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locp IR AR MAATAT FET MR 8 A
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R Zas R TR ThEY , BER T AN HmERES , N XRFEmAr & N wiE
MOSFET #1 100% 4=z 7. DRV8962-Q1 1 i f—H %A (VM) k. H4h , VCC 5| Jml 8 2 5 — A
IR, AWERZ L . nSLEEP 524 T —F (R IhRERL X | AT LAZE RGEANIE 3 A (8] R 1T g bk /b FRL I T
¥

BEFR PR L RAT SR 3R AR AL 44 517 HTSSOP (DDW) 2. ko hptdi th f2 it ik SA B . ml B ARy sk
bR L R T IABEIRE . AR AN PCB #A it

DRV8962-Q1 2t ikl i . IPROPI 5| IRk — AN/ NGRS & MOSFET F M saE bk . AT b
18 AN LB 2% (Ripropr) K5 IPROPI 5] B4 F FL 3 B e o L i H T o 8 RRIK FRL A DN Zh BE 1 DRVB962-Q1 Rl
FIIH —A ST 6] [ 2 (1 PWM B i 75 22 PRl g, oA Ah s il 28 2 A B B, AImAS I £ 25 1 A2
tho 7E 40% % 100% FIAE B T, IPROPI 4t RS RS B2 £3.5% . 40 S 75 22 58 b FE A , o m] DA% B2
SRR EL I . RIS AT I, AT RLE N VREF 5] B AC B R I A T ECSE , TTRR A 2R G0 7 SR BR A Ak
o

B AR ORI RV LE H B R GBI OR AP A 1 . IX BRI DI RE A REBUE (UVLO). HATZR KL (CPUV). i
MRS (OCP) Flid #4 ST (OTSD). ikt @i nFAULT 51 il
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VIM VCC
1 1.,
w| =  vee| -
[ | gy
L || M
1pF Power 4“‘ } Load
vee sy OqOUTI T T T T
L - _ v
v
CPH Charge —i
Pump [ VM
0.1 yF [ DQate PGND1
CPL rivers ' | | Load
> lsenz O ouz F- o1 |
DVDD DVDD L r__ 7
e
Regulator 4’.“
I 1 uF —
— = < . PGND2
IN1 N
7 Current
IN2 | Sense
— [+— VREF
IN3 » Digital
# Core
IN4 Isen2 Current
» Sense
+
MODE
—+— VREF
OCPM Control VM
"l Inputs
nSLEEP N 4i Load
- Isena [ OuUT3 r - — 1
EN1 ey W
ve T /%
3 [
" VM PGND3
EN3 > |1
> G Load
ate —_——— —
EN4 ::E: - 4 Drivers Iseng OuT4 r 1 |
L > L L
4‘%
VREF ]
FUElEg Protection PGND4 =
VREF [ N I
L
e [T ]
nFAULT Fault Output
:|‘ Undervoltage < Ripropis
Roraur < —
DVDD -
Isena Current _[ IPROPI4
Sense
T Ripropia
— |+— VREF e
L prPaD L enD
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6.3 FEME Ui B
FRE/R T DRV8962-Q1 A AR i A -
R 6-1. JMERA M
FoiE 315 1 315 2 e
Cum1 VM PGND1 A Y VM 9 X7R 0.01pF [ i 75 4
Cym2 VM PGND3 WE HUEN VM (¥ X7R 0.01uF Fi % B %5 28
Cums VM PGND1 WUE IR 9 VM BRI B 7 3%
Cvecp VCP VM X7R 1uF 16V P % 2 28
Csw CPH CPL HE EEN VM B X7R 0.1uF P& L 5 2%
Covop DVDD GND e HUE N 6.3V BE 10V (¥ X7R 1pF P& Hi % oe
Cvce VCC GND e BT 6.3V B 10V [ X7R 0.1pF P& s 4%
RnFauLT DVDD = VCC nFAULT 10kQ HiFH.
RRer+1 VREF DVDD FA T 5% T LI 1 R P L
RRrer2 VREF GND
RiprROPIX IPROPIX GND HRVEMEE , 557 6.5.3
6.4 BT RHFIEAT

+ DRV8962-Q1 w] LA[FIIF IR AN PYAN -4 F1 2K
* MODE 5| Bk far Hi iy 0 8 _bJHA R B [R] L E A 70ns B 140ns.
« ENx SIS FHEZEA (=R ) frd.
o INx GBS PR (P BUR ESF )
= INx 5] AT H2 57 A ml bk 55 ) (PWM) (55 .
- fEREIN VM Z 8T, TR INX AT ENx AL H,
o HAERIFARFBEN BT ThAEE .
o MR RI R AR MOSFET Z I bJH#eit | i85 1F 2 B AR ERFEIX B 7] 4= il o

R 6-2. PO IT BAER

nSLEEP INx ENx OUTx A
0 X X S BB, B AR A (B )
1 X 0 S SR s (SRR )
1 0 1 L OUTx filMl 58
1 1 1 H OUTx il 5

AT LAE A AN BEAT PWM 2861, 1 a2 i B LAk . S PWM $2 G2 G R s i b iy, w
WU RN RS 225K A A b AR SR o XKV FHEIA L. O T ACBRIL AR R IR, H B TR PR AS [ RIR 2
TIEAT ¢ RIE RS R PR T RS HOBF , B RO SRR TR R R

AT, HREE LS.

i PR LI IAT PWM HRAERS , 28 PWM {55 M2 ENx S ; 68 gl |, 2% PWM f55 N H] 2

INX 5|1, TR OUT1 1 OUT2 /BN H #Fkiksh B3k ALK~
#* 6-3. PWM Thge

IN1 EN1 IN2 EN2 Tife
1 1 PWM 1 EH PWM |, 1858 28k
PWM 1 1 1 S IE PWM | 1853 5258
1 PWM 0 PWM TE [ PWM |, s 58 i
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% 6-3. PWM ThaE (4:)

IN1 EN1 IN2 EN2 ek
0 PWM 1 PWM F i) PWM |, B 52 sk
6.5 HLyL R I ATE A

DRV8962-Q1 7 =1l MOSFET Wisin e il 1 B A il < B yA0 o 15 AT B IR AG I S A5 D e o Ik ek Al 1% 2 RE B 4G
D% 5 AR 2 TR SR AL TG e SR A R i BH B AGI FL S 4BV T RGN ST IR T A AN 4
FEFE . FEIRASIN EL % Y (IPROPI) i 8814 B 0% 1) 2 1) 8% HR AL AT 5 57 38 F AL O VR A S 15t

6.5.1 BAREIAR G

DRV8962-Q1 Z VUi IPROPI #itl | &R %A — 4. IPROPI %t RG4S = MOSFET [IHLE , Wik
s .

IproPI = IHs X AlpRrOPI (1)

Hep | Iy 2L =M MOSFET IR , Aprop) & I IE A .

MoK RS IPROPI 5] & $ 22 — AN i 4h B FEFE 28 (Ripropr) » ANTTTE IPROPI 5] il I 7= A4 — AN EL 4 H &
(Viprop1)e IXAFRI AT A FH AR HEBL KA 40 28 (ADC) 4 HLAE N Ripropr FELFH.#8 P9 o (1) R B EAT MU & . AT DARR A B2
W T A R LR T Ripropr FEFHAS IR/, DURI A48 ADC AN/ . 28R 7 — DS A H
%, ATBRH VREF 5B _EARXT T Vyrer M Vieropr » 75 B g ok v 808 A2 7 40w FE IR A LR 47 4158 ADC
IPROPI HiJE N /T VREF ffe KEEWAE , B 3.3V.

ARSI A0 R 23 3CE SO0 82T HLALRY) IPROPI LI

Viprori (V) = Ipropi (A) X Ripropi (€2) (2)
Control Tél
Inputs lLoap
VCP ?
'_
VREF ={ | >
— HS H
—e
Ly [ ouT
Integrated
Current Sense
MCU IPROPI — IproPI
ADC . | N
Vpror! = Ripropt Aipropi

A 6-1. £ TRA T
CHAERME BT Agrr ZHE S Apropr BRI CHIIRZE . BER louT FEI TGN AL IR 2 AN 25 iR 2
RN 55 T
6.5.2 (& /55 S5 AT B

7E 40% % 100% HI%E IR T , IPROPI % ks B2 £3.5%. 0 5 75 EEkS 1 B2 50 v (O B RS I |, tH 7] LAZE PGND
5| JEIA R G4 2 [a) A FH 4B SRl e L RAG I 7 38 rEIR , R Bl .
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VM
DRV8962-Q1 «——— — ——— — Controller
+
Rsense OP-AMP

6-2. 5 15 R REL AR BEAT R GAUASL U

A1 EfS AL P FEL A4 o ) [ A Bk i 300m V.

R I HL PSS AT R SR AR NP 1C ST RAVSCE o A P AR S A LA J= , T A DR S R AP E o IS P IR R A
DN B BER BT 1E L TR ORI AR B o DUBRAS HE E v BE A 00 EL BHL I 24 00 T 4 A2 0 ey Y 2 T W e P P

6.5.3 AW
A[iER VREF HJE (Vyrer) 55 IPROPI it HLEH 2% (Ripropr) BB HIRPTI I (Itrip). ATELE SN Riprop H
BELEZS A Vyrer 2 IR B 5 P93 LU AR REAT LLIBORBAT B4

ltrip X Aiprorl = Vvrer (V) / Riprop (©2) (3)

Bln , Z¥ ltrip WA 5A , Vyrer BN 3.3V, Riprop AN :
Ripropi = Vvrer/(ITrip X Aipropi) = 3.3/(5 x 212 x 10~ 6) = 3.09kQ

A DAZEF BB R RIA T, 72 IPROPI 455 8] GND J£# VREF 51 oL % & e T GND B ( i /AT 5
R ) o WR T E R BEA T EERIET , MFHEZEEE Vyrer M1 Rpropr » # Vipropr 7K IZ A 21k F|
Vyrer B

DRV8962-Q1 W] [A] i 3K 5l £ ik PUA™ e P Bk H K 7 8. AEB it gk b )5, vDB BRI 2 ltrp H .
PWM SCIHTiH ] (topr) [ E A 17 wso [H 5 ST [A) AR 3 50 VR 78 #0304 il 38 AN NS 0 A FH 7 B0 0 B 3 o
. [ W AR O 3 100% o5 2 Ee A HL AR Y .

P B IR A A —Fh g R s HAR S, AR, s INX Fr N 5] PWM ko 56 FE . IXFE
R RT 38 Ik A0 42 i) 8 SR AT A2 1] FELIR B 7 &

R A T IR B A 6 i LR O

«  HBHSAERES .

FUELAE BRI 8] A A S 3 R ORI L N L, AR AN I lrripe W2R lrrip T (VMIRL0AD)
TITE INx = 11, 20 A7 BRI T 2 VMIR oap FF ( 101E] 6-3 FITR ) -
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I | | I
|mm———%——%————% ——————— } 77777

VM/R oap — — — —_——

loutx  — .

OUTx — I

INx — .

& 6-3. FFH AN | B =S

o RS
JSE A ORAE R A A SR AR HEAT AR 308, DABI R A A A L i fR 3

o XTI 6-4 FRIIENL | 24 INk =1 B, &0 MOSFET 7£ lout #id ltrip J5 , 7E tope 18] P9 ARHF SR ES
tope J5 , ¥R SEEN MOSFET |, HE loyt FXEE Itripo

> > P
torr torr torr

& 6-4. FLBRS B | 5] RE ST IR IR AT

WERAE topr RIS , BV T lrrip BT, DU SRR 55 B SAAT I B AR RV 55— A topr IFTRIEG . RFRREBEIE KOG

Wi [E] , ELZ AP B HRAE topr I RIS SRIN/D T lrrip.

o W] DUE HTE A D R R . 2 INx = 1 I, IR B TR AN 2 INx = 0 I, SR R
LA LD TG e INX kb (9 s bl T DORE F i 2 H AR 18] 6-5 A1 6-6 om 1 i1l

ouTx __|

INx |

&l 6-5. U B |, 3B B )
FESE RO, 5 ZEXT INX GBI G LU BT R (T 220N T Torr ), MMTEOR IRAN 2 R IZ
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Itrip

IOUTx

OuUTx __|

INX

B 6-6. FLRMEAEM |, B HHEH

- AREBEZEVM

A DU P ] INX 5] 0 O P R S A INX = 0 B, HR 3G ; INx = 1 B, HR 3, WKl 6-7

K 6-8 Fis e

OUTx

INx

B 6-7. BRABERE VM |, B4

TEXFESBL R | 7526 INx 510 &5 28 G T

VM/RLoap — = =

IOUT)( —

OUTXx

PARA PR LA 2 R A%

INx

& 6-8. rafH S | & A IR

6.6 FLfTIR

BT AR DR S s N V918 MOSFET MR IKZN Hi k. 75 Z24E VM A VCP 51 12 R L AR TROCE — N He
BAEAERERAY . ILAL | IETEAE CPH 1 CPL 51 I (B8 E — A — P AE N i A
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VM
VM :l
1 uF
T vt
LJ
o | & T
LJ -
0.1 uF
j— ¥ Charge
Pump
Control

CPLr

& 6-9. R FHER
6.7 MRS

G ER T AN RAE RS, 24 VCC 3% ZE DVDD i, DVDD Fa/E 28 A A A% 5K 2 % F0 Brf N 35
PRALEL . NBRRIERIEAT , W 1 uF PSR A2 DVDD 5|15 % GND. DVDD %t FIFRFRIE N 5V,

VM
o—»+
’ DVDD 5V
—
i

A 6-10. AR R 2 T HER

W R TN — B T, W RS N E S % DVDD SIS AR RS . BT R RTAER S VM 5]
o AL FHENREIAN 45 f - DVDD R R @8, iR A mam A M Hes . 1ENS % AT R R
Nz ALY 200kQ.

iE2)% nSLEEP 5| %44 DVDD |, 75 M #8444 o8 BRI A =
6.8 VCC Hi[EHE

RSB STEN AS VCC SR, AT A ERIZ R F R it . VCC SR ISR AT 3.05V A1 5.5V Z 18], JRE
ZEILRUFUHAT. SO ITAI, VCC AU B4 1 1) DVDD 51

L
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1 VCC i), WEBZHBA AL VM IR D%, TR Mk DRV8962-Q1 H I Lh R Bkt . IXAE LK
J I FIER SE IR E R i AR A . A 0.1 u F B A 24 VCC 51|55 ik 2 Hetth

6.9 FiE B F5| A
TH RIS HEE R T INX. ENx. MODE. OCPM #1 nSLEEP 3| JHIf4m NS5

OwWDD

=

K 6-11. FHE P A 5]

6.10 fR37 %

AR AR IR R . BT i T SRR AR R B A
6.10.1 VM X /& #{& (UVLO)

8 VM 5 A A i F 45 UVLO RME AR BLE

o SR ARH ( mEE)

* nFAULT 5| Bk IR 3 N K S

o Hfi RS WA

VM HERE S UVLO EFBIME R L B, 8B E IEH 21T ( Rh#%ia 4T B nFAULT 5111 ) .

WHR VM HERFERE NS F RS (& KME 3.9V) LR, NISZEH N EZE B |, a8 H nFAULT L8 FHz
HFH. P, 24 VM BEE K2 3.9V LLURI |, nFAULT £ FERBE$ i o

6.10.2 VCP X /¢ (CPUV)
Toie VCP 5| il i e[ B 22 CPUV HEEDAE -
- WEEZRAMERE (mEE)

*  nFAULT 7| %t Bk 3 Mk L ~F
o HMTRRFFE RS

THER VCP RIEZMEG , B8R E W ia4T ( KEh28s 1T B nFAULT 51 ) .
6.10.3 FH HJR |- H L1/ (POR)

o HREEHIPTA R (B )
o MRS PEEH

NFAULT 5] FER#li5 VCC UVLO. VCC RIEIEIIE A |, LIRS 25K 215 #1817,
6.10.4 74 (OCP)

B~ MOSFET _F (R A5 48L Lyt PR il F 265 38 3L % [ M AR X 3 R PR il i ik MOSFET [ HLE o 4 SR 1% LIt BR i) ) R 52 )
[T tocp , T2 G B3 37 e e

o IREFEMRAEL AT
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* nFAULT #ERSN K P
o HMTRRFE RS

A MOSFET L il iftfis il ; I i Wi 1t e it s rE P AT I 3 S50t e e A 0

WA G, KENLHIER T OCPM 51 & . OCPM 51 it 181k H 2h SR K 2 BE T 9R FE

* 4 OCPM 5| N HAK PR | iZ28 /- BA MBI E Thae |, IXEMRETHRE OCP %45 , #s i rEjtn
NSLEEP & A7 fkptal N E 5K E IEH 1217,

« 4 OCPM 5| N ZHm TR, 23l tretry BT H S5 H-E RIS , #3406 B SR B IE W 21T ( WEshisiafr
HRB nFAULT 511 ) .

6.10.5 # M7 (OTSD)
1 A I P R S T FRAEL (Torsp) » TSR I BB Wr . 46 I ) e i)

o SEBHEMFRITE MOSFET

*  nFAULT #ERSN MK P

o Hf R SR

WO 2 E 5, IRENLHIER T OCPM 5] i E . OCPM 5| Bl (81 ek B o) IR AU K B3 T

« 24 OCPM 5| AB AR FT I |, iZ880E B BRI R IhfE | X RS 45 15 B4 25 1 40 B ( PRAE DR 2 IR T
(Totsp ~ Thvs_otsp) FTRMME LA R G , #AFSAEMIN nSLEEP & A ksl R i b i 5 R IE #1847

* 4 OCPM 5| [y i e P, 45 B 20 P BRAE 9% 2538 3 (Totsp — Thys otsp) FIRINMELL TG |, #&
-6 B s 1B H B AT .

6.10.6 nFAULT %!

nFAULT 5| B e BN ER 2 5V, 3.3V 5( 1.8V HLJFHL . 448 B s f& it | nFAULT 5] IS A% 532 4
R ; FHJE , AR E B, 5T 5V b, nFAULT 3| Im @it — AN fHiEB: %2 DVDD 3], %FT 3.3V 8¢
1.8V _LHi , 2 — AN MR YR

Output
Es

& 6-12. nFAULT 3] il

nFAULT

6.10.7 FL/EF I K
R 6-4. WEZAILE
[ %48 BRI B 2R ES Biik WA
VM K JE (UVLO) VM < Vuvio nFAULT #E K] 1 VM > Voo
VCP K (CPUV) VCP < Vepuy nFAULT 5 A T VCP > Vepuy
B HYE POR VCC < VCCyyio % % g VCC > VCCyvio
lout > locp , OCPM =0 |  nFAULT A TR T BiAF
4% (OCP ) o oer ‘ " nSLEEP % fifiki
lout > locp , OCPM =1 nFAULT 5 TAE TAE HBIER : tretry
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R 6-4. BIRFMHILE (%)

i & IR FiF HLfZR bl WA
BiAF
T,>Trsp, OCPM =0 nFAULT 4P Nt T4 nSLEEJPﬁ’E&HﬂC(‘#
KW (OTSD) o
T,>Trep, OCPM=1 | nFAULT 5 #H T ﬁEjJT' Ty <Torso -
HYS_OTSD
6.11 B ThEeE=

6.11.1 FEIRFER

24 nSLEEP 5| BINK I | iZ8s kit AR ThFE IR . EREIRAE RN | B2 B W3 MOSFET.
DVDD F&JE%%. SPI FHLfZE . WAE nSLEEP 51 _EH BT 2 G Bl 2 tg eep NITRG , 234F A REIE N IEAR A
o WHE nSLEEP 314 AE# - | Zadb e EshiB MR R . BIOELT twake FAIZ G , 2844 Redl X 4
M HES

6.11.2 T1EH

TELL R0 8 iz

* nSLEEP K& F

« VM >UVLO

IHE L twake I TAIZ G, #8444 Be &t S NS 4%

6.11.3 nSLEEP &1/

BiAr dbsn] @ E nSLEEP B A7k k. 12kt 98 B AL AUAE 20us % 40us Z[A]. WK nSLEEP {E 40ps %
120us IS [A] 9 CREF(R T, W SiERR bR |, (HEsfA rTRE S el , A T REA G , Wi T I B TR
T2 ALK AN 52 FEL A7 2R B LA T REER IR A

nSLEEP

20 s 40 ps 120 ps
T | T
l | l
: All faults cleared : : Devi huts d (i into sl d
’ . evice shuts down (goes into sleep mode,
i<_device stays active_’r—A" faults cleared, device may or may not shutdown—br— faults cleared by default) —»
: : :
| | |
l | l
| | |
| | |
! | |
&l 6-13. nSLEEP &zt
6.11.4 ZyEEHE A
#* 6-5 XD REAR AT TIC A .
# 6-5. TIREIEIC 2
&M AR F 1 DVDD 73 CRHESS W
CTEN asv<vm<ooy | MSLEEPSIIE] ey 571 34 3P
T asv<vm<eoy | "SLEEP IR = T T T T
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7 ML FSEHE

&iE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

7.1 MRfER

DRV8962-Q1 HJ i 5Kzl LA T R i 14
A PR 118

— AN DAL

AN il EL L

— A IR L% i TR ELAL AL

— A=A D L (PMSM)
—EPIA RS A8 (TEC)

7.1.1 BSMRAE R E

DRV8962-Q1 W [F] i 4K zh PU MRS S, xf F-Heh 712 , IPROPI 5] fflldan th S8 s i 2., JF HLA B i m]
A VREF 511 E IR E R rrip T

WF T PUA R A — , DRV8962-Q1 #R 3£~ 1 IN F1 EN 5. g X PUA it B A B ¥ PGND 5]
ik

7.1.1.1 BBREIRS) A SR B
7-1 B7n T DRV8962-Q1 Bz U™ 223t 61 48 1) L B 1A

nSLEEP CPL [—]
4 INX 0.1 yF
ENx
» MODE veP L M
Y oo o T |
« o2 IPROPIx 0.01 yF —— Buk —*
Controller |« o E L L
IPROPIx PGND2
= DRV8962-Q1 renos  —
vee PGND4 —
» VREF OUT1 _[UNY]_W—
« nFAULT oUT2 L
10ka outs  —""L s —
DvVbD ours 1" am—
1 uF
GND =

& 7-1. {§ ] DRV8962-Q1 LKBhIB LR

7.1.1.2 #itE

L A (0 ) FRVRURT D R R BE U AEAR KA R T PCB Bt MM RGUIRIL . AT #R A 1 — L6/ Tt Sax 2t
EHRHETER.
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UL (1 S DR AE U = A R B 4. EAT/2 % MOSFET Rpg(on) ( il ) 48, T% MOSFET G4 #E
A AS YR B RE . R LAt I — S [R] 3% AT B 2 3 A AN 1 Th 2R 45 ﬁ HERX=AFEFRZM, X2 H Ah
I E A LIE

7.1.1.2.1 BE@GFEE

B LR DR IFE AT I 5ON

Pug = Pus + PLs = [Rpson) * 1L 2 + [((2 % Vp % tp) + (VM x tgg)) X I % fpyyu]

He,

Ros(on) = f/~ FET [ 3l HifH

- X+ DRV8962-Q1 , H.AE 25°C Wil % N 53mQ , £ 150°C Wil % A 80mQ .

¢ fPWM = PWM JF A%

« VM = IKzha% R fL

o L= FEHR

* D=PWM %L (AF 0F120E)

* tre = firi @EL}H‘FMHTIEU

- XIT DRV8962-Q1 , L7t/ RF&HA a4 70ns Bk 140 ns
* Vp = FET A5 IE ik & Uk
- % T DRV8962-Q1 , %t NN 1V
tp = FLIX I [A]
- X+ DRV8962-Q1 , i%fE }v 300ns

(At , DRV8962-Q1 M IR EFEN

Pror =n x Py + Pq

Hor n R A RH B AR | Pq RFSTRRFE.
FEARGIh, AR -

o FTA UM EAE T O

+ VM =24V

« IL=3A

o IREEIEE (Ta) = 25°C

* trp= 70ns

o N PWM 4% = 20kHz

2 VCC 5l IR =AM IR |, FFaSHIRA 4mA |, Btk Pg 4 (24V x 4mA) = 96mW.
Pug = [53mQ x 32 + [((2 x 1V x 300ns) + (24V x 70ns)) x 3A x 20kHz] = 0.614W
Pror = (4 x 0.614) + 0.096 = 2.552W

7.1.1.2.2 Z8HE

R EAEN  Ty=Ta+ (Pror x 04a)

X JEDEC #5ifk PCB , &5 55 AP R o ya N 22.2°C/W.

BRI, S5IR M — A A

T;=Ta+ (Pror X 0 4a) =25+ (2.552 x 22.2) = 81.7°C

U SR U BZAE | 1 R T TARRR IR 40 B (0 AR 2R FET Sl B BE A 52«
Bl

« fEB81.7°CHiiR T~ , 5 25°C () Su@E M pHAHLL , @A e n 1.3 4.
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o AR SIESHE ( Rpsony I1ERIIFE ) KRR EE ) 0.477W.
o I, SEBFEAHALEE N 0.477TW x 1.3 = 0.62W.

o [Ht, SIHERBFENIHALFEAEN 3.124W.

o SHRPHEEAEN 94.4°C,

o WIHHTHE P REAR ) WA AT S 2 B 45 R A A .

24 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: DRV8962-Q1
English Data Sheet: SLVSHN2


https://www.ti.com.cn/product/cn/drv8962-q1?qgpn=drv8962-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSXG5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXG5&partnum=DRV8962-Q1
https://www.ti.com.cn/product/cn/drv8962-q1?qgpn=drv8962-q1
https://www.ti.com/lit/pdf/SLVSHN2

13 TEXAS
INSTRUMENTS DRV8962-Q1
www.ti.com.cn ZHCSXG5 - JULY 2024

7.1.1.3 M HERE R A
M EZINHAZE - OUT1. OUT2. OUT3. OUT4. IPROPI1

Bl 7-2. R ERE) AN 73

MBI TFRIAIZE © OUT1. IOUT1. IN1. IPROPI1

& 7-3. i&id IPROPI % H BHT BRI T
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7.1.2 sy Hl

DRV8962-Q1 f]f f PWM #it A\ 22 L 3K 5h— 25 ik Hp Lo
7.1.2.1 G HEIREhAS L7 N
PLUR R EE E R oR T 9 E 5k AL DRV8962-Q1.

nSLEEP CPL —_|
4 INX 0.1 yF
4 CPH }——T
ENx
MODE A I uF
OCPM o .
VM .
< * T_ IPROPI1 0.01 uF L gk L
Riprop! IPROPI2 PGND1 ;g ;g
Controller
— PGND2
- * T_ IPROPI3
PGND3
Riprop iPrROPI4  DRV8962-Q1
hl PGND4 D
vee ouT1 ] Stepper
» VREF +% Motor
« nFAULT ouT2
10 kQ ouT3 :,POO_
DVDD ouT4
1 uF
GND

& 7-4. {$iF] DRV8962-Q1 Lkz5 3t bl
WEFEBI (IFs) /B A —SRAHM &R KR, ZHEIRT VREF BEIEFRI IPROPI 5] 4 # HLFH .

lrs % Aipropl = Vvrer/Ripror
VREF 3| il I fovr it i oK % A 3.3V, DVDD 1] A T if L [ 40 & 2845244t VREF .

#HiE
lps FEVRIC A AUEE T HE 4, PAEES AL, VM 2R E , Ry 2 HENLG4 .

VM (V)

| A
Fs (A) < RL (Q) + 2 x Rpgon) () (4)

R A AR AU L WAL e . 1S H IR FHLRT DASCHRY HARFCIE .
X Pt B HALARE (v)y RPN (ny) ATHINLE DA (0 gep) » 1U0TH A B E M A BT KT

v (rpm) x 360 (°/rot)
step (°/ Step) xny, (steps / microstep) x 60 (s/min) (5)

Fstep (steps/s) = 5

0 step MIMEL 2T 200t ALK 2 b BED T AL L

WA foep $2HET DRVBI62-Q1 I NI . FEIT |, 1 fstep = tstepe /72N 6 Hrn T 120rpm H i £ A
112 3R BT 5
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120 rpm x 360° / rot 800Hz

steps/s) = =
fsiep (steps/s) 1.8°/step x1/ 2 steps / microstep x 60 s/ min (6)

IN1 |

IN2

IN3

IN4

Forward

IOUT12

Reversei

!

|

|

T I

| I—
|

|

|

Forward

louTas

Reverse

B 7-5. =7 112 BHEEAT

Bt BT [6— H Hr IPROPI % S8/ —itd . IPROPI1 il IPROPI2 &7 —ACHT | 38 7 75 X 2 Fl 02 o 22 0%
( I EEER ) B R Erkm b kg 2 B A (EREE OUT1 A OUT2 ZJa] ) IR . [FAE | R —iiEn
IPROPI3 F1 IPROPI4 $ARFE 2 P8 B 1) HL I -

LA IPROPI G JESAE — &I, ARSIt %y 424 w AIA. BN RS WAL IPROPI 5] Al 2453
T L PEL 2%

7.1.2.2 EFFEHE
CLURHSLBB R L 24V, AR 5A , _ETH R EERS TR 140ns | N PWM 4%y 30kHz.
BINFAFEH = A T EI AR ¢ SIEAHE (Peonp)s TTRAFE (Pew) A BRI FE S BT BHFE (Po)-

S (Poonp) BT UL ITHLHE (Irws) BAR RS0 (Rosionry) FMEM (Rosionyy) 1S5 HLIL ( 1 i )
itk 7.

Pconp = 2 X (Irms)? X (Ros(onm) + Rps(on)) (7)
7.2 b E T 5 8 B R i B R Y s B
Pconp =2 * (Irms)? * (Rosiont) + Ros(one)) = 2 x (5A/V2)? x (0.106 Q) = 2.65W (8)

H1 PWM ISR A5 51 S ) Dy - AR R 4 Y LS BT R BT T8 (trp) IR HHLEI AR BT PWM T 5%
B . BEAS HOMRE L TH I RIANT R 18] 3 AT St 55 A Wiy 2 9 A 2K 10 s

Psw_rise = 0.5 x Vyy % Irms * trr % fpywm (9)
Psw_raLL = 0.5 x Vyy % Irms * trr * fpywm (10)
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FEARRLEARN SRS EE |, WA H AN T SRR Fe T S
Psw _Rrise = 0.5 x 24V x (5A/ v 2) x (140ns) x 30kHz = 0.178W (11)

Psw FaLL = 0.5 x 24V x (5A/ ¥ 2) x (100ns) x 30kHz = 0.178W (12)

TSPt LK) 28 B BRI FE (Psw) B, B LA 8] R 37k (Psw_Rise) FNR B ] FF S 45 6E (Psw_FaLL)
Z AP

PSW =2X (PSW_RISE + PSW_FALL) =2X (O178W + 0178W) =0.712W (1 3)

#E
Bt L TH R BRI R (tre) THUH AR B L TR AR AR A2 AL T AR 1

24 VCC 5| EREE AN s IRy | B A BRSO~ 4mA. BT BLJE T FE A0 #5248 IS B Th R R R A R
TR

Pq =Vum X lvm (14)
ARNAHRIE |, W BLI R 77 TH 5 H B S D304

Pq = 24V x 4mA = 0.096W (15)

#iE
THEEAS Th A 40URE 7 B A0 P ML AR R IR () o I MEEGR T AR L L TRLRE RO 2R AR A%

SATNFEAHE (Pror) & FIBFE. FFIPHERMB AT HELHEZA | WAt 16 Fir.
Prot = Pconp + Psw + Pq = 2.65W + 0.712W + 0.096W = 3.458W (1)
7.1.2.3 RAMHE
1SR ELAERSEELE Ta AL SIAAUEE (Pror) , WS (T,) 9T H AN -
Ty=Ta+ (Pror XRo ya)
1E— AN 4 JEDEC F5iER 4 ) PCB 1, 45l ZFFBER A (Ro ya) 4 22.2°CIW.
(EUEFRBEIRFE S 25°C , ML 307 R F -

T, = 25°C + (3.458-W x 22.2 °C/W) = 101.8 °C (17)
W EAER T AR |, V55 RS T TAERR 0 20 B g A 45 R0 FET 55 FBH A2
B,

£ 101.8 °C 55~ , 5 25°C W @B FHAHLL , SIE AT RE 80 1.35 5.
SIERFERIYIIE M EAE AN 2.65W,

Rt , SEHFERH AL FE N 2.65W x 1.35 = 3.58W.

R, DR FE Tl 55N 4.388W.

SEEHTNHEAE N 122.4°C.

WIHEATHE— 2P BEAR VAN AT A S 225 18 I 25 3L A% S
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7.1.3 B E R E IR B
DRV8962-Q1 A] F T HR 2l HAN 5 9 AN Tl ELJ AL o

7.1.3.1 BRI EF I35 4L 2 5 F
T R B B T RS AN R B FEE AL DRV8962-Q1.

»| nSLEEP opL
4 » INX ]— 0.1 yF
4 CPH }— T
»  ENx
» MODE VCP —_I_ -
" oo VM —— *
o T_ IPROPI 0.01 pF L k¢
Ripropi IPROPI2 PGND1 g g
Controller =8 o
* T_ IPROPI3
Riprori IPROPI4 PGND3
= DRV8962-Q1 PeNpb4 >
I ouT1
» VREF i
nFAULT out2
1ok ouT3
DVDD i
1WF OUT4
E GND

& 7-6. {#] DRV8962-Q1 I&shF A Rl Bk bl

PUR B R A T e P2 A R BT L

R 7-1. AR ER AN FMER

Thek EN1 EN2 IN1 IN2 OUT1 ouT2
] 1 1 1 PWM H I LT
JIA) 1 1 PWM 1 /KT H
15 1 1 1 1 H H
B 1 1 0 0 L L
Y47 0 X X X z X
AT X 0 X X X z

*IPROPI 5| JAITEIX £ 5 1 T~ A2 i th L] L UL«

7.1.3.2 THESHETH

Xt F 2w EIEA TGN H AT, B4 FET MR BFAMETH T

* Phs1=Roson) * I 2

* Ps1=0

* Pus2=[Rpsony X IL 2% (1 = D) +[2 x Vp x I x tp * foyyy]

* Prs2=[Roson) X I 2% D] + [VM x I x tgg % fayy]
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XA SRR A R I S R B, AR ER A, (0% HS1 5 HS2 A1 LS1 5 LS2 T,
£ LT A A DU E

s VM=24V

I =4A

* Rpson) =53mQ
- D=05

* Vp=1V

* tp=300ns

* trr=70ns

® fPWM = 20kHz

A~ FET T LA T AT
Pust = 53mQ x 42 = 0.848W
PLs1=0
Pus2 = [53mQ x 42 x (1 - 0.5)] + [2 x 1V x 4A x 300ns x 20kHz] = 0.472W
PLs2 = [53mQ x 42 x 0.5] + [24 x 4A x 70ns x 20kHz] = 0.558W
FrAS HIRIRAE Pq = 24V x 4mA = 0.096W
Pror =2 % (Pugt + Pt + Phg2 + PLg2) + Pq =2 x (0.848 + 0 + 0.472 + 0.558) + 0.096 = 3.852W
7.1.3.3 Z5EAEE
R CRIABHR AT Ta ALEIIRBHFE (ProT) , WS (T)) MtH AR
Ty=Ta+ (Pror XRoya)
fE—/F 4 JEDEC FrifEff) 4 )2 PCB 1, 48R £ IAHHR I (R o ya) N 22.2°C/W.
B SEIRE N 25°C , g5t H 7 Rk -
T, =25°C + (3.852-W x 22.2 °C/W) = 110.5 °C (18)

N UERRI T R ZE |, B AR FET SE B AW | Wiy 7.1.1.2.2 f195 7.1.2.3 Ak,
7.1.3.4 SN BTG R EH L

Al DRV8962-Q1 4t I e A i B ik s e i . & 7-7 JEsx T DRV8962-Q1 B #h Fa 445 kil B 37t B ML 1 Ji 3
K.
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nSLEEP
* IN1
L» IN2
CPL
“[ IN3 ]— 0.1 pF
IN4 CPH |—— T
o—» EN1
L» EN2 VeP [
> EN3 -+ e .
L; EN4 VM - RS J_+
ContrO”er MODE 0.01 uF ;g Bulk g
OCPM DRV8962-Q1 PGND1
- ’ — IPROPI1
PGND2
Rerop! IPROPI2
hl E IPROPI3 PGND3
- IPROPI4 PGND4 N
—» vCe
VREF OUT1
< nFAULT ouUT2
10k ouT3
DVDD OoUT4
1 uF
GND

&l 7-7. {& ] DRV8962-Q1 IXZ B 1™A il ELIf BB AL

FEMRECT |, FER AN IE e — B 20T, Hth 51 s £/0 7 2 30nH 2 100nH f U ERER AR REER . XA
B F B 1 d IR BREIE AN IR ( B0, AXSFRIK) PCB AR JR AT £65E ) 3 BOT S 211 18] P9 AS HFGE 18 2 8] & A AT
w5

7.1.4 #1445 (TEC)

LA I8 (TEC) [ TAR R B ZINE M RN . 47E TEC Mismin sl |, ERERRAEShmEsLt , S8R
%o HEM TEC B— ML 2] 7 —M | IXAE TEC Joff b= <37 A A7 M. R ER BRI,
R VA- N 2> B 4

WHRZ TEC M —FPE W52 | T PWM 3RS0 @ i 48 S0 A1 S o5 25 B RO P B it . Szl
St PR R YE AT NI AR | FEAEH H M. DRV8962-Q1 AT LA H # , M LAE A BA [ HLIR XA
ISP TEC. 1] LK — X M BRAE — 2 , AT BR S HL i ik 10A 1) 5.4~ TEC.

DRV8962-Q1 it A M N £3.5 % HIEE 3 B TR I A E R Asr i 4 HY (IPROPI) |, 76 75 76 PRI 1l 47 1 FR A A A
IR RS | TS T RS AR AT As ] . & 7-8 B T iEREE DRV8962-Q1 IREN#e WA TEC )R
A,
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4 CPH 7
» ENXx
VCP
MODE 1 uF
OCPM VM . -
< ® T_ IPROPI1 0.01 pF L Bulk J_+
Controller | rews IPROPIZ PGND1 T =
PGND2
- PGND3
< * T_ IPROPI3 PGND4 DL
Riprori IPROPI4 D RV8962'Q 1 ouT1
——» VCC ouT2
» VREF
< nFAULT
ouT3
10 kQ
DVDD
ouT4
1uF
GND

7-8. KB ® 4~ TEC
K| 7-9 SR 78R S R RSN — A TEC R A,

L L
OUT1 —"OUU‘T ﬁ’b’o‘o“— ouT3
C C

TEC

@

L L
ouT2 — oo ———¢~000— ouT4
c c

|||—|
|||—|

7-9. fEFHE S HERES —A TEC
R AT S LC B2 DRVE962-Q1 ) PWM it 4y TEC Wi AR SU B HL K o 75 B4l FH I8
FRRAT RN SO IR, RO DGR BRAE (Bilan , kYR ) S45% TEC M dr. @i REuk R/ THRKH
W 10%. TEC 14 e K il 22 B A SO0 Ham B in s> ks AR r
AT = ATyax/ (1 +N2) (19)

Hep , AT 2Rz, ATuax /& TEC BRI EM R AATREIR £ , N RS KR B tR, N R
MNoAKTF 0.1,

RN PWM S} | 75 BAEFF OCHFE 5 08 B/ 1) B 28 A R A48 2 TR AT AL . =y PWIM B 2808 R
TEC % I FL e 52 B Mg 4z, FF H LC o A n] g 54K
AT o e 2 ) A% 326 pR R PR

H(io)=1/(1-(o/ 0 +jo /Qug) (20)
/\E'J L
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wo=1/v(LC) , JEIE SRR

Q = i A3

» = DRV8962-Q1 i\ PWM 4%

T IR D L PWM SRS — MR KT 3 IR . ARFE IR, T RE R 19 mT BRI {6
H ( B dB NELAL ) = - 40 log (fs/fo)

Hrp  fg=1/2n J(LC), fs ZHiAN PWM JFE4HZ,

WHRL=10uH H C=22uF , NEESHHE N 10.7kHz.

ZAETRE N ST 100kHz JF 5242 N i 39dB Ui .

T VM = 48V {115, 39dB ZEI IS TEC Joi4 9 i () SUi FL 5K K HE Ny 550mV .
Rt , FTHBEAN 1.5Q 1 TEC Joff , 4 TEC KLU UK A 366mA.

7 DRV8962-Q1 [¥] 5A i KAt LIt T , 366mA Xt T 7.32% IS0 Hi i o
4R 19, XK 53 TEC Joff i Kl 2 %154 0.5%.

FRYE YR B R TEC o BT R A % LC 1. DRV8962-Q1 Y Himik 200kHz i A PWM 4% . 7rik
FedN PWM SR 2 |, S AUTA07% FE 28R AEAT T 45 S AR IR S N B T R B .

R T TEC M AAEI KRG | SCOL A I R R e H 2. DRV8962-Q1 J& 7 18 FELIAL 43+t FEL L &% Y
ATSEHLIX — . NSRRI B T M M IR, %45 B ATk IPROPI 5 B3RS . fcda i) 2% 7T AAR 35
IPROPI 5| Jil L JEAS AT 2 PWM (525, XBhEAS TEC I, B B 245 IPROPI 5] e —ig | BParil
B H MR i, £F 7-8 FrafiE#EE G | IPROPI1 il IPROPI2 #EH#:4E—i#2 , IPROPI3 1 IPROPI4 3%
. WE 7-9 fis , VRET—A TEC i, ¥ G IPROPI 5| JliERAE—#E .

4N, DRV8962-Q1 1] DL ik ] #F $E AL /150 o JE FE v (VREF) 1R 15 B IR U 15 Bk 10 A, ATTOAE PN 3T 15 s IR
WRIG , HIRIAEEBAAE HF (A1) W&

7.1.5 X3 LM E AL

DRV8962-Q1 it u] H T 4R zh =AH LRI Eift (BLDC) Hibl. DRV8962-Q1 XXXz BLDC HEAHLHT T A = ALit
IFAST AR B AR R EN B IEHE | WIEDRS) BLDC HIHLN A5 DRV8962-Q1 MU LM it —A . R
7 DRV8962-Q1 Xz BLDC LML JEHEA .
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nSLEEP CPL —
IN1 0.1 uF
» N2 CPH
» N3
— N4 vep ——m——— VM
» EN1 1 uF l
» EN2 VM o +
»| EN3 0.01 yF L Bulk J_
|||—> EN4 PGND1 ;; ;;
MODE PGND2
» OCPM PGND3
— 3 vee PGND4 D
» VREF
Controller ; IPROP1
Ripropi1 D RV8962'Q 1
. IPROPI2 L
OUT1 000
RIF‘ROPIZ
— L
* IPROPI3 ouT?2
Ripropiz
- L
~  <«—{ |PROPH4 OuT3 000
nFAULT
10 kQ ouT4  —
DVDD
1 uF
GND

& 7-10. 1§ F] DRV8962-Q1 LKz BLDC Hiil

Kz BLDC HEHLETIE K=l el 7S B N 328, B ENT. EN2. EN3 AT IN1. IN2. IN3.

2 EN1 NSRS, OUTT AR mBEST , XFE , R ATmE s AR FET 1P Bk A .
2 ENT A T H INT SRR, OUTA 43RS AR HSF (K00 FET # 8 H ) -

2 ENT s T H INT v B i, OUTA #3Rsh Ay s F (sl FET #2 8 ) -

[EFE , OUT2 F1 OUT3 12ttt

EN4 m] DLz | AT /K AZE R OUT4.

WA ZRAE S 4 5] B R %20 30nH A 100nH ) LR BRI REER - IOREAT BY T 7 1k i T IEE RO ASUT RS ( it
TEAN AXFRE PCB A JR A 2e4% ) & AT o %

IPROPI 5| i i () f it S i e B> EHF I il FET RO ARIEEE . SRORHIUE FLii T 1Y) IPROPI i 5 50 3.5
%o

lproPI = IHs * ApRoPI

RLKE &4 IPROPI 5]z 2 — MR i AM A FH 4% (Ripropr) » AT ZE IPROPI 51 7 A2 — AN H 451 FE
(Vipropr)o IXFERI W] AR HER R 4 285 (ADC) K 53 F I Y Ripropy FELBEL &5 799 3 ) s B0 AT 00

Vipropi = IPROPI x Riprop

U ST IR AS IS FE A S S SR, AT LAAE PGND 5| JEIAN 2R Gt i 2 1) 0 B AN S 0 E BE o &5 Rz n e, FEL 7 3 4] I
FEA R 300mV.
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7.2 HERMAEREM

DDW 325 (fy B IE A% 22 35 A0 B3 AE IS, IR TH 28 E I ECAGE J1 . BURUR S E PCB B4R A |, M fit
BaERPIRCHIIR, AREZHEAELR , ST 741,
7.2.1 #pEE

B RAIE T BB Ry ya FEH T IR SRS ECE (S AMERE. Al |, SEBR RS0 RE W] AE LU b {8 5
FEEZE | BAREOEGR T PCB 2&. fidk. i fLAE LS B R AL B AR T AR . SR 2045 SR B 45 52 FLAL Y B 1)
KM 2R AR R APERE . AT A T A BT AR AS ARSI A A
AR A AR A% NN BR v BRI
« 2JZPCB ( R~} 114.3mm x 76.2mm x 1.6mm ) , #xifE FR4 , 10z ( 35mm 4/ ) 5k 20z /5% . B 1L
IAFAE T BESE T 7 (13 x 5 BR#GEFLEES) | 1.9mm [E)#E , 0.2mm E4% , 0.025mm 48 )2 ) -
- T2 : HTSSOP $ 3% ] sF R P HAaR . T2 M A E R A BT AN
- JKE BRI RS AR I EURE A S O I FLIEA T R I T A T A T R T AR A
* 4 2 PCB (R} 114.3mm x 76.2mm x 1.6mm ) , #rifE FR4. #MUFHEA 1oz ( 35mm 4 JE A ) 8¢ 20z
R . NP IHRFFAE 10ze BT FLAFAE THORER T (13 x 5 BRI FLEEF | 1.9mm [AJEE |
0.2mm 4% , 0.025mm 482 ) -
- T2 : HTSSOP 2% ] SF AP T sicHAas o T002 4 T ARAE AU A BT A o]
- FEJZ 1 : GND P HE S FLAGE R B ORI AL . b S ] 1) TR ARl TO0 3 T R 1 R T AR Ak
- A 2 ISP, JCARERE . PR T 4 T AR 0T A TR AR P AR AT AR A
- JKZ ¢ E5 Rk B TR A GND P AL AT OB . R R BRI R 5 T2 7 i XA
I .
7-11 JE7R 7 DDW 35 A s B AR R B . 3 7-2 SR T B FH A [FIAR R ST

& 7-11. DDW PCB T E
% 7-2. DDW #HER R~ A

TR (cm?) Rt A (mm)
2 19.79
4 26.07
8 34.63
16 46.54
32 63.25
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7.2.1.1 REHHERE

“Fadks” AR EIRS) B AER K — B TR Y LAE R ) RMS LR TAE . A0 FIEERT Roga M Vg (4EH
BEBURAEZ AL ) aofrfE PCB SR TAR . 7 4 5 EEAN R B0m Ak . A R H0ME . T IM)E |, R ga M
W g Uk, ] PCB A Ja ) #A I A o .

65
— 4 layer, 2 0z
60 \ —— 4 layer, 1 0z
\ —— 2layer, 2 0z
s \ —— 2layer, 10z
50 \
—~ 45
: N\
<4 S
IQ % ™ \
30 \\ I
2 S— —
20 I —
—
15
0 3 6 9 12 15 18 21 24 27 30 33
Copper Area (cm?)
& 7-12. PCB iR = 5EIR B #FH 5 4A TH AR [/ B9 R 2R
4
—— 4 layer, 2 0z
—— 4 layer, 10z
—— 2layer, 2 0z
3.75 —— 2layer, 10z
— |
35 ——
— ~
2
© 325
S I I o R
3
<
2.75 R e S
25
0 3 6 9 12 15 18 21 24 27 30 33
Copper Area (cm?)
Bl 7-13. £ 2 BBRPBAHESH SHREREIRK R
7.2.1.2 AR

WKBhas Al R BRI AR MBS IS , SEBOCRRETEN 8] A s XK AT G

o T ERAIE N LR S
o FEULARY 2 — A R D e e Lk A e A R I ) S A
o LEA R E O L BRI , SR A T

XTI RSO, B TR R R L A, IRB R AR (B2 R RE A S — AN RIER . EBRSEOU , #
BEHISHE Z o o RGBT HNERE. AT P RERR T 1oz M 20z HiAi J5 B ABE BT . IXLEEFREY | M
FL UL K b AT SE A B IR BE o X T SE AR ARSI [A] SR PF AR RO A AR pE IR RE . X K A Bh K
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T, R ARAT JR AR A AR BE IS B K . XA B R A 1 E A KB K b R S R B N, SR RO AR X
B HTT R M 2. AT LR Bk A RR S TR RE

50
— 2 layer, 8 cm?
30| — 4 layer, 8 cm22 A=
—— 2 layer, 16 cm Lz
01 4 layer, 16 cm? /7/“%//,:‘_/
—— 2 layer, 32 cm? | /25/”
10| — 4 layer, 32 cm? e
7 ] e s
5 |
g 3 7
(6]
<, P
< 2
3 //’
N
1 A
0.7 7 —
. —=
05 >
0.3 /,/
P
0.2 / 7

0.1
0.001 0.002 0.005 0.01 0.02 0.05 0.1 0.20.3 0.50.7 1 2 3 4567810 20 30 5070100 200300 500 1000
Pulse duration (s)

B 7-14. 10z Hifi RS EEFREEEHEHT

50
— 2layer, 8 cm?
30 | — 4 layer, 8 cm? B>
00| — 2laver, 16 sz A
—— 4 layer, 16 cm a1 -
—— 2layer, 32 cm? 2;;:::—*/
10| — 4 layer, 32 cm? ]
7 .
_ 5 A
£ 3 P
o
<z 9 /
< ;’,
N A
1 e
07 —
05 N
A
0.3 /,/
0.2 ///
0.1
0.001 0.002 0.005 0.01 0.02 0.05 0.1 0.20.3 0.50.7 1 2 3 4567810 20 30 5070100 200300 500 1000
Pulse duration (s)
[ 7-15. 20z S R 45R S ARBR AL
7.2.2 PCB }Hl#%

WA FR-4 B E M e A6l |, FFAETEMEZE KA 20z (70 um) 47, WA A BE I8N EMI %5 ( B
T+ PCB i £k HUBHHK ) -

7.3 EJRAR B

DRV8962-Q1 A #E 4.5V % 60V KA L i (VM) S N IE® T/E. %245 DRV8962-Q1 (1) VM 5| i &
—AMNBUEHEN VM 1 0.01uF B & RS Ib4h , VM LAUE — N KRR EA S,

7.3.1 AxEH85

B&AEN BT AEERRREAGE TN —EERER. FHEZHNRAEEAET LA M, (HE5 1N
T AR EE R ST

P iR i i A B O T 2 A A, B
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ARG 1 B e HLR
FEL ) R R L IR O
FLEUNT 3 598 2 T 11 2 L BOR /)

ARSI HL S S0
IR R (ARIER . TR B Pl )
HUL B0 7 i

FEL YR 28 48 2 [ F R JEORE B A1) LU LA R AR AL R . SRR R A R AR, RGO DL R AR AL i 5 20 B i
AR B A AR AR A BN, RS ORERARE I LT AR SR SO AL

SR 2 R, (BT RGO ANt ) K B
s R U LR SR T (MU, DA ML PR i R SR A P

Parasitic Wire

Inductance
Power Supply * Motor Drive System
p | VM

<+> + 1 Motor
- N Driver
* A
GND

Local IC Bypass
\/ Bulk Capacitor Capacitor

Copyright © 2016, Texas Instruments Incorporated

& 7-16. MR IR R A B E B

7.3.2 BJE
DRV8962-Q1 R fi BANERE VM 5] JHIF s % .

© VM SRR IR

o NERARE S A B AV AL A R A 5V FLIE (DVDD). ASEEUCKE DVDD 5| 1 4050 ik ) FU IR

o PR AMRE B URIERL ZE VCC S, TN IR R . NAESEIR VCC SIIALTCE 0.1uF ZARR AL |
T B 2 0 ) SR A E P I

o AL, AR BN 7 EE I F e R v, 2 LR TR AN A AR A B A A A

7.4 7 )5

7.4.1 7 /G755

o RS A 0.01uF FLATSE HLUR A VM [ ESR F%%5 B f 20 580% VM 5 I35 1% % PGND 31, B2
H 2 8 L T RS ST VM B RIRCEL | R 5 P 2 B P ) 5 0 PGND 31 %45 .

o AT U g VM R AT VM B KIZ5EE % PGND. 1248 AT B2 i i 2 55

- WAfE CPL A1 CPH 312 [N E M ESR MU HAeH . FUUH AN B AE A 0.1uF . HUE HE )y VM
ML B8, AL T R R 5 I

- WATE VM I VCP Bl WCE—/ME ESR Me e se. disi il — A 1uF. BUE IE N 16V (1
2R, A4 RS T RS B R

o (T ESR M7 25 2044 DVDD 31155 % ekl UL — A A 1pF . A Ul 6.3V 1 g
9, SRR A R A A ) R

. K ESR M 28500 VCC SIS E E Bebly. B — AU 0.1pF . e R 9 6.3V [y 2
L WU 7 R T A S B IR
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o JEE, WA S HLE S| BRURN 2SR A TR LK
o BFERABAVE ST AUESR B R G .
- BB R G HER AR — S KA R B — P T . P T T AT AE PCB R JZ il B
- N TR RN AT LR AR R LR R R T BT, R ] A A e R T e R LT
- U 2 AN E FLR BRI BT
RETHE A F R3] ( JCHZAE PCBRE ), AIMTSGE A
- R SRR A B A YRR T IH AT B T ORI BRI .
7.4.2 Rt

2% DRV8962-Q1 EVM AT Rim k4T #4E. AT LA DRVB962EVM 7= i S 3 R & it 3048
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8 BRI SRS

TIRMEKERF AT E. FEAH T T EEEAERE . A ARSI & o 5 2 ) T B A4
8.1 HHIS3CRY

o BN (TV) , 20f71&/H DRV8xxx 4z # AL JE 4] N FR R
o TEINAES (TN, /S B E) a9 PFE TR

o TEINAES (TN, BT AIEH AR C DR S

o TBIMGE (TN) , SAFEYIA )6 18 HE (DR

o TEMNAES (TN) , A1/ 75 F N AR

o EIXES (TI) , AN IC £ LLTFIR R

o EMAER (TN) , 25 TEC W IEHLE B LA 5] 75

8.2 FHWOCRS EHTIE A

BWOCCR ERE A, T FIE ti.com LRSS SO YE . fih A AT VEME , R AT R R RIS S R R
B, AREREANE R 1§ AT ST SCR LS BT T sl k.
8.3 LTI
TIE2E™ X Frittze TRMMNEESE TR, THZENERLAFREWRE. LB IERMESARTEY. #%
A A e E R, FRA5 AT 5 A B s T B
BRI N R S AT E HRERE” SRt XSS EIFFA AR T HARBYE |, FEEA— TS 15510
Tl FIEF 25K
8.4 Fibr
TI E2E™ is a trademark of Texas Instruments.
B rEAs Y 2% B TR E = .
8.5 BN L
HHL B (ESD) SR IX AN E R L o A A (T B USCE L IE 24 ) TR 45 i A BERT A 4R A B o 0 SR AN I SF TE A 1) Ab P
A FIERET | T A SRR Al L i
m ESD HIIIR/NE SERUNIERERFE S , REBAIRMEMIE . K% RN R A58 A 52 B | X2 RN IEw 4i5n 2
OB ER ] Be 2 R AT S HL R AT RS A AT -

8.6 RiFR
TI RiEE ARIERII IR T ARE. 7 BEmg 1 AE .
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9 HLik. HIRAAITE B

PUR U A S AU B AT IAME 2. X5 B H E aAF T sl B . Blm 22 s, A S ATE R
HASH SR BEAT AT o A R MEEE R AP ST ARA , 15 2 Bl 22 ) ST
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D S

DDWO0044E PowerPAD™

PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

—PIN1ID
/' AREA

44

_J:ﬁﬁxllﬂﬂ

14.1

NOTE 3 13335

INRRRR AR

22 —

=1

2 | 44x 027

017

0@ [CTATE]

6.2
6.0

(0.15) TYP

/

SEE DETAIL A—/

e

3.80
2.96

23
—
—
—
—
— EXPOSED
?/ THERMAL PAD
—
—
—
—
16 —
—
—

0-g

0nnrIonnnLonnnn

2X (0.6)

NOTE 5 2X(0.13)

NOTE 5

—
—
— i
—
—
—

— 44

I

-

GAGE PLANE

S oi[e]

SEATING PLANE—

r
Tt
A

DETAIL A
TYPICAL

4226764/A 05/2021

NOTES:

-y

per ASME Y14.5M.
. This drawing is subject to change without notice.

exceed 0.15 mm per side.
. Reference JEDEC registration MO-153.
. Features may differ or may not be present.

(a5 Lapd

PowerPAD is a trademark of Texas Instruments.

_ All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
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EXAMPLE BOARD LAYOUT

DDWO0044E PowerPAD™ TSSOP - 1.2 mm max height
PLASTIC SMALL OUTLINE
(5.2) ——=
NOTE 9 SOLDER MASK
(3.8) DEFINED PAD
44X (1.45) «\-——‘ S\;E\AM SEE DETAILS
L e A
ol e b C 1144
44X (0.4) J % . Lo A %
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DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE
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NOTES: (continued)

6. Publication IPC-7351 may have altemate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

numbers SLMADO2 (www._ti.com/lit/sima002) and SLMADO4 (www_ti_.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
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DDWO0044E

EXAMPLE STENCIL DESIGN
PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

44X (1.45)

44X (0.4) T

==
42X (0.635) r

22

METAL COVERED
BY SOLDER MASK !

(3.8)
BASED ON
0.125 THICK
STENCIL
1 IS R -
B S S N ™
) | l |
. | [
| v R s |
| ;
== - } -
RN ==
|
I I, -
== .0 EB
SR B S E T
|
S | 0.125 THICK
i o STENCIL
o
g | }
|
SS{NRRRRIES
!
|
% ! | | %'"'“--—SEE TABLE FOR
o | ; % DIFFERENT OPENINGS
! 0 ol 23 FOR OTHER STENCIL
P T " THICKNESSES
SYMM |
| ¢ |
- (7.5) -

SOLDER PASTE EXAMPLE

PAD 45:
100% PRINTED SOLDER COVERAGE BY AREA
SCALE6X
STENCIL SOLDER STENCIL

THICKNESS OPENING
0.1 4.25 X 8.94
0.125 3.80 X 8.00 (SHOWN)
0.15 3.47 X7.30
0.175 3.21X6.76
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NOTES: (continued)

10. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

11. Board assembly site may have different recommendations for stencil design.
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9.1 FHEEFR
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

LR i g Lot g T

@ ® ol Bo W

v
Reel | |
Diameter
Cavity —>| A0 |<—

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O O O O Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2
A== t-——7--1- ‘
Q3 | Q4 Q3 I Q4 User Direction of Feed
[ 8 4 |
T T
X~
Pocket Quadrants
sap: ESESS WA 38 SsPQ B ﬁgﬁs\l 1 A0 BO KO P1 w Pin1
Eic EfZ (mm) (mm) (mm) (mm) (mm) (mm) (mm) £
DRV8962QDDWR
Q1 HTSSOP DDW 44 2500 330 24.4 8.9 14.7 14 12 24 Q1
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TAPE AND REEL BOX DIMENSIONS

il HERR HERE M| SPQ | KE(mm) | FE(mm) | ®E(mm)
DRV8962QDDWRQ1 HTSSOP DDW 44 2500 367.0 367.0 45.0
46 R 15 Copyright © 2024 Texas Instruments Incorporated
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
DRV8962QDDWRQ1 Active Production =~ HTSSOP (DDW) | 44 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 DRV8962Q1
DRV8962QDDWRQ1.A Active Production =~ HTSSOP (DDW) | 44 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 DRV8962Q1

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF DRV8962-Q1 :
o Catalog : DRV8962
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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GENERIC PACKAGE VIEW
DDW 44 PowerPAD TSSOP - 1.2 mm max height

6.1 x 14, 0.635 mm pitch PLASTIC SMALL OUTLINE

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224876/A
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s PACKAGE OUTLINE
DDWO0044E PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

8.3
g TYP
PIN 11D
T AREA 42X 0.635
- . 44 i
== - T
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 — ?
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14.1 E
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NOTE3 13.335
—
—
—
—
—
—
—
—
22 — Ji,,
23 44x 927
B] 6.2 0.17 (& Joa]c]
6.0 [ J0.08@ [c|A[B]
SEATING PLANE
ST (0.15) TYP
[ Al
(&) et
SEE DETAIL AJ\ 380 o
2.96
22 — /23
—  —
—  —
— —
— —  —
— — EXPOSED
— / THERMAL PAD
—  —
—  —
—] ./ —
8.00 — —
—  —
—  —
—  —
o o L—»— : 0.15
— PR p— f 0°-8 0.50 0.05
2X(0.9) = = — 2% (0.13)
OTES — — NOTE & DETAIL A
— — TYPICAL
11— — 44
4226764/A 05/2021
NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
4. Reference JEDEC registration MO-153.
5. Features may differ or may not be present.
i§ TEXAS
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EXAMPLE BOARD LAYOUT
DDWO0044E PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

(5.2)
NOTE 9 SOLDER MASK
(3.8) DEFINED PAD
44X (1.45) ﬂ S\&LIVIM /SEE DETAILS
; 1 I R _ |
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o
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METAL COVERED
BY SOLDER MASK | (L1TYP) \

e 75—

LAND PATTERN EXAMPLE
SCALE:6X

SOLDER MASK METAL UNDER
SOLDER MASK
OPENING \ METAL OPENING‘\ / SOLDER MASK
| |
4L 0.05 MAX 4 0.05 MIN

AROUND AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
NOT TO SCALE
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMAO02 (www.ti.com/lit/sima002) and SLMAO004 (www.ti.com/lit/sima004).

9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DDWO0044E PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

(3.8)
BASED ON
|
+ 1 N R I .
Iil Lo O ?‘L O O Cb44
f | i
44X (0.4) o R \L R o [:I:]
! | |
== EN==
: I | T
% Lo o \r o ol 7
I
42X (0.635)j ! \ 1 %
— 'O o 9 o ol
I
! |
—" E : O O 45 \‘Lﬁ O O i % (8)
! |
77;‘2#@&7 — & —O- = - =—[==—— BASED ON
S | 0.125 THICK
[:I:' Lo o \‘L N N i STENCIL
| !
[:D ) o \L o o 3 %
! | |
3 o o \'ﬁ N ol
= L5
Lo N T n\n\%x
! |
! |
% PO o N o o SEE TABLE FOR
1 ‘ } DIFFERENT OPENINGS
22 | ! FOR OTHER STENCIL

THICKNESSES

METAL COVERED
BY SOLDER MASK

SOLDER PASTE EXAMPLE

PAD 45:
100% PRINTED SOLDER COVERAGE BY AREA
SCALE:6X
STENCIL SOLDER STENCIL

THICKNESS OPENING
0.1 4.25 X 8.94

0.125 3.80 X 8.00 (SHOWN)
0.15 3.47 X 7.30
0.175 3.21 X 6.76

4226764/A 05/2021

NOTES: (continued)

10. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
11. Board assembly site may have different recommendations for stencil design.
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