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2024-03-06 | 1.5 | 340 10 3RShRE SAHE(E A

2024-02-23 | 1.4 | WEEFMAKL

2024-01-29 | 1.3 | #NFCHL IR BIAH G S B

2024-01-26 | 1.2 | HHT Tstorage JRLJE L

2024-01-04 | 1.1 | B ADC Fl DAC tHCA5E

2023-12-22 | 1.0 | EBHEAH SRR

2023-11-13 | 0.9 | #1 TXpower=13dBm IFEXE
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(AloT) 5t TN . JPERE MCU b, s
AR THT Arm Cortex-M33 STAR-MC1 ZbFES
KL, ISR 2D/2.5D BIE 514, XU
T 5.3, LLEFEH codec, AT Z AT 2S v 28
T, BReH %, BaeREEEMN YR,

SR ORI EREAL B v e = L AEAIASGK 192MHz, H
MRS 787 CoreMark, ZHElASURIFENS , T
FERCR B = M A 4.8uA/CoreMark, 76 TR ALF & W
FHFIRA ANHLSEE TG 0 e PERE SR R TR, ad w] £
A Sensor Hub 5| A& 8% L Sas 17 i A UhisUek,
T AR -t A IO E i AL EL B o ) e it B R i

KAFHLUI ] I s R AR IIARAE AT Z (] A5G &R o

ThREIE

FBIRIHFE R/ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark

= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

WA NN 2D/2.5D GPU, FHifE k5] 192MHz,
SCREAUEZ BN, alpha RS, W1k ) 55 e
A, VAL HIEDEAS e . SCRECEE
TetEAs B i 4, SCRelsi e shim, w] LORIE S &
WA, PR A, O A E LCD #ifilds,
XRF 8080/QSPI FFZ AL T, R T CPU H &
SRR 60fps A BERIFTMIR , F S FHRIIFE R b
W,

LR F 5.3 WOk L, 25 EDR2 M
RHTI# 13dBm, FEPUEEHIIFEIRE 2.4mA@3.8V, Ik
IS AU R B A %]-100dBm ( 1Mbps ), £ L%
7 EDR2 B R -95.5dBm., £ B 1 E 545 ADC
I DAC, SCHFEE M EAZEEHHL MP3 #5758

SERHR BN 2L
eZip 2.0FARE4ETE {F iEfg 2%

RS F PHY

fEhk ShEEO
Arm Cortex-M33 2 UART
NN X
H F576KB SRAM %5 192MHz e
7% & (SiP) OPI-PSRAME{QSPI-NOR Flash 32KB I$ + 16KB D$ 2x SPI
#1EQSPI-NOR/NAND Flash FPU, MPU 1x12S, 1x PDM
#1ESD-NAND/eMMC 1x SD/SDIO/eMMC
SZHFFlash LI (on-the-fly) f# 2% 1x USB2.0 FS
DMA/extDMA fx 2454 GPIO
_ TR &R
E'zﬂ\‘% D ePicasso 2.0
2D/2.5D GPU BTN FEXUIEBTS.3, BR/EDR2/EDR3, BLE
. " . RE)E-100dBm@BLE 1Mbps
B/ TUETHR L SPI R
DBI 8080 2.4mABIRIE, 13dBm EDR2AH %
aRGB8565, jRGB8§88, L8, A8/4 eZip 2.0 AT
JHATLCD f5E I3
E I 28
2x 16b J& F 72 28 GPTIM
2x 32b FEARTE RS 25 BTIM
A BT 1x 32b FZHERT 2% ATIM
Arm Cortex-V33 20 24b IEFESERT 28 LPTIM
i 24MHz 1xRTC, 2xWDT, 1x 47 WDT
2NEMEE +H R E
ST RTREE (0.1°/60fps) k% SRR T4 BRI &

1 x 12-bit SAR ADC
1 x 24bit Audio ADC, 1x 24bit Audio DAC
1 x iR FE R

0-1: ThEEIER
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BB B R

e e
CPU 5 /7%

- PEREALFRRS/ KA (HCPU )

- QbFEZE. Arm Cortex-M33 STAR-MC1

- FH. & 192MHz, A

- FUHRE 296 DMIPS, 787 EEMBC CoreMark

- I-Cache + D-Cache: 32KB(2-way)+16KB (4-way)
SRAM: 512KB ( ¥4 Retention SRAM )
CoreMark IJFERHK: fKE 23uA/MHz @3.8V
HORFEE T RS SEIT (FPU)
WAARIFERTT (MPU )
. FRIRTIFEAL B/ MZ (LCPU )

- AbHEY: Arm Cortex-M33 STAR-MC1

- 4. FxE 24MHz, AT

- SRAM: 64KB (4N Retention SRAM )

T&iEE

o WELEEA 5.3, ¥ FF BLE Audio

- RAHEE: -100dBm (BLE/1Mbps ), -96.3dBm ( BR),
-95.5dBm ( EDR2 )

o BR&HTII%: 13dBm (EDR2/3 ), 19dBm ( BR/BLE)

o PSHLIEEIIFE (BR): 2.4mA@3.8V

=
=]

=1

o3

« 1x ERE 24-bit HH DAC
- Noise floor: 3.7uVrms
- SNR(with 10kohm load and A-Weighted): 109dB
- Dynamic Range: 109dB
- Sample rate: 8k/ 16k/ 11.025k/ 22.05k/ 24k/ 32k/
44.1k/ 48kHz
- S 192 PR E, BA RGN EhEE
o 1x EPRE 24-bit F4 ADC
- SNR(A-Weighted): 99dB, Dynamic Range: 99dB
- Sample rate: 8k/ 11.025k/ 12k/ 16k/ 22.05k/ 24k/
32k/ 44.1k/ 48kHz
- B R IR & AT HI TR ADC Y i O
- SCRFEA A 25 53 i A S X
- Micbias LDO, fiith iy 1.4V~2.8V, fithi RN
0~2mA

ERETR

« 2D/2.5D EJE 5|2 —ePicasso™2.0
— SCRRRROEMGE A HERE . 48 OMmEg
- BRI 512512

DS0052-SF32LB52x-CN iii/51
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- 3%F aRGB8565, aRGB888S, L8, A8/4/2, YUV, X
R alpha RZ
o JCPfig R4 s —eZip™2.0
- TR R 4R
- T eZip-A JEAE TCT Bl )
- Y ePicasso™2.0 BEB, A RIZAT
- LCD #iil#%
- 74 8080, SPI, Dual-SPI, Quad-SPI
- HFHER S8l R B2 alpha iBE
- Jh37 LCD ¥, XHRRESRE AR

FhEEO
. 43 (SiP) NOR-Flash, B2 E % 96MHz
o YHAE (SiP) OPI-PSRAM, # I v 144MHz

+ 1XMPI(QSPI), SZHf NOR, NAND, QPI-PSRAM
« 1xSD/SDIO, ¥ #F SD3.0, SDIO3.0, eMMC

HE

- DMA
- @M DMA: HF55ME RS REdE 2
- extDMA: H T HAMBAH# I = R EdE ik is
o WA
- AES Jni##%
HASH fin#i#§
CRC fingt s
- HFEPECLASE (TRNG)
— PSA Certified Level 1 TAJIFE
. FERTEE
- 2x16b GPTIM, 2x32b BTIM, 1x32b ATIM, 2 X 24b
LPTIM
- 1xXRTC
- 2x BITH) 24b WDT, 1x S5 76 IWDT
. Y
- 1x12-bit 3} SAR ADC, 3t 8 j#iE
- 1x F RIREERES
- 1x24-bit T ADC, 1x24-bit F il DAC
- HEEAME
- % 45 /> GPIO
- 3XUART, 4x I2C, 2xSPI
- 1x I?S, 1x PDM
- 1xUSB2.0 FS
- AMEARSSFERIZE (PTC)

- LRV B
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- WEBEEE Buck MKINEE LDO - VBAT BRI 3.2V-4.7V
- PRUEBEESTAN 3.3V fiLi, HOKHLR 150mA X2 - VBUS HE R 4.6V-5.5V
- IRIRIIFE: 2uA st
_ PE 560mA BIEIAEMETE S, YH 42V-4.45V e
b ENEENES « QFN6SL, 44 4~ GPIO, 7mmxX7mmXx0.85mm
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HEETFE ZF#H
- EmARE TR - B EPEEE
- BEeEFIH - R
o« AIZEERERTT AL - FREUEEER A
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st KEBK
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1 HRE2R
1.1 &4

S
1.2 Cortex-M33 STAR-MC1

1.3 PERBALEEZY (K% R&G (HPSYS) . .

1.3.1
1.3.2
1.3.3

1.3.4
1.3.5

1.4 HJREH

1.4.1

BRI
g
R
1.3.3.1 Cache
1.3.3.2
1.3.3.3
1.3.3.4 4 RAM
1.3.3.5  F 4} Flash
HihbWRES .o
RN

FEHUSE .o

2 SRTRITE
2.1 ePicasso™ kg 2.5D KIIE 5|4

2.1.1
2.1.2
2.1.3
2.2 LCD
2.2.1

2.3 eZip™ TLHREAA IS G

3 4ME
3.1 AU
3.1.1
3.1.2

3.2 BiHlAME

3.2.1
3.2.2
3.2.3
3.2.4
3.2.5

WA 5.3

BIEEmM . ... ... ... ..
3512 ) G
BOIEEs: ... ... ...
Eethlgs
WaaEn
2.2.1.1
2.2.1.2

MIPI-DBI
JDI 254 5%

GIETEIIE it
BT MAC

12 PR R 4t
TR AL A
TWIDAC. . ...
TWIPLL .. ...
B ADC
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33 DMA .. oo
331 ExtDMA. .. ............
332 DMAC. . ..............

3.4 FAALEMEL AUDPRC . . .. .. .. ..
341 DACHE..............
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3.5 EEEAME ...
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353 12C ...
354 PDM. .. .. ...
355 I2S. ...
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3.5.7  AMEARSGESIEE (PTC)

358 USB20OFS . ............
359 SIM R¥Edles ... ...

3.6 GENEE ...
3.6.1 GEFHERZS ...
362 HHEMES ... L.
3.6.3 HAEWNEE ... L.
3.6.4 fRIVFEERIEY .. ...
365 FHIV ...

3.7 MWW ..
371 AESHI® ...
372 HASHE|®% . .. ..........
373 CRC .................
3.7.4  HPBEPLECL A (TRNG)

3.8 fERBRECT L
381 MPIEEH ..............
3.8.2 SD/SDIO/eMMC . . .. ......

3.9 BMIMEEOECRILA ...

SR

41 FEAREBRAERE. ...

42 HIEEME ..

43 FEERME ...
431 AMEEIIFE ... ... ...
432 BTHMBLEIFE ..........

44 WEFEHR ...
441 BLEHM .. ............

4.4.1.1 BLE ZSIHLERE . . . .

4.4.12 BLE #EUHLMERE . . . .
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4421  RSWUERE. ...

4422 FRWHERE. ...
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1.1 ZR%ZEEMH

SF32LB52x & — 25 TR A TE e (AloT) 5 FRUEERE . EMHRE MCU S . WERAT
T Arm Cortex-M33 STAR-MC1 PRSI A/ M 2EM, Hir,

o PEREALHEZR/ KA (HCPU ): Hi#s 32KB $584-2817 (1-Cache ) F1 16KB B8 1F ( D-Cache ), 512KB SRAM
(4=} Retention SRAM ), ey 45 192MHz, RISl YIH: D £5F0 S £, mskiilnl v WAL SMEE . 17BN
ARG ERE, SHEEMATRGES . AWZE , mERETE S, FE KRG .0, D T
IRIIAE 5N B TR R A AL 3

o BARIHFEALFRES//MZ% (LCPU ): #5345 24MHz, 64KB SRAM ( 47} Retention SRAM ), J TRIIFE#E
B A A 3

1.2 Cortex-M33 STAR-MC1 “BJR” AIESE

Cortex-M33 STAR-MC1 b 8§ 222 [ ( Arm China ) #EHAY “BIR” RIS —FOC TS , ZA TR 54k
7K T Cortex-M33 [ EZHF, SHFFUA A Arm v8-M BEM 23R IIGE, HA AT (in order ) =Zifi/KZk, nl i
FIRMRRGIHE, HATIIMEL 16 fii84 RS, Fub— 0t T UMb gL 1T, B9 T XHEAF (Cache ) 1Y
FEaN

Cortex-M33 STAR-MC1 PEfigikF] 1.5DMIPS/MHz Hl 4.02Coremark/MHz, 5 —{C[EA41; Arm ACBRESAHLL, 1F
FHIE FEHF, Cortex-M33 STAR-MC1 FTERESET; 20%.

Cortex-M33 STAR-MC1 2t T fIpabBEZR ( Coprocessor ) #2111, DMEARYEA R 5/7 Kk —2E 4 e hil B ag
731, i#iL MCR ( Move from Coprocessor to Register ) il MRC ( Move from Register to Coprocessor ) 84>, A LATE
Cortex-M33 STAR-MC1 FIPMAEFRES 2 [0V A7 A7 B AT 4 R, ARHE & T i Ak TR 2
HARMSRE A SEREUIYIZSH . TEPMEFES T RY[EIY, Cortex-M33 STAR-MC1 AL BRERJISR AT LIJFA T4k 47 3
B, MBI R HITRCR,

UEAh, A HREHA S RETE S A (DSP) $54 SR HNE B GE T (FPU ),

Cortex-M33 STAR-MC1 5| A T BHA A (TCM ) FIZAF (Cache ) £, HA5R T AR [RIRE 2500 8 B AN AN E AT
B RGN R, BRAE A TSR] 350 A B B (1) SEmH A AR

DS0052-SF32LB52x-CN 1/51 V2.4
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1.3 TEEe4bIEsS ( X#% ) B ( HPSYS )

1.3.1 B&ZEH

HPSYS WAt 7T AHB PRI ERHE, SCRe 2 R I VIR 24 NS sk 25 ]
WME-17R, SEERSAT LM, NS hlzs AT A, 58 SR ) 8 60 5 fA AR S5
HCPU 5 DMACI1 fgf%1ji[n] HPSYS 1A Huhik 23 [A]

DTCM 5 HPSYS_RAMO #E:%2 128KB HbhtZs[H], A HCPU KB F 41,

HP_PERI {35 APB AHOCHME LA M AHB #HGHME, ATH HCPU, DMACI LM PTCI ],

2> VA [R5 0] [F]— A B8 btk 25 TR) A, A8 1 Al i 0 e 5 TR T

PR I HEAS AR A9 24> B0 A RN U5 (R A ] A BSE A bk 28 1), EARAS S22 o OMEARE B A 28 A Rl &
AL VTIRI, T [ e gl A8 T B U B E 15 R T

HCPU_S EPIC_A|EZIP1 AES| USBC PTC1
HCPU_C EXTDMA EPIC_B| | LCDC DMAC1
HPSYS_RAMO
I HPSYS_RAM1
HPSYS_RAM?2
MPI1
MPI2
® HP_PERI
1-1: HEEALIERR ( K% ) RRBELEN
DS0052-SF32LB52x-CN 2/51 V2.4
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HPSYS

clk_hrcd8 o

clk_hxt48
clk_dbl96 o

clk_dli1 o

helk_hpsys = sysclk/hdiv (up to 192M)
HDIV

»

pelkl = helk/pdivl (up to 96M)

» holk_hcpu

——P hclk_bus
——p hclk_dmacl
——P hclk_mpil/2

———» hclk_sdmmec

PDIV1

pelk2 = helk/(2*pdiv2)

PDIV2

P pelk_apbl

¢—— P pclk_usartl/2/3
¢ pclk_spil/2
———— P pclk i2c1/2/3/4

P pclk_timers

clk_peri

» to HPSYS_AON

clk_usbc (60M)
; o ussc

clk_mpi

’ » to USART1/2/3
T—P to SPI1/2

clk_dli2

» to MPI1/2

clk_pdm_xtal
»

audio_pll_ck o

»
| clk_pdm_pll to PDM
/16 — ’g

clk_i2s_xtal

clk_i2s_pll

to 125

Yy

clk_audpre_xtal

clk_audpre_pll

to AUDPRC

Yy

clk_audcodec_xtal

clk_audcodec_pll

clk_audcodec_dac

to AUDCODEC

audio_dac_ck ¢

yvyy

DS0052-SF32LB52x-CN

& 1-2: HPSYS Bt$hZety
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1.3.3 Trfifsg2Ea
1.3.3.1 Cache

HCPU [l &4 32KB 2-way I-Cache ( —ZRIE4 247 ) Ml 16KB 4-way D-Cache ( —HBIEEAT ), 1l KT+ XIp
i} CPU HATHRCE . BT & FERCE MPU ( Memory Protection Unit ) 1% & cache Hudik BXFlI9E cache #ihikBE, Ffefi
R RS M
1.3.3.2 TCM
HCPU &4 128KB zero-wait-cycle D-TCM, Hiht%3[H] k7 0x2000_0000-0x2001_FFFF, A FH i & X SL it PR 2
KRB PASFIEGE . 7% TCM memory HE7E R I, 7 LAgH A AHB master 1511,
1.3.3.3 SRAM
HPSYS fzk A 512KB SRAM, H A fufE.

+ 0x2000_0000-0x2001_FFFF, 128KB zero-wait-cycle SRAM (5 D-TCM 3% ), Fif5 AHB master ¥Jn] 5[],

AR 192MHz,

« 0x2002_0000-0x2007_FFFF, 384KB zero-wait-cycle SRAM, fif#f AHB master ¥4 1] 111, f i 458 &y 192MHz.,
1.3.3.4 F4M RAM
HPSYS 344 UL A1\ 2k pSRAM, Hb4iEZ3[E] y 0x6000_0000-0x6 1 FF_FFFF, S5 o] 17 0] btk hy 4 M ks 25 4
HE . O % DDR 144MHz, B 560 8-bit.,
1.3.3.5 F5b Flash
HPSYS % 1%4MF NOR/NAND FLASH, H.

« 0x6000_0000-0x61FF_FFFF il Bt il H:5-5f FLASH, #EZEf FHSE R 96 MHz
+ 0x6200_0000-0x9FFF_FFFF Miil- Bt il #:4ME FLASH, XA FHM% R 60MHz

1.3.4 thibak st
% 1-1: HPSYS HitiRR gt

Category Memory /IP Address Space HCPU LcPU
Starting Address Ending Address Starting Address  Ending Address
HPSYS_ITCM 64KB 0x0000_0000 0x0000_FFFF NA NA
ROM 64KB 0x0000_0000 0x0000_FFFF
External Memory 1024MB 0x1000_0000 0x6000_0000 0x1FFF_FFFF O0x9FFF_FFFF 0x6000_0000 O0x9FFF_FFFF
MPIT Memory 32MB 0x1000_0000 0x6000_0000 0x11FF_FFFF 0x6 1FF_FFFF 0x6000_0000 0x61FF_FFFF
MPI2 Memory 224MB/992MB 0x1200_0000 0x6200_0000 0x1FFF_FFFF O0x9FFF_FFFF 0x6200_0000 Ox9FFF_FFFF
HPSYS_RAM 512KB 0x2000_0000 0x2007_FFFF 0x2A00_0000 0x2A07_FFFF
RAMO (DTCM) 128KB 0x2000_0000 0x2001_FFFF 0x2A00_0000 0x2A01_FFFF
RAM1 128KB 0x2002_0000 0x2003_FFFF 0x2A02_0000 0x2A03_FFFF
RAM2 256KB 0x2004_0000 0x2007_FFFF 0x2A04_0000 0x2A07_FFFF
HPSYS_APB1 256KB 0x5000_0000 0x5003_FFFF 0x5000_0000 0x5003_FFFF
RCC1 4KB 0x5000_0000 0x5000_0FFF 0x5000_0000 0x5000_0FFF
ADMA 4KB 0x5000_1000 0x5000_1FFF 0x5000_1000 0x5000_1FFF
SECU1 4KB 0x5000_2000 0x5000_2FFF 0x5000_2000 0x5000_2FFF
PINMUX1 4KB 0x5000_3000 0x5000_3FFF 0x5000_3000 0x5000_3FFF
ATIM1 4KB 0x5000_4000 0x5000_4FFF 0x5000_4000 0x5000_4FFF
AUDPRC 4KB 0x5000_5000 0x5000_5FFF 0x5000_5000 0x5000_5FFF
EZIP1 4KB 0x5000_6000 0x5000_6FFF 0x5000_6000 0x5000_6FFF
EPIC 4KB 0x5000_7000 0x5000_7FFF 0x5000_7000 0x5000_7FFF
YR T
DS0052-SF32LB52x-CN 4/51 V2.4
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3% 1-1: HPSYS HibibRRgT (48 )

DS0052-SF32LB52x-CN

5/51

Category Memory /[IP Address Space HOPU LCPU
Starting Address Ending Address Starting Address Ending Address
LCDC1 4KB 0x5000_8000 0x5000_8FFF 0x5000_8000 0x5000_8FFF
1281 4KB 0x5000_9000 0x5000_9FFF 0x5000_9000 0x5000_9FFF
Reserved 4KB 0x5000_A000 0x5000_AFFI 0x5000_A000 0x5000_AFFI
SYSCFG1 4KB 0x5000_B000 0x5000_BFFF 0x5000_B000 0x5000_BFFF
EFUSEC 4KB 0x5000_C000 0x5000_CFFF 0x5000_C000 0x5000_CFFF
AES 4KB 0x5000_D000 0x5000_DFFF 0x5000_D000 0x5000_DFFF
Reserved KB 0x5000_E000 0x5000_EFFE 0x5000_E000 0x5000_EFFE
TRNG 4KB 0x5000_F000 0x5000_FFFF 0x5000_F000 0x5000_FFFF
Reserved 4KB 0x5001_0000 0x5001_0FFF 0x5001_0000 0x5001_0FFF
Reserved KB 0x5001_1000 0x5001_1FFF 0x5001_1000 0x5001_1FFF
Reserved 4KB 0x5001_2000 0x5001_2FFF 0x5001-2000 0x5001_2FFF
Reserved 1KB 0x5001_3000 0x5001_3FFF 0x5001_3000 0x5001_3FFF
Reserved KB 0x5001_4000 0x5001_4FFF 0x5001_4000 0x5001_4FFF
Reserved 4KB 0x5001_5000 0x5001_5FFF 0x5001_5000 0x5001_5FFF
Reserved KB 0x5001_6000 0x5001_6FFF 0x5001_6000 0x5001_6FFF
Reserved 4KB 0x5001_7000 0x5001_7FFF 0x5001_7000 0x5001_7FFF
Reserved 4KB 0x5001_8000 0x5001_8FFF 0x5001_8000 0x5001_8FFF
Reserved KB 0x5001_9000 0x5001_9FFF 0x5001_9000 0x5001_9FFF
Reserved 4KB 0x5001_A000 0x5001_AFFE 0x5001_A000 0x5001_AFFE
Reserved {KB 0x5001_B000 0x5001_BFFF 0x5001_B000 0x5001_BFFF
Reserved KB 0x5001_C000 0x5001_CFFF 0x5001_C000 0x5001_CFFE
Reserved 4KB 0x5001_D000 0x5001_DFFF 0x5001_D000 0x5001_DFFF
Reserved KB 0x5001_E000 0x5001_EFFE 0x5001_E000 0x5001_EFFE
Reserved 4KB 0x5001_F000 0x5001_FFFE 0x5001_F000 0x5001_FFFF
Reserved 128KB 0x5002_0000 0x5003_FFFF 0x5002_0000 0x5003_FFFF
HPSYS_AHB1 256KB 0x5004_0000 0x5007_FFFF 0x5004_0000 0x5007_FFFF
Reserved KB 0x5004_0000 0x5004_OFFF 0x5004_0000 0x5004_OFFF
MPI1 4KB 0x5004_1000 0x5004_1FFF 0x5004_1000 0x5004_1FFF
MPI2 4KB 0x5004_2000 0x5004_2FFF 0x5004_2000 0x5004_2FFF
Reserved 1KB 0x5004_3000 0x5004_3FFF 0x5004_3000 0x5004_3FFI
Reserved 4KB 0x5004_4000 0x5004_4FFF 0x5004_4000 0x5004_4FFF
SDMMC1 4KB 0x5004_5000 0x5004_5FFF 0x5004_5000 0x5004_5FFF
Reserved 4KB 0x5004_6000 0x5004_6FFF 0x5004_6000 0x5004_6FFF
USBC 4KB 0x5004_7000 0x5004_7FFF 0x5004_7000 0x5004_7FFF
CRC1 4KB 0x5004_8000 0x5004_8FFF 0x5004_8000 0x5004_8FFF
Reserved 28KB 0x5004_9000 0x5004_FFFF 0x5004_9000 0x5004_FFFF
GFX_RAM 64KB 0x5005_0000 0x5005_FFFF 0x5005_0000 0x5005_FFFF
Reserved 128KB 0x5006_0000 0x5007_FFFE 0x5006_0000 0x5007_FFFF
HPSYS_APB2 128KB 0x5008_0000 0x5009_FFFF 0x5008_0000 0x5009_FFFF
PTC1 4KB 0x5008_0000 0x5008_OFFF 0x5008_0000 0x5008_OFFF
DMAC1 4KB 0x5008_1000 0x5008_1FFF 0x5008_1000 0x5008_1FFF
MAILBOX1 4KB 0x5008_2000 0x5008_2FFF 0x5008_2000 0x5008_2FFF
Reserved 1KB 0x5008_3000 0x5008_3FFF 0x5008_3000 0x5008_3FFF
USART1 4KB 0x5008_4000 0x5008_4FFF 0x5008_4000 0x5008_4FFF
USART2 4KB 0x5008_5000 0x5008_5FFF 0x5008_5000 0x5008_5FFF
USART3 4KB 0x5008_6000 0x5008_6FFF 0x5008_6000 0x5008_6FFF
GPADC 4KB 0x5008_7000 0x5008_7FFF 0x5008_7000 0x5008_7FFF
AUDCODEC 4KB 0x5008_8000 0x5008_8FFF 0x5008_8000 0x5008_8FFF
TSEN 4KB 0x5008_9000 0x5008_9FFF 0x5008_9000 0x5008_9FFF
4KB 0x5008_A000 0x5008_AFFI 0x5008_A000 0x5008_AFFI
1KB 0x5008_B000 0x5008_BFFE 0x5008_B000 0x5008_BFFE
1KB 0x5008_C000 0x5008_CFFE 0x5008_C000 0x5008_CFFF
Reserved 4KB 0x5008_D000 0x5008_DFFE 0x5008_D000 0x5008_DFFF
ed KB 0x5008_E000 0x5008_EFFE 0x5008_E000 0x5008_EFFE
Reserved 4KB 0x5008_F000 0x5008_FFFE 0x5008_F000 0x5008_FFFFE
GPTIM1 4KB 0x5009_0000 0x5009_0FFF 0x5009_0000 0x5009_0FFF
Reserved KB 0x5009_1000 0x5009_1FFF 0x5009_1000 0x5009_1FFF
BTIM1 4KB 0x5009_2000 0x5009_2FFF 0x5009_2000 0x5009_2FFF
Reserved KB 0x5009_3000 0x5009_3FFF 0x5009_3000 0x5009_3FFF
WDT1 4KB 0x5009_4000 0x5009_4FFF 0x5009_4000 0x5009_4FFF
SPI1 4KB 0x5009_5000 0x5009_5FFF 0x5009_5000 0x5009_5FFF
SPI2 4KB 0x5009_6000 0x5009_6FFF 0x5009_6000 0x5009_6FFF
Reserved 4KB 0x5009_7000 0x5009_7FFF 0x5009_7000 0x5009_7FFF
d 4KB 0x5009_8000 0x5009_8FFF 0x5009_8000 0x5009_8FFF
eserved KB 0x5009_9000 0x5009_9FFF 0x5009_9000 0x5009_9FFF
PDM1 4KB 0x5009_A000 0x5009_AFFF 0x5009_A000 0x5009_AFFF
Reserved {KB 0x5009_B000 0x5009_BFFF 0x5009_B000 0x5009_BFFF
12C1 4KB 0x5009_C000 0x5009_CFFF 0x5009_C000 0x5009_CFFF
12C2 4KB 0x5009_D000 0x5009_DFFF 0x5009_D000 0x5009_DFFF
12C3 4KB 0x5009_E000 0x5009_EFFF 0x5009_E000 0x5009_EFFF
12C4 4KB 0x5009_F000 0x5009_FFFF 0x5009_F000 0x5009_FFFF
HPSYS_AHB2 64KB 0x500A_0000 0x500A_FFFF 0x500A_0000 0x500A_FFFF
GPIO1 4KB 0x500A_0000 0x500A_OFFF 0x500A_0000 0x500A_OFFF
Reserved 60KB 0x500A_1000 0x500A_FFFF 0x500A_1000 0x500A_FFF}
HPSYS_APB3 64KB 0x500B_0000 0x500B_FFFF 0x500B_0000 0x500B_FFFF
GPTIM2 4KB 0x500B_0000 0x500B_OFFF 0x500B_0000 0x500B_OFFF
BTIM2 4KB 0x500B_1000 0x500B_1FFF 0x500B_1000 0x500B_1FFF
Reserved 56KB 0x500B_2000 0x500B_FFFF 0x500B_2000 0x500B_FFFF
i
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3% 1-1: HPSYS HibibRRgT (48 )

Category Memory /IP Address Space HCPU LCPU

Starting Address Ending Address Starting Address Ending Address

HPSYS_APB4 256KB 0x500C_0000 0x500F_FFFF 0x500C_0000 0x500F_FFFF
HPSYS_AON 4KB 0x500C_0000 0x500C_OFFF 0x500C_0000 0x500C_OFFF

LPTIM1 4KB 0x500C_1000 0x500C_1FFF 0x500C_1000 0x500C_1FFF

LPTIM2 4KB 0x500C_2000 0x500C_2FFF 0x500C_2000 0x500C_2FFF

Reserved {KB 500C_3000 )0C_3FFI )x500C_3000 0x500C_3FFF

Reserved 24KB X 233 X x500C_9FFF

PMUC 4KB 0x500C_A000 0x500C_AFFF 0x500C_A000 0x500C_AFFF

RTC 4KB 0x500C_B000 0x500C_BFFF 0x500C_B000 0x500C_BFFF

4KB 0x500C_C000 0x500C_CFFF 0x500C_C000 0x500C_CFFF

12KB

)x500C_D00(

0x500C_D000

0x500C_FFFI

0x500D_FFF

0x500D_0000

0x500D_FFF

64KB

1.3.5 HEFFIER

DS0052-SF32LB52x-CN

% 1-2: HCPU H#r 3%

IRQ # IRQ Source
NMI WDT1
IRQ[0] AON
IRQ[1] LCPU_IRQ[1]
IRQ[2] LCPU_IRQ[2]
IRQ[3] LCPU_IRQ[3]
IRQ[4] LCPU_IRQ[4]
IRQ[5] LCPU_IRQ[5]
IRQ[6] LCPU_IRQ|6]
IRQ|[7] LCPU_IRQ[7]
IRQ[8] LCPU_IRQ[8]
IRQ 9] LCPU_IRQ(9
IRQ[10] LCPU_IRQ[10]
IRQ[11] LCPU_IRQ[11]
IRQ[12] LCPU_IRQ[12]
IRQ[13] LCPU_IRQ[13]
IRQ[14] LCPU_IRQ[14]
IRQ[15] LCPU_IRQ([15]
IRQ[16] LCPU_IRQ]16]
IRQ[17] LCPU_IRQ[17]
IRQ[18] LCPU_IRQ[18]
IRQ[19] LCPU_IRQ[19]
IRQ|20] LCPU_IRQ[20]
IRQ[21] LCPU_IRQ[21]
IRQ[22] LCPU_IRQ[22]
IRQ[23] LCPU_IRQ[23]
IRQ[24] rsvd
IRQ[Z 5] rsvd
IRQ[Z 6] rsvd
IRQ[Z 7] rsvd
IRQ[Z 8] rsvd
IRQ[Z 9] rsvd
IRQ[30] rsvd
IRQ[3 1 ] rsvd
R TI..
6/51
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3 1-2: HCPU HBfFIR (4£)

IRQ # IRQ Source
IRQ[32] rsvd
IRQ[33] rsvd
IRQ[34] rsvd
IRQ[3 ] rsvd
IRQ[3 ] rsvd
IRQ[3 ] rsvd
IRQ[S ] rsvd
IRQ[S ] rsvd
IRQ[4 ] rsvd
IRQ[4 ] rsvd
IRQ[4 ] rsvd
IRQ[4 ] rsvd
IRQ[4 ] rsvd
IRQ[4 ] rsvd
IRQ[46] LPTIM1
IRQ[4 ] LPTIM2
IRQ[48] PMUC
IRQ[49)] RTC
IRQ[50] DMACI_CH1
IRQ[51] DMAC1_CH2
IRQ[52] DMAC1_CH3
IRQ(53] DMAC1_CH4
IRQ|[54] DMAC1_CH5
IRQ|55] DMAC1_CH6
IRQ[S ] DMAC1_CH7
IRQ[S ] DMAC1_CHS8
IRQ[58] | MAILBOX2_CHI
IRQ[59] USART1
IRQ[60] SPI1
IRQ[61] 12C1
IRQ[62] EPIC
IRQ|63] LCDCI
IRQ|64] 1281
IRQ[65] GPADC
IRQ[66] EFUSEC
IRQ[67] AES
IRQ[68] PTCI
IRQ[69] TRNG
IRQ[70] GPTIMI
IRQ[71] GPTIM2
IRQ[72] BTIMI
IRQ|73] BTIM2
IRQ|74] USART2
IRQ[75] SPI2
IRQ[76] 12C2
IRQ[77] EXTDMA
IRQ[78] 12C4
IRQ[79)] SDMMC1
LR T
DS0052-SF32LB52x-CN 7/51 V2.4
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3 1-2: HCPU HBfFIR (4£)

IRQ # IRQ Source
IRQ[80] |  MAILBOX2_CH2
IRQ[S 1 ] rsvd
IRQ|82] PDM1
IRQ[8 3] rsvd
IRQ[84] GPIO1
IRQ[S 5] MPI1
IRQ[86] MPI2
IRQ[87] rsvd
IRQ[S 8] rsvd
IRQ[89)] EZIP1
IRQ[90] AUDPRC
IRQ[91] TSEN
IRQ[92] USBC
IRQ|[93] 12C3
IRQ[94] ATIM1
IRQ[9 5] USART3
IRQ[96] AUD_HP
IRQ[97] rsvd
IRQ[98] SECU1
IRQ[9 9] rsvd

8/51
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1.4 HESIE

VBUS [} Charger jj VBAT
L

1 1 vee

LP Clamp VBAT LDO [ vpD33 o2 | ( vppa3 Lbot |

\—E@ VDD33_VOUT1
{1 VDD33.VOUT2

vsys [}

VDD18_LDO W
VDD18_VOUT [}

RTC LDO MUC

—
VDD RTC [} RTC/IWDT
BUCK —i HPSYS LDO 'T
HCPU

Peripherals

>

ON

i

I
bl
@
£
@

VDDIO

BUCK_FB E
VDD_VOUT1 [}

bl

Off SRAM

Ret SRAM

,_
3
2
&

i |

>—‘ LPSYS LDO

LCPU

VDD_VOUT2 []

PHY/MAC

Peripherals

VDD_RET [}
Ret SRAM

>—{ RET LDO ‘

—4 RF LDO RF Circuitry —— 1 AVDD_BRF
GPADC/TSEN GPADC_VREF
AVDD33_AUD

AUDIO AUD_VREF

MIC_BIAS

& 1-3: QFN # ¥ HBIEEELEH

1.4.1 FEEEAELR

AR T P A T T AR T R R QR P L TR R, TR LA R ST 560mA, BT RTARSE HL ALK
I VBUS Sk BHEI R/, BEEAHNIHIZEL

Kl1-42 b p s g, b RIEMRT Ve, B, FTRBRALT Trickle Charge 3K, 2xDIBHRATHIIL 1 25
T, MRS T Ve ZJ5, FLHEBEUET Constant Charge #53X, Jf HLLAEYE 1. 70 B2 HL it i R $230

DS0052-SF32LB52x-CN 9/51 V2.4
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PP AL Voo 25, FERBIHIE A Constant Voltage B, 7EX/ME T, FEHMBBSIBIE TR, &
FIHER/NTEUE TR 1opg, TN BT, #EA Charger Full #X, W25, NS & FC 28 %A W
T, T4 H L FE 280k — B A ] T FERAAIG 2] Re-Charge Threshold, & EREIE N ER N S el LEERTUAT 152N

Battery Charger
voltage current
VCV
Vrechg /
yd |
cC
Charge \
current ™
N
Battery
voltage l end
Voo 1
tri
Trickle CcC cv Charge Auto
Charge Charge Charge Full Recharge
B 1-4: FEHEMZ%
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2 BlEREERITE

2.1 ePicasso™ ST¥EE 2.5D E 5| &

7 2.5D EURALERT , HIFZL % WA EGE B SRES KER CPU T EH, ePicasso™ NIJE LK 2.5D G2 H
VO HANES 12, GEUgxT 2.5D EURE S b WIKIZ 0N . 4. We S shRESR R B s 32T BRIt LAk,
ePicasso™ FEMEIRA AN H ILE) RGB EMGA% K, itk T R G0 PR R U Ay G U e

2.1.1 EEEm

ePicasso™ 2 LRI R EZ, — DL HNEIREZ, M—M e B28m, AR s asmw
RGB565, RGB888., ARGB8565, ARGB8888. L8, A8. A4, A2, YUV, T/ A5 &2 A M <7 i B = S fin
X3, HEMRIE 2 R IER PR E IR . BRICLASN, RS2 500 Tl ) Alter Bl & BEIR, 1T LA
IR — R B, 1% DRE AT FH T B A RS 3K

2.1.2 BN

ePicasso™ A —MERFAIIREER, W T SHRIMIGTIAESN, XA DI AEI R E RS Se B B Ak
WBITRAFISK 1024 £, KERENIAT LIGAE 165536, 76 X R Y J71 1 M0 LT L4 ST, I3 o 46
RIMTE.

2.1.3 EFiEEE

ePicasso™ HINREMIZERR 1 1] LSRRG RO TNRE LAY, S RENE SCRF RIS A RS BEIERE o P T LA A 2 SO F Y
sinfcos {H, Ml AL EAMEMBERE TR BEF AT IRERT AR R, —IRPESE AR I PIARRAE, e
TEBALRPERE

2.2 LCD iz#I2&

LCD #E il 4% EZ M T8 Framebuffer PRSI HH ZANBE R, BUA R LCD 245 i LSRR I SR H A 45
DBI, DPL, Bt5h, LCD Ffilaiid scRp kit ARy E , i i X BSRT LR 2 B AR memory (Y HIHT 5L,
T RGHINERE

2.2.1 EoREO
LCD il 8 T2 B 58 il o A 21 50 SR 1 Z [ O TE L, A0 B S5 i s A

2.2.1.1 MIPI-DBI

LCD #5485 7T LASZ 455 DBI 2 1 rp i 5347 SPI AT 8080 A, X1 SPI B, LCD #2857l LIS 3 4k
Fl 4 RMFEE, WA RF dual/quad data line AN TAE 20, AL SCHF 8-bit RGB332, 16-bit RGB565

DS0052-SF32LB52x-CN 11/51 V2.4
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F1 24-bit RGB888, XJ T 8080 iz, LCD ¥ il #5 nJ LASZHF 8-bit, 16-bit F1 24-bit (LA 55, [FIAZHF RGB332 .,
RGB444, RGB565, RGB666. RGB888 Z (A%,

2.2.1.2 JDI 5t

N T IE N SR A R IIAE R oK, IDI B AR IIFEMI RSB o PR AR B BRI, tREME4E LCD
R e AT LAREAIR 95% LA L, BCA ] 2P 80™ i Bl ISCEUE REEAT . LCD 42l a8 N WA T DI St i fi
FSCRE, AR T DA THT o PR D B nT LLSCRFR 64 (7R, SCRPRTRIBIET AR BRIIHT, M —
ARG HE R IFE, SRR

2.3 eZip™ ILiRIESEfRDER

eZip™ I H R IR T A A FIAR SN IO AR, IR Zip MU o BT DU TR R i i O
. LA PREE B S inak e Jr o AR R MOE ARtk , 45 AL f A B T AR AL s 1a], i
IR

PO, eZip™ i S LATAR IR A R4, JE485R S PNG #%:UMY, I SCRpls7 DMA #FEELY ePicasso™ Hk3)
P ST ARAERY, ezip™ Ali@ I DMA HLH], AT LRSS MR A% 1E Flash 50 RAM 1 46 A il s 4 iz
ZHAREAFH o TR, ePicasso™ il eZip™ HLbR, S MAFAHHH LI Fr - S s, SRJe & i —
JB R I BRI T BT 2200 2.5D FH5, DA 25 1 B A7 P4 LR O 224

i L BN, eZip™ AT LIAT ROR SRR M RAA AR TR, 1A IR SRR R, Bl
XF R AMERERAT SE 2K, TR R R R RSB TR0
eZip™ MEPUEHG eZip™ AR A HEAT ARG i AR ER . BRI AHB BRI ARAE B, R i A 15 Kl
AACEE I AHB Ak BB IR S epic BURIEA TS S0
A LU R

- JEid AHB BN AN AR ik mT

o Ji s P R T B RGA S epic BEER

o AR e DX ) R
o XRHRISSEL cache IRE, cache AyH RGBT 1T 45 A ff RS R]
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ML
3 ME

3.1 WHRIEZF 5.3

3.1.1 HSRANE

SEPRANESHE TR R BRI, RIS S 5P R 2] 2.4G BB LI5S k0t 25, UK 2.4G Mk
S SRR RS . ERRRER

o ZHERESF 5.3 B 1M PHY ( 1Mbps ), 2M PHY ( 2Mbps ), BR PHY ( 1Mbps ). EDR2 PHY ( 2Mbps ). EDR3

PHY ( 3Mbps )

« i AGC

« XFF RsSI

o LS A SR 2 1

o ATPEA ST, BLE/BR PHY e K&K ST H)% 19dBm, EDR2/EDR3 f K& HTY)% 13dBm

- 4E0 Balun FIRZEVCEL ML, Jois R 4MLRD

3.1.2 BT MAC

BT MAC &5 2 AR A VMY v5.3 FE1 FIRADMYL va.2 . va.1, 4.0 XTSI 28, B 0 ST A 2R D
PABCER A AR

LRI

- [RTIFERE A
1 SZHFEE (1M/2M )
2. SCRETA BAAR X O R A/0 R R B .55 s
- SRR MR
4. SRR AL E (TTASER . 1k );
5. CRFPFPERATAS ;
- SR AR
1
2
3
4
5

[SN]

. 3¥F ACL, CSB. SCO LUK eSCO MR A 21 ;
- SRR R (Eo % Ll AES-CCM Jil% );
. SHEPEdER AL EE (HEC, CRC, Whitening, FEC2/3. FEC1/3);
- CRFE AR B SR RS AL R (CVSD PLK a/p-Law );
o SCRE A B
< DK
- 7H; AMBA AHB SAZR 11 ;
- HE WLAN/MWS B3E7E0LH
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3.2 HEHIME
3.2.1 12 LSRR HEEHRER
GPADC {75 —1> SARADC, FEAIIRERAGIMEH A AR B P55 . GPADC RN
. 12-bit SMHFR
o« BRRAER 4MS/s
- P ARG 0 ~ 3.3V
« ZOARIEER: -2V ~ 2.1V
o SCRF 7 BRI A RSN 1 BEI M T, B3 X 22 A A
o SCRP LY AR R A
o BRI T ARGy 4 ASERE, A BT LAl S A PO A T
o SHEIRPE (S AFAERE) AREIE (ANTHIEER) TS
- 3ZFf DMA JljA
o RERBA AT
% 3-1: 12-bit GPADC BS54
Min. Typ. Max. Unit | Comments
Resolution 12 bit
Tsample (Differential) 125n 2/3 s
Tsample (Single-Ended) 166.66n 2/3 s
Teonversion 125n 10.67u s fs=1/(Tsample+ T conversion )
Sample rate (fs) 4 Msps
ENOB (Differential) 10.6 bit Vin=-1dBFs, no averaging
ENOB (Single—Ended) 10 bit Vin=-3dBFs, no averaging
SNDR (Diﬁ'erential) 65.6 dB Vin=-1dBFs, no averaging
SNDR (Single-Ended) 61.96 dB Vin=-3dBFs, no averaging
466 uA fs=4Msps
Current Consumption 130 ud fs=500ksps
90 uA fs=100ksps

GPADC #MEBiE v FEL B HLBH Ran S oRFERT I C R FTUNT

Resolution (bit)

12

Number of Tpcik Cycle @24MHz | Tsample (ns) Maximum source resistance Rain (kOhm)
4 166 1
15 625 5
30 1250 10
150 6250 50
300 12500 100
1500 62500 500
15000 625000 5000
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3.2.2 REfEREE

T AL TR IR B e A S B TR AR AR HL T, SRS 5T ADC M H G 7 o R G0 s A )8 P 2 A
ro FEAFMON .

o MREEAB AR S PEER 0.2°C

o SCRERETERR -40°C #] 125°C
o MREALRARREE -3°C B 3°C

o SCRERI ST T

3.2.3 & DAC

T DAC JE W BT S M5 5 e A AR B A AR, AR R SRR T — % 24-bit DAC, R IUREER
8KHz %I| 48KHz, #ijili el 2arit .

3.2.4 &I PLL

HA0 PLL EEIEE N FH I R G ERE T e, SO N T RE, RTTRS O 48MHz/2018, RENSH AL
48KHz. 32KHz il 44.1KHz S5 [R]RAER TR o

3.2.5 & ADC

T ADC SRR INBIME S AL M BB S MG 5, A R A T — [ 24-bit ADC, SCRFIEMCRFER
M 8KHz %] 48KHz, H—% ADC A5 5 A3 2577 .

3.3 DMA

3.3.1 ExtDMA

ExtDMA (Extended Direct Memory Access) AU T Sk b PN ] ik DX 8] (B0 HEA T R A0 828 TAE . 5 DMAC
ML, ExtDMA TEVIRSMEAEiE#S (A0 FLASH, PSRAM) FFACRE S, (HAUH — N8, (R 4 T3 552
HAW RN K .

ExtDMA T 454 .

- PPAMEHIIEIE, NEREN 16, {15 32 HFHY FIFO

o WUBHEAN HBRHL YO 4 PR, R SCREHUIE A S

o FLRBCERAER OO 220-1, BHICREE 4 FAER, RIFRRERE R 4M 7
o BB SRS T R R, IFRERS AL A TR BREER

3.3.2 DMAC

DMAC (Direct Memory Access Controller) HIT*SEHLEZE F A W] ik X ) N 44 3z TAE . DMAC 264 8
AN ETE B A E R Mk X E] S E AR R D], S5 R B 2% A S MR A M Y L Y, DTSR SR
WAE-INAE . - AMR-INAE . AMR-IMCZ TR s RCR MG G , ARE % CPU 1Y TA/E& .
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DMAC SCRPAMEM WA N A FEAME AT, DMAC & TAM ) DMA iR iz, MM
IERCAME R 9L TENAERIZ AT, DMAC AEERFIM ) DMA 5K, S PSE oz . 2l [
AERY, DMAC KRIEOLSE i 2RIz s JF HAE RN Se i B s ot fE v, B L se gy s i
BB T iR . B M mE et B e BT, BERE A hFEl PTC filk .
DMACT1 {3 T- HPSYS, fig#&na 5 HPSYS #M& i) DMA if>K., DMAC2 fii J* LPSYS, REW&MNAL LPSYS MK DMA
K,
DMAC £ Z R

o 8 AN ) AT P S

« BANEIER DMA IEKAIIE R L 64 AN DMA R EERE 14>, B8RSR

o BAIRIE SR 4 RIPUEHICE DR SCHOR R REGHLE S5 R R

o SZERENFE-IAE . WA AMRE-INAE . M-SR AR S

o VEHbAEFN B AR HhE A0 S SRR RS AUCFAT 4 FATVRIR], I SRRl A Sl

o SCHFER R, FRIRAL S SE LS A S ERS 3

o BANEIESCRE 3 RIS ARSI RS, JFRER BN A R EL PTC ik

o FRURICE I KA SO 65536, R EAICARYE AN [FIL 73 0l B35 L9 /4 5 i

o BEANIRIE SR AT L E HR ST I SRR

3.4 EHINALIEFELR AUDPRC

FEATAE PIBEGREEXA [FIA YR B R BEA TR AR B TR LAy, R AR BRS (5 SR 128 ) X L A i
E AR . RS PIAR FE AR, AP RR ) DAC T HRIAL P 5 BHUR A RE 1Y ADC Tl i

3.4.1 DAC B

DAC 3 i & A R JR-T N A7, AUDPRC fe 2 SZHFDURK 24bit S A04E . AUDPRC P DAC 38 % ST 9 50
T RAER G, SRAPRIGEEY 1/8~8 £, [EMELLAMIET 96dB. Zidt RAE RGBT EH -5 55 1w fi
B TR AL RS, A 10 R E AT as . B2 SEY TS, P AT R TR T E . BJE
SRl M 1) R AT T LA 3% AR DAC BB 128 H2 HAE M

3.42 ADC B

ADC il B F SR IR T ADC 80 128 4510, e SR 24bit FAUEHE L0 RAE SR P 1) Kl
"] LA DMA fRAFEIAAE

3.5 EEIME

3.5.1 BEA@WMAN/HEEO (GPIO)
RE L CFE 45 4 GPIO, i Bl B XN A R4S, 1T RIUAX B4 B 43 B AN R RO T RE
UECE SR TIRERT, W LU A A B
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AP E AR ADIRERS , S AT DUE AR A A e A, RN SCRER A S rh Wil A, W A T B
HLV- ol A R A A, T A SCRE bR XU A o

3.5.2 BARSWARE (UART)

S OR s S TR, R RIE 6Mbps BUURRRANZFln] BB Bt 20, 5 oNRbR AL b f i
fRIRAL T R AR B ETBe. AR Eib 2Ry DMA, SCBZ RNk

APB <> <« Tx Ctrl ESD
Y
z
U%‘ Baud Gen
v
DIV — «—> Rx Curl R;Z
B 3-1: BRARGWA R
S AR e R

- BT SHAAE
o AIECE 16 fRDRAE L 8 fF i REE, MERRR e i A R RS
o RIGPFRRECE, YRS 48MHz Hid REERN 16 I, PAF3N 3Mbps
- AIECEAKE (7/8/9 bits )
o AR EAE RS (1/2 bits)
o {34 (CTS/RTS)
« DMA ZA40 K% I
o FRCET (RS0 A0 K 1 AT A AR AR
o BROMA LW, DASCHA AR R
i a g s=RTN i
ki AR E E Ky 48MHz, BRI AT
48M H z

Baud Rate = 3.1
(BRRinT + %&)(16 or 8) ( )

3.5.3 12C

[2C(Inter-Integrated Circuit) $% O [R B} 524 master 5 slave f 4, AI{EA master 5 12C slave /MNSGE S, tWATERN
slave WSS AY 12C master, 12C P 8 715 FIFO, RIS T FAERS , trlilid DMA ST R3S . 12C X

DS0052-SF32LB52x-CN 17/51 V2.4
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FEPRERRS (standard-mode) | PRI (fast-mode) | PRI +(fast-mode plus) LA KA (high-speed-mode) ,
T PRI I3 3.4Mbps.,

12C FE R

« W] [A]FHESN master 5 slave

. W EZLZL master

o SCRPFMEREEL (F55 100kbps)

o SCRPPGEBE (R 400kbps)

o SCRFPUEBE + (55 1Mbps)

o SRR (e 3.4Mbps)

« VBN master FFVIIN] 7 HoARER 10 HoARSHIE
« 1B slave SCFF 7 HRFSHhE

o AT CE ST

o« SCRFIPPISERE (clock stretching)

- 8 7 FIFO, 7§ DMA

o AJPCE RO R R S

o« PHSEAYTHREM P, IR RGBT

3.5.4 PDM

PDM (Pulse Density Modulation) [k % & ¥ il 4 11 EEZE 6 PDM 2 e KRS PDM H {5 5 5400
PCM ( Pulse Code Modulation ) ik &l il {55 DAL 5 SE A8 S A AL B
PDM B4
o [N SE R AP IR A (55, Rl DI iCR AL R E S
 ATHRILAY PDM 22 52 KBS Bl % . 3.072MHz . 1.536MHz ., 0.768MHz. 1.024MHz . 2.4MHz . 1.6MHz. 0.8MHz
« %Hr PCM BdEnYH# . 48kHz, 32kHz. 24kHz. 16kHz. 12kHz. 8kHz

. 4% 32bit, 24bit. 16bit, 8bit ) PCM {55
« FRRHERN 0.5dB JFH M -15dB | 45dB 1 4 m] 4

3.5.5 128

128 TR TEBB AR, W ARDRIEEINSE RS A B2 N AF B . MBS LT, 128
BOE R A BRI T 0RE 7 LLECEORS Rl 942 1 B

128 B4R

o I master Fl slave PIFPFR

o HFRRTAEA

o ATECE A 128 BlEg s, AR . A SRR RS

o TR EIEEEAS S, LS 8-bit A 16-bit [ B TE AN AR RS
- NTECER) 128 PCM (551058, HRimiF] 24-bit
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3.5.6 HR{THMEEEDO (SPI)

SPI 4§ 3 B M0 SSP/SPI/Microwire, SSP/SPI A4 TiE{EHMY, 28 LIGCE S Master 5Y Slave £
o Microwire NN TIBGFEPML, FEHIeH N A B BN Master F220, SPI #5188 PN B & % [#20 FIFO, & 1% FIFO
I FIFO LTE[A]— M Hbht, S2izcbik iP5 [al42IK FIFO, HiZtuhkif vila) &% FIFO,

SPI 4FPEan T .

o 2 4 3 32Bit BRI 50

o SPI A& IR PR FIAR AL T 38 0 2 A7 4% SPO Al SPH 15

o RikfE ST e

« FIFO RPN 32Bitsx 16Entry

o HMURIEHR S DMA FixX

« HPSYS FF SPI fx K44 48MHz, LPSYS FHAY SPI f KA N 24MHz

A A A AR P AT

SP1_CS / \

|
|
| ' ' ;
SP1_DO | J ) KBMN-1] eee I By X BmO)
T T | | 1

| I | | I I
SP1 DI ungeriNED § BN K Brn-1] wee | By X Bmo) X UNDEFINED
| ] | | ] 1

& 3-2: SSP 1& BRI & it Fr

[} [} ] [} 1 | ] [} 1 |
sc 0 A e S e
I I 1 I | I I I 1 I
| | 1 I | | I I 1 |
SPI_CS , | see | \ joee \
I I [ I 1 I I I 1 I
I I 1 I I I I I 1 I
SPI_DO | 6] k BAN] X BN see x B 8o { BTN) N BITH-1) sew x BIT1) A BITO) A
T I 1 b 1 I 1 I 1 I
I I 1 I 1 I ] I 1 I
SP1_DI o oBmo] f BN KBl ese } o EMa f Bmo] § BMN A BETN-1, eee X BT A EMO] )
|

3-3: SSP IR EL WM X

[ I | !
sk NN e N
| I | [
I 1 | |
sPICS —\ I I L/
| 1 | |
| I | |
| ; .
SPI_DO | }BIT[N] *EIT[N—I]| eee | B K BMO] § EOTDaaStae
T I i |
1

SPI_DI  UNDEFNEDX  BmN] fBMN-1], eee X B[ X BMO] X UNDEFINED
I I | | 1 | |

3-4: SPI &N BRI A& B
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SRR W o W o W O N e W W W o RO N o W o W

I I I
I I I
SPI_CS ! see | ere |
| I I
L I S N N
SPI_DO | BMo] K BITTN] X BTIN-1) eee x BIT1] A 8ITI0] & GMT[N) XBAIN-1) eee x BITI1 A BITIO) &
| | | | | | | | | )
SPI_DI Como) f B ey eee X mma )X wmor X oemng Xemn-1y eee X mmy ) emoer X
I I I
' 1 1

& 3-5: SPI I8N ELZE W A BT F

T E B T SPT A% T SPH/SPO 5 & AYEICE |

| | I
SP|_CLK I SPO=01 | ! Ty : '3 h " h
| ] I |
| SPO=11 | I 1 I |
] | |
SPI_CLK | | R T W U W
| | | | | | |
| | | | I | I

SPLCS T\ l | eee | I L
I ] ] | ] | I
I I | | 1 | |
I | [l ]
SPI_DO I siN] KBmN-1)1  ees X BT[] | BMO] X EOTDatastate

1 ) 1 I ) 1
! ' | | ' l '

sPi DI unperne_ emn Kemwa  eee N B K emo) X_UNDEFINED

3-6: SPH=0 FtHy SPI Ff /5

|
spLclk 4 SPOO N\ N\ el NS N
I I | | ] I |
| SPO=11 | I 1 I |
|
SPI_CLK | ' AT W A W
| | | | | | |
| | | | I | I
sies TTT\L L el L L
I ] ] | ] | I
I I | | 1 | |
| | 1 |
SPI_DO I siN] KBmN-1)1  ees X BT[] | BMO] X EOTDatastate
1 ) 1 I ) 1
] I

) |
sPI DI unpernef__ emn Kemwa  eee N B K emo) X UNDEFINED

[& 3-7: SPH=1 B}HJ SPI Bt &

1 | | I | | | | 1 I I |
ek NN e NN e L
IR T
Sics T\ L Lee 0L e T
I ] [ I [ [ [ I | 1 i I I
| | I I I | I I | 1 I | I
SPI_DO 1 jBIT[?,‘lSJIXEIT[E,‘lA]; see x BITIO] i éUT Data Sﬂlfﬂ ; Ll ] EOQTIData Statel |
T T d i I I T T i
| | | I | | I | | | I | |
SPI_DI ! UNDEFINED | | wes | UNDEPNED ) Bimw) kBTNl ees X BTl § UNDEFNED |
I 1 I I | I I | I 1 | I |
& 3-8: Microwire &3 B B R & Bt Fr
DS0052-SF32LB52x-CN 20/51 V2.4
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|

1

1

L I S —
[ 1

1

1

|

eee COTDataStatehBITF/1S)ABITIE/14)  eee H EQT Data State
\ I I i
LAl

| 1
1
I
I | ]
I | ]
I | 1
[ ]
I ]
SPI_DO |_&imo] X 1
|

| | |
|
| | I
I | I
I | |
I I |
]
I | I
I I I
FOT Data Stiate 1
T T i
| | | I | | | [ | I I
SPI_DI | UNDEFINED X &iTN) ABimh-1; eee X BT0) K UNDEFINED | UNDEFIKED ) BIT[0] )
[

[&] 3-9: Microwire &1 % X & B FE

3.5.7 SMEESEHEE (PTC)

PTC (Peripheral Task Controller) J&—MlAz (SR F, AT LIATTZMeE CPU , A Shoe s MM AR E I
JERHERIES . ST RSN F A, PTC REM A Sl S &M i TARB S TARRE, I HAEHS R X ot
155 HRIRFA I 1 S A A4 55 P81, DT 56 A2 4 ELDRGsR I 7 O 55 6 . 74T S5 BERY E T A P, CPU T L —
FLPRAFRENR , HEIMTA RO DI

PTC AT 8 ANl A IE i U EM S il IR, JF T BCE ML R 55 . W PITROAE S BRI B e
ol FLE S AT E AL F R E I N A e, SRR R TR 5 8 AR S el Rl i
AE55 SERUS AT A fil R A5 -5 AINTfd Ae H el T AT S5 o B i T ) P ol A R Tl SO A i i
A TG A SE PR TAE 55

PTC F 4.

o 8 AN N7 C )38 T AT [R]EE TAE

o BANEIEML TR 128 AR IR EERE, {4 PTC H S il &R
- A[j[a] AHB Fll APB AhiseHihib =z (8], HSCRF word X 551i[H]

- CFPEESHRE, suERS

o« SRR 32 LB/ 5 /E ks

o AR R RER 1~ 1023, EUTCBRIK ik

o AICE Al & ZEIR 0 ~ 65535 )~ HCLK J&l4Y)

o BB, IE Y ML

« 47> word WA FF- s [0 TR 927

3.5.8 USB2.0 FS

AR T —%4 3 (FS) USB2.0 Host/Device #11, £4 USB 2.0 FIMMRIE, EA T Y.

o ORI E A R, ORI
« SCHFENES FIFO K/

o TRFEIEER PR EHLYR R B

o SRR A L RS R

« Fr N4 USB2.0 FS PHY

3.5.9 SIM k=422

SIM RAE XTI HBATIED , AR A SIM R¥Ehlas, S5 SIM RAE ik . Filas nl LLSCReg i)
BRI DMA B850, 256 B2 LIS SIM R IMUZ A5 DIRE o
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[=1=]

3.6 TEREF

3.6.1 1#EAHERZS

GPTIM (General—Purpose Timer) BT A~ 16 WRAHEES, "TRdlitet . M ALG S Rk R (%ﬁ/\ﬁ%)
s FE RO (it FEEOR PWM ) S5 Z0RE . THEGRAS B nT RIS TI 0 | 3l el s 1 s D5, TRt b
ATERSE PCLK, 10 HA MG sl A (RS, IF T 1~65536 f5ATMI. GPTIM Jb 4 ANEIE, TLRAST
SO S T b AR s AR T R AN ) U A R AT LU E T . DMA SR ER PTC i
GPTIM 4035 FMREAF D, FTLABAT 2K, SR Pk 7 A il & S5 D RE o

GPTIM FH4%k

o 16 iy, SR, EBIG/EIN H S E R ARG, BROKITEL 65535
- 16 finl g (AT LLSERHEN) TAMas , THEER I BRI S R BN 1~65536 ZIRIMAEREUE
- 8 (AT E AT
 SCRPREETHEOR (OPM), M EETHEOEUG B A IR TR
o 4 AINSTIEIE , AT I E A A B AR
- AR
- ETHE/ TR
- PWM [k SEFIEBIERR (7 P IE )
- AIEE 4 A 23 1 NNl & T, SRR S I R TR A
o iR
- Sl e AR
- TR OB I i L v AT R
- PWM Hi iy, WIHCHKSE 1 5
- ZiiE PWM &5, A AAMEEXRIZH PWM
- B R fi i R bR P =
- BB
- XRZIHEEREGE, WITEMER BT ARG S RS, 1 B Bl Mk A SO S s 4w il
- BRI ERRE N ik, TR
- IR R . B
o Gt A, TR G 5 0 L
o QU R A AR T/ DMA 35K /PTC filtk :
- SR THEER I R ), TR IR AL (G AR R AR )
- kS (MRS Ik WA AEE R AN Ak )
- By AR
- Hyh A

3.6.2 SRERES

ATIM (Advanced Timer) 2T~ 32 HRFTEGER, ATSCBUTHIS | MG AR SRRk R (B AdRiR) 2™k
B OE vt LB PWM) SEDIRE. ATIM SZRF 6 BEHFFEIX AR PWM EAMaT ), SCRFZ2 i PWM [R] 4640 ,
I 2 BRA G A TR U4 22 RS . TR A B i) DAEA T | SR E s i g s A, TR
PIATE R SE PCLK., 10 Fi A5 558U MG S, JFAT#E1T 1~65536 f5AYTISM, ATIM 24 6 A4NEIH, WIS
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. . X IhFE K /IMZ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark
B #H B & = 14£6E 2D/2.5D 5|2, 576KB AJ7F, BT/BLES5.3

S S T DA AR el AR TR AR L LR A R AT R AE . DMA 3R EL PTC F4F
ATIM 75 EMFEAIE T, AT T 20K, S I Bakm] A2 il & S DR

ATIM T8

o 32 (rihIg . R, SBIG /AN H B R GG
- 16 frr] g (AT LASERHME ) T, TR I BRSO RECR 1~65536 Z AT RALA
- 16 o ] fic B A AR
« SCRAEPEETHEOE (OPM), MEEITHEGERUG H 3 IkHEs
. 6 ML E
- JEIE 1~3 A3 C B A A B AR, e T L R R SR X R B EAS PWM
- HIE 4 ATECE S A S LA, AT RS PWM
- JEIE 5~6 WELE A R
PN Y
- TR
- PWM kRIS (s ot TP )
- AIEE 4 M A I Z a1 ANk A 1, SRR S i R R A
SR T
- S AR
— TN LR A At o /1 R FE
- PWM it AIPC K o0 A 5
- ZiliE PWM A G5, AP AR ECRIZH PWM
— B i BRIk P =
« EMABK
- XFRZHEEREE, PITEME ERA ARG SR, R A B M A SO B
- ER RN ik TS
- XfpZitEeEEL RS . A5
N S YN T A € ST RO A A
o TN BRI A L B
o 2 FERIEERIA, SCREBTRIEhuEN, AR R T RS . MG SR
- CPU &%
- s
- HhEREA
- Ak
o QU R A AR T/ DMA 355K /PTC fil :
- SOBT: THECER RN R ), TR IR AL (G AR R AR )
- kS GHEER RS 15k WA EE R N ik A )
- By AR
- Fh A
- %
- Al
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. . X IhFE K /IMZ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark
B #H B & 51%8E 2D/2.5D 5|2, 576KB N7F, BT/BLES.3

3.6.3 EARER=S
BTIM (Basic Timer) T~ 32 LWRRBHTTHEGES , TSI IR THEUN B R 58 PCLK SRR A, I
AT HEAT 1~65536 fERITAM . IS S mT LA A ik . DMA iR 8% PTC F4%, BTIM {27 F M40, ALl
AT RIS, SR 2ok A il & 2 BE
BTIM F 45

o 32 (b A S E TR

o 16 PERTRFEBUATAS, THEERIHIR 3 R BN 1~65536 Z 8] AT B EUE

o KHEHEETTEIE (OPM), HHEGERUS H 85 1T

- EMRK
- S5 BTIM K GPTIM H.i%, AlfEE Fic s = A el R, M0 M s g A S e
EspEEaUll

- B EREE N, ik, TS
- YL timer FIXEJA 8N, BN
o THBCER I B AR AR AR v B/ DMA

3.6.4 {RINFEERTES

LPTIM (Low-Power Timer) 3T —~ 24 ARG R, vISCBITRE A 50T (Fith LB PwM) A
MERGAEDIRE . TR BT IO R SE PCLK2 | RIIFERT B . 10 AR T B bR, FFnT b1 128 15K
WML e % 256 WHITEFRITE AREETHECEE BT L4 PWM St , JFnl 2 iy, ™ A e 5 56 2R
GEMMRII R . 4] 10 S MR SRR TR SIS, STREA T R S T RO F 7 A= 5, A
T ARVF ARG TR

LPTIM F 450

o 24 fufn) b H SR AT, ORI 16777215(2°24-1)
o JPEm bR
- WFRESBR, PCLK2 sifREIFERT#h
- IR 10 MG S s b A fr TR NI B EA TR RSl A AT AN P e ok ST A
o 8 RYTAMAL, THAUT BRI R 2 1Y 0~7 IKTJT
. 1~256 JEFNKEL
o TR
- S
- BUEETHEORE, PRINREE S TS
o AT FCARPE A A
- PWM i, FIPCHKSE . JEIH
- AR EHA
- Bk bl A Ek R
o il B A
- Bk
- 10 M AfE Sk, SCReBhiHh gk
o ERETREIN BRSNS A B TR g SR A
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B OH OB O =1£8E 2D/2.5D 5|28, 576KB 7F, BT/BLES.3

N R U
-
RIS STt
- i
- SN

3.6.5 FHIM
BRI S E A —M IS FER A THEIRR E N B Z GEE RS, VISR,
BT 2R AT BE .

o SCREPIRP TAERL
- ModeO
x wdt AP hWr, FERNEOE IR Z 5 S HIEE E RS
x i S 24bit BT
- Model
* SR APBOHEL, TERIASE —BOE M RIZ G, 774 hlr, 7ERASE B E MR Z s,
HERS
x AT IA] B S 24bit BUTERES
o SCFFSRA, LABTIREAER wdt FEAT IR ERAE

3.7 NERLE

3.7.1 AES 5|%

AES 5 E— A EE RS RO Bk ias B As , FHP aT DL A A7 BC S0 AR A R 2 51 LA S ) U ) s X A
BRI T IR % s BE, [FIEES BAEE R4S & I N AE X IR

A MR a8, AES 51 BA i, HRIGHEE , T RIMEAE R & UIRRCR . BRI
A, TE bypass BT, AES 58t n] LIAE AL Hi i) DMA A

AES FHFM:

« %HrF AES-128. AES-192., AES-256 V% [E% SM4 BykbrE
. ¥ ECB. CTR L) J CBC #&i={
« AT LLJE ] RootKey A TINEZRZ ., [RIFFLRIE RootKey ASBAMIRFEF1EHL

3.7.2 HASH 3|

HASH 5|8 & — X EU BN Ak s S 2%, 7 ml DABEBEAS [R) A0 B9 3872 108 N A v e e B0 rY S )
{8, HASH 513 AH LA i p, FeE R NG, AP Wl Lol B Xoiam i, L L4 HASH ia
. HASH 5|y a4 SHAL1, SHA224, SHA256 Fl1 SM3,
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. B INFE K /MZ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark
B H B & =148 2D/2.5D 5|2, 576KB )77, BT/BLE5.3
3.7.3 CRC

CRC (Cyclic Redundancy Check) AEATREE AL TG AT AE R T | AR IR AR CRC R BdE T LI CPU
o DMA fif A, /N A BIC BT, A e K AR . B HCLK JA] B RPBEYS 58 2 1 i A BT, 2L
P A 2R UG RIR AR RIS IR 45 R o S deetim A B /= (RS2 A3 4 R b B3l = (IR 3 o SCREAS TR 35067 9E /Y
A
CRC1 fii F HPSYS, CRC2 fiiF LPSYS,
CRC FE 4.

- 7/8/16/32 HHF CRC 15

< AEE A E L 2T

- AEEWIIRE

o B A SRR RS O | = VU A AU T

o B ABAE SCRESEY R /DU R E R

o Hoy B SRR KA U

 FHEEEE AR HCLK AW 1 57

3.7.4 EBREH#E A AE2E ( TRNG )

TRNG ( True Random Number Generator ) J&—MH BIiR:% HL i 0 A PR r= A LA AR . a2 Jo i/ 1
TREBEHLE TR, AT LGB S N 2RI R, i — e B AL B, A RBERLEL

TRNG FZ45: .

o JhST R SR TR
o BAYRPEAE 256-bit BRI TR 256-bit FEHLEL
o EXHEIR Y FEBIR

3.8 TEfigEO

3.8.1 MPI 0

MPI (Memory Peripheral Interface) 2 — L I memory MM, LFFZF A IMEREIURL, 3.

- SPI NOR Flash, HF 14k/2 £k/4 £&, FF DTR =

« SPI NAND Flash, 7#F 1 28/2 £k/4 £

+ pSRAM, SCHF x8 Al x16 BARNITE, SCHF Xccela FrifEFEIT, Legacy e
- HyperRAM, 374§ x8 Fl x16 B8, 45 HyperBus FrifEfE 1

DS0052-SF32LB52x-CN 26/51 V2.4
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FBIRIHFE R/ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark
B #H #H B {4 8E 2D/2.5D 3| %, 576KB 7%, BT/BLES.3
MPI_CS
Reg AHB < = Registers >
MPI_CLEK
=
g MPI_DIO[3:0]
g MPI Control
S » & MPI_DIO[7:4]
] PHY
o] MPI_DIO[15:8]
Mem AHB < ™  AHB Control I
MPI_DQSDM
MPI_DM

& 3-10: MPI $Z HIZFHERE

MPI 5 il 4 SR PIRHRAERI . (1) FFAFARER (2) Huhkme i, PRI DI i B 0F B ShoE ik, w3l
ABERPAT . HICIEWPR, A0SR n] E R AR T, DR M R

TR
B AR, KRR Wl DRz S B E IR A Ay S Kk, FLEBIE ] RO

AR PBERES
o SCRERIBAE A I P IS, Ho s A i & il i EORIRAS AR A SO %, B2 ol i R
AR PR

- X¥F DMA i, i AFfEA FIFO #1158 A

START START START START

Y

CMD1 CMD1 CMD1 CMD1
DONE
CMD2 CMD2
: iDDNE
DONE

B 3-11: FEHEXBEIMNEIGESHENRF EIJ

bk AR BT AR S
« SN memory BLEly AHB HihtZS[H], [ 30K AHB Sk E il h ik i) Memory 2 )T, SEHL XIP )
Fla
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©2024 BHRE (=) BRAF  http://www.sifli.com


http://www.sifli.com

SiFL]

"\‘

SF32LB52x

o SZFF Byte (8-bit) . Half-word (16-bit) 1 Word (32-bit) AHB Pa]
R AHB Wrap #24E, AT R0k 2 75 324 Wrap

« % XIP SZHf (On-The-Fly ) f#%, #iz{ 4 AES128-CTR i # AES256-CTR

FBIRIHFE R/ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark

i) S . 548k 2D/2.5D 5| &

£, 576KB N TF, BT/BLES.3

« SCFREZEGIIRE, WAHAT—%E AHB WIS ST — L, W BT R EIR L, a4 i

81| 5117 S 2 i T PN R L S WS €103 e R DE S Y €

« &% pSRAM Fil HyperRAM B NFF SIS RIFREE, B shibBBRRA CS HifIRI ] | file CS Vilrl[alk& . i
K burst B BESF MR, T AL

3.8.2 SD/SDIO/eMMC

SDMMC1 ¥ SD P 3.0 LA f eMMC #rifi 4.51,

Al 5 SD/SDIO/eMMC %4538 H., Jfiid DMAC #4745 d 52

H, SDMMCI1 3Z¥F SDR FRZEA 4 Lz, SD A Bhi¥ e S5 N 48MHz, A7 DDR,

SDMMC1 FE 4k

« 3ft%% SD Host Controller Standard Specification Version 3.0
- %% SD 3.0 Physical Layer Specification Version 3.01

. 3% SDIO Specification Version 3.0

« %% JEDEC JESD84-B451 eMMC 4.51 Specification

« Y+ SDSC/SDHC/SDXC/SDHS

« % F§ SDR12/SDR25/SDR50

o 374 SDR Bk, 4 LipRaL
. NE 2K F1 FIFO,

o ATECE D
- ZHF DMA Hdiitiiz

TR AR block 512 F45

3.9 FBFIMZEOERRILCE

* 3-2: ERgOER

EHlFE | EEEE | B #iE
MPLL 144 MHz 4% OPI-PSRAM
96 MHz | f#f QSPI-NOR Flash (3Zff DTR)
MPI2 96 MHz | 4M# QSPI-NOR, QSPI-NAND Flash
SDMMC | 48 MHz INE eMMC
12C 3.4 MHz
SPI 48 MHz
UART 3 Mbaud
128 48 KHz SKREAR 48KHz, 32-bitx2 channel
PDM 3.072 MHz
GPADC 4 Msps
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BRI FE K /NZ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark
B EH B B & 148k 2D/2.5D 5|8, 576KB M7, BT/BLES.3
: I
4 = A
=
4.1 EBEARBESEFHE
* 4-1: IBITEN

Symbol | Description Min Typ Max Unit

VBUS VBUS power input 4.6 5 5.5 \Y%

VBAT VBAT power output 3.2 4.7 v

vCC System power input 3.2 4.7 \Y%

Tamb Ambient temperature -40 85 °C

Vi CMOS low level input voltage 0 0.3xVio \%

Vi CMOS high level input voltage 0.7 %X Vio Vio \%

Vru CMOS threshold voltage 0.5%xVio \

*® 4-2: BIRKE

Symbol | Description Min Typ Max Unit

VBUS VBUS power input 5.5 \4

VBAT VBAT power output 4.7 \Y%

VvCC System power input 4.7 \%

Tstorage Storage temperature -40 125 °C

Vin Input voltage 0 Vio+0.3 \'

Vina LNA input level 0 dBm

Inv Input current 20 mA
DS0052-SF32LB52x-CN 29/51 V2.4
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FBIRIHFE R/ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark

B H B ® & 1445 2D/2.5D 3|8, 576KB M%7, BT/BLES.3
=
4.2 TEMH
& 4-3: ATEMENIR
Mk e it &1 ER~Mm PR
HTOL (iR LAEHAr) | Tj=125°C, 1000 /A SF32LB52x QFN68L | JESD22-A108
HBM ( APRCEAR ) £ 4000 V SF32LB52x QFN68L | JS-001-2017
ESD (i il it B0 T
CDM ( FeH# 4 ) £1000V SF32LB52x QFN68L | JS-002-2018
o I-Test: + 200mA SF32LB52x QFN6SL
Latch-up (F/8EMIR) JESD78E
OVT: +1.5 X Vddpmax SF32LB52x QFN68L
Weke . 125°C, 24 /Nt
MSL3 (M3 BURAF L) Rifl: 30°C, 60% RH, 192 /J\Hq‘ SF32LB52x QFN6SL | JESD22-A113
[l 260 + 0°C, 20 #F,
TCT ( ERIRIEIFRE ) | -65°C~150°C, Dwell=15min, 1000 Y{E# | SF32LB52x QFN6SL | JESD22-A104
HAST 5 gk
o (%ﬁrmmj‘ 130°C, 85% RH, 33.3psig, 96 /i SF32LB52x QFN6SL | JESD22-A118
TR BE N 7Ry )
HTSL ( EiRIAE 54y ) 150°C, 1000 /)NHF SF32LB52x QFN68L | JESD22-A103
PCT ( Ry HE 288 525 ) 121°C, 100% RH, 205kPa, 96 /NH} SF32LB52x QFN6SL | JESD22-A102
Solderability (F] ¥ S2H) | 245°C, steam aging 8 /M SF32LB52x QFN68L | J-STD-002
DS0052-SF32LB52x-CN 30/51 V2.4
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FBIRIHFE R/ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark
= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

B OB K

08

4.3 IhFEEFMHE

4.3.1 AIEFEIHFE
< 4-4: WEIRINFE
R BIREBE 3.8V FRIRFEE 3.8V
B (uA) R E (uA/MHz)
192MHz 7360 35
168MHz 6520
144MHz 4930 30
120MHz 4200
CoreMark [ 4gMH, 1550 27
24MHz 810
23
12MHz 530
192MHz 5490
27
168MHz 4840
144MHz 3730 =
WhileLoop | 120MHz 3200
48MHz 1250 20
24MHz 690 18
12MHz 470
Tl Fi e (&% shutdown ) 2.0
4.3.2 BT #1 BLE Ij#
%< 4-5: BT #1 BLE Ih3E
[-E¥ E3ty BIEERE 38V | BIERE 38V | HIEEE 38V | HIEEE 38V | Hf
@TXpower = 0dBm @TXpower = 4dBm @TXpower =10dBm @TXpower =13dBm
i 240ms (attempt=1) 21.8 22.8 30.0 92.5 uA
ABT Sniff Mode
500ms (attempt=4) 23.8 24.8 38.6 158.6 uA
200ms 40 43.3 78.9 380 uA
ABLE ADV 500ms 16 17.3 31.6 152 uA
1s 8 8.7 15.8 76 uA
200ms 23 233 28.1 78.7 uA
ABLE Connection 500ms 10 10.2 12.3 32.8 uA
1s 5.6 5.9 7.1 17.6 uA
ABoth Scan Inquiry Scan and Page Scan 60.4 60.4 60.4 60.4 uA
Sleep 18 uA
" 1. Scan %} 1.28s $2K 11.25ms, Both Scan 4 1.28s 2 22.5ms,
2. bt 500ms sniff@TXpower10dBm: =38.6+18=56.6uA
DS0052-SF32LB52x-CN 31/51 V2.4
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4.4 KT 55

4.4.1 BLE i

4.4.1.1 BLE & S#H1E8E

FBIRIHFE R/ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark
= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

7 4-6: BLE ZGT#l148E—1Mbps #&3{

Parameter Condition Min Typ Max Unit
Maximum RF transmit power 19 dBm
RF power control range -20 19 dBm
F = Fo+2MHz -27 -20 dBm
F = Fo-2MHz -27 -20 dBm
Adjacent channel transmit power F = Fo+3MHz -31 -30 dBm
(@+19dBm) F = Fo-3MHz -31 -30 dBm
F = Fo+>3MHz -38 -30 dBm
F = Fo->3MHz -38 -30 dBm
Afavg Maximum modulation 225 250 275 kHz
Afymax Minimum modulation 185 210 kHz
Afravg/ Aftavg 0.8 0.89
ICFT -150 +20 150 kHz
Drift rate -20 +4 20 kHz/50us
Drift -50 +4 50 kHz
Second harmonic -50* dBm
Harmonic spur (@+19dBm transmit power) Third harmonic _40* dBm
* With external 7 type matching network
3R 4-7: BLE RHI1ERE—2Mbps X
Parameter Condition Min Max Unit
Maximum RF transmit power 19 dBm
RF power control range -20 19 dBm
F = Fo+4MHz -37 -20 dBm
F = Fo-4MHz -37 -20 dBm
Adjacent channel transmit power F = Fo+5MHz -38 -20 dBm
(@+19dBm) F = Fo-5MHz -38 -20 dBm
F = Fo+>5MHz -42 -30 dBm
F = Fo->5MHz -42 -30 dBm
Afayg Maximum modulation 450 500 550 kHz
Afrmax Minimum modulation 370 420 kHz
NN 0.8 0.89
ICFT -150 +20 150 kHz
Drift rate -20 +4 20 kHz/50us
Drift -50 +4 50 kHz
Second harmonic -50* dBm
Harmonic Spur (@+19dBm transmit power) Third harmonic _40* dBm
* With external 7 type matching network
DS0052-SF32LB52x-CN 32/51 V2.4
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. HB{RIhFE K /MZ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark
B2 OEH H K = 4EAE 2D/2.5D 5|2, 576KB 77, BT/BLES.3

4.4.1.2 BLE EIHLEARE

i< 4-8: BLE #1148 —1Mbps =X

Parameter Condition Min Typ Max Unit
Frequency Range 2402 2480 MHz
Sensitivity with dirty transmit off@30.8% PER & 37bytes / -100 / dBm
Sensitivity with dirty transmit on@30.8% PER & 37bytes / -99.3 / dBm
Maximun received signal@30.8% PER & 37bytes / 0 / dBm
C/I Co-channel 7 dB
F=Fo+1MHz -10 dB
F=Fo-1MHz -7 dB
F=Fo+2MHz -43 dB
F=Fo-2MHz -40 dB
Adjacent channel selectivity C/I F=Fo+3MHz -50 dB
F=F-3MHz -40 dB
F=Fo+>3MHz <-40 dB
F=F¢->3MHz <-40 dB
F=Fimage (Fo-4MHz) -24 dB
Intermodulation -24 dBm
30MHz~2000MHz -11 -11 dBm
Out of band blocking performance 2000MHy~2400MHz 20 10 dBm
2500MHz~3000MHz -25 -10 dBm
3000MHz~12.5GHz -10 -10 dBm

# 4-9: BLE #ZIH 1% AE—2Mbps 13

Parameter Condition Min Typ Max Unit
Sensitivity with dirty transmit off@30.8% PER & 37bytes / -97 / dBm
Sensitivity with dirty transmit on@30.8% PER & 37bytes / -96.5 / dBm
Maximun received signal@30.8% PER & 37bytes / 0 / dBm
C/I co-channel 7 dB
F = Fo+2MHz -10 dB
F = Fo-2MHz -8 dB
F = Fo+4MHz -44 dB
Adjacent channel selectivity C/I F = Fop-4MHz -34 dB
F = Fo+6MHz -50 dB
F = Fo-6MHz -24 dB
F = Fimage (Fo-6MHz) 24 dB
Intermodulation -25 dBm
30MHz~2000MHz -11 -11 dBm
Out of band blocking performance 2000MHz~2400MHz 25 25 dBm
2500MHz~3000MHz -25 -25 dBm
3000MHz~12.5GHz -10 -10 dBm
DS0052-SF32LB52x-CN 33/51 V2.4
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4,42 ZZEATEZF

4.42.1 XREHUERE

FBIRIHFE R/ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark
= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

= 4-10: K514 EE—Basic Data Rate

Parameter Condition Min Typ Max Unit
Maximum RF transmit power RF output power / 18 / dBm
RF power control step 2 4 8 dB
F = Fo+2MHz / -37 -20 dBm
F = Fp-2MHz / -37 -20 dBm
Adjacent channel transmit power F = Fo+3MHz / i 40 dBm
F = Fp-3MHz / -41 -40 dBm
F = Fo+>3MHz / -44 -40 dBm
F = Fo->3MHz / -44 -40 dBm
Afavg modulation 140 160 175 kHz
Afrmax modulation 120 150 175 kHz
Afravg/ Aftavg 0.8 0.9 /
ICFT -75 0 75 kHz
Drift (1 slot packet) -25 0 25 kHz
Drift (5 slot packet) -40 0 40 kHz
Harmonic spur(@ +18dbm transimit power) 3G-20GHz / -35 dBm
< 4-11: Z 51114 BE—Enhanced Data Rate
Parameter Condition Min Typ Max Unit
Maximum RF transimit power RF output power / 13 / dBm
DPSK Power - GFSK Power 2-DH5 0 dB
7/4 DQPSK max wo -10 0 10 kHz
7/4 DQPSK max w; -75 0 +75 kHz
7/4 DQPSK max |wi +wo -75 0 +75 kHz
8DPSK max wo -10 0 10 kHz
8DPSK max wj -75 0 +75 kHz
8DPSK max |wi + Wo‘ -75 0 +75 kHz
RMS DEVM / 6 20 %
7/4 DQPSK modulation accuracy 99% DEVM / 1 30 %
Peak DEVM / 16 35 %
RMS DEVM / 6 13 %
8DPSK modulation accuracy 99% DEVM / 1 20 %
Peak DEVM / 16 25 %
F=Fo+1MHz -39 -26 dBm
F=Fo-1MHz -41 -26 dBm
F=Fo+2MHz -28 -20 dBm
F=F¢-2MHz -29 -20 dBm
In-band spurious emissions F=Fo+3MHz -4l -40 dBm
F=Fo-3MHz -41 -40 dBm
F=Fo+>3MHz -41 -40 dBm
F=Fy->3MHz -41 -40 dBm
EDR differential phase encoding 99 100 %
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. HB{RIhFE K /MZ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark
B2 OEH H K = 4EAE 2D/2.5D 5|2, 576KB 77, BT/BLES.3

4.42.2 EYHLERE

= 4-12: YA HEEE—Basic Data Rate

Parameter Condition Min Typ Max Unit
Sensitivity with dirty transmit off@0.1% BER / -96.3 / dBm
Sensitivity with dirty transmit on@0.1% BER / -95 / dBm
Maximum received signal@0.1% BER 0 / / dBm
C/I co-channel 10 dB
F = Fo+1MHz -13 dB
F = Fo-1MHz -10 dB
F = Fo+2MHz -42 dB
Adjacent channel selectivity C/I F = Fo-2MHz -43 dB
F = Fo+3MHz -48 dB
F = Fo-3MHz -45 dB
F = Fimage (Fo-5MHz) -31 dB
Intermodulation -23 dBm
30MHz~2000MHz -10 -10 dBm
Out of band blocking performance 2000MHz~-2400MHz 27 10 dBm
2500MHz~3000MHz -27 -10 dBm
3000MHz~12.5GHz -10 -10 dBm

R 4-13: Y EEE—Enhanced Data Rate-7/4 DQPSK

Parameter Condition Min Typ Max Unit
Sensitivity with dirty transmit off@0.01% BER / -95.5 / dBm
Sensitivity with dirty transmit on@0.01% BER / -95 / dBm
Maximum received signal@0.01% BER / 0 / dBm
C/I co-channel 11 dB
F = Fo+1MHz -13 dB
F = Fo-1MHz -9 dB
F = Fo+2MHz -40 dB
Adjacent channel selectivity C/I F = Fop-2MHz -30 dB
F = Fo+3MHz -41 dB
F = Fo-3MHz -41 dB
F = Fimage (Fo-5MHz) -30 dB
3 4-14: EYHIEEE—Enhanced Data Rate-8DPSK
Parameter Condition Min Typ Max Unit
Sensitivity with dirty transmit off@0.01% BER / -88.5 / dBm
Sensitivity with dirty transmit on@0.01% BER / -87 / dBm
Maximum received signal@0.01% BER / 0 / dBm
C/I co-channel 17 dB
F = Fo+1MHz -4 dB
F = Fo-1MHz -5 dB
F = Fo+2MHz -29 dB
Adjacent channel selectivity C/I F = Fo-2MHz -29 dB
F = Fo+3MHz -38 dB
F = Fo-3MHz -38 dB
F = Fimage (Fo-5MHz) -28 dB
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== \H- &b
4.5 FHIERE
3 4-15: HH ADC 1H&E
Analogue to Digital Converter under 3.3V
Parameter Test Condition Min Typ Max Unit
Resolution / / 24 Bits
Sample Frequency 8 / 48 kHz
Analog Gain Range 6dB/Step -6 18 dB
Input Resistance Analog Gain = 0dB, @48kHz Sample Frequency / 23 / KQ
1kHz -60dBFS Input, @48kHz Sample Frequency,
Dynamic Range P P aueney / 99 / dB
Output A-Weighted
1kHz Input, @48kHz Sample Frequency,
Signal to Noise Ratio P P aueney / / dB
Output A-Weighted
Analog Gain = 0dB, 1kHz Input,
Total Harmonic Distortion+Noise / -76 / dB
@48kHz Sample Frequency
3 4-16: F50 DAC 1aE
Digital to Analogue Converter under 3.3V
Parameter Test Condition Min Typ Max Unit
Resolution / / 24 Bits
Output Swing 1.1 Vrms
Sample Frequency 8 / 48 kHz
. 1kHz Output, 0dBFS, with 10kOhm Loading,
Total Harmonic Distortion+Noise / -102 / dB
@48kHz Sample Frequency, Output A-Weighted
) 1kHz Output, -60dBFS, with 10kOhm Loading,
Dynamic Range / 109 / dB
@48kHz Sample Frequency, Output A-Weighted
Noise Floor / 3.7 / uV rms
1kHz Output, 0dBFS, with 10kOhm Loading,
Signal to Noise Ratio / 109 / dB
@48kHz Sample Frequency, Output A-Weighted
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R 4-17: ERERBSENE

FBIRIHFE R/ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark

= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

Parameter Symbol Min Typ Max Unit
Charger Input Voltage Vbus 4.6 5 5.5 \%
BAT Leakage Current Ileak 30 nA
Constant Charging Current Iec 5 560 mA
Trickle Charging Current Itri 0.5 56 56 mA
Battery Charge Full, Termination Current Ratio Iend 10 %, of Icc
Battery Charge Full, Termination Voltage Vev 4.2 4.45 \%
Fully-Charged Voltage Accuracy +1.5 %, of Vev
Trickle to Constant Charging Transition Threshold Vee 3 \%
Re-Charge Threshold Vrechg Vev-0.15 \%
Over-Charge Protection Vhigh 4.5 \4
4.7 10 IRZHEE
& 4-18: 10 IKBhAE
DSo DS1 Driving Capability
0 0 2mA
1 4mA
1 0 8mA
1 1 12mA
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R SEH

51 ERGE

GPADC_VREF

=]
[22] pass

tS | XTAL4BM_XO

[52] Paza
[52] rass
=] pass
[2] pasz
[z pass
[32] raas
[ | paso
[es ] paar
[3s] paaz
[25] paas
o] pasa
[55] xravasm_xi
=]

=] ant

[zs] avDD_BRF

PA32 PAO

PA31 PAL
PA30 PA2

PA29 PA3

SirFL]

- SF32LB52x
i Ux6 i

PA28 PA4

PA27 PAS
PA26 PAG
PA25 PAT
PA24 PAS

PA23 PAS

EIEE EEEEEHHEEHHEEEE ~
[1E1 e [ ] Le] =] o1 o] (1 [ A e A [ [ e

PA22 ADCP
VDD_RTC MIC_BIAS
VDD_RET AUD_VREF

VDD33_VOUT2 AVDD33_AUD
VDD_VOUT2 | 15 DACP
VDD_VOUTL - DACN

Buck r8 [ . sND PAD , pat0
e e e e e e o e -
(s (=] ] o] [ [ ] ] ][] [ o] o] e ][] (]
X o LK2 05883859939y
I wu
§>gg§|§|>saszassasz
@ g E
g 8
& 5-1: SF32LB52x &5 E
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5.2 ERME

AR VIR RNR 5- 1 PR, DU B0 RAZER GPIO |, He & AT BN LASEA .
& 5-1: BEHI%EE

Pin Type Description

I/0 Digital input/output
I Digital input

O Digital output

Al Analog input

A O Analog output

A, 1/O0 Analog input/output
PWR Power

GND Ground

WA

- FERIIFEE T, BENRAA MRESREUTE TR AR 1/0 BUIFE LT, FrfEX K 1/0 L
it 2R RO RERC AR (O € s, BT IS QIR A e e A A i et A s 170 |, =l
B2y E VAT W A A R VA= S 8
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. HB{RIhFE K /MZ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark
B2 OEH H K = E8E 2D/2.5D 5|2, 576KB 77, BT/BLE5.3

5.2.1 X#i8 GPIO ( PA) 53k

% 5-2: K#8 GPIO ( PA ) &ERIFI%R

Pin Number
Pin Name | Type Sel # Function
SF32LB52x
(QFN68L)
0 GPIO_AO0
1 LCDC1_SPI_RSTB
4 PA_I2C_UART
51 PAOO 1/0
5 PA_TIM
7 LCDC1_8080_RSTB
Others | Reserved
0 GPIO_A1
4 PA_I2C_UART
50 PAO1 1/0
5 PA_TIM
Others | Reserved
0 GPIO_A2
1 LCDC1_SPI_TE
3 12S1_MCLK
4 PA_I2C_UART
49 PAO2 1/0
5 PA_TIM
6 LCDC1_JDI_B2
7 LCDC1_8080_TE
Others | Reserved
0 GPIO_A3
1 LCDCI1_SPI_CS
3 12S1_SDO
4 PA_I2C_UART
48 PAO3 1/0
5 PA_TIM
6 LCDC1_JDI_B1
7 LCDC1_8080_CS
Others | Reserved
0 GPIO_A4
1 LCDC1_SPI_CLK
3 12S1_SDI
4 PA_I2C_UART
47 PAO4 1/0
5 PA_TIM
6 LCDC1_JDI_G1
7 LCDC1_8080_WR
Others | Reserved
0 GPIO_A5
1 LCDC1_SPI_DIOO
3 12S1_BCK
4 PA_I2C_UART
46 PAO5 1/0
5 PA_TIM
6 LCDC1_JDI_R1
7 LCDC1_8080_RD
Others | Reserved
ZERT I
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R 5-2: K#Zi8 GPIO (PA ) BRIFIF (4L)

Pin Number

Pin Name | Type Sel # Function
SF32LB52x
(QFN68L)
0 GPIO_A6
1 LCDC1_SPI_DIO1
3 12S1_LRCK
4 PA_I2C_UART
45 PAO6 1/0
5 PA_TIM
6 LCDC1_JDI_HST
7 LCDC1_8080_DC
Others | Reserved
0 GPIO_A7
1 LCDC1_SPI_DIO2
3 PDM1_CLK
4 PA_I2C_UART
44 PAO7 1/0
5 PA_TIM
6 LCDC1_JDI_ENB
7 LCDC1_8080_DIOO
Others | Reserved
0 GPIO_A8
1 LCDC1_SPI_DIO3
3 PDM1_DATA
4 PA_I2C_UART
43 PAO8 1/0
5 PA_TIM
6 LCDC1_JDI_VST
7 LCDC1_8080_DIO1
Others | Reserved
0 GPIO_A9
4 PA_I2C_UART
42 PA09 1/0
5 PA_TIM
Others | Reserved
0 GPIO_A10
4 PA_I2C_UART
35 PA10 1/0
5 PA_TIM
Others | Reserved
0 GPIO_A11
4 PA_I2C_UART
34 PA11 1/0
5 PA_TIM
Others | Reserved
0 GPIO_A12
1 MPI2_CS
2 SD1_DIO2
33 PA12 1/0
4 PA_I2C_UART
5 PA_TIM
Others | Reserved
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R 5-2: K#Zi8 GPIO (PA ) BRIFIF (4L)

Pin Number
Pin Name | Type Sel # Function
SF32LB52x
(QFN68L)
0 GPIO_A13
1 MPI2_DIO1
32 PA13 1/0 2 SD1-DIO3
4 PA_I2C_UART
5 PA_TIM
Others | Reserved
0 GPIO_A14
1 MPI2_DIO2
31 PA14 1/0 2 SD1-CLK
4 PA_I2C_UART
5 PA_TIM
Others | Reserved
0 GPIO_A15
1 MPI2_DIOO
30 PA15 1/0 2 SD1-CMD
4 PA_I2C_UART
5 PA_TIM
Others | Reserved
0 GPIO_Al6
1 MPI2_CLK
29 PA16 1/0 2 SD1-DIoo
4 PA_I2C_UART
5 PA_TIM
Others | Reserved
0 GPIO_A17
1 MPI2_DIO3
28 PA17 1/0 2 SD1-DIO]
4 PA_I2C_UART
5 PA_TIM
Others | Reserved
0 GPIO_A18
2 SWDIO
27 PA18 1/0 4 PA_I2C_UART
5 PA_TIM
Others | Reserved
0 GPIO_A19
2 SWCLK
26 PA19 1/0 4 PA_I2C_UART
5 PA_TIM
Others | Reserved
SR T
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R 5-2: K#Zi8 GPIO (PA ) BRIFIF (4L)

Pin Number

SF32LBoax | [ Name | Type | Sel# | Function
(QFN68L)
0 GPIO_A20
25 PA20 1/0 4 PA_I2C_UART
5 PA_TIM
Others | Reserved
0 GPIO_A21
- PA21 1/0 4 PA_I2C_UART
5 PA_TIM
Others | Reserved
0 GPIO_A22
3 PDM1_CLK
11 PA22 1/0 4 PA_I2C_UART
5 PA_TIM
8 #XTAL32K_XI
Others | Reserved
0 GPIO_A23
3 PDM1_DATA
10 PA23 1/0 4 PA_I2C_UART
5 PA_TIM
8 #XTAL32K_XO
Others | Reserved
0 GPIO_A24
2 SPI1_DIO
3 12S1_MCLK
’ PA24 1/0 4 | PALI2C_UART
5 PA_TIM
8 #WKUP_PINO
Others | Reserved
0 GPIO_A25
2 SPI1_DI
3 12S1_SDO
8 PA25 1/0 4 PA_I2C_UART
5 PA_TIM
7 #XTAL32K_EXT
8 #WKUP_PIN1
Others | Reserved
0 GPIO_A26
4 PA_I2C_UART
7 PA26 1/0 5 PA_TIM
8 #WKUP_PIN2
Others | Reserved
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R 5-2: K#Zi8 GPIO (PA ) BRIFIF (4L)

= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

Pin Number

SF32LB52x Pin Name | Type Sel # Function
(QFN68L)
0 GPIO_A27
4 PA_I2C_UART
6 PA27 1/0 5 PA_TIM
8 #WKUP_PIN3
Others | Reserved
0 GPIO_A28
2 SPI1_CLK
3 12S1_SDI
5 PA28 1/0 4 PA_I2C_UART
5 PA_TIM
7 #GPADC_CH1
Others | Reserved
0 GPIO_A29
2 SPI1_CS
3 12S1_BCK
4 PA29 1/0 4 PA_I2C_UART
5 PA_TIM
7 #GPADC_CH2
Others | Reserved
0 GPIO_A30
2 #EFUSE_PWR
3 12S1_LRCK
3 PA30 1/0 4 PA_I2C_UART
5 PA_TIM
7 #GPADC_CH3
Others | Reserved
0 GPIO_A31
4 PA_I2C_UART
2 PA31 1/0 5 PA_TIM
7 #GPADC_CH4
Others | Reserved
0 GPIO_A32
4 PA_I2C_UART
1 PA32 1/0 5 PA_TIM
7 #GPADC_CH5
Others | Reserved
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R 5-2: K#Zi8 GPIO (PA ) BRIFIF (4L)

= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

Pin Number

SF32LBoax | [ Name | Type | Sel# | Function
(QFN68L)
0 GPIO_A33
4 PA_I2C_UART
67 PA33 1/0 5 PA_TIM
7 #GPADC_CH6
Others | Reserved
0 GPIO_A34
4 PA_I2C_UART
66 PA34 1/0 5 PA_TIM
7 #GPADC_CH7
8 #WKUP_PIN10
Others | Reserved
0 GPIO_A35
2 #USB11_DP
65 PA35 1/0 4 PA_I2C_UART
5 PA_TIM
8 #WKUP_PIN11
Others | Reserved
0 GPIO_A36
2 #USB11_DM
64 PA36 1/0 4 PA_I2C_UART
5 PA_TIM
8 #WKUP_PIN12
Others | Reserved
0 GPIO_A37
2 SPI2_DIO
4 PA_I2C_UART
63 PA37 1/0 5 PA_TIM
7 LCDC1_8080_DIO2
8 #WKUP_PIN13
Others | Reserved
0 GPIO_A38
2 SPI2_DI
62 PA38 1/0 4 PA_I2C_UART
5 PA_TIM
8 #WKUP_PIN14
Others | Reserved
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FBIRIHFE R/ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark
= 14£8E 2D/2.5D 5|2, 576KB N7F, BT/BLES5.3

R 5-2: K#Zi8 GPIO (PA ) BRIFIF (4L)

Pin Number

SF32LB52x Pin Name | Type Sel # Function
(QFN68L)
0 GPIO_A39
2 SPI2_CLK
4 PA_I2C_UART
61 PA39 1/0 > PA_TIM
6 LCDC1_JDI_VCK
7 LCDC1_8080_DIO3
8 #WKUP_PIN15
Others | Reserved
0 GPIO_A40
2 SPI2_CS
4 PA_I2C_UART
60 PA40 1/0 > PATIM
6 LCDCI1_]JDI_XRST
7 LCDC1_8080_DIO4
8 #WKUP_PIN16
Others | Reserved
0 GPIO_A41
4 PA_I2C_UART
5 PA_TIM
59 PA41 1/0 6 LCDC1_JDI_HCK
7 LCDC1_8080_DIO5
8 #WKUP_PIN17
Others | Reserved
0 GPIO_A42
4 PA_I2C_UART
5 PA_TIM
58 PA42 1/0 6 LCDC1_JDI_R2
7 LCDC1_8080_DIO6
8 #WKUP_PIN18
Others | Reserved
0 GPIO_A43
4 PA_I2C_UART
5 PA_TIM
57 PA43 1/0 6 LCDC1_JDI_G2
7 LCDC1_8080_DIO7
8 #WKUP_PIN19
Others | Reserved
0 GPIO_A44
4 PA_I2C_UART
56 PA44 1/0 5 PA_TIM
8 #WKUP_PIN20
Others | Reserved
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5.2.2 THEM (BIRE, 530, &8, 8=F) 7%
# 5-3: THEM (BIE, 5.

SF32LB52x

S4E8E 2D/2.5D 5| &

R, #F) FIk

FBIRIHFE R/ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark
£, 576KB N TF, BT/BLES.3

Pin Number
SF32LB52x Pin Name Type Description
(QFN68L)
21 VBUS PWR | VBUS A
20 VBAT PWR | VBAT #ith
19 VSYS PWR | VSYS ittt
18 BUCK_LX AJ/O | Buck HLEIFIR
17 BUCK_FB PWR | Buck fith
16 VDD_VOUT1 PWR | PI#F LDO1 i
15 VDD_VOUT?2 PWR | PI#F LDO2 it
13 VDD_RET PWR | RET LDO %t
12 VDD_RTC PWR | RTC LDO #iih
24 VCC PWR | REHLITHIA
23 VDD18_VOUT PWR | SIP fitH
22 VDD33_VOUT1 | PWR | 3.3V LDO %t 1
14 VDD33_VOUT2 | PWR | 3.3V LDO #ijti 2
68 GPADC_VREF Al GPADC VREF i A
55 XTAL48M_XI Al 48MHz ks
54 XTAL48M_XO | A0 48MHz gk
53 BRF_ANT Al/O | RZH:D
52 AVDD_BRF PWR | S50 A
41 ADCP Al Wi ADC Hi A
40 MIC_BIAS PWR | MIC Hi kit
39 AUD_VREF Al ESE R A
38 AVDD33_AUD PWR | &350 ki A
37 DACP AO | ¥l DAC il
36 DACN AO | 4% DAC fith
69 EPAD GND | i
*SF32LB520Ux6 7 BAMIEHL R, SF32LB523/5/7Ux6 HINHE LDO fit, R,
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PIN 1 CORNER —{

SF32LB52x

R R~

FBIRIHFE R/ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark

54 FHHR~T

o) "
B
S {Slesalc]
TOP VIEW SIDE VIEW
= LT
; g000uuoyouuuuus E
E —si'nm:ﬁ
S =
= q
= a"
= C:‘r
= g
= =
=28 E
o 00000000§0000000
* [bobdBICTA[E] ZI_.-M
BOTTOM VIEW

S4E8E 2D/2.5D 5| &

g, 576KB NTEF,

STMBOL | N NOM ux
TOTAL THICKNESS A 08 085 0.9
STAND OFF Al [ 0.02 0.05
MOLD_THICKNESS A2 — 065 -
L/F THICKNESS A3 0.203 REF
LEAD WIDTH b, 01 | @15 | o2
X D 7 BSC
BODY SIZE I - o T
LEAD PITCH o 0.35 BSC
X D2 539 549 558
i I Y E2 538 5.49 559
L 035 04 045
LEAD LENGTH [X] 03 o4 0.5
LEAD TIP_TO EXPOSED PAD EDGE 3 0.356 REF
"PACKAGE EDGE_TOLERANCE aca 0.1
MOLD FLATNESS ccc o1
"COPLANARITY 000 0.08
LEAD OFFSET bbb 0.07
EXPOSED PAD OFFSET [ o1
NOTES
1.REFER TO JEDEC MO-220;
2.COPLANARITY APPLIES TO LEADS, CORNER LEADS AND DIE ATTACH PAD;
3BAN TO USE THE LEVEL 1 ENVIRONMENT-RELATED SUBSTANCES:

4FINISH: Cu/EP +SnB~208

& 5-2: QFN6SL {3 R~}

8 I T 1 6 + : 1 1 1
M E F | DO | D1 [ PO | P2{iopol P1 | AO| A1 | BO| BLI | KO |KI| t
R TJ' 16.00 1.75 7.50 1.50 1.50 4.00 2.00 40.00 12.00 7.30 7.30 1.25 0.30

+0.30 +0.10 +0.10 |+0.10/-0]+0.10/-0] £0.10 +0.10 £0.20 +0.10 0. 10 +0.10 0. 10 +0.05
i P1 P2, PO
Gty N7 7] Yty 4 77 1 L. @ 5 pwNE
J
<4 —> B ooy =
B II M A
5/

KRR g R R R A

?INl
D D oD D 2 .
| AN I AN AN A4 a
A A
B
A0 0.25
<)
] B—B
= { — 7
Ry
I 0. 5
NOTE: A=A .
L 8 BRI A gl vemLcan -
The design of carrier tape must meet EIA-481 o
2. B0 ERLTL R A% £0. 22X
Each 10 sprocket holes pitch cumulative tolerance is+ 0.2m
3. B2 45 250mn T 12EK
Carrier tape camber should not exceed lmm in 250mm
4. FFEROHS IRV 22
Meet RoHS enviromment material management
8 T 7 T 6 T 5 + 4 3 2 T 1
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55 HER~

——L-—e,lto,a

0.5
03111
13.240.3

BPL-13x-Cx —
*REGERD BRE, LES, ¥
WA, Vas

=2100£0.5=

W1
i)

2. BEREEFER, FTAHEEE;

3. B BURHIPS, 7 S AFAROHSHRME;

4 WA B, BEHHN10°-10"0kns/sq;
5 MARERNEHEANN S, 8> 10K

AR BES | v |we

13x100x12mn | BPL-1312-Cx | 12,5 % | 17.5%1

13x100x16mn | BPL-1316-Cx | 16,57 | 21.5t1

13%100%24nm | BPL-1324-Cx| 24,5% | 29.5%1

& 5-4: EERT

5.6 FZRELRIE

—
o

Critical Zone
T toTp

—
-
1

Temperature —
= H

K’__/
ts
Preheat
25 1
t 25°C to Peak >
Time —>
5-5: LR EIRIE
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FBIRIHFE R/ Arm Cortex-M33 STAR-MC1@192MHz/24MHz, 787 CoreMark

B R B K B8k 2D/2.5D 3|, 576KB [N7F, BT/BLES.3
% 5 4 ﬁ—&@lﬁ&x-‘tlu\%
mA $A-$ETE THRIE
FIITHELE A (Tsmax to Ty) K 3°C/Rp K 3°C/Rp
TEHAHIUR (Tsmin) 100°C 150°C
A FHARIRE (Tsmax) 100°C 200°C
}ﬁﬂﬁj‘ﬁ (Tsmin to Tsmax) 60'120 @ 60—180 @
HIRARE (Tu) 183°C 217°C
EIRIS (1) 60-150 F» 60-150 F»
RIERE (T,) 225+0/-5°C 240+0/-5°C
IR K (tp) 10-30 20-40 b
[ Bk 6°C/Fb ok 6°C/Ry
25°C FRIEREER (1) % 6 /34 w2 8 Jh4
R 5-5: LiB 1E@III. BEXTHRE
HEEE £F (mm?> ) <350 F (mm3 ) >350
<2.5mm 240 + 0/-5°C 225 + 0/-5°C
>2.5mm 225 + 0/-5°C 225 + 0/-5°C
% 5-6: i%l%ﬁﬁ@ﬁiﬂﬁxjnnﬁ
HEEE R (mm?® ) <350 3 ( mm® ) 350-2000 7 ( mm?> ) >2000
<1.6mm 260 +0°C 260 +0°C 260 +0°C
1.6mm -2.5mm 260 + 0 °C 250 + 0 °C 245+ 0 °C
>2.5mm 250+ 0 °C 245 +0°C 245 +0°C

57 1THEER

x5-7:1THER

#e 3 & HIE S&ME (pCS)
SF32LB520U36 QFN68L: 7x7x0.85mm-0.35 8Mb NOR Flash 3000
SF32LB523UB6 QFN68L: 7x7x0.85mm-0.35 32Mb OPI-pSRAM 3000
SF321LB525UC6 QFN68L: 7x7x0.85mm-0.35 64Mb OPI-pSRAM 3000
SF32LB527UD6 QFN68L: 7x7x0.85mm-0.35 128Mb OPI-pSRAM 3000
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