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%) | le] 15
o 3 10 Z,
o < 5
-5
-20 40 -20 O 20 40 60 80 100 120 140 160
15 2 25 3 35 4 4.5 5 55 Junction Temperature (°C)
VCC Supply Voltage (V) A. Vyy=5V
A, Vyy=5V [ 7-4. R —7EF (lvceq) LEATRE (T)) DB
@ 7-3. A U _7%5ﬁ (IVCCQ) t%ﬂg%E (chc) t‘D {%
516
2.5 2.25
I 2
fE, 2 fe, 1.75
5 15 5 15—
3 / 3 125 [ ——
R S q[— wwm=0V
© © — Vyn =165V
; / <_; 0.75| — Wy =33V
g 0 —r=a0c| B os| - ymIgy
VM
% — L=2rc % 025 vm=11v
= 0 — T,=85C = -
— T,=125°C 0
— T,=150°C —
-0.5 -0.25
2 4 6 8 10 12 -40  -20 0 20 40 60 80 100 120 140 160
VM Supply Voltage (V) Junction Temperature (°C)
A. VVCC =3.3V A. VVCC =3.3V
B 7-5. 7V T« B (lym) EEBREBE (Vyw) OB B 7-6. 707« TEBR (lvw) LIZATEREE (T)) LD
% %
2.25 2.4
— T,=-40°C
. 2|—T,=27C / _ 22 i
< — T,=85C ///' T 2 R R —
= 1.75| — 1,=125°C = 18
c R = ° c
:l_’ 15 T,=150°C S 16
3 >
O 1.25 O 14 — Vycc =165V
02) ' 02') 1.2 — VVCC =33V
g 1 g — V\/CC =42V
> N — Wycc =55V
2 075 S 08
@ /’ @ 06
o 05 o
g / £ o4
0.25 0.2
0 0
1.5 2 25 3 3.5 4 4.5 5 5.5 40 -20 O 20 40 60 80 100 120 140 160
VCC Supply Voltage (V) Junction Temperature (°C)
A. VVM =5V A. VVM =5V
7-1. 707 4« 78R (lvcc) LBFEEBIE (Vvee) ED B 7-8. TV T 4 7B (lvee) LERTRE (T)) &D
21 E Baf%
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1600
L L
1400 I— ‘
—_— V\/M =0V
1200 | — VVM =165V
— VVM =33V
__ 1000 | — Vym =5V
£ goo| Vw8V
% — VVM =11V
o 600
= o
=
400
200
p—
0
-200
-40 -20 0 20 60 80 100 120 140 160

A. Vycc < 0.35V

Junction Temperature (°C)

B 7-9. VCC 7 Low D & ED VM BHEEH (lvma_uv)
LESERE (T)) &ORR

1050
— Ty=-40°C
— Ty=27°C
950 — T,=85C
— T;=125°C
850 — T,=150°C
g
= 750
(2]
2 S~
& 650
S —_—
550
\\
450
350
15 2 25 3 35 4 45 5 55

A Vym=Vyce

Supply Voltage, Vym = Vyee (V)

B 7-11. N1 YA K Rogion) & BREE & DBIF

1050

950

850

750

— T,=-40°C
— T,=27°C
— T,=85°C
— T,=125°C
— T,=150°C

[

650

Rbs(on)_Ls (MQ)

550

450

350
1.5 2

A Vym=VWee

25

3

3.5

4

4.5 5 5.5

Supply Voltage, Vym = Vycc (V)

7-13. I:I—'U"f F RDS(on) tgﬁgEto)%

55 7
_VVM=0V
50 — VWym =165V I
45 — vy =33V I
40— Yw=5V
_VVM=8V
2 B[— =11V
£ 30
> [
DI 25 I
g
8 20 I
>
= 15 /
10 4
5 ,/
0 A
5
40 20 0 20 40 60 80 100 120 140 160

A. Vyce < 0.35vV

Junction Temperature (°C)

B 7-10. VCC A% Low M & =D VCC EBREi
(lvcca_uv) EESERRE (T,) EDBER

750
700
650 /
2 600 /'
£ >4
(%) /
:\. 550 g
o
S — Vyny =0V
@
e 500 — Vym =1.65V
—_— VVM =33V
450 // — Vymu=42V
— VVM =6V
400 — Vym=8V
—_— V\/M =11V
350
40 20 O 20 40 60 80 100 120 140 160

A. VVCC =3.3V

Junction Temperature (°C)

712. N\ ¥4 K Rogon) LIESTBRE (T)) O
3

800
750 4
4
700 /
g 650 |
[}
- 600
£ — V=0V
@ 4 VM
D? 550 / — Vyn =165V
/ — VVM =33V
500 =z — Vym =42V
// — Vym=6V
450 , —_— VVM =8V
/ — Vym=11V
400
40 20 0 20 40 60 80 100 120 140 160

A. VVCC =3.3V

Junction Temperature (°C)

B 7-14. O—H 1 K Rpg(on) LIESERRE (T,) £LDES

%
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250

200

|
|
|
|
A\

z z

= -20 et

2 \ — Ty=-40°C g

D -25 \ — Ty=27°C 5

3 30 \ — T,=85C 3 100

~—~—— — T,=125°C —_— T, = -40°C
-35 — T;=150°C T,=27°C
40 50 — T,=85°C
45 — Ty=125°C
o N . — T,=150°C
0 2 4 6 8 10 12 0 2 4 6 8 10 12
VM Supply Voltage (V) VM Supply Voltage (V)
A. VVCC = 33V A. VVCC = 33V

B 7-15. OUTx 78 GND IS T3 EED, [E7-16.0UTx 8 VM [CEHREN TS EED, OUTxX
OUTx AD Hi-Z U —2 & (lout) £BIREBE (Vvm) D Hi-Z U —2 &85 (lout) £ BIRBE (Vvm) &EDES
EDR®k 153

7.7 DRL Xy — DEERSY

550 600

500 550
< 450 l/ < 500
= 400 / = 450 — Vym =1.65V
£ / S 400 — Vym =33V
£ 350 £ — Vyw =5V
= / 3 350 VM
O 300 g_ — Vyy =8V
s 2 300 — Vym=11V
o 250 @
) / % 250
> 200 > 500
= / =
5 150 - S 150
a — T,=-40°C 1]
g 100 — T,=27°C g 100
s —pes| F e

g =125°
0 — Ty=150°C 0
-50 -50
0 1 2 3 4 5 6 7 8 9 10 11 12 -40 -20 0 20 40 60 80 100 120 140 160
VM Supply Voltage (V) Junction Temperature (°C)
B 7-17. AU — T &R (lyma) EBEEBE (Vyy) £0B8 B 7-18. U — &I (lyma) LESENRE (T)) LDE
% %
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2.6 3.9
— VVM =165V
. 24 . — Vym =33V
< 22 < 33 — VWym=5V
~ 2 / ~ — V\/M =8V
g I — Vym=11V
o L 27
s 18 / s
S 16 o
2 / 2 21
2 1.4 / 2
> 1.2 2 15
Q. a .
s / / — Ty=40C| 3
< / — Ty=27°C 2
208 — T,=85°C =09
— T,=125°C
06 — T,=150°C
0.4 0.3
1 2 3 4 5 6 7 8 9 10 1 40 -20 0 20 40 60 80 100 120 140 160
VM Supply Voltage (V) Junction Temperature (°C)
—_ o — it AN H
7419. 70 F 4 7B () EBEBEBE (V) &0 B 7-20. 77« T&ii (lyw) LEEHRE (T)) &O
B Baf%
750
— Ty=-40°C
700 — Ty=27°C
— T;=85°C
650 — T,=125°C
_ — T;=150°C
g 600 ——
» —
I, 550
s —
2 500
24
450
\
400
T —
350

1.5 2 25 3 35 4 45 5 55
VM Supply Voltage (V)

B 7-21. N Y4 K Rogon) LEFRBELDBIR B 7-22. N1 YA E Rpg(on) LIESERREE (T)) &L DBE
%

800 650
— T,=-40°C
750 — Ty=27°C 625 /
— T,=85°C 600 A =
700 — T,=125°C 575 -
= 650 — TJ =150°C - /
G ~ S 550 - g
£ S
Z 600 [ = 525 A7
3 3 // /,
5550 % 500 7
@? @ | /
& 500 & 475 —/ — Vym=165V
B 450 / _ppmm— — Vym =33V
450 /// — Vym=42V
425 | — Vym=6V
—_
400 400 — Vym =8V
— VVM =11V
350 375
1.5 2 25 3 3.5 4 4.5 5 5.5 -40 -20 0 20 40 60 80 100 120 140 160
VM Supply Voltage (V) Junction Temperature (°C)
B 7-23. A—Y 4 K Rpgon) LBFEBELDOMFE B 7-24. O—Y A F Rpson) LEGEEE (T,) OB
%
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8 Ff4HsiEA
8.1 =

DRV8210 |Z#HA H 7V« KA /3T, PWM (IN1/IN2) A% —7 A A (DRL 3L DSG /v —), PH/EN
(DSG D&, FlFN—TT VP Ao X —T 2 AR (DSG DFI) EVHIEEDHNE A 2 —T 2 A AETRINTEET, 7V
VNEROEFEEAMITE A BI T 5720 ZOT ANARZF T v —V R T X 2l —HEE DA T U NS
NTWET, DSG 7y —I Tk, F—%— (VM) Luy7 (VCC) DEIFRAMAIL T8, VCC EIFRNLELT
WHIUE, B —OEJREEN OV I FLTH Rpgon) (CREREEITR, UVLO bR —sivEt A, FRRRE
fFEHBRY)—TF =L, AT 1~2ms OIET 7T 4 7 ICHEFFSINLDE HENIZIKIH & B ) DAY —7 - F—
RIZBATT 2720, T4E—T 0V | RY—=T B DRI w12 D GPIO #5030 7e CTT AT,

PWM A% —7 = A A[X, FEHED 2 72 (IN1/IN2) &—4 —ERE AL 2 —7 = A ATT, PHEN AL % —7 A ATlL, 2
VRa—Ih B HE S TOD 1 DD PWM VY —R721F 26 H L CORF M PWM #il#1217 %2 £7, PWM & PH/EN O
VH—T AR X, TTUNE DC B—H— ML EI L — D IO A UG ICEREN T E3, M Lo nN—77 Uy
Ve —RIZID FN—T TV U E I TEE T, N—T T VU T RV EIZ 2 SOA WAL L THIET
EINT VY VBRENDH57 D Rpgon) Ty N VAR EIEZR—F AR RIANNELTEMELET, BIDTTELLT, ~—
T VoY —RTIIEBD AN LW 22 E AV B T (IhaTIESIE ) EFFONET), 7V 7 Uy DERE O
1/4 D Rpgon) Ty NV AREIZZE—Y AR FIANREL TH—DOAREEE TEET,

AT I 77f/1/1\7)>§¥§$b717ﬁ:. PR RGERREN T A AR L E7, TR ieE 3, (KB LB ED Ik
(UVLO), & &E i fri#& (OCP), # v ¥ 7 (TSD) T,

828 ETOY Y
VM VM
Power { Power <‘
|| Gate ouT1 Y -Charge || Gate OouT!
Drive M‘:]—’ Pump Drive
[Looe | T (oo | 1
Core Logic o @ Core Logic W @
e H IN1 Vs {
IN1/EN c | || Gate ouT2 || Gate OouT2
s prve [ orve
[Overeiren ] y 2 P L
e [Grcervotage
e [Trema ]
Thermal %7—’_L‘ %7—’_|_‘
GNT GNDj
N , R w —_ T S _—
B 81.DSG /Sy =S TORBDA > —7x (2 E82.DRL/AYT=ITOPWM A7z 12
AU DNRYT >k
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8.3 HBESREA

8.3.1 SMF T EB &

HELEDAMT T R dn e, % 8-1 [TRLET,
& 8-1. HEDIMTITE R

BB e vy 2 HEIE 2
Cumi1 VM GND 0.1pF. {& ESR £F3Iv7-av 54 VM EH,
Cuma VM GND sar 104, VM EH,
0.1pF. {& ESR £F3v - avF o4 VM EH,
C vVCC GND e N
vee DSG /o7 —Y DAY T UMD M,

8.3.2 HI@E— K

DRV8210 (%, PH/IN1 &> EN/IN2 2 CTEFED I )7 & YR —h 5720 3 > OE—R&fiiz T\ £E1, MODE
BT, # 8-2 [T EolceY v LOW, 2Py 7 HIGH, Hi-Z DWW CiRiETHZE T, A Z—T oA A F
—RERINLET, MODE B RIRRER T v F L2 ob B{ERICEFE TEET,

DRL /R —2 DT U ME, PWM A2 X —7 A ZAD I A B R—RLET (32 8-3 25 ),
7% 8-2. DSG /U 7 > b MODE E > D#EE

MODE DiRf& HEE—F
PMODE = zvv27 LOW PWM
MODE = r¥»7 HIGH PH/EN

MODE = Hi-Z N=T TP

AL DC., T 2—T 4+ FAZAH 0% 135 100% DOFiFHD /L AT (PWM) EBIEE 2 OdeTEEd, 7
T4V TlIE, A< TH INX, PH/INT, 310N EN/IN2 B IR 7 L2 7 ARBL RS LT A T |
Hi-Z (27252 EDMRFESILE T (ME—DHISMINN—T T VoV« —R T, INX N7a—T 47725 OUTx =L T7),

LFo®vryarid, &HMEE—FOEBREXREZRFLET, £/-. DRV8210 TiZ . N—7 7 VoD AP AR
MOSFET Lu—# 1K MOSFET OEJ0# 2 Bz HEIIC T Y REA LB ERINET, L FO®Z> a0 THAT5 H
TV ORFIRRED MR LA A X 8-3 (TRLET,
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VM VM
B L7
1 1 ; Il
] \
/'7+4/ \‘**\ e \‘+7‘\
. 3 ! e
— +‘ o = # L
& ial & gl L
| T — L @Forward drive J — T gy - @ Reverse drive
I
- 1 @ Slow decay (brake) *— * @ Slow decay (brake)
N — — =L e - +——-—=7
[ @ High-Z (coast) ! @ High-Z (coast)
OUTI—D—Wﬁ—HDUTZ ouT "}—%W—“OUTZ
e @t @
o @ e e @
J o | — | i L
4 il L < i L
}_A + ‘*H *_*v 4 AH
H T T |
I
N 77%//1 \\\A,ﬁ L
| i I !
Loy v I
Forward Reverse

B 8-3.H 7V v PDiRAE

8.3.2.1 PWM #/#E— F (DSG : MODE =0 /»2> DRL)

PWM A% —7 =42 (IN1/IN2) 1%, % 8-3 DEFEFKIZILSNT OUTX EUEHIHILE7, DSG /Xvrr—Y D
A, MODE t'> &y Low IZRETHE PWM E—R38RENE S, 2— AN HI-Z JRAEIX, HEHRY—7 - F—K
ELTHHSREL T, 7 A AL tgLgep 7212 — AR [ HI-Z WRIEICHERFES L2 T BENITIKIE R B IR —7 & —
RIZBATLET (HEIRY—7), PWM E—RX, DRL X7 — U CEH CELME— DAL H—T 2 A A E—RTT,

% 8-3. PWM Il E— R&LHBRVU—T

IN1 IN2 OUT1 ouT2 9B
. . 22—k (H 7Vv¥ Hi-Z) /
Hi-Z Hi-Z
0 0 ! ' (T 1D HBIRY —F - E—R
0 1 L H W71 (OUT2 — OUT)
1 0 H L JEiF 16 (OUT1 — OUT2)
1 1 L L To—% (A PR

8.3.2.2 PH/EN #/#1E€— F (DSG: MODE = 1)

A ARFIZ PMODE B> 23uyy” High D6 ZOT SAZTIEIAR A F—7 v | (PHIEN) —R2NERSN
F9°, PHIEN E—RTiZ. H 7V VDA X —T 2 A ADBRE L FRFA T EHETEET, PHEN ©—ROEHEFR
Z F 8-4 \TRLET, EN U Low (27258, TARAL AT T L —F - —RICBITLET, Zhicky, 2o he—F13 EN
EUAZH D PWM V=R —# - U7 = Z V2L D GPIO B2 PH B2 L CHmZHI#EL £, 72
720, EN BV tgeep VB EL Low IZMERFSND &, T A RITIRIEE E N AV — 7~ —RIIBITL, T 1k
—TNENFET,

£ 8-4. PH/EN #lfI€E— K

EN PH ouT1 ouT2 FnEA
e i |tsees DL TL—F (m— A NIEHEE),
0 X L — Hi-Z L — Hi-Z Z D EBA)—F F—F (H 7V Hi-2)
1 0 L H W71 (OUT2 — OUT)
1 1 H L JIEJ51E) (OUT1 — OUT2)
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8.3.23 N—=27 v Z##IE— F (DSG: MODE = Hi-2)

MODE b3 7u—7 127 (Hi-Z) D%6E 13— 7 VoVt —R 2@ IRLET, ZOEF—RTIX, HH—77 Uy
THEREERELC AT ANGEREE (71 —%) OFR—k, 2 SOML L= AR OBRE), F= 1380 D05
BICED E— AR T RERENEFEBETEET, M N—T7 7 VoV —ROBEIEE %, £ 8-5 T RLET,
MODE v %~ A7narba—70 GPIO B NZHE R T 1UX, v~ f7aarha—7705 GPIO B2 A JJELTRET HT
LIZEY HIi-Z JREEAFEBLI & E 9, ~N—T77 Vv« E—RTiX, MODE, IN1, IN2 E> %21y Low (2T HZET, 7
NARZ A —T + B —RIZBITT&ET, MODE B> %l 9% GPIO (X, u¥v7 Low (ZFE L7-H &L CH#RK
THMENRHVET, £721%, VCC B GPIO HENEZMIEL , — ORI TT A RER)—7IRIEICATT 57
DI TEET, FEMICONWTIE, BZ7ar 8.4.2 25U TLIESN,

R85 N—7TVyHEE—R

VCC MODE IN1 IN2 ouT1 ouT2 ]
ov X X X Hi-Z Hiz | RS2

H7 VoY Tt —7 1/

1.65~5.5V 0 0 0 Hi-Z Hi-Z (EYYEE o HEjRY —
N

1.65~5.5V Hi-z 0 X L X OUT1 u—H AR A

1.65~5.5V Hi-Z 1 X H X OUTA NAHAR-F

1.65~5.5V Hi-z X 0 X L OUT2 u—H AR A

1.65~5.5V Hi-Z X 1 X H OUT2 "AHYARF>
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8.3.3 (REEK%

DRV8210 I, IR, HMBET, 7/ A RBEA USRI RSN T ET
8.3.3.1 ERDEZ/ZZEZIEH; L (UVLO)

EIREE DMK EERRBENEN (EALyaVREEE FESE H 7y O3 _TH MOSFET 237 4 E—7 W70 E
T ZORWTIE, Fr—V R T BLOT AR aVwrb T 42— M0 ET, 5HIEIR (DSG SvF—T 0
H) D DENEMIETHEE, VCC BV OEED VUVLOVCC SMB TFRDAL Y a/VRE FElHE | UVLO AR SivE
o ZAUTED VM EJRIT OV TR T T&EEd, R (DRL Ny — /@Jf) TEETDEXICIE, VM BV DOE
2 VuvLo, VM SEH AV AL vV RE FEIDE UVLO AR SIVET, EIREED Vyyo b ERD ALy a/L
RNz BRSe BEEERHSNET, 7 /3208 UVLO 21T T 5544 jﬁ 8 6 lTRLET,

2 8-6. UVLO DIEZMH

2R —TDNYT VR Vvm Vvee TRAADIRE
oV 5 V <1.65V UVLO
DSe \ VM_MAX :
OV 755 Vym_max >1.65V T
<1.65V N/A UVLO
DRL \
1.65V 16 VVM_MAX N/A @’?ﬁ"@ﬁz

8.3.3.2 OUTx iB& 7 RZ (OCP)

% MOSFET o7 F /@il FRIEIE LD | 1A RIS T A RO — 7 )& A fl R CxEd, &
TR, BMEF 7V T BRERM tocp LVRWEERIZH - T, BEBERAL v a/l R lgep & EEIDE H 7y 04X
TO MOSFET 35 42 —7 M0 E T, tretry OFGHETE . PHINT B2 b EN/IN2 B2 OREIZR LT MOSFET 73
AR NVSNET, WEICIRENELZHEL TORWIGE 2O A7V E0IRLET, FEIHL TWDIGE | B O
T A ZENEE B ET,

N=T TV U HIHIE—RTiX, OCP OEMENS DL ET, BERA MRS hs e, kT o —77 Vv
DBINT 4 B—=T MRV ET, O —FHFON—T7 7V TR FMIELRGE L T, 2k, KT AR T AR Z
BNCEREN T DERZ, TAN AR RERNCE B CEET, W T DO N—T 7V TmERA NI HSAE, il
FFDON—=T TV INT =T NR0FET, W DON—T7T7 Vo, RICRERY N A 2 A ~Z2 AL F1, OUT1
W EFA RSB RONITRETDE tretry P EOHNITT 17— 77V 2720 FET, OUT (TR IEA N MSF
LT tReTRY DV T DAIIZ, OUT2 IZIEEEA S IRRELTZGA . WO OUTX BV, tretry FEFDO2K
\ZbizoT ?“4?—7“»%?&&:%%@%&%

8.3.3.3 AL RZE (TSD)

ZADIRSEPIBEBFAED Trgp 22 HEH TV OF_TD MOSFET N T 4 2—7 /W20 E3, mEIREEN
ﬁfHIéJL &/I)@{ml}_hﬁ) TTSD P EVIAN %F@ék 1# %%ﬁ{/ﬁ%ﬁgﬁbiﬁ‘

8.3.4 B #EiEH
834102y LANIAT

Yy 7L~V AJJEY INTL IN2, PH/NT, EN/N2 O A% [ 8-4 [TRLET,

100 kQ

84Oy URIVAN

8.3.4.2 FZALNNAT
FAL L AJE L TdhDH MODE O A Jj#iE% X 8-5 IZ/RLET,
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Vvce

75kQ [
—’_

— .

130 kQ
—p—

8-5. MODE D kS5 A LNIVAH

8.4 TINA ADEETE— R
DRV8210 (%, v AT LD AN BIOFHIIECTEEOE—RTEIELE7,
841740747 -E—R

ZOFE—RTIE H 7V Fr—V R WEB BRI N T 77 4 712720 KT SARTNDOTH AN &[T
F9, KEEESIOR)—T =T AV —RIIBITTDHE, THARIIT I T 47— REKTLET, BHEHRY
—TMNOT AT T T THEE, TINAREAF—T N T5H720121E, INX B> (DRL 237 — %7213 DSG /3w /7r—
T MODE =0 ®t&) £7/21% EN 72 (DSG 73y —3 T MODE = 1 O&X) % t wake PRI HIGH (2f#FF45
VENHVET, twake BB ROBTHET A RFTT=2—2T v 7L, INX B 21T EN B2 T PWM (E 5 2% T Hits
ZENTEALINNTRVET,

Vyee < Vym P&, DRV8210 1% VCC B> TidZed VM BV b T 75 4 7 B2 T £, ZOBEESRM: T,
lyce (FEHE 500nA Kiifi T7 (X 7-5 BELUK 7-7 25 ),

842 EHBEHRY—F - E—K

DRV8210 IHMEKIHEHE ) DAY —F + & —REH R —RLTND7eD | RIANRNNT 7747 ThneE VM B VCC 7
OOHE B R LR TEET, RIEEEHORA)—7 - F—FNIBITT DL HEHRAY—TFL  VCC UM T 5771k
D2 ONRBHVET, BEIR)—T - E—RTIL, T A AT lyeeq & lvmg TESND /N ERZTHELET, DSG /Sv7
—2L DRL Ry —U0E, EB5L B A7 R—RLCWET, VCC A —7" - F—RTiL, T/ 1AL IVMQ_UV
VOHRTY RHBEENA) =7 B —NITBATTDHIEIC OV T, £ 8-7 THMHL THET,

£87.RAU—TF - E— ROFE

RYTUh AL OREE ouT1 ouT2 i
DRL INT=IN2=0 Hi-Z Hi-Z PWM Eid3n—T T VoD A F—T A AD BEIAR)—T: ZDIRHE
_ N, ) : WCBATT D8, MINET 4 e—T VENET, TAARIT VT 47 +E

MODE =0. IN1=1IN2 =0 Hi-2 HIZ | C toieep EUHERRSIUCS EIRE)T— RICBATLET

PH/EN A2 #—T7 2 A AD BENR)— 7 : ZOWREBICBITTHE, n—H
AR FET 2342720, i O NT L —F -5 —RIZBITLET,
MODE =1,EN=0 L — Hi-Z L—=Hi-Z | F AR tgLepp 72V ZORBEICHERFS LT D, KR E S E—F
IZBATLET, (KR BENE—RNIBITTHE, HOET 12— L&
nEd,

DSG VCC EFZR)—7 - LLTHER :VCC B GPIO BV bia7E
T&, TS AERA) =T RBICT BT DI TEET, GPIO B> %
Low (23 %&, T /31 A1F UVLO 2L T BT —RNIBAT
LEd, TAAREY=—2 T v 73 5I21%, GPIO ¥ % High (VCC >
VuviLo) I EL T2, MODE = 1 D412 EN = 1 IR ET 27,
MODE = Hi-Z F721% 1 DA 20T INx A% 1 1C8E [
P02 E9, VCC o ffi L CRY— 7 %475 FIEDFEMIZ O\ T
1%, BZvar 92223 #BRLTLIZEN,

VCC = 0V Hi-Z Hi-Z
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TRARE, ATTEURE 8-T ITRSIVTWDLUSNORIEIIEITTHE, 77747 - —RIZERLET, 7125 H
R —T = RNOT = —2 7 v 7T 5HI21E, PWM A MG 525 TS HIIC, INX B F721% EN B> % (MODE @
PREEITIST ) twake FOFE VIR High (27— 20 ERHVET,

TR A% VCC AV —TF + =Koy =—2r7 v 79 5121%, VCC B D ELEE VuvLo,vee JObE<T DR ERHY F
4, VCC BB E j:?ﬁﬁﬂi]ﬂézhtfﬁf INX B> DOWT I ETZILT % twake LV E VR0 High (2774
— 58, TAARIZRIIT =TT LET, T ATV a7 oY OFREERICEIDBIBE BRSO~ A2 D
GPIO v {i# 3572, GPIO & VCC B> DT iy VT a7 o ORI Z BT 24 ERHDET, =
DOFIBIRFTIOREFFOZEMIZ OV TR, B2 ay 9.2.2.2.3 22 RL TLIZE0,

HEBRZ R/ DRICIZ 272012, TRTOANE 2Ty 7 Low ITEREL . AV—T B —RIIC T LVE T P E
%ﬁhé%ﬁ%ﬁkﬁ%ﬁé_&%&“bi# MODE B, Hi-Z 72132y 7 Low ICRESIVTWAEEE . A—F «F—
RCITEMREEELEE A, 72720, MODE B3y v High L& AV—7 =R TE D OEREHELET,

843 7#)b - E—F

DRV8210 %, 7#4/V 0334T LT 4L b B—RIZBITLET, ZHICED, TSR AR IME#ESNE T, 74
IV B—RTOERT NSAZOEEL, BZ7 3y 8.3.3 IRTINTTHNIRETIREVES, HIRSM2w=d&, A
TINARIT ANV —RDLT VT 47 B —RICRVET, 7A/VRERM IGE . BIOEROMEZ & 8-8 II/RLE
KR

% 8-8. 74V FREDHEE

Tk Zft HZ7Yy¥ i
]
Iﬁ?&;h%g/gﬁﬁt VCC < VyyLovee PZH T30 VCC > Vyviovee PYLH EBY
LR
I%’?I%;,\%bgﬁyji VM < VUVLO,VM DB FA VM > VUVLO,VM DILE EAY
i i (OCP) lour > loce IRETRY
— 13 N vl
?I’SDV)} Sy hF T T,> Trsp Ty < Trsp - Thys
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LT o7 7V r—vaAFiid, T o ARRICE EN56 O TIERL, Tl TIEZOIEMMEE 37w etz
TRAEVZLE A, fll 2 O BB 2 - OBEEMEIC DN TR, BERROEETHMTL TV e72<Zeic
MFET, BERITIAF ORI RELHFEL T AN DL T, VAT AOKREZHERR T DM BERDHYET,

9.1 77V —< a3 Bl

DRV8210 (%, ™"—7 7V FERIT H 7V OB N B A LB T AR cEEd, — N7V
—TarflEL T, 7I9U4& DC =4 — YL /AR MEZETyT I — TIVF 2 —HRERHVET, KT /AR
1, LED, #EbitER 1, VL —R 8 SO — M8 A a2 lREi 552 LH T Ed, 20+ Ia Tk, DRV8210 @

T IV = a i E N OB LUET,
9.2 KX ET TV — 3y
9.21 ZJV 7V v CERE)

DRV8210 MIEHEH )22 T U r—aid, HMAET7 VTP FERIT H 7)o PRk L CHEA L, 773 44& DC £—#
—FFZ TN AL NDTyF I —E R (BF MBI W) CTHELET, ZEnD/ S — 00T
MZOWT, PWM A2 —T 2 A A TE—F—% BN T56]%X 9-1 & X 9-2 |/ RLET, PWM A ¥ —T A/ ATH
—aANDTyF I —EERE T D40% X 9-3 |TRLE T, PHEN AL 4 —7 2 A A TE—X—ZEE456]% X 9-4 (2

~LET,
Vee Vi
\
Controller 1 MJ uF
PWM NI DRV82xxDRL VM 1
2 15 —
PWM IN2 ouT1
3 14
r GND ouT2 @

B 9-1. DRL /Sy & —STH PWM A Y& —T A X
DE—Y—EBBH7 V45— 3>

4

v‘Cc
Cous N 0.4 4F s Voo Controller
L L v DRVBZIDSG o I
7

o [ =

0.1 uF

|
|
___[, outt | Thermal : MODE ——
Pad - =
4‘7 | |
Single- } } ouT2 | % | IN1 PWM
coil | [ L ]
! GND IN2 PWM
| ? i
relay ! } 1

B 9-3. PWM A28 —T 1A RDSYZ AL -5
yFYL—DFFUr— 3y

©

IS
a |o

9.2.1.1 R5IEH

—REYLE I F A TR BTN T A= % # 9-1 ITRLET,

Vi

0.1 uF Vi
Cou o cc

"
™ T |
- - f 8 Vee Controller
vy DRVB21XDSG  yco ,
|m———==
2 | 7
| 0.1 uF
ouTt | Thermal : MODE 1
3 Pad 6 — —
ourz ! @ J:| IN1 PWM
4 L 5
Inn GND IN2 PWM

B 9-2. DSG /Xy T —CTDPWM A 5 —T MR
DE—S—BHT7 TV T—ar

o 0.1 F Voo
"T T |
- - ; e Voo Controller
w DRVRZXDSG v
2 | | 7 01 uF
Ut g : MODE
3 Pad 6 e
out2 : @] e PWM
Z N [ S — — 5
I GND EN PWM

9-4.DSG /Sy T —IJTDPHEN A 85— x4
ADE—S—BBT TV -3

R 91. DATAREM

R TA—F W OB
=y — BRI Vi i
Yy EIREIE Vee 3.3V
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& 9-1. YR T ARFEM (continued)

BEFRTA—H 7222 fEDH
St skt — RMS i Iotor 300mA
s—4 UL — il lretay S0mA
9.2.1.2 HHGRFFIE
9.21.21 EBREE

ﬁtﬂiﬁf WMEILEIT, AR (B—F—, YL AR, VL —728) OFERIZE>TRRVES, 7T 41& DC =4 —0D;

&, BIREEIX RPM O B EEICHELY 5.2 £, BENLVETIUE, 23U — FET IZHMER TWS PWM 52—
4 PAZMIRCEET, 774 & DC =—4—%2 L0 EHRICPEI DI LN TEET, Fo, BERF WL, T—X
— YL AR, VL — BB ETRINDBIRDEALRL K&V ET,

92122 HlA & —T 4R

BIRL 7207 — D2t 3 5 PWM #liiA o 2 —T7 A 2% © 7 ay 8.3.21 1 RLET, 9-2 |ZTRT&9IT
MODE v % GND Ry MIE#EEHR T2 BEIO LET, 72720, 77V r—2a THO A X —T oA AIREN
A i MODE t>% GPIO B 285 LT, BifERIChD AL H—T oA R F T a2 RN TEET, HEIRY
—7HERRIZED ., DT 2 DO TE—X—LIHEB T —REMFAGHEETEET, ZIUTkD, AV—7 %
32720 DHID GPIO DAL ET, PWM A2 X —7 = A A% i LT- T — X —BREI O IE O 6% [ 9-5 &
9-6 (Z/RLET,

PWM Ao % —T 2 A R&FHL CTH—aA L OIL—%ERE 35K 06 % X 9-7 X 9-8 IIRLET, ZILHDXIZ
K9 I, Ub—iX FORWARD/REVERSE ikfE: . BRAKE/COAST JIRFED M CHEEI T& £ 9,

PH/EN #lIHl A2 % —7 = A% &V a2 8.3.2.2 ITRLET, MODE B> %~ A7uay ha—I0O &R J’ff;ﬁ“ék
PH/EN A2 #—7 2 A ANBIRENET, PHIEN E—RTix, EN BV DHBEZI VT HZLICED, —2 — B B
v Arnarta—7 PWM VxR —ZOEERLTIENTEET, PH AL, ZOA X —T = A A%AfH H LT:E—
HEREND J7 A 2 L F97, EN 28 tg gep VB RS LOW IZERFISND L, TS ATZA)—T B —RITBITLET,

9.21.23 (EHBEHIE

BB E A —F - —FOBEFIEICONWTE, B9 842 THHALTWET, RV —F E—RIIBITT 5L
X, T RXRTOANEZED YT Low IZREL T, VAT LDOE N ER/IMET A2 L2HESE L F4,

9.21.3 77— 3 2 HIER

A. F¥ 3L 1 =IN1 FrrN2=IN2 Frx/3=0UT1 A Frr1=IN1 FypL2=F—F% F¥3/L 3=0UT1
F ¥ FL 4 = 0UT2 —E
— — 7S v 4 = T2
B 9-5. Fa—74 - YL I 50% TOE—5—D T 4=0U
PWM BE&), INx & OUTx DEE 9-6. Fa—T4 - Y1)V 50% THDE—F—D
PWM BB&Eh, (EHELE—9—BR
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|
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imetas: Dms Troger [
A0
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A. Fxx 1= INT Fr R 2=IN2 F¥3/1 3 =Vour
FXHRNV4=Voyra F¥HNL6=UL— F¥xL7=VYl—- FxFN4=Voyr, Fx¥FN6=Yb— FyrpL7=UL—-
AA T aA/VEGT AA T aANVEGR
Bo-7. B—aA/IDSyFUL—ICkD PWMERE), [K9-8.B—aA/IDSvyFUL—ICLD PWM ERE,
EEEH~’'0 7 7 4 )L FORWARD — COAST — ER#) 7’07 7 A4 JL FORWARD — BRAKE —
REVERSE — COAST REVERSE — BRAKE

9.22 N—77 VU v JERH)

DRV8210 i%. MODE t'> %7 u—T 4 RBICT DL N—T T VoD T —RIZRIETEET, ZOEF—RTIE, TN
AAZADO W I —FARENINAT AR RIANRELTHEATEET, ZHIZEY, 1 DFEE 2 DOF—F—DHFMW
(—FHHDOIR), YL AR, NV T VL —RpEEFEOAMEEI TEET, TN AD OUT1 22— AR RT3,
OUT2 AP AR RTANREL TR 6% X 9-9 ITRLET, BiFOAFIT, AV AREE—PFAROELLENE
THERENTEXFET, X 9-10 £ 9-11 13- TXI1Z, INX B> & OUTX B 2 FNE N HWICEE 58, T34 A%, ¥
53D Rpgon) TH—DRAMZEIE) TEE T, ZAUTLD | IORSRERBEIFIHIS TEES, ZOWKRENESIN—T77
Vo« B—R ] EFENET,

N=T TP =R TiE, PWM 7 2—7 o« A7V DF T RN, =TT VoV NIZHAHMD FET ERT (X A4
—RFRT7V—RA— VERE BRI E L7720  IBIMNDOIES A A — RN IIARETT,

I Vicu
m |
Viou 0.1 uF
Ceu Limit ontroller
DRV821xDSG LI Com‘ro"er - ; N |D _R\LSEE(D_SE' - j Rm F o
VM BEEEEE vccjj'\/vv—o ; ouT1 | Thermal : MODE—S)( I K
ouT1 : Thermal 1 MODE X L 0.1 uF L ouT2 : PadJ:| INT - PWM
ourz ! Padé: i | PWM N Yoo ~7777 - IN2 —SJ
L 5 L
GND IN2 PWM = T
T " . o
) ) = B9-10. N\—7F YUy - E—R&, HABAILE
99.N=TTVyP - E—F%&, 2D0AFHAHD/N NIENAYA R - RSA/ELTER
A1PA RELTA—YAE - RSANELTER
s Vueu
. 0.1 uFL ‘
=N T 1 . s RLimit Controller
e L e e b
ouTt : Thermal | MODE (X T O-1wF
out2 :___Pa_d%: IN1 _:Jj PWM
Inn GND IN2
N L
Bo-M.N=TT7Uy> - E—R%E, HABEIHeEhAEQ—B A K - RSANELTER
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9.2.2.1 R51EH
9-9 | IR OB RN ML BL/ 2 RT A—H % 3 9-2 |[TRLET,
+z9-2. VAT LABREM
BT A—H (223 BB
AT EIREE Vi 6V
Yy 7 EIREE Vmcu 3.3V
B LT E loutt 100ms L:bf:o;( 100mA D3V
BRE T B louT2 600mA (RMS)
9.2.2.2 HH/GR5FIE

9.2.2.21 BREE

WO EREEIL, AMOERICL > TRRVET,

9.2222 HlHA >4 —T x4 R

DSG o — D=7 TV PHIIA v #—T = A ZIZHOWTIE, B7iar 8.3.2.3 IS TOET,
9.2.2.23 EHREHENF

VCC % 0V |27 5L, DRV8210 (/N —7 7V« E—RTRAI—RREICBITLE T, IKIEEE A —7 - E—FDi%
7B HIEIZOWTIE, BV ay 842 THAL CWET, A= B—RIZBITTHEXIT, VAT LDE 55
IMET DT80, TRTOATZTY YT Low IZRRETHIEaHEREL£9°, DRV8210 2#/—T7 7 VoY« E—RTy=—7
T 7 BHI21E, VCC % High (ZL72#% T INT £721% IN2 % twake LV R WEFE7Z High (2% &L TH5 Low (2R
T PWMEEZEELET, 20OV —27 v 7 FlE%E, X 9-19 £ 9-20 I RLET,

VCC B NUET Iy TV T ear T o i3dnn T, 14 9-9, 1 9-10, ¥ 9-11 1Z/R-$ X512, @ br—Fd GPIO v
& VCC v toiziffia a5 &%?’EHLiﬁ‘o ZOWEIIO BHIIL, GPIO B AT LT FhLE avT
PNHRETED GPIO B AAZHAVAT D& ZETT, 72720 BIEEIR lyee 2% VCC B ZHAVIAD AL | ZDHK
#i]ﬁ@]fcﬁk%é T DMERHVET, & 9-3 1 RLIMIT T’K#@Fﬂu*‘i@%ﬁ%%ﬁ%?bij— VOL ITeY > 7 Low
T? GPIO FEJE . Vou 13rY 7 High T? GPIO T, oL 1% GPIO 3y >/ TXA i KEM TT, avta—707
—2—NZiE, GPIO B> D Vg . Vou. loL WEESINTWDALERHNET,

& 9-3. GPIO E > OERFIFRER DORE B

et OB REE = Bl
GPIO v'r DRI B e/ OB, 22T

Veap 13 GPIO "7 High 75 Low (=810
brLEOIT UV OBETY, FHHEEHEMIL
LCU— AN —ADSMEEUE T BT, Veap Riimit 2 (Veap - Vou)/lov Riimit 2 (3.3V - 0.3V) / 24mA = 125Q
IFar b —JOEREFE Vmcu LEELWERGE
LET, BIEFNZOWTIE, X 9-12 5L T

IE&E,
T ASAAPREEFRBVED IEITBATLZ2N D,
VCC B> D E@F%Jr/\ A LTS, g Vo - (lvee * Rumit) = Vvee 2 1.65V 3.0V - (3.6mA x 125Q) = 2.55V 2 1.65V

BHZDOWTIE, K 9-13 ZZIRL TSI,
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Vicu =33V Vieu = 3.3V
| |
loL =24 mA -
DRV8210DSG T Controller DRV8210DSG | JVce =36 mA Controller
Yelo AN o vce : o
i RLimit + + RLimit +
Vcap = 3.3V VoL=03V Vcap = 2.55 V VoH=3.0V
I 01wk L _I 0.1 yF _ L

E9-12. HAh#NO /‘ya High 502 v % Low ICH] B 9-13. Vyce > Vum 0)&%’2 A< v 4 High AlIck
VEZ5LED GPIO i % GPIO &t

FRESNTZ GPIO BB/ NETEDIL A 7 A AEA) =T RBEIZT B0V KO DD HikE & Ed, &
WD FF L, B D GPIO ZFF)IC LT ‘%W@é@m&ﬁ#%ﬁa‘é*tfa‘ 2 #FH D L%, MODE = IN1 = IN2 o
ICREL, TS RZ HENR) — KRBT 52T, 2079121, MODE ZHilif4% GPIO ' BifER: I
F1E LT AY—THEICIZH /) Low &LT%EJZ?“Z)Z%#&’DV)E? 3 FHDOFEIL, K 9-14 (TR T I
VCC v’ EDRIZ GPIO IO N P AR R E T 52T,

{)E &

Vmeu = 3.3V

Controller
DRV821xDSG

VCC

o

—

9-14.GPIO IC NS VPRI EEHT S

OUTx BV b0 — 2 Eifi 2 fie/NRIZIN 2. 572012 (B2 Sy T VEREN O 7 7 ) r—3 a2 T), OUTx 25 GND [ZAfif

R L CLIZEW, AR O LT, OUTX 75 VM IZE i 285t 752G AIRE T2, AT 1 E—7 LSt

\Z OUTX ~Z DV — VBRI AETHIENHVET, AR H 7V R Tt S TV A5G4, TREIDY —
JEETIEIHVERE A,

9.223 77U o= 3 HIER

DToORIZ, ~N—T7 7 VP =R TONA AR BL RN —H A RERE O T OFlZ R TWET, X 9-15 LK 9-16
WA AR —FAROBRENZEHL TE—F—Z2 B 50 CTHREIT RO ZRLET, X 9-17 &[X 9-18 (2,
NAYARET—HAROERE 2 H L TV /AR EBREN T2 Ofil 2 RLET, X 9-19 [X] 9-20 & (2, OUTx %
AEFNCHEGE L T TN e =T TV P a R L, AT AR —Y AR OBREN A L T — —%BRE 45647~
F7,
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3;’\7*/1/ 1=1IN2 '9;’\7?\/1/ 2= VOUT2 ‘?‘ﬂ’*/]/ 4=F—H A.
9-15. \A YA R FET 2#ERALTFa—7+1 - ¥4 KE9-16. O—H A R FET AL TFa—71 + ¥4

DI 50% DN—=TTVyJ-E—RTE—S9—%E I 50% DN—T7TVyP-E—RTE—9—ZERE
S S

F¥rNL1=IN2 FyrriL2= VOUTZ FrH) 4= F—H

A FrxA1=INT F¥FL 2=Voyry F¥FLa=Vr/( A Frarr1=INt Frar2=Voyr Frald=rr /A
B 9-17. N1 ¥4 R FET ZEALT. N—77Yy E918. O—Y A RKFETZ2HERALT. N—T77VUy
C-E—-RTYVL/A RZERBHTS

J-E-RTYVL/A RERETS
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y - aiany -
i N |
(F\“'\w\ f
o o / Afns o, AN e B o ‘H/% W‘M“W ‘AH/W/’HMW"

F ¥ 1=1IN1,
IN2 (3:571)
F¥ L 8= F—H
—EE i

A

J-E—RTE—9—2BHTS

9.23Fa7J)baAl -

PWM A2 2 —T 2 A AL, T aT Laf DTy F UL —E B4 57-D

)

ﬁﬁwn Ims Trﬁ
Fx¥ RN 6= Vour
(OUT1/2 D 51))

Fyv1=IN1,
IN2 (3f:51)
F¥HL 8= F—H
— B

9-19. \ 1Y A K FET Z2ERAL TENN—-T7T Uy E9-20. O—Y 4 R FET Z#ERAL THAIIN—-TT Uy

FyrRL 2= Vvee F¥r 3= VOUT A Fy¥ R 5= Vvee

(OUT1/2 D3 51)

- E—RTE-4—2RHTS

U L —0DEEH)
WCHFEHTEET, FRKOHE, Zotria

ORI, R OFIE RLUET,

Vee
i |

eu
\

Controller
wi  DRVEZLOSG oo S T _| controtter t PWM [ DRVB21xDRL WM
ouTt : Thermal | MODE —7{0-1 WF PWM 21 e ouT1
our2 | PE‘"L INT Z = PWM ﬁ GND ouT2
= T
9-21. Fa7NaA )V - UL —DERE, DSG/Sv4 E9-22. 7a7J)baA)L - Y L—DERE). DRL /Sy
- -
9.2.3.1 R5EH+
FaT A )Y — T TV r—ar OEHOFE F 9-4 (TRLET,
=94 DRATLARMEN
BRELATGA—F &5 fEDBI
T—X—EIHETE Vu 6V
vy /IR EE Ve 3.3V
D louts- lout2 100ms &:zbf:o; 500mA ®/3v
9.2.3.2 FHGREFNE
9.2.3.21 EBRERE
U7 BB, ARTOEKIZL S TERRVET,
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9.23.22 %A 9 —T (4R

PWM A ¥ —T =2 A A%, T aT/baf - UL —DERENfEH c& £, ¥/ ar 8.3.2.1 2. PWM #lfl A ¥ —7 =
AR2ERLET, PWM Ao X —T A A5 F R LT a7 Aa L -V —ER#oRBREZ (I KE, K 9-23 K

9-24 |ZTRLETS,

. ———
110UT1
L —

relay

T

K 9-23. OUTxH 7V v CTEB#TS57a7J)LaA

WU L—nEERR

PWM Ao Z—T A ZAOEFERZ £ 9-5 (TRLET, ZOROFHIIT, ANEH)ORBIZE>TT 27 /vaA1-)
L —Z B 5 7 ik L T E S, Coill 28RBS bHLE (OUTT &EE2Y GND &%), OUT2 OFEJEIT VM (1Z72
VET, IL—DBZ—Zy7H VM 2D T, &Eiftld Coil2 ZiftivE A, Coil2 2AEEEi NS5 G b FREL T, Coill 1
VM IZEIRE LT, NATAR FET ORT (XA —RIZTV—HRA— /L X AF—RELTHERET D728 | I8N DINB S

I I
Sleep ! . ) ! Sleep ! . ) | Sleep
- 7mode'>f —Drive Coil1- D‘F =~ ~mode ~ " 7>\F —Drive Coil2- D‘F ~“mode ™
| |
| |
IN1 } }
" -
I I I I
| |
| |
IN2 | |
D T T
I I I I
| |
| | VM
Hi-Z | ! Hi-Z Hi-Z
VOUT1 1
| |
GND | |
| |
| |
| |
VM I I
I I
Hi-Z Hi-Z ! I Hi-Z
VOouT2 \ \ [
| | GND
| |
| I | |
| |
IoUT1 | |
JE— | I
] ]
| |

|
|
IouT2 |
1
|

K 9-24. PWM A 4 —T A R&FERLETaTI
a4 -V L—DEEHIA I 5K

AF—RIIRETE, ZOT7 SV r—ar DA vnAa—7mR2— 0% X 9-25 |ITRLUET,
£9-5.727)baA) - U L—EREED PWM HlHZx

IN1 IN2 ouT1 ouT2 B
0 0 Hi-Z Hi-z HATF1E—7 1 (H 7V Hi-Z)
0 1 L H Coil1 DERHE)
1 0 H L Coil2 DERE)
1 ] . L Coil1 & Coil2 DERE) (F a7 Ladf LT yF-
UL —TIREEL IR AE)
9.2.3.2.3 BB EBHENE

RIHBR BN A)—7 - E—ROBRBFIEIZONTEL, BZiar 842 THRHILTWET, AU—7 - E—RIIBITTHLE

I, TRTOANERY YT Low IZBREL T, VAT ADE N e f/ME T2 LaHER L ET,

OUTx BV b0 —7 E it fie/NRIZIN 2 D721 (B2 Sy T UEREN O 7 7 ) /r—3 32 T), OUTx 25 GND (2 fif
TR L CLIZEWN, BIDEZ a2 TRULEZEIIZ, OUTX 725 VM ICAI 28t A2 G ATRE T2, AR T 11—

TNSNILEIT OUTX ~Z D DY — VB LETHIENHVET,
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9.233 77— 3 2 HIER

1895 A | v Re|a¥ |
o Vol
IN1
N2
95 meé
IoUT2
. @ N
Uama
) out +
Ny L A, \
‘ 00 ms -200ms 0 fhs 200 ms 400 ms 600 ms B00 ms
Ay 100V 100V 100V 10.0 Vidiv 100A 1.00
0mv] 104V 6.83V 187V 30480Vl -296A]  -1.90 A
Frb1=1IN1 F ¥ 2 =1IN2 F v 3 =Vours
Fx /b 4 =Vourz Fx L 6=U— AT Frn 7 =Y — 2L 1 &t
Frp 8=V — AL 2 Eit
& 9-25. Fa7J)baAJ)L - UL —D PWM ER&h
924 BfitR

GND BN/ NSy v MEPLA BT D &

B AR E~A/aa ha—50 ADC IZIRTZENTEXFT, «

Araar b —F OB REPEA LT, A= RO —F—AMEEE2HRE TEET, DRL Sy r—U% L
A& OB % X 9-26 (TR LET, SOITENT-EIR B ADZAFTIv T Lo NS X 9-27 ISR T°L9

T BINTCTEET,

DSG —~ b/ yRiE, BRDT TRy h, 7213 GND B [ B AE 52y MCEHECTEE T,
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Vi;c VM
Controller I
1 16
PWM IN DRV821xDRL VM [0t
2 15 —
PWM IN2 OUTH1
RFILTER 3 14
ADC GND OouT2
ICFILTER RSENSE

+

B 9-26. DRL /Sy —DNNUT7 >V NTGND EVICEST S+ MBI

Vi;c

Io.1 uF Controller

2 : ! 7

OUTt 1 fhormal : MODE
3 Pad 6 —

ouT2 : J__ | INt PWM
4| L __= T 5

GND IN2 PWM

TLV905I

ADC

RSENSE

ICFILTEF{

R1

9-27. DEB/HREVR - 7 TDHI
9.2.4.1 R E
BB AT IV r—a OFEEOH % 3£ 9-6 IR LET,
+z 9-6. VAT AR EM

AT NTA—H 25 EDH
£ — 5 — IR \ ev
By I E Vee 33V
Rsense O i ] 0 fir K& Vsense 150mV
£—4%— RMS & lout1. louT2 500mA
E—H—DAN—/VER louT1 stails louT2 stal 1A
9.2.4.2 F#/x R FIE

9.24.21 v v MERORE

INX B> Ot KRER L, v MEFIOBROR KELZHETHHDTT, INX B2 DfF 50 Low TERT 7
REFRAELLZHEE . INK B X GND VU OB EARERELL-AOEBEEICRVET, ZhICkD., sk 2EE /| GND
B BEIEN 0.5V ISR ESNE T, fIXE U EEE X 9-28 [I/RLET,
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INT

ViNne =0V
— IN2

VGND,pin = -0.5V
~=—{GND

+

VSENSE=0.5V

RSENSE

VGND,bo:ard =0V
9-28. BREVRAEBNZERATIERI S R2RELLEEVEE

ZOBITIE, K Vsense ELT 150mV 2L ET, Ziud 0.5V Kl T, BRRBAEDRBRNRHET, T—F—IC
NDIKEFTINIAN—/VEIE, ZOFITIE 1A TT, ZOFHED, B HEIEHT Reense TR O TEHETEET,

RSENSE = VSENSE / ISTALL = 015 / 1= 015Q (1)

F XA AD GND BV OFEE T, I RNDEIRICE > TEb 5720, ZatEITno v 7 - BN V) & Vi D3
?f_&%(ﬁflb\ MODE &M VT||_\ VTIZ\ BIW VTIH /\o'v7‘7<‘—§%(lﬁflb {J—E fﬁ\% VUVLO 9 %<%ﬁ?§éﬂ
DTEEMETR T DVENRHVET,

9.24.22RC 74 )V%

9-26 (2”7 RC 74N EEHL T, B AMETNOED /AR EWEAE 5527 4 VF L ET, Reter = 1kQ. CriLter =
100nF ZHELEL £5°, VAT AORED RIS T T, BARDEABIRTEET,

9.3 EifthEH & EAtERE

RIA RO ITERBIOVEE E X, PCB OREHEMA AT ADOFHFIZREKFELET, 22 TIE, 2nHm
Tﬁ%?r%ﬁ‘ét&)@?aff%kﬂ‘biﬁ‘o

9.3.1 HBEBHBLUVHHE RIS

KT ISAADOKIHEEINE, F LB BT (Pym BED Pyce). /\°U— MOSFET DAL F 71K (Psw) BELD
/XU — MOSFET ® RDS (on) I535) #8K (Prpg) @ 3 DD EERIT3IT b E T, TN LUNDER N HEE ) D
BN HZELHVETI, 20 3 SO TEEAREHITL~DHLH mﬂ“mfﬁ

Prot = Pym + Pycc *+ Psw + Pros (2)

Pym 1. AT —H—BIREIL (Vym) &Iy 77T 47« B—REROAEENLHETEET, Pyce 13, A v
%{ﬁ%}f (VVCC) & IVCC 777‘/}'7 T I\ %{}lh@ﬁiﬁf) '5;:1‘%(%&? VVCC < VVM @fﬁ S DRV8210 (j: VCC v~
TIFRS VM BV BT 7747 AR LET, ZOBERMET, lyee (Z#H 500nA Kjiti T§ (1% 7-5 BL O
7-7 2R,

Pum = Vym X lym (3)
Pypm = 7mW = 5V x 1.4mA @)
Pvee = Vvee X Ivee (5)
Pyce = 0.594mW = 3.3V x 0.18mA )
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Psw 1%, AP E—Z—EIRELE (Vym). FEHEETR (Irvs). A1 F o7 HEE (fowm). 7 2 SA A TISED B30

(trisg) BLUNLH T30 (tFALL) RE DHEARIN ORI R TEET,
Psw = Psw Rise + Psw_FALL (7)
Psw_rise = 0.5 X Vi X Irms X trise X frwm (8)
Psw_raLL = 0.5 x Viy X Irms X traLL X fpwm 9)
Psw_rise = 3.75mW = 0.5 x 5V x 0.5A x 150ns x 20kHz (10)
Pow_FaLL = 3.75mW = 0.5 x 5V x 0.5A x 150ns x 20kHz (1)
Psw = 7.5mW = 3.75mW + 3.75mW (12)

Pros 13, 773 AD Rpgon) LA & (Irvs) 22DRHHR TEET,
Pros = Irms 2 X (Rps(on)_ns + Ros(on)_Ls) (13)

Ros(on 137 A ZRE LB DY ET, 7T/ AADEA L Z 85°C LE 5L, IEMLLIZRET —XIC
%0% Ros(on) 1359 1.5 {5 K T2 AIREM BBV E T, FOFFIL, ZOTF AL —F Ao VHRHERLTOET, £z
13, B72ar 7.6 7 a2 Rpgon) ZREITIGU TEDIINTEALT 20% = T IR ANFES I TOET,

Pros = 394mW = (0.5A)2 x (525mQ x 1.5 + 525mQ x 1.5) (14)
FROHEFNEESE LLTOXTT ANARAO THESNDHEEE O EZFHELET,

Prot = Pym + Pyce *+ Psw + Pros (15)

ProT = 409mW = 7mW + 0.594mW + 7.5mW + 394mW (16)

T SAREGTREE X, Prot. 7 2SR JE IR (Ta), 7Sy —V BRI (Rya) 2> THEE TEET, Roya PIEIT
PCB &%ité. T A RFEVDOHI O — b o VI REUKFLET, BV ar 9.3.2 12, ZOKFERZFEML _Jﬁﬁﬂbi
—?—O

Ty = (Protr XReya) + Ta (17)

T, = 126°C = (0.409W x 99.6°C/W) + 85°C (18)

TNAADEETRIRE X, VAT 2OT X TOEBESRMAIZOWT, Haxt i KEMKIVIERHERF T 20 ERHVET, 20
T ar OFE T, BEARE O Y e i EEERLET, 72750, VAT LAEMEF OEEREIZIESZEDMD )
EIX JOBIENTEEEOE WL DIZRDET, B—F— RIAOEHR BRI E E ORI ONTIE, E7ve
932 BIN MBI a0 121112 RBLTIEE N,

9.3.2 #hitRE

T = —MNAE T DA ERDJE B A~O BT Roya (3. BHICKEFER T A D W E/ 13 BWERE ORI ST D

F9, Lo, EBEDOT AT APEREIL, PCB J8HEL (A% v 7T 7), Bikr, BT 8, ——~/b o REY O mFE I T

“C ZOEIVE B o720, ﬁ<7‘oco7t%ia“ RZA 7R E OB & BEE) T2 REH O R &b E7-, HE B O
BRI A B2 4, 22Tl ERIREEB L OB S COREH T IEICOWTELRLET,

ZOBITarOT—HF, ROIKMEEFEHAL L I2b—TarLizbDTT,
WSON (DSG /Xv47r—7)

+ 2 & PCB, f%# FR4, 10z (35um #i{E/5) £7=i% 20z FATEIE, Y —~ /L -ET 1T —</L - S RO FIZO A EE
(2 O T, 1.2mm FEfE. 0.3mm E£E, 0.025mm &iA3),
— EJE:DRV8210 WSON /Xy — - 7y XU B LM L — s e — b7, vRalb—a Tl EEO
SFEIRN L TWET,
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— TJ8:DRV8210 HIZH —</L /Xy RO FTET ZI U TSN T U R - T L — ) T OSifE
1. RO C L > TRV ET,
* 4 Jg PCB, % FR4, #MAlOT' L — 1% 10z (35um $i7E)F) F7-1% 20z SiTEIE, NIO 7L —11% 1oz T—1E,
P—< L ETNIY =~ Ry RD FIZOBELE (2 O T, 1.2mm HIFE. 0.3mm [EAE. 0.025mm i Av3F),
— _EJE:DRV8210 WSON /v —« 7y " U NB RO L —r e — b, 32 —tar i, EEo
SFEI L TOVET,
— JHEE 1:DRV8210 Y—< L XoRIZE T &2/ L CEWIICEE i ST GND 'L —, 7T R« 71— DOFEER
1% 74.2mm x 74.2mm T,
- WE 2. /BRI — BRI L, IR L — O 74.2mm x 74.2mm T,
— TJE:DRV8210 & FlZ/hS7edil SR &S, EBEBIOWE GND 'L — b o728 7 CEMICHE Rt LT
FEHE, TROV—</LyRiI o —ULEUY AR (2 mm x 2 mm), LEOSHT L —2BE(ELTH, T
J8 DIy ROY A X NL—7E,
HTSSOP /=2 T Ral—Yar LIE RO Z X 9-29 ITRLET, £ 9-7 12, Filal—Tar Tk
ST IR OHEERLET,

K 9-29. WSON PCB EF/LD L&

RK9-7.16 EV PWP RNy r—DHE A

#i (Cu) EHE (mm?) ~T& A (mm)
2 15.11
4 20.98
8 29.27
16 40.99
SOT (DRL /¥y 7 —7)

« 2 & PCB, %% FR4, 10z (35um #i{&)/E) £72i% 20z ifEIE, V—~ /L -ETII 0T —L D7y YO FIZD
HEE (2 O 1.2mm [#R&E, 0.3mm Ef, 0.025mm §i A ),

— EJE:DRV8210 SOT Ry —v D7y FY R STV —rDe—hv 7, vab—ar Tk, LB
WAL TOET,

— TJ&:DRV8210DRL /Xy — D7y 7 U D F T, BT 2t LTI H i S LD TR —r, TEOD
SRTEIIT, EEROSREEIZ L > TRV ET,

« 4 8 PCB, % FR4, SMUlO 7L — 1% 10z (35um #iJEIR) £72i3 20z #ifEIE, NIO 7L —1% 10z T—iE,
P —= /L 7%, DRV8210DRL /37— D7 v b F VD FIZOHELE (2 HOE T, 1.2mm [EFE. 0.3mm E
£&. 0.025mm $i Av),

— EJE:DRV8210 SOT /S —y D7y TV he 7L —rde—hv 7, 332l —ar T, EBodE
R ELTOET,
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— THJE 1:DRV8210DRL /37— D7y b7V hO T T, BT 24 LTI RS D GND 7L —>, 75
VR T —2 ORI 74.2mm x 74.2mm T,

- i 2:EERT L — | B L, IR L — OFEII 74.2mm x 74.2mm T,

— TJE:DRV8210DRL O /NSl Sy RE&T | LB IO GND 7' — 2 ip b ATo 7o 7 CRMICH e
LI 58, FREOY—~/L SR 3y — DL RS AX (1.2 mm x 1.6 mm), EEORTL—2 232 0L
Th, PO/ SYROHA X3 —7E,

HTSSOP /Xy —IZ oW Tzl —var Lic RO B % X 9-30 (IRLET, £ 9-8 12, K13zl —TarTEL
SH IR O~HEERLET,

9-30. SOT PCB EFI/L0D L8

£ 9-8.16 E PWP RNy —DH& A

4 (Cu) EH (mm?) ~HE A (mm)
2 15.11
4 20.98
8 29.27
16 40.99
9.3.2.1 EEKREBEEE

ERRBESAE 1213, B—F — RIAABEERICh->T—ED RMS &R CHET A2 ELET, D&
COXIE, SRS, $E., PCB B U2 Roya & Wg (BEE E DI ~D BRI ) D LA R L TR, Sl
PREL, R L BT L= DBIFENEE | Rgya & Wy 13/hE720 PCB LA TV hOBWERED B <72 % T & A&7RL T
WET,
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140 62
—— 4 layer, 1 0z —— 4 layer, 10z
— 4 layer, 2 0z — 4 layer, 2 oz
130 —— 2layer, 10z —— 2 layer, 10z
—— 2layer, 2 0z 60 I\ —— 2layer, 2 oz
120 ™ \
58
\ ——
g 110 g
(6] T O
3 I — e
o 100 > L
— 54
90
\
\ \\
52 —
80 —
~ |
70 50
2 4 6 8 10 12 14 16 2 4 6 8 10 12 14 16
Top layer copper area (cm?) Top layer copper area (cm?)
9-31. WSON. PCB DiE&EEHSEABEANDHIE L B 9-32. WSON, ESEHN SERADRFE/NRSA—%
HEHE & DB EINmEE & DS R
200 100
—— 4 layer, 10z —— 4 layer, 1 0z
—— 4 layer, 2 0z —— 4 layer, 2 0z
\ — 2layer, 10z 97.5 —— 2layer, 10z
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12.2 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Subscribe to updates to register and receive a weekly digest of any product information that has changed. For
change details, review the revision history included in any revised document.

123 YR—F-UY—2

TI E2E™ R —h « 7 —TF A%, TP =T RGO R LRI T Mo 28— IS I ) B2
B/HZENTEDGIT T, BEFORIEEZMRB LD, IME OERMEZ L0358 T, et CHER AR 552
LNTEET,

Vo8N TWAIarTovid S TAEE ICLY., BURkoFERESN 26D T, ZnbiE Tl OAEE#ER 58
OTHHRL M TLY T O JRARZ ML= O TIZHDFH A, TI O HSEEEZ SR TTZE,

12.4 IIE

TI E2E™ is a trademark of Texas Instruments.
T NTOPEEIL, ENENOFAEITFRLET,
12.5 Electrostatic Discharge Caution

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

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

12.6 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.
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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 ®3) (4/5)
(6)
DRV8210DRLR ACTIVE SOT-5X3 DRL 6 4000 RoHS & Green Call TI'| SN Level-1-260C-UNLIM -40to 125 8210
DRV8210DSGR ACTIVE WSON DSG 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 210

® 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.

© ead 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 TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and 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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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 OO 0O 0O 0 O0 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
DRV8210DRLR SOT-5X3| DRL 6 4000 180.0 8.4 2.0 18 | 0.75 | 4.0 8.0 Q3
DRV8210DSGR WSON DSG 8 3000 180.0 8.4 23 2.3 115 | 40 8.0 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)
DRV8210DRLR SOT-5X3 DRL 6 4000 210.0 185.0 35.0
DRV8210DSGR WSON DSG 8 3000 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

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

4224783/A
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PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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0.4
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I

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
EC .
2x T \
‘
|

1
. 1<5L/\1 8
PIN 11D { L gx 9-32

(45° X 0.25) 0.4 0.18

8X0.2 & [01@]c]Als
0.0509)

[ []

4218900/E 08/2022

NOTES:

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

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

-~ (0.9) —=
8X (0.5) ﬁ (0.9) (Tc/\ﬁ( g 2) VIA
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jREn Ry re pun)
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t—-—f-—F— 2 — S ] s
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- L J [T s
) =
‘ |
RO0.05) TYP SYMM
( ) ‘ fy ‘
\ (1.9) ‘
LAND PATTERN EXAMPLE
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND o M UND

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

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
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

77777777 — 49— |- — - J‘; —
—- O
—E3 [
6X (0.5) \ T) \ 0.7)
%;B, \T | 5
4 N 1
(R0.05) TYP | (0.9)
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/E 08/2022

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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PACKAGE OUTLINE
SOT - 0.6 mm max height

DRLOOOGA

PLASTIC SMALL OUTLINE

=
(&N

PIN 1

ID AREA

0.05
0.00 TYP

|
| | ., 027
w 6X 015

0.1® |C|A|B
0.4
6X 0.2 @ 0.05W)

4223266/C 12/2021

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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. Reference JEDEC registration MO-293 Variation UAAD

i
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EXAMPLE BOARD LAYOUT
DRLOOO6A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE

—  6X(0.67) |~
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e ! I
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SCALE:30X
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\

/
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OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOEEEFNII\E/ISSK
(PREFERRED)

SOLDERMASK DETAILS

4223266/C 12/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. Land pattern design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.
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EXAMPLE STENCIL DESIGN
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NOTES: (continued)

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

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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