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1 VCC fliraiy , AERZ A AL VM IR DI, M F#{Ik DRV8952 H (1 Lh - it . IXAE imy i e B A
RGBS I A A H . A 0.1 u F RS I8 VCC 3155 % = e

6.9 FiE B F5| A
TH RIS HEE T INX. ENx. MODE. OCPM #1 nSLEEP 3| I f4m NS5
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=

K 6-11. FHE P A 5]

6.10 R HLE%

XA e AR R IR R . AT ISR A IR A A R R A
6.10.1 VM X /&€ (UVLO)

i VM 5 T AT [ 22 UVLO BIE BT -

o HESSEEHATE I (A )
* nFAULT 5| A 3K 3 % fL T
o Hfi R SR

2 VM HERE S UVLO EJHRME R BLER | S RRHIR R IE R 1817 (( WEah4%1847 BB nFAULT 5111 ) .

W VM B R 2 e E AR (Rl 3.9V ) LR, IS5 i s sl ik | I8 225 nFAULT bR T4
HFH. i, 24 VM FZE K2 3.9V LRI, nFAULT 2> Fsh & .

6.10.2 VCP X /E#{& (CPUV)

J1e VCP 5| il B AT [ % CPUV HLJERLF :

o MSEEHATAH (S )

* nFAULT 7| 4% 3K B MK P

o HREGEFA RS

B VCP RIEZIESG |, 23K KR IE W 1217 ( Wkshetis 4T HBM nFAULT 5110 ) .
6.10.3 FHE ) |- L1 (POR)

T VCC 5| i oL JE AT i f %5 VCCuyo BIMELAE

o HRRBHITA R (A )
© AR

NFAULT 511 FoR#R# VCC UVLO, VCC KBS ST | HHLIRE) B P IE 21T«
6.10.4 i1 )i {R#* (OCP)

A4S MOSFET _L (54U, Fit I PR fl) HEL 8 308 3o A% e M A SR s oK PR A it it MOSFET H AT o A1 SR 2% R JAE PR A ) R 8
I tocp , WU I 2L i s o
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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
BRI RS |, EHLHIE T DDW 336 OCPM 511 E . OCPM 51 A F8Ek 1 2)) F i ALK 52 2847 9

o

* 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| HNBHm TR, 23l tretry BT H B2 H-E 2R 0G , #3406 B SR B IE W IE1T ( WEshis sy
HRB nFAULT 511 ) .

PWP 330044 S A8 A e, e nSLEEP & A7k e T i b i 58Ik & IE %1817 .
6.10.5 #5487 (OTSD)
B P R R ORTBRAEL (Torsp) , TS ARSI . 1R BT

o SEEHMHIATE MOSFET

*  nFAULT #{EREN MK T

o HMIESHIEEH

RO 240G, IENLHIE YT DDW 331 OCPM 5|1 B . OCPM 51 %t F8i 85 [ 51 =58 Bk 5 33647 2

.

« 4 OCPM 5| I HAR I | %8840 BA K S Thie | X Rk &5 T P 4 3t ) A PR A1 o 25 38 T
(Totsp ~ Thys_otsp) FTRIMELL TG | #FTEMIN nSLEEP &ALk s~ i i S E IE #1847 .

2 OCPM 51y 8 4 e PN, S5 B 22 P BRAB D8 2508 7 (Totsp — Thys orsp) MIRIIMELL R G |, %%
¥ B sh Pk 2 1EH 1847 .

KT PWP 3s%e | 7E45 R M 2R T I S BB PREI £ 1B (Totsp — Thvs_otsp) FTRIMEZ G | TEFCIT TS 5

2 HEHKRE E#IBIT.

6.10.6 nFAULT %}

nFAULT 5| B iR BN E3i 2 5V, 3.3V B{ 1.8V HLJFHL . 440 il 2 # st | nFAULT 5] B0 28 52 4
RS BHJG , WARRGE . 5T BV bz, nFAULT 51T idid — /> s p %4 2 DVDD 51, %FT 3.3V 8
1.8V _LHi , U2 — AN MR

Output
Es

& 6-12. nFAULT 3|4

nFAULT

6.10.7 B/ER/FILH
& 6-4. WIRFMILE
B 1 BRIk H # RIS 2 TRE
VM K JE (UVLO) VM < Vyvio nFAULT 5EH 5EH E=E DA VM > Vyyio
VCP Q_Uj—‘i (CPUV) VCP < VCPUV nFAULT g@}-H I'ﬁE I’T/E VCP > VCPUV
2R POR VCC < VCCyvio - 251 2 X002 VCC > VCCyvio
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R 6-4. WRFAIE (4R)

i %A RS H #F HHT 3R pok::e wE

lout > locp B -
. OCPM =0 ( DDW % , 15
=0(DDWH | nFAULT AR T T NSLEEP % fif bk
%)
lout > locp
N
1 (OCP ) . OCPM=1(DDW # | nFAULT 257 T T EEE R © treTry
%)
lout > locp Bits -
. PWP nFAULT oyi| Tk TAHE nSLEEP & f7 ik
= i .
TJ > TTSD , OCPM =0 nEAULT %lgﬁﬂ %”gﬂﬂ :[1'"5 %J\ﬁ .

( DDW %3 )

T,>Trsp , OCPM = 1 - ]
S (OTSD) 47 118D nFAULT 2P 4 T H2) 0 Ty < Torso

nSLEEP & A7 fiknh

( DDW #% ) THys_oTsD
Ta>Trsp ok o FI3h: Ty<Torsp -
PWP 2% nFAULT A A LA Thys_oTsb

6.11 B ThEetE =

6.11.1 FEHRHEZC (nSLEEP = 0)

24 nSLEEP 3| A HSER | %28k NS DhFEREAR A = . EREARAE R |, B2 AT N % MOSFET.
DVDD faJE#%. SPI flIH % . UAUfE nSLEEP 5| Jil_E ) R I 2 )5 it 25 tg gep TR, #8444 R HE N HE IR A
Ao R nSLEEP 5| AR A T |, iZasfh2 HshiB HEEIRAE S . DIIELN twake FEIZ )G, #8444 Be 4t X4
N2

6.11.2 T1EH

1E LU RS R R izt
* nSLEEP HN&HF

+ VM > UVLO

M‘zﬁﬁ??}:ﬂ tWAKE HT”@ZE ) %ﬁﬁﬁﬁ%%ﬂﬁﬁ?)\ﬁlﬁ?{ﬁ%o
6.11.3 nSLEEP E (/¥

BUF R IET nSLEEP & A7 Bk rf ik k. 120Kk 8 5% BE AL 20us & 40us 2 [8]. 405 nSLEEP 7£ 40us &
120us P[] Y OREREC T, WIS TE R |, (HE A nrRE2 el , a T REASCH , Wi R AR B AR o
1% AT K AN 52 M) H g 2 B A T RE B IR AS o

nSLEEP

20 ys 40 ps 120 ps
T T T
| | |
| Allfauls cleared, | '
aults cleared, ! . | Device shuts down (goes into sleep mode,
'u_device stays active_w_l All faults cleared, device may or may not s.hutdown—b«—I faults cleared by default) —>
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
& 6-13. nSLEEP & Akt
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6.11.4 ZJa5FECIL 6
R T Thigete =l
+ 6-5. THRgE AL &

At g H # DVDD &% MR B

BEIR R asv<vm<ssy | NSLEEPSIH= A5 45 2 S

L asv<vM<ssy | NSLEER = L e L LfF
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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

71 MRGE
DRV8952 1] i T UKAl LA R KRB H %k -

fRrIE VU AR 2R 471 2,

— AP EL

AN R B AL

— AN =M IE 5% % ) TE Rl B HL ML
— A= MK E P H L (PMSM)
— B AR A HI 88 (TEC)

7.1.1 B5RL & 5 #

DRV8952 ] [ B 5 PUAMRL S 1. xf TR 5k , IPROPI 5] 4 th A B A= & (% DDW 33 ) ; Jf
HAE i £ d VREF 51 BRI REFER lrp B

S F AN MR S — , DRV8952 R RS i) IN A1 EN 5] jHl. AT X T4 205t B A ) PGND 5 .
7.1.1.1 BBRE RSN A JL A B
7-1 JB7x T DRV8952 Ik 5 T4 Hh 4 45 1 TR 35

» SLEEP CPL
) o1
; ceH |1
ENx
» MODE vep L VlM
. » OCPM VM T _T_ J_+
< ® IPROPIx PGND1 —D 0.01 pF Bulk
CO ntr0| Ie r RIPROPIé PGND2 —[> ;g ;g
— PGND3  —
PGND4 [—1>
1 DRV8952 )
» VREF OUT1
< nFAULT outz —I"L an—
10 kQ ouT3 _[MEI_A/\/\,—‘
DVDD ouT4 —[MUI—'\/W—
1 uF
GND =

& 7-1. {#F] DRV8952 IRZIBLE L

7.1.1.2 #itE

UL IR 4 HH LR AN D) ZR AR FE R S AEAR KA BE R T PCB Bt AN RGUIRGL . AR AL T — L8 f T iH Sax ot
EHRETER.

24 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: DRV8952
English Data Sheet: SLOSES83


https://www.ti.com.cn/product/cn/drv8952?qgpn=drv8952
https://www.ti.com.cn/cn/lit/pdf/ZHCSN93
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN93A&partnum=DRV8952
https://www.ti.com.cn/product/cn/drv8952?qgpn=drv8952
https://www.ti.com/lit/pdf/SLOSE83

13 TEXAS
INSTRUMENTS DRV8952
www.ti.com.cn ZHCSN93A - MARCH 2023 - REVISED JANUARY 2025

UL (1 S DR AE U = A R B 4. EAT/2 % MOSFET Rpg(on) ( il ) 48, T% MOSFET G4 #E
FIFRAS YR R . R HAM R — R R T B IE AN T R FE | (HE X =AN TR ERFML , X H AR
FRIBHEHALIE.
7.1.1.2.1 BE@GFEE
B S DR AR FE R T R
Pug = Pus + PLs = [Rpson) * 1L 2 + [((2 % Vp % tp) + (VM x tgg)) X I % fpyyu]
He,
* Rpsoon) = A FET HI S @ HERE
- X+ DRV8952 , 25°C I} [ F¥{HIE % Ky 56m Q
¢ fPWM = PWM JF A%
* VM = IxFh2s I &
* ||_ = ﬁl%@%/)ﬁ
* D=PWM %L (AF 0F120E)
o tre = HH R BT B TE]

- %T DRV8952 , DDW #f35(¢) I FF/ T [ a] A 70ns B 140ns ; PWP 3593 1) /R FEIHE 9 140ns.
* Vp =FET & & IE R mE B &
- %IT DRV8952 , Zft N 1V
o tp = FEIX A
- X}T DRV8952 , %fH A 300ns
At , DRV8952 [ M I RIFEN -
Pror=n x Pyg + Pq
Hr n 2RI RHENECE | Pq RS TIRFE.
TEARGI T, BRAEVE -

o FTA UM EAE T O

« VM=24V

« IL=3A

o IREEIEE (Ta) = 25°C

* trp= 140ns

o N PWM 4% = 20kHz

2 VCC 7l R 2 AN RN |, SR HRCN 4mA | Rk Pg N (24V x 4mA) = 96mW.
Pug = [56mQ x 32] + [((2 x 1V x 300ns) + (24V x 140ns)) x 3A x 20kHz] = 0.742W
Pror = (4 x 0.742) + 0.096 = 3.062W

7.1.1.2.2 Z8HE

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

TE7F 4 JEDEC #rifefr) PCB 1, DDW 251 4E R IEH 0 jo A 22.5°C/W , PWP #2351 45 B A ABH A
24.5°C/W.

[EE | DDW SRR 5 — S -
Ty=Ta+ (Pror * 0 4a) =25+ (3.062 x 22.5) = 93.9°C
PWP B3R 35— M 5118 -

Ty=Ta+ (Pror * 0 4a) =25+ (3.062 x 24.5) = 100 °C
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IR EAER T SO 1S S IR AR 2 s B S PR LT FET il s B AR 2
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7.1.1.3 M HERE R A
M EZINHAZE - OUT1. OUT2. OUT3. OUT4. IPROPI1

B 7-2. RN BRI AN 73R

M EF AL : OUT1. IOUT1. IN1. IPROPI1

B 7-3. ifid IPROPI iy i BEAT B Vi i 55
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7.1.2 sy Hl

DRV8952 n] i H] PWM #y A\ 2 IRB— AP Al
7.1.2.1 S HEIREhAS L7 N
PLUR R 2 B R 7 RSPk ALY DRV8952.

»| nSLEEP CPL —_|
4 » INX 0.1 yF
4 CPH |——T
»  ENx
o wope L e P
» ocPM - .
VM .
< * T_ IPROPI1 0.01 pF—T—BulkJ—"
Riprop! IPROPI2 PGND1 ;g ;g
Controller
— PGND2
< * L IPROPI3
PGND3
RIF’ROPI IPROP|4 D RV8952
i PGND4 D
—» VCC OouT1 7 Stepper
» VREF +% Motor
< nFAULT out2
1 uF
GND

& 7-4. {#F] DRV8952 Ixzh534 sl

WEEER (Ips) ZEMAT—S4 M KA. ZEEIRT VREF H LKA IPROPI 5| 12 42 21 4 Ho i) H BH 2%
( 4T DDW $%5 ) 8t Ky 2% ( %HF PWP &3 ) . VREF 5|l L o ¥ri i KHE A 3.3V. DVDD o] [ Filid
FPH 2> 25 $2 4 VREF.

#iE
lps FEVRIL A ZUEE T HE0 5, PARES AL, VM 2 BALHEIERE | R RN -,

VM (V)

| A
rs (A) < R (©) + 2 x Rpgon) (2) (5)

R H bR U, W RIS S e Re o DR AL AT BASCRY H ARG
X PT BEALERE (v). BOPREZN (ny) ATENLE DA (0 gep) » 12U0F 2 Wi E M A BIL KPR

v (rpm) x 360 (°/rot)
step (°/ step) xn,, (steps/microstep) x 60 (s/min) 6)

fstep (steps/s) = 5

0 step HUMELE T 20t MM 2 h Bl BN T HUpL |

Pi% fotep $2ME T DRVB952 LA NI . FEIT |, 1/ step = totepe /7F230 7 7n T 120rpm H AR FEFI 1/2
BRI
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120 rpm x 3§0°/rot _ _ 800Hz
1.8°/step x1/ 2 steps / microstep x 60 s/ min )

Fstep (steps/s) =

IN1 |

v

IN2

IN3

IN4

v

Forward

IOUT12

Reverse

N

Forward

!
|
|
T
| I—
|
|
|

louTas

B 7-5. =7 112 BHEEAT

%I DDW #1235 | F5F N T [F— H #71 IPROPI fi & #HAE—#Z. IPROPIM1 fl IPROPI2 4 1E— Ll |, RIRTE
IR BN E LI (G ) AN E e D AR LR B A (FERETE OUT R OUT2 ZIH) ) IHR. [FFE , &
FE—2 [ IPROPI3 I IPROPI4 ¥ AREK L E B . 4H A IPROPI 5 HIERAE—eh , B RCRM s 5
WON 424 u AJA. NN BN A IPROPI 5] JHIZE 422 1) Ha BH 28

7.1.2.2 hRBFEHE
DL AR B R B R A 24V, AR A 5A , BT T 4K AN 140ns |, %\ PWM #iZ >y 30kHz.
SIPRBFE R = T EE L - FIEHEE (Pconp)s JFRAFE (Pow) Al A LI AE S BUN TR IFE (Pg)-

S (Poonp) BT AL ITHLHE (Irws) BA RS0 (Rosionry) FMED (Rosionyy) (1S5 HLIL ( 1 i )
Jitest 8.

|
|
|
Reversei
1
|
|

Pconp = 2 X (Irms)? X (Ros(onm) + Rps(on)) (8)
7.2 R E T R 9 A B oR B L N ) Sl AR .
Pconp = 2 % (Irms)? * (Rpsonn) * Rosiony) =2  (BA/V2)? x (0.112Q) = 2.8W 9)

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 H MRE_LTH I RIANT R 18] 3 AT S s T 5 A Wiy e 10 A5 FE 11 B

Psw_rise = 0.5 x Vyy % Irms * trr % fpywm (10)
Psw_raLL = 0.5 x Vyy % Irms * trr * fpywm (11)

FARR A RN SFSEUE |, WA H BFA R AR T
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Psw_rise = 0.5 x 24V x (5A/ ¥ 2) x (140ns) x 30kHz = 0.178W (12)
Psw_raLL = 0.5 x 24V x (5A/ ¥ 2) x (100ns) x 30kHz = 0.178W (13)

e B0t AL IK ) 28 1) B R FE (Psw) B, BX_E A ] FF R 7k (Psw Risg) R B R ] R S 45 6 (Psw_FaLL)
Z IR AE

PSW =2X (PSW_RISE + PSW_FALL) =2X (0178W + 0178W) =0.712W (14)

#E
Bt L TH R BEE) (tre) T AR IR L IR AT AR AR AR 1

2 VCC 5| ERE E AN E RS | B A B IEE A 4mA. BT BRI FE A0 5928 BRI B D R R R A R
TR

Pq =Vum X lvm (15)
ARNMBAE | WA R J7 ooH 5 F S Th 340
Pq = 24V x 4mA = 0.096W (16)
Bk

TR RS DR BURE TR 2 PSR TARHBIR (lyw) , I (EECR T RIS LIS S SR8 P A

EINEBFE (Prot) /& FEHUFE. FF OGRS T RBHEZA |, W 17 Fis.
Pror = Pconp + Psw + Pq = 2.8W + 0.712W + 0.096W = 3.608W (17)
7.1.2.3 GiRMAH
R CHABRE Ta MBS IR (ProT) , WZE (Ty) MtHE AN
Ty=Ta+ (Pror XxRoya)

E—ANF54 JEDEC briER) 4 J2 PCB H , K DDW Ff 25 1) i 45 £ IR HBH (R ya) N 22.5°C/W , 1K PWP
FHEEE A 24.5°C/W.

R 2 25°C |, ISR DDW 36t g i vk 5507 X F -

T, = 25°C + (3.608W x 22.5 °C/W) = 106.2 °C (18)

PWP 2 i 4585 5 2R F -

T, =25°C + (3.608W x 24.5 °C/W) = 113.4 °C (19)
W HER T ZAE | B R TARR M Fs B 28 453556 FET SE B R 52 m
7.1.3 B E M E IR HEHL

DRV8952 1] H T IR Al FEAN B A Tl BT AL o
7.1.3.1 HRIE RS 3 4 7 N7
T R R R T RSN R B LR DRVE952,
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& 7-6. 1§/ DRV8952 IRz BN A il B ¥ Al
PLF BAE R T ey 45 410G Il LR FL

R 7-1. FRIER BN F/ER

» nSLEEP cPL
4 » INx ——l— 0.1 yF
4 o ENx CcPH b— T
» MODE ver
"o VM —— °
. T_ IPROPI1 0.01 uF —— Bulk
Ripropi IPROPI2 PGND1 g
Controller et s
e—e—| IPROPI3
Ripropt L IPROPI4 D RV8952 PGND3 {>
PGND4
e ouT1
» VREF
nFAULT ors
10 kO ora
-
1wk ouT4
E GND

ek EN1 EN2 IN1 IN2 OUT1 ouT2
1EB 1 1 1 PWM H H/L
6 1 1 PWM 1 HIL H
izl 1 1 1 1 H H
il Zh* 1 1 0 0 L e
AT 0 X X X 4 X
W X 0 X X X z
&1

*DDW 2 1) IPROPI 5| JHITE 1X S8 2644 R Tk dn i EL ] i

7.1.3.2 R FE
T B S M EIE R IIEER H AF , B4 FET MShR BT ME ST -

* Pus1=Roson) * I 2

* Ps1=0

* Pus2=[Roson) X IL 2% (1 - D)] +[2 % Vp X I tp X fpyyu]
* Pus2 = [Ros(on) * I 2 * D] + [VM x I x trg X fpyyy]

XA SR A R I TR B, AERAMFE A, 0% HS1 5 HS2 AT LS1 5 LS2 Hik.

£ B2 & # U ME
* VM=24V
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I =4A

* Rps(on) = 56mQ
- D=05

* Vp=1V

* tp=300ns

* trp= 140ns

° fPWM = 20kHz

A FET s ke 4% L R AT

PHs1 = 56mQ x 42 = 0.896W

Ps1=0

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

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

FHAS LA EE P = 24V x 4mA = 0.096W

Pror =2 x (Pyg1 + PLs1 + Pus2 + Prs2) + Pq =2 x (0.896 + 0 + 0.496 + 0.717) + 0.096 = 4.314W
7.1.3.3 &RMAHE

W0 SR AR BHRE Ta ALEINHAFE (Pror) , MEHE (T)) MitHE AN -

Ty=Ta* (Pror xR a)

fE—ANF5 4 JEDEC brifER) 4 JZ2 PCB H , K] DDW 25 ) i 45 £ IR HBH (R ya) N 22.5°C/W , 1K PWP
FHEEE A 24.5°C/W.

B EEIEE N 25°C , NISE A DDW S 3t g5 i it B o7 RanF -
T, =25°C + (4.314W x 22.5 °C/W) = 122.1 °C (20)
N T EHESIT A AZAE |, NS FET S w5 2845 I8 AR e .
7.1.3.4 IRFH BBAE BB B
¥ DRV8952 Kt J- B Mt NIk sh . & 7-7 B2n T DRV8952 Xzl sANE Il By A AL A R BRI .
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nSLEEP
* IN1
L» IN2
CPL
“[ IN3 ]— 0.1 pF
IN4 CPH b— T
e—» EN1
L» EN2 VeP T
1 uF
® »> EN3 M 2 °
Lol Eng ¢
Controller 001 4F = Bk ==
MODE ;g
ocrn - DRV8952  reno <
- *—s IPROPI1
PGND2
Ripropl IPROPI2
IPROPI3 PGND3
- IPROPI4 PGND4 N
—» vce
VREF OouUT1
- nFAULT ouT2
10k ouT3
VDD ouT4
1 uF
GND

&l 7-7. & F DRV8952 JX3) 8~ Rl EL it s Al

MR, 2K AN IS A — i 28T, St 51 S 20 752 30nH & 100nH ) H el gk S ARG Bk . IXKH
BhF B ik T IR BCEIE AT (B4, AXFRE PCB fi A A 2k4s ) SR 5<% 25 18] 5 /N FE BRIl I8 22 8] & B AT AT
dr 5.

7.1.4 Izj# 4415 (TEC)

LA I8 (TEC) [ TAR R B ZINE M RN . 47E TEC Mismin sl |, ERERRAEShmEsLt , S8R
%o HhEM TEC BI— ML R 7 —M , IXS7E TEC Jofh Lrsa4 <87 A “A7 M. S ER BRI, j#H
A 2> B 4

WHIRZ TEC (KRR —Fh s W72, {8 H PWM BX5h 38 i b2 S5 Al S b o5 25 LR B8 P2 s . sl
YR AT I GFIAED |, S A H MRiR 4. DRV8952 T LLIREN AN H #F , M LAk 5A [t H It 0 ) DK
A TEC. B0 LUK — Xt HBRE—#2 , M BRE HIAR = IE 10A F 34 TEC.

KH DDW #}2511) DRV8952 it H A K E A 5% I H AN H (IPROPI) , J& 7 75 FIFA 4% il 35 4 A 4 FH AN S8
TR EFERS |, M E T YRGB AR, & 7-8 Bs T i E DRV8E952 IRFN 2 KIS TEC MR K.,
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nSLEEP CPL ]
4 INx 0.1 pyF
4 CPH 4—,
» ENx
MODE VCP 1 1 uF
OCPM WM | o
= * T_ IPROPI1 0.01 yF L Bulk L
Controller | rews IPROP2 PGND: <L L
PGND2
— PGND3
< ® T_ IPROPI3 PGND4 D L
Ripropi IPROPI4 D RV8952 ouT1
—* Vvce 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. fEAE EHEBES—A TEC

EREE T R LC SR ATR DRV8952 ) PWM i th e #i oy TEC Wi RS HLift L g o 7 206 A I A K
ST REN/INELBCRIL , ORI PGEBEAE (Flan, Jrddf ) 4k TEC W73 . @R KSR TN T i K LY
10%. TEC ¥ )i Kl Z2 % SO R 3G g/, Hat 5 A (T

AT = ATyad(1 +N2) (21)
Hop, AT RSEBRRZ , ATyax & TEC iR 4R & MR KRl 2 , N RS0 MK R Z LR, N A
KT 0.1,

WEAAN PWM BRI | 75 EAETT AR AE S 68 A B0/ 0 F R A 2 2 22 [ HEAT B o i PWM IR B WRR
TEC Py ) HL 5 52 B4 4211, JFH LC Joft 1Al BRI

i e A A% i e Hcn AR 21 B

H({o)=1/(1 - (0/wg)?+jw/Qawg) (22)
N qj 3
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wo=1/v(LC) , JEIE SRR

Q = i A3

» = DRV8952 i\ PWM #ji 2

IR D L PWM ARZAE — /R IR 3 IR . ARFE IR, JrRE R 21 T BRI A6
H ( B dB NELAL ) = - 40 log (fs/fo)

Hep fo=1/2n V(LC), fs ZHIA PWM JF&41%

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

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

XHF VM = 24 V 50, 39dB bk TEC o4 w5 i 20 i R4 KA A 270 mV.
Rt , FTHEAN 1.5Q 1 TEC Joff |, 4 TEC HIZUE B UK A 180 mA.

7£ DRV8952 [f] 5A # Kt IR K , 180mA Xf N.T 3.6% IS HiiAt -

R4 21, XK S TEC o ri KR 2 PR 0.13 %.

FE A H Y5 R AR 2 TEC JoiR B % LC 4. DRV8952 7 #F&ik 200kHz i N PWM il . 7EiE+¢
N PWM SR 2|, W UTAN% & B AT 45 8 IR R I Th R ke

MEHASIE T TEC WA AAH KRG, LB A S BERA B IER E2. KA DDW #3f DRV8952 L7 4Nk i
DU L PEL A B AT SR — oo IR Y B T I AR R R L %45 BT i@ IPROPI 5] I3RS . flda il
2] URYE IPROPI 5] ARG IR R % PWM (525t . BRSNS TEC I, KX B2 451K IPROPI 5| JHliE B (E—
o, BIATE H M. Bl , £ 7-8 TR pJEELE Y, IPROPI1 F1 IPROPI2 &7 —jfc , IPROPI3 FlI
IPROPI4 i H/E—2. W&l 7-9 Fras , (NIKE—> TEC B , ¥ i IPROPI 5| G HA/E—it .

S5t , DRVBOS2 T LU 48 FFHR (641 L R EEHE (VREF) il 45 s R I 20, MATITE 14 B HL . 24
JG , HREEAE H AR ( Ak ) W&

7.1.5 X3 LM E AL

DRV8952 i 1] [ T IR zh = AH LR Bt (BLDC) HiHl. DRV8952 7 £ixt Kzl BLDC HL ML 75 () = AMHAL AT A 57
2l SEADRARRIN EN SR , rIAESRZ) BLDC FALIN 2L DRV8952 [{ I A~-tfr i ff)— A4~ [ 7-10 J@o 1
DRV8952 Iz BLDC HEHLIKI HEE .,

Copyright © 2025 Texas Instruments Incorporated TR 15 35

Product Folder Links: DRV8952
English Data Sheet: SLOSES83


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/drv8952?qgpn=drv8952
https://www.ti.com.cn/cn/lit/pdf/ZHCSN93
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN93A&partnum=DRV8952
https://www.ti.com.cn/product/cn/drv8952?qgpn=drv8952
https://www.ti.com/lit/pdf/SLOSE83

13 TEXAS

DRV8952 INSTRUMENTS
ZHCSN93A - MARCH 2023 - REVISED JANUARY 2025 www.ti.com.cn
nSLEEP CPL ]
IN1 0.1 uF
» IN2 CPH 4—,_
» N3
—>» IN4 vep [ VM
» EN1 T 1 uF l
»| EN2 VM 14 .
» 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. f#F] DRV8952 Iz BLDC Hi#l

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.

DAZALE S 5| B S #2220 30nH 3 100nH 7 FE RSB ER SRR BR . XK A BB 18 | T s & (8] AN L RS ( Bl
T2k KRR PCB fii A 2645 ) i AT o 2

DDW #4& 1) IPROPI 5| il i i R S A AP m ] FET M FECOER . f o RUE IR T 1) IPROPI i
KA 5%

Ipropi = IHs * AiproPI

RLKE &R A4S IPROPI 5] #2 2 — M i A FL &% (Ripropr) » AT ZE IPROPI 5] 7 A2 — AN Ho 451 F
(Vipropr)o IXFERI W] HIFR R E 4 2% (ADC) K 53 ALY Ripropy FELBE &5 799 S ) s B0 AT 0

Vipropi = IPROPI x Riprop

A0 SRR AL A DA EE A S e 0 R B T PWP B3¢, ATLIAE PGND 51 IR 22 et 2 W) J5CE Ah ks il r P . AR
A FEL BEL 4 i ) [ P A BB I 300mV
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7.2 ERYRAH SRR

DRV8952 H[{£ 4.5V % 55V i A\ LK HEIE (VM) JE BN IEH TAE. ©415 i DRV8I52 ) VM 5l ik & — A 4
SEHJEN VM ) 0.01uF FEHEZESS. A, VM EZJUIE — A KE B AR .

7.21 AZEBHBE

Ml AENRTRKABERRERAR TN —TEER K. FHEZHREEEFET LG MM, (HET 2N
T AR EE R ST

iR R AR ER AT 2 MR | A

ARG B R

FEL Y05 167 25 R R HL U7 (1) R

HaL B RN 28 5 2 18] AR 2 2 LI /N

A5 1 H R S0

FL YR 28 48 22 [ £ HL JEoRE B A1) LU PR A R AR AR R . SRR R A R R, AR GURE DAL AR AL K 5 20 L i
AR B R AR AR AR A AR, B R ORRRARE O HL AT AP SR SO A

Hn Rl w2t M BUE |, R EHHT RGEHM ORI E K/NE H IR R R A,
KRB A I AUE F R N e T AR, DASEAE FELML IR RS A% 3 e R I SR (A

Parasitic Wire

Inductance
Power Supply ¢ Motor Drive System

RS i

<+> I i Motor
— N Driver
; A
GND

Local IC Bypass
\ Bulk Capacitor Capacitor

Copyright © 2016, Texas Instruments Incorporated

B 7-11. H AR IR R SR BB

7.2.2 )

DRV8952 N FHANiEHEZE VM 5| R HEIFEHE.

o VM 5| AR A R

o N EBAE 2 R AMIC R AR L FL R AR AL 5V Y (DVDD). AEEUCKs DVDD 51 VE &M e K £ L5

o X}T DDW F&: | nlB MRS IR IERE S VCC 51, T AW E st . NAESELT VCC 5] AL &
0.1uF R 2228 | MIEBRS IR SR e 2 H )k .

o AN EIHIAR R B T A L R B, % R T AN A A S A N B AT A

7.3 fiJ=
7.3.1 H

- WEAEFER A 0.01uF ELATE MR VM IR ESR Mo s s 25 5046 VM 31 1155 B 5 PGND 311, 1%
HUA AR AT AE ST VM SR | 33t 0 1 A 2 SR T T 5 3 PGND 5 ez,
o REFEFIAUE FE A VM IR A 2 VM 5155 B 5 PGND . 12248 1 1T LU i i 7 28,
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« LZIFE CPL Al CPH Bl (85 8 — Mk ESR W& s, @ — AN AME A 0.1uF . U E A VM
(7R 28 . s A R AT RS 5| B E

«  DAZRAE VM Al VCP 5] il [A] i B — MK ESR P g B 8. ER U — N AAME N 1uF . FlEHIEN 16V 1)
A KA R T RESEIT 5] s E .

« fHAK ESR M'&E %K DVDD 5| |55 i, BiE A — B BEAN 1uF. FUEHEN 6.3V HIHEE
oo KUt SR R AR AT RESE I 5] R .

o XFT DDW #2% | f# HI% ESR P& A 2% VCC Sl ss g B4t . BUEH— AN 0.1uF . HiE s
N 6.3V [MTHLZE RS . Kl 57 i e 2 A R AT RE ST 5| I E

o HH WZIUEE G LY 1 IHURT 25 R H R B8 2 A A LK

o BRRVEIS L E R R SR
- BN R G0 R T AN K RO ] B B — P TR . 5T T W] E PCB 2 K.
- AT RATRE R/ NHPTA HLER | 7EE Il LR 2R JE e I 2 AT, B 5] AR 2 R T RE A HL 9
- FUE F 2 AN ALK PR T
- REFBABMABERZERE (JUHZE PCBJKE ) , Ml iah.
- R E BRI B B AN Y SR T T AT Bl T BT PR AR

7.3.2 PCB #HEI##E

EWAE FR-4 B AN AEARL , JRAETUR AR Z R M 20z (70 wm) 87, MR THAPERE I 850 EMI 44 (
T PCB i £k HUBEAIK ) -

7.3.3 HAERFT

B AT AL 2R AR SR IRAR , TR TG RE . BAE AL AE PCB AR R AF , AR BtEE R h 45 &
MTha. ARELHMEL , ST 7.3.1.
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8 HERAIEEEM
8.1 DDW 3%

B ROERUWIE PCB FAR R AT , MR R R I EM TR, GXREZHAEE | iES R 7.3.1,
8.1.1 #itEs

Hn A € A BB R o o LB T LU M ORA) 83 80 (G S A RE . AN, SEBr R GEVEBE AT RELL BLETE
GFECEZE , BAREOUIOLT PCB R & Mgk i FLACE UL HCRIR A [ A AR T AR . S50 28 SRS Ry 5E R IAL AR I (]
KEW M IFERANERE . AT T QT v RS M A5 B 2 F

AT B A TR LA )
HTSSOP ( DDW #f3 )

« 2JZPCB ( R~} 114.3mm x 76.2mm x 1.6mm ) , ¥xifE FR4 , 10z ( 35mm 4iJ5/F ) 5k 20z /5% . B 1L
IAFAE T BVEEE T 7 (13 x 5 BR#GEFLEES) | 1.9mm [8)#E | 0.2mm E4% , 0.025mm 485 )2 ) -
- T2 : HTSSOP &34 R~F R P siA s . TR B H X0 5 A A
- K BRI RS AR I EURRE S S 7 I FLIEA T R R ) T A T A R T AR A

* 4 2 PCB (R~} 114.3mm x 76.2mm x 1.6mm ) , #rifE FR4. #MUFIHEA 1oz ( 35mm 4 JE A ) 8¢ 20z
EHERE . NP IHRFFAE 10ze BT FLAAAAE THORER T (13 x 5 BRI FLEEF | 1.9mm [AJEE |
0.2mm 1% , 0.025mm 482 ) -
- T2 : HTSSOP 2 JXSF AV~ Th sHAas o T002 4 T ARAE AU A BT A [
- FEJZE 1 : GND PGS fLAGE R B O E A . b S T 1) TR RS TO0 3 T R 1 R A T AR Ak
- AR 2 ISP, JCARERE . PR T %) T AR 0T A T AR AR AR A
- JKJZE ¢ E5 Rk B TR P GND P AL AT OB . R E BRI 1A R 5 T2 7 4 XA

I,

8-1 &7 I DDW SR HRHU B ASOR B . 3% 8-1 SR BRI 07 B A T AN R ARURT

& 8-1. DDW PCB X i 2
% 8-1. DDW #H3EH R~} A

HATE (cm?) RoF A (mm)
2 19.79
4 26.07
8 34.63
16 46.54
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% 8-1. DDW HHEHR~ A (42)

R (cm?) R~ A (mm)
32 63.25

8.1.1.1 RESHHERE

“Fadks” AR EIRS) B AEIR K — B TR Y LAE R ) RMS HLIR TAE . A0 FIEERT Roga M Vg (4EH
BEBURAEZ AL ) aofir e PCB SR TIAR . 7 4 J5 EEAN R B0mAe 4k . AmAGE . R H0ME . T IR |, R ga
W g Uk, ] PCB Aii Ja i #A I A o .

65

— 4 layer, 2 0z
60 —— 4 layer, 1 0z

\
—— 2layer, 2 0z
—— 2 layer, 10z
55
50

o N\

$ N
Z N-
30 \\ I —
25 ~— I
15
0 3 6 9 12 15 18 21 24 27 30 33
Copper Area (cm?)
K| 8-2. DDW %, PCB 4 ZEIFEHFH SHHEAAIKRR
4
—— 4 layer, 2 0z
~d —— 4 layer, 1 0z
—— 2layer, 2 0z
3.75 —— 2layer, 10z
3.5
3 —_—
g 325
§
N T/
2.75
25
0 3 6 9 12 15 18 21 24 27 30 33
Copper Area (cm?)
K] 8-3. DDW #3. 45 ZE G ES B S FEIRAKR R
8.1.1.2 BRAHERE
X 28 V] B i@ AN A B AS IR 2% AF |, FECK R BN msh. X% nT ge s
RS ARSIV IR
o HHUH 2 — 10 R YR B s e i L A R e AR A T R AR A
o JEA PR AR IE] N 9 AL BB 2R R R L | SRS AR H .
40 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: DRV8952
English Data Sheet: SLOSES83


https://www.ti.com.cn/product/cn/drv8952?qgpn=drv8952
https://www.ti.com.cn/cn/lit/pdf/ZHCSN93
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN93A&partnum=DRV8952
https://www.ti.com.cn/product/cn/drv8952?qgpn=drv8952
https://www.ti.com/lit/pdf/SLOSE83

13 TEXAS
INSTRUMENTS DRV8952
www.ti.com.cn ZHCSN93A - MARCH 2023 - REVISED JANUARY 2025

XIS AL | i T ISR L A | YR R 1R R A R 53 — A (EBRSTEBLR , 24
LKL Z, jp FREE SHBAPER . A IR T DDW (9 1oz I 202 817 B BLL. ixcst
], LK AT S O R . %0 T SRR AOURAIT I | 28 ROBIY RO RIS T T AR . X8
KRB , HL B U A LT P R OB 5 B e 6 7 B BB B R D 00, 528
FIARX SEHBLIA R A 7T LK P IR &S

50

—— 2 layer, 8 cm?
30 | — 4 layer, 8 cm22 s :/
— 2layer, 16 cm | A —
201 4 layer, 16 cm? /éﬁf:’__
—— 2layer, 32 cm? B = 1
10| — 4 layer, 32 cm? | =
=
h
5 s
2 3 A
Q
~ 2
o
N //
1 P
0.7 ~
0.5 A1
//
0.3 % A
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)
& 8-4. 10z 4iA7i R ff) DDW 345 ZIBERFEBT
50
— 2 layer, 8 cm? ]
30 | — 4 layer, 8 cm? T —
20| — 2laver, 16 cmz - L
—— 4 layer, 16 cm LA A —1
—— 2 layer, 32 cm? /2;7::,—’/
10| — 4 layer, 32 cm? |
7 i —
5 /,a’
B 3 =~
Q
3 2 7]
N
1 P
0.7 ~
|
0.5 L
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)
[ 8-5. 20z 4iA7i J& ] DDW 3545 EIRBEHFHHT
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9 BRAFF SRS

TIRMEKERF AT E. FEAH T T EEEAERE . A ARSI & o 5 2 ) T B A4
9.1 HHIS 3R

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

9.2 WO 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.
9.3 IR
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
9.4 Fbr
TI E2E™ is a trademark of Texas Instruments.
B rEAs Y 2% B TR E = .
9.5 FHEN B
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 -

9.6 RiFR

TI RiEE AARERGIH MR TARE. & R4S A g .

10 BT Ji e 3k

T o DARTRRCAS B DURS AT B8 5 24 117 RRAS (1) RS AN [H]
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PACKAGE OUTLINE
PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE
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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

44 BRI
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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
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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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EXAMPLE STENCIL DESIGN
PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE
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42X (0.635) r

22
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!
|
% ! | | %'"'“--—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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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
d-=q-—4 t-—7-—1- ‘
Q3 | Q4 Q3 1 Q4 User Direction of Feed
[ . 4 |
I I
AN
Pocket Quadrants
sap: ESpo WA 38 SsPQ B ﬁgﬁﬁw A0 BO KO P1 w Pin1
Pl Ef& (mm) (mm) (mm) (mm) (mm) (mm) (mm) R
DRV8952PWPR HTSSOP PWP 28 2500 330.0 16.4 6.75 10.1 18 12 16 Q1
DRV8952DDWR HTSSOP DDW 44 2500 330.0 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)
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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PACKAGING INFORMATION

Orderable Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
part number @ @ ® 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
DRV8952PWPR 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, RoOHS 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 Tl'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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. 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
[ [ ]
_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
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 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 6.9 10.2 18 12.0 | 16.0 Q1
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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 41.0
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
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=207
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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
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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 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.
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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
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—: —
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—’
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14.1 E
13.9 2X
—
NOTE3 13.335
—
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—
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23 44x 927
B] 6.2 0.17 (& Joa]c]
6.0 [ J0.08@ [c|A[B]
SEATING PLANE
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[ Al
(&) et
SEE DETAIL AJ\ 380 o
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— —
— —  —
— — EXPOSED
— / THERMAL PAD
—  —
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—] ./ —
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— PR p— f 0°-8 0.50 0.05
2X(0.9) = = — 2% (0.13)
OTES — — NOTE & DETAIL A
— — TYPICAL
11— — 44
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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 _ |
) 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
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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
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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
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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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