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1 Fmiair

CMT453x R YW 705 >R F 3207 ARM Cortex®-MOW %, fim TAE £464MHz, B LHER48KB SRAM, 256
Flash.

LR FIBLES 29 Sk 4%, FF6 16 4 BLES. 28078, 1] L & AAsE R 1Mbps BLERE I, 2MbpsHi5EBLEAR
3, 125kbps BLEZLFEE T, (S8), 500kbps BLEZLFERI T (S2). CHFAOA (EliLff) FIAOD (B2 ), X¥f
RSSI (H G TR E R, SCRFENAE, CR2EE, R AKEY B, SCHFKEYSCAN, IRC,
10£7.1.33Msps ADC (] i & 9164716Ksps ), CHFAUMICHIAN, PGAUK, SCHrAEA. A, U TIMER,
RTC, WWDG, IWDG, LPUART, USART, SPI, I2CZ:4h¥%.

EHTHAKEY, OBU, #Ufefith, WG FERES, BRFEEFELRNMALE.
1-125 ) T2 R 507 fhAIHEE .

1-1 CMT453x ZHIHEE]

FLASH [mm——————————— -
os6ke | @ >

Cortex-MO0

|

|

|

SRAM ¢ > :
48KB System Bus

P Fmax64MHz COl”e:

|

|

|

|

|
|

ADC ) : NVIC
|

CRC <—>

BLE Subsystem

IRC | —
N BLE MODEM | Radio
DMA [ — BASEBAND
DMA
AHB
4—

System Bus2

AFIO TIM3

EXTI LPUART

4—>| SPI2/12S2 | | RTC |4—>
TIM1 WWDG TIM6

GPIOA USART2

GPIOB 2C

APB1 Max:32MHz

ik
itk
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1.1 ap2Rmy

K 1-2 CMT453x 2511 FARRE (5 B R
CMT 45 31 - E Q R

AFRE G L
PR HEERR
Bluetooth Q=QFN32
o =) BEVEHE
31 = Value line -40~85°C

1.2 EBB4—I5

% 1-1 CMT453x 25 R JEHC B

CoAaRAte) CMT4531-EQR
W i BLES.2
Flash%¥ & (KB) 256
SRAM% i (KB) 48
CPUI % ARM Cortex-M0 @64MHz
AR 1.8V~3.6V/-40~85C
B 1/N(TIM3)
F— =R 1N(TIM1)
EL¥N 1N(TIM6)
RTC 1/MRTC)
SPI 2/M(SPI1. SPI2)
12S 241281, 12S2)
A
12C 11M(12C)
Gam|
USART 2/M(USARTI. USART2)
LPUART 1/~(LPUART)
GPIO 21
IDMA (Il IE %)) 1(5)
1062 ADC (BB %) 1(8)
AMICIHIE 1
KEYSCAN 8/10/13GPIO%} 71| 3 744/65/104M 1%
IRC 1
CRC CRC16/CRC32
EES] QFN32(4mm * 4mm)
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2 IhgEEin

2.1 ACIHEERZ

CMT453x 2254 T ARM Cortex®-MOALFE 55 .

22 Trhifiss

B 2-1 fFfif s s 18

0XE010_ 0000- OXFFFF FFFF

0xE000_E 000 - OxED00_ EFFF
0xE000_ 2000 -0xE000 2 FFF
0xE000_ 1000 -0xE000_1FFF

0x 4003 2000~ OX5FFF_FFFF
0x 4002 0000 - Ox 4003 1 FFF
0x 4001 5800 -0x 4001 FFFF
0x 4001 0000 -0x 4001 57FF
0x 4000 7800 - Ox 4000 FFFF
0x 4000 0000 -0x 4000 77FF

0x 2000 C000- OX3FFF_FFFF
0x 2000 0000~ 0x2000 BFFF

Reserved

Vendor Specific
511 MB

NVIC SCS

BPU

DWT

Reserved

AHB Peripheral

Reserved

APB 2 Peripheral

Reserved

APB1 Peripheral

Reserved

SRAM

0x 0100 0000-0x 010F_ FFFF FLASH

Cortex-MO Peripheral
1 MB

Reserved 2GB

Peripheral 05GB

SRAMO05GB

CODE0.5GB

AHB

APB2

Reserved

BLE baseband

CRC

MODEM

IRC

RCC

ADC

DMA

SPI2_12S2

USARTL

TiIM1

SPI1_I2S1

KEYSCAN

GPIOB

GPIOA

EXTI

AFIO

APB1

PWR

12C

LPUART

USART2

IWDG

WWDG

RTC

TIM6

TIM3

0x 4002_C000 - Ox 4002 FFFF
0x 4002 8000 - Ox 4002 BFFF
0x 4002 3000 - Ox 4002 33FF
0x 4002 2400 - Ox 4002_2 FFF
0x 4002_1C 00 - 0x 4002 1 FFF
0x 4002 1000 - Ox 4002 13FF
0x 4002_ 0800 - Ox 4002 0BFF
0x 4002_ 0000 - Ox 4002 O3FF

0x 4001 4400 - Ox 4001 47FF
0x 4001 3800 - Ox 4001 3BFF
0x 4001 2C00 - Ox 4001 2FFF
0x 4001 2000 - Ox 4001 23FF
0x 4001 1400 - Ox 4001 17FF
0x 4001_0C00 - 0x 4001 0FFF
0x 4001 0800 - Ox 4001 0 BFF
0x 4001_ 0400 - Ox 4001 O07FF
0x 4001 0000 - Ox 4001 O3FF

0x 4000 7000 - Ox 4000 73FF
0x 4000 5400 - Ox 4000 57FF
0x 4000_ 4800 - Ox 4000 4 BFF
0x 4000 4400 - Ox 4000 47FF
0x 4000 3000 - Ox 4000 33FF
0x 4000 2C00 - 0x 4000 _2 FFF
0x 4000_ 2800 - Ox 4000_2BFF
0x 4000_ 1000 - Ox 4000_13FF
0x 4000_ 0400 - Ox 4000_O7FF

2.2.1 Flash

256K F A5 (IFlash, &P KA A]256K 74,  Hofth 2 [a) v] S 4% .

2.2.2 SRAM

48K F T HISRAM, Sleepti s I ] A4 fR¥F.

2.3 {RIIFEED

CMT453x 2517 fit SCHF DU AR D FERE 2K

o Idleffiz
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RAECPURE L, P SMEAL T TARRA FH AT AL K A rh Wi/ S A I e BECPU
e Standby#i =

CMT4531

HIJEIEH 21T, COREHLJEESCH, BLEWIZAT.
o Sleepfizt

I BPOCE],  HIEIE AT ERTIAERE N, COREMLIEIOCHE, BLEXKH.
«  PDHER

i 24 ¢H], {YWAKEUP 10 2 RESETH] M i ,

24 BHHERS

2 TR N
*  HSHRY; £ (64MHz)
e HSE#R¥#5i #(32MHz)
2 A s
o LS 2] £h(32KHz)
o LSE#R eI 4h(32.768KHz)

ERG FHEN G, HSINHSEEAERE, RGEH BERNIEFEHSL; LSIN]H T IKsh AL E [ T IWDG AR i
FEF LR IXBIRTC. KEYSCANMILPUART; LSER] @t #2/71% K SRTC KEYSCANMILPUART . LSI/LSE
A] - MIdle /Standby/Sleep/PD5 3 K H Sl R 80, A IS, AT — AN 5 nl 4l b o7 e s sl o
i, IR RS T HE .
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2-2 BSph

Clock Tree
Legend:
HSE = High-speed external clock signal
HSI = High-speed internal clock signal
LSE = Low-speed external clock signal
LSI = Low-speed internal clock signal
BLE_CLK
ADCIMSEL
HSE
@ ADC_CLK_16K
1 164 14 —
PLL ADC1_CLK ADC_CLK_64K
l_l 4.096M
12S_CLK
SCLKSW FCLK %I &
HCLK
X032MM_OUT HSE 0SC HSE CPU AHB BUS
32MHz
X032MP_IN :
- SYSCLK AHB ek 2} SysTick
T eaMHZMAX || e
s RC iz DMA_CLK/CRC_CLK
: Hsl
APB1
Prescaler 32MHz MAX PCLK.l to
11/2/4/8/16 APB1 peripherals
X032KM_OUT LSE OSC +—— RTC_CLK
XO32KP IN 32.768KHz| LSE f——— PWR_LSX CLK
- l—» BLE_LSX CLK s
- _ If(APB1 Prescaler = 1) x1 TIM3/6_CLK
t+—— KEYSCAN_LSX_CLK else x2 -
LSXSEL
APB2
F» LPUART_CLK prescaler 64MHz MAX PCLK2 to
LPUART PCLKL /21418116 APB2 peripherals
TIM1
HSI If(APB2 Prescaler = 1) x1
HSE else x2| TIM1 CLK
e pire
L SYSCLK
TIMCLKSEL
MCO

2.5 ERMANEILEOGPIO)

GPIO (General purpose input/output) B[li& ] #41/0, AFIO (Alternate-function input/output) Bl & FIZhEEI/O. 5 F
% S FF21AGPIO, i 7 240 (GPIOAIGPIOB) , A 74N I, BA13L144~. GPIONH A A ()52 F #1
VAL G, FH AT AR SR ROEHCE . AFNGPIOS| JIHS AT LSS E B sk . H N B R A T g
Ui 11, PAKOK FE s I e

GPIOF B R U T

*  GPIO H Al 20 il i B e BL R AR 3
o HAEZE
o AL
o HANTHL
o HEILLThRE
o JFEHH
o R
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o A AR
o  JHREH IR
o HRIAT B E BB RR AR
o FTHIOCFRAME K ThAE
o TAIOSCRHMIRTIAERE MR, B Th s R P rTAC E
*  8EXTIA A -T-SLEEPELAMefE, Fra1/On B HIVEXTI
*  PB3n/ HI{EPDAEUMEREIO, ETHATMERE .
o RFERMFEITMUNTOR H DR
o SCRFGPIOBUENLH], AT IERBUE RS
o BAVOI AL A UME R IR, (H L AEIR3267 715 i) (A SeVF 164 7 B8 A 15 U 1))

2.6 HNEBRlR/SHEHIRR(EXTI)

SRR W/ A 2 S 14N IR R I s s, T R T AR . RS TRTZTT DU I R B O F A
arpr, DR TR R RIS ECE XULIE M il A SRR, ] DR ST e R . bl A7 ae DR IR 2R
TG SR, ATEE AR A A A IO RS 17, TERR TSR .

2.7 EHiixfFfERFE(DMA)

A B SIETEDMA R 48, AT DUVE BAE A 8 B AR . SR BIAE il 55 R 2 21 A1 v 1) Kcdie A% s

FEANBIE A L TR FDMATERIZH,  [RI AT DL il A A8 0E s wliE B s ise B ARSI 1Y
PRI . AR ULl AT H ARk .

DMATR UL T R E 4% SPI. 12S. 12C. USART, 8. FEAR &gt E i 28 TIMxFIADC.

2.8 {EHRUAREZITEERIT(CRO)

£ T CRC32FICRCI66E, TEM TR (CRC)THE H T2 M8 8] 5 14 i 2 T A5 BT —CRCIHR S5 R
TEARZ R, FE T CRCIHEAYE B FH T30 1F B s A% H 5 A7 i 1) — Bt « ZEEN/IEC 60335-1ARE 1) 76 Y
BT — P I IN A A 2 A5 R 0 F B, CRCTFSL SR G AT DU TS st a2 44, I S5 7E R
A2 RO AR 7= 2R 2 44 R L

CRCH T ZRFEAN T
e CRCl6: HHHFZIAX16+X15+X2+X0
e CRCI6iFHHfIE: 1N AHB 4 #A(HCLK)
e CRC32: XFFZIR X2+ Xoe+ X2z + X2+ Xis+ Xi2+ Xi1+ Xio+ Xg+ X7+ X5+ Xa+ Xo+ X +1
e CRC32it+5IA]: 4> AHBI B & I(HCLK)
o EMIUARU RIS E R E
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*  XFDMATT

29 ERIEERAEI]Y
L VMBI B 1B SR LA A B, LU VA A 1A TR G

2.9.1 EARTERTEE(TIMS)
B GE I AR (TIM6) 8 — /N 16407 F W BT s, bl Gm AR Tl o A AT OBl o 0] LAy 38 Y FeF 28 B AL pef
[ B vf o
BRI 300 R IR R

o 16 HBNE A RIS

o 16N FR(AT LB SO TS, SN IR i R AN 1~ 655362 R AT = A 43 A3

o FEWEHFMET R BB A A P B/DMATE R

2.9.2 BAERTER(TIM3)
18 FH 2 3800 B — AN 167 (1) B BN A ot 208% . — 1601 T A A4 A7 (1) e, RSl iE
A TR TSR TR ko 96 BE) e L. PWMURH B ik A 5 5
P A I 38 01 3 B R L
I U< A o I SO T N I N SR At
o 160 ATYRFR(AT ASE BT T ATas,  THERR R Bl TR 1 A0 R O 1 ~ 65536 2 IR AT S 5l
o AT
PN EE S
o R
o PWMZA G Zhak rp ] 5 554 X))
o Rk
o fHFHANEE S e A i A LI R D
o WFEMARAN A H/DMA:
o DB TR A RRE /A R, TG GBI R B A AR
o flRFEMGHEE BB, Bk, WIMALELE P AR TR
o EINIIR
o HiER
o SCRPERS ALY (A )G i A R SR A A HL
o MR NAR A AN I e i JE A0 e A R
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2.9.3 BRIEFIERRR(TIML)

e DR AR G I I T T G AR T AR SR A I 1607 F Sh s Bas i i, SR MIhRE, W MERAGS
(e 5 B2 (R NA 3R, B0 7 AR B (i LL. PWMLL RN SEIX I [ AP WM 55).  fEH €
I 25 T AU AR CCIN B ) T3 e, T ASEBIL v 5 FE AT JA M LA 2 LA 22 R0 T

R E N G TR 4

AT SN 1 I AN MV NS B A e €

1647 ] g R (AT LASERHME SO T Sas T B i B i) - AR BN 1~ 65536 2 18] (AE B i
SCHF R e 64MHzA T 5E I 45 A A I

E2EN S VBRI

EPN BT

it bL A

PWMA: i (320 25 8% Hh [R] %o 55458 20)
Ak e =

fith 5% N ) R PW MBS J 1] P ) 1 e

B IX I T61) W] 4 A2 010) LR i H

A5 FH AN 542 11 5 B 5 B 2 A 5 B 2 ELIR N (14 [R] 20 HhL i

FOVFTESE 8 B IS ) 9 2 ) ST 52 B 5% 2 A7 28 1 T3
Breakii \ {5 5 T DL 52 I 24 B 5 B T 2 ALRE B — A 2k
IR AR A P A T/ DMA -

SEHT: VPEGER A BE R N, TR AR A G B A AR
fl R ARG R R B ik BIRA i B A AN AR T |

LY BT

i H

Breakf& i

SRR X 58 A A B (150G B 25 AN R /R A S HEL I 5

fis A AN ATE 9 A1 B S ol o TP LA B

FEH BT, TR AT DAk S, [ PWMAR e 45 0k, AT U7 Wy ek ey Pl AR O 5% . IR 2 T
HEGARMERITIMAE N 25 AR ), P ABES A A ], DRI Ihb vt 2422 11 5 P 45 T DL S I 2 B D RE -5 TIMUE I 5
PrFEIRAE, SEOLFED B R DI RE -

2.9.4 RGTATELERT "3 (Systick)

RASER e T T SEmHRAE R G0, WA s MR AE R s . B R TN IR

24407 Y3 ek KA
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s HzhENEII6E
o CATHEER RO REE AN AT BRERCR GE T b
o HIGRFEIS BRI

2.9.5 B JAERTEH(WDG)
XEERANE T, MOLETIAWDG) M E D& T 1R(WWDG). AE T3 T B s i et iR
B P AN A5 R ) R 1 o
BSLE T AWDG)

WAL TSR A 120 e T B e A0 — S Tl o A s, F AL ) IR R CHR 7 2 95ty B L i
PR EBIIAA R IWDG— BT, WERAERE R [ WIRGEERE 1 TH ), e T4
U HE0x000m] 7 AR AL, B ] DA 8N AR 7 A28 i N RS RS, BN — A B HE I 4 9 R
FIRE PR I A5 L

H OB 1MI(WWDG)

B G 108 A IR I ER 8T P B T T (2 0 2% P A3 N FH R e B L R AT e i ™ A
IRt o BRARIS IR B I ELAE TON AR BRORT R RIHT, 75 I 14 P s A Tk 8 0 B A I ) R SIS, 7

AN BAL. AEIET RS IA B T A A SRR R, AR 7L A 3 U A B (R 7 ) A A ) B
R, AR A — AN B IX RIS TR 75 BEAE N PR AR I 8] 7 A -

FERF
*  WWDGHIAPBI #7345 15 21 1 0K 5h
o FEREER) E H TSI TS
o KMFEAL
o BT RS RIE AN T 0x40, CEFE T VAHUR s AR S AL
o BT EERE R DM, GEAR TR S A AL

o WEREZN AT VAIF H A VErh Wy, 2R HEs 55 T 0x 400 A IR I (BEWT), AT B T
HR BT A DU e WWDG R A

2.10 &R/ E=iEHRER(ADC)

X FF10471.33Msps ADC(F] L B 91647 16Ksps), SZHFHLImEZE > AMIC, W EPGA, i K42dB.

PEAL U T FIMICBIASAMICHE L, i 1.6V~2.3V [ ik,

A 2IL8AIEIE, SAHMBIERI, 1/N22 5 MICHI2AN P ERIEIE . P30 18 45V CC R il a8 1 A5 R A5 B
. SANANEIEE, J@iE1(PB10), 2(PBO)KMEFEIOV-1V, @i&3(PBS), 4(PB7), S(PB6):illiEEOV-3.6V,
HAEIE3(PBS), 4(PB7), 5(PB6)HII N E<=VCC+300mV.

S HHEIT, R P B R AT g R 25 R 2 (PGAYVRIZE 7 KW B, MICAE 5@ I PGAK, 4R G 8 it 154D
ADCH ¥ B AT T, 185 A0t N3 1) (R B S BOE O A Tk O Re i 5 A f5, & i@ i DMA
FAER RGRAMAY,  f5 &8 H 1647 16kHz 35 45 588 20 H0E
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ADC T ZRF R an R

2.1

SCREAMICHI N, 22 50 X\ B 7] 1

PGASCHF i B ZE SN, 38 25 m] 1

XFFIANADC, FIESASAME G, 1428 MICHIAS Y iliE, i \JE i il ik
PN #3818 S Ff TempSensor. VCC

10421.33Msps ADC(FJ it & 9164716Ksps)

SCREECT IR U160, SCREME PR 8T

SRR RN S s

T8 T 45 1 1A) AT A DMATE K 7 A4

PR T 1A 0 L FE R 5 A iy A\ PB 1O FRL PR 7588 Hh P P S e M BRI
FEMLER . RABHNE T I FRR PAE pil

EHRICT, SRR AR A o A ar A s b SIS, Bl Ao 5 U7 A AR 16615
R Ly

B N 1667 16Ksps A 1475 HL A I PCMAS X, @ T 10671.33Msps LA 54 HY

12CRZH=0(120)

RCEZIZN, ERMtZ VIR, EHIrARCELRFERIN P P FPENUER o SCRF 2 B (5 3 AR

H(x

i FFIMHz), SCRFDMAR(E, [FIN 5SMBus 2.0t % . RCHEHAT Z A%, AAECRCD LA

5. SMBus(R 4 & H 2 2k—System Management Bus)FIPMBus( HLJ5 & BE 5. 2k —Power Management Bus)s

RCHE LR EEIRER R T -

Z NI ZAE AT B A B TN &
12CE & & TRe

o RN

o PARHBAEILES

12C M\ e % TR

o AR HbIEAS I

o DRCEOISCFRTAIEI0A Fhk,  7AL MRS S 370U ikt i 5 5
o fFILfARI

7 A S T2/ 1057 kA R i |
SCRFANIF) )38 TRV

o ARdEEE(EE 100kHz)

o BUE(Rik400kHz)
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o Hud+(FA 1IMHz)
o RFEMRSIRE
o RIASERER AR E
o TFATRIEZEARE
o RCELNIrE
o FFEMERIRE
o ERU MR E K
o HuhbABURE RS IR B (ACK) iR
o REMBIESAL AR B 1 S
S 158 Vs 1D K2 0 1
o IR E:
o AR R R W A — AN P T e
o HERRKI B D) R
o BBRIET AR AR DA
o TITRCE AUPEC (fF B A I 17 AR SR
o RIEBIAHPECIH ] LME N f5 — A7 1% %
o AT RJE—AECET MPECH R
e Jf%SMBus 2.0
o 25msi B I ZE T
o 10msT B RARN BHKY R I [8]
o 25msA\ B RARNBY EI [A]
o ACKEE I M PECT= 42 /AR50
o SCHFHBMESHEHML(ARP)
s FRASMBus

2.12 BARRLZFRILWRES(USART)

LR 73N EBATIROR D, A FE2ANE H R 2P/ PR #3(USART 1. USARTR), Al 14N H 7 DU 28 LPUART .
2B R F P R SR A ] 35/ 4285 . SCHFIrDA SIR ENDECAE iR it . 2 AbFE S8 I@ S, ek
W TIE A UAILIN /N TRk

USART1. USART24% 1 HAEHICTSHIRTS S 5 H . FAISO7816/IE At R A AL i, Fra#n
HB AT LAd FIDMARAE

USART F R0
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o AXNTRMIEG

o RZREXNTESE

o NRZFFHEAE S

o DEPRERKAER ARG, BRI, HTRIEREE, REiEabits/s
NIV Ve o S ATV AY D)

o AELEME AL, SCRFIERAME AL

o« LINZERIEFD WA AR KR8 0 LU LINAK U AR RF I RE 70, 24USARTIEAH-C B ARLINGY , AR R 13437 17
FEFE, K10/ 1 107 W F 4

o i RIER BN T AR
e IRDA SIR #wf#8idds, EIETRLT SCRE3/ 1647 (1 HF LI [H]
o FRERAEIIIAE
o BREREOISCRFISOT816-3bRE BLE LI b B e R X
o FRERABIM0.5RI1.5 M kAL
o HRZREXTIEE
o HIHCEM{E FDMARI 2 S e (S, AESRAMELA A4 b sUDMAGE i/ i 4
o JRSLIRR AR AR RIS BRAE REAL
o KMbRE
o FRREEIT AR
o« RIEGEERTE
o fE ARG
o RERE
o RIERERAL
o XEIEIE TR
o VUAMERRR AR &
o URHER
o BREEER
o AR
o REHR
o 10N AR A USART H Wi
o CTSE#E
LINBiFRH&
o RIEHEEEAE SR
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. RIESER
o BRUCHORE T R
o RIEBA I
. SR

. I

. R

o RERFHIR

o ZACPIFRIAME, WHRHHEAUCHS, W NE B
o BB g R G I 2 PR LA i B AR RS AR )

o WARMEERERCER I R bR (MSB, BB9AL) . HAAEIH

o BEIAPECE:

HBAERC USART1 USART2 LPUART
SRR SR SR SCRF
B 422 42 ) HE S SCRF
% A7 H(DMA) Yk Y Y
% REFLAE HE S A
el 25 SCFE SCFF AR3LFF
XL (PR A ) XHE SCFF AL
Haek HE SCFF AR3LFF
IrDA SR SR A

LIN SCRF SR A

2.13 ERfTIMRIEO(SPI)

SCHR2/NSPHE H, SPLACYRG i 5 AN B A/ XL AR L R AT 77 0@ A5 o e 1) ARG B R A
FFERHIER B SR P AF N Bl (SCK) 2% A RE A2 F AL E 7 A TAR, Il i CRCAZ S ) T ST -

SPIHZ ) E DRt T -
o EXLREGAER
o HTERAS Y B AR ) B R ) Rk B L[ B A
o SEUI6AL MR 2k R
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o SRR EREAEMR
o FRZEEQ
o BRI AR A D A
o EBEUR AR 2 AT CL e P B A BEATNSSE . 2/ MIRAERR I Zh A 5
o AR B AR AIAR AL
o AIRARMEAREIBY, MSBAEHTEKLSBE R
o AR N B T RS AR ObR
*  SPLEZRITIRESHRE
o SCRPRTEEIRAS AEAFCRC
o FERIEBGUT, CRCME P UM ARG — ks
o FEAUTAEAH ORISR iR JE — AT H ST CRCIR SR
o TR P RTR EARAR 1B LS CRORT R AR
o SCRFDMATHREM AT RORFIECR I B P2 AR IR AN 21 R

o ENm#AE: 16Mbps

214 =S{TEMEO(2S)

12S /& 351 B [E20 B ATH: L@ R, AT UL LAEF RS, mTCARCE 1647 2407 832407 &4, 7R
B O N B B, SRR R R M\ 8kHZ R 96kHZ . T S BV R bR AE, LR KRR I2S kR,
MSBHILSBXf 5 hnife, PLAPCMARHE.

EAEERCLIE RS, AT DL TARE EFMFEEA T o e E Ry R, J8 I 5 1 [m) S5 () B A AR AL I
B9,
288 I EZ D Reun T

o CBEXUCTESE (Rl 2R E SR

o T ERE

o BIIERMERIRFETISM NG, IRAFAE I E SRS (8kHz $96kHz)

o Kk AT 1640, 24078k 320

o BHAUFEIEE EHEE ATy 166 (1667 Zed i) 23247 (16 2453247 £tk i)

o HIRAEA I R (R EAS)

o NRIEAERE MR BAR SO/ WO S R H bR

o 1OATHE A AT AR R RSB RIER I, TR T P S — AN AR

o SCRFIIT2STRX

o I2SKAHFR
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o MSBXSFFARAE(ZXS FF)

*  LSBXIFFhnifECA N FF)

*  PCMbsH#E(1 6L E b K BRI D B 16 B iy e 32 A e i)
o HEETT A ERMSBAESE
o RIFAHERICH B ATDVARE

2.15 SERJETER(RTC)
IR B (RTC) B 4L M H MO IBCD A2 I B8/ 4 o (EARNERRPHRET , T3RALE i shi. [
RTCH A TR ol 1

PN 3207 T A7 2 A, & gkl A% R(BCDYR R AD . by 2045, /MsF(128024/ M%) RCEBIL) HULS).
HRE,

AP R L b A D9 B 320 B A7 A ER B A3 A AR B AT AR AR 3Bt ANEL R
IR,

RTCHEME T AEARIIFERLINT B S ) D g

2.16 £IHM=HIRE(IRC)

T Hh i 2 T LUK AIC B A A O A SE AN [ R DM US55 SCRESRIFLL AN B 2 2 Thk
T TR

o ARG 30kHz - 60kHz

o SRRk R EE G AT A bk B S G A

o SRRV

o SCREEHMAEA

o Y¥rmarkfd M spacelid AT &4

o BRALTIRFEI6x21bit %E ICode FIFOR T4t fiv 2 fifi 7

o ZHMAEERIETIRE

o fERSERUE A P

2.17 =B EI3#(KEYSCAN)
SCEES/10/131MO [, 43 5% B 52 FE44/65/1047 T4
TR ETE E AT
TREBIAR, SRR, AR =R,

o HzhME: W E [ e i E] R BE S B R E s
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o ARTUFERE: R IR R R B3 =R R
o BPRREE: B PR

2.18 ER{FSWDIEXO(SWD)

WIRARMAISWI-DPE: I, X & — A4 TITAGHIEAT LR IR #E ,  nT DLASZE A 47 B 2R k422 1 o
JTAGHE: A %R . JITAGHKITMSHITCKAE 5% 51l 5 SWDIOMSWCLK I F 5] fil.
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HOPERF

3.1.1 QFN32

K] 3-1 CMT453x & 41QFN325| i 4345

dOoldy

vd daA

440d2dA

JHIOA

1Nno
WINZEOX

NI
dINZEOX

ovd

Tvd

8] T
(@]
8 = ™ — ~ o
Q — - — - N
a = O m m m m o)
> n > o o o o o
llAl-l- IM'\NI- lanll- l“ll—l- IMIQ llowl- lml- l—l/ll-
........ N N ~N ~ N — — — oemeen
VST 9T !
m | g
R ! ommann
i - st
” ﬁ g
SRELIILL | | ymme———-
LT R4S
lllllll -l 7 7 IlIllllg
| |
! o ! Fooeee-
87 | o BERLE
m z B
L ! eemme-
16C | , cT
....... = W g W ...-....g
| |
SECTTEET | | ymm——e—e-
t0E | TTd
W Al g
SETEETT | = PR
iTE | < oti
e _, g
jee 6!
(o N (e} N~
_
~ ™ - o <t n ) T
< < L @ < < < 7
a o D o a o o <
o T
5
a
>

94d

Sdd

vad

€dd

¢dd

Tdd

64dd

84ad
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f—1\
3.2 SIHERENX
*® 31 HE X
51 M gm5 AR . .
e FAY 2R hfg i e
(QFN32) (BRINT)RE
SPI1_MOSI(1251_SD)
1 PA2 I/0
KEY3
SPI1_MISO(1251_MCK)
2 PA3 I/0
KEY4
3 RESET AlO
TIM1_CH1
SPI2_NSS(1252_WS)
4 PBO I/0 USART1_RTS
LPUART_RTS
KEY11
TIM1_CH3N
PA4
5 I/0 USART1_TXD(7816_TX1)
(SWDCLK)
KEY9
TIM1_ETR
PAS
6 I/O USART1_RXD(7816_RST1)
(SWDIO)
KEY10
TIM1_BKIN
USART2_TXD
7 PAG I/0
USART1_CK(7816_CLK1)
KEYS5
8 VDD_FLASH S HhEE2.2uF L
TIM1_CH1
PB8 1IC_SDA
9 I/0 ADC3
(XO32KP_IN) USART1_RTS
KEY7
TIM1_CH2
PB9 lIC_SCL
10 I/0 ADC2
(XO32KM_OUT) USART1_CTS
KEY8
TIM1_CH2
SPI2_CLK(1252_CLK)
USART1_CTS
11 PB1 I/0
LPUART_TXD
KEY12
ANT_SW4
TIM1_CH3
12 PB2 I/0
SPI2_MOSI
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LPUART_RXD
KEY13
ANT_SWS5

13

PB3

1/0

TIM1_CH4
SPI2_MISO(125_MCK)
LPUART_CTS
PA_LDO_EN
ANT_SW1

WAKEUP

14

PB4

1/0

SPI2_CLK(I252_CLK)
TIM3_CH1(IRC_TX)
USART2_TXD(7816_TX2)
ANT_SW6

15

PB5

1/0

SPI2_MISO(1252_MCK)
TIM3_CH2(IRC_RX)
USART2_RXD(7816_RST2)
RCC_MCO
ANT_SW7

16

PB6

1/0

SPI2_MOSI(1252_SD)
TIM3_CH3
IIC_SDA
USART1_TXD
SWDCLK
ANT_SW2

ADC5

17

PB7

1/0

SPI2_NSS(1252_WS)
TIM3_CH4
lIC_SCL
USART1_RXD
SWDIO
ANT_SW3

ADC4

18

PB10

1/0

TIM1_CH3
LPUART_RTS
USART2_RXD
[IC_SMBA
KEY6

ADC1

19

PB12

1/0

TIM1_CHIN
LPUART_TXD
USART2_CTS

AMIC_BIAS

20

PB11

1/0

TIM1_CH4
LPUART_RXD
USART2_RTS

IC_SMBA

AMIC_N

21

PB13

1/0

TIM1_CH2N
LPUART_CTS

AMIC_P
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HDPERF CMT4531

USART2_CK
22 Voo S A HLYR
23 SWITCH S DCDCAHMTH 1
24 VDCDC S DCDCHi
25 RFIOP AIO K2R3 11
26 VDD_PA S PAFEJR
pDeDcHint, 5
27 VDCDCRF S
VDCDCHEE— T
28 VCCRF S A HLYR
29 X032MM_OUT AIO HhH32MHz
30 XO32MP_IN AIO HE32MHz 1k
SPI1_NSS(1251_WS)
31 PAO I/0
KEY1
SPI1_CLK(12S1_CLK)
32 PA1 I/0
KEY 2
33 GND S b

I= #A, O= #i, S= HI, AO= FEHIO
SALIG, VO A& A A . (2 LR VMBS 5
*  RESETERIA BhifaA
e PA4: SWCLKE TN FHif
e PA5: SWDIOE FH A bt

28 / 54 www.hoperf.cn



HDPERF CMT4531
4 HSIFMHE

4.1 RS
BRARS B, BT AV ss A .
4.1.1 BN AEYE

BRAEREHIVEIE, 7472k FIEI X 100% 5077 dh 7R A S Ta=25°C I TA=T Amax N AT FITR (T amax 51 E
AR EYE LYY, BT /NS R A SR A S IR R . At o RN B 25 4 N A8 BIRILE

FERFANZAR T 7 B b U 9 Dyt S S KL Bt BRI/ B T Z A RS B R Bl , A afed -k bk
AT RS =N SRS E, SN KRB AR GG, BOHP S8 0 =5 B hs v 23 A7
GREEINEEIP

4.1.2 BIRIEHE

B AR 0, BARKE R T TA=25°CRIVCC=3.3V(1.8V<VCC<3.6VHLJE i [H]) . X EeB I H T iH5
S ARE N

4.1.3 EAIARZ
ERAERE UL RE, MR R T iR SR LK.
4.1.4 BN

T 5| S HU ) ok R T B 4-1
K 4-1 51 st

—L1 PIN

CL<{=30pF =

4.1.5 5|fEMm N\ E

S E N\ s T ORI 42
K 42 51 H
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4.1.6 HEBFE

—1L1 PIN
)

K 43 TR

3V =

1uFJ_

|
!

\Yele
1. 1o
S = VCCRF
1+ n M=
GND
VDCDC
I VDCDCRF
1uF
L/ YYY\_]| SWITCH
2.2uH
WVT(] RFIOP
:[ 1.6nH
= 'VDD_PA

CMT453x

VDD_FLASH

X032MP

X032MM

(a)VDCDC/VDCDCRFXH W #DCDC i
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HUPERF CMT4531

1. L v
5 2 VCCRF VDD_FLASH
+ S S == - | ° |
V. 1uF®) 5 N
c
= = Ll S
1. [ vbCDC X032MP j_ ] 12pF®
-
5 Ts VDCDCRF E032MHz
X032MM I
= = SWITCH
12pF(l)I =
0 47pF
fi

’ MWy —I ’ RFIOP
NCJ_ NCJ_
:|: :|: CMT453x

N d_ VDD_PA

(b)VDCDC/VDCDCRF ¥ F 2K F # i s (4t
§=R

(DA i A BB R A8 T 7 BN AR A CLB AR, CLEE #2015 BT F d AR BB IR 28 AH VL G,
thZ#43.65%15,

QXSO ERAE RO, TuF AR DA PR .

GYNIRERGH PR )1, EERIFER ARG INTVSE . RN, ERLHINTVSEMB, K
A TVSE 4 A A N IL0.3pF .

4.1.7 BBFEFENE
44 Fh R R 5
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Lec
\_/

_E VCC
VCCRF
J7—C| VSS

42 BYRKEEE

INAESS A L B A7 tn SR I <4 0] e KBUE (B PR (R4-1. R4-2. RA3)PEMIE, ATRES FEEMKA
PEMLERIR . X B R 45 HH REAK 2 I B KA, FFANEIRAEBL 251 T 8 AF R ThRETERAETC IR . S AF IR AL
BRKAELKAT T 2SR AT FEE

® 41 T

5 ik BME SUN:] AT
VCC-VSS A T2 A4 R L VCCW) -0.3 3.6

Vin TEHE TN R LR VSS-0.3 VCC+0.3 '
VESD(HBM) ESD#& A e AL s (AR Y) 2 I 554.3.107

(DFTA I RV CO)RIHL(VSS) 51 B L AR 2 12 B Sh i Se vV BB 9 I i i R 58 1

O)InemyZE X AN A DU & ARER (LR 4-2), BIERIEVINNEIE R KE . WRARERIEVINA T R RME, HERIELESS
PR Hll Tinger AR Hefg KAH . ZAVINSVSSHS, H—AN I aiE A IR .

* 42 Wk

5 #hid R (L) L:<K (Y2
Ivee 2233 VCC/IVCCRF HEJR 28 1) 2 FELIAL (15 0 L 3T )@ 150
Ivss 22 15\ SSHZR IR e FELVAR (U HH L) O 150
(T2 /ORI ] 51 0 P o B R AL 12

lio mA
AT ORI il 5| A Fr % H LR -12
RESET 5| JHI 138 N B3 +/-5

lingein @@

HSEOSC_INB| JHIFILSERIOSC_INS| BT HL i +/-5
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LA 51T R +-12
YIingein®@ A 1O AN i) 51 A L Fr R N B @) +/-150

(DA B HEIE(VCC, VCCRF)FIHL(VSS) S| I itk

GELFISNB VL E NIt RS L.

O)InernyZE X AN A DU IS & IR PR, B AR IEViNAS i 3 5 KA - 2 RAS B8 SRAIE Vi T K AE, B AR UEAE AN PR il Tivgcerny
NENES PN

(3)24 LAV EI R N BRI, S Tivacen [ 55 A 9 IE 139\ LIS 5 52 a3 N L 78 1 BV 4 %41 2
% 4-3 EEERE

iR ik HfH XA
Tste A VE -40 ~ + 125 C
T KSR 105 T
MSL® R BURSE R 3

(1)i4/HIPC/JEDEC J-STD-020 F1 J-STD-033Fr#Eff A Cas - FIBNR UKL, Iy BT 75 KA BN [R) b 08 2644

43 L

(IZSEs

43.1 BRTRENE

® 4-4 B TAREAT

iR ZH %A fR/ME IZIN[| L&)
frcik | EBAHBHT BT % 64
fecke | FBAPBLI % 32 MHz
fecke [N FBAPB2IS A% 64
VCC  [ipiE AL 1.8 36 \Y
VCCRF |4k 4r LAt 1.8 36 \Y
Ta PSR -40 85 T
T SEIR -40 105 C
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4.3.2 FEBFNIRFBRTRY TR
FRAGA N SHOLRIRR 449 O EFSTRIE IR L
% 4-5 LA RN AR O

= BH %A B/ ME =N AT
VCC kTl =R 20 ©

Tvee VCC=3.3V us/V
VCCF [l % 100 ©

4.3.3 NERE AR HIERS
FRFL OB HRKIRL 4450t IOFRERERE FAIVOCHE R PR .
F 46 P9I R R B PO

et S %A /ME HRE B NE B
VCC L H {E & Ta=25C 1.65

VBoR \Y%
VCC ' H {E & Ta=25C 1.60

VBORhyst BORIR Ta=25C 20 mV

Q) HEHHRIE, AEAFE .

4.3.4 DCDCHEFE
DCDCH W HH R A, NRP S S HCR KRR 4-45) HRIRE T AVCCHE B R NS H .
# 47 WIRDCDCHL 5 B

BEHRED
GiRe) ZH At e/ ME WAME | ROKME | AL
VCC [t 33 v
VDCDC |DCDCHit HiLR 1.15 A
load  [DCDCHIRHLIRE S Hi i@ VDCDC=1.15V 20 mA
n DCDCH AL R 82.5 %
Vrer  [DCDCHi it HL R 33) 10 mv
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L IDCDC 1 %k H.J&% 1 22 10 uH
Cour  |[DCDCHi#kHL % 0.5 2 10 uF
tstar  [DCDCH HH HL & 8 37 i [A] 90 uS

(DHBHARIE, AR il

()P AL FH R 1 RS S5 9 FDK. MIPSDZ1608G2R2PA, ANAIHY 5 Hi 4 S DCDCR R H £ 5.

4.3.5 (HESFBIASE

HITUH A S 2 M S E R R LR a1 bR, IXESHA R R AR TR MR VOISR 7E. 7 i
WAL E . TR VOB E A R A% 28 A7 B DU RAT ARG 45

RLUTHAE IO ST iU, LR 4-4.

4.3.5.1 HERIRIEBITIEAE

R 4-8 MR T 1 S iR AR

/e ZH %1 B/MA HMAUHEO | FRED | BAL
FEHAE A (Sleep) FROHE (RS 80 FF)H, 48K SRAMAREE, 1/ORES L6 28 A
Vit (R¥F ' '
lcc
PDARL T (1 LI VCC#4:, WAKEUP 102 RESET A nf i 0.13 1.0 uA
(DMAR AR TA=25"C . VCC=3.3V.
4.3.5.2 1Iz17iE FTHEERIERE
AT R R T
® A0S JHH A T ZALRES .
® FTHMAMEERAL T RHAPIRES, FRIAERF AU .
o IEIEEMVCCHEH LA TR 4-4,
£ 4-9 AT R R T RE
5 S %A HAIEO =N L:<K (Y2
lec S AT R 0T AL L W EBEERC #R % 8% (HSI)@ 2.0 mA

(DM TE RAETA=25"C . VCC=33VI X733,

(2) N BB NN 64MHZ.
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#* 4-10 BLEZh#E

Gines ZH A HAUHD EON | HAT
R4 2 R0dbm, VCCHLTR 4.2 mA

/N REUEFRW, VCCHLUIR 38 mA

lec  PEATELEUE AL R HLIR Ls) #E G, VCCFI5 IR 13 UA
100ms/ #&[EIFE, VCCFIY iR 109 UA

100msiEEEEIFF, VCCFIY iR 70 UA

(DHIEUE R AETA=25C . VCC=3.3VI iR 5],

4.3.6 HNEBRTFIEAR 1%

4.3.6.1 ER— R/ BEIEIRE LSRN ¢

e 1A AN RIS B (HSE) AT BAE I — 1> 32MHz [ i 1A/ 8 1 I s 4 I IR v e 7 A o AR5 Pp BT H 1045 2 2 0

TN RB I ARSI T 1, B SR SRS RIS R . R, ISR A R L AR

T RE DRI AIR Y a8 A 51 R, DA/ INaT H 2K SORT R S PR AR A8 1N 1] o A 50 A AR TS IR 25 R TRAR S5 (R L 3%
FEREAR), TS WARRIA AL o (X ELER 2 0 S AT IR A% 0 B 18 5 U A TC U iR
FER: X T CuCLy, B TR R A, JFPREAT & BRI S R B IR AT o I H CLAMCLBAT R 24

s R 36 R I8 ACLMI C M B AT A & 45 B A CLIN S B, AN TR it Ak B R 245 T 75 S22 1) 95 1) S 280 R

ACLEH A, CoiMCraffJd £ 2015 Fir F AR B0 IR S5 AH LG .

EHACLE FRITH: CL=CLi x Cra/ (Cri + Cr2) + Cstray,  FL 1 Coiray A& 7| JHI T L X FIPCBAR B PCBH 1]
A, ERAE RN T2pF 2 7pF 2 H.

# 4-11 HSE 32MHzifR 37 2 F 1@

s 28 %1 B/AME | HIEME | RKME FApT
fosc v {HRIAZSIIFE 32 MHz
Cu
L A LA 120 pF
C®
Rs® rn A R AT BHHT(Rs)@ 60 100 Ohm
Ip HSELR 5] AL VCC=3.3V, 12pFf#k 0.2 mA
tsurse)® |5 Bl TE] 0.2 ms
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(1) IR &5 AR S B A/ M B I IR AR R P 2 1
QLI MG H, AL B

G)X T CLiMCra, FEBURE AT S BRSNS T BETH 8/ A &%, JFPRIEAT & ORI AR B IR ES o CLMICLoRHE i A
)36 T P 20 7 1) S P A v B L 0 T AR S U R P AT T . AEIEFECLMICLaI, PCBANE By 51 B A HUN 1% % JE1E
Mo

(4) RS VA 175 75 160 b (AR 2 7

(S)tsuqsey A BN AL, BRAEAEREHSETT 4 I B, B 2 45 BIARSE U3 2MHZIR 53 B[] o 33X HUEZAE — PR 10 i 1A
Prds LIEAFE], E T AR A I R A R TR

K 4-5 1§ F32MHz i 1 S B 3

ﬁ%ﬁf%@%
Hgﬂ%f??%__ﬁ@g_ _____ XO32MP_IN
1 LJ

—Ibm,

14 2t
il

Rr

=

- |
XO032MM_OUT

>
2
1

(DRexHUEL H it (AR (FRFPE DRE o

4.3.6.2 (ER— R/ BEERSEERYRIES MBI

(RS RIS B (LSE) Al A I —1>32.768kHz ) i 1A/ Fi e 1 I s A4 IR 7 4 7 2 o A1 TP T A8 B 2
SRR AP A A SR AN TR, ISR SRR IEPPAS S RIS IR o FER T, IR AR AN G B L A 20
ST et ST IR G A 1 5, LA/ R R IR S RS E I 18] . 3 5% B A IR s IO VEA S B (MR . &)
o FEEESR), W WARRIM A . (X ELER R 0 S AR I IR AR A0 R BA T8 U 1 JE U e aiR)

ERE: X FCuMCra, FWAEHSpF~20pF Z AR/ A &, FFHRIEAT & 2R I SR BB R 48 . 8% CLi N
CLEBHMFAZH. HARHIERE R LCLAMCLI R ATA -S4 H MBHEA N SH, AR R B0E IR & I 2
IpT & ) B L AR CLIE 3 AR, CLoRICa R £ 205 B F il 7R B IR 28 AH UL AE

I BACLE FHH: CL=CLi X Cra/ (CLi + Cr2) + Cstray, 1 Cotray & 51 I HL 2 FIPCBAR B PCBHH < )
2, ERLTE RS T2pF 2 7pF 2 [H].

# 4-12 LSEHRY; st (fLse=32.768kHz)™)

e BH SAf BoME | SR | Bkl A
Cu I G B2 KR B

B RS: 30KQ~90KQ 10 pF
CLo@ K 83 47 BT (RS)®

37 | 54

www.hoperf.cn




HOPERF

CMT4531

VCC=3.3V, Cu1=Cr2=10Pf,
12 L SETR 5] HEL It 0.2
RS=30KQ

tsuese®  [E B 0.84

(DHSEE MK H, AL s
(Q)Z WA L7 HE R B -

GUEFRAABIRSE N = EIRG 45, FT UM R AE. VR & i SR HIE R .

(Btsuase e BN TE], JE NERAFERELSETF 4RI &, B 2153152 1932, 768K HZR % X B 1] o IX N EE R AE —MRAE R S 14

R BE AR, T AR A 7 0 AR R AR ALK
K 4-6 8 H32.768kH A 1) M 7Y =7 F

SRR T AR
MERE o,

XO32KP _IN
L

(g |

392, 768kHz . A5
iR c g

L
- |
= Cia X032KM_OUT

1

- —Ib&,

4.3.7 ERET TR
TERPEH RS ER A APARREA R ERF SR 44004 FIER 2.
HIEA B (HSHRCIR G 2%
% 4-13 HSHR 2355 0@

5 ZH At BOME | MAEME | BOKE | BT
frsi EIES Ta=25C 63.36 64 64.64 MHz
Ta =-40~105°C, JGi% -3 3 %
ACChsi  [HSIHR ¥ #5 i i Ta=-10~85C, jHi% -2 2 %
Ta=0~70C, iR -1 1 %
tsusy  [HSIFRE &% J5 Bl I [] 0.3 us
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lccsy  [HSHRY 23 Th%E 180 260 HA
(1)VCC =3.3V, Ta=-40~105C.
Q)HBEHRAE, AEAEF PR,
A3 A BR(LSDHRCHR % 22
£ 4-14 LSHR 245 O
CiRe? ZH 1 /ME ARG | ROAME Bfy
25°CRHE A 31.9 32 32.2 KHz
fisi® AR
Ta=-40~85°C, W% -1 1 %
tsuwsny @ LSR5 a8 Bl [a] 200 us
lecsy @ LSIPRY #8 ThiE 0.23 HA

(1H)VCC =33V, Ta=-40~85C.
Q)H IR EMARAH, AFEAEF K,
G)YHBEHRAE, AP,

4.3.8 MEDIFERTUIREEAIRT A

R A-1551H RIS (] 52 4E — > 64AMHzIYTHST RCHR 3 i M [ o BN B A5 21 o WA A5 P 60 A Bk K =24 il
IR A AR 2T E «

SleepEiPDH 0 I 4 JFERCIR T o5
JIT A PR B T 2 A FH PR SR FE AL L L R AR S 3R 4-41 26 I 24531
K 4-15 ARDHFEAR ) noe i )

5 S w/MA LA =N L2
twusLeer®  |MSleeptE 2nk i 0.2
ms
twupp® P D5 3 1 il 42

(1M PR 0 P00 2 A DA MG P S0 T 4 28 P R P B3 R — 2 8 2o

4.3.9 FLASHTZfi& 24814

BRAERRRIUEE, FTA RS BURTETA = -40~85C15 3,
K 4-16 {FrgasretE

S

k

(s S8 FAF w/ME UEO | RAEO | A

\}

~
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tep T1(256 719) g AR 1) Ta =-40~85C 2 3 ms
tre UT(2565-19) BERR I [1) Ta =-40~85C 16 30 ms
tse 3 X (4K ) Bk Ta =-40~85C 16 30 ms
tce R PR BRI [R] T =-40~85C 16 30 ms

(DB RIE, ARl
R 4-17 INAFATAd A7 i AN ESOHR TR A7 JIRR

e ZH % B/ ME® <A
Ta=-40~85C 10 Tk
Neno  PFav(iE: 85
Ta = -40~105<C 1 itk
trer  [BHE ORAT AR Ta=105C 20 o

(DR =M, AEE P,

43.10 BENRAEESERM)

BT =AAF M GESD, LU), RS IR, 0 BT 9w B AR 52 8 i U E 7 T
PERE

i EL B (ESD)

B F SR (— AN IE R K AR i 18T B — R0 B — A S ik it i 21 BB RE S TR 51 BE, BRSO RN SRS
A S I B ARG x (nr D) BE S D o IX AT A MIL-STD-883K . ESDA/JEDEC JS -002-2018%R#E

* 4-18 ESDAust e KAH

5 ZH %1 ey /MED L2
Ta=+25 <C,
\VESDHBM) {7 E O E FE R (AR AY) 1 2000
A MIL-STD-883K
Ta=+25 <C, v
VESD(CDM) %%EEEQEEEEE(E EEJQ%*E@) %?Q’ESDA/JEDEC JS - 1 1000
002-2018

(DESEREPRAH, AL PR
AR

ARG, SRR K T
FERENMRIA S i AT AT G B AT/O 5] R B E N HLAL .
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XA INRFFE TJEDEC78EAE i HE B AR B bm v
*£ 419 HAEURM

e S A e
LU Y E RN Ta = +25/+85 C, {54 JEDECTSE I 25A

43.11 /OO
pGiEEPNE fast S
BRAEFERIBET, RIS HOR LI 44 FIESE]. FTA VO D A CMOSRITTL .
K 420 VOFHEFFED

/e BH %1 B/MA = NE] A
VCC=3.3V VSS 0.8
ViL N P
VCC=2.5V VSS 0.7
Y4
VCC=3.3V 2 vCC
Vin PN =
VCC=2.5V 1.7 vCC
Vhys i R 2 R AR (D VCC=3.3V/2.5V 200 mV
Vpap=0
Tkg N HEIRS -1 1 pA
Vrap=VCC
. VCC=3.3V
Reu 9 LR SR @ 120 140 kQ
Vin=ViL
N VCC=3.3V
Rep 59 MR SR @ 120 140 kQ
Vin=Vmn
Cio L/O5| A HLZS 0.1 pF

(DM E Rk A AT R P AIR W AL . FSEIR MR, AR it
B RAEAH AR 5] A S5 i) FLIALARIHE U PO P R v T dme KA

HrH IS R
GPIOQH FH i N /i H ity 11y AT LARR e B8 H B K+/-12mA B AT »
HIHHEE
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* 421 VOHiH B &
5 S A w/ME YN AL
VCC=3.3, Ion=2mA,
VSS
4mA, 8mA, 12mA
VoL K P
VCC=2.5, Ion=2mA,
VSS
4mA, 8mA, 12mA
\%
VCC =3.3V, Iou=-2mA,
2.4 VCC
-4mA, -8mA, -12mA
Vou i ELT
VCC =2.5V, Iou=-2mA,
2 VCC
-4mA, -8mA, -12mA
N H A RRE
i N30 AS TR VR 0 ORI AR R 4-2245 .
ERAERR U, SERMERASREE L RS AR 44026 E5 3.
K 4-22 N A IR
e
5 4 %A /ME wAE | B
fic &
CL=5pF, VCC=3.3V 64
fmax(10)out YNBSS MHz
CL=5pF, VCC=2.5V 50
00 CL=5pF, VCC =33V 3.66
t10)out i H SR ns
(2mA) C1=5pF, VCC=2.5V 4.72
CL=50fF, VCC =297V
t10)in NSRS 1.2 ns
VCC=2.5V
Ci=10pF, VCC =33V 64
fmax(lO)out %ﬁiﬁ% MHz
01 CL=10pF, VCC=2.5V 60
(4mA) Ci=10pF, VCC =33V 3.5
t(10)out A S By ns
CL=10pF, VCC=2.5V 4.5
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CL=50fF, VCC =2.97V
t(1o)in BN FE RS 1.2 ns
CL=50fF, VCC=2.5V

CL=20pF, VCC=3.3V 64
fmax(10)out B MHz
CL=20pF, VCC=2.5V 50
10 CL=20pF, VCC=3.3V 3.42
t(10)out 1 H SE ns
(8mA) CrL=20pF, VCC=2.5V 473

CL=50fF, VCC =297V
t10)in LIPS TAI) 1.2 ns
CL=50fF, VCC=2.5V

CL=30pF, VCC=3.3V 64
fmax(10)out YNBSS MHz
CL=30pF, VCC=2.5V 50
CL=30pF, VCC=3.3V 3.34
11 (12mA) | taojou i AR ns
CL=30pF, VCC=2.5V 4.26

CL=50fF, VCC=2.97V
t10)in NSRS 1.2 ns
CL=50fF, VCC=2.5V

(DB RIE, AR il
Bl 4-7 A N SR o

90%V1

tdr

10%V1 10%V1

tf tr

4.3.12 RESETS |ppS1E

RESET 5| Bl NI HHCMOS .2, ‘& T — M ARER T b B BHRpu. BRIERFHIVEE, £ 4-23%1H
MISHR A AR AL B R &R 440K =153,

% 4-23 RESETH| J: 14

3
Jo
W
%

1t B/MA AL CFNI| FAL

43 / 54 www.hoperf.cn



HOPERF

CMT4531
ViLwesen)D RESET % AN i =P % VCC =33V Vss - 0.8
A\
Vinreser) D RESET% A\ 51 P L VCC=33V 2 - vCcC
VhysReSeT)D RESET iti 2 45k 2 2% B K I8 7 - - 200 - mV
Reu 5l ok e 3y CERLE VCC =33V 40 50 60 kQ
Vrresen) P RESET%i N\ & ik ol - - - 500 ns
VnrRESET) RESET# N\ AE3E3% ikl - 5 - - us
(DB BETHARAE, AP PIER,
4-8 F I AIRESET 5] IR
AR AL ML D
Co T i @) o
| RESET (- N IR AL
| | L] Vs
| 11
| T
I I
l= = |
L — J
(WM E AL L 2R T b7 1k 2 A B A
Q)H P A ZRIERESET 5| I FAALBE AR TR 4-23 7 B H FIs K Viewresen A T, BN AR R E AL,
4313 TIMER 2854
% 4245 I S HR AT P IR FE AL B E R A& R 4-4f) R E 5 3 .
* 4-24 TIMxOO$R 4
e S %1 B/MA e KE FApT
1 tTimxcLk
tres(TI M) IHE Hﬂ‘%gﬁ';ﬁ Hﬂ‘ IETJ
15.625 ns
FrimxcLk= 64MHz 0 frimxcLi/2 MHz
fext CH1Z CHAM) & B 88 S5 B 45128
0 32 MHz
ResTim REGEET s 22 16 fir
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1 65536 tTimxcLk

tcOUNTER IREE T NIRRT, 1647 TH RS I E 1
0.015625 1024 us

65536x65536 tTimxcLk

KAl REMITHE

i
and
(aYay

tmAX_CcounT
67.1 S

(DTIMxZE—AVE AR, AAERTIM1/TIM3/TIM6.

QZH B HRIE,

4.3.14 12CEO%FME

ERARRE RG], SECREHMABIRE, fecux MARMVCCH L ERFGR 4412 F RS 2.

RCHE R SRR AERCHEAE ML, HA TR : SDAMSCLAZ“E IHRAI SN, B E T i i, £
51 HIAVCCZ IRIFIPMOSE I, (HASIRAEAE

DRCEE RN R R, H o Nt 2 Thae 5| BI(SDARMISCL) I VER, S0 5E4.3.1175,
% 4-25 RCHE VRO

PR PROHE A
%5 BH Bk # x|
B/ ME /ME
18 18
fscL 2CE: 4R 100 1000 | KHz
th(STA) FEUR S A PR AR B 1] 4.0 0.6 us
tw(SCLL) SCLE £ I (5] 47 1.3 s
tw(SCLH) SCLE i B[] 4.0 0.6 s
tsu(sTA) HE IR 5L (A 4.7 0.6 us
th(SDA) SDAHHE PR FF o [11] 3.4 0.9 m
tsu(SDA) SDA % 37 ] 250.0 100 ns
tr(sDA)
SDAFISCL | Ft i} ] 1000 20 300 ns
tr(scL)
trspA)
SDAMISCL ' &[] 300 300 ns
trscL)
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tou(STO) 15 1 25 A g S B[] 4.0 0.6 us
15 1k 2 A0 22 T U 25 A1 1 B 1) (e 28

tw(STO:STA) . 4.7 1.3 us

l5))

Co (5% IR ke 400 100 pf

tv(SDA) BE A Rt )] 3.45 0.9 us

tv (ACK) A 2 ] 3.45 0.9 us

(DHBHARIE, AR il

(2)%1&@’%?&1‘%%1209@%?(%%, fecLki UK T2MHz. NIA B HRER 2 CHI B KR, fecki 40K T 10MHz.

K 4-9 12C 1 AT BT AN & R ()

VCC VCC
4K 2% ke
A
12CH %k { W\v
1000

SDA
SCL

o Byt 1o _/—
: >< >< ><: _Lenm)
te(som) > a1y (sA) i ﬁlt%ﬁ-_/
Ty (spa) th(spw) i
o - P/ I P
‘ tviacn ¢
ith(sm ; tw(scRH)
SCL  ——\ ; ; —_— . ——
— t (suo—>—<— —>§—<—tasm \ .
tu(scrL) v 9 clock
- 1/fse >

15t clock cycle

(1) & 5 % B T CMOSHLF: 0.3VCCHI0.7VCC.

4315 SPEZRO%FMH

AR RG], SPIZEUE M ETRIE, feecLi MERMVCCHHRUEAT &R -4 26 IR 2

A K N 2 FHThRE S II(NSS. SCLK. MOSI. MISO)4ETERE, 3

#* 4-26 SPIFFHED

—

B RTT IR
I’

/ \ TP
V4

- P Ly (sTA:5T0)

it su(s10)

431175,

EX

X
Ji

# FAE

/MA

EON| A
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fscLk ERLA 16
SPI BT R MHz
1/te(scLk) AR 16
tr(scLK)tr(sCLK) ISP & L AT [ R[] % : C=30pF 8 ns
DuCysck) SPIM G N F i 5 4% b SPIAME 30 70 %
tsugnss) NSS# 37 i) 8] MAR AtpcLk ns
thinss)® NSSER$EH ] MR 2trcLk ns
twscLkr)®
SCLK i FIMIG (147 B ] AR 2 treLk - 2 troLk + 2 ns
twscky®
SPI1 5
tsuqmny® EXV5aN
SPI2 6 ns
B i N\ LI (]
SPI1 5
tsusn® LN
SPI2 6
thovn® AR 4
S S N AR R (8] ns
thesn® LN S 3
tas0)D@ B i U (A B[] MR, froLk = 32MHz 0 3trcLk ns
tais(s0) D B it 28 1B () MR 2 10 ns
-~ PN SPI1 16
ooy AR S (1 A 32 7
V(SO) )
ZE) SPI2 20
AR i A A TR ns
- NN SPI1 8
32 455 5 (5 e L W
tvmoy® =
<) SPI2 10
thso)® AR (BRI 2 J5) 2
B OR RIS 8] ns
thvio)™ (ALY 2 ) 0

(DR =R, AEE P,

)/ IMEZ R W) i A B NI TA] e R AE AR R IR R 3RAS 200 (0 e AR 1)
(3) R/ MEZR IR R P (R 5 /N TR, fe KB AR s B 26 B v BELAS (1 K T
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K 4-10 SPIR 7 — MAELUFICPHA=0

[}
NSS#Hi A /!
) //I f :
L taunss) 1 te(scL) ! / \ thnss) ' !
e L > > |
CLKPHA=0 i ¥ ' ! ' ' !
CLKPOL=0 . {1 lwscuie | / l l l
A 1! twsciky 1) ! L !
| Ta— ! X !
CLKPHA=0 : \! y : l l
CLKPOL=1 |t . 1 | l It
: a(s0) : : : tV(SO) : th(SO) ! : T(SCLK) | dls(SOI)
: : ! ' ! " tiseLk) ' !
[} U
MISOff i X wwmed/ X R —
1
tsu(SI ! :
| : : /
| |
MOSIHi A ]ZZZZZZZZZX a0 e X i >4ZZZZZZZZZZZZZZ
: t !
| ¢ h(SI > |

Kl 4-11 SPIR 7 — MIEAFICPHA=1D

NSSHIA

/

wos [N+~

1 /£ 1
] — tescLx) o // thnss) |
b tumss) 1 > | l—pi 1
| 1 ! | | |
CLKPHA=1 ] ' ] ] !
I |
CLKPOL=0 ! i twscLkr) | ! | | i ! !
! ! twsciky) | | ! ! " !
] ﬂ—’: 1 [} [} : : |
CLKPHA=1 | iy y Ly T
CLKPOL=1 : /' : ! ! tisouk |
1 Taso). L i e 1 otk ! tais(s0)
> ' ¢ € Le— = e
| | L 1 |
| H \ /7 |
wisoity ——— X mlbmee X0 wmeas X miicr }—
1
sy 1) then
—> —P

/
/7
mts X wamel X i

AT

(DI E L ETFCMOSHF: 0.3VCCAHI0.7VCC,

Kl 4-12 SPIBF P — FAO
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NSS#IA ///
! 1
! |
CLKPHA=0 | l \
CLKPOL=0 | . !
l ' !
| ! !
1 ' '
CLKPHA=0 | , !
CLKPOL=1 ' [
! :
1 |
| [}
CLKPHA=1 : '
CLKPOL=0 i ! f |
! . : ! |
! : ! | :
CLKPHA=1 ] : ' \ : tscLk)
CLKPOL=1 H ) d | i tisek)
E i w(SCLKH): E :_|<_
, 7
|
[}

t
—WECLKLy,

MOSIHiA ]ZZZZZZZZZZZX T >< A o1 X 0 AR >@ZZZZZZZZ
1 1 { i
L o / !
" T RIS 1 /§[ 2 TN A LT s
MISOfi dimmhL L X Wi Ae~10 1 i N\ B AL
—p 24_’:
tymo) thvo)

(HME L ETFCMOSHF: 0.3VCCAHI0.7VCC.,

4316 EEEREN(TSHFE
ARSI, SO AR 440K IORIE . facud SERAVCC it iR B3 5.
% 427 WAL

iREs S B/ME JAME SN HLA
@ Vsense HH X T il B R et B 4 <
Avg_Slope®  FF¥f & 2.14@ mv/e
tstarT® peyAing | 10 us

(D HBETHRIE, ATEA =R
Q) FHSLIE EMARG H, AFEA =R,
4317 ADCHH4E

BrAESREA UL, SERREHAFER 4405 HFRAEIRE . fuck IR A VCCHE L B R E 152,
* 4-28 ADCH#

(iRes ZH AR AF w/ME

i
=

RAME | AL
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VREF+ FZEHE 1.0 \Y
fapc IADC R A % 1.33 MHz
L e TRV, AN R IS 0 1000 mvV
VaIN
W TRV, AR R I 0 3600 mv
Rapc KRR 5% L BH kQ
Cabc PN 8 RAE RN H 2 pF
A %=1.03KHz,
SNDR Singal-to-Noise-and-Distortion VCC=3.3V, Ta=25@ 16 dBES
Ratio
fapc=1Msps
B AA%=0.98KHz,
SNDR Singal-to-Noise-and-Distortion VCC=3.3V, Ta=25@ - dBES
Ratio
fapc=16Ksps
tstas® |- HAL ) 16 us
tconv® L 4[] 752 ns
DNL il 70 4 1t R 2 VCC=3.3V, Ta=25%€, -1 6 LSB
INL TR B 1R 2 VCC=3.3V, Ta=25€ -8 2 LSB
(1) MR ENRAH, AEAE .
(2) HKAE3600mV H<=VCC+300mV.
4318 PGAYHE
BRAEREM UL, SECRTHMT AR 440056 EREAVCCHE i i R =15 2.
% 4-29 PGASH I
e S WA 2% A /ME L RE 5 KE B
GAIN PGAME 25 0 42 dB
GAIN STEP PGAM K 6 dB
Gain=0dB 73 82 85 dB
THD+N®
Gain=42dB 73 83 87 dB
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In-band ripple®(300~3400Hz#HiHy A 184 25 K 51 0.78 dB
Trea® PGAZE I [A] 15 ms
MIC_BIAS
- MICH & HLE, step=0.1v 1.6 2.3 \Y;
voltage
MIC_BIAS
20Hz to 8kHz A-weighted with 4.7uF -92 dBv
Noise®
(D) H 3G = MRS, A= HlR .
4319 KEYSCAN4FHYE
BRAFRERI B, SHURAEFIRF R 4-400 5P IIFFBER ORIV OO o FE IR 75 51
% 4-30 KEYSCAN##
5 2 W2 moME | BEME | RORE | A
Twrs  [REFCEESFHG I (] 18] B 32 224 ms
Tors  {H&BEH B A] 10 640 ms
Tors=40ms, Twrs=32ms
H 3 fii DA (L0434 5E) 2.9 uA
lcc® VCC=3.3V, Ta=25C
I FERL ) FE(104 14 ) VCC=3.3V, Ta=25 € 2.3 uA
(SR =MREH, ALK,
4.3.20 BLESFME
BRAEREA UL, SERMEHMTGR 440955 A ST E A VCCHE H HE R 215 3 .
% 4-31 BLESESSU 1O
75 SR AR A /M B AR wANE | B
1 REE, 1Mbps VCC=3.3V, Ta=25%€ -96 dBm
2 REE, 2Mbps -93 dBm
3 [FlE T4k 8 dB
4 SRIL(FIET 4, +-1MHz 1 dB
5 SRIE(FIET 4, +-2MHz 31 dB
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6 EAEIE T, >=+-3MHz -40 dB
7 B EE T 24 dB
8 IEHFGEE T, +1MHz 28 dB
9 T PN PN dBm
() H s == AR, AFEAE = Al
# 4-32 BLEKIEFHED
Frs ZH M 2% 1 R/ME WAME | ROKME LA
1 oz VCC=3.3V, Ta=25°C 6 dBm
2 BRAHG B 7.5 kHz
3 AR AR 9.4 kHz/50us
4 BRI -15.1 kHz
5 WILEAA TS -13.2 kHz
6 Af1 P 258 kHz
7 A2 99.9% 218 kHz
8 Af2/Af1 1.06 -
9 W IR, K 26 dBm
10 WA, =R -28 dBm
11 WA, TR -54 dBm
12 WA, TR -55 dBm

(DH SR = MR, AL Pl
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5 &R
Kl 5-1 QFN32:f 3% R~
D bz SYMBOL MILLIMETER
| *ﬁ-—fbl ki) MIN | NOM | MAX
e - UUU!U NN 0.70 | 075 | 0.80
Tlasermar) !
T . | = & A 0.80 | 085 | 0.90 | A
2 ! - | ) E 0.85 | 090 | 0.95 | A
- | Al 0 0.02 | 0.05
_t - + [ — =1 J— 15\1,9777 IR ,c;_:,
2B B = b 0.15 | 020 | 0.25
! - ! & bl 0. 14REF
| - | 'S c 0.18 | 020 | 0.25
. . < D 3.90 | 100 | 410
I OO!OOO( D2 2.70 | 2.80 | 2.0
e bl
EXPOSED THERMAL o e 0. 40BSC
PAD ZONE - Ne 2, 80BSC
TOP VIEW BOTTOM VIEW Nd 2. 80BSC
E 3.90 | 100 | 4.10
I E2 2.70 | 2.80 | 290
' e L 0.25 | 030 | 035
1o oonooan
| h 0.30 | 0.35 | 0.40
3} = L/FR R 122x122
SIDE VIEW
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