
/7Y —2 DMOSFET ZBE#E) 4 572D O/EJREL THUEIZRVET,

8.8.VREG

VREG 131 /33> DMOSFET #BREh 572 S E T,

VREG #fii 1% 0.22uF O3 T oY CH IR L TT Ay 7TV 7T D0 ERHYET,

VREG IZNES CHEARSNTRY, BEIREE (VREG MK IkER) D &1l /790 DMOSFET
73 DISABLE (HH 77 OFF JRHE) (2720 F 7,

YU vEIHARY 17730
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8.9.Shutdown

FRRE (B DV 7 al RES LUTTF v — VR TREERE) D56 £ DR REEN
ﬁfﬁ[‘?éﬂéif T A ZDH 7] DMOSFET 7 DISABLE(H /) OFF R#8) L7220 FE 9,
BIFRNLD TR LY Vop (R EERHIZ-S>EEL TH, UVLO [ L0 7173 DISABLE (Hi /)
OFF {K18) L7220 &9,

8.10. SLEEP MODE(SLEEP)

SLEEP & —RNIZ{H&E N AR SEEd, £72, SLEEP IREIZBWCIX. DMOSFET H /). N
L Xal—H Fy—TRTEED, V\PBIEF#@%O? DISABLE &7¢0E, SLEEP 5112
LOW # A J145ZLC . SLEEP E—R{Z220E T,

HIGH % AJ1§5Z& TR =7 =R REERICRDET, RV —TF—NEREZ LT —XEIED
7=oDu v AN Jj% 1msec FF O ERHVET, 2D Imsec EVIRFIET v — VR 7 WL EH
TEICADETORf LR >TOET,

8.lL.EBRV—7 A

1Yy AHBLOER (VBB,VDD) D6 BT SH TS ICEEUARRIZRNE S BT —r A%
HVEE A,

8.12. R #AZ&ik (Synchronous Rectification)

RIAN=DNEE PWM Favbt’ > 712L->T Off B ESNTWHEE, AffEtiE Mixed
Decay Mode CTHEJLHIAELITVET,

[A R RO RFE L, R AR W@ 8)72 DMOSFET % ON SH524TC9,

72505 DMOSFET OR 74— A4 —RIZE i 20t 3 fHoYIZ, X Rdson Té2 DMOSFET
HEIZERERLET,

ZIUZED  RIAROHE KBRS E, MF T ay b — 2 A —REHIB T 228N TEET,

HJEIEA 0 127252 Lo L ClRIEHEE A OFF (29528 C, 1B 5 miciiiinbd
EEHNTONET,
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8.13. Mixed Decay Operation

H 7V>¥i1E MIXED DECAY (ZTEMWEL, 1 EIRA N » 7 R A 2 Mtrip) i Ci#EL 72  FAST
DECAY (Z#417L . Fixed Off Time ® 31.25%DH]f#] FAST DECAY Z#tFfL £ 7,

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

Decay Mode % A X > 7 F % — |

Vehase
+ [
See Enlargement A
lout ol 4y N
Enlargement A
i
tos |
tsp I
__________________ +
......... Soluy_ 1o
|
|
Mixed Decay |
IC}UT ﬁ-lr
|
|
|
|
N |
Y |
%, |
el
|
|
r -
t
Symbol Characteristic
tor Device fixed off-time
lpEAK Maximum output current
tsp Slow decay interval
tep Fast decay interval
louT Device output current
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8.14. i F & P &1 (2] B

VBB
40V
— GND GND =
PGND  GND

QVes  VCP L—_| cP1 L—_| cP2 L—_|
i<
+—1
[
[ -

Ves
VREG
mnov
GND —

SENSE

VREG
DMOS
Parasitic

GND ==

DMOS
Parasitic

ouTt

Parasitic

8.15. A498X L 1J—X Pin HE#fak

A498X SV — XD kA RLUET,

B —NZBWTC, By I D ATIDOBHPEI T TT O T, e/ G BEM AR HIZT T,
Clock #A 7 Phase ZA T DT NAAE ANVIRZHZENTEXET,
A498X 1) — X PinEd 5l th 8k 3R

eQFN24 eQFN32 eTSSOP24
Pin# |A4984SES-T[A4986SES-T|A4984SET-T|A4986SET-T|A4984SLP-T[A4986SLP-T
A4985SES-T|A4987SES-T|A4985SET-T|A4987SET-T|A4985SLP-T|A4987SLP-T
1 OUT2B OUT2B OUT2B OUT2B CP1 CP1
2 ENABLE PH2 NC NC CP2 CP2
3 GND GND VBB2 VBB?2 \/CP VCP
4 CP1 CP1 NC NC VREG VREG
5 CP2 CP2 ENABLE PH2 MS1 INO2
6 \V/CP VCP GND GND MS2 IN12
7 VREG VREG CP1 CP1 RESET IN1L
8 MS1 INO2 CP2 CP2 ROSC ROSC
9 MS2 IN12 VCP VCP SLEEP SLEEP
10 RESET IN1L VREG VREG VDD VDD
11 ROSC ROSC MS1 INO2 STEP INOL
12 SLEEP SLEEP MS2 IN12 REF REF
13 VDD VDD RESET IN11 GND GND
14 STEP INOL ROSC ROSC DIR PH1
15 REF REF SLEEP SLEEP OUT1B OUT1B
16 GND GND VDD VDD VBB1 VBB1
17 DIR PH1 STEP INO1 SENSE1 | SENSE1
18 OUT1B OUT1B REF REF OUT1A OUT1A
19 VBB1 VBB1 GND GND OUT2A OUT2A
20 SENSE1 | SENSE1 DIR PH1 SENSE2 | SENSE2
21 OUT1A OUT1A NC NC VBB?2 VBB2
22 OUT2A OUT2A VBB1 VBBL OUT2B OUT2B
23 SENSE2 | SENSE2 NC NC ENABLE PH2
24 VBB2 VBB2 OUT1B OUT1B GND GND
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9.

TV r—a ViRl
9.1.Layout

TV NER OB GND Sl A8k TREN,

BB L OB R B EZ RIEIZT D720, T A ALT VU MMER O LICESET AT
TLIEEW,

A4986S/A4987S 2V — XD BIE T BRI 2> TR IR L CTE A SIET,

ZOREWI T, PCB OIEE I EBIIA T L TLIEE W, PCBIZAL—R— V&% T
7128 TAARTHA LT EVE @ i OHTEH 3 BT D2 N TEET,

IR AR (Ve 1) IX BT > (100uF L EOLONEFELN) TT Ay 7V LT
P&, T OBEMaL T U372 DK T NAADPLITEEF LTS,

B dv/dt Ay F U TR BIT AR EMAE AL DMEERET D720, H 7V D T
U I AT AATEET IOITEIRR L CLIZEW, i@ H . LOGIC A3/ A A& BT 5
72012 ARNA L E—F LV A TRIAT LT FE,

A4986S/A4987S LV —ADHE K —KE FHIRLET,

Solder

A4086
‘ l Trace (2 oz.

Ground (1 oz.
Thermal (2 0z.

Thermal Vias

A4986SES-T/A4987SES-T H& X — X
QuT24 OUT1A
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A4986SET-T/A4987SET-T & /X4 —>

QUT2B OUT2A  OUTIA OUTIR

ouT2B

[iiiiiiii
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9.2.Grounding

T34 AD GND 12 1 45 GND BeRRIZZR2 DI L TFEWY,

GND i+ (24 2 QFN 12OV TIE 3,16 HEL;32 L QFN IZDOW T 6,19 HE'L ;24 B
eTSSOP (22O TiE 13,24 /Y ) B BEHE— 7Ry REMERZ S TOVET O T, N fr—v
DA (PCB |) THERET D EIITL TS0,

9.3.Current Sensing

HITEBL ~L O HEIZE1T5, GND B TOEBELERE FICLoiizZ2 i/ NRIZTH7-2012, &
Tk HEPUTT SARAD 1 4 GND (2N THEE L TLIEE N,

F7o, BT <KL L TS, B IUEMEW S OICBIL CTid, 7V MER B HT
ICEDEBIEE TRREREIESE EDHT-0, TV NER FTORRS XEILE2Z BT 0ERHY
ij‘o

Vo hOAE FE . FOREMIRPUIC IO IO AT YR DO FIA EL R0 £ 0O TR TLIEE
/A

9.4. Thermal Protection
T A ARE N 165°C(TypicaDIZEET DL, HRAERIEKIZED, 2 TORTA/3D OFF (2720 F
T, ZAUL, BEAERIRE DB ORTANEARGET 72D DOLOT, HARIEO T a—MNIR#ET
TFEH A, BEVERERIRITRBLE 15 COeATI 22 - TRVET,
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10. arrA—LI—T2R
FRUCEE #5500 FULL STEP/HALF STEP/W1-2 MBIBMIHC I 50— 2%k

RLET,
HEER
10X I11x | HAER
L L Itrip*100%9
H L Itrip*66%
L H Itrip*33%
H H Disable
v —% v Z$(FULL STEP)
7 7 BN PEERE
> T AN T T 101 B R [ prz] iz | 102 | Bk
0 1 0] o 1 olol]o 1
1 T T oo 1 1]oj]o 1
2 0o L ofo 1 1] oo ]
3 o1 o1l o 1 o Jo]o 1
—/r v ZF(HALF STEP/W1-2 #R)

T TFE T 27848 _ _
YT AN ST ] ot [t (o] 112 | 102 [BaE] | 2 o mk | wi-248 Rt
5 ol ol o 1 x | 1] 1 0 * *
1 olofo 1 ol 1] o]l i3 *
2 olol 1] 23 JTolol] 1] 23 * *
3 ol 1 o] i/3]JoJolo 1 x
4 x | 11 1 0 o lo]o 1 * x
5 1l 1 Jofl 113 JoJofo 1 X
6 1ol 11 23 JoJlol 1] 273 X X
7 T1ol o 1 ol 1+ 1ol 13 X
8 1 o] o 1 x | 111 0 * x
9 T1olo 1 1| 1 o] 13 *
10 1ol L 23 1Lo] 1] 23 * *
11 1l 1ol 131 1Jolo 1 x
12 x | 111 0 1Jofo 1 * =
13 ol 1 o] 3] 1]o]o 1 x
14 olo] + ] 23 1] o] 1] 23 * *
15 ol ol o 0 1| 1 Jolf 1/3 *
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Step Sequence Setting

Full 112 14 || Phased 1oy Mx | PHASE || Phase2 | oy Mx | PHASE
{/ﬁlTripMax) (%lTripMax)

1 1 0 H H X 100 L L 1

2 33 L H 1 100 L L 1

1 2 3 100/66° | LH" L 1 100/66° | LH" L 1
4 100 L L 1 33 L H 1

3 5 100 L L 1 0 H H X

6 100 L L 1 33 L H 0

2 3 7 100/66° | LH" L 1 100/66° | LH* L 0
8 33 L H 1 100 L L 0

5 ) 0 H H X 100 L L 0

10 33 L H 0 100 L L 0

3 6 11 100/66° | LH" L 0 100/66" | LK L 0
12 100 L L 0 33 L H 0

7 13 100 L L 0 0 H H X

14 100 L L 0 33 L H 1

2 8 15 100/66° | LK’ L 0 100/66" | LK’ L 1
16 33 L H 0 100 L L 1

* Denotes modified step mode
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11. BifFiRE

& - Ves=24[V]. Voo=5[V]. Rs=0.27[Q]. I0=0.5[A]

7. - AR gy =g -
2 bt E— R 1-2 FHEMS A — &€ — K
Tkt | e
: .
I
I P f |
0 /TR
_ J Sensel o | ' 1 Sensel
m Il 11 S
I Il
I Il
I Il
I ll
I .
@& 100mv &Chz 100mv wMT.00ms A Chi £ 0.00V @ 100mV SCha| T00my  GMIT.00ms A Chi J 130mY|
i[10.00 % [20.00%
Tek 71t | — ] Tekfzl | i 1
- : '
loutl loutl
lout2 lout2
M2.00ms A Ch3 £ 180mA M2.00ms| A Ch3 7 180mA
Ch3[ 500mAQ [®FE] S00mMAQ | Ch3[ 500mAQ [@E 500mA® |
i[20.00 % [20.00 % |
Tek (5t _| = ] Tek f51-_| — ]
Sensel Sensel
z :
Out1B . R § outlB
| . [ ' e, — T e [ —
Chi[ 200my ®Ch2 200V  MA4.00ms A Chd 7 110mA Chil“Z00mv 8Icha 36,07 M4 00ms A Cha 7 T10mA
Ch3[ 20.0V [®fE] 500mAQ | ch3 20.0v  [@E 500mAQ |
1[20.00 % [20.00 %
= e 8
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1-2 fHEbRE v R L —EET— R

Wi-2 FRbREE— K

Tek il e —— elcfsl | e !
S . . S :
AR, R 11118 DL |
| f |
5 | l |
A U ot AT AL
1 : by Sensel ' ‘ ok ome i i : Sensel
| |
e B . e ] .
@Ol T00mv §ChZ T00mY  GMT.00ms Al Ch1 7 130mv @l 100mV_ WChz| 100mY &MT.00ms A Chi £  130mvi
120,00 % | [20.00 % |
Tok (51| — ] Tok {51l _| — ]
. B B . B
loutl loutl
lout2 lout2
MiZ.00ms Al Ch3 7 180mA M4.00ms A Ch3 F 110mA
Ch3[ S00mA G [OEE S00mAS | ch3[ S00mAS B S00mA S |
[20.00 % | [20.00 % |
Tok (51| e Tok il _| — —
i B B L B B
.m Sensel Sensel
¥ & ouus out1B
”! ! \ | | loutl -'W - loutl
T et Yo L ( e
o - "™
Chil 200mv_ &Cha 20.0V  |MA4.00ms A Chd 7 110mA Chi[ 200mV ®Ch3 20.0%  M4.00ms A Chd # 110ma
Ch3 20.0V  [OGE] S00mAe | Ch3[ 20.0v  |@EE S00mAsr |
[20.00 % | 120.00% |
e 8
YU UBESHKARHR 28/30




Allegro-

A4986S/A4987S ¥ 1) —X T IY/lr—a v/ — b Ver 1.7

Mixed Decay

29-5ep-08

16:44:27
5 = N
18000 T 1 OUT1A Eift
9 T —
5 ps L I ™
e I 5 SENSE
b
3 |
5 ps
200 v
(I L OUT1A
4 - T OouT1B
pe T
20.8 v L #
5 ps
il 10 oy Soge
% 20w OB 500 MS/s
ER v A 20C B8.112 v
iz v oochs STOPPED
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MicroSysterms, .

¥ EHEOEE CAUTION/WARNING

O REITFLH SN TV L EEF R OGN, A EDZEL L TURLELOT, 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 I M E, BRMEOM BICED TOETA, FEERE T, H2MRTORM, SEOREITHTONEEA,
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 REICFHM SN TV D EEIT, —RE RS GERS, SRS, BEWARS. SRR R O shs 2 L
ZERLTEY 4, THEAOBRIE, MAMREFICES EI3MHIO L DRH 2 BV Z LET,
IV MERAMEANER S 4 2 HeE (s e & 2 OISR, 2@ 15 S HIfRE, By - BhaLdeE, SR @i L)~0
A THEt ORI, LPERARTER 0~ TR O AR ICEA S 3RO L, & fijﬁﬂ%kﬁﬂbw\t L&
j—l)
D T MEREME DS ZoR S0 5 2@ G 22T i bas . R I, AEmiERs o 72 O BERRBE SR 2 Okt o ST
LDEENEBNRIMAHLRNTIZS 0,
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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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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