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Disclaimer and copyright notice

The information in this article, including the URL address for reference, is subject to change without prior
notice.The Documentation is provided "as is" without any warranty, including any warranties of
merchantability, fitness for a particular purpose, or non-infringement, and any warranties mentioned in the
proposal, specification or sample. This document is not responsible for any infringement of any patent rights
arising out of the use of the information in this document. No license, express or implied, by estoppel or
otherwise, is hereby granted.

The test data obtained in this paper are all obtained by Ai-Thinker laboratory , and the actual results may be
slightly different. The Wi-Fi alliance membership mark is owned by the WiFi alliance.

All trade mark names, trademarks and registered trademarks mentioned herein are the property of their
respective owners and are hereby declared.
The final interpretation right is owned by  Shenzhen Ai-Thinker Technology Co., Ltd.

Note

The contents of this manual may be changed due to the version upgrade of the product or other reasons.
Shenzhen Ai-Thinker Technology Co., Ltd. reserves the right to modify the contents of this manual without
any notice. This manual is only used as a guide, and Shenzhen Ai-Thinker Technology Co., Ltd. makes every
effort to provide accurate information in this manual, but Shenzhen Ai-Thinker Technology Co., Ltd. does
not ensure that the contents of the manual are completely true,, All statements and information in this manual.
and the recommendations do not constitute for any warranty, express or implied.
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1. Product Overview

TG-12F 3133 is a module based on Tmall TG7100C WiFi+ BLE chip, which is
designed with 2.4 G frequency band, WiFi 802. 11b/g/n and BLE5. 0 baseband/MAC
designed, with high performance, low cost, quick and easy development
characteristics. Suitable for low power consumption and high performance
application development, and is also an integrated solution that can connect Tmall
Genie directly.

The micro controller subsystem consists of low power 32-bit RISC CPU. cache
and memory. It can control low power mode through power management unit. At the
same time, it can support AES 256 bit encryption engine and has many security
characteristics.

For Software, pre-integrated Tmall Giene standard firmware, support
customizable SDK, and to assist terminal products through the Tmall giene control
certification.

This chip Built—in 276 KB SRAM, 128KB ROM. TG-12F support a variety of low—power
working states, can meet the power consumption requirements of various
application scenarios

TG-12F provide rich peripheral interfaces, including DSIO.SPI. I2C. IR remote.
PWM. ADC. DAC. PIR and GPIO interfaces

TG-12F 3133 has a variety of unique hardware security mechanisms. The
hardware encryption accelerator supports AES 128/192/256 bit encryption engine
and SHA-1/224/256, support

Real random number generator (TRNG), public key accelerator (PKA) and so on,

can be perfectly applied to various encryption products
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. 32-bit RISC CPU ‘ SDIO
WiFi [
Host
RF ‘ UART o
BLE Cache / RAM / ROM ‘ SPi
‘ 12C
l PW M
PMU DMA
IR remote
DAC
Clock .
C to Engine
vp g ‘ ADC
System PLL ‘ PIR
eFuse
RC Clock ‘ TSEN
EINT ‘
XTAL
XIP Flash | GPIO ‘
MNor
Flash

Characteristics

B Complete 802.11b/g/n Wi-Fi + BLE SoC module, data rate up to 150Mbps
B TG-12F 3133 chip is 32-bit RISC CPU with FPU (floating point unit),
operating frequency up to 192 MHz. The chip has built—in 276 KB SRAM

and 128 KB ROM.

B  Support SDIO/SPI/UART/I2C/IR remote/PWM/ADC/DAC/PIR/GPIO interface.

B SMD-22 package

B Integrated Wi-Fi MAC/ BB/RF/PA/LNA

B Support multiple sleep modes, deep sleep current is less than 30uA

B Support UART port local upgrade and remote firmware upgrade (FOTA)

B General AT commands can be quick and easy use

B Support secondary development, integrated Linux development environment
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Main parameters

Table 1 main parameter descriptions

TG-12F 3133

SMD-22

24. 0%16. 0%3. 0 (0. 2) MM

On—board PCB antenna/IPEX

2400 ~ 2483. 5MHz

-40 °C ~ 85 C

-40 °C ~ 125 ‘C , < 90%RH

Voltage: 3.0V ~ 3.6V, electrical current:>500mA

SDI0/SPI/UART/12C/IR remote/PWM/ADC/DAC/PIR/GPTO

Support 110 = 4608000 bps , default 115200 bps

AES/SHA/PKA

2MB

p=1
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2.Electrical parameters

Electrical characteristics

IMAX

Supply voltage | VDD 3.0 3.3 3.6 Vv
Vi/ Vi - -0. 3/0. 75VI0 - 0.25VI10/3.6 |V

1/0 | Vo/Vau - N/0. 8VIO - 0. 1VIO/N V
- - - 12 mA

RF parameters

Operating frequency

2400 - 2483.5

11b mode, PA output power

CCK, 1 Mbps

11n mode HT20, PA output power 1542 dBm
11g mode, PA output power 162 dBm
18+2 dBm

CCK, 11 Mbps

Copyright © 2020 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved
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6 Mbps (1/2 BPSK) <=-92 dBm
54 Mbps (3/4 64-QAM) <=-75 dBm
HT20 (MCST) <=-79 dBm

Power consumption

The following power consumption data are based on a 3.3 V power supply ,25° C
ambient temperature and measured using an internal voltage regulator.
B All measurements were completed at the antenna interface without SAW

filters

B All emission data are based on a duty cycle of 90%, measured in the

mode of continuous emission.

Mode Min Typ Max Unit
Tx 802. 11b, CCK 1Mbps, POUT=+21dBm - 180 320 mA
Tx 802. 11g, OFDM 54Mbps, POUT - 145 250 mA
=+18dBm
Tx 802. 11n, MCS7, POUT =+17dBm - 135 250 mA
Rx 802. 11b, 1024 byte, —80dBm - 40 - mA
Rx 802.11g,1024 byte, —70dBm - 40 - mA
Rx 802. 11n,1024 byte, —65dBm - 40 - mA
Deep—Sleep®) - 30 - LA
Power Off - 1 - pA

%9 0l Hk 18 W
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3. Appearance dimensions

TG-12F 3133 Appearance Image
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4.Pin definition

™0 TG-12F 100[
rRxp ~ 3100 1011

102 EN/RST

" 103

- 104[C

1022 3 105

1021 . . 1o12[C
GND voD [

O
G

LTI
O

TG-12F module is connected to 22 interfaces, refer to pin diagram, pin function
definition table is interface definition.

TG-12F Pin diagram

Table Pin function definition

No. Name Function
1 100 SDIO, SFLASH, SPT, 12C, UART, PWM, GPTO
2 1011 SPI, 12C, UART, PWM, AUXADC, GPTO
3 EN/RST  |Chip enable

%12 3t 18 W
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4 103 SDIO, SPT, 12C, UART, PWM, GPTO
5 104 SDIO, SPT, I2C, UART, PWM, GPTO
6 105 SDIO, SPT, I2C, UART, PWM, GPTO
7 1012 SPT, I2C, UART, PWM, AUXADC, GPTO
8 VDD VDD
9 NC Empty Pin
10 XI Crystal oscillator Input 32. 768KHz
11 X0 Crystal oscillator Input 32. 768KHz
12 1014 SPT, I2C, UART, PWM, AUXADC, GPTO
13 1017 SFLASH, SPT, 12C, UART, PWM, GPTO
14 1020 SFLASH, SPT, 12C, UART, PWM, GPTO
15 GND GND
16 1021 SFLASH, SPT, 12C, UART, PWM, GPTO
17 1022 SFLASH, SPT, 12C, UART, PWM, GPTO
18 108 SPT, I2C, UART, PWM, AUXADC, GPTO
19 101 SDIO, SFLASH, SPI, 12C, UART, PWM, GPTO
20 102 SDIO0, SFLASH, SPT, 12C, UART, PWM, GPTO
21 RXD SPI, 12C, UART, PWM, AUXADC, GPTO
22 TXD SPI, 12C, UART, PWM, GPTO
Table Module Start-up Mode Description
System start—up mode
Pin Default SPI Start—up mode Downloiﬁxi:art—up
EN/RST Pull up 1 0
108 Drop—down N/A 0

013 W 3L 18 W
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5. Schematic diagrams
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6. Design guidance

1. Antenna layout requirements

(1) . The installation position on the motherboard is recommended in the following
two ways:
Scheme 1: put the module on the edge of the motherboard, and the antenna area
extends out of the edge of the motherboard.

Scheme two: put the module on the edge of the motherboard, the edge of the

motherboard in the antenna position to make an empty area.
(2) . In order to meet the performance of on-board antenna, metal parts are
forbidden to be placed around the antenna, away from high frequency devices

@Q@fﬂ 6mm

¥ E\uﬂ‘uﬁl _
: |
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2. Power supply

(1) . Recommend 3.3V voltage, peak current above 50mA

(2) . It is recommended to use LDO for power supply; if DC-DC is used, the ripple
is recommended to be controlled within 30mV.

(3) . DC-DC the power supply circuit, it is suggested to reserve the position
of output ripple can be optimized when the load changes greatly.

(4) ., It is recommended to add ESD devices to the 3.3V power interface.
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3. GPIO Interface

(1) . The module periphery leads to some GPIO ports, such as the recommended
resistance of 10-100 Ohms in series on the I0 port. This can suppress overshoot,
to ensure both sides of the level more stable. helpful for both EMI and ESD.

(2) . For special 10, please refer to the specification, which will affect the
starting configuration of the module.

(3) . The I0 port of the module voltage is 3.3 V, if the main control does not
match the I0 level of the module, require to add the level conversion circuit.

(4) . When the I0 port is connected directly to the peripheral interface, or
the pin header and other terminals, it is recommended to reserve ESD device near
the terminal.

VCC 33V VCC 5V VCC 5V VCC 3.3V
RIS2K R23247K R3Z2K  R4347K
Ql Q2
TXD 3.3V RXD 5V TXD 5V RXD 3.3V
8050 8050

Electrical level

conversion circuit

216 1 3L 18
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7.Reflow soldering

o
i
EE I 1 1 1 1
1 1 1 1 I
| 1 1 1 IBERE I
| l l l 235~ 250°C |
250 : ; : ; :
: X I ﬁ%\ SIS
| 150-~200°C |60~ 120s ; 1" >217°C 60~ 90s 1N\ -1~ -5°Cfs
21? 1 1 1 1 1
200 T T — T 1
: = ! ! JEAEAT 8] :
i i l i > 30s |
1 1 1 1 I
1 1 1 I 1
1 1 1 I 1
1 1 1 1 1
1 1 1 1
1 1 1 1 1
1 1 1 I I
1 1 1 1 1
] 1 1 1 1
1 1 1 I 1
] 1 1 I 1
] 1 1 I 1
] 1 1 I 1
I 1 1 I 1
] 1 1 1 |
I 1 1 1 I
] 1 1 1 ] .
; : ; ! : | HEE
0 50 100 150 200 250
FHEX — BE: 25 ~150°C Rf[E: 60 ~ 90s FHEME: 1~ 3°Cls
TSR — JBRE: 150 ~ 200°C AjE]: 60 ~ 120s
EIfRER — S8E: >217°C KijE: 60 ~ 90s; IEERE: 235 ~ 250°C Afj8]: 30 ~ 70s
BHEX — RE: BERE ~ 180°C BIRHE -1 ~ -5°C/s
124 — HIRES EIHRIER (SAC305)

Copyright © 2020 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved %17 7k 18 10T




LAR AT RHE

Ai-Thinker TG-12F Specification V1.1

8. Packaging information

Refer to below image, the TG-12Fpackage is in Tape/Reel.

9. Contact us

Official website: https://www.ai-thinker. com

Development DOCS : http s : //d ocs.ai-thinker. com

Official Forum: http://bbs.ai-thinker. com

Sample purchase: https://anxinke. taobao. com

Business cooperation: sales@aithinker. com

Technical support: support@aithinker. com

Company Address: Building C, Huafeng Intelligent Innovation Port, Xixiang, Baoan District,
Shenzhen

Tel :0755-29162996
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Integration instructions for host product manufacturers according to KDB 996369 D03 OEM Manual v01
2.2 List of applicable FCC rules

The TG-12F 3133 is an WIFI & BT Module with digitally modulated systems using an DSSS with
DBPSK/DQPSK/CCK for 802.11b; OFDM with BPSK/QPSK/16QAM/64QAM for 802.11g/n; modulation and BLE
GFSK modulation. It operates on the 2400-2483.5MHz band and, therefore, is within U.S. FCC part 15.247 standard
2.3 Specific operational use conditions

The EUT is a WIFI & BT Module

Operation Frequency: 2412-2462MHz for 802.11b/g/11n(HT20);

Modulation Type: DSSS with DBPSK/DQPSK/CCK for 802.11b;

OFDM with BPSK/QPSK/16QAM/64QAM for 802.11g/n;

Number Of Channel: 11 channels for 802.11b/g/11n(HT20);

Antenna Designation: PCB Antenna

Antenna Gain: 0.5dBi

BLE:

Operation Frequency: 2402-2480MHz for BLE;

Modulation Type: GFSK

Number Of Channel: 40 channels

Antenna Designation: PCB Antenna

Antenna Gain: 0.5dBi

TG-12F_3133 is a WIFI & BT module developed by Ensink Technology. The core processor TG7100C of this module
is a highly integrated low-power Wi-Fi& BT system-on-chip (SoC) designed for the Internet of Things (IoT) , Mobile
devices, wearable electronic devices, smart home and other applications. TG7100C has industry-leading low-power
performance and RF performance, supports IEEE802.11b / g / n protocol, integrates Wi-Fi MAC, Wi-Fi RF and
baseband, RF switch, RF Balun, power amplifier, low noise Amplifier, etc.

2.4 Limited module procedures

not applicable; Single Modular Approval Request

2.5 Trace antenna designs

Not applicable;

2.6 RF exposure considerations

To maintain compliance with FCC’s RF Exposure guidelines, This equipment should be installed and

operated with minimum distance between 20cm the radiator your body: Use only the supplied antenna.

2.7 Antennas

The TG-12F_3133 is an Wi-Fi Module beams signals and communicates with its antenna, which is PCB

Antenna. The PCB Antenna gain is 0.5dBi. Antenna could not be in no-load state when module is

working. During debugging, it is suggested to add 50 ohms load to the antenna port to avoid damage

or performance degradation of the module under long-time no-load condition.

2.8 Label and compliance information

The final end product must be label in a visible area with the following

Host must Contains FCC ID: 2ATPO-TG12F. If the size of the end product is larger than 24x16mm, then

the following FCC part 15.19 statement has to also be available on the label: This device complies

with Part 15 of 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.



2.9 Information on test modes and additional testing requirements

Data transfer module demo board can control the EUT work in RF test mode at specified test channel.

2.10 Additional testing, Part 15 Subpart B disclaimer
The module without unintentional-radiator digital circuit, so the module does not required an evaluation

by FCC Part 15 Subpart B. The host should be evaluated by the FCC Subpart B.

ATTENTION

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

1) The antenna must be installed such that 20 cm is maintained between the antenna and users, and
2) This device and its antenna(s) must not be co - located with any other transmitters except in
accordance with FCC multi - transmitter product procedures. Referring to the multi - transmitter policy,
multiple transmitter(s) and module(s) can be operated simultaneously without C2P.

3) For all products market in US, OEM has to limit the Operating Frequency: 2412-2462 MHz /2402-2480MHz by
supplied firmware programming tool. OEM shall not supply any tool or info to the end - user regarding to
Regulatory Domain change.

USERS MANUAL OF THE END PRODUCT:

In the user manual of the end product, the end user has to be informed to keep at least 20cm
separation with the antenna while this end product is installed and operated. The end user has to be
informed that the FCC radio - frequency exposure guidelines for an uncontrolled environment can be
satisfied. The end user has to also be informed that any changes or modifications not expressly
approved by the manufacturer could void the user's authority to operate this equipment.

If the size of the end product is smaller than 8x10cm, then additional FCC part 15.19 statement is
required to be available in the users manual: This device complies with Part 15 of 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 WARNING

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

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

NOTE: 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 generate, 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 or more 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.



