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Attention Please: Under the technology license agreement between MStar and Dolby/SRS/BBE, MStar is obliged not to
provide samples that incorporate Dolby/SRS/BBE technology to any third party who is not a qualified licensee of
Dolby/SRS/BBE respectively.

FEATURES

LCD TV controller with PIP display functions

Input supports up to UXGA & 1080P

Panel supports up to full HD (1920x1080)

TV decoder with 3-D comb filter

Multi-standard TV sound demodulator and

decoder

10-bit triple-ADC for TV and RGB/YPbPr

10-bit video data processing

Integrated DVI/HDCP/HDMI compliant

receiver

High-quality dual scaling engines & dual 3-D video

de-interlacers

3-D video noise reduction

MStarACE-3 picture/color processing engine

Embedded On-Screen Display (OSD) controller

engine

Built-in MCU supports PWM & GPIO

Built-in dual-link 8/10-bit LVDS transmitter

5-volt tolerant inputs

Low EMI and power saving features

216-pin LQFP

NTSC/PAL/SECAM Video Decoder

e Supports NTSC M, NTSC-J, NTSC-4.43, PAL
(8,D,G,H,M,N,1,Nc), and SECAM

* Automatic TV standard detection

e 3-D Comb filter for NTSC/PAL

* 5 configurable CVBS & Y/C S-video inputs

* Supports Closed-caption, and V-chip

* CVBS video output

Video IF for Multi-Standard Analog TV

* Digital low IF architecture

» Stepped-gain PGA with 26 dB tuning range
and 1 dB tuning resolution

* Maximum IF analog gain of 37dB in addition to
digital gain

* Programmable TOP to accommodate different
tuner gain to optimize noise and linearity
performance

Version 0.2

Multi-Standard TV Sound Decoder

e Supports BTSC/A2/EIA-J demodulation and
decoding

* FM stereo & SAP demodulation

e L/Rx2 and SIF audio inputs

* L/Rx2 loudspeaker and line outputs

e Supports sub-woofer output

¢ Built-in audio output DAC's

* Audio processing for loudspeaker channel,
including volume, balance, mute, tone, and
P/G EQ

e Support MP3 decode

e Optional advanced surround available
(Dolby*, SRS?, BBE?®... etc) N°t©

Digital Audio Interface

* S/PDIF digital audio input & output

e HDMI audio channel processing capability

* Programmable delay for audio/video
synchronization

Analog RGB Compliant Input Ports

e Two analog ports support up to UXGA

e Supports HDTV RGB/YPbPr/YCbCr

e Supports Composite Sync and SOG
(Sync-on-Green) separator

* Automatic color calibration

DVI/HDCP/HDMI Compliant Input Port

e Two DVI/HDMI input ports with built-in switch

e Supports TMDS clock up to 225MHz @ 1080P
60Hz with 12-bit deep-color resolution

¢ Single link on-chip DVI 1.0 compliant receiver

* High-bandwidth Digital Content Protection
(HDCP) 1.1 compliant receiver

* High Definition Multimedia Interface (HDMI)
1.3 compliant receiver with CEC support

! Trademark of Dolby Laboratories
2 Trademark of SRS Labs, Inc.
% Registered trademark of BBE Sound, Inc.
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Long-cable tolerant robust receiving
Support HDTV up to 1080P

m Auto-Configuration/Auto-Detection

Auto input signal format and mode detection
Auto-tuning function including phasing,
positioning, offset, gain, and jitter detection
Sync detection for H/V Sync

m High-Performance Scaling Engines

Fully programmable shrink/zoom capabilities
Nonlinear video scaling supports various
modes including Panorama

m Video Processing & Conversion

3-D motion adaptive video de-interlacer
Edge-oriented adaptive algorithm for smooth
low-angle edges

Automatic 3:2 pull-down & 2:2 pull-down
detection and recovery

PIP with programmable size and location,
supports multi-video applications

MStar 3™ Generation Advanced Color Engine
(MStarACE-3) automatic picture enhancement
gives:

* Brilliant and fresh color

* Intensified contrast and details

* Vivid skin tone

* Sharp edge

* Enhanced depth of field perception

* Accurate and independent color control
sRGB compliance allows end-user to
experience the same colors as viewed on CRTs
and other displays

Programmable 12-bit RGB gamma CLUT

3-D video noise reduction

Frame rate conversion

Version 0.2
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m  On-Screen OSD Controller

16/256 color palette

512 1/2/4/8-bit per pixel fonts

Supports texture function

Supports 4K attribute/code

Horizontal and vertical stretch of OSD menus
Pattern generator for production test
Supports OSD MUX and alpha blending
capability

Supports blinking and scrolling for closed
caption applications

m LVDS Panel Interface

Supports 8/10-bit dual link LVDS up to full HD
(1920x1080)

Supports 2 data output formats: Thine & Tl
data mappings

Compatible with TIA/EIA

Dithering with 6/8 bits options

Reduced swing for LVDS for low EMI
Supports flexible spread spectrum frequency
with 360Hz~11.8MHz and up to 25%
modulation

m Integrated Micro Controller

Embedded 8032 micro controller
Configurable PWM'’s and GPI1QO’s

Low-speed ADC inputs for system control
SPI bus for external flash

Supports external MCU option controlled
through 4-wire double-data-rate direct MCU
bus or 8-bit direct MCU bus

m External Connection/Component

2.

USB 2.0 port with internal switch to host
controller

16-bit data bus for external frame buffer (DDR
DRAM)

All system clocks synthesized from a single
external clock

7/8/2008
All rights reserved.
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GENERAL DESCRIPTION

The MST6M16GS is a high performance and fully integrated IC for multi-function LCD monitor/TV with
resolutions up to full HD (1920x1080). It is configured with an integrated triple-ADC/PLL, an integrated
DVI/HDCP/HDMI receiver, a multi-standard TV video and audio decoder, a video de-interlacer, a scaling engine,
the MStarACE-3 color engine, an on-screen display controller, an 8-bit MCU and a built-in output panel interface.
By use of external frame buffer, PIP/POP is provided for multimedia applications. Furthermore, 3-D video
decoding and processing are fulfilled for high-quality TV applications. To further reduce system costs, the
MST6M16GS also integrates intelligent power management control capability for green-mode requirements and
spread-spectrum support for EMI management.

Version 0.2 -3- 7/8/2008
Copyright © 2008 MStar Semiconductor, Inc.  All rights reserved.
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PIN DIAGRAM (MST6M16GS)

MST6M16GS
Full HD LCD TV Controller with PIP and VIF
Preliminary Data Sheet Version 0.2
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PIN DESCRIPTION
MCU Interface

Pin Name Pin Type Function Pin
AD[3] 1/0 w/5V-tolerant MCU 4-bit DDR Direct Bus; 4mA driving strength 82
AD[2:0] 1/0 (not 5V-tolerant) MCU 4-bit DDR Direct Bus; 4mA driving strength 81-79
WRZ 1/0 w/ 5V-tolerant MCU Bus WDZ, active low 83
RDZ 1/0 w/ 5V-tolerant MCU Bus RDZ, active 84
ALE 1/0 w/ 5V-tolerant MCU Bus ALE, active high 85
SPI_SCK Output (not 5V-tolerant) | SPI Flash Serial Clock 146
SPI_SDI Output (not 5V-tolerant) | SPI Flash Serial Data Input 147
SPI_SCz Output (not 5V-tolerant) | SPI Flash Chip Select 148
SP1_SDO Input w/ 5V-tolerant SPI Flash Serial Data Output 149
INT 1/0 w/ 5V-tolerant External Interrupt Input/Output 162
HWRESET Schmitt Trigger Input Hardware Reset; active high 169
w/ 5V-tolerant

Analog Video Interface

Pin Name Pin Type Function Pin
REXT Analog Input External Resister 390 ohm to AVDD_33 11
VCLAMP CVBS/YC Mode Clamp Voltage Bypass 14
REFP Internal ADC Reference Top De-coupling Pin 15
REFM Internal ADC Reference Bottom De-coupling Pin 16
HSYNCO Schmitt Trigger Input Analog HSYNC Input from Channel O 29
w/ 5V-tolerant
VSYNCO Schmitt Trigger Input Analog VSYNC Input from Channel 0 30
w/ 5V-tolerant
VSYNC2 Schmitt Trigger Input Analog VSYNC Input from Channel 2 31
w/ 5V-tolerant
BINOM Analog Input Reference Ground for Analog Blue Input from Channel O 21
BINOP Analog Input Analog Blue Input from Channel 0 22
GINOM Analog Input Reference Ground for Analog Green Input from Channel 0 |23
GINOP Analog Input Analog Green Input from Channel 0 24
SOGINO Analog Input Sync-On-Green Input from Channel 0 25
RINOP Analog Input Analog Red Input from Channel O 26
BIN1P Analog Input Analog Blue Input from Channel 1 17
Version 0.2 -5- 7/8/2008
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Pin Name Pin Type Function Pin
SOGIN1 Analog Input Sync-On-Green Input from Channel 1 18
GIN1P Analog Input Analog Green Input from Channel 1 19
RIN1P Analog Input Analog Red Input from Channel 1 20
YO Analog Input Luma Video Input 0 / 32
CVBS Input Channel 4 (CVBS4)
CVBS3 Analog Input Analog CVBS (Composite) / S-Video (Y/C) Input Channel 3 |33
CVBS2 Analog Input Analog CVBS (Composite) / S-Video (Y/C) Input Channel 2 |34
CVBS1 Analog Input Analog CVBS (Composite) / S-Video (Y/C) Input Channel 1 |35
CVBSO Analog Input Analog CVBS (Composite) / S-Video (Y/C) Input Channel 0 |37
VCOM1 Analog Input Common Analog Input Reference Ground 1 (for 36
CVBS/ADCB)
VCOMO Analog Input Common Analog Input Reference Ground 0 (for 38
CVBS/ADCB)
CVBSOUT1 Analog Output CVBS (Composite) Video Output Channel 1 40
CVBSOUTO Analog Output CVBS (Composite) Video Output Channel 0 41
Analog Audio Interface
Pin Name Pin Type Function Pin
AUVRM Analog Output Negative Reference Voltage for Audio ADC 58
AUVRP Analog Output Positive Reference Voltage for Audio ADC 59
AUVAG Analog Output Reference Voltage for Audio Common Mode 60
LINE_IN_OL Analog Input Audio Line Input Left Channel 0 62
LINE_IN_OR Analog Input Audio Line Input Right Channel 0 63
LINE_IN_1L Analog Input Audio Line Input Left Channel 1 64
LINE_IN_1R Analog Input Audio Line Input Right Channel 1 65
AUCOM Analog Input Reference Ground for Audio Line Input 66
LINE_OUT_1L Analog Output Main Audio Output Left Channel 1 (DAO) 71
LINE_OUT_1R Analog Output Main Audio Output Right Channel 1 (DAO) 72
LINE_OUT_2L Analog Output Main Audio Output Left Channel 2 (AA1) 69
LINE_OUT_2R Analog Output Main Audio Output Right Channel 2 (AA1) 70
LINE_OUT_3L Analog Output Main Audio Output Left Channel 3 (AAQ) 67
LINE_OUT_3R Analog Output Main Audio Output Right Channel 3 (AA0) 68
Version 0.2 -6- 7/8/2008
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DVI/HDMI Interface

MST6M16GS
Full HD LCD TV Controller with PIP and VIF
Preliminary Data Sheet Version 0.2

Pin Name Pin Type Function Pin
RXACKN DVI/HDMI Input Negative DVI/HDMI Input for A Link Clock Channel 1
RXACKP DVI/HDMI Input Positive DVI/HDMI Input for A Link Clock Channel 2
RXAON DVI/HDMI Input Negative DVI/HDMI Input for A Link Data Channel 0 3
RXAOP DVI/HDMI Input Positive DVI/HDMI Input for A Link Data Channel 0 4
RXAIN DVI/HDMI Input Negative DVI/HDMI Input for A Link Data Channel 1 6
RXA1P DVI/HDMI Input Positive DVI/HDMI Input for A Link Data Channel 1 7
RXA2N DVI/HDMI Input Negative DVI/HDMI Input for A Link Data Channel 2 8
RXA2P DVI/HDMI Input Positive DVI/HDMI Input for A Link Data Channel 2 9
RXBCKN DVI/HDMI Input Negative DVI/HDMI Input for B Link Clock Channel 203
RXBCKP DVI/HDMI Input Positive DVI/HDMI Input for B Link Clock Channel 204
RXBON DVI/HDMI Input Negative DVI/HDMI Input for B Link Data Channel 0 206
RXBOP DVI/HDMI Input Positive DVI/HDMI Input for B Link Data Channel 0 207
RXB1N DVI/HDMI Input Negative DVI/HDMI Input for B Link Data Channel 1 209
RXB1P DVI/HDMI Input Positive DVI/HDMI Input for B Link Data Channel 1 210
RXB2N DVI/HDMI Input Negative DVI/HDMI Input for B Link Data Channel 2 212
RXB2P DVI/HDMI Input Positive DVI/HDMI Input for B Link Data Channel 2 213
LVDS Interface

Pin Name Pin Type Function Pin
LVAOM Output LVDS A-Link Channel 0 Negative Data Output 183
LVAOP Output LVDS A-Link Channel 0 Positive Data Output 182
LVAIM Output LVDS A-Link Channel 1 Negative Data Output 181
LVA1P Output LVDS A-Link Channel 1 Positive Data Output 180
LVA2M Output LVDS A-Link Channel 2 Negative Data Output 179
LVA2P Output LVDS A-Link Channel 2 Positive Data Output 178
LVA3M Output LVDS A-Link Channel 3 Negative Data Output 175
LVA3P Output LVDS A-Link Channel 3 Positive Data Output 174
LVA4AM Output LVDS A-Link Channel 4 Negative Data Output 173
LVA4P Output LVDS A-Link Channel 4 Positive Data Output 172
LVACKM Output LVDS A-Link Negative Clock Output 177
LVACKP Output LVDS A-Link Positive Clock Output 176
LVBOM Output LVDS B-Link Channel 0 Negative Data Output 197
Version 0.2 -7- 7/8/2008
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Pin Name Pin Type Function Pin
LVBOP Output LVDS B-Link Channel 0 Positive Data Output 196
LVB1M Output LVDS B-Link Channel 1 Negative Data Output 195
LVB1P Output LVDS B-Link Channel 1 Positive Data Output 194
LVB2M Output LVDS B-Link Channel 2 Negative Data Output 193
LVB2P Output LVDS B-Link Channel 2 Positive Data Output 192
LVB3M Output LVDS B-Link Channel 3 Negative Data Output 189
LVB3P Output LVDS B-Link Channel 3 Positive Data Output 188
LVB4M Output LVDS B-Link Channel 4 Negative Data Output 187
LVB4P Output LVDS B-Link Channel 4 Positive Data Output 186
LVBCKM Output LVDS B-Link Negative Clock Output 191
LVBCKP Output LVDS B-Link Positive Clock Output 190

GPIO Interface

Pin Name Pin Type Function Pin
GPIOD[2:0] 1/0 (not 5V-tolerant) General Purpose Input/Output 75-73
GPIOT[1] 1/0 w/ 5V-tolerant General Purpose Input/Output 168
GPIOM[1:0] 1/0 w/ 5V-tolerant General Purpose Input/Output 201, 200
SARO 1/0 (not 5V-tolerant) SAR Low Speed ADC Input O 152
SAR1 1/0 (not 5V-tolerant) SAR Low Speed ADC Input 1 153
SAR2 1/0 (not 5V-tolerant) SAR Low Speed ADC Input 2 154
SAR3 1/0 (not 5V-tolerant) SAR Low Speed ADC Input 3 155
PWMO 1/0 (not 5V-tolerant) Pulse Width Modulation Output; 4mA driving strength / | 156

MCU Configuration Input 0 During Reset /
General Purpose Input/Output

PWM1 1/0 (not 5V-tolerant) Pulse Width Modulation Output; 4mA driving strength / | 157
MCU Configuration Input 1 During Reset /
General Purpose Input/Output

PWM2 1/0 (not 5V-tolerant) Pulse Width Modulation Output; 4mA driving strength / | 165
General Purpose Input/Output
PWM3 1/0 (not 5V-tolerant) Pulse Width Modulation Output; 4mA driving strength / | 166

General Purpose Input/Output

IRIN Input w/5V-tolerant IR Receiver Input / 163
General Purpose Input/Output

Version 0.2 -8- 7/8/2008
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DRAM Interface

MST6M16GS

Full HD LCD TV Controller with PIP and VIF
Preliminary Data Sheet Version 0.2

Pin Name Pin Type Function Pin

BADR[1:0] Output DRAM Memory Bank Address 86, 87

RASZ Output Row Address Strobe; active low 88

CASZ Output Column Address Strobe; active low 92

WEZ Output Write Enable; active low 93

MADR[11:0] Output DRAM Memory Address 94-105

DQM[1:0] Output Data Mask for Low Byte; active high 135, 109

DQS[1:0] 1/0 Data Strobe 134, 110

MDATA[15:0] 1/0 DRAM Memory Data Bus 132-129, 127,
126, 124, 123,
121-118, 116,
115, 113, 112

MCLKZ Output DRAM Memory Negative Differential Clock 136

MCLK Output DRAM Memory Positive Differential Clock 137

MCLKE Output DRAM Memory Clock Enable 138

MVREF Input Reference Voltage for DDR SDRAM Interface 139

USB Interface

Pin Name Pin Type Function Pin
USB20_REXT USB External Resistor Pin; Connected through 900 ohm 140
(£1%) Resistor to GND
USB20_DM Analog 1/0 USB 2.0 Inverting Data Input/Output 142
USB20_DP Analog 1/0 USB 2.0 Non-inverting Data Input/Output 143
VIF Interface
Pin Name Pin Type Function Pin
VR27 Compensation Capacitor for Regulator a7
SIFP Analog Input Positive Sound IF Input 50
SIFM Analog Input Negative Sound IF Input 51
VIFM Analog Input Negative Video IF Input 52
VIFP Analog Input Positive Video IF Input 53
TAGC Analog Output Tuner Automatic Gain Control Output 55
Version 0.2 -9- 7/8/2008
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Misc Interface

MST6M16GS

Full HD LCD TV Controller with PIP and VIF
Preliminary Data Sheet Version 0.2

Pin Name Pin Type Function Pin

XOUT Analog Output Crystal Oscillator Output 43

XIN Analog Input Crystal Oscillator Input 44

DDCR_SDA 1/0 w/ 5V-tolerant DDC Data for ROM 158

DDCR_SCL 1/0 w/ 5V-tolerant DDC Clock for ROM 159

DDCA_SDA 1/0 w/ 5V-tolerant DDC Data for Analog Interface; 4mA driving strength 160

DDCA_SCL Input w/ 5V-Tolerant DDC Clock for Analog Interface 161

HPLUGA 1/0 w/ 5V-tolerant Hot-plug control for DVI/HDMI Port A 10

HPLUGB 1/0 w/ 5V-tolerant Hot-plug control for DVI/HDMI Port B 214

DDCDA_SDA 1/0 w/ 5V-Tolerant DDC Data and HDCP Slave Serial Bus Data 1/0 for 12
DVI/HDMI Port A; 4mA driving strength

DDCDA_SCL Input w/ 5V-tolerant DDC Clock and HDCP Slave Serial Bus Clock Input for 13
DVI/HDMI Port A

DDCDB_SDA 1/0 w/ 5V-Tolerant DDC Data and HDCP Slave Serial Bus Data 1/0 for 215
DVI/HDMI Port B; 4mA driving strength

DDCDB_SCL Input w/ 5V-tolerant DDC Clock and HDCP Slave Serial Bus Clock Input for 216
DVI/HDMI Port B

Power Pins

Pin Name Pin Type Function Pin

AVDD_33 3.3V Power Analog Power 5, 27, 39, 56, 205

AVDD_MPLL 3.3V Power MPLL Power 45

GND_VIFPLL Ground VIF PLL Ground 46

AVDD_RXS 3.3V Power Sound Path Receiver Power 48

GND_RXS Ground Sound Path Receiver Ground 49

AVDD_RXV 3.3V Power Video Path Receiver Power 54

AVDD_AU 3.3V Power Audio Power 61

AVDD_MI 2.5V Power Memory Interface Power 91, 107, 111, 117,

122, 128, 133

AVDD_MIPLL 3.3V Power Memory Interface PLL Power 108

AVDD_USB 3.3V Power USB Power 141

VDDC 1.2V Power Digital Core Power 78, 89, 151, 171, 202

VDDP 3.3V Power Digital Input/Output Power 76, 145, 164, 167,

184, 198
Version 0.2 -10- 7/8/2008
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Pin Name Pin Type Function Pin
GND Ground Ground 28, 42,57, 77, 90,
106, 114, 125, 144,
150, 170, 185, 199,
208, 211
Version 0.2 -11- 7/8/2008
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ELECTRICAL SPECIFICATIONS
Analog Interface Characteristics

Parameter Min Typ Max Unit
VIDEO ADC Resolution 10 Bits
DC ACCURACY
Differential Nonlinearity TBD TBD LSB
Integral Nonlinearity TBD LSB
VIDEO ANALOG INPUT
Input Voltage Range
Minimum 0.5 V p-p
Maximum 1.0 V p-p
Input Bias Current 1 UA
Input Full-Scale Matching 1.5 %FS
Brightness Level Adjustment 62 %FS
SWITCHING PERFORMANCE
Maximum Conversion Rate 165 MSPS
Minimum Conversion Rate 12 MSPS
HSYNC Input Frequency 15 200 kHz
PLL Clock Rate 12 165 MHz
PLL Jitter 500 ps p-p
Sampling Phase Tempco 15 ps/°C
DYNAMIC PERFORMANCE
Analog Bandwidth, Full Power 250 MHz
DIGITAL INPUTS
Input Voltage, High (Viy) 2.5 \Y
Input Voltage, Low (V) 0.8 \Y
Input Current, High (I,4) -1.0 UuA
Input Current, Low (1)) 1.0 UuA
Input Capacitance 5 pF
DIGITAL OUTPUTS
Output Voltage, High (Von) VDDP-0.1 \
Output Voltage, Low (Vo) 0.1 Vv
VIDEO ANALOG OUTPUT
CVBS Buffer Output
Output Low 1.5 \
Output High 2.0 v
Version 0.2 -12- 7/8/2008
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Parameter Min Typ Max Unit
AUDIO
ADC Input 2.0 V p-p
DAC Output 2.0 V p-p
SIF Input Range
Minimum 0.1 V p-p
Maximum 1.0 V p-p
FSSW Input N°te 0 1.8 v
SAR ADC Input 0 3.3 v

Specifications subject to change without notice.
Note: Input full scale is typically 1.8V, but input range is 0 —~ 3.3V.

Absolute Maximum Ratings

Parameter Symbol Min Typ Max Units
3.3V Supply Voltages Vvop,_33 -0.3 3.6 V
2.5V Supply Voltages Vvpp,_ 25 -0.3 2.75

1.2V Supply Voltages Vvpp 12 -0.3 1.32 \Y
Input Voltage (5V tolerant inputs) Vinsviol -0.3 5.0 \
Input Voltage (non 5V tolerant inputs) Vin -0.3 Vvop 33 V
Ambient Operating Temperature Ta 0 70 °C
Storage Temperature Tsto -40 150 °C
Junction Temperature T, 150 °C
Thermal Resistance (Junction to Air) Natural B;a TBD °C/W
Conversion

Thermal Resistance (Junction to Case) Natural Bic TBD °C/w
Conversion

Note: Stresses above those listed in Absolute Maximum Ratings may cause permanent damage to the device. This is a
stress rating only and does not imply functional operation of the device. Exposure to absolute maximum ratings for
extended periods may affect device reliability.
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Copyright © 2008 MStar Semiconductor, Inc.  All rights reserved.



Mstar

semiconductor

ORDERING GUIDE

Model Temperature |Package Package

Range Description | Option
MST6M16GS 0°C to +70°C LQFP 216
MST6M16GS-LF 0°C to +70°C LQFP 216
MST6M16GS-S1 0°C to +70°C LQFP 216
MST6M16GS-LF-S1 0°C to +70°C LQFP 216
MST6M16GS-S2 0°C to +70°C LQFP 216
MST6M16GS-LF-S2 0°C to +70°C LQFP 216
MST6M16GS-S3 0°C to +70°C LQFP 216
MST6M16GS-LF-S3 0°C to +70°C LQFP 216
MST6M16GS-S4 0°C to +70°C LQFP 216
MST6M16GS-LF-S4 0°C to +70°C LQFP 216
MST6M16GS-S5 0°C to +70°C LQFP 216
MST6M16GS-LF-S5 0°C to +70°C LQFP 216
Note on product suffix:
1. “LF": Lead-free version.
2."S1"” ~ “S5": Advanced surround features.
Code Description

_ SRS(®

S1 SRS TruSurround XT™ CE=To
S2 Dolby® ProLogic® Il + Dolby® Virtual Speaker
S3 Dolby® ProLogic® Il + Virtual Dolby® Surround
S4 BBE®
S5 BBE® ViIVA™

MARKING INFORMATION

MST6M16GS
—_—

oooooooo

e | ot Number

Operation Code A
ooooo

I T Operation Code B
Date Code (YYWW)

Part Number

MST6M16GS
Full HD LCD TV Controller with PIP and VIF
Preliminary Data Sheet Version 0.2

The SRS TruSurround XT™ technology rights incorporated in the
MST6M16GS are owned by SRS Labs, a U.S. Corporation and
licensed to MStar. Purchaser of MST6M16GS must sign a license
for use of the chip and display of the SRS Labs trademarks. Any
products incorporating the MST6M16GS must be sent to SRS Labs
for review. SRS TruSurround XT is protected under US and foreign
patents issued and/or pending. SRS TruSurround XT, SRS and (O)
symbol are trademarks of SRS Labs, Inc. in the United States and
selected foreign countries. Neither the purchase of the
MST6M16GS, nor the corresponding sale of audio enhancement
equipment conveys the right to sell commercialized recordings
made with any SRS technology. SRS Labs requires all set makers
to comply with all rules and regulations as outlined in the SRS

Trademark Usage Manual separately provided.

Supply of this Implementation of Dolby Technology does not
convey a license nor imply a right under any patent, or any other
Industrial or Intellectual Property Right of Dolby Laboratories, to
use this Implementation in any finished end-user or ready-to-use
final product. Companies planning to use this Implementation in
products must obtain a license from Dolby Laboratories Licensing

Corporation before designing such products.

DISCLAIMER
MSTAR SEMICONDUCTOR RESERVES THE
RIGHT TO MAKE CHANGES WITHOUT

FURTHER NOTICE TO ANY PRODUCTS HEREIN
TO IMPROVE RELIABILITY, FUNCTION OR
DESIGN. NO RESPONSIBILITY IS ASSUMED
BY MSTAR SEMICONDUCTOR ARISING OUT OF
THE APPLICATION OR USER OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER
DOES IT CONVEY ANY LICENSE UNDER ITS
PATENT RIGHTS, NOR THE RIGHTS OF
OTHERS.

Electrostatic charges accumulate on both test equipment and human body and can discharge
without detection. MST6M16GS comes with ESD protection circuitry; however, the device may be
permanently damaged when subjected to high energy discharges. The device should be handled
with proper ESD precautions to prevent malfunction and performance degradation.

Version 0.2
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REVISION HISTORY

Document Description Date

MST6M16GS_ds v01 e Initial release Jun 2008

MST6M16GS_ds_v02 * Added 3-D Comb and Advanced Sound Technology related Jul 2008
information

* Updated Features / Digital Audio Interface and Analog RGB
Compliant Input Ports

* Updated to DDR DRAM in Features

* Updated Mechanical Dimensions

Version 0.2 -15- 7/8/2008
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MECHANICAL DIMENSIONS

D >
< D1 A
22y le—AL
A Iy
A !
[
[
[
i
R R —— T I Lo_.. .
E-Pad
(at back of 1C)
= i
i
!
v O ! (_E
— &
ﬂ””w[ j
) 4 v

\
\ [
J P N T Seating Plane

L b e
Symbol Millimeter Inch Symbol Millimeter Inch

Min. | Nom. [Max. | Min. | Nom. | Max. Min. | Nom. [ Max. | Min. | Nom. | Max.
A - - 1.60 - - 0.063 0 0° - 7° 0° - 7°
Al 0.05 - 0.15 |0.002 - 0.006 L 0.45] 0.60 | 0.75 |0.018] 0.024 (0.030
A2 1.35| 1.40 | 1.45 [0.053| 0.055 [ 0.057 L1 1.00 REF. 0.039 REF.
D 26.00 1.024 b - 0.18 - - 0.007 -
D1 24.00 0.945 c - [ 014 - - |o0.006| -
E 26.00 1.024 e 0.40 BSC 0.016 BSC
El 24.00 0.945
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REGISTER DESCRIPTION

ISP Register (Bank = 08)

ISP Register (Bank = 08)

Index Mnemonic Bit |Description
(Absolute)
00h REGO0800 7:0 |Default : 0Ox55 Access : R/W
(0800h) | sp PASSWORD[7:0] 7:0 | ISP password OxAAAA.
If password is correct, enable ISP.
If password is incorrect, disable ISP.
00h REG0801 7:0 |Default : Ox55 Access : R/W
(0801h)  ||sp_PASSWORD[15:8] 7:0 |Please see description of ‘0800h".
O1lh REG0802 7:0 |Default : 0x00 Access : WO
(0802h)  |sp| COMMANDI7:0] 7:0 |SPI command.
If write data to this port, ISP will start operation.
02h REG0804 7:0 |Default : 0x00 Access : R/W
(0804h) | ADR1[7:0] 7:0 |SPI address 1, A[7:0].
02h REGO0805 7:0 |Default : 0Ox00 Access : R/W
(0805h) | ADR2[7:0] 7:0 |SPI address 2, A[15:8].
03h REGO0806 7:0 |Default : 0x00 Access : R/W
(0806h) | ADR3[7:0] 7:0 |SPI address 3, A[23:16].
04h REGO0808 7:0 |Default : 0Ox00 Access : WO
(0808h)  |\WDATA[7:0] 7:0 |SPI write data register.
05h REGO80A 7:0 |Default: - Access : RO
(080Ah) | RDATA[7:0] 7:0 |SPI read data register.
06h REGO080C 7:0 |Default : 0x04 Access : R/W
(080Ch) |. 7 Reserved.
SPI_CLK_DIV8 6 SPI_CLOCK = MCU_CLOCK/8.
SPI_CLK_DIV7 5 SPI_CLOCK = MCU_CLOCK/7.
SPI_CLK_DIV6 4 |SPI_CLOCK = MCU_CLOCK/®.
SPI_CLK_DIV5 3 SP1_CLOCK = MCU_CLOCK/5.
SPI_CLK_DIV4 2 SPI_CLOCK = MCU_CLOCK/4.
SPI_CLK_DIV3 1 |SPI_CLOCK = MCU_CLOCK/3.
SPI_CLK_DIV2 0 SP1_CLOCK = MCU_CLOCK/2.
07h REGO80E 7:0 |Default : 0x00 Access : R/W
(080Eh) - 7:3  |Reserved.
DEVICE_SEL[2:0] 2:0 |Select Device.
Version 0.2 -17- 7/8/2008

Copyright © 2008 MStar Semiconductor, Inc.  All rights reserved.




MST6M16GS

Msta r Full HD LCD TV Controller with PIP and VIF
Preliminary Data Sheet Version 0.2
L

semiconductor

ISP Register (Bank = 08)

Index Mnemonic Bit |Description
(Absolute)
000: PMC.
001: Next Flash.
010: ST.
011: SST.
100: ATMEL.
08h REG0810 7:0 |Default : 0x00 Access : WO
(0810h) - 7:1 |Reserved.
SPI_CE_CLR 0 Clear SPI chip select; this bit is write-then-clear register.
1: For clear.
0: For not clear.
0%9h REG0812 7:0 |Default : 0x01 Access : R/W
(0812h) TCES_TIME[7:0] 7:0 |SPI chip enable setup/hold time.

0x0000: Delay 1 SPI clock.
0x0001: Delay 2 SPI clock.
0x000f: Delay 16 SPI clock.
Oxffff: Delay 64k SPI clock.
Default delay 2 SPI clock.

09h REGO0813 7:0 |Default : 0x00 Access : R/W
(0813h) TCES_TIME[15:8] 7:0 |Please see description of '0812h'.

OAh REG0814 7:0 |Default : OXF3 Access : R/W
(0814h) 1P TIME[7:0] 7:0 |Byte-program time for device SST.

0x0000: Delay 1 SPI clock.

0x0001: Delay 2 SPI clock.

0x000f: Delay 16 SPI clock.

Oxffff: Delay 64k SPI clock.

Default delaying 500 SPI clock.

Assume SPI clock is 40ns; delay 500*40 = 20 us.

OAh REG0815 7:0 |Default : Ox01 Access : R/W
(0815h) TBP_TIME[15:8] 7:0 |Please see description of '0814h'.
OBh REG0816 7:0 |Default : 0Ox04 Access : R/W
(0816h) | TCEH_TIME[7:0] 7:0 |SPI Chip enable pulse high time.

0x0000: Delay 1 SPI clock.
0x0001: Delay 2 SPI clock.
0x000f: Delay 16 SPI clock.
Oxffff: Delay 64k SPI clock.
Default delaying 5 SPI clock.

OBh REG0O817 7:0 |Default : 0Ox00 Access : R/W

Version 0.2 -18 - 7/8/2008
Copyright © 2008 MStar Semiconductor, Inc.  All rights reserved.



Mstar

semiconductor

MST6M16GS

Full HD LCD TV Controller with PIP and VIF
Preliminary Data Sheet Version 0.2

ISP Register (Bank = 08)

Index Mnemonic Bit |Description
(Absolute)
(0817h) TCEH_TIME[15:8] 7:0 |Please see description of '0816h'.
OCh REG0818 7:0 |Default : 0Ox00 Access : WO
(0818h) - 7:1 |Reserved.

SPI_RD_REQ 0 SPI read data request for CPU to read SPI data via RIU.

If CPU reads SPI data via XIU, request not needed.

ODh REGO81A 7:0 |Default: 0x14 Access : R/W
(081Ah)  I|sp RP ADR1[7:0] 7:0 |Programmable ISP Read port address[15:0].
ODh REGO81B 7:0 |Default : OxC2 Access : R/W
(081Bh) | |sp RP_ADR1[15:8] 7:0 |Please see description of '081Ah'.
OEh REGO081C 7:0 |Default : 0x81 Access : R/W
(081Ch) | sp RP_ADR2[7:0] 7:0 |Programmable ISP Read port address[31:0].
OEh REG081D 7:0 |Default : OxX1F Access : R/W
(081Dh) ISP_RP_ADR2[15:8] 7:0 |Please see description of '081Ch'.
OFh REGO81E 7:0 |Default : 0x01 Access : R/W
(081Eh) - 7:1 |Reserved.

ENDIAN_SEL_SPI 0 0: Big endian.

1: Little endian.

10h REG0820 7:0 |Default: - Access : RO
(0820h) - 7:1 |Reserved.

ISP_ACTIVE 0 ISP active flag.
11h REG0822 7:0 |Default: - Access : RO
(0822h) - 7:2 |Reserved.

CPU_ACTIVE 1 CPU active flag.

- 0 Reserved.
12h REG0824 7:0 |Default: - Access : RO
(0824h) - 7:3 |Reserved.

DMA_ACTIVE 2 DMA active flag.

- 1:0 |Reserved.
13h REG0826 7:0 |Default: - Access : RO
(0826h) - 7:6 |Reserved.

ISP_FSM[5:0] 5:0 [Check ISP_FSM.
14h REG0828 7:0 |Default: - Access : RO
(0828h) - 7:3  |Reserved.
Version 0.2 -19- 7/8/2008
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ISP Register (Bank = 08)

Index Mnemonic Bit |Description
(Absolute)
SPI_MASTER_FSM[2:0] 2:0 |Check SPI_MASTER_FSM.
15h REGO82A 7:0 |Default: - Access : RO
(082Ah)  |. 7:1 |Reserved.
SPI_RD_DATA_RDY 0 SPI read data ready flag.
1: Read data ready.
0: Read data not ready.
16h REG082C 7:0 |Default: - Access : RO
(082Ch) |. 7:1 |Reserved.
SPI_WR_DATA_RDY 0 SPI write ready flag.
1: Write data ready.
0: Write data not ready.
17h REGO82E 7:0 |Default: - Access : RO
(082Eh) - 7:1 |Reserved.
SPI_WR_CM_RDY 0 SPI write command ready flag.
1: Write command ready.
0: Write command not ready.
18h REG0830 7:0 |Default : 0Ox00 Access : R/W
(0830h) - 7:1 |Reserved.
CPU_RST_FM_ISP 0 ISP generate reset to CPU. When ISP programming is
done, software may issue a reset to CPU.
19h REG0832 7:0 |Default: - Access : RO
(0832h) - 7:1 |Reserved.
ISP_OLD_EN 0 Read flag enable for ISP_OLD_EN.
20h REG0840 7:0 |Default : 0Ox00 Access : R/W
(0840h) - 7:1 |Reserved.
FORCE_ISP_IDLE 0 |Force ISP to idle.
21h REG0842 7:0 |Default : 0x00 Access : R/W
(0842h) | Aa1_NUM[7:0] 7:0 |For SST SPI flash use.
At AAlI mode, set amount of data that will be written.
0x0000: For 1 byte programming.
0x0001: For 2 byte programming.
OXFFFF: For 64k byte programming.
21h REG0843 7:0 |Default : 0x00 Access : R/W
(0843h) AAI_NUM[15:8] 7:0 |Please see description of '0842h'.
22h REG0844 7:0 |Default : 0x00 Access : R/W
Version 0.2 -20- 7/8/2008
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ISP Register (Bank = 08)
Index Mnemonic Bit |Description
(Absolute)
(0844h) PAGE_PRO 7 Force SPI command; force page programming.
FAST_READ 6 Force SPI command; force fast read.
READ 5 Force SPI command; force read.
WRCR 4 Force SPI command; force WRCR.
RDCR 3 Force SPI command; force RDCR.
WRSR 2 Force SPI command; force WRSR.
RDSR 1 Force SPI command; force RDSR.
AAI 0 Force SPI command; force AAl mode.
22h REGO0845 7:0 |Default : 0x00 Access : R/W
(0845h) - 7:2 |Reserved.
MAN_ID_REG 1 Force SPI command; force read manufacturer ID.
B _ERASE_REG 0 Force SPI command; force black erase.
25h REGO84A 7:0 |Default : 0x00 Access : R/W
(084Ah) TEST_MD[7:0] 7:0 |Test mode; user define SPI waveform.
0x7777: User defined.
Others: Not user defined.
Before entering TEST_MODE, please make sure ISP/DMA
disable.
25h REG084B 7:0 |Default : 0x00 Access : R/W
(084Bh) TEST_MD[15:8] 7:0 |Please see description of '084Ah'.
26h REGO084C 7:0 |Default : 0x01 Access : R/W
(084Ch) | 7:1 |Reserved.
TEST_SPI_CEB 0 User generate SPI chip enable waveform.
27h REGO84E 7:0 |Default : 0x00 Access : R/W
(084Eh) - 7:1 |Reserved.
TEST_SPI_SCK 0 User generate SPI clock waveform.
28h REG0850 7:0 |Default : Ox01 Access : R/W
(0850h) - 7:1 |Reserved.
TEST_SPI_SI 0 User generate SPI data waveform.
29h REG0852 7:0 |Default: - Access : RO
(0852h) - 7:1 |Reserved.
TEST_SPI_SO 0 SPI Data output for RIU read.
Delay 1us for every setting (test mode).
EX1. W(0x21,0x0) --> delay lus --> W(0x23,0x1) -->
Version 0.2 -21- 7/8/2008
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ISP Register (Bank = 08)

Index Mnemonic Bit |Description
(Absolute)
delay 1us --> W(0x22,0x1) --> delay 1us -->
W(0x22,0x0) --> delay 1us ........ --> W(0ox21,0x1)
EX2. W(0x21,0x0) --> delay 1lus --> W(0x22,0x1) -->
delay 1us --> W(0x22,0x0) --> delay 1us -->
R(0x24) --> delay 1us ......... > W(0x21,01).
2Ah REG0854 7:0 |Default : 0x00 Access : R/W
(0854h) | TRIGGER_MD[7:0] 7:0 | Trigger mode.
0x3333: Trigger mode.
Others: Not trigger mode.
Disable ISP/DMA, before entering trigger mode.
2Ah REG0855 7:0 |Default : 0x00 Access : R/W
(0855h) TRIGGER_MD[15:8] 7:0 |Please see description of '0854h'.
Version 0.2 -22- 7/8/2008
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MST6M16GS

Full HD LCD TV Controller with PIP and VIF
Preliminary Data Sheet Version 0.2

M2MCU Register (Bank = 10)

Index Mnemonic Bit |Description

(Absolute)

00h REG1000 7:0 |Default : 0x00 Access : R/W
(1000h)  |SRAM_START ADDR_1[7:0] | 7:0 |SRAM Start Address[23:16].

00h REG1001 7:0 |[Default : 0x00 Access : R/W
(1001h)  |SRAM_START ADDR 1[15:8]| 7:0 |Please see description of '1000h".

01h REG1002 7:0 |Default : OXFF Access : R/W
(1002h)  |SrRAM_END_ADDR_1[7:0] 7:0 |SRAM End Address[23:16].

01h REG1003 7:0 |Default : OXFF Access : R/W
(1003h) | sRAM_END_ADDR_1[15:8] 7:0 |Please see description of '1002h'.

02h REG1004 7:0 |[Default : 0x00 Access : R/W
(1004h)  |SRAM_START_ADDR_O[7:0] | 7:0 |SRAM Start Address[15:0].

02h REG1005 7:0 |Default : 0x00 Access : R/W
(1005h)  |sRAM_START_ADDR_0[15:8]| 7:0 |Please see description of '1004h'.

03h REG1006 7:0 |[Default : OXFF Access : R/W
(1006h)  |SrRAM_END_ADDR_0[7:0] 7:0 |SRAM End Address[15:0].

03h REG1007 7:0 |Default : OXFF Access : R/W
(1007h) SRAM_END_ADDR_0[15:8] 7:0 |Please see description of '1006h'.

04h REG1008 7:0 |Default : 0x01 Access : R/W
(1008h) | pRAM_START ADDR_1[7:0] | 7:0 |DRAM Start Address[23:16].

04h REG1009 7:0 |[Default : 0x00 Access : R/W
(1009h)  |pRAM_START ADDR _1[15:8]| 7:0 |Please see description of "1008h'.

05h REG100A 7:0 |Default : OXOF Access : R/W
(100Ah)  |prRAM_END_ADDR_1[7:0] 7:0 |DRAM End Address[23:16].

05h REG100B 7:0 |[Default : 0x00 Access : R/W
(100Bh)  |prAM_END_ADDR_1[15:8] 7:0 |Please see description of ‘100Ah'.

06h REG100C 7:0 |Default : 0x00 Access : R/W
(100Ch)  |pRAM_START ADDR O[7:0] | 7:0 |DRAM Start Address[15:0].

06h REG100D 7:0 |[Default: 0x80 Access : R/W
(100Dh)  |pRAM_START ADDR_0[15:8]| 7:0 |Please see description of ‘100Ch'.

07h REG100E 7:0 |Default : OXFF Access : R/W
(100Eh)  |pRAM_END_ADDR_0[7:0] 7:0 |DRAM End Address[15:0].

07h REG100F 7:0 |Default : OXFF Access : R/W
(100Fh) | prAM_END_ADDR_0[15:8] 7:0 |Please see description of "100EN'.
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M2MCU Register (Bank = 10)

Index Mnemonic Bit |Description
(Absolute)
08h REG1010 7:0 |[Default: 0x01 Access : R/W
(1010h)  |sp| START_ADDR_1[7:0] 7:0 |SPI Start Address[23:16].
08h REG1011 7:0 |[Default : 0x00 Access : R/W
(1011h)  |sp| START ADDR_1[15:8] 7:0 |Please see description of "1010h".
09h REG1012 7:0 |Default : OXOF Access : R/W
(1012h)  sp| END_ADDR_1[7:0] 7:0 |SPI End Address[23:16].
09h REG1013 7:0 |[Default : 0x00 Access : R/W
(1013h)  |sp| END_ADDR_1[15:8] 7:0 |Please see description of ‘1012h".
OAh REG1014 7:0 |Default : 0x00 Access : R/W
(1014h)  |sp| START_ADDR_O[7:0] 7:0 |SPI Start Address[15:0].
OAh REG1015 7:0 |[Default: 0x80 Access : R/W
(1015h)  |sp| START ADDR_0[15:8] 7:0 |Please see description of '1014h'.
0Bh REG1016 7:0 |Default : OXFF Access : R/W
(1016h)  sp| END_ADDR 0[7:0] 7:0 |SPI End Address[15:0].
0Bh REG1017 7:0 |Default : OXFF Access : R/W
(1017h)  |sp|_ END_ADDR_O[15:8] 7:0 |Please see description of '1016h'.
0Ch REG1018 7:0 |[Default : 0x03 Access : R/W
(1018h)  [Mcu_BANK_USE_XFR 7 |Use xfr to switch bank.

TEST_SEL[2:0] 6:4 |Test bus selection.

DUMMY4 3 Reg_dummy4.

DUMMY3 2 Reg_dummy?2.

DUMMY2 1 |Reg_dummy2.

DUMMY1 0 Reg_dummyl.
0OCh REG1019 7:0 |[Default : 0x00 Access : R/W
(1019h) | Mmcu_BANK_XFR[7:0] 7:0 | Xfr BANK(64KB).
0Dh REG101A 7:0 |Default : 0x00 Access : R/W
(101Ah) | TwA[7:0] 7:0 |Reg_twa for RIU Bridge.
0Dh REG101B 7:0 |Default : 0x00 Access : R/W
(101Bh) | 1Aw[7:0] 7:0 |Reg_taw for RIU Bridge.
20h REG1040 7:0 |[Default : 0x00 Access : R/W
(1040h)  1po_ov[7:0] 7:0 |PO overide by PO_REG

0: Disable.
1: Enable.

Version 0.2
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M2MCU Register (Bank = 10)

Index Mnemonic Bit |Description
(Absolute)
20h REG1041 7:0 |Default : 0x00 Access : R/W
(1041h)  |pg REG[7:0] 7:0 |Data to overide PO.
21h REG1042 7:0 |Default : Ox00 Access : R/W
(1042h)  |p1 ov[7:0] 7:0 |P1 overide by P1_REG

0: Disable.

1: Enable.
21h REG1043 7:0 |Default : 0x00 Access : R/W
(1043h)  |p1 REG[7:0] 7:0 |Data to overide P1.
22h REG1044 7:0 |Default : Ox00 Access : R/W
(1044h)  p2 ov[7:0] 7:0 |P2 overide by P2_REG

0: Disable.

1: Enable.
22h REG1045 7:0 |[Default : 0x00 Access : R/W
(1045h)  |p2 REG[7:0] 7:0 |Data to overide P2.
23h REG1046 7:0 |Default : 0x00 Access : R/W
(1046h)  |p3 Ov[7:0] 7:0 |P3 overide by P3_REG

0: Disable.

1: Enable.
23h REG1047 7:0 |Default : 0x00 Access : R/W
(1047h) P3_REG[7:0] 7:0 |Data to overide P3.
24h REG1048 7:0 |Default : 0x00 Access : R/W
(1048h) PO_CTRL[7:0] 7:0 |MCU Port 0 output enable control.
25h REG104A 7:0 |Default: 0x00 Access : R/W
(104Ah)  |po_OE[7:0] 7:0 |MCU Port 0 output enable.
26h REG104C 7:0 |[Default : 0x00 Access : R/W
(104Ch) PO_IN[7:0] 7:0 |MCU Port 0 output enable from output data.
27h REG104E 7:0 |Default : Ox00 Access : R/W
(104Eh)  |p1_CTRL[7:0] 7:0 |MCU Port 1 output enable control.
27h - 7:0 |[Default: - Access : -
(104Fh) - 7:0 |Reserved.
28h REG1050 7:0 |Default : 0x00 Access : R/W
(1050h)  1p1 OE[7:0] 7:0 |MCU Port 1 output enable.
29h REG1052 7:0 |Default : 0x00 Access : R/W
(1052h) P1 IN[7:0] 7:0 |MCU Port 1 output enable from output data.
Version 0.2 -25- 7/8/2008
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M2MCU Register (Bank = 10)

Index Mnemonic Bit |Description

(Absolute)

2Ah REG1054 7:0 |Default : 0x00 Access : R/W
(1054h)  1p2 CTRL[7:0] 7:0 |MCU Port 2 output enable control.

2Bh REG1056 7:0 |Default : Ox00 Access : R/W
(1056h)  |p2 OE[7:0] 7:0 |MCU Port 2 output enable.

2Ch REG1058 7:0 |Default : 0x00 Access : R/W
(1058h) P2_IN[7:0] 7:0 |MCU Port 2 output enable from output data.
2Dh REG105A 7:0 |Default : Ox00 Access : R/W
(105Ah)  |p3 CTRL[7:0] 7:0 |MCU Port 3 output enable control.

2Eh REG105C 7:0 |[Default : 0x00 Access : R/W
(105Ch) P3_OE[7:0] 7:0 |MCU Port 3 output enable.

2Fh REG105E 7:0 |Default : 0x00 Access : R/W
(105Eh) P3_IN[7:0] 7:0 |MCU Port 3 output enable from output data.
40h REG1080 7:0 |Default : Ox55 Access : R/W
(1080h)  |ReSET CPUO[7:0] 7:0 |Reset CPUO.

40h REG1081 7:0 |Default : OXAA Access : R/W
(1081h) RESET_CPUO[15:8] 7:0 |Please see description of '1080h'.

41h REG1082 7:0 |Default: Ox55 Access : R/W
(1082h)  |ReSET CPU1[7:0] 7:0 |Reset CPUL.

41h REG1083 7:0 |Default : OXAA Access : R/W
(1083h) RESET_CPU1[15:8] 7:0 |Please see description of '1082h'.

42h REG1084 7:0 |Default: Ox00 Access : R/W
(1084h)  |sw RESET_CPUO[7:0] 7:0 | SW reset CPUO(8051).

42h REG1085 7:0 |Default : 0x00 Access : R/W
(1085h) SW_RESET_CPUOQ[15:8] 7:0 |Please see description of '1084h'.

43h REG1086 7:0 |Default : 0x00 Access : R/W
(1086h)  |sw RESET CPU1[7:0] 7:0 |SW reset CPU1(aeon).

43h REG1087 7:0 |Default : 0x00 Access : R/W
(1087h)  |sw RESET CPU1[15:8] 7:0 |Please see description of "1086h'.

44h ~ 4Fh | - 7:0 |Default: - Access : -
(1088h ~ |_ 7:0 |Reserved.

109Fh)

50h REG10AO0 7:0 |Default: 0x00 Access : R/W
(10A0h) | AND[7:0] 7:0
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Index Mnemonic Bit |Description
(Absolute)
50h REG10A1 7:0 |Default : 0x00 Access : R/W
(10A1h) | oR[7:0] 7:0
51h REG10A2 7:0 |Default : Ox00 Access : R/W
(10A2h)  |1RIG IB_A[7:0] 7:0
51h REG10A3 7:0 |Default : 0x00 Access : R/W
(10A3h) | TRIG_IB_A[15:8] 7:0 |Please see description of '10A2h'.
52h REG10A4 7:0 |Default : Ox00 Access : R/W
(10A4h)  |TRIG_IB_A[23:16] 7:0 |Please see description of ‘10A2h'.
53h REG10A6 7:0 |[Default : 0x00 Access : R/W
(10A6h) | TRIG_XB_A[7:0] 7:0
53h REG10A7 7:0 |Default : 0x00 Access : R/W
(10A7h) TRIG_XB_A[15:8] 7:0 |Please see description of '10A6h'.
54h REG10A8 7:0 |Default : 0x00 Access : R/W
(10A8h) TRIG_XB_A[23:16] 7:0 |Please see description of '10A6h'.
55h REG10AA 7:0 |Default : 0x00 Access : R/W
(10AAN) | TRIG_XB_D[7:0] 7:0
55h REG10AB 7:0 |Default: 0x00 Access : R/W
(10ABh) |. 7:5 |Reserved.

EN_XB_RD 4

EN_XB_WR 3

EN_XB_D 2

EN_XB A 1

EN_IB_A 0
58h REG10BO 7:0 |Default : 0x00 Access : RO
(10BOh)  |18_ADDRO[7:0] 7:0
58h REG10B1 7:0 |Default : 0x00 Access : RO
(10B1h) IB_ADDRO[15:8] 7:0 |Please see description of '10BOh'.
59h REG10B2 7:0 |Default: 0x00 Access : RO
(10B2h)  ||8_ADDRO[23:16] 7:0 |Please see description of '10BOh'.
59h REG10B3 7:0 |Default: 0x00 Access : RO
(10B3h) || DATAIO[7:0] 7:0
5Ah REG10B4 7:0 |[Default : 0x00 Access : RO
(10B4h) |8 ADDR1[7:0] 7:0
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Index Mnemonic Bit |Description

(Absolute)

5Ah REG10B5 7:0 |Default : 0x00 Access : RO
(10B5h) IB_ADDR1[15:8] 7:0 |Please see description of '10B4h'.

5Bh REG10B6 7:0 |Default : Ox00 Access : RO
(10B6h)  ||g ADDR1[23:16] 7:0 |Please see description of '10B4h'.

5Bh REG10B7 7:0 |Default : 0x00 Access : RO
(10B7h) | |g_DATAIL[7:0] 7:0

5Ch REG10BS8 7:0 |Default : Ox00 Access : RO
(10B8h)  |18_ADDR2[7:0] 7:0

5Ch REG10B9 7:0 |[Default : 0x00 Access : RO
(10B9Sh) |8 ADDR2[15:8] 7:0 |Please see description of '10B8h'.

5Dh REG10BA 7:0 |Default : 0x00 Access : RO
(10BAh)  ||8_ADDR2[23:16] 7:0 |Please see description of ‘10B8h'.

5Dh REG10BB 7:0 |Default : 0x00 Access : RO
(10BBh) |18 _DATAI2[7:0] 7:0
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Index Mnemonic Bit |Description

(Absolute)

00h REG1000 7:0 |Default : 0x01 Access : R/W
(1000h) | sRAM_START_ADDR_1[7:0] 7:0 |SRAM start address[23:16].

00h REG1001 7:0 |Default : 0x00 Access : R/W
(1001h)  |SRAM_START ADDR_1[15:8] 7:0 |Please see description of '1000h'.

01h REG1002 7:0 |Default: 0x01 Access : R/W
(1002h)  |srAM_END_ADDR_1[7:0] 7:0 |SRAM end address[23:16].

01h REG1003 7:0 |Default : 0x00 Access : R/W
(1003h) | sRAM_END_ADDR_1[15:8] 7:0 |Please see description of '1002h'.

02h REG1004 7:0 |Default : 0x00 Access : R/W
(1004h)  |sRAM_START ADDR_0[7:0] 7:0 |SRAM end address[15:0].

02h REG1005 7:0 |Default : 0x00 Access : R/W
(1005h) | SRAM_START_ADDR_O[15:8] 7:0 |Please see description of '1004h'.

03h REG1006 7:0 |Default : 0x00 Access : R/W
(1006h)  |sRAM_END_ADDR_0[7:0] 7:0 |SRAM end address[15:0].

03h REG1007 7:0 |Default : 0x80 Access : R/W
(1007h) SRAM_END_ADDR_0[15:8] 7:0 |Please see description of '1006h'.

04h REG1008 7:0 |Default : Ox01 Access : R/W
(1008h)  |pRAM_START ADDR_1[7:0] 7:0 |DRAM start address[23:16].

04h REG1009 7:0 |Default : 0x00 Access : R/W
(1009h)  |prAM_START ADDR 1[15:8] | 7:0 |Please see description of '1008h.

05h REG100A 7:0 |Default : OxXOF Access : R/W
(100Ah)  |pRAM_END_ADDR_1[7:0] 7:0 |DRAM end address[23:16].

05h REG100B 7:0 |Default : 0x00 Access : R/W
(100Bh)  |prAM_END_ADDR_1[15:8] 7:0 |Please see description of '100Ah".

06h REG100C 7:0 |Default : 0x00 Access : R/W
(100Ch)  |pRAM_START_ADDR_0[7:0] 7:0 |DRAM start address[15:0].

06h REG100D 7:0 |Default : 0x80 Access : R/W
(100Dh)  |pRAM_START ADDR _0[15:8] | 7:0 |Please see description of ‘100Ch'.

07h REG100E 7:0 |Default : OXFF Access : R/W
(100Eh)  |prAM_END ADDR_0[7:0] 7:0 |DRAM end address[15:0].

07h REG100F 7:0 |Default : OXFF Access : R/W
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Index Mnemonic Bit |Description
(Absolute)
(100Fh) DRAM_END_ADDR_0[15:8] 7:0 |Please see description of '100Eh’.
08h REG1010 7:0 |Default : 0x00 Access : R/W
(1010h)  |sp| START_ADDR_1[7:0] 7:0 |SPI start address[23:16].
08h REG1011 7:0 |Default : 0x00 Access : R/W
(1011h)  |sp| START ADDR 1[15:8] 7:0 |Please see description of '1010h".
09h REG1012 7:0 |Default : 0x00 Access : R/W
(1012h)  |sp| END_ADDR_1[7:0] 7:0 |SPI end address[23:16].
09h REG1013 7:0 |Default : 0x00 Access : R/W
(1013h)  |sp| END_ADDR_1[15:8] 7:0 |Please see description of '1012h'.
OAh REG1014 7:0 |Default : 0x00 Access : R/W
(1014h)  |sp| START _ADDR_0[7:0] 7:0 |SPI start address[15:0].
OAh REG1015 7:0 |Default : 0x00 Access : R/W
(1015h)  |sp| START ADDR_0[15:8] 7:0 |Please see description of '1014h'.
0OBh REG1016 7:0 |Default : OXFF Access : R/W
(1016h)  |sp| END_ADDR_0[7:0] 7:0 |SPI end address[15:0].
0Bh REG1017 7:0 |Default : OXFF Access : R/W
(1017h)  |sp| END_ADDR_O[15:8] 7:0 |Please see description of '1016h'.
0Ch REG1018 7:0 |Default : 0x02 Access : R/W
(1018h) | Mmcu_BANK_USE_XFR 7 | Use XFR to switch bank.
TEST_SEL[2:0] 6:4 | Test bus selection.
ICACHE_RSTZ 3 | ICACHE enable.
0: Disable.
1: Enable.
DRAM_EN 2 |DRAM enable.
0: Disable.
1: Enable.
SPI_EN 1 |SPI enable.
0: Disable.
1: Enable.
SRAM_EN 0 |SRAM enable.
0: Disable.
1: Enable.
0OCh REG1019 7:0 |Default : 0x00 Access : R/W
(1019h) | Mcu_BANK_XFR[7:0] 7:0 |XFR bank (64KB).
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Index Mnemonic Bit |Description
(Absolute)
ODh REG101A 7:0 |Default : 0x00 Access : R/W
(101Ah) | TwA[7:0] 7:0 |REG_TWA for RIU bridge.
ODh REG101B 7:0 |Default : 0x00 Access : R/W
(101Bh)  |1aw[7:0] 7:0 |REG_TAW for RIU bridge.
OEh ~ 1Fh |- 7:0 |Default: - Access : -
(101Ch ~ |_ 7:0 |Reserved.
103Fh)
20h REG1040 7:0 |Default : 0x00 Access : R/W
(1040h) PO_OV[7:0] 7:0 |PO override by PO_REG

0: Disable.

1: Enable.
20h REG1041 7:0 |Default : 0x00 Access : R/W
(1041h)  |po REG[7:0] 7:0 |Data to override PO.
21h REG1042 7:0 |Default : 0x00 Access : R/W
(1042h)  |p1 ov[7:0] 7:0 |P1 override by P1_REG

0: Disable.

1: Enable.
21h REG1043 7:0 |Default : 0x00 Access : R/W
(1043h)  |p1 REG[7:0] 7:0 |Data to override P1.
22h REG1044 7:0 |Default : 0x00 Access : R/W
(1044h)  |p2 ov[7:0] 7:0 |P2 override by P2_REG

0: Disable.

1: Enable.
22h REG1045 7:0 |Default : 0x00 Access : R/W
(1045h) P2_REG[7:0] 7:0 |Data to override P2.
23h REG1046 7:0 |Default : 0x00 Access : R/W
(1046h)  |p3 Ov[7:0] 7:0 |P3 override by P3_REG

0: Disable.

1: Enable.
23h REG1047 7:0 |Default : 0x00 Access : R/W
(1047h) P3_REG[7:0] 7:0 |Data to override P3.
24h REG1048 7:0 |Default : 0x00 Access : R/W
(1048h)  |po_CTRL[7:0] 7:0 |MCU Port 0 output control.
25h REG104A 7:0 |Default : 0x00 Access : R/W
(104Ah) PO_OE[7:0] 7:0 |MCU Port 0 output enable.
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(Absolute)

26h REG104C 7:0 |Default : 0x00 Access : R/W
(104Ch) PO_IN[7:0] 7:0 |MCU Port 0 output enable from output data.
27h REG104E 7:0 |Default : 0x00 Access : R/W
(104Eh)  |p1 CTRL[7:0] 7:0 |MCU Port 1 output Enable Control.

28h REG1050 7:0 |Default : 0x00 Access : R/W
(1050h) P1_OE[7:0] 7:0 |MCU Port 1 output enable.

29h REG1052 7:0 |Default : 0x00 Access : R/W
(1052h) P1_IN[7:0] 7:0 |MCU Port 1 output enable from output data.
2Ah REG1054 7:0 |Default : 0x00 Access : R/W
(1054h) P2_CTRL[7:0] 7:0 |MCU Port 2 output control.

2Bh REG1056 7:0 |Default : 0x00 Access : R/W
(1056h)  |p2 OE[7:0] 7:0 |MCU Port 2 output enable.

2Ch REG1058 7:0 |Default : 0x00 Access : R/W
(1058h) P2_IN[7:0] 7:0 |MCU Port 2 output enable from output data.
2Dh REG105A 7:0 |Default : 0x00 Access : R/W
(105Ah) P3_CTRL[7:0] 7:0 |MCU Port 3 output control.

2Eh REG105C 7:0 |Default : 0x00 Access : R/W
(105Ch)  |p3 OE[7:0] 7:0 |MCU Port 3 output enable.

2Fh REG105E 7:0 |Default : 0x00 Access : R/W
(105Eh) P3_IN[7:0] 7:0 |MCU Port 3 output enable from output data.
2Fh REG105E 7:0 |Default : 0x00 Access : R/W
(105Eh) P3_IN[7:0] 7:0 |MCU Port 3 output enable from output data.
30h — 3Fh |- 7:0 |Default: - Access : -
(105Fh ~ |_ 7:0 |Reserved.

107Fh)

40h REG1080 7:0 |Default : 0x55 Access : R/W
(1080h)  |RESET CPUO[7:0] 7:0 |Reset CPUO.

40h REG1081 7:0 |Default : OXAA Access : R/W
(1081h) RESET_CPUO[15:8] 7:0 |Please see description of '1080h'.

41h REG1082 7:0 |Default : Ox55 Access : R/W
(1082h)  |ReSET cPU1[7:0] 7:0 |Reset CPUL.

41h REG1083 7:0 |Default : OXAA Access : R/W
(1083h) RESET_CPU1[15:8] 7:0 |Please see description of '1082h'.
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(Absolute)

42h REG1084 7:0 |Default : 0x00 Access : R/W
(1084h)  |sw RESET CPUO[7:0] 7:0 |SW reset CPUO (8051).

42h REG1085 7:0 |Default : 0x00 Access : R/W
(1085h)  |sw RESET CPUO[15:8] 7:0 |Please see description of '1084h'.

43h REG1086 7:0 |Default : 0x00 Access : R/W
(1086h)  |sw RESET CPU1[7:0] 7:0 |SW reset CPU1 (aeon).

43h REG1087 7:0 |Default : 0x00 Access : R/W
(1087h)  |sw _RESET_CPU1[15:8] 7:0 |Please see description of '1086h'.

44h —~ 51h |- 7:0 |Default: - Access : -
(1088h ~ | 7:0 |Reserved.

10A2h)

51h REG10A3 7:0 |Default : 0x00 Access : R/W
(10A3h) TRIG_IB_A[15:8] 7:0 |Please see description of '10A2h'.

52h REG10A4 7:0 |Default : 0x00 Access : R/W
(10A4h) TRIG_IB_A[23:16] 7:0 |Please see description of '10A2h'.

53h - 7:0 |Default: - Access : -
(10A6h) . 7:0 |Reserved.

53h REG10A7 7:0 |Default : 0x00 Access : R/W
(10A7h) TRIG_XB_A[15:8] 7:0 |Please see description of '10A6h'.

54h REG10A8 7:0 |Default : 0x00 Access : R/W
(10A8h)  |TRIG_XB_A[23:16] 7:0 |Please see description of '10A6h".

55h ~ 58h |- 7:0 |Default: - Access : -
(10AAh ~ |_ 7:0 |Reserved.

10BOh)

58h REG10B1 7:0 |Default: - Access : RO
(10B1h)  ||g_ADDRO[15:8] 7:0 |Please see description of '10BOh'.

59h REG10B2 7:0 |Default: - Access : RO
(10B2h) IB_ADDRO[23:16] 7:0 |Please see description of '10BOh'.

59h ~ 5Ah | - 7:0 |Default: - Access : -
(10B3h ~ |_ 7:0 |Reserved.

10B4h)

5Ah REG10B5 7:0 |Default: - Access : RO
(10BSh) | |8_ADDR1[15:8] 7:0 |Please see description of '10B4h'.

5Bh REG10B6 7:0 |Default: - Access : RO
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Index Mnemonic Bit |Description
(Absolute)
(10B6h) IB_ADDR1[23:16] 7:0 |Please see description of '10B4h'.
5Bh —~ - 7:0 |Default: - Access : -
SCh - 7:0 |Reserved.
(10B7h ~
10B8h)
5Ch REG10B9 7:0 |Default: - Access : RO
(10B9Sh) | |8_ADDR2[15:8] 7:0 |Please see description of '10B8h'.
5Dh REG10BA 7:0 |Default: - Access : RO
(10BAh)  ||8_ADDR2[23:16] 7:0 |Please see description of '10B8h'.
5Dh ~ 5Fh | - 7:0 |Default: - Access : -
(10BBh ~ | 7:0 |Reserved.
10BFh)
60h REG10CO 7:0 |Default : 0x00 Access : RO, R/W
(10C0h) BUFFER_MUX 7 |Use 512 bytes as menu-load buffer.
MENULOAD_DONE 6 Menu-load done, and will be cleared when menu-load is
enabled.
MENULOAD_BUSY 5 | Menu-load busy, and will be cleared when menu-load is
done.
- 4:3 |Reserved.
MENULOAD_EN_DUMMY 2 |Menu-load enables shot.
MENULOAD_CTRL_MDJ[1:0] 1:0 |[Menu-load triggering SRC select.
61h REG10C2 7:0 |Default : 0x00 Access : R/W
(10C2h) | MENULOAD NUMBER[7:0] 7:0 |Menu-load numbers.
62h REG10C4 7:0 |Default: - Access : RO
(10C4h) |. 7:1 |Reserved.
MENULOAD_ABORTED_ONCE 0 |Menu-load was aborted once.
63h REG10C6 7:0 |Default : 0x00 Access : R/W
(10Ceh)  |. 7:3 |Reserved.
SYNC_TRIG2_SEL 2 |Select negated sync.
SYNC_TRIG1_SEL 1 |Select negated sync.
SYNC_TRIGO_SEL 0 |Select negated sync.
64h REG10C8 7:0 |Default : 0x00 Access : WO
(10csh) | 7:1 |Reserved.
MENULOAD_REALTIME_TRIG 0 |Menu-load real-time triggering one shot.
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(Absolute)
65h REG10CA 7:0 |Default : 0x00 Access : WO
(10CAh) 7:1 |Reserved.

MENULOAD_ABORT 0 |Menu-load aborts one shot.
66h REG10CC 7:0 |Default : 0x00 Access : WO
(xocch) |- 7:1 |Reserved.

MENULOAD_EN 0 |Menu-load enables one shot.
67h — 6Fh |- 7:0 |Default: - Access : -
(10CDh ~ | 7:0 |Reserved.
10DFh)
70h REG10EO 7:0 |Default : 0x00 Access : R/W
(10EOh)  |xB ERAM_LB[7:0] 7:0 |ERAM map HK XDATA low boundary (unit; 1k),

suggested: 0x14.
70h REG10E1 7:0 |Default : 0x00 Access : R/W
(10E1h)  |xB ERAM_HB[7:0] 7:0 |ERAM map HK XDATA high boundary (unit: 1k),
suggested: 0x14.

72h REG10E4 7:0 |Default : 0x00 Access : R/W
(10E4h) | XD2ERAM_ADRH[7:0] 7:0 |ERAM base address (unit: 1k, 0x000-Ox3FF).
73h REG10E6 7:0 |Default : 0x00 Access : R/W
(10E6h)  |_ 7:1 |Reserved.

XD2ERAM_EN 0 |Enable ERAM mapping.
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MIU1 Register (Bank = 11)

Index Mnemonic Bit |Description
(Absolute)
00h REG1100 7:0 |Default : 0x00 Access : R/W
(1100h) |. 7:3 |Reserved.

ARBITER_SKIP_OFF 2 Turn off skip empty request function.

ARBITER_OFF 1 Turn off arbiter.

INIT_MIU 0 Issue initial MIU cycle.
00h REG1101 7:0 |Default : 0x00 Access : RO, R/W
(1101h) [ |NIT_DONE 7 |Initial done flag.

- 6:5 |Reserved.

TRIG_LMR_EXT 4 Issue one load mode register extend cycle.

TRIG_LMR 3 Issue one load mode register cycle.

TRIG_REFRESH 2 Issue one refresh cycle.

TRIG_PRECHARGE 1 Issue one pre-charge cycle.

SINGLE_STEP_ON 0 Turn single step on.
01h REG1102 7:0 |Default : 0x00 Access : R/W
(1102h) DDR_DQ 7 For pad select.

DDR 6 DDR/SDR select.

DRAM_BUS[1:0] 5:4 |DRAM bus width, 0:16b, 1:32b, 2:64b.

- 3 Reserved.

DYNAMIC_CKE 2 Turn on CKE.

SELF_REFRESH 1 Enter self refresh cycle.

CKE 0 Turn on CKE.
O1lh REG1103 7:0 |Default: 0x70 Access : R/W
(1103h) Cs z 7 Chip select, low active.

ADR_OENZ 6 Address output enable, low active.

DQ_OENZ 5 Data output enable, low active.

CKE_OENZ 4 CKE output enable, low active.

- 3:2 |Reserved.

9COL 1 0: 8 columns.

1: 9 columns.
4BA 0 0: 2 banks.
1: 4 banks.

02h REG1104 7:0 |Default : 0x40 Access : R/W
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Index Mnemonic Bit |Description
(Absolute)
(1104h) RD_TIMING[3:0] 7:4 |Read data cycle.
- 3:2 |Reserved.
RD_MCK_SEL 1 Read data CLK select.
0: Feedback.
1: Internal.
RD_IN_PHASE 0 Read data phase.
0: Normal.
1: Inverse.
02h REG1105 7:0 |Default: 0x03 Access : R/W
(1105h)  |. 7 Reserved.
RESET_DLL 6 Reset DLL.
DRIVE_STRENGTH 5 DRAM drive strength.
DISABLE_DLL 4 Disable DRAM DLL.
- 3 Reserved.
CAS_LATENCY[2:0] 2:0 |CAS latency.
SDR: 2/3.
DDR: 2/6.
03h REG1106 7:0 |Default : 0x00 Access : R/W
(1106h) | TREFPERIOD[7:0] 7:0 |Refresh cycle, unit 16T.
03h REG1107 7:0 |Default : 0x00 Access : R/W
(1107h) |. 7 Reserved.
PRIORITY_SW 6 Switch the priority of group0O and groupl.
- 5:4 |Reserved.
SIZE_MASK[3:0] 3:0 |Mask high address > DRAM support.
04h REG1108 7:0 |Default : OxC8 Access : R/W
(1108h) | TRC[3:0] 7:4 |DRAM TRC setting.
TRAS[3:0] 3:0 |DRAM TRAS setting.
04h REG1109 7:0 |Default : 0x33 Access : R/W
(1109h)  |1RP[3:0] 7:4 | DRAM TRP setting.
TRCD[3:0] 3:0 |DRAM TRCD setting.
05h REG110A 7:0 |Default : 0x62 Access : R/W
(110Ah) | TWR[3:0] 7:4 |DRAM TWR timing.
TRRD[3:0] 3:0 |DRAM TRRD timing.
05h REG110B 7:0 |Default: 0x02 Access : R/W
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Index Mnemonic Bit |Description
(Absolute)
(110Bh) |- 7:4 |Reserved.
TMRDI[3:0] 3:0 |DRAM TMRD timing.
06h REG110C 7:0 |Default: Ox63 Access : R/W
(110Ch) W2R_OEN_DLY[3:0] 7:4 |write to read output enable delay cycle
reg_w2r_dly + 3
W2R_DLY[3:0] 3:0 |Write to read command delay cycle.
06h REG110D 7:0 |Default: 0x86 Access : R/W
(110Dh)  |R2w_OEN_DLY[3:0] 7:4 |read to write output enable delay cycle R2W_DLY + 2
R2W_DLY[3:0] 3:0 |Read to write command delay cycle.
07h REG110E 7:0 |Default : OXOE Access : R/W
(110Eh)  |BA_REORDER[2:0] 7:5 |Reorder bank address.
TRFC[4:0] 4:0 |DRAM TRFC timing.
08h REG1110 7:0 |Default : 0x00 Access : R/W
(1110h)  |pEB SEL[7:0] 7:0 |Debug control.
08h REG1111 7:0 |Default : 0x00 Access : R/W
(1111h)  |pEB_SEL[15:8] 7:0 |Please see description of '1110h'.
09h REG1112 7:0 |Default: - Access : RO
(1112h)  |peB BUS[7:0] 7:0 |Debug port.
09h REG1113 7:0 |Default: - Access : RO
(1113h) DEB_BUS[15:8] 7:0 |Please see description of '1112h".
OAh REG1114 7:0 |Default : 0x00 Access : R/W
(1114h)  |mIu_SELO[7:0] 7:0 | MIU select for groupO client.
0: External.
1: MCP.
OAh REG1115 7:0 |Default: 0x00 Access : R/W
(1115h) MIU_SELO[15:8] 7:0 |Please see description of '1114h'.
0OBh REG1116 7:0 |Default : 0x00 Access : R/W
(1116h) MIU_SEL1[7:0] 7:0 |MIU select for groupl client.
0: External.
1: MCP.
OBh REG1117 7:0 |Default : 0x00 Access : R/W
(1117h)  |miu_SEL1[15:8] 7:0 |Please see description of '1116h".
OCh REG1118 7:0 |Default: 0x00 Access : R/W
(1118h)  |Mmju_SEL2[7:0] 7:0 |MIU select for group2 client.
Version 0.2 -38- 7/8/2008

Copyright © 2008 MStar Semiconductor, Inc.

All rights reserved.




Mstar

semiconductor

MST6M16GS
Full HD LCD TV Controller with PIP and VIF
Preliminary Data Sheet Version 0.2

MIU1 Register (Bank = 11)

Index Mnemonic Bit |Description
(Absolute)
0: External.
1: MCP.
OCh REG1119 7:0 |Default : 0x00 Access : R/W
(1119h)  |mju_SEL2[15:8] 7:0 |Please see description of '1118h'.
ODh REG111A 7:0 |Default: 0x00 Access : R/W
(111Ah) MIU_SEL3[7:0] 7:0 |MIU select for group3 client.
0: External.
1: MCP.
ODh REG111B 7:0 |Default: 0x00 Access : R/W
(111Bh)  |mju_SEL3[15:8] 7:0 |Please see description of ‘111Ah'.
OEh REG111C 7:0 |Default : Ox00 Access : R/W
(111Ch) . 7:3 |Reserved.
MIU_SEL_PROTECT_SW 2 MIU select register write protect by firmware.
MIU_SEL_PROTECT_HW 1 MIU select register write protect by hardware.
MIU_SEL_PROTECT_EN 0 MIU select register write protect enable.
OFh REG111E 7:0 |Default : 0x00 Access : R/W
(111Eh) |. 7:2 |Reserved.
DFT_ADRMD 1 For DFT coverage.
SW_RST_MIU 0 MIU software reset.
OFh REG111F 7:0 |Default: 0x00 Access : R/W
(111Fh) - 7:5 |Reserved.
MCP_DEB_SEL 4 MCP debug bus selection.
- 3 Reserved.
MCLK_INV 2 MCP output clock source phase selection.
MCLK_DLY_CTRL[1:0] 1:0 |MCP output clock source delay selection.
20h REG1140 7:0 |Default : 0x00 Access : R/W
(1140h) - 7:6 |Reserved.
RQO_GROUP_DEADLINE_EN 5 GroupO deadline enable.
RQO_TIMEOUT_EN 4 GroupO timeout enable.
RQO_GROUP_LIMIT_EN 3 Limit groupO request number enable.
RQO_MEMBER_LIMIT_EN 2 Limit groupO client request number enable.
RQO_SET_PRIORITY 1 Set groupO fix priority.
RQO_ROUND_ROBIN 0 Turn on groupO round robin.
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Index Mnemonic Bit |Description

(Absolute)

20h REG1141 7:0 |Default : 0x00 Access : R/W

(1141h) 7:6 |Reserved.
RQO_client6_CTRL_EN 5 Group 0 Client6 flow control enable.
RQO_client5 CTRL_EN 4 Group 0 Client5 flow control enable.
RQO_client4 CTRL_EN 3 Group 0 Client4 flow control enable.
RQO_client3_CTRL_EN 2 Group 0 Client3 flow control enable.
RQO_client2_CTRL_EN 1 Group 0 Client2 flow control enable.
RQO_clientl CTRL_EN 0 Group 0 Clientl flow control enable.

21h REG1142 7:0 |Default : 0x00 Access : R/W

(1142h)  |RQ0_MEMBER_MAX[7:0] 7:0 |Limit groupO client request number, unit 4.

21h REG1143 7:0 |Default : 0x00 Access : R/W

(1143h) RQO_GROUP_MAX[7:0] 7:0 | Limit groupO client request number, unit 32.

22h REG1144 7:0 |Default : 0x00 Access : R/W

(1144h) RQO_TIMEOUT[7:0] 7:0 | Limit groupO timeout number.

22h REG1145 7:0 |Default: 0x00 Access : R/W

(1145h)  |RQO_TIMEOUT[15:8] 7:0 |Please see description of '1144h'.

23h REG1146 7:0 |Default: 0x00 Access : R/W

(1146h) RQO_MASK[7:0] 7:0 | Limit groupO request mask.

23h REG1147 7:0 |Default : 0x00 Access : R/W

(1147h) RQO_MASK[15:8] 7:0 |Please see description of '1146h'.

24h REG1148 7:0 |Default: Ox00 Access : R/W

(1148h)  |RQO_HPMASK[7:0] 7:0 | Limit groupO high priority request mask.

24h REG1149 7:0 |Default : 0x00 Access : R/W

(1149h) RQO_HPMASK[15:8] 7:0 |Please see description of '1148h'.

25h REG114A 7:0 |Default: 0x10 Access : R/W

(114Ah) RQO1_PRIORITY[3:0] 7:4 | Limit groupO client 1 fix priority number.
RQOO_PRIORITY[3:0] 3:0 |Limit groupO client O fix priority number.

25h REG114B 7:0 |Default: 0x32 Access : R/W

(114Bh)  |RQO3_PRIORITY[3:0] 7:4 | Limit groupO client 3 fix priority number.
RQO2_PRIORITY[3:0] 3:0 |Limit groupO client 2 fix priority number.

26h REG114C 7:0 |Default: 0x54 Access : R/W

(114Ch)  |RQO5_PRIORITY[3:0] 7:4 | Limit groupO client 5 fix priority number.
RQO4_PRIORITY[3:0] 3:0 |Limit groupO client 4 fix priority number.
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Index Mnemonic Bit |Description

(Absolute)

26h REG114D 7:0 |Default: 0x76 Access : R/W

(114Dh) RQO7_PRIORITY[3:0] 7:4 | Limit groupO client 7 fix priority number.
RQO6_PRIORITY[3:0] 3:0 |Limit groupO client 6 fix priority number.

27h REG114E 7:0 |Default: 0x98 Access : R/W

(114Eh)  |RQO9 PRIORITY[3:0] 7:4 | Limit groupO client 9 fix priority number.
RQO8_PRIORITY[3:0] 3:0 |Limit groupO client 8 fix priority number.

27h REG114F 7:0 |Default : OXBA Access : R/W

(114Fh)  |RQOB_PRIORITY[3:0] 7:4 | Limit groupO client b fix priority number.
RQOA_PRIORITY[3:0] 3:0 |Limit groupO client a fix priority number.

28h REG1150 7:0 |Default: OxDC Access : R/W

(1150h) RQOD_PRIORITY[3:0] 7:4 | Limit groupO client d fix priority number.
RQOC_PRIORITY[3:0] 3:0 |Limit groupO client c fix priority number.

28h REG1151 7:0 |Default : OXFE Access : R/W

(1151h) RQOF_PRIORITY[3:0] 7:4 | Limit groupO client f fix priority number.
RQOE_PRIORITY[3:0] 3:0 |Limit groupO client e fix priority number.

29h REG1153 7:0 |Default: 0x00 Access : R/W

(1153h)  |RQO_GROUP_DEADLINE[7:0] | 7:0 |GroupO deadline, unit 64.

2Ah REG1154 7:0 |Default: 0x00 Access : R/W

(1154h)  |RQO_CLIENT1_PERIOD[7:0] | 7:0 |GroupO clientl request flow control counter.

2Ah REG1155 7:0 |Default : Ox00 Access : R/W

(1155h) RQO_CLIENT2_PERIOD[7:0] 7:0 | GroupO client2 request flow control counter.

2Bh REG1156 7:0 |Default : 0x00 Access : R/W

(1156h) RQO_CLIENT3_PERIOD[7:0] 7:0 | GroupO client3 request flow control counter.

2Bh REG1157 7:0 |Default : 0x00 Access : R/W

(1157h) RQO_CLIENT4_PERIOD[7:0] 7:0 | GroupO client4 request flow control counter.

2Ch REG1158 7:0 |Default : 0x00 Access : R/W

(1158h) RQO_CLIENT5_PERIOD[7:0] 7:0 | GroupO client5 request flow control counter.

2Ch REG1159 7:0 |Default: 0x00 Access : R/W

(1159h)  |RQO CLIENT6_PERIOD[7:0] | 7:0 |GroupO client6 request flow control counter.

60h REG11CO 7:0 |Default: 0x00 Access : R/W

(11coh) |. 7:1 |Reserved.
PROTECTO_EN 0 Protect O enable.

60h REG11C1 7:0 |Default : 0x00 Access : R/W
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Index Mnemonic Bit |Description
(Absolute)
(11Cih) |- 7:6 |Reserved.

PROTECTO_ID[5:0] 5:0 |Protect O id.
61h REG11C2 7:0 |Default: 0x00 Access : R/W
(11C2h)  |pPROTECTO_START[7:0] 7:0 |Protect O start address.
61h REG11C3 7:0 |Default: 0x00 Access : R/W
(11C3h)  |PROTECTO START[15:8] 7:0 |Please see description of '11C2h'.
62h REG11C4 7:0 |Default : Ox00 Access : R/W
(11C4h)  |pROTECTO_END[7:0] 7:0 |Protect 0 end address.
62h REG11C5 7:0 |Default : 0x00 Access : R/W
(11CSh) | pROTECTO_END[15:8] 7:0 |Please see description of '11C4h'.
63h REG11C6 7:0 |Default : 0x00 Access : R/W
(11Ceh) - 7:1 |Reserved.

PROTECT1_EN 0 Protect 1 enable.
63h REG11C7 7:0 |Default : 0x00 Access : R/W
(11c7h) |- 7:6 |Reserved.

PROTECT1_ID[5:0] 5:0 |Protect 1 id.
64h REG11C8 7:0 |Default: 0x00 Access : R/W
(11C8h)  |pROTECTL START[7:0] 7:0 |Protect 1 start address.
64h REG11C9 7:0 |Default : 0x00 Access : R/W
(11C9N)  |pPROTECTL START[15:8] 7:0 |Please see description of '11C8h'.
65h REG11CA 7:0 |Default: Ox00 Access : R/W
(11CAh)  |pPROTECT1_END[7:0] 7:0 |Protect 1 end address.
65h REG11CB 7:0 |Default : 0x00 Access : R/W
(11CBh) PROTECT1 _END[15:8] 7:0 |Please see description of '11CAh'.
66h REG11CC 7:0 |Default : 0x00 Access : R/W
(11cch) |- 7:1 |Reserved.

PROTECT2_EN 0 Protect 2 enable.
66h REG11CD 7:0 |Default: 0x00 Access : R/W
(11Cbh)  |. 7:6 |Reserved.

PROTECT2_ID[5:0] 5:0 |Protect 2 ID.
67h REG11CE 7:0 |Default : Ox00 Access : R/W
(11CEh)  |PROTECT2_START[7:0] 7:0 |Protect 2 start address.
67h REG11CF 7:0 |Default : 0x00 Access : R/W
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Index Mnemonic Bit |Description
(Absolute)
(11CFh) PROTECT2_START[15:8] 7:0 |Please see description of '11CEh'.
68h REG11D0O 7:0 |Default : 0x00 Access : R/W
(11DOh)  |pPROTECT2_END[7:0] 7:0 |Protect 2 end address.
68h REG11D1 7:0 |Default: 0x00 Access : R/W
(11D1h)  |pROTECT2 ENDI[15:8] 7:0 |Please see description of '11D0h'.
69h REG11D2 7:0 |Default: 0x00 Access : R/W
(11D2h) | 7:1 |Reserved.
PROTECT3_EN 0 Protect 3 enable.
69h REG11D3 7:0 |Default : 0x00 Access : R/W
(11D3h) | 7:6 |Reserved.
PROTECT3_ID[5:0] 5:0 |Protect 3 ID.
6Ah REG11D4 7:0 |Default : 0x00 Access : R/W
(11D4h)  |pROTECT3_START[7:0] 7:0 |Protect 3 start address.
6Ah REG11D5 7:0 |Default : 0x00 Access : R/W
(11DSh) | pROTECT3_START[15:8] 7:0 |Please see description of '11D4h'.
6Bh REG11D6 7:0 |Default: 0x00 Access : R/W
(11D6h) PROTECT3_END[7:0] 7:0 |Protect 3 end address.
6Bh REG11D7 7:0 |Default: 0x00 Access : R/W
(11D7h)  |pPROTECT3_END[15:8] 7:0 |Please see description of ‘11D6h".
70h REG11EO 7:0 |Default : Ox00 Access : R/W
(11EOh) - 7:4 |Reserved.
RDPTG_EN 3 Functional test: read pattern generator enable.
WDCRC_STOP 2 Functional test: CRC test stop.
WDCRC_START 1 Functional test: CRC test start.
WDCRC_RST 0 Functional test: software reset.
71h REG11E2 7:0 |Default: 0x00 Access : R/W
(11E2h) PTN_MODE[7:0] 7:0 |Pattern generator mode.
71h REG11E3 7:0 |Default: 0x00 Access : R/W
(11E3h)  |pTN_MODE[15:8] 7:0 |Please see description of '11E2h'.
72h REG11E4 7:0 |Default: 0x00 Access : R/W
(11E4h) PTN_DATAO[7:0] 7:0 |Pattern generator dataO.
72h REG11E5 7:0 |Default : 0x00 Access : R/W
(11ESh)  |pTN_DATAO[15:8] 7:0 |Please see description of ‘11E4h'.
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73h REG11E6 7:0 |Default : 0x00 Access : R/W
(11E6h) PTN_DATAL[7:0] 7:0 |Pattern generator datal.

73h REG11E7 7:0 |Default : 0x00 Access : R/W
(11E7h)  |pTN_DATA1[15:8] 7:0 |Please see description of "11E6h'.

74h REG11ES8 7:0 |Default : 0x00 Access : R/W
(11E8h) PTN_DATA2[7:0] 7:0 |Pattern generator data2.

74h REG11E9 7:0 |Default : Ox00 Access : R/W
(11ESh)  |pTN_DATA2[15:8] 7:0 |Please see description of ‘11E8h".

75h REG11EA 7:0 |Default : 0x00 Access : R/W
(11EAh) PTN_DATA3[7:0] 7:0 |Pattern generator data3.

75h REG11EB 7:0 |Default : 0x00 Access : R/W
(11EBh)  |pTN_DATA3[15:8] 7:0 |Please see description of '11EAh'.

76h REG11EC 7:0 |Default: - Access : RO
(11ECh)  |ADDR_CRC[7:0] 7:0 |CRC result.

76h REG11ED 7:0 |Default: - Access : RO
(11EDh) | ADDR_CRC[15:8] 7:0 |Please see description of '11ECh'.

77h REG11EE 7:0 |Default: - Access : RO
(11EEh)  |pATAO CRC[7:0] 7:0 |Wordo CRC.

77h REG11EF 7:0 |Default: - Access : RO
(11EFh) DATAO_CRC[15:8] 7:0 |Please see description of '11EEh'.

78h REG11FO 7:0 |Default: - Access : RO
(11FOh)  |pATAL_CRC[7:0] 7:0 |Word1 CRC.

78h REG11F1 7:0 |Default: - Access : RO
(11F1h) DATA1 CRC[15:8] 7:0 |Please see description of "11FOh'.

79h REG11F2 7:0 |Default: - Access : RO
(11F2h) | pATA2_CRC[7:0] 7:0 |Word2 CRC.

79h REG11F3 7:0 |Default: - Access : RO
(11F3h)  |pATA2 CRC[15:8] 7:0 |Please see description of '11F2h'.

7Ah REG11F4 7:0 |Default: - Access : RO
(11F4h)  |pATA3 CRC[7:0] 7:0 |Word3 CRC.

7Ah REG11F5 7:0 |Default: - Access : RO
(11F5h)  |pATA3_CRC[15:8] 7:0 |Please see description of ‘11F4h'.

70h — 7Ah | - 7:0 |Default: - Access : -
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MIU Register (Bank = 12)

Index Mnemonic Bit |Description
(Absolute)
00h REG1200 7:0 |Default : 0x00 Access : R/W
(1200h) - 7:3 |Reserved.
ARBITER_SKIP_OFF 2 | Turn off skip empty request function.
ARBITER_OFF 1 |Turn off arbiter.
INIT_MIU 0 Issue initial MIU cycle.
00h REG1201 7:0 |Default : 0x00 Access : RO, R/W
(1201h) INIT_DONE 7 |Initial done flag.
- 6:5 |Reserved.
TRIG_LMR_EXT 4 Issue one load mode register extend cycle.
TRIG_LMR 3 Issue one load mode register cycle.
TRIG_REFRESH 2 Issue one refresh cycle.
TRIG_PRECHARGE 1 Issue one pre-charge cycle.
SINGLE_STEP_ON 0 |Turn single step on.
01h REG1202 7:0 |Default : 0x00 Access : R/W
(1202h) DDR_DQ 7 |For pad select.
DDR 6 |DDR/SDR select.
DRAM_BUS[1:0] 5:4 | DRAM bus width.
00:16b.
01: 32b.
10: 64b.
11: Reserved.
- 3 |Reserved.
DYNAMIC_CKE 2 Turn on CKE.
SELF_REFRESH 1 |Enter self refresh cycle.
CKE 0 Turn on CKE.
O1lh REG1203 7:0 |Default : 0x70 Access : R/W
(1203h) Cs z 7 | Chip select, low active.
ADR_OENZ 6 |Address output enable, low active.
DQ_OENZz 5 Data output enable, low active.
CKE_OENZ 4 | CKE output enable, low active.
- 3:2 |Reserved.
9COL 1 |0: 8 columns.
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Index Mnemonic Bit |Description
(Absolute)
1:9 columns.
4BA 0 0: 2 banks.
1: 4 banks.
02h REG1204 7:0 |Default : 0x40 Access : R/W
(1204h) RD_TIMING[3:0] 7:4 |Read data cycle.
- 3:2 |Reserved.
RD_MCK_SEL 1 |Read data CLK select.
0: Feedback.
1: Internal.
RD_IN_PHASE 0 Read data phase.
0: Normal.
1: Inverse.
02h REG1205 7:0 |Default : Ox03 Access : R/W
(1205h) FORCE_DDR_RD_ACT 7 |Force DDR_RD_ACT.
RESET_DLL 6 Reset DLL.
DRIVE_STRENGTH 5 DRAM drive strength.
DISABLE_DLL 4 Disable DRAM DLL.
- 3 |Reserved.
CAS_LATENCY[2:0] 2:0 |CAS latency.
SDR: 2/3.
DDR: 2/6.
03h REG1206 7:0 |Default : 0x00 Access : R/W
(1206h) TREFPERIOD[7:0] 7:0 |Refresh cycle, unit 16T.
03h REG1207 7:0 |Default : 0x00 Access : R/W
(1207h) - 7 |Reserved.
PRIORITY_SW 6 | Switch the priority of group0O and groupl.
- 5:4 |Reserved.
SIZE_MASK]3:0] 3:0 |Mask high address > DRAM support.
04h REG1208 7:0 |Default : OxC8 Access : R/W
(1208h) TRC[3:0] 7:4 |DRAM TRC setting.
TRAS[3:0] 3:0 |DRAM TRAS setting.
04h REG1209 7:0 |Default : 0x33 Access : R/W
(1209h) TRP[3:0] 7:4 |DRAM TRP setting.
TRCD[3:0] 3:0 |DRAM TRCD setting.
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(Absolute)
05h REG120A 7:0 |Default : Ox62 Access : R/W
(120Ah) TWR[3:0] 7:4 |DRAM TWR timing.
TRRD[3:0] 3:0 |DRAM TRRD timing.
05h REG120B 7:0 |Default : 0x02 Access : R/W
(120Bh) - 7:4 |Reserved.
TMRDI[3:0] 3:0 |DRAM TMRD timing.
06h REG120C 7:0 |Default : Ox63 Access : R/W
(120Ch) W2R_OEN_DLY[3:0] 7:4 |write to read output enable delay cycle
W2R_DLY + 3
W2R_DLY[3:0] 3:0 |Write to read command delay cycle.
06h REG120D 7:0 |Default : 0x86 Access : R/W
(120Dh) R2W_OEN_DLY[3:0] 7:4 |read to write output enable delay cycle
R2W_DLY + 2
R2W_DLY[3:0] 3:0 |Read to write command delay cycle.
07h REG120E 7:0 |Default : OXOE Access : R/W
(120Eh) BA REORDER[2:0] 7:5 |Reorder bank address.
TRFC[4:0] 4:0 |DRAM TRFC timing.
08h REG1210 7:0 |Default : 0x00 Access : R/W
(1210h) DEB_SEL[7:0] 7:0 |Debug control.
08h REG1211 7:0 |Default : 0x00 Access : R/W
(1211h) DEB_SEL[15:8] 7:0 |Please see description of '1210h'".
09h REG1212 7:0 |Default: - Access : RO
(1212h) DEB_BUS[7:0] 7:0 |Debug port.
09h REG1213 7:0 |Default : - Access : RO
(1213h) DEB_BUS[15:8] 7:0 |Please see description of '1212h'.
OFh REG121E 7:0 |Default : 0x00 Access : R/W
(121Eh) - 7:2 |Reserved.
DFT_ADRMD 1 For DFT coverage.
SW_RST_MIU 0 MIU software reset.
10h REG1220 7:0 |Default : 0x09 Access : R/W
(1220h) DDFSET[3:0] 7:4 |DDR_FREQ (DDR clock frequency)
= (MPLL_FREQ*128*LOOP_DIV1*LOOP_DIV2)/
(DDFSET*IN_DIV1*IN_DIV2)
DDR Frequency Set. DDFSET[9:0] must be located
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between 290 and 832(Dec)
DDRIP[1:0] 3:2 |DDR Clock generator charge pump current.
00: 0.25uA.
01: 0.50uA.
10: 1.5uA. (default).
11: 3.0uA.
DDRRP[1:0] 1:0 |Reserved for DDR PLL test.
10h REG1221 7:0 |Default : 0x20 Access : R/W
(1221h) - 7:6 |Reserved.
DDFSET[9:4] 5:0 |Please see description of '1220h'.
11h REG1222 7:0 |Default : 0x00 Access : R/W
(1222h) DDFSPAN[7:0] 7:0 |DDR clock Spread spectrum Period.
DDR_SPREAD (DDR spread period) =
(4* LOOP_DIV1*LOOP_DIV2*DDFSPAN )/
(DDR_FREQ*IN_DIV1*IN_DIV2).
11h REG1223 7:0 |Default : 0x00 Access : R/W
(1223h) - 7:5 |Reserved.
ENFRUNZ 4  |VCO free-run disable.
DDFT[1:0] 3:2 |DDR clock generator test mode.
00: Normal operation (default).
01: Synthesizer truncate to integer divide.
10: Synthesizer bypass (equivalent to divide =1).
11: Reserved.
DDFSPAN[9:8] 1:0 |Please see description of '1222h'.
12h REG1224 7:0 |Default : 0x00 Access : R/W
(1224h) DDFSTEP[7:0] 7:0 |DDR clock spread spectrum step.
DDR_SWB (DDR spread bandwidth)
= DDR_FREQ* (2*DDFSPAN*DDFSTEP) /
(DDFSET*1024).
12h REG1225 7:0 |Default : 0x40 Access : R/W
(1225h) DDRPLL_LOOP_DIV_1ST[1:0] 7:6 |Loop divider1 ratio control
00: Divide by 1.
01: Divide by 2 (default).
10: Divide by 4.
11: Divide by 8.
DDRPLL_IN_DIV_1ST[1:0] 5:4 | Input dividerl ratio control
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00: Divide by 1 (default).
01: Divide by 2.
10: Divide by 4.
11: Divide by 8.
DDRPLL_RESET 3 DDR PLL reset.
DDRPLL_PORST 2 DDR PLL power on reset.
DDRPLL_PD 1 DDR PLL power down.
DDR_SSC_EN 0 |DDR PLL spread spectrum control enable.
13h REG1226 7:0 |Default : 0x00 Access : R/W
(1226h) DDRPLL_INPUT_DIV_2ND[7:0] | 7:0 |Input divider2 ratio (1/N), default; O
0: N=1.
Other: N=IN_DIV[7:0]
13h REG1227 7:0 |Default : 0x00 Access : R/W
(1227h) DDRPLL_LOOP_DIV_2ND[7:0] | 7:0 |Loop divider2 ratio (1/N), default:
0: N=1.
Other: N=IN_DIV[7:0]
14H REG1228 7:0 |DEFAULT : 0X00 ACCESS : R/W
(1228h) DDRAT[7:0] 7:0 |DDR CLOCK GENERATOR ANALOG TEST MODES AND
RESERVED BITS.
14H REG1229 7:0 |DEFAULT : 0X00 ACCESS : R/W
(1229h) DDRAT[15:8] 7:0 |PLEASE SEE DESCRIPTION OF '1228H'.
18h REG1230 7:0 |Default : 0x00 Access : R/W
(1230h) DQSPH1[3:0] 7:4 |DDR DQS1 input phase control; 0.5T/16 steps.
DQSPHO[3:0] 3:0 |DDR DQSO input phase control; 0.5T/16 steps.
19h REG1232 7:0 |Default : 0x00 Access : R/W
(1232h) DQSPH1_2ND[3:0] 7:4 |DDR DQS1_2nd input phase control; 0.5T/16 steps.
DQSPHO_2ND[3:0] 3:0 |DDR DQSO_2nd input phase control; 0.5T/16 steps.
1Ah REG1234 7:0 |Default : 0x00 Access : R/W
(1234h) - 7 |Reserved.
DQS_IN_SEL[2:0] 6:4 |Reserved for internal testing.
[0]: DQS_IN_OLD_MODE.
[1]: DQS_IN_I_SEL for test mode.
[2]: Reserved.
- 3:2 |Reserved.
DQSSEL 1 |Reserved for internal testing.
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DQS_DELAY_MODE 0 |Reserved for internal testing.
1Ah REG1235 7:0 |Default : 0x00 Access : R/W
(1235h) DQS_OEN_MASK][7:0] 7:0 |DQS output enable mask.
1Bh REG1236 7:0 |Default : Ox60 Access : R/W
(1236h) CLK_DRV[2:0] 7:5 |DDR CLK 10 driving control.
DDR_CLK_SWITCHI[1:0] 4:3 |Source clock select.
00: DDR_CLK.
01: DDR_CLK_INV.
10: DDR_CLK_DLY.
11: DDR_CLK_DLY_INV.
CLKPH[2:0] 2:0 |DDR output Clock Phase control. 1T/8 steps.
1Bh REG1237 7:0 |Default : 0x00 Access : R/W
(1237h) MD_DRV[1:0] 7:6 |DDR data 10 driving control.
ADR_DRVI[1:0] 5:4 |DDR command and address 10 driving control.
DM_DRV[1:0] 3:2 |DDR data mask 1O driving control.
DQS_DRV[1:0] 1:0 |DDR DQS IO driving control.
1Ch REG1238 7:0 |Default : 0x00 Access : R/W
(1238h) FB_CLK SEL 7 | SDR read data clock select.
0: FBCLK.
1: PLL 2nd PH.
CLKPH1[2:0] 6:4 |PLL 2nd output clock phase control; 1T/8 steps.
- 3:2 |Reserved.
FORCE_D2A FIFO_EN 1 Force D2A_FIFO_EN value.
FORCE_CKE_IN 0 Force CKE value.
1Ch REG1239 7:0 |Default : 0x00 Access : R/W
(1239h) - 7:6 |Reserved.
LADR_DRV[5:0] 5:0 |ADDR[2:0] PAD driving strength.
1Dh REG123A 7:0 |Default : 0x00 Access : R/W
(123Ah) - 7:5 |Reserved.
DDR266[4:0] 4:0 |TR[2:0], LEG[1:0].
1Dh REG123B 7:0 |Default : 0x00 Access : R/W
(123Bh) - 7 |Reserved.
DDR_LEG2[6:0] 6:0 |LEG2 for each byte.
1Fh REG123E 7:0 |DEFAULT : 0X00 ACCESS : R/W
Version 0.2 -51- 7/8/2008

Copyright © 2008 MStar Semiconductor, Inc.  All rights reserved.




Mstar

semiconductor

MST6M16GS
Full HD LCD TV Controller with PIP and VIF
Preliminary Data Sheet Version 0.2

MIU Register (Bank = 12)

Index Mnemonic Bit |Description
(Absolute)
(123Eh) - 7:3 |Reserved.
DS_RESTEN 2 |Reserved for internal testing; DQS test mode enable.
DDR_TEST_CLK_SEL[1:0] 1:0 |Reserved for internal testing.
1Fh REG123F 7:0 |DEFAULT : - ACCESS : RO
(123Fh) DDRPLL_LOCK 7 |DDR PLL lock status.
DDRPLL_SSC_OFF 6 |Reserved for internal testing.
HIGH_FLAG 5 |Reserved for internal testing.
- 4:0 |Reserved.
20h REG1240 7:0 |Default : 0x00 Access : R/W
(1240h) - 7:6 |Reserved.
RQO_GROUP_DEADLINE_EN 5 | GroupO deadline enable.
RQO_TIMEOUT_EN 4 GroupO timeout enable.
RQO_GROUP_LIMIT_EN 3 Limit groupO request number enable.
RQO_MEMBER_LIMIT_EN 2 Limit groupO client request number enable.
RQO_SET_PRIORITY 1 |Set groupO fix priority.
RQO_ROUND_ROBIN 0 | Turn on groupO round robin.
20h REG1241 7:0 |Default : 0x00 Access : R/W
(1241h) - 7:6 |Reserved.
RQO_CLIENT6_CTRL_EN 5 Group 0 Client6 flow control enable.
RQO_CLIENT5_CTRL_EN 4 | Group 0O Client5 flow control enable.
RQO_CLIENT4_CTRL_EN 3 | Group 0O Client4 flow control enable.
RQO_CLIENT3_CTRL_EN 2 Group 0 Client3 flow control enable.
RQO_CLIENT2_CTRL_EN 1 Group 0 Client2 flow control enable.
RQO_CLIENT1 CTRL_EN 0 |Group 0 Clientl flow control enable.
21h REG1242 7:0 |Default : 0x00 Access : R/W
(1242h) RQO_MEMBER_MAX[7:0] 7:0 |Limit groupO client request number, unit 4.
21h REG1243 7:0 |Default : 0x00 Access : R/W
(1243h) RQO_GROUP_MAX[7:0] 7:0 |Limit groupO client request number, unit 32.
22h REG1244 7:0 |Default : 0x00 Access : R/W
(1244h) RQO_TIMEOUT[7:0] 7:0 |Limit groupO timeout number.
22h REG1245 7:0 |Default : 0x00 Access : R/W
(1245h) RQO_TIMEOUT[15:8] 7:0 |Please see description of '1244h',
23h REG1246 7:0 |Default : 0x00 Access : R/W
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(1246h) RQO_MASK[7:0] 7:0 |Limit groupO request mask.
23h REG1247 7:0 |Default : 0x00 Access : R/W
(1247h) RQO_MASK[15:8] 7:0 |Please see description of '1246h'.
24h REG1248 7:0 |Default : 0x00 Access : R/W
(1248h) RQO_HPMASK[7:0] 7:0 |Limit groupO high priority request mask.
24h REG1249 7:0 |Default : 0x00 Access : R/W
(1249h) RQO_HPMASK[15:8] 7:0 |Please see description of '1248h'.
25h REG124A 7:0 |Default : 0x10 Access : R/W
(124Ah) RQO1_PRIORITY[3:0] 7:4 | Limit groupO client 1 fix priority number.
RQOO_PRIORITY[3:0] 3:0 |Limit groupO client O fix priority number.
25h REG124B 7:0 |Default : 0x32 Access : R/W
(1248Bh) RQO3_PRIORITY[3:0] 7:4 | Limit groupO client 3 fix priority number.
RQO2_PRIORITY[3:0] 3:0 |Limit groupO client 2 fix priority number.
26h REG124C 7:0 |Default : Ox54 Access : R/W
(124Ch) RQO5_PRIORITY[3:0] 7:4 | Limit groupO client 5 fix priority number.
RQO4_PRIORITY[3:0] 3:0 |Limit groupO client 4 fix priority number.
26h REG124D 7:0 |Default : Ox76 Access : R/W
(124Dh) RQO7_PRIORITY[3:0] 7:4 | Limit groupO client 7 fix priority number.
RQO6_PRIORITY[3:0] 3:0 |Limit groupO client 6 fix priority number.
27h REG124E 7:0 |Default : 0x98 Access : R/W
(124Eh) RQO9_PRIORITY[3:0] 7:4 | Limit groupO client 9 fix priority number.
RQO8_PRIORITY[3:0] 3:0 |Limit groupO client 8 fix priority number.
27h REG124F 7:0 |Default : OXBA Access : R/W
(124Fh) RQOB_PRIORITY[3:0] 7:4 | Limit groupO client b fix priority number.
RQOA_PRIORITY[3:0] 3:0 |Limit groupO client a fix priority number.
28h REG1250 7:0 |Default : OXDC Access : R/W
(1250h) RQOD_PRIORITY[3:0] 7:4 | Limit groupO client d fix priority number.
RQOC_PRIORITY[3:0] 3:0 |Limit groupO client c fix priority number.
28h REG1251 7:0 |Default : OXFE Access : R/W
(1251h) RQOF_PRIORITY[3:0] 7:4 | Limit groupO client f fix priority number.
RQOE_PRIORITY[3:0] 3:0 |Limit groupO client e fix priority number.
29h REG1253 7:0 |Default : 0x00 Access : R/W
(1253h) RQO_GROUP_DEADLINE[7:0] 7:0 |Group0 deadline, unit 64.
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2Ah REG1254 7:0 |Default : 0x00 Access : R/W
(1254h) RQO_CLIENT1_PERIOD[7:0] 7:0 |GroupO clientl request flow control counter.
2Ah REG1255 7:0 |Default : 0x00 Access : R/W
(1255h) RQO_CLIENT2_PERIOD[7:0] 7:0 |GroupO client2 request flow control counter.
2Bh REG1256 7:0 |Default : 0x00 Access : R/W
(1256h) RQO_CLIENT3_PERIOD[7:0] 7:0 | GroupO client3 request flow control counter.
2Bh REG1257 7:0 |Default : 0x00 Access : R/W
(1257h) RQO_CLIENT4_PERIOD[7:0] 7:0 |GroupO client4 request flow control counter.
2Ch REG1258 7:0 |Default : 0x00 Access : R/W
(1258h) RQO_CLIENT5_PERIOD[7:0] 7:0 | GroupO client5 request flow control counter.
2Ch REG1259 7:0 |Default : Ox00 Access : R/W
(1259h) RQO_CLIENT6_PERIOD[7:0] 7:0 |GroupO client6 request flow control counter.
30h REG1260 7:0 |Default : 0x00 Access : R/W
(1260h) - 7:6 |Reserved.
RQ1_GROUP_DEADLINE_EN 5 |Groupl deadline enable.
RQ1_TIMEOUT_EN 4 | Groupl timeout enable.
RQ1_GROUP_LIMIT_EN 3 Limit groupl request number enable.
RQ1_MEMBER_LIMIT_EN 2 Limit groupl client request number enable.
RQ1_SET_PRIORITY 1 |Set groupl fix priority.
RQ1_ROUND_ROBIN 0 | Turn on groupl round robin.
31h REG1262 7:0 |Default : Ox00 Access : R/W
(1262h) RQ1_MEMBER_MAX[7:0] 7:0 |Limit group1 client request number, unit 4.
31h REG1263 7:0 |Default : 0x00 Access : R/W
(1263h) RQ1_GROUP_MAX[7:0] 7:0 |Limit groupl client request number, unit 32.
32h REG1264 7:0 |Default : 0x00 Access : R/W
(1264h) RQ1_TIMEOUT[7:0] 7:0 |Limit groupl timeout number.
32h REG1265 7:0 |Default : 0x00 Access : R/W
(1265h) RQ1_TIMEOUT[15:8] 7:0 |Please see description of '1264h'.
33h REG1266 7:0 |Default : 0x00 Access : R/W
(1266h) RQ1_MASK[7:0] 7:0 |Limit groupl request mask.
33h REG1267 7:0 |Default : 0x00 Access : R/W
(1267h) RQ1_MASK[15:8] 7:0 |Please see description of '1266h'.
34h REG1268 7:0 |Default : 0x00 Access : R/W
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(1268h) RQ1_HPMASK[7:0] 7:0 |Limit groupl high priority request mask.
34h REG1269 7:0 |Default : 0x00 Access : R/W
(1269h) RQ1_HPMASK[15:8] 7:0 |Please see description of '1268h'.
35h REG126A 7:0 |Default : 0x10 Access : R/W
(126Ah) RQ11 PRIORITY[3:0] 7:4 | Limit groupl client 1 fix priority number.
RQ10_PRIORITY[3:0] 3:0 |Limit groupl client O fix priority number.
35h REG126B 7:0 |Default : 0x32 Access : R/W
(126Bh) RQ13_PRIORITY[3:0] 7:4 | Limit group1 client 3 fix priority number.
RQ12_PRIORITY[3:0] 3:0 |Limit groupl client 2 fix priority number.
36h REG126C 7:0 |Default : Ox54 Access : R/W
(126Ch) RQ15 PRIORITY[3:0] 7:4 | Limit groupl client 5 fix priority number.
RQ14_PRIORITY[3:0] 3:0 |Limit groupl client 4 fix priority number.
36h REG126D 7:0 |Default : Ox76 Access : R/W
(126Dh) RQ17_PRIORITY[3:0] 7:4 | Limit groupl client 7 fix priority number.
RQ16_PRIORITY[3:0] 3:0 |Limit groupl client 6 fix priority number.
37h REG126E 7:0 |Default : 0x98 Access : R/W
(126Eh) RQ19_PRIORITY[3:0] 7:4 |Limit groupl client 9 fix priority number.
RQ18_PRIORITY[3:0] 3:0 |Limit groupl client 8 fix priority number.
37h REG126F 7:0 |Default : OXBA Access : R/W
(126Fh) RQ1B_PRIORITY[3:0] 7:4 |Limit groupl client b fix priority number.
RQ1A_PRIORITY[3:0] 3:0 |Limit groupl client a fix priority number.
38h REG1270 7:0 |Default : OXDC Access : R/W
(1270h) RQ1D_PRIORITY[3:0] 7:4 | Limit groupl client d fix priority number.
RQ1C_PRIORITY[3:0] 3:0 |Limit groupl client c fix priority number.
38h REG1271 7:0 |Default : OXFE Access : R/W
(1271h) RQ1F_PRIORITY[3:0] 7:4 | Limit groupl client f fix priority number.
RQ1E_PRIORITY[3:0] 3:0 |Limit groupl client e fix priority number.
39h REG1273 7:0 |Default : 0x00 Access : R/W
(1273h) RQ1_GROUP_DEADLINE[7:0] 7:0 |Groupl deadline, unit 64.
40h REG1280 7:0 |Default : 0x00 Access : R/W
(1280h) - 7:6 |Reserved.
RQ2_GROUP_DEADLINE_EN 5 Group2 deadline enable.
RQ2_TIMEOUT_EN 4 Group?2 timeout enable.
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RQ2_GROUP_LIMIT_EN 3 Limit group2 request number enable.
RQ2_MEMBER_LIMIT_EN 2 Limit group2 client request number enable.
RQ2_SET_PRIORITY 1 |Set group2 fix priority.
RQ2_ROUND_ROBIN 0 |Turn on group2 round robin.
41h REG1283 7:0 |Default : 0x00 Access : R/W
(1283h) RQ2_GROUP_MAX[7:0] 7:0 |Limit group2 client request number, unit 32.
42h REG1284 7:0 |Default : 0x00 Access : R/W
(1284h) RQ2_TIMEOUT[7:0] 7:0 |Limit group2 timeout number.
42h REG1285 7:0 |Default : 0x00 Access : R/W
(1285h) RQ2_TIMEOUT[15:8] 7:0 |Please see description of '1284h'.
43h REG1286 7:0 |Default : Ox00 Access : R/W
(1286h) RQ2_MASK[7:0] 7:0 |Limit group2 request mask.
43h REG1287 7:0 |Default : 0x00 Access : R/W
(1287h) RQ2_MASK[15:8] 7:0 |Please see description of '1286h'.
44h REG1288 7:0 |Default : 0x00 Access : R/W
(1288h) RQ2_HPMASK[7:0] 7:0 |Limit group2 high priority request mask.
44h REG1289 7:0 |Default : 0x00 Access : R/W
(1289h) RQ2_HPMASK[15:8] 7:0 |Please see description of '1288h'.
45h REG128A 7:0 |Default : 0x10 Access : R/W
(128Ah) RQ21_PRIORITY[3:0] 7:4 |Limit group2 client 1 fix priority number.
RQ20_PRIORITY[3:0] 3:0 |Limit group2 client O fix priority number.
45h REG128B 7:0 |Default : 0x32 Access : R/W
(128Bh) RQ23_PRIORITY[3:0] 7:4 | Limit group?2 client 3 fix priority number.
RQ22_PRIORITY[3:0] 3:0 |Limit group2 client 2 fix priority number.
46h REG128C 7:0 |Default : Ox54 Access : R/W
(128Ch) RQ25_PRIORITY[3:0] 7:4 |Limit group2 client 5 fix priority number.
RQ24_PRIORITY[3:0] 3:0 |Limit group2 client 4 fix priority number.
46h REG128D 7:0 |Default : Ox76 Access : R/W
(128Dh) RQ27_PRIORITY[3:0] 7:4 | Limit group2 client 7 fix priority number.
RQ26_PRIORITY[3:0] 3:0 |Limit group2 client 6 fix priority number.
47h REG128E 7:0 |Default : 0x98 Access : R/W
(128Eh) RQ29_PRIORITY[3:0] 7:4 | Limit group2 client 9 fix priority number.
RQ28_PRIORITY[3:0] 3:0 |Limit group2 client 8 fix priority number.
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47h REG128F 7:0 |Default : OXBA Access : R/W
(128Fh) RQ2B_PRIORITY[3:0] 7:4 |Limit group2 client b fix priority number.
RQ2A_PRIORITY[3:0] 3:0 |Limit group2 client a fix priority number.
48h REG1290 7:0 |Default : OxDC Access : R/W
(1290h) RQ2D_PRIORITY[3:0] 7:4 | Limit group2 client d fix priority number.
RQ2C_PRIORITY[3:0] 3:0 |Limit group2 client c fix priority nhumber.
48h REG1291 7:0 |Default : OXFE Access : R/W
(1291h) RQ2F_PRIORITY[3:0] 7:4 | Limit group2 client f fix priority number.
RQ2E_PRIORITY[3:0] 3:0 |Limit group2 client e fix priority number.
49h REG1293 7:0 |Default : Ox00 Access : R/W
(1293h) RQ2_GROUP_DEADLINE[7:0] 7:0 |Group2 deadline, unit 64.
60h REG12CO 7:0 |Default : 0x00 Access : R/W
(12C0h) - 7:1 |Reserved.
PROTECTO_EN 0 |Protect 0 enable.
60h REG12C1 7:0 |Default : 0x00 Access : R/W
(12C1h) - 7:6 |Reserved.
PROTECTO_ID[5:0] 5:0 |Protect O ID.
61h REG12C2 7:0 |Default : 0x00 Access : R/W
(12C2h) PROTECTO_START[7:0] 7:0 |Protect O start address.
61h REG12C3 7:0 |Default : 0x00 Access : R/W
(12C3h) PROTECTO_START[15:8] 7:0 |Please see description of '12C2h'.
62h REG12C4 7:0 |Default : 0x00 Access : R/W
(12C4h) PROTECTO_END[7:0] 7:0 |Protect 0 end address.
62h REG12C5 7:0 |Default : 0x00 Access : R/W
(12C5h) PROTECTO_END[15:8] 7:0 |Please see description of '12C4h'.
63h REG12C6 7:0 |Default : 0x00 Access : R/W
(12C6h) - 7:1 |Reserved.
PROTECT1_EN 0 |Protect 1 enable.
63h REG12C7 7:0 |Default : 0x00 Access : R/W
(12C7h) - 7:6 |Reserved.
PROTECT1_ID[5:0] 5:0 |Protect 1 ID.
64h REG12C8 7:0 |Default : 0x00 Access : R/W
(12C8h) PROTECT1_START[7:0] 7:0 |Protect 1 start address.
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64h REG12C9 7:0 |Default : 0x00 Access : R/W
(12C9h) PROTECT1_START[15:8] 7:0 |Please see description of '12C8h'.
65h REG12CA 7:0 |Default : 0x00 Access : R/W
(12CAh) PROTECT1_END[7:0] 7:0 |Protect 1 end address.
65h REG12CB 7:0 |Default : 0x00 Access : R/W
(12CBh) PROTECT1_END[15:8] 7:0 |Please see description of '12CAh'.
66h REG12CC 7:0 |Default : 0x00 Access : R/W
(12CCh) - 7:1 |Reserved.

PROTECT2_EN 0 Protect 2 enable.
66h REG12CD 7:0 |Default : Ox00 Access : R/W
(12CDh) - 7:6 |Reserved.

PROTECT2_ID[5:0] 5:0 |Protect 2 ID.
67h REG12CE 7:0 |Default : 0x00 Access : R/W
(12CEh) PROTECT2_START[7:0] 7:0 |Protect 2 start address.
67h REG12CF 7:0 |Default : 0x00 Access : R/W
(12CFh) PROTECT2_START[15:8] 7:0 |Please see description of '12CEh'.
68h REG12D0 7:0 |Default : 0x00 Access : R/W
(12D0h) PROTECT2_END[7:0] 7:0 |Protect 2 end address.
68h REG12D1 7:0 |Default : 0x00 Access : R/W
(12D1h) PROTECT2_END[15:8] 7:0 |Please see description of '12DOh'".
69h REG12D2 7:0 |Default : Ox00 Access : R/W
(12D2h) - 7:1 |Reserved.

PROTECT3_EN 0 Protect 3 enable.
69h REG12D3 7:0 |Default : 0x00 Access : R/W
(12D3h) - 7:6 |Reserved.

PROTECT3_ID[5:0] 5:0 |Protect 3 ID.
6Ah REG12D4 7:0 |Default : 0x00 Access : R/W
(12D4h) PROTECT3_START[7:0] 7:0 |Protect 3 start address.
6Ah REG12D5 7:0 |Default : 0x00 Access : R/W
(12D5h) PROTECT3_START[15:8] 7:0 |Please see description of '12D4h'.
6Bh REG12D6 7:0 |Default : 0x00 Access : R/W
(12D6h) PROTECT3_END[7:0] 7:0 |Protect 3 end address.
6Bh REG12D7 7:0 |Default : 0x00 Access : R/W
Version 0.2 -58- 7/8/2008

Copyright © 2008 MStar Semiconductor, Inc.  All rights reserved.




Mstar

semiconductor

MST6M16GS
Full HD LCD TV Controller with PIP and VIF
Preliminary Data Sheet Version 0.2

MIU Register (Bank = 12)

Index Mnemonic Bit |Description
(Absolute)
(12D7h) PROTECT3_END[15:8] 7:0 |Please see description of '12D6h".
70h REG12EO 7:0 |Default : 0x00 Access : R/W
(12E0h) - 7 |Reserved.
FORCE_IN 6 |Force read data to TEST_DATA.
FORCE_OUT 5 |Force write data to TEST_DATA.
TEST_LOOP 4 Loop mode.
INV_DATA 3 Inverse test data.
TEST_MODE[1:0] 2:1 |MIU self test mode
00: Address mode.
01: From TEST_DATA.
10: Shift data.
TEST_EN 0 |MIU self test enable.
70h REG12E1 7:0 |Default : 0x00 Access : RO, R/W
(12E1h) TEST_FINISH 7 |Test finish indicator.
TEST_FAIL 6 |Test fail indicator.
TEST_FLAG 5 |Test fail indicator.
- 4  |Reserved.
TEST_BYTE[1:0] 3:2 |Read back data byte switch.
WRITE_ONLY 1 | Only issue write command.
READ_ONLY 0 |Only issue read command.
71h REG12E2 7:0 |Default : 0x00 Access : R/W
(12E2h) TEST_BASE[7:0] 7:0 |Test base address.
71h REG12E3 7:0 |Default : 0x00 Access : R/W
(12E3h) TEST_BASE[15:8] 7:0 |Please see description of '12E2h".
72h REG12E4 7:0 |Default : 0x00 Access : R/W
(12E4h) TEST_LENGTH_L[7:0] 7:0 |Test length.
72h REG12ES5 7:0 |Default : 0x00 Access : R/W
(12E5h) TEST_LENGTH_L[15:8] 7:0 |Please see description of '12E4h'.
73h REG12E6 7:0 |Default : 0x00 Access : R/W
(12E6h) TEST_LENGTH_H[23:16] 7:0 |Test length.
73h REG12E7 7:0 |Default : 0x00 Access : R/W
(12E7h) TEST_MASK[7:0] 7:0 |Test data mask.
74h REG12ES8 7:0 |Default : 0x00 Access : R/W
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Index Mnemonic Bit |Description
(Absolute)
(12E8h) TEST_DATA[7:0] 7:0 |Test data.
74h REG12E9 7:0 |Default : 0x00 Access : R/W
(12E9h) TEST_DATA[15:8] 7:0 |Please see description of '12E8h'.
75h REG12EA 7:0 |Default: - Access : RO
(12EAh) TEST_STATUS[7:0] 7:0 |Test status.
75h REG12EB 7:0 |Default: - Access : RO
(12EBh) TEST_STATUS[15:8] 7:0 |Please see description of '12EAh'.
76h REG12EC 7:0 |Default : 0x00 Access : R/W
(12ECh) - 7:6 |Reserved.

DCDQSCALMODE[1:0] 5:4 | Auto calibration mode.

- 3:1 |Reserved.

DCENAUTOCAL 0 |Auto calibration enable.
76h REG12ED 7:0 |Default : 0x00 Access : R/W
(12EDh) | pCVSYNCNEGEDGETIME[3:0] | 7:4

DCTIMEFORDQSDLYSTEADY[3: 3:0

0]
77h REG12EE 7:0 |Default : 0x00 Access : R/W
(12EEh) DCSTARTADR[7:0] 7:0
77h REG12EF 7:0 |Default : 0x00 Access : R/W
(12EFh) DCSTARTADR[15:8] 7:0 |Please see description of '12EEh'.
78h REG12FO 7:0 |Default: - Access : RO
(12F0h) REGCALSTATUS[7:0] 7:0 |Auto calibration status.
79h REG12F2 7:0 |Default: - Access : RO
(12F2h) CAL_DQSPH1[3:0] 7:4 |DQS[1] phase.

CAL_DQSPHO[3:0] 3:0 |DQS[0] phase.
79h REG12F3 7:0 |Default: - Access : RO
(12F3h) CAL_DQSPH3[3:0] 7:4 |DQS[3] phase.

CAL_DQSPH2[3:0] 3:0 |DQS[2] phase.
7Ah REG12F4 7:0 |Default: - Access : RO
(12F4h) CAL_DQSPH5[3:0] 7:4 |DQS[5] phase.

CAL_DQSPH4[3:0] 3:0 |DQS[4] phase.
7Ah REG12F5 7:0 |Default: - Access : RO
(12F5h) CAL_DQSPH7[3:0] 7:4 |DQS[7] phase.
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Index Mnemonic Bit |Description
(Absolute)

CAL_DQSPH6[3:0] 3:0 |DQS[6] phase.
7Bh REG12F6 7:0 |Default: - Access : RO
(12F6h) CALSTATUSO[7:0] 7:0 |DQS[0] status.
7Bh REG12F7 7:0 |Default: - Access : RO
(12F7h) CALSTATUS1[7:0] 7:0 |DQS[1] status.
7Ch REG12F8 7:0 |Default: - Access : RO
(12F8h) CALSTATUS2[7:0] 7:0 |DQS[2] status.
7Ch REG12F9 7:0 |Default: - Access : RO
(12F9h) CALSTATUS3[7:0] 7:0 |DQS[3] status.
7Dh REG12FA 7:0 |Default: - Access : RO
(12FAh) CALSTATUS4[7:0] 7:0 |DQS[4] status.
7Dh REG12FB 7:0 |Default: - Access : RO
(12FBh) CALSTATUS5[7:0] 7:0 |DQS[5] status.
7Eh REG12FC 7:0 |Default: - Access : RO
(12FCh) CALSTATUS6[7:0] 7:0 |DQS[6] status.
7Eh REG12FD 7:0 |Default: - Access : RO
(12FDh) CALSTATUS7[7:0] 7:0 |DQS[7] status.
7Fh REG12FE 7:0 |Default : 0x0C Access : R/W
(12FEh) - 7:5 |Reserved.

SYNC_OUT_THRESHOLDI[4:0] 4:0 |Sync out FIFO full threshold.
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HK_VD_MCU Register (Bank = 13)

HK_VD_MCU Register (Bank = 13)

Index Mnemonic Bit |Description
(Absolute)
00h — 06h |- 7:0 |Default : - Access : -
(1300h ~ | 7:0 |Reserved.
130Bh)
06h REG130C 7:0 |Default : 0x03 Access : R/W
(130Ch) - 7:2 |Reserved.
HK2VD_INT 1 |House keeping MCU to VDMCU interrupt.
VD_MCU_RESET 0 |VD MCU Reset.
06h ~ 27h |- 7:0 |Default: - Access : -
(130Dh ~ | 7:0 |Reserved.
134Fh)
28h REG1350 7:0 |Default : 0x00 Access : R/W
(1350h) - 7:3 |Reserved.
VD_SPI_EN 2 [Code using SPI.
VD_DRAM_EN 1 |Code using DRAM.
VD_SRAM_EN 0 |Code using SRAM.
28h - 7:0 |Default : - Access : -
(1351h) - 7:3 |Reserved.
29h REG1352 7:0 |Default : 0x00 Access : R/W
(1352h)  |vp_ROM_BANK 7:0 |Code ROM bank.
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RF Register (Bank = 14)

Index Mnemonic
(Absolute)

Bit

Description

00h REG1400

7:0

Default : Ox1F Access : R/W

(1400h)

Reserved.

TAGC_PWR

Tuner AGC power control.
0: Power off.
1: Power on.

TAFC_PWR

Tuner AFC power control.
0: Power off.
1: Power on.

VIF_CBC_PWRS

Power on the sound path of central bias circuit.
0: Power off.
1: Power on (VIF_CBC_PWR must =1).

VIF_CBC_PWR

Power on central bias circuit.
0: Power off.
1: Power on.

VIF_PLL_PWR

Power on VIF PLL.
0: Power off.
1: Power on.

VIF_VCOREG_PWR

VCO regulator power on.
0: Power off.
1: Power on.

VIF_VCO_PWR

VCO power on.
0: Power off.
1: Power on.

00h REG1401

7:0

Default : OXFF Access : R/W

(1401h)  |vIF_PGPWRV

PGA1_V power on.
0: Power off.
1: Power on.

VIF_MXPWRV

MX_V power on.
0: Power off.
1: Power on.

VIF_PWR_LPFV

LPF_V power on.
0: Power off.
1: Power on.

VIF_PWR_PGA2V

PGA2_V power on.
0: Power off.
1: Power on.
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Index
(Absolute)

Mnemonic

Bit

Description

VIF_PGPWRS

PGA1_S power on. 1: Power on. 0: Power off.

VIF_MXPWRS

MX_S power on.
0: Power off.
1: Power on.

VIF_PWR_LPFS

LPF_S power on.
0: Power off.
1: Power on.

VIF_PWR_PGA2S

PGA2_S power on.
0: Power off.
1: Power on.

O1lh
(1402h ~
1403h)

7:0

Default : -

Access : -

7:0

Reserved.

02h
(1404h)

REG1404

7:0

Default : 0x24

Access : R/W

TAGC_ODMODE

0: 1mA current sink output.

TAGC DAC output open-drain mode.

1: Open-drain voltage output.

TAFC_ODMODE

0: 1mA current sink output.

TAFC DAC output open-drain mode.

1: Open-drain voltage output.

VIF_PLL_MSEL

0: Bypass re-sync.
1: Re-sync.

Bypass feedback divider re-sync function.

VIF_PLL_MTEST

0: Normal operation.
1: Reference FXTAL input.

Select feedback divider input source.

VIF_PLL_M[3:0]

3:0

PLL post divider (divide ratio = 2~15).

02h
(1405h)

REG1405

7:0

Default : 0x59

Access : R/W

VIF_PLL_RSEL

Bypass reference divider.

1: Bypass (divide-by-1).

0: Normal operation (divide-

by-2 or 3).

VIF_PLL_RDIV

PLL reference divider.
0: FXTAL/2.
1: FXTAL/3.

VIF_PLL_N[5:0]

5.0

Divide-by-25).

PLL feedback divider (divide ratio = 2~63) (Default:

03h

REG1406

70

Default : 0x05

Access : R/W
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Index
(Absolute)

Mnemonic

Bit

Description

(1406h)

VIF_PLL_FBBYP

Bypass divid-by-2 in feedback divider.
0: Divide-by-2.
1: Bypass.

VIF_PLL_PSEL

Select post divider input source.
0: PLL output.
1: Core clock (215MHz) output.

VIF_PLL_PBYP

Bypass divid-by-2 in post divider.
0: Divide-by-2.
1: Bypass.

VIF_PLL_ADD128U

Enlarge the charge pump current.
0: Normal current.
1: Additional 128uA.

VIF_PLL_LPEX

Charge pump current power control.
0: Power on.
1: Power off.

VIF_PLL_ICTRL[2:0]

2:0

Charge pump current control; see table 2.

03h
(1407h)

7:0

Default : - Access : -

7:0

Reserved.

04h
(1408h)

REG1408

7:0

Default : 0x44 Access : R/W

VIF_CAL_START

VCO band calibration start.
0: No operation (gen shot).
1: Enable.

Reserved.

Reserved.

Reserved.

VIF_PLL_CPINIT_W

[CSIN IE - &) B o)

Override bit for charge pump output open and tied to
1.50V.

0: Normal operation.

1: Charge pump output tied to 1.50V.

VIF_VCO_BANK_W[2:0]

2:0

Override bits for VCO bank selection; see table 4.

04h
(1409h)

REG1409

70

Default : 0x00 Access : R/W

VIF_PGALGAINV_WI[3:0]

7.4

Override bits for PGA1_S gain setting low byte; see
table 5.

VIF_PGALGAINS_W[3:0]

3.0

Override bits for PGA1_S gain setting low byte; see
table 5.

05h

REG140A

7:0

Default : 0x00 Access : R/W
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Index Mnemonic Bit |Description
(Absolute)
(140Ah) VIF_GAIN_PGA2V_W][3:0] 7:4 |Qverride bits for PGA2_V gain setting high byte; see
table 6.
VIF_GAIN_PGA2S WI[3:0] 3:0 |Override bits for PGA2_S gain setting low byte; see
table 6.
05h REG140B 7:0 |Default : OXAA Access : R/W
(1408Bh) VIF_CALIB_TUNE 7 |LPF calibration enable (power on).
0: Disable.
1: Enable.
VIF_FORCE_TUNE 6 |LPF tuning override source selection.
0: Self-controlled.
1: 12C override.
VIF_RN_TUNE 5 |Reset for LPF tuning circuit.
0: Reset (restart calibration after reset finished).
1: Normal operation.
VIF_FCODE_EXT[4:0] 4:0 |Override bits for LPF corner tuning; see schematics for
details.
06h —~ 08h |- 7:0 |Default : - Access : -
(140Ch ~ | 7:0 |Reserved.
1411h)
0%9h REG1412 7:0 |Default : Ox00 Access : R/W
(1412h)  |taGc_W[7:0] 7:0 |TAGC DAC (2's complement; double load).
09h REG1413 7:0 |Default : 0x00 Access : R/W
(1413h) TAGC_WI[15:8] 7:0 |Please see description of '1412h".
OAh REG1414 7:0 |Default : 0x00 Access : R/W
(1414h) | taFCc_W[7:0] 7:0 |TAFC DAC (2's complement; double load).
OAh REG1415 7:0 |Default : 0x00 Access : R/W
(1415h) TAFC_W][15:8] 7:0 |Please see description of '1414h".
OBh REG1416 7:0 |Default : 0x92 Access : R/W
(1416h) TAGC_TAFC_OUTR[1:0] 7:6 |1bit DAC output filter resistor setting; see table 16.
TAGC_INVCLK 5 |Inverse clock for tuner AGC DAC.
0: Normal.
1: Inverse.
TAGC_POLARITY 4 | Tuner AGC polarity control.
0: Negative logic.
1: Positive logic.
TAGC_TEST_EN 3 |TAGC DAC input test enable.
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Index Mnemonic

(Absolute)

Bit

Description

0: Normal mode.
1: Test mode.

TAFC_INVCLK

Inverse clock for tuner AFC DAC.
0: Normal.
1: Inverse.

TAFC_POLARITY

Tuner AFC polarity control.
0: Negative logic.
1: Positive logic.

TAFC_TEST_EN

TAFC DAC input test enable.
0: Normal mode.
1: Test mode.

OBh REG1417

7:0

Default : OxDO Access : R/W

(1417h) | TAGC_DITHER EN

Dither signal enable.
0: Disable.
1: Enable.

TAGC_SEL_SECORDER

Select 2nd order delta-sigma modulator.
0: 1st order.
1: 2nd order.

TAGC_DITHER_SHIFT[2:0]

5:3

Dither signal gain setting; 0~7 -> 2°N0~2/-7.

TAGC_SEL_DECIMATE_NUM[2:0]

2:0

Clock division ratio; see table 15.

OCh REG1418

7:0

Default : OxDO Access : R/W

(1418h)  |TAFC DITHER EN

Dither signal enable.
0: Disable.
1: Enable.

TAFC_SEL_SECORDER

Select 2nd order delta-sigma modulator.
0: 1st order.
1: 2nd order.

TAFC_DITHER_SHIFT[2:0]

5:3

Dither signal gain setting; 0~7 -> 2°N\0~2"-7.

TAFC_SEL_DECIMATE_NUM[2:0]

2:0

Clock division ratio; see table 15.

OCh REG1419

7:0

Default : Ox2F Access : R/W

(1419h)

7.6

Reserved.

OREN_TAGC

TAGC override source selection.
0: BB controlled.
1:12C override.

OREN_VCO_BANK

VCO_BANK override source selection.
0: BB controlled.

Version 0.2

-67 -
Copyright © 2008 MStar Semiconductor, Inc.

7/8/2008
All rights reserved.




Mstar

semiconductor

MST6M16GS
Full HD LCD TV Controller with PIP and VIF
Preliminary Data Sheet Version 0.2

RF Register (Bank = 14)

Index Mnemonic Bit |Description
(Absolute)
1: 12C override.
OREN_PGAl1 V 3 |PGA1_V override source selection.
0: BB controlled.
1: 12C override.
OREN_PGA2_V 2 |PGA2_V override source selection.
0: BB controlled.
1: 12C override.
OREN_PGAl S 1 |PGAL_S override source selection.
0: BB controlled.
1: 12C override.
OREN_PGA2_S 0 |PGA2_S override source selection.
0: BB controlled.
1: 12C override.
ODh REG141A 7:0 |Default: - Access : RO
(141Ah) - 7:3 |Reserved.
VIF_VCO_BANK[2:0] 2:0 |VCO bank selection. See Table 4.
ODh REG141B 7:0 |Default : - Access : RO
(141Bh)  |vIF_PGA1GAINV[3:0] 7:4 |DBB PGAL_V gain setting low byte; see table 5.
VIF_PGA1GAINS[3:0] 3:0 |DBB PGA1_S gain setting low byte; see table 5.
OEh REG141C 7:0 |Default : - Access : RO
(141Ch)  |VIF_GAIN_PGA2V[3:0] 7:4 |DBB PGA2_V gain setting high byte; see table 6.
VIF_GAIN_PGA2S[3:0] 3:0 |DBB PGAZ2_S gain setting low byte; see table 6.
OEh REG141D 7:0 |Default: - Access : RO
(141Dh) - 7 |Reserved.
VIF_CAL_FINISH 6 |VCO calibration finish.
VIF_STOPCAL_TUNE 5 |LPF calibration finished flag.
0: Under LPF calibrating.
1: Finished (disable LPF tuning circuit clock).
VIF_FCODE_OUT[4:0] 4:0 |LPF cap bank calibration output code.
OFh - 7:0 |Default : - Access : -
(141Eh) - 7:0 |Reserved.
10h REG1420 7:0 |Default : 0x03 Access : R/W
(1420h) - 7:2 |Reserved.
VSYNC_VD_POLARITY 1 |It respects to the VSYNC polarity from VD.
0: Low active.
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Index Mnemonic Bit |Description
(Absolute)
1: High active.

VSYNC_VD_MASK 0 |1: Mask VSYNC from VD.
10h - 13h |- 7:0 |Default: - Access : -
(1421h ~ | 7:0 |Reserved.
1426h)
30h REG1460 7:0 |Default : Ox03 Access : R/W
(1460h) - 7:2 |Reserved.

AUDIO_FIFO_BYPASS 1 |1: Audio FIFO bypass.

AUDIO_FIFO_RSTZ 0 |Audio input front end FIFO reset.
30h REG1461 7:0 |Default: - Access : RO
(1461h) - 7:3 |Reserved.

AUDIO_FIFO_HALF 2 |1: Audio FIFO half.

AUDIO_FIFO_FULL 1 |1: Audio FIFO full.

AUDIO_FIFO_EMPTY 0 |1: Audio FIFO empty.
50h REG14A0 7:0 |Default : 0x02 Access : R/W
(14A0h) - 7:2 |Reserved.

PDN_VIFADC 1 |1: Power down VIF ADC.

VIFADC_ENABLE_VD 0 |1: Enable the VIF video part.
51h REG14A2 7:0 |Default : 0x00 Access : R/W
(14A2h) - 7:2 |Reserved.

VIFADC_GAINJ[1:0] 1:0 |Gain of VIF ADC.
51h REG14A3 7:0 |Default : 0x10 Access : R/W
(14A3h) - 7:5 |Reserved.

VIFADC_OFFSET[4:0] 4:0 |Offset of VIF ADC.
54h REG14A9 7:0 |Default : 0x00 Access : R/W
(14A9h) - 7:6 |Reserved.

VIF_CVBS_CLAMP_GAIN_EN[13] | 5 |1: VIF CVBS CLAMP_GAIN enable.

- 4:0 |Reserved.
55h REG14AB 7:0 |Default : 0x40 Access : R/W
(14ABh) - 7 |Reserved.

PDN_AAF 6 |1: VIF ADC GMC power down.

AAF_GAIN[1:0] 5:4 |VIF ADC GMC gain.

- 3:0 |Reserved.
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Index Mnemonic Bit |Description
(Absolute)
56h REG14AC 7:0 |Default : 0x00 Access : R/W
(14ACh) | aAAF_CTRL_OVERRIDE[7:0] 7:0 |VIF ADC GMC override control code.
56h REG14AD 7:0 |Default : 0x00 Access : R/W
(14ADh) - 7:1 |Reserved.
AAF_CTRL_OREN 0 |1: VIF ADC GMC override enable.
60h REG14CO 7:0 |Default : 0x00 Access : R/W
(14C0h) - 7:5 |Reserved.
VIFDAC_MSB_INV 4 |1: DAC data out MSB invert.
VIFDAC_ENABLE 3 |1: Enable VIF DAC control.
VIFDAC_OUT_SEL[2:0] 2:0 |3'b000: CVBS out.
3'b001: CVBSx2 out.
3'p010: Ramp data.
3'p011: Force data.
3'b100: Debug bus.
60h ~ 63h |- 7:0 |Default: - Access : -
(14Clh~ |, 7:0 |Reserved.
14C7h)
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VIF_PLL_REGR[1:0] VIF_CBC_BGRO Vreg for PLL Logic (V) Note
00 1 1.20 Vref*12/11 (default)
01 1 1.10 Vref
10 1 1.30 Vref*12/10.15
11 1 1.20 Vdd/3*12/11
00 0 1.15 Vref*12/11
01 0 1.05 Vref
10 0 1.25 Vref*12/10.15
11 0 1.20 Vdd/3*12/11

Table-1

VIF_PLL_REGR[1:0]

VIF_PLL_ICTRL[2:0]

CP Current (uA)

0

0 000 16

0 001 24

0 010 40

0 011 56

0 100 72

0 101 88 (default)

0 110 136

0 111 248

1 000 144

1 001 152

1 010 168

1 011 184

1 100 200

1 101 216

1 110 264

1 111 376
Table-2
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VCOREG_R[1:0] Vreg for VCO (V) Note
00 2.7 Vref*2.7/1.2 (default)
01 2.6 Vref*2.7/1.246
10 2.8 Vref*2.7/1.157
11 2.7 Vdd*2.7/3.3
Table-3
VCO_BANK[2:0] FMIN (MHz) FMAX (MHz)
111 117 165
110 137 194
101 175 230
100 199 261 (default)
011 247 304
010 293 358
001 347 405
000 397 462
Table