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7 HARE (82)
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35 —— -6 standard deviation error (%)
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E 7-5. B LHIEE , VM = 1.65V £ 3.3V

35 —— -6 standard deviation error (%)
\ —— +6 standard deviation error (%)
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IOUT current (A)

B 7-6. EEARGEHAIEE , VM = 3.3V £ 11V
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VM Power VeP VM

VM VCP 7
bulk == 0.1 yF== y A
= = Charge {t AOUT1
Vmcu GND Pump o Sa'te ) ]
—a
£[ Logic |- e { OCP

To nFAULT

Microcontroller

AIN1

—

AISEN1 :
— PGNDA St
VCP VM @ Mo?gr
T
5 |

Core Logic Gate :j [] AOUT2 | fm\

Drive # € ocp
AIN2 —

}_
Hg Control ~ <> AISEN2
1

Inputs PGNDA
M

From BIN1 vaP v i
MicrocontrollerH ?
Overcurrent
M_
H Undervoltage Gate :j —BOUT1 ;
> Drive -
{ ocP
VREF - \ BISEN1 ;
L ? —PGNDB
IPROPI VCP VM
Clamp ?
AIPROPI } :
5 ) BOUT2
3 Current [«— AISEN1 Gate :j j
- 51 Sense |« AISEN2 Drive #M ocp
Microcontroller - ?}BlSENZ
ADC PGNDB
IPROPI 4‘ h
Clamp =
BIPROPI Current |«—BISEN1
Sense |[«4—BISEN2
Copyright © 2024 Texas Instruments Incorporated TR 15 1

Product Folder Links: DRV8411A
English Data Sheet: SLVSGI9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/drv8411a?qgpn=drv8411a
https://www.ti.com.cn/cn/lit/pdf/ZHCSOS2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOS2B&partnum=DRV8411A
https://www.ti.com.cn/product/cn/drv8411a?qgpn=drv8411a
https://www.ti.com/lit/pdf/SLVSGI9

13 TEXAS

DRV8411A INSTRUMENTS
ZHCSOS2B - OCTOBER 2022 - REVISED JULY 2024 www.ti.com.cn
8.3 ATt

% 8-1 %I T IREh#E A A ST U .
3 8-1. DRV8411A /M o

Juf 51 R 1 51k 2 HEE
Cum1 VM GND BT HLEY VM RS , /MEY 10w F
Cum2 VM GND BUE DY VM 1 0.1uF PR e gt
RnFAULT VEXT() nFAULT AP |, lop < 5mA
RAIPROP!I AIPROPI GND Kl e BE , 2T 8.4.2.1 LA T iR RF
RaiproPI BIPROPI GND K e Be |, ST 8.4.2.1 LT )R

(1) VEXT A2 DRV8411A ERI5IH , EIFRs 1 nFAULT 752 VEXT M8 e J e s i b of e BH 3%
8.4 FpE Ui A
8.4.1 HEFEH

DRV8411A EHMAEHMFER H #rEyLIxsh 5. 51 AINx F1 BINx 43532 A0 B f % H AOUTx Al
BOUTx. #* 8-2 &7~ T i Nanfa =] H M .

% 8-2. H izt
xIN1 xIN2 xOUT1 xOUT2 ViEH
X X LGRS EMA (ORI
0 0 RifHL A BPLA | WEATPCEREN 5 H RS R
0 ! L H J2I ( Hif OUT2 — OUT1 )
! 0 H L iEf (3% OUT1 — OUT2 )
! 1 L L IE ; RN i

AT LUK S N BB IE E LR PLSEEL 100% 525 ELIREN 2% |, tH AT DUBH S N ¥ B K 75 A ) (PWM) DASZE AT AR B L%
M, A PWM B, EIRS) (IE M ) FE s g ok 2 2 A D)4l w O] A . Bl , E Rk RPM )
50% IE[FIXE AL , EIRSNE sk PWM “FF)E” BHEN , INT =1 H IN2 =0 ; M4 PWM “5CH” BEA , IN1
=1 HIN2=1.

AL IERAE T B B M AT (INT =0, IN2 =0) o XF T8 BB 1 PWM |, PWM {5 5 it in
F—A> xIN 5, 15— xIN 5IRFHRESE |, 0 S AR,

R 8-3. YL EA PWM =]

xIN1 xIN2 iR

PWM 0 1E1A PWM |, HUs 225
1 PWM 1L PWM | 12 528
0 PWM S0 PWM |, B 85

PWM 1 R[] PWM |, 1 52 6k

Kl 8-1 Zon 1AL AR H . nJRIER A VM Z R A G
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VM VM
It il
|
_ /l \ ! \\ _ _
Pt o — - , - R
q ! ) L " >
|
- ; b o ; -
t | | ﬂ L @ Forward drive J t T | ﬂ L @ Reverse drive
|
* » (2) stow decay (brake) - @ » (2) Slow decay (brake)
S ———— K P - — ==
O (3) High-Z (coast) . (3) High-Z (coast)
ouT1 2000 —eoum oUTL # 2000 out2
rrrrrrrrrrrrrr e ) e | | ‘\4‘@4—-
/
/,—$—@—+—~ | 1 - +-(3)- - -
J i T ol IS
4 > L J > e L
— A + V* - — +‘V A -
| J 1\ |
4 - —— _
,,,,,,,,,,,,,, - :\‘,/":f 1’\'/;
| | | |
T Lov \ [
Forward Reverse

& 8-1. H HrEF A

450 MR B 7 ESP AR N IR SR BT, B BRI AR S IR SN TR 4 [ Bl SR IX S A DR 1
toeap I E] 24 tH Ay i BN R A (DB ) o A SRAE togap HHTRDIN &4 H 51 R, D00 P e R T B IR 7 1) o A SR FL AL S T
ER, R AT AR R R RS, WHE ST VM ARE R R RS
AR FET FA AR

FERRIERIN 7] (tpp) F2 i NI WS 5 A8 (22 1] FRIST 1] o 22IRF )% P T 0 N 0 0GR Jk o i 1 1 G A g 38 A 4B 4
1R o B NBIAUE K i 18] AT 07 160 N 5 B b g e 75 g2 g RS o BN B0 H R AR IR IR B R T FET S@sEioe
Wi 1] ( trise A1 traLL ) -

N 8-2 SR 1 LIRSS A AR R

IN1 (V) l l
IN2 (V) i |

ouT1 (V)

*—tpp—>*trise>*—toeAD—

—tpp——>traLL>*—tpEAD—

ouT2 (V) :

—tpp—>+trise>*—tpEAD—

& 8-2. H #if} FE &

—tpp—>tra > tpeap—>
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8.4.1.1 B ER

FEFF M b, DRVB4ATA S5 H1C B v il id FF IR AK s &4 tH LUKE Rpgon) FEARPIRE , AT EREN HLIR 3 KA
RIE 7 (BDC) L. Kl 8-3 HoR T — AWl 8 84 51 I P n . B R Beifr e 204 B4 |, 8% AINT I
BINT 2 [F—42H1{5 5 INT , FK AIN2 A1 BIN2 JE#:2] [ — =655 IN2. 5l , % AOUT1 1 BOUT1 %
PER[E AT S OUTY , JF¥ AOUT2 F1 BOUT2 423 [A] —%i 15 i OUT2.

%1
R AR 5 AT A LA . REiZodid % IPROPI #£#:3] GND Jf4% VREF 51 MR % E e T
GND FRERZE T A IS HEL A 1 A EL L S 5t

DRV8411A =
IN1 AIN1
IN2 AIN2 OouT1

AOUT1 Eﬂ—
VMCU BIN1 AOUT2[ }

BIN2
VREF VREF
nFAULT <+—e nFAULT BOUT1

BOUT2

IPROPI AIPROPI 5 OUT2
BIPROPI g % PGNDA
o O PGNDB

K 8-3. AT TS

AR AT OB A PR R (1B, . BT ) $240t BDC LIS AL . £ 8-4 BoR T I
TR Rl IR AS

# 8-4. H Hriztl
OUT1 ( AOUT1 | OUT2 ( AOUT2
IN1 (AIN1) IN2 (AIN2) pet BO(UT1 ) e B(gUTZ ) iEH

0 0 =R P WAT ; HIFZERE S, 1ms JEHEN B SR IhFEREIRAR
0 1 L H R (L OUT2 — OUT1)

1 0 H L IEJf ( #1J OUT1 — OUT2)

1 1 H H izl 5 e
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8.4.2 BRI IATIH T

DRV8411A 7£ AIPROPI 4l BIPROPI 5| ffl A2/ 1 FALAS I . 1435 RS BT DI RE , 109 IPROPIRFER) — &7 . 3X
SR P A 51 B 008 5 AN (5 P b S 00 FEL B 00 L B 00 155 00 I A PR, DRI TR DR SR AR A
RORME. XFE , SRR RENE A AR FE LS B LR SR AR 00 BR il HE AL, O ad I R R B9 B B D
M EHR AT A R R 5t B 8-4 WoR T “HUAURHE” RrhdE 1) IPROPI I .

XINx

xOUTx (V)

Imotor (A)

xIPROPI (V)

& 8-4. 41 IPROPI B} )7

8.4.2.1 HEAI

IPROPI 5| I AIPROPI #1 BIPROPI #ii i 54 H M+ B M Dh % MOSFET B HLLECIE L 23S Aipropr 71T 1
PRI . AT DV 5 FEC 1 5 IPROPI it . WA 4 FR AR MOSFET FR IR a1 PR AR, 7
W s ABEM W B RMIEHRG IR BIR AR ZARE , WNZIEIER | ex AAF. Flln , Wik T
izl SRR, W IPROPI A HLFAN 5 A —AMK 0 MOSFET o 1 B R IE LE

lpropi (B A) = (ILs1 * ILs2) (A) X Apropl (1 AVA) (1)

“CHARAE” R Agrr ZHUE S Apropr TS AHIGHITRZE . EFRIR loyt RN AR O S B R 2 MR 28 1R 22
R ZR B R o

FHUHLALR AN FET _E ¥ B AL B A M AT | T JE =a S A AN R Sh R A f P, a0 8-5 P FRIALBE SR fovF
A R 25 0 1 81 K 00182 3k 5 il 9 T A 00 LML S 2 FRLIAE WA i 2R 5K 1) ) 90 PR P v AR S M PR o AE AT
FEAR , RPUR SRR , JCIRU IR | TR A SRR IR R o (EE AT DA DR ) st i 3 g 2 A
B EH R R BhE , R RO B AT B A AT E S R, AT R AT RAE
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Control xOUTx

Inputs lLoap

S i k!

IPROPI 4 xPGND
Clamp

Integrated e

Current Sense
MCU X”ZROPl —

IproPI
ADC .

AIPROF’I

L]

Verori Ripropi

&l 8-5. £ B B/

MoK IPROPI 5| JHIEZ 2 AMES L 2S (Ripropr) PAEHE , MR Liprop) FE3UL L 7L 4 H 7E IPROPI 5| il E 7= —A
LB E (Vipropr)s X RE B AT 45 FH bR dERE A0 0 2% (ADC) ¥4 5 3 B i/ N Ripropr FE BE 2% 9 S F s B2 338 473000
B ] DA B A T 7 B F R R Y Ripropr HLFELAS B K/, DARI A #1045 ADC (A E/E. 4,
DRV8411A 281FiE K 7 — AW EE IPROPI HLEAH AL HLEE | ATAEX T VREF 51 _E Vyrer PR Vipropr » H7E
R B A sk I B A v FELR S R A 1 ADC .

Tl #WAE Vyw 5 ADC ZEIE 15 K Viprop HIE (ViproPI_MAX) Z it &b 1.25V iR, B, Wk Vyw
A 4.55V % 11V, ] Vipropl max P #ii% 3.3V,

A DM 7 AR 2 TR BT FR ) IPROPI HL M .
Viprori (V) = Ipropr (A) X Riprop (€2) )

IPROPI #i HHy 457 5 52 P 05 R I70RG: 00 B A 00 28 SR IS} 8] (tpepay) BRI BB 1] 248 MM MOSFET J8 4 (K
H INx 5 ) 2] IPROPI % H A £ 5l 28 1% 9 /N B[R] 55 2 TR R ZEIR

£ H Hf PWM {55, W RS AR SRS MM T ( #8h ) oA & D04 , Mg s i i (0 MOSFET 2 R4
SR, (ERRINAE R N (A% IPROPI it AN 22 = AR AT 2T o i INx 51 (¥ 6 & 25 -G MOSFET ( HR4E 15
8.4.1 FiZAER ) , M IPROPI iR S AN B (S 5 — RN . BEAMEM MOSFET FEMRYE &1 K45 % (£
CHUHRIE” R trisg IFTAIRRS ) AR U5 AT REAL S AU, (H IPROPI JEANR RS L OG WIS [A] 4 AR MOSFET
HH R R

8.4.2.2 BIAT

DRV8411A i FJ [t 5 5< Wi 18] HL I 4 7 SRR BRI IR T Zh g o XA, S PFRESAE R A sENL R L iy L B At
ey FLUR A AR AE RO B0 BR 1t R, T JE A B, a0 8-6 PR

VmoTor

(xIN1 or xIN2) _| w

I
Control Input | L
o

[ I torr 1

torr torr |

P 8-6. S MTH [E] FLIAE TR Y
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@It VREF H & (Vyrer) 5 IPROPI it HHEH#% (Riprop) W B HILPTH RE (ltrip). PTEEE 2 Ripropr B
PHAE A Vyrer 2 F) BB S N 30 EC AR 0 AT LU BIAT L4 A

ltrip (A) X Ajpropi (1 A/A) = Vyrer (V) / Ripropr (©) (3)
ﬁﬂﬁﬂ y il[l% VVREF =3.3V. RIPROPI =10kQ H. AIPROPI =200 A/A, I}_I\IJ ITRIP j(*ﬂ/-{j‘j 1.65A.

M Vyy = 3.6V o, VVREF Al LA BN EIL 3.6V HIH . Y Vym < 3.6V B, VVREF W< Vyme

[i5] 5 5 W N [B] B IR i 7 B SCRRRIIL 100% o5 B HL LRI | BUNAE tope MAMMIZE RS H BB |, T HAR
B xINX G BRI AR E A S . AL RIRE T lrrip BB 6 HRE RN AT [ E DG ] (tope)
PRSI 7 topr BAE] |, 24 lour BT ltrip ZJ5 , H MFRTE topr FEEEINTR] P 32E N1 20 MG AU 10 S 0IR 7
( P& MOSFET #1558 ) . fE torr ZJG ) R louT NF trRIP » B R sl A RE R B . ik
loutr TBRKT ltrip , H MR 7E tope FFEEIS B N ZEN 55 — Bl S AR s S g o G 2R xINXx 4246l 5| B IR A 7E
torr RN R AEARAY, | T tope IF AT ARSI A3 70 K 4 20 i o A R BE N

ltrip ELIC 2% R H AT TH BRI A] (tgLank) » B0 B A DUARIERKIIT 18] (toeg)e PN BB Reist 1147 B 76 D) #eday L sk o5 11 e
R L I A S LA R YT o X Rl AR T e L S E L I R AR T . Y S IO U Fhk e T ] AT
PRIBEAZ A A i F il B T o FERRAS 2R I BroQ i ik e i) (] () FE 2815 50 R, 78 IPROPI 5| Bl S 28 F
ZHEE A 10nF AR |, KA BT JE IPROPI fnth EBEAs |, IS F il i iy . B AE nT iR 4 75
BT IR | AH A AEIOK T B8 23 RS LI T Y FEL I 1 e S8 B[R]
AT DAEE FH PN 350 F A A T R A S s, VAR IPROPI #8231 GND % VREF 5] L& 5% B e T GND fI1ME.
W TR R BHEA TR E BT, WFHEZERE Vyrer M Ripropr » # Viprop) KA AR Vyrer BIE. N1E
FLYE AT L IE S TAE | Vyrer DOIALT “EUUSITHM” R e VREF 5] JHH E VG E N .
8.4.3 R4
DRV8411A 3|1 fre , UABT IR A i gt
8.4.3.1 %I (OCP)
FEAS FET _E IR A8E90L e it B i) Fi i 20044 0 a7 P 3 PR R AT AR SR Bl 2% SR BRI 2 FET MUHLL . G0 S i s yat B il 0 45
SEIE)EE IS OCP HuaRUE ik iy 1] (tocp) , W25 H MrIATA FET K% nFAULT 5| B LA 9K BT, £
OCP HikM (tretry) iL)5 , WA EH G H . LA nFAULT FRRA N R HESE | I HIKSh 8K B IE % istT. Wi
WA SRATAE |, MEZ AW |, Wl 8-7 Fon. EER , RARNB BN H A S8 2EH , mAa— Mk
1B TAE.

Overshoot due to OCP
&~ deglitch time (tocp) ~a!

Motor
Current

v

Time

K 8-7. OCP iE1T

AV FET _E S ok I 2 s il . X Rk et 0 . e V05 6 I e 5 W WL SR 2 S R R 4 S S0 v D
T VR ARG ANE P T R A VR 9 0 FE AR I L, K TE e VREF FI IPROPI W E e | B #BEEIEH TAE.
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8.4.3.2 RXWr (TSD)

W NAZIR S 22 R E , WS2EH H MR T FET 30K nFAULT 5B E MR HET. — B NZEE FBEE)
e v o S A = P/ =B P

WEAZA A ATATEE NS (TSD) IRES B, TR BH DRI . BN BUIA BRI B8 T S AT 461
8.4.3.3 X ESiE (UVLO)

B2 VM 51 BRI R R 20T UVLO FEBIMERE Vyvio N, ST s w2, fth FETS #i4%
L R H A AZ AR AL, 2 Vyw BIETFER T UVLO EJHBIER |, K EIER 217 , W&l 8-8 Pin.
NFAULT 51 BIE R B 6 AF D BEIRBIOMARET | JFE IO T IRIZ AT IR RO 51

2 Vyw 735 OV I, WEBHLEE T ek IR & , I H nFAULT 511 AR T 4z L PH AT RE 2 RET

A

Vuyvio (max) rising ——
Vuvio (min) rising — -

Vuvio (max) falling — —
Vyvio (min) falling ——

DEVICE ON é DEVICE OFF Z DEVICE ON

nFAULT R
Time —» i
& 8-8. VM UVLO iZfT
8.5 B3 ThEEAE
* 8-5 B4 T AT/ DRV8411A IhReR =,
* 8-5. BITHER
MODE S H # W
T AR AIN1T B¢ AIN2 85 BIN1 B BIN2 = 1248 = HF TAE TAE
AR Th R BEIR AR = AIN1 = AIN2 = BIN1 = BIN2 = 24K HF
A W SR ATAT b S W% 8-6

8.5.1 T1EfE=
24 VM 5 B 1 e Y5 e TR B R R BME Vgvio J& AT xINX 511 4EF B AIN1 = AIN2 = BIN1 = BIN2 = 0 24k

FIRE |, JFH. twake CHK , SHFHENTE S0, EIBT | H M. AR A AR Z R B 0T | SR
GEEVETINE

8.5.2 L IIFEHEARIE

DRV8411A 5 SRR T FERE A |, DATE IR AN 28 R WG I 9820 VM 5B IR #E. 24 AINT. AIN2. BIN1 A
BIN2 5| JHITERS 8] tg gep WIINIKHL R , DRV8411A 23 4FiE NAK ThFEHEARAR

FERERRAECS |, H AR TR . AR RS M A B2 AR EE A, JF LA AE IR ST B (luma) IR /NI L%
PEREESS T i B BER B ORI SEZE T T N A MOSFET . RS AE P A Sy A\ 2 9 IR HE P It e D0 2 S7 B N\ e
MRASE . FEAEATH 5] RIAL T i B TR I twake AOFFEEITIALIG , e IEH e 48T .
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PAUN I 7 LR 1 3 NI I R HRAE R 7= 451

CC
b

| 1 | I
——+—Active Mode—n—fﬂlg(eiS—N—WakeupN—Active Mode—»
| | | | |
| | |
| | | |
IN1 | | | |
| | ¥ | |
| T p)) T T
| | | | | |
: IN—tSLEEP—NI r_tWAKE_’: :
PR | | L 1 L
| | | |
IN2 | : : |
| |
t (J | |
| | | | | |
| | | | | |
| | | | | |
| | ! <C ! \ |
| ) | jod 1 ) |
ouT1 | | I Hi-z ! | |
| | | « | | |
| { t
| | | | | |
| | | | | |
| | | | | |
| | | I 1 1 |
| | | 27 |
OouT2 | ! I Hi-z ! y I\
| | | | | |
|
| | | | |
| | | | |

8-9. HEHRAR U N\ A e i b 1]

8.5.3 H/EHE

DRVB411A 257518 B W S i 3 N WU = X vl PR 28 R A fan th B sk SO 88 AR AT N Bk T s
IR, Wik 8-6 FRHFTIR . 43 R WK 2 EIT | #8 4518 H M =00+ Fpde N is s .

R 8-6. WE KL A
g Rt BB e
VM 7’\}3‘3 (UVLO) VM < VUVLO,faIIing nFAULT VM > VUVLO,rising
ﬂﬂﬁ ( OCP ) IOUT > IOCP nFAULT Eﬁjiiﬁ . tRETRY
KM (TSD) Ty> Trsp nFAULT EE) :TTJ < Trep -
HYS
8.6 5| A
8.6.1 ZHEHFHA
8-10 JE/~ T M AT AINT, AIN2. BIN1 I BIN2 [ N&544 .
100 kQ
& 8-10. ZHH-FHA
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9 N FH FNSEIR

&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

9.1 MAFRE

DRV8411A T4 il ELym 58 it e | bl F R R B FR .

9.1.1 #Z i /H

F P ar Do HER L. X BDC i # BDC FHLM L B DRV8411A |, tA Tk
9.1.1.1 PR AN A

Kl 9-1 Box | DRVB4AMMA Z41 9k Bl A0 ik B ALy g R S H

VM
VMCU 100nF—L +J_CBULK
- I oW
? DRV8411A = =
PWM PLIAINT g AOUT1
!
PWM PIAIN2 AOUT2 g
PWM P IBINT epper
PWM PLIBIN2
BOUT1
Microcontroller vMmcu VREF BOUT2
(MCU) AIPROPI
BIPROPI .
nFAULT 2 g PGNDA g
& Z PGNDB éé

I AR

& 9-1. DRV8411A Ux3}:5 3 FE L) S 24 7 A o 2 ]

9.1.1.1.1 &/ ER
* 9-1 5 T RGBT A S

£ 9-1. B SH

BItSH HiE A BIE

FLAL FL I FEL Vi 1MV
LSRR RL 340/
LR L L 33mH/H
H bR ks B A ItriP 500mA

9.1.1.1.2 (R L FE

9.1.1.1.2.1 B 3%

fic ® DRV8411A I, 55— 75 B 2 fT 75 W B AL AL s ROt 00 o s T A F PWM 2 OS24 B R 2 200
(5

WS H A N, WA S hER: . Bt B AL AT DS KR B brféik
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XTIt B EALAGE (v)s O REZ (ny) ATHEALA DA (0 sep)

v(rpm) x ng, (steps) x 360° /rot
Bstep (°/ step) x 60 s/min 4)

Fstep (Steps/s) =

9.1.1.1.2.2 BREWHT

BRAS AL (Irpyp) AEBRAT SRR RO, BB YE T 2B L HLAE Sob30 slpab R 7 5 FIg A7 4%
PAERGSER. X5 T 500mA Y brip 11, KeBUHEI (Rypropi) IEINTFEA 5 Ff s AT 51

Raiprorl = Reipropi = Vvrer (V)/[ITriP (A) X Aipropi (& A/A)] = 3.3/[0.5 x 0.0002] = 33k © ()

ARG FL PEL e R Al (R M 33k Q.
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9.1.1.1.2.3 A=

DRV8411A M Tt DL ML E |, AP i B R E 0 dE B OR 50y 20 3 bl

o AP

5783 AR S oY

o DU R R

9.1.1.1.2.3.1 £ WEFH

FEABHRE T, A LA (BRI AR ) R EE MR IET |, AN SR R 90°. 4P
bei o oA 4 e sk ST SN T 1 pa it WA P ST 4l N7 R B 8

el 2 PWM % it i3] AINT. AIN2. BIN1 F1 BIN2 51 E (0 9-2 Aran ), 3F HIREI 8L AE IE 7 (FRW)
A (REV) # R izt

A
| 90° |
—>: Phase :4—
; _
|
AIN1 : >
| | | |
|
|
|
|
AIN2 ' >
| I | | |
! | I |
I | | |
I | | |
I | | |
BIN1 } I I L >
| I | | | | | |
| I | | | | | |
I T I *
I | | |
I | | |
| | | |
BIN2 T : r : >
| I | | | | | |
| I | | | | | |
| ' | —
AOUT12 FRW | AOUT12 FRW !
AOUT12 : ! : ! >
| AOUT12 REV | AOUT12 REV
| |
| T | T
| I | | | | | |
1 | | |
1 | ! |
BOUT12 FRW | BOUT12 FRW |
BOUT12 : : ; ! >
| BOUT12 REV | BOUT12 REV
| ' | -
| | | | | | | |
| | | | | | | |
Time —»
& 9-2. 5 HER P
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9.1.1.1.2.3.2 HFFEM FHIFE ST

PR |, =R (1EM . RABGETHN ) 21847 , LUk T M AE A 2P 2 B 2 A1
HIEALE . WATIRAS SOV AL GRE Hh B AR DR S U OA . XA st F T i 2 2D HE I

P PWM S Bt inE] AIN1. AIN2. BIN1 A1 BIN2 5] E (408 9-3 fiar ), FF HIKSh#ANAEIE M . )
AT T BT

A > 45
| Phase
AINT | -
T I >
| | | | | |
| | | | |
| | | | |
| | | | |
AIN2 | | | | | .
T T T T T >
| | | | | | | | |
| T T | | T T | |
| | | | | | | | |
| | | | | | | | |
BIN1 | I I | | I I | | >
| | | | | | | | |
| | | | | | | | | | | | |
+ | | | | + + | | | | —
| | | | | | | | | | | | |
| | | | | | | | | | | | |
BIN2 | | | | | | | | | | | | | _
= : | : : = : : | : = : | : : = : : | : = : i
21 [ I N A N A E R B O A
(@) T T o' | | [e) T T o ! | | I O
O | AOUT12FRW | O : : : : O | AOUT12FRW | © : : : : o |_
AOUT12 T T T T T T T T T >
Lo Lo AOUT12 REV A AOUT12 REV |
| | | | } } | | | | } } |
| | | | | I I I | | | | | I I I |
| | I I | | | | I I | | |
| | ' ' | | | | ' ' | | |
| | BOUT12 FRW | | | | BOUT12 FRW | | |
BOUT12 | 1 1 | | 1 1 | | »
| ] | | ] i 1 ] | | ] ] i
I S0 1 1 1 | BOUTI2REV | &1 1 I 15 | BOUT12REV
| < | | | I < \ \ < | | | | < \ \
T o | | | I O T T o1 | | o T T
| 1 O | | | 1 O 1 | | 1 O | | 1 O | |
| | | | | | | | | | | | | | | | |
Time —»
& 9-3. Pl T PR B
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9.1.1.1.2.3.3 1EF M FHIFEAHEEST

FER AP BRI |, WRAD 48 I 18 d AR RS (45T BDC B3 |, #k0y “Hilahisl” ) SEEl 0A R
U, A=A (IEA . A B Eh AR AR A ) 2 I8 AT , DURR R T LA P A 4D AT B 2 TR R ]
P o ASHEEHCRES oV LSS i) IR RS I 2 OA. B Bl & R Bt A, AT REA B T 98

0 13k e R FNR B
FE g PWM SN0 2] AINT. AIN2. BIN1 Al BIN2 5E ( tnl& 9-4 iz ), I HIRshEsAEE A, A Al
Hl B T BT,
A > e 45°
| Phase —
AIN1 | R
| | | | | =
| | | | | | | | |
_I : : ; |
AIN2 : : | : .
I I I I | a
| | | | | | | | |
| T T | | T T | |
| | | | | | | | |
ot || L | L R
| | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | |
+ u | | + + + | | —t
| | | | | | | | | | | | |
BN2| | L L b RN
Wi w0 W w1 iwi
S5 | | 3T | | 13—
@ | AOUT12FRW | @ | | | @ [AOUTI2FRW| @+ @
AOUT12 T T T T T T T T >
A AOUT12 REV A AOUT12 REV |
B e
| | : : | | | | : : | | |
b BOUT12 FRW b BOUT12 FRW Lo
BOUT12 — R T I i
| g | | I Y [BOUT12REV | ¥ 1 | | 1Y | BOUT12 REV
| < | | | | é ' ' < | | | | < ' '
T o | | | | T T o | | | | @ T T
| | o | | | | o | | | o | | | o | |
| | | | | | | | | | | | | | | | |
Time —»
& 9-4. BRI T B0 RE P
9.1.1.1.3 Wi %

Ch1=AIN1,Ch2=AIN2,Ch3=BIN1,Ch4=BIN2, Ch5=A0UT12, Ch 6 =BOUT12, Ch 7 = AOUT12

HJ% , Ch 8 = BOUT12 ik
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A 9-5. Bt BNl EPHEST

Bl 9-6. PRIEZZ T K i AL BT
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Bl 9-7. 1S IER T KB AL P HEE AT
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9.1.1.2 % BDC HHLFH
9-8 {ur 7 HI T HREN I BDC HLALA DRVB411A St AR ]

VM
Vmcu 100 nF +J_ CBsuULK
—T— T 10uF
? Vmcu DRV8411A H
Microcontroller NC s
(Mcu) | nFAULT =
PWM »L1AINL
PWM P»L1AIN2
PWM »L1BIN1
PWM »L1BIN2
(0]
ADC AIPROPI 9( O PGNDAL]
ADC BIPROPI & 3 O PGNDB

RIPROPI A
Ripropi_B

i

&l 9-8. WENFIA BDC AL S0 24 57 e [ 2 1
9.1.1.2.1 i ER
® 925 T RE VRIS
*®9-2. #itsHK

IS5 i ~BIE
FAL LR HL %Y 7V
AL S84 FL B RL 7.80
FLL SR L L 500 pH
H ALY 7 AR FLA IRms 600mA
HLLJE 3 HL IsTART 900 mA
SR BRI ltrip 1A
B L S HE L (PR ) Virip 200mV

9.1.1.2.2 LRI FE
9.1.1.2.2.1 B HIE

JS2 P A P ) AL P P BB R T o 32 FEUWTL PR A8 AR BT 75 (06 20 B e B (RPM) o PRI By, A Rl FELA R LAt e e 75
AR, [FIRERAH A PWM 5 2 S T Dh % FET . 5 e Y A RS o 19 e o JR 7 A AL e 2 I AR AR A 26

9.1.1.2.2.2 BEWT

BRI (lrrip) A2 BT — SRS R K HER . BT HEILFEE BT ( B3HER ) N 900mA |, K bk F 1
lrrip FEVIL PRI R TG R . AELERR ltrp EN 1A, BEIE , ATEH 7R 6 SkiEHFZER 2] AIPROPI F1
BIPROPI 5| i #a: HFE ( Rapropr A1 Reipropr ) FIME .

Raipropi = Reipropi = VvRer (V)/[ITrip (A) X Aipropr (1 A/A)] = 3.3/[1 x 0.0002] = 16.5k @ (6)

9.1.1.2.3 Wi Hi4

Ch1=A0UT2,Ch2=BIN2, Ch3=AIN1,Ch4=BOUT1, Ch6=AIN2, Ch7=A0UT12 #ijii , Ch M7 =
BOUT12 Hiji
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& 9-9. EHF AT

& 9-10. HIFRIES
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9.1.1.3 BHTEREM
9.1.1.3.1 BXBHER

FESERRIg AT, FALSR B % AT SIS R e Y PR AR FE AR BRI IR RO SR OLZ BIA S FE AT PCB B RAR
REGU . FEA b BRI 2 2B L N RO IR E - D FRREBUK T 55 R PCB 1AM —
i, R A R A A AR PR B LA 1 AR T -

i b gy i RREBCUE (BT PESR B, DA LRI F PCB S5 M EANBE N RS IOIRES A5 B0 T AT A S I AR AL
BRI ZFEHL. SR, N 7 PAFUER OB | A0 I ) & A7 Bk SEfrR i PCB #tit.

9.1.1.3.2 T EFEE

A DR AR b FET MPHEL Rpgony HFERLIT BRI g . PWM JF GRS 3 BURE RS 1 1)
F, BAREGRT PWM AR LA B TE] LA VM ELR R T

— A H BRI FFEHTE T 2 7 KBUS

Prot = (HS — Rops(on) * lout(rms) )+ ('—S — Rps(on) % lout(rms) ) (7)
Hrp

HS - Rps(on) /&= fll FET f rEFH
LS - Rps(on) AEM FET A4 HLBE
lout(rRms) 2N E]HEHLE) RMS it HL i

Ros(on) FEIREETHmmisgin , BILEEE s Ay, DhRFER a1 K. RS SOt R L A5 B X — R
9.1.1.3.3 #ift58

Hn R da € S EIEIAPE R o ga E B T LLRC M ORA) 85 80 (G S AERE . AN, SEBr RSk BE T RELL ML E
GFEEZE , BRI OU T PCB JZ & Mgk i FLACE UL HCRIR A AR T AR . X5l 28 SRS Ry 5E R IAT AR I (1]
KWLM D FE MR BE . AT T AT BT AR S R 25 2 2% F

AT R AR A U S AR B )
HTSSOP ( PWP #3 )

« 2JZPCB ( R~} 114.3mm x 76.2mm x 1.6mm ) , #xifE FR4 , 10z ( 35mm 45 ) 5k 20z /5% . B fL
IAFETHIAER T (12 LK 4 x 3 FEF, Amm [A]#E , 0.2mm E4% , 0.025mm 8% )= ) -
- T2 : HTSSOP &34 ] sF R P s AR . TiE B H X 5 A A
- K Bt R RS AR I ERE R S O I FLIEA T R I R T A T A R T AR A
* 42 PCB ( R~ 114.3mm x 76.2mm x 1.6mm ) , FrifE FR4. SMUSFEIAA 1oz ( 35mm 45 ) 5L 20z
BEHERE . ASFIRFFAE 10Zze BEHGEFUANAAAE TRORER T 7 (12 IR 4 x 3 A, 1mm [R]E
0.2mm E1% , 0.025mm 482 ) -
- T2 : HTSSOP 5 & )] SF A~ T slcHAas o T2 4 T RRAE AU A BT AS T
- HAZE 1 0 GND ~FiE i FLAGE R 2 AR . B P I A 74.2mm x 74.2mm.
- HE)ZE 2 BRI, THGER. BIEFHMNEEN 74.2mm x 74.2mm.
- REZ W EANRERIE TS, AT IS8R R, ik B IR Y GND ST S FLPFHE AT RGE
o REHHVES R SE2EAS (5mm x 4.4mm).  BARTERAR T (0 RS AR E | (BRER IR
SHRFEAAL

5 9-11 8o T HTSSOP dat e ALl R BRBUR B . 3% 9-3 o 143 IO LA AT A AS R AROR T
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& 9-11. HTSSOP PCB H#&ITi &
* 9-3. FiT 16 5| PWP HEH R~ A

HEH (cm?) R A (mm)
2 16.43
4 22.23
8 30.59
16 42.37

WQFN ( RTE 33 )

« 22 PCB (R} 114.3mm x 76.2mm x 1.6mm ) , bx#fE FR4 , 1oz ( 35mm 4 5% ) 5% 20z Hi /&% . B FL

INAFAETFHBERF TR (5 AL, 1mm [8)#E , 0.2mm E4% , 0.025mm 4% 2 ) -

- THJZ : WQFN F5358 R <] A2k

- JRE - EE s EE RS L T g KB B S XA B A AR

* 42 PCB (R 114.3mm x 76.2mm x 1.6mm ) , bxifE FR4. #MUFHEE 1oz ( 35mm B HJEE ) B 20z

BHERE . WMFTHARFEE 10z. B FUNAF/E TEZERST T (5 AMdfL , 1mm [E#E | 0.2mm BEiE

0.025mm #I4%)2 ) -

- TiJZ : WQFN F535 ]~ A2k

- FiEE 1 : GND “FHEE S LSRR P T k. B PIRITEAA 74.2mm x 74.2mm.

- RIEJZE 2 VRSP, EAGER:. BIEFH RN 74.2mm x 74.2mm.

- KB /NSRS IESE AT IEhE N7, @ik IR Y GND ST i FLBE AT 0
o RZHEERN 1.55mm x 1.55mm. JiEZBAERL I RSF S5E3AETE (3mm x 3mm). SRR R SE
TREFAAL

K 9-12 7R T HTSSOP 25 (L L EE BOR B . 3K 9-4 SR T B A ECI A A B AN TRIAROR T
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& 9-12. WQFN PCB &I Ti 2

#* 9-4. T 16 5| RTE HEMR~T A

HATEAR (cm?) R~ A(mm)
2 14.14
4 20.00
8 28.28
s 40.00
9.1.1.3.3.1 BEAHMEE

R FAHRBL AR SAEAR K — B (] A LUMEE ) RMS HUR TAF . A2 P LR IR T R ya 1 W g (46
EHBPRES ) tnfThE PCB RIRAR . B R A ZHOMAR . WA, ZH0MZ . -7 g

Roa A1 W g wiitk s |, 8] PCB A & B4 BE AR5

90
—— 4 layer, 2 0z
—— 4 layer, 1 0z
—— 2layer, 2 0z
80 —— 2 layer, 10z
70
e
; \ \\
~ 50
\
\
\
40
30
20
2 4 6 8 10 12 14 16

Copper area (cm?)

B 9-13. HTSSOP. PCB Z&ZIFE#HH SR AKX R
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17
—— 4 layer, 2 0z
—— 4 layer, 10z
—— 2layer, 2 0z
16 \ —— 2layer, 10z
15
g \
© 14
>
13
\
\
12
\
11
2 4 6 8 10 12 14 16
Copper area (cm?)
& 9-14. HTSSOP. %% HEERHESH SHEARE KK R
120
—— 2layer, 20z
115 —— 2layer, 10z
110 \
105
—~ 100
5 AN
< 95
< I
3 \
& 90
\
85
80
—_—
75 —
70
2 4 6 8 10 12 14 16
Bottom layer copper area (cm?)
&l 9-15. WQFN. PCB % Z I EHFH 5H AR A FI <R
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PWP0016-C01

PACKAGE OUTLINE

PowerPAD" TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

PIN 1 INDEX
/AREA

E‘4X

SEATING
PLANE

PAD

{/ N ALTERNATE THERMAL PAD DIMENSIONS
I
DIM A DIM B
‘\ \ / j ‘i OPTION (MAX/MIN) (MAX/MIN)
N P f 01 2.46/1.75 2.31/1.75
— (0.15) TYP 02 2.5/1.8 2.64/1.94
2X 0.95 MAX
NOTES5 | — =—4x(0.3)
8 | 19
2X 0.23 MAX
— — r NOTE 5
— N I I
El—f
—] 17 1
DIMB
—] 1 GAGEPLANE
. L '
—
- —, L0
1 16 08
DETAIL A
THERMAL l«— DIMA —»] TYPICAL

4229315/A  12/2022

NOTES:

-

per ASME Y14.5M.

ok wbN

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.

PowerPAD is a trademark of Texas Instruments.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
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EXAMPLE BOARD LAYOUT

™ -
PWP0016-C01 PowerPAD ™" TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
16X (1.5) METAL COVERED
BY SOLDER MASK
i 1
16X (0.45)
} !
(R0.05) TYP
SYMM !
e 1
($0.2) TYP ! [I}
VIA [i}g
SOLDER MASK \
| ‘ (1) TYP |
[t (5.8) -
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING\ SOLDER MASK\ / OPENING
EXPOSED METAL | "T7——EXPOSED METAL
0.05 MAX »j 0.05 MIN
ALL AROUND ALL AROUND

NON-SOLDER MASK
DEFINED

SOLDER MASK DETAILS

SOLDER MASK
DEFINED

4229315/A  12/2022

NOTES: (continued)

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

numbers SLMA002 (www.ti.com/lit/sima002) and SLMAO004 (www.ti.com/lit/sima004).
Size of metal pad may vary due to creepage requirement.

oo oNOo

-

or tented.

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

Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
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EXAMPLE STENCIL DESIGN
PWP0016-C01 PowerPAD " TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
2.5) —=
16X (1.5) OE,;1A 2S5ETDH?CNK METAL COVERED
. STENCIL 7 / BY SOLDER MASK
16X (0.45) | |
[ e
JENE \ :
(R0.05) TYP | ! | f
| f‘/\ | (2.64)
s L L
14?(;5) - ‘ 'STENCIL
e L l

(5.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

- THICKNESSES

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 2.80 X 2.95

0.125 2.5 X 2.64 (SHOWN)
0.15 228 X2.41
0.175 2.11X223

SEE TABLE FOR
DIFFERENT OPENINGS
‘ FOR OTHER STENCIL

4229315/A  12/2022

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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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 ©)
@ ©)
DRV8411APWPR Active Production HTSSOP (PWP) | 16 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 8411A
DRV8411APWPR.A Active Production HTSSOP (PWP) | 16 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 8411A
DRV8411ARTER Active Production WQFN (RTE) | 16 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8411A
DRV8411ARTER.A Active Production WQFN (RTE) | 16 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8411A

@ 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e 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 OO0 O 00 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)
DRV8411APWPR HTSSOP| PWP 16 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
DRV8411ARTER WQFN RTE 16 5000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION
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www.ti.com 24-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DRV8411APWPR HTSSOP PWP 16 3000 353.0 353.0 32.0
DRV8411ARTER WQFN RTE 16 5000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RTE 16 WQFN - 0.8 mm max height

3 x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4225944/A
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PACKAGE OUTLINE
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

SIDE WALL
METAL THICKNESS
DIM A
OPTION1 | OPTION 2

I 0.1 0.2

0.8 MAX
LAL* = e
0.05
0.00

[]1.68+0.07 (DIM A) TYP
S 7

—EXPOSED
THERMAL PAD

0.18
0.1M |C|A|B
(OPTIONAL) s 0.050
05
16X o3

4219117/B 04/2022

NOTES:

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. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER MASK DETAILS

4219117/B 04/2022

NOTES: (continued)

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

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(1.55)
16 13
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X
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NOTES: (continued)

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