
SAPPHIRE- 680FSG- 002
SAPPHIRE- 681FSG- 002

Version:1.0



2

Regulatory Compliance Information
This evaluation board contains the device that transmit and receive radio signals for the 2.4 -GHz unlicensed frequency range andis 
gained regulatory approvals to be used in Japan and United States.

FEDERAL COMMUNICATIONS COMMISSION Part 15 Compliant Caution
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. 

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

FCC RF Radiation Exposure Statement.
1. This Transmitter must not be co-located or operating in conjunction with any other antenna or transmitter.

2. This equipment complies with FCC RF radiation exposure limits set forth for an uncontrolled environment.
This equipment should be installed and operated with a minimum distance of 20 centimeters between the radiator and your body.

FCC RF Exposure requirements.
This device and its antenna(s) must not be co-located or operation in conjunction with any other antenna or transmitter.    

FCC Interference Statement for Class B devices. 
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 
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 eq uipment off 
and on, the user is encouraged to try to correct the interference by one or more of the following measures: 

Å Reorient or relocate the receiving antenna.

Å Increase the separation between the equipment and receiver.

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

Å Consult the dealer or an experienced radio/TV technician for help.
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1.
Bluetooth® 5 Low Energy SoC ( TC3568x )é SAPPHIRE-680FSG 

TC35680FSG SAPPHIRE-681FSG EEPROM TC35681FSG 

[ ]

É Bluetooth 5 Low Energy 2402 2480MHz 

É HCI GATT Bluetooth TC3568x 

É BD ( ) SoC 

É

1 Mbps 600m ( : +8 dBm, -95.6 dBm)

É RF RF : MS-156C (MS-156R-HRMJ-1 )

[Power]

É USB ( TC3568x 3.3V )

É

É TC3568x (VBAT, +VDDIO) 

[GPIO]

É TC3568x GPIO 

[Peripheral]

É HCI / Complete ἳ User-App 

É USB-UART (Silicon labs : CP2104) TC3568x Windows® PC UART 

É 512Kbit (64KB) EEPROM SAPPHIRE-681FSG User-App SoC 

É TC3568x GPIO0 / GPIO15 Wake up 2 

É LED 1 T3568x 
GPIO 

É 10pin SWD ( 10 : MIPI -10) IARTM I-jetTM Segger J-Link® 

É USB-SWD CMSIS-DAP 

É SeeedStudio Grove 4 I2C 
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2.
10cm 7cm 

(1)  Bluetooth 

(2)  

(3)  RF 

(4)  

(5)  I/O 1

(6)  I/O 2

(7)  I2C ( )

(8)  EEPROM

(9)  

(10) GPIO15 

(11) GPIO0 

(12) SWD 

(13) SWD 

(14) 

(15) 

(16) LED

(17) 

(18) 

(19) 

(20) CMSIS-DAP USB 

(21) USB 

(22) UART USB 
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3.

1. HCI 
HCI TC3568x 

TC3568x HCI COM PC 

Silicon Labs : https://www.silabs.com/interface -software CP210x USB to UART Bridge VCP 
PC 

USB SAPHPIRE PC UART Windows 
CP210x 

Bluetooth IC HCI COM IC 

https://www.silabs.com/interface-software
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2. User-App 
EEPROM Bluetooth IC User-App 

TC3568x User-App 
SAPPHIRE-680FSG SDA-GPIO(8) SCL-GPIO(7) 

TC3568x User-App 

USB SAPHPIRE PC 

TC3568x User-App 
EEPROM 

( )

https://toshiba.semicon -storage.com/jp/product/wireless -communication/bluetooth.html

https://toshiba.semicon-storage.com/jp/product/wireless-communication/bluetooth.html
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4.
(1) Bluetooth

(2) 

(3) RF (CN18)

Bluetooth 
SoC 

RF RF 

ü : (2) 

ü RF : RF (3) 
(

MS-156R-HRMJ-1 )

(4) (CN4)

TC3568x (VBAT, VDDIO) 
USB 

ü USB : LDO 
3.3V TC3568x 
CN4 3-4 USB 

LED D5 
(21) USB 

ü : 3-4 5-6 
TC3568x 

ü : Bluetooth IC VBAT VDDIO
1-2 
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(5) I/O 1 (CN6)

(6) I/O 2 (CN5)

ü TC3568x : TC3568x 
TC3568x 

GPIO SWD 

ü : 

(7) I2C (CN9)

Grove 4 ( )
SeeedGrove I2C 

I2C 

I/O 2 19-20 
20-21 

Grove http://wiki.seeed.cc/Grove_System

(8) EEPROM (IC3)

512Kbit (64KB) EEPROM SAPPHIRE-
681FSG User-App 
EEPROM 

EEPROM I/O 
2 19-20 20-21 

http://wiki.seeed.cc/Grove_System
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(9) (CN1)

HCI ( Complete ) User-App 

TC3568x 

I/O 2 5-6 
9-10 

(10) GPIO15 (S5)

(11) GPIO0 (S3)

TC3568x GPIO0 GPIO15 
GPIO0 I/O 2

7-8 GPIO15 I/O 1 9-10
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(12) SWD (CN10)

(13) SWD (S2)

10 ( MIPI-10 ) 

IAR I-Jet SeggerJ-Link 

I/O 2 3-4 
5-6 (13) SWD SWD

CMSIS-DAP SWD 
DAP 

Keil MDK-
ARM IAR Embedded Workbench 

(14) (S1)

TC3568x 
( L ) H 

TC3568x RESETX 

I/O 2 1-2 
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(15) (CN16)

(16) LED (D9)

(17) (RV1)

(18) (S8)

(19) (S4)

(
) LED 

I/O 
TC3568x 
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(22) UART USB (CN17)

USB-UART TC3568x 
UART PC PC USB 

Silicon labs 
VCP 

I/O 2 15-16 
17-18 

(20) CMSIS-DAP USB (CN12)

(21) USB (CN15)

PC USB 
CN12 2-3 VBUS 

CMSIS-DAP 

CMSIS-DAP I/O 2 3-4 
5-6 (13) SWD DAP 

(21) SWD 
(22) SWD 
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