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OV < Vyy < 1MV H 1.65V < Vyee < 11V, -40°C < T, < 150°C ( BRAERH B ) -

HAUEAE Ty = 27°C. Vym = 5V Vyee = 3.3V FillfE.

BH \ RS | BME EE Bk B
FriR# 4 (nFAULT. SDA)
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Ce £ ML SDA 21 gk 400| pF
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Ros(ony s | #ifll MOSFET 31 Hi fHL loutx = 1A ; Ty=25°C 120 155 m@
Rosony Hs | Eifll MOSFET i Hi fH louTx = 1A ; Ty =125°C 180 220 mQ
Ros(ony_Hs | #ifll MOSFET i F fHL loutx = 1A ; Ty = 150°C 200 250 mQ
&AM MOSFET S B | _ . T = oRo
RDS(ON)_LS CS_GA'N_SEL = 00Xb IOUTX =-1A ) TJ =25°C 120 145 mQ
&/ MOSFET S sl , _ T = o
Ros(on)_Ls CS_GAIN_SEL = 00Xb loutx = -1A ; Ty =125°C 180 220 mQ
&AM MOSFET S fBH | _ LT = o
RDS(ON)_LS CS_GA'N_SEL = 00Xb IOUTX =-1A ) TJ =150°C 200 250 mQ
& MOSFET T fiH , - LT —opo
Ros(on) Ls CS_GAIN_SEL = 01Xb loutx = -250mA ; T; = 25°C 440 530 mQ
&M MOSFET ‘Sl | _ T o= o
RDS(ON)_LS CS_GA'N_SEL = 01Xb IOUTX =-250mA 5 TJ =125°C 660 800 mQ
& MOSFET S il , - T o
Ros(on) Ls CS_GAIN_SEL = 01Xb loutx = -250mA ; T, = 150°C 750 900 mQ
&M MOSFET Sl | _ T - oo
RDS(ON)_LS CS_GA'N_SEL = 11Xb IOUTX =-50mA ; TJ =25°C 2040 2450 mQ
&/ MOSFET S sl , _ LT = o
Ros(on)_Ls CS_GAIN_SEL = 11Xb louTx = -50mA ; T, = 125°C 3050 3650 mQ
&M MOSFET Tl sl | - ST °
Rps(on)_Ls CS_GAIN_SEL = 11Xb louTx = -50mA ; T, = 150°C 3450 4150 mQ
Vsp PR B IE ) LR loutx = -1A 0.9 \Y
trise AL T A VouTx M Vym 11 10% EF+HZE 90% 100 ns
traLL Hi N BRRS TR Voutx M Vym 1 90% T F5ZE 10% 50 ns
tep WA Z AR R IR HAZE OUTx 650 ns
toeaD i HR AR X B i) 500 ns
B JRAIAY (IPROPI. VREF )
VREF_INT PR S S v FL INT_VREF = 1b 480 500 520 mVv
APROPI_H LY LL A5 [ T CS_GAIN_SEL = 000b , 350mA £ 2A 244 pA/A
ApropPi_M | HLIAT LI CS_GAIN_SEL = 010b , 60mA % 1156 pA/A
350mA
AlpROPI_L RV LL A5 B 7 CS_GAIN_SEL = 110b , 10mA £ 60mA 5320 pA/A
IOUT =1A, VIF’ROPI < mln(VM-125V, 5 5 %
R i 3.3V), 3.3V < Vyy < 11V °
AERR_H e A% 2% , CS_GAIN_SEL = 000b
- lOUT =1A, V|pRop| < min(VM-1.25V, 5 5 %
3.3V), 1.65V < Vyy < 3.3V °
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OV < Vyy < 11V H 1.65V < Vyge < 11V, -40°C < T, < 150°C ( RAER AW ) «
HAUEAE Ty = 27°C. Vym = 5V Vyee = 3.3V FillfE.

¥ WAL BME  HBME  BKfE| BAr
lout = 250mA , Viprop| <
min(VM-1.25V, 3.3V) , 3.3V < Vyy < 5 50 %
AERR M HLT AR Z , CS_GAIN_SEL = 010b "
- lout = 250mA , Vipropl <
min(VM-1.25V, 3.3V) , 1.65V < Vyy < -5 50 %
3.3V
N
AERR L H A MR %, CS_GAIN_SEL = 110b
- lout = 50MA , Viprop < min(VM-1.25V, 65 65 %
3.3V), 1.65V < Vyy < 3.3V
torr FEL YA T 1 S T R (1) 20 us
taLanK FEL AR 0 T (1) TBLANK = 0b 1.8 us
taLank FEL AR 0 R e (1] TBLANK = 1b 1 us
toec FEL AL P8 1 7R 2 SRS 00475 9 e Pk e 1) TDEG = 0b 2 us
toec CEV/TRTERE I STY el B e iU iR )] TDEG = 1b 1 us
tiNRUSH FH T SRR W 4 VIR ¥ ] 4 5 6716 ms
H A
AV NE LR i\gfvvvrgj rsz Vvee =33V, Vour 1%
AVioap SR I\/O\S\i Z i\(;olmvﬁ\\/g Z:BV +Vour =3.3V,, +3%
PRI LS
S g T e HJR T 1.65 Y
Vuvio vee  |VCC #REBUE (UVLO) T — S
Vuvio Hys | HLJE UVLO iR ## T E N R 120 mV
tuvio FLE R TSR I ik e s 1] Vyee FFREZE OUTx O3k 10 s
Vovp_TH AR R Vout - Vwm 200 mV
tovp_on It e AR P Tl 1] 13 us
tove_orr Tk e OR3P G Wi (] 250 s
locp AR il Z s, CS_GAIN_SEL = 000b 4 A
locp Y iR £, CS_GAIN_SEL = 010b 0.8 A
locp R AR ik &, CS_GAIN_SEL = 110b 0.16 A
tocp TR BUIRUE i TR) 2 us
tReTRY HE ] 17 ms
Trsp OCIHT R 157 175 193] °C
Thys IR 18 °C
6.6 12C B FFZR
B/ME FRARAEL BAE XA
PR
fscL SCL H iR 0 100 kHz
tio sTa /(\E'E ) §TART FAF G R A . RS R B S AR — 4 us
' N
tow SCL. B P 166 5 J 41 4.7 HS
ticH SCL I} i g e 17 4 39 4 Hs
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B/ME FRRRME BAE| B
tsu,sTa HE START A (W LE A] 4.7 us
tHp |, DAT A R RN R - X F 12C B2 A 0.035 3.45 us
tsu, DAt KR e S ) 250 ns
tr SDA Fi1 SCL 7t 1000 ns
te SDA F1 SCL T F&i ] 300 ns
tsu, sto STOP 2% (13 S I 1) 4 s
tsur STOP 5 START 4514 [A) ) 5 28 2 PR I [h] 4.7 us
P
fscL SCL i} i 0 400|  kHz
o ST /(\E’E ) START S AP IR RRER A, RS R B )RR — 06 us

’ IR e ik

tLow SCL I BRI L~ i 41 1.3 s
trigH SCL s ) ey H -~ ] 341 0.6 us
tsu,sTa B START 2k FH L 1 ] 0.6 us
tHp , pAT BRI R X 12C MRS 0.035 0.9 us
tsu , paT Bl £ 3 i ) 250 ns
tr SDA Fi1 SCL _ 7t 300 ns
te SDA F11 SCL F F&i ] 300 ns
tsu, sto STOP 5% {4 13 LK i) 0.6 us
tsur STOP 5 START 2514 [A) )5 28 2 PR I ] 1.3 us
tsp i N P 75 B 25 AU 71 D U ok 5 B2 50 ns
6.7 I

| |
EN/IN1 (V) —m

PH/IN2 (V)
|
tpp :4—>:
OUT1 (V) | z / '
ouT2 (V) | z \
OUTx (V)

10%

|
|
|
|
|
|
|
|
|
|

>

trise

tFALL

A 6-1. F\Z % Bt E
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" tuosta |

& 6-2. I2C K FHE

6.8 HL7 T {4

200

— VM=165V,VCC=33V
— VM=165V,VCC=5V
— VM=5V,VCC=33V

VM=5V,VCC=5V
VM=12V,VCC=33V
VM=12V,VCC=5V

180

160

140

120

High-Side MOSFET On Resistance (mQ)

220

Low

— VM=165V,VCC=33V
— VM=165V,VCC=5V
— VM=5V,VCC=33V

200 VM=5V,VCC=5V
VM=12V,VCC=33V

VM=12V,VCC=5V

180

160

140

120

Low-Side On Resistance (mQ) with GAINSEL:

[T — 20 40 60 80 100 120 140 T, 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
&l 6-3. Hi{ll MOSFET FiEHH (mQ) &l 6-4. GAINSEL = {ix¥2°F (000b) B f{fi& Ml MOSFET
FEHEMA (mQ)
N 750 S 3300
T VM =1.65V,VCC =33V T VM=165V,VCC=33V

— VM=165V,VCC=5V
— VM=5V,VCC=33V

700
VM=5V,VCC=5V
VM=12V,VCC=33V
VM=12V,VCC=5V

650

600

550

500

Low-Side On Resistance (mQ) with GAINSEL:

400
-40 -20 0 20 40 60 80
Temperature (°C)

& 6-5. GAINSEL = & FHZ (010b) F i MOSFET
FEHHE (mQ)

100 120 140

VM=165V,VCC=5V
VM=5V,VCC=33V
VM=5V,VCC=5V
VM=12V,VCC=33V
VM=12V,VCC=5V

3000

2700

2400

2100

1800

Low-Side On Resistance (mQ) with GAINSEL:

1500
-40 -20 0 20 40 60 80
Temperature (°C)

& 6-6. GAINSEL = 7 H.°F (110b) Bf f{KM MOSFET
FEHEME (mQ)

100 120 140

S
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7 VE4N
7.1 R

DRV8215 & —amtEre e ae s H Mr e WLIKZN A% | AR 1 3 B AT | s A 40 IF oA A AR sl 1, 451 o R S AG N
EL ARSI At . IR U AR H S

PO JRE A 7 R T AL P T AR A I DR R AR P LR o L R R I P 9 R G AR O AR 1 R
Fe ) SR LR Y548 eV, AT/ 7 PCB RIS TCAFIF 1548 1 A HL B A T S5 ra AL L A T o R 1]
T HE LAY R RS0 K

DRV8215 % PWM F1 PH/EN £ 11 LA K —/ANF TR E AVEZ IR 12C 210 . EN/INA A1 PH/IN2 5] i i 4
Mo MrEIA N VE MOSFET 4Lk , B IA Rpgony A 240mQ (GG —Nafll FET A1 —AMK
FET ) . FUHLEEEE A ik o R d (PWM) HEAT 81 , SIRVEEA 0 & 200kHz. 12C %3 17-4% *F /) PMODE £z 7t ¥
U 12C fr &4 H B, Wik GPIO F N

R R LT T REMEAR Y VREF F1 IPROPI 15 B4 ML HL LR 1) v il e S KB - IPROPI {55 AT LAZE H #r
0K 259 R0 1) 251 11 5 8 VR LR 285 343 1) 1) Ak ) B Ak P A S it o 88 25 e R8T T ST 4 FR L L TR 10mA kS He
JikE . A% MOSFET # Rpgony I JiLfR 7 BRAB AR 384 ad e PR AZ 40, AT AN R fy BT R A I A At ok
7% . DRV8215 it B A7 12C Al a2 /74 , F TR IPROPI HL IR MU {5 5 e B A 2 2 So A e 1k

ORI R VERE AE B AR GEPE R ORI iz a1 . X LRI DI BE G R R BUE (UVLO). it {4 (OCP) Fid #4
K (TSD). bt itifiid nFAULT 51 R . MAh , G RAE SR Ab T HEARAE A EAE H Al T ZEADIRZS I T 3l i
bl , W IRY (OVP) Rtk 2K sl 43 B T HIahIRE . XTIk S s s 34 78 A IR b 51 T RE SR R Bh 4 Al 3%
g rh HoA AR A R

N T I BB R ER AR T T AR AN T | iZ AR B T A SR AR AR SR IR LA & . ST A (VM) AR AIEE
# (VCC) Wil , A #E VCC fijifase , il S % 0V , AR Rpgony I ERZFH N, I HA itk
UVLO. nSLEEP 5 JIFEHE 7 — AR DI, AT AR R G AN i sh )R AT Rest s/ ra it i 4€ -
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7.2 ThEe T HER
VCP VM
VM ?
J_ _L [:I—> Power
0.1 uF VM VCP L
T P A e | g
bulk VCC Charge Drive }
,_—| —»] & OCP
0.1 pF A h
N
Logic > Y
= CP? ISEN1
mm <
EN/INA Core Logic Gate | :: N [] ouT2
4[]? Drive _{ c\)/cp
b Overcurrent 0 GND
PH/IN2|: - Control /o v [] -
] % Inputs [/ Undervoltage ISEN2 =
nSLEEP N N » Thermal
1 Overvoltage
Stall Detect []RsvD
Speed &
Voltage
Regulation
VCC
VREF A A A SCL
[ F—1 * 12C
IPROPI ) Registers VCC
Clamp > = §
IPROPI L, T . — SDA S
] . !
v | @ A0
Gain Current = A1
= Select Sense
ISEN1 ISEN2
VSET Vielo
OUT2—»| nFAULT nFAULT
Integrator =
OUT1 > !@ L

regulation configuration
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7.3 KePEULEA
7.3.1 AMNERAEHF

R 71 G TR T ISR SR T

R 7. R HISMR T

ras 511 5 2 A

Cumrt VM GND 0.1uF. fk ESR M2 88, i tIEN VM.

Cum2 VM GND REEHRE , HUEHEN VM,

Cvee vee GND 0.1uF. {i ESR Wi Ze 88, At tIE Ny VM,
RiproPI IPROPI GND HLBH A IPROPI 5| i #: % GND |, T B B

L,

RnFAULT vce nFAULT 10k 0

RPuII-up SDA. VM 2.2kQ

SCL. AO.
A1

7.3.2 RIS

KA LT DRV8215 [ = B = ek .

DRV8215 Dy Ji HE
FELIALAS AT 15 (IPROPI)
AR

S

R RS

R A Y

o0k wN =~

7. B A tnrush FOECE BRI AR AL

7.3.3 ELHTHER]

DRV8215 # AL & WU TIRF) E B ) N 738 MOSFET. X tbfdi i EN/INT Al PH/IN2 P54 %y AR
[2C_EN_IN1 #1 12C_PH_IN2 #A4~ 12C £33

12C_BC 7452 M2 B EN/INT AT PH/IN2 5| JEiE ], B2 B 12C_EN_INT A1 12C_PH_IN2 £ #%8] , 0 F s
R 7-2. H sl 0

12C_BC PiEH
0Ob i F EN/INT F1 PH/IN2 5| D & sl
1b {8 12C_EN_IN1 1 12C_PH_IN2 £/ /it & Fbfrah]

=32 0 PMODE f7ik#. DRV8215 i H it AN g AR ek PWM #iX |, i R Ak .
% 7-3. PMODE Ihifg

PMODE Entalls S
Ob PH/EN
b PWM

BT BN A R BLSEIL 100% o543 bk | tBar i BONNKTE ] (PWM) CLSEBL T AR i pLEe . N EER T
LR AR Ze H #f. ATCAER ] VM B VCC Z F %A 51 L
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VM VM
Bt L7
T - [
/ ] \
/'74-4/ \‘¢‘\ /**/ \¥+7‘\
L " T 1 L " p
— ; e = ; -
J t | T ﬂ L @ Forward drive t T } ﬂ L @ Reverse drive
|
* » (2) stow decay (brake) - @ » (2) slow decay (brake)
S ——— - o ————— e
P (3) High-Z (coast) . (3) High- (coast)
ouT1 YN - OUT2 ouT1 % Y ouT2
s e ) e | | "'Ji rrrrrrrrrrr D ) e
= — = - -7 i ~— «—(3)- <-— —
/ T T
J i T ol IS
& 1 gl & \ 1 gl L
— A + V* - — +‘V A -
| | i J
4 ~ N _ 7
. (,f,i,it,,. N o R —
| | | |
= =
Forward Reverse

BRI AR TR, HERE , RERIFRF BN R M T T 6.

& 7-1. H Brefig

WRBE HLT |, BONSRBIC AR A RS e BB, 43 BhA A BB IX I ] LA 1E o 2
PH/EN #5220 70 VEAR -2 171 7)o B R 7 1) A0SR 45 H A . PH/EN B EER I FPUR.
& 7-4. PHIEN #4145\ (PMODE = 0b)

a0 LR Y N e P N G

nSLEEP J=): b OUT1 ouT2 B
0 X X A A MEARAR S (H HrE S )
1 1 L H I ( Hif OUT2 — OUT1 )
1 1 1 H L A ( H%E OUT1 — OUT2)
1 0 X L L HZh ;RS T
HIE

R H 9 AR (12C_BC=0b) i, fEREZ M EN Sl ; >4 a2 il Jy N &R %] (12C_BC=1b)

i, i AEZ R 12C_EN_IN1 iz,

MR AR ] (12C_BC=0b) K , M2 PH 51 ; L HEMEH AN S (12C_BC=1b)

i, AEAZZ R 12C_PH_IN2 fi7.

PWM BLxCA VR H A7 S5 Ab T M BRI N B . PWM RS BB R A0 R s

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: DRV8215

English Data Sheet: SLVSHO5


https://www.ti.com.cn/product/cn/drv8215?qgpn=drv8215
https://www.ti.com.cn/cn/lit/pdf/ZHCSVS7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVS7&partnum=DRV8215
https://www.ti.com.cn/product/cn/drv8215?qgpn=drv8215
https://www.ti.com/lit/pdf/SLVSHO5

13 TEXAS

INSTRUMENTS DRV8215
www.ti.com.cn ZHCSVS7 - APRIL 2024
# 7-5. PWM #Z4i#= (PMODE = 1b)
nSLEEP Input1 Input2 ouT1 ouT2 Ui Bg

0 X X RS ERHA | MENRAESS (H B )
1 0 0 RS A AT (H M )
1 0 1 L H SR (L OUT2 — OUT1 )
1 1 0 H L EI ( HIE OUT1 — OUT2)
1 1 1 L L 30 5 GO R

HIE

2 E RS RSN ES] (12C_BC=0b) K , Input1 ZH& IN1 5118 ; 24 e #8610 N #8454 (12C_BC=1b)
i, Input2 28 12C_EN_IN1 {7,
2 H I R A AR H] (12C_BC=0b) i | Input2 28 IN2 518 ; 24 bFias N4 (12C_BC=1b)
i, Input2 8 12C_PH_IN2 1.

PUR I e B R s 1 LN 25 R i A AT Al I

EN/INT (V)

PH/IN2 (V)

OUT1 (V)

—tpp—>*trise>*—tpeaD— —tpp—>*traLL>*—tDEAD—

OUT2 (V)

é—tPD—’i*tFALL"?—tDEAD—% ;‘_tPD_’;"tRISE";‘_tDEAD_’;
& 7-2. H Bt R

toeap I A1 % H A e BELAS IS R A (AT 1) o tpgap ST ER) %60 4 51 A PR Bk T % e F a7 ) o I SR PR R E BT
LU= 2 572 (3 2 R 10 = Y P 11 7 3= NG - 12 £ 92 S, =i VAV ot = - R £t &= @ S = 1 R3S
il FET Mtk A%

PR AER I ] (tpp) F2 0 NI U 5 A8 (2 (] SRIST 1] o 22T )% P8 T N T S WG Jk o i 1 1 G A g 3038 A 4B 4
IR o B NBTAUE K i 8] R 7 kB N 5 B b e 75 g2 e i RS o BN B H R AR 2SR R JE T FET S@sEioe
Wi 1) ( trise A1 traL ) -
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7.3.4 AR WAETT (IPROPI)

DRV8215 £E R 1 HLUASIN . R 19 AT FL SRl e A D o Ao P PN B PR 2R, A BE NS A AN A5 ) A1 BT G 00 vL BEL B
R R R A B0 R ARSIt IR, R T R GRS AR AN A IR R O VE SRR R A LR
ol UG A1 00T PR % F . IPROPI i 32005 578 F A sl I BU A it b o B3 AR 12 5] AR FL i
P2 [EERE DG E R HIE Ripropr » T lipropr BTN Viprop filihi LS. T EEIR T HAURHER R E
] IPROPI B} JF o

v

|
| T
INx | :
: —» |4—|—| trise [ traLL
| [ | |
|
I |
el | Lo
| | [ | | |
! Wil | '
OUTX (V) ! VAR AN !
[ |
| b [ 1
H—I teix —F: :4— torr —F:
! [ | |
: : [ i |
S I I D 1 oSN —— 1o
: [ o | e
OUTx (A) ! Lo o ,
1 | [ |
| [ [ |
[ [ |
| oy [ |
[ = |
: [ > |
| [ [ |
______ e Ve
IPROPI (V) |
1

:4— toeLay —Pi
& 7-3. ¥4 IPROPI i 7 &

7.3.4.1 BI# M FIE T G b i FE

IPROPI 5| ISR ¥E 72 H #h BRI 3h3E MOSFET H45d (Apropr) FLLEE G 25 5 A IR | Sl 5 2 s Eb 3l
FIBFL R . AT DL AU IPROPI fr B . HA S EIRAEAK M MOSFET A MR I AR IS, A(rh
M sy A B W B m MR I IR B vk AR, MNZIEIE ) | gy [ENE . Flin , W i+ 3h /e
BIERCRAS |, U IPROPI A B AN 5 Ho i —AMIM MOSFET H [ R R IE L

Ipropr (1 A) = (ILs1 + ILs2) (A) X Aiprop (1 AJA) (1)

CHAERME” B Agrr ZHE S Apropr BRSHCHIRZE . B ERN lout FRITHE DR RS B IR 2 AN 25 1R 22
W R 3 T
FL B 25 Ajpropr BT CS_GAIN_SEL 7% |, tn F R -

% 7-6. CS_GAIN_SEL H2IK%E

CS_GAIN_SEL Ajpropl BB f&M FET Rps(on) OCP RAKRIE
000b 244 u AJA 350mA % 2A 120m Q 4A
010b 1156 u A/A 60mA = 350mA 440mQ 800mA
110b 5320 u A/A 10mA ZE 60mA 2040mQ 160mA

Kk, CS_GAIN_SEL {7 AT f#{ik OCP FRAEIf£E AL RSB AR I e it e 2, AT DAL 280 B (9 3¢ 1

HUHLHLRE BN FET P R G284 | M0 75 A A AR sh R A A Bl , W R s RIS e BE s e Il
I 250 0 ) 5 A 0152 3 Dl S 1) ) LML SR 2L PR, AT 3 7R SO0 ) L3 PR P o R s B P AL R T AT K
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T, HRURERAUHEI , ORI R SRR IR R R . (A, AT LR SRS B S oA T R
Bre HAKEhas | e AR DI AT B AT B e e | AT X R IR AT SR -

775 T BARKERER S/ CS_GAIN_SEL % E.
% 7-7.CS_GAIN_SEL ¥ &

(A A AR AiprorI
000b 4A 244 u AJA
001b 2A 244 v AJA
010b 1A 1156 1 A/A
011b 0.5A 1156 v A/A
1X0b 0.25A 5320 v A/A
1X1b 0.125A 5320 1 A/A

Control out
Inputs lLoap

JATL

VREF > \T\ |
TP
IPROPI 1 GND
Clamp

Integrated e
Current Sense

MCU IPROPI — . IproPI
ADC . *

AiproPi

L]

Verorl <] Ripropi

Copyright © 2017, Texas Instruments Incorporated
& 7-4. 2R R A

K IPROPI 5] JE LB SN HEBE &% (Ripropr) LAFRHE , TR liprop) R240L RV AR Hi7E IPROPI 5] JI_E ™ A4z —A>
R EEH T (Vipropr) e 1XE RIVAT 4 I B EAS K% #e 2% (ADC) H B IAE DY Ripropy Fi BEL % P 3 4 [ B 3R 47 10
o ) DU L H ) TS S B FBROR Y Ripropy FEFLAR AU/ BRI EE I ADC OB A

AN, DRV8215 R H T —/ NS IPROPI HL R EHA HE S |, I3t VREF 51 B Vyrer BE# Vipropr » FFTER A
B Vi B R A e AR I LRSS ADC . TIEEAE Vyy 5 ADC ZIE I H K Vipropr FE (VipropI MAX) <
[T ED> 1.25V RS, XAl Hifc ADC =M FTA VIPROPI HJE A M. #ll , Vyw A 4.55V £ 11V
I, Viprop max P LIS 3.3V 5 Vyy 4 3.3V I, VIPROPI "] #ERfffi € 9 miik 2.05V.

AT RASE A R 2 2 E B T4 H LR ) IPROPI L
Viprop! (V) = Ipropi (A) X Ripropr () 2)

IPROPI #i 457 T 52 P 05 R I70RG: 0 B A A 00 2 R IS} A] (tpepay) BRI BB 1] 2 $8 MK MOSFET J8 4 (K
H INx 5 ) 2] IPROPI % A £ 5l 25 1% PR /N B[R] 55 2 TR R B IR

£ H B PWM {55, W RS AR SRS MM T (50 ) A& 04, MR s it (0 MOSFET 2 #F4:
I8, ERNER I A0 IPROPI it A2 AEARATREM . e INx 51 B 1) iy 225 AR MOSFET (AR #E HE
), W IPROPI f i S NS 5 — [RIZE M . BARMEM MOSFET fEARIE ST IR4ER (£ “HARE” R
Ph trise B IRI4ESE ) ZEFE AT Ret% S0 iR , (H IPROPI 7E L G (8] N AN 23 tH UM MOSFET = (1 Bt »
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7.3.4.2 B HH

DRV8215 {i i [ 5t S 7 [ 5% 301 PWIM 3 708 4607 S Sl RV D Al . OB | S PRI RERS 7 R A LR
P B SR A 2 U OB P R LR IRt R . ORI 7 AT 12C iy REG_CTRL fir
HEATHERE

AT LUSA R B AR | iRk IPROPI 4552 %) GND J44 VREF 51 R i B A GND Il ( Wi R 2
LRI ) . JEAh , B AT BUEIE K IMODE B % 00b RASHI RN | A1 F A, 1 B i e R o
IR, B Vyrer M Ripropt » 18 Vipropt AGTE R S35 Vyrer MIE. ot 3845 s 636 T4 |
Vyrer DAL T “HEBGET I bR VREF 51 A S A

% 7-8. REG_CTRL &t

fir* R TR

00b [ Kt ]

01b E R
&

*BE i) REG_CTRL 1% 10b A 11b Fo¥F7E RO AL HE e i B2 1 19 2 (Al BEAT 16 %, 4079 7.3.6.2.1 Frik.

Al VREF HE (VvREF) 5 IPROPI it HEFH (Riprop1) BB T (lrrip)- CIBGiSuREo N RiproPI FA BHL
A Vyrer Z [0 BB 5 N 5 LU A 34T LUK AT 44 o

Itrip (A) X Ajpropi (1 A/A) = Vyrer (V) / Riprorr () (3)

Wﬂﬁﬂ , ﬁD% VVREF =3.3V. R|pRop| =7500Q H. AIPROPI =225 A/A, I)_]JJ ITRIP é’\ﬁy 1.96A.

Vyrer WAIEDLL Vyy & 1.25V. Vyrer MERKEWE A 3.3V, IR INT_VREF A7 & 1b , NI7E Py ik
Vvrer , FLlE €M 500mV.

lrrip FLECAS BEHA T BRI H) (tgLan) » LR A PURIERK A IR (topg). P BB BN 8] B 78 D) #c i 9 1k
AR I AL S P AU IR T o X LI AR AT RE B FEAL N B A A AR SR, AT RE R LG T IS . Y AT I K R
[B] P PRI AL 25 A AN i R R R S o AEBRAS SR PR I PRI Rk b S R 2R LS5 00T, 72 IPROPI 5] E 52
AR Z AU — A 10nF HZE2S |, ¥ Bh Tk 38 IPROPI i th BRSNS 2 i il A 45 . Al
MR 5 EEREATAE D, E AR AR BOR AT R 2 18 P AT A T P R R i I3k

IMODE A7 5& HLATL R 5] & Y FLR I 5474 o

+ 4 |MODE Jy 00b I} , 2% FH By 5 .
« 4 IMODE & 01b i, )i 7 2k | 284-AAE tinrush S TR BT BRI 19 .
« 4 IMODE } 10b It} |, 4542 H AT .

NEREZ T IMODE {7k E.

% 7-9. IMODE Fii &
IMODE EN_STALL UiEH
00b X ANRAT HLIAL IR 7
01b 0Ob UEZPNAT R T
1b ARAE tinrusH SIRIPAAT LI I 7
1Xb X BRZARAT FLR
18 FER IR 7 Copyright © 2024 Texas Instruments Incorporated
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7.3.4.2.1 @ Wi 8] R IR A

ImoTor

- 0T

|

Control Input T T

(EN/IN1 or | |
PH/IN2) —

|

I | torr torr 1 1 torr |

Bl 7-5. B 52 < Wi 18] PR I 19

FE [ R AT, 2 lout B lhrip 25, H FSTE topr RREEIT [A] P 2E A B S /IGMNEH S R A (MK
il MOSFET #5518 ) - TF topr 2J5 , FRAE lout A KT ltrip , &S AR PG S5 AR EHE . g
lout TWAKT ltrip » H MEETE topr FREEMT ] Y 3EN 7 — B S 188 2 s . an 2 EN/INA B PH/IN2 #3345
JHANEZE 12C_EN_INT 8% 12C_PH_IN2 A7 PIRZSE topr I IH) N K A28AK |, W tope S TE) A 360 4% 35 7041 4k 200
oy HORs TR BE SN o

I8 S S WIS TR A% 2 P S B ST T A 42 ) 4 14 FT R P AR 9 07 8 o T S IR N TR 2 ORg SCHF 100% o 28 L R A
W, BONTE topr FREEN S A H M B3Ja M, 10 HAS TG B2 4\ 510 07 b 3742 6 g A\ G 3 ok =2 A
.

7.3.4.2.2 R HHEHERIET

EZ AT |, M lour B lrip 2 )5, H M2t NHIZIMR MM 3E S 80IRAS (A& MOSFET #8538 )
EE| EN/INT 8¢ PH/IN2 5] IR — A6l AN, 808 B3| 12C_EN_INT 55 12C_PH_IN2 £ _EHILM 0 2] 1
FIEe 4 N 1E o IXRERD AT I Ik A5 42 ) 28 R AAME H B AT . FEER TG0 BRI A SR 100% 57
FErE AT, RORLEE NGB (RIS RS ) RS 25, 75 B0 B 14 i da NI ek i o R A .

w T T

I
Control |
Input | }

I

Re-enable Re-enable
& 7-6. & JE 3 BRI

BT, 82 HAFEN NS IR A TDIRSE |, 23EA S Rk nFAULT 5 JEH 1 LR B X Fh % 5l . X FERP
AR SE A LR AR IS AN [ T2 o N B BT I TR B lrryp BB 6471 CBC_REP fid%i. FEIER 1 it
Mo EIZRFIARECT |, ik CBC_REP 24 1b, M4 H itk N N EB A TRESES , nFAULT ¥ #ds 2K HF
I AR 8 UCE R — /N dl Y LUK S R AL, #S B nFAULT .
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Control
Input
***************7—~< ************ ltrip
— =
lout m Drive |Chopi Decay Drive
Vour
VIPROPI ’/\/\/
nFAULT

| 7-7. ZRBAHERMIATT , CBC_REP =1b

LN TR R AR BLAK T nFAULT SR, A SEma g KR ThaE. nFAULT 51 R fETRRAs , S4F
SRS T Oy 1 XN A ik 5 R T HR R A%, LUK nFAULT 51 R8-S i3 AT ELRL . (4% 5
AN ZORBENRTEBUR RIS, AR &4 2 BV R WERILIR 7 nFAULT 51 B8P ify HL% il S A\ 225K
BEN F P TS RS |, MR B T 1 s

7.3.5 JEAA W

DRV8215 & 7 J A MR v o SRR I 5 R0 R LA 2, LIRS ERE 4 R4 K. DRV8215 this
IPROPI 5| L s E 5 VREF 5l ERIHE (2 500mV ) |, B RS KA T L E SN . @it INT_VREF %
TP EiZ M E . # 7-10 JE/R T INT_VREF Al B ik, LLFEBVENH 7 st il B 12C 271788 , SElpT
5 P 2R S 0 e 1

% 7-10. INT_VREF K% E

fr B
o0 Vvrer AMEE
1 Vurer fE R TE J 500mV

LRI E EALRER RS A STALL fi 24209 1b. EN_STALL A7 ] /8 F s I g A I . R R 45
T EN_STALL f7i%#.
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& 7-11. EN_STALL iR B

EN_STALL BiBA
Ob SRR, 4 IMODE = 01b FL Vipropi = Vyrer I , 426 HUT B 15
1b JE8 PR R -

IPROPI 5| Ji{i Ay 2 i U R e A B A M 5 . VREF 5| IS0 B I B 2 BB L) brrip FERLHLF . 026 7-10 T
7N, H INT_VREF = 1b i , Vyrer £ #E E A 500mV. 24 Vipropl = Vyrer I, XEEE loutr = ltripe sl
TE ARSI B B D o RIEATULERT (8] BE tinrusn PIBETH RS, 3 5 DR FBATL S 20 39 [A] 1) e YR T AL T 5 508 I o
WIET AR |, IPROPI A VREF 51 It 32 55 s 3

TINRUSH[15:0] o7 15 B 2 A6 ) 32 5 76 B AL 5 2 1 1) 72 86 Y1 3 R 98 () B TR) B (tinmush) - tinrusH B TRV SE SRS
DRV8215 57~ F—WEh} Vipropr KT BEE T Vyrer MRS O

A% R B S B 5, tinrusn T TDHE L4 R TINRUSH A7 % & o tinrusy AT B A 5ms (6 BT
0000h ) A1 6.7s ( XM T FFFFh ) Z I8 {IME , BRAE N 1s. LSB A MEE AN T 102.4 us HIIRIHHTE .
B R EGE B S G , H bR AL R B A tinrush I TE) S BEAT OB SRR IS 1 . ¥ B TINRUSH fizit |

RAE tinrush = TINRUSH 7% & x WSET_VSET. #ltn , ik WSET_VSET = 10 Jf HHUHIRIAA ]y 1s , N
TINRUSH {75 & M4 BT 100ms.

DL 15150 2 T SRS 7 RAE tinrush I 18] P 22088 YRV HL AL
+ 45 DRV8215 I H
o MR IRE
o PRAFIE HBEARAR LS
o MWREBEHIKE )G , Wk 7-12 prid
SMODE i1 o 284 5F 2k Tl A% 5 (e B ik 4T 4w F2 . 24 SMODE = 0b i), % Hi25F | STALL f248 % 1b. 24 SMODE
=1b i, STALL A7 280N 1b , {HfH 4800 i IRsh B AL . K 7-12 2457 SMODE i & .
# 7-12. SMODE i 8
SMODE L] MRBEEI RS

wztiEid e CLR_FLT 5 A 1b Sk iRk IR & A H
THERHEAG )G , STALL 73804 Ob. MRHUREMAR S | &

Ob W /RITBIZAE A - OUTx 5IIZEA B STALL A7354 1b. | BAINTT RETE tinrush B 18] A ZBE IR B , IRl iR, 78
tinrusH IFIALE , 0 EBHLHIRTSR BT lrrip , WS F U
EIESCEI
DR [ CLR_FLT 25 A 1b LA#E STALL £7354 Ob k&
1b {XFE7™ - OUTx 5l iR TR , STALL f235N 1b. HIERR 4. 1 tngusy I TRE , Q0 R s LERIRA AR o T

lrrip » JU2 RO I B SR A 1

IMODE {7 ¢ 5 FALIK B 28 FI R TT AT M. 3R 7-9 5457 IMODE 5IHIRE . ARERATHEZHAEE , 6§
Z 15 7.3.4.2.

STALL_REP {7 58 & E nFAULT 51 LR &R, 24 STALL_REP £y 1b i, HEfG 3] 558 H STALL 7
9 1b , nFAULT st &b £ HF. 1% STALL_REP 74 Ob , TIASS7E nFAULT % th 4R 55 255 .

TR TR IR AT D BEAE AN RIEC BN B e 1
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IMODE = 00b
SMODE = 0b
EN_STALL = 1b
IN1,2
0UT1,2

Motor current

STALL

IMODE = 00b
SMODE = 1b
EN_STALL=1b

IN1,2

0OUT1,2

Motor current

STALL

Motor Start

Motor driver
detects stall

Brake or
Coast |

Forward or Reverse

OUTx enabled

OUTx
disabled

X

LH or HL

I

|
LLorzz X

1

Inrush current

~F

ﬁ—thRUSH—F'

lrrip threshold

I
I
|
I
| Average running current

Ob

&l 7-8. R K R ER

Motor driver

M
otolr Start detecis stall
Brak
rake or Forward or Reverse
Coast |
|
lorzz | LH or HL

Inrush current

I ‘ tINRUSH ’l

ltrip threshold

Average running current

Ob

& 7-9. {4 STALL F57R 0 S d kil

22 [ERXFIRIE

Product Folder Links: DRV8215

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SLVSHO5


https://www.ti.com.cn/product/cn/drv8215?qgpn=drv8215
https://www.ti.com.cn/cn/lit/pdf/ZHCSVS7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVS7&partnum=DRV8215
https://www.ti.com.cn/product/cn/drv8215?qgpn=drv8215
https://www.ti.com/lit/pdf/SLVSHO5

i3 TEXAS

INSTRUMENTS DRV8215
www.ti.com.cn ZHCSVS7 - APRIL 2024
IMODE = 01b .
SMODE = 1b Motor Start l;lottortdrltve”r
EN_STALL = 1b etects sta
L)
IN1,2 Brake or X Forward or Reverse
Coast

‘I/regulatlon

0uT1,2 LLorzz LH or HL

I X
| c t
t
I urren I
| }
1
)

Inrush !

Itrip threshold
current\‘\ | y

Motor current

I
I
| tingush + Average running current |
I
|

/o

STALL Ob

B 7-10. RS9I 1) A R 5 () S A

IMODE = 10b Motor driver
SMODE = 1b Motor Start detects stall
EN_STALL=1b
INL2 Brake or

Coast

Forward or Reverse |
I

=<
>

Current Current
| regulatlon regulation

.
0ouT1,2 LLorZZ X:% LH or HL X:X

Inrush ! !

I

I

I

I

I

V_

1
i

current \ | ;ythreshold

Motor current

| tinrush o Average running current

STALL Ob b

B 7-11. Hr LA T B S A

7.3.6 FLHL A RANEEE A

DRV8215 HE %8~ it i 21 B AL SR 2H 1 FEL TS SR 9 WL T . B F L ZE FR YR R ARl ( B st O, ) I R g
T, AP R AL AR R E 5 . DRV8215 1 F ik 5 1 1] (PWM) 432 A 31 28 14 H, 1856 R B K PR B st i /> FELUARE
Yﬁ%%ﬂﬁ{r%?ﬁz%ﬁ*

TR A PR s Bl it WSET_VSET fiitfrgmfe. HRFE—DUH , ST 7.3.6.2.1,

A LA# A W_SCALE 735 88 DU AN YE BBl A FE LG8 | DASZRFAIE . wh OR3P U 4 I B0 T8 P 1P 2 i

S FULER S 5 A SCIA Ao B AT U ? LRI T B T A R R, 1208 thad
T

B 7-12 J@o T F VR 49 3 B R0 H R P AR P 4 o
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Vand/
H-Bridge ADC Speed
Sense Amplifier Estimator

i S
I I
| I
| | Duty Cycle PI Control v I
| | Generator (Kp+Ki/s) User input |
| Voltage or Speed l
I

PI Control

B 7-12. 385 Pl ] BT 2 B o R 1R

#IE
iEE , ADC [IRFEHIZE Y 80kHz.

7.3.6.1 A BB HEBFEE R

BEAT R RTINS, P R B 4 A e 5 I R B R R 2 o i R IR e A I TR B HERS HEAT AR ), ARSI E
P AR o AR R E R T DB B IR R, 2R AT OUT_FLT Arfras e E. N T IRBEHFIAR | ik
AN PWM it 22 /MK 20 5 aUESE . Flan , Wik PWM 24 20kHz , ] OUT_FLT=11b (1000Hz) 2
IE

B RS 12C #474% WSET_VSET % 5& 19 H Ax AL o AT Hhik
TR o A TR OBOE I KR B S HI T 2. DUTY_CTRL 441 B h Ob. 5 2 HARE i - T34

2.

o AP AR T VSET |, TPy AR B e A o b

o A R T VSET |, U Py P A e D o A B BRI

© PWM T HIEDR R T H B, BLE PWM 3 31 1a) 3K f it LR . BT 1A BT EN/IN A PH/IN2
etk

£ PWM SRWHIE |, @i i A AR MO FET Sk Se 4 i it 1 FEIE 3 o

o WERGRAER S R (VSET) KT VM BRI, WIERERL 100% (S2sthiadT , JF HAE R i1t fEut
BT, AT SRS H MrRah &t .

#E
1. ESEFE/HE AT, AT RLA DUTY _READ 277 8B 5 2 B .
2. PWM_FREQ #% & T W& PWM A1 PWM #i% . PWM_FREQ 1{f J& 2840 £30%.
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% 7-13. PWM_FREQ % B
B N
Ob 50kHz
1b 25kHz

#E

PR SRR, LA W] RS AT 4240 | DR D FERTL R Bl P FEL i o ) s B e ST /INIR 22 P TR AR
E N BRI B AR AU ORI RO — iR % . B AELRY , 0K REG_CTRL ¥ &y 10b.

#E
TR AL T ARVESIPIRAS I, B AT AT DALE 9 EEEAT PWM 75, itk , F DUTY_CTRL & &
9 1b FRR A HEAFE ] PROG_DUTY e &R, EXMIELL T |, 12C_BC AT g =& S ih K
D7 R ENERS (I /R R AT IR SRR ) 5 S
1. FEAMER (A EN/INT A1 PH/IN2 51 ; 12C_BC=0b) , 5k
2. EAH (M I12C_EN_IN1 A1 12C_PH_IN2 47 ; 12C_BC=1b )
HER , EXME ST PMODE %8 A E 2,
Blln , WRILE R 714 RERE | S PWM L 50kHz FAIERLE IE 7 77 7] E AT KZ) 50% (1) 42

t.
£ 7-14. ™ HIRE
A 1
12C_BC 1b
DUTY_CTRL 1b
PMODE 1b
PWM_FREQ Ob
PROG_DUTY 011111b
12C_EN_IN1 1b
12C_PH_IN2 0b

7.3.6.2 WER R/ EIE W HSH

TEIE A R TR R T, W E UL RS (A RN, ESHTT8) .
7.3.6.2.1 BEMBEEE

YU WSET_VSET %ox , AU TH4E REG_CTRL #1735 B KW B H brik i 5 .

2 REG_CTRL # &/ 10b I, #J5 H s R i, WSET _VSET & 8 fiZifias , nJ &% & NNT 00h ( %t
N.F Orad/s ) A1 FFh ( %f 5T W_SCALE RV RKIEE ) Z M ME . 86 SPEED HAa{ES
WSET_VSET & & i) H A FEAHVLAC . 57ER , SPEED 172 15 K A 255,

% REG_CTRL W& 11b i, #4558, VM_GAIN_SEL H T 1% # 580N s I B R G
# 7-15. VM_GAIN_SEL % &

VM_GAIN_SEL A, PR 71 e XPRif WSET_VSET Vi | ittt WSET_VSET 433# | WSET_VSET ®EHAR
Ob oV # 15.7V ov:o0 61.56mV/fL WSET_VSET = HAtr%i
15.7V : 255 MR x (255/15.7)
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% 7-15. VM_GAIN_SEL & (4:)

VM_GAIN_SEL PR i *FRI) WSET_VSET ¥ | #T/0l WSET_VSET 4#% | WSET_VSET HEHAR
1b oV % 3.92v ov:o 15.38mV/1iL WSET_VSET = Hizrfirth
3.92V : 255 MR x (255/3.92)

W% 7-15 frik |, @i VM_GAIN_SEL % & N 1b , H Al DA S B H R R ) R AT 0 3

WHEN Ob B, Al EHLEERENNT 0 (0V) 1 255 (£ 15.7V WEhEH M EIE ) 2 M KME. EER,
WSET_VSET W& KB N 255. EAMA N T4 IS % & 1120 61.56mV ¥ % . ¥ WSET_VSET &% &~ 255
2f HARHE W E N 15.7V. HHEHEHE A A 20 s

Register Setting Value = Desired Target Voltage X (125557) (4)

Blan , WRATRR EAREER 5V, MR EHE = 5%(255/15.7) =81, Kt , KEHWE N 81 (3 51h ) &
2] 5V,

&
SEbr b, SREh g R AR 2 AE R IA B 15.7V 2 B T a .
2. 6.3 MEM VM B AHEN 11V,
a. VK BERHEERERNMET 11V, DIREE SRR .
3. E¥HFRHEEREN 11V, 5% WSET_VSET &E N 179.

—_

7.3.6.2.2 HE HHIRTF

I W_SCALE #7x , X —MNHEIR T, A BT 785 FIE R T 508 HARSUBE 2 . W_SCALE )3 &
THR. ZFFAFARIE AT E W_SCALE & & T K SUBGE i KA .

% 7-16. W_SCALE {1 &

i W_SCALE BRSBRE
00b 16 4080 rad/s
01b 32 8160 rad/s
10b 64 16320 rad/s
11b 128 32640 rad/s

W_SCALE i B fl : 4R SPEED #i4#4% = 15, W_SCALE = 01b , WISZprariid /% = 15*32 = 480rad/s.
HiE
BRSO E U] © W_SCALE R 7E W_SCALE % B R E 1 HArar s i LR, filin
Uit W_SCALE = 00b , WiZ & T i KSup# ) = 255*16rad/s = 4080rad/s. [FUt , % & F A5k

LA B K H bR €N 4080rad/s . Bt 4h , fE W_SCALE MiZ & & &, 293 B2 5 81 =08
(REG_CTRL=10b) It} , FFh %5 T WSET_VSET H 4080rad/s.

7.3.6.2.2.1 HE#EE R E D

LA rpm N EAL R HARESE , R EAE T EE -
© RGHIESIE GR
o HNLAREE — BB A RSO NR. THERVE 2 BRI (Ng) A3 1) 2340 (Ng) FIB/N A% LCM. LCM W] DL

ﬁﬁf%ﬁﬁ%&?*ﬁfr%ﬁﬁﬂj
o EF—ANHIEM W_SCALE fH.

Blan , anER PTG 4 H AR 10000rpm , AT LEHT LR A 5iH5E WSET_VSET 18 :
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2 .
WSET_VSET = % X 25 X Ng X Gear Ratio (5)
ik -
° NR=6

* W_SCALE = 00b (16 rad/s)
* %3kt = 50:1

_10000rpm _ 2w 1 _
WSET_VSET = —1g X G0 X 6 X 0~ 7.86 (6)

At , % WSET_VSET # & &y 0x08.
7.3.6.2.3 HHLH FHIEIS

FINV_R F£oR , XA T4 LB 7 INV_R_SCALE W5 L S ( FBHAEI% ) o« R R VEE A INV_R Al
INV_R_SCALE )20 & Sk H32 5 Y6 | (1) AT FL BELAE -

7.3.6.2.4 HPLH FHABTEE

HI INV_R_SCALE %&7r , X2 HALH FEEIE (INV_R) BIEEBIE 7o B R L F B A {5 50 o AN R e 8, Rkl
WA BB BT A R 717 PO TR E.

% 7-17. INV_R_SCALE {8

I INV_R_SCALE KI1E
00b 2
01b 64
10b 1024
11b 8192
INV_R FILA T AR
_ 1

THER , INV_R MR 255, A3 kUM v 4e %€ I UL A BELE I 3% 538 1) INV_R_SCALE [Fi7r#l | 155 by
9.2.3.1.1,

7.3.6.2.5 KMC Hhi5 [+
IXH KMC_SCALE %/~ , &% KMC 1A 7. KMC FHLL FARFER

K
KMC = N—‘é x KMC_SCALE (8)

Hrp | Ky AU B, NR BEHLE. NR FTHE 7 20E BRI N A1 F 235 Ng 1 LCM ( &t/
M)
Ng = LCM(Ng, N¢) ©)

THER , ATLMEFEMTELZ LCM 3BT H LCM.

& HEAT KMC T T3 BE A B 5 S0k A HE I AT R B . 2 it DLEEREAT IRTY , R R FELL S FEL B 34 W L
MMEIE AR IS, AT DU AU B AN T 77 3%
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% 7-18. KMC_SCALE K% 8

fr KMC_SCALE SfER

00b 24 x 28

01b 24 x 29

10b 24 x 212

11b 24 x 213
7.3.6.2.6 KMC

ZAARA A NV, R LR S E B LLOE . AR RR | 52 KMC R
7.3.6.2.7 VSNS_SEL

BS BT e PWM 18] (0 BAL A S 8 s (B ) o Bt e AR (Ob) AR eyt 51 B2 18] A i I
ZERDERRIEFE o B IERA (1) ¥ PWM LS VM SR |, /5 M-t i s . B IR 7-19 PR GGl
WLEP AT, FTLAE ] OUT_FLT ArfFas it FRub M . i v B AR BIUIENAS (0b).

2 7-19. VSNS_SEL i ®

(A L]
Ob DA B U 7
1b o R AR

7.3.6.3 HHaIFIHZ L

DRV8215 £ 1 S A A LR | AT ORAP S8R AE 5 B 1 vh 40 3 IRV LIRS . 24 REG_CTRL 277 4%
WE Y 10b (EAETY ) B 11b (( HETY ) B, Al EN_SS AR E Y 1b SREUE AR E . A A R B
VAR AL TR SRAS |, T EN_SS {7 6f #54-: E B e .

WA shE BN B SR AE R . 1F tinrush FFEERT RN , HMLHIRZENS B2 5 H bn i B N R . P AT DLd
it 16 £ TINRUSH &7 77 #% W BLIRTH IS 7] tinrusHe 7E tinrusH FFEERSTA] Y, @i fE R PI #2638 6 AR o o 25 b
FEWERXT FET ##17 PWM AbEE,

IR SECENLERERE] tinrush WIS/ . IXATIE LR ik filk

1. BT EshET . B 1L ThREE T S8 /N R FEAE 55— 7 AT 38 sh ok B 1 rE LS 2 R A 3R s LA

2. ¥ 12C_EN_IN1 F112C_PH_IN2 ¥ B N 0. EER , EEAMETE LGB E NS LS | X515
BB ITARE , LG ETY | BRMANEE RN 0 2 S B  BIHE N S LA IR NI AT R .

3. % WSET_VSET #% &} 0x00.

5 Pl IABEI S T HEEAEYT 7.3.6 H3kE|. K 7-13 JE/R THEA] tyrusy P AIEHLE TS DL , EIRIE LS 3)

IFERISHE K, 8BNS LI 22020800 .
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Motor Start Motor Stop
| 12C_EN_IN1=0
12C_PH_IN2=0

Inrush current

|
| \
X Forward or Reverse X
| |
|
|
|
|
|
|
|
|

Motor
current

$ N

Average running current

|
:‘71\NRUSH4" :
| |
| |
| |
| |
| |
| |
ITRIP ——jm———mm—m—mm +o-
|
: Soft-Start | : |
Motor | | | |
current | | | |
_____ e | |
h T ] |
| | | |
T ! |
| ! Average running current | !
*—tinrRusH—> g g |
|
|

I"*UNRUSH"

B 7-13. g sh MK E L
7.3.6.3.1 TiNRUSH

i/ 16 £ TINRUSH 7547 #% 3 B IR VT 18] tnrusHe WIRTATE | tinrusn B RN H I
1. tNRUSH 7 FEA I T 58 28 FEUNLIR T L IR RO RF RIS 18] o X W] 97 107 J5 3l 3o R mp s R AR 0 81 2K 33 . 3K B ]
DAY P 2 SR U 1 Bt AT 50 B 145 2 ) R A 43
2. A, tinrush TR S BRI (EREVER B R R N O 3K % WSET_VSET W B MM |, S0k H B 8%
MBI EIRNE O B2 A
a. 1 EN_SS #E N 0b if , TINRUSH 75 fFasfr i BAG EHE M tingush T8« I 18] tingusy PTREEA T
5ms (0000h) 1 6.7s (FFFFh) Z [al{i1E . ERIME AN 1s.
b. 4 EN_SS & B b5 ok i 8 TR R BN 1b I, HAR B LA 8 ek i OB E tinrusy T2 8] P9 208
AL | i ERRR . EXAER T |, tnrusn = TINRUSH x WSET _VSET. #iltrn , fnif WSET_VSET
=10 Eﬁj,ﬁﬂ tINRUSH Etj‘liﬂy‘j 1s, )I_I\IJ TINRUSH 4%‘&%% 100ms.

7.3.7 (R

DRV8215 ] 5 4= ik /R R b i A v thAh |, i8R I8 SRR BEIR A 20N AI2E A H AR 4R A R £
¥,

7.3.7.1 2 E{R# (OCP)

FEAS FET b AR RO H 0 BIR 1] B % #0006 88 3k 7 P 508 PR i M A SR 3 2% SR BRI 282 FET AR . 40 SR SR AR 4L e 378 PR 1)
FIRFSE A OCP HiaRUENK T 8] (tocp) » T H #FHHIFTA FET ¥25H , FAULT A1 OCP K48 N 1b , FFH.
NFAULT 5| JHRs B Fr 2K R

OCP_MODE 7% & X o it FAF (Ki SLBEAT iR o %A 1F AT LB B AT B Bh sk, DME IS SR IR

EHDEFRERT , MOSFET 2251 , nFAULT 5| K TE tretry HIFRFEERS (B NSRS MR HLSF . 23 treTry B
[EJ5 , MOSFET SiR#EHEHIMANE S A H . WREREEVIRGAE , WESEE I, &S KE IR 2
7. FEXHEEHT T 3 -
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ERBUET , MOSFET KR FFZEFVIRZE , nFAULT 5| B 4% 3K s AR - , BEL2E CLR_FLT iy sl it
VM BT R H b H A 2R R A .

FER AR FET b Sk U 2 G D0« I RRAG B RS FRLRUAT % s FEL G 2 R i 25 S U R 5K e
LI ORAP AN T R AR 9 ) R RA I PR, PRI TE 18 VREF A IPROPI BEE 4T E%‘BﬁEIE%IT’E

7.3.7.2 #KHr (TSD )

W N AZ R AR I O WT FRAE (Trsp) , W H #F AT FET #8¥%2EH , TSD 1 FAULT £ 458 1b , JFH
NFAULT 5| B 2% o7 . TSD_MODE 7%} 244 %6 it At (i B R AT G F o % a1 mT DA Ak 3 3h B
DU T S

AAFERERT | GRS T T R R 2B (Trsp - Thys) FIERIMERE | Bk 5 IEH BT ( W)
BAT IS , nFAULT %;cﬁﬁz , H FAULT 75N Ob ) » TSD fifReEN 1b , R KA T HLWrH/4 , BRI K H
CLR_FLT %4

BT |, — B G | K% CLR_FLT #r4 et 47 T Hy b 5 BN Al PR & 1E #1847
7.3.7.3 VCC X /E#{sE (UVLO)

24 VCC MR 28T UVLO FREBIME R Vyyio I, #8FH BT ER AT | St FET BE2EH
JT W ERIZ A AL, nFAULT ik,

L VE VM RIS — FLFE R 0V, 2 VCC HUETHEE T Vyvyo ETHBMER |, FIKEIERIE1T , & 7-14
Jirs. 3 7-20 B45 1 &N UVLO I 561t

+ —H VCC #id UVLO HI{f , NPOR f7 st 4> 5 A 3-8 47 A HL~F o
* NPOR &{REFFEAIRE E?Jiji CLR_FLT frifZE NIk,
« LHJE, —H&H CLR_FLT #r4 , NPOR #i<x H 5 8ifE A .

A

VuvLo_vee rising ——

Vuvio_vec falling — —

Device status Device enabled, active mode Device disabled, fault mode Device enabled, active mode

»
>

Time —»

& 7-14. UVLO =17
% 7-20. UVLO "R &4

Vym Vvce B B IPROPI
OV % Vym_max <1.65V UVLO AT
OV % Vym_max >1.65V E#IB1T WERT Vyw > 1.65V [#50
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7.3.7.4 1L /E{RF (OVP)

YL AN IR, BT AR AL, KRR F R . XS RN B YR A R . AR R Th
FEREARA N T B H A T2AADIRES (A ) B, a4 0 S r s B 20 T B E 2 200mV , N
DRV8215 ¥ SIE MMM MOSFET. 1XAF | iZ a5 44t v DL ok i 82 ALt b 10 S FE sl 34k 32 2h 1) 20 7 12 21 4
HH s ) FEL L

BRI LR B I R RS (OVP) ThiE. EHJS , Ak EN_OVP fiik B A Ob LAZEH %451t . EN_OVP ZHIRAS
BBAE , IR REIRAE T | B YR 2 8 2 AL, e/t 4E EN_OVP AL B KiE T .

FEBEIRAE N T, QR Dh R P Ar A8 AR B b, UL fat— A i B ) I A s R, DS A o) 3 S TR A I 28 v
HLR S SR MOSFET . XIRAT A2, RUNERIIARMEIRAE N | IRH A i Ry L = 42

7.3.7.5 nFAULT %t}

nFAULT 5| B A e BN ER 2 5V, 3.3V 8¢ 1.8V i . nFAULT 5| JI7E i 5 o HoF . 24463
=R nFAULT 5| B A8 a2 48 A T

Output
Es

& 7-15. nFAULT 3| il

nFAULT

7.4 SHEThRAR
TRBL T AN 41 DRVS215 Tfigii.
£ 7-21. BATHR

[L=:4 1 H #¢ DA EEL B
SLEEP
SRS 4 BN OUT= 1 T T
nSLEEP
I FEREIR A X o
i - " el
E&Kﬁ*ﬁﬁ Y%EE@E&I‘E%@ “ﬂwﬁ*ﬁiﬁ” %Bﬁ
7.41 TR

2 VCC 5| I fy s s e e R ik B RE BIME Vgwio 5, W3R nSLEEP N4 i H-F HAE I twawe IFH , JEH @
FEN_OUT f7 A4 1b , Mgt N TAERR . R | A o g A0 PN 350 328 R M s, 284 mT DAz Uic ey
No

2 Vyee < Vym 1, DRV8215 )\ VM Sl ASZ VCC 51 EUEAT IR (lym)e FEXFD TAESRAET | e HH
/NF 500nA. 2 Vyce > Vyw It , VCC Gl DA S SR T it , VM SR AR S8 /i M HL . = Vyece =
Vym I, AN LIRS IS TR s ATl . JaAT RitiE % /T 2mA.

7.4.2 fRThFEREARAE

2 nSLEEP 5| 7E trurnorr I 18] 9 AR LIS | DRV8215 $4 it MR ThFEREIR B . AR T | Sl s s
PR, Z81F MEYESI B ( lymq 3R vecq ) THFERT R B/ 7E nSLEEP W& Ay H - I TR IS twake IRFSART
B, SR e A IR IEAT.
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7.4.3 HEAE R

DRV8215 £ Btk i #E NSt IX] R P AN i gk & 7-22 ik 1 it 20 25 A E A
RIS T RIAT . ARG R R SR AP, S 2B kR O BT N AR

£ 7-22. EFMHICE

7.5 JmiE
7.5.1 12C #fz

i A BCE R T
VCC X Jk
(UVL}BJ)— Vvee < VuvLo vee _ nFAULT / 12C Vyee > Vo, vee
OCP_MODE = 0b nFAULT / I12C #ifF : CLR_FLT
it (OCP) lout > locp
OCP_MODE = 1b nFAULT / 12C EEER © tretry
TSD_MODE = Ob nFAULT / 12C 47 : CLR_FLT
K (TSD) Ty>Trsp
TSD_MODE = 1b nFAULT / 12C B Ty <Trsp - Thys
OUTx = mBHASE 4 OUTX = AT a7 v v
2 =5 S A IR - <
A (OVP) | nSLEEP =0 ; Vyour - _ OUTx IZCW[SE I {//(;l;T M
Vym > Vsp

R 12C B2, T DU B AR BA IR DRVE215. 12C B2 Bebiiek (SDA) A Fidh L LA B0 2%

LA (E R R R S B E A B ) TR A

A SCLF 5 FIZfEthtik . E A e & 4 iR R

il
B AT G AT 1L R E 26 1. SR IRAE 88 AR RO R B B M/ B 12 49 . DRV8215 2 — > g%

.

FRAEHHE PR DUA R 51 A1 AT AO SN, XL 5| AT DLER:S] VCC ( T ) - GND ( ZHKHF )
PR BT % o IX DUAS B4 7E 83 4 b I B A7 B A A b, DR RE S A TE 2. 2% 1 bk () bk 47 [ 2
0x60h , K Lasfhbtan T -

K 7-23. BiFit
A1 5[ A0 5 A3A2A1A0 £ Hihk (BN) Hiht (2EC )
0 0 0000b 0x60h 0x61h
0 RS 0001b 0x62h 0x63h
0 1 0010b 0x64h 0x65h
1S 0 0011b 0x66h 0x67h
EIHEES RS 0100b 0x68h 0x69h
BB 1 0101b 0x6Ah 0x6Bh
1 0 0110b 0x6Ch 0x6Dh
1 IR 0111b 0x6Eh 0x6Fh
1 1 1000b 0x70h 0x71h

15 A0 FT A1 3|, —%% 12C B4 i 2 #sik] 9 /> DRV8215 M 2f:, DRV8215 A i A . #& bk . 2200t
XULH| I 2.2k Q _FFr HBH,
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7.5.1.11°C 5A

AT PC BEEHTEN , BRMAERL EREAWH 7 SNSRI E 3% . S50, BJ5— M
(RIW L) BEN Ob , Fon—IREGN . fENBREFIAGLIE |, T tEbt e AOX ZH N FFfras it . Was
FRORIE AN (ACK) 5%, DUBA 8 NSO . bl R 5, F8kiE 8 55 | I
{2 25 b AR 4

START | 7-bit Follower Address | R/W=0 ACK 8-bit Register Address ACK 8-bit Data ACK STOP

v

Write to Memory
& 7-16. 12C S A5

7.5.1.2 I’C £

TN RO |, B F A AUE S B NSRS (KRR Y ) o XAt R AR ESE AR, 1R Bl
UFEANLRE , BIBE RW {755 F Ob futll ( £ —kKEAN ) « E&IFREE AOR ZR A A4 k. 2M
aERIA LR AR AR AR IR R BRI JRER RIW AL E DY 1b B FEIAE (R — kB ) -
FEWNREZJE , NEHFRAERGE R | AR SDA B4k, (BRS8NSR Ao

FERSMRT , BRSO RIS |, WSROI R IE S . T8RS AR Bl kR, (HRE I SDA 2k, LAEM
s LML RS . £ TR, ESMAOE—AEEIN (NACK) (55, [ A ae A& (5 5 DL 1045 JF R
B RE, ERERIE-MEIRFKME.

l Repeated Start

START | 7-bit Follower Address | R/W=0 ACK 8-bit Register Address ACK RSTRT 7-bit Follower Address R/W=1

STOP | NACK 8-bit Data ACK

& 7-17. 12C &BUF 51
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8 F 7o Lst
TRFIE T DRV8215 LM% 2S AT 12C Zifias. 12C 2R3 THCE DRV8215 AT 2e 412 1 .

»

BiE

TH B BURLE 27 A7 SR WL 21 (IR B AP B8 B (R 8-1) « B AR LT A A T e A AR
Wi, X TP RE AL, BRIAE Y Ob,

* 8-1. I°C HHF#

Bt 27 7 6 5 4 3 2 1 0 Wi
0x00 FAULT STATUS | FAULT | RSVD | STALL | OCP | OVP | TSD | NPOR | RSVD R
0x01 RC_STATUS1 SPEED[7:0] R
0x02 RC_STATUS2 RSVD

0x03 RC_STATUS3 RSVD

0x04 REG_STATUST VMTR[7:0]

0x05 REG_STATUS? IMTR[7:0]

0x06 REG_STATUS3 RSVD DUTY_READI5:0]

0x07 REG_STATUS4 RSVD

0x08 REG_STATUS5 RSVD

0x09 CONFIGO EN_OUT | EN_OVP EN—ETAL vsgg_s V'\_"égf‘,,”“ RSVD |CLR FLT DLT’Q[;C RW
0x0A CONFIG1 TINRUSH_LSBI[7:0] RW
0x0B CONFIG2 TINRUSH_MSB[15:8] RW
0x0C CONFIG3 mope(rop | smope* | NT2YRE [reLank: | TDEGr | OO TSDMO T
0x0D CONFIG4 RSVD STALLR | CBC_RE | oy 10pE- | 120_per | 2C-EN- | 12C PRI oy

EP P - N1 N2

OXOE REG_CTRLO RSVD EN_SS | REG_CTRL[1:0J" PWEMQ-*FR W_SCALE[1:0] RW
OXOF REG_CTRL1 WSET_VSET[7:0] RW
0x10 REG_CTRL2 OUT_FLT[1:0] ‘ PROG_DUTY/[5:0] RW
Ox11 RC_CTRLO RSVD ‘ CS_GAIN_SEL[2:0] RW
0x12 RC_CTRLA RSVD

0x13 RC_CTRL2 INV_R_SCALE[1:O]‘ KMC_SCALE[1:0] ’ RSVD RW
Ox14 RC_CTRL3 INV_R[7:0] RW
0x15 RC_CTRL4 KMC[7:0] RW
0x16 RC_CTRL5 RSVD

0x17 RC_CTRL6 RSVD

0x18 RC_CTRL? KP_DIV[2:0] KP_MUL[4:0] RW
0x19 RC_CTRL8 KI_DIV[2:0] KI_MUL[4:0] RW

*X % EN_OUT=0 I r] 5,

&
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R 8-2. 1j KB

D ) |55
B
R R [
HAKA
w W [5A
SALEERINME
-n | BB s
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8.1 DRV8215_STATUS ZHrra

7 8-3 FH T DRV8215_STATUS Z A7 #s A7t s WL 27 A7 48 « 3 8-3 W AR FI Hi I BT A 25 A7 2% A2 M ik #15 S AW
RN E , FHAR M FFRNE,

% 8-3. DRV8215_STATUS & 17s

U722 EREE ! R BIR o
Oh FAULT_STATUS FPh R B A7 A AR 5 8.1.1
1h RC_STATUS1 REFHEE -1, % 8.1.2
2h RC_STATUS2 R - 2. %7 8.1.3
3h RC_STATUS3 REFFE -3, 4 8.1.4
4h REG_STATUSH PADRE AR - (1/5)0 47 8.1.5
5h REG_STATUS2 WS F 7 - (2/5). 4 8.1.6
6h REG_STATUS3 IR AAER - (3/5). ¥ 8.1.7
7h REG_STATUS4 WAREFF A7 - (4/5). 9 8.1.8
8h REG_STATUS5 DR A AER - (5/5). 77 8.1.9

SRRV 1) A i & SN R BT, R 8-4 FE7R T3 A T I 43 v iy 1) R A R AR

% 8-4. DRV8215_STATUS ijj [ 5 & Y

wazn | R i
Bt
R R |
SRR
-n | ECE e
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8.1.1 FAULT_STATUS %778 ( % = 0h ) [E/L = 00h]

% 8-5 g/~ 7 FAULT _STATUS.
SACIESIM IS
B R R PR ES

% 8-5. FAULT_STATUS 2757 Bt i i

Az FE B =il Hhr L]

7 FAULT R Oh IERIBATIAEY Ob , MBS Ry 1b. 24 FAULT 74 1b i,
NFAULT 5124 Fhi. TEIEHRIZATHIE , nFAULT 51 B2 BB

6 RESERVED R Oh

5 STALL R Oh %A 1b I, FRoR LR

4 OCP R Oh IEFEIZATEANS Ob , 4nif &4 OCP FH1F |, My 1b.

3 OVP R Oh IEHIZ4T#EA Ob |, iRk 4E OVP H4: | A 1b.

2 TSD R Oh IEEIZATEANN Ob , aniR &4 TSD H44: , WK 1b.

1 NPOR R Oh WiH VCC>VUVLO , WA R IEEAF MG REFEACRE |, B
CLR_FLT & E Nk Bk a4 A ik,
FRJE , —BE&HE CLR_FLT 14 |, & E s 8iE N .
BRiE—SUY |, ES M 7.3.7.3.

0 RSVD R Oh RE.
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8.1.2 RC_STATUS1 ¥7%% ( W% = 1h ) [EAL = 00h]
% 8-6 JE/~ T RC_STATUST.

R[] B
S LR S0
% 8-6. RC_STATUS1 #7783 F BB
(A TB Byl LA L
7-0 SPEED R Oh B by A B Al R ) P PR BB
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8.1.3 RC_STATUS2 %7 %% ( W% = 2h ) [E AL = 00h]
% 8-7 JE/~ 7 RC_STATUS2.

REFNCME.
RE
% 8-7. RC_STATUS2 % /F 7B ii
Br FB R Fhr L
7-0 RSVD R Oh R8s,
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8.1.4 RC_STATUS3 #7758 ( fW#% = 3h ) [E£L = 00h]
7% 8-8 J&/r 7 RC_STATUS3.

bR S NS
RE.
% 8-8. RC_STATUS3 #FFa Bl
A FB il LA Pt
70 |RSVD R Oh e
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8.1.5 REG_STATUS1 #7748 ( fR#E = 4h ) [E4L = 00h]
% 8-9 g/~ T REG_STATUS1.

R[] B

{IERSPNAS RV IR R DE v NS

% 8-9. REG_STATUS1 &5 7B il i

Br

TB

RE

LA

L

7-0

VMTR

R

Oh

i EW L TR HLE |, B K{E FFh. 00h XFRiT- OV, BOh T
1MV,
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8.1.6 REG_STATUS2 ### ( fm# = 5h ) [ = 00h]
% 8-10 J#/~ 7 REG_STATUS2.

R[] B

B L OGS 2T IR P ATL AR R o

% 8-10. REG_STATUS2 % /F 8RB

A FB il LA Pt
-0 |IMTR R Oh KR LI L. 00h XFRIT OA , COh % K% ¥ i
CS_GAIN_SEL i ¥ & 1 K{E -
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8.1.7 REG_STATUS3 #7758 ( f#% = 6h ) [EfL = 00h]
% 8-11 J#/x T REG_STATUSS.

R[] B
P PWM (573 L

% 8-11. REG_STATUS3 /787 B8

i FB KR B L]
7-6 RSVD R Oh TREd
5-0 DUTY_READ R Oh o AR T IR AR AR O R o A b 2l R TR R T D e

BoEm |, iZF ARG
5 7% LEYE L9 0% (000000b) % 100% (111111b).
FRAE PWM B0 Rt — 23 |, B2 51 7.3.6.
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8.1.8 REG_STATUS4 &7 %% ( fW# = 7h ) [EAL = 00h]
% 8-12 J#/~n 7 REG_STATUS4.

bR S NS
RE.
% 8-12. REG_STATUS4 H1Fa¢ 7B i Bl
A FB il LA Pt
70 |RSVD R Oh e
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8.1.9 REG_STATUSS5 #7758 ( f# = 8h ) [EfL = 00h]
7 8-13 JE&/x 7 REG_STATUSS.

REFNCME.
RE
% 8-13. REG_STATUSS5 %78 Z B Bl
Br FB R Fhr L
7-0 RSVD R Oh R .
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8.2 DRV8215_CONFIG {75

%% 8-14 3} 7 DRV8215_CONFIG #F {7 4% MIAF il GBI A 1745 o 3R 8-14 R B I B 25 47 & (i A2 3 Bk 40BN
NIRELLE | I HARER T RN

% 8-14. DRV8215_CONFIG #HF5%

W ETESSA SEBLR o
9h  CONFIGO LB 5 4758 - b (1/5). ¥ 8.2.1
Ah  CONFIG1 L % 1758 - (2/5). 822
Bh  CONFIG2 LB %1758 - (315). 823
Ch  CONFIG3 L % 1758 - (4/5). W 8.2.4
Dh  CONFIG4 L %4758 - (515). 825

SRRV ) R el G i A& NN R BT . 3R 8-15 JR 1@E I T b 0 rh iy 1) SR B A AR

% 8-15. DRV8215_CONFIG i} 5 KB

wazn | R B8
e
R R [
HAKM
w w EX
LRRBR IS
-n | EEEEET I
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8.2.1 CONFIGO #7728 ( W% =9h ) [H AL = 60h]
% 8-16 Ji#/~x 7 CONFIGO.

R [ SR
i A28 P 5 T B
% 8-16. CONFIGO #7748 7Bt ¥

L FB RR L30A BEH

7 EN_OUT R/W Oh Ob : B UKaN#s FET 39 mBHas
1b = JA BB A i -

6 EN_OVP R/W 1h JAH OVP ¢k, RNy 1b, LAUETIE Y Ob LAZAH OVP k.
Ao BRI, EWSET 7.3.7.1.

5 EN_STALL RwW 1h JE SRR A o JBIL KA E D Ob , AU AR R A MRS
ARAE—LYL , ST 7.3.5 T EN_STALL L& .

4 VSNS_SEL R/W Oh Ob s PR UG 368 3 I 2 X i Y LM SR BLEAT WU BT . R
AR PEI AR — D UL | 75200 OUT_FLT. Ob &EE.
b o A EC T RO PR B HEAT AL Y o 120 IUKE St VM AR
e, 13N B

3 VM_GAIN_SEL R/W Oh MR HRRE , CUEAE R T R RS A I R, BASCELER
ML o
Ob : HEJEFE Y OV 2 16V,
b HRTEE OV & 4V.
ARBE—ZU] , ESHN7.36.2.1.

2 RSVD R/W Oh RE.

CLR_FLT RW Oh HEY 1b i, WERITE 87 i, CLR_FLT ¥ B3)5hL.

0 DUTY_CTRL R/W Oh Ob : I LT ahgmfE 52t
b« 2 PEE R AE A B DUTY_CTRL Az 1b B, AP AT LUK AT
[ PWM 575165 N PROG_DUTY f7. (545 L3t H % 0% (000000b)
% 100% (111111b).
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8.2.2 CONFIG1 %7 %% (W% = Ah ) [E4L = 00h]
#* 8-17 JE7x T CONFIG1.

R[] B
P BRI I 18] (1/2)

% 8-17. CONFIG1 HFESBFE I H

A FB KR HAL UL
7-0 TINRUSH_LSB R/W Oh 16 {7 B4 H AR R 45043 8 ity P AU DU R IR Vi e T B
B SR 5 5 2 AL R T LA P B T oo
BHxriftE—SUHH , ESHY 7.3.6.3.1.
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8.2.3 CONFIG2 %% ( W% = Bh ) [R4L = 00h]

7 8-18 JEx T CONFIG2.
SACIESIM IS
fic & VR VR I TE] (2/2).

% 8-18. CONFIG2 HF 7B H

(A FB

KR

AL

BiH

7-0 TINRUSH_MSB

R/wW

Oh

16 i T By 8 ki AT SRS DI VR I AV R
BCE R IN 7 58 g LALIR HLA FR I )
fxRE—HUY |, HSHT 7.3.6.3.1.
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8.2.4 CONFIG3 #7743 ( fW# = Ch ) [Efi = 63h]

% 8-19 JE/R T CONFIG3.

Y CIE IS

J& F/25H IMODE. SMODE 1 B i [F] 25 85 Ff g E A5 X

% 8-19. CONFIG3 F S FE I H

(A FB el AL

BiH

7-6 IMODE R/wW 1h

TR HUR T T BIAT
fxRBE—H UM |, HSH 7.3.4.2 ¥ IMODE BLE .

SMODE R/W 1h

X s AL X SR AR 0 T ) S AT R o
AxRE—L UM , HS T 7.3.5 ¥ SMODE FLH.

INT_VREF R/wW Oh

WARBE N b, WAEA K VREF LR E Y 500mV. 1R
INT_VREF & &4 Ob , M HL FAN[E 5E o
ARV ESHT 7.3.5,

TBLANK R/wW Oh

T PRV AS U i BB )
WmEEE N 0b, N taLank=1.8us-
WREEN 1, M tg ank=1.-0ps.

TDEG R/wW Oh

e L P YA A T R SRR Qe Bk e [
ﬂﬂ%lﬁﬁy\j Ob, JHJJ tDEG=2uSo
WHREEN 1b , M tpeg=1us.

OCP_MODE R/W 1h

ot S A ot AL 97 A B S AT R

W E N Ob , MBS M-KE &4 OCP A FR8itfr. w LAE A
CLR_FLT &K%

WA E N 1b, MR A OCP HAEN |, #:{F 47 tretry A (A5 H ZhE
ko

HxRift—FSHm , ESHY 7.3.7.1,

TSD_MODE R/W 1h

o Z Ao i A (8 i AT SR
WRBE N Ob , WS 7E K 2L TSD S FIN 847
IRWE N 1b , WIS LE T)<Ttsp - THys i B 3 E R

3

HRXTFIR
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8.2.5 CONFIG4 #f7#% ( /W% = Dh ) [E4L = 38h]
7 8-20 £~ T CONFIG4.

S ACIEIMISE N
fic B #7577 A7 %% , W RC_REP il STALL_REP.

% 8-20. CONFIG4 FESFE U

A FB& e il BAL LB

7-6 RSVD RIW Oh 1.

5 STALL_REP R/W 1h g R TRTE nFAULT 5] J_E 35 5 225
HE N b i, HERGIEIRE |, nFAULT w2 ab TR
MYE N 0b I, AL7E nFAULT %l B4R g,
HRFE—L U, EST 7.3.5,

4 CBC_REP R/W 1h % REG_CTRL ¥ E N 01b i , #AFHENZ IR A B, 7%
MR, 52 H SR AR RAER | 83t &% BfsR.
CBC_REP {i F T & 2 J& Jm aU T e -4t 14T M
1b ;4 HAFHEA BRI AR, nFAULT #d (% AP
0b : 24 H #rit A E IR TR |, nFAULT AR 2B T,
BB | B2 7.3.4.2.2,

3 PMODE R/W 1h TEARBL ML AN PWM R (a5
Ob : PH/EN.
1b : PWM.

2 12C_BC RIW Oh YeE H HpEsliE .,
Ob : H INx 5] AL & Azl .
1b : 1 12C A7 12C_EN_IN1 F1 12C_PH_IN2 B & Hifiass .

1 12C_EN_IN1 R/W Oh FHF 7 B FATR 2 1 O 18 BE/PWM BT 1, 24 12C_BC=1b I {#i [l 24
12C_BC=0b K} 2%,

0 12C_PH_IN2 R/W Oh FHF P 50 FLATR 2 ) O AR A2 /PWM B NAE 20 24 12C_BC=1b I il 24
12C_BC=0b It} 2%,
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8.3 DRV8215_CTRL #HEs

7 8-21 4|th 7 DRV8215_CTRL #F {7 #% A7 fi #y LI 27 7 8%« 38 8-21 R A1 W BT A 25 17 25 m A2 bk #1 S AW
RERNE |, FFEHAN B EFAERNRT.

% 8-21. DRV8215_CTRL &5

W ETEE5R FEBLIR W
Eh REG_CTRLO YA H A7 5% (1/3)o 7 8.3.1
Fh REG_CTRL1 PR A AR (2/3). 97 8.3.2
10h REG_CTRL2 TR ] PR A7 2 (3/3). % 8.3.3
11h RC_CTRLO Pl 751788 - (1/9), % 8.3.4
12h RC_CTRLA1 HITER - (2/9). 17 8.3.5
13h RC_CTRL2 P 2RSS - (3/19). i 8.3.6
14h RC_CTRL3 HITRS - (419). 17 8.3.7
15h RC_CTRL4 EH A% - (5/9) 97 8.3.8
16h RC_CTRL5 EHI TR - (6/9). 17 8.3.9
17h RC_CTRL6 Pl A7 4% - (719). % 8.3.10
18h RC_CTRL7 EHITES - (8/9). 7 8.3.11
19h RC_CTRL8 Pl 51748 - (919), % 8.3.12

SRS IR R b T G BN R BT . 3R 8-22 J@ o 1 IE H T I Ay A Uy e R B (AR .
% 8-22. DRV8215_CTRL ¥ 28 H4AE

whxe | Rm | B
B
R E ER
PN
w w [5A
52 e BRI
-n | ECEE o
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8.3.1 REG_CTRLO #f#% ( fW# = Eh ) [E4L = 27h]
#* 8-23 &/~ | REG_CTRLO.
bR S NS
BB B B/ 1R S LG R TR
% 8-23. REG_CTRLO #7783+ BinH

VA FB R BAhL i
7-6 RSVD RIW Oh PRE
5 EN_SS RIW 1h FAF e A OB 3k

b+ H AR AL B R BHSHAE tingush B TE) IEAT 505 SRR 15 1

Ob : ZEFHR Bh/fe LR o

fxRit—L U , ST 7.3.6.3.

4-3 REG_CTRL R/W Oh PRI T T 58 ([ SR 18] B A ) ) Bl AL s T et s i
o

00b : [&] 7 5 Wr ik i) L7 75

01b : A FL L5

10b : HEALFEH AR AY .

11b : AL EAFRIEY.

fRBE—HUY , FHSHT 7.3.4.2,

2 PWM_FREQ RIW th A INX 2B (12C_BC=1b) I 5L E PWM 4.
Ob : PWM #i# % B Jy 50kHz.
1b : PWM Sl ¥ & 4 25kHz.

1-0 W_SCALE R/W 3h LA T, A BT e E F b HL B SR
00b : 16

01b : 32

10b : 64

11b : 128

BRHELUY , ESHT 7.3.6.2.2.
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8.3.2 REG_CTRL1 #F%% ( /W% = Fh ) [E4L = FFh]
#* 8-24 JEx T REG_CTRL1.

R[] B

73 ) Ve s T R L A3 R 81 A R ELBTL R MR

% 8-24. REG_CTRL1 HERFEiH

Br

TB

RE

LA

L

7-0

WSET_VSET

R/wW

FFh

BeE F bR AL E I Bl R R SR

T 7.3.6.2.1 R T HEA .
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8.3.3 REG_CTRL2 #7733 ( /% = 10h ) [E4L = 00h]
#* 8-25 &/~ | REG_CTRL2.

R[] B

B E i P DB I A o A L AR L A

% 8-25. REG_CTRL2 HFERFE i

Br

TB

RE

LA

L

7-6

OUT_FLT

R/wW

Oh

ol it E R R B A AR AT AR

00b : 250Hz

01b : 500Hz

10b : 750Hz

11b : 1000Hz

NTIRBELF LR | HERE AL PWM 55R 2 /MK 20 £5 10k
PR, Bilhn , g PWM 24 20kHz , Il OUT_FLT=11b (1000Hz) i &
.

PROG_DUTY

R/W

Oh

49 /B R AT ARTE BIRAS B DUTY_CTRL % & A 1b i, &
" LUK TR B PWM 52 LB N85 . 2 EREA 0%
(000000b) % 100% (111111b).
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8.3.4 RC_CTRLO # 74} ( fW# = 11h ) [E4L = 08h]
# 8-26 &/~ | RC_CTRLO.

R[] B

PRI 2 AIPROPI,

% 8-26. RC_CTRLO ZFFs4 7RIt H

A FB KR HAL UL
7-3 RSVD RIW 1h e,
2-0 CS_GAIN_SEL RIW oh F T34 5 FLAL B 25 Avpropi-

WEMT :
000b : 4A
001b : 2A
010b : 1A
011b : 0.5A
1X0b : 0.25A
1X1b : 0.125A

HRk—Sum , ST 7.3.4.1,
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8.3.5 RC_CTRL1 # 748 (W% =12h ) [EAL = FFh]
#* 8-27 E7r T RC_CTRL1.

REIRCRER,
FREE
% 8-27. RC_CTRL1 H{FEF i
R FB KA F-10% ]
7-0 RSVD R/W FFh R .
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8.3.6 RC_CTRL2 #f£#% (fW#8 = 13h ) [EAfL = 73h]
% 8-28 J&/~ | RC_CTRL2.

bR S NS

W B &M S ENE

% 8-28. RC_CTRL2 HFE7 i

(A TB Byl LA

L

7-6 INV_R_SCALE R/wW 1h

INV_R S5 L R 1

00b : INV_R SCALE =2

01b : INV_R_SCALE =64

10b : INV_R_SCALE = 1024

11b : INV_R_SCALE = 8192
BRFE—BYH , ST 7.3.6.24.

5-4 KMC_SCALE R/W 3h

KMC S5t K1

00b : KMC_SCALE =24 x 28

01b : KMC_SCALE =24 x 2°

10b : KMC_SCALE = 24 x 22

11b : KMC_SCALE =24 x 213
fAxRBE—HUY |, ST 7.3.6.2.5.

3-0 RSVD R/W 3h

TRE
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8.3.7 RC_CTRL3 #7748 (W% = 14h ) [EAL = 00h]
#* 8-29 E7r T RC_CTRL3.

R[] B

WHE INV_R 2%,

% 8-29. RC_CTRL3 #FFaF R

Br

FB

KR

AL

BiH

7-0

INV_R

R/wW

Oh

H T AL Rl FLBEL A T AN

INV_R = INV_R_SCALE/HIHLHFE. RAREH 0. A5

B, W27 7.3.6.2.3.
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8.3.8 RC_CTRL4 #1738 (/W% = 15h ) [EfL = 00h]
# 8-30 &/~ I RC_CTRLA4.

R[] B
WE KMC 4.

% 8-30. RC_CTRL4 #FFs 7RI H

A FB KR HAL UL
7-0 KMC R/W Oh FooR LR HL B3R B L
KMC = (Ky) / Ng)*KMC_SCALE.
BHxrift—SUH , ESHY 7.3.6.2.6.
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8.3.9 RC_CTRLS5 #f7#% ( fW#% = 16h ) [EfL = 00h]
% 8-31 J&/r T RC_CTRLS5.

REIRCRER,
FREE
% 8-31. RC_CTRL5 &5 B i
R FB KA F-10% ]
7-0 RSVD R/W Oh R8s,
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8.3.10 RC_CTRL6 ###% ( fW# =17h ) [EAL = 00h]
% 8-32 &/~ | RC_CTRLS6.

bR S NS
RE.
%% 8-32. RC_CTRL6 HEas 7 BRiiH
A FB il LA Pt
7-0 RSVD R/W Oh 18 .
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8.3.11 RC_CTRL7 &3 ( fm#% = 18h ) [E4L = 21h]
% 8-33 J&/~ I RC_CTRL7.

bR S NS

1 P12 3 2% 3 B ) 4

% 8-33. RC_CTRL7 &R

L1TA FB E~vitl EhL UiEH

7-5 KP_DIV R/W 1h F T 860 A DA TH 5 P 42 1) 3 26 7D 52 B L 4810 5 4
SeBREI %, Ke = KP_MULT/KP_DIV.
WEMT :
000b : 32
001b : 64
010b : 128
011b : 256
100b : 512
101b : 16
110b : 1

4-0 KP_MULT R/W 1h FoR PLIREE KP B3 X IFEARBRN P #2658 B35 26 B (1 5265 Lol
R MR, AT DM A U E AT RS BB R S SR L) S
2B % Kp = KP_MULT/KP_DIV.
Bt SRSz BR LB %y 0.0625 , ) KP_MULT ®] LLiE 9 1
(00001b) , KP_DIV 1 LL#E 4 16 (%5 F 101b) , Fik
SEBR L B = 1/16 = 0.0625,
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8.3.12 RC_CTRLS8 &4 ( fW# =19h ) [EAL = 21h]
% 8-34 J£/~ | RC_CTRLS.

bR S NS

18 Pl zEHIEA S i B HE 4L

% 8-34. RC_CTRLS8 #FHFaF R H

A FB et =22 L]
7-5 KI_DIV R/W 1h P33 50 SAAE LATH 5T P F ) R B A S BB 20 8
PRI HHL , | = KI_LMULT/KI_DIV,
WEWT :
000b : 32
001b : 64
010b : 128
011b : 256
100b : 512
101b : 16
110b : 1
4-0 KI_MULT R/W 1h FoR PLUIRER KR H IXIHFARITN PG IR 038 25 5 R S bR fR 4
WA MR, AT LM B A7 2R M R SRR A R
SEERAR L , K, = KI_MULT/KI_DIV,
Bl G ESBRAA O 0.90625 , I KI_MULT 7J LA & %y 29
(11101b) , KI_DIV AJ LA# # Jy 32 ( *f3i-F 000b )
ALt S R AR 43 3 2 = 29/32 = 0.90625.

64  FEXTFIRIF
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9 L FH AN SE it

&

PAR BB 2 BE BANE T T1 e, TI R ERHER AT 2 v . T % 7 S A7 SRl i 5 o it
MG T N 20 B IEF IR T R AR SLEl , IR REtThee.

9.1 MAfER
DRV8215 F T3 ah 54N kil ELIR AL .
9.2 HLEINH : BRI EREYL

DRV8215 [ #7857 FH &1 FH 4= M Y SR Bh A Il ELIR L. 181 9-1 JB R 1 — NEFE IR B . IPROPI 5| i _F (1 HLFH
AT DL ) fcfs ) R A e 4 28 (ADC) At RS 5.

VM Vwmcu
Vwmcu
100 nF
Microcontroller
(MCu)
12C
|
|
PWM
PWM
12C
12C
12C
ADC
J_ Ripropi DRV8215
B 9-1. ZRF SRl i) S AU
9.2.1 RItER
* 9-1 B TRl S
R 9-1. Bt SH
w’IrSH i ~BIE
CEINENES Vum 8V
PR RL LA lave 0.8A
LIRS (H3) ) iR IINRUSH 2.A
LB 2 3 FL IsTALL 2.1A
FELBL BT B 1) ltrIP 1.9A
VREF H & VREF 3.3V
IPROPI Hi . RipropI 8.45kQ
PWM 5ﬁ$ fPWM 20kHz
KB FEHAE CguLk 50uF
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9.2.2 FHAY I

— 6 R FH R B IR A T O SRS I SR 38 S0 s ) B U B R . RIS AT RE R DL TR RS AL S - AN EE
| HENEAZIRAATRE R RIAL LS E . DRVS215 ilid ¥ IPROPI 5| LS VREF 5 o % 5%
500mV ( anE R ) BEAT LR SRR S A o

9.2.2.1 W /H#H%

TR R A Iy S R B, ML SRR AR IR, il 9-2 fios. DRV8215 LtE: IPROPI 5] il 1
FIHES VREF 51 EMHEE | BB RAE T RiER/KD . TINRUSH 725 % BN tnrush » B DRV8215
2= 7 & LS Zh I IR VA B . SMODE 5| I B DRV8215 i 5 2k 3 15 i it %614 . IMODE 5| JHIEC & #8472 5548
VR EEL IR RN R YR B R U T R . S B RS U, nFAULT 5122 MR HL T - ELAH N [ 25 A7 28 2 1
12C 1B fda b B HRn O . 1Y 7.3.5 R4 1A S E B A AR A e VRIS B

IMODE = 01b Motor Start Motor driver
SMODE = 0b detects stall
— i
IN21  00b X | 01b or 10b | X
I f f
OUTx | |_Current OUTx enabled OuTx

disabled ; l disabled
Megulahon |

ot m ot XEX

Inrush l

current
N |

1
ltrip threshold I
I

Motor current

—}:hNRUSH — Average running current

STALL | |
Register | |
lq—>| Goes High (1b) |

on stall detect *

. .
Ignores current
during tinrush

B 9-2. SR I 13 1l e

9.2.2.1.1 KREK IR F

T E LR R, DR AE B LS s e & 7= AR R IR L . B B LN |, T L B33 (EMF)
BE I, FEALEYE T R K . AR IR A R R A R R & F |, Rk DRV8215 fii A TINRUSH
1L 2 R E ] tinmusn FITRIE I . 7 7.3.5 3R 1 {8 FH S Uk 43 2 ) B R PE IS 8

TEENXT tinrusH I TRIEEAT BETHIS |, AZ0FE HY R B8 UM &, 518 DRV8215 RN RSt & = A4 .
9.2.2.1.2 T RIE AL

VREF 5] B 635 lrrip BIAE o 12 BRI B0 B 2 ARG 00 R R VA T 05 ) LR R B B BB, SO DR AE AN
IR FATY lrrip AN T B SR BT BE RN AFSAE , B0RE S AL IR R . Vi AT EERAL 51 2%
AR .

9.2.3 RLREHE AN B S I 55 N

AR I A7 SR A2 LI ST e 1 LS AR S R AL A
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9.2.3.1 ifE&2%
AT BT AT A S A B TR R S RE I TR A
9.2.3.1.1 =¥

ATAAUHTEEE INV_R A INV_R_SCALE. %523k B EHLEH. Xalid =R Rz

1. EALEE R PR R AL BEAE . R VEAN AT 15 R A i A v .

2. TEHENLEG AT R, A EAE A R S R, RSB EEE, REESA R BT
T AT 10 I, B0 H B L2 30°. X2 PR AN R # 6] 2 75 245 & LA B 5 k]
Fefi , T FECEML L EBIR AT .. GRS IER PR IR AL R |, IR S A S 77 VIR B HAL
B BEAE . HUFTA R T S5 ke B A ML LR

3. MR HARMEBEN A, HER, BT DRAERIRE , 0575 EESA R BT T 10 )&, 4
S 7E 45 R BCF M

i

TEPAT R

1. DARIGHE T B e i i (1 B b B B e e 3 . il , SRR LA 1.7V LR e
B, WK 12V LI IR F R R E O 1.5V,

2. AR AT R R IR S R .

3. AU N AN BN - LR = fEAE R .

4. ER—FRFIEE (B0 1.3V, 1.4V, 1.5V, 1.6V ) EEIZIMK , JFR H S0 B bl e BAY «

AP SS |, EEE M INV_R_SCALE 75 INV_R. INV_R Bt H AR ¢

INVR = 1

~ Motor Resistance X INV_R_SCALE (10)

fildn , i EALHERE Y 25Q |, WARYE INV_R_SCALE [ik$ , o7 LAF 3| LR AT REMI4E R
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% 9-2. INV_R_SCALE Hl INV_R W3R

INV_R_SCALE/®#LHEHE P4 FHAME .

3 INV_R_SCALE

fir =M= & ( Sz ) INV_R T

00b 2 2/25=0.08 0 B, FoNHA 0.

01b 64 64/25=2.56 3 ROV | BRI
%o

10b 1024 1024/25=40.96 41 T DLk 42
e #eixfd , By 328

1b 8192 8192/25=327.68 328 FEH T INV_R (85 kbR )
(255).

9.2.3.1.2 KMC #1 KMC_SCALE
KMC_SCALE il KMC ikl #4575 #2320 8 40 AP FRE I

1. JHP AT B 3R rh SR B LS RS 3 Ky AR
2. MPANFRIE LR BB H H A Ky FI{E .

9.2.3.1.2.1 41

HERE 1t AT LER J7 N 8. %% KMC_SCALE (Ml , ff KMC 7E 0 % 255 IS |, 3 B & hr o
K, fltn, Wk Ky =0.01 HAESE Ng=10 , ] Ky/Ng =103, NEAH 7 0 FHHED

% 9-3. KMC_SCALE =5

00b 24 x 28 6.144 6 i%ﬁiﬁ% . BRIk R
01b 24 x 29 12.288 12 E%E% PR
10b 24 x 212 98.304 98 E%ﬂ% , R R RRS B
11b 24 x 213 196.608 197 E}gﬁggﬁ , BAER

9.2.3.1.2.2 FH/ Il

TEZMN) 2 W, B LR WA 7k 2 —kF 3T KMC #1 KMC_SCALE 11t :

9.2.3.1.2.2.1 7% 1 : MLTFLEIRIE

TS AR 2 AT B AL LA 5. 1’ 9-3 B T 7 A A% KMC_SCALE Mifef .. wlfE
bR =k 2 KMC |, WiE 9-4 Fis

9.2.3.1.2.2.1.1 KMC_SCALE 5t

1. LR WA 72— HKHR B radls A28 R IS bR ACHH R 1

a. fAIRIL ALY | R SOLRE . T PRy R
« WS IPROPI 311 , %31 4t 15 FbL LA B IE H i
. ER k.
FERUEIS EEERILORAR ( Bh Hz AHAL ) o BRI 20 % 5 20 N, FISCHHR A543
2 (UL Hz J9Ref ) TR R 12 B radis. WTER | KRBT

b. B I LR ( B rpm NHLAE ) o FEAITRLSR 11 44 dHU b AL BOR T . RS MR
Rk 13 4 LL rpm A ML I SO P A L, radfs B RO SLHE T
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Ripple Speed = Motor Speed X Ng (11)
Ripple Speed (in rad/s) = Ripple Speed (in Hz) x 27 (12)
. . D . 2
Ripple Speed (1n rad/s) = Ripple Speed (m rpm) X g0 (13)

Hr, N ZRRERSOEE. ¥ILEFCN OBS_SPEED.

2. #F KMC_SCALE [HJ#fiK{H 00b. ¥ KMC % B AR AIHEmHIME , B 255.

3. WZHK 7-16 , # W_SCALE ¥ & i KLU HE KT OBS_SPEED fH. %40 , w4 OBS_SPEED K
6000 rad/s , M W_SCALE % &~ 01b , Mifiscif KiESZ 8160 rad/s.

4. @il SPEED #eLh W_SCALE , ¥ SPEED %47 #% b ISU il B #54#h rad/s. B0 , Wik SPEED #:40h
0x04 H W_SCALE &% E ) 10b ( X T 64rad/s ) , WEUE#EE (UL rad/s AL ) = 4*64 = 256rad/s. it
5 #: N EST_SPEED.

5. 4% EST_SPEED 1T OBS_SPEED , N[ KMC_SCALE ##n—1f.

6. HEELI¥ 4-5, HF EST_SPEED & OBS_SPEED.

7. ¥ KMC_SCALE & N2 M. Bilin , tnieE - —5 368 11b , K KMC_SCALE & ) 10b, X2
KMC_SCALE Ky H .
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o )

A

Measure OBS_SPEED
in rad/s

A

Set
KMC_SCALE = 00b
KMC = 255

A

Set W_SCALE to
appropriate value

. EST_SPEED =
SPEED*W_SCALE

Increment EST_SPEED <
KMC_SCALE OBS_SPEED
EST_SPEED < Set KMC_SCALE to
OBS_SPEED its previous value
Yes | Find KMC via
| Binary Search

)

& 9-3. KMC_SCALE L2

9.2.3.1.2.2.1.2 KMC B/t
1. IGUE EST_SPEED < OBS_SPEED H KMC HJ{E N 255. i FRAEalL | i EHE AL .
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2. {&¥ START =1 H END = 255,

¥ KMC %5 START , JEM KMC_SCALE RS FERPER 1 13RI LA rad/s A7) OBS_SPEED fH.

4. U EST_SPEED #£# 7-16 1) OBS_SPEED + W_SCALE {iyuE N , i#5 LA 330 5% KMC
. @, % W_SCALE = 10b ( X T 64rad/s ) . OBS_SPEED = 6000rad/s H EST_SPEED =
5952rad/s % 6016rad/s , = 1R TE .

5. &% MID = (START+END)/2 , DU To N A3 il 4 5

6. WREH L EST _SPEED & T OBS_SPEED , NI¥f KMC & N MID. Wi 7Et P EST _SPEED
kT OBS_SPEED , JII:f KMC_SCALE i&yk—4r , 285 B2 b fl R A2 T LA T KMC 1.

7. % EST_SPEED 7T OBS_SPEED , /% # START = MID. #ft EST_SPEED fi- OBS_SPEED , | &
#r END = MID.

8. HELI 47, HF EST SPEED 7% 7-16 H1[f) OBS_SPEED + W_SCALE {HHE N . idst KMC [HI1H.

w
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END

Set KMC = START

EST_SPEED <>
OBS_SPEED *
W_SCALE

MID = (START+END)/

Set END = MID

2

EST_SPEED <
OBS_SPEED

Decrement
KMC_SCALE

Set KMC = MID

EST_SPEED <>
OBS_SPEED #*
W_SCALE

o)

EST_SPEED <
OBS_SPEED

Set START = MID

& 9-4. FI T2 KMC [\ =il R e
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&1

1. TELURIBO T LB TR
a. £ KMC_SCALE Atk fEf 598 4 2 J5 , EST_SPEED /& T OBS_SPEED ( KMC_SCALE =
00b ; KMC =255) , &%
b. 7E&FXT KMC 1) 8t R 77k 0 0% 3 2 )5 , EST_SPEED fikT OBS_SPEED
( KMC_SCALE =11b , KMC=0) .
2. fA{EZ 4 KMC A1 KMC_SCALE. Wi EA & m i o2 | Wik#iz4 .

9.2.3.1.2.2.2 7% 2 : EfHHHIFF

IR T4 KMC 1 KMC_SCALE 5405 HE o jopie FHEHILLHIE T © popie 5 KMC_SCALE BIELL , {H
5 KMC iR e Y kg 2 AR AL, TR

KMC_SCALE
Oripple = Kd=—1me (14)

i Fhr “def” FRELIME |, AT LG H KMC fil KMC_SCALE [ERNE AU

KMC_SCALE jof
Wdef = Kd RMCger (13)

fEH ™R “tuned” , FIFERTLAASH KMC A1 KMC_SCALE i E AW T -

KMC_SCALEned
Wtuned = Kde—RMCrog (16)

B BRI AR, BBV H kg 208

wiyned _ KMC_SCALEgyned x KMCqef (17)
wdef KMCiuned KMC_SCALEjef

LERF, ERIDLR N

1. KMC_SCALEyes = 11b (24 x 23) J& 27 {7 25 Mt o KMC_SCALE 2R IME -

2. KMCyes = 163 s A 7o Wi 1 KMC [FERIME

3. Otuned RLBCHEERILIME , UL radls AL, A IRERBUXEMEE |, 20 KMC_SCALE W77 1 128

%A1,

BORH o e , HHRIE KMC_SCALE WL /572 1 H2D 3R 3 #%k#— > W_SCALE fH. # Fk , il SPEED 5
W_SCALE #7e , 8 KMC_SCALEes A1 KMCyet R3] SPEED 2547 #% b I S0 G #5 45h rad/s. fltn
U5 SPEED %04 0x04 H. W_SCALE ¥ & 10b ( Xf T 64rad/s ) , WISUGEEE ( UL rad/s NHAL ) = 4*64
= 256rad/s.

RN IR TUAME F3E4T A 4L, A5 3] KMC_SCALEneq f1 KMCiyneg 2 EE , 3% £ — A 8. MU AT FHAE Hik i
KMC_SCALEned , 18 KMCyuneq TEFRHITEREI P (0 2 255 ) B REAFEE. TrEREIMT.

9.2.3.1.2.2.2.1 T4

ZE—NTAER , B ©yneg= 500rad/s. [HLt ,

* W_SCALE % 00b (16rad/s) , [K>&4 500 <4080 , W_SCALE R K(EIE T 7-16.
» ¥ SPEED = 0x30. At , o 4=48*16=768rad/s.

o BIXUEARNTFER AT, ATLAIEE

500 KMC—SCALEtunedX 163

200 18
768 KMCruned 24 % 213 (18)
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© AR

KMC_SCALEgned
KMCtuned

o P RiE ¥ KMC_SCALEneq , 1 KMCiyneq TEFRFINE (0 2 255 ) WEA AR . FREH T
HIEHE

785.276 = (19)

% 9-4. KMC_SCALE =5

KMC_7sac5A2|;§tuned / KMCyuned
fr KMC_SCALEqneq 1 : . B
une () (&TAE )
00b 24 x 28 7.82 8 E%ﬁﬁ'ﬂﬁﬁﬁﬁ
11b 24 x 213 250.36 250 gé’i%&ﬁ » PSR
9.2.4 HIHLHE

s FE B4 LML Fl R B T 3 DL RO B0 s (RN 75 1) RPML. FLUTR R, 5 Il LI DL e e A bl TR0 8 A4 R0 )
PWM (525 LU T T 2h 3R FET. 5 e ) e B g e i s e L Se 2 1) LI AR A 36

9.2.5 HFLHER

HINLAEARIE . B0 5 B A1 TR AT T 2B i KR . FEHLE S IR R H AT I ORI IR . DRV8215 Hify
HLE A TR PR B BR BT 2E K it . b4t , DRV8215 HYERHE kst vl F Il i A2 5 sl I T s PWM 25 LR
BRAIVEI . B, Tl o rT i i S it A R PR R L -

9.3 HFEMKREW

9.3.1 RAEHE

Bt A IE I R AR A R A R LIS RGBT — R ER R . (HEZHREREERER AN, (Hik
RAE T IX S 3G I A M B R

Jrits R AR ROR T 2 R, 4

HUHL AR S8 FT 5 19 e e FEL A

FELYR 14 F 2 AT P UL E )

FELEMT LB AR 498 2 (] 0 2 A L R

LIS NN
FEFIRI LSRR (BRI ER. TTRIER. PRl )
HUL B0 T i

LS LX) 2R 48 2 1] ) A PR ) 1 FL A B T AR AL R . R R R B AR, RGN AL
HL IS AR R A I K B L A SR B A . A R KRR E LR R CRFFARE | JF HRT DAPRGE $ 44
N

Hr Rl H o M BUE |, BFREHT RGEHMBORTE K/NEH I RE R R,

ok
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Parasitic Wire

Inductance
Power Supply * Motor Drive System

BAAR VBB

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

& 9-5. Hr shET FL IR AN FE L IKE) R GUR BB B

KB A A E H T N e T LA E S, DA AE B LIa) e YA 3 e BN R s T .
9.4 fiJ5
9.4.1 fiJR{EEg

Hi T DRV8215 T4k T RERS KA K I D)2 MOSFET |, BAlitk | SIRF 5 VE B A JR Btk A AR e i E . N e
7 — L A R .

VM £ GND 55 A de VR I ESR Mg A 2. WU ] XBR A1 X7R SRR A 45

VM LR LA 3 B B AR R AT RESE I AR A A B, DU AT R IR HLJRK

VM HLJERA A T DO B R A R e R F A Ay (HAB RS AT RESEID SRR | DLSE KPR EE s (] B
VM. OUT1. OUT2 il GND /A&#A& M HIEEAmENT , SR)5 BB % [ IR e s it 0 TR el ek | Wifl
MIEEBAL (WRA1T) -

O3 T FAGE R A P ECRUR S B PCB TR ST i ATy B Rt P il (i ) b, D3RG Fc ) PCB
CHRPRRIE AR At TN TG B AR T S

SR AT RES AE 2 B HCRR S AR P i AR, DABA PR IRAT R AT B ICR «

Copyright © 2024 Texas Instruments Incorporated TR 15 75

E. w

Product Folder Links: DRV8215
English Data Sheet: SLVSHO5


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/drv8215?qgpn=drv8215
https://www.ti.com.cn/cn/lit/pdf/ZHCSVS7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVS7&partnum=DRV8215
https://www.ti.com.cn/product/cn/drv8215?qgpn=drv8215
https://www.ti.com/lit/pdf/SLVSHO5

13 TEXAS

DRV8215 INSTRUMENTS
ZHCSVS7 - APRIL 2024 www.ti.com.cn
10 B AR

TR Z PR TR FHAIH TIPSR A AR RTF R R vy 00 TR AEAE

10.1 BB B HE A

ZRWCOEERNER |, 75 PHE ti.com ERIEE S OCIFIe . mity @y #EATEM , RV ATRE A G £ B 5 g
o AXRELPHEAMGEE , WEEEM DB SO P S BT il .

10.2 ST FERIE

TIE2E™ HOCsCfFivta e TR EE S 500, W EEN L ZARARE ., Gl SR @E ik . #%
U 2 e Y B L, SRAS T B DR BT B

BRI AR BN TR ISR SRt XIS EIF AR TI EARRE |, IF BA s Bk TI A i§ S
T IAE T 2K

10.3 Bitp
PowerPAD™ is a trademark of Texas Instruments.
TI E2E™ is a trademark of Texas Instruments.

A T kR N E TS Z 7= .
10.4 B H M BREL
HHEIOE (ESD) SARFRXANER L . AR (TI) EEUCE IS 4 TS 1S M Ak B AT B B o 1 5B S0 5F TE A P b B
A RIS | T SR B
A\ ESD Mt /NG SEUMNATERS RS | KBNS PE b . R OB L T RS T 2 5 2 BRSO R AR AN 5
Y AR T R 2 B B R B R AR HO MU AR5

10.5 RiER
Tl R FARER IR T AR BT R AIE L

11 BT Pi i
VE o DART AR A O TURD T RS 5 24 AR A ) TR S ]
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
DRV8215RTER ACTIVE WQFN RTE 16 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 8215

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

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

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
DRV8215RTER WQFN RTE 16 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
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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)
DRV8215RTER WQFN RTE 16 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RTE 16 WQFN - 0.8 mm max height

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

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

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

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

SIDE WALL
METAL THICKNESS
DIM A
OPTION1 | OPTION 2

I 0.1 0.2

0.8 MAX
LAL* = e
0.05
0.00

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

—EXPOSED
THERMAL PAD

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

4219117/B 04/2022

NOTES:

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

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

] E—

i1
CO g

16X (0.24) T O ! O

e e -—t—- ¢ @9
_ (0.58)
=1 (1) e
12X (0.5) [ /O | ' _
s | (1
%L 1 —
| |
e ‘ G B LB
VIA | _ J_ — -
L) | ‘
5 ! '8 |
(RO.05) 0.58) TYP 4——4
ALL PAD CORNERS | (058) ‘
o pg—
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
Pgin SOLDER MASK
METAL | fOPENING
| I
| |
EXPOSED— ||
EXPOSED T __SOLDER MASK METAL | /NMETAL UNDER
OPENING N SOLDER MASK
NON SD%II_ZIIDI\IIESDMASK SOLDER MASK
DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4219117/B 04/2022

NOTES: (continued)

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

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

on this view. It is recommended that vias under paste be filled, plugged or tented.

{
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EXAMPLE STENCIL DESIGN
RTEOO16C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(1.55)
16 13

BRNR XS T

s g Lo
|

METAL/ ‘
ALL AROUND ‘ _ «.7 ] e I 1
| |
|

(R0.05) TYP

|
L \
'd T A
- ‘ - 12
() ‘ ()
16X (0.24) | - ‘
@ /1\17 @ SYMM
- (\}%———4*—— —-—¢ @9
f - I
12X (0.5) | Y ‘ Y !
| ‘.
% ) s
|

L

|
- (2.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4219117/B 04/2022

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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