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1 BAIIBY320RV0025 RS HHER

Bl 2-1 B7n 7B T BY320RVO0025 5 il R i il B — AN ]&E Ry 2 R
R EE R G, ZRASETE A 33V BLEE (VDDA). —4 33V )k
(VDDIO). BY320RV0025#sf 4t 3= MM SCFE, £ T BY320RV00251 RGTE T A& LT
ERF] MCU (g IR, B ANE ST SR RS 3. Sk, @
B B 10 SIS L ekl s ik se ] (PWM) 2 F/3RE) % ARAT o FoA
FIT a5 (R SCHRE L

Vin
—P] Power Management
3.3 VvDDIO 3.3 VDDA
y y
PWM
Signal PWM »|  Interface/
Conditioning of » ADCIN Drivers
Analog Inputs
< « Digital
DAC QEP/CAP Sensing
Crystal BY320RV0025 High-Current
(External Switches
. . » PLL d
Oscillator, if
desired)
Actuators/
GPIO Relays
Communication Ports External
Reset Circuitry [«—>» XRSn Interface to
Digital 1/O pins |4 >
N Keypad/
b Display/LEDs
SCI, CAN, SPI, etc. I12C, SPI,
etc.
Other I/O
Communication Devices

B 2-1. #AIBY320RV0025 R 5%

BY320RV0025:2& & A asff, X A45 G @A I VF 22 S i dh i BBt R 47 H 7 il HE S AR AR
N—TEREI Pk A I ARPTA B & BN BRI A 15 0 T #R 2 b B o 7RI v s
HNG, DU R SEI B AR BE o ATy SR ) AT PR A B S 60 157 B T USRI i
ATHIANTR] BB AR BT ARGS9 Z [R5 5 e BB LS. EMI/EMC VEE I,
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2 5%

BY320RVO0025SE I iz il 45Kk H m PR £ 4%, I8 ATHR N150 MHz, X5 — & BRI
IR AL —ME BY320RVO0025AE M 7E R AL IR P R I ATV7 s B AR RS . TEPERE T TH
Kb B RE 7 1) B v R0 Tl FE (1 3E — 20 AR A 49 25 A Th R B L 5 Ok, ER B COR M E n T A A
BY320RVO0025HEAT #4247 . BY320R V002555 il #7548 & — ak m 7 JR PEAR m (28 1,
HX L0y ok T 58 2 MBIk . 4 S BIE AGIRII R G ? ORI L AR A To A R A2 =
FETE? AT R IERE, BB EMB AT JR i R Y AR RS MR T T X L
DS SR PS5 7
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3 REE &I

PUR &R T (8 FHBY320R V0025 %5 4 B v )4k J5 B I BT R AT IO AP IR o 3K 830 43 T4
AT SiEBEEE . T SR Th R AL A 1 LR i R GRS A 1 R BT A B R IR
ARIEE
3.1 HF 10

KA HBE PR TES, N GPIO B4 BGE (5 R fl 4N S 3, JEl+2 2.
3.1.1 BRI

BY320RV00257 il #  & AN AR i@ 10 (GPIO) 5l e AERREEHAN
g, X4 GPIO 5| AR B LAY GPIO 4% VO 55 . MrEAIE R 18
BY320RVO0025as 1), Ziscitfeft 1 i RiE .

Zik 12 MSLHISNEE SRl E—A GPIO 51 Fa 2 A, JF H I —sh s nl A2 i
SHEIZA GPIO 51 F.

ST GPIO 5, e RORSH 5 GEE IR/ D) N 4mA .« s K YISy 25MHz,

LT/ NEER AN 8ns. 1ETER

e tcpo)

GPIO

& 3-1. GPIO #HiHiFtF?

HEEAL, GPIO 5 E NI, EATE SCRENER Er (FERAT 51 S A1 ALIN Al 47

) o AT DU I B Bt b S B s AR P 38 B A T B RS AR B AN, 51F ROM

WAEREE B h BE RS GPIO SIS HNES Ehi. A, Brfi GPIO 5l HIFEZS 14/

AR T S FEPUIRAS, EEEFE A i R TR E . X EWE PWM 55, 4 3RIKE)
e IR RRSE LB AN B A, TR b A i i SR RORAS

YEN—TMINIhRE, GPIO fa N\ fuvr P i i 4 N PR i R i 45T ) A 75 L 1A M 75 40

AEATTHBA R EED: TRE (RPHAD « 5 SYSCLKOUT [F)5F14f F R % Y

PRE o KT ECE AN S, BT DS X = AR I AT A — A AT S . FE T

GPIO 1510 R B I RFER U7 [ SYSCLKOUT [FIB AR E . 45 %1% T RE LA K ] &3
BAT VO E ZVRANE R, E S0 SRS SRS E TR B € #50
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3.1.2 SN X-BAR

WHrpTR, SANMMEESEHHZ B EHEIYTE GPIO S, LAR AR JR il R IR s
W R RGN BRI AT GPIO 4MEE 5| IR B MTEAR, 152 a1 8RR
SRR .

NTHESM GPIO FEHEUTATARIR IP P (F41 ADC. eCAP. ePWM FI4MHH B
), IXELERAAE AR XIFK (X-BAR). i AN X-BAR A Vi[4S GPIO, F Al #&AMES
% B B AT R B BT (B2 TP HPL K ATOMIECF A, A E, %N X-BAR #&4f
TR =AM % R R —AMME T EE . X EEBY320RVO0025 8 AL GPIO fiHi X-
BAR, ‘BT A B SR EUE 5 4 Hoa i 2IGPIO.

B TN XTIF R, AL E 7 4MFiF X-BAR: ePWM X-BAR #1 CLB X-BAR
o WA, ePWMX-BAR FiTH(E 5 HE] ePWM L, 1 CLB X-BAR 51K (5 5
H#| CLB . CLB A&WA[LIifiln CLBINPUT X-BAR 1 CLB OUTPUT X-BAR, MM fEf#
K55 M GPIO 5k HE] CLB 1AM ANEHit . ePWM X-BAR HEZERA cPWM BL
FIECF LA (DC) TR, DLHAT BAR R [F) 25 25484
3.1.3 #EHlhi

BY320RV0025 #4460 AN [F) 80 1) BN 421 A

o WO (eCAP) M Hraf i 715t (HRCAP)

o BESEA K TE A HI RS (ePWM) A 23 HE R ik 58 A HI 8 (HRPWM)

o SR IEAZ MDA (eQEP)

Xf TR E I hl g, R RE 252 B BRI CORBE I . 5 55 038R T 4 HPHEIR I
ATJRFETE, LAY AN 00 B 75 I T KRR FE i v M R
3.1.4 BfE5M%

BY320RV0025 #4460 AN [F] 40 1) BN A5 A i

o $EH#8 RN (CAN/DCAN)

o BEHL IR 28 RN (MCAN/CAN FD)

o WHEEERLHLEE (120)

o HJFEFLMLZ (PMBus) 1

« BTHERE (SCI)

o BATHMAIEN (SP)

o R HIEMZE (LIN)

o PR EATHEO (FSD
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BT IR AN T S AN R 103845 77 2K, R RGEAE BT I 0 25075 1R B i (13815 b
B WD (35 12C. PMBus A SPD) 45 BIMRK b Hofth 280 B0 ot Hi B AR 2422 3
b2 o TR LEORE) 3R B EARIEAT, IS5 U 2 U)VE IR R T I K B o I e TR 3 L
T IX LG AE 5 13 8 AT
fEH CAN I, @IAE R ESChishiiiRsg &%, AR WK & . RIEFHER
CAN Z¥ (Infrif(a) ¥ & . LURpR . BAKEAERREIR) , F BRI RG &8 10k nl fe
A CAN Pl IER.
Rl Ext T 12C, S HANE Eh rPH A4 SDAA A1 SCLA 5l R« K L4 (
BN B AS B D 2xBHIE 12C 5] A SO RS R T, TORSS A B CRUOK I P2
BEAED S REMAIEAEHEE o AR DA I 2 8] 1 47 Bk FE PR -

CAN Connector

+3V3
+3V3
.:R54
u10 >10.0k
GPIO32 CANTX
1| | 7 114
3" S e RS5 dll
GPIO23 CANRX | 120 T =
8 1rs EN [=-2 ‘le
—2 lvce GHD |2
<R56 SNBSHVDZ34DR
100k —==0C48 il it
0.1uF =
GND
GND  GND GND

& 3-2. CAN firkse
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3.2V
'
L c31
“T> 04 pF
U9 -
3
7 22
UART TXDB g | PIN1 pouTt I, PCRXDB
GPI022° o | DIN2 pout2 [,
E DIN3 pouts [<—X PCTXDB
- 10 19
UART RXDB >%11 ROUT1 RINT [0
GPI023° ROUT2 RIN2
12 17
X— =1 ROUT3 RIN3
13 16 1
>%1 4| ROUT4 RIN4 [ = = =
X— ROUT5 RIN5
5| c35 3.2V
23 STBY Vbbb H%ﬂ
= 6 o 0.1 pF
+
24
C33 c1- .
0.1 yF AL—L C2+
C34 28 C2- Cc38
0.1 pF |\_, [ 26| 0.1 pF
c35 c3-
oaur [ | | S
SN75LV4737A L

3-3. BRI Rs-232T Wk EE

SCI fEsM R — 2 P diTmH, RAMWASMESIH SCITXD (SCI Kix - fith
) A SCIRXD (SCI #4 -HiN) o P UGEFEFN UART, BY320RV0025%sfF LI HHMY
A FRME NRZ Ao % TR B SEI, BINFESCI-RX I s —A LhidpHEE, M
1M ARVFE S EAB KB O TR [0 2] 2 38 B X v LB Ik GPIO 51 JAITE 7T g 5 80
AU I R AR 1) R YR TRV 50y o RIS FH T FH DA 5 WA 4 BR800 R B i 12 b F L 8 5K
o IR L R SO BRI R SCT LB & MR AR I, TR DB Ly raBH S
AE 5 40 e B A5 P A i r BEL B LA, R BRAREAE AR ORAR L BGR THREE R« K55
() b ORI L REAR ) 2B Lk R BE 2% 76 S b L i Ol I 5 — A8 0F B =iz shfinit . W
B, KSR b CEUNEHBEAED 2 PR b4 5 Sl i 5 — A28 D)4 . 77 BLSE A 10kQil i BRL
fA.
3.1.5 5|25 M5 55

RIS S ROM B85 FINEHM . ZJBY320RV002528E I (BB M)  LAEWIMETL
JG, GRS E BT 5 S AR E RS GPIO SIS 51, HARSTE
N SR 5 A BUAE LTS, XA 51 T 5 /2 GP1024 F1 GPIO32. PYFERIA 5] 3
BEANIFAT 10, SCU4FF5] 5. CAN FIAFE.

N TAES SR RS ILE LAPIRAS, TE7E GPIO J33h5| I Bk iedy raba#s . W
WXL G| EAEH AN, WAy 51 SRS B B 85 b, Kt BRr T Re i kEh . B
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T RAESI SIS, EATTE n] PR N A AR FOIRZSAE 51 S IR T R B E i, DA AR
N, HTERAE AT DLORAIESS 5034 7 7 N3 3) o
£ 3-1. BABRINGIFER

g S GPIO24 (ERLGI SRS 1) | GPIO32 (ERIA G SR GE RS 0)
47 10 0 0
SCI/% 51 7 0 1
CAN 1 0
IAAF 1 1

I S #RRE 0% 23 TC H o 51 UG RS (BMSP), iy 0 2 3 A5l A5,
F P AT DRI X Le i) 1 5 X512 R, XRIMBLE RS SEXE 8 Al E gl 2, ZHE
o BRI 5] SRS, X AT B AU 22 A R (DCSM) — VR AT G FE A7 2%
(OTP) frEHITHRAE. X TikE i E4ah g (FlWSCl. MCAN. DCAN. 12C. SPD) , fF{E#s
PR N 5] T R ERAFI B A GPIO.

3.2 &l 10

AT T AL IR BT UG S R S BE RFH T T T ADCH| e AR )
MG R
3.2.1 BEHISME

BY320RV0025 #4025 A [ 2= 1) PR BEALl AL -

.« BEEHEE (ADC)

o AL IR

o« GRS (DAC)

- WRERT RS (CMPSS)

3.2.2 HEHEHEGIH

5 GPIO 5l—#¢, BASMIRME 7 RIGERI S . 20 DAC farth . CMPSS fiA .
PGA ThREFIHFHINSADC M NHATZ B E M. I4h, Fif ADC #H A% VREFLO [
WOk, AvrmE B RHE.

TEXE PR 5| BERERS , 155 A 9 I L mT RIS . A LS DRl \ A 15 1 Lk
BAUE FRe ol AR PWM (ENMR(ES) Bl . BT fas& £ ADC,
DR b 3 22 2% [ B of BB (E S AT R R B A . £ XEAHNLN, WL = AN FRED R
{55835 ADC-A. ADC-B f1 ADC-C.

10
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BY320RV0025 & {1 F A7 A 7 & 1) 505 IR i #i GPIO. 1XLEF54 AIO Al
AGPIO. i BY320RVO0025#5F48EA AIO, BT R M A T 1847 1 2 % 52 B4,
S BOATEBLT, 24 GPIO 4T SBRECIRES CGRBEZA) B, A AR5 .
3.2.3 WS SRR v

W# ADC {HVREFHI 1 VREFLO fEJyHEHEME. X REZHMIH, ARG
AL T RE . (R, VREFHI 5|V e R P 30 B0 R R B Ok El , AT DAE 6 12 Hh T i
HERTHE A 1.65V fit (0V % 3.3V) 3¢ 2.5V fi (0V 2 2.5V) o WALl R4 1%
THEESREE m RORE B, )R DACSCR A B L

L fs NI ER AU, ANRIAE VREFHL 51 ECE BN HEIR,  BUOASMTA G ook
HLR IR 2% 51 1 E . EAMREEHERIT, ) REF3030 Al Endis SBOK 2% 45 41 H % A A
IR B v S v R 51 B i LR LI 2.4VE VDDA TERTA BT, #ERTEZ 5] I il —
A~ 22uF HLZEES.

|
=g !
=3
= IR
g2l

Fot =

B 3-4. SN RSN
3.24 ADC A

REER ARG ADC,  DABGREEREIE S o BRI s A SN PT AN 2R, X ]
RE2 PR A Bf AR B R OR R (SHH) HLERARE R

TEMEA T ADC MABIE, b Cp FRAEMAHE, Ron FRREEIFXKAM, Ch
FFRHRERE, Rs FpFRUEM . BUERICRT ADC HBEEEEA, XUEEEAH

11
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BT BT ADC. 1R, AILLE % ACQPS B RAESN A B & 1 H &K1
BEREAS SOC HIRAE T L RFSER [A],

/ ADC
Re 5 ADCINX
Switch Ron
C

NET T

v\

& 3-5. ADC My AFEE

3.2.5 IFNIEI

NT SRR EERE, AL S S HBCR AR MRS ADC. %R SRR A
S+H B A BHAT IR T e . ESELLE ST, ATLAERA B BBCR B T OL T IkE) ADC, {H
T S+H BFEEEREK, Kl 2 FEE iR .

S —FATRER ADC BRBN LR — N ORI s A 28 L B A o A2 VAE R BEAIE 5 7t
T BOR ARG 1 RGP BCR BT, PN 2 5 80E TR P U RAEZ RS . A L ml b A
WAR IS B AR A5G/, DASCHRR S PR (SR 0 8 i B A\ BELAT o
3.2.6 1RE/DRB ISR

RIS ADC DMRHHMIGEIER K RC HEE AR FEWIRITHER R, AdfEms
NiEMREZ G, Enf UMENRELAFORER. A, —AMRE LR E &R RC 1EH
ADC MHURZ IR A, 1ERZHEN NI — A% . X s SEGE R E
PEBEAE: . QR R AT EHURSIEN 88, A ARSI N RAE ADC I8 %% 2 Rt HA g /e 4
M I8 S TBOR A8 4 b AEAT s R o 1 P Pl gy S iy N AN AT SRR BT, R AT DAFE
ADC RENJSEIHIRE -
3.3 HIR

ZBY320RV0025 #44F R 5 HAT LA IES I, (B IFAEREAN SR AR S fhix Be 5] i . IX sl 35
ALH:

« WAZHJES I (VDD)

« ARG (VDDA)

« #7 VO M55 (VDDIO)

N T AR A I A, AR R RS | NS A 0 T A N 1 U P . X F Y
f45 3.3V F 1.2V. WIZHEVESIE (VDD) FE 1.2V L, Al & aor SR,

12
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3.3.1 HIEER

AR 8 1 FRL R R LR 7 10— EE B T A A FL R 5| B L A ) 2 /5% i Pl
2. XA BT IR IR A AR B R G AN K, RGP RME S . LA AR T 4k
BB RGN (e B8, T 78 29 Rk FELUBE - F0 I/, BT A 5 A3 5 5 Y EL VA o 7 6

-
! GND
——C9 =—C10 ——C11 —C12 ——C13

VDD : Jouf 01F [ pAuF | 01uF | DAUF

VDD
VDD

VDD
VDD

10 VDDIO
VDDIO
VDDIO
L3 VDDIO
—1

o 1 RV0025C

VDDIO 22
1

220 ohm

I]
|
T,
—
=}
1]
1
)
—y

——C20 —=C21 ——=C22 —=C23

; : 319 : : 522 =
10uF 5 10uF TmeT_o.wFTp.mF 0.1uF |

oy
L=

& 3-6. VDD 35l BRI EREmASR

VDDIX L4 5] [ 7 B 17 2 00 i 7 4% DU (% S BRSO RIS PR . % 20 Pl 2 A 0 25 M Y
R, HIES RS e SRR U 7 r# ) CVDD {H. [FF¢, VDDA #1 VDDIO
LR 5| I 75 B4 A R A B R B FF AR R Rl . FERTA 3 L, BT A BT R 5]
(VDDA) #N AL & — AN EZ B (VSSA) B/ 22uF ML B AL, By VOHE
(VDDIO) & BAERA IR 5| I A — AN/ 0.1uF ML EAESR, W EEFrR. Ttk
Bk, BREVURE NN KBFRHAS CVDDIO, fEFTA B2 MILE., ZAREEE
EHGR T F AR R34, RIS 2 R 315 e B 35
3.3.2 HIER P

BY320RV00252% {1 H 75 B3l 2 JUA™ B R B RTAf CR E A 1Y) FRLIRIS 1 o 728 Rk fe 2 BT, 1
F RSB R EC7 51 E Ntk VDDIO w5 0.3V BLEMEE;  [FRE, 5 HRBCH AL
S EREANLE VDDA & 0.3V LA ERH K . X T ax e R 5|, 38 SO G- A KT VSS
A VSSA 03V k. Frf 3.3V HJESH (VDDIO. VDDA) F—ig kH, FEAEIERIE1T
HAE 1% EAR ZE AN 0.3V,

13
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AR E LR HEE R, ADC BiANFRE iR . TEH W RELE ADC 51 LIKah & T
VDDA RN T, NS EE S
3.3.3 VDD Fa/E#

HL T 5 i A AR R R FT SR M R R G ) — AN 5. N3 VREG M2 R H,  RILTE
XA ERVENSNESEAE VDD EEHI N EE VREG I, VDD HLFHILA P i B R A 4 T
BN

o TERAN GBS TRE SR AP CE — AN ERES] VSS /MRS RS . IkAh, A
VDD i FE —MERS] VSS MRAEERA . @ CHE R T BT R R

KHFBY320RV0025, @O 2 —A 10puF HZE BRI IFERK) 4.7uF B 2.

« fEfTH VDD 51 B35 5 RLiERS] VSS KR A CRHBAERMRUATH VDD 5] %k
)

3.3.4 Ih#t

H1 T BY320RV0025:85 1y [ DIAE AT GE s R e A ARE 8 FH 1 AN R IR K22 57, IRl
AT BRI B T AR U R DR A R IR A B . — AN EENEEFIUZE, WM H
LR NN, WERERR/ 5N At 2 FE B i . B R T R 4 T A
BN IE L AN . BRIk, AT DO AR A8 R R AMBE L B B0 5 i R 2 A1 45 T ik — 2D e
RIIFE . )5 T BH B — mije, EREAIRTIFEREIE 2 /b, EHFEEHE VO YIHM 7"
I T FE
3.3.5 IRIHE

VBT 0 P RS 75 22 R TRt LTE R B SR A ARG T 25 L e DA R R AR R IR

B, MR RERPUR IR R . BRSNS AR GEE RS FIE SR i
ERE. Moh, EIRIFEATE A CEAE R, Hhass LED AR5 85 uit.

N T R R RS R A, WX SRR IR AT 1.3 & 2 ZME, DA
Tt e 45 PR R VRIS o X T DA 3 2 3 L U R G T AT Rt I A R A . TER MR
FE AT B IR B 8 2 T AT o 12008 E B T3S R G T R AR SZ (0 BRI 75 R/
{E T BENARRE S R GT, @E AL EARES/LDO. 55— 5T, BB Head vl DR f
CE=Ninpril

DA R i T DT U LA (R 4 5

14
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o —/NNWHAEH BY320RV0025 K H A a v bt . ZastFRIINGEASTEI T, H
GPIO 5|HIFH+ /¥ IREN1.5mA ER&S 73, 74NN GPIO 7& 200kHz R A1 10pF 1%
INZIE ST

Pest = {Operating Mode} + (nGPIO, static X lload)

transitions
+ nGPIO: active X (n X f X C X V2> (1)

period

Pest = (0.0724) + 0.0054)) + (10 X 0.00154)) + 2 X (2 X 200k X 10p X 3.22)  (2)

Pest = 92mA) (3)
FERXFMEO T, BARANSEIIGET NI, (HATYIE5E. Bt
92mA) < (106mA) + 2.5mA)) = 108.5mA) (4)
FeUAREME 1.5, € S 1 L HL IR 2K«
108.5mA x 1.5 = 162mA) @ 3.3V (535mW) (5)

o —AMRHMEH BY320RVO0025MIEA N4 PI> ADC. —4> CAN FIJU4 HRPWM H

P BB R EAAIN AT
Pest = Flash Program Mode} + (2 X IADC) + (1 x ICA)N) + (4 x IHRPWM) (6)
Pest = (0.1064) + 0.00254)) + 2 x 0.674) + 1 x 1.184) + 4 x 0.874)  (7)

Pest = 114mA) (8)
FeLIE MR 1.5, BRAS H S 2 B FEL 2L K -
114mA x 1.5 = 171mA) @ 3.3V (564mW) 9

3.4 XRSn FIRGH NI

A4 BY320RVO002523 - & — AN EE AL (XRSn) 51, %51 IITE 4% SRS A1 B T B s
WA E AL %5 I B E A (POR). RIEEAL (BOR) BUE 1408 A7 th il IXzh AR BT . 2%
fF LA N ES POR HLERIXZ) XRSn JFK T VOMRFF/E S FHPIRA . —H VDDIO #id
POR BfH, #etFMIFEHIAUEHZE BOR . BOR i —HATRALRE, HF VDDIO
i BOR BUE I T4 00 TAEVE R Z o RAXMIENLE, S AL T RADRE I HIER
TAE. BOR HEEAGH TN VDDIO HAGA HIFEHUE BT TR Z ). TERHHEIT I
[ AE = Z), R VDDIO HE[EZE BOR BI{ELAT, W XRSn #Hiflk, #FORFFEALIRE
, HRIWEKE R TIEEE N £FMMEAMIE, XRSn 51HIE 512 MR &0 6
(OSCCLK) JEARIE |10 5 A7 R B2 I [A] P34 SR Sl AR P

Kl 3-7 JEoR T a5 S RME.
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-------- -— e - eeas ea» e e - - BOR
Threshold

POR
Threshold

VDDIO Voltage (V)

Device in
reset

v

Time (ms)

B 3-7. 45 FRALBIE
bR VXN R AL R 2 Ah, HI R DLSEIUM T35 XRSn 5 B A 8% 4 B A A2 R
HRERHLES . TEHVERD, NAZEH DN IHR AR SE OZ A T L o TX LA A LK R 1) £ 45 A1 T
A1, HIEERE IC M EkES (HTASIL MAD .

VDDIO

2.2 kQto 10 kQ

Optional open-drain
Reset source

T =
3.8, SMRAIHR

FEV¥HT XRSn JFHEN, FEAE XRSn 51 JIF1 VDDIO 2 [A]i&#E— o ERi P 2. 1%
HIBH S AR A T2.2k @ F1 10k Q 2 [ BbAh, ST B Me a8k, #/E XRSn F1 VSS
I AN R R . Z RS RZA 100nF BUE /DN, RS BOK 0 L s A 2 T
AL LLIERSRE) XRSn SIIKIAE /). Tz 5 BB E A, e LI ESD fRiP —HE . &
Pk BERE R 1.5 =8P, LAm IRIRY 4% I8 B iR A A AEIR
3.5 i

TR B A o0t T RGEIEH IS AT B OCE 2E, ARSI R R Ju 4t . BY320RV0025
FAFRAE T RO RO B AR O I, SO VR R AR HRE G I R EROR R B2 . I SRR
AMWANE 0 51 10MHz #kiz#s, SRR EaiRRG AN S, JFERA 1Rk
BIAHIR (PLL)o. EESRIX LG Py E0UR B P BEAE AR, (R P AT USR5 FH &0 50 B 4 5 3k 2 SE A
BRI B 5K o X EEBY320R V0025 #3134 = MR ALK ANER N Bh U7V B 3.3V AMERARZ %
AN AR RN A S B S -

XRSn




BY320RVO0025f1f #4475

3.5.1 WSS EIRG &

FERH I FE T R — AN EZYOE, = 1 150 AR T Bk UL 2 SR 7 75 4
HRRGP . LRI R FDSE SRR IR P 8 85 By, AN i 2k BT
A R GEI Bl R

PIANNEE 0 B EIR% %8 (INTOSC1 Al INTOSC2) LA 10MHz (f#iRizfr, Al HT
NFE PLL F1 CPU iy #R22 LI Bl . b4k, INTOSC1 &0 LINE [ TR AEm 2l X Eedik
DitetE LR BRGNS A, o INTOSC2 W E N RSZH o, INTOSCL HIAE#% FI i il
o BTN U TG R AR AR R T A I B AR . SRR AR b, %
PRI A L AN BB

RIEAGERAE, MBSV 10MHz SR AT BER A RL 1.5% & 3% ISR E N
o BANSFMEENEAR, RILES SR AR, TR E R Bk,
H4fH A INTOSC B, GPIO18 Al GPIO19 W FHEFAMIE 7155 .

AR U A R A S AT A G S . R BRI R T 1%, TR
HZ . EEZITVERN T EE RN — AR, ARSI BT FAhE SR . IeAh,
EAEE A A VO R IR G A, BIRIEFIEAT . XSS RA 2SR I UCE ) A
PRI, 35 FH IS H T BY320R V0025 2 14 (K1 b 7k o DAZURE AITE R, BTk 1Y) s M LA A VT TG R B 1Y
T . A C load 88 H HEAEE L 1) it M4 BEL LB B B)) s MR RO R 35 28 7T 52 R B RIS AT
AR BE N C1 M C2 KHBRBAS, XWANHEAR S HERES X1 M X2, Zil 5 Cload
MIZAE, 1EEIE C1 1 C2 LLRAE PCB AuZh ™AL () 2 B2

ClxC2
Cload,XTA)L = m + Cstray (10)

B C1 A C2 MH%. B RUFR, (BT ALl F AR

CroaaxTayL = >+ Cstray (11)
fln, B RGHA 12pF MEMAEABEM 2pF FIZRBHEE. BEE4NE, B
FR UL 1 FL 25 25 294 4 20pF

12pF = %+ 2pF (12)
C = 20pF (13)
T 4T BY320RV0025 84, B d A B A N 2008 12pF 2 24pF. X T Ak
g0, SBEFTREAE . A RHARER, ES SR e 8RR, A 3-9 fox, WiER%E

RAE X1 M X2 2], HAFBEAEREZE VSS.

17
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GPIO19 GPIO18

- (]

B 3.9, SMERSHHLE
YR B AT DU 5 ARSI 7 S, A 2 BT A 5 S 0. (E S R RS
, N HGERE X1 AIX2 ZA], HiEREZRE VSS, WA 3-10 Fios.

GPIO19 GPIO18
VSS X1

B 310, SEREIREAE
B =R R T NI BRI TR 5 4 {8 P AR 5 2 o 3 — P L ASE FH A1 it i B ]
7%, TR SERT RGP S IS B . EAh, RGP I FARER AR T DAk S AR R 5 25 i
HE BiE S o I BIME S ROERE] MCU CnE3-118T7R) , MR 2% r &2 X1,
XTALCR.SE i EN 1.

18
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GPIO19 GPIO18*
VSS X1

* Available as a
+3.3V
p— GPIO when X1 is
used as a clock

VDD
Out

3.3-V Oscillator

B 311 SMER S

3.6 PARMMTE

BB — AT DAE B IR 1 28 R B R — A EE W H R R, X E Rl R A
BT AIIE R B B A H 3
3.6.1 JTAG/cJTAG

BY320RV002583 (- HA—A JTAG 11, i s lUAE A5 . TMS. TCK. TDI
TDO. ‘AT R TR £ o Pl by M S A AN S e R AR B — A
2.2kQ AR LA A B RZKE TMS Bl i#: £ VDDIO, MIMifE IEH S84 af# JTAG R
ARES

+3V3
-
R96 :
Lr10 +3V3 |—\/\/\ﬁN|C_P71
i — % i _—<~—“| GND
1
TDI -
5 6 —e
T,
e 9 10 —e
SPioaT 327 I TDO 5 16 3 -
eU s T2t GPI037/TDO —— 13 14 —¢
381 GP1035/TDI K %; ég —
RV0025C

X1321WR-2x10J-C40D18/RV DSP-JT
& 3-12. AR JTAG HeHERE

19
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3.7 REFKIGIH

XA ZEAS A A ER 2 THRE IR AN AR G, 8 LERAE (¥ 5| A0 38 108 W 14 T 432 52 A
2. XSRS, BT LA RAE EA ] B E B AR L R HE RS S gl
JA s FARFF O ROIRGS . AR Z VRS B DU S BRI A 51, 162 B 2 A5 b
R AR 51 I R 0

20
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4 PCB fi)mitit

0 2 4 5 B DR IR R T R o BAF S P LR, TR RN E L
PCB il B PCBAi A JOF BB ST SE 00 R A IR BT E A R R 28 1 PR RE T & 2250
HE,
4.1 1 /Bt wEid

AN B A% 55 22 [ P IR BT S e AT A R AN IR s A, DAZBUR R A 1 A R S ik
SRR (R PR AR PR 1 ThRE RN T Sk . HERAR IR B 5 T CRIFEA B RS L AR R b A DG o
) RIS S
4.1.1 BRI RS

BY320RV0025 2 Gtit H ALAE LA T BB . IR PRSI LS | e F R AT s T (190D
HLB o X = AN FIZRALE S5 NAE PCB RARE 23 B . o F i B AR A s A4 5 X AR 1 14T
T RME 5 IR A IR
4.1.2 HEERR~T

L B ) R v B RS T I AR AL 2 F R 8 FIBY 320R V0025 1E 7E St B FH o M 2 Hi 3%
PEAL R INRR B B A KR e i KRR, PCB WRUEA T 2 VE .. R aTRe, 2HCEms K
) PCB LA R et i R R AT RE T 8, A BT A0 A 70 B AN R 2R AL A5 5
413 EHS

HLER AR Z RO E 2 ME BT PCB BT IEBAE L PCB A A, 4 2
B 2 [ LR SE BY 320R V0025 83 (R IR B AR e o X AF 1T N DA BB AS SEIIL 34 ¥ He b >
TS N B H ST . FERCE T, (A T ESRERE K 4 28 6 Z RS, 4
J7 RO B RS 5o R B T, B IR (3.3V. GND %) FfE /7o =
o KT 6 EHER, HBWTF: F5OuHE. BT, 2B EE T (3.3V. GND%)
CESES B MNMETEAE SR .

Signal 1

| J
GND Plane
L J

Power Plane

| J
Signal 2

B 4-1.4 ZHRBREZHESR

21
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Signal 1
L |
GHND Plane

L |
Power Plane

[ ]
Signal 2

l ]
GMND Plang

| ]
Signal 3

Bl 4-2.6 FHBRKEHS
4.2 B B ERAR AT AT R
N T R AR AT B IS T A IR B PR ERE T B, — AN B0 2 ) g At
T X, KUTE 43R, WETATHE, PCB ERI=MES By, BTG ERD #N A
IE)

P
3

1
1
1
1
1
1
Digital | Analog
1
1
1
1
1
1

High-Current

)
3

4-3. FEAEKIBY320RV 0025 BE AR 43 X

4.3 B

15 BT 52 BY 320RV0025:85 4 AL B 2 5, T/ B B0 TG PR A 2
R HCE R T R SR B AR B, UR RSB R I e R . Buik i, B
X1/X2 1051 2% R AT A . A4 (0 A s 3 P 75 LS TE 0, T LS AR R 7 AR A
B _E AR R AT A LR . [ 44 JBR T AR, Hrh g A 2R iR A
TGS R RIS Rs ISR, BT S I LR AT 2R, T2 3 W R

ISf A 2 R O AT R RIS 5 R 2 bt B R B B 2 /D O IR R R SR RE Y 3 . PRI

B, R GRS B, AT RAAR P BT AR BRI ). SRAT 3 W AU AT ) A ] R S
o R, FFRIFATHEL 2 [BIWN S IREF—E 0. BRI EMRAAEAEL, L

22
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KRR e LA S BHPTI ARG . Bk — DRI S tE A sz s, JS 0] BE HL7E I 5 5
LA B AR IR 2k (GND 5IIE GND 5], XFER] PAEZD 205 S5 .

Rs
X2 X
* BHIHE
oo P
g A
VDD

* Pin positions are device/
package dependent

* Use Rs if suggested by
crystal/resonator vendor

B 4-4. BRGS0
FURE R T — A EE R o R LM/ 55 R A A . XU AR N AT BERE AT & H Y 5]
JECE , AT — 20 BEAIR IR A5 A BT DR A A O FRRAS E o R 5| AR — S~ i AR A A
PERERZE . 71— 71, RAEEHRASRAEL RO BRI &, A KR~ 4 &
oM. B 4-5 R T RIFH R AR IE

Decoupling
capacitors placed as
close to the device
power/GND pins

B 4-5. EHIIRAG R LR ERES S
S5 T N AZERBE R B e JTAG 3L/ HER A1 XRSn HLEK »

4.3.1 B FOAEREEMN
HL T T e AR e 5 AR A, 4 T E B R S (P B o 3K 8 T B LA B AR T 2
B B SR B R TR 2 AT A S R AR B B LA /N R B TR AT TR divdt

23
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AR AS B 2 i oA divdt BRAR . AT IUBABE DM 5 Bl ds 1) F s AR AR I Ao A AT F R
18 B H AT LAR A A 5 s AT IR AT AT DUBCE 7E /3 i 88 5714, FEIEBY320RV0025:85
AT JE T IE R B (VSSA). B, WA LUK EEBY320RV0025:8: v 5514, FELA
254y 75 3% B B FH 2R SR (438 SR TBOK 38
FMEBRTE, HEARTTRE B A dv/dt, NS . KRS A 4 2 L ER AR
FIRE A AR T o AEATH AR OK B SR #2523 FET.

+ To BY320RV0025

Op-amp & its " ‘

resistors near L —— ; . High Current Path
BY320RV0025 7 saslsibni=llnizin ,_1 :
' ] i s e L L \
) ) FTTYANYIr M= rir
Partial gap in ground plane oy T UG 4 L
to protect low voltage ’ - Small loop area for

circuitry high di/dt current path

(see black gap) '

Integrated Power Module

Kelvin ground connection
(inverter)

from shunt to op-amp -
providing gain/offset

Bl 4-6. HEBAARAT RARLR LI Tt

4.4 BHZE

PCB L4 P12 L I B R 88, A S s s — A T i B . S0 P Il
[ 75— AN AR A ATRT LA 70 24 B A PSRRI 785 P 4K T

b A R Z R, A RIFHIMOEATE PCB EAE AP . %
VA AT B T7E B AR LB e B 55, 4 B T B e 7 . PR AR L AN 5 4

SR L GBI GND) 33 A] DU (36 17 B 400 i B BB N B A o T2 R 2

A S0 AN Bl T T 1 PR o 57 PR ot L SR ok e 10— 45 58 A R PR M R L
W
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4-7. BY320RV0025% 1 L ffig: P
SEHUA RCE P T B SR BEAE T, B R IZ-1 T 52 ot HLAE s R AR B 2 B B R AP
P o AL LS IR BOE R S VIt Z R BRI A etk . i AL E IR 2 A E el —
AL, AR e VI - A [R50 0 2 (B R . 2 N A B, 15EEE RGND LA
A A B R, JF HR B LR IR R 4. thAh, R 4-8 o, BRI A
EAAGE — SRR AR IR R E AL T A XA R RO T AN RIS TR . 9t iR
FEH V- [ )R 2 B A AR B ™ VIR, ERTHES S LA e AR FE )

This skinny section of the plane results in This via cluster is cutting up the
greater impedance for the circled PGND pins. copper plane connecting the top left
region with the bottom right. Reroute
' ‘ : vias to create a larger bridge.

0 ‘Sl
D)
J
°
Reroute these traces to enlarge any
thin regions of the plane and provide ~ °

a better connection to PGND. o

B 4-8. VIRERIEEHT RG]

NI RN E P, Nz P & B R R R NEFsch -7
B TR LR AR DX 35, AT BE K PR PSE R e -~ Ty T AR o 38, X AT Dod s i o f LR AR 2
2R AR AN PR S AT BRI . FESRETE DL N, B 20| BV A G TR i B PR A AT 2 T e

25
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Frs . AR, AR RAALE G AT, XA REFEANBA S, (B A 5] S mT DA H
ATERA I Ik D i FLAEFH AT S0 5 4 P e b~ T
4.5 BEANEFTE

FREH, B AR D 2R — PRI R . Ak, s A r
, ATBES SBUERE TR BB T A IMBAE T, EATHRE S AR R, KRS
RIS S RESN. 7B IIE T NAE — R, ARG NG T X LR %EA
IRREER . (RIS PHRS, HE TP Wi . EEE , BE R REER S AT 28 1) 2 A
FLUFE R . FECERRAE PR EUAMLERIY , RIBEAT & 07 3, W ORER EUA ML R RE 08 IE BRI KR I 5
I HLAS BRI 7] 28 () AT o A0 SRTG VR SEBILIE  RLA AE 200 B, B0Th N 2 R AU fd F —
ANz b ST o

BY320RVO0025 83 tH A EA — AR, Zae 0 P Bl 5 BIEAL T it . X4t
ADC P B VE 22 4 N EIE R BT R R ) R TR A o 2 DX A R R R e
BRIy, o2 MR R o S I (B T AR /N IF SEE BY320R V002585 v, By 1E M
SN ERAER) ADCo  TER IR INMEAD D~ T 1) R 23 /b e A R L

Bl 4-98 7R T — AMELL/ KT 53 B 7 A o 5 VA F A2 1 T T v 0 3 AL AR 0 b 1) 375 T s 25
A5t

Isolation boundary in
ground/power plane

Single static

signal crossing
L isolation boundary

Analog “corner”
ofBY0025devic
e

Analog and Digital Ground Analog inputs
B 4-9. FER/BTRRE
FEZoRBIH, BUr AL (VSS/VSSA) R — M-V, /e — b e k. [REil
P EH K G X IR AL TE SR o b4k, HEERRE - M5 FEmEnR. ®REER
MESE—NEAES, BERSNEANBITHNED nEAEME BERE. XRKREE
AT RS, AR R G .
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4.6 155 MLKI T LML

N T SEDLE B INE SAL, IR RITA SIZEAZ L 90° A, REXAERZH PCB
B = B E, (BAETA 51 2P ZE T2 —F R AaE . 5I&B BAERR 45° £
THIAGTE, BUSAREE I ZAT B, TR UE SR SO AR R TAR AL, AT DA . X
RN B = T 88 A X A 8 n, A SR, B S BURS . tbhh, — MR
PORATAHALZ ERE SR (B 90° #) o XA RAIRAME T 1A E SR T O/ A5 5 (A )
Pud/N o E 5] 22 8] B HH AL 08 1) 1B) BB R LAk BRI, JEHREN - BT/ B I T B (145 5

Mot Correct Correct Also Correct

B 4-10. ELHHUESALTILR

LB AR BB 5 5 TR SRR I 9 B . BEAE R R, AR T YR 2k B A e R R A
HORLAE ] 55 51 2o 98 51 4 B TAE X Le 2k ik b ORFFIC AR ER A . 1% AT B T/ b IR e B4 B
BERTDIZRARFE, TR A D EE R

TE2 =R EAT B SN, W & EAEAR B EXHME S T A dALH TEAREZEZ
22 XA, (HRCEEA A, ATEDERAEH . BT 7E B AR TR ALz ok, X

LB 20 LR ARCAE R EMI P AE U BE N, JCHGR N T @ T R f5 5. BBt R g m 5l
S DA E R, v LSO E S A k. ERT IS A B T A S A B, AT AR R AT 4R
KPR T LI R K

E LI, —ANEE R ER R LG fLE s . XMEEER2 I, B
SN R BR AR AR 7 AR BAS o A R BELE 0 55 L AT DU FLAR B AR, IF ATzt 1L
B, fEEE TR b, BEAT T R AL TR AR S 2 BN A e, RONZZERAN S
RETES B AR BATIE S AL b BUAh, MRS B TR b RS RS . BN, an SRR3R
BAERGERS 1AL b, WAT R R A ARG o 27 RS I o i FLI R T LI RN e /i
FLECBOR S FLEE A B I 78, 38 56 KO AL A Wl AT PR o T L B AR 11 7
4.7 BRERER

XFFBY320RV0025 a4, FARF 4 AT RIS B A #5AT PRAHC 3% o 8 D B0 2R i WO AT ] B
K I ZEFERU ) R G e 287 1] e 5 BEAE BT MBS A . EZ W BRE BRI R R 450
(TI)o PEAFAHMNRIZRAS , A CRAFE L0 RN G 1SRRI P o SR P i DR 28 A TE AN o
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R CRFF AT SE HIDRRIE W 1817 . 53— MEE BRI R 2GR E (TA), AdiXik T R4 N
FHFREEAT s it
T PCB MR ECRFRBE M/ TI, it R GuS B ORI B 544 FH (OBA) 1R
/o GND FHHLIE S| B2 28 BOR i 2 B 7 k. Rk, an R A A SR 5 B, TS H ORI
ZEHEF] PCB AKX . TERZHE R, BARVRAS SR 354 ) GND B
HhERESES] GND. [FRE, THHIAEM GND MRS S0 T i BA RIFIER, IEHAT
[ FLAREEIEBY 320R V00258514
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5 EOS. EMI/EMC f ESD =W

START T RS0, 5500 % RAMT A R AT REREN, R EURS it BRI AR F s .
IR, Wl R SRR AV, ATEETERRAC, HEEBUA T,
5.1 BSEE

TN B O R AR TR R T AR 1R AT SRS AT B O R R 6o LA L A
YA T AEAE A BY320R V0025 #5475 223w 1) de 2 B PRy = S 0

« GPIO ¥ NHEARER T VDDIO + 0.3V 5T VSS-0.3V,

. [ABE, ADC i NHJERAER T VDDA + 0.3V ZET VSSA — 0.3V, ##H R HE
JE2 S8 ADC LIk IEH 81T LR HERE N %

« XFHTA GPIO Al ADC H N5, BN IRAN ST 20mA BUKT -20mA. &
A SRRSO B y+2mA, (EA R BHFEORFF XA LG, B A e 38 vDDIO
VDDA [ HTE P b I R i FAth HL SRS

* TEBY320R V0025 {4111 L2 Hil 7] BE B4 I FEL AT AR 45 45 #5122 52 1) FEL A BIR A1) A ORAP , XA
XA 5 AN 2 i R T 7 R R

o AT HBRER IR R, TRET A 3.3V (AR . 1 ) R ol Bk
HFH B = H T EHE .
5.2 HBTIM B HSRA T

A E (EMC) #i 7 F o EH M R AT T IER T/EMR ). Hf, &HE
25 LI L TR (EMI),  RVES PR A0 At BT 25 24 IR S AR R o bR vy DL S £ 5 0
EREHE R IR A

PRl TERTERGUNT, 5500 OR F B ASOE I i A% 5 i) EMIT AN 05 A it Fo v
I RAB . BB N RN S GRS RIE S EMI PR TUGERME K. FEE, iZH
AR BT S EAT A8 P B, AT B S 5 ) ] G Al 2R 450 PO 8 SR 5 HL O e 9,
AR,

REFHRZHOUIE CEFE PCB. &R RS &2 EMI PoRIE. o2 it d
JH e AR PR G L AT R ) LR AR, BT AT 2R AR AR AR AR A R R R R . B
FE RIS AL DB E S BR EUIRES X ARF8 43 1 R R R I 2 A
Pt 24 s 1R S I DA S RSP T AT P TR R 2K o PRI ORI By SMBR A PWM 15 5 HIAE
g, TGRS IR EMI 5 — AR ESRIE. S 5 R EEAR 1 — >
SAERER 73— N4y, IS EMIL. ¢ B4R S IR R & Tl RE o> S 800 EMI A
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T IR BB AR S T P AR AR A EMILL 15 7R AN 5 AN A R s I R
LA TR

« HHAAARBERZ AN ERBERIE GBS BEAR. HiEs, BN asais

—/ PRI
o EHYRE PG T HEMIE I AR . 1 B 75 78 A1 240 FE 2 7 I EL A HG 45 R0 ER PG M Ja%
(ESL).

o WERATLR)Z EA TSR], D0 G T T o 8 P L T e e [X 3 2 3 e P T
o OIEDY 7 — T 1 i FUAS R B AR 2 ik

« BAUES (IRArdkk. WEMES . BT M) WHEH CMOS i Aumek, AL
KT 100K HFFERA R, @H Y 10pF. MMM /32 SR IR IEE . —Fhmlaer
R TTIER TR IN— > SR e B A (40 50 Q ), @ HLAOR R S B F AR )15 5 s Bk
R L, RSB ¢ N3+ S8 D AN TR ST GRS 70Q - 120 Q)
o AN G T P AR U RS I o G, A SRS PSSR AR O, AT DU A o s B 42 F B 2ok
AHAE S T A SR X MO R A8 MR SUA SRAT BRI 4 Ak

o JBE, WA H HITRH PWM E 52 SBCRIRARE. SIEF PWM MHLL, XFFR
PWM A5 dU/dt A1 di/dt AHRH) EMI FEARKHE 66%. A& PWM AHXS T PWM Ji
RN A, BHTFE—A PWM EHN GRS EEET R, B SXK
PWM ML, JFRHFERT EMI fESFEICT 30%.

o« (ERRIMERR AT RE /N . ST BE 2 I T 7R I 2 A8 FE A e o AR 2 F FL JATARR BT U Sk ik
IR THIAN.

o fEEEAE Sm B ARG T, JUHE I B AN i O SO

o N FH HLIACIR [ REDUDRE FE  EFEAE — R, [N R B AR o (e S T . A SR AR A
H ADC HEABEMAE, 27155,

o TGRS R AR RE TR S 0 BT b o E R AR, BRI REER B A A BT AE I B PC
B2 Z A= AR RO et B A 22, DRI SR N R AT e 22 1) P T TR AN P i FRL T
T R 22 T TR AR AR AT, B AR S BB PR B A R & 2

o XA KRGS S HIHE] EMI 1) o BUIERE A

- R RGREE EMI WA, 8 8 R I e ok SR R . i, Rt
7£ 300MHz RN, B HLER AR BB ARAT ok LR Is T . WIRFFTRERZ 100MHz {557
AT ZRE B
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o B RIEE B R IBHE R R PR NERB RGN TA RS RS KA,

TSR, an SRR R A=A, WOy ZER . KBNS, 8 S B AR AR S o i

FEFEBL, W A A A n TR . AR RLSE BN R I R — M R AR T =
, HIXFHEEAR EMI 7R B AR G A

5.3 FREREE

Hiar (AR SR AT e R B AR B AT I R AR B S (ESD) o 8 A BRATA i 1 6 frfr4 1| 25
RN . BT BY320RV0025 a3 A i it, FF&brite ESD Fiks, ALHEAMAOA SR 5] )
o IXLLISMAE P AZ LT ESD lik:

2kV AR EAS (HBM) A1 500V 78 H2:4EHEAY (CDM).

HJR LR T PEEL ESD a4k T R ANIRAS o B, 50 R RIUFH PCB Afi)m, LASE
DL E AR ESD PERE. UM ESD Ry —IRE WA T JTAG 51 (0554 (FE
Ay ITAG. XRS. X1, X2) HIAEEEAUS AT e AR BBt R AR 51 (o
GPIO) HEHz BERAS (H T AN ER , 155 LB AN ESDERY 2R & H ik ESD
. RELL R TT Re R IR N T % (Bln& @B SR miss) kL ESD /Y
o [FFHIXLEANES ESD fRAF RPN, 15 55 0 A G &5 s L rh FR e WA R, AT
T i HA R
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     P e s t   =  { O p e r a t i n g   M o d e } +    ( n G P I O ,   s t a t i c   ×   l   l o a d )   +   n G P I O ： a c t i v e   ×    ( n   t r a n s i t i o n s  p e r i o d ×   f   ×   C   ×   V 2 ) #  ( 1 )


  P e s t = ( 0 . 072 A ) + 0 . 005 A ) ) + ( 10 × 0 . 0015 A ) ) + 2 × ( 2 × 200 k × 10 p × 3 . 22 )                 ( 2 )


  P e s t = ( 0 . 072 A ) + 0 . 005 A ) ) + ( 10 × 0 . 0015 A ) ) + 2 × ( 2 × 200 k × 10 p × 3 . 22 )                 ( 2 )


  P e s t = 92 m A )                                                                                                                                               (


  P e s t = 92 m A )                                                                                                                                               (


  92 m A ) < ( 106 m A ) + 2 . 5 m A ) ) = 108 . 5 m A )                                                                                     ( 4 )


  108 . 5 m A × 1 . 5 = 162 m A )   @   3 . 3 V    ( 535 m W )                                                                                   ( 5 )


     P e s t   =   F l a s h   P r o g r a m   M o d e }   +   ( 2   ×   I A D C )   +   ( 1   ×   I C A ) N )   +   ( 4   ×   I H R P W M ) #  ( 6 )


     P e s t   =   ( 0 . 106 A )   +   0 . 0025 A ) )   +   2   ×   0 . 67 A )   +   1   ×   1 . 18 A )   +   4   ×   0 . 87 A ) #  ( 7 )


     P e s t   =   ( 0 . 106 A )   +   0 . 0025 A ) )   +   2   ×   0 . 67 A )   +   1   ×   1 . 18 A )   +   4   ×   0 . 87 A ) #  ( 7 )


     P e s t =   114 m A ) #  ( 8 )


     P e s t =   114 m A ) #  ( 8 )


     114 m A   ×   1 . 5   =   171 m A )   @   3 . 3 V   ( 564 m W ) #  ( 9 )


       C  l o a d , X T A ) L =   C 2 +   C  s t r a y #  ( 11 )


     12 p F =   C 2 + 2 p F #  ( 12 )


     C = 20 p F #  ( 13 )


     C = 20 p F #  ( 13 )

