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1. Description 

TF-680 is a single chip video streaming SoC that includes video codec and up to 7.1 

channels audio.  TF-680 supports network connectivity via SDIO or Ethernet 

interface that enables the different connection methods.  TF-680 compresses video 

and audio data and transmits them to Ethernet or WiFi.  It can also decompress 

video and audio data from WiFi or Ethernet and display them on a TV.  Image engine 

in TF-680 compresses video into MJPEG format and the support resolution of video 

can be up to 1920x1080 resolution.  It decompresses MJPEG files and delivers 

video to a display.  Comparing with other compression methods such as MPEG1/2/4 

and H.264, MJPEG delivers very low latency bidirectional interactive mechanism 

which is the best solution for interactive applications.  Lip sync mechanism also 

designed in the TF-
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2. Features 

 MCU 

 32-bit MCU, 160MHz operating frequency 

 8KB instruction cache and 8KB memory cache 

 19 multi-functions GPIO ports  

 Image compression / decompression engine, 166MHz operating frequency 

 Encode/decode image from(sso4J
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 RMII, MII or Turbo MII interface 

 802.3x jamming control for full duplex mode and Jamming for half 

duplex mode
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3. System block diagram 
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4. Functional Descriptions 

Below figure shows the internal block diagram of TF-680. 

SDRAM

(2M32 or 4M32 or 

8M32)

SDRAM

Controller

Hybrid

Switch

ACô97

Codec

MIC

Speaker

IR Ctrl

PHYLAN MAC

Scalar

Display

Codec

SPI

I2S Ctrl8-ch I2S 

12M

XTL

I2C, DDC

2 PLL

SDIO Ctrl

UART-0

UART-1

AES

128

32-bit MCU

APB AHB

JTAG

AC97 Ctrl

SDIO Ctrl

16KB

Buffer

GPIO

 

4.1 MCU 

The MCU is 32-bit, 5-stage pipeline CPU core with 160MHz operating frequency. The 

MCU has two caches, one is instruction cache and the other is data cache. Both are 

8Kbytes. MMU (Memory Management Unit) is also supported for address conversion. 

The block diagram is as below. The detail information of MCU refers to the 

programming guide. 
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4.2 Video Interface 

TF-680 video interface provides RGB888 for video input while TF-680 is configured as 

video en
BT
oU1.65 T7wode, and RGB888 and RGB666 for video output while TF-680 is 


BT
onfigured as video de
BT
odeT7wode. F
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4.4 SDRAM 

TF-680 SDRAM interface supports the max access SDRAM size up to 32Mx32. To 

support 1080P video resolution compression/decompression, the minimum size of 

SDRAM is 4Mx32. If maximum video resolution is only up 720P, 2Mx32 SDRAM will 

be sufficient. The SDRAM interface is operating at 160MHz. 

 

4.5 AC’97 Interface 

TF-680 AC’97 interface provides Standard AC-Link interface. Bit clock frequency is 

12.288MHz. The AC’97 interface provides a bridge between external audio codec and 

the internal AC’97 controller. AC’97 interface supports audio format 2-channel, 16-bit 

only. The audio data format inside TF-680 is as bellow. The Packet Header is 

configurable and it can be Ethernet MAC header data or UDP data. The Time Stamp is 

used for synchronization between sender and receiver and it must be zero if it is not 

adopted. 

 

 

 

4.6 I2S Interface 

TF-680 I2S interface supports 4 audio data format as bellows.  

 2 channels, 16 bits, 48K 

I2S clock frequency is 2 * 16 * 48000 = 1536000 Hz 

 2 channels, 24 bits, 48K 

I2S clock frequency is 2 * 32 * 48000 = 3072000 Hz 

 8 channels, 16 bits, 48K 

I2S clock frequency is 2 * 16 * 48000 = 1536000 Hz 

 8 channels, 24 bits, 48K  
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I2S clock frequency is 2 * 32 * 48000 = 3072000 Hz 

 

The data format inside TF-680 for 8-channel, 16-bit is shown as bellow. The same as 

AC’97 interface, the Packet Header is configurable and it can be Ethernet MAC 

header data or UDP data. The Time Stamp is used for synchronization between sender 

and receiver and it must be zero if it is not adopted. 

 

 

4.7 SPI Interface 

TF-680 SPI interface provides firmware execute in or download from external serial 

SPI flash. When TF-680 is configured to this mode through power on strap pin, TF-680 

executes firmware in external serial SPI flash or downloads firmware from external 

serial SPI flash to memory. The SPI initial clock frequency is 1MHz. It can be adjust to 

13.3MHz by setting the internal register. TF-680 does not supply SPI device mode. 

 

4.8 SDIO Interfaces 

TF-680 SDIO interfaces support two SDIO interfaces, one supports host mode, and the 

other supports slave mode. In the SDIO host mode interface, TF-680 provides 48MHz 

clock output. For SDIO device mode interface, it accepts max up to 50MHz clock input. 

Both are support 1-bit and 4-bit data modes.  

 

4.9 High Speed UART (Bluetooth UART) 

TF-680 High Speed UART interface provides a partial set of modem control pins, 

including nCTS and nRTS. It can support baud rates up to 1152Kbps. The High Speed 

UART features include: 
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 High
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4.14 10/100Mbps Ethernet MAC 

TF-680 builds in a 10/100Mbps Ethernet MAC with MII, RMII and Turbo MII 

interfaces for connection with a physical layer device (PHY). TF-680 10/100Mbps 

Ethernet MAC interface also provides serial management interface 
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5. Pin Descriptions 

 
 

I/O Type Convention 

Except signals SCLK and VCLK with 12mA driving output, all output signals are 

8mA driving strength. 

 

Type Description 

I/O Bi-directional input and output 

I Input 

O Output 

OD Open Drain 

IPU Internal Pull-Up 

IPUC Controllable internal Pull-Up 

 



                     TF-680 

Taifatech Confidential                                           2013/4/25 - 15 - 

Pin No Type Description 

N_RESET H14 I chip reset 

N_POR J14 I power on reset 
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GP2/ 

EDM_TMS 

L3 IPUC/O bit 2 of GPIO port group 1 

EDM TMS input 
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MII/RMII/Turbo-MII 

Pin No Type Description 

TXCLK0 C16 I/O Transmission clock 

  MII/RMII/Turbo-MII tx_clk input 

TXD0_0 C15 O bit 0 of transmission data bus 

  MII/RMII/Turbo-MII txd0 output 

TXD0_1 B16 O bit 1 of transmission data bus  

MII/RMII/Turbo-MII txd1 output 

TXD0_2 B15 O bit 2 of transmission data bus  

MII/Turbo-MII txd2 output 

TXD0_3 A15 O bit 3 of transmission data bus  

MII/Turbo-MII txd3 output 

RXCLK0 D16 I Received clock 

  MII/RMII/Turbo-MII rx_clk input 

RXD0_0 C13 I bit 0 of received data bus 

MII/RMII/Turbo-MII rxd0 input 

RXD0_1 D13 I bit 1 of received data bus 

MII/RMII/Turbo-MII rxd1 input 

RXD0_2 D14 I bit 2 of received data bus 

MII/Turbo-MII rxd2 input 

RXD0_3 D15 I bit 3 of received data bus 

MII/Turbo-MII rxd3 input 

RXDV0 D12 I Receive data valid 

MII/RMII/Turbo-MII rx_dv input 

COL0 C12 I MII/RMII/Turbo-MII Collision 

indication 

TXEN0 C14 O Transmission enable 

MDC H13 O Management data clock 

MDIO J13 I/O Management data input/output 

 

Video I/F 

Pin No. Type Description 

VCLK M16 I/O pixel clock for RGB 

pixel clock for YCbCr 

VVSYNC P10 I/O vertical sync 

VHSYNC N10 I/O horizontal sync 

VRGB_VALID T9 I/O pixel data valid 

SRC_HS P8 I source Hsync  
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SRC_VS R9 I source Vsync 

VR_0 P12 I/O bit 0 (the lowest bit) of pixel red color 

VR_1 R12 I/O bit 1 of pixel red color (RGB888) 

VR_2 T12 I/O bit 2 of pixel red color (RGB888) 

bit 0 (the lowest bit) of pixel red color 

(RX : RGB666 ) 

VR_3 P11 I/O bit 3 of pixel red color (RGB888) 

bit1 of pixel red color (RX : 

RGB666) 

VR_4 R11 I/O bit 4 of pixel red color (RGB888) 

bit 2 of pixel red color (RX : 

RGB666) 

bit 8 of 12-bit transfer pixel color 

(RX) 

VR_5 T11 I/O bit 5 of pixel red color (RGB888) 

bit 3 of pixel red color (RX : 

RGB666) 

bit 9 of 12-bit transfer pixel color 

(RX) 

VR_6 T10 I/O bit 6 of pixel red color (RGB888) 

bit 4 of pixel red color (RX : 

RGB666) 

bit 10 of 12-bit transfer pixel color 

(RX) 

VR_7 R10 I/O bit 7 (the highest bit) of pixel red 

color (RGB888) 

bit 5 (the highest bit) of pixel red 

color (RX : RGB666) 

bit 11 of 12-bit transfer pixel color 

(RX) 

VG_0 R15 I/O bit 0 (the lowest bit) of pixel green 

color (RGB888) 

VG_1 R14 I/O bit 1 of pixel green color (RGB888) 

VG_2 T16 I/O bit 2 of pixel green color (RGB888) 

bit 0 (the lowest bit) of pixel green 

color (RX : RGB666) 

VG_3 T15 I/O bit 3 of pixel green color (RGB888) 

bit 1 of pixel green color (RX : 
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RGB666) 

VG_4 T14 I/O bit 4 of pixel green color (RGB888) 

bit 2 of pixel green color (RX : 

RGB666) 

VG_5 P13 I/O bit 5 of pixel green color (RGB888) 

bit 3 of pixel green color (RX : 

RGB666) 

bit 5 of 12-bit transfer pixel color 

(RX) 

VG_6 R13 I/O bit 6 of pixel green color (RGB888) 

bit 4 of pixel green color (RX : 

RGB666) 

bit 6 of 12-bit transfer pixel color 

(RX) 

VG_7 T13 I/O bit 7 (the high1 re n

BT

1 0 0 1 341.83 502. re

W* 8nX)(the h
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(RX) 

VB_6 P14 I/O bit 6 of pixel blue color (RGB888) 

bit 4 of pixel blue color (RX : 

RGB666) 

bit 2 of 12-bit transfer pixel color 

(RX) 

VB_7 R16 I/O bit 7 (the highest bit) of pixel blue 

color (RGB888) 

bit 5 (the highest bit) of pixel blue 

color (RX : RGB666) 

bit 3 of 12-bit transfer pixel color 

(RX) 

 

Audio I/F 

Pin No Type Description 
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SDRAM I/F 

Pin No Type Description 

SCKE G3 O SDRAM clock enable 

N_SRAS A5 O row address strobe 

N_SCAS C6 O column address strobe 

N_SWE C7 O write enable 

SBS_0 B5 O 
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SD_25 J2 I/O Bit 25 of data bus 

SD_26 K1 I/O Bit 26 of data bus 

SD_27 K2 I/O Bit 27 of data bus 

SD_28 L1 I/O Bit 28 of data bus 

SD_29 L* n

 /P <</MCID 21/Lang (en-US)>> BDC q
 /P <</MCID 18/Lang (en-USn-US)>> BDC q
 /P <</MCI.( )] TJ
/O
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SD1_D3 R6 IPUC/O SDIO1 bit 3 of data bus 

 

Blue Tooth UART (High Speed UART) 

Pin No Type Description 

SOUT2/ 

GP10 

N4 IPUC/O Blue tooth UART serial output 

Bit 10 of GPIO port 

NRTS2/ 

GP11 

P4 IPUC/O Blue tooth UART request to send output 

When low, this signal informs the modem or 

data set that the UART is ready to exchange 

data 

Bit 11 of GPIO port 

SIN2/ 

GP12 

R4 IPUC/O Blue tooth UART serial input 

Bit 12 of GPIO port 

NCTS2/ 

GP13 

T4 IPUC/O Blue tooth UART clear to send input 

When low, this signal indicates that a modem 

or data set is ready to exchange data. 

Bit 13 of 
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PWM 

Pin No Type Description 

PWM0/ 

GP4 

N9 IPUC/O Panel backlight 0 

Bit 4 of GPIO port 

PWM1/ 

GP5 

P9 IPUC/O Panel backlight 1 

Bit 5 of GPIO port 

 

IR 

Pin No Type Description 

IR0/ 

GP2 

D11 IPU/O IR0 data 

Bit 2 of GPIO port 
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1: Enable ICE interface while 

ICE1_SEL=0,  

0: Enable AC97/I2S interface while 

ICE1_SEL=0. 

CHIP_TYPE C8 I 1: decoder mode, 0: encoder mode 

BOOT_TYPE/ 

SPI_DO/ 

GP1 

D9 IPUC/O BOOT_TYPE: Strap-pin during power on 

reset. 1: Boot from SPI, 0: Boot from 

I2C 

SPI_DO: SPI data output 

Bit 1 of GPIO port 

GP31 D8 I SCAN_ENABLE for testing 

 

SPI Pins Selection  

Setting 

SPI Signals 

SPI1_SEL=1 

 BOOT_TYPE=1 

SPI1_SEL=0 

BOOT_TYPE=1 
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6. Electric Characteristics 

6. 1. Absolute Maximum Ratings 

(VDD=3.3V or 1.8V, GND=0V) 

Item Symbol Conditions Rating Unit 

Ambient Temperature TAB  0 
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Low level output current@ 

VOL = 0.45V 

 8mA 4.0 7.4 10.5 mA 

 12mA 6.0 11.1 15.8 mA 

Low level output current 

@VoL =0.4V 

 8mA 8.4 13.3 16.3 mA 

 12mA 12.6 19.9 24.4 mA 

High level output current  

@VOH = 1.35V 

 8mA 3.7 6.0 8.4 mA 

 12mA 5.5 9.0 12.5 mA 

High level output current 

@VoH =2.4V  

 8mA 9.4 19.2 29.9 mA 

 12mA 14.2 28.9 44.8 mA 
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7. AC Characteristics Timing Chat 

7. 1. Reset 

 

 
 

Item Symbol Min. Max. Unit 

RESET time tST 1 - us 

 

7. 2. MII Interface 

 
 

Item Symbol Min. Max. Unit 

MII output data delay time tTXD - 20 ns 

 

 
 

Item Symbol Min. Max. Unit 

MII input data setup time tRXS 5 - ns 
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7. 3. MDC/MDIO Interface 

 
 

Item Symbol Min. Max. Unit 

MDC/MDIO output data delay time tMDO (tcycle/2) (tcycle/2)+5 ns 

Note: tcycle is the cycle time of the MDC clock which is configurabl6.8 504.19 Tm
T

Q 

Q

q

359.11 518.83 4.47 555.31 0.47998 0.12 re

f*

28ock
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7. 5. PS2 Interface 

 

 

Item Symbol Min. Max. Unit 

PS2 data to falling edge of clock setup time tPS2DCS 5 25 us 

PS2 rising edge of clock to data hold time tPS2CDH 5 tPS2CH-5 us 
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7. 6. AC97 Interface 

 

 

 

 

Item Symbol Min. Max. Unit 

AC97 reset time tAC97ST 1 - us 

AC97 reset de-assert to bitclk or sdin active tAC97STD - 25 ns 

AC97 reset de-assert to bitclk rising tAC97STCH 163 400 ns 

low period of the AC97 bitclk tAC97CL 36 45 ns 

high period of the AC97 bitclk tAC97CH 36 45 ns 

AC97 input data setup time tAC97S 10 - ns 

AC97 input data hold time tAC97H 10 - ns 

 

 

 

 

 

Item Symbol Min. Max. Unit 

Period of the AC97 sync tAC97SC 20 - us 

High period of the AC97 sync tAC97SH 1 - us 

Low period of the AC97 sync tAC97SL 19 - us 

AC97 sync de-assert to bitclk rising tAC97SCH 163 - ns 

 

 

tAC97ST 

tAC97STD 

tAC97STCH tAC97CH 
tAC97CL 

N_AC97_RST 

AC97_BITCLK 

AC97_SDIN 

tAC97S 

tAC97H 

tAC97SH 

AC97_SYNC 

AC97_BITCLK 

~
 

~
 

~
 

~
 

tAC97SCH 

tAC97SL 
tAC97SC 



                     TF-680 

Taifatech Confidential                                           2013/4/25 - 32 - 

 

 

 

Item Symbol Min. Max. Unit 

AC97 output data delay time tAC97D - 15 ns 

 

 

7. 7. I2S Interface 

 

 

 

Item Symbol Min. Max. Unit 
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7. 8. Video Interface 

 

 

 

Item Symbol Min. Max. Unit 

Period of the video pixel clock tPIXC 6 - ns 

Video input data and control setup time tPIXS 2 - ns 

Video input data and control hold time tPIXH 1 - ns 

 

 

7. 9. SDIO Interface 

 

 25MHz timing chart 

 

 

tPIXC 

VCLK 

VVSYNC, 

VHSYNC, 

VRGB_VALID, 

VB_n, VR_n, 

VG_n 

tPIXS tPIXH 
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7. 10. GPIO Interface 

 

 

 

Item 
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7. 11. SDRAM Interface 

 

 

 

 

 

 

 

 

 

 

 

Item Symbol Min. Max. Unit 

Period of the SDAM clock tCK 6 - ns 

High period of the SDAM clock tCH 2.8 - ns 

Low period of the SDAM clock tCL 3 - ns 

SDRAM output RAS, CAS, WE delay time tCMD 2.65 4.35 ns 

Auto refresh time tRFC 26 52 us 

tCM

D 
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Item Symbol Min. Max. Unit 

SDRAM output RAS, CAS, WE delay time tCMD 2.65 4.35 ns 

SDRAM output address delay time tAD 2.45 4.3 ns 

SDRAM output data delay time tDD 1 4.5 ns 

 

 

 

 

Item Symbol Min. Max. Unit 

SDRAM input data setup time tDS 0.5 - ns 

SDRAM input data hold time tDH 0 - ns 

 

 

 

 

tDS 
tD

H 

tAD 

tDD 
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8.2 Power on Sequence 

The guide line is the PAD power should be ready before the Core power. For TF680, 

there are 3.3V for PLL PAD powers, 3.3/1.8V for other PAD power. These powers 

should lead before the Core power 1.2V. If you do not follow the sequence, the PAD 

may enter latch-up state. The chip will not enter normal state. 

The proposal for the delay of PAD power to Core power is less than 1ms. The long 

delay time may reduce the chip life. 

 

9. Mechanical Drawing 

Unit in mm 
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0.625+0.1(**) 
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10. Marking Rule 

 

 

 

   

 

 

 

 

 

 

ñxò represents a number f
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11. Application Note 

11.1 Reflow Condition 

 

11.2 SMT Assembly Recommendations 

This document is intended to help to yield high quality for the solder attachment 

of TFBGA ball pins. If customers cannot meet/follow all of the recommendations, 

they should contact Taifatech to discuss the best alternatives. 

I. IR reflow condition 

 Please refer to J-STD-020D1 as defined in “11.1 Reflow Condition”. 

II. Solder paste 

 Please choose the solder paste with melting point near 217℃(the melting 

point of solder ball, composition: SAC405). 

III. Location tolerance of SMT 

 The location tolerance for ball size 0.35mm TFBGA is +/- 0.11mm. SMT 
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