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6.5 HASRF
Vevop = 12V, Vyprain =48V , T, =25T (RIERH BT )
2% \ Wk BME REE B w4
HiJE ( GVDD. BST)
WORAN UNP N _ |GVDD =0V, VDRAIN =48V, Vasr.sy =
s GVDD AftHURA NI VDRAIN HHLf |0V 35 5| pA
WR VDRAIN + SH [ L%
INH = INL = JF 3% @ 20kHz ; Vst =
levop GVDD B R R Vevpop ; K& FET , DT/MODE 35| il 2 mA
JF. VDS_LVL =2V
GVDD =0V % 12V
twake J 38 ] GVDD_UV 2| TAER ( fthatss ) 0.4 ms
( nFAULT = @)
ILss Ttcpon | el bR A AT B4 B 246 5 IR FLR INH = /5 H°F ; TCP_ON 30 pA
BE A (INH. INL. nDRVOFF )
Vi B EEACHT R INL. INH. nDRVOFF 08| Vv
Vin T NB R INL. INH. nDRVOFF 2.2 \Y
Rey LETDAN o <Y nDRVOFF £ A #fa k4% , TTAMBEE 250 kQ
Rep B N T i PR INH. INL Z GND 250 kQ
DRVOFF_DE | \DRVOFF ) A2 7] DRVOFF F Al L7t 1 2.1 42| ps
tG"DRVOFF—D'A NDRVOFF £ Wi fik e 24 A B 7] L& H T DRV8162 Fil DRV8162L 0.5 us
FHRHIH (nFAULT)
VoL B R AP R lop = 5mA , GVDD > 4V 0.4 V
HE iR (BST)
VBooTD 26 A IE A LR Isoot = 100pA 0.82 \Y
VBooTD 26 A IE [ LR lzgooT = 100mA 16 V
ReooTp H 2454 HBH (A Veooto/ A lsoot) lgoot = 100mA F1 50mA 3.9 4.8 9
B 73R (BST)
VesT-sH » INH = & HF , SH = VDRAIN
Vrcp TR LA A =20V , BST > GVDD , stk 9.5 10.6 12 Y,
ItricKLE = 2UA
trep_pLy TR HLART S A O I I TR INL = fik H°F 150 250 350 s
MH%IEZ 48 ( GH. GL. SH. SL)
Vastx Lo | ERIIMIFZIRENE BT HLUE (Vo - Vn) '1‘30“50?“’/1(?";@%;%@@%: 12V, IDRIVE = 0 0022 02| Vv
Vas ni | BRI 3RE) G B B (VasT - Vo) ;GOH&:;?;AE %GFVg =12V, IDRIVE = 0 009 02| Vv
Vasix o | IO IREE HFHUE (VoL - VsL) '1%30:”;;0, 'r& T;G;’Eﬁ =12V, IDRIVE = 0 0.022 02| Vv
Vasu i | EOUMHZ 3R B F # . (Vovop - Vo) '5%5; Af (‘)”;éié éGFVg =12V, IDRIVE = 0 009 02| Vv
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Vevop = 12V, Vypran =48V, Ty=25C ( BrAESA Y] )

28 YRR BME HAE  BKE| B
IDRIVEPO VBS]"VSH = VGVDD =12V , TJ =-40C § 9 16 26 mA
150°C
IDRIVEP'] VBST'VSH = VGVDD =12V s TJ =-40C § 19 32 52 mA
150°C
IDRIVEP2 VBS'{'VSH = VGVDD =12V s TJ =-40C i 38 64 103 mA
150°C
IDRIVEP3 VBSI-VSH =Vevop = 12V, T, =-40C £ 57 96 154 mA
150°C
IDRIVEP4 VBS]"VSH = VGVDD =12V , TJ = -40 C § 76 128 205 mA
150°C
IDRIVEPS VBS]"VSH = VGVDD =12V , TJ =-40TC & 96 160 256 mA
150°C
IDRIVEPS VesT-Vsh = Vayop = 12V, Ty =-40C % 115 192 308 mA
150°C
IpRIVER? Y?S%VSH =Vewo =12V, T,=-40T 2 134 224 359 mA
U A s RV aE—rre
IpRIVEPS BST” ¥SH = YGVDD = Ty =-40C 153 256 410 mA
150°C
IDRIVEPY VBSTVSH =Vevop = 12V, T, =-40C % 172 288 461 mA
150°C
IpRIVEP10 VBSTVSH =Vevpp = 12V, Ty = -407C & 192 320 512 mA
150°C
V, - = = = _40° N
IpRIVEP11 BST Vsh = Vevop = 12V, T, = -401C & 230 384 615 mA
150°C
IDRIVEP12 VesT-Vsh = Vayop = 12V, Ty =-40C % 268 448 717 mA
150°C
V, - = = = -40°
IDRIVEP13 BsT-VsH = Vavop = 12V, T, =-40C £ 307 512 820 mA
150°C
V, - = = =40C &
IDRIVEP14 BST Vs = Vevop = 12V, Ty = -40°C = 460 768 1229 mA
150°C
V, - = = =-40
IDRIVEP15 BST-VsH = Vevop = 12V, Ty = -40°C % 614 1024 1639| mA
150°C
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Vevop = 12V, Vypran =48V, Ty=25C ( BrAESA Y] )

SH PR B/ME  HAEME BXE| HA
IDRIVENO VBS]"VSH = VGVDD =12V , TJ =-40C § 19 32 52 mA
150°C
VesT1-Vsy = V =12V, T;=-40C £
IDRIVEN1 BST”VSH = YGVDD J 38 64 103| mA
150°C
IDRIVENZ VBS'{'VSH = VGVDD =12V s TJ =-40C i 76 128 205 mA
150°C
IDRIVEN3 VBSI-VSH =Vevop = 12V, T, =-40C £ 115 192 308 mA
150°C
IDRIVEN4 VBSTVSH =Vevpp = 12V, Ty = -40C = 153 256 410 mA
150°C
IpRIVENS VBSTVSH =Vevpp = 12V, T, =-40C = 192 320 512 mA
150°C
IDRIVENS VesT-Vsh = Vayop = 12V, Ty =-40C % 230 384 615 mA
150°C
VgsTt-VsH = V| =12V, T;,=-40C &
IDRIVEN? 128% SH = TGVDD J 268 448 717 mA
VLB L V Vgy =V, =12V, T;,=-40C &
IDRIVENS BST” ¥SH = YGVDD = P 307 512 820 mA
150°C
IDRIVEND VBSTVSH =Vevpp = 12V, T, =-40C £ 345 576 922 mA
150°C
IpRIVEN10 VBSTVSH =Vevpp = 12V, Ty = -407C & 384 640 1024 mA
150°C
IDRIVENH1 VBsT-Vsh = Vayop = 12V, Ty =-401C % 460 768 1229] mA
150°C
IDRIVEN12 VesT-Vs = Vevpp = 12V, T, =-40°C & 537 896  1434| mA
150°C
IDRIVEN13 VesT-Vsi = Vevpp = 12V, Ty =-40°C % 614 1024  1639| mA
150°C
IDRIVEN14 VBSTVSH =Vevop = 12V, T, =-40C £ 921 1536 2458 mA
150°C
IDRIVEN15 VesT-Vs = Vevpp = 12V, Ty =-40°C & 1228 2048  3277| mA
150°C
RPDiLS R TEIR ™ F HLFH GL & SL , VGL - VSL =2V 60 85 120 kQ
- . . V <V
Rposa Hs | mifll A3 Y5~ Hz B BE G%VDED SH GV\?E.]%VVSH —ov 2 4 8| kQ
lpuHoLD_Hs | b R FF A T,=-40C £ 150°C 307 512 820 mA
IPDHOLD_HS R R hr PR LA T,=-40C % 150C 1228 2048 3277 mA
ISPDSTRONC’*L AR F B H 3 T,=-40C % 150C 1228 2048 3277 mA
ISPDSTRONG—” U L g T,=-40C % 150°C 1228 2048  3277| mA
IDRVIVENSD_L | iz i e IprRIVENX BEELY Iprivents ( 1024mA Hii Y
| I mﬁl g Nray " R 2 A
s AFR M) e A AR, DX T2 F 3 ) SR E 3 m
IDRVIVENSD_L | iz i e IorRIVENX BEEN IprivEn14 ( 1536mA i/
_ i K BE E 37 " 64 mA
S K0 e A AW, DX W72 el 3 ) 5% loments ( 2048mA U )
IDRIVENSD Ho| 2o S . IDR|VENX WEN IDRIVEN13 ( 1024mA L7y
- ERES b /i X R 32 A
S 7 0 e A 7 B 2 L 97 N m
IDRIVENSD_H | -y ) e s b S Iprivenx BEE N Iprivents ( 1536mA 71
_| eI FE 64 A
S T 0 A = B 8 L7 ) 5 Iorayers ( 2048mA S ) m

10 ZEXXriRiE
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Vevop = 12V, Vypran =48V, Ty=25C ( BrAESA Y] )

2% \ WK BME M Bocl| s
MR IR SR8 5
tror_Ls &M EAAE R R INL # GL EFF, Vgvpp > 8V 25 40 80 ns
troF_Ls IO B AL R 1R INL % GL FF# , Vovop > 8V 25 41 80| ns
torrs |l I THEREE INH 2 GH L7t , Vovon =Vast - VSH > 25 41 8| ns
teor s |0 T HAEIRAER INF 2 GH T . Vovoo = Vst~ Van> 25 42 80| ns
GL ﬂﬂ:ﬁ GL 9”5|7ﬁ , }‘}\ VGL-SL =1V &
_ . N VGL-SL = VGVDD -1V ) VGVDD = VBST -
i R [ R - +
U/ T {EK U0 B 22 X 59 45 P A 1 SR Veu> 8V : Vap = OV % 90V . GH il GL 10 +4 10| ns
) s ER
PD_MATCH -
- GH }Tﬂ:ﬁ GH 9’5|ﬂ y )J\ VGH—SH =1V £
. ~ s Vah-sh = Vest-sH - 1V ; Vevop = Vast - 3
DG C 7o 000 A X 30 85 1) A 1 3R V> BV : Vi = OV % 90V . GH A1 GL 10 +4 10| ns
B it
MBI E] . GL RHIZE GH #77F , M
VeL-sL= Vevop - 1V & Vepsu = 1V
Vevop = Vest - Vs> 8V ; Vgy =0V & -12 +4 12| ns
90V, GH 1 GL L # , ZEHSEX At
{PD_MATCH_P | otk o i i A A AT 1
H
AAFBUX IR . GH SHZE GL #1797 , M
VGH-sH = VesTsH - 1V % VgL = 1V ; i
Vovop = VBST - VSH > 8V ; Vgy = 0V % 10 4 10 ns
90V , GH f1 GL 6%k
toeaD AR R S A8 [X B 1] Rpt = 470Q 2 5| il PWM 3, ; 20 ns
toeap MR SR B FE X 1) T8 Rpr = 1.3k Q 2 5]l PWM #%5X ; 97 100 120 ns
toeaD MR SK BN FE X I [i] Rpt = 3.3kQ 2 5] il PWM #%5X ; 316 370 422 ns
3 \ Tdead £ 8 Rpr = 10KQ % 1MQ | 1
toeap_cre | AR IR BHFEIX A (i) P 2 3 [l 311 PWM Hist 20 900 ns
. Rpt = 990KQ 1 PWM #5 ; Ty =
toeAD MR IREFE X B 6] 40C % 150C I BT 700 900  1250| ns
) VGS Wi i MR SRS PEX B 1] | VGS W35 X IR i) AR 2R
MINDEAD_VG | ( a7 b g i i 7] ) 5 HS FIEZ LS b |toeap cre < 130ns , Vaypp > 8V, Vast. 215 ns
S_HS If sy > 8V ; OV < Vgy = <90V
) VGS W #R A SR ARSIZEX I 7] | VGS W5 3E X I FIHE A ; toeap_cre <
MINDEAD_VG ( FTHIEERTE ) ; LS FH% HS |- |130ns , Vgyop > 8V, VestsH > 8V ; OV 225 ns
S.Ls 7t < Vgp =< 90V
torvN_sD SR 390 10 E B G BIX 3 8 S e e 20 s
B SEARE K AS: (SN, SO, SP. CSAREF)
CSAGAIN = ##:% GND (LEVELO) 5 VIV
CSAGAIN = 10kQ #LAIE | %8S GND 10 VIV
A S (LEVEL1)
IR R
oA A CSAGAIN = 30kQ S , #4522 GND 20 .
(LEVEL2)
CSAGAIN = J1# ; (LEVEL3) 40 VIV
gng—ERR—D KoM S0 26 152 S T, = -40°C % 150°C 70 70| ppmic
VSTEP =1.6V, ACSA =5VIV, Cso =
\ o 500pF 0.6 us
tset FEREIE 1% WFe e i e
VSTEF’ =1.6V, ACSA =40V/V , CSO = 08 us
500pF :
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Vevop = 12V, Vypran =48V, Ty=25C ( BrAESA Y] )

SH PR B/ME  HAEME BXE| HA
BW W Acsa = SVIV', Croap = 60PF , M 3 5 7| MHz
-3dB
e V
VswinG o Y LS 90 Vesarer = 3V & 5.5V 0.25 C_SgﬁzEg v
Vcom FLA NV -0.225 0.225 \Y
o Vep=Vey=GND ; T,=25C , #2
=t -
Vorr LTPNG S VAR Acsa = 10VIV. 20VN. 40VIV 1.94 194 mv
= = . = “ B 2%
Vorr N I Vsp = Ven = GND ; T, =25°C , i 3.34 334 mv
ACSA =5VIV
Vorr DRIFT | HiNIEERS T HLE Vgp = Vgn = GND pv/c
VBias eyt R L G Vgp = Vgy = GND 05
§ Vgp =Vgy=GND , V =3V
IBias LN R EE N 535’:{/ SN CSAREF = 100| pA
Iias_oFF B N B R O Isp ~ Isn -1 1 HA
B 80 dB
CMRR SR L
Pl 20kHz 60 dB
lcsa sup | CSA HIRLIEHLIR CSAREF , Vesager = 3V & 5.5V 15 mA
TeMmrEC FLAF R S I [ 2 us
PRI BB
N VGvpD Tt 7.4 \Y
Vevop uv | GVDD X EHIE
Vevop TP 6.7 \%
R Vavop L7+, DRV8162L 4.8 \Y
Vevop uv | GVDD RIEHIfA
Vevop FF% , DRV8162L 47 \Y
tevop_uv_pe | GVDD K HTI M ikt [s) 5 10 15| us
SR/ EIEN VBST - VSH ) VBST Tt , GVDD =12V 7.43 \%
28 R A VesT- VsH ; Vest FF# , GVDD = 12V 7.25 \Y
Vst uv S T Vest - Vsh ; Vest L7+, GVDD =5V,
- SRR EN DRV8162L 4.08 \%
" N V -Vgy ; V, FF% , GVDD = 5V
o T BST- Vs 5 Vst , ,
EREININLIE DRVS162L. 3.94 \Y
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Vevop = 12V, Vypran =48V, Ty=25C ( BrAESA Y] )

SH PR B/ME  HAEME BXE| HA
Vbs_LvLo-0 Rypsive = 0.1KQ K {H (LEVELO) 0.087 0.1 0.116
RvpsiyvL = 2KQ #84E (LEVEL1) ; 7F
V R . N 0.136 0.15 0.166
DStV VDSLVL 31 ) Kl £ —A ik
Vbs_LvL1-0 RypsLvL = 2KQ #541E (LEVEL1) ; DC 0.187 0.2 0.217
RypsLvL = 5.6KQ #iL 7 {H (LEVEL2) ; 7F
V _ . N 0.28 0.3 0.319
ps izt VDSLVL 31 Il — A kot
VDS_LVI_2-0 R\/DSLVL =5.6KQ Jﬁi—ﬂfﬂ‘ (LEVELZ) 0.38 0.4 0.42
Rypswve = 12KQ #i#1{E (LEVEL3) ; £
V . ) N 0.482 0.5 0.53
DS_LVL3- VDSLVL 3| i - K 51— A
Vps_ vizo | Vps idifi e BME HF (DC) RypswyL = 12KQ #itH{E (LEVEL3) 0.575 0.6 0.623 \%
RVDSLVL = 26KQ Jﬂi—ﬂ{ﬁ (LEVEL4) ) ?‘F
V , ) N 0.67 0.7 0.73
D8 b4 VDSLVL 31 i R E]— A kof
Vbs_LvL4-0 RypsLyL = 26KQ HL7{E (LEVEL4) 0.765 0.8 0.83
RypsLvL = 62KQ #L (i (LEVEL5) ; 7E
V _ : N N 0.87 0.9 0.934
DS_VLe-1 VDSLVL 5 B Frill 21— A fikash
VDS_LVLS-O RVDSLVL = 62KQ JJ@‘ME (LEVEL5) 0.96 1.0 1.04
RypsiyL = 130KQ L %{g (LEVELS) ; 1
Vi - ¢ N 1.46 1.5 1.548
DS_LVLE-1 VDSLVL 51 LA 21— ik
VDS_LVL6-0 RVDSLVL = 130KQ ;ﬁl’ﬂﬁ (LEVEL6) ) 1.945 2.0 2.05
tbs_pa Vs DRI HTARUE ik I [h) 3 us
tos_sLk Vps IR RS K 1] 1 s
toLreLT Vs SV PR i e v i i ) INH=INL={ #3°F* 250 s
typsiviril | VDSLVL — kI8 i 1] 4 us
Viqvosive | VDSLVL — Uik vy PR i e 1 Vv
Totsp IR WTIEL T, BTt 158 170 187| °C
Thvs P WTIR 7 8.5 10| °C
6.6 B/ F &
INH o S . .
INL 50% _I —. _\K 50%
! |
| ' i
! | _ Vestsn—1V
| | I Vevoo = 1V
VGH-sH | : |
VeL-sL ! | :
I I | I
teor_Hs tror_ns
troR_LS tPDF:LS
& 6-1. Wi IR B a8 45 HE TR I Fr
Copyright © 2025 Texas Instruments Incorporated TR 15 13

Product Folder Links: DRV8161 DRV8162

English Data Sheet: SLVSGZ1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/drv8161?qgpn=drv8161
https://www.ti.com.cn/product/cn/drv8162?qgpn=drv8162
https://www.ti.com.cn/cn/lit/pdf/ZHCSWC4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSWC4C&partnum=DRV8161
https://www.ti.com.cn/product/cn/drv8161?qgpn=drv8161
https://www.ti.com.cn/product/cn/drv8162?qgpn=drv8162
https://www.ti.com/lit/pdf/SLVSGZ1

13 TEXAS
DRV8161, DRV8162 INSTRUMENTS
ZHCSWC4C - MAY 2024 - REVISED FEBRUARY 2025 www.ti.com.cn

INH 50% - % 50%
|

|
|
INL ﬂ%_ _\k 50%
| |
|
|
|
|
|

—Vestsi— 1V

PN i i

Ven-sH : troF_Hs 1 troF Ls | |

: : i

| | |

| | |

| | |

: | .

| | ' |

| | | |

VeL-sL ! AT : :

+ | | 1

| : |

: toeap ! : toeap :

& 6-2. WRIRBNARFEX I 3 (INH AT INL B4R )
INH
INL

. i

VGH -SH - ) — .VGS_TH (typ 1V) |

l l

| |

| |

| |

| |

| | |

| | |

| | | |

| | | |

VoL -sL : _I Y Vas_ T (typ 1V) N :

! !

: tDEAD_VGIS toeap_ves

K 6-3. MRS ARIEX BT EIFEA ( VGS Mtk )
14 R 15 Copyright © 2025 Texas Instruments Incorporated
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7 VE4NULH
7.1 MR

DRV816x #f 25 mat 100V Mk IRaI#% |, EH TS FHLE A, BFEIER B (BLDC) HEAL. Al B AL,
AL JFOCHERH AL AN PRI o X Le B8 AR b AR R Sh 28 5B AT IR . 28 AR FET VDS s
INREE AT L , Wb T ARG giE . K T A E M. FET VDS WisThae Ry 458 FET |, Biibaz i
B e G % al E AL T A S A B2 . DRV8161 42 i 1 XAl (E AN FE A M R 38, T Imi 45 25 ADC $24H
TR . 8 FH MR 2R K T A SR B B B AE T % 4 FET MHE , ML S S A2k, /RS EMI R /N ik
PCB [,

MRS B 5 8 S B Ah R N VA 38 = AR 2 2 MOSFET |, "JUkshE ik 1A (UM H R AT 2A MG R . K
(R 26 RS . AR 1 245 L 25 B AN AE BB IR FR A 22 AT N GVDD 3 AR B e MM B 5 e 5 L . GVDD 5 i B 4
RO SR B e L . DRV8162 Al DRV8162L #3475t ¥l ¥y GVDD A1 GVDD_LS 5l , Mifi A B
T ARG e KM (STO).

B B IR X sl S g L R 2R A A X B PR SR P K Th RE L (MR SR B A BE S 4% i) D % MOSFET VDS JF 5%
FEo TXKE—SRAE T AR BR AN AR AR S5l FL B A8 A0 — A, AT BOM STl HcE Al PCB AR FEIRA . %2
FEIA A FH P AR S LR B LE e AR MR A B e it A, P2 AR SEIX IS TR, 9B 1R ARZh % MOSFET &4 dV/dt &F

BT BRI ER A , DRV816X 28 Ib 4L 72 AR IR P IhRE . X EEThRE 45 IR R BB 2 (UVLO).
VDS it 4% (OCP) Flid #43<r (OTSD). nFAULT 51 IS 7~ {47 Th BEAG: I 21 ) g b A

Copyright © 2025 Texas Instruments Incorporated FER PR 15
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1<}
7.2 DIRETHEE
Vm
GVDD VDRAIN _
GVDD :| GVDD [ Trickle I Cvprain
Power cP S =
CGVDD I I B T -
—— CBST
= N e
INH/IN HS Jlhs GH — || :_}L
] % > ]
SH
To Load
INL/EN GVDD
GL =
T e [
'_
SL
DT/MODE Control L
Inputs
IDRIVE1 HS VDS OCP
IDRIVE? P + |[«— VDRAIN - SH
- |[«— VDSLVL
v NDRVOFE LS VDS OCP
10 Fault
logic +le—SH-SL
RurauLt - le—
I:_I Output VDSLVL
nFAULT/nDRVOFF B }‘
VDSLVL l«— OTSD
CSAGAIN | _ sp
CSAREF r—l
LT
SP § R
SN SENSE
b o SN
- CSA
GND |

& 7-1. DRV8161 [ HEE

16

HERXFIRIF
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Vi
GVDD !
Switch ~ GVDD GVDD Trickle I CvbRrAIN
1 c L Power T e BST —
GVDD _
- q
Switch — GVDD_LS GVDD_LS JEBST
GH —— —
Covop_ts —— RS I H_}L
T [
= SH
To Load
INH/IN 1
GVDD LS
INL/EN
GL —
g - I
S —
SL
LT
nDRVOFF Control
Inputs
HS VDS OCP
+ [«— VDRAIN — SH
DT/MODE e Vbsvt
IDRIVE1
LS VDS OCP
IDRIVE2
Vio

+le—DL-SL
.‘_
Fault - fe— vDsLvL
logic
Ruoraulr
nFAULT Output
I::l GND |
}‘ < OTSD pu—
VDSLVL :| -
& 7-2. DRV8162 fll DRV8162L [ HE R
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7.3 KPR EA

7.3.1 R A 5)4%

DRV816x ZR 5| 1 M AV FET M IREN2S | RERSLEFAFIC B AP IKsh N Y4 D)% MOSFET. H 44k
URENZEMY 23 4E PWM F- 5 3 18] A B s A AR 3K 51 2% Ha s . GVDD 51 AT [8] I Sy i 0 A A 3k 5h 284k el | 3F
FET % & Vgs k.

DRV816x s f e #Fr b Th R 28K . [ TR 2 51 PWM. 1 51 PWM 532 O 4h | iz 8 0h i im it 25 f s
AR I ARVF B ) = AN FET SRIRAEMS7 ) PWM K5 . 78 3K 2 B R R A0 S 4 FE s LSS | JS7 FET
44w A H . DRV8162 fil DRV8162L HA i s 5| i ( GVDD F1 GVDD_LS ) , I H = MAEMm FET
WA SR 5 25 o 38 3 e A A SR B FELE S | BRI N A5 FRJRTF O, RG] SCRF 2 AR5 % A1 (STO) Thik.

7.3.1.1 PWM 5,

DRV816x R4l Z5FF24t = F A (1) PWM #2081, B DASCHRR & m) Az i) v . PWM #6808 1 511
PWM. 2 5] PWM F1%#57. PWM #50. @ik DT/MODE 5| JHIfd & iX e X .

DT/MODE 3| JHii&7E L el 847 |, Bt , W EE o PWM 26, @ B s r 2. iES %
7-6 , T fEwfa{$iF DT/MODE 5| It E PWM 55 #L =,

7.3.1.1.1 2 5/ PWM =

4 2 51 PWM BUUF |, FHFIREI % 30K = R RS © P B PRI ( S ) o ALY INH A0
INL 5 S R | e 7-1 For.

£ 71.2 5 PWM X EHEE

INL INH GL GH SH
0 0 L L A
0 1 L H H
1 0 H L L
1 1 L L I BH A
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7.3.1.1.2 1 5/ PWM

76 1 51 PWM #E30F , IN 5] 245 5 SR P A HOIRZS - RSPl . EN S1IA TR0 B T e
o WRAFEEEZ , 5% INL/EN 5] IR FAZ Hm P . AHRIE INH/AN A INL/EN {5 524 HoRES , a
% 7-2 iR

£ 7-2.1 5 PWM R EHEF

INL/EN INH/IN GL GH SH
0 X L L [
1 0 H L L
1 1 L H H

7.3.1.1.3 v PWM =

DRV816x Y Hiiar PWM #20 , INH A1 INL 5] 4 A3z 4 GH A1 GL. 8 bb s il =0 n] L 33 2R 3K B S 1)
AR F1 %8 . A7) PWM 3K 3 n] B T 2% R 2R i 61 2, B8 LI . JFoCRAFE FEHL (SRM). BA[e] 45 il
L HAL AR AR M AT S 0 o6 . AESAE RN, n DALESS 2 i 2k sh as v, R 4T FF s A ) MOSFET |, A
{548 P Z 8 E i e AR M Bk 5h 28 . fEiZE RN | geid o (A AIBE X B 1)

£ 7-3. 157 PWM R EER

INL INH GL GH
0 0 L L
0 1 L H
1 0 H L
1 1 H H

B 7-3 R 7 A 2R R LR, T AR I Sl s AR MOSFET SR3Rsh s A g i 7. 2
WOE A AR AT FL U A 2R o SR B BT R BN F K e v ANV PWM SESh A0, R A A R
WA TR AIRES .

&k
WRECE 1AL PWM A0, ) DRV816x HIKM VDS AR . X T DRV8161 , Alidil MCU
= CSA futh , DMERIIE ol
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Load power supply

L

L

L

DRV8162
VDS monitor VDRAIN
rm
* LI
_ TCP
BST
I:_lGVDD N . . |
Cast —
GH T | A
rm
L =
L
SH -4
LT
% Load
GVDD_LS )
'_
oL e A
-
{ ] =
L
SL 4
L i

B 7-3. 5L PWM 85K, A TR AU 2 1] f B 11 8%

7-4 SR 1 U A P A S A SR R I R e I S AR SR, AT IREN I S S R
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Load power supply
DRV8162
VDS monitor VDRAIN
<t ]
LI
— TCP
GVDD BST Load power supply
! 4 r -1
L 7 ew e
INH T &
—{] L) =
SH 4
L
Load Load
L]
— GND
GVDD_LS -
INL oL |
— ] {]
SL
L l
& 7-4. 73 PWM 5, FT R MARA SRS 513K
7.3.1.2 WK IR Zh 4

A B 25 a5 1R P T v A O 9K 2 25 O ELAMEIR #h 40 o 1Z4R b Se VX S8 MOSFET MR it A7 5 -4 At ot
T ARMUHERSRBN %%t GVDD fa k8% IR EAE At 0 T A A 8% , B 28 AR A w88 T T AR R Bl
e DUAIER P PR . B T B2 AR, JFAE BST SIIEAEH] 7 — MM 28 A s

e AR R sh 4% B A IR S RLThae , OB Ik sh 85 BA TR M Rishag , A B TPk MOSFET 7 F i
PARINECS i
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GVDD Trickle Vu
* [] » ?Dharge <
—T— ump
Covop I o VDRAIN
— Dgst L
! BST
__Fr r
L
— Cest ——
_‘»_
INH/N Level . - CGH | :
Shifters 1 L |
| P Al
20q®
| oF B3
g8 3%
INL/EN 55 |° SH
4[ Input ,__I
logic GVDD =
Level . r—|GL | :
Shifters L | —
| | 7
b
5
St

g
§ Rsense
SN

GND

& 7-5. DRV8161 itk Ix 545 /7 HE
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avoo L
oo L T Trickle Vi
GvDD I » Charge |«
— Pump VDRAIN
_| |—|
GVDD_LS :l Vevoo_Ls Dgst
c —|—’|—|—0
GVDD_LS I _____ ] BST
u. L I

— CBST J:
[ |
Level o GH _}L

Shifters
INH/INI:
% Input

TAT

Ao ot
SH‘VSCIdH

umop-||nd
aAlJoB-lWag

SH

]
L

logic Vevop_Ls

INL/EN
Level o 1 | .A_}L
Shifters L [ ,:
| 2
1 SL
GND
' GND
] 7-6. DRV8162 1 DRV8162L MitZIKz25 5 HER]
7.3.1.2.1 J5HH# R (TCP)

BN ERIB IR AT AL (TCP) iE4%:3 BST 154, LME Kt T IR shas A AN o E s s o r= AR R . s R & A
VDRAIN 5| NS EA R Vicp E . X T A PWM #H58 , iR &4 TiE30RE. T 2 51 PWM AT 1
Sl PWM A, 5 INL AR RS T i s (]IS B 250us ( S7RAE ), )2 30m H e 22

7.3.1.2.2 ZEX AT B 15 S RY ( FFRY )

DRV816x 2 ftFL X i el ¥ N Thae , PARG b &AM AN 4038 MOSFET [AR S . #id7E DT/MODE Fiih 2 [a]
EREFEHSE | AT LLE FAEIX A FE7E 20ns £ 900ns 2 A 4B X I 18] . 525 15 7.3.2.6.

£ DRV816x 1, WERASAFACE Y 2 51 PWM B, w0 ARG AL AT | (B — A4k, BI [ 4F
0 R AR O R IJF S i, DRI IR A 2R 5 22 v ORI iy N [R) IS D 2 v LTI, i P 2 50 P e M AT
Mg, CAB b %
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INH/INL Inputs

INH

INL

GH/GL outputs
GH

]

GL

1

«—»

Cross
Conductllon . R
Prevention toeap

—r—————————
.__\ —_—
N

\

«—
toeap

& 7-7. B R AFEX A (2 51 PWM |, JEXEHEFEAEA )
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7.3.2 5/

7.3.2.1 MU ESP4 N\ 5| Jil (CSAGAIN)

Kl 7-8 JEa~ 1R T AR D B A DU B A N 51 I CSAGAIN 45 . 1 DLIE A0 B P 2% 4 B 1% . CosaGAIN
TRl N , BT RS GND 75 {5200 . CSA GAIN 15 BAEZ B AT | NI A £ 28441847 11 1R 56 357

GAIN
40 VIV
CSAGAIN Sl 7/
3 20 VIV
>
§ e 10 VIV
= z
— GND - g
5VIV

Bl 7-8. DU R-PHRIA G I
7.3.2.2 HUF it nFAULT ( DRV8162. DRV8162L )

7-9 JE R T IR 51 nFAULT 254 . P4 75 22400 L s IRAR A R IR 1817 . A RS HRAE (B
NFAULT ) (0155 |, WS HE 7-7,

Veeio
DRV8160S
MCU
Veaio Rnraut
................... nFAULT
1 : No fault p 4
0 : Fault b L] L
____________________
GPIO input nFAULT Status
Pull-up No Fault Fault reporting
Low Fault
—  Open Drain inactive : No Fault

Open Drain active : Fault
& 7-9. nFAULT FFiRi &8s
7.3.2.3 A H nFAULT/nDRVOFF (DRV8161)

K 7-10 JEor 7 RIS B a5 B 45k . 75 DRV8161 kAl S rp | il dh s — A8k 5] B nFAULT/
NDRVOFF RIS AE nFAULT F1 nDRVOFF . FF s Hi 75 AR 47 B B 3% A BEIE 5 1847 ol SRAG I 341
a4, PR BOE TFIR S X |, If H nFAULT/nDRVOFF 5| {1BK%) Z (% H~F. nFAULT/nDRVOFF 5| JHI7E P4 5%
P B MR IR Bh T2 4, Witk nFAULT/nDRVOFF 5| AR ELSF , MR AR 3X shir o oS ( N8z ) « AR h#
fE (845 nFAULT ) {5 S, iESRE 7-7.
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MCU
Vceio

EOutput HiZ : No action

DRV8160/1

1: Gate Drive active

{Output Low : Gate Drive shutdown 0: Shutdown .
: EN Vceio .| Gate Drive
GPIO Tristate Output Shutdown
Control
VCCIO RnFAULT
nFAULT /
1: No fault B nDRVOFF
0 : Fault | M D L
beccccccccccccncces
GPIO input —
p - I— :
- Fault reporting
nFAULT / .
Status Gate Drive
nDRVOFF —  Open Drain inactive : No Fault
Pull-up No Fault Active Open Drain active : Fault
Low Fault Shutdown

& 7-10. nNFAULT/nDRVOFF FFiR#i tH fldy N2 ae

7.3.2.4 ZHFH (IDRIVE1 Al IDRIVE2 )

DRV816x H.47 IDRIVE1 #il IDRIVE2 #4451 4, FH TR AKE) R CE . &4 5 T LA E 8 A~H~F ( LEVELO
£ LEVEL7 ) , fE&44 51 JIF1 GND Z [AERAME I AR . Al R 7-4 € MRS R Ipriven A1 Iprivepe %
H (G) b H VGS WSt IX B (a4 . 7E# 4+ L FB 847 IDRIVE1 Al IDRIVE2 {5 2.

26 MERXXFIRIE
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IDRIVE1/
IDRIVE2
Truth Table
IDRIVE2
N LEVEL7
ol IDRIVE2
IDRIVE2 LEVEL 6
| i I
L | I I
|+
IDRIVE2
o
g 8 — LEVEL 2
2 2
g g IDRIVE2 —>» lDRIVEF‘
>+ LEVEL1
— GND —»— IDRIVE2 — IbrIvEN
LEVEL O
» Deadtime VGS
mode enable
IDRIVE1
»+ LEVEL7
—- IDRIVE1
IDRIVE1 LEVEL6
] i |
L | |
|+
o o IDRIVE1
g 3 g LEVEL 2
3 5
~ N IDRIVE1
>+ LEVEL1
— GND —p— IDRIVE1
LEVEL O

& 7-11. IDRIVE1 1 IDRIVE2 )% B FHFHRA
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£ 7-4. WHRIESH R AC E i IDRIVE1/IDRIVE2 BAEE

IDRIVE2 i A 51 (Riprivez)
LEVELO ( % LEVEL1 LEVEL2 LEVEL3 LEVEL4 LEVEL5 LEVEL6 LEVEL7 ( FF
% GND) | (2KQ S | (56KQ S| (12KQ JUH | (27KQ 7 | (62KQ S | (130KQ Jit B )
18) 1) 18 ) 18) 1H ) RUY )
PLEERE R | PRV RE R | PRV E IR | BRI | PRV R | BRI ERIE | 8 VGS AE | IDRIVE2 JF#%
=12 =1:2 =115 =115 =1:1 =13 [ESEREEEPN
Iprive | Ibrive | Iprive | Iprive | Ibrive | Iprive | Iorive | Ibrive | Iorive | Iorive | Ibrive | Iorive | Iorive | Ibrive | Ibrive | Ibrive
p[MA] | N[MA] | p[mA] | NIMA] | p[MA] | NIMA] | p[MA] | N[MA] | pIMA] | NIMA] | p[MA] | NIMA] | p[MA] | N[MA] | p[MA] | N[MA]
<[LEvE| 256 | 512 | 16 | 32 | 256 | 384 | 16 | 32 | 128 | 128 | 64 | 192 |32(G)|64 (G)|16(G)|32 (G)
|
'3
= | #)
=ILEVE| 288 | 576 | 32 | 64 | 288 | 448 | 32 | 32 | 192 | 192 | 128 | 384 |96(G)| 192 |64 (G)| 128
2| e G) ©)
€| (130
w|KQ #t
>
g M)
— | LEVE | 320 640 64 128 320 448 64 64 256 256 192 576 128 256 128 256
L5 G) | (©)
(62K
Q g
HE )
LEVE | 384 768 96 192 384 576 96 128 320 320 256 768 160 320 192 384
L4 (G) | (©)
(27K
Q g
HAE )
LEVE | 448 896 128 256 448 640 128 192 384 384 288 896 192 384 256 512
L3 (G) | (G)
(12K
Q gt
AME )
LEVE | 512 1024 160 320 512 768 160 256 448 448 384 1024 224 448 320 640
L2 (G) | (G)
(5.6
KQ i
HME)
LEVE | 768 1536 192 384 768 1024 192 256 512 512 512 1536 512 1024 512 1024
L1 G) | (G)
(2K
Q
HE)
LEVE | 1024 | 2048 | 224 448 1024 | 1536 | 224 384 1024 | 1024 768 | 2048 | 1024 | 2048 | 1024 | 2048
LO (G) | (©G)
(K
EN
GND
)
7.3.2.5 ZHSPHFH (VDSLVL)

A A VDSLVL 5| fHkEc & DRV816x ) VDS Wi B{H i F. %5l Me ik E 8 H -7 ( LEVELO &
LEVEL7 ) , 7€ VDSLVL £ GND 2 [Ai&E AN s P 2% . Bt 3% 7-5 #isE 7 DNBE B W 7-13 Fos , Wi
— N KR R F VDSLVL 51, WA s ftgnsh 6 AN BE . Wi VDSLVL 51 KT, WZEH VDS T
At. RS L HRM8i47 VDS Wi REAE S .
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VinvpsivipLs

VDSLVL
=

MCU

[ ]

|

'I/\'ISG/\O

n

YYY

FAULT

;

) Rising edge
Filter — detect
tVDSLVLFIL
A
VDSLVL
LEVELx-0 (no
pulse detected) |—» Vosivt

/
LEVELx-1 (one
pulse detected)

typLLviri
' 1

e e—— e — — —— — —— — — —
— GND _
& 7-12. VDSLVL S\ Bk 5 &
tVDLLVLF’L57WA|'|'
| |
| >
I
nFAULT :
: tvoLLvLrL
o >
| |
| | | |
VDSLVL + | Vimvostve— — L - N\L _ _ _ _______
(device pin) : L \
| |
| |
Vst i
Not defined VbswL (LEVELX-O)

(threshold level)

X VDSL\/L (LEVELX-1 )

latch

&l 7-13. VDSLVL £ B F 8N

# 7-5. VDS RE B TEER

VDSLVL A3 (Rypstvi) VDS Wiz Ri{E
LEVELx-0 ( ARAMZIBKH ) LEVELx-1 ( Rl —ANke )
LEVEL7 ( Fi% ) A H %
LEVELS ( 130KQ HiL7U1H ) 2v 1.5V
LEVELS5 ( 62KQ #7(H ) 1A% 0.9v
LEVEL4 ( 27KQ JLA{H ) 0.8v 0.7v
LEVEL3 ( 12KQ #7{H ) 0.6V 0.5v
LEVEL2 ( 5.6KQ L71H ) 0.4v 0.3V
LEVEL1 ( 2KQ #7I1E ) 0.2v 0.15v
LEVELO ( #i#%% GND ) 0.1V yNG::
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7.3.2.6 £ B FH75 N\ DT/MODE

7-14 JEoR 72 OB B B9 2 B PN 51 DT/MODE 454 . nf LB 323 GND FI4M8 I 2% Rptmobpe
KKEHIN. Cormope &R LN , F B TFAK GND M52 . Wik 7-6 A , BCE 5 IhRE. FEIX I E) 4 A
M PWM #HI1 R, fE2sf F N 4i7F LEVELO. 1. 2. 3 f1 LEVEL5 K{E B,

—’ -
DT/MODE |
' [] : DTMopE | > e
N Table
l |, 1-pin/2-pin PWM
P o - Independent FET
%' %‘ mode selection
m m ) >
— GND —»—
& 7-14. DT/MODE 75|45 #4
# 7-6. DT/MODE %
DT/MODE (RptmopE) RS FEXETRIFEN (tbeap) PWM # il iR
LEVELS5 ( 3IIE% , >3.3MQ ) =1 #H, i@ IDRIVE & H VGS 2 5| PWM
FEX A [N, 23
tMINDEAD_vG
4 % — etk (10kQ £ 1MQ ) Ja 43 H (20ns & 900ns ) 1 51 PWM
LEVEL3 (3.3KQ) =1 EUE Al (370ns) 2 3| PWM
LEVEL2 (1.3KQ) BH E A (100ns) 2 51 PWM
LEVEL1 (4700Q) B 2R A (20ns) 2 5|5 PWM
LEVELO ( %#% GND ) £ =335 M7 PWM
i 5 2K 1 SRS LEVELS A 3L X I ]
tdead(ns) = 0.89 x RDTMODE(k'Q) +11.1 (1)

7.3.3 1EIWHE A M GLA 7

DRV8161 £ T — A~ L RR AR A M BOR S | P T8 AR 0] 397 P BELIEAT P A 5 o 36 5 2 e e 00 2L ) s
AR St A ORAP AL R A ) B A AR ) A AT JC R LA A I o PR DO 2 T A A B
Ao EEL RO W5 A 62 T TG 9 25 R R s B HE 5 ) (CSAREF) 25 1fifit . DRV8161 75 BB 2E K Vesarer/2 3L
L H

55 W EAE AT E TN ASF ) (BVIVL 10VIVL 20V/V AT 40V/V ) Z a5, wT LLERE CSAGAIN 5] Bfc B 1 2%
WE.
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7.3.3.1 XX A EE A U #R AR
DRV8161 7 A & AE i i &, 8 A X Im) FEL R =

o FRUUAS I TBOR &5 L AR 24T, SO 51 Bl H (1A 4L

FELR AT SP A SN 5| JA_E ) e [ 3fe LU 25 W B (Gosa) AN LA H i B FE . Vyrer/2-
A RME T RE S 2 SR SR IR HUEL (CSAREF/2) [ L -

\4
Vsox — —YREF
| =
Gesa % Rsense (2)
SO (V)
A
VVREF
Wit s e,
VVREF/ 2
VUNEAR AT
SP — SN (V)
B 7-15. 3o B, JRAS 9
|
SP -
SO
Av R
SN Ty
SO =
VVREF
VVREF — V—%x — -__ SP-SN
o~ 7'y
VsO(range+) -
. - IxR
VsO(offyjmax —— —— ¥~_ -
VOFF,  ~~-_ v
VVREF /2 v - —x— 0V
DRIFT_ -~
VsO(offimin — &% —— 4~ xR
VSO(range-) “ v
025V —Y— &
ov
B 7-16. X e AL LA X 45
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7.3.4 RIS 4K B7/75 (nDRVOFF)

* nDRVOFF IXZ MK -, MR IR Zh 485 E A\ DG s , e A\ 51 INH/AN f1 INWEN EffES .
NDRVOFF Z&id 23 1F N i 3 w4 il B 5 | R R MR IR )28 4 o 1% 51 B A0 350 i B s I 2 41t 17 — bl
i, T I B g A s ] e B A ) B Rk AR MR Bk B . 24 DRV816x £ ill £ nDRVOFF 5| JH13K 5 Ky
CHPR |, Zas 28 MR IR 3h 28 TR Ak Bk Bl 88 B T R hiiE 0. MR IR Bh 28 W e g an e 7-17 Fos. i
MIKEN 2R B KW B )5, 228 Ipryn sp PRSI AT VREREN 2% R Hr IFRFEE toryn, sp TH] .

nDRVOFFo(rIow active) nDRVOFF = High X ' DRVOFF = Low
VDS fault (internal status) No VDS Fault : or VDS Fault is detected
|
|
|
|
|
INH / INL :: ::
— | |
: ! torvN_sD :
I I |
GH/GL : : :
| T
I | |
.
GH/ GL active | |
pullup/down PDSTRONG ! lorve DRVN_SD IppHoLD

& 7-17. MR IRS 2 WP 5

7.3.4.1 nDRVOFF £

7-18 &7~ T DRV8162 F1 DRV8162L ] nDRVOFF £ . %} nDRVOFF 3| it in{k # A 30k o
thorvorr piac ( JEZUE N 0.5us ) , MI#F255@ i nFAULT SRS AR HPREATIA R | i AN 2 S WHi A% 3K 20 28 4
o UL AR TN BE S ELE RS PWM Z 47 B2 nDRVOFF Thfg. W% nDRVOFF X 5l A B S f i i) i it
thorVOFF_DEG » a2 A B HT

Diagnostic of nDRVOFF § Gate Driver Shutdown
taorvorr_oiac(TYP) | trorvorr oec(TYP) or longer
| 4 »! i :4 »
| | I = >

nDRVOFF ‘—‘ ' :
nFAULT i / /

|
|
|
|
|
| —»! : I‘—N
thorvorr_piac(TYP) |
|
|
|
|
|

tnDRVOFFﬁDIAG(TYP)
|

»
< » |

GH/GL i No Shutdown

tror * taorvorr_pec(TYP)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

& 7-18. nDRVOFF £l
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7.3.5 MBI S 4 (R Y

B GVDD RJEAGT . H28%E. MOSFET Vpg Ailid # (OTSD) 444" DRV816x.
R 7-7. WEERAE RN R

/04 M g i RIS % GH RIS A GL WE
fe
(((;5\\//%% )EJJ\J?) Vavop < Vevop_uv - nFAULT S-PD( P-PD®) Vavop > Vevop_uv

AT R 19 VDSLVL 51 AFAULT R p.PD@) BAE © 2 > toecr I, INH(IN) = 1%

Vps it (LEVELO - LEVELS) 817 FL INL(EN) = {£H°F
(VDS_OCP) Vos > Vs VDSLVL 5l JTEs
] S(l_EvELH?U)%C‘k & A7 BA7 el
LW
(oég) Ty>Torsp - nFAULT s-PD () P-PD®@ T, < Torso
EE/iR VesT-sH < VBsT uv - x s-PD(™ 8470 VesT-sH> VBsT uv

(1) S-PD: HETFH
(2) P-PD: LU R
(3) AR : MHLIKZhASTE PWM IR TiE R 2

7.3.5.1 GVDD X =48 (GVDD_UV)

AR s GVDD 5| i _E i s PEE LT Vevbp_uv BRI L s 9T 2 0 fhk o s 1) & 1 tevpbp_uv DG U
{45 %) GVDD RJEFHAT: . EMNE GVDD_UV RIEFH/F)G |, Fra MR IR S 2% 4 #k 0R 3 AR e 7 DAZE FH &k
#B MOSFET , Hifif 22 &4k 25 |, JF H nFAULT 5] i £ . 7&Bx GVDD_UV %44 )5 , nFAULT &48 Ay H

7.3.5.2 MOSFET Vpg id¥i 7% (VDS_OCP)

DRV816x #s - HA AT K Vpg HIEEAAS , 7RI AME I MOSFET LR i sl i i ol . nl LAk W5 i 4h
# MOSFET Rpg(on) L Vpg HFERAN MOSFET id s ff. wmifll VDS Hi#E7E VDRAIN F1 SH 5] iz 1A
. @il VDS WisfE SH Al SL 5|z [l & . an F A MOSFET st [ B B ik Vypsove BIE I 8] K+
tos_pe PURIENKMIE] | 21503 VDS_OCP Hff. till®] VDS i iFia | Fra kx4 th A  ok 5)
KT PAZE R AN MOSFET |, JF H nFAULT 5] I 0K sh K . @it VDSLVL 5 JImT BLfE 0.1V 2 2.0V 2
W B VDS [ifiL. VDS BRI [ L tos pe- AIEILHE VDSLVL 5| IR FFITJF R AL VDS OCP. i
bt , MR SRR SUE |, IE0T BLZE INH(IN) A1 INL(EN) 7€ tCLRFLT IS 8] P {43716 B P I B

DRV816x
VM

VDRAIN

A

A
—~[*=VvDsLvL

A
— [ VVDSLVL

I DRV8161
only

& 7-19. DRV816x MOSFET Vpg it Wi ff4"
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7.3.5.3 #<Hii (OTSD)

U 5 A T R B W BR A (ToTsp) MIBKIR A, 2R 53] OTSD FH4h. %) OTSD L FHIE)E | Ara Mk
IR 7 8 far R A X B AR BT DAZE R A3 MOSFET |, Jf H nFAULT 5] BI#% 3Kz MR B, 1E5BR OTSD 414 )5
2545 IR H 384T H nFAULT 282575 B
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8 N FH AL

#HiE
LA SR 7> B SAE T T ofes |, TI A ORICAER PR e 8tk . T B2 7 B AR DT E & oo
RMEHTHNA. 20 M IS R SR LB, AR RS ThEE.

8.1 MR

DRV816x R4l g5/ FEH T ALl B B SI N H . 77 8.2 h Ryt il F2 8 S A48 7 ey 4 F Flic &
DRV816x Z 751244,

8.2 HLAIN
8.2.1 DRV8161 /9478 i /H

B 278 7 DRV8161 [ 4L A4 5 H 1A

Vi
L Cyorain i (o
- — = = T
timer DT/MODE VORAN [ }——rnd = t =
Vecio 4| INH/IN BST lé!_ VEH_
M.C.U/ GPIO 3 Optional Cast
Digital | (rrictare) z INL/EN S 4
Controller] ‘ o 1 —{nFAULT cH [ Load
== — L /nDRVOFF —
I | GPIO - ———] »"‘ 1 i Vesarer C VDSLVL et j @
B - ‘2 T o A
optional 2 %ﬂ 5{ CSAREF st}
© - 1so sP ) —o— ANN—$
Rso = ‘ — CSPI L Rsp
| ADC —+ ’ {|csacan SN :}m Rsense
Cso {|iorives GND [ }— Con
z z B S V. — R:
g 3 & i Z g i = GVDD IDRIVE2 = g - ae
3S @ o 8 2 p—
6 | ¢
= I CGVDD
/& 8-1. DRV8161 [ 574 v i ]
8.2.2 DRV8162 7 DRV8162L 1 £ fH
K 28 T DRV8162 1 DRV8162L i i 8 v il &
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-

K
A L Cuyprain Cym
P T T
timer p— p—
DTMODE - — —
VDRAIN —
Rest
MCU / BST ==l o
Digital INL/EN SH 1 Optional ——
Controller| Veeio — —— Y Y
I e — Load
GPIO 5
ﬁ 2 nDRVOFF NG
x —
e - nFAULT oL t
|| cPio »———«N—T——f VDSLVL sL
1 - — — — s
3 IDRIVE1
Optional g I I GVDD_LS GVDD_LS
['4 ]
HE - oD [ =
5 g —
o 5} p—
o GVDD GVDD IDRIVE2 e
=
J g g
— &) 13

GVDD and GVDD_LS

Vevop

GVDD

OT} GVDD_LS
|
|

Covons — 1 Opional (GVDD and GVDD_LS can be
p— | tied together for gate drive operation

& 8-2. DRV8162 F1 DRV8162L (14L&l 5 FH &

8.2.3 S B4 1
ZRA T WL XS 2% A1 35 e A ) S A

% 8-1. DRV816x #Mf it

v 5151 51 2 jiz 3
1.0uF , 7£ BST fil SH Z [al{f] Vgst.on HE AR , H
Cost BST SH PR R 414 MOSFET Qg M i . Casr > 20 X
Qg / (VGH'VSH)° 5N CBST N22uF,
10rF, VGVDD AN WRBARUEEETE=
c GVDD GND B RIEIALE |, W] DATE =AM Th R kit 5 HoAth
evep P/ DRV816x S AEIE5 M A . 1] AT 75 -t
1 PWM FF I3 B 284845 51 i i R B
CGVDD_LS GVDD_LS GND 1uF , Vgypp FiE AR
CvbRAIN VDRAIN GND 0.1uF , Vypran FiE 2%
RnrauLt Vecio nFAULT 10k Q _Ffir AL pE 2%
RipRIVET IDRIVE1 GND T 1 B P 2R 2 5 4 7.3.2.4
CipRIVE1 IDRIVE1 GND A% 0.1nF. 5V HiE A
Riprivez IDRIVE2 GND T 432 O W LB 22 19055 7.3.2.4
CiprivE2 IDRIVE2 GND A% : 0.1nF. 5V HiE AR
Rvpsivi VDSLVL GND T4 O B L 3845 2 1 35 7.3.2.5
CvpsLvL VDSLVL GND A% : 0.1nF. 5V HiE A
Dvosive VDSLVL MCU A% : VDSLVL 3| A1 MCU GPIO 2 Ja] i) — %
RptmopE DT/MODE GND B D LA S35 7.3.2.6
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% 8-1. DRV816x #MFufF (48)

Ivias 511 5| 2 i3
CpTmopE DT/MODE GND Tk : 0.1nF. 5V FiE A%
Rcsacain CSAGAIN GND T4 1 R L 38475 2 1 5 7.3.2.1
CcsacaiN CSAGAIN GND Ak : 0.1nF. 5V FisE A%
Ccsarer CSAREF GND 0.1 1 F , Vosarer FE HLA A8
Rsense SP SN HErI 4397 R BH 2%
Rsp+ Rsn SP/SN Rsense Ak I BRSNS 2N 10 Q..
Cspsn SP SN Al T AR ROC B S N B 1Y) 1nF PREE 2
®,
Csp+ Csn SP/SN GND AiE AT RIS R N SRR AR I InF PR
Ko
8.3%)FE
8.3.1 7 /G755

o G RPREEMAEE GH. SH. GL A1 SL A7 £R i B A /N BHAT . TR AT g /b (13t Lok B KPR ot /N 2524 ol
S BAAE NS S B S TT 5 R i A 2R 1 w8 B, DAEE R ] ek /N 2 A H B

o [l H2ERAE Caer SEITAHRLH 5]

* [ GVDD HZAEHREFSEIL GVDD 5l

+ {#i VDRAIN H 7 8555230 VDRAIN 31, DUE A B i 22 4 AL A 5 I T < FL I o

o FHEBIMNOR B R B RSB ANT MOSFET E K HBIREAR . K705 A I B ik vl AT R4 el i 4k
% MOSFET fI K IR AE K E . ERSEELRRET |, HEA T L ERE PCB ZHidfl. XEHERATRE
IR/ T B R B S AR A e A

o f SL 51 BiER:E] MOSFET J5# , M2 HERE] GND , M sEBUE K VDS Kl .

« {Y DRV8161 : MKl s FHEI2eF | LIEBET N SN/SP Bl JIAT 2% KUk o il B 70 S5 280 5 I A B
DS R AT RER D 5 BRI sk A R . TR SN/SP 5 GND Pl 420 B, LAE szP (4 ) CSA K5/ .
CSAREF #1 GND |- [1)5% % Fo. 75 &5 i B AE B S il #1051 I A &

o BEAE D HFESS Riprivers Riprivezs Rvbstves Rotmope M1 Resacain /& T BESEIL &3 5| BVBCE -

o REWDHATARLL | TR MRS E M 5 Y8 24T o] e 75 U BR AR5 S e S R o . I U AL S S B is 2 T
fifif4-4% 0 51 4 IDRIVE1. IDRIVE2. VDSLVL. DTMODE #1 CSAGAIN , DL B i ks gk #8%  SO.
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<
<

o~
g
=

& 8-3. DRV8161 7i J&
8.4 HLYFFHC AN
DRV816x R 2 F %11 N7E 5V £ 90V f%m N\ L & (VDRAIN) Y8 B Wizg4r. #ile # )5~ VDRAIN ) 0.1uF
Wi e H 25 B R AT Re S B E . kAl |, L ZiFE VDRAIN 5 FiEd:— AN KA BB AL | ] LUK 5 450
IR MOSFET M RAF RS EE AL . 752 AN RE B A RS EEINE A MOSFET |, F HAR 4 M FH 2
KRB % IR/ .
8.4.1 FEAX BEHFAHIA
fie & A E R R R A BV RGBT — I EERN R, FHEZHREERFET SF MM, [HEt
RN T RRAFMYE R ). iR R A BT 2 MR E , A3
HLAL 2R GE T 75 A B e LI
HLYR K2R . 2R AR FLIR Y
HL YR AT ELATL R Gt 2 1) () 25 A L R

52 ) U P TR S
HRNLE (A RIER. TRIER. DL )
LA B AN 3 75 7

FELEMI FELAL X 1) 22 4 2 18] ) A AR R A L) P AR AR R . AR R ISR R AR/, RGN A AL PR SR AR
AT SR I K R R R SR B it A R 08 KIS , AL RRRIFARE | JF H T DU 3R ik

Wi o

Hm ket TRV RAME |, BT RE MR E RN E S B RE B R AL
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Power Supply

Parasitic Wire
Inductance

=

Motor Drive System

[

R GND

— I

\

Local
Bulk Capacitor

IC Bypass
Capacitor

& 8-4. EHLIRE FE IR A A L

Motor Driver
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9 A TR HE

9.1 B

9.2 YT FF

9.2.1 HHI1

o HEINAES (TI) , TAEEGEMIRAN ) (151 /R D ) N

o JEINACERE (TI) |, M B P 504507 IR RIS (15T A ) RiFR S
o TEINACES (TI) , BHLIKE) 55 SR AT i 26 R 1ESEEE (1517 /K B ) B Ft

o TEMNAXES (TN) , %A BLDC #HLHTH 5] E 17 FHELE 5717775 F 0 B R

o TEMALES (TI) , RH MSP430 #1445 =4 BLDC #F##] N IR 5

9.3 BRCUFE B

FRWCOEERNER , 75 PHIE ti.com ERIEE ShSCHFIe . midh @Ay #EATIEM , RV ATRE G £ 8 5 g
2o FAREMMIEEE | BRI SO RS BT I il k.

9.4 L REEIR
TIE2E™ F 3t TREMPEESE TR, WHBEMNEXAREHRE ., 2B IENmEmki#El. #%
WA fRE R H A ORI, SRIFRT 5 B POE T B .
RN A B ST E “HERE” SRt XSS N EIFA AL T HARBYE |, JFEA— @ =B T WS 15210
Tl HFE R 23K
9.5 F R
TI E2E™ is a trademark of Texas Instruments.
Fr A b H % BT & I =
9.6 FEMAES
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PACKAGE OUTLINE

DGS0020A VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE
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NOTES:

PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm per side.
4. No JEDEC registration as of September 2020.
5. Features may differ or may not be present.
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EXAMPLE BOARD LAYOUT

DGS0020A VSSOP - 1.1 mm max height
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA002 (www.ti.com/lit/sima002) and SLMAQ004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.
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EXAMPLE STENCIL DESIGN
DGS0020A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 16X
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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 ©)
@ )

DRV8161DGSR Active Production VSSOP (DGS) | 20 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8161
DRV8161DGSR.A Active Production VSSOP (DGS) | 20 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8161
DRV8162DGSR Active Production VSSOP (DGS) | 20 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8162
DRV8162DGSR.A Active Production VSSOP (DGS) | 20 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8162
DRV8162LDGSR Active Production VSSOP (DGS) | 20 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8162L
DRV8162LDGSR.A Active Production VSSOP (DGS) | 20 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 8162L

@ 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. TI 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 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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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
DRV8161DGSR VSSOP | DGS 20 5000 330.0 16.4 5.4 5.4 145 | 8.0 16.0 Q1
DRV8162DGSR VSSOP | DGS 20 5000 330.0 16.4 5.4 5.4 145 | 8.0 16.0 Q1
DRV8162LDGSR VSSOP | DGS 20 5000 330.0 16.4 5.4 5.4 145 | 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

DRV8161DGSR VSSOP DGS 20 5000 353.0 353.0 32.0
DRV8162DGSR VSSOP DGS 20 5000 353.0 353.0 32.0
DRV8162LDGSR VSSOP DGS 20 5000 353.0 353.0 32.0
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PACKAGE OUTLINE

DGSO0020A VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE
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NOTES:

PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

exceed 0.15 mm per side.

(G20 w N

. Features may differ or may not be present.

. 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

. No JEDEC registration as of September 2020.
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EXAMPLE BOARD LAYOUT

DGSO0020A VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE
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LAND PATTERN EXAMPLE
SCALE: 16X
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SOLDER MASK DETAILS
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.
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EXAMPLE STENCIL DESIGN
DGSO0020A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 16X
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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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