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1 Introduction

1.1 Features

Cost Effective Highly Integrated Triple ADC +
ITU656/601 Decoder + digital RGB + 2D Video
Decoder + 8051 + OSD + Scalar + Keystone +
TCON + TTL/DAC + DC-to-DC + LED/CCFL
controls

Integrates 10-bit Triple Analog to Digital
Converters (ADC) & Phase Locked Loop
(PLL), for supporting CVBS, S-Video,
YPbPr(480i) and RGB inputs
Scaler supports 2-D adaptive intra-field de-
interlacer and non-linear 16:9 aspect ration.
Requires no external Frame Buffer Memory
for de-interlace.
Integrate ITU656/601_8/L601_16 Decoder
Support digital RGB565/666/888 inputs
Built-in 8051 MCU
Advanced On Screen Display (OSD) function
Programmable Timing Controller (TCON)
most panel interfaces
Multi-standard color decoder with 2D
adaptive comb filter
Innovative and flexible design to reduce total
system cost

Triple 10-bits ADCs
80MSPS Conversion Rate ADC
Built-in Pre-amp, mid-level & ground clamp
Automatic Clamp Control for CVBS, Y and C
Programmable Static Gain Control or
Automatic Gain Control for CVBS or Y/C
Max Input configuration up to 6xCVBS, 3xS-
video
Build-in Line-Lock PLL for RGB and YPbPr.
Phases Tracking and Boundary for adjusting
input quality.
RGB input resolution supported up-to SXGA

Digital Video Enhancement
Separate Luminance and Chroma Enhancer
Y (Luma) Supports Luminance BLE/WLE,
DLTi., Contrast and Brightness adjustment
C (Chroma) Supports DCTI, Saturation and
Hue adjustment.

FIR Based Advanced Scaling Engine
Coefficient based sharpness filters
Independent vertical and horizontal scaling
16:9 Non-linear Aspect ratio
Keystone adjustment

Crystal Oscillator Circuit
Direct interface to a (27.0MHz) Crystal
Also provide a buffered clock output for
external Micro-controller

LCD Interface
Provides 3x256 Gamma correction for panel
compensation
Supports image pan functions
Programmable Timing Controller
Built-in software adjustable VCOM voltage
RGB Triple DAC and/or 24-bit TTL output
Integrated high efficiency DC-DC power
conversion unit for gate and source drivers
reduces energy consumption
Integrated TFT-LCD backlight inverter drive
unit supports LED typed backlight
Software adjustable lamp dimming
Output(LCD) resolution support up-to XGA

Built-in On Screen Display Engine
- 8K/16K/24K-word OSD1 and 8K/16K-word

OSD2 memory
Supports text or bitmap modes
Supports character blinking and overlay
functions
Fully programmable character mapping
Supports alpha blending & Zoom-in/Zoom-
out function
Built-in 114+ fonts (18x12, 24x16 each)
Pattern-Filled background
Optional fonts stored in off-chip serial ROM

Digital Test Pattern Generator
Programmable standard & special panel
burn-in test patterns
Support special border frame blocking mode

Misc.
Supports 2-wire l2C (Slave/Master)
Supports external SPI flash ROM with Cache
Supports free run OSD mode
Supports SAR*4
Supports Touch Panel l/F
Pulse Width Modulation Outputs
General Purpose Input/Output (GPIO)
Built-in 8051 MCU with Cache and expanded
access buffers.

Power Supply: +1.8V, +3.3V and +5V

Package: 128-pin LQFP
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1.2 General Description

The T138AF is a highly integrated All-in-one
Visual Processor that provides major cost saving
solution for the portable applications. T138AF has
built-in high performance Triple ADCs, TCON, triple
DACs output and/or 24-bits TTL output. Scaling
Machine with sophisticated upscaling and
downscaling algorithms. The Innovative integrated

"Frame-Buffer-Less" De-interlacer can significantly
reduce system cost. The T138AF also integrates
enhanced two layer OSD engines. The device can
interface to an external micro-controller through 2-
wire serial bus interface or use internal MCU (8051)
with ROM code in external SPI Flash ROM. It
supports smooth keystone scaling for projector

1.3 Applications

1. Small to medium sized displayer, In-car TV
2. Video Door Phone

3. Digital Photo Frame
4. Projector
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1.4 System Architecture

T138 Block Diagram
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1.5 System Configurations

S-VIDEO

TV Tuner

HSYNC
VSYNC

Component

Video _I
V656/L601

Decoder ~~I

GPS RGB565/666/888

o

T138

Video
Display

Controller

18051+
BIU

Built-in

TCON Signals

L ÿ BSLT —T~m3« "j
/r 525 D 1rÿ\1 s 7
_

MM A

1j L

4.43 _
"7 J illtmI /PI

\ _ _t
j

\ T
I_ _I

TFT-LCD

I2C | 8051
d=!>! MCU

/I_l\J SPI Flash i
-I i ROM !

Figure 1-2 System Configurations

© Copyright 2008 Terawins, Inc.

7



T138AF Advanced Information-Confidential D/N-DT0138002 Copyright by Terawins, Inc.

1.6 Pinout Diagram
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1.7 Pin Description

Table 1-1 T138AFF Pin Description

Symbol Pin# Type Description

Power Supplies
VDD18 30, 60, 88 PWR +1.8V digital core power supply

VDD33 44, 73, 87 PWR +3.3V digital output power supply

AVDDB 1 PWR +3.3V analog power supply for ADC channel 2
AVDDG 6 PWR +3.3V analog power supply for ADC channel 1
AVDDR 11 PWR +3.3V analog power supply for ADC channel 0

VD5A 105 PWR +5.0V analog power supply for DAC

VD33DAC 113 PWR +3.3V analog power supply for DAC

VD33PWM 116 PWR +3.3V analog power supply for DC Converter

AVDDP 19 PWR +3.3V analog power supply for PLL
GND 29, 47, 70, 89 GND Digital ground

AGNDB 5 GND Analog ground for ADC channel 2
AGNDG 10 GND Analog ground for ADC channel 1
AGNDR 15 GND Analog ground for ADC channel 0

VS33DAC 106 GND Analog ground for DAC
VS33PWM 117 GND Analog ground for DC Converter

GNDP 16 GND Analog ground for PLL

Output Interface Signals
IOR 109 AO Channel R current output

IOG 108 AO Channel G current output

IOB 107 AO Channel B current output

VCOMAMP 111 AO VCOM output

VCOMDC 112 AO VCOM output

VCOM i 72 Dl, P/D VCOM input

LLCkl 67 DO, P/D Output Data Clock
LLCk2 68 DO, P/D Output Data Clock
LLCk3 69 DO, P/D Output Data Clock

Timing Controller Interface Signals
POL/VCOM 64 DO, P/D Horizontal Polarity Output Signal. Share w/ HSO

STH1 65 DO, P/D Horizontal Start Pulse 1 Signal. Share w/ VSO

STH2 66 DO, P/D Horizontal Start Pulse 2 Signal. Share w/ DEO
Q1H 71 DO, P/D Panel polarity control

LP/OEH 72 DO, P/D Latch pulse for column driver
GCLK/CKV 74 DO, P/D Gate driver clock
GOE/OEV 75 DO, P/D Gate driver output enable

STV1 76 DO, P/D Gate driver start pulse

STV2 77 DO, P/D Gate driver start pulse
CKVB 43 DO, P/D Inverse output of gate driver clock
STHB 45 DO, P/D Inverse output of horizontal start pulse
STVB 46 DO, P/D Inverse output of gate driver start pulse

UD 49 DO, P/D Panel UP/Down Control

RL 48 DO, P/D Panel Right/Left Control
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Symbol Pin# Type Description

Power Management Signals
VFB 114 Al Feedback of DC-DC current

VPWM (PWM DC) 115 AO PWM output, connect o external N-channel power MOSFET

VFBI/VFBL 118 Al Feedback of Lamp current

VPWMP/PWM LED 119 AO PWM output, drive PMOSFET switch

Parallel Panel TTL Interface Signals
CLKO 67 DO, P/D Pixel clock

DRO[7:0] 96-91, 46, 48 DO, P/D Red channel output data

DGO[7:0] 90, 86-82, 43-42 DO, P/D Green channel output data

DBO[7:0] 81-78, 51-50, 45,
49

DO, P/D Blue channel output data

Serial Panel Interface Signals
vso 65 DO, P/D Vertical Synchronization Output Control Signal. Share w/

STH1

HSO 64 DO, P/D Florizontal Synchronization Output Control Signal. Share w/
POL/VCOM

DEO 66 DO, P/D Florizontal Output Data Enable Signal. Share w/ STFI2

CLKO 67 DO, P/D sPanel clock

sD0~sD7 68, 69,71,
72,74-77

DO, P/D sPanel data, share w/ TCON signals

Touch Panel and SAR ADC Signals
TPR 120 AIO Touch Panel Right sense/control

TPB 121 AIO Touch Panel Bottom sense/control

TPL 122 AIO Touch Panel Left sense/control

TPU 123 AIO Touch Panel Upper sense/control

SAROO 124 Al SAR ADC input 00 (for keypads sense)
SAR12 125 Al SAR ADC input 12

SAR11 126 Al SAR ADC input 11
SAR10 128 Al SAR ADC input 10

Configuration Interface Signals
SPI CSB 23 DIO, P/U Chip select to SPI Flash ROM (active low)

SPI CLK 24 DIO, P/D Clock to SPI Flash ROM
SPI D 25 DIO, P/D Output data to SPI Flash ROM
SPI Q 26 DIO, P/U Input data from SPI Flash ROM

RSTB 33 Dl, P/U Whole chip reset.

SDA 34 DIO, P/U 2-wire serial bus data. Power down does not affect SDA.

SCL 35 DIO, P/U 2-wire serial bus clock. Power down does not affect SCL. This
pin should be high when RSTB asserted for avoid entering
Scan test mode.

XCLK2MC 36 DO Buffered XCLKI for external microprocessor.
CPUINT (A3) 37 DIO, P/U Internal Interrupt.

This pin is a reset strap pin for l2C device address. When
RSTB goes high, if this pin is high, then default l2C device
address is 50h, else 40h.

ADC, PLL, Slicer Interface
ACB2 2 Al Analog input 2 of channel 2
ACB1 3 Al Analog input 1 of channel 2
ACBO 4 Al Analog input 0 of channel 2
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