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GHx 1 SHx 5l I IR RE ST -

7.2 ESD &%
& Hpr
) AT (HBM) |, 754 ANSI/ESDA/JEDEC JS-001 #5iE() +1000
V(EsD) Gy — - \%
F IR (CDM) , 4 JEDEC it JESD22-C101@) +500

(1) JEDEC 3¢ff JEP155 #it : 500V HBM R SEELERRHE ESD 2 iR T %447 . 5108 £2000V ) 5] BIs br bRl B R AT SR K 1 AE -
(2) JEDEC 3C#% JEP157 #iil : 250V CDM REMS#ERRHE ESD 2R T 22247 . 5104 £500 V 5 ISk L r] se B A S s 1 Re .
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7.3 BULBT M
MRFAMN - Ta= -40°C £ +125°C (RIEHH UM )
B/ME BRME Hfir
MR IR &
Vum AR BR 2 25 LR LR (VM) 9 75
VvDRAIN P77 252 B o AR B B E% I (VDRAIN) 7 100
v, fﬁﬁ[))gﬂ)i)j—: ( ENABLE. GAIN. IDRIVE. INHx. INLx. MODE. nSCS. SCLK. SDI. 0 55 v
fowm HEANE PWM {55 ( INHxX, INLx ) 0 200" kHz
tsH FFRAT R 4E TG (SHX) 0 2 Vins
IGATE Hs PSR R Bl B IR (GHx) 0 25(1) mA
lGaTE LS I ANSF- S5 B0 A 3K 3 L IAE (GLLX) 0 25(1) mA
Ipvop SR A7 # HL IR (DVDD) 0 10(1) mA
VVREF E A R (VREF) 3 55 Vv
Iso Y TRTBOR A H FL I (SOx) 0 5 mA
Vob FFIR L fiBE ( nFAULT. SDO ) 0 55 \%
lop TFEH L IR ( nFAULT. SDO ) 0 5 mA
Ta TAEFREE -40 125 °C
Ty LARZEIR -40 150 °C
(1) LAUEAET)ZEFERAI IR .
7.4 BMEREER
DRV8350F DRV8353F
e RTV (WQFN) RTA (WQFN) =¥ v
32 5[ 40 5
Roua 25 2 IR 29.2 26.1 °C/W
R0 ucitop) ghE A5 (T ) FARH 15.2 13.1 °CIW
Rous 4478 LR AR AP 9.2 8.4 °CIW
byt LS TRAHES 5 0.1 0.1 °C/W
LN} 4 2 IR IE S L 9.2 8.4 °CIW
R o ycbot) ER AL (R ) P 1.2 1.1 °C/W
(1) ARBIAMIERNEZEE  BSH CEREM IC HBMFEIR) MRS .
Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 7

Product Folder Links: DRV8350F DRV8353F


http://www.ti.com/lit/SPRA953
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/drv8350f?qgpn=drv8350f
https://www.ti.com.cn/product/cn/drv8353f?qgpn=drv8353f
https://www.ti.com.cn/cn/lit/pdf/ZHCSLV1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLV1B&partnum=DRV8350F
https://www.ti.com.cn/product/cn/drv8350f?qgpn=drv8350f
https://www.ti.com.cn/product/cn/drv8353f?qgpn=drv8353f

13 TEXAS

DRV8350F, DRV8353F INSTRUMENTS
ZHCSLV1B - AUGUST 2018 - REVISED AUGUST 2021 www.ti.com.cn
7.5 B HPE
MR EAE N Ta= -40°C % +125°C Vym =9 275V, VvpraiN = 9 % 100V, Vyin = 48V ( kA Ui )
5% \ TR A EX TR T
BJR & ( DVDD, VCP, VGLS. VM)
lym VM A 55 B Vym = Vvprain = 48V, ENABLE = 3.3V, INHxX/INLx = 0V 8.5 13 mA
lvDRAIN VDRAIN T/ HL il HL i Vym = Vvprain = 48V, ENABLE = 3.3V, INHx/INLx = 0V 1.9 4 mA
ENABLE =0V, VVM = VVDRAIN =48V, TA =25°C 20 40
IsLeep R ARABS = LI FRL AT pA
ENABLE =0V, VVM = VVDRAIN =48V, TA =125°C 100
trsT A ik e e ) ENABLE = 0V J& L) 5 H i 5 40 us
twake ap LN Vym > Vyyio » ENABLE = 3.3V DS H 5 44 1 ms
tsLeep SR T[] ENABLE = 0V PAMf 854 3 N BEARAL =0 1 ms
Vovop DVDD #a J 42 i i lovop = 0 & 10mA 4.75 5 525 v
Vym = 15V, lycp = 0 & 25mA 9 105 12
Vym = 12V, Iyep = 0 & 20mA 7.5 10 15
Viep B4 VDRAIN JyZEHE [ VCP TAEH R v
Vym = 10V, lVCP =0 % 15mA 6 8 9.5
Vym =9V, lycp =0 & 10mA 5.5 7.5 8.5
X Vym = 15V, lygLs = 0 & 25mA 13 14.5 16
VveLs UL GND A%:HER VGLS TAErLE Vv
Vym = 12V, lygLs = 0 % 20mA 10 115 125
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MARZAF N Ta = - 40°C £ +125°C , Vym =9 £ 75V, Vyprain = 9 £ 100V, Vy =48V ( BAESE W )

¥ WA BAME HEE BAME| B
Vym = 10V, lygLs = 0 & 15mA 8 9.5 10.5
Vum =9V, lvgLs =0 & 10mA 7 8.5 9.5
FHEHFHA (ENABLE, INHx, INLx, nSCS, SCLK, SDI)
Vi NI 0 0.8 v
\um N = LR 15 55 \%
Vhys B NIE B IR i 100 mV
I N Z AT IR Vyn=0V -5 5 pA
I N = Vun=5V 50 70 pA
Rep g AN e 100 kQ
tpp FEREAEIR INHxX/INLx 54 % GHx/GLx ¥ 200 ns
9 B SF H/W 3 ( GAIN. MODE )
Vin HABER 1 R Pt 0 Y
Vcomp1 RS PN & | Vg TV 2 18] B L b o 1.156  1.256  1.356 \%
Viz AR 2 HUR 47k Q + 5% %EH:%E GND 1.9 v
Vcompz DU H PN HL S PR S 1 Vip F1 V3 Z IR L UL 2408 2508 2.608 \%
Viz A 3 HE A 3.1 \%
Vcomps VY PR N HLR LU S 3 Vi3 Fl Vg Z I811 L L 4% 3.614 3.714 3.814 Y
Vig A 4 #E #%4%2% DVDD 5 \%
Reu R AEN i P-4z DVDD 50 kQ
Rep REA=ER PN e 84 kQ
G H/W HA ( IDRIVE. VDS )
A AR 1 HE et 0 \%
Veomp1 A HL P L LA 1 Vg Fl Vo Z ) R LA 2 0.057 0.157 0.257 \Y
Vi AR 2 HLE 18k Q + 5% i 0.8 \%
Vcomp2 P R P 2 Vg 1 Vg 22 [8) R 1 b 2 1158 1.258 1.358 \Y
Vis A 3 HR 75k Q + 5% i 17 \%
Veomps LHCP R R 3 Vig Hl Vg 22 18] B L3RS 2257 2357 2457 Y
Via B 4 R FPEA 25 Vv
Vcompa LHCP R R 4 Vig Rl Vs 2 IR HLUR EL AR 2561 2661 2761 Y
Vis AR 5 B 75k Q + 5% %% DVDD 3.3 Y
Vcomps LHF R 5 Vs 1 Vg 2 [R) B L b o 3.615 3715 3.815 \%
Vie AR 6 HUE 18k Q + 5% ##%% DVDD 4.2 Y
Veomps LHT LR RS 6 Vg 1 V7 22 18] B L b o 4.75 4.85 4.95 \%
Viz ANBE 7 R %% DVDD 5 \%
Rey R Py _E 4 3] DVDD 73 kQ
Rpp NRLHFH PN il 73 kQ
FriR# Y ( nFAULT, SDO )
VoL KR lo = 5mA 0.125 \
loz i HH g B LR Vo =5V -2 2 pA
MR I%Zh4% ( GHx , GLx )
Vym = 15V, lycp = 0 % 25mA 9 105 12
Voo DL SHX L Vum = 12V, lycp = 0 Z 20mA 75 10 1.5 v
e AR A2 Vym = 10V, lyep = 0 % 15mA 6 8 9.5
Vym =9V, lyep = 0 & 10mA 5.5 7.5 8.5
Vum = 15V, lygLs = 0 & 25mA 9.5 1 125
Vest Bl PGND Jydifi g Vym =12V, lygLs = 0 & 20mA 9 105 12 v
(OB B3 s Vym = 10V, lygLs = 0 & 15mA 75 9 105
Vum =9V, lvgLs =0 & 10mA 6.5 8 9.5
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{}ﬂﬂﬁt%’f#%j TA = -40°C @ +125°C y VVM =9 @ 75V , VVDRAlN =9 § 100V y VVlN =48V ( Bﬁ‘:jt%ﬁﬁéw )

5% WA BME AT BOAE| A
DEAD_TIME = 00b 50
" DEAD_TIME = 01b 100
toEAD ﬁgg&%éﬁ SP1# T DEAD_TIME = 10b 200 ns
DEAD_TIME = 11b 400
HIW 25 4 100
TDRIVE = 00b 500
TDRIVE = 01b 1000
toRIvE i;%%ga - SPI#ft TDRIVE = 10b 2000 ns
TDRIVE = 11b 4000
HIW 2 4000
IDRIVEP_HS =k IDRIVEP_LS = 0000b 50
IDRIVEP_HS &k IDRIVEP_LS = 0001b 50
IDRIVEP_HS &k IDRIVEP_LS = 0010b 100
IDRIVEP_HS &k IDRIVEP_LS = 0011b 150
IDRIVEP_HS &k IDRIVEP_LS = 0100b 300
IDRIVEP_HS &k IDRIVEP_LS = 0101b 350
IDRIVEP_HS &k IDRIVEP_LS = 0110b 400
S IDRIVEP_HS & IDRIVEP_LS = 0111b 450
IDRIVEP_HS =& IDRIVEP_LS = 1000b 550
IDRIVEP_HS &k IDRIVEP_LS = 1001b 600
IDRIVEP_HS =& IDRIVEP_LS = 1010b 650
IpRivEP ﬁ%{%*& IDRIVEP_HS =& IDRIVEP_LS = 1011b 700 mA
IDRIVEP_HS =k IDRIVEP_LS = 1100b 850
IDRIVEP_HS =& IDRIVEP_LS = 1101b 900
IDRIVEP_HS = IDRIVEP_LS = 1110b 950
IDRIVEP_HS =% IDRIVEP_LS = 1111b 1000
IDRIVE = 4 50
IDRIVE = 18k Q + 5% )t 100
IDRIVE = 75k Q + 5% s 150
HIW 20 IDRIVE = #ibiA 300
IDRIVE = 75k @ + 5% %% DVDD 450
IDRIVE = 18k Q + 5% %% DVDD 700
IDRIVE = i#:4#%% DVDD 1000
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MARZAF N Ta = - 40°C £ +125°C , Vym =9 £ 75V, Vyprain = 9 £ 100V, Vy =48V ( BAESE W )

5% Wik E A BAME MEME Bkl B4
IDRIVEN_HS 5% IDRIVEN_LS = 0000b 100
IDRIVEN_HS 5% IDRIVEN_LS = 0001b 100
IDRIVEN_HS 5% IDRIVEN_LS = 0010b 200
IDRIVEN_HS 5 IDRIVEN_LS = 0011b 300
IDRIVEN_HS 5% IDRIVEN_LS = 0100b 600
IDRIVEN_HS 5% IDRIVEN_LS = 0101b 700
IDRIVEN_HS 5 IDRIVEN_LS = 0110b 800
- IDRIVEN_HS 5 IDRIVEN_LS = 0111b 900
IDRIVEN_HS 5 IDRIVEN_LS = 1000b 1100
IDRIVEN_HS & IDRIVEN_LS = 1001b 1200
IDRIVEN_HS & IDRIVEN_LS = 1010b 1300
IDRIVEN ﬁ%%w IDRIVEN_HS 5 IDRIVEN_LS = 1011b 1400 mA
IDRIVEN_HS 5 IDRIVEN_LS = 1100b 1700
IDRIVEN_HS 5 IDRIVEN_LS = 1101b 1800
IDRIVEN_HS 5 IDRIVEN_LS = 1110b 1900
IDRIVEN_HS =% IDRIVEN_LS = 1111b 2000
IDRIVE = s 100
IDRIVE = 18k Q + 5% #:ifh 200
IDRIVE = 75k Q@ + 5% 4t 300
HW 284f IDRIVE = s 600
IDRIVE = 75k @ + 5% i $:% DVDD 900
IDRIVE = 18k @ + 5% % DVDD 1400
IDRIVE = #%#%7% DVDD 2000
torive 2 S Iz FLIE 50
IHoLp HIAR CR$F L T — mA
torive S5 RIE HLIA 100
IsTRONG g G R DAERY GHx % SHx , GLx % SPx/SLx 2 A)
Rorr AR ZE IR B PH 2% GHx % SHx , GLx £ SPx/SLx 150 kQ
BB ( SNx. SOx. SPx. VREF )
CSA_GAIN = 00b 4.85 5 515
— CSA_GAIN = 01b 9.7 10 103
CSA_GAIN = 10b 19.4 20 206
CSA_GAIN = 11b 38.8 40 412
Gesa B GAIN = it 4.85 5 515
o GAIN = 47k Q + 5% it 9.7 10 103
GAIN = % 19.4 20 206
GAIN = 3% DVDD 38.8 40 412
Vo _step = 0.5V , Ggsa = 5VIV 250
er - Vo,_step = 0.5V , Ggsa = 10V/V 500 .
Vo _step = 0.5V, Gyga = 20V/V 1000
Vo_step = 0.5V, Ggea = 40VIV 2000
Vcom SR N E -0.15 0.15 \Y
Vpirr ZEo A N -0.3 0.3 \%
Vorr NS R R Vsp = Vgn =0V -3 3 mV
VoRIFT SRR Vgp = Vgn = 0V 10 uv/ec
VLINEAR SOx fiiy H H 1 2k 13 0.25 _V\(/)!'?Eg v
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MRS N Ta = -40°C 2 +125°C, Vyy = 9 £ 75V, Vyprain =9 Z 100V, Vy iy =48V (RIEBE )

SR WA BAME HEE BAME| B
= = = VvRer
, - Vgp = Vgy = 0V, VREF_DIV = 0b e
BIAS SOx it A Vgp = Vgy =0V , VREF_DIV = 1b VyReF/2 v
HW #&44: Vsp = Vgn = 0V VvRer/2
Isias SPX/SNx i \ i B HL i 250|  pA
VsLew SOx firth R 60pF fi# 10 Viys
lvRer VREF Hi A\ i Vvrer = 5V 1.5 25 mA
‘ DRV835xF : 60pF 1% 10 MHz
uGB B 1 i B
DRV835xFR : 60pF 1%k 1 MHz
ARy e B
DRV835xF : VM FF& , UVLO fii5 8.0 8.3 8.8
. DRV835xF : VM -7t , UVLO k& 8.2 8.5 9.0
Vym_uv VM R 8t v
B DRV835xFR : VM % , UVLO 5 8.0 8.3 8.6
DRV835xFR : VM L7}, UVLO k& 8.2 8.5 8.8
VvM_UVH VM R IR i T E TR 200 mV
tym_uvp VM REATIHRUE ik i 1) VM FF% , UVLO #ti% 10 us
DRV835xF : VDRAIN FF% , UVLO i35 6.1 6.4 6.8
DRV835xF : VDRAIN 7}, UVLO k& 6.3 6.6 7.0
VVDRfUV VDRAIN R L4 E \Y
DRV835xFR : VDRAIN F[% , UVLO #i# 6.1 6.4 6.7
DRV835xFR : VDRAIN L7t , UVLO k& 6.3 6.6 6.9
VDR _UvH VDRAIN & &R AR TR 200 mv
tVDR_UVD VDRAIN R A4 U ik st 1) VDRAIN T% , UVLO ﬂ?(ﬁ 10 S
Vuer uv VCP i R FEBE VCP FF% , GDUV #it Vora v
VveLs_uv VGLS 1EMIFe 3 R R 458 VGLS TF# , GDUV R 4.25 \%
N ‘ TEAH LR 125 135 16
Ves_cLavp o I B 7 - Vv
L -0.7
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MARZAF N Ta = - 40°C £ +125°C , Vym =9 £ 75V, Vyprain = 9 £ 100V, Vy =48V ( BAESE W )

s WREH BME MR BAE| B
DRV835xF : VDS_LVL = 0000b 0.041 006 0.072
DRV835xF : VDS_LVL = 0001b 0.051 007 0.084
DRV835xF : VDS_LVL = 0010b 0.061 0.8 0.096
DRV835xF : VDS_LVL = 0011b 0.071  0.09 0.108
DRV835xF : VDS_LVL = 0100b 0.081 0.1 0.115
DRV835xFR : VDS_LVL = 0000b 0.048 006 0.072
DRV835xFR : VDS_LVL = 0001b 0.056  0.07 0.084
DRV835xFR : VDS_LVL = 0010b 0.064  0.08 0.096
DRV835xFR : VDS_LVL = 0011b 0.072 0.09 0.108
DRV835xFR : VDS_LVL = 0100b 0.085 01 0.115
SPI 281 VDS_LVL = 0101b 0.18 02 022 %
VDS_LVL = 0110b 0.27 03 033
VDS_LVL = 0111b 0.36 04 044
VDS_LVL = 1000b 0.45 05 055
. VDS_LVL = 1001b 0.54 06 066
Vvbs_ocp Vos ﬁﬁ -
_ B VDS_LVL = 1010b 0.63 07 077
VDS_LVL = 1011b 0.72 0.8 088
VDS_LVL = 1100b 0.81 09  0.99
VDS_LVL = 1101b 0.9 1.0 1.1
VDS_LVL = 1110b 1.35 15 165
VDS_LVL = 1111b 1.8 2 2.2
DRV835xF : VDS = 0.041 006 0.072
DRV835xF : VDS = 18k Q + 5% 4 0.081 01 0.115
DRV835xFR : VDS = #:4l 0.048 006 0.072
DRV835xFR : VDS = 18k @ # 5% b 0.085 01 0.115
HW #2F VDS = 75k Q + 5% 0.18 02 022 v
VDS = s 0.36 04 044
VDS = 75k @ + 5% %4 % DVDD 0.63 07 077
VDS = 18k Q # 5% 4% DVDD 0.9 1 1.1
VDS = %% DVDD A
OCP_DEG = 00b 1
) OCP_DEG = 01b 2
tocp_pEG Eg’ﬁfkﬁﬂg%”“ g | SP# OCP_DEG = 10b 4 us
OCP_DEG = 11b 8
HW 424 4
SEN_LVL = 00b 0.25
SEN_LVL = 01b 0.5
SPI 231
Vsen_ocp Veense i FBE BT SEN_LVL = 10b 0.75 v
SEN_LVL = 11b 1
HIW 284 1
TRETRY = 0b 8 ms
SPI #44
tReTRY SR/ ARSI ] TRETRY = 1b 50 us
H/W & ¢F 8 ms
Totw S gl WAZERE T, 130 150 170 °C
Torsp PR WAZIRLEE T, 150 170 190 °C
Thys PAR W T 20 °C
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INSTRUMENTS
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7.6 SPI i FER
MRS - Ta= -40°C £ +125°C , Vyy =9 Z 75V ( %IAERH 3 )

BME  FARRE BORE| B
tREADY SPI Rt ‘VM > UVLO , ENABLE = 3.3V 1 ms
toLk SCLK /M 100 ns
toLkn SCLK 5 i FL-T- s [7) 50 ns
tolkL SCLK A i 1] 50 ns
tsu_soi SDI iy NZHs 15 & i 1) 20 ns
t_spi SDI H N FHE (R R 8] 30 ns
to_spo SDO it H4fi LB b (1] SCLK i H°F % SDO A% 30 ns
tsu_nscs nSCS it \ 15 B 1] 50 ns
tH_nscs nSCS Hi N\ {5 1] 50 ns
thi_nscs & FEP A 2UHT 19 nSCS #5 fa HELF- s 1] 400 ns
tois_nscs nSCS 2 [a] nSCS &5t F % SDO it m o
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7.7 AR
10 2
— Ta=-40°C
— TA=25°C 1.95 :
9.5 Ta=125°C 19
< —
< 1.
% 9 T 1.85
é S 1.8
> =
o 85 5 1.75
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VDRAIN

Y
T <
A\UVLO
o

T&T
Lyl

Gate Driver

<

]_’ ::E: SHx
VGLS
]_' GLx
L

SLx/SPx

& 8-8. AN MIIEAN 3
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T INHx[]_’
ﬂ[]_y =tl'\ :]::GLX |:_}L
o L] |

Gate Driver :| SLx/SPx

< 1

& 8-9. BAMKMITRBh 35

8.3.1.2 #EEOHEA

DRV835XF 7 515 53 FE Wi iR A 43 R ((SPIRTRELE ) 202 PR 1 8 S8 0 s S, 6 e A
AL SR A DA 310, BAE S 7 (RO RS 2 1) S0 3 % 3B 2 DRI, 87 R AT S A — A
HEATVRAE | KI5 R T SE B AT A I BV AT D00 5% — MBS

8.3.1.2.1 H1TSMEHEN (SPI)

SPI SRR ATIRME 2k, TITESMT% 2% 5 DRV835XF Z [ HEAT AU 1) A ik . TRIG | Ahifidas il 28 v]
P B A F R BT SO A S B . %% D2 —F ] SCLK. SDI. SDO 1 nSCS 5| I Y £ 1 .

* SCLK Gl — NN S, E A2 B1E 5 LU E (I £ SDI A1 SDO Ll SR 4% £ -
* SDI 5l ElE A 5 .

* SDO 5l H a4 51 . SDO SIIRAITIRE A , #5248 — AN Ef b A -

* nSCS I A G, %5 L AR i (5 5 30 5 DRV835xF #E4T SPI 5.

HEZHKSPIMER , ESR 78.5.1,
8.3.1.2.2 FEfED

WA B L8841 DU AN SPI 5| B ey DU AN P F PHBS L & %, B GAIN. IDRIVE. MODE 1 VDS. Xff ,
N BT N O3 R K 5 A 32 e S B AR R, B TR bR e N R R R, R A
HATECE . D, Ahshl B8 R T2 SPI 4. — k&3 BT AT i@ nFAULT 5] BI3K45 .

« GAIN 5| ] Fc & H i i oS 254 26 .

 IDRIVE 5| Bim] i B A% 5K 5 B IR 5 R .

« MODE 5| {in it & PWM il

« VDS 5| AL E Vpg L9 W A0 5% 1) H T BRI .

ELARMEIEORER , W56 78.3.3
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SPI
Interface

SCLK|:

SDI

VCC

« ?RP” SDor-
‘ L

mfed

L_|

2

nSCS|:

A

& 8-10. SPI

DVDD DVDD

R %
GAIN GAIN

DVDD

IDRIVE|:
DVDD
MODE
_|: DVDD

VDS
Rvps é

B 8-11. N

Hardware

DVDD Interface

o

.

8.3.1.3 IR 3145 B [k BIFFIFA IR E

e 0K, 30X 1) P R 90 A e — A5 A 2 P AR 1, A 2R aE I VM FT VDRAIN HLE RSN TAE . AT
FOEE M A B 5 5% 78 B8 S N FEL IS ERL R T TR P AR E T DR A E A M 0 B N MOSFET Ml A . FRL i 52 0 i 1R 1 DU #F
Vvprain + 10.5V B e B E |, JF3CFF 25mA [Pt it . 24 Vywm /b 12V I, BT 5 A =0 R
TAE , BEB AP Vyep = 2 x Vyy = 1.5V (AT Vyprain ) BT EE 23 52 B RRSE IR DARR & 2 5 R AR
JE , MR 1 MOSFET HHLBR SN A 2 A I

17 4% 75 257 VDRAIN A1 VCP 5| il 22 [8)4# ] —~ X5R B X7R. 1uF. 16V M & A e/ Nk fe s ok,
ISTFEEAE CPH Al CPL 5l A B — 4 X5R B{ X7R. 47nF. %5 %y VDRAIN P& B 28 28 VE N KB LA
.
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VDRAIN
1 VDRAIN -

—L1pF T
T

VCP i
L

lxy

L

L

]
L

VM
—_— 47nF Charge
Pump
Control

CPL

Bl 8-12. HAFTZR4EH)

ARG AR BX 50 A2 A P 2R 1 A T 8% 77 2E 1, iz AR R AR BT VM HL R B RN TAE. VGLS 2 PERa K 28 70 VA
0K 550 8 FH 0T T 432 1 T A i 0 B A0 MOSFET M. VGLS £k 1 Fa & 235  Fi R [ 2 2 14.5V |, FRAEIE AT #A A —
¥ GLx HiH R E 11V, VGLS Fa/E 28378 25mA [ F i . VGLS £ PE A T 352552 21 W M AR 2 2 75
RARIE , M7 I MOSFET HELIKEN A L 450t . VGLS Zi M Fa 5 28 75 ZAF VGLS Ml GND 2 Jali##E —4>
X5R B X7R. 1uF. 16V P& A s,

P T LA 2 A H R A & Vypraiy + 10.5V, IX A0V VM B3 H & B FEALERIE ( @ik 75V ) $24E DL
ARG, s E T o B2k M 52 K 2% AR R A A B 3 2% F PR PR 4G | DAR iy 344 25 R BRI FH AR mT F A B . 1
8-13 F1K 8-14 JE/r 1 W B A5 s JE sk X HL YR AL & ) DRV835xXF 7~ 1l »

48-v
Power
Supply
VM VDRAIN
DRV835xF
Power
MOSFETs
&l 8-13. BRLFE R
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48-V

Power

Supply
48-V to 15-V

DC/DC
VM VDRAIN

DRV835xF

Power

MOSFETs

E 8-14. XUHLJER B

8.3.1.4 BREHI BRI 5H 421

DRV835xF it 4l 5K 5l 2% R FH & F ¥ AR 9K 3h &5 ) mT R AN 3 b o %30 b SO VEXS SR8 MOSFET At

A7 58 BRI FISE R A

DAL R X Bl B 15 R BE M A DK 2h B8 R SR BRI 6 AR Th % MOSFET [ & 4h 2 i, SR EUAUAM 1 i SRk R 37
MOSFET , Jf fo Ve RCR R fa v 2 18] S B S R BUAT - 12 280 Al i I AN A7 4 IDRIVE A1 TDRIVE #7614 S8

1, 78.3.1.4.1 F1 77 8.3.1.4.2 Xy HettAT 7 WA 4. 1] 8-15 o 1 AR SR ) 5% 4 i 22 Th BE 77 HE &

JS2 AR A8 2 4t A8 T AR B DR MOSFET 1S S0 it 5 1) B TH AR BE I [R] 928 16 % IDRIVE #4533l HL e A

TDRIVE HHR ARSI 8] (5206 779 #57 ) «

e R AR 9R ) 2530 S T — NS gL AR, DAAE MOSFET &A= SR A i A1 i) 35 B R 47 40 MOSFET ik

G 5L K DL A o
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INHx VCP VDRAIN

Control
Inputs
INLx GHx

—[? dot R—D—% £y
* )|_> J 150 kQ
H SHx

T4T

L

Vos
VGLS
Digital J
Core
.| Level _ o Glx | :
"] Shifters L ||_
J 150 kQ
] SLx/SPx
e LI
Vos | =

&l 8-15. Mk IRzh28 HHER

8.3.1.4.1 IDRIVE : MOSFET HE3# £

IDRIVE JeA-S28L 7 Al 575 M BX 5h i ke 42 MOSFET Vpg B % . MOSFET Vpg &2 R0 A58 5 % 5
TR R AR BE B ARSI A] . S EGHE F R dV/dt M S8 AR S AR B B A RO RE D IR % B R A
fIREE R K. IDRIVE I TAEJREEZ , MOSFET Vpg B R 3 EER T MOSFET Qgp 3K # 78 H X 45 h $2 it 1)
MAR AT ( SO L ) (PR R . S LA AR SR B AR R T M B, AT DA Rt A f A Th 2 MOSFET (1) 12
K,

IDRIVE ft¥+ DRV835xF # 4 &l SPI ds 1 L[ 75 47 4% B0 B sl i 142 1 28 4F L) IDRIVE 51 BI7EMHR 3K 3)
sV, SPI &AL 16 i Iprive WE , TEHEIT 50mA 2 1A Fir AN 100mA 2 2A JERLZ 1A .
EPEEE OB AP AE 7 FhATAH RG22 1 1 Iprive W - AR BRS) HL I B BB AE torive TREEIN R) P9 TF 5 A5G A1 41
#ThZ MOSFET WAL X R K. /£ MOSFET JFEBR M5 , MR IRE) &8 VI B BN IR EF InoLp HIR , BATR
EIR RS 2 2R . 77 8.6 (X T SPI 24 ) M1 778.3.3 ( A THafF#: 234t ) /v44 T A > IDRIVE ¥ & (1) HAth
HAER.

8.3.1.4.2 TDRIVE : MOSFET R ZR ¥ %1

TDRIVE Joffit— MR AR ISR |, I E T 4 dV/idt Wil S Im 3T A1 MOSFET Mk fi biae: 1l
HKARAE B BFELXI [E N o

TDRIVE ARV EE —ANME F 2 E ShBEIX A T 4d N o FEIX A 8] 2 03 s AN MOSFET F2¢2 [l i — Bt i)
SR ENIA S KA TIFFEE % . DRV83ISXF RIS Vog H KM 4 kIl & MOSFET Mt H & I
e IER RO DI 18] | T AS A6 8] 2 I TAME . 1ZThReE Bh TR R84 (Bl FEEAF MOSFET 5748
1) SEHAR BX Bh 25 FE DX I TR EAT VR L . W] LURR N — AN ESMP BT BEIX 7] (tpeap) » FFATIEE SPI 25 2FH 1 77 77 4%
N F AT R

2 HE FL RN AN G0 SR R B 25 M ) MOSFET 4t £ /] MOSFET |, B4 EZNAEIX I A 4f A 232
FIPRM . EXFEOT , m i AR B AR SR B (] Py S, IO A R R FE7E VDRAIN. 7EIXFME LT
SAEFEIX B (B4R T 5] N K41 100-200ns [AIAMNEIR . 2 T LA2 5l NiZGEIR | RN T BT N EE Vs Fill L% EAF
TE ) HEAT TR
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B AMERNE TR L %A dvidt M Sl . O T SEEX A, R MOSFET #H7F 2% |, TDRIVE RSV &7
A SCIRAS 1 MOSFET Ml _E )i Fl 58 FH7 Istrong L. %58 N3 & Fi4E TDRIVE B Ko 24207 615 55 H JE PR
RN, | iZIhREA BT IR RS A 3] MOSFET Mg b i 25 4 B e o

BEAMERE LI TSRS I T 5, ARSI 51 B 51 B LB . MOSFET #ibtl ik ek MOSFET Hibk 1= 7&
e LR AR IR A 0 o 1% SEDU R S A A AR SR B 25 BE 2 — X Vigs M L I S AL A% SR T2 B o AR 2K
BRSO B MRRA I a0, BRGNS MOSFET MMM HUE . W1RTE torive AL AT Vg HLE
BOAERI IR , MR AKEh asR A 5 b . Do R AN A B Ol | %3 E MOSFET Mtk 78 i v T it
I TR A torive IFTE) o torive IFTEIAS 23 1 PWM IFTE] A 5RAE TG SIDIRAS RSN 7 — A PWM i, M2
ke 78.6 (XT SPI &% ) Al 778.3.3 (X TAEMHE 1 &34 ) /4 T4 2% TDRIVE W E AL EAEE .

8-16 JE/~ T iz47H ) TDRIVE AREHLI R H .

I I I I I
| | | 1 1 1
| | | | | |
| | | | | |
VINHx | | | | | |
+ + + | | |
| | | | | | | |
t t | | |
| | | | | |
VINLx | | | | | |
| | | | | |
- | | | T T T
| | | | | | | |
| | | | | |
| | | | | | | |
VGHx | ~ | | | | | 1~ |
| 1 1 1 1 |
T - T e
| | | | | | | |
IHOLD | IDRIVE | lwowo | ISTRONG | IHOLD | |
IGHx ===~~~ ~ j ““““ e, ': ““““ :' “““““ 'I* ““““
|—|| : : : IDRIVE : IHOLD
| | | | | |
—* IDRIVE * | | | I ™™ IDRIVE
| | | | | |
| | | | | | | |
VGLx | | / :\: " "
| | | | | |
: —’: toeaD :‘- : : —’: toead :4— :
| | | | | | | |
|Hob | [ | IDRIVE | lwow | ISTRONG | IHOLD
IGLx ======= 4 — R S - ————— e ——
| | | I l
| | i IDRIVE | IHOLD | |
| | | | | |
| I ™™ 1IDRIVE * ™ DRIVE * | |

& 8-16. TDRIVE RZHL

8.3.1.4.3 3B 3ER

FEFEIEIR I 1A (tog) A2 M NI AT 55 60T 21 )4 HE AR A0 2 TR OIS TR o A0 8] ]l = AN BB 20 4L, RIBCT-fy AN fioRig
JKIP S AEIR B AL A% G IR A i AR BX Bl 23 FO IR .

B NPUIUE K prh 2 v B 1 N 5 | N 7y s A 7 S 0 AR DX Bl A (R B HEOIRZS o N T S HRE 2 B AR SR BE X B (1]
A, TN 2l S AL BN T — N EUNIEUF 2R . Beda , AR IR ZD A8 B A BN EIR | T3
REBER BAREREIEIR

8.3.1.4.4 MOSFET Vpg i1 58

AR SR 50 25K FH AT I 35 9 Vps HURBERLES , DU TSNS D) A MOSFET L il it s B 1R 0 o =24 Ml A W e oK T
Vs B2 5 (Vyps_ocp) FIHFEEI A T HUARIERK I 1] (tocp) I, Al B SR DL FARYE @31 Vg dlimAs 2R
it o

=l Vps WAL VDRAIN H1 SHx 5l I B S . ERA = A7 RIBCK 4 (DRV8353F) iy ds i, il
Vps MEALAES T SHx A1 SPx Sl IZ A LIS o A AORAE FT FRIR MR IO AR, R SP 51 IIREZ BN AR A7 K
NI FEA B RBCRES (DRVB350F) HIZHFIETi |, R Vps ML #s I+ 5% SHx Al SLx 5]z
[N EERE
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XF SPI #84 , WA RE , Al Ll LS _REF 78 W B B SPx A1 SNx 5| 2 (B M Vps AL S 5.
IXAE TR Vps WALEs. =il Vpg WAL 2347 T VDRAIN 1 SHx 5] 12 [a] .

FLAE SPI 3 4F EAE 0.06V A1 2V Z[HXF Vyps ocp BMEMEATHFE , AL L83 1F EAE 0.08V AT AV Z [H)X %
BREHEATHMAE. AKX Vps MM P HME R |, S0 778.6 (X1 SPI#4:fF ) M1 77 8.3.3 (XA 148
) .

VDRAIN
VDRAIN
A
Voot Vos |,
DS_ <« <«
VVDS_ocP GHx —
B
|_
SHx
+|
Vos© Vos_| 4
—|* Vvbs_ocpP GLx _i :_}L
|_
SLx
3

&l 8-17. DRV8350F Vpg MAth s
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i ‘—@
—-|*VvDs_ocpP
+| <
0S_|
VVDS_OCP

VDRAIN

VDRAIN
]

A

N

LS_REF
(SPI Only)

&l 8-18. DRV8353F Vpg Al s

8.3.1.4.5 VDRAIN =RJIFNZEAES]

DRV835xF #%#s Al MOSFET el 1 /A e B2 A sy (1 B A B e 5 . % 51 I #R 9 VDRAIN . 1% 5]
JiE o I I A A s e G 28 (VDRAIN) FTEEJE (VM) TR 5, FERT 1 VDRAIN B 28 7= Az g s

VDRAIN 5 A £l i f 58 ) i 3R] LARA f FELAT R R HE A R IR 9 25 26 AR R AR T 2% MOSFET HL Y R #5

BT 2 PL VDRAIN Jy2EdE | X 1F VM B HII% MOSFET HJE (VDRAIN) Siphsr BRI H . X fRVFsE
B—AACE , Hd VM Al LB — AN R R R A | DR E SR

8.3.2 DVDD #itia k2%

DRV835xF #4528 EER T —> 5V, 10mA ZePEFa R gs |, Al (ol B s FH o 2% T 2% vl AR B AL S 47 HL I 412
YR . DVDD Fa k28 i %0 N 7E DVDD 5 Bt 558, @il —/ X5R 8 X7R. 1uF. 6.3V f&EH A H
B B2 A AHAR ) DGND 55 GND 2305 .

DVDD HrFR4S #k H B A 5V, 24 DVDD ik Bt 10mA i, a2 2R THE R I . 24k ok
T 10mA i, Firh R & B3 TR

VM
REF —|
> :IDVDD 5V,10 mA
GND/ Tk
A
4% l |

- DGND
|
& 8-19. DVDD £k i:5a K28 T HER
A LA 5 R 1 SRiHE DVDD 2k fa R 4 S B SR RE B Th R

P = (Vym = Vovoo ) X lovop (1)
B, 24 Vym = 24V it} , )\ DVDD I 20mA F -2 S BUTRE 2 s DR F6HL.

P=(24V-3.3V)x20mA =414 mW @)
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8.3.3 5| X

K 8-20 B/~ T B F 5] B INHx. INLx. ENABLE. nSCS. SCLK #1 SDI % N4 .

DVDD

STATE | RESISTANCE

INPUT
Vi Tied to DVDD X

| Logic High
'—|| I

| Logic Low

;( 100 kQ

&l 8-20. 2 B FA A 5l IS5 14

Vi Tied to AGND
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K 8-21 g 1 REAFE DA B DU AP A SRR g5k . AR a8 . mT DU AR 30 L LA S B N

STATE RESISTANCE
Vi Tied to DVDD
Hi-Z (>500 kQ to
Vis AGND)
v 47 kQ 5%
2 to AGND
\T Tied to AGND

8-22 Jeor AR DA BB PR N S IS5 44 . IDRIVE A1 VDS, A LA b s BE ds B B A -

STATE RESISTANCE
Vir Tied to DVDD
v 18 kQ * 5%
6 to DVDD

v 75kQ + 5%
5 to DVDD

y Hi-Z (>500 kQ
1 to AGND)

y 75kQ + 5%
B to AGND

v 18 kQ 5%
2 to AGND

i Tied to AGND

MODE GAIN
DVDD
DVDD Independent | 40 V/V
| N
>< P( 50 kQ O—p— g
N b 1x PWM 20V/V
| N\
A 84 kQ ] +\]\
=
3x PWM 10 VIV
=
6x PWM 5V

& 8-21. U -4 5l BS54

vl YT

[

AVAVEVAVAVEY,

&l 8-22. LHFHINGI &

IDRIVE VDS
12A Disabled

700/1400 mA 1V
450/900 mA | 0.7V
300/600mA | 0.4V
150/300mA | 0.2V
100/200mA | 0.1V
50/100 mA | 0.06 V
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P 8-23 J@ T H % 51 nFAULT A1 SDO RI45#) . FFi % 75 A b hr s BH 28 4 fE IE 1817,

DVDD

STATE | sSTATUS | RPU

No Fault Inactive OUTPUT
Fault Active | Active
Inactive

& 8-23. FriwHn i 5 IS

8.3.4 &M R IR 4% (DRV8353F)

DRV8353F # 1 1 =N tE BEAR M L i 20 A O 3%, 458 FH A 350 2 M5 o B 0 23 37 vL P 28 64T FRL AL £ S
£ 30 5 00 B A ) L 9 SR S it T A AR AP L A S LR o) A S A A o) B AT TR LR A . A = AN BOR RS HR T
FH T B A 2 A v (0 IR, B AT DA — AN O 258 SR B AT A 2 M B b R PR A R o FEL TR RO B L T
SRR RS . OB RS L B R RO [ S DA R e SR E 51 I (VREF) 25 T 6E .

8.3.4.1 XX o] B )i /el 4R A F

DRV8353F |- SOx 5| it ARl FEL 25 T SPx AT SNx 5 L i) e R e LA 25 3 BAE (Goga). 1825 15 BAL Al 7F
PUANAFE L (5VIV. 10VIV. 20V/IV F140VIV ) Z A7, o] LMs R 5 FE 2 3 skt S0im e 40 Ut v BEL 28 ) FLA

V.

VREF

“zg‘*“VEOX

I e
Gesa * Rsense (3)
R2
—0— ¢
o0 ¢
o0 ¢
SOx R6 0 ¢
—] AN
Vce -
VREF . RSENSE
0.1 uF R2 4
]
O C
O C
O C
& 8-24. X[ L FL U it B
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VVREF/2

VLINEAR
-y ______
SP — SN (V)

B 8-25. XX [i] Fe, St B % £

I
P —
SO
A\/ R
SN L
v
e} =
VREF
SP - SN
VVREF-025V — 7% ¥~ _ — 03V
~~ T -IxR
VSO(range-) Y-
Y
VsO(ofimax = ¥~__
VOFF, ~~-_
VVREF /2 —— VORIET .~~~ —F oV
VsO(offymin — &% —— 4~
VS0(range+) ol Y i.m
P X
025V —Y— 4 —_— 03V
oV
& 8-26. XX ] FEL SR X 45
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8.3.4.2 & Jr] /R ER/E ( {X/R SPI )

7t DRV8353F SPI #F I, aTbif#i ] VREF_DIV Ak VREF 43 JE#s . fEXMIHULT |, 2 BN 8 #ia iz
1T, SOx fiy H ALl L K 25 T SPx A1 SNx 5] JHI_E A0 H e e AKE 25 W B A (Gesa). P BME 7 RE 4 SRt Bt
3V L BEL 28 1) FEL IR

|~ _Vvrer — Vsox
Gcsa * Rsense 4)

R2

—0— G
o—O/
o—O/
O C
R2

VREF —07 G

0.1 uF L%D///

O C

O C

SOx R6 1

i
E

RSENSE

<

A 8-27. HA|n] HE BRI AL B

VVREF-0.3V

VLINEAR

A 4

SP — SN (V)

P 8-28. B[] HEL IR %A HY
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[
sP
Dl
SO A R
SN I_V
SO =
VREF
VVREF-0.25V
VSO(offimax —  ¥~__
VOFF, ~~~__ SP—SN
WREF-03V ———— \, -~ oV
VSO(offymin — 4
VSO(range) v oR
T 03V
025V — Y 47
oV

B 8-29. A [n] FEL LRk X 3%

8.3.4.3 A B A

T F R bR /N B 2R e R R R RS | it SPI 247 8% (CSA_CAL_X) 4R 4E3F B T B .
PERE VB AEARIRGZIR T . 8 FIRHE R B R |, IORES I NS, (RS Wi . EIRAHE AT LLBE R HE4T | B
SMFEBAT IR U . SR A S5 3 | 148 ¢ P IA) HEAT B UE |, DAVR /D S K 2% IR T8 A2 T 75 S o RS
MR R B R R, B CSA_CAL X )5 , AHR [ HOK e 2 ik AR R

SOx
SP

RSENSE

VREF I:

Bl 8-30. BKEHTF R ME

bR 71 SPI #HFRR A B3R LM F Bk Tk 2 4b , DRVB35XF RUIERATEREFEA SPI 88 FA FARIRAL T B 2k
HEDIRE , CMEAE b i 5 RIS AT H0 1) 5 K R s/ N OR8N SR R U, AT 2 6F i E AN 2324 o

XFTRELERT SPI 8T, e L BT H ah e, £ VREF 5| /N TAF VREF LG, LA
IHESL BN 4R . 7 VREF 5 il it iy VREF TAFHUE S , MR Y 50us R [R] LS A5 b L B SR EGI A 5e
o HAHEIE I AT R BB B BIRE R SCEL , DA KPR Bl N R S AN SRR . fEIRZ )5, ORES AT
PAIEHIEAT T .
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XtF SPI #8F10 , thal DIAEIZ AT IEE /5 F AUTO_CAL 4577 2% 15 B 1 VCGHAT B shRgHE . AR5 Al LAfE A S 1)
CSA_CAL_X 173 BB RAr S PAT HahiHE , LEH g /T AR HEGIFE . 75 [ shR eI | BT OR S8 40K i
BB BB, AR R AHEBIRE RS

8.3.4.4 MOSFET Vpg ¢ ( {X/R SPI )

DRV8353F SPI & L i) FL AL R a4 T LABC B A ORI MOSFET Vpg ERIHLE o 3X fe VR4 & {2 il 454E
B o AL B AR I 00 T U B MOSFET Rpgon) M3 B FLIE I, SR G THE A IR P

AR Rz, 1R CSA_FET il EoN 1. MRJa , BORAS I IS Al P SEH 048 A R4 21 SHx 51, BL
B ik SHx 51 AE i i B R R TSR B N o AE IS AT R |, SPx 5 BN (R 5 IEFZ ZIRM MOSFET i
e, B9 e VR AR M A SR 5 & ) e v . 2 CSA_FET BB N 1 W, KM Vps M HLasf i B 3 B N
SNx , A% LS_REF ARSI . St i B2 1 B IEZE MR Vs HERLAS .

IR R GiE MOSFET Vpg AR IZAT | WME T /R 30K SHx AT SNx 5] JIE % 21 5M Rl MOSFET )
T AR AP o

VDRAIN
High-Side ,J_IVDRAIN
Vps Monitor vep L
GHx| ,
&
'_
(SPI only)
l _—_——"
CSA FET = 0'—
- — - — - SHx
—_—— — * |—0
I''s ReF-o H H

> VGLS

Low-Side
VDS Monitgr 4‘
GlLx ‘{
‘@‘
10 kQ SPx

SOx
«— §RSEN
10 kQ SN
W% (]
I::IGND I

TAT
't

[

& 8-31. HiFHASRRMIfiC &
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VDRAIN
High-Side ,J_,VDRA'N
Vs Monitor vep o
Ai GHx
&
TR
(SPI only) 4‘
l _—— "
(CSAFET = 1 St
(= ]
LS REF-X -
Low-Side valLs
Vps Monitor Ai
GLx |,
&4
] R
SPx
SOx '
SNx
A [F——m
GND

K| 8-32. Vpg EllC &

7E MOSFET Vpg Bl T2 4TI, HOKERE torive I TAVZE AN 5 FH o RIS, TBOK &% 1 8 3] SHx 51
SOx fi i AR KM MOSFET #UL 1< F{E S, TEORER A SPx Al SNx £ A B R #EA4E — i .

8.3.5 MRk KB 2% PRI HL %

DRV835xF ZF#HE% VM R Hifar = AR AR E 25 R £« MOSFET Vpg &Lt B 2K 20 2% i i Ak # e 2F
AL T 2T R

8.3.5.1 VM H#JEA VDRAIN X /E#{% (UVLO)

UUERTEAT AT 5 VM 1R L A N BLR R B AR T Vg oy BIMEER VDRAIN 51 i 8 B 2T Vypr uv
| 2= 2% H A5 455 MOSFET |, 25 F i 42 |, 3F H nFAULT 5] BI85 2K 5 K B, FAULT F1 UVLO £t £x7E SPI
BT AR TPRBANE R RIEZMHERE , sk 48 E RIS ( MR s) 481817 HBE M nFAULT 5]
) o UVLO AR BARAS , B PEE CLR_FLT £78¢ ENABLE 55 A7 ikt (trat) 15542

VM HiJEEE VDRAIN KL AT 8 SRR S VCP i 8k VGLS FaE 2 R BRI, X2&T4T N , Ry VCP 1
VGLS H I HER T VM 1 VDRAIN 3| JHIHLE .

8.3.5.2 VCP H 7 RAI VGLS BIEHXEH % (GDUV)

WRAEAEFTHS s VCP 51 ( BAi 42 ) B HERE KT Vyep uv BIEEL VGLS 51 LI B FE 218 T Vvers uv
BIE , W25 BTrE SME MOSFET 3 H nFAULT 5] i Bk 30 AR HF . FAULT #il GDUV fith =7 SPI #3117
T BiE N RIEEZMEKIE |, dstbaks: EHisT ( IR IR ) 8332 17 HORE I nFAULT 51H ) .
GDUV fr gk BIRA , E##id CLR_FLT £zt ENABLE 5| I E A7kt (treT) G . 76 SPI 2844 E | 0k
DIS_GDUV i B Nm -, WS Z R Thae. R N8R L, 645 H GDUV R
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8.3.5.3 MOSFET Vps 1177 %% (VDS_OCP)

A DU IS4 MOSFET Rpgon) L/ Vs FEFERAN MOSFET RS-, s FH) MOSFET LR HE
L Vyps ocp BB HK T tocp pee TLORIEMKMIS E , W25 tH VDS_OCP Hf4 I #i4E OCP_MODE #
IT8AE . fERIPFE DA E B WTLOER VDS 5B E Vyps oce BT , toce pec B3N 4us , OCP_MODE AL E
N 8ms HENEIR , (HA] LB VDS 5| jiiER:# DVDD KHAEH . 76 SPI #34F & | " LUET VDS _LVL SPI %
FarE VVDS OCP I*EHE Cibus OCP DEG SPI #ffas s & toop DEG > liii} OCP MODE 1¢THEE%EPTHEG$%EQ
NiZ1T : Vps %ﬁﬁ?%Lﬁ Vps BHEER. Vpg (X E PA K Vpg 2L

BRINTEIL T , MOSFET Vpg it tr37EZ2 8 # (CBC) #i:0 Nizg4T. LUl SPI %47 287E SPI 234185 22 H
. EIZE Y] (CBC) BT , PWM % N\ L BT B 15 BRI AT e It e ez

UEAh , fE SPI &34 L, ATLABLE OCP_ACT & A as i B AH LA BE iR A s SC Wi X2 18] ) VDS_OCP i it il
[, 34 OCP_ACT Jy 0 it} , VDS_OCP #ftl# A 2 5mi AR M. 24 OCP_ACT Jy 1 I, &=/
Wi A AT HoAds 2 4F B ) VDS_OCP #f%. OCP_ACT B\ 0, BAOCHTAE

8.3.5.3.1 Vps 4li#:3:HF (OCP_MODE = 00b)

IR T &4 VDS_OCP )5 , B 4 & MOSFET #4525 , 3 H nFAULT 3 ¥k 3K 5 N AR o F .
FAULT. VDS_OCP Al ) MOSFET OCP fiiff SPI ZFfE4s h a7 A - F-. VDS_OCP 44478 2k 3l it
CLR_FLT fzak ENABLE &7kt (tre1) K HETERMIER )G , S B4k2LIE W 1217 ( IR Bh #1217 BBk
NFAULT 5|4 ) »

8.3.5.3.2 Vps H3IE A (OCP_MODE = 01b)

iz k4 VDS_OCP FHAEJE |, B 4h# MOSFET #4225 H |, 3F H nFAULT 3 4 5K 5h N A H~F
FAULT. VDS_OCP F1#f ) MOSFET OCP £t SPI %ﬁ%ﬁwﬁ’fﬁﬁﬁm%$ 1E treTry M AL G, 284K H
FHAkEE IE BT ( MHRERE) 2442 1T B nFAULT 518 ) . FAULT. VDS_OCP 1 MOSFET OCP {7 {# #4177 |
B3 tretry IR,

8.3.5.3.3 Vs {X## 45 (OCP_MODE = 10b)

1EZME U KA VDS_OCP 4 e A HATAE M AR 3AE . T LUK nFAULT 5] BIEKS Nk B 64 SPI 2
F21 1 FAULT. VDS_OCP F1HRZ T MOSFET OCP {8 N & EE$5E3‘|§ PO X S o) For 34 S T ey
1T o AR ) 280 0 38 24 IO B R A BRI ORI . VDS_OCP 4447 2 3filiid CLR_FLT {73k ENABLE & 17 ik i
(trsT) KGRI A G, HAIER ( B nFAULT 511 .

8.3.5.3.4 Vpg ZH (OCP_MODE = 11b)
MR N R4 VDS_OCP FH ja A PAT R HEAE
8.3.5.4 Vseyse 11774 (SEN_OCP)

AT5SRIE I A SP 5| BEVRS I A/ e e ey e BH (4 Rk M I 2 M at 9t o n SRAEAT AR, A IEI IO AR 1) SP
SN L HE R R O VSEN_OCP R B ) B T) K T tocp DEG PrR U ik ph st 18], 237350 SEN_OCP FH 4 IR 4
OCP_MODE #hATAH R (I #R 1 . EREF 3 D84 b, Veense BMEREIEN 1V, tocp pec BIEN 4us |, T Vsense
f') OCP_MODE [ii]5 }y 8ms HZ#EIX. 7E SPI #8f L , AT L@t SEN_LVL SPI # A7  E Vsense BIME |, @it
OCP_DEG SPI FHABEE tOCP DEG > OCP_MODE 57 0] CLAE DU Fh A B i #8528 R 18 47 VSENSE BAF S
Vsense FBITEIR. Vsense TR LL Vsense BE2EH .

BRINIENL T , Vsense SR AEZH I (CBC) # NizfT. nJLLEL SPI FfE%S7E SPI 284815 Ak i
N TEIZJEM (CBC) U , PWM %\ b1 TS bR BUA 1 3 b
AN, 75 SPI #3441, ATLLi% E OCP_ACT 7547 %% 18 B {8 DA B DU FE F A s b e WA =0 2 8] ) SEN_OCP i it 1l
M. 24 OCP_ACT } O i} , SEN_OCP s R £ 5mi kA= b (245 . 29 OCP_ACT A 1 I | 43 =A%
Wi A Hodth 245 ) SEN_OCP #[%. OCP_ACT ERiA A 0, Hphociisi,
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8.3.5.4.1 Vgense Biff <l (OCP_MODE = 00b)

TEZAEA N R E SEN_OCP HF)5 |, Frfa 7% MOSFET ## 25 A |, JF H nFAULT 5] i 0Kz Nk~ FAULT
Hl SEN_OCP Hi¥7E SPI & 47 2% h 4 Bif7 A= H°F. SEN_OCP 451491 25 Jfiliif CLR_FLT {78 ENABLE &1
ik (trsT) R HIEBRTE 4G, S8 4kE: B R I8 1T ( MR IKEh 85847 HB I nFAULT 31 ) .

8.3.5.4.2 Vgense HEIE R (OCP_MODE = 01b)

1Rz R & 4E SEN_OCP H4J5 , fi A #h#8 MOSFET #4245 , J H nFAULT 5| i 3% 5h A A H2°F

FAULT. SEN_OCP AR [#1/& I OCP fiift SPI & {745 B AR H . 1E trerry WL JG , #340R B 34k
SRR IBAT (MR IKE) #1247 HRE A nFAULT 5184 ) - FAULT. SEN_OCP FIZll OCP fifRFF8i17 , HH
tRETRY J% /ﬁﬁéﬁﬁﬁ o

8.3.5.4.3 Vgense X3R % (OCP_MODE = 10b)

AT K4 SEN_OCP HfF A HATAEM R EERE. AT LUED K nFAULT 5| RS0 MK T 66 SPI 3
785 ) FAULT #1 SEN_OCP i85 A Tk i i . MK Bh B3 4k 4ia 47 . Ahids i 2 il 3& 24 10
BRAE SRS B R . SEN_OCP 21 2 3t it CLR_FLT f78t ENABLE A7k (trat) & HH 7 B e i 4
G, RAETER (B nFAULT ) .

8.3.5.4.4 Vgense 22/ ( OCP_MODE = 11b B DIS_SEN =1b )

FEZAE N KL SEN_OCP HAF G A HATAE T #E . il DIS_SEN SPI #Ff7ds , Al LIS T VDS_OCP
{725 H SEN_OCP fif.

8.3.5.5 Wtk A=) #5414 /% (GDF)

255 GHx A1 GLx 5l JHEAT Bl , an A5 MOSFET Mit#lk b i R ALE toryve B 18] 5 AR I R BN | SR 7 21
MR K 5h 2% Wk . s GHx B¢ GLx 5| %5425 PGND. SHx 8¢ VM 5|, ] e i@ Ri% k. ot |, sy
B Iprive W EEAZ PATE torive A AR TT G 4N MOSFET |, I A] e 238 M 9K 2 % e . A% 0 21 M0 9% 5
Bajg , S22F A M58 MOSFET |, JF H&% nFAULT 5| IBREI RNK . Bh4h , FAULT. GDF AR VGS 17
1E SPI ZF 7 a5 HHHE BiA7 s FSF o AR X Bh #% B 2% F3 2k JFid i CLR_FLT fi28% ENABLE & A7kt (trsT) K H
B Ea A E , SR E R IEAT (MRS AR iE AT B nFAULT 518 ) - 72 SPI 284 L, %
DIS_GDF_UVLO {1 B M P 228 FZ R Y DiRE

M 3K 5 2% W s AT BE 2R B FTIE IR Iprive BX tprive BB ELIAR , JCVEAE BT 75 MO 6] N #4546 405 MOSFET . 7EiX 46

BF, WK Iprive 3R torive W EE AT LR MM OX Bh 28 dck . sl , R4 MOSFET KAEMHESE RS , W4k
T MOSFET AT & 1 4 55 M A DR 3 2% i

8.3.5.6 I E KN (¥ OCP )

TE R4 MOSFET Vpg 84 Vsense i Vi # B ARG OL T, DREh a8 A8 FH 42k 1R ¢ W 32 51k AR 4P R Bl 28 A1 MOSFET %52
K EFF KBRS IR . AFE RIRIE A (B ndE st iS008 ) i, an R pRas e P 4 E8 MOSFET |, W& r=4:
XK R BRI AR

NEERZ R B, DRV835XF 2 Fll 4 {1 1 i) Ju7 g [ = 14 17 ¢ 1] MOSFET 3 18] 2 9 /1N v ) 0% AN At A% 3K 5h 2% (1)
lpriven FHHEM I EE. WRRIEREM Ipriven E/DNT 1100mA , UK IDRIVEN {H 1% & N&/D Ipriven B
o RN Ipriven B KT EZET 1100mA |, M Ipriven 18 £ E/N-EANRHD 5 B AE .

8.3.5.7 #E# (OTW)

U R AR R R (Torw) MBS &5, WISS7E SPI 3 F A7 a8 i i B OTW £, #F AR S HhAT A ] Hofdr 5
VB, IR BHE1T . AR PR B T VB S FIR T S, OTW A1 & FshiEke. il SPI # 7 ek
OTW_REP 8 1, AAE ] LK OTW AL E AiE T nFAULT 5] BIA1 FAULT frk4r k45 .

8.3.5.8 #HHr (OTSD)

U SR AR LS R OCHTERAE (Torsp) MUBEAE ., I ZE A BTy #hi MOSFET |, Sk , JF# nFAULT 5 B4
BT tAh , FAULT A1 TSD i 2 ge8ifr A m i BRI R )R | SR 4R8I W12 1T (iR AKE)
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HIs AT BRI nFAULT 5180 ) - TSD AL ARFFBUF NS, fen kB 7 , B2 CLR_FLT f75g
ENABLE E A1kt (trst) K il R ER Ay & 01k ToiEAE LRI DI RE -

8.3.5.9 i
(=4
R 8-6. WUREERAEFIN N
153 P30 EE WwE
VM R _ B3l
(VM_UV) Vo <Vvwuy Vym > Vym_uv
VDRAIN % [ v <V B 1) -
(VDR_UV) VDRAIN = ¥VDR_UV Vvm > Vypr_uv
AT v v DIS_GDUV = 0b B
<
(VCP_UV) VCP = ¥veP_Uv DIS_GDUV = 1b Vvep > Vvep_uv
VGLS R38R Vo < <V DIS_GDUV = 0b B2 :
(VGLS_UV) VeLS = YveLs uv DIS_GDUV = 1b VvaLs > VvaLs_uv
_ BifF
OCP_MODE = 00b CLR_FLT. ENABLE ik
Vos it OCP_MODE = 01b i
(VDS_OCP) Vos > Vvos_ocp - tReTRY
OCP_MODE = 10b JoHRfE
OCP_MODE = 11b ToHRfE
_ BifF
OCP_MODE = 00b CLR_FLT. ENABLE Jiki#
- ik
Vsense it Veo >V, OCP_MODE = 01b tReTRY
(SEN_OCP) SP SEN_OCP
OCP_MODE = 10b ToHRfE
OCP_MODE = 11b & o
DIS_SEN = 1b A
_ BAF
W*&%&gﬁ%ﬁ&ﬁ% Ves K > toe DIS_GDF =0b CLR_FLT. ENABLE fikl
DIS_GDF = 1b Tttt
[z
) OTW_REP = 1b
OTW_REP = 0b Tttt
LS Al
(OTSD) Ty> Torsp B Ty<Torsp = Thys
2
8.4 BAThEeA X

8.4.1 IR IXZh AR T AEAE K

8.4.1.1 FERHER

ENABLE 5| JiI ] T-# B DRV835xF R 2:/F IR . 24 ENABLE 5| BN FSFRS | % 280045 308 MR Th FE R AR 2
No FEHEARAET | W2 H BT E Wk IKsh8s |, B 7% MOSFET. VCP Hifii 2 F1 VGLS #aJE %% . DVDD #/E
B BIMAKARF SPI BB, EEIREXT , rA ST EREEEE NS BMBRINE. BaTE
ENABLE 5| il % F FEHy 2 5 Bl 25 tg eep WG , S04 REBE NBEIR A0, W15 ENABLE 5] #4722 & H
T, A Ze 2 8B BRI . WIESIT twake MR Z G, 2844 BEET X 4 N HE % -

FEREIREEICT | 2 Vym < Vuyio I, FTA 4B MOSFET #i# 45 H] . i 51 1 GHx 4 & F B 28 42 2 SHx
S, AROUAI R 510 GLx N F rE B gz %2 PGND 5.

8.4.1.2 TR

24 ENABLE 5|y & HF H Vyw > Vovio B, 28R HE NS AT . BAITELTT twake FTIRIZ G |, 284F A4 ReEr Xt
BN AE S . AU, AT EE . (R AR L 2% . DVDD faE 48 A1 SPI S 284 T aIRES .

8.4.1.3 #tE & {7 ( CLR_FLT ¢ ENABLE E (/%) )

FESHFAFAE B SR A S DL, DRVB3SXF R AN G it N RWPIRES |, LA BRI HM B Th % MOSFET Al 5
Gi.
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W E G, S DUE 1 E SPI 2844 ) CLR_FLT SPI f7 sl [i4F—4 1A 5 |- ) ENABLE 3| i & H1 45
TRk R i NIz 7R . ENABLE BB (trsT) H1 ENABLE 5 JHI_L F M B BIMR B & O RS 4 il 7 41 O
HLP R BN AE trer IR TN R RS, 75 W B 8 sh e B e W 7 51 o B ALK ST (T R 28« #s1% B Bl HAh
IhREHRE A B

8.5 fwiE
AT iE H T DRV835xF SPI 2441

8.5.1 SPI #fE
8.5.1.1 SPI

7t DRV835xF SPI #3f4 I , SPI Bk T B E . BBz WiE . SPI EEMB NiglT |, &
PR g . SPIHANEGE (SDI) #HaEE— 16 AT ( BFE—2% 5 fram A 11 A% ) - SPI % £
(SDO) FH1 11 FLAFAF s B . 7l 5 A& AR REAL.

B RO s A A LR &4

2 nSCS 5 JHM & H PR OAR ST, DL M P B v F T, SCLK B IR 2% R HEL P

NSCS 5| JIFE AN - 2 a4 $7 R s FESF B B 1) 2220 24 400ns..

4 nSCS 5| H s PR, SCLK A1 SDI 51l AT (5 5 #0K o 20, IF H SDO 5| At T & A .
HE o fE SCLK R #h#E , JF7E SCLK LTHif L 4% .

=8 B (MSB) i e ANAIFS HY

ARG 51 16 A SCLK W] |, FEAH K.

W K% 2] SDI 5| JHIEHE A2 16 47, T2k Az i = BL2E 72 1 20

XTE N4, BEENP A RIAEdE e 5 a8l 2 J5 76 SDO 51| E& .

SDO 5|2 it , 7 ZAEH— AN h L pH s

8.5.1.1.1 SPI #& =,

SDI #IANBHR 7K 16 A, AL TAE R

o A ANEEEE ANAL , W (2 B15)

© 4 AHBHERL , A (/7 B14 % B11)

« MM ANEHESL , D (H2B11 £B0)

ST EHNA, B/ S AAL (WO, B15) W BN Ob. X T4, BB/ S5 NAL (WO, B15) KE N
1b.

SDO i tH #dfa (17 K 16 7, Al 5 LA FERL. W W 72 A A7 & F H AT IEAE D i A8

% 8-7. SDI B N HHE 7%
#I5 | Mkt \ $o
B15 B14 B13 B2 BHM BIO B9 B B/ B6 B5 B4 B3 B2  Bf BO
WO \ A3 \ A2 \ A1 \ A0 \ D10 \ D9 \ D8 \ D7 \ D6 \ D5 \ D4 \ D3 \ D2 \ D1 \ DO

% 8-8. SDO #Hii I F#E R

R AL \ HoR
B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
X ‘ X ‘ X ‘ X ‘ X ‘ D10 ‘ D9 ‘ D8 ‘ D7 ‘ D6 ‘ D5 ‘ D4 ‘ D3 ‘ D2 ‘ D1 ‘ DO
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nscs j

t:

E

| ) | ) | )
SCLK | | | | | |
| | | | | |
| | | | | |
| ; | —s ; | ;
sl X Xuss | X Qe | XX
| | | 7 | | |
| | | | | |
| | | | | |
| ' | — ' | '
| >< | |
Sbo z XMSB | ) . | \-SB | >< &
| T | o7 T | T
| | | | | |
| | | | | |
Capture : | : | : |
Point | | |
T ! T ! T !
| | | | | |
| | | | | |
| | |
Propagate l : | : | :
Point T T T T T T
& 8-33. SPI &4 /7 &
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8.6 B Ay

A iE H T DRV835xF SPI #441.

ik

TH VB BURLE A7 A7 s W o 51 H A DR B A5 A7 d Btk . S ONR S ap A7 a5 AT RE P A AMIRE R o X TN IREE AL , BOAEDN 0. AFEBIRG IR A
FIEHIG R SPI EA , HRE LOCK ALLLBIUE SPI A 74t -

R 8-9. FAEAHL

&% \ 10 9 \ 8 7 \ \ 5 \ 4 3 2 1 0 EEE
DRV8350FS
HBARAS 1 FAULT VDS_OCP GDF uVLO oTSD VDS_HA VDS_LA VDS_HB VDS_LB VDS_HC VDS_LC R oh
VGS # 2 SA_OC SB_OC SC_oc otW GDUV VGS_HA VGS_LA VGS_HB VGS_LB VGS_HC VGS_LC R 1h
R B OCP_ACT DIS_GDUV DIS_GDF OTW_REP PWM_MODE 1PWM_COM | 1PWM_DIR COAST BRAKE CLR_FLT RW 2h
B HS Lock IDRIVEP_HS IDRIVEN_HS RW 3h
LS LS CcBC TDRIVE IDRIVEP_LS IDRIVEN_LS RW n
ocP 41 TRETRY DEAD_TIME OCP_MODE OCP_DEG VDS_LVL RW 5h
TRE TR RW 6h
TRE TRE RW 7h
DRV8353FS
IR 1 FAULT VDS_OCP GDF uvLO oTSD VDS_HA VDS_LA VDS_HB VDS_LB VDS_HC VDS_LC R oh
VGS 4 2 SA_OC SB_OC sc_oc oTwW GDUV VGS_HA VGS_LA VGS_HB VGS_LB VGS_HC VGS_LC R 1h
e oCP_ACT DIS_GDUV DIS_GDF OTW_REP PWM_MODE 1PWM_COM | 1PWM_DIR COAST BRAKE CLR_FLT RW 2h
IRz HS Lock IDRIVEP_HS IDRIVEN_HS RW 3h
HHeSs) LS CcBC TDRIVE IDRIVEP_LS IDRIVEN_LS RW 4h
ocP 41 TRETRY DEAD_TIME OCP_MODE OCP_DEG VDS_LVL RW 5h
CSA fihl CSA_FET VREF_DIV LS_REF CSA_GAIN DIS_SEN CSACALA | CSACALB | CSACALC SEN_LVL RW 6h
TRE fRE CAL_MODE RW 7h
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8.6.1 RA&HEH
R T A TR Z 5 AR L RS A7 32 I3 4748
BRI SR 20 o G T RN R AT, 3K 8-10 R 738 T byl R ARG
& 8-10. REF AR ) RAURB

PRXE  |[R© B

B

R R ER

RERBR A

-n | | 5 R AR A1

8.6.1.1 HfE XA & Fras 1 ( #4)-= 0x00h )
Kl 8-34 JE/R T MIBDIRA T A48 1, 3 8-11 X H AT T 38
AR VT RAY 0 Hk

& 8-34. MRS F 4% 1

10 9 8 7 6 5 4 3 2 1 0
FAULT ‘ VDS_OCP ‘ GDF ‘ UvVLO ‘ oTSD ‘ VDS_HA ‘ VDS_LA ‘ VDS_HB VDS_LB VDS_HC VDS_LC
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b
x 8-1. MRS TFHE 1 FRUH

£z FEB LSl BRIME UL

10 FAULT % Ob HHRERAS A A7 AR B . 4 nFAULT 51 .

9 VDS_OCP i Ob 678 VDS WS LA Lt i s 0

8 GDF i Ob FE AR B Bl B 15

7 UVLO e Ob FER R R B R 1o

6 OTSD i Ob farnid o

5 VDS_HA I 0Ob 1875 A &1 MOSFET LIy VDS Jd i e

4 VDS_LA B 0Ob 5775 A M MOSFET I f¥) VDS i it ik
VDS_HB =S Ob #8% B mfll MOSFET L) VDS i it ez

2 VDS_LB i 0b 875 B M MOSFET _I-f¥) VDS i it ik

1 VDS_HC e Ob 85 C @l MOSFET 119 VDS i it

0 VDS_LC i Ob 5K C &M MOSFET -1y VDS it jfi i i
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8.6.1.2 HfE KA A Fras 2 (H4) = 0x01h )

K] 8-35 JB/n T IMFIR ST A4 2, £ 8-12 X H AT T Ui B,

A AU R -

8-35. MERSFF4 2
6 5 4

10 9 8 7 3 2 1 0
SA_OC ‘ SB_OC SC_0C oTw ‘ GDUV ‘ VGS_HA ‘ VGS_LA ‘ VGS_HB VGS_LB VGS_HC VGS_LC
R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b R-0b

x 8-12. MFREFFH 2 FRULH
(A FEB i) BAE il
10 |SA_OC R Ob Fe7 A HEENHOR 22 (DRV8353xS DRV8353xS-Q1) il
SB_OC R 0Ob 571 B AREIIBOK 2 (DRV8353xS DRV8353xS-Q1) LAyt
8 SC_0OC R Ob 5% C MUBIOK 2 (DRV8353xS DRVS353xS-Q1) k15t i
7 otw R 0b famid # s
6 GDUWV R Ob 5% VCP UM/ VGLS /R K bt
5 VGS_HA R Ob e A Tl MOSFET _- [yl il 3R 2y s
4 VGS_LA R Ob 8% AN MOSFET _ B i Bk 5l i
VGS_HB R 0b o5 B il MOSFET _I- [yl il 3 2y i s
2 VGS_LB R Ob For B AL MOSFET _- [y bl B 21 e
1 VGS_HC R Ob 877 C il MOSFET _ iyl i 3 3l i
0 VGS_LC R 0b o7 C M MOSFET _L iy il 2 50K 5l b
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8.6.2 #& | FF 7%

PEf) A7 d T RCE AT . M A SRS .
SRR IR 2P G G i P SN R BT . 36 8-13 SR 1 Tk vh Uy 1) SR Y (R ARRY .
& 8-13. &l F AU I RAUNH

PRXE  |[R© B3

B

R R ER

AR

w W (50

SRR

-n | BRI E N

8.6.2.1 Iz #5135 745 ( Mt = 0x02h )
8-36 JE/~ T URBhas A H B AEes |, % 8-14 X HHT 7M.

AT RAY ¢ B

& 8-36. JXah S A7 A 4%

10 9 8 7 3 2 1 0
OCP DIS DIS oTW 1PWM 1PWM CLR
_ACT _GDuUv _GDF _REP PWM_MODE _COM _DIR COAST BRAKE _FLT

R/W-0b R/W-0b R/W-0b R/W-0b R/W-00b R/W-0b R/W-0b R/W-0b R/W-0b R/W-0b
& 8-14. WX 7 Bt it B3

A FEB K BRIME Yt B

10 |OCP_ACT Riw Ob Ob = S:WiAH4 k4 LA 32 VDS_OCP Fl SEN_OCP

1b = W2 =2 HFLAmi R VDS_OCP #1 SEN_OCP

9 DIS_GDUV R/W Ob 0b = E.J5 B VCP 1 VGLS R E4 =ik

1b = ©2%F] VCP M1 VGLS & 4l & i &
8 DIS_GDF R/W Ob 0b = B3 MR IR e
1b = T2 FH AR DR Bl e
7 OTW_REP R/W Ob Ob = 5R7E nFAULT = FAULT £ 4 OTW
1b = 7£ nFAULT M1 FAULT {7 % OTW
6-5 PWM_MODE I 00b 00b = 6x PWM #&3%
01b = 3x PWM #xt,
10b = 1x PWM 38,
11b = J57 PWM KR
4 1PWM_COM R/W 0b 0b = 1x PWM &8 F FIH %50
1b = 1x PWM #5204 F 57 25 i

3 1PWM_DIR R/W 0Ob £ 1x PWM #2F | %75 INHC (DIR) #i A #7802 5

2 COAST Riw Ob BZAIE N 1 T MOSFET & T bl

1 BRAKE R/W 0b HZAIE N 1 RS A3 =AMEM MOSFET

£ 1x PWM #F |, %75 INLC (BRAKE) i AT BRIz 5.
0 CLR_FLT R/W Ob FZALE N 1 A]E R A MR A
BANREEZM 2 HEEAL
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8.6.2.2 R IRSY HS F7F4E ( Mt = 0x03h )

I 8-37 7 1 I AKEN HS w7 4% , & 8-15 X HBEAT 1 i,

A AU RA ¢

10 & 8

8-37. MR IEZN HS &7 %%
6 5 4

LOCK

IDRIVEP_HS

‘ IDRIVEn_HS

R/W-011b

R/W-1111b

R/W-1111b

R 8-15. Mtk IKkZN HS FE i

fir FB

KA

RWE

L]

10-8 LOCK

5

011b

B\ 110b LABE B | BR T XAtk 0x02h £ 0-2 , 2
W5 A AF A BN

B NEE 1100 Z 4 HTAR 5 51 4E AR B 0 5 AE fT BE
FETE R BN 011b LUAREI T A 21758 .

B NER 0110 Z A FTAR 3 B 45 B 5 It 05 A AR AT R I

7-4 IDRIVEP_HS

R/wW

1111b

0000b = 50 mA
0001b = 50 mA
0010b =100 mA
0011b = 150 mA
0100b = 300 mA
0101b = 350 mA
0110b = 400 mA
0111b = 450 mA
1000b = 550 mA
1001b = 600 mA
1010b = 650 mA
1011b = 700 mA
1100b = 850 mA
1101b = 900 mA
1110b = 950 mA
1111b = 1000 mA

3-0 IDRIVEN_HS

R/wW

1111b

0000b = 100 mA
0001b =100 mA
0010b =200 mA
0011b = 300 mA
0100b = 600 mA
0101b =700 mA
0110b = 800 mA
0111b =900 mA
1000b = 1100 mA
1001b = 1200 mA
1010b = 1300 mA
1011b = 1400 mA
1100b = 1700 mA
1101b = 1800 mA
1110b = 1900 mA
1111b = 2000 mA
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8.6.2.3 HIERH ) LS 748 ( Mtk = 0x04h )

K 8-38 7 1M AKEN LS FF A7 , & 8-16 X HHEAT 1 HiH.

A AU RA ¢

10 ¢ 8 7

& 8-38. litkIE3 LS FHFae
6 5 4

CBC ‘ TDRIVE ‘

IDRIVEP_LS

‘ IDRIVEN_LS

R/W-1b R/W-11b

R/W-1111b

R/W-1111b

% 8-16. HHRIKEN LS FEas 2B

fir FEB KA

RWE

L]

10 CBC R/W

1b

%24 OCP_MODE = 01b B %3k

Ob = %} T VDS_OCP # SEN_OCP , 7 tretry Jiiif i

1b = %I T- VDS_OCP #1 SEN_OCP , 7EiR{EH I PWM B\
BRAE tpetry JETE R

9-8 TDRIVE R/W

11b

00b = 500ns AR HL I AR S 1]

01b = 1000ns V&AL A A% it B S0 1]
10b = 2000ns VAL 5% HL L 4K 30 5[]
11b = 4000ns WM R IR ARSI (o]

7-4 IDRIVEP_LS R/W

1111b

0000b = 50 mA
0001b =50 mA
0010b =100 mA
0011b = 150 mA
0100b = 300 mA
0101b = 350 mA
0110b = 400 mA
0111b =450 mA
1000b = 550 mA
1001b = 600 mA
1010b = 650 mA
1011b =700 mA
1100b = 850 mA
1101b = 900 mA
1110b = 950 mA
1111b = 1000 mA

3-0 IDRIVEN_LS R/W

1111b

0000b =100 mA
0001b =100 mA
0010b =200 mA
0011b = 300 mA
0100b = 600 mA
0101b =700 mA
0110b = 800 mA
0111b =900 mA
1000b = 1100 mA
1001b = 1200 mA
1010b = 1300 mA
1011b = 1400 mA
1100b = 1700 mA
1101b = 1800 mA
1110b = 1900 mA
1111b = 2000 mA
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8.6.2.4 OCP & #ras ( #i4l = 0x05h )

K 8-39 Ji£s 1 OCP il #r 74y , 4 8-17 X HBEAT 17 HM.

A AU RA ¢

10 & 8 7

P 8-39. OCP &l & 798
6 5 4

TRETRY ‘ DEAD_TIME OCP_MODE

OCP_DEG ‘

VDS_LVL

R/W-0b R/W-01b R/W-01b

R/W-01b

R/W-1101b

% 8-17. OCP 7B B

fir FEB KA

RWE

L]

10  |TRETRY =

Ob

0b = VDS_OCP #l SEN_OCP EiXIHHJ 8ms
1b = VDS_OCP fil SEN_OCP ik} [d]/y 50us

9-8 |DEAD_TIME e

01b

00b = 50ns JE [X I} (]

01b = 100ns FEX i} iE]
10b = 200ns FE[X I} [
11b = 400ns JEX I [7]

7-6 OCP_MODE

dm

01b

00b = 3 it B g 77 e

01b = LR FH B E R

10b = USRI , (EASRIUE AT 5t
11b = AR i HARIUE T 45 1

5-4 |OCP_DEG S

10b

00b = 1ps T HTIRUESK st (7]
01b = 2us S FHLLIE kRS T8]
10b = dps R FHLRERK T
11b = 8us i HTIIE ik i i [i]

3-0 VDS_LVL

dm

1001b

0000b =0.06 V
0001b =0.07 V
0010b =0.08 V
0011b =0.09 V
0100b =0.1V
0101b=0.2V
0110b=0.3V
011Mb =04V
1000b = 0.5V
1001b =0.6 V
1010b =0.7 V
1011b =08V
1100b =09V
1101b=1V
1110b=1.5V
1Mib=2V
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8.6.2.5 CSA &= 77 # ( {X/R DRV8353F ) ( #if} = 0x06h )
Kl 8-40 JE/R T CSA =il Zi 74 , ¢ 8-18 X kAT 7M.

FAF BT R/ - SREUE N
{X DRV8353F R4 #2174

El 8-40. CSA I&#I| & 17a

10 9 8 7 3 2 1 0
CSA VREF LS CSA DIS CSA CSA CSA SEN
_FET _DIvV _REF _GAIN _SEN _CAL_A _CAL_B _CAL_C _LVL
R/W-0b R/W-1b R/W-0b R/W-10b R/W-0b R/W-0b R/W-0b R/W-0b R/W-11b
# 8-18. CSA 7Bl
A B oy BME Pt B
10 CSA_FET ] Ob 0b = BMBRAFIERAN SPx
1b = IR B IEM AN SHx ( LA Zh¥ LS_REF frikE A
1)
9 VREF_DIV BI5 1b 0b = B g8 56 1E iU A VREF (B[t )
1b = BB ABIEMEHEEN VREF BREL 2
8 LS _REF ] Ob Ob = 7E SHx | SPx Z [A[JEfEM MOSFET ¥ VDS_OCP
1b = £ SHx F| SNx Z [A Il ={i{ll MOSFET [#j VDS_OCP
7-6 CSA_GAIN 5 10b 00b = 5V/V 43 BUK #5125
01b = 10V/V Zr iSOk 3 25
10b = 20VIV BRI 25
11b = 40V/V 53 HUK 384 25
5 DIS_SEN ] Ob 0b = )5 BRI e e
1b = CLA% FH R IAE e s
4 CSA_CAL_A 5 Ob Ob = IEHRIBOREE A Bk
1b = K EMHOR 2 A MU NIERE |, DABEAT K14 H R A
3 CSA _CAL_B 5 Ob 0b = EEERNBCRE B #4F
1b = H IR RE B (AN JESE | DABEAT 2 IR ol IR A HE
2 CSA CAL_C I Ob 0b = IEHRIBCKEE C #B1E
1b = KM C MmN EEHE | DLHAT G TR R A
1-0 SEN_LVL E9C] 1b 00b = /&l OCP 0.25V
01b = &Il OCP 0.5V
10b = /@&l OCP 0.75V
11b = /&R OCP 1V
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8.6.2.6 Iz E 7 7774 ( IX/R DRV8353F ) ( #4) = 0x07h )
Kl 8-41 JEoR T RSN AL E A7 8% , % 8-19 Xt H AT 1 Ui

FAF BT R/ - SREUE N
1 DRV8353F #}F 1% % 17 %8 »

[ 8-41. JKzh AL B A 7 4%

10 9 8 8 2 1 0
R MODE
R/W-000 0000 000b R/W-0b
* 8-19. FN#RAC B B i B
B %R KA BRME PEE
101 |[fR§ /5 0000000 |fREd
000b
0 CAL_MODE #/5  |Ob 0b = HRBREREF AT BT
1b = FHCK R A P 34 1 B R
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9 L AN SEHL

&

PUR R8BS BANE T T AU, T AR VE R 72 860k . T [ 77 R AR ST i & 24
TG TN &5 NIRRT S, DU IR RS REIE R .

9.1 MAfER

DRV835xF A& EEH T =M LR ERENEH N . 77 9.2 PR IHE R E SNH T £ e E
DRV835xF 74125844

9.2 HLAI N F
9.21 FENH

%M 7R 2 7x DRV8353F A T M H YR, = 4H BLDC LIRS , H st 47 21 M B Jm B
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o (2] o] ~ [(e} Yo} < [42] ()
< (s2] (sp] (s2] o (s2] [sp] (s2] (s2]
9 2 8 9 ¢ 3 a2 35 £ 4
1 g © E £ z 2 z 2 z ¢ 30
. ,:—I—— CPL Z nscs —<:|
n
T 2| cpy K 2
VM ¢ P - sC VCC
| 3 | 28
VM I I sl —~<] 1K Ve
0.1 uF 4 | 27
T VDRAIN I | SDO
= ] | | ”s 10 kQ
T 2lvep I I nFAULT . >
6 I Thermal Pad I o5
GHA GHA | ' AGND -
, | | ot 1 uF VC|C
SHA SHA I I VREF :
I |
8 23
GLA GLA [ = JI soc —{ >
- Y
22
SPA 9 SPA SOB _| >
2
sNA 2| sna SOA —|1 >
m o m m [as] (@] o (@) () o
zZ o — I I I T | o Z
] w (O] w (O] (O] w (O] w 7]
~— [aV] (s2] < [Te] © ~ o] » o
— — — — — — — — — N
[an] o o m [a1] (@] (@) (@) (@] (@]
4 o - I I I I - o =z
n (O] @] (O] (O] w S &) [}
VM VM VM VM VM
CguLk b Cegyp A Cayp h Ceavp J_CBULK
- - -
H_}L €L GHB H-_}L L GHC H_}L L
e M - M - H - —
SHA S »moTa LSHB $ »mvors LSHC —»MOTC
o — o
GLA H_}L GLB H_}L GLC H_}L
= H =
SPA b SPB . SPC b
Rsena RseEnB Rsenc
SNA SNB SNC

B 9-1. BN FEE
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9.2.1.1 &1 ER
% 91 FIH T ARG HIR BN S L.

£ 9-1. &t H

AR THSH SEH BIE
LR L Vyms Vvprains Vuin 48V
MOSFET #8/+%1 % MOSFET CSD19535KCS
MOSFET A HH% i Qq Vygs = 10V i A 78nC ( #1784 )
MOSFET s % HL fif Qgq 13nC ( HAU(F )
E AR LT ) tr 100ns % 300ns
F i T B (] t 50ns % 150ns
PWM #ii % Fowm 45kHz
IEONGEL IR Imax 100A
ADC FEfE R VVREE 3.3V
SRR L Isense -40 A 2 +40 A
FLALIE) 7 AR HLIAE Irms 28.3A
JEI E PR AR E Psense 3w
RGN Ta -20°C & +60°C
9.2.1.2 14 if 1L FE

% 9-2 B H T MR IR BN 2R AR T A BRI . 3% 9-2 FI Y T BR S R He B8 A0 TO A I AU
% 9-2. DRV835xF iR IREN 28 4h B o

s 5 1 51/ 2 i3
Cum1 VM GND X5R 8 X7R. 0.1uF. #iE fEJ VM M2
Cumz VM GND = 10uF. #iE BEN VM R
Cvcp VCP VM X5R Bk X7R. 1pF. 16V H%& %
Cvals VGLS GND X5R B{ X7R. 1pF. 16V Hi%58
Csw CPH CPL X5R H X7R. 47nF. %€ HiEJy VDRAIN B HIZ 35
Covpp DVDD DGND X5R #k X7R. 1pF. 6.3V HZ %
RnFAULT veeM nFAULT i B g
Rspo vee SDO b 437 P B 25
RIDRIVE IDRIVE GND & DVDD DRV835xF i {44 1
Rvbs VDS GND & DVDD DRV835xF i {45 1
Rmope izt GND & DVDD DRV835xF i {4211
ReaN 2 GND & DVDD DRV835xF i {45 1
CvREF VREF GND 5% DGND BE FE R VREF (1] 3 A 75 4%
RASENSE SPA SNA 1 GND T 53 HL PHL 5
Resense SPB SNB fl GND JEI 4378 R BEL A
RCSENSE SPC SNC £l GND TR 537 HL BEL 25

(1)  VCC AJ& DRV835xF ZAFI#sfh LRSI, {HIT % nFAULT fl SDO 7% VCC Mjf ik Fd . X 485| I aT Ll E#: % DVDD.

9.2.1.2.1 M5 MOSFET X #F

DRV835xF #¥#s/F 11 MOSFET . #F3:T MOSFET it i fir. VCP HLfii % & VGLS F k8% 2 = Ml i
PWM FFIAi% . nfs st 5 MOSFET Xah6E 4 , X =40 BLDC HHLNH , & H 5 R 5 firfE 6.
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BT 120° #elfl : lvcpvels > Qg X frwm (5)
1E5% 180° [ : lycpvaLs > 3 * Qg X fpwm (6)

Horp

© fpwm ZFAE PWM JF 858 Bt KAH o

* Qg /& MOSFET b4k Hi fif o

* lycpnaLs A& BT R B LSS A, BREURT VM 5]

* MOSFET RAHE T #e il 77k, vl aeE St 7 20A [F i 5= o

9.2.1.2.1.1 MOSFET ;4

R R G AE ] 48V 19 Vym (lvep = 25mA) F 45kHz FIf: Kk PWM JF5e4ii | ) VCP B 42 fl VGLS Fa k2% 1) A
SRS Qg /T 556nC [fIEETE A (1) MOSFET , LA S Qg /T 185nC [ IESZ 4 ) MOSFET.

9.2.1.2.2 IDRIVE B2 &

MR R S B A R B Iprive P FRAKIEALFE - 48 MOSFET M FELTT DL & e i B A B THAD R BRI ] o 5
¢ € 1) MOSFET JITik Ipryve IAE , W% MOSFET AJRE TCVATE torive I 1A 5845 508, I ELAT DA & S B ik
B BbAh B B TR R BRI AP S BOE m T R DR AE . T @ WU H BT 4 MOSFET Al HEALTE
RGP IR LS | DU IS AR N S S % E
7E SPI 284F & |, ATLLIELE SPI 23 A7 # S0 37 U/ 15 A FD = 1) MOSFET 1 Iprivep 1 Ipriven B . FEREAR2 1 24
b, [FIBTLE IDRIVE 5 B _E 3% 54 LI Al VEE Fe i ¥ B A

T HA SRR AT Qg s BT RS (t) AT R RS ] (t) B9 MOSFET , rIfE A 5 fE 7 FJjfest 8 4»
T Ipriver M lpriven HIMHE .

Qqq
r ()

lbrivep >

gd
IbRivEN > ——
t;

(8)
9.2.1.2.2.1 IDRIVE =41

X+ 13nC FMEE HL 7 BA & 100 % 300ns {9 b FHAf (] , AT AR 7 fE 0 9 Air A2t 10 43t 5 Iprivepy A
Iprivepz2 HI1E -

13nC

| = =130 mA

DRIVEP! = 100 ns ©)
13 nC

IoRIVEP2 = 5557 = 43 MA (10)

A lprivep EFENT 43mA F1 130mA Z [AI{E . AEAFIFR | P 100mA FLEBIRIEN Iprivep HI1E .

XFF 13nC AIMH L BA & 50 & 150ns O R BERFE , mT LS 5 FEa 11 A5 R 12 205035 Iprivent M
Iorivenz HIME

13 nC
Ibrivent = T0ns 260 mA

(11)

13nC

| -2 _g7mA
DRIVEN2 ™ 150 ns (12)
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N Ipriven &£ T 87mA F1 260mA Z B . fEAGIH | k4 200mA #EHIRAEN Ipriven FI1HE-
9.2.1.2.3 Vpg MM AL B
Vs Mt as e R S A5 00 T T AL LI LA R A1 i MOSFET ) Rpsony BCE R , W75 25K 13 Fiw.

Vbs_ocp > Imax * Rbs(on)max (13)

9.2.1.2.3.1 Vps 7041

oI B bR et Vps MR I E ATEHER AT 75A kAR . 4R CSD19535KCS 100V N /4% NexFET™ 1j %
MOSFET ##% , Rpson) f7E 175°C I £:42 % 2.2 £ , S K Rpgon) 1H1E Ta = 25°C I7E 10V Vgs F N
3.6mQ. HHEIXLME , Rpgion) E‘J%%%%i&“@ﬁ 22x36mQ =7.92mQ.

FEFI 77t 13 , I Rosion) M09 7.02m@ | BUSRASSE FIHIBLAINN T5A , 7R 14 A TH AN Vos
L AL TR AE .

VDS_OCP >75 A x7.92mQ

VDSfOCP >0.594 V (14)

FEAGIT | %4 0.6V {EN Vs ocp MIMH-
SPI #efF R VFARE Vg i VR M AR BT I ke in] 18] o W] DLREHTARUEE Sk v (8] ¥ B A 1us. 2ps. 4ps B 8ps.
9.2.1.2.4 BIBRFEXFIECE (DRV8353F)

DRV8353F 5 {1 | 1ty /B s K 74 186 2t AR e FELAEL 2 AR 9 H b RS . VREF JE#ErE & . B Fe B0 2 Th 2R DA
K TAEIRFEVERLERER » FEBIBOR 8 XA s AT, it 2h 38 B i bt & o7 vk an 7 #2580 15 fs.

Y
Vo = (Vyper —0.25 v)—% 15

A EME A RS 16 T 55 e gl s B AR e, A7 #2015 T Voo

V,

__Vo 2
R= < Psense > lrws” x R

(16)

A REE 15 AR 16, AR H AR B BH A AIE Th R e £ H AR 23 BB AH
9.2.1.2.4.1 RAHAXZ~H
FEARZRGRBIT , VREF BUEHIME Y 3.3V, KA - 40 2 +40A. SOx #ith LV H y 0.25V £ Vyrer -
0.25V ( KH Vinear HHE ) o RIBCREMARZ73EEy - 0.3 2 +0.3V (Vpjre)-

Vo=(33V-025V)-33Y _14v
2 (17)

__ 14V 5 Ws2832xR 5 R<25mQ
2.5mQ>&—>AV >14
Ay x 40 A (19)

Rt , 2RIk 20V/IV B8 40VIV 1E NI 35 U &, JF HAG I H BE KB D6 20N F- 2.5m QLIRS & K6 0 e BHfr) T 30 2
Ko FEARFIH , EFF T 20VIV AE NI a5 B . 0T FEBHAE A S PR 00 R I FRTR Tu%iﬁ R<25mQ Al lpay =
40A A A TR 2R (Vspxp) 25370 B A%
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9.2.1.2.5 BEJRIIRFEE

DA AT R, LURTE B2 1352173010 75 5. DRVB35XF [HVAE 1 . 175 T % FE ok 28 PR R 5
80 4 R A T PR B e ) S P R L E

S RS PRI | R SC AU S MR S I DD SRE A, BB TDRRE AR S R

« VCP %Tﬁ?ﬁ%ﬁﬁﬁ& (PVCP)

* VGLS A & 85 D F6HL (PyeLs)

* VM S ERRFRIIZFERL (Pym)

W LLZ% 759.2.1.2.1 LE i€ lvep M Ivars » RIS %7120 20 MT5RE 21, TGS Pyce M1 PyaLs 9
fE-

Pvep = lvep * (Vvm + Vyprain) (20)

PveLs = IveLs * Vvm (21)
A LU IS ZE AR RS UIRA ywy BIRIES % 7 22 Skt 5 Pyy 1A

Pum = lvm * Vym (22)

SRR IR =S Bk U RE DR, iR 23 R

Ptot = Pvep + PyaLs + Pym (23)
Ja , TTLLEIE 2% 7 7.4 TR 24 KRG H A4 IR

Tymax = Tamax + (Ro ya X Piot) (24)
7.4 PG BT B PCB GRS HEAL I AR bR . SEBaE T RE R HT P s T (9 52 s PCB LI 5 -

9.2.1.2.6 HHEJRTRFEHR G

FEZN R, SRR E Y R HIRIEAT . 2 E R HE iy DRV83SXF il | H2 DU N A & 2h R ALK
AR NI R B SE T R

AR 720 5 kit MOSFET Mtk Ffar v 78nCL A 3 AmafllFn 3 MM MOSFET #ii AT H 2C LA 5%
BNy 45kHz B (1) |ch il IVGLS H,

lvcpveLs = 78nC x 3 x 45kHz = 10.5mA (25)

Al R 200 RS 210 R 22 FFE R 23 SRS Vum = Vvprain = Vuin = 48V Iym = 9.5mA.
lyep = 10.5mA LA lygs = 10.5mA i ] Pyt 18 -

Pycp = 10.5mA x (48V + 48V) = 1W (26)
PycLs = 10.5mA x 48V = 0.5W 27)
Pym = 9.5mA x 48V = 0.5W (28)
Piot = 1TW + 0.5W + 0.5W = 2.0W (29)

BJE , A EAEE TAE IR 28455 | S 7Rt 24 KiH 5 Tamax = 60°C. R ya = 26.1°C/W ( RTA 2% )
PLK Piot = 2.054W B 1) Tymax . FRIEFER , Roga s BEERH T SEhR N H 8 PCB it , N T3
Fe AXR¥IERIBIRNEZER |, S0 (EGHAIC HREHIGF) N

T max = 60°C + (26.1°C/W x 2.0W) = 112.2°C (30)
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WAGIFR | izt T HISAT REIVEE N, BJLPAER R TARSSR TafT. Boibmt Mk s e E |, DAk
B BT D R FE R

9.2.1.3 W/ Hi46
Kl 9-2. KA 30% &7 LR ER S22 1T & 9-3. KM 90% 7= LM IR 3) 231217
& 9-4. IDRIVE IEBiE/MEEE & 9-5. IDRIVE £ B3 iiis /MR EH
&l 9-6. IDRIVE 300mA F1 600mA IEH 7 ¥ BfH & 9-7. IDRIVE 300mA F1 600mA i Fi iR ¥t B fE
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9.2.2 &N

FEZR T, DRV8353F it B e 5 [ Bl A A — MEIBOR &, TR B3t T8 /R AN ) BLDC a2
Hh 8 H A TSRO R RGN 77 3 BEAh | AR AR IE BN UL, A P AP e T A I R B A1 VM MR 3k 5l He
Je, BABRAR N B DD AR

VDRAIN VM
External b External VGG
DC/DC t—> W c LDo T:;
Ci Cour IN out
T T 1 1
1 uF|1uF
o [o2] © N~ O 79 < (4] (Y] '—?
<t [s2) ™ ™ (0] [s2) [+2] ™ [e2] [s2)
9 2 8 9 ¢ g 2 35 £ 4
1 g © E £ 2 £ 2 £ 2 2 30
N m— CPL Znscs —<]
n
T 2] cpn SCLK —<29
V[/I P — - vce
3 28
? | <
0.1 uF VDRAIN 4 ™ : | Sol o7 1kQ Vvce
T h VDRAIN | I SDO
~ 1yF 5 | I »s 10 kQ
L °lvep | I nFAULT >
6 | Thermal Pad | o5
GHA GHA I I AGND =
7 ' ! 24 ¥ V?C
SHA SHA I I VREF ®
8 ' L 23
GLA GLA I — | SOC (——
9 S . 22
SPA SPA SoB |22
10 21
SNA SNA SOA — >
om om om m [as] (@] o (@] o o
zZ o — T T T T ] o Z
(] 7] (O] [72] (O] (O] 7] (O] [72] (]
~— N ™ < 0 © N~ [ee) o o
— — — — — — — — — [V
< < m om m (@] o (@] < <<
P4 o — T T T — o =z
VDRAIN VDRAIN VDRAIN VDRAIN VDRAIN
Ceuwk . Cevp . Cevp . Cevp Cautk
— H —
& L (om 4 & L [ 4 & L
— H = H = H = —
SHA $  smora LSHBF——8 Lyorg LSHCF—% Lot
|— — |—
oo-Hek| k| ek
H H H
SPA . SPB . SPC b
RseN
SNA
& 9-11. Fik A R E
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9.2.2.1 &1 ER

#® 9-3 FIH T ARGl MRl i A S E

# 9-3. ®itsH

RS H &% ~IE

P Y L R Vym 12v
MOSFET et} Hi & VVDRAIN 48V
MOSFET #3475 MOSFET CSD19535KCS
MOSFET A4 Mt i i Qq 78nC
PWM 4% fewm 20kHz
ADC Hifi T VyRer 3.3V

SR BN R Isense 0% 40A
LA 7 AR HLIAL IRms 283 A
JERI HL PR 5 Psense 3w
RAABEIRE Ta -20°C % +105°C

9.2.2.2 [ L FE
9.2.2.2.1 BB AR EREE

L A SPI &3 F L3 /7451 VREF_DIV 25 N 0, A LLRF RN BOR 25 Be & N H ) .
RN TS K 25 14 2 AN P BELAFL R AR H AR FR R YE Rl . VREF B L FHL 28 40 D2 DL R TAE IR VE LA B . S
JRORESH B AT, AT RME A TR 31 Skt By th sh A VE H A i foME

VO = (VVREF —025 V)—025 V = VVREF —05 V (31)

A DS D7 RE K 32 SR S P ade e F L AL B

\Y/

__Vo 2
R= Av x| Psense > lrvs” xR
v

(32)

o
AR 31 MG AR 32, MRS H A Bl e PH A4 Th A e 15 H bt 2t e B AE
9.2.2.2.1.1 IAHAXZr~H

R ZRG RGN, Vyrer HIME AN 3.3V, KA 0 & 40A. DRV8353x #4141 SOx #iy ik MEJa A 0.25V &
Vyrer — 0.25V ( RHE Vinear Fi ) o RIIBCRER AR Z73EE )y - 0.3 2 +0.3V (Vpiee)-

Vo =33V-05V=28V (33)
R-—28Y  3w>2832xR->R<375mQ
Ay = 40 A (34)
3.75 mQ >ﬂ - Ay >18.7
Ay x40 A (35)

BRIt , A2k HE 20VIV B 40VIV D9t et v B, JF HAS I B B E L AU T 3.75m Q |, LA 2 Kl Fi BEL A D A 2L
Ko EAGIF , EFE T 20VIV NG e E . X P EM RO T R, AT DURAE R < 3.75mQ Ml |pay =
A0A A S TBOK 254N (Vspxp) 2270 V0 FEl AL o
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9.2.2.2.1.2 WL FFEH

DTN VL | DL (R 7 58 P T4 37 30111 i 2. DRVB3SXF A HAIAE (1, 1515 0 % HE i 2 P B 50 P
TN A H R AR PR SR R S s R R U

Fr B E AR YR I SRR B AU N R DR, W RS AR A A EES '

* VCP Hifif 2 IhHFEHL (Pycp)

* VGLS 1iEAEa K 88 DI ZFE 81 (PyeLs)

- VM %{#*ﬁ*&ﬂj%ﬁﬁ& (PVM)

WLLZ% 759.2.1.2.1 LE i€ lvep M IvaLs » RIS %7120 36 MTTHE 37, TGS Pyce M PyaLs I
fE-

Pvep = lvep * (Vvm + Vyprain) (36)

PveLs = IveLs * Vvm (37)
AT LU IS 2 AR RS DSRA ywy B IES % 7120 38 kit 5 Pyy 1A .

Pum = lvm * Vum (38)

SRR =S AR T RS DR R, and7 R 39 R

Piot = Pvcp + PyeLs + Pum (39)
BJa , MTLUBES%E 77 7.4 FFER 40 KA 4R -

Tymax = Tamax + (Ro ja % Piot) (40)

THER , 774 FRERETHEM PCB BUAIFRELINRFG bR SLBrE ] AE K B A g 1 52Br PCB # it
Fo
9.2.2.2.1.3 WD) FFERUNH

FESER 7RG, %3 B0 B OO IR R VR AR o 00 H YR A et DA A X 50 25 B2 (RS A1 A Fh 0 o T R 346 B PR A1
WHEBDIAAE AL, XA LR B A SR AR T 2R AN s . R IR G 53 17 4L

] LA AR 5 SR1TH5 MOSFET Ml Ay 78nC. —IkFF5 1 AE AT 1 AMEAM MOSFET LK H = ATFEA
20kHz E#H"J IVCP ?ED IVGLS /on

lvepivaLs = 78nC x 1 x 20kHz = 1.56mA (41)

ﬂu'fﬁﬁﬁﬁ%ﬁﬁ 36. ﬁﬁfﬁ 37. jj%%it 38 %Djj%%ﬁ 39 %ﬂ—ﬁ VVM =12V, VVDRAIN =48V. VVIN =48V. IVM =
9.5mA. IVCP =1.56mA L\ K IVGLS = 1.56mA ] Ptot Eo

Pycp = 1.56mA x (12V + 48V) = 0.1W 42)
PyvaLs = 1.56mA x 12V = 0.02W 43)
Pym = 9.5mA x 12V = 0.1W (44)
Pt = 0.1W + 0.02W + 0.1W = 0.22W (45)

a5 B AR SR EE IR, W 5 FE a0 40 SRit5E Tamax = 105°C. Ry ja = 26.1°C/W ( RGZ #f
3 ) LK Py = 0.22W I ) Tymax B FHRIEIER , Roya mEERGT SCBR N P AE R PCB it , NI HEAT
k. XA RFIARIRbRNE R |, WS F-FEA IC £ FEHTEIR N R .

T max = 105°C + (26.1°C/W x 0.22W) = 110.7°C (46)
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10 HJFRAEIRE X

DRV835xF R FZM4 i i1 NAE 9V F1 75V Z (Al 4 N HL R YR (VM) Y8R TAE. DaUKEE B EA VM 1)
0.1uF P& B A28 i E AR ] GEFE T 88 UL B . sk, WZIFE VM 5l EiERE— AN R m B AR |, Ha DUk
5AMIh% MOSFET M KE R 551 AL . 75 24 AN RS & A RS 44 MOSFET |, JF H Mi%
R 40 7 ) 35 R S Tff 5 1% FEL S B AN

10.1 e KA B BRI

Bl & A M R KA B A R AN RGP —TEER R, fHE RN RKEREEFET 2650, H
BT AT A EE RSP K . TR R R AR T2 RN R, B

o HHLRGAT T I B R

o HEYRASRAL. MR LR IN BE )

o AL R G ] i A AR HE R

© ATERAZ I LR L R AU

o HHLER (ARIER. TRIER. SRR )
« HHUR BB A

FEL SR L L X Bl 2 Gt 2 1) 14 Pl J o PR ) LD ) L IR AR A R o IR R B KR R RV, R G DL IR AR AR 7
O HL LA B R IR AN 2 B SR FL A R . A TR 0 KR BV AERS , LR IR FFARSE |, AT DABRIE SRt
KHL Lo

HmReth T2V R/ME |, B/ EIAT REHM ORI E R DEH R RERREDS.

Parasitic Wire
Inductance
Power Supply ¢ Motor Drive System

(\r\r\q __________________

Motor Driver

ah
N

+
\4
m GND
Local IC Bypass
V% Bulk Capacitor Capacitor
— e o o ] e e — e — -
B 10-1. EEHLIRS) B IR AR AR RS )
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1 )7

11.1 58T

fEHHER AN 0.1pF (I ESR P55 28 U 2548 VM SIS 6 2 GND 51 . 4512 i 8 38 0B 78 R n] RE e
VM 5B AL E | I8 i 5 08 F28 2k szt ~F T 22 1) GND 51 . Ak |, S BN VM R B R 2
VM 5155 B8 . 1ZIelh il B2 R A AR . HAEL ATy 10 pF.

AN K2R B R 55 M s AN MOSFET L KB AR . BB I R 2% 5 25 I o7 A5 38 R AT e 4 J J8 L AR
MOSFET [ KM AENKE . ERSBITENRTRET |, A AT L EE PCB EHidfl. X Eefiyk iz KIRE
/> T HUBIE VR R A AR PR AR AL

7E CPL #1 CPH 5| il Z [A]jil & — MK ESR P& LA RS . 1ZH AR BMEN N 47nF | i€ 5N VDRAIN |, 287
N X5R B X7R. 4k, £ VCP Al VDRAIN 5|1 VGLS Al GND 2 [8]j# B — Mk ESR M & A 2% . iXEu
BRI AN N 1UF |, FUERIEN 16V, 287y X5R B X7R.

FR—ANBEN 1uF. FiEEIE N 6.3V HAHH X5R 84 X7R K& ESR M & HEE 4% DVDD 5| li55# % GND/
DGND 5| JHl. K5iZ% s 25 28 i E 2 R T e S 51 AL E | HER S50 2525 3] GND/DGND 5| JHl %42

ST R YE N FHECE |, VDRAIN 5] e DLE S VM 5. (B2, R84 Mm48E MOSFET 2 [8] i) #H B 1R
K, 1B L LR 2 S M ANT MOSFET MRk AIE S . 152704 SLx 5| B B GND. 1M A& N iZ 4
L FHIZE X S 5| R B2 B A8 MOSFET (Y8R o S84 1% S8 2 150 B T 58 1B i b BN 40358 MOSFET 1 Vps
PASZHLE SRS -

5 A PR FEE JH 205 R v O R A0 AR 0K 3 2 P [ K P o i DA B2 2SR GHIx 5 BT = Th 28 MOSFET Mtk
SRR =l MOSFET YRR [F1 3] SHx 5] Bl . ARNPR B2 AR AF 1) GLx 51 IR Zh % MOSFET Ml , 285
WEKM MOSFET kiR [71 1] SPx/SLx 5] .
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11.2 A J7a il

VOS <=
43HA —

1INY4U «—=

od

Thermal Pad

B 11-1. A5 Rt
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12 ZRE R SCRS SCRE

12.1 2R3 FF

12.1.1 BEH LN

BRI 7 Ul B e RS AR
DRV83

Prefix
DRV83 — Three Phase Brushless DC

Series
5-100 V device

Sense amplifiers

0 — No sense amplifiers

(R)

|— Tape and Reel

R — Tape and Reel
T — Small Tape and Reel

Package
RTV -5 x5 x 0.75 mm QFN
RTA -6 x 6 x 0.75 mm QFN

Interface
S — SPl interface
H — Hardware interface

3 — 3x sense amplifiers

12.2 SRS FF
12.2.1 MR

RIS, HSH

HEMAAE (TI)
AR (TI)
HEMAXAE (TI)
HEMAE (TI)
HEMAAE (TI)
HEMAAE (TI)
AR (T1)
HEMAAE (TI)
HEMAAE (TI)
I A ES (T1)
HEMAAE (TI)
HEMAXAE (TI)
AR (TI) ,
HEMAXAE (TI)
HEMAE (TI)
HEMAAE (TI)
HEMAAE (TI)

Buck Regulator
F — Functional Safety Quality-Managed

(DRV8353Rx-EVM /H /' #577)

(DRV8353Rx-EVM GUI /H F#555)

(DRV8353Rx-EVM InstaSPIN™ % 1 N I ]1555)
(DRV8350x-EVM /1 F'#5#7)

(DRV8350x-EVM GUI /1 /75 1#)

(DRV8350x-EVM £/ H 1 /' 1555 )

(DRV8350x-EVM 1£/# 5 CH 1FH /755 )

(CSD19535KCS 100V N /418 NexFET™ 1/ MOSFET) ¥ %
( THE TI P 255075 4167 IDRIVE #1 TDRIVE ) N TR
(R TI EEEMR IR B AR T LIS R YD) T H AT

(R TI #GEM A5 5056 K G586 L HK 59 BOM A1 PCB i) Tl HiAF it
(R TI #GEM RN )56 R FFIE EMI 3547 4470 T HioARFiit
(R BLDC HHLH E 5 55 R AR #5801 i 174 8 H 0 )

(R BLDC HPLIHTH 50 170 % 1748 )

(Ll LIRS e 7y 515 )

(QFN/SON PCB £ ) N R %5

(2 MSP430™ 114 /40 =1#7 BLDC HHIF#]) W IHIR &
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12.3 FckEE
TRBIH T P B RO ARERIR SRS SCRERALIX B TERIERAE | DR S R S s A

F 121, FXERE

2 f R ST TR BRI TERHAE STRFHX

DRV8350F s Ak J= R s Ak s Ak J=n

DRV8353F s Ak J= sl Ak P J=Sin
12.4 BWOCCR B A

FRCOEERER | 75 PHE ti.com ERIEE M. misl 2760 ZHr #ATEM , RV ATaE ARG s B
M E. ARHESTEAER | WA OB SO S MEIT P e R

12.5 X IFEE
TIE2E™ HbIZ R TRMMEESZE R R | W EENTFREIE ., 2 IiErMEs it 5. HRINE M
4Bl R H O R i) BRT SR T B DO B B

BN A ESA TR E IR 3Rt XEENE AR TI BEARMNE , HFHA— @ & TI WA i
THH (2D S

12.6 Bty
NexFET™, InstaSPIN™, and MSP430™ are trademarks of Texas Instruments.
TI E2E™ is a trademark of Texas Instruments.

FT A B AR & B A E T .
12.7 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled
‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

Z

ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published

specifications.
12.8 RiER
TI RiE%E AARERSIH MR TARE . B BEEn iR FE .

13 HLAL. BEAEHTIEE R

PUR U A S AU B AT IS 2. X5 B 1 a8 AR Aol vl B . Bl 225, A SATE R
HAZX WS BATIEIT . A/ R UL B R (0 S R 15 2 0l 2 (00 ) A
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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 ©)
@ )

DRV8350FHRTVR Active Production WQFN (RTV) | 32 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 8350FH
DRV8350FHRTVR.A Active Production WQFN (RTV) | 32 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 8350FH
DRV8350FSRTVR Active Production WQFN (RTV) | 32 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 8350FS
DRV8350FSRTVR.A Active Production WQFN (RTV) | 32 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 8350FS
DRV8353FHRTAR Active Production WQFN (RTA) | 40 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8353FH
DRV8353FHRTAR.A Active Production WQFN (RTA) | 40 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8353FH
DRV8353FSRTAR Active Production WQFN (RTA) | 40 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8353FS
DRV8353FSRTAR.A Active Production WQFN (RTA) | 40 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8353FS
DRV8353FSRTARG4 Active Production WQFN (RTA) | 40 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8353FS
DRV8353FSRTARG4.A Active Production WQFN (RTA) | 40 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8353FS

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

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

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

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

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

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

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

Important Information and Disclaimer: The information provided on this page represents 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
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and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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MECHANICAL DATA
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NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5-1994.

B. This drawing is subject to change without notice.

C. Quad Flatpack, No—Leads (QFN) package configuration.

D. The package thermal pad must be soldered to the board for thermal and mechanical performance.

E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
F

Falls within JEDEC MO-220.
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PACKAGE OUTLINE
RTVO032E WQFN - 0.8 mm max height
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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

RTVO032E WQFN - 0.8 mm max height
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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
RTVO032E WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SCALE:20X
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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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MECHANICAL DATA
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NOTES: ~ A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
B. This drawing is subject to change without notice.
C. QFN (Quad Flatpack No—Lead) Package configuration.

A\ The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.
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PACKAGE OUTLINE
RTA0040B WQFN - 0.8 mm max height
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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 optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
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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
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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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