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B &R COBMER RN (FrRo 20 RD), (
5.1 X HRAENR
/ME RAIE =774
BFIRNETE (VM) -0.3 60 \%
Fy— R 7 EFE (VCP, CPH) -0.3 Vym + 5.75 \Y
F¥—T R T ARy T 7 - (CPL) -0.3 Vum \Y
NSLEEP v'>&/T (NSLEEP) 0.3 Vi v
PIEL ¥ 2L — 2 JE (DVDD) -0.3 5.75 %
ey 7B (VCC) -0.3 5.75 \%
V7 7L AASE L EBIE (VREF) 0.3 5.75 Y%
IPROPI & & /T (IPROPI) -0.3 DVvDD + 0.3 \%
e -0.3 5.75 \
PGNDx 7>5 GND ~D &[T -0.5 0.5 \Y
PGNDx 2>5 GND ~DE[E, 1us A -2.5 2.5 \%
A —7 - RUA 18R (NFAULT) 0 10 mA
OUTX By i BT -1 Vym + 1 \
W 100ns D OUTxX B8+ -3 Vym + 3 \%
v — 7 BREN & i PNEB B il R A
B JE RS, Ta -40 125 °C
BERFOBAIBIRE. T, -40 150 °C
TRAFIREE ., Tog -65 150 °C

(1) HaxHR KRERKZ ERIDARN 205N >7-1

B T AR BERILBRE 3FE A% AT

EMENHET, ZAUTAR RAERE DI DN TRLT

HY, ZOT —H T — O HESEBESA ) m‘éht{ﬁ%ﬂfzé# ECAR AN IER ICEET 22 LM BRANR T H O TIEHY E8 A, #lk

B RERE ORRBICR R <, RGOV EE 5 X DTEDDHET,
@) FATOMEML. DS T T GND 2 HHELLb DT,
5.2 ESD 4%
i | Hfr
AREF L (HBM), ANSI/ESDA/JEDEC JS-001 &4l +2000
\ e UK DL +750 v
(ESD) | R F S AT T L (CDM), ANSI/ESDA/JEDEC JS-002 #&fi 2 foes
Zofhor +500

(1) JEDEC OF¥F =4k JEP155 (2, 500V HBM T34 %0 ESD %f%fu‘t%f“ifé&%LZﬂT 'T%é&%ﬁﬁéﬂ“(b‘iﬁ‘o

(2) JEDEC OR¥=Ak JEP157 (2, 250V CDM TiIEHED ESD HH 7 mE A TR AR ik RETHOLBESILTNET,

5.3 #ERBFRM

AU COBMEIR BRI (FFICREIR D72\ RY)

B/Mi BXfE Bifr

Vum i (DC) BIECD TR BT 6 P 45 55 v

V| gy LYl AN EE 0 5.5

Vvce VCC v+t 3.05 55

VRerF V7 7L A& (VREF) 0.05 3.3

fewm FUNSis PWM 15 %5 0 200 kHz

Ibow A HTH O, DDW /35— 0 5 A
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5.3 HRBERMH (Frx)
B B X COBEREEFEIFAN (FRZELBRD7RWERD)
B/ME EAE BARL
Ipwp WA= D EiE, PWP /3y — 0 4 A
Ta YRR JE PR R -40 125 °C
Ty BRI AR IR -40 150 °C
5.4 BICBT H1ER
FAREAH L YE DDW PWP BT
Resa AT JE P~ D BT 225 24.5 °C/W
Roucop) | BEAER D7 —A (L) ~DOEEHT 9.8 13.5 °CIW
Ress BEA TN DI~ D BT 5.9 5.2 °C/W
Wyt BRI BRI ~DOBE T A— 4 0.2 0.2 °C/W
YiB BRI BIA~ DR T A—H 5.8 51 °C/W
Rouciot) |BEAER D —A (KETH) ~DOEEHT 0.9 0.9 °CIW
5.5 BESIMINE
FEAEAHE I Ta = 25°C, Vyp = 24V TOETT, FRIFLIRDOZRWRD | X CTORFUE X HESE B ES A O 2 fiH 27T b DL L FE
—g_‘o
TR \ FAMELE | | mwE|  BokE| ¥
% (VM, DVDD)
nSLEEP =1, &1, VCC = 414 5V 4 7
lvm VM BEh{EEI mA
nSLEEP =1, & 17, VCC = DVDD 6 9
lvma VM R —7 &— R BB nSLEEP =0 3 8 uA
tsLeep A — 7 W NSLEEP = 0 362 —7 E—RET 120 us
tReSET NSLEEP Uk /312 NSLEEP = Low T7#/Lh&7U7 20 40 WS
twake eyl i nSLEEP =1 TH /&R 0.85 1.2 ms
ton B— A B VM > UVLO THJER 0.85 1.3 ms
SNERATTRL, BV < Vyy < 55V 4.75 5 5.25 \
Vovop PR ¥ 2L — 2 BT —
ST, Vyy = 4.5V 4.35 4.45 \Y
F%—3 #>7 (VCP, CPH, CPL)
Vyep VCP B {FEITE BV < Vyy < 55V Vo + 5 v
fiver) ;M:/ BT OALFTATIBE| 5 UVLO. nSLEEP = 1 360 kHz
vYy7 L~V AF (IN1, IN2, IN3, IN4, EN1, EN2, EN3, EN4, MODE, OCPM, nSLEEP)
Vi Amay>7 Low EE 0 0.6 Y,
Vin AFmvvZ High B 1.5 55 \Y
AFE s e 2T A (NSLEEP
V
HYS HR A RTOEY) 100 mV
V
HYS_nSLEE | \SLEEP movv s 27U % 300 mv
P
I Amy>”7 Low i VN =0V -1 1 MA
Iy AHwaPw7 High &l V|y = DVDD 50 WA
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FRYE(EIT Ta = 25°C. Vym = 24V TOFE T, FHIFLR DRV IRY | 4~ TORFUEITHELEB RS A O RFEH AT 72T b DELE
j_O

IRGRA—F T ANRAE H/AME TR RAME|  BAL
t4 ENx High 2>% OUTx High ®32%E |INx = 1 2 us
to ENx Low 7°5 OUTx Low DiEFE | INx =1 2 us
ts ENx High 7°6 OUTx Low @#E%E [INx =0 2 us
ty ENx Low 2>5 OUTx High @324 [INx=0 2 us
ts INx High 7>5 OUTx High D323t 600 ns
te INX Low 7> OUTx Low DR 4E 600 ns
HI#H S (nFAULT)

VoL Hhmyys Low B lo=5mA 0.35 \%
lon ey High V—2 % -1 1 HA
®=—F— K543/ (OUT1, OUT2, OUT3, OUT4)

T,=25°C. Ip = -5A 54 63 mQ
Rps (oNH) NAYAR FET A 4K T,=125°C, Ip =-5A 80 94 mQ

T,=150°C. Ig = -5A 90 105 mQ

T,;=25°C. Ip=5A 58 66 mQ
Rps (onL) m—H% AR FET A 4KHL T;=125°C. lp=5A 85 98 mQ

T,=150°C. Ig = 5A 94 107 mQ

DDW /3o/r— &7l PWP Ry —y

D, lo = 5A, MODE = 0, 10%~ 140 ns
tre ST B2 [ Sob FasorsR) | 90% O

DDW /S — D4 lo = 5A.

MODE = 1., 10%~90% o fiil# 70 ns
tp HAF Y REA L VM =24V, Ig = 5A 300 ns
BEFfBHBLIOL =l — a2 (IPROPI, VREF)

AiprOPI BIIT— T AV 212 pA/A
Ky NGRS =R A A VREF = 3.3V, PWP /Ry/r— 0.625 0.66 0.695 VIA

TEREID 10%~20% -7 9
AErR BT — A —U /% TERFEFRD 20%~40% -4 6 %

TEREILD 40%~100% -3.5 5
lVREF VREF UV—7 it VREF =3.3V 20 nA
torrF PWM A7 i 16 us
toee Eé‘lfﬁl/ﬂ?;l/—“/a‘/ 7V FbrE 05 us

LSAE]
BLFal—ary 7000
teik . 1.5 us
A ]
toeLay FEDLAR HH B AL IRF ] 2 us
PRIEEIRE
~ VM 325 F AW 41 4.23 4.35
Vuvio VM KRB R I (UVLO) — - \Y

VM 325 E3D 4.2 4.35 4.47

VCC s 56T A0 2.7 2.8 2.9
VCCyvio |VCC IEmEMEE 1L (UVLO) v

VCC &6 EAY 2.75 2.92 3.05
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FRYE(EIT Ta = 25°C. Vym = 24V TOFE T, FHIFLR DRV IRY | 4~ TORFUEITHELEB RS A O RFEH AT 72T b DELE
j—O

IRGRA—F T AN H/ME TR RAME|  BAL
Vuviorys |IEBELATVL A ;ﬁ?ibw)ﬁ’%"fﬂ:ﬁm“@mﬁ/“/ﬁ 110 iy
Vepuy Fr—V RO TREE VCP 2.5 F 7230 Vym + 2 \Y
loce HE RIS WD FET 2 5B 7.6 A
tocp BRI IR AL 2.2 us
tReTRY BB N A REH 4.1 ms
Totsp F—= T HARIE T, 150 165 180 °C
Thys o1sD |V —~/b v DL EXTVVR (X ARE T, 20 °C
I
INX (V) _/
|
|
OUTXx (V) -:—/—\—/
|
|
- JI' - Itrip
OUTx (A) ! | ,
| | | |
[ | | |
[ | | |
: : I toes ! : :
| I !
| [ | | |
777777 :_________:__I____ _T___ ___i77 77VREF
IPROPI (V) ! P! b
I | | |
] T | | |
:4— toeLAY —P: :
5-1.IPROPI 4 = VB
5.6 KR/
4.5 -
425 — R : -2470%‘? |
— T;=125°C | —|
4| — T,=150°C —
3.75
g s
E 3.25
S s SU
2 | |
% 25
225
2
1.75
15 E
0 5 10 15 20 25 30 35 40 45 50 55
VM Supply Voltage (V)
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5.75
— T,=-40°C
55 — Ty=27°C
— Ty=125°C
525 — Ty=150°C
<§ 5
§ 4715
5
O 45
=
S 425
12}
=3
£ 4
©
5
§ 375
e .
—
3.25
3
0 5 10 15 20 25 30 35 40 45 50 55
VM Supply Voltage (V)
5-3. BMFEFEER. VCC=518 5V
8
— Ty=-40°C
7.75 — Ty=27°C
— Ty=125°C
75 — Ty=150°C
E 7.25
7
S
é 6.75 \‘
3
3 65 \\
£ 625
o
& 5 \
S AW I E———— [
5.75 —
55
525
0 5 10 15 20 25 30 35 40 45 50 55

VM Supply Voltage (V)

B 5-4. BFBIRER. VCC =DVDD
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95
— Vym =45V
90— Vwm=24V
— Vym =55V

85

80

75

70

65

60

55

High-side MOSFET on resistance (mQ)

50

45

40
-40 -20 0 20 40 60 80 100 120 140 160
Temperature (°C)

5-5. \f YA R FET # iEin

100
— Vym=45V
95| — Vym=24V

I =
i =
% =
75 =
70 =
65 =
60 —=

55

Low-side MOSFET on resistance (mQ)

50

45

40
-40 -20 0 20 40 60 80 100 120 140 160
Temperature (°C)

5-6. A—Y 1 K FET #* > #E#H
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6 FF4HsiEA
6.1 &

DRV8952 | 4 F ¥ R/ DN—T TP« RFA /T, 4.5V ~55V TEIEL . & FED AL _Ob\(ﬁb\%ﬁ.@ﬁﬁ%‘l
WZXIGLTCWVET, ZOT A A[E, 4 DONN—TT VP NENEENEL TWET, £, ZOT AR [ZTFv—
R vﬂmv—&%?ﬁ@zbfi@@ TR ANAY AR N F 10 MOSFET & 100% T = —T7 1« A7 /VEIEL ﬂ
LTV ET, DRVE952 1, H—DEJRA T (VM) TEIETEXET, DDW /v —T % 358546, iz VCC
v 2 FHHOERICER L, Nilay v -7 ay 2 IZE a3 5268 T E 9, nSLEEP B 1280 | BIKIEE &
HE—RIZBATLC, AV —T R DOHE B A i/ NRICIA DI LN TEET,

ZDTNARAIL, 44 €2 HTSSOP (DDW) /3w r— L Bl 28 £ HTSSOP (PWP) /R r— D 2 DD/ 3w/ —
B EINET, DDW /o — ) T EIZRK 5A DOFEMEMHB L. PWP o — I N T EIZHR K 4A O
B AL TxE£4, DRV8952 DDW v 4 —1% DRV8962 Lt H T, DRV8952 PWP /Sy 4 —Ii%
DRV8955 L' A AT, SEFRICHLRS FIREZR B, JAFHIEEE  EBIREIE, PCB OB FHIIKTFLET,

DRV8952 DDW /Sv /7 —id i o A &4t L9, IPROPI B3, A YA K MOSFET D& I I
NI BT I1LET, IPROPI B L0 ERIE, AMHTEHT (Riprop)) 2L T, LHIEB/ LA TEXET, &
i E AN d 528 T, DRV8952 (L[EEA 7 K] PWM Favt’'s s jiJC’Cu”jjja%()m%fﬁ?WE’Cé“iﬁ— F, A
g WA= b —F | T LT iéﬁ@ﬂt%@aﬁjf%ia“ IPROPI 7] DR RS 1L, B EILD 40%~
100% (22T -3.5%/+5% T9, LV EFEE OB MLERIEA T, AMET OB b i cxEd, v A7
ADFERISEC CTAMER A HI R T 572D, “?'-é*iﬁil/ﬂ?;v—-ya/awmv 1%, BifERIZ VREF B TR ETEXET,

AT MM EIRENRAE LGS, W T DL FEIRERIEN T A RAEREL 77, REMREIZIL, KB L AEIERS
1k (UVLO) %«w/ ‘J‘/71£§ﬂ§ £ (CPUV). @& i {## (OCP). E\ v &7 (OTSD) znwiﬁ“ 77ww4j<
BEIZ. nFAULT oz kn@mmsnE+,

Copyright © 2025 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 13

Product Folder Links: DRV8952
English Data Sheet: SLOSE83


https://www.ti.com/product/jp/DRV8962
https://www.ti.com/product/jp/DRV8955
https://www.ti.com/jp
https://www.ti.com/product/jp/drv8952?qgpn=drv8952
https://www.ti.com/jp/lit/pdf/JAJSL44
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSL44A&partnum=DRV8952
https://www.ti.com/product/jp/drv8952?qgpn=drv8952
https://www.ti.com/lit/pdf/SLOSE83

DRV8952

JAJSL44A — MARCH 2023 — REVISED JANUARY 2025

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

62#ETOY IR
VM VCC
I 0.1 uF
w| &= vee| L
= VM
T 1uF Power < Lond
E Isent [ ] OuT1 r -~ 1
L A
CPH Charge -
Pump *? Gt VM
0.1 uF Drion PGND1
CPL rivers ¢ ‘ | Load
> lsexz ouT2 r;;\_—,v\—/\,jl_"
DVDD DVDD L r___"
e
Regulator
I 1 uF ’_I
= = PGND2
IN1 N
— [+— VREF
NS > Digital
Core
IN4 Isenz Current
> Sense
¥
MODE
—|+— VREF
OCPM Control VM
"] Inputs
nSLEEP N 44 Load
! r L
lsens [ OUT3 |
EN1 ] LI |_ W
wn L
] PGND3
EN3 > 1
> Load
Gate r———=—1
EN4 o 3 Drivers Iseng OouT4 ""W“—’\/\/\,-'—‘-
L e L [ Vv
-
VREF —
Analog - PGND4 =
VREF [] o input Protection !
e[ [
nFAULT Fault Output
]’ Undervoltage - RipRopis
RorauLr P
* fwe ]2
DvDD

e

Isens Current
Sense

VREF

—
L prPaD

IH ]

GND

14 BT BT — R w2 (

R,
— BT

CEHOEDE) EFE
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6.3 HRBESKEA

IROFIZ, DRV8YS2 DAMFIFHE S DHELHE AR L E7,
& 6-1. SMT (T ERAR

T = | ) HeoREE

Cvnr VM PONDT | XTR. 0.014F, VM il 7370 72

Cvnz M PGND3  |X7R,0.014F, VM Eff 7307 - 72

Cvms VM PGND1 RV L

Cvo veP VM X7R, 14F, 16V &7 -2 74

Cow CPH CPL X7R, 0.1pF, VM Bk T2 - 504

Covoo DVDD GND XTR. AWF. 6.3V /=% 10V #7170 72

Cvee vee GND X7R. 0.1pF, 6.3V £7-1E 10V T T30 210504
RarauLt DVDD #/zi% VCC nFAULT 10kQ DHEHL

RRrer1 VREF DVDD

Rrer2 VREF GND L F ol —var Ay a VR ERET 510 O,
RiproPix IPROPIx GND FEHRZOWTIE, B2 Ay 651 ZBBLTIEEN,

6.4 WIIDN—T TV v SBIE

+ DRV8952 i%. 4 DD NN—T 7 VU E i R ICBRE &£,

« DDW /o —2 054 MODE & i, EHERZ2 O ERVEBIONLE F23WWEE % 70ns F7213 140ns
ICRRELET,

e PWP o —UDNE ERVBIONL S FRVEFE L 140ns T,

o ENx BT HNEAR—T NVEIZT 4 B—T 0 (N A A E—=F U R) LET,

o INX B3, A DIREE (A 2ide—) 2L E5
— INX B, $FIEI3 VAR Z T (PWM) (E 525 T £,
— INXx BEXOYENx AN, VM ZHINTARNCE A2 MG TEEd,

o BEPEFTIE. NEHERL a2l —arBiea ZE L OOETAL

o FTNRAATANA—T TV DONAY AR MOSFET Lua—H (K MOSFET OUJ0E: x Elz . HEIMIZT v RZ A L%
AR LET,

R 6-2. MUN—T 7Yy CEBOERER

nSLEEP INx ENx OUTx A
e AY =T =R, T RTON=TTVoVET 1k
0 X X INAAE—H A — T (A A E—H R
1 X 0 A A=A [l 2 OB INIT 48 —T N (A A E—H U R)
1 0 1 L OUTx m—H AR -Fv
1 1 1 H OUTX NAHAR A

AJ1E, DC E—F—DE /LD PWM HIENIHMEH TEET, PWM IZKOEMGIECIL, BREVEF A RirShize
X E—H—OFELOMENS, EREMEL TR T HERSHVET, TNETEREERER EWVWET, FIERER
Heo7ed  H 7V PiE 2 DO RZRDIRAEE (MR F2 I HREER) CEECEET, mEilEE—FTIE H 7y
DT 4 B—T N &I, BIERERPIRT A X AL — NI ET, R TIL, T—F—OBMPEZLET,

PWM CEdB = a2 H 5L X1E, ENX B2 PWM EEREINSNET, IKERELA2FEHT2LX03, INX B
PWM E B2 FIINEES, kDFEIZ, OUTT1 & OUT2 2 H 7 Uy LT L, DC B—%—% 8R4 562 RLE
—gqo
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£ 6-3. PWM #8E

IN1 EN1 IN2 EN2 HEEE
1 1 PWM 1 JIE 7 1 PWM, AR 3 =
PWM 1 1 1 W5 16 PWM, ARG ek 5
1 PWM 0 PWM JIED5 6] PWM., 8 33 s 3=
0 PWM 1 PWM Wi 5 1E PWM, 8 i3 e =

EhgELFal—2ar

DRV8952 (21, /\447‘% MOSFET DO lifig COEFM M . BIEL ¥l —ar B 74— R0 7 B NES L
TWET, ZHHOREREIZIY , AR 1/ —RET TR ED RN S CQND EE | SRR TR 0] 1 & 52
et TICAMEBERERH TEDTD, VAT LDV AR 2R, EHEEAZ IR CEET, T /31 AL, DDW Sy /7r—2 0
TR I 7 (IPROPI 24 L C. ARFERICET 23R 74— Ry oo ho—F (R c& £,

6.5.1 EFRLHEZ 1+ — /Yy o
DDW w4 7 — 0 DRV8952 1%, N—T7T7 Voo Tkl 1 D, &5 4 5O IPROPI H 12V R—KLCWWEd, IPROPI
Bt IR T 3912, AV AR MOSFET OEREZFRLET,

lproPI = IHs % AlpRoPI (1

ZZTClus ! IZNAH A MOSFET %JitiL5EDR. AipropI ITEIT—DT A TT,

LB =+ (VipropI1) % IPROPI B> CTHR T DITIE, SMTHITHHT (Ripror1) LT, % IPROPI B2 %05 R85k
ﬁ“ézgﬁ)&)@i’% ZAUZd, *EE@Yﬁ—Ey | OB e N—H (ADC) ZEERL T, RIPROPI Ehiomss D EE
P L TERANE CEXET, Rpropl AL, X TOa br—7 ADC ZF|H TXHI502, 20T 7V r—raro
4 ff FE IR D R %/)U\Tfﬁ%nﬁ[%{fé‘iﬁ‘ T NAADNERIZIZ Y T 7 [l )3 T4 éhfk@ VREF >0
Vyrer ZHHELL T Vipropr ZHIBRL ., BB EZIZBEN O RKEFA S MEFIZHE ADC 2R #ETEET,
IPROPI &1, VREF O KIELHE THD 3.3V LB L £ T,

HEFRIZX ST 5 IPROPI EBFEL., IRONXNTEHETEET,

Viprop! (V) = Ipropi (A) * Ripropr (Q) (2)
Control Té&
Inputs lLoap
VCP ?
'_
VREF ={ | R
— HS H
—e
Ly [ ouT
Integrated
Current Sense
MCU IPROPI — IprOPI
ADC | N
Vpror! = Ripropi ApropI

B 6-1. N EA L R

BRI REE ) R D AErr INTA=HIT, ApropI TANCBEET DR AETY, ZORREIL, |OUT EICNESN=A 7'
Y NAELT A RREDE AN B R TOVET,
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6.5.2 SAMI(HHEHLIC L B Bkl

IPROPI HH ) DR I1X. EREEIED 40%~100% (22T -3.5%~+5% T9°, LV IEMERERBRHNLERIES .
7213 PWP o —OEA1E. LLTFITRT IS, PGND B &V AT A 7S REO RIS M ST 2 A L&
EREmE AL TEET,

VM
DRV8952 | - ____ Controller
+
Rsense OP-AMP

6-2. SMTIFIEHIC K B EFRE

SHT B BT O M COELRE TiE, 300mV B2 2WIHZLET,

B HHHUT., 5 T5 IC DY DO TEALEHEICHELET, B AW A LA R E 7526 T, ~vF 7N
E@J TR0 ES, BEANSATEN XL T H LT BT ARA L E I H L AD ARG AL TLIEE W, FadE st
BEZAER T 5720 B AHUI T o KRERE N2 ER LT 2R E A OPEHEMH L TIEEND,

6.5.3 R/ L FalL—>3>

DDW /3y /r— @ DRV8952 @%{:\\ BT ave T ALy a/LR (lrp) (3. VREF &EE (Vyrer) & IPROPI H
JHEPT (Ripropl) PHLA G HORICIVERESNET, BRI, Nz L—%2 LT, SMFT Ripropr #5LH
U FEJERE T4 VVREF Etti)ﬁbi‘g—

Itrip (A) X Apropr (MA/A) = VyRrer (V) / Riprorr (Q) (3)

7=z, Vyrer 725 3.3V DELXIZ ltrp Z 5A R E T DI, Riprop ZIRDIEDLETT,
Ripropi = Vyvrer / (Itrip X Aipropr) = 3.3/ (5 x 212 x 10°) = 3.09kQ

IPROPI % GND (Z###tL . VREF B D&% GND LV @< ETHILT, N ENL XL —Taiies 7 1
— 7NV TCEET (BIIFEN AN EDLGR), BIFENLETHINOERL X 2L —a BDARETHLSE | Viprop
25 VyRep ALY a/URIZEIET HZEN 2N I Vyrer & Ripropl X ELE T,

PWP /<4 —°0> DRV8952 DY, i Favt s 7« AL v aL R (lgp) . 2L FO L3512 VREF B (Vyrer) I©
FoTRESNET,

ltrip (A) = Vyrer (V) / Ky (VIA) (4)

DRV8952 i, K 4 DOIGUIE AT F72 13558 A A 2 [FIRF ICBRE T F7-, DA AT T RICHERSI TV
EXIL, AWMEIRE ltrp VI X 2L —hTEET, PWM 47 (topp) 1% 16us IZEESINCWET, BEA 7
B e —RIcIh, AAEar ba—J2F A3, o IR BT a7 e R R TE £, FEA 7 KT —
Rix 100% 7 =—7 ¢ VA7 /VERHLF 2l —3 a/é»#n“i’amia:
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ARTERZHIE 559 1 DOFEX, A2 VEMAOHIEET—R T, ZOEF—RTIL, INx AL D PWM 73/LA
IR A2 HIET2NERNDHVET, 2070, ShEar b —F LA B Fav e s 7 BNk E A FTRE T,

AP AR =P AROATERE T 5, WL<ONDTFIAELL FITRLET,
o TIURICEEREN- IR A T

L ¥ ol —hSHZEBitis ITriP HZER A ltrip 78 (VM / R oap) FOEWen INX =1 O, ARETIT VM /
Rioap PV ~MiZLF=ob—hSET (X 6-3 &),

VM/Ropo — — — ——

loutx  — I

OUTx — I

INx — —

B 6-3. /5 RICER S NW/ERMEAR. Y4 JIVERGDOHE
« TIURICHEERES N R AT
FAECHBTRIRFEDO N H 21T 5720 BB AN Z LI T 528 Rl T D0 ERHVET,

. 6-4 IR T FUA T, INX=1 DEE oyt DY ltrip B Z 7214 T, =—H A K MOSFET 23 #[H topg 72174
W70 FET, topr DMRIET DL, B oyt 2% hrip BB ADET, NAH AR MOSFET R EA 720 ET,

o [

INx — I

>
torr torr torr

®6-4. /5 FICERIABELEAH,. BEATBRAEBROTFavEXS

torr FFH OB BR L EIRD ltrip LoV ED EWEFRD, T NA AL R I Y[R CREFE topr MK F9, 47K
M DIE RN, topr IO TR IS NAD BN ltrp KRR ETHREEE T,

o YAINVENOFTREFHEHL CAMERIETZELTEET, INk=1 DOLE, AMERNDEIIZHE KL, INx=0
DOLx ARERNAERITIHELET, INX 7SULADT 2—F 4« S A7 VA EYNSRINT AL ¢ B s BT
LX o2l —hCEXET, ZOIHREFEOLFTUA%E, K 6-5 L X 6-6 [T RLET,
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OouTx __|

INx |

6-5. /5 FICEBRSN/ABBUAR. U4 )V BEADHE

RO FIVA TR, BRPZELLRODIDIC INKE DT 2—T o - AV N Z BT DM EDNHVES (T 13 Topr £0/0
SWRLERHYET),

[ 6-6. /5 RICEBSN/ABBUAH., U4 /) BEUOHE

o VM B S ni=Af:

ZDIORATIL, INX BV D/ VAMBIZE > THIEICTEE T, X 6-7 & X 6-8 [Z/RTEHIZ, INX = 0 DEXEIRHAHE K
L.INx=1DLXBERMNWELET,

OUTx

INx — — —

6-7. VM [CIESSN/-FBMER. YA JIVEGOFHE

ZOVFVFTI, BIARNEELRWVENT, INX BV DT 2—F 1« P A7 N Z BT DB N B E T,
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VM/Rionp — — — ————
loutx  — —

OUTx
INX

[ 6-8. /5 RICEESIN/IERMAT., U4 2 BEUuDOHE

66 Fv— RS

NAPAR N Fr /L MOSFET O —MRENE L2 MG T 5720, T — Y R 7T BN SNTWET, ZOF v —
DRI VM B L VCP BV DRI ERMEEE T 5720 0ar T oV 28 T ML ERHVET, F/-. CPH Y
VECPLEVORMNZHL T TAL 7 e ar T oL UK BTy - ar T o a8 T 0L ERHET,

VM
VM :l
1 uF
T vt
LJ
o | & T
LJ -
——0.1 HF VM Charge
T Pump
Control
CPLr—|
L %

K69 Fv— - -Ry7n7Avs/HE

6.7 U=FEBRELF¥Fa1L—%

KT NRAZANL, V=T EBEL X 2L —EZBNEESN TV ET, VCC % DVDD (28569 5L, DVDD L' ¥ =l —# %
O—YP AR =K RTANREFT XTONFRBEIRIZE N2 ME L ET, IEFICEESED720  AuF O&IFIvr-ar7
i FHLC DVDD "> % GND {23 A2 L %3, DVDD H Ak 5V T3,
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VM
O——»+
DVDD 5V
gy R
|
1uF

\ 4

I
|

K6-10. V=FEELFal—4DT7OvIK

TUH IV NS % KR High (28 E T2 BN HL5 A 1E, AJ1EFMTL ¥ 2L —#Tlid722< DVDD B2k 75
TEEHELELET, O HIEICED VM EACEENHINS NN EERA)—7 - B —RIFICE 1 Hi L EJ, DVDD
DLFX 2L —HNT 42—T NVEN, BIRB AT TN AU IO T, BEETIZ, aYy 7L~ AT
1% 200kQ (FEHEAE) DT VLE T Zfii 2 TOET,

nNSLEEP t°>% DVDD |Z#f5i T DL CEEH A, THEH T8 KT AARIRA)—T « B—RFNBEIFGTEAL
R0ES,

6.8 VCC BEER

DDW 34— DRV8952 DA ANEBFEE 4 VCC B AZEIINT A28 T, WiEe Yy 7 [EKICE A e+ 528
N TXFET, VCC L DOEEIT 3.05V~5.5V OFFHN T, HEICL ol — AN ERHET, S EIRESF T
X7p 4. VCC 27 /SA A0 DVDD BT T AN ERHYET,

VCC OB N ZMETHLE Ny v -7 ay 713 VM EBIRL — b D& E L=, DRV8952 D
BRI CTEET, Zht, EEET IV —Tar0, AEOREREWEEIEFITHIE TT, 0.1uF &Iy 7 -a
VT EH LT, VCC B &S T RIS A/ AL E T,

690> vy - LX) EVDH
Tor oL, INx, ENx, MODE. OCPM, nSLEEP O£t D A 1#EiEZ R TQOET,

OwWDD

Fim

Be11.O2vo « UNIVAAEDHE

6.10 {REREIE
RFNARL, BIFIKEIE, Fv— R FREIE, BIBRERR. T ABEA R MNHT A REARHLET,

Copyright © 2025 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 21

Product Folder Links: DRV8952
English Data Sheet: SLOSE83


https://www.ti.com/jp
https://www.ti.com/product/jp/drv8952?qgpn=drv8952
https://www.ti.com/jp/lit/pdf/JAJSL44
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSL44A&partnum=DRV8952
https://www.ti.com/product/jp/drv8952?qgpn=drv8952
https://www.ti.com/lit/pdf/SLOSE83

i3 TEXAS
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6.10.1 VM {EZEF£ZESFB5LE (UVLO)

VM BV OFEEN UVLO ALy a/LREEE T RIAE IROBENTHOIVET,
s TRTOHDNBTAE—T I (WA AL E—F L R) 1Z725
e nFAULT v20% Low [ZEREN S LD
o FX—T RUTNT 4T NITD
EJLED UVLO 326 ENRVAL v a/ VR ELEE ERIAE @FEENERSNET (RTZANBEEL, nFAULT 23#
ﬁfléhi@“)o

M BIERNET LUty MEIE (K 3.9V) & FlEl5E, Nfin Yy 73T 12 —7 v Sk, nFAULT O7v
b T 4= NENET, LIzd-> T, VM 23 3.9V % Flalb &, nFAULT [ZF O High (2720 %,

6.10.2 VCP {EEFEZE&EL7 I (CPUV)
VCP v’ OFEJED CPUV HEEZ FEIDE IROEWERITHOIVET,

o TRTOWDINBT 4B—T I (WA AL E—F L R) 1T2D
« nFAULT 1% Low IZEREISD
o FX¥—U RS IEXTITAT DEF

VCP K EBJESLM g 758, mFEMEICERLET (F7A30EEL . nFAULT 23S ET),
6.10.3 0w 2 EB/NT—F> - Ut w F (POR)

VCC B> DEHN VCCyyo Ay a/VRE FEIDE IRDIIITIRVET,

o TRTCOMABRT 4 7—T I (WA AE—F L R) 10D
© TNV RT BT =TT

VCC UVLO (I nFAULT v Tl s Et A, VCC IREBEREBIIESND L, BH OF—F— - RIA/3OEIEN
s ET,

6.10.4 i8EittRZE (OCP)

% MOSFET o7 a2 &EHiHlREIE X, 7 — ERE %2 L A28 T, MOSFET 2D B A IR L E9, ZOER
HIBEDS tocp R &N R L, MER 7 AV RS ET,

o WMBWMABAEL QNBA—T TNV OBNT =T NVENFET
* nFAULT 7 Low |ZBREh SV ET
o FX—U RUTITITAT OEETT

/\4%4F‘&n~%4k‘®ﬁ'ﬁjﬁ0) MOSFET 2B ERIREEDIEE . VIV RERITEBIR~DOEE D EE CNDIEEEE
L. ZAUCE > TGRERZ AV SN ET,

DDW Ry —Y OG54 itk IENEHS N 2 L E D EIE OB IX, OCPM BV O EIZL > TREVET, OCPM

VUt Iy F AT ERITBIERITAA T OWNTNODREIEE 0T LA LUET,

« OCPMEVHMREY VY Low DEE, THRARAIT T A7 HAT DEIEEZITVET, 37805, OCP RREENEHEIN
%HE . NSLEEP Uy k- ULAREINEN 7214 . T3 EBIREY > THEALIZE T, @ E Eh e %;@:mei*a“

« OCPM B>y ngh DEXE, tRETRY REfE 2R L 7ﬁ‘/1/]\'lj(-h§7j‘ﬁ%(ﬁbf_?§f B ®h A BRI
FT (RIADEEL . nFAULT 2SS E4),

PWP Sy r— 3Ty F A7 « ZA T DIEE DAY —h L £d, nSLEEP Uty b+ SV ZAO RN ETIZTEIR O FR A
%, mEEEAERASINET,

6.10.5 ¥—v/)L - =+ v D> (OTSD)

HABEN—</V oM TR (Torsp) ZHEADE, —</L Ly MUV RKREESNET, —</L vy
MR HENDE IROBIER TOIVET,
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o N—TTVyPDOFTXTH MOSFET BT 1E—7 LENFT
« nFAULT 7° Low |ZBlEhES L ES
o Fy—TRUTNT4—TAENET

DDW /S — U DA —</b Ty M RBEDNRIE SILT- L E D [a11E OREEIL, OCPM B D% EIZ L > Tk
F0FE 9, OCPM L, 7vF A7 £ HEFHRITAA 7T OV F o oiEE 7 n s 7ALiﬁ‘o
o OCPMELDEYwZ Low DEE T ARAAINET v F A7 H AT DEIERSEENHVE T, DED ., 24 ERIRE DB EL

ANV VAN %UBE’{EVJ)%EXT) /7\%’3“/ \f:’fﬁ (TOTSD THYS_OTSD) ;E‘Flﬁlf)f:?(ﬁ‘ nSLEEP U'{Z‘Y}"/Q/I/XZ)\‘\EU
mEnon, EIRZG > THEAT L, WmFIENRFHSILET,

« OCPM BV 23 EE High D& #26 EIREE D MEAL » < =/ L NI BRAE
THYS_OTSD) ZT5E, BEENEN HBRICHERSIET,

PWP Ror—C DA —</b e vy M7« T3 )V hD# | BEAERIEE ABEEAL » a2/ RHIBRE DA T U
%G (Totsp - THys oTsp) & FEIDE @ HEIED A BRI ET,

6.10.6 nFAULT 47

NFAULT 34— R A DM N ZFF>TWAH728H, 5V, 3.3V £721E 1.8V EIRIZT VT 7 THMLENRHV E
I, 7R ENTZ A nFAULT B 3nY 7 Low (I27e0F4, BIFHE A2, nFAULT B3 High (2720 %
T, BV TN T w7584 nFAULT o nbi#iH14 /LT DVDD B0 T& %97, 3.3V /21X 1.8V I LT
7T HGENL INBEIRZ ) L ERHVET,

SHEAT UV AEF W AR (Totsp -

Output
Es

6-12. nFAULT E >

nFAULT

6.10.7 Z 4 /)b FRUHEDFE L H
K64 7AW IFEEDELYD

FAULT SpE BEEM | HIVyY 5""—;%‘3/ By o
YWIRTEIE (UVLO) VM < Vuvio NFAULT | =T | Fqe—7 v | Utob VM > Vivio
VOP T (CPUV) VCP < Voruy NFAULT | Fqe—7 | ifE e VCP > Voruy
=27 POR VCC <VCCyvio TA4E—TN | TaE—T L DRZSAN VCC > VCCyyio
lout > locp o
. OCPM = 0 (DDW /< s A A .
( 4 nFAULT Fa—T B {E ThE HSLEEP Ve her UL n
=)
B (OCP) lout > loce
FEL)I! . ) ) )
~OCPM=1(DW /S | nFAULT | Fqt—71 | Biff ik VRS terry
r—2)
lout > locp B ) ——
PWP Ao NFAULT | 5qt—7 B B NSLEEP Utk /<L %
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£6-4. 7N PREDE ED (FiX)

www.ti.com/ja-jp

FAULT St gl | W7y [TV agy, -
TJ(;;\;S%S;T? =) O APAULT | T v | TremTn Wi nSLEEP:]lJszi:h-/ezvz
*f~v;(ué}/§5y) s TJ(I;I;-\./F\?IT\D (/D/C;IiM; 1 nFAULT Fa—TN | Far—T e H %jJT : HTstjo:g;SD -
PV-\I/-;’iTIS/f;—/ nFAULT Fa—TN | Fae—T B E%}grzksjo':ggst) -

6.1 T/NA ADEEE— R

6.11.1 X /—=+ £— F (nSLEEP = 0)

NSLEEP 223 Low (27258 | KT NARIKIHEE I OA)—7 - E—RIIBITLET, AU—7 - E—RFTiX, T
DOWE MOSFET, DVDD L ¥ =l —# SPI, F%— « R 7 NF 4 —7 20 %S, nSLEEP B> TOINH T30
TP D% tg pep FEMAARIB T 5L, T AL A TR —F B —RIZBITLE T, nSLEEP ' 2 High (27258, AT
NARTHBHNZA) =T DDEIRLET, twake FFRRIDRIE T2, 7 /S A AT AT ATREZRIREBIZ AR £,

6.11.2 BJfFE— F

ZDE—RIE, WOLGEIAR—T W20 ET,
+ nSLEEP 7 High
« VM > UVLO

twake FEMI2SEGE 5L, T AL R IXA S ATREZA IR RBIZ A0 £,
6.11.3nSLEEP Ut w - /¥/LX

FoFINTZTA/VMI NSLEEP Uty SR TIIT TEET, 2O/ VLVANRIL 20us LV EL 40us LVEWEDR D
DE9, nSLEEP 73 40us LK< 120us VBV Low THAG A, 74V MIZVTINET R, AT /SA R Ty
Z T DGEELRWGE ROV ET (AT HESR), 20Uy VAL, Fr— R T OREIZH, 20D
L OBERE T =y 7 DIRBEICH A 52 FH A,

nSLEEP

20 ps 40 ps 120 ps

|
|
|
All faults cleared, | Device shuts down (goes into sleep mode,

—»ie—All faults cleared, device may or may not shutdown—e— faults cleared by default)

device stays active |

|

X 6-13. nSLEEP Yt v I - /8ILR

6.11.4 BEEE— FDFE LD
BREE—ROFELDERLET,
K65 WEEE—RDELYD

. o % L— 9 3
S R H7yyy | DVDD f:‘ F AT avey
RY—F e 4.5V < VM < 55V nSLEEP v'> =0 Foe—T7 Foe—T7 TA4—T Foe—T
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+6-5. BEEE— FDE &L ()

%ft R L e I aay
HE 4.5V < VM < 55V nSLEEP £">=1 B e Bh{E e e
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T77V5—23  ERE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PREEWZLER A, [l %2 O BN TR O S MEIZOW T, BEEOEETHRIL T =72z ii
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

7A 77V —2 3 ER

DRV8952 (X, IRDZAT DA fiaBEENT57- DI H TEET,
o K 4SOOIV IARARN

o N ODODAT I F—H—

e 2O0D7TUAtE DC ET—H—

e 1250 3FHEKKTTIVLADC E—H—

o 120 3 HKARA RME—2— (PMSM)

o 1 OFEIE 2 SOBERHZ (TEC)

7.1.1 YL/ 1 FE&GDEE

DRV8952 1. [FIEFIC 4 DD VL /A RE % @J’C%iﬁ’ T RISV AR O%A | IPROPI 13 faf BT
eI (DDW 7o 7r—T DA, j% EitlE VREF B OEEIZE> TRESIND lhgp LML Fal—h
TEET

DRV8952 L. 4 2D N—T TV PZNEIUIDONT, MALD IN BEO EN B2 2R —KLTWET, F/2.4 DD
IN=T TN T T RTC, Bl PGND BV ivd0ET,

7111 YV /A K - BSANROKERNETZ TV5—2 3>
T RIS N 4 OB A EREIT % DRV8952 OEIK XA, X 7-1 ITRLET,

nSLEEP CPL —_|
4 INX 0.1 uF
7 S
» ENx
MODE vee L F i
o " Dl
< o2 IPROPIx PGND1 0.01 uF L Bulk L
Controller Ré e % Lz
— PGND3 —|>
PGND4 |—>
—» VCC
DRV8952 o
» VREF OouT1
< nFAULT oUuT2 880 |
10ka ours "L w4
DvDD ouT4 —l ‘—'\Nv—'
1uF
GND =
[ 7-1.DRV8952 [CL BV L/ A1 RDERE)
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7112 BCBITBEHE

ARTNAAZAO I ER B I OVEE B 1 REIL, PCB f%at EAMR R REURFLET, 22Tk, 2RO OEEFHHE
T AEODRHERERRLET,

KT NAAZADOKIBEEEINT, BHIZ 3 DOERPLEVET, Thbid, /XU — MOSFET RDS ON) (ﬁ@) B, NU—
MOSFET AAvF 7L, BIOVERE ILERBLATT, 2NN OERNE ?Eﬁ%ﬁi%ﬁl] BT AILLHVE
TR, 2O 3 OOFHERBRIT_RAEEFEHLTNTT,

7.1.1.2.1 BIEEDHH
FN—T7 7V OEFHHEEINL, ROIIIGHR TEET,
Phg = Pus + PLs = [Rpson) * 1L 2 + [((2 % Vp % tp) + (VM x tgg)) X I % fpyyu]
ZZ T,
. RDS(ON):% FET OA Kt
— DRV8952 Oy, il 25°CTF-¥) 56mQ T
N prM=PWM 2/1’/?‘/7H{EZ*£5I
o VM =RIANR~DEJREE
o I =ANENR
¢ D=PWM OF 2—5 1AL (0~1)
o trp=H NEEDNLH BN [ 3B RO
— DRV8952 04 b B30 [ St H FAVEEE L DDW 2Ry 47— C 70ns £721% 140ns, PWP /Xy — T
140ns T,
« Vp=FET RF 4« Z A+ —RDNES [61/3A T ZEIE
— DRV8952 CiZ 1V T7
s tp=T vRHA A
— DRV8952 T4 300ns T
L72735>TC, DRV8952 DA FHEEE IR OATEZ LN ET,
Pror =n x Pyg + Pg
ZIZT N BRIBICAA v F L 7 ENDN—T TV D8, P 13§k IEE /1B KT,
ZOFITIE, ROZEEBELET,

o 4 ODON=TTVVFT R TCAA T T HATVET
« VM =24V

« [L=3A

o JEPHIREE (Ta) = 25°C

e tre= 140ns

«  AJ) PWM J& i $5=20kHz

VCC B MR EIRICEH i S QD EE, #IETEIIT 4mA 72D T, Pq iX (24V x 4mA) = 96mW (2720 £,
Pug = [66mQ x 32] + [((2 x 1V x 300ns) + (24V x 140ns)) x 3A x 20KHz] = 0.742W

ProT = (4 x 0.742) + 0.096 = 3.062W

7.1.1.2.2 L ELEEDKTE

PEOTEE OHEEMEITR DO LBV T, Ty =Ta + (ProT X 044)

PEAER ) JE B ~DOBYIEHT 0, 1. DDW /S 77—l 22.5°C/W., JEDEC K24 PCB (243175 PWP /<y —C
1% 24.5°C/W T,

L7=13-> T, DDW 7R —T D54 | A EBEE DA DOHEEMEITIR D IR0 E5,
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T,=Ta+ (Pror X 0a) = 25 + (3.062 x 22.5) = 93.9°C
PWP /o — D4 B TR O R gIOHEEMEIZ IR DI E T,
T, =Ta + (Pror X 844) = 25 + (3.062 x 24.5) = 100°C

TV IEMEZREE 2T, INFERZRE R | B 7S a NRENTWS, T A AESERIREE IG5 FET oA K
PLORGMEEEEL TIEEN,
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7413 77V =2 a VMO
IRE— T BB T AJEIZ:OUTT, OUT2, OUT3, OUT4, IPROPI1

B7-2.4 DDA EZRFICEHSHLET

INE— AT BB T AIAIZ:OUTA, IOUT1, IN1, IPROPI1

B 7-3. IPROPI WA IC L B EHEL ¥alb— 3>~
Copyright © 2025 Texas Instruments Incorporated HFH 57— RN (ZE R HBR S h#) #5445 29
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7.1.2 27 2/Y - E—5—DEH

DRV8952 i, PWM A A4 —T7 2 AAEAERAL T 1 DOAT v/ B—H—EFRE T&E T,
7124 A7 Y/« RSANDODRENBT TV r— 3>

WOEEX L, DRV8I52 TAT v/ \-E—X—%EkE 5L D TT,

»| nSLEEP CPL
4 »  INX :I_ 0.1 uF
4 CPH }b—MT
» ENx
» MODE vCP 14F
» OCPM o .
VM A
< * T_ IPROPI 0.01 uF L gk ¢
Rirop! IPROPI2 PGND1 ;g ;g
Controller
— PGND2
< * L IPROPI3
PGND3
Ripropi IPROPI4 D RV8952
i PGND4 D
—» VCC ouT1 7 Stepper
»| VREF +% Motor
< nFAULT out2
DVDD ouT4
1 uF
GND

K 7-4. DRV8952 [C& B R T v/ + E—4 —DEEE)

TN — V& (ks) 1%, EBONOBERIC I THREISND R K EG T, ZOE &L, VREF EHEL IPROPI v
DHT T RIZHHG ST HHT (DDW o 7r—Y DAY, £203 Ky 73T A% (PWP Ry — Y O%4A) ITIIFLE
4, VREF E> O KFFAEEIT 3.3V T3, DVDD (2&Y, &k ia L T VREF Zt#a TE £,

T
T =2 fMSE 2RI, [pg BT 5 ICHEOBENHYET, VM ITT—F—DOEIREL, R 1T
A —DOEROEHTT,

VM (V)

les (A
Fs (A) < RL () + 2 x Rpgon) (Q) (5)

E—H—OHBEOEENEGT DL, B—F—ILEHRL A, T—F D EHIEOBE IS TELIEa R L T2
AN
F—H—DBEEDOHE (V), RAVAAT YT - LrUL (M), T—F—DT VAT T AE (Bgtep) 2 RDDITIT, AT
WO EWE AR D IR ELET,

Vv (rpm) x 360 (°/rot)
Bstep (°/ StEp) x Ny, (steps/ microstep) x 60 (s /min) 6)

fstep (StepS/s) -

Bstep 1F\ AT /B —H—DT —F L —b, FTE—F—BRISRBSNLTOET,
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JEABEEL Fstep 5. DRVBIS2 D AT DEALD JE P $iz R U ET . IRDEITI, 1/ ftep = tsep £72VET, BHEOMEE
120rpm, 1/2 277 TOFHREFIZ, A7 ITRLET

120 rpm x 360°/ rot — 800Hz

steps/s) =
Tstep (Steps/s) 1.8°/step x 1/ 2 steps / microstep x 60 s /min )

IN1 |

A\ 4

IN2

IN3

IN4

A\ 4

Forward

v

louT12
Reverse

N

Forward

IOUT34

v

Reverse

B’ 7-5.12 A5y Ezﬁi)ﬂ’ﬁ@@]

DDW o —2 D4 AU H 7V ICk)E9% IPROPI H 1%, HVMIHEHEL£9, IPROPI1 & IPROPI2 & .\
IZHERE T DL ROAT - B —RERHEHE (N T ANEHER) E—FOMIZ, A7y DaAL A D& (OUT1 &
OUT2 D) £ L £ 7, [AEEIC, IPROPI3 & IPROPI4 % AR 458, a4V B OEREELET, 2 >
@ IPROPI B> % B NCHERE T DL FLNBHEIT — K AU ATIEHEAE 424pA/A 12720 E7, f5 4 L72 IPROPI B &7
FUREDRIOIEFUL, ZAUSU TR IRLET,

7.1.22 BHIRKDEHHA

PITFOE T, BIREIEN 24V, 7NV A —)VEFRD 5A, STH E23 [ S5 FHAVERRTAS 140ns. A S PWM JE
s 30kHz Off I FHE B EL COET,

PHEENLFER 3 DOER (BiEHE KL (Pconp)s ATy T 7K (Psw). bFIEERIZEDE K (Pq)) THEAKE
hij‘o

HiBiR K (Pconp) 1. U8 (TR LI, B—4—D RMS it (Irms). AV AK AT (Rpsonny)s 2=k
A b (RDS(ONL)) THREVET,

Pconp = 2 X (Irms)? X (Ros(onm) + Rps(ont)) (8)
v ar 7421 ITRESNTWAIRENZRT TV r—aroE@EiERIE, 9 OINFESNET,

Pconp = 2 X (Irms)? X (Rps(onH) + Rps(ont) = 2 X (5A /V2)? x (0.112Q) = 2.8W 9)
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PWM AA o 7 JER AT R 4 2B KT M EEDONS 30K [ 325 TR (tre). BIREL ., T—
Z—0 RMS &Eifit. PWM A1y F o 7RI TIREVET, % H 7V PO S ESORFRIESLD T ERFRI O AA T
HEKIE 10 & XM OIIEHEISNET,

Psw_rise = 0.5 X Vym X Irms X tre X frwm (10)

Psw_raLL = 0.5 x Vyy % Irms * trr * fpywm (11)
BAE T A=A DIEZE AL & H TV DAL F U T IRIFROISNCHAESE T,

Psw rise = 0.5 x 24V x (5A / ¥2) x (140ns) x 30kHz = 0.178W (12)

Psw _FaLL = 0.5 X 24V x (5A / v2) x (100ns) x 30kHz = 0.178W (13)

AT NS ]\34)/\@ EJrX%/%/?“T%ﬁi (Psw) ij%ﬁﬁ‘@ﬂ#ﬁﬁ@x4/%y7jﬁﬁi (PSW_RISE) BAVASEIY/N
DRI DAA T TR IK (PSW FALL) DFID 2 5L TEL T DL RS NET,

PSW =2X (PSW_RISE + PSW_FALL) =2x (O178W + 0178W) =0.712W (14)
a3
HADOSIH ERVESLE FARVDORER (tge) 1. BIREL, {BE, T A A OIZLSEIZHESNTEN TS
ETRRESNET,
VCC B MR ZEER S CODEE | FF I EITIIAREE T 4mA T, BIELIZL > THE SND LR R
;ié{%%rﬁj} i LIF OISR RENET,
Pq =Vym X lvm (15)

EARAT DL, FIEREOE LI T OINERINET,

Pq = 24V x 4mA = 0.096W (16)
pac
ik B R KE, BEEIRER () OEEEAEA L CHHESNET, ZOMEITEREE. BE, 731

AZMDIXEDEIZL S TELET,

BB ES) (Pror) IHEEEL, Ay TF U7k, #ILENBRIOEGFELT A7 OIDIEHESNET,
Prot = Pconp + Psw + Pq = 2.8W + 0.712W + 0.096W = 3.608W (17)
7.1.23 HERREDHRE
JEPRIREEDS Ta, #VHE BT (Prot) D¥%cr. A THEE (T)) 1TROIDIFHRSNET,
Ty =Ta + (Pror * Reya)

JEDEC Hits D 4 J& PCB D& a B 258 5 0 8 ~DBHEHT (Reya) 13, DDW /3 —T 22.5°C/W,
PWP /Xy —T 24.5°C/W T,

JEPRIREE S 25°CLAET DL, DDW /3y r — P DA ERRE ITR O IOIZFH RIS E T,
T, = 25°C + (3.608W x 22.5°C/W) = 106.2°C (18)

PWP /o r— Y DA EIREIZRDIDCHEA SN ET,
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T, = 25°C + (3.608W x 24.5°C/W) = 113.4°C (19)

FOERZRFHRAATOCIE, TIREMZRBMERAE 222 al ARSI TND T AL AES TR ICKT 32 FET OA 4K
PLORAFNEZE FEL TTZE W,

7.1.3 75> f1& DC E—5 —DEE#H

DRV8952 I, 1 DF/2lL 2 DD 7 T 4% DC & —# —OERENIfE FH TEET,
7131 7544& DC RSANDREMAT TV r—a >

WOBEIFEEIL, 2 2OT T4 & DC E—4—%BEE 3% DRV89I52 2 /RkL7I=b DT,

»| nSLEEP oPL
4 » INx ——l— 0.1 yF
4 »  ENx CPH }— T
» MODE VCP —_I_ -
» ocPMm — X
VM Y
< * T_ IPROPI1 0.01 uF L Bulk s
Ripropi IPROPI2 PGND1 g g
Controller et o,
“ *— IPROPI3
Riprop! L IPROPI4 D RV8952 PGND3 X
PGND4
— vee OUT1
< nFAULT outa

10ka ouT3
DVDD }
1F ouT4

K 7-6. DRV8952 [C& B 2 DD TS5 {+% DC E—4 —DEXE)

7F41& DC B —X—% 45 kA, ROBERERITRLET,
RT71. TS5 & DC E—9—DEEER

HRE EN1 EN2 IN1 IN2 OouT1 OuUT2
7T —FK 1 1 1 PWM H H/L
YoR— 2 1 1 PWM 1 H/L H
TL—F 1 1 1 1 H H
TL—F* 1 1 0 0 L L
I —AR* 0 X X X 4 X
—AR* X X X X 4

*DDW /77— IPROPI B3, ZHHDO R TIIEBIERZ H ) TEEEA,
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7.1.3.2 BHIREKDFHHE
AP AREBERZE AT H 7V O8E . % FET OMEEBNIROINHE TEET,

* Pust = Rpgon) * I 2
* Ps1=0

* Phs2 = [Rps(on) * |L2 x (1-D)] + [2 x Vp x I % tp X fpywl
* Prs2 =[Rpson) X IL 2% D] + [VM % I X tr * fpy]

W7 OB BT 0 — O E B AHEE T 570ICb RIS E A S E T 23, HS1 2 HS2 (2, LS1 & LS2 12
HBUET,

ERROXITEDMEERALET,

« VM =24V

. I =4A

. RDS(ON) =56mQ
- D=05

. Vp=1V

« Tp=300ns

e tre= 140ns

® fPWM = 20kHz

% FET TOHKITKROIDEHRETEET,

Pust = 56mQ x 42 = 0.896W

PLs1=0

Pus2 = [56mQ x 42 x (1-0.5)] + [2 x 1V x 4A x 300ns x 20kHz] = 0.496W

PLs2 = [56mQ x 42 x 0.5] + [24 x 4A x 140ns x 20kHz] = 0.717W

Ff L EE IR Pg = 24V x 4mA = 0.096W

Protr =2 x (Pyst + PLsq + Pus2 + PLs2) + P =2 x (0.896 + 0 + 0.496 + 0.717) + 0.096 = 4.314W
7.1.3.3 ESEEEDHE

JAPHIREEDS Ta, #VHHE S (Pror) D¥c . HEATHRE (T)) 1TROIDIFHRINET,

Ty =Ta* (Pror * Reya)

JEDEC #i#& D 4 J& PCB Dia a2 5L #2508 ~DEHHT (Reya) (T, DDW /34— T 22.5°C/W,
PWP /Xy /r—3T 24.5°C/W T,

JEPHIRLEE 2N 25°C LR ET DL, DDW o — Y OB ERE IR O IO HE SN E T,
T, =25°C + (4.314W x 22.5°C/W) = 122.1°C (20)

FOREEICHE T HIZ1E, FET OF O T /A RS BRI AR FEMEE B L £,
7134 B—DT7S5 % DC E—4 —DERE)

DRV8952 D iz Iz #ife L €, BREN B 2 L9 28N TEET, H—D 7 7U41& DC E—Z—aW#+5
DRV8952 D[al#[X %, [4 7-7 \Z/RLET,
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nSLEEP
? 3 IN1
Lb IN2
CPL
“[ IN3 ]— 0.1 pF
IN4 CPH b— T
® » EN1
L» EN2 VCP
1 uF
® » EN3 M I o
EN4 hd
Controller — 001 pF —= Buk —*
MODE
ocrn - DRV8952  reno < &
< *—¢ IPROPI1
PGND2
Riprop! IPROPI2
IPROPI3 PGND3
- IPROPI4 PGND4 {>
—> VCC
VREF ouT1
- nFAULT OUT?2
10k ouT3
DvbD ouT4
1 uF
GND

7-7.DRV8952 [C LB B—0D TS5 f1& DC E—4 —DERS)

ZOFE—RTIE, BAOE D%, 2 DOF ¥RV % NIRRT D1, B/ 30nH~100nH DA X 74 A Fiid7
ZTARE—APYNETT, ZHUZED I T RV DORIEE (FERFAD PCB VAT UNRE) IZEDBAA T 718
B2, 2 DD H|F % R TOY 22— 2L —% 1T ET,

7.1.4 BE 5415 (TEC) DEEE)

BEM AR (TEC) 1INV F =R RITEWTEMEL X T, TEC OMidmZEENEIINSILSHE, DC B 8R0S
et WEENECET, BUT. TEC O R H2E BN %éhi‘?‘o ZHUSEY, TEC #FF i e MK
ARSI ET, DC ?é‘?fﬁﬁ?‘m 725&, EiR SRR e ET,

TEC M ANAD B E I T 5B 72 715X, PWM BRENZ L . j‘/kﬁ‘70)71*‘74’ Y AT NEEZ T, EY
BB LZEBZLETT, @*aﬁ/ﬁ“(ﬂﬂ*ﬂ&%\ﬂ@ﬁﬁ%j T DI H 70y  MRa Y %L T,
DRV8952 (% 2 > H 7V ZEREIL . fix K 5A DEFET 2 >® TEC Z R FMAEE TEXFET, N—T7 TV DT

ZAFFNBEE LT, e K 10A OFEFRT 1 2D TEC ZER#Ef ¢ 528 TEXET,

F72. DDW /v — D DRV8952 121X 5% DK E Z Rk 3 D E Hi i 71 (IPROPI) B2 T\ b7z, BAL—7
HIENR YT 2 DO Yo MEFIOAREL| 2D | EihE DI AR AR — 2 HE T4, DRV8952 KT A\
feshiz 2 >0 TEC OlEX %, X 7-8 (TRLET,
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nSLEEP CPL [
4 INx 0.1 pyF
4 CPH 4—,
» ENx
MODE VCP 1 1 F
ocPm " T .
= * T_ IPROPI1 0.01 yF L Bulk L
Controller | re IPROP2 PaND! L <L
PGND2
— PGND3
< ® T_ IPROPI3 PGND4 D L
Ripropi IPROPI4 D RV8952 ouT1
—* Vvce ouT2
» VREF
- nFAULT
ouT3
10 kQ
DVDD
OoUT4
1uF
GND

K 7-8.2 DM TEC DEXE)
JORERERT 1 D TEC ZBFETHRIEE XA, X 7-9 IT/RLET,

L L
ouT1 —’UU?S‘T ﬁ’ﬁ'{?@“— ouT3
C C

TEC

¢

L L
ouT2 — OO0 ———¢~000— ouT4
c c

|||—|
|||—|

& 7-9.1 DD TEC # KE K CEE)

o —Ric#Esisns- LC 741213, DRV8952 7i PWM H /1%, TEC Widmdik) >~ /L DC BIEICEHL £
I, EEIEE (I E 78 12k TEC OFmNELRD RN S 5720, V7 VEER/ME T 512137 v
EDRETY, e Ry 7 VETRIEL, e KEIRD 10% Rl 3524 HESELE9, TEC DR KRIRE AT, Vv 7 V&
AT 2L L, ROXTEHESNET,

AT = ATyax / (1 + N2) (21)
ZIZT AT IEBROREZE, ATyax 1 TEC 57— —MIGE#HEIN T A ATREZR B KDIREZ N 13Uy 7 ViR
EHOLTI, n 1% 0.1 Lo KREJILFET A

AT PWM B ORI, AT TRk E JOINROAZ 7B ar T oy OFEREOB O —R47 T
9, F72. PWM BN E WS, TEC OfivgdEE L BB ICHIH TX ., LC ar R —RhDOa A Bl C& 5 alFEM:
HLHVET,

2 Ra— 3R T4 NH DGR, 21 ITRLET,

H(w)=1/(1-(w/wy)+jw/Quw,) (22)
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ZIT,
wo = 1/V(LC)., 74L& DA E W ¥
TRY=TET

w=DRV8952 ™ A 11 PWM & %%

74 Z OIRE PRI TEE . PWM JE RIS 1 ML ROMEZ B L E3, ZOREDND, A 21 [ ZRD IS
FLTEET,

dB HA7d H=-40 log (fs/fo)
ZIZT. fy= 1/21’]’\/(LC)\ fs I AT] PWM AA T TR TT,

« L =10uH, C = 22uF 4. HRFE K HIE 10.7kHz T,

o ZOILESE 2&%&( . 100kHz D AA T 7 J& % T 39dB DOWFIAHY L ET,

« VM =24V 054, 39dB DL, TEC £ DOl ii7 o)y 7 /VEEDKEIHNK 270mV ThHhHZ LA EE
LEd,

o L7ZMo T, HHIA 1.5Q @ TEC FF DA . TEC Ziiinbd) 7 /VERIE 180mA 12720 F 7,

« DRV8952 D% K H /1B #E 5A TiZ. 180mA 1% 3.6% DYy 7 VBRI Y LET,

o ZhUzdv, 21 25 TEC FE Dl KILEZEHH) 0.13% KRS £,

TEC #FFzi T 2EIELEL DC Eift IS U T LC OEZ L £7, DRV8952 (I, ik 200kHz D AT PWM
JAB A Y AR —RL T ‘iT AT) PWM JE AR IR T DR G- 2672 AR ZB 07 A ADE K%
HEICEETDOLENDVET,

—¥ D TEC XR—RADWHIEFE VAT LA TIL, BtV —7%2AC5ZLNEE TT, DDW /v — ¢ DRV8952 11, 4+
H‘H@%?fﬁ“/’v‘/]\%ﬁ%@ﬁﬁﬁ‘fil\ ZOBREE FBICEE T, W ERIT—1X&K N —77V: //03 mu% R AR

RS, ZoE#HRIT IPROPI B CHRIATEET, vf7/rarbha—Fi3, IPROPI B OEEIZH ST
PWM T a—T AR BLOGRECEET, 2 oD TEC EERENTHEXT, RS THN—T T VD IPROPI |
HWIEEH LT H 7oV EREZAELET, 7282 0E, K 7-8 IR EIEEE TIE, IPROPI & IPROPI2 28 HWNIHE
fEsH, IPROPI3 & IPROPI4 & &7 EWNZEEF SN TOET, [} 7-9 1R TE512 1 D TEC DA% EREN 554
X, T TP IPROPI Bo % B MRS L ET,

52, DRV8952 (%, /MBEEY 7 7L A (VREF) 7 NARME L TEMKL T2 —a OR vy 7 R A U il
%éﬁ‘é;& I, W CEiZL 2L —hT&Ed, BNV —713F0% . H 7V BIRO T CTEHUET,

7.1.5 75> L X DC E—5 —DEE#H

DRV8952 |3, 3 #7731 A DC (BLDC) &—4#—DEkEhZH ] T&E9, DRV8952 Tid, BLDC E—4#— D))
W 3 FHZMNZICHIH CEES, 5T 5 EN B2/ 70 RIZH#R 4524 T, BLDC £ —&— DEi#E) 12
DRV8952 @ 4 SDO/—T7 7V DWT kT & —7 /L T&ET, BLDC £ —%—% i3 % DRV8952 D[]k
%, X 7-10 |2 RLET,
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nSLEEP CPL ]
IN1 0.1 uF
» IN2 CPH 4—,_
» N3
—> N4 ver [ M
» EN1 T 1 uF l
»| EN2 VM . .
» EN3 0.01 uF L Bulk L+
( |—> EN4 PGND1 ;g g
MODE PGND2
» OCPM PGND3
— 3 vee PGND4 D
»  VREF
Controller ; IPROP1
Resoe DRV8952
. IPROPI2 L
OUT1 000
RIF‘ROPI2
— L
* IPROPI3 ouT2
Ripropia
p— L
~  <«—{ |PROPH4 OuUT3 000
nFAULT
10 kQ ouT4 —
DVDD
1 uF
GND

& 7-10. DRV8952 |Z & % BLDC £—4 —DERH)

BLDC &—4—DERENZ M EER 3 DD N—77 Uyl EN1, EN2, EN3, IN1, IN2, IN3 ® 6 2D A J) Tl c&F
D

* EN1 2 Low OLt&, OUTT [INA AL E—F R0 NAPARBL O — AR FET OWNEAT 4 X A4 —K
BERNTENAINTRDET,

« EN1 78 High T IN1 2% Low @&, OUT1 I Low (ZBREIS L, m—H AR FET 28/ 2—7 /U220 ET,

« EN1 73 High T IN1 2% High ®&%, OUT1 1% High (ZBRENS L, ~NAH AR FET 234 2 —7 /W20 E1,

e OUT2 & OUT3 IZoWTHREEETT,

o EN4 27T R T 58, OUT4 2Kl T 4 —7 L TExET,

A O#% I, H/) 30nH~100nH DAL F I X AENTT 2T AN B — X2 T H50LERHVET, 21l
D, FrRNEDORIEL (T ADIEL & FENHD PCB L AT UNMNE) 128Dy 2— AL —%BhIE TEET,

DDW /v /r—T® IPROPI BT, £ —T7 7 UV O NAY AR FET 2N BRI Li-EREH I LET, &
KIEK B TO IPROPI H DR E L 5% T4,

lproPI = IHs * AprOPI

el (V|pRop|) % IPROPI B> CTA KT 5121, ML (R|pRop|) %jl\bf % IPROPI| V> %77 NI HEGE
THMLERSHVET, 2K EBREOT Il | T U4 a3 —4% (ADC) 21 LT, Rpropy #1081
TELCAMERENETEET,

Vipropi = IPROPI x Riprop
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DDWO0044E

PACKAGE OUTLINE
PowerPAD™ TSSOP - 1.2 mm max height
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NOTE 5

DETAIL A
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—
—
— i
—
—
—

— 44

4226764/A 05/2021

NOTES:

-y

per ASME Y14.5M.

exceed 0.15 mm per side.

(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 drawing is subject to change without notice.
. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

. Reference JEDEC registration MO-153.
. Features may differ or may not be present.
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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 %
! 1
Cr
* | v / 8]
Im . i SO
42X (0.635) III‘:D o i - IIIC‘:
% i °© l| & % _(T*?)
SYMM 1 45 '
e N o &
N o
% Lo & o % NOTE 9
(R0.05) TYP — 3 $
==1n —+
O i Ll I
(@02)TYP o |
VIA | | %
2 1 [ L___\|‘_____ 23
| T
METAL COVERE | |
BY SOLDERMASk 1 (11TYP) |
| (7.5) |
LAND PATTERN EXAMPLE
SCALE:6X
SOLDER MASK—, ETAL UNDER
%SEEJ%MASK‘\ /METAL OPENNG 1\ /_?SAOLDER MASK
— —
! I
JL 0.05 MAX »‘L 005 MIN
AROUND AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE
4226764/ 05/2021

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)

42X (0.635) j

22

METAL COVERED
BY SOLDER MASK

[
44X (0.4) T
=
==

E I —

(3.8)
BASED ON
0.125 THICK
STENCIL

S —

.
S

-=

(8)
BASED ON
0.125 THICK
STENCIL

L

| ¢

SOLDER PASTE EXAMPLE

e

——SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

¥
w

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

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.

Copyright © 2025 Texas Instruments Incorporated
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M4 F—=TELNRY —JLiER
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

OO OO0 OOO T

® ® ol B0 W

v
Reel | L
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 OO0 OO0 Sprocket Holes
|
T
Q1 : Q2
A4-—9--1 _
Q3 1 Q4 User Direction of Feed
[ .8
T
A
Pocket Quadrants
= PRobr— | A= | . Yy—i y—n A0 B0 KO P1 w Pin1 ®
TR HAS g% SR mam) (EWAmm) [ mm) | mm) | mm) | mm) | (mm) 2R
DRV8952PWPR HTSSOP PWP 28 2500 330.0 16.4 6.75 10.1 1.8 12 16 Q1
DRV8952DDWR HTSSOP DDW 44 2500 330.0 24.4 8.9 14.7 1.4 12 24 Q1
Copyright © 2025 Texas Instruments Incorporated BHH T 57— oo (:‘:E;fﬁw\’t)k‘/gﬁp wé\b@) g 53
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I

TeExAS
INSTRUMENTS
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TAPE AND REEL BOX DIMENSIONS

FR[A Rolr—DZAS Nor—Y[ ;{ SsPQ £ (mm) & (mm) FS (mm)
DRV8952PWPR HTSSOP PWP 28 2500 356.0 356.0 35.0
DRV8952DDWR HTSSOP DDW 44 2500 367.0 367.0 45.0
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 7-Nov-2025

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 ©)
@ ©)
DRV8952DDWR Active Production =~ HTSSOP (DDW) | 44 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 DRV8952
DRV8952DDWR.A Active Production =~ HTSSOP (DDW) | 44 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 DRV8952
DRV8952PWPR Active Production HTSSOP (PWP) | 28 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 DRV8952
DRV8952PWPR.A Active Production HTSSOP (PWP) | 28 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 DRV8952

@ 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 TI RoHS Statement for additional information and value definition.

) |ead 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 TlI'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. Tl 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 TI 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.
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 23-Jul-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
L |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
DRV8952DDWR HTSSOP| DDW 44 2500 330.0 24.4 8.9 14.7 1.4 12.0 | 240 Q1
DRV8952PWPR HTSSOP| PWP 28 2500 330.0 16.4 6.75 | 10.1 1.8 12.0 | 16.0 Q1

Pack Materials-Page 1



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 23-Jul-2025

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DRV8952DDWR HTSSOP DDW 44 2500 356.0 356.0 45.0
DRV8952PWPR HTSSOP PWP 28 2500 353.0 353.0 32.0

Pack Materials-Page 2



GENERIC PACKAGE VIEW
PWP 28 PowerPAD" TSSOP - 1.2 mm max height

4.4 x9.7,0.65 mm pitch SMALL OUTLINE PACKAGE

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

4224765/B
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PACKAGE OUTLINE
PowerPAD™ TSSOP - 1.2 mm max height

PWPO0028T

SMALL OUTLINE PACKAGE

6.6
@ g TYP
PIN 1 INDEX
AREA 26X
| 28 f
10— 1

— =

—] —

—] —

—] —

— — 2X
98 —] —
9.6 —] —

NOTE3 — —

—] —

—] —

—] —

—] —

14— == :i
15 0.30
g 45 28X 519

43 (& 010 [c]a[B]

SEE DETAIL A o
: [\ \ (0.15) TYP
2X 1.15 MAX
NOTE 5
14— —115 2X 0.2 MAX
—] — r NOTE 5
— I | —
— — f -
—] —
—] —
— — GAGE PLANE 1.2 MAX
6.61 —] —1
583 [— — ; """"""" +
— ———THERMAL —
— — PAD
o y A_J 0.75 L L0-15
—] — 0-8 0.50 0.05
—] — DETAIL A
—] — TYPICAL
) — —128
2.77
=207
4226687/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.

. This drawing is subject to change without notice.

. 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.

. Reference JEDEC registration MO-153.

. Features may differ or may not be present.

(G20 w N
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EXAMPLE BOARD LAYOUT
PWP0028T PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

(3.4)
NOTE 9
(2.77)
METAL COVERED
28X (1.5) S\((LMM f BY SOLDER MASK
# 1 i R L 77777 / 3
| I
28X (0.45 : 8 N o) 2
H@ : T ! {_@j‘sﬁs& DETAILS
i ; l |
(R0O.05) TYP % | f o| !
1 | |
& B E te o) @ (6.61)
26X (0.65)7 T !
? o ol !
SYMM ‘ 4) i ©.6)
i " M S e 824
o O —=-
SOLDER MASK | (L2 TP
1 ! .
DEFINED PAD (£ &= 1)
@0.2) e o d‘a o | C;j
| | =
W) o+ 4 o s
i o ] w i
‘ @2)TYP
Li (5.8) 4’1
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 8X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING‘\ SOLDER MASK\ fOPENING

EXPOSED METAL

4# 0.05 MAX # 0.05 MIN

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4226687/A 05/2021

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 SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.

:
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EXAMPLE STENCIL DESIGN
PWP0028T PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

@.77)
BASED ON
28X (1.5) 0.125 THICK METAL COVERED
STENCIL BY SOLDER MASK
o1 T

28x (045 [ | )

5
(R0.05) TYP

v
26X (0.65) EB

D2

(
- —— ——

T . 661
SYMM - BASED ON
7,7,,f,,7+ = 0.125 THICK
R STENCIL
e
|
|
: &) N
| |
|
i
I
L. ] |
|
wCIJ |~ =« 15
| L 4
‘ SYMM SEE TABLE FOR
! CE ‘ DIFFERENT OPENINGS

FOR OTHER STENCIL
(5.8) THICKNESSES

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 8X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 3.10 X 7.39
0.125 2.77 X 6.61 (SHOWN)
0.15 2.53 X 6.03
0.175 2.34 X 5.59

4226687/A 05/2021

NOTES: (continued)

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

INSTRUMENTS
www.ti.com




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
—: —
 — ?
—’
o
—-
—
—
—
14.1 E
13.9 2X
—
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
INSTRUMENTS
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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 _ |
) N T‘L O O 44

44X (0.4) ==

)
L
42X (0.635) j %

v v
v v
= - 5—
‘N
S S

4)
NOTE 9

9
9
<
5,
9}

9

9

<
—_

]

©@0.2) TYP
VIA

o
o
4+ -6—-0—8&—0 —O0- —©& —
o
o
S

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

4226764/A 05/2021

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.

i
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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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