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1. B2

1.1 #EiR

MM32W3xxB &I TIFE I SR 5 fr, SR 2.4GHz ISM BRI, 2MHz {ZiE Rk, 7
BTG MM32W3xxB f# = AE) ARM® Cortex™-M3 NN %I 32 frfdz il gs, e LAESRZR AT
ik 96MHz, W EEEAMERE, FE IERAL /O i DA AMLIER P4 APB K2k, MM32W3xxB 514
F 2/ 1240 ADC. 24~ 12 fiff) DAC. 34~ 16 Al A i 2881 1A PWM =2 e il 4%, B8 bRt iE
fFH: 34N UART #10. 24 PCH:H0. 14 SPI#EM. 1/~ USB #10f1 1/ CAN #11,

MM32W3xxB 7= it &5 TAEHE N 2.3V ~ 3.6V, LTAFREVEHEE5-40°C ~+85°CHMAl. ZHMAH
T AR ARAE AR T A B FH AR .

MM32W3xxB =K H LQFP64 fil LQFP48 35, Tt T iZ R 577 BT /MK SR A

.

XEEEFIMEACE, (513 MM32W3xxB 7= S s il 35 iE & T 2 F N A

[ J Beacon
® LS. RAR
® TP TMbiEE. E
® BRARG. RS, B REMELH AL
® (EHEAEITINE . NI FERMIVES AL %
1.2 P=RfetE
® NiZHRA:
32 fii ARM®Cortex™-M3 kb3 28 Py 1%
e LA AT 35 96MHz
P B AR E A R SRR (NVIC)
R ER 2%
TR SWD i & JTAG i S fiip
- FIRA I 32 A EEF I AE
® (Pfifd
=ik 128K F il Flash, FH /7] H%%E 110K
ik 20K AR SRAM, PRI A5 [A] 16K
Bootloader SZ#F /7 1 Flash. UART 7E4H 9wt (IAP) I{E4k RZ4i4mFE (ISP)
® i BLE HHCE AL
Kt Ab FE 5|
GFSK Zmhd 75 5,
PR FL R U T AR IR IE PSRR
Al gmFE R ST RIEE: -28dBm ~ +4dBm
1IMbps AL
- PRFERIFIREE S TR 5ik-80dBm
® [NBR. AR HL A
2.3V ~ 3.6V fitH
L H/WHEE AL (POR/PDR) « AI4mAEHL LM MES (PVD)
SRR AN 16MHz =5k AR % 2
PR AR 48MHz B iR 28
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PR 40KHZ G IR 25
PLL 3 ¥F CPU & =iz T7E 96MHz
HhER 32.768KHz RTC k1% w4
® fKIIFE
HEAR . AL LR
- Vear N RTC FlJG % 2747 23 fi
® 2 12 fuBiEUL R, 1uS i E (215 13 MaNIEIE)
- BE¥EREI: 0~Vopa
SCFRERAE I [R] RN 43 9 2R i
- B BRI
® 212 (iR A
® 7 i DMA il 4%
- XFMANE: Timer. ADC. DAC. UART. 12C. SPI il USB
® ik 40 MY 1/O ¥
FrA 11O A] DABRAR 31 16 > HhERHH T ;
0 53om L A SCRF BV 55
® B
- BATHLIRIK (SWD) A1 JITAG #1
® ik 7 NMENE
3416 AR &Y, FAER 25 215 4 A TNt EEEYPWM BTk 1 4500 8 3E
SRS L TPN
14 16 M SEIX A E SR, F T LSS PWM g il e i 45
2 ANE TSRS IO A DA
- RGMER S 24 AL F IR A
e A7 MNEfEEN
34~ UART #0
2N 12C 0
14> SPI 0
1 /> USB device # X
- 1/ CAN#M
® 96 [ rME— ID (UID)
® X/ LQFP64/LQFP48 Hf%:

T
ARILEH T MM32W3xxB 77 i 1] WME B A Zs A AU . A R e 8811
MM32W3xxB 7= i K FENE B, 155 % MM32W3xxB 7= i EdE T 2R 2.2 5.

A% Cortex™-M3 L HIMRIE R, 2% (Cortex™-M3 i RZHTF) .

9/60



MindMotion
SoC Solutions

MM32W3xxB Datasheet Ver.1.1/n4
2. VLA
2.1 XTI
£ 1. MM32W3xxBF= R hfs s iR B
Fe s
) MM32W373PSB MM32W373PFB MM32W362PSB MM32W362PFB
AEHE O
NFE - K3 128 128 64 64
SRAM - K5 20 20 20 20
Ein) BEHER 3 3 3 3
% e 2R kel 1 1 1 1
UART 3 3 3 3
12C 2 2 2 2
bR
N SPI 1 1 1 1
B
USB 1 1 1 1
CAN 1 1
GPIOi [
L 40 27 40 27
GRIEHO
1243 [F]2ADC 1 1 1 1
CEEED 13 channels 7 channels 13 channels 7 channels
CPUMIZ 96 MHz
TAEHE 2.3V~ 3.6V
SR LQFP64 LQFP48 LQFP64 LQFP48
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2.2 iR

2.2.1 ARM®] Cortex™-M3 #Z%LoH: Ak NFER SRAM
ARM ff] Cortex™-M3 43 28 & Fe i — AR A AN ARM AL FEES, BONSEEL MCU 55 BLHR AL TR A
FISFE . ki s s E . BRI RSB TURE, R0 s i o S B AN St () Hh Ik R G o

ARM ] Cortex™-M3 #& 32 {i[f] RISC ALPEGE, SEHASNIAUD R, FEEH 8 M1 16 7 RSLMIAF i
) ERFET ARM WAZ R EPERE .

MM32W3xxB IG5 W &) ARM %0, FIE 5HTA K ARM T A

2.2.2 HENHFR#ER
K 128K AT N B INAEAEAE RS, FH A 23 06) 110K (A B INAEAEts 2, T AR e A .

2.2.3 CRC(EMIUAKIR)THH T
CRC(IEMITUARKER) TS e — M REDE I 2 WU AR, A 32 Az s 77 £ —4> CRC
ft.

FEARZ N, BT CRC HIEARM T I0AIE Bl e s (1 — k. £ EN/IEC60335-1 FrifE )
JWHIA, ERAE T MR S EHR I TB CRC RS un] DU TS st S %44, JF
SRR AN A SOZ A P AR I 2 A4 0

2.2.4 HE SRAM
I R20KZ TN BESRAM, FH /i) H 25 18] 16K A B SRAM.

225 HERHERPEERZE (NVIC)
MM32W3xxB 7= i N B R E (1 [ 2 b Wi fil 2%, Aefe AP 21X 68 /Nal Gl WndiE CIs 16
A~ Cortex™-M3 FIHH £k ) A1 16 AN gmFei ook

® EHIAN NVIC REMEIE B AE IR i r b7 i 97 b R
o hrEE N Dbk B REHE N N

® AT NVIC £

®  RVFHIN AL B

®  LhEEG I m A S

® Rk EEEE LD RR

® IR EIIRES

o R[N HAKE, TLFREAIMES I

AR DL 50 0 o T SR B A R ) o T B D) E

2.2.6 SMERTRMT/EAERIEE (EXTD

ST/ B L O 20 AHTRINAS T R AEOR . BT R DU
BRI CETHREF BIRSRUAH  JFREN I R A 1 A A T A T R
(PR o EXTI AT LUK I 2k o 58 B2 /N T PO & APB2 I B Y. 220K 40 NMEHT 1/O HERE ] 16 DA
Gl
2.2.7 PEHIBHRE SRR Z)

P LR GO B (P RLE TR HEAT, STALI PO 5 ABMHZ (9535 5 B N BRIA ) CPU BB, B
J5 AT LU PESIHBG . BR A 16MHZ BB RN S SRR EO RGBS, RG0H 2t
YIS PSR 5 WSRAERE TR, BT USSR IR T RIRE, T B AT ORI PLL
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PhoE AR B (I — AN AR AN IR 3 # R A0S o

LA AL TR E AHB 2. =5# APB (APB2 1 APB1) [X1#. AHB Fl& i APB [ =4
FIE 96MHz. S5 K 2 I Eh IR SHHE I .

2.2.8 HEHER
EJS B, B 24 5] BT DAk = b 2R b e

o \FEFINIEA7 i F 45
o NARGififEEEEE
® M SRAM H%¢

B2 INEAE (Bootloader) /(T A Gifrfliast, W LUE UARTL X N A7 H dife o

229 ftEFR
® Vpp=2.3V ~3.6V: Vop 3l JIJy /O I REHTPY HE He &5 14 Hh .
® Vssa, Vppa= 2.3V ~3.6V: N ADC. B, Ry PLL PIBHG - 1- ALt . Vppa A
Vssa 2057 AiEHEE] Vop Ml Vsso
® Vpar = 1.8V ~3.6V: KM Voo, CEIHNHHRETI#HE) Jy RTC, AMi 32KHz #k & 45 Al
2 A AFAAL L

2.2.10 e IEfaas

AN T EHREAL (POR) MM EAL (PDR) HLEK, IZHIERIGAL T LIERE, RERS
FEAL R 2.0V I TAE: 24 Voo IR T3CE IR (VPOR/PDR) I, BT T EALRE, 1AL
AR A LK

I E — AN AR R RS (PVD) , B Voo/Vooa L HLF+ 5 I®ME Vevo LEES, 24 Vop KT
T IRME Vevo P2 2E 9 W, H A BRFE P ] DLUK Y 2545 B BUE s i 83 e N 2 1. PVD DhRETR
BT TR .

2.2.11 IR ERS
VR 28K AN R B SR B AR R, %R RS E B AL iR A T TR

2.2. 12 {RIhFEMER

MM32W3xxB 7= f SZ R DA 2, AT DAZEERARThRE . % )5 2 e 18] R0 22 Rl i =504 2 1) 18 ) B 1
P

o [HEMRAEL

EREIRBE, R CPU fF1k, Fra 4T AR IR I AT 78 K A b /SR e i CPU.

o {FHLEK

FEOREE SRAM M7 N B A ERIEILT, (EHUEATT B B RARAI AT AR EEHUECT, (%
IEFTA B 1.8V 7 (AL, HSI IR 2 M HSE fi iRz s g oC AT, 3 Mo ol ABCE Tl A X sk
DA

A LGEIEAE Ao B EXTI S SHEREE H as M U e, EXTI S5 T LA 16 MM 1/0 [
Z - PVD Hfi R 5

® LB

RN TSI R G BRI RE . R IE CPU IRIERAS A ST R 5 38 . B4 1.5V ik
I W R, PLL. HSI Ml HSE #ik%; #tipii. SRAM MFAEGHNBER. NARMDIIZAFEEA
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TRl BR e E

B AHNEEAL (NRST 51D . IWDG B8l WKUP 51 ER) ETRE,  fidss il 28 WAL R
H.

2.2.13DMA
RAGH) 7 BIEH] DMA R LU BAF s BIAF R A o Bl s AN A7 Gl o 2 B0 5 i S A2 ;. DMA 4%
5% SCRPA TG i X (0 B, 38 G 1 47 il 8 A i 28038 2 v DX 45 R I e A= B o

FEANEIEAA L T TRIAELE DMA TKIZH,  [RIIN AT DL P il s R N8 AR 1R it
HEATH AR AEFS T DS IR i

DMA AL H T FE 4% UART. 12C. SPI. il /A E w6 2 48 TIMX. ADC. DAC #l
USB.

2.2.14RTC (ERTESD) MEEEFEE

RTC G % A f7-ds il it — AN FF b i, 7F Voo B 8 1ZFF e Voo fEH, 5 Vear 51 BILH.
J& & AT (L0 A 16 AL 75 A748) AT LA F7E 5 ] Voo B, fRAF 20 N1 P A EE . RTC FljE %
TR RGBSR R IFEN ;s MW AR B, AR A

SR I B B — B SIS AT TS, W DOE I IE M AR H DI BhIh R, IS A B b WA
B WiThae. RTC MIIKBHIER ] DL —AMEH AMB SRR T 32.768KHZ R % P iBR DhHEHR 7w B
R AN BR 2 128 434, IR ThFEIR I 48 (1 SR AR g 4A0KHZ . SME R IR AR w22, ] LLIE
4 —A 512Hz (5 5%F RTC Ui TR HE. RTC B —A 32 A nl gwfeit-Hods, i LLiR %17
A ] LEAT R R I & . 3 — > 20 AL T A as B T 254, BRSO T I8N 32.768KHz 1), &
WP —A 1 R[] 2 v
2.2.15 ERBRME 1M

FHEEZRE I MM32W3xxB 72 il & 1 AN R s hil e i 25, 3 NEH e 28, P& 2 ANE T E R 21
1RGSR 28

TR T @Bt e i 8 8 i a5 A5 A 2 I 25 1 T B -

= 2. EREIAEHE
ER A | HEER R THEER R o3 2 4 FAAEDMATER | HR/LEEGEIE | EAMa
.k, mF, 1 ~ 655362 [H]

TIM1 164 el 4 H
* LT F HO 425 Bt
TiMz m b, | 1~ 65536 [
5] , |\ , ~ H

TIM3 164 4 i

e . fEIF H 280 g ol

R FER e a (TIM1)

BRI ER A (TIML) 7T DIBE o2 70 e ) 6 AMIEIE i) =40 PWM KBRS, & BA AL 1 A K H.
A PWM i, 3BT DA e B AIE A N & o DU/ ARS8 E AT LA T

LEIDAEi BTN
i H ERg
P PWM GAZE O FFEEAD
Pl iy
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fic & 16 Al H e 23, 25 TIMx e 2 A ME RIS, BEEA 16 i PWM KAZSE, & H
A4 AFIRE S (0~ 100%) .

FEW S, THEAS AT AR S, [N PWM far it e 28k, AT 0] W by ik eyt B B O %

REZDIREASIEM A TIM E R SAHE, AERATH AR, DAL R G ) I 4 ) DA L I 2 B4 2
AES TIM E RS 80 [FI3RAE, SRt D B B DI RE .

B R (TIMX)

MM32W3xxB ;= imH, WE T 2k 3 AR [EZPET A e 4 (TIM2. TIM3 f1 TIM4) . AN E
B 280 — 16 A28 H e BaBINAERHEES . — > 16 AL T Ags 1 4 ANJRO7 FIEE, AN EIE A
TR frd e, PWM A kA =0 e, B KSR & P T $e it 2 12 M 3R,
HH b e PWM EIE

EANEREIE L 2 i 2R T RE 5 s i e i s AL F AR, ROLFEDD s s Thae . 7B TR
T, TEES T LIRSS o AR B I RS ESRE ] T A PWM Ha o BES SE IS S EE ST DMA i SR L
il

X B2 I 2R IE REAL AL PRI E AL B 1015 5, WAEALEE 1 ~ 3 DNERE RSB T4t .

vy = I ]

FSLHE T IR T 12 AR T EEE A — A 8 ST #ies, & —N AN &SI 40KHzZ 1)
PR AR B ORI RG A AL T 2080, FrCleE @ T TENARIRS LS. e nl DAg S a1
FHTAE R A 0 B A A 2248, 8/ N—AN 8 B S I 28 9 S P A e (e 4 3, i i e 1 5 mT LABD
B RO B AT . R, s T DR S

HOEITA

BOETIRAA A 7 AL REE s, I DOBE R E AT . e PO R T TR AR R
AN BALEA RS, B HERPIRE), R RS R Wioag AT, THEE AT DR Sy

ARG e 2
XA B 28 T T Se e RS, Wl — MRAERE 58y . B BA N IRRR::
24 L adpsrt 2 as
EFIEV B ek
2t e 0 B RE = A — AN ] B ikl R 46 v e
A G FEI A
2216 BARPWAKEE (UART)
UART 2 0 BAE/E 1 CTS Al RTS {5 5 & #.
Firfi UART £ AR W] LA DMA #:4E .

2217 1°C B2
ik 2 1PC BN, REW TR T 2 FRREMER, STHbrdE b

12C 422 1134 7 firak 10 75k, 7 Ar MARE I S 3 M ik -
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2.2.18 BiTAMEEEO (SPD
14 SPI#EH, EMBLFERR T, X TR TGRS E R ]k 18 JRAi/Fb. 3 Ao 4ise al 2=
A8 R ARSI, WAL E AR 8 f7Ek 16 fi7.

B ) SPI £ AR A] LAE FH DMA #:4E .

2219 BHBTRE (USB)

MM32W3xxB =i, Pk — A AIE USB 1 &5l ds, BIE4 USB & (12 JEA/FD)
HE, SSRGS, B RHUMEEThRE . USB & A1 48MHz I8 il YR PLL BEL4772E (AR
WA HSE AR .

2.2.20 THIBXIBM 4 (CAN)
CAN £ FEAHTE 2.0A F1 2.0B (F3)) , ALl ERk 1 IRA/AP. ©nl DR RIS 11 AR IRFF 1)
FRUEMT, AT LSO & 3% 29 ALFRIRFFIY i

2221 BABMARHED (GPIO)

A GPIO 51 HI#ER AT LA AR & i i (IR EITIRD « N GRelihas Bdisl FhD s& sk
W IhRes . 2% GPIO 5l #5558 S AN IE A . B 7 A D Re o ., FrA 1)
GPIO 5| A A K HL a5 77

EFERENT, VO 51 AMEThFE AT LUl — /MR E A EBE, DA% AN S N 110 & 47
28, 1F AHB2 L/ 1/O BT ik 18MHz HBRHAL 3 .

2.2.22 ADC (BB %#5%)
MM32W3xxB 7= it A ik 2 4> 12 A (/A #5428 (ADC) , &> ADC "] Z1& 8 /MM,
A DASEI PR R B R i e . RIS, B3 TR I R 0 — B L

ADC #] LA ] DMA #:1F .

BRAWE T I RE L VAR R HEBIE AL — % 2RIk rh KEIE, S A5 5 R (0 1R
I, R A R T

HiE A E BT 2% (TIMX) Al gzl e i 25 (TIML) P A, w] RLAr i 9t et 2 ADC ik,
JS AR Y Re Al AD Fe4fe S It e A 25

2.2.23DAC (/s

Hor B Ao (DAC) & 12 ¥, HEH H B IR % . DAC 7] LAC B 1K 8 fir
B 12 A, T LLS DMA I 24i0 415 H . DAC TAELE 12 A, od oy Ui B e w55,
DL B AT 057 . DAC A 2 ANMrHEE, A BB M ss, wT L T/EER DAC . 7Eitk
BT, ATLLERZE U 2 ANEIE R, X 2 ANEE R ] LR AT, AT Lo AT

DAC ¥ BHFAE

2 /> DAC 2. 1AM H OB IEXS B 1 AN a8
8 fralE 12 A7 Frif %

12 AR s B 2 % 55 3 A 5%

[F) 2 S D e

Nk 5 30 T A ol

=BV AR

XU DAC EJE [ e Bl 5 5l % 460
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o LENEIEHASH DMA I

® AN R B 4
2.2. 24 W RIh#ET &

MM32W3XxXBHE K T 5 A B RS ATUSC R 2%, 2% [ Bl {5 6 2R JC 28 L 38 A5 J= 2 U e s BB T 1)
2.4GHzHISMATE -

AMM3B2WIXXBHE L, S A A A A R 5 1 222 BT R K 1 e RV AT SEE e 2 U R D g . e B it k-
80dBm 1L 75 ) S AFHE % TS

2.2.25 R BB IR A
TR AL A= e — B LR ML R, 35S BIAE 2.5V < Vppa<3.6V Z 0. R JELIRERAEN
RS ADCL_INO HIM NGEIE b, T K% 3 (0 e A ¥ 38 - Bl

2.2.26 B7¥L SWD RO (SW-DP)
Wik ARM 2L & 471835 1 (SW-DP)

ARM ] SW-DP % 1 fo vFid i e AT 2 i 1 TR 21 5 5 AL
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1. MM32W3xxBHEEEE
iCode AHB Flashf% 1 K —— Flash
CPU DCode
AHB SRAM
24 4k
System AR
DMA DMA
K= Mrizl APBL
<D MERE2 APB2 /L
% N
< A RO A ADC2 GPIOB DAC SPI2
< $81 92 (RCC) ADC1 GPIOC PWR IWDG
- UART1 GPIOD BKP WWDG
SPI1  GPIOE usB RTC
(= TIML  EXTI 12C2 TIM4
CRC GPIOA  AFIO 12c1 TIM3
UART3 TIM2
N UART2
DMAI# >R |
ANALOG PART | DIGITAL PART
1
i CSN
2.4GHz GFSK TX E SCK
! MISO
I I i MOS|«—
: IRQ
ANT[1 Y i CE
RF Baseband
Synthesizer Analog PLL Freq.ConItroI and Moden
RF_Xlg: Oscillator 0 £ R
| Ll
RF_XO /buffer v v
|
|
VDDAL}—>{ LDO »  2.4GHz GFSK RX —
Regulator i
|
]
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Bl 2. BFepi
HSI HSI /6 0
48 MHz 48MHz . USBCLK
Prescaler » to USB interface
1,2
/4 /1, HCLK
to AHB bus, core
Clock memory and DMA
Enable (3 bits) .
PLLSRC DM SW to Cortex System timer
DIN HSI/6 » FCLK Cortex
Free running clock
AHB APB1
PLLCLK SYSCLK
PLL Prescaler 4-{ Prescaler \ :(SIAKPlBl >
1,2..512 1,2,4,8,16 ;
HSE / / Peripheral Clock peripherals
Enable (16 bits)
| If (APB1 Prescaler=1) x 1 [T\ TIMXCLK
css else X2 I—_/ to TIM2,3 and 4
Peripheral _Clock
PLLXTPRE 5 Enable (3 bits)
brocea] [\ P2
— Prescaler >
0OSC_ouT to APB2
_ HSE OSC /1,2,4,8,16 Peri —/ peripherals
8-24 MHz eripheral Clock
OSC_IN Enable (12 bits)
| | If (APB2 Prescaler=1) x 1 [\ Timick o
else X2 to TIM1
Pelgll_erdclock
/128 Enable (1 bit)
ADC
0OSC32_IN LSE OSC LSE RTCCLK ADCCLK
> Prescaler oo "
05C32_0UT 32.768 kHz to RTC /2,4,6,8
RTCSEL[1:0]
LSI LSI IWDGCLK N
40kHz to Independent
Watchdog (IWDG)
Legend:
. HSE = high-speed external clock signal
i 2 PLLCLK
Zla'rl‘( o HSI = high-speed internal clock signal
MCO[ ock Output HSI LSI = low-speed internal clock signal
HSE LSE = low-speed external clock signal
SYSCLK

Mco
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3. 5BlIE X

E 3. MM32W3xxB LQFP64 3| {445

~ O
> 9o

>20L00BdOUDMOLYO00 I

O =>xrmoo0o zZ20 2200000

T M N = O N VWM T MmN A OO

O O O O O N I I 1N 1D 1N I I 10 N0 <
VBAT [] 1 @ 48 ] DVDD
PC13-TEAMPER-RTC [] 2 47 3 DVSS
PC14-0SC32_IN [ 3 46 [ PA13
PC15-0SC32_OUT [ 4 45 [ PA12
PDO-OSC_IN [ 5 44 [ PALL
PD1-OSC_OUT [] 6 43 [ PA10
NRST [ 7 42 [ PA9
PCO ] 8 LQFP64 41 [ PA8
PC1 [ 9 40 3 PCO
RF_XO [] 10 39 [ PC8
RF_XI [ 11 38 [ PC7
VSSA [ 12 37 (3 Pcé
VDDA [ 13 36 [ PBI15
PAO-WKUP [ 14 35 [ PB14
DVDD [ 15 34 [ PBI13
PA2 [] 16 33 [ PBI12

N 00 0O O - N ™M < 1 O N 0w O = N

— = A N &N &N NN NN MM

O N A g N o SN O d N O A QA

< ppaI<< <00 @@D@ TSP E

o [ o M o M a s YO o W A W o WY A T 4 4] P

23 ao3 g%
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B 4. MM32W3xxBLQFP48 3| ji4 75

(@)
g ao

8 -3 >0 9

o N~ O < —

2zSegaRReResis

O N OV T MON A O 0 N

< - T T T T T O O™
VBAT [ 1. 36 1 DVDD
PC13-TAMER-RTC [ 2 35 1 DVSS
PC14-0OSC32_IN ] 3 34 1 PA13
PC15-0SC32 OUT [ 4 33 1 PA12
PDO-OSC IN [ 5 32 1 PA11
PD1-OSC_OUT [ 6 LQFP48 31 [ PAILO
NRST [ 7 30 [ PA9
RF XO = 8 29 [ PA8
RF XI = 9 28 [ PBI15
VSSA [ 10 27 1 PBi14
VDDA [C] 11 26 1 PB13
PAO-WKUP [ 12 25— PB12

M < D O N 0 OO O 4 N M <

T = = = = — = N N N N

23%2¢58883:24¢

n_n_n_o_n_n_n_n_mm(g'i

o o n <
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# 3. MM32W3xxBE| il X

51 B i o 110 N Al 2 Thig
5 B4 K FH Fhfg -
LQFP64 | LQFP48 P BINZH R HE LR
1 1 Vear S Vear
PC13-
2 2 TAMPER- 110 PC13 TAMPER-RTC
RTC
PC14-
3 3 I/0 PC14 0SC32_IN
0SC32_IN
PC15-
4 4 0SC32_ 110 PC15 0SC32_0ouT
ouT
PDO-
5 5 I OSC_IN
OSC_IN
PD1- 0SC_
6 6 o}
0SC_OouT ouT
7 7 NRST 110 NRST
8 PCO 110 PCO ADC2_IN2
9 PC1 110 PC1 ADC2_IN3
10 8 RF_XO 110 RF_XO
11 9 RF_XI 110 RF_XI
12 10 VSSA S Vssa
13 1 VDDA S Vopa
ADC1_INO/WKUP
PAO- /
14 12 110 PAO
WKUP UART2_CTS/
TIM2_CH1_ETR
RF_
15 DVDD S
AVDD
ADC1_IN2/UART
16 PA2 110 PA2 2_TX/
TIM2_CH3
ADC1_IN3/UART
17 13 PA3 110 PA3 2_RX/
TIM2_CH4
18 DVSS S DVSS
19 DVDD S DVDD
ADC1_IN4/DAC1
20 14 PA4 110 PA4 _OUT/

SPI1_NSS
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31 B i e 110 N AR A ThRg
5 B4 K Syt F Ik -
LQFP64 | LQFP48 P BINZ H IR HE LRk
ADC1_IN5/DAC2
21 15 PA5 110 PA5 _ouT/
SPI1_SCK
ADC1_IN6/SPI1_
22 16 PA6 I/0 PAG TIM1_BKIN
MISO /TIM3_CH1
ADC1_IN7/SPI1_ | TIM1_CH1
23 17 PA7 I/0 PA7
MOSI /TIM3_CH2 N
24 PC4 110 PC4 ADC2_IN6
25 PC5 110 PC5 ADC2_IN7
ADC2_INO/TIM3_ | TIM1_CH2
26 18 PBO I/0 PBO
CH3 N
ADC2_IN1/TIM3_ | TIM1_CH3
27 19 PB1 I/0 PB1
CH4 N
PB2/BO
28 20 PB2 I/ FT
OT1
12C2_SCL/UART3
29 21 PB10 I/0 FT PB10 x TIM2_CH3
12C2_SDA/UART3
30 22 PB11 110 FT PB11 B TIM2_CH4
31 23 DVSS S DVSS
32 24 ANTP ANTP
SPI2_NSS/I2C2_S
33 25 PB12 I/0 FT PB12
MBAI/TIM1_BKIN
SPI12_SCK/UART
34 26 PB13 I/ FT PB13 | 3_CTS/TIM1_CH1
N
SPI12_MISO/UAR
35 27 PB14 I/ FT PB14 T3_RTS/TIM1_C
H2N
SPI2_MOSI/TIM1
36 28 PB15 110 FT PB15
_CH3N
37 PC6 I/0 FT PC6 TIM3_CH1
38 PC7 I/ FT PC7 TIM3_CH2
39 PC8 I/0 FT PC8 TIM3_CH3
40 PC9 110 FT PC9 TIM3_CH4
41 29 PA8 110 FT PA8 TIM1_CH1/MCO
UARTL_TX/TIM1_
42 30 PA9 I/ FT PA9
CH2
UART1_RX/TIM1
43 31 PA10 I/ FT PA10 oH3
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31 B i e 110 N AR A ThRg
5 B4 K Syt F Ik -
LQFP64 | LQFP48 P BINZ H IR HE LRk
UART1_CTS/USB
43 32 PA11 110 FT PA11 DM/CAN_RX
[TIM1_CH4
UART1_RTS/USB
45 33 PA12 110 FT PA12 DP/CAN_TX
[TIM1_ETR
JT™/
46 34 PA13 I/0 FT PA13
SWDIO
47 35 DVSS S DVSS
48 36 DVDD S DVDD
JTCK/
49 37 PAl14 I/ FT PA14
SWCLK
PA15/
TIM2_CH1_
50 38 PA15 I/0 FT JTDI
ETR/
SPI1_NSS
51 PC10 110 FT PC10 UART3_TX
52 - PC11 110 FT PC11 UART3_RX
53 - PC12 110 FT PC12
54 - NC S FT NC
55 39 NC S FT NC
56 40 PB4 I/ FT SPI1_MISO
57 41 NC S FT NC
12C1_SCL/TIM4_
58 42 PB6 110 FT PB6 UART1_TX
CH1
12C1_SDA/TIM4_
59 43 PB7 110 FT PB7 UART1_RX
CH2
60 44 BOOTO [ BOOTO
RF_
61 45 RF_MISO 110
MISO
RF_
62 46 VDD1V2 S
VDD1V2
63 47 IRQ S RF_IRQ
64 48 DVDD S DVDD

1. 1=t N, O=%#it, S=Hi§, Hiz=/5kH
2. FT=RZ 5V

23/60



MlﬂdMoh_ﬂﬂ
'“ MM32W3xxB Datasheet Ver.1.1/n4

4. TAERRBER

R 4. FrERBUR
Mz Y- NG HhEE #iE
0x4002 3400 - 0x4002 43FF 4 KB Reserved
0x4002 3000 - 0x4002 33FF 1KB CRC
0x4002 2400 - 0x4002 2FFF 3 KB Reserved
0x4002 2000 - 0x4002 23FF 1 KB Flash#
ARB 0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 1000 - 0x4002 13FF 1KB AR (RCC)
0x4002 0400 - 0x4002 OFFF 3KB Reserved
0x4002 0000 - 0x4002 03FF 1KB DMA
0x4001 8000 - 0x4001 FFFF | 32 KB Reserved
0x4001 4C00 - 0x4001 7FFF | 13 KB Reserved
0x4001 4800 - 0x4001 4BFF 1KB Reserved
0x4001 4400 - 0x4001 47FF 1KB Reserved
0x4001 4000 - 0x4001 43FF 1KB Reserved
0x4001 3C00 - 0x4001 3FFF 1KB Reserved
0x4001 3800 - 0x4001 3BFF 1KB UART1
0x4001 3400 - 0x4001 37FF 1 KB Reserved
0x4001 3000 - 0x4001 33FF 1KB SPI1
0x4001 2C00 - 0x4001 2FFF 1KB TIM1
APB2 0x4001 2800 - 0x4001 2BFF 1KB ADC2
0x4001 2400 - 0x4001 27FF 1KB ADC1
0x4001 1C00 - 0x4001 23FF 2 KB Reserved
0x4001 1800 - 0x4001 1BFF 1KB GPIOE
0x4001 1400 - 0x4001 17FF 1KB GPIOD
0x4001 1000 - 0x4001 13FF 1 KB GPIOC
0x4001 0COO0 - 0x4001 OFFF 1 KB GPIOB
0x4001 0800 - 0x4001 OBFF 1KB GPIOA
0x4001 0400 - 0x4001 07FF 1KB EXTI
0x4001 0000 - 0x4001 03FF 1KB AFIO
0x4000 8000 - 0x4000 FFFF | 32 KB Reserved
0x4000 7800 - 0x4000 7FFF 2 KB Reserved
0x4000 7400 - 0x4000 77FF 1KB DAC
0x4000 7000 - 0x4000 73FF 1 KB HIE ] (PWR)
APB1 0x4000 6C00 - 0x4000 6FFF 1KB J5 £ H A7 24 (BKP)
0x4000 6800 - 0x4000 6BFF 1KB Reserved
0x4000 6400 - 0x4000 67FF 1KB CAN
0x4000 6000 - 0x4000 63FF 1KB Reserved
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PSRa5 ik PN Hhix T
0x4000 5C00 - 0x4000 5FFF 1 KB usB
0x4000 5800 - 0x4000 5BFF 1KB 12C2
0x4000 5400 - 0x4000 57FF 1KB 12C1
0x4000 4CO00 - 0x4000 53FF 2 KB Reserved
0x4000 4800 - 0x4000 4BFF 1KB UART3
0x4000 4400 - 0x4000 47FF 1 KB UART2
0x4000 3C00 - 0x4000 43FF 2 KB Reserved
0x4000 3800 - 0x4000 3BFF 1 KB SPI2
0x4000 3400 - 0x4000 37FF 1 KB Reserved
0x4000 3000 - 0x4000 33FF 1KB IWWDG
0x4000 2CO00 - 0x4000 2FFF 1KB WWDG
0x4000 2800 - 0x4000 2BFF 1KB RTC
0x4000 0C00 - 0x4000 27FF 7 KB Reserved
0x4000 0800 - 0x4000 OBFF 1 KB TIM4
0x4000 0400 - 0x4000 07FF 1 KB TIM3
0x4000 0000 - 0x4000 03FF 1 KB TIM2
0x2000 5000 -0x3FFF FFFF |~512 MB Reserved

SRAM 0x2000 0000 - 0x2000 4FFF 20 KB SRAM
Ox1FFF F810 - Ox1FFF FFFF ~2 KB Reserved
Ox1FFF F800 - Ox1FFF F80F 16 B Option bytes
Ox1FFF F400 - Ox1FFF F7FF 1 KB Sysem memory
Ox1FFE 1CO00 - OX1FFF F3FF |~256 MB Reserved
Ox1FFE 1000 - Ox1FFE 1BFF 3KB Security space
Ox1FFE 0200 - Ox1FFE OFFF 3 KB Reserved

Flash Ox1FFE 0000 - Ox1FFE O1FF 0.5KB Protect byte
0x1000 2000 - Ox 1IFFDFFFF |~256 MB Reserved
0x1000 0000 - 0x1000 1FFF 8KB Reserved
0x0802 0000 - OXOFFF FFFF |~128 MB Reserved
0x0800 0000 - 0x0801FFFF 128 KB Main Flash memory
0x00020000 - Ox07FF FFFF  |~128 MB Reserved
0x0000 0000 - Ox0001FFFF 128 KB LR A

SRAM,  #i TBOOTH L &
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5. HES%RHE

5.1 MR
SRR, BT BRI L Ves A3EdE. BT PEASII7E 50Q R LRG048 Pl .

5.1.1 B/MRIBEXEE
B AR B, BN KB AR IR Ta= 25°C, Vop= 3.3V FHUTHIMIR.

5.1.2 HRHfE
BRARRERI B, SRR ST Ta= 25CHI Vop = 3.3V IXEEH U T-BEHE S R 2 M.

5.1.3 BAIHL
BRI ULEE, S i 2R A TR S AR & R

5.1.4 HILHEE
& 5 S H 0 S 44 T F .

B5. SR RREN

C=50pF

—
;_

515 FIH#ABRE
51 _E g U I 2 OR TR A

B 6 FIHRARE
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5.1.6 ftEFHR
B 7. e R
V
= Jo & LK
~ BEHLFF R (32KHZIR % %,
e 3 RTCHEREHL, Jo
= e SLXEE D
e e e e e |
1
i ] o :
@m0 o ; iﬁi povass | !
- # (cPu, ¥F|
A | 1
VDD Vbb I 5 |
T 1/2/3/4/5F=] iﬁ}fs%& 1 I
5X100NF el Vss > : :
+1x4.7uF -——— 12/3/4/5 k |
p— ___ T _____ I
VbD
1T VDDA N —————
10nF S| LR
+1uF =T ADC - T)@%i ,
PLL=
VssA

M _E T 4. TUF 25 A0E 2 Vops
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5.1.7 HRHEFENE
Bl 8. PRI R R

VBAT

[ ]
L

VDD

O

VDDA

]
L

5.2 RF —f&4stE
. B S R

N
tp > i« —
Tp b e Critical Zone
T toTp
ﬁ .
9
2 }
m s e Y . ———
e
g |n |
K ts
i Preheat
o

*l———¢ 25°C to Peak
Time —)>
* 5. RF—ffiei
brid ZH MR 2% A & /ME S IZPN I EeXiv
FREQ AR AR Vop=3.0V, Ta=25C 2400 24835 MHz
FC {E T8I FR Vop=3.0V, Ta=25°C 2 MHz
RFch RF @18 0 Vpp=3.0V, Ta=25C 2402 2480 MHz
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5.3 RF R§HHL4ERHE:
% 6. SHRRHDG R

P 4 MR 2% F w/MA A E RKME FLAL
MOD A 5 =X GFSK
BT g 0.5
Mindex W 0.45 0.5 0.55
DR TEAR E 2 1Mbps
PMAX IE PN THERFIES +4 dBm
PBW1M BB L LA 500 KHz
(1Mbps)
PSPUR AR -41 dBm
CFdev HL TR S +150 KHz
Freqgrift IR +50 KHz
IFreqdrift LILGE: R TS 4 +20 KHz

5.4 RF BRI

R 7. RFEZIHLASE
FriE ZH R A B/ ME S A = NE] <K (y)
RXSENS B RE BER < 0.1% -80 dBm

5.5 Xt EBAMEE

INE A LR EAT i R X R RAUE (SR (R 9. R 10, R 11) PR, Wit 358
WA ANEISIAR . X IR RS2 M B KB, R RRAEBLAC A T AR hBEVERRIETE IR . &R AF
KINTARE R SR T 2w asF i Al Sk

x 8. HERE
(i=) Eiiipa &/ME PN [EN AL
Vop-Vss SR AL HLE (15 Vopa 1 Vop) @ -0.3 3.6
Vi £ BV & B 51 LR s N R @) Vss-0.3 3.6 Y
TSI ER A BE® Vss-0.3 3.6
|AVppx| AN L 5| B TR F H R 22 50 .y
[Vssx-Vss| ANl 5| R TR F H R 22 50
VESD(HBM) ESD #Hioi R (AR 21, 5.3.11

1. FrABIHIE (Vob, Vooa) Fith (Vss, Vssa) 51 WA AU 2O FE R S A via Bl N Ik e R 4 I

2. lnaenyZexs AR DU E RRBE (3R 13) , BIERIE Vin N RE . R ABELRIE Vin AN
AR, ERIEESNT BRG] InaEny NS B KAE . 4 ViNoVinmax B, A — N IERVENHERG 4
Vin<Vss I, A —AN RIAIEN B -
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£ 9. W
e i SN : AL
Ivop 223 Voo/Vooa FEIRZL S IR (HERIFLRD) @) 150
lvss Z0d Vss HUZB G IR (JRH IR @ 150
o FER /O A 5] R0 _L i L R FRLR 20
A3 1O Az 51 I b P H iR -18 A
NRST 51BN B 15
Inapin D) HSE ) OSC_IN 3| fifil LSE f¥] OSC_IN 5| I ff1: A HLif +5
FoAh 5] R 15
Y linaeiny@ JITAT /O A ) 510 L FR ey N iR @) +25

1. FrAMHIE (Vob, Vooa) FIHL (Vss, Vssa) 5l HAZIGE 2R RSN R vEa B W Kt R 5
.

2. inapin 28X AT DU IS & BIARPR ,  BIORIE Vin AN Fol R AE . WHERARELRIE Vin ANl H iR
B, WELRIUELESMETBR B ng o ABEE Hd K. 4 Vin>Vop I, A — M IERVEANHR: 2 Vin<Vss I,
BN AFEN B

3. REEANHER S TSR . /% 5.3.17 7,

4. HJ1A 110 HFEIAENBTR, Y naen B8 RAE A T A1 LIRS S ) N HL I ) RIS £ 006
2. ZEERIET AR 4 10 3 1 E Y g ein 3R E IS o

£ 10. BEEH
75 Eiiipu I ON| LA
Tste Tt AU S -45 ~ +150 C
T KSR 125 °C

5.6 Xt B KB E TAEFAF

5.6.1 JBHITEXE
® 11 BRETEEE

55 S A B /ME IS YN L:<R [y
freLk P 3 AH B 4 47 % 0 96
frcLka 5 APB LIS £ 47 % 0 96 MHz
fecLkz 5 APB 2 4 b % 0 96
Vbp Pl LA s & 2.1 3.6 \Y;
VbpA TS o AR A5 Voo WAH [F] 25 3.6
Vear s TAEE 1.8 3.6 \Y;
LQFP64 203
DR FERK
7 HJE: Ta=85C mw
s 1A= LQFP48
) I RINRFEBL - 40 85
IR : Ta=85C °C
{RIhZFEEL® - 40 105
Ta®
: I KT ZFERL - 40 105
HEGRE: Ta=105C C
{RIhZFERL® - 40 125
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1 E WS AR R HL A Voo F1 Vopa fiEHL, 76 EHATIEHEAE R, Voo M1 Vopa Z 02 LA
300mV B2 .

2005 TaBAK, HE Ty NI Tomaxd(S I 177), W RFFE & Po 201H.

BAEBARIMDIEAEEPIRE T, RE T, AT Tima(B W 1715), Ta il LY R RIX TG

5.6.2 _HEFHE B K T/ERML
TRAPA NS BOEAE B0 T RIS .

R 12, brAEE RN R TAEE

a5 ZH A e/ ME IENEN <X
Vop L TFH#E R 100 ©

tvop TEHRT uS/vV
Voo FREHEZR 100 0

5.6.3 AR AL BRI ISR
ERABEG MRS HCE AR R 13 FIH AR T A Voo fH R IS .

R 13, WAL IR B

5 ZH % e /ME LAY ITONEN L ¥
PLS[3: 0]=0000 ( LJ+#% 1.813 1.819 1.831 \Y
PLS[3: 0]=0000 ( FR&#) 1.705
PLS[3: 0]=0001 ( EJ+¥#5 2.112 2.116 2.124 \Y
PLS[3: 0]=0001 ( FR&HH 2.0 \Y
PLS[3: 0]=0010 ( EJ+¥#% 2.411 2.414 2.421 V
Al g FE I R
TEEM$IA PLS[3: 0]=0010 (F i) 2.297 v
VpvD G DU 43 1 R -
- PLS[3: 0]=0011 ( EFH# 2.711 2.714 2.719 \Y
;;:
PLS[3: 0]=0011 ( FE&# 2.597 Y
PLS[3: 0]=0100 ( bEJH#%) 3.011 3.013 3.018 \Y
PLS[3: 0]=0100 ( FE&#H 2.895 Y
PLS[3: 0]=0101 ( EJH#5) 3.311 3.313 3.317 Y
PLS[3: 0]=0101 C FE&HH 3.194 Y
Vpvbhyst? PVD iE# 100 mV
v AR TR 1.623 1.656 1.675
POR/PDR N
A7 T 1.747
VppRhyst® PDR iR 90.9 mV
Trstrempo®@ | E L FFEEN [A] 20 mS

1. 7= S AR BT ORIE 2 BN BUE VeoripoR
2. HWTHRIE, ATEAF= RN,

5.6.4 NEMSRHBEE
TRAPLHHSEGRMKIER 15 71 H I 5RIEEZ A VDD e B Rl .
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® 14 HEWZEBRE

i ZH FAF /MA LIRILHE) - ON:) AL
-40°C<Ta<+105C 1.2 \%
VREFINT NEZH L X N
-40°'C<Ta< +85C 1.2 \%
LA S R AR,
TS_vrefint(l) . N 10 |JS
ADCIH AL [R]

.5 ) SR IS ) S e 2 FH v 1 22 YR A A5 51

2. T PRIE, ANTEAE = Hill .
5.6.5 fLHHBERREE

HTHFE R Z M BRI R 248 hr, XESHME R OF TIERE. FREREZ. /0 3]
By PRI E . TAESCR. /O I R . RS R R A B L R AT AR &

AT FE I BT T, TE LK 9.

AFTRS BT B AT UT R RTE FE A, R ERIT — BRI ARES .

BOKHRIEEE

gz il 2 AT R B 25 A

® IO Gl E AL T ANBER, FFIERR NS B

® T HIANAERAL T I HPIRAS,  BRAEA S 1 B

®  [NFEAEAE BRI ol IS ) T B 3] facin IR (0 ~ 24MHz B h O N5 A I, 24 ~ 48MHz Ivf 2y 1

ANERERAWD .
o EATHINEEITE (R: XANSELIE R E R BL P ik E) .

Voo 8 Vss (TLHEH)

£ 15. WS
A ERAE3. 3V B F
FriE S5 TR 21 moME | BEME | RKE LKA

MCU @ STANDBY mode,
RF block @ STANDBY mode
MCU @ STOP mode,

RF block @ STANDBY mode
MCU @ STOP mode,

RF block @ STOP mode
MCU @ SLEEP mode,
Supply Current RF block @ STOP mode
MCU @ ACTIVE mode,
RF block @ RX mode

0.008 0.019 0.022

0.195 0.200

0.242 0.258 0.269

4.8 5.3 mA

29.07 29.612 30.54

-3dBm 23

MCU @ ACTIVE, 0dBm 28
RF block @ TX mode +3dBm 33.84
+4dBm 35.15

1. TX, RX FriIRESHoyER HSI At efiE, HECE N fHCLK=48MHz, fAPB1 =fHCLK/2, fAPB2=
fHCLK, #:T Ta= 25°CHI Vpp= 3.3V Fill{5 (K114 .
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5.6.6 AMETEPIRREE
K B ARG IR AR B R A P B

TRP G W RESHCE A A S A SN BT, PSRRI AT AR 12 AR

MM32W3xxB Datasheet Ver.1.1/n4

F 16. RSB RS E

i 24 AT R/ME JAYE NI FLAT
fHsE_ext FH P 4R iz ) 1 8 32 MHz
VHSEH OSC_IN %\ 5| s B~ H s 0.7Vop Vbb v
VHsEL OSC_IN #i A\ 5| MK Ha P U Vss 0.3Vop
tw(HSE) OSC_IN =B i [] W) 16
tr(HSE) ) ) nS
e OSC_IN EFFECT B[R] 20
Cin(HsE) OSC_IN #i N&HW 5 pF

DuCy(rsg) s 45 55 %
I OSC_IN f A\ I HLit Vss<VinsVop 1 uA
R 17, SR R R Bl

PRE ZH I 2% 1 e/ ME A RKME LA
fnom PRI 16 MHz
froL LA T A RS +50 ppm
ESR S5 100 Q

PD XK 20 mA

1. HBOHRE, AFEA .

R T
SRR 2

E10. $HIREHREEAIS ~ 24MHz &k i S8 T B2

, 2
ingl i i

0SC_IN

IR
I N 5
Tl

8MHz RE

D fHsE

~< -

0sC_ouT

[
]
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BI11. SHARBERE B 16MHz & A it . 70 37
%E&AT EE?éQ; CL].
BIEIR - l\\ ~~~
/ N 1 RFIN |> fHsE
:I J_ ELGMH T —
Z
\ 1 i
__[_' ”_: R 8 ] RF_out el

S

A5 P A A M B T R A% AR ) TR S SR e

r RSN A (HSED) R LA 4~ 16MHz 1 /B Btk as t s IRz a7 A o A1 e G
R T TR R A AN T A, B AR RIS R . R R, RS A
FLZE A2 AT eI S IR A PR 5 B, DA/l 2R AT S B (IR E N 18] o A7 R AR T IR AR I VR4 2 50

O, BhE. RERESE) |, VAR 2
F 18. HSE 16MHziR % #3345 0@

75 S A /M JAE i CUNI:| B
fosc_in PR a 16 MHz
Rr PR 308 S i HL B 3000 kQ
Cu SRS A7 A8 P 2 5 0 N
CL® (REATILL (Rs) Rs=300 30 P
Voo= 3.3V,
l2 HSE KXz} f it ViN= Vss 1 mA
30pF 3k
Om PR w175 B3] 25 mA/V
tsu(Hse)® JE Bl ] Voo A& sE [ 2 mS

LAERES R VES B S R P R B PR A I R 20 1

2. BEFEATEEH, AP K.
3. AT Cuafil Cuoy REULBEFI BRI RIS B9 () SpF~ 25pF Z IKHEA

B, IHRETT & EORM AR BOE RS . 8% Cu M Co HAHMFRIZS . SIARIERER L Cu M C i

FAITHE S NN ABENS . £k Cu Ml Citf, PCB 1 MCU 5l AR AN IZ S EEN (R LUH IS
WAL IS PCB BRI A% 10pF fliit) o
A, FXFEARH) RE RLPEAE,  AENE AT DLyl S AE WIS T A5 PN P A Y T R A R AP, IXAPIRER R
7 A L A AR A T AR . (E, R MCU S B FHAE G55 B A A, v i 7 XA
5. tsunseyre i SN [], Z MERPFERE HSE JHnIllE, H 2525 E 1) 8MHz ik IX B [a]. X4
{EAEAE—DARAERT S RS EIEAS ], & nT RE DR S PR G A A R T AR ALK
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B12. S ERmE R SRR A TR B

A
VHSEH
90%
1 1
1 1
10% A x |
1 : : | ! : :
VHSEL i - :I i
1y | [ H ! >
il T i :- ! ‘ ' t
IR tr(HSE) Pr1e i —>—'<—i € Lf(HSE) ! i<—>i tw(HSE) B itw(HSE) t
vt T [ H ! .
< THsE >

N
el
=
i
¥
||=

L
fHSE_ext OSC_IN

100pF

PR

T L A R A SR N 5 P s 7 A SRR S AR R T — A L6 MHz 1) i 1A/ P B 1 iR s
16MHz K] fit A/ B ZE A Ik s B S PR DA it e b, RISt R 0 — 1> 100N F L2 25 i A Bk
Sttt i
2. FH P G SR P AR S s, LOMMHZ I 40/ Wi BV R 35 B Ay S AT R AR T Ao

R B SN IR G IR AL BRE S 7 B

NERAG I RRESECR A MR SRR BHIR AT, AR A RS R 12 1A

19 {RESHERF I BRRR

(iR ZH %A R/ME SAME | KM LA
FLsE ext F P A I B AT R ) 16 32.678 200 KHz
VisEH OSC_INi A 51 s o1 L s 1.2
ViseL OSC_IN#ii N\ 51 YIS Ha~F HL s 0.25 v
tw(sE) OSC_IN S BUK H I [ @ 15259
tr(LsE) . N ns
oo OSC_IN_FFHET B (1) s ] D 1
Cin(LsE) OSC_INfi AZHW 5 pF
DuCysg) sl e 50 %
I OSC_IN#i NI HLIf Vss<VINEVbp 0.03 uA

1. ¥ ORIE, AR
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Bl 13. SRR I SRS TR

VISEH — focoooooo
90% [====mmmmm e A e\

10% f-------

VLSEL

i———— > twiLSE) [ tw(LsE)
1 1

~+ VY

fLSE_ext

S ERE BHIR

5 F— ™ B A B R T 5 B8 72 A BRI (R T A/ B 4

(KR ANEBEBh (LSE) ] PI#E F—A 32.768KHz W) A/Ma BV R 28 /4 i IR o oA o AT TSR
HIE B TR 23 o H A AN eas fF, B SRR RIS . EN A, ERES
AR AR AR AR ] e WS RS 2 1 5 I, DA/ INGn 2 AT S s IR AS e i 18] o A o0 SR A I IR 28 1 1
MSH R, B BES , EEEMENKA /. (BFF: X BEEINSAERAS P23 A 1E
P TCIR fR R D

FERT Cu il Cro, B UUE & U SpF~15pF Z (A& A g, FRPRIE ST A BR 1Y SRk 5l
PRas. 1B Clufl Co HAMFEISE. SRHIERIEE L Cufl Co I ITAH S A M AN S

A CLH FRTFHE: CL=CluxCl2/ (Cu1+ CL2) + Csray, HH' Csray 72 7| I L AT PCB R EL
PCB MR, ERMAE RN T 2pF ~ 7TpF Z ],

LN TR Cu M Co i M (15pF) , SmFZIEPEH fia 2 CL<TpF MRS, AaefE
A2 12.5pF iSRS .

flhn: dnARESE T M C=6pF IiEIREEIF H Coray=2pF, M CLi=C12=8pF.

R 20. LSEIRT S5 (fsc=32.768KHZ)®

55 S A w/ME | WRE | BROKE | B
Rr P R st FLRE 25 MQ
C
o | MBS SRR IR | Rs=300 4 | pF
L2
Vpp=3.3V
2 LSELRZN 0.08 uA
VIN=Vss
gm PR A s 5 0.5 WAV
tsurse)@ Ja Bl (] Vop e F e I 1 4 S

LHZGEA TSR, AIEEF= R,
2.2 WAFH b7 I B B
EFEAR /N Re ISR EIRE 2% (1 MSIV-TIN32.768KHz) , 1] UMEAL N FE. VEIEIE &
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s AR ) A o
4 tsumseye o BT AE], 2 MERHERE HSE i E, B RS 3FE 1 8MHz HiRi% X Bt A] . XML
{HRAE— IR AER AR 28 LI EA5 2], & vl BE R AR il i s i AN [R) T A2 40 3 K
& 14. fF 32.768KHz &4 iy g2 i F

MM32W3xxB Datasheet Ver.1.1/n4

LR T A
AR RS
\\\\\ —-gkl‘ lJ_I
el \\ 0SC32_IN__ D fLsE
’ AY N
L J— 132.768KHz R 35
[T I F Faibl
— l Mgl*)&%?
- \\ T I,
A L 1osc32_out’

______

5.6.7 TR A BRI hiEAE
RS RRESHOR A PR A R R AR AR 12 B SRR E AR F)

RIEAE (HSD REGE

R 21, HSHRHB4FEO

Przanl=)

G S5 5 AE BME SRE BOKME AT
fhsi GIE 40 48 64 MHz
Ta=-40C~ 105°C -5 5
ACCusi | HSI iR, 35 (fkk = _1000C~ 85:0 ° ° %
Ta=0C ~70C -2 2
Ta=25C -1 1
tsumsy | HSI IR &% o hit il 2 uS
Ipp(Hsi) HSI #& % %5 it 81 200 pA
1. Vop = 3.3V, Ta=-40C~105°C, FRAE4FHIUH .
2. HETHRIE, AFEA I
fRGEAF (LS TR
# 22 LSHRGERIFHW
G ¥ %1 BME PR BOKME AT
fLsi® g 31 51 75 KHz
tsusy@ LS| 4Rk J5 Bhif [a] 1 uS
Ioosy® LSI #&35 #5 ThHE 1.1 1.7 pA
1.Vop =3.3V, Ta=-40°C~105°C, F&IEHrmliim.

2. MZEHERH, AR P IE
3. HIBCHRIE, AL T .

MM Th FEAR 2K R F P ]
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R 28 I e RIS (]2 AE > 8MHz (1] HSI iR o IO MR I BOll A5 21 e i {a ) A I Bkt £ 24
AT AR 2T E -

o (ENLELFFHUER I IR IR A
® ENRAEI: IR R N IR AR 2 A 0 o e

FiA (S (]2 A5 PR B I S AN (1 F FU IR A5 5 26 12 AR AR DI BLAG 21
# 23. (SRR RN ]

s S %A B KAH B
twusteep® AR R A X i 5 HSI =35 #5 B e i 4.2
AT el G R4 uS
t @ HSI &7 2 it B = 2uS 6.3
WUSTOP T 15 AR L) R 5 2 B A e i M

HSI #z ¥ #a B B i = 2uS
b w WL 600 s
nusToRY ML T 52 e I SRR [i)= 38uS ”

1. MG R 8] FA 00 B AP R A0 55 P R BB — 2R 4R 2.

5.6.8 PLL %%
NRIH S HOR AT PR B R AR AR 12 SRR =T 2.
R 24. PLLYFHEO
5 e = e
R/ME JARUY TN

PLL A 4@ 8 24 MHz

foun PLL i AR 5 %2 Lt 40 60 %
frLL_ouT PLL A5 L i 40 200 MHz

tLock PLL A8 i i) 100 uS

1. micrtRIE, ARl
2. TEERAEHIEMI AR RE ATARYE PLL i NI Bl AR5 43 feu_our 4T SUVEVE A
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5.6.9 fAEaRsFE
NP
FRAERE AU, PR ESHURAE Ta = -40°C~ 105°C1H31.
% 25. NEAEME R TE

5 S A w/ME HAE N 2R 2
tprog 8/ 1 i R ) TA=-40°C ~125°C 4 - - us
T (B12KF5) HEERIS . .
terASE i TA=-40C ~125C 4 5 mS
H
tme B BRI ] TA=-40C ~125C 20 40 mS
R, fuok = 48MHz, 5 6 mA
e 7 L,

lop [eigzaNzz Y xz 7 mA

fhck = 48MHz,

BB,

2 mA

frck = 48MHz,
Iss StandbyH1it 1@25°C | 50@125°C uA
Ipep Deep Standby Hifi 0.5 15@125°C pA

Vprog e TBD 3.3 TBD \Y;

1. B ORIE, AR
& 26. WIEAERERA RRSIRRAHIR

e ZH % B/MA B A S ONEN <K {2
Faw (FTE: Ta=-40°C~85°C (BZ%H 6) i
Nenp e . . . 10 Tk
B RED Ta=-40°C~ 105°C (BN T)
Ta=85°CH, 1000 XEEQY 5 30
treT B R A HIRR Ta=105°C, 1000 K5O j5 10 E
Ta=55C, 1 k5O )G 20

1. MEZEERRH, AR Pl
2. PEAI I A BN IR LV B R AT

5.6.10 EMC 4%
FRURCE I3t A2 T8 7 il O 555 VAT I S R 134 T I )
Theett EMS (HREEURME)
YA AT—AMET R B FR R GEGE 1O 3% KR 2 A4S LED) ,  IaRE S g it in 2 b e i 30 B 377
AR, LED INKRRS T AR
® HHHE (ESD)  CIERUHL AN ) Fn 8 F B 5| B E 2= Th e b a iR . X IR
4 IEC1000-4-2 ¥Rk

® FTB: 7E Vpp Ml Vss il —~ 100pF [ HL 250 0 — A48 B 1R Bk P e CIE R R ) B 37
AThREMENR . X NIHASF A IEC1000-4-4 FrifE,
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O Fr AR DU R G R IR 5 AT
MRS R TR, XEHET M AL E XK EMS 00 MR BT Bl

£ 27. EMS#RE
i 24 At I
Veer 7 Voo il Vss 3@ id 100pF 1) HL 2% 0 Voo = 3.3V, Ta=+25C, TBD
1 5 BT R 1R R R Bk i E A B fhclk = 48MHz. #f4 IEC1000-4-4

BETH RS AR A DARE S R 75 ) 190 A

FEFAFH AT EMC IS ALt SRR A N A R AT 1. NAZIERAZ, % EMC 14

55 P LRI BAR R R A DA 2K
PRIt W PO SEAT EMC A, 9T S5 EMC A RAIATEN K.

7GRN

BRI L AR S R ], e

® IR IIRE U A
o SHMIELL
® MR PBIE (EHIEAAAAE.D

AUERD B R

IRZ W WHIRZ CGEAMIEALAE R BES R, T RLEE N THAE NRST 5] A —AMIKHF 8L
GRUTE 1 ] /Nt 55 2 R U M SN T 6278

FEBEAT ESD MK, AT DL H S R 0 i s B ey b A B = A SRR T, 4K

P8 73 /5 E o

PAB 1R A AEANTT R R AR R

5.6.11 X AME (AU
BEF=AAFEMMR (ESD, LU) , %R ML, S F #EA7 58 B AR DLk 2 8 1) o A< UK

PEJT T A TERE -
BRHER (

ESD)

[
He

FRrECE (AN IERIRKH R S RIRE — R e Ja — AN S B kR ein BT A RS BT A 5L, FERTR
NG B S EEH S (3 F x (n+1) HEHEGIED o XANMAFFE JESD22-A114/C101 Frife.

SR
N T Pt

o &4

BIVERE, w5 EAE 6 DR ERET 2 AN AMREE S AR B

PR G B, SR OB I AR PR 0 (At H L

o ERAMEA. FH AT E K /O FI B A

AT

4 EIAJJESD78A 5 il H A b v
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% 28. ESD##H:
5 S %A et o KE B
. " Ta=+25C,
VESD(HBM) BrE O L (AR . 2000
&4 JIESD22-Al114 v
. . N Ta=+25C,
VEsD(cbm) BHEBCEEE (RHIEEHETD) e 500
& JESD22-C101
s Ta=+25C,
ILu EA4135 (Latch-up current) 200 mA
4 JESDT8A

5.6.12 I/O ¥ M
L lEE NG Thk e

BRARRE RG], RIS HORALIRE 12 R FINER ). Fra [ 1/0 4m L #L 5 CMOS A
TTL,

£ 29. |/OEAERE
5 ZH % B/MA HLAE S ONEN A
ViL B AR AT R _ 0.8
TTL 5 0 \Y;
VIH AN e HE T HE 2
ViL PN IR G D _ -05 1.1
— CMOS i [ Y
VIH AN e HE T L 2.08
Vhys 1/O it 2 i fih 2 4% LA IR ¥ (D 500 700 800 mvV
Iikg BWANRHER® 1 pA
Reu 559 bR R E® ViN= Vss 30 50 100 «
Rep NP SRR E® Vin= Vbp 30 50 100
Cio 1/O 51 A e 25 5 pF

1. Rl A BT SRR LR . AR, ASEAEF R .

2. GOSRAEARAR S A FLEEE R R AT R T R

3. ER AT H AR A T — AN IR B HLBH H B — AN AT R OC) PMOS/NMOS SEFL. XA
PMOS/NMOS FF 2 FERHIR/N (2947 10%) -

P 110 ¥iig B2 CMOS F1 TTL ##%F (AR E) » efNFHESE T 25011 CMOS T2
5 TTL 2%k

® [T Vi
- R Vpp £AF[2.50V ~ 3.08V]; {#i ] CMOS FriEA & TTL.
- SR Vpp £AF[3.08V ~ 3.60V]; ] TTL 4#E{HAS CMOS.

® T Vi:
- ffiH CMOS FrEEEE TTL.
¥ IR B FLR

GPIO Gl A/ s 1) w] LAWS Wil th 22 18 48mA i, I HIRW+20mA B (AN ™4 f
VOL) o
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FERVP RLF R, 11O R % H A Z R UE SRS R AN BEBR I 5.5 %545 A 2680 B KAUE M -

® T 1/O ¥ M Vop FI3REU AL ST, Ik MCU £E Vop E3REUK B Kz 4T B, A

Xt e KANEE Ivop (B ILFE 6) .

® A 1/O i WU H M Vss i B ST, i MCU £ Vss it H BB KIg T H

S A0 i KAUEE Ivss (B2 UK 6) o

W ARE

BrRAERRBI LR, 3R 34 B KIS HOR PRSI A Voo BB RF & 3R 12 B FINER 2. i

/O i I #4236 2¥ CMOS 1 TTL
£ 30. fyHHEERRE

iR ZH FAF BRAME | BOKE | #
VoL@ R RS, 2 8 A 51 BRI R i e A TTL ¥, lo= +8mA 0.4

Von® | bk, %8S BREMELEE | 27V<Voo<36V | 0.8Voo

VoD WA, 2 8 AN TR R CMOS ¥, lo= 0.4

Vou® W e, 2 8 AN IR R romA 0.8Vobp

2.7V <Vpp<3.6V \Y,

Vo WE) R R, 2 8 AN S IR R i e v lio=+20mA 04
Vor®@E) ST, 2 8 AN IR R 2.7V <Vpp<3.6V 0.8Vop
Vo @@ WA, 2 8 AN TR R lio = +6mA TBD
Vor®@E) T, 2 8 AN IR R 2V <Vpp<2.7V TBD

1. ORI FLIAL lo A AR ZBE R 9 rhén tHIZEXT B RAIUEE, R Lo HIEAT (BT 11O JANSE

HIED AgEHEE lvsso

2. TR BRI Lo L AURZMAER 9 s L lRORBUEME, [N Lo BEAT (FT A /O JEIAIEE

HED AsEHE lvopo
3. AN E, AEA =K.

BN AT

o N A AT P ) ORI 7 IR B 17 AR 34 25

FrRARRE AU, 3R 35 B I S HOR AR AN AL s R AT B3R 12 ISR ARG 2.
R 31 WA EY

MODEX[1: e 5 g g "
5 ZH M AME | BORME | A
O] e &
. CL= 50pF,
fmax(1o)out R C) 10 MHz
01 Vob= 2V ~ 3.6V
(10MHz) taojour | FT HH i ZEAK HLTA 1) TR I (] CL= 50pF, 250 S
n
trgojour | i HHA 4 7R3 R 1B T[] Vop= 2V ~ 3.6V 250
CL= 50pF,
fmax(IO)out EEi‘j(}/Fm$(2) 20 MHz
10 Vop = 2V ~ 3.6V
(20MHz) taojour | FiT HH i ZEAIK HLTA 1) R I (] CL= 50pF, 1256 <
n
trgojour | iy HHA 4 750 LT 1) _E T I ] Voo =2V ~ 3.6V 125®)
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MODEXL: R S %A m/ME | mONE HA
™= Z R H/D B DA
Ol &
CL= 30pF,
P 50
Vpp= 2.7V ~ 3.6V
- CL= 50pF,
fmax(IO)out Bij(*fﬁz(z) 30 MHz
Vpp= 2.7V ~ 3.6V
CL= 50pF,
P 20
Vpp= 2V ~ 2.7V
CL= 30pF, .
Vop= 2.7V ~ 3.6V
11 N ) CL= 50pF,
tigoyout At F A P T B TR 8
(50MHz) Vop= 2.7V ~ 3.6V
CL= 50pF,
P 12
Vpp= 2V ~ 2.7V
CL= 30pF,
5 nS
Vop= 2.7V ~ 3.6V
" . ) CL= 50pF,
troout A A 22 e P T R 8
Vop= 2.7V ~ 3.6V
CL= 50pF,
P 12
Vop= 2V ~ 2.7V
. EXT 425 il #5 Aar P 2 715645 10
EXTI o
o B il 9 1

1. 1/O ¥ I3 B m] L i MODEX[1: OJfCE . 2 Il MM32W3xxB £ 2% F i H 4 ¢ GPIO ¥ 1L &

A AR I o

2. BRHRLERE 17 g L.
3. BRI, AEAFERINER.

B 15. B LA AR R X

A0 H A7
% &50pF

90% 10%

!
1
!
!
10%, !
1
!
!
!

'«—! tr(I0)out

tr (10)out H—»i
[}

[}
[}
[}
¢ T

Y

AR ((tr + t6) £2/3)T, FFH 52 (45 ~ 55%)
5 NS0pFI, TR KHIIE.
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5.6.13 NRST 3] et

NRST 5| Jli AR B CMOS T2, &R 17— MAREWTITH ER B, Rey (ZHE 36) .

AR B, RIS EOR A M BEIE A Voo (R HUR AT &R 12 2R HI RS 2.

£ 32. NRST5| Bisdefs:

5 S 1 ¢ /ME HAUE B KAH AL
ViLwrsn)® NRST i A& HLF HU -0.5 0.8 y
Vinnrsm)® NRST %\ i BV HL 2 Voo
VhysNrsT) | NRST i B RFfid & 2 HL R I8 i 0.2Vop mv

Rpu 55 LR A5 HH Vin= Vss 15 kQ
VenrsT® NRST % A&kt 100 ns
VirnursT)Y NRST %t A JE i kv 300

1. HBHRIE, ARl

2. bR HEARIFA— AN EIEREE BN M PMOS S8, X4 PMOS/NMOS 1T H

BHARN (Z145 10%)

Bl 16. 2K NRST 5] Ry

B SR F )

- -<

NRST?

\VbD

1
L
L

Rpu

S———-

[: A AL

1. A2 TR EF AR AL,

N/

2. FPT L ZRIE NRST 51 B HALREMS IR TR 37 P8I H AIHCK Vinrsn BA T, I MCU ARETT 2

AL
5.6.14 TIM ERS 28845k
RIS H B R

ARAM NS I TIRE T Chth BRAsE SRR ShERI B PWMAEIHD HOREIETERS, S5

5.6.1275,
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33, TIMx O
s S %A B/ MH B KAH E:<K )
, NN 1 tTIMxCLK
tres(TiM) TE I 28 73 FEA )
frimxcLk= 96MHz 10.4 ns
CH1 % CH4 1 I 28 4h58 0 frimxcLi/2
fext MHz
IEEPE frimxcLk= 96MHz 0 48
ResTim TE I 48 3 HeER 16 fir
MR T AR, 16 1 65536 tTIMXCLK
tcouNTER o
RLTH RIS I e A A frimccLk= 96MHz 0.0104 682 us
o 65536 x 65536 trimxcLK
tMAX_COUNT KA RE R
frimxcLk= 96 MHz 44.7 S

1. TIMx 2 — MNMEHAFR, 8E TIML ~ TIM4,

5.6.15 @50

12C #EORE

BRAERRRI LR, 3R 38 I KIS HOR PRI, fecuka FFAT Voo EHL S RF AR 12 (26 E
(CEIR

MM32W3xxB ] I°C #z O FF &bt 1PC A ML, (EH W FRE]: SDA Fl SCL A2 B 5, 24
BN, AES] AT Vop Z 18] ) PMOS B4 5], {EARIELE.

12C #E IR T3 38, AR AR A TIEESI I (SDA M1 SCL) HI4FIEVERE, L5 5.3.12

Ho
£ 34, PCEORE
FiifE 12O i 12C0@ -
5 ZH fy
e/ ME e KAE e/ ME K ME
tw(scLL) SCL HBh ] 4.7 1.3 <
- M
tw(sCLH) SCL 4 /= i 1] 4.0 0.6
tsu(spa) SDA 7.1 (7] 250 100
th(spa) SDA HHE LR FFI ] 0® 0 900®
tr(spa) ‘
SDA f1 SCL | F}isfa] 1000 2.0+0.1Cp 300 ns
tr(scu)
tispa
(oA SDA F1 SCL T &} a] 300 300
tiscL)
th(sTa) TF 46 25 A PR R 1] 4.0 0.6
tsu(sTa) EN=iapRR/EE Lo E avalngl: 4.7 0.6
tsu(sTo) 15 1 2t 3 ST 1) (] 4.0 0.6 uS
1Z IR B TR AR RIS TR R
tw(sTO:STA) P 4.7 1.3
LD
(o B 5% SR AP B3 400 400 pF

1. ¥ ORIE, ARl
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2. NIEEIFRERI 12C S RINE, feciky MUK T 2MHz. AIAEIPERI 12C W5 KE, fecika
WIKT AMHz.

3. WRARFRFK SCL 55 WK H P Ia], ) 3 75 396 2 4R 4% 1 A B AR RE R[]

4, N T B SCL TS A E XX, £ MCU A LZIRIE SDA 155 L%/ 300nS fRFRI

[
[ 17. 1°C M AR gy A i i

VbD VbD
4.7KQ 4.7KQ-£
100Q
. W SDA
12C L2k 1000
M SCL
HE MR EM
FeasgE T /N /
|
v/ : - | twmose TR
e Y . — —~_/
: \ 1 : : | T ! | !
tf(SDA) Pt P14 tr(sDA) »r—€tsuson) 1 -7 H : ,
| ! N | ! i 5 11 2% i E:<—>: tsu(STA:STO)
1 1 |
1 1 ! 1
<—>i th(sta) ! 4—»': tw(scKL)! U;—iﬂ—th(SDA) E !
| | | ", | |
SCL 1 \ : E : | : i
| |
tw(SCKH) H— tr(SCK) P-—€ B tf(sCK) —>— 4 tsu(STO)

1. &A% E T CMOS H-F: 0.3Vpp A1 0.7Vopo
SPI ¥ 045

BRARAS ST, % 39 B IS KR M FRBHE RS, focLio A Voo (B HUE 75 &% 12 92 AR
HE.

B NS IS (NSS. SCK. MOSI. MISO) [N, =W 5.3.12 74,

R 35. SPIFE®
s S %A w/MA e KAH <K A
FE 0 36
fsck/tescr) SPI I i - MHz
A 0 18
tr(sck) N e
SPI B4 _EFRIT FER (A] A% : C= 30pF 8
tiisck)
tsunss)® NSS &7 i [d] M Atpcik <
n
thnss)@ NSS {RFF T [A] N5 73
twsckr)@ FAH, feck= 36MHz,
SCK & AU 1 [a) 50 60
twscky)® o oS R E= 4
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55 ZH A% H/MA N XA
tsupn® WA, AR SPI1 1
tsu(sn® RN A, AR 1
thov@ HAR I NCRRRT ), F R SPI1 1
th(sn®@ s N ARREI ], AR 3

MR, freik= 36MHz, 0 s
ta(s0) @@ K s U i TR T3 & 4= 4

MAES, freik= 24MHz 4tpcik
tais(s0) @@ Hodfad A8 1k ) N E 10
tyso)@® K A 20w TR MR (BRI Z 5D 25
tymo) @D KR A 0w TR T (ERRAHTZ 5D 3
th(so)® MR (R BEIAHTZ 5D 25

HH i ORRR I (1) o

thmo)®@ ER (R 2D 4

L SPIL Fpith 72— e .

M2 PR, ASEA > .

/MBI RSN R R R /NN TAD S5 KB R TE R IR A5 480 1) 5 ORI T

S5 /IMBE R 9K A LR R B /NN TRD e KB R AR 2 BT v LA 1R K ]
& 18. SPI I FE-MERF CPHA = 0

CPHA=0

N

CPOL=1 A T O 5 B A o B
po-o AL LM

RGN N S R S S O T
08%., ~{Cwse )OO g

NSS
(to slave) _\

CAPTURE STROBE

|
|
|
|
| _¢c
:))

B>
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& 19. SPI Bt E-MAERFI CPHA = 10
CPHA=1
P

CPOL=1 A
: ] ] ] ] ] ] ]
] ] ] ] ] ] ] ]
| | | |

CPOL=0 Y
)
]
]

MISO

MOSI

NSS

(to slave)

(from master) MXMSBItX
(from slavJ@MXM$BitX

LSBit

X

X LsBit

\r

CAPTURE STROBE |

|
|
|
Y
o>

P>

1. &

A ET CMOS H-°F-: 0.3Vpp M1 0.7Vppe

K 20. SPI i B -E RO

i B
NSSHIA — .
| —— tc(scK) —p!
CPHA=0 M A N\
<L| cpoL=0 ! ! . N ()
& ¥ . : ! ]
S ! l : R
& _CPHA=0 W N S
cPOL=1 N i ! : .
¥ ! : ! o
. . | 1 [
! . : ! o
CPHA=1 m : N
|
<| croL=0 N ! : | A
& ¥ | | | »
S _ ' ! I | o
2| crHa=1 7 : ! U
CPOL=1 ¥ ! ! : &
] tw(SCKH)‘ ] | 1 tr(sck)
tsu("’“)“—“-' tw<SCKL>I‘_“ : % tsc)
|
MISO¥IA >< érm./\mmm D ge X AR X
T
ﬂ—tmw—h i
vostints Y st ] Xmize1ss X ek X
/N
tv(MO) '€ th(MOy«bt
1. W& SEET CMOS HF: 0.3Vop 1 0.7Vop.
USB ¢tk
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#* 36. USBRE IR

5 S e KAE AL
tstarTUP USB i % 2% J& shist ] 1 uS

1. HETHRE, AEAZ MR,
3 37. USBHEJSHM:

e ZH M B/ME® BRmE® BT
LN S
Vop USB #AFHLE® 3.0 3.6
Vi@ FEN N R | (USBDP, USBDM)
Veu® oy SL A %5 Vor it !
Vse® B R U 2 R
fi L oS
Vou B AN I LS 1.5kQ ) RL 2% 3.6VO) 0.3 y
Vor A L e v 15kQ ) RL % Vss® 3.6

1. T I H R I B 202 DAL A i b 28

2. NT 5 USB 2.0 &S MG, USBDP (D+) SIIAMEL N E 1 1.5kQ HPH#EEZE Vop,
AN TC 5 P A

3. MM32W3xxB [fJIERf USB DhRERT LLTE 2.7V R BIfRIE, TAZLE 2.7V ~3.0V HETEH T MM HE
R

4. Mg

5. RLA&Z

AP ORE, AR
B3| USB Bahas B
Bl 21. USB /¥ $CBf5 o LA T M 8152 X

XA
= SN\ 4
ZBAE £ 4 / \
(V7 L — !
Vss
tr b tr »—e
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F* 38. USBAH H S RO

iR ZH %Ak /MA N FLAT
tr TR @ CL<50pF 7.041 23.13 nS
tr I A @ CL<50pF 6.866 26.76 nS
tifm T R (A UT AL tr/ tr 96.52 125.1 %
Vcrs WHESZEXHE 1.391 2.967 \Y

1. BHEHRE, AEAFSHMER .
2. MEHIEE S 10%E 90%. FLIEHELE, 20 USB #VEH 7 3 (2.0 i) .

5.6.16 12 fi. ADC ¢
BReAERE I EEE, 3R 43 FISERM R GR 12 RAERIIREERE . fecike MR A Vopa £t HL H R E15

2N
VE: BEREFEAR L BT — KA
* 39. ADCH:
755 4 FAF /M JAUE SN FAAL
VopA At 2.1 3 3.6 \%
VREF+ ESHE Ik 2.1 Vopa V
fanc ADC Il 15 MHz
fs@ PR 1 MHz
frric® S % oo = 15z e
1/fanc
0 (VssaBf
Vain® e R Vrer-1E 822 VREF+ \Y,
D
Rain® PO PN R Z AR 1K 45 kQ
Rapc® SRAETT G HiBE 1 kQ
Capnc® PN B SRAEFIARBF L2 10 pF
fac = 15MHz 0.1 16 us
ts@ SKFERS [A]

15 239.5 1/fanc
tsTag® b Ha s [ 1 uS
o FEYio i fac = 15MHz 1 16.9 us

CRLFRRFERT ) 15 ~ 253 CRAf ts+iZPiE T 13.5) 1/fanc

1. HEZREVHERIE, AFEA I,
2. HETHRIE, AFEA I
3. EZRI T, VeerfENTZERES] Vopa, Vrer-TE N IEREE] Vssao
4. XTAMERf Ak, WAHER 45 FIHEEE N E—EIR 1ffecikes
AR 1: K Ran A

T .
fape X Cape X In(2N+2)  74P¢
FRAX (A1 HTHRERKIIMBATT, IR RZE LN 1/4 LSB. Hrp N=12 (R 12 i
IHEE)

Ry <
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£ 40. fapc=15MHzOBF B K RAn

Ts (A ts (uS) K Ran (kQ)
15 0.1 0.4
7.5 0.5 5.9
135 0.9 11.4
28.5 1.9 25.2
41.5 2.76 37.2
555 3.7 50
715 4.77 NA
239.5 16.0 NA

1. HWTHRIE, ASTEAE =l
% 41 ADCHEEE - IR HWHAZ H00

(57 28 MR WM | BROKME | AT
ET LREIRE 8 10
E0 T frcLk2=60MHz, 3 3
— fanc=15MHz, Ran<10 kQ,
EG WA RE . 1 1 LSB
Vopa=3V ~ 3.6V, Ta=25C
ED T AN 13 P 5L _ RN 6.5 7
B BHERE WA ADC Belfh 2 JF 7
EL R etk % 8 8

1. ADC [P BN FE BB R AE A IS N R A = U ==

2. ADC F5 L5 [ i N IR DG 2R e 7 SEIRE S AE AT AT AR A A ASADL S N 5] B By N S i) FRLAR, - BRI DX
FE 2 25 0 B AR 59— MU N 5| IEAE EAT (PR 4R B o UCHE W R ™ A S )y N FLIR AR R AU 5
JE, (SIS 8D 3 — B R A

W IERPENER, REATH 5.6.12 124 H 1T Ineny ZlinoenTEEZ N, #iA25#20 ADC
K.

3. HZEEVHEIRIE, AFEAF= R,

E22. i F§ ADC L7 (i 2 I

KAEA R FFADCHE He 2%

RAIN® AINx | Rapc? 12452

g t J_ e
parasitic

m .
e
@ —_|_ —|_CADC‘“
L =
Ak

J

%

1. % Rans Raoc il Capc MEE, 2 L3R 43,
2. Cparasitici%i? PCB (5)5‘:??}*[] PCB Xﬁ%ﬁ%*ﬁ%) EEELEQ%E%E (j(g/‘] 7pF) o t—fjj(ﬂg
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Chparasitic BE W BRAREL RS B, AR R M2 IS fapco

5.6.17 BB AR R
R 2. BEERBRE
iRE] ZH wAME | WARUME | RKME FAL
@ VsenseFXT Tl B2 1 2t +5 C
Avg_Slope® SEY R 4571 4.801 5.984 mv/°'C
Vs 1E25°CH 1) HL 1.433 1.451 1.467 v
tstarT® F I ) 10 uS
Ts_temp@® ELEGR T, ADCRAERT [H] 10 us

LAV RIE, AEE .
2. CTHORIE, A Al
3B L 10 KA ) ) A by o PR P 3 5 2 IR A3 R E

5.6.18 DAC %4

xR 43.DACHKHM:
55 ZH R w/ME | AE mANE L:<K )
Vbpa FE A L 21 3.3 3.6 \Y
VREF+ S R Vrer+ UL & /N T Vopa 2.1 3.3 Voba V
Vssa Hh 0 V
i Buffer i}, Vssa L)
‘ KQ
FH T
Rioap®
15 Buffer B, Vooa £/
‘ KQ
EEqN
7t Buffer i, DAC_OUT
Ro® 7C Buffer Bf i@ i FEST | 5 Vss Z BTN A 20 KQ
1.5MQ
‘ H Buffer iif, DAC_OUT
Croap® ik o . 50 pF
RIS
# Buffer i, %5 DAC — M K
DAC_OUTmIin® | DAC_OUT [ B, etsTAE 0.2 v
IR VRer+=3.6V HH4—4 12 fir
) OXOEO~OXF1C 2 [Alf¥%
#1 Buffer if, NBREE VRer=2.4V 45—
(1) o= -
DAC_OUTmax DAC_OUT LRI /N 12 K71 Ox155~0XEAB Vopa-0.2 \%
& Z A
7 Buffer i,
DAC_OUTmIin® | DAC_OUT L IH&EfkH 0.5 mv
% }
7 DAC —/Mip K m
7 Buffer i,
DAC_OUTmax® | DAC_OUT FHifkmE Vooa-0.01 |V
s

52 /60



s

MindMotion

SoC Solutions

MM32W3xxB Datasheet Ver.1.1/n4

R ZH R R/ME | BRUE | K | R
Toti#, Vrer+=3.6V,
R GRLEGY) | T
IDDVREF+ o Nt Z1H Ox0E4 W E 50 LA
T, DAC HEift iR .
TR AE
TR, WA
630 pA
Y 0x800
| PRIRAR 2 (FEHLELER) pn.
P ¥, DAC Hinhynks | Lo VRer=3.6V,
NI EH OXF1C I E 703 pA
Mikiab=
ONL® SR, PSSR DAC [t # N 10Bit LSB
(LSB)Z M H Z 57 DAC [t # N 12Bit +3 LSB
DAC It &~ 10Bit LSB
INL® JeLBPERR S
DAC Hit By 12Bit +4 LSB
DAC Hit By 12Bit +10
IR ZE DAC fic &~ 10Bit,
Offset® (0x800 [ & {1 5 FEAR VRer+=3.6V
{8 VRrer+/2 Z [8] ) 25 54) DAC IC# N 12Bit, 1
+
VRer+=3.6V
Gain error® 25 iR 72 DAC It & N 12Bit +0.5 %
tseTTLNG® ST ] CLoap<50pF, RLoap=5kQ 4 us
M N — /N B ()
Update rate® AL BIT S0, CLoap<50pF, RLoap=5kQ 1 MS/
< , > s
p DAC_OUT b0 5 e 2 LOAD p LOAD
1k,
SRR A T g L A i)
twakeup® (7£ DAC =i ZF /748 N CLoap<50pF, RLoap=5kQ 10 us
it & ENX)
R HL I B (Vopa) ¢ RLoap,
PSRR+® ) -40 dB
(BASHERNE) CLoap=50pF

Lttt a0R, AR dhdl

PRUpZ N

53/60




MlﬂdMoH_ﬂﬂ
'“ MM32W3xxB Datasheet Ver.1.1/n4

E23. 12BitTr &M/ AR DAC

éﬁ‘{*%& Rioap
I ' MW
123 Hok I || pacx_out .
L I I —1-
I
L] i =

6. PCB&ITEIN
6.1 HIRRITEN

R ) 2 B A 4 R T T34 . TR TR 1 10NF B 28 DA 2 e A AR (BT IR R ), B AT T 12 AT R M S 0T
MCU® Fro

Bl24. fites RS H IR LR B

:] Vopa

[ 1

1uF//10nF

L :] Vssa

|_<

6.2 PCBIEEE
MM32W3xxB 4.2 F TAEFE2.AG T LR ANE,, W st H0 250 R 206 o & 52, v R PL R L

\\\\\

o GUMHE B WA ik e s, AR & Jm A sent, NS EERIHOR A <

JE 73 o

PR N R E R B R IRET, MR BT B PCR A

® LR/ NAEFRPCB WREIME, A AavrlE Tk, HRE N HEles, 5REPAT

BT, ANRVFRBGEL . ERAU R B H B, 102 LB ik %

R 7 R EHAKH GND, B R B,

® IR ARG B AT AR BEAT IR, B eI AL B TR AN R 22 B0
(TopOverLay) »
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HLR FEYR L . HBZR A 2k BB oG R BN S IG R RE, O 7S TR PR B IR AR . A 2R i R &0 s b
2. HIRZTIR, HIESHRLSESL, BHEES4%E 0.2~0.3mm, HJELTE 1.2~2.5mm, H
KRR E ML, £ PCB_LIEEA F 2 18] #4H Rl o

HLJE A EARIE S B R HLDOME L, il BUELUF A1 0.1uF FHRIE:: R4
FEpEEE, 2 EUE 10UF A1 L0uF A R AeUE

O ANTER 28 2 [ E A RER K, 2R 98 L5 FEBH BT UL AL 2K
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6.3 2.AGH IR L ¥t
IINFRL R R SH T RS2 R AV B TS IR S 30077 A LUK A b . R, SR i — AN HE A [ 55
LU B RS . 2HIPCBRLNT, 1S3 R A R R HI KLk,

E25. R&EMR~F
DZI L3 L2 L2 o
w2} w2 ] w2}
" pe
D5
L4 L4 L4
D1
T L1
L6 L6 w2 w2y
D> > €S> > >
w2 L5 w2 w2 LS W2
W2 <>
D4 $ @
N‘ -
=5 =
W1 w2
Feed point
Ground Layer 2
Viato ground 2
R48. REHIRT
L1 3.94mm
L2 2.70mm
L3 5.00mm
L4 2.64mm
L5 2.00mm
L6 4.90mm
W1 0.90mm
W2 0.50mm
D1 0.50mm
D2 0.30mm
D3 0.30mm
D4 0.50mm
D5 1.40mm
D6 1.70mm
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7. HEERRE

7.1 #% LQFP64
E 26. LQFP64, 64 BYEHITE 5 m-F-&tisE
<l | AT 025mm
? GAUGE PLANE
E (&]
" D . EA] — ‘K
D1 N R
L L1
48| ‘ 133
NUOODODNOOMmEOOOOEOnN A
II II \I \I II \I \I II \I \I II \I \I II \I II -
49 32
bY [ —
= B guw
= ‘ =
64: f) ‘ =
FTTVRTTUUORTEONy —
PIN 1 1 ‘ 16 7
IDENTIFICATION »Cle
1. BRI H 1 2
2. R~FEfr Nk,
. =K
N
i/ ME HA(E KRAE
A 1.60
Al 0.05 0.15
A2 1.35 1.40 1.45
b 0.17 0.20 0.27
¢ 0.09 0.20
D 11.80 12.00 12.20
D1 9.90 10.00 10.10
E 11.80 12.00 12.20
El 9.90 10.00 10.10
0.5
K 0° 3.5° 7°
0.45 0.60 0.75
L1 1.00
N 5| % H=64
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7.2 H% LQFP48

B 27. LQFP48, 48 BYLHITH 7 fm Ptk

r
o e
‘(‘rqf l ...... L

GAUGE PLANE

Al ¥

b
4]
PIN 1 U HHRHAHER ! I
IDENTIFICATION 4 [P > ’
e
1. BRI I L 2 .
2. ReFArh=K.
N s
B/MA WAMYE | RKME
A 1.60
Al 0.05 0.15
A2 1.35 1.40 1.45
b 0.17 0.20 0.27
c 0.09 0.20
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1l 6.90 7.00 6.10
0.5
K 0° 3.5° 7°
0.45 0.60 0.65
L1 1.00
N S H= 48
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8. 54
MM32 W 3 7 2 P S B X

Device family
MM32 = ARM-based 32-bit microcontroller

Product type
W = Wireless

Sub-family
3 = Cortex M3

User code memory size
5 =32 K Bytes
6 = 64 K Bytes
7 =128 K Bytes

Function family
2 = Support ADC,USB

Package
P=LQFP
N=QFN

Pin count

S = 64 Pins
F =48 Pins
T =32 Pins

Wireless type
B =BLE

Options

TR= tape and reel packing
blank=tray packing
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9. iR

A RS HH#A
V1.0 release version 2017/10/17
V1.1 I ThFES 5 Standby M [H] 2018/02/23
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