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2.1 CPU

BL602/BL604 32-bit RISC CPU & HF 32 [ B H AN FPU (GF M HI0), =ZFKii/KLgk (IF, EXE, WB), &4
) 16 Al 32 frfe 44, A8 4 AMECETT g FEIT bRl JTAG iR 2si 11, A5 64 ANl 16 >k Bk sk
g, I TRER R EE . RS2 Sk 192MHz, T DLEDAS TR B A ok o1 e A e, 1E N4 s s X DA
SEHURTFE

WIFi/BLE HE % F1 N A2 $ 75 5.4~ 32-bit RISC CPU _[i&47, F SR SZE Ay S A (R T RE it B FHFE 7« CPU T:REZ 1.46
DMIPS / MHz; 3.1 CoreMark / MHz.

2.2 E1F
BL602/BL604 122 74 T CPU i [H| Sl AE 1% 23 IR RE o i B A7 vl UER D B3 AL BN TCM (B335 NAE) .

2.3 NF
BL602/BL604 fififas fidfi: H FEIER SRAM 17fifes, RELfifitss, —IREANFEDS, ARINAF (ATik),

2.4 DMA #=ihl 28

BL602/BL604 DMA (E#EAFfi#svin) f#=iilas RA N L R@E, HTEEIMEAF s 2 BB Lhm, DR
CPU /R 283% . DMA 5 =F R B EHZRA, WAABINAE, WAARISNE LA B N AF = FiE . DMA & #F LLI
(BERERRI) Thie, 1Z8ERH— RPNVEERIRTUE LT 2 /MeH, REMAESRIERA LLI /Nt B 30 5€ st
FEREZ R

DMA Z#¢f4h i fuFE UART, 12C, SPI, ADC #1 DAC.
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BL602/BL604 &4 5 ik vy o) S 4500 T

X210 BRIERE
NES CPU SDIO DMA hn# 5| 4 Wi O
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H#% Hudik KN Eiiipa

RETRAM | 0x40010000 4KB REREIRAAE (PRE RAMD

HBN 0x4000F000 4KB TR PE AR ) (PRARD

PDS 0x4000E000 4KB AR A ] (st Pl BRI

SDU 0x4000D000 4KB SDIO i
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IRR 0x4000A600 2568 AR S b

TIMER 0x4000A500 256B TN g4
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12C 0x4000A300 2568 12C il

SPI 0x4000A200 2568 SPI 3/ M Fx il

UART1 0x4000A100 2568 UART #

UARTO 0x4000A000 2568 UART #il

L1C 0x40009000 4KB GATHE

eFuse 0x40007000 4KB eFuse 17 f#a8%

TZ2 0x40006000 4KB AT DX B

TZ1 0x40005000 4KB AR X R B

SEC 0x40004000 4KB A

GPIP 0x40002000 4KB il [l DAC / ADC / ACOMP 4% [ i

MIX 0x40001000 4KB REE TR

GLB 0x40000000 4KB AR AT

RAM 0x22020000 64KB Fr EAERERS, W R AR RE A4 35, UAE T 042020000 Mk vyl s 4 IR
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ROM 0x21000000 128KB HEAr it &%
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2.6 fltf
BL602/BL604 . RTC B EPmafig . AhE b Wi, DLIA 2 D #E AR e AL 11 .
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2.10 FMx
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o o [a W o o

VDDIO_1  |1.8V/3.3V |GPIO0-6/GPI016-GPI022/Embedded flash
PAD_GPIO_O |\pp33 pcpcl3.3v GPI09-15

SW_DcDC |24

=

AVDD33 3.3V PAD_GPIO_7-8
2|PAD_GPIO_1 vDD33_DCDC | 23
3|PAD_GPIO_2 PAD_GPIO_14 | 22
4|PAD_GPIO_3 BLGOZC/E PAD_GPIO_12 | 21

QFN32

PAD_GPIO_4 PAD_GPIO_11 | 20
PAD_GPIO_5 XTAL_OUT |19
AVDD33_1 XTAL_IN 18
8 AVDD33_2 PAD_GPIO_8 | 417
>

> = 2

< 2 o| F| 2| = | &

> o I — w < I

> o 9 S w N o o

5 et = I N = O )

v 0o = |_ o » o

b= S Iy
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[N

(o]

10

40 39 38 37 36 35 34 33 32 31
o~ — o D [ee] ~ [(o}
o g |o|lo| ol oo 5|38
o o o o o o o O | ba)
(Dl l.")l (Dl l.")l (Dl l.")l (Dl g 8 ;|
21212/ 2/ 2| %8| g2|>|8]|a
[a W [a W [a W [a W [a W [a W [a W
VDDIO_1 1.8V/3.3V | GPIO0-6/GP1016-GPI022/Embedded flash
VDDIO—]' VDD33_DCDC| 3.3V GPI109-15 VDD33—DCDC
AVDD33 3.3V PAD_EXT_RST_N/PAD_GPIO_7-8
PAD_GPIO_0 PAD_GPIO_15
PAD_GPIO_1 PAD_GPIO_14
PAD_GPIO_2 PAD_GPIO_13
PAD_GPIO_3 BL604C/E PAD_GPIO_12
PAD_GPIO_4 QFN40 PAD_GPIO_11
PAD_GPIO_5 PAD_GPIO_10
PAD_GPIO_6 PAD_GPIO_9
AVDD33_1 XTAL_OUT
AVDD33_2 XTAL_IN
> o
> 3 z 3 2
< Z|2|=2|El=2|w S |5
> o o > 5 ﬁ ] > |m |m
18] 2| S22 |2
Wl | 2|2 || X | 3|0 |0
= | 5 ! U S
— =2
11 12 13 14 15 16 17 18 19 20

30

29

28

27
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25

24

23
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£ 3.1 Bz X

No Voltage Domain BL602 BL604 I/0 Type Pin Name Description
1 VDDIO_1 1 2 DI/DO PAD_GPIO_0 -
2 VDDIO_1 2 3 DI/DO PAD_GPIO_1 -
3 VDDIO_1 3 4 DI/DO PAD_GPIO_2 -
4 VDDIO_1 4 5 DI/DO PAD_GPIO_3 -
5 VDDIO_1 5 6 DI/DO PAD_GPIO_4 -
6 VDDIO_1 6 7 DI/DO PAD_GPIO_5 -
7 VDDIO_1 - 8 DI/DO PAD_GPIO_6 -
8 AVDD33 16 19 DI/DO PAD_GPIO_7 -
9 AVDD33 17 20 DI/DO PAD_GPIO_8 -
10 VDD33_DCDC - 23 DI/DO PAD_GPIO_9 -
1 VDD33_DCDC - 24 DI/DO PAD_GPIO_10 -
12 VDD33_DCDC 20 25 DI/DO PAD_GPIO_11 -
13 VDD33_DCDC 21 26 DI/DO PAD_GPIO_12 -
14 VDD33_DCDC - 27 DI/DO PAD_GPIO_13 -
15 VDD33_DCDC 22 28 DI/DO PAD_GPIO_14 -
16 VDD33_DCDC - 29 DI/DO PAD_GPIO_15 -
17 VDDIO_1 27 34 DI/DO PAD_GPIO_16 -
18 VDDIO_1 28 35 DI/DO PAD_GPIO_17 -
19 VDDIO_1 - 36 DI/DO PAD_GPIO_18 -
20 VDDIO_1 - 37 DI/DO PAD_GPIO_19 -
21 VDDIO_1 29 38 DI/DO PAD_GPIO_20 -
22 VDDIO_1 30 39 DI/DO PAD_GPIO_21 -
23 VDDIO_1 31 40 DI/DO PAD_GPIO_22 -
24 VDDIO_1 - - DI/DO PAD_GPIO_23 -
25 VDDIO_1 - - DI/DO PAD_GPIO_24 -
26 VDDIO_1 - - DI/DO PAD_GPIO_25 -
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No Voltage Domain BL602 BL604 I/0 Type Pin Name Description

27 VDDIO_1 - - DI/DO PAD_GPIO_26 -

28 VDDIO_1 - - DI/DO PAD_GPIO_27 -

29 VDDIO_1 - - DI/DO PAD_GPIO_28 -

30 AVDD33 12 14 Analog CHIP_EN Chip enable

31 AVDD33 - 18 DI PAD_EXT_RST_N External reset

32 AVDD33 13 15 Analog XTAL32K_IN Crystal oscillator 32.768kHz input
33 AVDD33 14 16 Analog XTAL32K_OUT Crystal oscillator 32.768kHz output
34 AVDD33 18 21 Analog XTAL_IN External crystal input, support 24/32/38.4/40MHz
35 AVDD33 19 22 Analog XTAL_OUT External crystal output, support 24/32/38.4/40MHz
36 VDD15 9 11 Analog ANT RF input and output (single pin)

37 - 32 1 Power VDDIO_1 Externally powered 3.3V or 1.8V
38 - 23 30 Power VDD33_DCDC DCDC

39 - 24 31 Power SW_DCDC DCDC

40 - 25 32 Power DCDC_OUT DCDC

41 - 7 9 Power AVDD33_1 Externally powered 3.3V

42 - 8 10 Power AVDD33_2 Externally powered 3.3V

43 - 15 17 Power AVDD33 Externally powered 3.3V

44 - 10 12 Power VDD15 Power 1.5V

45 - 11 13 Power AVDD18 Power 1.8V

46 - 26 33 Power VDDCORE Core power
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% 3.2: GPIO Muxed Pins

Pin Name Flash' SDIO SPI (Default UART4Default 12C Master PWM Analog External_PA JTAG (Default IR
/ISWAP=1) /ISWAP=1) /SWAP=1)
PAD_GPIO_0 SF2_D1 CLK MOSI /MISO SIGO /SIG4 SCL PWM_CHO - FEMO TMS/TCK -
PAD_GPIO_1 SF2_D2 CMD MISO /MOSI SIG1 /SIG5 SDA PWM_CH1 - FEM1 TDI/TDO -
PAD_GPIO_2 SF2_D3 DATO SS SIG2 /SIG6 SCL PWM_CH2 - FEM2 TCK/ITMS -
PAD_GPIO_3 - DAT1 SCLK SIG3 /SIG7 SDA PWM_CH3 - FEM3 TDO/TDI -
PAD_GPIO_4 - DAT2 MOSI /MISO SIG4 /SIGO SCL PWM_CH4 ADC_CH1 FEMO TMS/TCK -
PAD_GPIO_5 - DAT3 MISO /MOSI SIG5 /SIG1 SDA PWM_CHO ADC_CH4 FEM1 TDI/TDO -
PAD_GPIO_6 - - SS SIG6 /SIG2 SCL PWM_CH1 ADC_CH5 FEM2 TCK/ITMS -
PAD_GPIO_7 - - SCLK SIG7 /SIG3 SDA PWM_CH2 - FEM3 TDO/TDI -
PAD_GPIO_8 - - MOSI /MISO SIGO /SIG4 SCL PWM_CH3 - FEMO TMS/TCK -
PAD_GPIO_9 - - MISO /MOSI SIG1 /SIG5 SDA PWM_CH4 ADC_CH®6/7 FEM1 TDI/TDO -
PAD_GPIO_10 - - SS SIG2 /SIG6 SCL PWM_CHO MICBIAS FEM2 TCK/ITMS -
/ADC_CH8/9
PAD_GPIO_11 - - SCLK SIG3 /SIG7 SDA PWM_CH1 ADC_CH10 FEM3 TDO/TDI IRRX
/IRTX (ir_rx_gpio_sel=1)
PAD_GPIO_12 - - MOSI /MISO SIG4 /SIGO SCL PWM_CH2 ADC_CHO FEMO TMS/TCK IRRX
(ir_rx_gpio_sel=2)
PAD_GPIO_13 - - MISO /MOSI SIG5 /SIG1 SDA PWM_CH3 ADC_CH3 FEM1 TDI/TDO IRRX
/DAC_A (ir_rx_gpio_sel=3)
PAD_GPIO_14 - - SS SIG6 /SIG2 SCL PWM_CH4 ADC_CH2 FEM2 TCK/TMS -
/DAC_B
PAD_GPIO_15 - - SCLK SIG7 /SIG3 SDA PWM_CHO psw_irrcv_out FEM3 TDO/TDI -
/ADC_CH1M1
PAD_GPIO_16 - - MOSI /MISO SIGO /SIG4 SCL PWM_CH1 - FEMO TMS/TCK -
PAD_GPIO_17 SF1_D3 - MISO /MOSI SIG1 /SIG5 SDA PWM_CH2 - FEM1 TDI/TDO -
PAD_GPIO_18 SF1_D2 - SS SIG2 /SIG6 SCL PWM_CH3 - FEM2 TCK/ITMS -
PAD_GPIO_19 SF1_D1 - SCLK SIG3 /SIG7 SDA PWM_CH4 - FEM3 TDO/TDI -

o7 oetreg

b
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% 3.2: GPIO Muxed Pins

Pin Name Flash' SDIO SPI (Default UARTZDefault I12C Master PWM Analog External_PA JTAG (Default IR
/SWAP=1) /ISWAP=1) /SWAP=1)
PAD_GPIO_20 SF1_D0 - MOSI /MISO SIG4 /SIGO SCL PWM_CHO - FEMO TMS/TCK -
/SF2_D0
PAD_GPIO_21 SF1_CS - MISO /MOSI SIG5 /SIG1 SDA PWM_CH1 - FEM1 TDI/TDO -
/SF2_CS
PAD_GPIO_22 SF1_CLK - SS SIG6 /SIG2 SCL PWM_CH2 - FEM2 TCK/TMS -
/SF2_CLK
PAD_GPIO_23 SFO_CLK - - - - - - - - -
PAD_GPIO_24 SFO_CS - - - - - - - - -
PAD_GPIO_25 SF0_DO - - - - - - - - -
PAD_GPIO_26 SF0_D1 - - - - - - - - -
PAD_GPIO_27 SF0_D2 - - - - - - - - -
PAD_GPIO_28 SF0_D3 - - - - - - - - -
" Flash —3&4 3 41, H/NFgRe o4l BAE R4 E .

2 BN UART {2 5 MU R T IR .

=== 5% ¥09/20919
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% 3.3: UART {5 5 Wi & (Default)

UART Signal uart_sig_x_sel Mapping Signal
UART_SIGO uart_sig_0_sel=0 UARTO_RTS
UART_SIG1 uart_sig_1_sel=1 UARTO_CTS
UART_SIG2 uart_sig_2_sel=2 UARTO_TXD
UART_SIG3 uart_sig_3_sel=3 UARTO_RXD
UART_SIG4 uart_sig_4 sel=4 UART1_RTS
UART_SIG5 uart_sig_5_sel=5 UART1_CTS
UART_SIG6 uart_sig_6_sel=6 UART1_TXD
UART_SIG7 uart_sig_7_sel=7 UART1_RXD

7Ef#: UART_SIGO-UART_SIG7 #BAI it & 4 8 # Mapping Signal H (4T & —Fh. 540: UART_SIGO th 7] LLFC & Ny
UART_RXD, HEA&(E5 WS w60 RN,

% 3.4: UART 15 5% (Example)

UART Signal uart_sig_x_sel Mapping Signal
UART_SIGO uart_sig_0_sel=7 UART1_RXD
UART_SIG1 uart_sig_1_sel=6 UART1_TXD
UART_SIG2 uart_sig_2_sel=5 UART1_CTS
UART_SIG3 uart_sig_3_sel=4 UART1_RTS
UART_SIG4 uart_sig_4 sel=3 UARTO_RXD
UART_SIG5 uart_sig_5_sel=2 UARTO_TXD
UART_SIG6 uart_sig_6_sel=1 UARTO_CTS
UART_SIG7 uart_sig_7_sel=0 UARTO_RTS

BL602/604 %iiii T/l (Confidential)
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3.1 GPIO #II8IR7ES
4% 3.5 F1 3.6 70 HI%H T BL602 Al BL604 114+ GPIO 7£ b Hil (A FERBUE A s g MRIRIR B D 1947 A1

WIIEARES, B8 BOATIRE.

TN S A< 32 BT U S

% 3.5: BL602 GPIO #Jt& kA

Pin Name Default Function Input/Output/Hi-Z Pull up/down Logic Level
PAD_GPIO_O GPIO Input pull up High
PAD_GPIO_1 GPIO Input pull up High
PAD_GPIO_2 GPIO Input pull up High
PAD_GPIO_3 SDIO DATA1
PAD_GPIO_4 SDIO DATA2
PAD_GPIO_5 SDIO DATA3 High/Low’
PAD_GPIO_7 Programming UART RXD? High/Low
PAD_GPIO_8 Bootstrap Floating
PAD_GPIO_11 JTAG TDO High/Low
PAD_GPIO_12 JTAG TMS Floating
PAD_GPIO_14 JTAG TCK High/Low
PAD_GPIO_16 Programming UART TXD? Floating
PAD_GPIO_17 JTAG TDI Floating
PAD_GPIO_20 GPIO Input pull up High
PAD_GPIO_21 GPIO Input pull up High
PAD_GPIO_22 GPIO Input pull up High

1 "High/Low’ %7 L Id i H GPIO [RPIRAS 2 ik B 1] ) 4 46t
2 {f Bootstrap GPIO8 Ay Hi Fif, GPIO7 #1 GPIO16 L HLER NI AE ks UART.
% 3.6: BL604 GPIO ¥l#fikAs

Pin Name Default Function Input/Output/Hi-Z Pull up/down Logic Level
PAD_GPIO_O GPIO Input pull up High
PAD_GPIO_1 GPIO Input pull up High
PAD_GPIO_2 GPIO Input pull up High
PAD_GPIO_3 SDIO DATA1

BL602/604 %45 F# (Confidential) 22/ 44 @2021 Bouffalo Lab
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% 3.6: BL604 GPIO Wtk A

Pin Name Default Function Input/Output/Hi-Z Pull up/down Logic Level
PAD_GPIO_4 SDIO DATA2
PAD_GPIO_5 SDIO DATA3 High/Low '
PAD_GPIO_6 GPIO Input no pull Floating
PAD_GPIO 7 Programming UART RXD? High/Low
PAD GPIO_8 Bootstrap Floating
PAD_GPIO_9 GPIO Input no pull Floating
PAD_GPIO_10 GPIO Input no pull Floating
PAD_GPIO_11 JTAG TDO High/Low
PAD_GPIO_12 JTAG TMS Floating
PAD_GPIO_13 JTAG TDI Floating
PAD_GPIO_14 JTAG TCK High/Low
PAD_GPIO_15 GPIO Input no pull Floating
PAD_GPIO_16 Programming UART TXD 2 Floating
PAD_GPIO_17 GPIO Input no pull Floating
PAD_GPIO_18 GPIO Input no pull Floating
PAD_GPIO_19 GPIO Input no pull Floating
PAD_GPIO_20 GPIO Input pull up High
PAD_GPIO_21 GPIO Input pull up High
PAD_GPIO_22 GPIO Input pull up High

T’ High/Low’ %7 L BT FEF GPIO HIIRA 247 ik L 1 18] ) 3 46
2 1f Bootstrap GPIO8 A T, GPIO7 F1 GPIO16 L HLERNThRE ke UART.

. PWM AT#ENHS, 724 PWM 1) 10 76 FEEFE P 7 ZRERf RS (O ESF), DU BN BRI
o

1, £ Ll g dei2 J5, GPIO0~2. 5. 7. 14, 20~22 &4 55 Fhi SE A wbF, AL@EE N0 4.7k BH T3, 4
FHEHP .

2. GPIO11 BRiAThRE R JTAG TDO, e FEH et & ir, AEWHE PWM T4,

3. H'& GPIO HfE PWM T#%, WG 4.7k I THi, # 4 floating KA.
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SISO A AR AR, A0 R SRR

% 4.1: WLAN RX S5t

N . Performance @3.3V,25°C
S e San

e/ ME M AIE SN k2K 172
11b - 1Mbps -98
11b - 11Mbps -91
119 - 6Mbps .03

RX R

11g - 54Mbps =77

11n - MCSO -93 dBm
11n - MCS7 -73
11b - 1Mbps 5
K RX K 11n - MCS0 -4
11n - MCS7 -13
11b - 1Mbps 40
11b - 11Mbps 40
. 11g - 6Mbps 36

A AR A 1 H ] dB
11g - 54Mbps 22
11n - MCSO 36
11n - MCS7 19

S11 <-10 dB
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% 4.2: WLAN TX S50

. Performance @3.3V,25°C
R #IE
R/ME HALE S ONE] LA
11b - 1Mbps 21
11b - 11Mbps 21
. 11g - 6Mbps 19
SRR dBm
11g - 54Mbps 18
11n - MCSO0 19
11n - MCS7 17
11g - 54Mbps -28 dB
TX EVM
11n - MCS7 -28
% 4.3: BLE RX S5k
. Performance @3.3V,25°C
52 #HVE
R/ME R I=PN:] L2
RX R &% 1Mbps -97 -92 dBm
&K RX KT 1Mbps 0
1Mbps + OMHz 9
1Mbps +1MHz -5
1Mbps -1MHz -1
AHARAE TE A1 1Mbps +2MHz -44 dB
1Mbps -2MHz -28
1Mbps +3MHz -51
1Mbps -3MHz -31
# 4.4: BLE TX Sk
. Performance @3.3V,25°C
5= HIE
w/ME LRME YN L2
1Mbps /A\F1 248.81
IR 1Mbps AF2 226.43 KHz
1Mbps AF2/AF1 0.91
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% 4.4: BLE TX S5tk
. Performance @3.3V,25°C
A B/iE
e /ME HIYAH TN} B
1Mbps |Fn| 7.84
1Mbps |FO-Fn| 3.69
AR KHz
1Mbps |FO-F1| 1.43
1Mbps |Fn-F(n-5)| 3.10
1Mbps +2MHz -48.4
In-Band Emission
1Mbps +3MHz -51.1 dBm
iy th Th 2 Y 1Mbps 0 9 15
26/ 44 @2021 Bouffalo Lab
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FEAS LR ThAE, IR R FR:
5.1 BRI & BN B HLR

N . Performance @3.3V,25°C
M T
H/ME JRE ROKME AL
11b 39
11g 43
RX
11n 43
BLE 1Mbps Duty 60% 31
11b - 11Mbps Duty 50% 190
@21dBm Duty 99% 310
11g - 54Mbps Duty 50% 145
mA
@18dBm Duty 99% 230
TX
11n - MCS7 Duty 50% 130
@17dBm Duty 99% 215
BLE 1Mbps Duty 86% 133
@15dBm
Run Freq@ 192MHz 22
MCU
Standby Freq@<10MHz 2
Sleep PDS7 Fast recover 12
HBNO RTC/GPIO wakeup 2.0
Hibernate uA
HBN2 GPIO wakeup only 0.7
Shut-down’ 0.2

" shut-down HLiji /& BL602 die only K4
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6.1 @ mAEEE

R 6.1: HLJR 40 B R AIE (.

=1 B w/ME RAE BT
AVDD33_1 -0.3 3.63 \Y
AVDD33_2 -0.3 3.63 \
AVDD33 -0.3 3.63 \
DVDD33_DCDC -0.3 3.63 \
DVDDIO_1 -0.3 3.63 \
ESD Protection (HBM) 2000 \
Storage Temperature -45 135 °C

BL602/604 ¥4 Ffiit (Confidential)
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6.2.1 HER4FM
* 6.2: FIHEFEEEHE
B4R /M M SYNEL AT
AVDD33 1 2.1 3.3 3.63 V
AVDD33 2 2.1 3.3 3.63 V
AVDD33 2.1 3.3 3.63 V
DVDD33 DCDC 2.1 3.3 3.63 \%
DVDDIO 1 2.1/1.62 3.3/1.8 3.63/1.98 \Y

VYRGS, ME Flash B5, K 22.7V; MCU only Bif, HiJE 22.1V.

6.2.2 CHAIF
R IE R E RSB, VR, S A7, Bootstrap 5 I TE HH A I FEEER
90%
—’ﬁ to €
|
|
VDD33 |
VDDIO e
PU_CHIP
|
_>i t2‘1<_—> oo |~
Bootstrap '
|
< {3 !
|
|
VDDCORE '
g ta —>»
XTAL L
K 6.1: L7
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% 6.3: _FHI S E

ZH Ui /ME (ms) | $AUE (ms) | FKME (ms)
t W95 LT B4 90% (9 b THiR ] 2
t, FL I8 _ETH5E i E] PU_CHIP $ Rl #E RS 0.1
th 4 Boostrap FI il 1 #1 - 7E PU_CHIP $3 5 i {22 7.1 ] 0
tho Boostrap 5| JiIHLF-7E PU_CHIP $7 5 & 55 i ] 2
ty PU_CHIP i %%] VDDCORE i thi 2
t, PU_CHIP #i & 2] XTAL 24k 2

' Bootstrap 5| fil;/& GPIOS8.

6.2.3 REHFME

*® 6.4 UG FEE T

I H B/MA SN FAL
‘ By -30 105 °C
W
EESE AUy -30 85 °C

6.2.4 BATIESMH

* 6.5 —BuRAEFMt

T H ik B/ME HAME N | BT

FCPU CPU/TCM/Cache 1 160 192 MHz
iRz DT ES

FSYS R BIAR 1 80 96 MHz

6.2.5 GPADC 434t

BL602/604 #1#z T/t (Confidential) 30/ 44 @2021 Bouffalo Lab


http://www.bouffalolab.com/

= BL602/604 #ifs Tt

Bouffalo Lab

% 6.6: GPADC 5k

Gie) ZH 1 RAME | HBME | EOKME LA
VDD33 Vbat supply voltage 2.3 3.6 Vv
T Working tempreture -40 125 °C
Current consumption of PGA1&2 off (2M clock) 150
lvddaa MA
ADC on VDD33 PGA1&2 on(2M clock) 350
ADC input top clock
Fclk Clock from SOC 1.5 32 MHz
frequency
2.048M(12bit mode)
Fsample Sampling rate 32K-128K(14bit mode) 2 MHz
8K-16K(16bit mode)
Input conversion Differential mode 6.4
Vin it V(vpp)
voltage range Single-ended mode 3.2
Total input channel
Rin . 2 KQ
resistance
Tcal Calibration time Fsample=2M (16bit mode) 140 uS
Tpu Power up time 1 uS
12bit mode 1
14bit mode' 16
Tconv Total conversion time 14bit mode? 64 1/Fsample
16bit mode3 128
16bit mode* 256

1 14-bit mode with 16 times average
2 14-bit mode with 64 times average
3 16-bit mode with 128 times average
4 16-bit mode with 256 times average

VEfA: SRR AR, RS ISR AE-40°C~ 125°C 4T 4TIk 48 1), FR RSN AVDD = 3.3V, DVDD
=11V,
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% 6.7: ADC electrical characteristic

(iR ZH i RAME | MRUE | &KME | R
DNL' Differential linearity error +/-1 LSB
INL Integral linearity error +/-2 LSB
Offset Input offset +/-2 LSB
Ge 182 Gain error +/-1 %
12bit mode(201KHz input) 9.7 10.5
ENOB Effective number of bits 14bit mode(2.5KHz input) 10.8 11.4 bit
16bit mode(1KHz input) 11.5 12.3
12bit mode(201KHz input) 59 65
Signal-to-noise-distortion
SNDR (PGA on) 14bit mode(2.5KHz input) 66 72.4 dB
16bit mode(1KHz input) 71 76.8
12bit mode(201KHz input) 58 64
Signal-to-noise-distortion
SNDR (PGA gain=4) 14bit mode(2.5KHz input) 64 69.5 dB
16bit mode(1KHz input) 70 74

" more test needed

2 after calibration
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7.1 B8F% (MSL)

AP I MSL3. EASEUHT IR, 18 <30°C/B0%RH T, HEAE 168 /M (7 K MfEAITEEE, HIFHE
BLe 5 B2 R AN (8] 7] 22 IPC/JEDECJ-STD-033B01.
% 7.1: 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
3 9 hours 7 hours 33 hours 23 hours 13 days 9 days
Thickness 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

BL602/604 %4 -/t (Confidential) 33/ 44 @2021 Bouffalo Lab
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7.2 FREEFNEE (ESD)
o MR (HBM): 2000V

o HAFEHAEZL (CDM): 500V

7.3 [ERIEHEZ% (Reflow Profile)

B {kn 2% |PC/JEDEC J-STD-020E.

/’_ SupplierT_, 2T \\

p~C <
Us-aer _T,_.:

., \

Supplier tP

ﬂ Tp ¥ 1. I'I: - ,_Tn 5°C
Max. Ramp Up Rate = 3°Cis P
Max. Ramp Down Rate = §°Cls
@ ¥
; TL L t A
~ L =1
2 — \
(1]
N ¥
@
a
& I
@ 3 t.". >
'—.
25
f——————Time 25°C to Peak

Time =

7.1: Classification Profile (Not to scale)
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7 7.2: Classification Reflow Profiles

Profile Feature

Sn-Pb Eutectic Assembly

Pb-Free Assembly

Preheat/Soak
Temperature Min (Tgpin)

Temperature Max (Tq)

Time (t5) from (Tgint0 Tomax)

100 °C
150 °C

60-120 seconds

150 °C
200 °C

60-120 seconds

Ramp-up rate (T to T;)

3 °C/second max.

3 °C/second max.

Time (t_) maintained above

Liquidous temperature (T,)

183 °C

T, 60-150 seconds

217 °C

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

classification temperature (T,)

10-30 seconds

20-40 seconds

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.
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Antenna VDD33
c2 R4 Bootstrap:
—| |—0 (NMN~Gpios [ GPIO8] Boot Option
High Peripherals
L2 R2
Cc1 Low QSPI Flash
0—| l—o —
3.3V VDD33
= Q
RS =
ANT EXT_RST N
¢ (BL604 only)
C13—/—
C3
I I AVDD33_1 :g
C12 | VDD33
[ | AVDD33_2
C81| R1
[ I VDD33_DCDC
CHIP_EN
Cc9
I VDDCORE c6 T
c5 1) B
0—| | AVDD33 VDD33
Cc7 1.8 or 3.3V
0—| |7 AVDD15 VDDIO_1
C11
C4
Lot «  BL602/4 T
=Nm) =
c10 L1
0—| I—o—-’?ﬂﬂj\— SW_DCDC
GPIO 16/23x GPIO
DCDC_OUT
DCDC can be bypassed XTAL_IN XTAL_OUT XTAL32K_IN  XTAL32K_OUT
(L1 removed) with RS
mounted for low cost 24/32/38.4/40MHz 32.768kHz
(Required) (Optional)
0—| I:I l—o 0_| |:| l_o
X1 X2
—1_C14 C15 | _C16 C17

I(NM) (NM)I_

_I(NM) (NM)I_

K 8.1: &%t
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HFE(E QFN32

—>1 j=— 2
' D | L i g‘hl
| | ] JUUUUUU A
A =Kl
™ LASER MARK - HA el ¢
PIN 1 1.D. - -
» R4>C]
w g <
o D2 -
TS ]
- -
AO0N000N0N0
b— ={&]0.07M)]
DETAIL A
< i i)\
oo <} T
y/ <C
Lo nnnnmnrmn -
\\ i I - -
SIDE_ VIEW “{\]0.08 ! |
DETAIL A
K 9.1: QFN32 3 &
2 9.1 RSP (& sz =K)
f's /IME HLRIE R ME
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
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9. RATUH (&AL Z0K)

(2357 HR/ME HAYE o YNEL

A2 0.50 0.55 0.60

A3 0.20REF

b 0.15 0.20 0.25

D 3.90 4.00 410

E 3.90 4.00 410

D2 2.80 2.90 3.00

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 - -

cil - 0.10 -

c2 - 0.10 -
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HFE(E QFN40

- - L%- K c2 ©
[ ’ 1 UUUUUUlUoT—(
TD @_?

(l - Ec:
LASER MARK - =

PIN 1 1.D. — o~ /?\C

- O T

! == =

- o=

=3 D2 ]

-) -

- -

AaO00AANn
= el = ol

DETAIL A W o
§ ol <
< <€ —

l v

DETAIL A
& 10.1: QFN40 35K
#1010 RSP ut] (M EBAL: =0K)
Frs /M ML AR NI
A 0.80 0.85 0.90
A1 0 0.02 0.05
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#1040 T U] (R AL ZK)

(2357 HR/ME HAYE o YNEL

A2 0.60 0.65 0.70

A3 0.20REF

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

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 - -

C1 - 0.12 -

C2 - 0.12 -
BL602/604 %4 Fi (Confidential) 40/ 44 @2021 Bouffalo Lab
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Temperature code:C/| /A /M /H

Pin1 Location

Part number : BL602/4(C/L/E): Wi-Fi+BLE Combo/Light/Enhance

00 :
MSB=flash,0:no flash,1:8Mbit,2:16Mbit,3(no use),4:32Mbit

/ = LSB=pSRAM,0:no pSRAM,1(no use),2:16Mbit,3(no use),4:32Mbit ...
BL604C20

Lot number Lot Number-xxyy
YYWW-AC

Date code

111 e X

BL602/604 %45 T/t (Confidential) 41/ 44 @2021 Bouffalo Lab
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Show in package

BL602C - 00 -Q 2I

Environment code :

+=RoHS 0/6 ,-= RoHS5/6,1=RoHS 6/6 ,2= Green
Temperature code:C/I/A/M/H

——Pp» Package code : Q(QFN), B(BGA),CSP

Band:S:Single-band2.4 G;D:dualband,2.4G/5G;NA:2.4G
—— P VISB = flash ,0:no flash,1:8Mbit,2 :16 Mbit, 3 ( no use),4 :32 Mbit
LSB = pSRAM, 0:no pSRAM, 1(no use), 2:16 Mbit, 3 (no use),4:32 Mbit ...

Part number: C/L/E: Wi-Fi + BLE Combo/Light/Enhance
Eg.BL602 C/L/E,BL604 C/L/E

K 12.1: ME64

% 12.1: T TR

Rt ke Hik

BL602C-00-Q2I Wi-Fi+BLE Combo, QFN32
BL602C-20-Q2l Wi-Fi+BLE Combo, QFN32, flash 16Mb
BL602L-20-Q2H Wi-Fi+BLE Light, QFN32, flash 16Mb
BL602L-10-Q2H Wi-Fi+BLE Light, QFN32, flash 8Mb
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2% 12.1: Tk IR

77 g

Eii P

BL604E-20-Q2I

Wi-Fi+BLE Enhance, QFN40, flash 16Mb
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RPMMEE
£ 13.1: Bd
H 3 [TES BN 2
2020/2/13 0.9 HIhit
2020/4/20 1.0 IRING PRI DhFEEEE AR IC 2 X
2020/5/28 1.1 (EB R P ESSONEI
2020/7/28 1.2 BEG™ s
2020/9/10 1.3 H4 0 BLE RS A50R AR 4
2020/11/28 1.4 BB IE X
2020/12/31 15 (EB Ik i paN
2021/1/13 1.6 E¥SERIT
2021/3/16 1.7 = s . ADC $31E, BTk SPIE IIERIA T RE
2021/4/7 1.8 1BMS % i H i
2021/5/27 1.9 FE N R YRR Y, SR DO RE R A i A
2021/7/2 2.0 B0 b R 2
2021/7/14 2.1 H4 i GPIO HIGIR A4tk

BL602/604 %4 -/t (Confidential) 44/ 44 @2021 Bouffalo Lab


http://www.bouffalolab.com/

	概述
	无线
	MCU子系统
	存储
	安全机制
	外设
	电源管理模式
	时钟架构

	功能描述
	CPU
	缓存
	内存
	DMA控制器
	总线结构
	中断
	启动选项
	电源管理单元
	时钟架构
	外设

	管脚定义
	GPIO初始状态

	射频特性
	功耗
	电气特性
	绝对最大额定值
	运行条件
	电源特性
	上电时序
	温度特性
	通用工作条件
	GPADC特性


	产品使用
	湿敏等级(MSL)
	静电放电（ESD）
	回流焊接曲线(Reflow Profile)

	参考设计
	封装信息QFN32
	封装信息QFN40
	标志定义
	订购信息
	版本信息

