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1. Product Overview

BL602 is a highly integrated Wi-Fi + BLE combo chipset for low-power application.

Wireless subsystem contains 2.4G radio, Wi-Fi 802.11b/g/n and BLE baseband/MAC designs. Microcontroller
subsystem contains a low-power 32-bit RISC CPU, high-speed cache and memories. Power Management Unit
controls low-power modes. Moreover, variety of security features are supported.

Peripheral interfaces include SDIO, SPI, UART, I2C, IR remote, PWM, ADC, DAC, PIR, and GPIOs.

2. Features

= [EEE 802.11 b/g/n (2.4GHz, 1x1)

= Wi-Fi Security WEP / WPA / WPA2 Personal / WPA2 Enterprise / WPS
= Support SoftAP and sniffer modes

=  Simultaneously STA and SoftAP modes

=  Support P2P

=  Smart connection

= Multi-cloud connectivity

i-Fi nnection with BLE assistance

owffalo Lab

3. Applications

=  Low-power WiFi applications
=  Imaging platforms

= Internet of Things

=  Smart Home

=  Connected Appliances
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4. Product Specification

4.1 Block Diagram
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Figure 1. Block Diagram
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4.2 Schematic
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4.3 Electrical Specification

Schemati

Table 1. Electrical Specification

Lab

Parameters

Conditio

Min.

Typical value

Max.

Unit

Power Supply

VDD

2.7

3.3

3.6

<

VIL

0.3*VDDIO

I/0

- - - \Y
VIH - 0.7*VDDIO - - \Y
VOL - - 0.1*vVDDIO - \Y
VOH - - 0.9*vDDIO - \Y
IMAX - - - 15 mA
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4.4 Wi-Fi RF Specification

Table 2. Wi-Fi RF Specification

MHz

11n HT20 - 16 - dBm
11g - 17 - dBm
11b - 19 - dBm

11b, 1 Mbps - -98 - dBm

11b, 11 Mbps - -90 - dBm

11g, 6 Mbps - -93 - dBm

19, 54 Mbps

4.5 BLE RF Specification

Table 3. BLE RF Specification

e
S R N R R

1Mbps sensitivity@30.8%PER
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4.6 Pin Definition

CHIP_EN | GPIO16
GPIO12 GPI1O7
GPIO014 GPIO4
GPIO11 GPI103
GPIO5 GPI0O17
GPIO2 GPI1O8
GPIO1 GPI1O0

VDD33

GND

Figure 3. Pin Definition

Table 4. Pin Function Definition

NO Name 10 Type Description
1 CHIP_EN 1/0 Chip enable pin (active high)
2 GPIO12 I/0 GPIO12
3 GPIO14 I/0 GPIO14

GPIO11 GPIO11
7
8 VCC P Power supply. 3.3V is required
9 GND P Ground connections

10 GPIO0 1/0 GPIOO
11 GPIO8 1/0 GPI108 (Boot option).

12 GPIO17 1/0 GPIO17
13 GPIO3 1/0 GPIO3
14 GPIO4 I/0 GPIO4
15 RXD | UART RX
16 TXD 0 UART TX

Notel: P means power pin, I/O means input/output pin, Al means analog input pin.
Note2: The pin state of GPIOS is sampled on the rising edge of CHIP_EN. When GPIOS is pulled to VCC, chip will
boot from UART. Otherwise chip will boot from flash.

5. Dimension & Footprint

Module dimension: Typical (W x L x H): 24mmx16mmx1.0mm Tolerance : +/-0.15mm
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(Bottom View)
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Figure 5. Recommended PCB Land Pattern
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In order to meet the performance of onboard antenna, it is forbidden to place metal material or high frequency devices
around the antenna and.

The figure shown as below is the recommended keep-out for users.
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Figure 6. Recommended Keep-Out

outfalo Lab

The module has a moisture sensitivity rating of MSL3.

Once the vacuum bag is opened, it must be used within 168 hours at 25+5°C/60%RH, otherwise it should be baked
again.

7. Recommended Reflow Profile

Refer to IPC/JEDEC standard.
Peak Temperature: <250°C
Number of Times : <2 times
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Slope: 1-27C/gec nax.

(217°C to peak) peak: 24540/-5°C

Eamp down rate

217°C Max. 2.5C/zec.

Preheat: 150~200°C

6l ~ 120 sec.

‘\ Ramp up rate :

Hax. 27C/zec.

Sowuffalo Lab

40 ~60sen

Time (sec)
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8. Contact us

1. Bouffalolab official account: https://www.bouffalolab.com

2. Intelligent Technology Forum: https:/bbs.bouffalolab.com

3. Open source community . https:/github.com/bouffalolab

4. Developer community . https:/dev.bouffalolab.com/home

5. Video tutorial support: https:/space.bilibili.com/411372413
6. Business Cooperation: info@bouffalolab.com
7. Technical Support: support@bouffalolab.com

Tel: 021-68903280

WeChat official account

© 2022 BouffaloLab Inc.
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Disclaimer and copyright notice

The information in this article, including the URL address for reference, is subject to change without notice.

The document is provided "as is" without any guarantee responsibility, including any guarantee for merchantability,
suitability for a specific purpose, or non-infringement, and any guarantee mentioned elsewhere in any proposal,
specification or sample. This document does not bear any responsibility, including the responsibility for infringement
of any patent rights arising from the use of the information in this document. This document does not grant any
license for the use of intellectual property rights in estoppel or other ways, whether express or implied.

The test data obtained in the article are all obtained from Bouffalo Lab, and the actual results may vary slightly.

All brand names, trademarks and registered trademarks mentioned in this article are the property of their respective
owners, and it is hereby declared.

The final interpretation right belongs to Bouffalo Lab (Nanjing) Co., Ltd.

Notice

Due to product version upgrades or other reasons, the contents of this manual may be changed.

Bouffalo Lab (Nanjing) Co., Ltd. reserves the right to modify the contents of this manual without any notice or

B anjmg) Cop, Ltd. makes eveny effort to provide
guarantee th
state ts an 2 anu

constitute any express or 1mphed guarantee.
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Federal Communication Commission Statement (FCC, U.S.)

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to Part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a residential
installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in
accordance with the instructions, may cause harmful interference to radio communications. However, there is no
guarantee that interference will not occur in a particular installation. If this equipment does cause harmful interference to
radio or television reception, which can be determined by turning the equipment off and on, the user is encouraged to try
to correct the interference by one of the following measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and receiver.

- Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

- Consult the dealer or an experienced radio/TV technician for help.

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions:

(1) This device may not cause harmful interference, and (2) this device must accept any interference received, including
interference that may cause undesired operation.

FCC Caution:

Any changes or modifications not expressly approved by the party responsible for compliance could void the user's
authority to operate this equipment.

FCC Radiation Exposure Statement:

plies with FCC radiation exposure limits set forth uncontrolled e

i and oierated with mnF ch between radlator & your,
IMPORTFANT N

Co-location warning:

This transmitter must not be co-located or operating in conjunction with any other antenna or transmitter.
OEM integration instructions:

This device is intended only for OEM integrators under the following conditions:

nment. This equipment

The transmitter module may not be co-located with any other transmitter or antenna. The module shall be only used with
the external antenna(s) that has been originally tested and certified with this module.

As long as the conditions above are met, further transmitter test will not be required. However, the OEM integrator is still
responsible for testing their end-product for any additional compliance requirements required with this module installed
(for example, digital device emissions, PC peripheral requirements, etc.).

Validity of using the module certification:

In the event that these conditions cannot be met (for example certain laptop configurations or co-location with another
transmitter), then the FCC authorization for this module in combination with the host equipment is no longer considered
valid and the FCC ID of the module cannot be used on the final product. In these circumstances, the OEM integrator will
be responsible for re-evaluating the end product (including the transmitter) and obtaining a separate FCC authorization.

End product labeling:

© 2022 BouffaloLab Inc.
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The final end product must be labeled in a visible area with the following: “Contains Transmitter Module FCC ID:
2A9HW-BL602”.

Information that must be placed in the end user manual:

The OEM integrator has to be aware not to provide information to the end user regarding how to install or remove this
RF module in the user's manual of the end product which integrates this module. The end user manual shall include all
required regulatory information/warning as show in this manual.

Integration instructions for host product manufactures according to KDB 996369 D03 OEM Manual v01

2.2 List of applicable FCC rules
FCC Part 15 Subpart C 15.247

2.3 Specific operational use conditions
The module is a Bluetooth module with WiFi & BLE 2.4G function.

WiFi Specification:

Operation Frequency: 2412~2462MHz
Number of Channel: 11

Modulation: DSSS, OFDM

Type: PCB Antenna
GaifE=23

ouffalo Lab

Number of Channel: 40
Modulation: GFSK
Type: PCB Antenna
Gain: 2.36 dBi

The module can be used for mobile or applications with a maximum 2.36dBi antenna. The host manufacturer installing
this module into their product must ensure that the final composit product complies with the FCC requirements by a
technical assessment or evaluation to the FCC rules, including the transmitter operaition. The host manufacturer has to be
aware not to provide information to the end user regarding how to install or remove this RF module in the user's manual
of the end product which integrates this module. The end user manual shall include all required regulatory
information/warning as show in this manual.

2.4 Limited module procedures
Not applicable.

2.5 Trace antenna designs
Not applicable. The module has its own antenna, and doesn’t need a host’s printed board microstrip trace antenna etc.

2.6 RF exposure considerations
The module must be installed in the host equipment such that at least 20cm is maintained between the antenna and users’
body; and if RF exposure statement or module layout is changed, then the host product manufacturer required to take

© 2022 BouffaloLab Inc.



=
responsibility of the module through a change in FCC ID or new application. The FCC ID of the module cannot be used
on the final product. In these circumstances, the host manufacturer will be responsible for re-evaluating the end product

(including the transmitter) and obtaining a separate FCC authorization

2.7 Antennas

Antenna Specification are as follows:

Type: PCB Antenna

Gain: 2.36 dBi

This device is intended only for host manufacturers under the following conditions: The transmitter module may not be
co-located with any other transmitter or antenna; The module shall be only used with the internal antenna(s) that has been
originally tested and certified with this module. The antenna must be either permanently attached or employ a ‘unique’
antenna coupler.

As long as the conditions above are met, further transmitter test will not be required. However, the host

manufacturer is still responsible for testing their end-product for any additional compliance requirements required with
this module installed (for example, digital device emissions, PC peripheral requirements, etc.)

2.8 Label and compliance information

Host product manufacturers need to provide a physical or e-label stating “Contains Transmitter Module

FCC ID: 2A9HW-BL602” with their finished product.

n test modes and additional testing requirements

ouffalo

Operation Frequency: 2402~2480MHz
Number of Channel: 40
Modulation: GFSK

WIFI

Operation Frequency: 2412~2462MHz

Number of Channel: 11

Modulation: DSSS, OFDM

Host manufacturer must perfom test of radiated & conducted emission and spurious emission, etc according to the actual
test modes for a stand-alone modular transmitter in a host, as well as for multiple simultaneously transmitting modules or
other transmitters in a host product. Only when all the test results of test modes comply with FCC requirements, then the
end product can be sold legally.

2.10 Additional testing, Part 15 Subpart B disclaimer

The modular transmitter is only FCC authorized for FCC Part 15 Subpart C 15.247 and that the host product manufacturer
is responsible for compliance to any other FCC rules that apply to the host not covered by the modular transmitter grant of
certification. If the grantee markets their product as being Part 15 Subpart B compliant (when it also contains unintentional
radiator digital circuity), then the grantee shall provide a notice stating that the final host product still requires Part 15

Subpart B compliance testing with the modular transmitter installed.
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