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Features

o T4 — ¢ #F NOR FLASH XIP

— 2.4 GHz Sl R 2% o ARG D D A%

— Wi-Fi 6 (IEEE 802.11 b/g/n/ax) - ¥U73 PDM i\

— Bluetooth® 5.3 — Audio PWM #iH

— ¥ BLE ) Wi-Fi PuidiiE 2 + Memory

— Wi-Fi/BLE 3£47 - 388KB SRAM

— Wi-Fi 224> WPS/WEP/WPA/WPA2/WPA3 * 224K OCRAM

— Wi-Fi 20MHz 7%, 1T1R * 160K WRAM

- ¥ ¥ LDPC. STBC. Beamformee. DL/UL * 4K HBN RAM

OFDMA. MU-MIMO. TWT CH Frre i 7] )|
SR (45 M) . DCM CR#EBMHD  ER
(FJEvuED - ik 4/8MB pSRAM (iLHL)

— Witk 2/4/8MB Flash (iEFR)

- ZFRA (AMPDU. AMSDU). SZEIHHiIN.  + Video/Image

AN =
O3 b AR R B — Camera Sensor DVP $#:11

— R RX 41
X ik — MJPEG encoder and decoder(optional)

— % ¥F IEEE 802.11e QoS WMM (Wi-Fi £

- LCD &= (QSPI, DBI)
&), IEEE 802.11w PMF CiERMfifRH) -

. T
— STA. SoftAP. STA+SoftAP FI sniffer # =\,

) — AR CCEEEINE & %4)
— FERU balun. PA/LNA
— A
— CFRANE PA/ILNA
— ¥ Anti-Rollback
s WIEHIZS T RS

\ — XIP On-The-Fly AES fi##% (OTFAD)
# FPU il DSP ) 32 fi RISC-V CPU

— ¥ ¥ TrustZone

EAPEAECE N 1MHz £ 320MHz

— AES-ECB/CBC/CTR/GMAC/XTS ##,
Y ## RISC-V RV32IMAFCP 1544

— MD5. SHA-1/224/256/384/512
16KB I-Cache, ¥ I 41 AH % 45 1)

— TRNG (EFEHLECE igs)
— 8KB D-Cache, % %2 AH % 45 74
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— F+ RSA/ECC HJ PKA (AEAMIESS * PWM
— K11 1024 bits eFuse * IR
o Ik — AIBCE R 37 (QFN48) 8% 29 (QFN40) 1% 21

. (QFN32) 4~ GPIO
— USB 2.0 HS OTG (High-Speed 480Mb/s)

_ SDIO 2.0 MbL "R

— SD-card interface - fZ 1L (Stop)
- 1% EMAC $1, 3£#F 10/100M * CPU‘WFI, ShEe ez b (R RIERC), TG
P i

— 13 DMA, 3HF 8 ifi#
i SCFF 8 JEiH — B AEHR (Power Down Sleep)

— 3 % UART G493 FF 5V 10)
* Y PDS1/3/7/11/15

- 2% 12C, THLER
BLERS * FLIAMEICPU T LA B 5

- 2 % SPI, R
% XM * Y HE 384K RAM ffi5%

- 188 12S, ST/
4 BEEAVN S2v * Y RFAMEE/RTC/GPIO Mefig

- 1 % PWM #6188 Gt EAMA ) 4 818D
* 3CRF Watchdog

— 2 % GPTimer
— {KIR (Hibernate)

2 % Watchdog

* SCHF AK RAM fri%

1 i 12-bit~16-bit i ADC, > #F 12 \~i@iE
* ¥ RTC/GPIO M:fig

1 41 touch(optional) X FF Watchd
* s atchaog

1 % PEC(Peripherals Expander Controller),

— KM (Shutd
T4 (9 SN AL (R BT 2% (Shutdown)

L] E\ %
= UART T
12C — ZHANES 24/26/32/40MHz crystal oscillator
*
(XTAL)

* SPI

— L FFHME 32.768KHz crystal oscillator(XTAL32K)
= GPIO

— XFFWH RC 32KHz oscillator(RC32K)
* JTAG

— ZEF T RC Multi-Speed Main oscillator(RCM),
= DPI IEEHF 8/16/32M

» DB . BT
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— QFN32 — QFN48

— QFN40
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H %
1 MER . . 6
2 REEIR ..o 8
2.1 CPU . . . e e 8
22 GHF .o 8
2.3 PITE 9
24  DMAFERIE . ... 9
25  HBEEMRGT .0 oL 9
2.6 A 11
2.7 JABETL . .. e 11
2.8 YR ELETT . . . L 11
2.9 I 11
210 AN .. 11
2.10.1  GPIO . . . . . . e e 11
2.10.2 DVP . . . e e 12
2.10.3 MJPEG Encoder . . . . . . . . . . . 12
2104 DBl . . . . . e e 13
2.10.5  UART . . . . .« e e 13
210.6  SPI . . . . . e e 13
2.10.7  12C . . . .o e 14
2.10.8 EMAC . . . . . . e e 14
2.10.9 125 . . .. e 15
2.10.10 TIMER . . . . . . . . . . e 16
2.10.11 GPADC . . . . . . . e 16
21012 PWM . . . . . o e e 16
2.10.13 AUSOLO . . . . . . o 17
2.10.14 AUPWM . . . . . . e e e 17
2.10.16 PEC . . . . . . e e 18
2.10.16 SDIO3.0Host . . . . . . . . . . .. 18
2.10.17 SDIO Device . . . . . . . . . . e 18
2.10.18 USB . . . . . . e 20
2.10.19 Flash Controller . . . . . . . . . . . . . ... .o 21
2.10.20 Secure Boot . . . . . . . . ... 21
2.10.21 SEC_ENG . . . . . . .« e 22
2.10.22 TOUCH . . . . . .« . oo e e 22



Bouffalo Lab 6

Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025
3 ERIESL ... 23
4 BIBREVE Lo 63
5 EARE ... 64
6 THFE . . . 65
TOBASHEE L 66

7.1 MRERRBUEM . ... .. 67
7.2 BATEME L 67
7.2.1 HURRRIE .. 67
722 IOEWAFME . ..o 67
7.2.3 1 68
724 BAEFE ..o 70
7.25  RFERRYE ..o 71
726 GERETAEZRM ..o 71
7.2.7 GPADC H#E . . . . . 71

8 FTRMEF ... 73
81  WBEUEEZ(MSL) . . . . . . . . 73
8.2 BRI (ESD) . . . . . o e 73
8.3  [EIViIiE:MiZk (Reflow Profile) . . . . . . . . . .. 74

9 ZEWIL . . . 75
10 HEEEQFN32 . . . L L 76
1M1 HBEEEQFNAD . . . . 78
12 HBEE QFNA8 . . . . L 80
1B FREE N . . e 82
WATIBEE oo 83

15 JRAAE D . . 85
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1 Mg

BL616CL & — @ id T AR IHAE N F ) Wi-Fi 6 + BLE 5.3 &0 . R 2 & R FImdz il 8 AT R 5.

LT RGAE 2.4G L. Wi-Fi 802.11b/g/n/ax. BLE fi/MAC #%it.
Az s 7 ARG E M TE RURTG . RE AT AN il A5 R DhAE 32 {2 RISC-V CPU, i AR AT A 320M.

AL, S H BAFEE AN D, HAAMHE Audio Codec. USB2.0. EMAC. Camera. Display(DBI). MJPEG.
SDIO2.0. Sec_Eng. SPI. UART. 12C. 12S. PWM. Timer. GPADC &, &J UL ] T- 5 REme i, &4,
BT RE VRS ATE

BL616CL HLJEHE H oz fK e, S FF PDS(Power Down Sleep, PDS1/7/11/15) 1 HBN(Hibernate)
PR THFERE T, SCRE 2 P BEE DL AN [ AR T FE L) 5=

BL616CL SZ ff 4 jm s, SCRBGINEMZ 4, SCREE M = BI7E (anti-rollback), 5 2B, T BEJR S5 40k
1% e 4N EE sk . BL616CL R4 Dy REHE B W1 F AT

/ CPU System Wireless [ RF \j?

B ) ~ |
USB PHY
Row) (e (e | || EEEED DEED) ‘ ’

/ Peripherals \
{'ﬁmer} UARTN 12C N SPI [ 128 NPWM

{ 1
( | (son | (orwse ) [t |

DVP J [MJPEG Encoder] [ DMA J {GPIO ] [ ADC J
{

{Mtimer} PEC ] [USBZ.O] [SDIOZ.O] Power & Clock
ol -
j Nl
-
PDS1 Mode Power Off PDS3 Mode Power Off  PDS7 Mode Power Off PDS15 Mode PowerOff/

1.1: BL616CL IhfEHEE

AES }{ SHA ]{ MD5

MACJ[TRNG}[ KA

Security )
]
J

[Sec_EngJ Display} [EMAC

Gl
[ Secure J [ Flash ]
Boot Decryption /
~

WA=T= R

/
|
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2 DiRe iR

BL616CL RSt U1 T o

E907 EMAC| |USB2 | |SDIO2 SDH
RISCV Master| |Master| |Master 2L e R RURES Master g=e
AHB AXI
—> Bootrom «Y Y Yy 5 < Y Y > < Y
< A4 \ 4 \ 4 \ 4 \ 4 \ 4 3
< x >
< Y >
Y VY
\L \ 4 \LV\L \AA \ 4 \ 4 \ 4 \ 4 A4 \ 4 \ 4 \ 4 A4 \ 4 \ 4 \ 4 \ 4
WRAM OCRAM USB2 | |[EMAC SDIO2 SDH .
(160K) (224K) PSRAM Siave | | Slave | | SEC | [SF_Ctl | DVP | IMJENC| |'g "> |Efuse | | g 0| |Audio 12S PEC DMA
< < v,

Y A4
HBN

Y Y Y Y \4 Y A4 Y Y Y Y
usB 12C SPI UART
PHY DBl | TIMER| | PWM o o 3 TZC | |GPADC RF GLB

2.1: BL616CL R4 44K

CPU 7 f5 AXI F1 AHB P2k .2k, ROM, OCRAM L& PSRAM #:7E AXI 28 1, PASEINT IX S 474if H e 1
EEVTN, SANAMEET AHB A2k CPU i —iE.

21 CPU

BL616CL A & —Hi 32-bit RISC-V CPU, & X 5 Zifi/KL&kLEH): Wig. &L, 4T, WAV, SR, £
£ RISC-V 32/16 fiRgmfa &4, & 67 MMEHWE, H 4 /> bits 7] LLH T & Wik e 2k .

22 A7

BL616CL HIZeA7tm 1 CPU vj i #h A7 il 23 I AAE, L& 16K 454 cache 1 8K %#f: cache.
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23  HfF

BL616CL {7 fis st 45: 224K OCRAM, H-F CPU HIN HFEFF; 160K WRAM, FF WiFi & Fda ik s 4K
HBN RAM, Hi+ PDS/HBN #5 F RAFRIh#E S . 1h4h, BL616CL & FrINE PSRAM.

24 DMA =il 4%

BL616CL DMA (EHEAAtasviin) #HlasBE 8 M H@IE, AT EEIMIAAMES < B R EdE £, DLig
5 CPU 2R3 . DMA 5 UM B HZRA, WAFRINAE, WAFRIAMAE . MBI AT DA A B AL DY Fldsi

DMA J&3ZHF LLI CBERFIZRID Dhfe, 28R — RINBERIIRIUE L2 Mek, RIRIEIF 2 RyaEE1 LLI
RN ANt B B 7 T & .

DMA Z##4hkfu$E UART. 12C. SPI. Audio(AUPWM #1 AUSOLO). GPIO. I2S. DBI. PEC. GPADC.

Timer,

2.5  HuhEmesT

R 2.1 AT HhE RS

Fraatteak
R U
Cache Non-cache
OCRAM 224KB 0x60FC0000 0x20FCO0000
WRAM 160KB 0x60FF8000 0x20FF8000

OCRAM FI WRAM HEr[ DUt AHB @281, tha] LL@E AXI i, 24 CPU f#H 0x60FC0000 Ktk j(n)
OCRAM i, 2434 P8 Cache FHilid AXI =281 OCRAM, 4 CPU fii ff] 0x20FC0000 ik 11 OCRAM
i, ANe2id N Cache I H B #2i8id AHB 2.4k 1) OCRAM . 24 CPU {i ] Ox60FF8000 il il WRAM
I, 445 % Cache 3EiEid AXI & AHB S WRAM KI5 1 .

% 2.2: ik

(E28 BiR Froattht PN T
FLASH Flash 0x80000000 128MB S IR ik 23 ]
PSRAM PSRAM 0x88000000 128MB  pSRAM 7#fik s tuhik 23 [A] (RT3ETR, KM H AR 5)
RAM HBN RAM 0x20010000 4KB HBN RAM, == %2 T8 I FEAE =0 i 000 (R A7
usB 0x20072000 4KB USB High Speed OTG # il 7 /7. 4%

EMAC 0x20070000 4KB EMAC i & 17 &%
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RR

Bix

SDIO Host
PEC
MJPEG
DVP
Efuse
AUPWM
PSRAM_Ctrl
HBN

PDS

SDIO
DMA
SF_Ctrl
SPI1
UART2
AUSOLO
12S

12C1
Display
TIMER
PWM

12C0

SPI0
UART1
UARTO

TZ
SEC_ENG
GPADC
GLB

% 2.2: bk (continued)

Frattbik
0x20060000
0x2005A000
0x20059000
0x20057000
0x20056000
0x20055000
0x20052000
0x2000F000
0x2000E000
0x2000D000
0x2000C000
0x2000B000
0x2000AE00
0x2000ADO00
0x2000AC00
0x2000AB00
0x2000A900
0x2000A800
0x2000A500
0x2000A400
0x2000A300
0x2000A200
0x2000A100
0x2000A000
0x20005000
0x20004000
0x20002000
0x20000000

NN
4KB
4KB
4KB
4KB
1KB
4KB
4KB
4KB
4KB
4KB
4KB
4KB
256B
256B
256B
256B
256B
256B
256B
256B
256B
256B
256B
256B
4KB
4KB
1KB
4KB

R

SDIO Host 4 il 27 774

A R ) A5

MJIPEG {4 g i 428 il 7 4725
DVP $5 A% kB Mz 25 47 8%
Efuse f7fifi 1% il 27 £7-4%
AUPWM #5H| Z5 17 4%
PSRAM x| % 17 2%

IR HEIRYE ] (AR ZA74%
MRS (B BERRD #7744
SDIO device il 77 17 %%
DMA #2 il &7 F£ 45

Serial Flash il &7 1744
SPI1 ¥t % f74%

UART2 #2725
AUSOLO #2517 8%

128 il 25 A7 3%

12C1 = A A7 3%

Display % i 5 17 %%

TIMER #2257 ££-4%

PWM #2547 %%

12C0 %l a7 4%

SPIO i & £ 3%

UART 451 25 7788

UARTO 4% i) 5 77-8%
TrustZone | 25 17 4%

22 B B 2 A A

JEF ADC 42 D ) 27 4725

A R P S AR AR
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BL616CL i 4% 57 £ UART/I2C/SPI/Timer/DMA/EMAC/WIFi/BLE Z53t 67 /N1 B i 4 Wik 42 5

JITAT 1O 5| FAI#R AT LARC B N A5 e AR, SNSRI SCHF R D s MR R R0 BT R B
S MR A P BT B AN [R5 RO i i A 3 O Ffid A A

2.7 JEBhikm

BL616CL S #F £ Fi A shik i, Wk Flash/UART/ USB/ SDIO =3,

% 2.3 FEhE

SRl T Hik
M UART(GPIO34/35)/USB(GPI032/33)/SDU 7, %M1 % T Flash 55 8# FEFE R 2
GPIO36 RAM /7 (4% 5)
0 M Flash J3 zh v 2

2.8 HIFEEHEIC

HELRAE LT (PMUD B BB ) F, S5 17 P 8 A Lilis: PD_AON/PD_AON_HBNRTC/PD_AON_-
HBNCORE/PD_CORE/PD_CORE_MISC/PD_USB/PD_CPU/PD_WB. fJ LLS B[R B dfia 1T | 2
W BEHR (PDS). RHR (HBN) FTELIE G . 7ERBEAR (PDS) MIRHR (HBN) B30 F, I LU 2 Fie i I 24t
MR T FERE A .

2.9 R4

I 2 ] BT A% 0 MCU R4 SOC & AR i 8o Il LA XTAL, PLL B¢ RC #k%#%. F ] LA
WL EHAEE (B sel, div, en 5D RBE SN BITER BCE T RSN B, LUA BIMRIIAER)

210 Hhix

2.10.1 GPIO

BL616CL % mik 37 (QFN48) B 29 (QFN40) 5k 21 (QFN32) /> GPIO, L HFH{EiFiE GPIO kA,
t, HErEETIERESN, BT LAE H N AR AL D) RE -

* &> GPIO AT A fay A AN HE DO RE, A/ B/ 2 AT P e
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* B> GPIO #RSCHF Wi bhfE, sRWSCRFFERE mARHE A . R ETHET B Al 5P m R TRl
S0 LTI B ik A A0 (R 20 X0 H ik

« &> GPIO it B s PHas, AT RTFEsiat

« &~ GPIO #nTil it Set/Clear 271785 5¢ ik HUIR A % i1
© SCHFHEE XHEH 01 BT

* 3Z#F DMA

2.10.2 DVP

DVP(Digital Video Port) T K4 4L &% 5 BL616CL  lalf& i G EdE, HAT LA R R
* 8-bit FAT E AL T

« 0 YUV444/RGB888(24-bit). YUV422/RGB565(16-bit). YUV400(8-bit) 2 % ¥ i 2k A 4% JFiA% 2\
H

* HRK RGB888 #il A 2\ RGB565/RGBA8888 # xi il t!
* SCRPRE YUVA22 #i N % 3 YUVA20/400 #% U
o WG E BT WR G Sk BRI e
© SCREEMBRE 8T
o LA 1~32 D9 B A D g
o SCRATWRREAR 5 10 e BRI
o SCRESE R B
2.10.3 MJPEG Encoder

MJPEG i fith &% FH T30 AR B 4 i) B B St AT i, STRFBL TR
o BB R E B RAM H L ELE DVP BT IRID
o EANEE SR YUV420SP. YUV400. YUV422SP. YUV422| EUE 73 ()
o SCHREEREAE I JPEG SISk H 3l E I ThRk
s WA AR LR
o A R U SR
o S FEbRUE huffman gt



Bouffalo Lab 13

Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

o SCRFIRAR B ST HUR BT E R B S0 B bk

o SCRFIIFP TS — WA e XU A Gt DX 3

2.10.4 DBI

DBI(Display Bus Interface) BHU A 8 7 fF 7 8idle 2k, H T IKS) A AR bR o, HAA LUR R
* 3 F Type-B (8-bit). Type-C Option 1 (3-wire) LA & Type-C Option 3 (4-wire) 3%
« ¥ RGB565/666/888 i ! 1% =,
« ¥ QSPI #3, QSPI [f) CMD/ADDR/DATA A {3k #% 1-/4-wire 155X
* % ¥ RGB565/RGB888/RGBA8888/YUV444 by N 3k,

* 3CKF DMA T

2.10.5 UART

ShAE = R PR ATUOR S (UARTO/1/2), HA VLR RHE:
o CRFEAE CTS A1 RTS iids
« CRF LIN £/
AR V€7 VAN SR IR VA U Y i i DA
o SCHEEIE/ ] E AR E BRI
o TAERHEPAT PLI%EHE A BCLK . XCLK 5% 160MHz, %43 5 k7 10Mbps
o TX Hl RX HATH07 FIFO, FIFO IR 32 7711, 3 HF DMA Thik
o CRF RTO Rk AL
o SCHPBRIE IETIRE
+ 3 FF RS-485 il

2.10.6 SPI

SR NEPA SPL AT ARCE N AU A ML, SPI AR 82 XCLK 5 160MHz, H A LU R
o EHUBEAR, BRI Ry 80 MHZ
o MU, SRVFENLECR I B30 80 MHz

o BRMTFIAL B AT AR B N 8 7/ 16 7/ 24 £/ 32 fir
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 FIENH FIFO PREZARASE, ST e 1 BE 37 57 N H

— M40 %8 32 fiiF, FIFO MIRE N 8

— M01%EN 24 fiRF, FIFO MIREN 8

- Mfr%ER 16 ik, FIFO HIREEN 16

- M5k 8 i}, FIFO BIEREEN 32
« Y H DMA e

2.10.7 12C

AR HNEWNA 12C B0, BA RN R

o SCHRFZ NN ) e

« RN KE 1024byte

 SCHREIN DIRE

o AR BhAT L% $E Dy BCLK Bt XCLK

o SCHFPRERE R (BK 100KHZ) APtz (K 400KHz), et B n] ik 1.8MHz G T4 b
BEFFIR /N

o SRR 7hit B HOERT 10bit 15 4 Hhl:

« % 0~16byte K277k

* 12C HAHOTYR FIFO, FIFO IRFEN 2, il 32 fif
* % kF DMA Zjf¢

2.10.8 EMAC

EMAC itk & — /3% IEEE 802.3 /) 10/100Mbps L&KM MAC(Ethernet Media Access Controller), B
DA AR

« F%% |EEE 802.3 5 X If) MAC 21

* 3C¥F IEEE 802.3 & X ¥ RMII #2111 PHY

« J@i MDIO #1115 PHY %2 H.

+ ¥ 100Mbps 1 10Mbps LA KM

© SRPEXT 54T
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o FEADRUTARICR, SCRF E Shiiuds A s i i

o IR, SCRFRERERS I S i f%

« X FF CRC M)A Bt S i 56

o BHR AT A R R R

o OIS, HBY R BB

o Rl K B R R B T (K PR )

o AAEH AR (> ARifE LUK )

o B3 %I E R IEGE PR A BRI /N R HoE

o R

« HT1#A7 %1k 128 4~ BD(Buffer Descriptor) (¥4 # RAM
o TERIENS, SCRRR— MR- 970 B 21 2 ME 2L BD
o RO & Fh SR

o LEEAF R AR P2 A0 R b

2.10.9 128

SRHHNE A 128 #0, BALLUNRRE:

o SCHPEREA DA ARG

« 3CFF Left-justified/ Right-justified/ DSP %54#a% 2\, s v fE nI iC & v 8/16/24/32 LUk
* TAER4H A WIFIPLL 320MHz

o BREFEESQURE R A, R SRR IE S N R

o SCRERR U TR AU AU TE AR

o IREEA TGS DB IIRE

« 128 BAMSTICR FIFO, FIFO ¥KJ¥ A 16 word

* 3C¥F DMA T
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2.10.10 TIMER

A W E A 32-bit il H E N S A ANE T g 88, BAT LUR R

o 3 FH 2 IR PR AT LA e FCLK/32K/XTALIGPIO, 5 |14 5 I 2 (¥ 4 7T LA i 4% FCLK/32K/XTAL/GPIO
o ARG 8-bit 3 Aids

o RRAEE N SR EL S A HUAR AR AR, SCIFELE PN, THEUR S0 HF FreeRun #2301 PreLoad 53X

* 16-bit A [ VHIER %, SCRF el 2 AL PR |1 55X

P38 FH 52 I 2 0 SR A DMA #iaiis sk
o JHAIERS 0 SCHRFAMRE A 3R
2.10.11 GPADC

SHWE— GPADC, HAF L FH#E:
« AT E 16bit. 14bit. 12bit 7 FFR
o BERAERATIE 2Msps
o SCRPZE 7 ML I R
o SCRPRRCERR A, B PR, RSP
o SCRHERUNEE R ot R EARE
« WE PGA, JUKIA 1~32 %, 44 6dB
o HILDUVE I A B T HT SO FIFO, FIFO %58 32, #52#: DMA f£i
« X ¥F FIFO_RDY #lr, nH & X FIFO_RDY HJHIE
o SCRPERFE 4 ADNWERHEIEA 12 MAMEEIE, A EETE R VBAT/2, TSEN 4%
o WEIREEALERES, PR IR L - AR OGS B2 I B T e
2.10.12 PWM
SHHNE—HPWMES, SHAE 4@E PWM B 55, SmEE IES 2 3% 54 PWM, AALLF
SR
o =i B BCLK/XCLK/32K rlfitife £, F4HC 16-bit I 73 4iidt

- 4 j#iE PWM {5 52 R—4 PWM



Bouffalo Lab 17

Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

o RREIE PWM #A 0TBRAEE AT BLICE AN R B o 25 LEATARAE, - S bk e e 2k

o HRATESR DY A0MHz 533 O 50% 7, S8R AR N T 1HZz H 5 2 L AT iR 08

BREIE PWM #3AG AL IS X 18] 5 58

Bt PWM fin t 51 B RT LLSE E AN 7] (K47 2801

Bt PWM #A ML FBE T R ADRIERZ 5 5 WA TH A ARE, IF 70 BoE ASERRIN BB ey i i

MZEAFZ AT LK PWM fin i P BT e BE RPIRAS
o 23K 11 M AT GPADC e Hie i) fir I
o SCRPZ RIS TR T TIRRAE ERB R T T i

2.10.13 AUSOLO

A E MR, SR PDM $:0 (3CHE 1 % DMIC), AT DL R
o VR P D 2 A K R A
- HIAfESEA GPIO
« 32 AL ML FIFO, RE A 8
* 3CFF DMA i

2.10.14 AUPWM
o BER 1 BEELT A tH AR, K AR A # sigma-detal I PWM {55, JfiEd GPIO #i. H
A UL R
— RFfE5:8k/16k/24k/32k/48k
— {EMELL (A-W): 95dB@48K Tt %
— PR + . -80dB@48K KA
o AT A B AR
o SCREZESY HAM
* fifE 5 2 M GPIO
* 16 PLFEFERIKI% FIFO, RJEHN 16

* X FF DMA &=
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2.10.15PEC

ST R H %% (Peripherals Expander Controller) T4 E4h &, Al ERIAMEEHREEATR T UART. 12C.
SPI. GPIO. JTAG. DPI. DBI. PWM. IR %, BEA5 UL 4

o 2 PMHSLRPIRESHU T3 A A Ah i
« IR 0 11% FIFO 2y 32*32bits, 1% FIFO 2y 16*32bits, JRASHL 1 (115 F1HIL FIFO #5y 8*32bits
« RSN 0 MR LR 128, AREHL 1 WIEL = EH 64
o SCFF 9 RARMHIR M 26 KT KRS
« RGN GPIO Wi
- 8 MAIAFfERE (HE ISR, OSR. 6 /il 27 f74)
* 3C¥F DMA L5
BN GIISC RS BRITIRE
2.10.16 SDI0O3.0 Host
SDH 7 SD B4 ENIEMIEE, H T 548 SD /£ ~. SDIO RE&W %, HALEIR MY EI6E.
HA LR
» 74 SD Host Controller Standard Specification Version 3.0
« fF4 Compliant to SD 3.0 Physical Layer Specification Version 3.01
+ T4 Compliant to SDIO Specification Version 3.0
* 3CFF LS/IDS/HS %

« 7¥F ADMA1. ADMA2

2.10.17 SDIO Device

SDIO Device i 7 Bl 41 F s
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tw t
| LT YT —— ' H
E VIH ; vIH
SD Clock Input 50% Vpp
Veg coooeeeee
Vipp —oommememeeeees
Card Input Not Valid Not Valid
|2
2.2: Card ¥ AW 7Kl
Vpp ceeemmenans fooLviman) . —': é‘—tOI{mln)
Card Output Not Valid Not Valid
|2
2.3: Card #i i i 7 &
* 2.4: W EIZH Y]
s 2 i =/IME BREUE BAE iy
Clock CLK (All values are referred to min (VIH) and max (VIL))
fep Clock frequency Data Ccparp<10pF(1 O 50 MHz
Transfer Mode card)
twi Clock low time Ccarps 10pF (1 7 ns
card)
twH Clock high time Ccarps10pF (1 7 ns

card)
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% 2.4: WP EZHH (continued)

ws 25 &4 /)M HEE  BAME sBpy

trin Clock rise time Cearp< 10 pF (1 3 o
card)

trhL Clock fall time Cearp< 10 pF (1 3 o
card)

Inputs CMD, DAT (referenced to CLK)

tisy Input set-up time Coprp< 10pF (1 6 ns
card)

tiy Input hold time CoarpS10pF (1 2 ns
card)

Outputs CMD, DAT (referenced to CLK)

tooLy Output Delay time C. < 40 pF (1 14 ns
during Data Transfer card)
Mode
ton Output Hold time Cz 15 pF (1 25 ns
card)
C, Total System 1 card 40 pF

capacitance for each
line !

" In order to satisfy stringent timing, host shall drive only one card.

2.10.18 USB

USB(Universal Serial Bus) it F 47 &0 4%, & — A8 AR 2R ARk,  FH T R0 di i 5 400 150 4 1 3% 422 A0 L
BL616CL > £F USB2.0 (HighSpeed + FullSpeed), w[{ENFEHLI%EHI4 (Host) ok # & %= %% (Device). 1f
NENIEE B, TS AN RHEE. &l Sl USB ENEHISE. EERA R4 TN EL R, EE
)28 0] DL AT A BT 45 1B 5 R Uk CPU (W8, JF B 3h7E USB B2k R Mgl . 1N
WA AR, B el O SRR i sl SCRe USB MUVE IR MR A, DA & & Fh S 1 5

I R E A A R

* J2¥ USB2.0 frifk

* WiRkEHE PHY

o AIETECERC B A HOST #:(E# DEVICE #ixX
HOST HLxURpIt: fn T

« 3% EHCI 1.0 dnifE (R3HF FSTN A1 SITD)
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o CFEMEEEE . A, [EE &

DEVICE #ixURr P an T

o SRR, IR

1 NI i A O

« 8 WA A (SCFF IN/OUT D, WECE At ELSm. Tk, FDi&dm

M &% ] DMA (DMA, VDMA), A 32#FE #:5H FIFO

5 8 A 512 75 fifo, 7] RIGHCE A . MEM . =22
+ 32 ¥ suspend. resume #l remote wake-up IJfg
o CHFRRITT DR

2.10.19 Flash Controller

Flash = %3 3 KF XIP (Execute In Place), i E M Flash $147, 987> RAM S . B4 DU R
o PR T LA R Wifipll 8OM/96M/120M/160M. XTAL. BCLK
* Flash % i 5] ik 80 MHz
+ #% SPI. Dual SPI. Quad SPI #
o ¥F Flash $2/i5/ 54k
o SCHFEREE XIP fif %5, CFF AES CTR/IXTS Hix
* 3C¥F Flash 24 71 32 £ b4 =

o YN ¥ Flash 14 & Flash

2.10.20 Secure Boot

B3 H Secure Boot Tifig, fEMS7E B shid F2 4 %) Bootloader FI S FH AR 7 Bl HEAT IO, A% se e i m]
fEME, AR R BARIZIEAT . B DL TR
o BATGIF: YT SECP256R1/SECP384R1 145 42 6 IF

o [FEfEhngs. ¥ AES CTR/IXTS sk

o BEEIRORY: B bRy, B R BB AT B AR R RS (1
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2.10.21 SEC_ENG

SEC ENG WE T Zfluzfifkitk, H5 AES. SHA. CRC. GMAC. PKA 1 TRNG.
« AES
— SCHF 128 fir. 192 {71 256 1% HK S
— SCREE PR N # R ff 2 (ECB/CBC/ICTRIXTS)
— HHITEETE eFuse 1, LS
— S HF AES LINK fE
« SHA
— ¥ SHA1/SHA224/SHA256/SHA384/SHA512
— S #F SHA LINK 1
- TRNG
— FLRAE K 256 bits BEHLEL
— VERNAEREBLECR B 3% TAE
+ CRC

— X ¥F CRC-16 #il CRC-32

2.10.22 TOUCH

SR WE 14 touch il ds, AIAE B AR e 8 BRIEIE AR, B s 16 Ml iEH .

AR A

o JEITE R ] T E

o SCRPAAEAS I Akl % B A

o PSS R SCRRIER AL, W] BB RE SR
o SCRFIRDIFE AR 2

o SCRPEAIE S, AT AR RIS T-I0A5 5 52

o il S 00 SR A lE N AT TG B

o SCHRF AR R B AR
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85 T 22 0
3 B e X
» N «— O o
INDADBNBNIDUDN
OO0 00 OO0
aoooaooa @9
OO0 00 060 0
| | | | | | = X
[alalialicllalia) 8 8
s g 55
32 31 30 29 28 27 26 25
PAD_GPIO 32| 11 24 {] PAD_GPIO_13
PAD GPIO 33| 12 23 [ | PAD_GPIO_12
PAD_GPIO_34 [ |3 22| PAD_GPIO_11
PAD_GPIO 35[ 14 QFN32 21| PAD_GPIO_10
PAD_GPIO 36| 15 20 ] PAD_GPIO_9
VDDCORE |_| 6 19| PAD_GPIO_8
VvDDSYS | 17 18 | PAD_GPIO_7
VDD33PA [ ] 8 17 | PAD_GPIO_6
9 10 11 1213 14 15 16
E L EZ2Z < L O X
Z XS Yoo X
03 Lo
> AT OO
o O | |
> 22
o o
K 3.1: QFN32 & A/



24

Date
Mar 20, 2025

Status

Classification

Release

Public

Revision
0.94

NO.

4] 3.2: QFN40 & i1 5

Bouffalo Lab

Title

BL616CL Datasheet

B T M N «—~ O
MBI
O0Q0Q0000Q000
[ I I o N o IR o IR o IR IR o HRY a NN 0 I8
G_ G_ G_ G_ G_ G_ G_ G_ G_ G_
[ o R o R R R R o e R )
fxfsgsgsEEE
FAIXLLITY
OIEEaan |1 & Qs oido avd
oIglaan | 1 & @7y 01do avd
8l oIdO avd |1 8 @[ JIX
6l 0OIdD avd |1 & o IS )
0z oldo avd 13 M ©[ ¢ 0Ido avd
lZoldo avd [ 1 8 TH w Tz oldo avd
zzodo avd[ 15 @] TNT dHO
gz oldo avd | 1 &8 © | 1vaeeaan
Y2 Ooldo avd| 1 N[ qyaan
GZoldo avd| 12 = 1INV
=
w_m_w_%_m_%_%_% S
000000083388
aadaoaoaaapnal
0 00 0600 a>8
o2 a90g99g >
sEffsds




25

Bouffalo Lab

Status Date
Mar 20, 2025

Classification

Revision

NO.

Title

Public Release

0.9.4

BL616CL Datasheet

OISEAan |
0oI18Laan |

8l OIdD avd

6L 0IdO avd|
0Z 0ld9 avd|
12 Old9 avd|
ZZ OId9 avd|
€Z 0Id9 avd|
vZ 0IdO avd|

GZ Old9 avd
9Z 0OIdD avd

12 01dD avd|

===
—
===
—
===
===
—
===
—
===
—
—==1
===
—
===
—
===
===
===

—

48 47 46 45 44 43 42 41 40 39 38 37

| PAD_GPIO_17

[_| PAD_GPIO_16

36
35

I
I
I
—_—

=
=
[

i

10

11

| PAD_GPIO_8

27 [

—

=

—

| PAD_GPIO_7

| PAD_GPIO_6

26
25|

=
i

13 14 15 16 17 18 19 20 21 22 23 24

112

—

=

PAD_GPIO_28
PAD_GPIO_29 |
PAD_GPIO_30 |

LI2N 2,5
NN N N
o0 o00 oo
[ T s N I
G_G_G_G_G_G_G
228282¢
o e D o W s D o D W o
RN
NS O T Y O O
<t O N «— O OO o©
MmO O O O O N

(0 @)

>

L
rira T rTrr
I I O O O 0 O O
TN M T 0 ©
[SPH <5 N <5 T oo SN oo S o5
I N R A N
S oo0000Q
O oo oo A
G_ G_ G_ G_ G_ G_
22828¢
O oo o a o

VDDCORE |

VDDSYS |

VDD33PA |

S 0Old9 avd
¥ 0ld9 avd
€ 0ld9 avd
Z 0ld9 avd
IX

[0)'¢

1 0Id9 avd
0 Old9 avd
N3 dIHO
lvaeeaan
44aan
INV

4] 3.3: QFN48 & i1 5



Bouffalo Lab 26

Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

%231 FHE X

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -
1 - SPI0_SS SPI1 0 Slave Select
2 - SF3_D1 NOR FALSH controller signal3 Data 1
3 - 12S_BCLK 12S Bit Clock
4 - - -
5 - 12C_SCL_0 12C 0 Serial Clock
6 - 12C_SCL_1 12C 1 Serial Clock
7 - UART _siG4 1 -
8 - RMII_REF_CLK RMII Reference Clock
9 - CAM_DAT2 Camera Data 2
10 - - -

- - 1 DI/DO PAD_GPIO_28 11 - SWGPIO[28] Software GPIO 28
12 - - -
; reg_pwm1_io_sel=0 PWMO0_CHOP PWMO Channel 0 Positive

¢ reg_pwm1_io_sel=1 PWMO0_CH2P PWMO Channel 2 Positive
20 - SPI1_SS SPI 1 Slave Select
22 - DBI_TypeB_DB4 Display Bus Interface Type B Data Bit
4
23 - DBI_TypeC_SDA Display Bus Interface Type C Serial
Data

24 - DISP_QSPI_SDA2 Display Quad SPI Serial Data 2
25 - - -
26 - MO_JTAG_TMS MO JTAG Test Mode Select
27 - PEC_28 PEC_28

31 - chip_clk_out[0] Internal Clock Output of the Chip



Bouffalo Lab 27

Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function
0 - - -
1 - SPI0_SCLK SPI 0 Serial Clock
2 - SF3_Cs NOR FALSH controller signal3 Chip
Select

3 - 12S_FS 128 Frame Sync
4 - - -
5 - 12C_SDA 0 12C 0 Serial Data
6 - 12C_SDA_1 12C 1 Serial Data
7 - UART_SIG5 -
8 - RMII_RXD[1] RMII Receive Data[1]
9 - CAM_DAT3 Camera Data 3

- - 2 DIIDO PAD_GPIO_29 10 - - -
1" - SWGPIO[29] Software GPIO 29
12 - - -
16 reg_pwm1_io_sel=0 PWMO0_CH1P PWMO Channel 1 Positive

reg_pwm1_io_sel=1 PWMO0_CH2N PWMO Channel 2 Negative
20 - SPI1_SCLK SPI 1 Serial Clock
22 - DBI_TypeB_DB5 Display Bus Interface Type B Data Bit
5

23 - DBI_TypeC_DCn Display Bus Interface Type C Data

/Command Control

24 - DISP_QSPI_SDA3 Display Quad SPI Serial Data 3
25 - - -

26 - MO_JTAG_TCK MO JTAG Test Clock

27 - PEC_29 PEC_29

31 - chip_clk_out[1] Internal Clock Output of the Chip
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# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -

1 - SPI0_MISO 2 SPI 0 Master Input, Slave Output

2 - - -

3 - 12S_DI/I2S_RCLK_O 12S Data Input/I2S Receive Clock
Output

4 - - -

5 - 12C_SCL_0 12C 0 Serial Clock

6 - 12C_SCL_1 12C 1 Serial Clock

7 - UART_SIG6 -

8 - RMII_RXD[0] RMII Receive Data[0]

9 - CAM_DAT6 Camera Data 6

- 1 3 DI/DO PAD_GPIO_30 10 - - -

1" - SWGPIO[30] Software GPIO 30

12 - - -

16 reg_pwm1_io_sel=0 PWMO0_CH2P PWMO Channel 2 Positive

reg_pwm1_io_sel=1 PWMO0_CH3P PWMO Channel 3 Positive

20 - SPI1_MISO SPI 1 Master Input, Slave Output

22 - DBI_TypeB_DB6 Display Bus Interface Type B Data Bit
6

23 - DBI_TypeC_SCL Display Bus Interface Type C Serial
Clock

24 - - -

25 - AUPWM_P AUPWM_P

26 - MO_JTAG_TDO MO JTAG Test Data Out

27 - PEC_30 PEC_30

31 - chip_clk_out[2] Internal Clock Output of the Chip
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# 3.1 BHE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description

Domain Function
0 - - -
1 - SPI0_MOSI SPI 0 Master Output, Slave Input
2 - - -
3 - 12S_DO/I2S_RCLK_- 12S Data Output/I2S Receive Clock
o Output

4 - - -
5 - 12C_SDA 0 12C 0 Serial Data
6 - 12C_SDA_1 12C 1 Serial Data
7 - UART_SIG7 -
8 - RMII_RX_DV RMII Receive Data Valid
9 - CAM_DAT7 Camera Data 7

- 2 4 DI/DO PAD_GPIO_31 10 - - -
1" - SWGPIO[31] Software GPIO 31
12 - - -

reg_pwm1_io_sel=0 PWMO0_CH3P PWMO Channel 3 Positive
" reg_pwm1_io_sel=1 PWMO0_CH3N PWMO Channel 3 Negative
20 - SPI1_MOSI SPI 1 Master Output, Slave Input
22 - DBI_TypeB_DB7 Display Bus Interface Type B Data Bit
7
23 - DBI_TypeC_CSn Display Bus Interface Type C Chip
Select

24 - - -
25 - AUPWM_N AUPWM_N
26 - MO_JTAG_TDI MO JTAG Test Data Input
27 - PEC_31 PEC_31
31 - chip_clk_out[3] Internal Clock Output of the Chip
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# 3.1 BHE X (continued)
QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function
0 - - -
1 - SPI0_SS SPI1 0 Slave Select
2 - - -
3 - 12S_BCLK 128 Bit Clock
4 - pdm_clk PDM Clock Line
5 - 12C_SCL_0 12C 0 Serial Clock
6 - 12C_SCL_1 12C 1 Serial Clock
7 - UART_SIG8 -
8 - - -
9 - - -
10 - USB_DP/ADC_CH10 USB_DP/ADC Channel 10
1 3 5 DI/DO PAD_GPIO_32 11 - SWGPIO[32] Software GPIO 32
12 - - -
16 reg_pwm1_io_sel=0 PWMO0_CHOP PWMO Channel 0 Positive
reg_pwm1_io_sel=1 PWMO0_CHOP PWMO Channel 0 Positive
20 - SPI1_SS SPI 1 Slave Select
22 - - -
23 - DBI_TypeC_SDA Display Bus Interface Type C Serial
Data
24 - - -
25 - - -
26 - MO_JTAG_TMS MO JTAG Test Mode Select
27 - PEC_32 PEC_32
31 - chip_clk_out[0] Internal Clock Output of the Chip
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# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -
1 - SPI0_SCLK SPI 0 Serial Clock
2 - - -
3 - 12S_FS 12S Frame Sync
4 - pdm_in PDM Data Line
5 - 12C_SDA_0 12C 0 Serial Data
6 - 12C_SDA_1 12C 1 Serial Data
7 - UART_SIG9 -
8 - - -
9 - - -
10 - USB_DM/ADC_CH11 USB_DM/ADC Channel 11

2 4 6 DI/DO PAD_GPIO_33 11 - SWGPIO[33] Software GPIO 33
12 - - -
; reg_pwm1_io_sel=0 PWMO_CH1P PWMO Channel 1 Positive

¢ reg_pwm1_io_sel=1 PWMO0O_CHON PWMO Channel 0 Negative

20 - SPI1_SCLK SPI 1 Serial Clock
22 - - -
23 - DBI_TypeC_DCn Display Bus Interface Type C Data

/Command Control

24 - - -
25 - - -

26 - MO_JTAG_TCK MO JTAG Test Clock
27 - PEC_33 PEC_33

31 - chip_clk_out[1] Internal Clock Output of the Chip
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# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function
0 - - -
1 - SPI0_MISO SPI 0 Master Input, Slave Output
2 - - -
3 - 12S_DI/I2S_RCLK_O 12S Data Input/I2S Receive Clock
Output

4 - - -
5 - 12C_SCL_0 12C 0 Serial Clock
6 - 12C_SCL_1 12C 1 Serial Clock
7 - UART_SIG10 -
8 - - -
9 - - -

3 5 7 DIIDO PAD_GPIO_34 10 - - -
1" - SWGPIO[34] Software GPIO 34
12 - - -
16 reg_pwm1_io_sel=0 PWMO0_CH2P PWMO Channel 2 Positive

reg_pwm1_io_sel=1 PWMO_CH1P PWMO Channel 1 Positive
20 - SPI1_MISO SPI 1 Master Input, Slave Output
22 - - -
23 - DBI_TypeC_SCL Display Bus Interface Type C Serial
Clock

24 - - -
25 - - -
26 - MO_JTAG_TDO MO JTAG Test Data Out
27 - PEC_34 PEC_34

31 - chip_clk_out[2] Internal Clock Output of the Chip
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# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function
0 - - -
1 - SPI0_MOSI SPI 0 Master Output, Slave Input
2 - - -
3 - 12S_DO/I2S_RCLK_- 12S Data Output/I2S Receive Clock
o Output

4 - - -
5 - 12C_SDA 0 12C 0 Serial Data
6 - 12C_SDA_1 12C 1 Serial Data
7 - UART_SIG11 -
8 - - -
9 - - -

4 6 8 DIIDO PAD_GPIO_35 10 - - -
1" - SWGPIO[35] Software GPIO 35
12 - - -
16 reg_pwm1_io_sel=0 PWMO0_CH3P PWMO Channel 3 Positive

reg_pwm1_io_sel=1 PWMO_CH1N PWMO Channel 1 Negative
20 - SPI1_MOSI SPI 1 Master Output, Slave Input
22 - - -
23 - DBI_TypeC_CSn Display Bus Interface Type C Chip
Select

24 - - -
25 - - -
26 - MO_JTAG_TDI MO JTAG Test Data Input
27 - PEC_35 PEC_35

31 - chip_clk_out[3] Internal Clock Output of the Chip
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# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -
1 - SPI0_SS SPI1 0 Slave Select
2 - - -
3 - 12S_BCLK 128 Bit Clock
4 - - -
5 - 12C_SCL_0 12C 0 Serial Clock
6 - 12C_SCL_1 12C 1 Serial Clock
7 - UART_SIGO -
8 - - -
9 - - -
10 - - -

5 7 9 DI/DO PAD_GPIO_36 11 - SWGPIO[36] Software GPIO 36
12 - - -
; reg_pwm1_io_sel=0 PWMO0_CHOP PWMO Channel 0 Positive

¢ reg_pwm1_io_sel=1 PWMO0_CH2P PWMO Channel 2 Positive

20 - SPI1_SS SPI 1 Slave Select
22 - DBI_TypeB_DCn Display Bus Interface Type B Data

/Command Control

23 - - -
24 - - -
25 - - -
26 - MO_JTAG_TMS MO JTAG Test Mode Select
27 - PEC_36 PEC_36
31 - chip_clk_out[0] Internal Clock Output of the Chip
6 8 10 Power,Input VDDCORE - - - -
7 9 " Power,Input VDDSYS - - - -
8 10 12 Power,Input VDD33PA - - - -
9 " 13 Analog ANT - - - -
10 12 14 Power,Input VDDRF - - - -
1 13 15 Power,Input VDD33BAT - - - -
12 14 16 Analog CHIP_EN - - - -
15 17 19 Clock X0 - - - -

16 18 20 Clock Xl - - - -
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& 3.1: B 3L (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function
0 - - -
1 - SPI0_SS SPI1 0 Slave Select
2 - - -
3 - 12S_BCLK 128 Bit Clock
4 - - -
5 - 12C_SCL_0 12C 0 Serial Clock
6 - 12C_SCL_1 12C 1 Serial Clock
7 - UART_SIGO -
8 - - -
9 - - -
10 - ADC_CHO ADC Channel 0
- - 17 DI/DO PAD_GPIO_0 1 - SWGPIO[0] Software GPIO 0
12 - - -
16 reg_pwm1_io_sel=0 PWMO0_CHOP PWMO Channel 0 Positive
reg_pwm1_io_sel=1 PWMO0_CHOP PWMO Channel 0 Positive
20 - SPI1_SS SPI 1 Slave Select
22 - DBI_TypeB_CSn Display Bus Interface Type B Chip
Select
23 - DBI_TypeC_SDA Display Bus Interface Type C Serial
Data
24 - - -
25 - - -
26 - MO_JTAG_TMS MO JTAG Test Mode Select
27 - PEC_0 PEC_0
31 - chip_clk_out[0] Internal Clock Output of the Chip
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# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -
1 - SPI0_SCLK SPI1 0 Serial Clock
2 - - -
3 - 12S_FS 12S Frame Sync
4 - - -
5 - 12C_SDA_0 12C 0 Serial Data
6 - 12C_SDA_1 12C 1 Serial Data
7 - UART_SIG1 -
8 - - -
9 - - -
10 - ADC_CH1 ADC Channel 1

- - 18 DI/DO PAD_GPIO_1 1 - SWGPIO[1] Software GPIO 1
12 - - -
; reg_pwm1_io_sel=0 PWMO_CH1P PWMO Channel 1 Positive

¢ reg_pwm1_io_sel=1 PWMO0O_CHON PWMO Channel 0 Negative
20 - SPI1_SCLK SPI 1 Serial Clock
22 - DBI_TypeB_RDn Display Bus Interface Type B Read
Control
23 - DBI_TypeC_DCn Display Bus Interface Type C Data
/Command Control

24 - - -
25 - - -
26 - MO_JTAG_TCK MO JTAG Test Clock
27 - PEC_1 PEC_1

31 - chip_clk_out[1] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
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# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -

1 - SPI0_MISO SPI 0 Master Input, Slave Output

2 - - -

3 - 12S_DI/I2S_RCLK_O 12S Data Input/I2S Receive Clock
Output

4 - - -

5 - 12C_SCL_0 12C 0 Serial Clock

6 - 12C_SCL_1 12C 1 Serial Clock

7 - UART_SIG2 -

8 - - -

9 - - -

- 15 21 DI/DO PAD_GPIO_2 10 - ADC_CH2 ADC Channel 2

1 - SWGPIO[2] Software GPIO 2

12 - - -

16 reg_pwm1_io_sel=0 PWMO0_CH2P PWMO Channel 2 Positive

reg_pwm1_io_sel=1 PWMO_CH1P PWMO Channel 1 Positive

20 - SPI1_MISO SPI 1 Master Input, Slave Output

22 - DBI_TypeB_WRn Display Bus Interface Type B Write
Control

23 - DBI_TypeC_SCL Display Bus Interface Type C Serial
Clock

24 - - -

25 - - -

26 - MO_JTAG_TDO MO JTAG Test Data Out

27 - PEC_2 PEC_2

31 - chip_clk_out[2] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -

1 - SPI0_MOSI SPI 0 Master Output, Slave Input

2 - - -

3 - 12S_DO/I2S_RCLK_- 12S Data Output/I2S Receive Clock
o Output

4 - - -

5 - 12C_SDA 0 12C 0 Serial Data

6 - 12C_SDA_1 12C 1 Serial Data

7 - UART_SIG3 -

8 - - -

9 - - -

. 16 2 DIDO PAD GPIO.3 10 - ADC_CH3 ADC Channel 3

1 - SWGPIO[3] Software GPIO 3

12 - - -

16 reg_pwm1_io_sel=0 PWMO0_CH3P PWMO Channel 3 Positive

reg_pwm1_io_sel=1 PWMO_CH1N PWMO Channel 1 Negative
20 - SPI1_MOSI SPI 1 Master Output, Slave Input
22 - DBI_TypeB_DCn Display Bus Interface Type B Data
/Command Control
23 - DBI_TypeC_CSn Display Bus Interface Type C Chip
Select

24 - - -

25 - - -

26 - MO_JTAG_TDI MO JTAG Test Data Input

27 - PEC_3 PEC_3

31 - chip_clk_out[3] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 0.9.4 Public Release  Mar 20, 2025
# 3.1 BHE X (continued)
QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function
0 - - -
1 - SPI0_SS SPI1 0 Slave Select
2 - - -
3 - 12S_BCLK 128 Bit Clock
4 - - -
5 - 12C_SCL_0 12C 0 Serial Clock
6 - 12C_SCL_1 12C 1 Serial Clock
7 - UART_SIG4 -
8 - - -
9 - - -
10 - ADC_CH4 ADC Channel 4
13 19 23 DI/DO PAD_GPIO_4 1 - SWGPIO[4] Software GPIO 4
12 - - -
16 reg_pwm1_io_sel=0 PWMO0_CHOP PWMO Channel 0 Positive
reg_pwm1_io_sel=1 PWMO0_CH2P PWMO Channel 2 Positive
20 - SPI1_SS SPI 1 Slave Select
22 - - -
23 - DBI_TypeC_SDA Display Bus Interface Type C Serial
Data
24 - - -
25 - - -
26 - MO_JTAG_TMS MO JTAG Test Mode Select
27 - PEC_4 PEC_4
31 - chip_clk_out[0] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -
1 - SPI0_SCLK SPI 0 Serial Clock
2 - - -
3 - 12S_FS 12S Frame Sync
4 - - -
5 - 12C_SDA_0 12C 0 Serial Data
6 - 12C_SDA_1 12C 1 Serial Data
7 - UART_SIG5 -
8 - - -
9 - - -
10 - ADC_CH5 ADC Channel 5

14 20 24 DI/DO PAD_GPIO_5 1 - SWGPIO[5] Software GPIO 5
12 - - -
; reg_pwm1_io_sel=0 PWMO_CH1P PWMO Channel 1 Positive

¢ reg_pwm1_io_sel=1 PWMO0_CH2N PWMO Channel 2 Negative
20 - SPI1_SCLK SPI 1 Serial Clock
22 - - -
23 - DBI_TypeC_DCn Display Bus Interface Type C Data
/Command Control

24 - - -
25 - - -
26 - MO_JTAG_TCK MO JTAG Test Clock
27 - PEC_5 PEC_5

31 - chip_clk_out[1] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - SDH_DAT2 SD Host Data 2

1 - SPI0_MISO SPI 0 Master Input, Slave Output

2 - SF2_Cs 3 NOR FALSH controller signal2 Chip
Select

3 - 12S_DI/I2S_RCLK_O 12S Data Input/I2S Receive Clock
Output

4 - - -

5 - 12C_SCL_0 12C 0 Serial Clock

6 - 12C_SCL_1 12C 1 Serial Clock

7 - UART_SIG6 -

8 - - -

17 21 25 DIIDO PAD_GPIO_6 . . .

10 - ADC_CH6 ADC Channel 6

1 - SWGPIO[6] Software GPIO 6

12 - SDIO_DAT2 SDIO_DAT2

16 reg_pwm1_io_sel=0 PWMO0_CH2P PWMO Channel 2 Positive

reg_pwm1_io_sel=1 PWMO0_CH3P PWMO Channel 3 Positive

20 - SPI1_MISO SPI 1 Master Input, Slave Output

22 - - -

23 - DBI_TypeC_SCL Display Bus Interface Type C Serial
Clock

24 - DISP_QSPI_SCL Display Quad SPI Serial Clock

25 - - -

26 - MO_JTAG_TDO MO JTAG Test Data Out

27 - PEC_6 PEC_6

31 - chip_clk_out[2] Internal Clock Output of the Chip



Bouffalo Lab 42

Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - SDH_DAT3 SD Host Data 3

1 - SPI0_MOSI SPI 0 Master Output, Slave Input

2 - SF2_D1 NOR FALSH controller signal2 Data 1

3 - 12S_DO/I2S_RCLK_- 12S Data Output/I2S Receive Clock
o Output

4 - - -

5 - 12C_SDA 0 12C 0 Serial Data

6 - 12C_SDA_1 12C 1 Serial Data

7 - UART_SIG7 -

8 - - -

9 - - -

18 22 26 DIIDO PAD_GPIO_7 10 - ADC_CH7 ADC Channel 7

1 - SWGPIO[7] Software GPIO 7

12 - SDIO_DAT3 SDIO_DAT3

16 reg_pwm1_io_sel=0 PWMO0_CH3P PWMO Channel 3 Positive

reg_pwm1_io_sel=1 PWMO0_CH3N PWMO Channel 3 Negative

20 - SPI1_MOSI SPI 1 Master Output, Slave Input

22 - - -

23 - DBI_TypeC_CSn Display Bus Interface Type C Chip

Select

24 - DISP_QSPI_CSn Display Quad SPI Chip Select

25 - - -

26 - MO_JTAG_TDI MO0 JTAG Test Data Input

27 - PEC_7 PEC_7

31 - chip_clk_out[3] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function
0 - SDH_CMD SD Host Command
1 - SPI0_SS SPI1 0 Slave Select
2 - SF2_D2 NOR FALSH controller signal2 Data 2
3 - 12S_BCLK 128 Bit Clock
4 - - -
5 - 12C_SCL_0 12C 0 Serial Clock
6 - 12C_SCL_1 12C 1 Serial Clock
7 - UART_SIG8 -
8 - - -
9 - - -
10 - - -
19 23 27 DI/DO PAD_GPIO_8 1 - SWGPIO[8] Software GPIO 8
12 - SDIO_CMD SDIO_CMD
; reg_pwm1_io_sel=0 PWMO0_CHOP PWMO Channel 0 Positive
¢ reg_pwm1_io_sel=1 PWMO0_CHOP PWMO Channel 0 Positive
20 - SPI1_SS SPI 1 Slave Select
22 - - -
23 - DBI_TypeC_SDA Display Bus Interface Type C Serial
Data
24 - DISP_QSPI_SDA0 Display Quad SPI Serial Data 0
25 - - -
26 - MO_JTAG_TMS MO JTAG Test Mode Select
27 - PEC_8 PEC_8

31 - chip_clk_out[0] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - SDH_CLK SD Host Clock
1 - SPI0_SCLK SPI 0 Serial Clock
2 - SF2_D0 NOR FALSH controller signal2 Data 0
3 - 12S_FS 12S Frame Sync
4 - - -
5 - 12C_SDA_0 12C 0 Serial Data
6 - 12C_SDA_1 12C 1 Serial Data
7 - UART_SIG9 -
8 - - -
9 - - -
10 - - -

20 24 28 DI/DO PAD_GPIO_9 1 - SWGPIO[9] Software GPIO 9
12 - SDIO_CLK SDIO_CLK
; reg_pwm1_io_sel=0 PWMO_CH1P PWMO Channel 1 Positive

¢ reg_pwm1_io_sel=1 PWMO0O_CHON PWMO Channel 0 Negative

20 - SPI1_SCLK SPI 1 Serial Clock
22 - - -
23 - DBI_TypeC_DCn Display Bus Interface Type C Data

/Command Control

24 - DISP_QSPI_SDA1 Display Quad SPI Serial Data 1
25 - - -

26 - MO_JTAG_TCK MO JTAG Test Clock

27 - PEC_9 PEC_9

31 - chip_clk_out[1] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function
0 - SDH_DATO SD Host Data 0
1 - SPI0_MISO SPI 0 Master Input, Slave Output
2 - SF2_CLK NOR FALSH controller signal2 Clock
3 - 12S_DI/I2S_RCLK_O 12S Data Input/I2S Receive Clock
Output

4 - - -
5 - 12C_SCL_0 12C 0 Serial Clock
6 - 12C_SCL_1 12C 1 Serial Clock
7 - UART_SIG10 -
8 - - -
9 - - -

21 25 29 DI/DO PAD_GPIO_10 10 - - -
1" - SWGPIO[10] Software GPIO 10
12 - SDIO_DATO SDIO_DATO
16 reg_pwm1_io_sel=0 PWMO0_CH2P PWMO Channel 2 Positive

reg_pwm1_io_sel=1 PWMO_CH1P PWMO Channel 1 Positive
20 - SPI1_MISO SPI 1 Master Input, Slave Output
22 - - -
23 - DBI_TypeC_SCL Display Bus Interface Type C Serial
Clock

24 - DISP_QSPI_SDA2 Display Quad SPI Serial Data 2
25 - - -
26 - MO_JTAG_TDO MO0 JTAG Test Data Out
27 - PEC_10 PEC_10

31 - chip_clk_out[2] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 0.9.4 Public Release  Mar 20, 2025
& 3.1: B 3L (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description

Domain Function
0 - SDH_DAT1 SD Host Data 1
1 - SPI0_MOSI SPI 0 Master Output, Slave Input
2 - SF2_D3 NOR FALSH controller signal2 Data 3
3 - 12S_DO/I2S_RCLK_- 12S Data Output/I2S Receive Clock
o Output

4 - - -
5 - 12C_SDA 0 12C 0 Serial Data
6 - 12C_SDA_1 12C 1 Serial Data
7 - UART_SIG11 -
8 - - -
9 - - -

22 26 30 DI/DO PAD_GPIO_11 10 - - -
1" - SWGPIO[11] Software GPIO 11
12 - SDIO_DAT1 SDIO_DAT1

reg_pwm1_io_sel=0 PWMO0_CH3P PWMO Channel 3 Positive
" reg_pwm1_io_sel=1 PWMO_CH1N PWMO Channel 1 Negative
20 - SPI1_MOSI SPI 1 Master Output, Slave Input
22 - - -
23 - DBI_TypeC_CSn Display Bus Interface Type C Chip
Select

24 - DISP_QSPI_SDA3 Display Quad SPI Serial Data 3
25 - - -
26 - MO_JTAG_TDI MO0 JTAG Test Data Input
27 - PEC_11 PEC_11
31 - chip_clk_out[3] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -
1 - SPI0_SS SPI1 0 Slave Select
2 - - -
3 - 12S_BCLK 12S Bit Clock
4 - - -
5 - 12C_SCL_0 12C 0 Serial Clock
6 - 12C_SCL_1 12C 1 Serial Clock
7 - UART_SIGO -
8 - RMII_MDIO RMIl Management Data Input/Output
9 - CAM_DATO Camera Data 0
10 - ADC_CH8 ADC Channel 8

23 27 31 DI/DO PAD_GPIO_12 11 - SWGPIO[12] Software GPIO 12
12 - - -
; reg_pwm1_io_sel=0 PWMO0_CHOP PWMO Channel 0 Positive

¢ reg_pwm1_io_sel=1 PWMO0_CH2P PWMO Channel 2 Positive
20 - SPI1_SS SPI 1 Slave Select
22 - DBI_TypeB_DBO Display Bus Interface Type B Data Bit
0
23 - DBI_TypeC_SDA Display Bus Interface Type C Serial
Data

24 - DISP_QSPI_SCL Display Quad SPI Serial Clock
25 - AUPWM_P AUPWM_P
26 - MO_JTAG_TMS MO JTAG Test Mode Select
27 - PEC_12 PEC_12

31 - chip_clk_out[0] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -
1 - SPI0_SCLK SPI1 0 Serial Clock
2 - - -
3 - 12S_FS 12S Frame Sync
4 - - -
5 - 12C_SDA_0 12C 0 Serial Data
6 - 12C_SDA_1 12C 1 Serial Data
7 - UART_SIG1 -
8 - RMII_MDC RMII Management Data Clock
9 - CAM_DAT1 Camera Data 1
10 - ADC_CH9 ADC Channel 9

24 28 32 DI/DO PAD_GPIO_13 = 11 - SWGPIO[13] Software GPIO 13
12 - - -
; reg_pwm1_io_sel=0 PWMO_CH1P PWMO Channel 1 Positive

¢ reg_pwm1_io_sel=1 PWMO0_CH2N PWMO Channel 2 Negative
20 - SPI1_SCLK SPI 1 Serial Clock
22 - DBI_TypeB_DB1 Display Bus Interface Type B Data Bit
1

23 - DBI_TypeC_DCn Display Bus Interface Type C Data

/Command Control

24 - DISP_QSPI_CSn Display Quad SPI Chip Select
25 - AUPWM_N AUPWM_N

26 - MO_JTAG_TCK MO0 JTAG Test Clock

27 - PEC_13 PEC_13

31 - chip_clk_out[1] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -

1 - SPI0_MISO SPI 0 Master Input, Slave Output

2 - - -

3 - 12S_DI/I2S_RCLK_O 12S Data Input/I2S Receive Clock
Output

4 - pdm_clk PDM Clock Line

5 - 12C_SCL_0 12C 0 Serial Clock

6 - 12C_SCL_1 12C 1 Serial Clock

7 - UART_SIG2 -

8 - RMII_TX_EN RMII Transmit Enable

9 - CAM_DAT2 Camera Data 2

- 29 33 DI/DO PAD_GPIO_14 10 - - -

1" - SWGPIO[14] Software GPIO 14

12 - - -

16 reg_pwm1_io_sel=0 PWMO0_CH2P PWMO Channel 2 Positive

reg_pwm1_io_sel=1 PWMO0_CH3P PWMO Channel 3 Positive

20 - SPI1_MISO SPI 1 Master Input, Slave Output

22 - DBI_TypeB_DB2 Display Bus Interface Type B Data Bit
2

23 - DBI_TypeC_SCL Display Bus Interface Type C Serial
Clock

24 - DISP_QSPI_SDAO Display Quad SPI Serial Data 0

25 - - -

26 - MO_JTAG_TDO MO JTAG Test Data Out

27 - PEC_14 PEC_14

31 - chip_clk_out[2] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function
0 - - -
1 - SPI0_MOSI SPI 0 Master Output, Slave Input
2 - - -
3 - 12S_DO/I2S_RCLK_- 12S Data Output/I2S Receive Clock
o Output

4 - pdm_in PDM Data Line
5 - 12C_SDA 0 12C 0 Serial Data
6 - 12C_SDA_1 12C 1 Serial Data
7 - UART_SIG3 -
8 - RMII_TXD[1] RMII Transmit Data[1]
9 - CAM_DAT3 Camera Data 3

- 30 34 DI/DO PAD_GPIO_15 10 - - -
1" - SWGPIO[15] Software GPIO 15
12 - - -
16 reg_pwm1_io_sel=0 PWMO0_CH3P PWMO Channel 3 Positive

reg_pwm1_io_sel=1 PWMO0_CH3N PWMO Channel 3 Negative
20 - SPI1_MOSI SPI 1 Master Output, Slave Input
22 - DBI_TypeB_DB3 Display Bus Interface Type B Data Bit
3
23 - DBI_TypeC_CSn Display Bus Interface Type C Chip
Select

24 - DISP_QSPI_SDA1 Display Quad SPI Serial Data 1
25 - - -
26 - MO_JTAG_TDI MO JTAG Test Data Input
27 - PEC_15 PEC_15

31 - chip_clk_out[3] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -
1 - SPI0_SS SPI 0 Slave Select
2 - - -
3 - 12S_BCLK 12S Bit Clock
4 - - -
5 - 12C_SCL_0 12C 0 Serial Clock
6 - 12C_SCL_1 12C 1 Serial Clock
7 - UART_SIG4 -
8 - RMII_TXD[0] RMII Transmit Data[0]
9 - CAM_DAT4 Camera Data 4
10 - - -

- - 35 DI/DO PAD_GPIO_16 1 - SWGPIO[16] Software GPIO 16
12 - - -
; reg_pwm1_io_sel=0 PWMO0_CHOP PWMO Channel 0 Positive

¢ reg_pwm1_io_sel=1 PWMO0_CHOP PWMO Channel 0 Positive
20 - SPI1_SS SPI 1 Slave Select
22 - DBI_TypeB_DB4 Display Bus Interface Type B Data Bit
4
23 - DBI_TypeC_SDA Display Bus Interface Type C Serial
Data

24 - DISP_QSPI_SDA2 Display Quad SPI Serial Data 2
25 - - -
26 - MO_JTAG_TMS MO JTAG Test Mode Select
27 - PEC_16 PEC_16

31 - chip_clk_out[0] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -
1 - SPI0_SCLK SPI 0 Serial Clock
2 - - -
3 - 12S_FS 12S Frame Sync
4 - - -
5 - 12C_SDA_0 12C 0 Serial Data
6 - 12C_SDA_1 12C 1 Serial Data
7 - UART_SIG5 -
8 - RMII_REF_CLK RMII Reference Clock
9 - CAM_DAT5 Camera Data 5
10 - - -

- - 36 DI/DO PAD_GPIO_17 = 11 - SWGPIO[17] Software GPIO 17
12 - - -
; reg_pwm1_io_sel=0 PWMO_CH1P PWMO Channel 1 Positive

¢ reg_pwm1_io_sel=1 PWMO0O_CHON PWMO Channel 0 Negative
20 - SPI1_SCLK SPI 1 Serial Clock
22 - DBI_TypeB_DB5 Display Bus Interface Type B Data Bit
5

23 - DBI_TypeC_DCn Display Bus Interface Type C Data

/Command Control

24 - DISP_QSPI_SDA3 Display Quad SPI Serial Data 3
25 - - -

26 - MO_JTAG_TCK MO0 JTAG Test Clock

27 - PEC_17 PEC_17

31 - chip_clk_out[1] Internal Clock Output of the Chip

25 31 37 Power,Input VDD33I0 - - - -

26 32 38 Power,Input VDD18I0 - - - -
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -

1 - SPI0_MISO SPI 0 Master Input, Slave Output

2 - - -

3 - 12S_DI/I2S_RCLK_O 12S Data Input/I2S Receive Clock
Output

4 - - -

5 - 12C_SCL_0 12C 0 Serial Clock

6 - 12C_SCL_1 12C 1 Serial Clock

7 - UART_SIG6 -

8 - RMII_RXD[1] RMII Receive Data[1]

9 - CAM_DAT6 Camera Data 6

27 33 39 Power,Input PAD_GPIO_18 10 - - -

1" - SWGPIO[18] Software GPIO 18

12 - - -

16 reg_pwm1_io_sel=0 PWMO0_CH2P PWMO Channel 2 Positive

reg_pwm1_io_sel=1 PWMO_CH1P PWMO Channel 1 Positive

20 - SPI1_MISO SPI 1 Master Input, Slave Output

22 - DBI_TypeB_DB6 Display Bus Interface Type B Data Bit
6

23 - DBI_TypeC_SCL Display Bus Interface Type C Serial
Clock

24 - DISP_QSPI_SCL Display Quad SPI Serial Clock

25 - AUPWM_P AUPWM_P

26 - MO_JTAG_TDO MO JTAG Test Data Out

27 - PEC_18 PEC_18

31 - chip_clk_out[2] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 0.9.4 Public Release  Mar 20, 2025
# 3.1 BHE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description

Domain Function
0 - - -
1 - SPI0_MOSI SPI 0 Master Output, Slave Input
2 - - -
3 - 12S_DO/I2S_RCLK_- 12S Data Output/I2S Receive Clock
o Output

4 - - -
5 - 12C_SDA 0 12C 0 Serial Data
6 - 12C_SDA_1 12C 1 Serial Data
7 - UART_SIG7 -
8 - RMII_RXD[0] RMII Receive Data[0]
9 - CAM_DAT7 Camera Data 7

28 34 40 Power,Input PAD_GPIO_19 10 - - -
1" - SWGPIO[19] Software GPIO 19
12 - - -
16 reg_pwm1_io_sel=0 PWMO0_CH3P PWMO Channel 3 Positive

reg_pwm1_io_sel=1 PWMO_CH1N PWMO Channel 1 Negative
20 - SPI1_MOSI SPI 1 Master Output, Slave Input
22 - DBI_TypeB_DB7 Display Bus Interface Type B Data Bit
7
23 - DBI_TypeC_CSn Display Bus Interface Type C Chip
Select

24 - DISP_QSPI_CSn Display Quad SPI Chip Select
25 - AUPWM_N AUPWM_N
26 - MO_JTAG_TDI MO JTAG Test Data Input
27 - PEC_19 PEC_19
31 - chip_clk_out[3] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -
1 - SPI0_SS SPI1 0 Slave Select
2 - - -
3 - 12S_BCLK 128 Bit Clock
4 - pdm_clk PDM Clock Line
5 - 12C_SCL_0 12C 0 Serial Clock
6 - 12C_SCL_1 12C 1 Serial Clock
7 - UART_SIG8 -
8 - RMII_RX_DV RMII Receive Data Valid
9 - CAM_VSYNC Camera Vertical Sync
10 - - -

29 35 41 DI/DO PAD_GPIO_20 11 - SWGPIO[20] Software GPIO 20
12 - - -
; reg_pwm1_io_sel=0 PWMO0_CHOP PWMO Channel 0 Positive

¢ reg_pwm1_io_sel=1 PWMO0_CH2P PWMO Channel 2 Positive
20 - SPI1_SS SPI 1 Slave Select
22 - - -
23 - DBI_TypeC_SDA Display Bus Interface Type C Serial
Data

24 - DISP_QSPI_SDA0 Display Quad SPI Serial Data 0
25 - - -
26 - MO_JTAG_TMS MO JTAG Test Mode Select
27 - PEC_20 PEC_20

31 - chip_clk_out[0] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -
1 - SPI0_SCLK SPI 0 Serial Clock
2 - - -
3 - 12S_FS 12S Frame Sync
4 - pdm_in PDM Data Line
5 - 12C_SDA_0 12C 0 Serial Data
6 - 12C_SDA_1 12C 1 Serial Data
7 - UART_SIG9 -
8 - - -
9 - CAM_CLK Camera Clock
10 - - -

30 36 42 DI/DO PAD_GPIO_21 14 - SWGPIO[21] Software GPIO 21
12 - - -
; reg_pwm1_io_sel=0 PWMO_CH1P PWMO Channel 1 Positive

¢ reg_pwm1_io_sel=1 PWMO0_CH2N PWMO Channel 2 Negative

20 - SPI1_SCLK SPI 1 Serial Clock
22 - - -
23 - DBI_TypeC_DCn Display Bus Interface Type C Data

/Command Control

24 - DISP_QSPI_SDA1 Display Quad SPI Serial Data 1
25 - - -

26 - MO_JTAG_TCK MO JTAG Test Clock

27 - PEC_21 PEC_21

31 - chip_clk_out[1] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025

# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function
0 - - -
1 - SPIO_MISO SPI 0 Master Input, Slave Output
2 - - -
3 - 12S_DI/I2S_RCLK_O 12S Data Input/I2S Receive Clock
Output

4 - - -
5 - 12C_SCL_0 12C 0 Serial Clock
6 - 12C_SCL_1 12C 1 Serial Clock
7 - UART_SIG10 -
8 - - -
9 - CAM_HSYNC Camera Horizontal Sync

31 37 43 DI/DO PAD_GPIO_22 10 - - -
1" - SWGPIO[22] Software GPIO 22
12 - - -
16 reg_pwm1_io_sel=0 PWMO0_CH2P PWMO Channel 2 Positive

reg_pwm1_io_sel=1 PWMO0_CH3P PWMO Channel 3 Positive
20 - SPI1_MISO SPI 1 Master Input, Slave Output
22 - - -
23 - DBI_TypeC_SCL Display Bus Interface Type C Serial
Clock

24 - DISP_QSPI_SDA2 Display Quad SPI Serial Data 2
25 - - -
26 - MO_JTAG_TDO MO0 JTAG Test Data Out
27 - PEC_22 PEC_22

31 - chip_clk_out[2] Internal Clock Output of the Chip
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Title NO. Revision Classification Status Date
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# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function
0 - - -
1 - SPI0_MOSI SPI 0 Master Output, Slave Input
2 - - -
3 - 12S_DO/I2S_RCLK_- 12S Data Output/I2S Receive Clock
o Output

4 - - -
5 - 12C_SDA 0 12C 0 Serial Data
6 - 12C_SDA_1 12C 1 Serial Data
7 - UART_SIG11 -
8 - RMII_MDIO RMIl Management Data Input/Output
9 - CAM_VSYNC Camera Vertical Sync

32 38 44 DI/DO PAD_GPIO_23 10 - - -
1" - SWGPIO[23] Software GPIO 23
12 - - -
16 reg_pwm1_io_sel=0 PWMO0_CH3P PWMO Channel 3 Positive

reg_pwm1_io_sel=1 PWMO0_CH3N PWMO Channel 3 Negative
20 - SPI1_MOSI SPI 1 Master Output, Slave Input
22 - - -
23 - DBI_TypeC_CSn Display Bus Interface Type C Chip
Select

24 - DISP_QSPI_SDA3 Display Quad SPI Serial Data 3
25 - - -
26 - MO_JTAG_TDI MO0 JTAG Test Data Input
27 - PEC_23 PEC_23

31 - chip_clk_out[3] Internal Clock Output of the Chip
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# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -
1 - SPI0_SS SPI1 0 Slave Select
2 - SF3_D3 NOR FALSH controller signal3 Data 3
3 - 12S_BCLK 12S Bit Clock
4 - - -
5 - 12C_SCL_0 12C 0 Serial Clock
6 - 12C_SCL_1 12C 1 Serial Clock
7 - UART_SIGO -
8 - RMII_MDC RMII Management Data Clock
9 - CAM_DAT4 Camera Data 4
10 - - -

- 39 45 DI/DO PAD_GPIO_24 11 - SWGPIO[24] Software GPIO 24
12 - - -
; reg_pwm1_io_sel=0 PWMO0_CHOP PWMO Channel 0 Positive

¢ reg_pwm1_io_sel=1 PWMO0_CHOP PWMO Channel 0 Positive
20 - SPI1_SS SPI 1 Slave Select
22 - DBI_TypeB_DBO Display Bus Interface Type B Data Bit
0
23 - DBI_TypeC_SDA Display Bus Interface Type C Serial
Data

24 - DISP_QSPI_SCL Display Quad SPI Serial Clock
25 - AUPWM_P AUPWM_P
26 - MO_JTAG_TMS MO JTAG Test Mode Select
27 - PEC_24 PEC_24

31 - chip_clk_out[0] Internal Clock Output of the Chip
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# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -

1 - SPI0_SCLK SPI1 0 Serial Clock

2 - SF3_CLK NOR FALSH controller signal3 Clock

3 - 12S_FS 12S Frame Sync

4 - - -

5 - 12C_SDA_0 12C 0 Serial Data

6 - 12C_SDA_1 12C 1 Serial Data

7 - UART_SIG1 -

8 - RMII_TX_EN RMII Transmit Enable

9 - CAM_DAT5 Camera Data 5

10 - - -

- 40 46 DI/DO PAD_GPIO_25 11 - SWGPIO[25] Software GPIO 25
12 - - -
; reg_pwm1_io_sel=0 PWMO_CH1P PWMO Channel 1 Positive
¢ reg_pwm1_io_sel=1 PWMO0O_CHON PWMO Channel 0 Negative

20 - SPI1_SCLK SPI 1 Serial Clock

22 - DBI_TypeB_DB1 Display Bus Interface Type B Data Bit
1

23 - DBI_TypeC_DCn Display Bus Interface Type C Data
/Command Control

24 - DISP_QSPI_CSn Display Quad SPI Chip Select

25 - AUPWM_N AUPWM_N

26 - MO_JTAG_TCK MO0 JTAG Test Clock

27 - PEC_25 PEC_25

31 - chip_clk_out[1] Internal Clock Output of the Chip
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# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function

0 - - -

1 - SPI0_MISO SPI 0 Master Input, Slave Output

2 - SF3_D0 NOR FALSH controller signal3 Data 0

3 - 12S_DI/I2S_RCLK_O 12S Data Input/I2S Receive Clock
Output

4 - pdm_clk PDM Clock Line

5 - 12C_SCL_0 12C 0 Serial Clock

6 - 12C_SCL_1 12C 1 Serial Clock

7 - UART_SIG2 -

8 - RMII_TXD[1] RMII Transmit Data[1]

9 - CAM_DATO Camera Data 0

- - 47 DIIDO PAD_GPIO_26 10 - - -

1" - SWGPIO[26] Software GPIO 26

12 - - -

16 reg_pwm1_io_sel=0 PWMO0_CH2P PWMO Channel 2 Positive

reg_pwm1_io_sel=1 PWMO_CH1P PWMO Channel 1 Positive

20 - SPI1_MISO SPI 1 Master Input, Slave Output

22 - DBI_TypeB_DB2 Display Bus Interface Type B Data Bit
2

23 - DBI_TypeC_SCL Display Bus Interface Type C Serial
Clock

24 - DISP_QSPI_SDAO Display Quad SPI Serial Data 0

25 - - -

26 - MO_JTAG_TDO MO JTAG Test Data Out

27 - PEC_26 PEC_26

31 - chip_clk_out[2] Internal Clock Output of the Chip
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# 3.1 EE X (continued)

QFN32 QFN40 QFN48 Voltage Type Pin Name GPIO Signal Select PAD Main Description
Domain Function
0 - - -
1 - SPI0_MOSI SPI 0 Master Output, Slave Input
2 - SF3_D2 NOR FALSH controller signal3 Data 2
3 - 12S_DO/I2S_RCLK_- 12S Data Output/I2S Receive Clock
o Output

4 - pdm_in PDM Data Line
5 - 12C_SDA 0 12C 0 Serial Data
6 - 12C_SDA_1 12C 1 Serial Data
7 - UART_SIG3 -
8 - RMII_TXD[0] RMII Transmit Data[0]
9 - CAM_DAT1 Camera Data 1

- - 48 DI/DO PAD_GPIO_27 10 - - -
1" - SWGPIO[27] Software GPIO 27
12 - - -
16 reg_pwm1_io_sel=0 PWMO0_CH3P PWMO Channel 3 Positive

reg_pwm1_io_sel=1 PWMO_CH1N PWMO Channel 1 Negative
20 - SPI1_MOSI SPI 1 Master Output, Slave Input
22 - DBI_TypeB_DB3 Display Bus Interface Type B Data Bit
3
23 - DBI_TypeC_CSn Display Bus Interface Type C Chip
Select

24 - DISP_QSPI_SDA1 Display Quad SPI Serial Data 1
25 - - -
26 - MO_JTAG_TDI MO JTAG Test Data Input
27 - PEC_27 PEC_27
31 - chip_clk_out[3] Internal Clock Output of the Chip

1 UART SIGx(x=0-11) il T-#4% UART (=25, 1L UART_SIGO I UART_SIG1 Jfil, F# A UART_SIGO Al UART_SIG1 fit % % .
2 4y SPI IR, BRIAJy SPI_MISO, AT % #4844 1% ik 4l SPI_MOSI.
3 SF1 Ji Tt flash, SF2 il SF3 ASf 7).

# 3.2: UART Signal Mapping

UART Signal uart_sig_0_sel Mapping Signal
uart_sig_0_sel=0 UARTO_RTS
uart_sig_0_sel=1 UARTO_CTS
uart_sig_0_sel=2 UARTO_TXD
uart_sig_0_sel=3 UARTO_RXD
uart_sig_0_sel=4 UART1_RTS

UART_SIGO uart_sig_0_sel=5 UART1_CTS
uart_sig_0_sel=6 UART1_TXD
uart_sig_0_sel=7 UART1_RXD
uart_sig_0_sel=8 UART2_RTS
uart_sig_0_sel=9 UART2_CTS
uart_sig_0_sel=10 UART2_TXD

uart_sig_0_sel=11 UART2_RXD
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% 3.2: UART Signal Mapping(continued)

UART Signal uart_sig_0_sel Mapping Signal
uart_sig_1_sel=0 UARTO_RTS
uart_sig_1_sel=1 UARTO_CTS
uart_sig_1_sel=2 UARTO_TXD
uart_sig_1_sel=3 UARTO_RXD
uart_sig_1_sel=4 UART1_RTS

UART SIGH uart_sig_1_sel=5 UART1_CTS
uart_sig_1_sel=6 UART1_TXD
uart_sig_1_sel=7 UART1_RXD
uart_sig_1_sel=8 UART2_RTS
uart_sig_1_sel=9 UART2_CTS
uart_sig_1_sel=10 UART2_TXD

uart_sig_1_sel=11 UART2_RXD
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7 AR

71 A ERKHUEE

T A IR HORBUE A

EHIEFR =/IME BXE i
VDD33PA, VDD33BAT, VDD33I0 -0.3 3.63 \
ESD Protection (HBM) 2000 \%
Storage Temperature -45 135 °C

7.2 ATt
7.21 FH YRR

R 7.2: EUCRIREVEH

EMER &/ME S| RAE B
VDD33PA, VDD33BAT, VDD33I0 2.97 3.3 3.63 v

7.2.2 10 Hinfk

% 7.3: 10 B

e 7% GPIO & 44 &/ME BRAUE =AE =]
= iz
GPIO drive strength 0, source current =
GPIO 0-13, 94mA
GPIO18-36  GPIO drive strength 0, source current =
12.2mA
Output voltage
VOH high GPIO drive strength 0, source current = 0.9"vDDIO \
14.9mA

GPIO drive strength 0, source current
21.6mA
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* 7.3: 10 HRHE (continued)
R GPIO & & =/IME BRAUE BXE &
= i
GPIO drive strength 0, source current =
6.3mA
PIO 14-17
GPIO GPIO drive strength 0, source current =
12.6mA
GPIO drive strength 0, source current =
18.8mA
GPIO drive strength 0, source current =
25.1mA
GPIO drive strength 0, sink current = 9.3mA
GPIO 0-13, GPIO drive strength 0, sink current =
GPIO18-36  18.5mA
Output voltage GPIO drive strength 0, sink current =
VOL low 23.2mA 0.1*vDDIO \Y
GPIO drive strength 0, sink current =
32.4mA
GPIO drive strength 0, sink current = 5.8mA
GPIO drive strength 0, sink current =
GPIO 14-17 11.6mA
GPIO drive strength 0, sink current =
17.4mA
GPIO drive strength 0, sink current =
23.2mA
VIH Input voltage 2 \%
high
VIL  Input  voltage 0.8 \%

low

7.2.3 EHEBF

NFRORIER 1 LRSS, HE. EA47. Bootstrap 51 IR ZLH 2 AR N AIET 72K .
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90%
VDD_min IL—> to 4—! -
T
| |
VDD33 | :
VDDIO I | 0.7°vDD33
| |
| |
| l '
PU_CHIP |
|
> 11 -
Internal POR
| 1
I >t <«
I | |
I I I
VDDCORE | | |
| |
| |
| —>t3.1|<—
I > t32 <-—
Bootstrap : :
| |
| (|
%—»u -]
XTAL :
|
K 7.1 EHF
7.4 LR FFSEH
28 izl &=/IME (ms) HRE (ms) ERAME (ms)
to FLE L IR BTk 90% f9 b THf i) ! 0.1
t, P POR R IA] 2.5
t, POR Z& 1% £ VDDCORE #i ! i i) 2
ts 1 Boostrap 5|l %% VDDCORE # LRifIHERI A 0
tso Bootstrap 5| L& 4% HL - 1A ] 2
ty POR It E| XTAL 23R ] 3

1 VDD_min SRR IEH TAERIR /M
2 Bootstrap 3| J/& GPIO36.
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724 HAWF
VvDD33 VDD_min
VDDIO
\oo : | S Tvons,
- . 4 |
| I |
r’tRs#Jl |
|
: > {1 -
Internal POR |
|
|
|
|
VDDCORE |
|
Bootstrap
|
XTAL :
N |
Kl 7.2: AN T
x 7.5: GALI P S H
2 WiER =/IME BARYE BAE B
VRsT PU_CHIP i FiZE 4 & =ML 0 0.1*vDD33 0.3*vDD33 \%
trsT PU_CHIP it T VRST (¥ [a] 1 1 ms
tod KHL/5 VDDCORE F#{KE] O Fry [a] 1 1 ms
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7.2.5 R
% 7.6 AR
= =/IME Gl ] BAE Ly
T R -40 105 °C
Ta
G320 BRI -40 85 °C
Tj iR -40 125 °C
7.2.6 EAHTAEZAM
R 1.7 — R
= ik =IME BaRUE BAE L=<ljv}
FCPU CPU/TCM/Cache H%f 4% 320 MHz
FBUS RGN A 80 MHz
7.2.7 GPADC #1E
# 7.8: GPADC #itt
S B £ =/ME BaRU(E BAE Bafi;
VDDA VDD supply 3.3 3.6 \Y
T Working tempreture -40 125 °C
Current consumption PGA off (2M clock) 80
| MA
of ADC on VDD 18 PGA on(2M clock) 150
ADC input top clock
Fclk Clock from SOC 2 MHz
frequency
Fsample Sampling rate 0.05 2 MHz
Input conversion Differential mode 6.4
Vin voltage range V(vep)
ge rang Single-ended mode 0.02 3.2
‘ Total input channel Without PGA 10
Rin resistance /With PGA />1000 KQ
Tpu Power up time 2 uS
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% 7.8: GPADC ##f%: (continued)
7S 28 i =/IME BRAY(E BRAE Bl
12bit mode 1
14bit mode ' 16
Tconv Total conversion time 14bit mode 2 64 1/Fsample
16bit mode 3 128
16bit mode 4 256
1 res_sel=1
2 res_sel=2
3 res_sel=3
4 res_sel=4
& 7.9: ADC electrical characteristic
S ) B £ B/ME mRE RXE =2l
DNL Differential linearity error +/-1 LSB
INL Integral linearity error +/-1.5 LSB
Total Dc measure Totalerror +/-10mV max
error
12bit mode(50KHz input) 10 9.7
ENOB Effective number of bits 14bit mode(2.5KHz input) 10.8 1.4 bit
16bit mode(1KHz input) 11.6 12.3
12bit mode(50KHz input) 62 60
Signal-to-noise-distortion
SNDR (PGA off) 14bit mode(2.5KHz input) 66.5 724 dB
16bit mode(1KHz input) 71.6 76.8
12bit mode(50KHz input) 62.5 65.6
Signal-to-noise-distortion
SNR (PGA off) 14bit mode(2.5KHz input) 68 71 dB
16bit mode(1KHz input) 72 77.8
12bit mode(50KHz input) 61 64
Signal-to-noise-distortion
SNDR (PGA gain=1) 14bit mode(2.5KHz input) 65.5 69.5 dB
16bit mode(1KHz input) 72 74
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8  SrfEA

8.1 mESEY (MSL)
SRS N: MSL3. HFAIEITH)E, 7£ <30°C/60%RH T, TELE 168 /N (7 K) WHEF L,
3 W) 75 B f5 4. HEE IR FE AT [A) 7] 2% IPC/JEDECJ-STD-033B01.

%% 8.1: Reference Conditions for Drying Mounted or Unmounted SMD Packages (User Bake: Floor life

begins counting at time = 0 after bake)

Bake @ 90°C Bake @ 40°C
Bake @ 125°C <5% RH <5% RH
Package
Body Level Exceeding Exceeding Exceeding Exceeding Exceeding Exceeding
Floor Life Floor Life Floor Life Floor Life Floor Life Floor Life
by >72 h by <72 h by >72 h by <72 h by >72 h by <72 h
2 5 hours 3 hours 17 hours 11 hours 8 days 5 days
2a 7 hours 5 hours 23 hours 13 hours 9 days 7 days
Thickness 3 9 hours 7 hours 33 hours 23 hours 13 days 9 days
<1.4 mm
4 11 hours 7 hours 37 hours 23 hours 15 days 9 days
5 12 hours 7 hours 41 hours 24 hours 17 days 10 days
5a 16 hours 10 hours 54 hours 24 hours 22 days 10 days

8.2 i (ESD)

o N (HBM): 2000V

o Y7 HEC (CDM): 500V
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8.3 [mIVi/EHHhZk (Reflow Profile)

l/ Supplier Ty 2T, \\'

<
User Tp =Te

Supplier tp

g™ |
Max. Ramp Up Rate = 3°Cis
Max. Ramp Down Rate = 6°Cls
@ ¥
|5 TL
=
+— Temax Preheat Area
o] +
|
[«+]
2
£ ¥
) < ‘[5 »
'—
25
f——————Time 25°C to Peak

Time =

I 8.1: Classification Profile (Not to scale)

% 8.2: Classification Reflow Profiles

Profile Feature Sn-Pb Eutectic Assembly Pb-Free Assembly
Preheat/Soak
Temperature Min (Tgmin) 1:8 02 ;gg 02
Temperature Max (T,

P (Tsmax) 60-120 seconds 60-120 seconds

Time (t) from (Tgminto Tsmax)

Ramp-up rate (T to T,) 3 °C/second max. 3 °C/second max.
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% 8.2: Classification Reflow Profiles(continued)

Profile Feature Sn-Pb Eutectic Assembly Pb-Free Assembly
Liquidous temperature (T, ) 183 °C 217 °C
Time (t_) maintained above T 60-150 seconds 60-150 seconds
Peak package body temperature (T) 240 °C+0/-5 °C 250 °C+0/-5 °C
Time (t,)* within 5 °C of the specified

e 10-30 seconds 20-40 seconds
classification temperature (T;)
Ramp-down rate (T,to T, ) 6 °C/second max 6 °C/second max
Time 25 °C to peak temperature 6 minutes max 8 minutes max

- Tolerance for peak profile temperature (Tp) is defined as a supplier minimum and a user maximum.

H{&1] 2% |PC/JEDEC J-STD-020E.



Bouffalo Lab

76
Title NO. Revision Classification Status Date
BL616CL Datasheet 1 094 Public Release  Mar 20, 2025
\)—L A)
9 Wt
Antenna 2G VDDIO
Bootstrap:
| GPIO36 | Boot Option (NM)
High Peripherals GPIO36
g Low QSPI Flash
%
|||—<>—| l—o 1
3.3V
ANT
I I VvDD18I0 CHIP_EN
3.3V T
L9 =
0—|| VDD33I10
| GPI06~11 K SDIO2.0 >
1>—|| VDD33PA
| GPIO32/USB_DP
0_| [ VDD33BAT GPIO33/USB_DM UsB2.0
o—” VDDRF
BL616CL ==
o—” VDDSYS
GPIO6~11/
1>—| li VDDCORE GPI024~29 QSPI Flash
GPI04/ GPIO5/
XI XO  XTAL32K_IN XTAL32K_OUT
- 40MHz 32.768KHz
(Required) (Optional)

Note:

O R

NM)  (NM

"I

1. The number of GPIO differs on different packages.

9.1: BL616CL ¥kt
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10 H3{5 5 QFN32
D _L—a-}(-a— ’@ c2
S [UUUUUUU U):%
N, LASER MARK T : C —
PIN 1 1.D. ™ H ;)‘ -C] ©
D) d
. D) R 1=
_L:) o -
o = D2 -
TS -
[ -
ANANANANANANANS
DETAIL A TOP VIEW b —)‘ n
o~ BOTTOM VIEW
/ N T i N
f ‘ o 2
\leofhnnnnnone < < ~
SIDE VIEW 1d]0.08] ! ]
DETAIL A
10.1: QFN32 345
# 10.1: QFN32 R~
_ MEBAT : =X
=)
=IME BaRYE =AE
A 0.80 0.85 0.90
A1 0.00 0.02 0.05
A2 0.60 0.65 0.70
A3 0.20REF
b 0.15 0.20 0.25
D 3.90 4.00 4.10
E 3.90 4.00 4.10

D2 2.80 2.90 3.00
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% 10.1: QFN32 R 1t B (continued)
- WEEA : 2K
=1
&/IME BRAUE BAE

E2 2.80 2.90 3.00

e 0.30 0.40 0.50

H 0.30REF

K 0.25REF

L 0.25 0.30 0.35

R 0.09 - -
c1 - 0.10 -
c2 - 0.10 -
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11 £3515 E QFN40
S [UUUUUUU0UT—
ﬁ n (:W
AN - ]
LASER MARK
PIN 1 1.D. - PIN 1 LD, -
) 4 =
N - L] S
- -
) -
D) D2 [
- -
— -
00 (L 0000
DETAIL A 0P VIEW eq L b
BOTTOM VIEW
~ ~
/
[ )
\ L= m;m—u—uw = - =
AN
--" Yoloog 48 =
SIDE_VIEW =
I N
DETAIL A
11.1: QFN40 3K
% 11.1: QFN40 R~ i B
_ MEEA - =X
=7
=IME HRE BXE
A 0.80 0.85 0.90
A1 0.00 0.02 0.05
A2 0.60 0.65 0.70
A3 0.20 REF
b 0.15 0.20 0.25
D 4.90 5.00 5.10
E 4.90 5.00 5.10
D2 3.60 3.70 3.80
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#* 11.1: QFN40 R~F 58 (continued)
- WEEA : 2K
=1
&/IME BRAUE BAE
E2 3.60 3.70 3.80
e 0.35 0.40 0.45
K 0.20 - -
L 0.35 0.40 0.45
R 0.075 - -
cl - 0.12 -
c2 - 0.12 -
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0.9.4

Status Date
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12 H3(5 5 QFN4S

i_\

. LASER MARK

PM1 LD

TOP VIEW

(=]

oOanononnnnnmn.eo

[}
)
g

SIDE VIEW

r
=
[=]
co

L—a- K =
i JUUUUUUUUTUUU
e N a
= ~WeS
- N Cl
=] =
-] = 3
=D o -
— —
- -
= D2 -
= ) -
= -
nAANNNANNNNQ
el s> [{][o0m]
BOTTOM VIEW
1_ 2
i | o
b o f

w5

A1
A3

D2
E2

12.1: QFN48 3K

# 12.1: QFN48 Ut Gl &5 fr: =KD

®IME
0.80

0

0.15
5.90
5.90
4.30
4.30

0.30

HEg
0.85

0.02

0.20
6.00
6.00
4.40
4.40

0.40

0.20REF

RAME
0.90

0.05

0.25
6.10
6.10
4.50
4.50
0.50
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# 12.1: QFN48 Tl (MIEHAL: =KD (continued)

s ®IME HAE RAE
H 0.35REF

K 0.30 0.40 0.50

L 0.30 0.40 0.50

R 0.075 - -
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13 WEEX

Temperature code: |/H/A
11 -40 ~85°C

H:-40 ~105°C

A:-40 ~125°C

™)
.

Pin1 Location

BL616C
YYWW: Data-code LXX F PX PN suffix:

L:  BL616C lite series

»2 ?jtssgs‘e‘/d [ — YYWWAC XX: Package Pin number

F: flash capacity=2"F bits

Lot number Lot N um be r P:  PSRAM capacity=2/P bits

X: suffix for different feature

13.1: BLB16CL & %frEE X
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» I .
14 iTEEE
»  Ordering P/N
—_ T: Temperature code I/H/A
I: -40 ~85°C
H:-40 ~105°C
A:-40 ~125°C
» X: suffix for special case
> F: flash capacity=2/F bits
P: pSRAM capacity=2"P bits
- XX: Package Pin number
ex: QFN48 is 48
# BL616CL: 1x1 Wi-Fi6/BLE combo lite
14.1: M54
A ST RS B B, BAREITT RS A5 B R SR AR HEVELE R ok A% .
R 141 R EREER
Package Reel size Quantity Quantity Reel Diameter Tape Tape Pitch =~ Moisture Package
Size(mm) per Master per Roll Width Sensitivity Type
Carton Level
QFN 4*4 13” 30000 6000 330mm 12mm 8mm MSL3
Tape reel

QFN 6*6 13” 15000 3000 330mm 16mm 12mm MSL3
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