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Smart Dual-Core Audio Processor
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R A

<~ Core: Cortex MO 32-Bit CPU
—-96M T RIS TAIR
—SCRHRDAERE
—- R 32Bit BSR4
—-3FF SWD Debug
< Core: 32-bit DSP
—-96MHz IBATHE
—--32 7. DSP SCHHTE mEUEH
- E 32 CLFFAIE s afe/ BRIZAS VT R/ FRiEA
---16K T&FF RAM ZF1A], 16K W= EEE RAM A
—- AT 1 R SRAM
SRR A
<> Hardware Engine
—-NTEAE, SCRFENE FIR/IR VESAS
—-J7 {5458 32-Bit DSP HEATHHEIE
< Memory
---112KBytes embedded SRAM, F:H* 96K shared with CPU/DSP
< SPIFlash &
—-SPI JESE R AL
—SCFFL )4 22 spl K
—-XFF Qpl B
< Audio Codec
---Input Programmable Gain Amplifier(IPGA) in ADC Path(-27dB---+36dB)
---Mic Boosted(20dB)
---ADC 93dB A-Weighted SNR
---ADC 93dB Dynamic Range
---ADC-75dB THD+N
---DAC 95dB A-Weighted SNR
---DAC 95dB Dynamic Range
---DAC-80dB THD+N
---Headphone Amplify
--ADC/DAC 3 8K+ 16K~ 24K~ 32K~ 44.1K~ 48K~ 88.2K Z-RFFR
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<> USB 2.0 Full-Speed Device
— W E 81 USB2.0 FS Device 12Mbps

-3 ¥¥ Control~ Bulk In/Out~ Interrupt 1 Isochronous 4
—Heft 8 NAIYRAE Endpoints
%5 aKkBytes Internal SRAM ] USB buffer
<> SD Controller
—-3CHF sD/SDIo/MMC
-3 1Bit/4Bit SDIO Mode
---Variable Clock Rate: 0---50MHz
< ADC
--4 JEIH 10-Bits, R F] 1MKspso
—- P A A
BRI S
- IR FIRTE Y, 4 AR
< SPI
—SEHEFILL spr (spi1 cso/1) B2, Hop—4 SRS
— TR, BRGETHON 9eMm FHEEELL 10m
---SPI R HE 16Bytes FIFO
SRR S T
—-XFEM spI1 (cso) MR F RS0 E3)
<~ UART
—SEHEHEL UART
PR R, AR R SCRRR] M
-2 16Bytes FIFO
—-3CFFM UARTO 51 F R GUHEN

> 12C

— SR 120 TR
< GPIO

%1% 25 IR GPIO

—-GPIO 5 SPI. UART~ SD Controller %55 H]
12

—SCFF 125 BT A
—-5 JEIE AR 128 HnHE /T g AE
—-3CHF 128 FH Left-Justify 153X
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—-SCFFA 8K 2l 96K KA, SHF us Rl
—BEEIESRAL 4 MR/ Bufer
—SCRFRITRE
> ELATH
---CPU X HFH1T Debug (SWD)
---DSP AliZ cpu HHMTIFR AT H
< POWER
—-Fi— 3 3y HLJEALH
W 1.2v DO, B H AL TAE
—SCRAIRIIFE, AR
< eFuse
---32-bit for customers and system application, P TAHEUNESH T KRG
—REE AR, ANBEREH
—IET, BB NES eFuse WIHEA], 3R[F] True, TMIRIA] False
< Packages
---All Green Package (RoHS)

—--8mm*8mm QFN68-PIN 2%
i 78 W

FARACEAS

USB iR /ZZ7e K
USB BT
HEH DSP
RESIEE 25
v MBS &
AEC/ANC

® 6 6 O 0 0 o
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BAREFRE GRID ARAH

] EA /0 A

1 GP102[8] I/0 GPIO

2 GPIO2[9] I/O GPIO

3 GPI02[10] I/0 GPIO

4 VDD12 P 1.2V Power VDD For Core

5 GPI100[20] I/0 Second Function:12S_LRCLK

6 GPI00[21] I/0 Second Function: 12S_BCLK

7 GPI00[22] I/0 Second Function:12S_MCLK

8 GPI00[23] I/0 Second Function: 12S_DATAO, Note2

9 SPI_RX I/0 SPIO_DATA1

10 SPI_HOLD I/0 SPI0_HOLD /RESET/DATA3

11 SPI_WP I/0 SPIO_WP /DATA2

12 /RST I Chip Reset Signal, Low Active

13 VDDIO P 3.3VIOVDD

14 GPIOO0[19] I/0 Second Function: SPIO_CS1

15 SPI_CSO 0 SPIO_CSO

16 SPI_TX I/0 SPIO_DATAO

17 SPI_CK 0] SPIO_CLK

18 GPI0O0[3] I/0 Second Function:INT1

19 GPI00[4] I/0 Second Function: 12S_DATA1

20 GPIO0[5] I/0 Second Function: 12S_DATA2

21 GPI100[6] I/0 Second Function: 12S_DATA3

22 GPI00[7] I/0 Second Function: 12S_DATA4

23 GPI100[24] I/0 Second Function: SD_WP; Third Function: SPI1_MOSI

24 GPIOO0[25] I/0 Second Function: SD_CD; Third Function: SPI1_MISO

25 GPI100[26] I/0 Second Function: SD_DATAZ2; Third Function: SPI1_CLK

26 GPI00[27] I/0 Second Function: SD_DATA1; Third Function: SPI1_CSO

27 VDD12 P 1.2V Power VDD For Core

28 GPI00[28] I/0 Second Function: SD_DATAQ; Third Function: INTO

29 VvDDIO P 3.3VIOVDD

30 Fsource (Notel) P eFuse Program Control PIN; Normal connect Digital GND

31 AVDD P Analog Power VDD For USB

32 DP A usB DP

33 DM A USB DM

34 GND P Digital Power GND

35 VDD12_O P 1.2V Power VDD Output (Regulator Output)

36 VDD P 3.3V Regulator Power VDD

37 AGND P 3.3V Regulator Power GND

38 VDD12 P 1.2V Power VDD For PLL

39 VDD12 P 1.2V Power VDD For Core
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B RETRE. RID AIRAH

40 XouTt O | 0sco
41 XIN I OSCl or CLKIN
42 VvDDIO P 3.3VIOVDD
43 VDD12 P 1.2V Power VDD For Core
44 VDDIO P |3.3VIOVDD
45 GPIO0[12] I/0 | Second Function: UART RX0
46 GPIO0[13] I/0 | Second Function: UART TXO
47 TEST MODE I Chip Test Modes; Normal Connect to GND
48 GPI00[0] I/0 | Second Function: SCL
49 GPIO0[1] I/0 | Second Function: SDA
50 GPI00[29] I/0 | Second Function: SD_CLK; Third Function: INT1
51 GPIO0[30] I/0 | Second Function: SD_CMD; Third Function: UART RX1
52 GPIOO0[31] I/0 | Second Function: SD_DATA3;Third Function: UART TX1
53 TCK I/O | CPU Debug TCKPIN
54 T™S I/O | CPU Debug Data PIN
55 VDD12 P 1.2V Power VDD For Core
56 AGND P | SARADC Analog GND
57 AVDD P SAR ADC Analog Power VDD
58 AINO A | SARADC Analog Input
59 AIN1 A | SARADC Analog Input
60 AIN2 A | SARADC Analog Input
61 AIN3 A | SARADC Analog Input
62 RLINEI A | Codec ADCRight Line in/Mic2 in
63 LLINEI A | Codec ADC Left Line in/Micl in
64 AVDD P | Codec Analog Power VDD
65 VCM P | Codec Reference Voltage; Connect to AGND With 10uF
and 0.1uF Capacitances
66 AGND P | Codec Analog GND
67 ROUT A | Codec DAC Right channel Out
68 LOUT A | Codec DAC Left Channel Out
Notel: Fsource is eFuse program Control PIN; If Pogram Mode: Connect Digital VDD; Normal:

Connect Digital GND

Note2: 12S_Data0 S Codec ) Data £, BRI 125 Data0 AHIART, GIGSEFEAHS
Codec 1) ADC HHEHI N, W] 12S_Data0 FIAEHETLA, 4 12S_Data0 IS, TIHTH HI%L

P55 P codec 11 DAC ZHEAHIH] o
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Wity TAE 244
TiH e B/ SN FALT

AR SCRFHE AVDD 0.3 3.6 v
BB >CRr S VDD/VDDIO 0.3 3.6 v
e PNGENE VinA 0.3 3.6 v
G I NGNS VinD 0.3 3.6 v
TGRS Tstg -50 125 °C

HEFE TR
TiH fhn=t B/ U7y B | AL
R E R AVDD 3.0 3.3 3.6 v
B E R VDD/VDDIO 3.0 3.3 3.6 Y
AR Top -40 25 85 °C

HR LR
TiH e B/ RN TN FALT
LPNEEIR VIH 0.7 VDD v
MK HLT VIL 0.2*VDD |V
i ST VOH 0.8* VDD Y
AR LT VOL 0.4 Y
i NI FELIR IL -10 30 uA
NGRS CI 10 pF
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AT LA R
LOUT/ROUT from DAC(Fs=48KHz temperature=25°C)
Symbol Description Condition Min Typ Max | Unit
0 dBFS | Full-scale output voltage At the full-scale digital | - 0.85* - Vpp
input VCC33A
SNR Signal-to-noise ratio VCC33A=3.3Vat 90 96 - dBFS
-172 dBFS
DR Dynamic range VCC33A=3.3Vat 90 96 - dBFS
-60 dBFS
THD+N [ Total harmonic distortion plus VCC33A=3.3Vat - - -80 | dBFS
noise ratio -6.0 dBFS
DAC channel separation - 80 90 - dB
Mute attenuation 0 dBFS 80 90 - dB
Output load - 1.0 | 10 - kQ
Line Input(RLINEIN/LLINEIN) to ADC(Fs=48KHz temperature=25°C)
Symbol Description Condition Min Typ Max | Unit
0 dBFS | Full-scale input voltage At the full-scale digital | - 0.85* - Vpp
input VCC33A
SNR Signal-to-noise ratio VCC33A=3.3Vat 88 93 - dBFS
-120dBFS
DR Dynamic range VCC33A=3.3V at 88 93 - dBFS
-60 dBFS
THD+N | Total harmonic distortion plus VCC33A=3.3Vat - -75 -70 dBFS
noise ratio -6.0 dBFS
PGA volume control of the 1.0 dB/Step 27 | - +36 | dB
record path
Mute attenuation - 80 90 - dB
Rin Line input resistance - - 35 - kQ
Analogy reference level
Symbol | Description Condition Min Typ Max Unit
VCM Reference VCM with VCC33A/2 - VCC33A/2 | VCC33A2+ |V
voltage capacitances (10 pF 50 mV 50 mV
and 0.1 pF)
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68QFN 8mm*8mm
B B = MILLIMETER
. SYMBOL
= . Miw | wom | max
: A |nm|owm|osn
Al _ |om|oes
b 015 | 0| s
“ bl 0. [4REF
& bLIE| G20 025
b r.90| 200 & 10
' ; 0. 40BSE
N B, AIBSC
 —— T e |rw|son]saio
! ! No B, MBS
3 e i L n35| 0|0
. K | — | —
b ) o
[ al . MREF
h 0, 10KEF
&3 i o] symeoL | wmimETeR
P kM 5. 48R0, 10
El 14l 200 10

7#: EPAD /&5 GND (Digital GND)-
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