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6.3 Biz1T %1 (continued)
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LN 45 2 IR IE S 5 5.8 5.1 °CIW
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lvm VM L {f 5 L mA
nSLEEP =1, %fi# , VCC = DVDD 6 9
lvma VM BEARAE A L L nSLEEP =0 3 8 LA
tsLeep AR ) 1) NnSLEEP = 0 Z R 120 us
tresET nSLEEP & fifikyf NSLEEP i 11 2535 55 i o 20 40 us
twake i i s 1) NSLEEP = 1 4 0.85 1.2 ms
ton S ] VM > UVLO Z it 55 it 0.85 13 ms
TAMRHE , 6V <Vyy <55V 4.75 5 5.25 \%
Vbvbp P e 2% L ——
TAN G, Vym = 4.5V 4.2 4.35 Vv
B#Z ( VCP. CPH. CPL)
Vycp VCP TAFHLE 6V <Vyy<55V Vym + 5 Vv
fvee) AT A% Vym > UVLO ; nSLEEP = 1 360 kHz
B EFHA (IN1. IN2. IN3. IN4. EN1. EN2. EN3. EN4. MODE. OCPM. nSLEEP )
ViL FNIZ AR L L R 0 0.6 \Y,
VK MBI A R 1.5 55 \Y;
SR ( B ‘
Vivs E%i)?%?%{;ﬁ ( B& nSLEEP LI4k 100 iy
:”YS—”SLEE nNSLEEP 43K 300 mv
he TR T FLIR VN = 0V -1 1 LA
Iy B P Vi = DVDD 50 A
tq ENXx = 3] OUTx L FAEIR [INx =1 2 us
t ENX i #1F-#]) OUTx fHFAEIR | INX = 1 2 us
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AVEAZAE Ta = 25°C H Vyy = 24V A FIME. BRAESE UL |, & 0 FTA FRAE #2 CEHERE AR AR T 1 BRAE
5% R B/ME AR A
t3 ENx = 3] OUTX iR H-FAEIR [INx =0 2 ns
ty ENx ik #3°FF] OUTx e HSFAER  [INx =0 2 us
ts INX = P2 OUTx fy FELSFZEIR 600 ns
te INX i H1 P 51 OUTx ik B P 4E5R 600 ns
FEHIHH (nFAULT)
Vou T AR T R lo = 5mA 0.35 v
lon i H OB v O UR R -1 1 A
BHLIRShEH L (OUT1, OUT2, OUT3, OUT4)
T,=25°C, lp=-5A , DDW 3 54 63 mQ
;)DS‘ONH'DD Bl FET Si@ebl , DDW #3 |T,=125°C , I = -5A , DDW & 80 94 mo
T,=150°C , lo =-5A , DDW #}3 90 105 mQ
T,=25°C, lo=5A , DDW 3 58 66 mo
;)DS(ONLYDD {0 FET Sl eifH , DDW #3 |T,;=125°C, Io = 5A , DDW %2 85 98 mQ
T,;=150°C , o = 5A , DDW %3 94 107 mo
T;=25°C, lp=-5A , PWP 3 58 65 mQ
EDS(ONH'PW B FET S5@HbH , PWP £138  |T,=125°C, Ig = -5A , PWP & 85 98 mQ
T;=150°C , lo =-5A , PWP 3k 94 107 mQ
T,=25°C, lo=5A , PWP 3 55 66 mo
SDS(ONL"’W &40 FET SH@ b, PWP 335 |T,=125°C, Io = 5A , PWP 3 83 100 mQ
T,;=150°C , g =5A , PWP 3 94 116 me
T DDW 5 88 PWP $3%% , 1o =
5A, MODE =0, 4T 10% A1 90% 2 140 ns
tre S T T R ] [1]
% DDW % , 1o = 5A , MODE = 70 o
1, T 10% Fil 90% 2 [i]
to i tH BB X ) [ VM =24V, | = 5A 300 ns
B MATHEY (IPROPI. VREF )
AlproPI AL B I 212 uA/A
Kv 5 B3 25 VREF = 3.3V , PWP #f3 0.625 0.66 0.695 VIA
10% % 20% i€ B -7 9
Aerr FHLIRL B LG A R 22 20% % 40% #isE ik -4 6 %
40% % 100% #i5E f it -35 5
lvrer VREF i HLifit VREF = 3.3V 20 nA
torr PWM & Wt (1) 16 us
toec FELJAE VA 15 PR WA Sk i ] 0.5 us
taLk P JAE A 1 Y R 1] 15 us
toeLay FEL AL R 0 2 33 ) (1] 2 us
PR LR
Vors M UVLO i VM T 4.1 4.23 4.35 y
VM L7} 4.2 4.35 4.47
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HMIEHARESE Ta = 25°C H Vyy =24V &4 F0E. BRIER G UL |, B NFTE REAR & MR TR T RRE.
s TR B/ME JARE BNE i:<XivA
VCC T % 2.7 2.8 29
VCCuwio |VCC UVLO i v
VvCC L7+ 2.75 2.92 3.05
VuvioHys | RIEIEHH I E NI 110 mV
Vepuy CiNCETYNE VCP T Vym + 2 Y
locp JUR/iRFS A WAL FET (R 7.6 A
tocp TSI AE IR 2.2 us
tReTRY 3ok v R ] 4.1 ms
Totsp G PIAZIRE T, 150 165 180 °C
Thys_oTsp | # WA WIZIEE T, 20 °C
Ve —
INX (V) . P
! - ﬂ_:_ _>: <
: I tre! o | tre!
| | [ | |
| | [ | |
T \ | |
OUTXx (V) M
| [ ! : : |

OUTx (A)

|
|
IPROPI (V) :
|
| |
:4— toeLay —P: :
& 6-1. IPROPI F} 3
6.6 AR
4.5
405| — R;-z‘;oﬂcc — |
— T,;=125°C L —
4| — Ty=150°C —
3.75
g 3.5
E 3.25
2,7 — |
g
% 25
225
2
1.75
15 =
5 10 15 20 25 30 35 40 45 50 55
VM Supply Voltage (V)
&l 6-2. FERRAE K YR i
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5.75
— Ty=-40°C
55 — Ty=27°C
— Ty=125°C
5.25 — Ty;=150°C
E 5
5 4715
S 45
% 4.25
g* 3.75
35 —— — |
3.25
3
0 5 10 15 20 25 30 35 40 45 50 55
VM Supply Voltage (V)
& 6-3. TAEHIEHF , VCC = FMiE 5V
8
— T,=-40°C
7.75 — Ty=27°C
— Ty=125°C
75 — Ty=150°C
g 7.25
s 7
é 6.75 \ \
§ 6.5
2]
-'% 6.25 \
§ 6 \\ I—
5.75 —
55
525
0 5 10 15 20 25 30 35 40 45 50 55
VM Supply Voltage (V)
&l 6-4. T/EsRIEHIR , VCC = DVDD
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95

— Vynu=45V
90— Vwm =24V
— Vyy=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)

& 6-5. = FET S@HfH

100

— Vym=45V
95— wym=24V

— Vym=55V /
9 /
85

80

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)

& 6-6. kM| FET 3@ FAFH
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7 VEARULHA

7.1 R

DRV8952 J& —#k VUil iE Mok 2% |, H TAEHBEIEE N 4.5V £ 55V, &Rk i |, & H T &AM
R ZARFER T AR TR, IR T — AN ERER , W SCREmE &M N 74 MOSFET
1 100% &= tizfr. DRV8952 mf iy s—rEjEA N (VM) fiiH . A4h | f§H] DDW H 26 |, VCC 5] im0
AR A EE R . nSLEEP 5| JE$E gt T — MR IhFERE S | AT LATE RGANIE B B R T e sk b i
AR P2 - 44 51 HTSSOP (DDW) &A1 5 —Ff 28 5]l HTSSOP (PWP) #f%%. DDW % A4
PR AL RIS BA IR, T PWP B 2En] AN it =k 4A 1. DRV8952 DDW ##: 5 DRV8962 5|
FEIXT 5] BIFEZY , DRV8952 PWP #2345 DRV8955 5| fiixt 5| FIH 72 . 7T LASR AL 1) SEPr B i B T3R5 . i
H1L & F1 PCB #ikit.

DRV8952 DDW #f 25 fe it ikl it o IPROPI 5] IR — AN /N, Z RS &0 MOSFET A (1) H it i 1E
o T DA R AMBEBHAS (Ripropi) K5 IPROPI 5| B Ab (1) v it % 4 L5 i o B R 1 L A ASE MU D e DRV8952
e85 ) F — AN G W7 A TR [ 72 1) PWM i85 SR IR il b fEL IR, R AN sl B3 gt A5 2, ARSI 47 811
B, 1E 40% %2 100% € L T, IPROPI i H AR IIAS BN -3.5%/+5% . W15 7 22 58 =k BE iRl | tm]
DLER AN IR M BB . 7EI847 BAA] |, AT LAEE VREF 5] JSREC B By fF |, TR HE 2 401 75 5K PR i) 171
LI -

R AR R R A I R G R A E . X SR DI RE AR R E ST (UVLO). MR R E (CPUV). it
WERY (OCP) Flid #422lr (OTSD). #itkEE mid i nFAULT 5] IfE7s .
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7.2 ThEETTHEE

VM VvCC
I

IH-

0.1 pF
M vce I
L1 Y
T 1uF Power < oo
e Isent [ ] OuT1 r——=-=1
T [ —
CPH Charge
Pump *? Gt VM
0.1 uF > D ate PGND/
CPL rivers _‘_“ I Load
> lsenz out2 F — — — 1
3
bveD BvBD L T
le-
Regulator
1 uF ’_.
L —
IN1 |
! Isent
IN2 |
::E: g +
— [+— VREF
s > Digital
d > Core
IN4 Isen2 Current
> Sense
T
MODE
—|+— VREF
ockPM Control VM
"1 Inputs
nSLEEP | Load
» i L
Isena [ OuUT3 |
EN1 1 L |_ WY
T B
. VM PGND3
EN3 N 1
> Load
Gate F————1
EN4 . 3 Drivers lsgnn oUT4 |
L g LI WY
<
VREF —
VREF Analog Protection PGND4 =
[] N Input ‘ |
g .
nFAULT Fault Output
]_ Undervoltage - Ripropis
Roraur P 1
DVDD =
Isena Current
Sense
r
— |+— VREF —
] M
L prPaD L1 eno

7.3 FetkuiBd
TERJER T DRV8952 S A (1 E WLAE -

Copyright © 2023 Texas Instruments Incorporated

Submit Document Feedback 13

Product Folder Links: DRV8952

English Data Sheet: SLOSE83


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

I3 TEXAS
DRV8952 INSTRUMENTS
ZHCSN93 - MARCH 2023 www.ti.com.cn
R 71, SNRAHF
S 51 51k 2 E
Cum1 VM PGND1 A5 LR VM I XTR 0.01uF M s 28
Cymz VM PGND3 HiSE HLE N VM 1 XTR 0.01pF i 2
Cvms VM PGND1 BE IR VM FIRAERA S
Cvcp VCP VM X7R 1uF 16V W& B4
Csw CPH CPL BEHEA VM ) X7R 0.1uF M & 25 5%
Covo DVDD GND HE HLE A 6.3V 5 10V (19 X7R 1pF Wt 7 2
Cvec vce GND e B 6.3V 5 10V 9 X7R 0.1pF Wi sz 28
RnrauLT DVDD &% VCC nFAULT 10kQ HLFH
RRer1 VREF DVDD S ,
Recrs VREF GND FH T80 A Y R AR H P
RipropIx IPROPIx GND BHRIEHE L , WS 7.5.1
7.4 WSLEHEAT

+ DRV8952 1] LA RIS 3K Ah PU AN -4 £ %K

« X1 DDW Ff2%& , MODE 5| JlKsfar Hi iy g 78 b4 A1 B[R] fC & A 70ns 55 140ns.
o PWP & 251 FFH AT BERF R Y 140ns.

« ENx 5| AT HE A ( mBEEs ) frd.

o INx 5] S5 RPIRS (B HCPEIR T )
- INx 5| Jm b 52 i A sk o8 ) (PWM) 155 .
- TEHEI VM 287, ATLCA IN F1 ENx S AL,

o HAERIFARA A B SETT DR -

o GTEENFR S AR MOSFET Z I DIHh) | iZ 842 B sh AL HE BEIX I 1] A2
R T1-2. WO EHFBITEER

nSLEEP INX ENx OUTXx iEA
0 X X S MEHR A, BT At (RS )
1 X Hi-Z ZEF SO (SREES )
1 0 1 L OUTx & il 38
1 1 1 H OUTx il 38

R UM TN HEAT PWM 581 5] 4042 i B A LA B3
LR RN SRS 25K L At b AR B3R Bl o IR BRI HLIAL o

HAEH PWM il G241, W RAKEh i iy,
N T BB AEEREIA , H M AT AE PR [F] RIRES

TIEAT - PO R . AERIEE R INT | RS H M, BRI R ST AR AR AR
AT, HRE LS.

i F PR ZE Y AT PWM #ER) | 2% PWM (55 8 H %) ENx 51 ; 8IS |, 2% PWM {55 3 H 3
INX 5|, TR OUT1 1 OUT2 /BN H #Fkiksh B3k LK~

& 7-3. PWM Ijfg

IN1 EN1 IN2 EN2 Tiee
1 1 PWM 1 E PWM |, 1235 28 6k
PWM 1 1 1 ST PWM | 1855 T8,
1 PWM 0 PWM 1E[ PWM |, HRis 58 5
0 PWM 1 PWM S PWM |, PRI%E 5
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7.5 ELUA AN

DRV8952 7£ &ifill MOSFET WiuAE ik 7 F Al F 378 1 715 R PR IR RS I S B D i o 3 Ml P 592 A2 B % R
HE T SR b 2 A B AR B AT, TG T R A SRS N e BELERS IU ERL B VR T R G R T IR R TR A A 4 R
[ . DDW 325 (1) B A b (IPROPI) {5 25 14 BE 8 1) 428 il 3 $2 (5 5 3R FEL I I VR4l s 1

7.5.1 AN R 5

K H DDW # %) DRV8952 U IPROPI #irtl , A EHE — i H . IPROPI iy H 3 7 &4 = Ml
MOSFET FIHIR , W F AT -

IproPI = IHs * AjpROPI (1

Hr ) Iys 24 =l MOSFET HIHL , Aprop A& LI EL I 71 -

N AEAS IPROPI 5 B8 2 — N A 38 B I 28 (Ripropl) » M ITTFE IPROPI 5 i _F 7= A4 — AN LL 4] H [
(Vipropi)- IXAFRP AT FH AR A U e 2% (ADC) s HLIRAE N Ripropy HELBE AR P9 i ¥ R B EAT 00 . AT LAAR 9% 52 FH
HH RT3 FRRR T Riprop) FRFHZS IR/, DRI 2% ADC AN ERE . %R T — AN WM R
%, AIPR] VREF 5|1 EABXS T Vyrer B Vipropr » FELE H B4 H I 9t 880K 28 B4 e rEL R AR I LR 47 135 ADC.
IPROPI HiJE N /T VREF e KE s , B 3.3V,

A DS A0 23 3CUH SO0 2 FLAL RS IPROPI LI

Viprori (V) = Ipropi (A) X Riprop (€2) 2)
Control Té&
Inputs lLoap
VCP ?
'_
VREF ;{ | 4
e SSE(T
—e
Ly [ ]ouT
! l::l
Integrated
Current Sense
MCU IPROPI — IproPI o
ADC R |
Vpror! = Ripropi AiproPi

B 7-1. SR A
“HURE” R Agrg BHUES Aprop BIATHIEIIIRE. BHR lour MR s 122 24 522
ARG,
7.5.2 £ 91 e EL R T PR

7E 40% % 100% HIZE B T, IPROPI % HiAG N -3.5% & +5%. W5 75 B Hf  3 a A B ks | s 1
PWP &% , tHA] LIZE PGND 5| JIF1 £ Ge 2 [a) 48 FH ARG D0 H BESRAS DU 67 2 , W R B
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VM
DRV8952 | _______ Controller
+
Rsense OP-AMP

& 7-2. 45 F A1 b REL AR HEAT LSRRI

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

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

7.5.3 BB
X4 FR il DDW %) DRV8952 , ijiif VREF HiE (Vyrer) 15 IPROPI fij it HUIHL 2 (Ripropr) 41K i L
W RE (Itrip)e AIEITE B Riprop) HLPHESFI Vyrer 2 18] B 5 B 5 P 3 EL A 8% 3017 LR BT B 1E .

ltrip (A) X Ajpropr (B A/A) = VyRrer (V) / Riprorr (€2) (3)

filtn , 24 lrrip BN 5A , Vyrer A 3.3V, Ripropl AU :
Ripropi = Vvrer/(ITrip X Aipropl) = 3.3/(5 x 212 x 10~ 6) = 3.09kQ

A DAEE R B s AT, 2 IPROPI 4552 2] GND J£4% VREF 5| L &1 B A5 T GND M ( iR E
RSBt ) o WUR T EE AR BHEA TR ZERIR AT |, WFHZEEE Vvrer M Ripropr » f# Vipropr 7K1 A 231 5|
Vvrer BI1E

TR PWP 135 ¢) DRV8952 |, ML Hr 1 (ltrip) 183iE VREF HJE (Vyrer) KEHE |, I FFIR
Itrip (A) = Vyrer (V) / Ky (VIA) (4)

DRV8952 w] [F] it} 4Kz} 2 JA VU A HL BB L A . fE4 it Dzt )s Al BB R £ lrryp HT PWM K
Wit 18] (topr) 209 16 ws. [ 5 5% Wi RIS 2 50 VR A2 A0 S i) 28 AN A B 75 0 T 48 P ] B0 B0 L i B e 7 56
SE RTINS TR A STHF 100% o2 EL g i it i 1

P SR R 7 A — R 7 SO R R, AU e AR INX SN SR PWM ik 56 52 . X FE
BV RT3 3 A/ A ] A R S M ] FL R I8 T 5%

NI T SRS AR A S B LA
PSRRI

REHRRASEY rpe WA rp ®T (VM/RLoap) , WAE INX =1 B, SR ST 2 VMR oap T
(B 7-3 fos ) -
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| | | |
|mm———%——%————% ——————— } —————

VM/Rioap — — — ——— e ——

loutx  — .

OUTx — .

INx — —

B 7-3. AN | B R

o RS
JSE A ORAEE A A SR AR HEAT B3 0R , DABI R A A A L i OR 3

o XTI 7-4 FREIEDL L 24 INx =1 B, K0 MOSFET £ lout #id ltrip J5 , 7E tope 18] P9 AR SR ES
tope J5 , ¥R SEEN MOSFET |, HE loyt FXEE Itripo

> > P
torr torr torr

B 7-4. rRSEE | B ST R FL LTI

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

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

o W] DUE HTE A D R R . 2 INx = 1 I, IR B TR AN 2 INx = 0 I, SR R
LA LR TG e INX JIkah (9 s bl T DORE F i 2 H AR 181 7-6 A1 7-6 oR 1 bt

ouTx __|

& 7-5. U |, 3B B
FESE RO, 5 ZEXT INX GBI G LU BT R (T 220N T Torr ), MMTEOR IRAN 2 R IZ
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Itrip

IOUTx

OuUTx __|

LT

B 7-6. EUBRAEEM | BB

- AREBZEVM

A DU P ] INX 5] 0 B P R A S A 0 INX = 0 B, FR 3G ; INx = 1 B, MR, Wil 7-7
FIE 7-8 fITow

OUTx

INx — _— -

B 7-7. ERAECERE VM |, B
FERXAMEOLT , 75 B INx S1BI &5 2 bt AT T, DA IR s & k3%

! I ! I
VM/Rioap — — — —— e —

IOUT)( — —

OUTXx

INx

& 7-8. rafH BB | B A I

7.6 TR

BT AR DR S N V918 MOSFET MR IKZN Hi k. 75 Z24E VM A VCP 5] 12 R L AR TROCE — N He
BAEAERERAY . ILAL | IETEAE CPH 1 CPL 51 I (B8 E — A — P AE N i A
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VM

VM:l

CPH i
LJ -
0.1 pF VM
j— Charge
Pump
Control
CPL ri
L %5}?

& 7-9. FAFT R TR

7.7 RMRRESR

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

VM
o——»+
DVDD 5V
J — >
—

A 7-10. ZMERIES TER

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

iE2)% nSLEEP 5| %44 DVDD |, 75 M #8444 o8 BRI A =
7.8 VCC HEHE

Xt F KA DDW Ff %5 /) DRV8952 , nIfE VCC 5| il in 4k s s , T A P S 4R f Ak e . VCC 51 A
NAF 3.05V F1 5.5V 2 [a] , FFMgid RIFHTT . MAMBEEEA K, VCC i #:2Z 43141 DVDD 5] .
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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

7.9 ZEBF 5| HE
TH RIS HEE T INX. ENx. MODE. OCPM #1 nSLEEP 3| I f4m NS5

OwWDD

=

K 7-11. FHE BRG]

7.10 R ELER

XEEZF AT e AP R YRR R . AT R i R S A
7.10.1 VM X E8fE (UVLO)

T8 VM 5 T AT [ 22 UVLO BIE LT -

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

VM HERE 2 UVLO EFHERE B DL B, 280K Pk & 1E 5217 ( IKsh# e 1T B 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 & .

7.10.2 VCP R E8f 52 (CPUV)

Feit VCP 5 il JE [ f& 2 CPUV HLELLE -

o ESSEEHPTAEE (=S )

*  nFAULT 5] Bk K5 1K HL P

o HTRREEA RCRES

THEE VCP RIE&MG | a8 E W E IE R 1217 ( Wahesia4T B nFAULT 518 ) .
7.10.3 ZHBIE LHE AL (POR)

T VCC 5] JH i i i P& %5 VCCyro BIMELAR -

o HRRBHITA R (A )
© AR

nNFAULT 5] il EA&4R$5 VCC UVLO. VCC RIETSMIES G , HALIKSh 285K 2 15 % 1817 .
7.10.4 S fRH* (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
* nFAULT #3Ra0 R
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o HMTIRAREABORES
E AR MOSFET Lt il ; X IR et A0 4% 55 F YRR 0K 3 250 Ja e e s ol
WA WENLHIEET DDW 321 OCPM 5|1 & . OCPM 5 x4 ak H 2h 5l Bk 2 13047 4%
o
* 4 OCPM 5| A A H T | %8s h BA MBTRUKE Thit | IXEHRE TR OCP &1F)5 |, #efh21EHtEn

NSLEEP A7 fikphak T e b SR E IEHIB1T .
« 4 OCPM 5| N m TP, 23l tretry I H SR R |, #8106 B SR E IEFIE1T ( Wshisiafr

HB nFAULT 5111 ) ©
PWP S5 R0 AN S R AR 5, 76 S FH nSLEEP & A7 ik sk i HUE I 5 IE 84T
7.10.5 #:3Clr (OTSD)

U SR AL IR B I PSS TBRAEL (Torsp) » WA BTG HT . Afer I B TSR

o SEEFEM TS MOSFET

* nFAULT # 3K 5h (% B

o HfT R SPAEH

BRI MRS | P HLHIE kT DDW 2511 OCPM 51 B . OCPM 5| Jiixd 114 s 1 2 F i AL K AT 1047 4

i

* X OCPM 5| E PR | Z8EEA MBIAIKE ThEE | XERE 45 15 M 2 10 2R (8 PR AR s 2= I8 7
(Totsp ~ Thys_otsp) WHFHUELA G , #fFAEMEIN nSLEEP S A ksl N i b RS TR A IE R 1817

* 24 OCPM 5|y e re PN, S5 IR 2 A PR IR 2B W (Totsp — Thys_ otsp) IR HIELA TG | &%
¥ B S 1E 84T .

T PWP 2, 76 450 e 25 (T ik 44 B RO 23R 3 (Torsp — Thvs_otsp) TR IIMEZ G , FEHASE T M5

SHKE IEHIBIT.

7.10.6 nFAULT #jH!

NFAULT 51 B AT FF 4 B FLRE B4 % 6V, 3.3V 8k 1.8V AU . R I RISERRRT , nFAULT 5] it A2 i 4
R 5 BE | ARRERCF . 0T 8V ki, nFAULT 51 I m] il d — 4> H B #2%5 DVDD 51l %7 3.3V Bk
1.8V L, A2 I — AR AL

Output
Es

& 7-12. nFAULT 3| 4

nFAULT

7.10.7 BT
R 7-4. WIREMHILE
i34 & AR H ¥ EFR wiE e
VM /}_\'Hi (UVLO) VM < VUVLO nFAULT %‘éfﬂ %‘éﬂﬂ E{j VM > VUVLO
VCP X JE (CPUV) VCP < V¢pyv nFAULT %1 TAE TAE VCP > Vcpyy
iR HLYE POR VCC < VCCyyio - A *H =X VCC > VCCyyLo
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R 7-4. WEFAFHLA (continued)

il %14 iR H #F HATIR FE WE

lout > loce Bt -
» OCPM=0(DDW= | - nFAULT A LA L "SLEEP 5 (5
%)
lout > locp
sz
i (OCP) . OCPM=1(DDW # | nFAULT HE T T EEIEIR © treTry
%)
lout > locp Bits -
. PWP nFAULT oyi| TAE TAE nSLEEP & f7 ik
TJ > TTSD , OCPM =0 %ﬂiﬁ :
( DDW 3 ) nFAULT AR AR LA nSLEEP 4 fir ikl
T,>Trsp , OCPM =1 o -
#Kli (OTSD) vz ( oW B ) nFAULT S $47 T EEJJT'HI; ZTT:DTSD
T,> Trep s 2 - )
el T T e

7.11 BHFThEeE

7.11.1 EEHRAE R (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

7.11.2 THEHER

FE LR LR 8 AR
* NSLEEP & HF

« VM > UVLO

M‘zﬁﬁ??}:ﬂ tWAKE HT”@ZE ) %ﬁﬁﬁﬁ%%ﬂﬁﬁ?)\ﬁlﬁ?{ﬁ%o
7.11.3 nSLEEP & fir ik

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 ps 40 ys 120 ps
T | |
! l l
| Allfaults cleared, | '
aults cleared, | ) | Device shuts down (goes into sleep mode,
:<_device stays active_’:‘_A" faults cleared, device may or may not shutdown—>:<— faults cleared by default) —»
! | |
! | |
! | |
! | |
! l l
! | |
! | |
! | |
& 7-13. nSLEEP &z ikt
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7.11.4 DR &

R T Thigete =l
R 7-5. EEEAIC S
Py mE H #7 DVDD R E%E AR B
REAR A 45V <VM<55V ”SLEEE S = A A5 A H
R 45V<VM<s5y | NSLEEP Gl = [ L [ LA

1
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8 Ji A1

Bk

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR E T M . B BIGAE TR, PR IR RS ThBE

8.1 MAfER
DRV8952 n] T3zl L Iy %,

o EIEPUANMBLRE 13

o AL

o PANA R B L

o —ANZMIESZIE TR B AL
o AN =AKEERIE HAHL (PMSM)
o BN EIES (TEC)

8.1.1 XFNIBELLE M #

DRV8952 TJ [A] i IRl DU AMRLL 1k . X T4 i | IPROPI 5] i H ok e imi /5 2 ( XFF DDW 3% ) ; JF
HAE R T £ H VREF 51 B E BRI E R ltrp P

TP M 4 — |, DRV8952 #4540 57 /) IN AT EN 31l B ix PUAS £ 45t B A Bt ft) PGND 5110,
8.1.1.1 JELG B IN 545 i 7 T 7
8-1 &7~ 7 DRV8952 I 5 U /N b 471 % 1y i £ /]

» SLEEP CPL
) Lo
; ceH |— 1
ENx
» MODE vep L VlM
—*| ocem M 4 <+
< ® IPROPIx PGND1 —D 0.01 pF Bulk
CO ntr0| Ie r RIPROPIé PGND2 —[> ;g ;g
— PGND3  —]
PGND4 —1
1 DRV8952 o
» VREF OuUT1
< nFAULT ouT2 _[Umy]_:vw—‘
10 kQ ouT3 _[MEI_A/\/\,—‘
DVDD ouT4 —[MUI—'\/W—
1 uF
GND =

& 8-1. f#1F] DRV8952 IRZNIBLR L

8.1.1.2 #it &

I ES A R Y F A T R AR FE RS ST EEAR KRR FEGR T PCB Wit FIAN S RS0k . A3t 7 — e B Tt Aix it
B SER.

UL (R A DR AE U = A R 2R 4. EAT/2 )% MOSFET Rpg(on) ( il ) 46, Ti% MOSFET Jf G4 #E
RIS E VR R A RE . RV HoAth iy — B[R 3R W] A 4 3 B A 1 h R 45 ﬁ HEX=ANEEREME , XEHAR
RIEF AL IE
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8.1.1.2.1 DIRBFETHH
TP S Th ZRAFFE R TSN
Phg = Pus + Ps = [Rps(on) X It 2] + [((2 ¥ Vp X tp) + (VM x tgg)) * I * foyyu]

Hrr,
* Rpson) = B4 FET (#1358 i
- Xt DRV8952 , 25°C I} ) 4 {E il A 56m Q
° fPWM = PWM ﬁ%ﬁi
* VM = IXZh4s R L
o I = B
* D=PWM 5% (AT 0F11 208 )
o tre = HrH R BT B TE]

- XIT DRV8952 , DDW 3 /1 71/~ Bt [E] & 70ns 8% 140ns ; PWP 358235 (1) 7+ B[] 4 140ns.
* Vp=FET A= IE k& Ik

- %/ T DRV8952 , iZ%{l N 1V
. tD = %IZEH‘IEI

- %T DRV8952 , i%ft vy 300ns

Kt , DRV8952 (1) S I A FEN

Pror =n* Phyg + Pq

Horbn R IR TR EM U | Pq AT AHE.
FEARGI, AR -

o FTA UM AE T O

« VM=24V

« I.=3A

o IEIEE (Tp) = 25°C

* trp= 140ns

o BN PWM 4 = 20kHz

2 VCC 51 sz 2 AN IR |, SR HRCA 4mA | [Flk 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

8.1.1.2.2 &RMEH

SR EAER  Ty=Ta+ (Pror % 0 4a)

fE45# JEDEC #5#Ef) PCB ', DDW H 245 BIAEEIMIE 0 jo v 22.5°C/W , PWP F 4% i) 45 S IR B BH Oy
24.5°C/W.

DAL, DDW 3535 45 i 55 — ANl BEE R

T;=Ta+ (Pror % 0 4a) =25 + (3.062 x 22.5) = 93.9°C

PWP 3 & 25 i 1) 55 — Ml RAER

Ty;=Ta+ (Pror % 0 4a) =25 + (3.062 x 24.5) = 100 °C

TR E AR T A | 1 RS IR T AERR M o R IS R A I FET S im e BELIY R
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8.1.1.3 MM EEHI 4K

M EZEITFEAZE : OUT1. OUT2, OUT3. OUT4. IPROPI1

A 8-2. [FIET IRZN YN 1 2

M EFITHAZE - OUT1. IOUT1. IN1. IPROPI1

& 8-3. @it IPROPI i gk BBy
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8.1.2 BB HHL

DRV8952 ] ffi i PWM i A\ 43 19X 3 — AN A5 3k Fi L
8.1.2.1 A z) 75 fe 7 ]

PUF R EE R T 9k sl b ALy DRV8952.

» nSLEEP CPL —_|
4 > INx 0.1 yF
4 CPH }b—T—
» ENx
» MoDE VeP T
» OCPM -+ -
VM .
- * T_ IPROPI1 0.01 yF L puk
RiprOPI IPROPI2 PGND1 ;g ;g
Controller
— PGND2
< * T_ IPROPI3
PGND3
Riprop! IPROPI4 D RV8952
I PGND4 D
—» VCC ouT1 7 Stepper
» VREF +% Motor
< nFAULT ouT2
1 uF
GND

& 8-4. {#F] DRV8952 IRz 533 Bl

PRI (Ips) RMMAT SRR MBI ZECEIT VREF HUEAA IPROPI 5] JAIE 35 2 e 11 1B BEL 7%
( XFT DDW 2% ) 2k Ky 280 (0T PWP #4¢ ) . VREF 5] E R VIR CHES 3.3V, DVDD wf A Tl
R e A ittt VREF.

%1
lps HLILIL L AUEAE 7 HE0 5, ABER LA . VM R BIFLHE I |, Ry 2 BALSR 4R

VM (V)

| A) <
rs (A) RL (©) + 2 x Rpg(on) (€2) 5)

R A AR AU L, WAL e . 1S H IR B HLAT DASCHY H ARSI .
XTI (AR (v)s BOPREZN () ATHENLE DA (0 gep) » 15U0H A Wi E M A BT HIFR

v (rpm) x 360 (°/rot)
Ostep (°/ StEp) x Ny, (steps / microstep) x 60 (s /min) )

fstep (steps/s) =

0 step HIMEER T 20 O ML B 2 rh sl B T HpL L

P fotep $2HE T DRVB952 LEINBRILHISR . FET | 1/ fetep = tsiepe HTER 7 IR T 120rpm FAFHFEAN 1/2
AR5
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WO 424 w AIA. NAER R B A IPROPI 5] i 28 2 1 i) L P28

120 rpm x 360° / rot

Fstep (steps/s) =

1.8°/step x1/ 2 steps / microstep x 60 s/ min -

IN1 |

800Hz

()

IN2

IN3

v

IN4

Forward

louTi2

IOUT34

v

Reversei

!

|

|

i I

| IE—
|

|

|

Forward

8.1.2.2 T EIRFEIH
DL AR B3 B B R A 24V, AR ER N 5A , BT R 4K Al A 140ns |, %\ PWM #i% )y 30kHz.
MIPRBFE R =D F B4 0 FIEHHE (Pconp)s TTFRAFE (Pow) A& LI AE S BUN TR IFE (Pg)-

SAHE (Poonp) I T LI/ (Irmis) BAK R0 (Ros(onry) FUED (Rosonyy) S BB ( f1 F7% )
Jifi 8.

Reverse

K 8-5. ;=7 1/2 pikizsT

X+ DDW #3& | BEXMF R — H ##) IPROPI fii HiEHE—#L. IPROPI1 Fl IPROPI2 #EHAE— Ll |, RRTE
IR AT TR (ARG ER ) AR EoR i oD RS 2R e A ((FEREAE OUTA A1 OUT2 208 ) HIHRE. [FIFE | %
BEAE—#2 ) IPROPI3 Al IPROPI4 KR8 B M. 44 IPROPI 5] JERAE —H i | A R IR A 2510

Pconp = 2 X (Irms)? X (Rps(onm) + Ros(ont))

T 8.1.2.1 it 7 U AR 9 R A ST N A S IE A .

Pconp = 2 * (Irms)? % (Rps(ont) + Rosont)) =2  (BA/2)? x (0.112Q) = 2.8W

8)

©)

H1 PWM JF SR 51 S ) D S0 AR R T4y Y LS BT R BRI 8] (trp) PRI . LIS AR AL PWM JT5%
AR . RS H MFE LRI [R)A0T B [R] Y (T St e i S s s 23K 10 A7 R2aK 1 B

FEARRLVEARNSFSEE |, WA H RN T AR TS

Psw rise = 0.5 * Vyy X Irms * trr * fpwm

Psw_raLL = 0.5 x Vyy * Irms * trr * fpwwm

(10)
(11)

28
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PSW_R|SE = 0.5 x 24V x (5A/ v 2) x (140ns) x 30kHz = 0.178W (12)
PSWJ:ALL =0.5x 24V x (5A/ v 2) x (100ns) x 30kHz = 0.178W (13)

VB Dt AL IK ) 28 1) B R FE (Psw) B, B A TE] FF R 37k (Psw Risg) R B ] FF S 45 6 (Psw FaLL)
Z IR AE

Psw =2 x (PSW_RISE + PSW_FALL) =2x(0.178W + 0.178W) = 0.712W (14)

#iE
Bt L TH R BRI R (tre) THEE AR R L L TR BE M AR R AR AL T AR 1

24 VCC 5| EREE AN r RS | B A B RIESE A 4mA. BT BLUE T FE A0 E5 28 LIRS B T R R R A R
TR

Pa = Vvm X lym (15)
ARNAMNAE , AT 7 Xk 5 S T2 FE
Pq =24V x 4mA = 0.096W (16)
&E

TR RS DR BURE TR 2 A S TAR IR (lyw) , I MERCR T RS LIS S SR8 P A

SIIREAFE (Prot) /&2 FIEBUE. JFRBUEMER T RMFEZ A |, a2 17 Fios.
Pror = Poonn *+ Psw + Pg = 2.8W + 0.712W + 0.096W = 3.608W (17)
8.1.2.3 Ll HE
R ORI FE Ta FLR DB (ProT) , WSS (Ty) FITHE A
Ty=Ta+ (Pror X Roya)

E—/NF54 JEDEC br#ER) 4 J2 PCB H , K] DDW 25 1) i 45 £ IR #BH (R ya) N 22.5°C/W , 11K H PWP
FHEERS ]l 24.5°C/W.,

R IR B 25°C |, ISR A DDW 3 gkt &y Rk -
T, = 25°C + (3.608W x 22.5 °C/W) = 106.2 °C (18)
PWP #3485 R 5 7w -
T, = 25°C + (3.608W x 24.5 °C/W) = 113.4 °C (19)
W E A A, U R L T AR A BT s 28 S5 IR T FET S38 H B A 52 o
8.1.3 Wz A M B AL
DRV8952 1] H T IR 2l FEAN B AN A il EL IR AL o
8.1.3.1 F B i Is) 75 42 ZE b/ /]
T R B B R T RS AN R LR AL DRV8952,
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Controller

nSLEEP

INx

ENXx

MODE

OCPM
IPROPI1

REE

Riprori

IPROPI2

IPROPI3

—

Riprori

—

IPROPI4

VvCC
VREF

10 kQ

nFAULT

DVDD

GND

P

DRV8952

CPL

CPH

VCP

VM

PGND1

PGND2

PGND3
PGND4

OouT1

ouT2

OouT3

OouT4

& 8-6. 1| DRV8952 IRz /MG Ml B ¥ Bl
DT B R T dn T 2 1) Y EL FEAL

* 8-1. AR EH ENFMER

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

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

8.1.3.2 YR tHFEH

X EA S EEAIIRER) H A, B4 FET MZhR BRI ME THE QT

Phs1 = Ros(on) * I 2
* Ps1=0

* Prs2=[Rosony ¥ IL 2 % (1 = D)] +[2 % Vp x I x tp X fpyyu]

* Prs2 =[Rops(on) * I 2 % D] + [VM x I X trg X fopu]

XA RS e B R K R B, AR AR A, (0 HS1 5 HS2 A1 LS1 5 LS2 H. .

fE R F 2 U ME
© VM=24V

< I =4A
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* Robson) = 56m @
- D=05

* Vp=1V

* tp=300ns

* trp= 140ns

* fPWM = 20kHz

A FET T 4FE T 3% LR A x0T

Phs1 = 56mQ x 42 = 0.896W

Ps1=0

PHs2 = [66m Q 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

FRAS I IFE Pq = 24V x 4mA = 0.096W

Pror =2 x (PHs1 + PLs1 + Pys2 + PLs2) + Pqg =2 x (0.896 + 0 + 0.496 + 0.717) + 0.096 = 4.314W
8.1.3.3 Bl E

R CEIABHRE Ta AL IIFRAHE (Pror) , WISHE (T)) MitH AN -

Ty=Ta+ (Pror X R ya)

fE—/M5& JEDEC FrifEf) 4 = PCB ', SR DDW F eI (45 I IABE (R o ya) N 22.5°C/W , TKH] PWP
BRIy 24.5°C/W.

R ESIEE Ny 25°C |, KA DDW s (1 45 iR 115 7 Xk -
T, = 25°C + (4.314W x 22.5 °C/W) = 122.1 °C (20)
N T EAE A, N e FET Sl H S 23 F 45 R A 5% 1

8.1.3.4 X3 H ) E IR HEHL
A% DRV8952 (1% IFER N TG hn Bk s i . &1 8-7 JE7x T DRV8952 Ik 5h BAANA Il By v AL 1 S FR ] .
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nSLEEP
. IN1
L e
cPL
1 IN3 ]— 0.1 pF
IN4 CPH |—— T
> ENI
L, ene ver [
> EN3 M - v .
Ly ena v 1 1+
Controller . 0011 T Bulk T
OCPM DRV8952 PGND1
< e—¢—| IPROPI
PGND2
Riprop! IPROPI2
L E IPROPI3 PGND3
- IPROPI4 PGND4 N
—» vce
VREF ouT1
« nFAULT oUT2
10ka ouT3
pbvbD ouT4
1 uF
GND

& 8-7. {8 F] DRV8952 IK5 BAAA Rl E I AL

MR, K AN IS A — i 28T, St 51 S 20 752 30nH & 100nH ) H el gk S ARG Bk . XK H
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.

8.1.4 IRFH K213 (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
ST AR A B H M. DRV8952 T LAIKENEAS H M , AT LA A BA [ HL I 0 ) BX
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
SR EFERS |, NI TTE 7RG B AR . & 8-8 Bn T i E DRV8E952 IRFN 2 KM A TEC MR K.,
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7 T'il:EEP CPL —_I_O.‘I o
4 cPH b— |
» ENx
MODE vep i
uF
o " Bl
< ® T_ IPROPI1 0.01 pF _L Bulk J_+
Controller | s IPROPI2 PGND! <L L
PGND2
- PGND3
< ® T_ IPROPI3 PGND4 D L
Ripropi IPROPI4 D RV8952 OuUT1
—* Vvce ouT2
» VREF
< nFAULT
ouT3
10 kQ
DVDD
ouT4
1uF
GND

K 8-8. IXzENH ™ TEC
K| 8-9 R T8 A B s HLIR RSN — A TEC ) JH A,

L L
OUT1 —"OUU‘T ﬁ’b—o‘o“— ouT3
C C

TEC

@

L L
ouT2 —"O’O—G‘T ﬁ’UUU‘— ouT4
C C

|||—|
|||—|

Kl 8-9. fif F & R ks — A TEC
A 5 Y AU LC JESGER DRV8952 1) PWM it e 80y TEC P RSO B AL IS » 7 2243 A U8 I A K
ST RENR/N GBI , PO BREBR R (Blan , Jr iR ) 24k TEC A& fr. RN SU LI/ T I K B
10%. TEC Wy i fie Kl 22 B SO R BB nmo i/ , Hoat A
AT = ATyax/(1 + N2) (21)

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

RN PWM BRI | 75 EAETT CHIFE 5 A A0/ 1) PR 28 A PR S 2 2 [ BEAT AT . 5y PWM IR IE Bk &
TEC P33 i 32 21 A% 4%, JF B LC JofF i siA ] BESEAIR.
TR R A 0 4% 32 pR B i T A2 A 21 P

H({w)=1(1 - (o/wg)?+jo/Qog) (22)
/\l:'J k
wo=1/V(LC) , JEB AR E IR
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Q = fi i R

» = DRV8952 i\ PWM #ji %

HH R A L PWM ATRAL — N R I B IR . ARIE LR, rREaR 21 AT RAfEI A
H ( LL dB J#fi7 ) = - 40 log (fs/fo)

Hrp  fg=1/2n V(LC), fg &HAN PWM JF A=,

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

VSR 20T ST 100kHz FF 6452 R 1 39dB 0.

BF VM = 24 V [(45 , 39dB Rk TEC o4 W9 i (1 S0 f R4 KA 270 mV.
Rk, xHFEEA 1.5Q 1 TEC Joff , 4 TEC RISU i A 180 mA.,

7t DRV8952 [f] 5A s K LR T, 180mA X T 3.6% L0 HLift

RPETRER 21, XK 58 TEC Joih R KR Z K4 0.13 %.

FE A H Y5 R AR 2 TEC JoiR B FE % LC . DRV8952 7 £k 200kHz [ N PWM i . 7Eik+%
N PWM SR 2|, W UTA07% 8 B AEAT A 45 8 IR R I Th R 45 ke

TEHEAEHE T TEC MINAAAH KRG, SLOl A G BERA SR IER B2, KA DDW #3 DRV8952 JL 7 4k i
v P AR B AT SRR — . YR BT T A AR R R, 1% BT i@ IPROPI 5] I3RS . fda il
ZE0] UMY IPROPI 5] JHI RS I AT 5 PWM (525t . BRSPS TEC B, 55 N2 IPROPI 5| il e 4E —
o, BPArE H . flin , R 8-8 Fron i JEEL K+, IPROPI1 F1 IPROPI2 iE#:7E—jifc , IPROPI3 FlI
IPROPI4 i #/E— 2. Wl 8-9 Fran , (NIKE—4> TEC B , ¥ Frfi IPROPI 5| JHIEHAE—it.

tb4h , DRV8952 w] LA i ) 2 A $R A A0 i F Bk (VREF) SR 15 L Iat A1 Bk Il A, AT 7E P9 B0 TR 19 fLiE . 2R
G, HRIRIHCKAE H M (49K ) W&

8.1.5 IRXB LR B ¥ HAL

DRV8952 £ a] T IR zh =AM LR i (BLDC) H#l. DRV8952 7 KXtz BLDC HLHL 75 () =AM ALHEAT M ST
il RN EN GBS | FTZEIKS) BLDC HIALIN 45 DRV8952 U h i) —A. K] 8-10 JEoR T
DRV8952 5z BLDC HiHL A J5 2 & .
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Controller

Vl y ]VVVVVVlVV

RIF‘ROF‘H

RIF‘ROPI2

Riproriz

10 kQ

T4t

1 uF

nSLEEP
IN1
IN2
IN3
IN4
EN1
EN2
EN3
EN4
MODE
OCPM
VvCC
VREF

IPROPI1

DRV8952

IPROPI2
IPROPI3

IPROPI4
nFAULT

DVDD

GND

CPL
CPH
VCP
VM
PGND1
PGND2

PGND3
PGND4

OouT1

ouT2

OouT3

ouT4

0.1 pyF
T
— M
1 uF l
1
0.01 yF ;—T; Bulk i
L
000
L
L
[e]e)¢)

& 8-10. {#F] DRV8952 Xz BLDC Hifl
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 ATmEA s AR FET 1P Bk R .
2 ENT A T H INT SRR, OUTA 43RS AR HSF (R0 FET # 8 ) -

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

[EFE , OUT2 F1 OUT3 12ttt
EN4 m] DLz | AT /K AZE R OUT4.

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

DDW #2511 IPROPI 5| Bl i ) IR S IR E A MR &M FET MR RIEL . & KFE B R IPROPI %

HAEEN 5%

lproPI = IHs * ApROPI

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 BE A S e 0 R B T PWP B3¢, ATLIAE PGND 51 IR 22 et W) 508 Sh ks il r P . AR
A FEL BEL 4 i ) [ P A BB I 300mV
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9 HEEHHE R H

9.1 DDW #3

BRI BAR R AL IE PCB _ EIRE R AT, MR HEIE R HREM TR AXREZHMEL , IESHT 1.1,
9.1.1 ARk

B R IR E A B IRE A R ga EEAT RS MIRE) 88 sl AR RE. AL, SKBr RSV RE T R LI (E
GFEE e, RS OUIGR T PCB 28, Aigk. i fLECR DLHCH IR 63 B RO AR T AR . SR Eh % SRS R 52 R I 8]
KW DFEMANERE . AT T TR AR S A 2SR 2% F

AT R 2 S ASE O AT A
HTSSOP ( DDW #f%z )

« 22 PCB (X 114.3mm x 76.2mm x 1.6mm ) , br#fE FR4 , 1oz ( 35mm 4 5% ) 5k 20z Hi /&% . B FL
AAFAE T EAEEE T 7 (13 x 5 BT FLEES) | 1.9mm [8)EE | 0.2mm E4% , 0.025mm 4852 ) .
- T2 : HTSSOP % ] sf RV~ TH HH s o 102 78 4 X 7507 B A BT AS ]
- R et 28 I SRS AR B ECRR B T O I FLEEA T R o R R T A I T A T A T AR A

* 4 JZPCB ( R~I 114.3mm x 76.2mm x 1.6mm ) , FrifE FR4. SMUFEHEA 10z ( 35mm & EE ) 84 20z
BWEE . NIPFITREFTE 10z, BUARGEFLAETE THORESRE T 75 (13 x 5 B FLRES , 1.9mm [algE |
0.2mm H1% , 0.025mm 8% )2 ) -
- TiJZ : HTSSOP d58 3 ]S A P I giAas o THUZ 8 AR CE RS R BT AN
- HEZE 1 0 GND ST E I LA R A AR A o et Y T 1% T AR T 350 0 T R 1 AR A 7 AR A
- HAZE 2 MRS, JCARGERE . PR T % T AR B 0T A T AR P AR A T AR A
- JREZ ¢ E5 Rk A TR A GND P AL AT OB . R BRI RS 5 T 7 A DX AR

]

Kl 9-1 JE/R T DDW F e B R BURMG . R 9-1 BoR T 8RR 05 B FH AN TR RS

& 9-1. DDW PCB EXI i 2
% 9-1. DDW HIEHR~F A

HER (cm?) R~F A (mm)
2 19.79
4 26.07
8 34.63
16 46.54
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% 9-1. DDW HEH R~ A (continued)

HIEH (cm?) R~ A (mm)

32 63.25

9.1.1.1 BAEHANERE

R BRI EEIR K — BRI Y LUEE B RMS B TAE . A IR R T Roga F1 Wyg (42

FECRFIESEL ) dnferfE PCB AR T AR
W g kN, R PCB A & (4 ARk .

B EFER JEROMAR A . HTARER . JREORZE . P TERE , R ga A

65
— 4 layer, 2 oz
60 \ —— 4 layer, 1 0z
—— 2 layer, 2 0z
55 x —— 2layer, 10z
50 \ \\\
—~ 45
3 N\
O
< 40
<
o< 35 \k\
\ \
30 \\\
25 t
\\ —
20 —
15
0 3 6 9 12 15 18 21 24 27 30 33
Copper Area (cm?)
& 9-2. DDW 3%, PCB £Z I EHL G MR R
4
— 4 layer, 2 0z
~ —— 4 layer, 10z
—— 2layer, 2 0z
3.75 —— 2 layer, 10z
\\
\\
~ —
3.5
g \\\\_ )
© 325
>
N
3
\\
2.75
25
0 3 6 9 12 15 18 21 24 27 30 33
Copper Area (cm?)
& 9-3. DDW 3%, 4% HERESH EHMER AKX R
9.1.1.2 BEEH LB

B ] Re B B R SR B AT , SRR 8] A sl XL AT RE L I

o T RAIE IR R B ALUE S
o FBU HE 2 R PR e b B LA R T R A I FR R S A
FEAT BRI RN (8] A A FO ML BROMR A A5 R d v, SRS T L

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRV8952

Submit Document Feedback

37

English Data Sheet: SLOSE83


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

13 TEXAS
DRV8952 INSTRUMENTS
ZHCSN93 - MARCH 2023 www.ti.com.cn

X IR SRS E O, B 7 AR AR AN AR S 2 A, IS BRI (] R R AR RE Y 5y — N R R . AEBRSE LT, I
BLIISHL Z g o Ron G ZIAIAERE . AH D I EE7R T DDW H 210 1oz Al 20z i 7 BB IAFH ST . X4
KIFREHT , ket A A AR e o X T SRR IR BN [8] |, SRR T RO M e U 1 3k RE . XT38
KRB K E , A AR R AT e TR RE RO RE I TE R . IX IS IR AR TR 1 B SRSl bk b R 2 TR 86 0, 24
AN A X P BT R 2. AT DR B A RS AS TR RE

% — 2 layer, 8 cm? Ly
30 | — 4 layer, 8 cm? > ,:/
— 2 layer, 16 cm? et
20 2 =
—— 4 layer, 16 cm T
—— 2 layer, 32 cm? ] /45:”—
’ ——
10| — 4 layer, 32 cm? AT =]
2
5 /// !
g 3 =
1
~ 2
3 A
1 e
0.7 —
0.5 =
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)
El 9-4. 10z 44 J5 Y DDW 345 EIRFHFHHT
S0 T
—— 2layer, 8 cm?
30 | — 4 layer, 8 cm? B>
20| — 21aver, 16 cmi LA ——
—— 4 layer, 16 cm? /;4::‘{/
—— 2layer, 32 cm T
10| — 4 1ayer, 32 cm? =1
7 =
5 L=
=
S 3
~ 2
B =g
3 L
N L~
1 P
0.7 —
0.5 A
L
0.3 //
02 -
0.1
0.001 0.002 0.005 0.01 0.02 0.05 041 0.20.3 0.50.7 1 2 3 4567810 20 30 5070100 200300 500 1000
Pulse duration (s)
B 9-5. 20z A7 J5 ] DDW 3545 EIRBEAFHHT
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10 HEJREAHRE Y

DRV8952 7t 4.5V £ 55V [ A\ H & HIE (VM) JuRE A IEH T/E. 2% DRV8952 1] VM 5| JHljis & — N4
EHIEAN VM 1) 0.01uF PR, ot , VM B E — MR EE AR .

101 KAEHZA

& GEN R EE AR R ARG —EZERR. FHEZHAFRERFEEZAEN , HR 2N
T AT R

P KR A A BRI T 2 AR, A

RS 1 B e HL

PR 14 FL 225 IR FEL VAL P R

FLIRAT 28 4 2 [ [ 3 A HLROR /S

RS B L R AT

FELYURIT 22 48 2 [ F R JEORE R o) LU FRLIAT R AR AR 3 . ISR R R A AR, R GURE DL R AR AL i 7 20 L Ui
AR B AR AR A R A R AR, RS ORRRARE O HL T AR SR (A

Hym 2l gy M UUE | B FR T RE RN E RN E I RA A .
KA A A AUE WS ey T AR L g, DA AE s F A% 0 e I SR AR JEE

Parasitic Wire

Inductance
Power Supply * Motor Drive System

™M v

<+> +] 1 Motor
— T Driver
: A
GND
_ \
Local IC Bypass
N Bulk Capacitor Capacitor

Copyright © 2016, Texas Instruments Incorporated

B 10-1. HSME IR R G R E A

10.2 HHIE
DRV8952 R & H/ANERSE VM 5 JHIH I B L

© VM GBS S R

W S O RUIR R UL ALt 4R 4t SV LI (DVDD). ASHEUCK: DVDD 51 A AE A it Y o I

© T DDW H%% , nlAGAMEGE &R 2 VCC S, Mo fi i ikl . AR SEIL VCC 51 IIALTS E
0. 1uF EARFHIA AR | AT AE R 250 18] S AR E i s

o AN, ORI SN A R PR R, 1R AN r A AR N B R R
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1M )=

1.1 fiJ7te®E

o IR AN 0.01uF FLAUE HE 9 VM UM% ESR Fidss i b 78 2849 VM 51 55 % PGND 31, 2%
Hhy 8 BRI A A VM 31 ICE. | i 5 A AR B B T 5 B 0 PGND 31 s

o RIREFIAE FLE A VM k2 B 20520 VM 31585 % PGND. 12201 7T L2 FhL Al 22

- WZITE CPL Al CPH 312 MIMCE —/ME ESR M 2% . Hislfli M HIAHEH 0.1pF. g hEH VM
forh s . A5 LA T R AT 5 AR .

- ZITE VM A VCP BIIL2 MU —AMIE ESR Mz iAse. U — Ay 1pF. HiE i N 16V
. AL R AT RESEE 3 IR

o (% ESR P 255K DVDD 515 8E % et BEUUMF— A 1F. HE RN 6.3 V %
58 i M e 7 % T A A 7 R

- %F DDW $3 , ffi I ESR %I 25 8 VOC 3138 2 et . B AT — M 0ApF . H5E IR
N 6.3V (KEACEE . 5 B o 2 58 T RS 5 M .

oS AU G HLVE B LR R AR I UK

o B U B B RS P
- RO RGBT AR I BT T . B T AT 7S PCB RE Ak
— TSI NBELE R ER | 7 FLE B R B T T 2 AT, M B I A 2 SR T A EL5E
— R B A LR B
~ R LR S FE R N (JLHURAE PCBRJE ) L MR B
~ e TR R S T B T R AL

11.2 PCB #RMERE

KA FR-4 SEFAURIERRL | JE7E TUR AR SR 202 (70 wm) 47 , M7 SR 368 EMI A (
F PCB M2k HUBAEN ) .

11.3 BHERFE

BRI R R B 2R AR SR IRAE , TSR THEGRRE T . HRR BLAJIE PCB EARIR R AT, IR St Es R 45 €
MIZhF. ARELZHMER , WS 1.1,
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12 BRI SRS SR

THREEREIFFR TE. A 7 TIPS fe . A2 RS AN 5 i vk 7 42 1 T BL AN 4
12.1 A5 3CRY

TBMALES (TI) , 207718/ DRV8xxx iz A H il pl S IR
TN (TV) , oF LB PLAE ) as 19 2 FE N R

TEINAES (T1) , B A MR DR EC L A7

TEINAXES (TN) , THEEPLIE ) 5 IRAUE 1 SRS
TENALES (TI) , BHLIEE) a4 75 NS

TEMACES (TI) , FFHEAIC 2 LH T hR RS

TEMAER (TI) , 255l TEC W iEHLe i LA 5 2%

12.2 BSOS BE S

FERSCCRY B, T SR ti.com LRE S SCHEYE . T i s A AT M |, B RTRE R SR A B R
I E . BREREANER | B EETA OB SRS BT T il .

12.3 XHEE

TIE2E™ ZHfitize TRMMNEESEEZR , THENEFFEENE., LTWIFMMEESEAR Y. SRIEM
ZrE R H H O e SR AT 7 AR T S B

BEBRPIN A BN TIERE PRI R4t XN EIEAME TI HEARBE |, HEA—E R TI WS iESH
TIHE (KD .

12.4 Bty

TI E2E™ is a trademark of Texas Instruments.
FrA bR A B A E I .

12.5 FHIBRES

F L (ESD) LA AR LS o A (TI) B UG i 24 0 TR H 6 A0 B Bk L . 1 A= TE A Kb 3
A R | TS SRR L

m ESD MR/ NE FEGUNRTERERE SR |, REREA SR K2 AR B P RE TR 5 R BIHIR |, KRB NIEF M2
HOH P AT b S B R S FR AT R A A o
12.6 RiER
TI RiE#E RARERFIH IR T ARG BB e .
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13 ML HEMTITAGE R

TRTEE P BPREATIAE S X EE DR AR A T R . AR AR A AT, H
ACKRSTRGATIET o« AT RILEAR R BT aShRAS | 152 0 A2 1 3 A
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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.

exceed 0.15 mm per side.

(a5 Lapd

. Reference JEDEC registration MO-153.
. Features may differ or may not be present.

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
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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
B C 1144
44X (0.4) J % . Lo A %
! 1
Cr
* | v / 8]
J_ I T’ L1 ]
42X (0.635) III‘:D o i - IIIC‘:
% i @ l| & % - (T*?)
SYMM 1 45 '
e LES By
N o
% Lo & o % NOTE 9
(R0.05) TYP — 3 $
==1n —+
O i Ed i
(@02)TYP o |
VIA | | %
2 1 [ L___\|‘_____ 23
h 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
— —
R | '
a“—— 0.05 MAX »‘L 0.05 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 DR
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0.125 THICK
STENCIL

I
=

S —

(8)
BASED ON
0.125 THICK
STENCIL

e

e
o ’ I = ol - o b
[
l{
!
4
|
|
-

¥
w0

| ¢

L

SOLDER PASTE EXAMPLE
D 45:

PA :
100% PRINTED SOLDER COVERAGE BY AREA

SCALE:BX

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 4.25 X 8.94
0.125 3.80 X 8.00 (SHOWN)
0.15 347 X7.30
0.175 3.21 X6.76

T——SEE TABLE FOR

DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

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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13.1 BHHEE L

REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

LR AR R T

@ & o|l( B0 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 OO0 OO0 Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2 ‘
4--q--4 t--7--1-
Q31 Q4 Q31 Q4 User Direction of Feed
| % 4 |
T T
A
Pocket Quadrants
1 B A El):i sPQ i ﬁgﬁﬁ” A0 BO Ko P1 w Pin1
] Ef& (mm) (mm) (mm) (mm) (mm) (mm) (mm) R
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
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TAPE AND REEL BOX DIMENSIONS

B ESp i) Qg2 Il SPQ | KE(mm) | FEE (mm) HiE (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 Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
DRV8952DDWR ACTIVE HTSSOP DDW 44 2500 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 DRV8952

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices 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.

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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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.
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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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NOTE3 13.335
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B] 6.2 0.17 (& Joa]c]
6.0 [ J0.08@ [c|A[B]
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OTES — — NOTE & DETAIL A
— — TYPICAL
11— — 44
4226764/A 05/2021
NOTES: PowerPAD is a trademark of Texas Instruments.

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

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

PLASTIC SMALL OUTLINE

(5.2)
NOTE 9 SOLDER MASK
(3.8) DEFINED PAD
44X (1.45) ﬂ S\&LIVIM /SEE DETAILS
; 1 I R _ |
) N T‘L O O 44

44X (0.4) ==

)
L
42X (0.635) j %

v v
v v
= - 5—
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S S

4)
NOTE 9

9
9
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9
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]

©@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

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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