2 R
=M ELEES)

ik

MS4931 SA—aK = AHTCRI AL R S5 Fr s TAE
Hi R ]k 35V, fEIE FH R3] 5830 [l 1 N V4 26 MOSFET .

O BHAWEAY, iRy, DURRP RS D6E.
PR ) A A g ) DAASEAS0 Ak T2 s I e 4 T A IS 1Y
D258 T P DI HE -

MS4931 $RAAdfE, U7 1, A A4 A, T s, &
BN FGL AT FG2 w100 8 AT LFE Bl 5 .

BH TAEREIEE-20°CT105°C, K 28 4 QFN i3,

F B
W IKE) 341 6 AN N R
B [EPEE, AP, ARDhRE
B (R OR R R
B HALL JR{FA
W PWM IR, 1B, RETERGEL, Ty
B LR R
B FGHr
B 5V RS
W AU RS
7 A 53 2R
;7 ESEC N FTENA R
QFNWB5X5—
MS4931 28L (P0. 50) (4 MS4931
J7)

MS4931

2

H
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SEIHL
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I

I

DIR ENABLE BREAKZ TSD VBB L
¢ ¢ ¢ LVSD CHARGPU CP1 l I
MP I =
CP2
>» CLD |—» «
VCP
v
l VBB VCP GHA
SA
MOSC |
GHB
SB
CONTROL GHC
CIRCUIT GATE <
DRIVER
< FG2 |a—| GLA
GLB
GLC
O <| FG |4 SENSE
b
CURFLI |«
I 1 1 ™[
500mV
‘ HALL HYS AMP ‘ VREG
P11 111 ; i
HA+ ] HA-] HB+| HBJ HC+H HCA HBIA G
HB HB HB I
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RS M CEH A B, T=25C)

MS4931

Z 5 /5 Z e W ¥
RKTAEHE VBBmax 36 V
chargepump Hi % VGmax 42 i
4t T jmax 150 C
AR Topr -207105 C
fEAt Tstr -557150 C
HASH (EHAR B, T=25°C, VBB=24V)
BEWSH. CoHAbLUW], T=25C)
Z £ /5 wooowW & M | HME BB [BORME | AT
LY L R VBB 8.0 35 v
HBIAS & JHIH IREG -200 mA
FG I H L He VFG 6 v
FG 5 IR 3L IFG 14 mA
AR Gt T=25°C, VBB=24V)
Z £ /5 woowW & M | BME [ BIYE [BCOKE | AT
TAEH 1 Iccl 3.8 4.7 mA
TAEH 2 Icc2 KW 0.89 | 1.1 mA
IR B R
e S A AR i VGS (H) IGATE=2mA 5.2 vV
A i B AR i VGS (L) IGATE=2mA 5.6 vV
WA I 5y FL i IGATE GH=GL=4 20 30 mA
MR K 5)) o7 L FH RGATE 30 Q
HEDX (] tdead ID=-1A 1.2 us
PEEJAE B 1 HA, VREF ID=1A 500 mV
5V HBIAS
HBIAS fi i HL R HBIAS 10=-5mA 5.58 | 5.62 | 5.66 v
LR R AV (REG]) VBES to 55V, 7 mV
10=—5mA
IR LTS AV (REG2) 10=-5mA to —10mA 0. 4 mV
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MS4931

HALL JHCK3%
N 1B (HA) -130 nA
" FE—IA M N & (Hall
AR 2 VICM2 1 R 0 HBIAS vV
Hall % N\ R A5 VHIN 1E %% 80 mVp—p
IR v S AVIN (HA) 20 mV
N L AR 1y VSLH 8 mV
LA N AR 38 VSHL -12 mV
CLD ¥R 2%
CLD iy HL VOH (CLD) 3.03 | 3.07 | 3.10 v
CLD JHMIKHL He VOL (CLD) 1.07 | 1.08 | 1.12 v
e vV (CLD) 2.0 2.0 2.0 | Vpp
AN FL AR I 70 L L ICHG)I (CLb VCHG1=2V -11.1 | -11.3 | -11.4 | uA
AN L2 IR L L ICHG)Z (CLD VCHG2=2V 11.1 | 11.3 | 11.4 uA
IR 3 s A F (CLD) C=0. 022uf 129 HZ
HLfT 2R (VG D)
VG HUE | veour | | vBB+5. 2| | v
CP1 Ji
3 H P A VOH (CP1) ICP1=-2mA 500 700 mQ
I8 L RE CR ) VOL (CP1) ICP1=2mA 350 500 mQ
ERCETTIES F (CP) 42 50 70 kHZ
P93 PWM SR
R | Feeww) | | a1 [ 515 ] 62 | Kz
SRR
PR L VRF 0.5 vV
B X A Tbhlank 1.2 us
SRR
KWl B TSD g 146 147 148 C
IRV ATSD 4t 40 40 40 C
{RER (5V HBIAS)
WO LR VSD 4.17 | 4.17 | 4.15
IR v AVSD 0.3 | 0.31 | 0.29 vV
FG J4I/FG2 il
38 H FH. VOL (FG) TFG=5mA 17 20 mQ
e FELIR IL (FG) Vo=5V 10 ul
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BREAKZ il
o VTH (BREAK
R AN R ;> 1.75 HBTAS v
VIL (BREAK
R H P S A HE s ;) 0 1.65 v
i V10 (BREAK 3/5HBTA|3/5HBTA|3/5HBIA
T A\ H vV
7) S S S
VIS (BREAK
IR T S5 ; 0.3 0.4 0.4 v
N i T TH (BREAK
e FEP B N HLR (z) VBREAKZ=HBTAS 41 51 65 uA
TTL (BREAK
(R TN ;) VBREAKZ=0V -65 -76 -95 uA
ENABLE JI
HEL i AR F (ENABLE) 0.5 60 KkHZ
N VIH (ENABL
R AN R ;> 1.75 HBTAS v
VIL (ENABL
R H P S A HE s ;) 0 1.65 v
i V10 (ENABL 3/5HBTA|3/5HBTA|3/5HBIA
T A\ H v
E) S S S
VIS (ENABL
IR T S5 ; 0.3 0.4 0.4 v
N i TTH (ENABL
e FEP B N HLR ;) VENABLE=HBTAS 41 51 65 uA
TTL (ENABL
(RPN ;) VENABLE=0V -65 -76 -95 uA
DIR 4
e PN R VIH(DIR) 1.75 HBIAS Vv
R H P S A HE s VIL(DIR) 0 1.65 v
3/5HBIA|3/5HBIA|3/5HBIA
T A\ H VIO(DIR) / s / < / o v
IRV P VIS (DIR) 0.3 0.4 0.4 v
e HE TN LR ITH(DIR) VDIR=HBIAS 41 51 65 uA
(R TN IIL(DIR) VDIR=0V -65 -76 -95 uA

AN AT B2 7

Http://www.relmon.com

WAS: 1.6 2017.09.02
L1477 F51T




U R

MS4931

=MHBHIEBEER
(IN=""High”# /R INDIN), (rth ABC H1”H”=SOURCE, “L”=SINK, M=0FF )
LTI TR I L0

DIR | HA | HB | HC EEE ENB | GHA | GLA | GHB | GLB | GHC | GLC | A B C
H L H H L H L L H L L H L y/
H L L H L H L L L L H H y/ L
H H L H L L L H L L H y/ H L

! L H L H L L H H L L L L H 7
L H H H L L H L L H L L y/ H
L L H H L L L L H H L y/ L H
H L H H L L H H L L L L H y/
L L H H L L L H L L H y/ H L
L H H H L H L L L L H H y/ L

0 L H L H L H L L H L L H L y/
H H L H L L L L H H L y/ L H
H L L H L L H L L H L L y/ H

X H H H H X L L L L L L y/ y/ y/

X L L L H X L L L L L L y/ y/ y/

X X X X L X L H L H L H L L L

FG

IN1 IN2 IN3 FG

H L H L

H L L L

H H L L

L H L H

L H H H

L L H H

BREAKZ, ENABLE
WAIRE BREAKZ ENABLE
i/ IF % AR KW
{i8 KW (R%) AN

CLD DjfE

BREAKZ 3ifi 4 5 5 — R BEHOFEF 0 CEEVIGHE)

DIR 1F [ 75 — TR REIBOT BB 4

0%t 2L ENABLE ekl —> (R REHOR TR

RS ARl A I — R BEHOFEF 0 CEEYIHES)

TSD 25 A4 A I — kg
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& HHES &
BREA ENA
KEZ BLE DIR CLD FG2 FGl SA
RERERERERERERE
HA+ E GHA
HA- E SB
HB+ E GHB
HB-E E SC
HC+ EGHC
HC-E EGLA
GND GLB
HBIAS CP1 CP2 VBB VCP SENSE GLC
B S
EHS B W 2 110 (O i T
1 HA+
2 HA- RN
5 B HALL {554\
| H: IN+>IN-; L: IN->IN+
4 HB~
5 HC+
6 HC-
7 GND I/O R
8 HBTAS ') 5V FE ki, AR HIR
9 CP1
oy =3 o] ‘2‘4;
0 P2 o) IR ERAS Ui
11 VBB I/O CEM/A
12 VCP I/0 R fif 25 i HH
13 SENSE e i S EEL RN
14 GLC H AR i A% C
15 GLB H AR AR B
16 GLA H AR AR A
17 GHC C H A it AR C
18 SC H A it 5 A% C
19 GHB H A it AR B
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20 SB H M i Js A% B
21 GHA H #r s A A
22 SA H M i Js A% A
23 FG1 0 FG1 T BEHHH] (3 b HIA)
24 FG2 0 FG2 M EFEH (b HAD
25 CLD /0 SR FL A
26 DIR | )77 )
27 ENABLE | AR PWM 45 36
28 BREAKZ | HHLR 2 (IR 20
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DhReid

KBS

O R —Fh B (1) PWM B30 7 2C08 /N DIAE,  PWM I8 ek 18 48 R ST B4 (1) S ke S LR
ThEe, AL IRBD A B I AR L

TEIEF I PW G i, [FEDSERIT IR RS/, R S, AHEE LDMOS 257 2B ) — AR 4k
WK/ T A= 1) 7=

JUR/RVS A

TR H % FH T BR i R IR B KB, HH Vi P08 (V=0. 5 CHUED) R A FEJREAS I
HIBED o P i I o g i 3 s ke PR i s

L VAR H ARSI PWM Iﬂijﬁ: B Rl (1) e 1) FE R A — A 1. 2u ZEA45 IO B A 4t
I, AT B b R L T A Sk o i R AL 4L 1 P Bl RO /N o (B R BN CRAL AT R 17
), TS WEE% AN TAELER 1] B2 SRR AR R T UOE N A K. B
WG AE B 5 PR R A8 IR AT B R S I 5 S () 14

A PR R T PWM A, 2 B R G ds voE, KRt 50KHZ .

ST

Jik AN ENABLE % il N, AT DI k15 PWM 35 1 v 2 PR R 15 LI

ENABLE 4 0 I 4 ON 4,

ENABLE 24 1 I OFF %,

WA DB R E, T DU N4 NPN 4. 24 ENABLE FRim s, Sl
A 0, 4S80 CLD Fk £ aE & 1 B HB B4 H 0.

CLD fR¥7 FLB%

MS4931 QL&A — MRS HK, M HANLIE RS HAH HALL 5 SIS (RS0 I FL % T 46 T
fEo 24 CLD W% TAER BTt B Aol .

IS [) pH3ZE 42 CLD BRI LA PR o T I (] =90%C (uF)

> 0. 022uF [ LA N IR I A1 2 2SN Ta] A2 2 % K AT 2 B AL IR B0 1)

HE CERAE
BREAKZ 3562 — EPREORERT EENHE)
DIR ES4% 11 —> (RPBEBOFE R
0% 5 25 HE PWM i A —> USTRE0) CIan e TRe i
I A Bk —> RPBEBOFEF I (ERAIAE)
TSD & A4k > %

4 CLD ekt @HEECKIEAVIGAAS, B slr k. IATEAMA CLD fR4 ) 6E
I — K /NI 220k Q AT 4700pF (1) HL 2 I 0 Hb o

RERY

MS4931 i i 45 & — LL A A A FH Aty B Fi s AR SR AE AT LU A, IR AN 5V ¥ HBIAS MK, 4
BREAKZ MG H. HBTAS HL AT 4. 15V I BT 4 Y S A4 e gl

oAfE HBIAS HiJEAE 4. 16V BT ARG, BB AT 0. 3V (1B, Ak, 4 HBIAS HIEIKE
F| 4. 45V IR RS FER A 2 OCH, BT A I T 1.

SUR/Cr S ial

M AR 147°C IR R H B B, ORI A R A . R IR BRI L 40

LM Ffs B R A PR 2 &) BAS: 1.6 2017.09.02

Http://www.relmon.com 1471 ZH97T




M i R MS4931

CIF S ATt A TAE

B2, B IR AR OAE S 2 i B e (A S WS, B IEARERIE ™ S B A
ik e S S A

HALL 8INf5 5

Wi PR R IR A (e 35mV) 119 HALL {55 AT LA U, (H 2% 18 3 s 30N DL AR S, &2
DRTF 100mV (R E A fefEe 4 T 9D RS (1T, PTLAAE HALL B N — X Hh iz . 76
CLD {34 Ha 4 v HALL S ANAE R — AR5 5o BLAR BB BETCA K S M s, (H DG I A 2
HALL {555 [RJ B8 HHH 8838 LLL BB R A, BT AT 4 2

WIERAF A ) HALL 50, fE—umlil @ COCRIES/) — AR FEE (0. 3V HBIAS-1.7V),
FOVE T — i (R A Y FE T BAA 0T HBIAS.

R

7 MS4931 4b-F- STOP &, JU-F P Mg W, LoD IiFE. 448 H HALL i & BN 5
HIRE IR FL IRV A 900uA. RIMEAE S sk, S8R BAT 5V A st . JFH, 7
ZEHBE S B b T shortbrake & (345 508

HLRASE

SR B, JF FoRAH—FPITCuRsh 173, IR A LSRRG TH. A
I, A PR H R AR T AR VBB R [l NN 28 RIS i e 2] GND |, S AT REfY)
SEIEE . WIRATTREAE pin B EEEACKHIZS, IR RN 0. LuF P& 2.

WIRAE R LR PR — WA DA 1 R 2R S Bz, WUR A S TP, X T s R

¥

HBIAS f)4s5€
HBIAS A& IZ 4 BRI R, A T AR METR 2% 0. LuF sCE KA. FAY Bk 75 2% 52
B A 25 (SGND) I,

HLfT 2R

HAL Y05 PRl ok F T R A A 0 T, AP AL i A fe s o H Rl ek B P AR T CPL AN
CP2 Z [ HLZE CP, ARJSE VG Fl VBB Z (M HLZS CG F it BB, CP HT CG [ K /MERE DA ¢
A

CG = CP =IuF

CP 78Il FiAFE g 50KHZ, 24 CP MR AR KIN VG bl dt Tl i g i Aok, 7o 4
PBAE . AWK, V6 AN R,

Rz %n

SR BEARPERN DR, oD IREEcE . R ITRREEH, RN S A
bb 25 2B 1) A R RO TG AT, [RDE SRR TAE T e | R s f s 1)L Tt
EEan AT 1/ 40
o it 5 A Lh R D
o ENABLE fa AA# S SR FHAIG
WA IR AT 25 it 25 O 0 RIS W i e B AN Sl ot i KRS8, A
o  FHYFEIM K AR ERE
o FHYEEIML Y AR A
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SR P H 2
0.022uF J‘ 1uF J‘lOuF
1 [ I L
IIOHF S XKo
NS
I . ? L —
| AE—
System MS4931 SB M)
Control ENABLE
Logic GIB 4“:’}
GHC E
GLC t%
o (EATATIEE A REBLL L 4i 0 25
o URILKHLURIN VBB, LR Aoy A R Pl A e I I ml I 98 AR 5
o VBB [R5 HIAY, 5 il e b e LA (R T I iR PT RE A AE TS [y VBB
o HBIAS #¢ A0t v (BEHE S [, 75 S0 H f ¢ 1458 HBIAS M1 GND - [A] I >R ASE HBIAS .

Rk, ZH AT AT REMSELT HBIAS .
VEREHALIT H 2 LA Az MCU it b [ e £ i 1 V2 11 F 5 S 505
o HBIAS ANHEFA#R TR s, RN RS RS A o
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5 Allegro A4931 2 5 5%} i B

SHE5URET

ZH0 A4931 MS4931

(pin8) VBIAS TAEHL & 7.57 5.67

(pinl2) VCP TAFHL & VBB+8. 14 VBB+6. 60

Enable ( pin27 ) fik & | 3ms JGHEA ANVBCE LR

BREAKZ 1%,

BREAKZ ( pin28) , ENABLE | ZRIAFIPHA NN R

(pin27) , DIR (pin26)

LIRANE NN

[ 5 TE vk B 1 25us 20us

A FEl B F LB 2 57

ZHI A4931 MS4931

CPl  ( pin9 ) 5 (P2 0. 1uF >1uF

(pinl0) Z[a)&hHl PCB hix A 7% [i) , £ ¥ &

VCP ( pinl2 ) & VBB 1710uF 2% (i 2. 2uF) $2

(pinll) Z[a]&hH 7 e bl i 1k

CLD fRH Dy RELE I 1155 AR T=Csd*20 s/uF T=Csd*90 s/uF
IRy )58 2s, KEH | WifR P m Bk 2s, &
CLD JHIH1%5 4 0. 05uF CLD 7R 44 0. 022uF

CLD Ry Ihfie L br i CLD i (pin25) HEf%#Hh CLD (pin25) @it 220k R4k

HLRH, JFIC—A 2. 2nF HLZE
Xif i

CEN T R AR N aWARZN HHE 3 0.2/Rsense A 0.5/Rsense
AR R 24, % sense | WA RN 24, % sense
H1LBH K 100 ZZEK HiBH A 250 ZZ K
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MS4931

HEIEINEHE
QFNWBS5 X 5-28L(P0.50T0.75/0.85) UNIT: mm
D il
*‘ N22 ' N28
ﬂ_j 1w
— ] -
I3 = . (-
-+ e — —+ —
- (-
] S &l ]
N15_) ]
Al b
Top View Bottom View
=
- !
OO .
':: |
)
=T
Side View
pa—— Dimensions In Millimeters Dimensions In Inches
ym Min. Max. Min. Max.
A 0.700/0.800 0.800/0.900 0.028/0.031 0.031/0.035
Al 0.000 0.050 0.000 0.002
A3 0.203REF. 0.008REF.
D 4.900 5.100 0.193 0.201
E 4.900 5.100 0.193 0.201
D1 3.050 3.250 0.120 0.128
E1 3.050 3.250 0.120 0.128
k 0.200MIN. 0.008MIN.
b 0.180 | 0.300 0.007 | 0.012
e 0.500TYP. 0.020TYP.
L 0.450 | 0.650 0.018 | 0.026
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ER! A
\qjyﬁﬁﬁm‘“\

MOS Hi i 5 A i R 0

AR 2 Oy s R, SRIBCT IR TR 5 0, PT AAT 2% 1E MOS % i 1 52 i v B 3
W T 5 | 7 P 45350 «

o AR DR By R A P

o B Hh AL .

o P R AR 1K) T L i

o AR ] T A3 s i i R e sz i
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