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DATASHEET 

TW2828 is a display and recording MUX chip with HD 

SPOT capability designed to work with popular H.264 

CODEC on the market today. TW2828 provides a clean 

and cost effective MUX solution to the multi-channel PC 

HD DVR marketplace. On the embedded DVR market, 

using TW2828 in conjunction with a host SOC can 

deliver the most cost effective solution on the market. 

Digital Input Ports 

 Four byte interleaved BT.656 ports each supporting 

up to 4 SD (108 MHz) and 4 960H (144 MHz) signals 

for a total of 16 SD video input signals 

 Five frame interleaved BT.1120 ports, each 

supporting up to 148.5 MHz for a total of 20 HD 

signals. One port (PB5) is shared with GPIO port 

 Four frame interleaved BT.656 ports (shared with the 

lower half of the BT.1120 port), supporting up to 16 

SD (or 960H) signals in frame/field interleaved 

format 

 Supports input resizing, cutting and cropping 

 Supports channel cascading 

Display Controller 

 Supports popular sizes such as: 1920x1080i50, i60, 

1920x1080p50 or p60,720p50 and p60 

 Max pixel clock: 148.5MHz 

 Capable of displaying up to 36 SD Channels by using 

byte interleaved inputs and frame interleaved inputs  

 Motion Box (MD) on all live channels 

 Selectable Weave/2D de-interlacing method for video 

quality enhancement 

 Up/down scaler for arbitrary windows size 

 OSD display layer for title and channel ID 

 Single Box Display for highlighting and Mouse/Cursor 

Overlay 

 BT.1120 or digital RGB output interface 

 Analog VGA output (shared with SPOT output) 

Digital Output Port 

 One BT. 1120 port to the backend chip 

 Digital RGB output (shared with BT.1120 port) 

 SPOT digital output (BT.656) through record (shared) 

pins with all the channels 

SPOT and Record Interface 

 Two SPOT port with Integrated DAC 

 1/4/9/16 format for each SD (or 960H) and HD 

channels 

 Supports anti-rolling display 

 Similar recording functions like TW2880 

Motion Detection 

 16 SD/WD1 (960H) mode size 16x12 

 720p HD mode 40x36 

 1080i HD mode 60x27 

 1080p HD mode 60x54 

DDR2 Interface 

 Supports 16-bit DDR2 memories running up to 

333MHz 

 Supports DRAM density from 512Mb to 1Gb 

Host Interface 

 8-bit parallel host interface or I2C slave interface 

(shared pin) 

 Four I2C slave addresses on two separate pins for 

cascaded operation 

 IRQs 

Package 

 18mmx18mm 409 LFBGA 
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Ordering Information 

PART  

NUMBER 

PART 

 MARKING 

PACKAGE 

(Pb-free) 

PKG.  

DWG. # 

TW2828-BA2-CR 

(Note 1) 
TW2828 BA2-CR 409 Ball LFBGA V409.18X18 

NOTE:  

1. These Intersil Pb-free WLCSP and BGA packaged products employ special Pb-free material sets; molding 

compounds/die attach materials and SnAgCu - e1 solder ball terminals, which are RoHS compliant and compatible with 

both SnPb and Pb-free soldering operations. Intersil Pb-free WLCSP and BGA packaged products are MSL classified at 

Pb-free peak reflow temperatures that meet or exceed the Pb-free requirements of IPC/JEDEC J STD-020. 
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Pin Descriptions 
(230 signal pins + 24 Analog VCC/GND + 149 VCC/GND + 6 NC = 409 balls) 

TABLE 1. PIN DESCRIPTION OF DIGITAL VIDEO INPUT INTERFACE 1 

PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

L5 P_CKVIN1 I Clock input for Digital Video Port 1 

L4 P_DIN1_0 I Port1 Video input bit 0 

K3 P_DIN1_1 I Port1 Video input bit 1 

J2 P_DIN1_2 I Port1 Video input bit 2 

J1 P_DIN1_3 I Port1 Video input bit 3 

K2 P_DIN1_4 I Port1 Video input bit 4 

M4 P_DIN1_5 I Port1 Video input bit 5 

L3 P_DIN1_6 I Port1 Video input bit 6 

K1 P_DIN1_7 I Port1 Video input bit 7 

L2 P_CKVIN2 I Clock input for Digital Video Port 2 

M5 P_DIN2_0 I Port2 Video input bit 0 

M3 P_DIN2_1 I Port2 Video input bit 1 

N4 P_DIN2_2 I Port2 Video input bit 2 

M2 P_DIN2_3 I Port2 Video input bit 3 

N5 P_DIN2_4 I Port2 Video input bit 4 

M1 P_DIN2_5 I Port2 Video input bit 5 

N2 P_DIN2_6 I Port2 Video input bit 6 

N1 P_DIN2_7 I Port2 Video input bit 7 

P5 P_CKVIN3 I Clock input for Digital Video Port 3 

P3 P_DIN3_0 I Port3 Video input bit 0 
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PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

P4 P_DIN3_1 I Port3 Video input bit 1 

P1 P_DIN3_2 I Port3 Video input bit 2 

P2 P_DIN3_3 I Port3 Video input bit 3 

R3 P_DIN3_4 I Port3 Video input bit 4 

R4 P_DIN3_5 I Port3 Video input bit 5 

R2 P_DIN3_6 I Port3 Video input bit 6 

R5 P_DIN3_7 I Port3 Video input bit 7 

R1 P_CKVIN4 I Clock input for Digital Video Port 4 

T3 P_DIN4_0 I Port4 Video input bit 0 

T4 P_DIN4_1 I Port4 Video input bit 1 

U2 P_DIN4_2 I Port4 Video input bit 2 

U1 P_DIN4_3 I Port4 Video input bit 3 

V1 P_DIN4_4 I Port4 Video input bit 4 

U3 P_DIN4_5 I Port4 Video input bit 5 

V2 P_DIN4_6 I Port4 Video input bit 6 

T5 P_DIN4_7 I Port4 Video input bit 7 

U5 P_DIN_PB4_0 I PB4 port bit 0 

W1 P_DIN_PB4_1 I PB4 port bit 1 

V3 P_DIN_PB4_2 I PB4 port bit 2 

U6 P_DIN_PB4_3 I PB4 port bit 3 

W2 P_DIN_PB4_4 I PB4 port bit 4 

W3 P_DIN_PB4_5 I PB4 port bit 5 
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PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

V5 P_DIN_PB4_6 I PB4 port bit 6 

Y2 P_DIN_PB4_7 I PB4 port bit 7 

U7 P_CK27PB4 I Clock input for PB port 4 

V6 P_DIN_PB4_8 I PB4 port bit 8 / Port5 Video input bit 0 

W4 P_DIN_PB4_9 I PB4 port bit 9 / Port5 Video input bit 1 

W5 P_DIN_PB4_10 I PB4 port bit 10 / Port5 Video input bit 2 

AA2 P_DIN_PB4_11 I PB4 port bit 11 / Port5 Video input bit 3 

V7 P_DIN_PB4_12 I PB4 port bit 12 / Port5 Video input bit 4 

Y4 P_DIN_PB4_13 I PB4 port bit 13 / Port5 Video input bit 5 

U8 P_DIN_PB4_14 I PB4 port bit 14 / Port5 Video input bit 6 

W6 P_DIN_PB4_15 I PB4 port bit 15 / Port5 Video input bit 7 

 

TABLE 2. PIN DESCRIPTION OF DIGITAL VIDEO INPUT INTERFACE 2 

PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

AA3 P_DIN_PB1_0 I PB1 port bit 0 

Y5 P_DIN_PB1_1 I PB1 port bit 1 

AA4 P_DIN_PB1_2 I PB1 port bit 2 

W7 P_DIN_PB1_3 I PB1 port bit 3 

AA5 P_DIN_PB1_4 I PB1 port bit 4 

AA6 P_DIN_PB1_5 I PB1 port bit 5 

Y7 P_DIN_PB1_6 I PB1 port bit 6 

W8 P_DIN_PB1_7 I PB1 port bit 7 

V9 P_CK27PB1 I Clock input for PB port 1 



TW2828 

FN8291 Rev. 1.00  Page 30 of 425 

March 27, 2013  

 

PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

Y8 P_DIN_PB1_8 I PB1 port bit 8 / Port6 Video input bit 0 

W9 P_DIN_PB1_9 I PB1 port bit 9 / Port6 Video input bit 1 

U9 P_DIN_PB1_10 I PB1 port bit 10 / Port6 Video input bit 2 

AA8 P_DIN_PB1_11 I PB1 port bit 11 / Port6 Video input bit 3 

Y9 P_DIN_PB1_12 I PB1 port bit 12 / Port6 Video input bit 4 

V10 P_DIN_PB1_13 I PB1 port bit 13 / Port6 Video input bit 5 

AA9 P_DIN_PB1_14 I PB1 port bit 14 / Port6 Video input bit 6 

W10 P_DIN_PB1_15 I PB1 port bit 15 / Port6 Video input bit 7 

U10 P_DIN_PB2_0 I PB2 port bit 0 

AA10 P_DIN_PB2_1 I PB2 port bit 1 

U11 P_DIN_PB2_2 I PB2 port bit 2 

V11 P_DIN_PB2_3 I PB2 port bit 3 

W11 P_DIN_PB2_4 I PB2 port bit 4 

Y11 P_DIN_PB2_5 I PB2 port bit 5 

W12 P_DIN_PB2_6 I PB2 port bit 6 

V12 P_DIN_PB2_7 I PB2 port bit 7 

Y12 P_CK27PB2 I Clock input for PB port 2 

U12 P_DIN_PB2_8 I PB2 port bit 8 / Port7 Video input bit 0 

AA12 P_DIN_PB2_9 I PB2 port bit 9 / Port7 Video input bit 1 

AA13 P_DIN_PB2_10 I PB2 port bit 10 / Port7 Video input bit 2 

Y13 P_DIN_PB2_11 I PB2 port bit 11 / Port7 Video input bit 3 

W13 P_DIN_PB2_12 I PB2 port bit 12 / Port7 Video input bit 4 
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PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

AA14 P_DIN_PB2_13 I PB2 port bit 13 / Port7 Video input bit 5 

W14 P_DIN_PB2_14 I PB2 port bit 14 / Port7 Video input bit 6 

Y15 P_DIN_PB2_15 I PB2 port bit 15 / Port7 Video input bit 7 

U13 P_DIN_PB3_0 I PB3 port bit 0 

AA16 P_DIN_PB3_1 I PB3 port bit 1 

W15 P_DIN_PB3_2 I PB3 port bit 2 

V14 P_DIN_PB3_3 I PB3 port bit 3 

Y16 P_DIN_PB3_4 I PB3 port bit 4 

AA17 P_DIN_PB3_5 I PB3 port bit 5 

U14 P_DIN_PB3_6 I PB3 port bit 6 

V15 P_DIN_PB3_7 I PB3 port bit 7 

W16 P_CK27PB3 I Clock input for PB port 3 

U15 P_DIN_PB3_8 I PB3 port bit 8 / Port8 Video input bit 0 

AA18 P_DIN_PB3_9 I PB3 port bit 9 / Port8 Video input bit 1 

Y17 P_DIN_PB3_10 I PB3 port bit 10 / Por8 Video input bit 2 

Y18 P_DIN_PB3_11 I PB3 port bit 11 / Port8 Video input bit 3 

V16 P_DIN_PB3_12 I PB3 port bit 12 / Port8 Video input bit 4 

W18 P_DIN_PB3_13 I PB3 port bit 13 / Port8 Video input bit 5 

Y19 P_DIN_PB3_14 I PB3 port bit 14 / Port8 Video input bit 6 

V17 P_DIN_PB3_15 I PB3 port bit 15 / Port8 Video input bit 7 
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TABLE 3. PIN DESCRIPTION OF XTAL INPUT INTERFACE 

PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

A21 P_XTAL_IN I Crystal Input 

A20 P_XTAL_OUT O Crystal Output 

 

TABLE 4. PIN DESCRIPTION OF RECORD PORT INTERFACE 

PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

A13 P_REC_DATA_0 O REC Port 1 bit 0 / Display Y0 / Display G0 

E11 P_REC_DATA_1 O REC Port 1 bit 1 / Display Y1 / Display G1 

D10 P_REC_DATA_2 O REC Port 1 bit 2 / Display Y2 / Display G2 

C11 P_REC_DATA_3 O REC Port 1 bit 3 / Display Y3 / Display G3 

B12 P_REC_DATA_4 O REC Port 1 bit 4 / Display Y4 / Display G4 

C10 P_REC_DATA_5 O REC Port 1 bit 5 / Display Y5 / Display G5 

D9 P_REC_DATA_6 O REC Port 1 bit 6 / Display Y6 / Display G6 

E10 P_REC_DATA_7 O REC Port 1 bit 7 / Display Y7 / Display G7 

A11 P_REC_CLK_LP O Clock output for REC port 1(positive phase) / BT.1120 display clock 

A10 P_REC_CLK_LN O Clock output for REC port 1(negative phase) 

E9 P_REC_DATA_8 O REC Port 2 bit 0 / Display C0 / Display R0 

B10 P_REC_DATA_9 O REC Port 2 bit 1 / Display C1 / Display R1 

C9 P_REC_DATA_10 O REC Port 2 bit 2 / Display C2 / Display R2 

B9 P_REC_DATA_11 O REC Port 2 bit 3 / Display C3 / Display R3 

A9 P_REC_DATA_12 O REC Port 2 bit 4 / Display C4 / Display R4 

D8 P_REC_DATA_13 O REC Port 2 bit 5 / Display C5 / Display R5 

C8 P_REC_DATA_14 O REC Port 2 bit 6 / Display C6 / Display R6 

B8 P_REC_DATA_15 O REC Port 2 bit 7 / Display C7 / Display R7 
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PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

A7 P_REC_CLK_HP O Clock output for record port2(positive phase) 

/Display HSync for VGA 

A6 P_REC_CLK_HN O Clock output for record port2(negative phase) 

/Display VSync for VGA 

 

TABLE 5. PIN DESCRIPTION OF GPIO INTERFACE 

PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

E3 P_GPIO_0 B REC Port 3 bit 0 / PB5 bit 0 / GPIO0 / Display B0 / Cascade Y0 

H5 P_GPIO_1 B REC Port 3 bit 1 / PB5 bit 1 / GPIO1 / Display B1 / Cascade Y1 

D2 P_GPIO_2 B REC Port 3 bit 2 / PB5 bit 2 / GPIO2 / Display B2 / Cascade Y2 

F3 P_GPIO_3 B REC Port 3 bit 3 / PB5 bit 3 / GPIO3 / Display B3 / Cascade Y3 

C1 P_GPIO_4 B REC Port 3 bit 4 / PB5 bit 4 / GPIO4 / Display B4 / Cascade Y4 

H4 P_GPIO_5 B REC Port 3 bit 5 / PB5 bit 5 / GPIO5 / Display B5 / Cascade Y5 

E2 P_GPIO_6 B REC Port 3 bit 6 / PB5 bit 6 / GPIO6 / Display B6 / Cascade Y6 

J5 P_GPIO_7 B REC Port 3 bit 7 / PB5 bit 7 / GPIO7 / Display B7 / Cascade Y7 

E1 P_GCLK1P B Clock output for REC port 3, positive phase 

F1 P_GCLK1N B Clock output for REC port 3, negative phase 

G3 P_GPIO_8 B REC Port 4 bit 0 / PB5 bit 8 / GPIO8 / Display DE / Cascade C0 

J4 P_GPIO_9 B REC Port 4 bit 1 / PB5 bit 9 / GPIO9 / Display CLK / Cascade C1 

H3 P_GPIO_10 B REC Port 4 bit 2 / PB5 bit 10 / GPIO10 / Display HS / Cascade C2 

K5 P_GPIO_11 B REC Port 4 bit 3 / PB5 bit 11 / GPIO11 / Display VS / Cascade C3 

G2 P_GPIO_12 B REC Port 4 bit 4 / PB5 bit 12 / GPIO12 / Cascade C4 

J3 P_GPIO_13 B REC Port 4 bit 5 / PB5 bit 13 / GPIO13 / Cascade C5 

K4 P_GPIO_14 B REC Port 4 bit 6 / PB5 bit 14 / GPIO14 / Cascade C6 

G1 P_GPIO_15 B REC Port 4 bit 7 / PB5 bit 15 / GPIO15 / Cascade C7 
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PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

H2 P_GCLK2P O Clock output for REC port 4, positive phase 

H1 P_GCLK2N O Clock output for REC port 4, negative phase 

 
 

TABLE 6. PIN DESCRIPTION OF MISC. INTERFACE 

PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

E7 P_EXT_CLKO O Output clock to Video decoder chip. 

B6 P_TEST_ENA1 I Set to one to enable test mode, normal operation tie to ground 

D7 P_TEST_ENA2 I Set to one to enable test mode, normal operation tie to ground 

A5 P_RSTB I Chip reset when it is LOW 

C6 P_I2C_SID1 I Select alternate I2C address pin bit 1 

B4 P_I2C_SID2 I Select alternate I2C address pin bit 2 

C5 P_HSPB 
I I2C Interface when this bit is HIGH, 8bits parallel interface when this 

bit is LOW. 

 

TABLE 7. PIN DESCRIPTION OF HOST PORT INTERFACE 

PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

E15 P_IRQ_OUT O Interrupt to the host 

D14 P_HCSB I Chip select in parallel interface/I2C Clock in serial interface 

C17 P_HWRB I Host write in parallel interface 

C16 P_HRDB I Host read in parallel interface 

E14 P_HADDR_0 I Host address bit 0 

B18 P_HADDR_1 I Host address bit 1 

A19 P_HADDR_2 I Host address bit 2 

B17 P_HADDR_3 I Host address bit 3 

E13 P_HADDR_4 I Host address bit 4 
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PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

C15 P_HADDR_5 I Host address bit 5 

D13 P_HADDR_6 I Host address bit 6 

A18 P_HADDR_7 I Host address bit 7 

B16 P_HADDR_8 I Host address bit 8 

D12 P_HADDR_9 I Host address bit 9 

A17 P_HADDR_10 I Host address bit 10 

B15 P_HADDR_11 I Host address bit 11 

C13 P_HDAT_0 B Host data bit 0 

A16 P_HDAT_1 B Host data bit 1 

B14 P_HDAT_2 B Host data bit 2 

E12 P_HDAT_3 B Host data bit 3 

D11 P_HDAT_4 B Host data bit 4 

C12 P_HDAT_5 B Host data bit 5 

B13 P_HDAT_6 B Host data bit 6 

A14 P_HDAT_7 B Host data bit 7/I2C Data in serial interface (open drian) 
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TABLE 8. PIN DESCRIPTION OF SPOT PORT INTERFACE 

PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

F5 P_SPOT2_CVBS 

/ P_VGA_B 

O SPOT2 Analog composite TV signal / 

Analog Blue signal for VGA 

D4 P_SPOT1_CVBS 

/ P_VGA_R 

O SPOT1 Analog composite TV signal / 

Analog Red signal for VGA 

D5 P_VGA_G O Analog Green signal for VGA 

A2 

P_SPOT_COMP O Compensation pin for AHVDD.  This pin should be connected 

through a 0.01µF ceramic capacitor and parallel with a 10µF 

tantalum capacitor to AHVDD externally. 

D3 

P_SPOT_RSET I/O A resistor connecting this pin to AHVSS will determine full scale 

output current. 

F4 
P_SPOT_VREF I 1.183V Reference voltage input pin.  Also connect with a 0.1 uF 

ceramic capacitor to AHVSS pin. 

 

TABLE 9. PIN DESCRIPTION OF DRAM INTERFACE 

PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

U21 DDRA_ADDR0 O  DRAM address bit 0 

R19 DDRA_ADDR1 O  DRAM address bit 1 

P18 DDRA_ADDR2 O  DRAM address bit 2 

T20 DDRA_ADDR3 O  DRAM address bit 3 

T21 DDRA_ADDR4 O  DRAM address bit 4 

R20 DDRA_ADDR5 O  DRAM address bit 5 

P19 DDRA_ADDR6 O  DRAM address bit 6 

R21 DDRA_ADDR7 O  DRAM address bit 7 

N18 DDRA_ADDR8 O  DRAM address bit 8 

P20 DDRA_ADDR9 O  DRAM address bit 9 

N19 DDRA_ADDR10 O  DRAM address bit 10 

M18 DDRA_ADDR11 O  DRAM address bit 11 

P21 DDRA_ADDR12 O  DRAM address bit 12 
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PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

W21 DDRA_CLK O  DRAM clock 

V21 DDRA_CLKN O  DRAM clockn 

P17 DDRA_BA0 O  DRAM bank address 0 

R17 DDRA_BA1 O  DRAM bank address 1 

T19 DDRA_BA2 O  DRAM bank address 2 

T18 DDRA_RASN O  DRAM control RASN 

V19 DDRA_CASN O  DRAM control CASN 

W20 DDRA_WEN O  DRAM control WEN 

V18 DDRA_CKE O  DRAM control CKE 

W19 DDRA_ODT O  DRAM control ODT 

N20 DDRA_DQ0 B  DRAM data bit 0 

N21 DDRA_DQ1 B  DRAM data bit 1 

M20 DDRA_DQ2 B  DRAM data bit 2 

M21 DDRA_DQ3 B  DRAM data bit 3 

K21 DDRA_DQS0 B  DRAM DQS bit 0 

K20 DDRA_DQSN0 B  DRAM DQSN bit 0 

L21 DDRA_DM0 B  DRAM DM bit 0 

J21 DDRA_DQ4 B  DRAM data bit 4 

J20 DDRA_DQ5 B  DRAM data bit 5 

H21 DDRA_DQ6 B  DRAM data bit 6 

H20 DDRA_DQ7 B  DRAM data bit 7 

J18 DDRA_FWI I  DRAM FWI 

K17 DDRA_FWO O  DRAM FWO 

G21 DDRA_DQ8 B  DRAM data bit 8 

G20 DDRA_DQ9 B  DRAM data bit 9 
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PIN(S) 

NO. SYMBOL ATTRIBUTE DESCRIPTION 

F20 DDRA_DQ10 B  DRAM data bit 10 

F21 DDRA_DQ11 B  DRAM data bit 11 

D21 DDRA_DQS1 B  DRAM DQS bit 1 

D20 DDRA_DQSN1 B  DRAM DQSN bit 1 

E21 DDRA_DM1 B  DRAM DM bit 1 

C21 DDRA_DQ12 B  DRAM data bit 12 

C20 DDRA_DQ13 B  DRAM data bit 13 

B21 DDRA_DQ14 B  DRAM data bit 14 

B20 DDRA_DQ15 B  DRAM data bit 15 
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TABLE 10. PIN DESCRIPTION OF POWER AND GROUND 

SYMBOL PIN(S) NO. VOLTAGE DESCRIPTION 

DVDI F8, F14, H8, H9, H10, H11, 

H12, H13, K8, L10, L11, 

L12, M8, N6, P9, P11, 

P13, T6, T8, T10, T12, T14 

1.0 Volts Power of the core logic 

DVDE A4, A8, A12, A15, AA7, 

AA11, AA15, AA20, B1, 

B19, D1, E4, E8, E17, F10, 

F12, L6, T1, U4, W17, Y1 

3.3 Volts Power of the external I/O 

DVDSS A1, AA1, AA19, B5, B7, 

B11, C14, D6, F2, F9, F11, 

F13, F15, G4, G18, H6, J8, 

J9, J10, J11, J12, K6, K9, 

K10, K11, K12, L1, L8, L9, 

M6, M9, M10, M11, M12, 

N3, N8, N9, N10, N11, 

N12, P8, P10, P12, R6, 

R18, T2, T7, T9, T11, T13, 

T15, U16, V4, V8, V13, Y6, 

Y10, Y14 

- Digital Ground 

    

VDDPSSTL G16, G19, K19, L18, L19, 

M19, N16, U18, V20 

1.8 Volts 1.8V for SSTL 

VSSPSSTL E20, H14, H18, J13, J16, 

K13, K14, L13, L20, M13, 

M14, N13, P14, P16, U17, 

U20 

- Ground for SSTL 

    

VDDSSTL H16, H17, J14, L14, L16, 

M16, N14, R16, T16 

1.0 Volts 1.0V for DDR2 PHY 

VSSSSTL Y21, Y20, T17, N17, L17, 

K18, K16, F19, U19 

- Ground for SSTL 

    

VREFSSTL M17, J17, F18 0.9 Volts Reference Voltage for DDR2 

VSSRSSTL J19, G17 - Ground for Reference Voltage  

    

AHVDDR B3 3.3 Volts Analog power of DAC for SPOT1 or R 

AHVSSR C3 - Analog ground of DAC for SPOT1 or R 

AHVDDB E6 3.3 Volts Analog power of DAC for SPOT2 or B 

AHVSSB E5 - Analog ground of DAC for SPOT2 or B 

AHVDDG A3 3.3 Volts Analog power of DAC for G 

AHVSSG C4 - Analog ground of DAC for G 

AHVDD C2 3.3V Analog power of Band gap 

AHVSS B2 - Analog ground of Band gap 

DHVDD F6 3.3V Digital IO power of DAC 
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SYMBOL PIN(S) NO. VOLTAGE DESCRIPTION 

DHVSS F7 - Digital IO ground of DAC 

DVDD G6 1.0V Digital internal power of DAC 

DVSS J6 - Digital ground of DAC 

    

MPLL_AVSS F17 - Analog ground of the MCK PLL 

MPLL_DVSS E19 - Digital ground of the MCK PLL 

MPLL_AVDD E16 1.0 Volts Analog power of the MCK PLL 

MPLL_DVDD E18 1.0 Volts Digital power of the MCK PLL 

VPLL_AVSS D18 - Analog ground of the VCK PLL 

VPLL_DVSS D19 - Digital ground of the VCK PLL 

VPLL_AVDD D16 1.0 Volts Analog power of the VCK PLL 

VPLL_DVDD D17 1.0 Volts Digital power of the VCK PLL 

SPLL_AVSS F16 - Analog ground of the SCK PLL 

SPLL_DVSS C19 - Digital ground of the SCK PLL 

SPLL_AVDD C18 1.0 Volts Analog power of the SCK PLL 

SPLL_DVDD D15 1.0 Volts Digital power of the SCK PLL 

     

NC AA21, C7, G5, H19, P6, Y3 - No Connect 
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TABLE 11. DIFFERENT FUNCTIONS OF THE TW2828 

Configuration 1 Configuration 2 Configuration 3 Configuration 4

P_rec_data[7] Display BT.1120 Y[7] Display Green Data[7] Display BT.1120 Y[7] REC1 data[7]

P_rec_data[6] Display BT.1120 Y[6] Display Green Data[6] Display BT.1120 Y[6] REC1 data[6]

P_rec_data[5] Display BT.1120 Y[5] Display Green Data[5] Display BT.1120 Y[5] REC1 data[5]

P_rec_data[4] Display BT.1120 Y[4] Display Green Data[4] Display BT.1120 Y[4] REC1 data[4]

P_rec_data[3] Display BT.1120 Y[3] Display Green Data[3] Display BT.1120 Y[3] REC1 data[3]

P_rec_data[2] Display BT.1120 Y[2] Display Green Data[2] Display BT.1120 Y[2] REC1 data[2]

P_rec_data[1] Display BT.1120 Y[1] Display Green Data[1] Display BT.1120 Y[1] REC1 data[1]

P_rec_data[0] Display BT.1120 Y[0] Display Green Data[0] Display BT.1120 Y[0] REC1 data[0]

P_rec_clk1_lp Display BT.1120 Clock Display BT.1120 Clock REC1 Clock Positive

P_rec_clk1_ln REC1 Clock Negative

P_rec_data[15] Display BT.1120 C[7] Display Red Data[7] Display BT.1120 C[7] REC2 data[7]

P_rec_data[14] Display BT.1120 C[6] Display Red Data[6] Display BT.1120 C[6] REC2 data[6]

P_rec_data[13] Display BT.1120 C[5] Display Red Data[5] Display BT.1120 C[5] REC2 data[5]

P_rec_data[12] Display BT.1120 C[4] Display Red Data[4] Display BT.1120 C[4] REC2 data[4]

P_rec_data[11] Display BT.1120 C[3] Display Red Data[3] Display BT.1120 C[3] REC2 data[3]

P_rec_data[10] Display BT.1120 C[2] Display Red Data[2] Display BT.1120 C[2] REC2 data[2]

P_rec_data[9] Display BT.1120 C[1] Display Red Data[1] Display BT.1120 C[1] REC2 data[1]

P_rec_data[8] Display BT.1120 C[0] Display Red Data[0] Display BT.1120 C[0] REC2 data[0]

P_rec_clk2_lp Display Hsync REC2 Clock Positive

P_rec_clk2_ln Display Vsync REC2 Clock Negative

Setting
0x201[2] = 0

0x21F[7] = 0

0x201[2] = 1

0x21F[7] = 0

0x201[2] = 0

0x21F[7] = 0
0x21F[7] = 1

P_GPIO[7] Cascade BT.1120 Y[7] Display Blue Data[7] GPIO[7] REC3 data[7]

P_GPIO[6] Cascade BT.1120 Y[6] Display Blue Data[6] GPIO[6] REC3 data[6]

P_GPIO[5] Cascade BT.1120 Y[5] Display Blue Data[5] GPIO[5] REC3 data[5]

P_GPIO[4] Cascade BT.1120 Y[4] Display Blue Data[4] GPIO[4] REC3 data[4]

P_GPIO[3] Cascade BT.1120 Y[3] Display Blue Data[3] GPIO[3] REC3 data[3]

P_GPIO[2] Cascade BT.1120 Y[2] Display Blue Data[2] GPIO[2] REC3 data[2]

P_GPIO[1] Cascade BT.1120 Y[1] Display Blue Data[1] GPIO[1] REC3 data[1]

P_GPIO[0] Cascade BT.1120 Y[0] Display Blue Data[0] GPIO[0] REC3 data[0]

P_GCLK1p Cascade BT.1120 Clock Input REC3 Clock Positive

P_GCLK1n REC3 Clock Negative

P_GPIO[15] Cascade BT.1120 C[7]  GPIO[15] REC4 data[7]

P_GPIO[14] Cascade BT.1120 C[6]  GPIO[14] REC4 data[6]

P_GPIO[13] Cascade BT.1120 C[5]  GPIO[13] REC4 data[5]

P_GPIO[12] Cascade BT.1120 C[4]  GPIO[12] REC4 data[4]

P_GPIO[11] Cascade BT.1120 C[3] Display Vsync GPIO[11] REC4 data[3]

P_GPIO[10] Cascade BT.1120 C[2] Display Hsync GPIO[10] REC4 data[2]

P_GPIO[9] Cascade BT.1120 C[1] Display Pixel Clock GPIO[9] REC4 data[1]

P_GPIO[8] Cascade BT.1120 C[0] Display DE GPIO[8] REC4 data[0]

P_GCLK2p REC4 Clock Positive

P_GCLK2n REC4 Clock Negative

Setting

0x21F[6:5] = 0; 

0x24C[7:0] = 0; 

0x24D[7:0] = 0

0x21F[6:5] = 0; 

0x24C[7:0] = FF; 

0x24D[7:0] = FF

0x21F[6:5] = 0; 

0x24C[7:0] = FF; 

0x24D[7:0] = FF

0x21F[6:5] = 3; 

0x24C[7:0] = FF; 

0x24D[7:0] = FF .   
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Pin Configurations 

 

  

FIGURE 1. MAP OF ALL THE TW2828 SIGNAL POSITIONS 

TW2828 Pin Assignment(Top View)
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Package Outline Drawing 
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Digital Video Input (Type 1) 

Digital Video Input  

The TW2828 has 4 independent digital video input ports which can receive byte-interleaved video stream in ITU-R 

BT.656 format.  This byte-interleaved BT.656 bit stream can run at 27, 54,108 MHz for D1 channel or 36, 72, 

144 MHz for WD1 channel.  Altogether TW2828 can support up to 16 byte interleaved channels.  There are also 4 

shared byte interleaved inputs (shared with type 2 inputs). When used in this configuration, each input is running 

at x2 frequency to lower the input frequency.  The type 2 input port is reduced to 8 bit mode only in this 

configuration.  All these inputs can be paired with many Intersil front end decoders to get the desired input.  One 

thing needs to pay attention to is if the decoders output are running at high frequencies, they better use the clock 

provided by TW2828 as the their input clock source.  This is for better clock / data synchronization.   

After the digital data is decoded by the built-in BT.656 decoder, the image will be fed into a down scalar to adjust 

the final image to the desired sizes.  The down scaler also generates corresponding vertical and horizontal timing 

signals and sends those to the write buffer. 

 

FFh 00h 00h XYh 80h 10h 80 10 FF 00 00 XY Cb0 Y0 Cr0 Y1 Cb1 Y2 Cr1 Y3 Cb2 Y4 Cr2 Y5 Cb3 Y6 Cr3 Y7 Cb4 Y8 Cr4 Y9

EAV SAV

Horizontal Blanking Period Horizontal Active Period

CLK

DATA

 

 

TIMING DIAGRAM OF BT.656 FORMAT FOR DIGITAL VIDEO INPUT 

 

 

CONDITION 656 FVH VALUE SAV/EAV CODE SEQUENCE 

FIELD VERTICAL HORIZONTAL F V H FIRST SECOND THIRD FOURTH 

EVEN Blank 
EAV 

1 1 
1 

0xFF 0x00 0x00 

0xF1 

SAV 0 0xEC 

EVEN Active 
EAV 

1 0 
1 0xDA 

SAV 0 0xC7 

ODD Blank 
EAV 

0 1 
1 0xB6 

SAV 0 0xAB 

ODD Active 
EAV 

0 0 
1 0x9D 

SAV 0 0x80 

 

BT.656 SAV AND EAV CODE SEQUENCE 
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Byte-interleaved Format 

CH0

CH1

Full D1 FF Cr714 Y718 Y50 00 Y715 Cr718 Cr50 00 Cb716 Y719 Y51 XY Y716 FF Cb52 Cb0 Cr716 00 Y52 Y0 Y717 00 Cr52 Cr0 Cb718 XY Y53

Cr714 Y715 Cb716 Y716 Cr716 Y717 Cb718

FF 00 00 XY Cb0 Y0 Cr0

CK108

CH2

CH3 Y50 Cr50 Y51 Cb52 Y52 Cr52 Y53

Y718 Cr718 Y719 FF 00 00 XY

 

FOUR D1 VIDEO INPUT MULTIPLEXED INTO 1 VIDEO STREAM 

The above diagram depicts how a high speed byte-interleaved video sequence looks like.  In this case we are 

transmitting 4 D1 channel running at 108 MHz.  This input sequence will go to a de-mux module and split into 

four normal BT.656 sequence for later consumption. 

Down Scaler for Live Inputs 

For each live channel, two sixteen-bit registers control the final video stream size.  One is for horizontal ratio and 

the other one is for vertical ratio.  Take window 1 for example, 0x301 and 0x300 is the horizontal down scale 

ratio register and 0x321 and 0x320 are the vertical down scale register.  The formula is: 

Ratio = 65535 * target size / source size. 

From this formula we can see if the When down scaler is set to 65535 (0xFFFF), the down scaler is disabled.  

There are five down scaler for play back ports. Detail description is in separated chapter. 

AC Timing for Live and PB Input 

data

ckvin

1

TW2828
Video 

Decoder

ckvin

data

2

3 4

 

FOR D1 SYSTEM 

PARAMETER SYMBOL MIN TYP MAX UNITS 

Input Clock Half Period 1  

4.62(108) 

9.26 (54), 

18.52 (27) 

 ns 

Input Clock Period 2  

9.25(108) 

18.51 (54), 

37.03 (27) 

 ns 

Input Data Setup Time 3 3   ns 

Input Data Hold Time 4 1.5   ns 
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FOR WD1 SYSTEM: 

PARAMETER SYMBOL MIN TYP MAX UNITS 

Input Clock Half Period 1  

3.47(144) 

6.94 (72), 

13.88 (36) 

 ns 

Input Clock Period 2  

6.94(144) 

13.88 (72), 

27.26 (36) 

 ns 

Input Data Setup Time 3 2.5   ns 

Input Data Hold Time 4 1.5   ns 

 

Register Table 

Page 3 is for live channel and play back channel 

ADDRESS R/W DEFAULT DESCRIPTION 

0x300 R/W 0xFF HSCL_X1[7:0] 

0x301 R/W 0x7F HSCL_X1[15:8] 

0x302 R/W 0xFF HSCL_X2[7:0] 

0x303 R/W 0x7F HSCL_X2[15:8] 

0x304 R/W 0xFF HSCL_X3[7:0] 

0x305 R/W 0x7F HSCL_X3[15:8] 

0x306 R/W 0xFF HSCL_X4[7:0] 

0x307 R/W 0x7F HSCL_X4[15:8] 

0x308 R/W 0xFF HSCL_X5[7:0] 

0x309 R/W 0x7F HSCL_X5[15:8] 

0x30A R/W 0xFF HSCL_X6[7:0] 

0x30B R/W 0x7F HSCL_X6[15:8] 

0x30C R/W 0xFF HSCL_X7[7:0] 

0x30D R/W 0x7F HSCL_X7[15:8] 

0x30E R/W 0xFF HSCL_X8[7:0] 

0x30F R/W 0x7F HSCL_X8[15:8] 

0x310 R/W 0xFF HSCL_X9[7:0] 

0x311 R/W 0x7F HSCL_X9[15:8] 

0x312 R/W 0xFF HSCL_X10[7:0] 

0x313 R/W 0x7F HSCL_X10[15:8] 

0x314 R/W 0xFF HSCL_X11[7:0] 

0x315 R/W 0x7F HSCL_X11[15:8] 

0x316 R/W 0xFF HSCL_X12[7:0] 

0x317 R/W 0x7F HSCL_X12[15:8] 

0x318 R/W 0xFF HSCL_X13[7:0] 

0x319 R/W 0x7F HSCL_X13[15:8] 

0x31A R/W 0xFF HSCL_X14[7:0] 

0x31B R/W 0x7F HSCL_X14[15:8] 

0x31C R/W 0xFF HSCL_X15[7:0] 

0x31D R/W 0x7F HSCL_X15[15:8] 

0x31E R/W 0xFF HSCL_X16[7:0] 

0x31F R/W 0x7F HSCL_X16[15:8] 

0x320 R/W 0xFF VSCL_X1[7:0] 

0x321 R/W 0x7F VSCL_X1[15:8] 
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ADDRESS R/W DEFAULT DESCRIPTION 

0x322 R/W 0xFF VSCL_X2[7:0] 

0x323 R/W 0x7F VSCL_X2[15:8] 

0x324 R/W 0xFF VSCL_X3[7:0] 

0x325 R/W 0x7F VSCL_X3[15:8] 

0x326 R/W 0xFF VSCL_X4[7:0] 

0x327 R/W 0x7F VSCL_X4[15:8] 

0x328 R/W 0xFF VSCL_X5[7:0] 

0x329 R/W 0x7F VSCL_X5[15:8] 

0x32A R/W 0xFF VSCL_X6[7:0] 

0x32B R/W 0x7F VSCL_X6[15:8] 

0x32C R/W 0xFF VSCL_X7[7:0] 

0x32D R/W 0x7F VSCL_X7[15:8] 

0x32E R/W 0xFF VSCL_X8[7:0] 

0x32F R/W 0x7F VSCL_X8[15:8] 

0x330 R/W 0xFF VSCL_X9[7:0] 

0x331 R/W 0x7F VSCL_X9[15:8] 

0x332 R/W 0xFF VSCL_X10[7:0] 

0x333 R/W 0x7F VSCL_X10[15:8] 

0x334 R/W 0xFF VSCL_X11[7:0] 

0x335 R/W 0x7F VSCL_X11[15:8] 

0x336 R/W 0xFF VSCL_X12[7:0] 

0x337 R/W 0x7F VSCL_X12[15:8] 

0x338 R/W 0xFF VSCL_X13[7:0] 

0x339 R/W 0x7F VSCL_X13[15:8] 

0x33A R/W 0xFF VSCL_X14[7:0] 

0x33B R/W 0x7F VSCL_X14[15:8] 

0x33C R/W 0xFF VSCL_X15[7:0] 

0x33D R/W 0x7F VSCL_X15[15:8] 

0x33E R/W 0xFF VSCL_X16[7:0] 

0x33F R/W 0x7F VSCL_X16[15:8] 

0x340 R/W 0x00 [7:6]: VSCL_MD_X4 

[5:4]: VSCL_MD_X3 

[3:2]: VSCL_MD_X2 

[1:0]: VSCL_MD_X1 

0x341 R/W 0x00 [7:6]: VSCL_MD_X8 

[5:4]: VSCL_MD_X7 

[3:2]: VSCL_MD_X6 

[1:0]: VSCL_MD_X5 

0x342 R/W 0x00 [7:6]: VSCL_MD_X12 

[5:4]: VSCL_MD_X11 

[3:2]: VSCL_MD_X10 

[1:0]: VSCL_MD_X9 

0x343 R/W 0x00 [7:6]: VSCL_MD_X16 

[5:4]: VSCL_MD_X15 

[3:2]: VSCL_MD_X14 

[1:0]: VSCL_MD_X13 

0x344 R/W 0x00 [7:6]: VSCL_MD_Y4 

[5:4]: VSCL_MD_Y3 

[3:2]: VSCL_MD_Y2 

[1:0]: VSCL_MD_Y1 

0x345 R/W 0x00 [7:6]: VSCL_MD_Y8 

[5:4]: VSCL_MD_Y7 

[3:2]: VSCL_MD_Y6 

[1:0]: VSCL_MD_Y5 
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ADDRESS R/W DEFAULT DESCRIPTION 

0x346 R/W 0x00 [7:6]: VSCL_MD_Y12 

[5:4]: VSCL_MD_Y11 

[3:2]: VSCL_MD_Y10 

[1:0]: VSCL_MD_Y9 

0x347 R/W 0x00 [7:6]: VSCL_MD_Y16 

[5:4]: VSCL_MD_Y15 

[3:2]: VSCL_MD_Y14 

[1:0]: VSCL_MD_Y13 

0x348 R/W 0x00 [7:6]: HLPF_MD_X4 

[5:4]: HLPF_MD_X3 

[3:2]: HLPF_MD_X2 

[1:0]: HLPF_MD_X1 

0x349 R/W 0x00 [7:6]: HLPF_MD_X8 

[5:4]: HLPF_MD_X7 

[3:2]: HLPF_MD_X6 

[1:0]: HLPF_MD_X5 

0x34A R/W 0x00 [7:6]: HLPF_MD_X12 

[5:4]: HLPF_MD_X11 

[3:2]: HLPF_MD_X10 

[1:0]: HLPF_MD_X9 

0x34B R/W 0x00 [7:6]: HLPF_MD_X16 

[5:4]: HLPF_MD_X15 

[3:2]: HLPF_MD_X14 

[1:0]: HLPF_MD_X13 

0x34C R/W 0x00 [7:6]: HLPF_MD_Y4 

[5:4]: HLPF_MD_Y3 

[3:2]: HLPF_MD_Y2 

[1:0]: HLPF_MD_Y1 

0x34D R/W 0x00 [7:6]: HLPF_MD_Y8 

[5:4]: HLPF_MD_Y7 

[3:2]: HLPF_MD_Y6 

[1:0]: HLPF_MD_Y5 

0x34E R/W 0x00 [7:6]: HLPF_MD_Y12 

[5:4]: HLPF_MD_Y11 

[3:2]: HLPF_MD_Y10 

[1:0]: HLPF_MD_Y9 

0x34F R/W 0x00 [7:6]: HLPF_MD_Y16 

[5:4]: HLPF_MD_Y15 

[3:2]: HLPF_MD_Y14 

[1:0]: HLPF_MD_Y13 

0x350 R/W 0xF0 [7:4] HSCL_QUAD[3:0] 

[3:2]: CIF down scaler horizontal ratio[1:0] 

[0]: PAL_DLY_X 

0x351 R/W 0xF0 [7:4] HSCL_QUAD[7:4] 

[3:2]: CIF down scaler horizontal ratio[3:2] 

 [0]: PAL_DLY_Y 

0x352 R/W 0xF0 [7:4] HSCL_QUAD[11:8] 

 [3:0]: ODD_SKEW 

0x353 R/W 0x70 [7:4] HSCL_QUAD[15:12] 

 [3:0]: EVEN_SKEW 
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ADDRESS R/W DEFAULT DESCRIPTION 

0x354 R/W 0x00 [7]: MAN_VSCL_LPFY8 

[6]: MAN_VSCL_LPFY7 

[5]: MAN_VSCL_LPFY6 

[4]: MAN_VSCL_LPFY5 

[3]: MAN_VSCL_LPFY4 

[2]: MAN_VSCL_LPFY3 

[1]: MAN_VSCL_LPFY2 

[0]: MAN_VSCL_LPFY1 

0x355 R/W 0x00 [7]: MAN_VSCL_LPFY16 

[6]: MAN_VSCL_LPFY15 

[5]: MAN_VSCL_LPFY14 

[4]: MAN_VSCL_LPFY13 

[3]: MAN_VSCL_LPFY12 

[2]: MAN_VSCL_LPFY11 

[1]: MAN_VSCL_LPFY10 

[0]: MAN_VSCL_LPFY9 

0x356 R/W 0x00 [7:3]: CIF down scaler horizontal ratio[9:4] 

[1]: IN16_MODE_PB5 

[0]: TST_VSCL_VAV 

0x357 

R/W 0x00 [7]: TOGGLE_FLD4 

[6]: TOGGLE_FLD3 

[5]: TOGGLE_FLD2 

[4]: TOGGLE_FLD1  

[3]: TST_FLDLY_Y 

[2]: TST_FLDLY_X 

[1]: TST_VSCL_Y 

[0]: TST_VSCL_X 

0x358 R/W 0xF0 VTAR_PB1[7:0] 

0x359 R/W 0x00 [6:4] VTAR_PB2[10:8] 

[2:0] VTAR_PB1[10:8] 

0x35A R/W 0xF0 VTAR_PB2[7:0] 

0x35B R/W 0xF0 VTAR_PB3[7:0] 

0x35C R/W 0x00 [6:4]: VTAR_PB4[10:8] 

[2:0]: VTAR_PB3[10:8] 

0x35D R/W 0xF0 VTAR_PB4[7:0] 

0x35E R/W 0xF0 VSOR_PB1[7:0] 

0x35F R/W 0x00 [6:4]: VSOR_PB2[10:8] 

[2:0]: VSOR_PB1[10:8] 

0x360 R/W 0xF0 VSOR_PB2[7:0] 

0x361 R/W 0xF0 VSOR_PB3[7:0] 

0x362 R/W 0x00 [6:4]: VSOR_PB4[10:8] 

[2:0]: VSOR_PB3[10:8] 

0x363 R/W 0xF0 VSOR_PB4[7:0] 

0x364 R/W 0xD0 HTAR_PB1[7:0] 

0x365 R/W 0x22 [6:4]: HTAR_PB2[10:8] 

[2:0]: HTAR_PB1[10:8] 

0x366 R/W 0xD0 HTAR_PB2[7:0] 

0x367 R/W 0xD0 HTAR_PB3[7:0] 

0x368 R/W 0x22 [6:4]: HTAR_PB4[10:8] 

[2:0]: HTAR_PB3[10:8] 

0x369 R/W 0xD0 HTAR_PB4[7:0] 

0x36A R/W 0xD0 HSOR_PB1[7:0] 

0x36B R/W 0x22 [6:4]: HSOR_PB2[10:8] 

[2:0]: HSOR_PB1[10:8] 

0x36C R/W 0xD0 HSOR_PB2[7:0] 

0x36D R/W 0xD0 HSOR_PB3[7:0] 
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ADDRESS R/W DEFAULT DESCRIPTION 

0x36E R/W 0x22 [6:4]: HSOR_PB4[10:8] 

[2:0]: HSOR_PB3[10:8] 

0x36F R/W 0xD0 HSOR_PB4[7:0] 

0x370 R/W 0x00 [7]: QUAD_AUTO_SCL_PB4 

[6]: QUAD_AUTO_SCL_PB3 

[5]: QUAD_AUTO_SCL_PB2 

[4]: QUAD_AUTO_SCL_PB1 

[3]: BYPASS_PB4 

[2]: BYPASS_PB3 

[1]: BYPASS_PB2 

[0]: BYPASS_PB1 

0x371 R/W 0x20 [7]: OUTPUT_SELECT 

[6]: SYNC_SEL 

[5]: YC_SWITCH (all PB ports) 

[4]: SYNC656_SEL  

[3]: IN16_MODE_PB4 

[2]: IN16_MODE_PB3 

[1]: IN16_MODE_PB2 

[0]: IN16_MODE_PB1 

0x372 

(Shadow) 

R/W 0x00 [7:5]: SEL_PB_CH[2:0] 

[4]: YC_SWITCH5 (PB5) 

[3]: YC_SWITCH4 (PB4) 

[2]: YC_SWITCH3 (PB3) 

[1]: YC_SWITCH2 (PB2) 

[0]: YC_SWITCH1 (PB1) 

0x373 

(Shadow) 

R/W 0x00 [7]: TSEL 

[4]: IN_PB_TEST5 

[3]: IN_PB_TEST4 

[2]: IN_PB_TEST3 

[1]: IN_PB_TEST2 

[0]: IN_PB_TEST1 

0x372 RO 0x07 CHID_RD_BUS_PB1[39:32] 

0x373 RO 0x00 CHID_RD_BUS_PB1[31:24] 

0x374 RO 0x07 CHID_RD_BUS_PB1[23:16] 

0x375 R/W 0x00 HDELAY_X1 

0x376 R/W 0x00 HDELAY_X2 

0x377 R/W 0x00 HDELAY_X3 

0x378 R/W 0x00 HDELAY_X4 

0x379 R/W 0x00 HDELAY_X5 

0x37A R/W 0x00 HDELAY_X6 

0x37B R/W 0x00 HDELAY_X7 

0x37C R/W 0x00 HDELAY_X8 

0x37D R/W 0x00 HDELAY_X9 

0x37E R/W 0x00 HDELAY_X10 

0x37F R/W 0x00 HDELAY_X11 

0x380 R/W 0x00 HDELAY_X12 

0x381 R/W 0x00 HDELAY_X13 

0x382 R/W 0x00 HDELAY_X14 

0x383 R/W 0x00 HDELAY_X15 

0x384 R/W 0x00 HDELAY_X16 

0x385 R/W 0x00 HDELAY_Y2 [3:0], HDELAY_Y1[3:0] 

0x386 R/W 0x00 HDELAY_Y4 [3:0], HDELAY_Y3[3:0] 

0x387 R/W 0x00 HDELAY_Y6 [3:0], HDELAY_Y5[3:0] 

0x388 R/W 0x00 HDELAY_Y8 [3:0], HDELAY_Y7[3:0] 

0x389 R/W 0x00 HDELAY_Y10 [3:0], HDELAY_Y9[3:0] 
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ADDRESS R/W DEFAULT DESCRIPTION 

0x38A R/W 0x00 HDELAY_Y12 [3:0], HDELAY_Y11[3:0] 

0x38B R/W 0x00 HDELAY_Y14 [3:0], HDELAY_Y13[3:0] 

0x38C R/W 0x00 HDELAY_Y16 [3:0], HDELAY_Y15[3:0] 

0x38D R/W 0x00 VDELAY_Y2 [3:0], VDELAY_Y1[3:0] 

0x38E R/W 0x00 VDELAY_Y4 [3:0], VDELAY_Y3[3:0] 

0x38F R/W 0x00 VDELAY_Y6 [3:0], VDELAY_Y5[3:0] 

0x390 R/W 0x00 VDELAY_Y8 [3:0], VDELAY_Y7[3:0] 

0x391 R/W 0x00 VDELAY_Y10 [3:0], VDELAY_Y9[3:0] 

0x392 R/W 0x00 VDELAY_Y12 [3:0], VDELAY_Y11[3:0] 

0x393 R/W 0x00 VDELAY_Y14 [3:0], VDELAY_Y13[3:0] 

0x394 R/W 0x00 VDELAY_Y16 [3:0], VDELAY_Y15[3:0] 

0x395 R/W 0x00 VDELAY_X1 

0x396 R/W 0x00 VDELAY_X2 

0x397 R/W 0x00 VDELAY_X3 

0x398 R/W 0x00 VDELAY_X4 

0x399 R/W 0x00 VDELAY_X5 

0x39A R/W 0x00 VDELAY_X6 

0x39B R/W 0x00 VDELAY_X7 

0x39C R/W 0x00 VDELAY_X8 

0x39D R/W 0x00 VDELAY_X9 

0x39E R/W 0x00 VDELAY_X10 

0x39F R/W 0x00 VDELAY_X11 

0x3A0 R/W 0x00 VDELAY_X12 

0x3A1 R/W 0x00 VDELAY_X13 

0x3A2 R/W 0x00 VDELAY_X14 

0x3A3 R/W 0x00 VDELAY_X15 

0x3A4 R/W 0x00 VDELAY_X16 

0x3A5 R/W 0x00 HDELAY_PB5 

0x3A6 R/W 0x00 VDELAY_PB5 

0x3A7 R/W 0x00 HSOR_PB5L 

0x3A8 R/W 0x00 HSCL_PB5L 

0x3A9 R/W 0x00 [6:4]:HSCL_PB5H[10:8] 

[2:0]:HSOR_PB5H[10:8] 

0x3AA R/W 0x00 VSOR_PB5L[7:0] 

0x3AB R/W 0x00 VSCL_PB5L[[7:0] 

0x3AC R/W 0x00 [7]:VBI_DLY5 

[6:4] : VSCL_PB5H[10:8] 

[3]: Reserved 

[2:0]:VSOR_PB5H[10:8] 

0x3AD R/W 0x00 [7]: BYPASS_PB5  

[6]: FLD_SEL_EN_PB5  

[5]: FLD_MODE_PB5  

[4]: FLD_MODE_PB5_EN  

[3]: FRAME_IL_PB5  

[2]: FRAME_IL_PB5_EN  

[1:0]: PB_MAN_NOVID5[1:0] 

0x3AE R/W 0x00 [7:4]: VBI_SIZE_PB5[3:0] 

[3]: VBI_E_EN_PB5 

[2]: VBI_O_EN_PB5 

[1]: TOGGLE_FLD5 

[0]: VS_DIS5 
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ADDRESS R/W DEFAULT DESCRIPTION 

0x3AF R/W 0x00 [7:4]: CHID_RD_SEL_PB5[3:0] 

[3]: [VBI_RIC_ON_PB5 

[2]: VBI_AUTO_DET_PB5 

[1]: VBI_D_EN_PB5 

[0]: VBI_A_EN_PB5 

0x3B0 R/W 0x00 [7]: NO_SYNC_CHECK 

[6]: NON_STANDARD_CHECK 

[5]: NO_VIDEO_CHECK 

[4:0] VBI_VOS_PB5 

0x3B1 R/W 0x00 [7:5]: VBI_PIXEL_WIDTH_PB5 

[4:0]: VBI_FOS_PB5 

0x3B2 R/W 0x00 VBI_HOS_PB5 

0x3B3 R/W 0x00 VBI_MID_VAL_PB5 

0x3B4 R/W 0x00 Reserved 

0x3B5 R/W 0x00 [7:0]: HDELAY_PB1 

0x3B6 R/W 0x00 [7:0]: VDELAY_PB1 

0x3B7 R/W 0x00 [7:0]: HDELAY_PB2 

0x3B8 R/W 0x00 [7:0]: VDELAY_PB2 

0x3B9 R/W 0x00 [7:0]: HDELAY_PB3 

0x3BA R/W 0x00 [7:0]: VDELAY_PB3 

0x3BB R/W 0x00 [7:0]: HDELAY_PB4 

0x3BC R/W 0x00 [7:0]: VDELAY_PB4 

0x3BD R/W 0x00 [7:6]: MAN_NOVID4 

[5:4]: MAN_NOVID3 

[3:2]: MAN_NOVID2 

[1:0]: MAN_NOVID1 

0x3BE R/W 0x00 [7:6]:MAN_NOVID8 

[5:4]: MAN_NOVID7 

[3:2]: MAN_NOVID6 

[1:0]: MAN_NOVID5 

0x3BF R/W 0x00 [7:6]:MAN_NOVID12 

[5:4]: MAN_NOVID11 

[3:2]: MAN_NOVID10 

[1:0]: MAN_NOVID9 

0x3C0 R/W 0x00 [7:6]:MAN_NOVID16 

[5:4]: MAN_NOVID15 

[3:2]: MAN_NOVID14 

[1:0]: MAN_NOVID13 

0x3C1 R/W 0x00 [7:6]:MAN_NONSTD4 

[5:4]: MAN_NONSTD3 

[3:2]: MAN_NONSTD2 

[1:0]: MAN_NONSTD1 

0x3C2 R/W 0x00 [7:6]:MAN_NONSTD8 

[5:4]: MAN_NONSTD7 

[3:2]: MAN_NONSTD6 

[1:0]: MAN_NONSTD5 

0x3C3 R/W 0x00 [7:6]:MAN_NONSTD12 

[5:4]: MAN_NONSTD11 

[3:2]: MAN_NONSTD10 

[1:0]: MAN_NONSTD9 

0x3C4 R/W 0x00 [7:6]:MAN_NONSTD16 

[5:4]: MAN_NONSTD15 

[3:2]: MAN_NONSTD14 

[1:0]: MAN_NONSTD13 
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ADDRESS R/W DEFAULT DESCRIPTION 

0x3C5 R/W 0x00 [7]: Reserved 

[6]: STILL_PAT 

[5]: PALNT 

[4]: IN_TEST 

[3]: Reserved  

[2]: CHID_BIT 

[1]: NO_CHID 

[0]: SYNC_CHID 

0x3C6 R/W 0x00 [7:2]: CIF down scaler horizontal ratio[15:10] 

[1]: SEL960 

[0]: SYS_60 

0x3C7 RO 0x00 CHID_RD_BUS_PB1[15:8] 

0x3C8 RO 0x00 CHID_RD_BUS_PB1[7:0] 

0x3C9 RO 0x00 CHID_RD_BUS_PB2[39:32] 

0x3CA RO 0x00 CHID_RD_BUS_PB2[31:24] 

0x3CC RO 0x00 Read: CHID_RD_BUS_PB2[23:16] 

Write: 

[6:4]: VID_FMT2 

[2:0]: VID_FMT1 

0x3CD RO 0x00 Read: CHID_RD_BUS_PB2[15:8] 

Write: 

[6:4]: VID_FMT4 

[2:0]: VID_FMT3 

0x3CE RO 0x00 Read: CHID_RD_BUS_PB2[7:0] 

Write: 

[6]: PURE_L 

[5]: PURE_P 

[4:0]: DYNAMIC[4:0] 

0x3CF RO 0x00 CHID_RD_BUS_PB3[39:32] 

0x3D0 RO 0x00 CHID_RD_BUS_PB3[31:24] 

0x3D1 RO 0x00 CHID_RD_BUS_PB3[23:16] 

0x3D2 R/W 0x10 [7:4]: VIN_SEL2  

[3:0]: VIN_SEL1 
0x3D3 R/W 0x32 [7:4]: VIN_SEL4  

[3:0]: VIN_SEL3  

0x3D4 R/W 0x54 [7:4]: VIN_SEL6  

[3:0]: VIN_SEL5  

0x3D5 R/W 0x76 [7:4]: VIN_SEL8  

[3:0]: VIN_SEL7  

0x3D6 R/W 0x98 [7:4]: VIN_SEL10  

[3:0]: VIN_SEL9  

0x3D7 R/W 0xBA [7:4]: VIN_SEL12  

[3:0]: VIN_SEL11  

0x3D8 R/W 0xDC [7:4]: VIN_SEL14  

[3:0]: VIN_SEL13  

0x3D9 R/W 0xFE [7:4]: VIN_SEL16  

[3:0]: VIN_SEL15  

0x3DA R/W 0x01 [7]: VIN_SEL_XY 

[0]: V_OFST_X 

0x3DB R/W 0x00 [7:0]: Reserved 

0x3DC R/W 0x08 [7:5]: VID_FMT for PB5 

[4]: DIR2 

[3]: DIR1 

[2:1]: FRAME_RATE 

[0]: IN_PB_TEST 

0x3DD RW 0x00 PIXEL_SHIFT 
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ADDRESS R/W DEFAULT DESCRIPTION 

0x3DE R/W 0x0F [7:4]: CHID_RD_SEL_PB1 

[3]: VBI_RIC_ON_PB1 

[2]: VBI_AUTO_DET_PB1 

[1]: VBI_D_EN_PB1 

[0]: VBI_A_EN_PB1 

0x3DF R/W 0x00 [7]: NO_SYNC_CHECK 

[6]: NON_STANDARD_CHECK 

[5]: NO_VIDEO_CHECK 

[4:0]: VBI_VOS_PB1 

0x3E0 R/W 0x80 [7:5]: VBI_PIXEL_WIDTH_PB1 

[4:0]: VBI_FOS_PB1 

0x3E1 R/W 0x00 VBI_HOS_PB1 

0x3E2 R/W 0x1F VBI_MID_VAL_PB1 

0x3E3 R/W 0x0F [7:4]: CHID_RD_SEL_PB2 

[3]: VBI_RIC_ON_PB2 

[2]: VBI_AUTO_DET_PB2 

[1]: VBI_D_EN_PB2 

[0]: VBI_A_EN_PB2 

0x3E4 R/W 0x00 [7]: NO_SYNC_CHECK 

[6]: NON_STANDARD_CHECK 

[4]: NO_VIDEO_CHECK 

[4:0]: VBI_VOS_PB2 

0x3E5 R/W 0x80 [7:5]: VBI_PIXEL_WIDTH_PB2 

[4:0]: VBI_FOS_PB2 

0x3E6 R/W 0x00 VBI_HOS_PB2 

0x3E7 R/W 0x1F VBI_MID_VAL_PB2 

0x3E8 R/W 0x0F [7:4]CHID_RD_SEL_PB3 

[3]: VBI_RIC_ON_PB3 

[2]: VBI_AUTO_DET_PB3 

[1]: VBI_D_EN_PB3 

[0]: VBI_A_EN_PB3 

0x3E9 R/W 0x00 [7]: NO_SYNC_CHECK 

[6]: NON_STANDARD_CHECK 

[5]: NO_VIDEO_CHECK 

[4:0]: VBI_VOS_PB3 

0x3EA R/W 0x80 [7:5]: VBI_PIXEL_WIDTH_PB3 

[4:0]: VBI_FOS_PB3 

0x3EB R/W 0x00 VBI_HOS_PB3 

0x3EC R/W 0x1F VBI_MID_VAL_PB3 

0x3ED R/W 0x0F [7:4]: CHID_RD_SEL_PB4 

[3]: VBI_RIC_ON_PB4 

[2]: VBI_AUTO_DET_PB4 

[1]: VBI_D_EN_PB4 

[0]: VBI_A_EN_PB4 

0x3EE R/W 0x00 [7]: NO_SYNC_CHECK 

[6]: NON_STANDARD_CHECK 

[5]: NO_VIDEO_CHECK 

[4:0] VBI_VOS_PB4 

0x3EF R/W 0x80 [7:5]: VBI_PIXEL_WIDTH_PB4 

[4:0]: VBI_FOS_PB4 

0x3F0 R/W 0x00 VBI_HOS_PB4 

0x3F1 R/W 0x00 VBI_MID_VAL_PB4 
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ADDRESS R/W DEFAULT DESCRIPTION 

0x3F2 R/W 0x00 [7]: FRAME_IL_PB4_EN 

[6]: FRAME_IL_PB3_EN 

[5]: FRAME_IL_PB2_EN 

[4]: FRAME_IL_PB1_EN 

[3]: FRAME_IL_PB4 

[2]: FRAME_IL_PB3 

[1]: FRAME_IL_PB2 

[0]: FRAME_IL_PB1 

0x3F3 R/W 0x00 [7]: FLD_MODE_PB4_EN 

[6]: FLD_MODE_PB3_EN 

[5]: FLD_MODE_PB2_EN 

[4]: FLD_MODE_PB1_EN 

[3]: FLD_MODE_PB4 

[2]: FLD_MODE_PB3 

[1]: FLD_MODE_PB2 

[0]: FLD_MODE_PB1 

0x3F4 R/W 0xFF [7]: VBI_E_EN_PB4 

[6]: VBI_E_EN_PB3 

[5]: VBI_E_EN_PB2 

[4]: VBI_E_EN_PB1 

[3]: VBI_O_EN_PB4 

[2]: VBI_O_EN_PB3 

[1]: VBI_O_EN_PB2 

[0]: VBI_O_EN_PB1 
0x3F5 RO 0x00 CHID_RD_BUS_PB3[15:8] 

0x3F6 RO 0x00 CHID_RD_BUS_PB3[7:0] 

0x3F7 RO 0x00 CHID_RD_BUS_PB4[39:32] 

0x3F8 RO 0x00 CHID_RD_BUS_PB4[31:24] 

0x3F9 RO 0x00 CHID_RD_BUS_PB4[23:16] 

0x3FA RO 0x00 CHID_RD_BUS_PB4[15:8] 

0x3FB RO 0x00 CHID_RD_BUS_PB4[7:0] 

0x3F8 

(Shadow) 

R/W 0x2F HD_UP_LIM[7:0] 

0x3F9 

(Shadow) 

R/W 0x02 [2:0]: HD_UP_LIM[10:8] 

0x3FA 

(Shadow) 

R/W 0x09 HD_DOWN_LIM[7:0] 

0x3FB 

(Shadow) 

R/W 0x02 [2:0]: HD_DOWN_LIM[10:8] 

0x3F8 

(Shadow) 

R/W 0x0F SD_PIXEL_WIDTH[7:0]  

0x3F9 

(Shadow) 

R/W 0x00 SD_PIXEL_WIDTH[11:8] 

0x3FA 

(Shadow) 

R/W 0x04 SD_LINE_CNT[7:0] 

0x3FB 

(Shadow) 

R/W 0x0F SD_LINE_WIDTH[7:0] 

0x3FC R/W 0x00 [7]: VBI_DLY4 

[6]: VBI_DLY3 

[5]: VBI_DLY2 

[4]: VBI_DLY1 

[3]: FLD_SEL_EN_PB4 

[2]: FLD_SEL_EN_PB3 

[1]: FLD_SEL_EN_PB2 

[0]: FLD_SEL_EN_PB1 
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ADDRESS R/W DEFAULT DESCRIPTION 

0x3FD R/W 0xEE [7:4]: VBI_SIZE_PB2 

[3:0]: VBI_SIZE_PB1 

0x3FE R/W 0xEE [7:4]: VBI_SIZE_PB4 

[3:0]: VBI_SIZE_PB3 

0x3FF R/W 0x00 [7]: selm 

[6:5]: Reserved 

[4]: DIG_CODE 

[3]: VS_DIS_PB4 

[2]: VS_DIS_PB3 

[1]: VS_DIS_PB2 

[0]: VS_DIS_PB1 
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Digital Video Input (Type 2) 

Introduction 

TW2828 is equipped with 5 digital input port that can accept frame interleaved format. Type 2 input ports can be 

configured to support 8 bit BT.656 format or 16 bit BT.1120 format.  The maximum number of the 8 bit port is 

four. The maximum number of 16 bit port is five. If channel ID is used, each input port can support up to 16 

channels (auto mode).  The maximum horizontal resolution is 1920 for each port. Data rate can be up to 

148.5MHz. Each input port can support both interlace or progressive video. Five high quality down scalers applied 

to each port. 

Features 

 Five channel HD input support ITU-R BT.1120 up to 148.5 MHz 

 Four channel SD input support ITU-R BT.656 up to 108 MHz 

 Four channel WD1 input support ITU-R BT.656 up to 144MHz 

 Channel ID detection in forms of analog and digital 

 Cost efficient programmable down scalar with good quality 

 Using same clock for input formatter and down scalar make the system flexible for different applications 

 

Input Port Architecture 
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Video Write Buffer (RGBW) 

Introduction 

TW2828 has incorporated 36 write buffers to support 16 live video channels and 20 playback channels.  Each 

channel has its own registers for users to adjust window width, height, starting positions and orientations.  Each 

live channel can support up to D1 size while for playback channel the resolution can go up to HD (1920x1080).  

One thing to remember is in this HD configuration, only two windows are available.  All write requests from the 

buffers will be summed up and prioritized in the mux unit and later sent to DDR2 SDRAM controller.  Each 

channel need to be programmed to write to different locations in DDR2 SDRAM. 

Window Control 

Each window in the display path has its own set of control.  It can be enabled and disable.  The height, width and 

the starting position of the window is adjustable.  User can mirror the image horizontally or vertically to 

compensate the position of the camera.  Cropping is also supported if the display window size is smaller than the 

incoming signal.  One thing to be remembered is windows cannot be overlapped otherwise artifact will appear in 

the display area. 

 

HW

V
W

 

HW

V
W

HS

V
S

HS

V
S

 

 

ORIGScale down

Cropping

(Hpos, Vpos)

 

Display Map Control 

When updating video information, all channels are writing into the same bank of display memory.  When display 

controller read data, it will read out the data sequentially.  The bank control of the reading and writing controller 

is handled by Frame Rate Control Module (FRSC) and is discussed in detailed in later sections. 

TW2828 has a different display map control when 2D de-interlacing is deployed. 

SDRAM

Buffer

 

1K 1K
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Display Plane Mapping (256M)
2Kx2Kx16x4 banks

Window1

Window2

WindowN

Window2
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Play Back Channels 

Play back channels can support several modes, such as interlaced or progressive. And also for one play back 

port, different formats can be support in different frames, such as D1, half D1, CIF and Quad. And also different 

channels being in one port is possible. Data rate in play back channel can be 27/36MHz, 54/72MHz or 

108/144MHz. In BT1120 case, clock can be 74.25MHz. Here is an example for one play back port. 

1 2

3 4
5 6 8

9 10

11 12
7

13 14

15 16
 

Play back write control unit can write different channels to different location in DDR2 SDRAM. User can set size 

and location register for different channels. There are total 20 groups of register for play back channels. These 

registers share address with live channels. Channel number and format information is given by play back channel 

ID decoder unit.  

If play back port has only one channel and data rate is 27/36MHz, it can be set to normal write buffer mode. In 

normal mode, channel number is not used. 

In summary, play back write control unit can support two mode: auto mode and normal mode. In auto mode, 

channel data will be written to different location according to channel number. In normal mode, channel data will 

be written to one location according to port number. 
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Register Table 

ADDRESS R/W DEFAULT DESCRIPTION 

0x600 R/W 0 rgb_wr_ctrl0 

[3]: freeze0 

[2]: wr_en0 

[1]: hinv0 

[0]: vinv0 

0x601 R/W 0 rgb_wr_ctrl1 

[3]: freeze1 

[2]: wr_en1 

[1]: hinv1 

[0]: vinv1 

0x602 R/W 0 rgb_wr_ctrl2 

[3]: freeze2 

[2]: wr_en2 

[1]: hinv2 

[0]: vinv2 

0x603 R/W 0 rgb_wr_ctrl3 

[3]: freeze3 

[2]: wr_en3 

[1]: hinv3 

[0]: vinv3 

0x604 R/W 0 rgb_wr_ctrl4 

[3]: freeze4 

[2]: wr_en4 

[1]: hinv4 

[0]: vinv4 

0x605 R/W 0 rgb_wr_ctrl5 

[3]: freeze5 

[2]: wr_en5 

[1]: hinv5 

[0]: vinv5 

0x606 R/W 0 rgb_wr_ctrl6 

[3]: freeze6 

[2]: wr_en6 

[1]: hinv6 

[0]: vinv6 

0x607 R/W 0 rgb_wr_ctrl7 

[3]: freeze7 

[2]: wr_en7 

[1]: hinv7 

[0]: vinv7 

0x608 R/W 0 rgb_wr_ctrl8 

[3]: freeze8 

[2]: wr_en8 

[1]: hinv8 

[0]: vinv8 

0x609 R/W 0 rgb_wr_ctrl9 

[3]: freeze9 

[2]: wr_en9 

[1]: hinv9 

[0]: vinv9 

0x60A R/W 0 rgb_wr_ctrl10 

[3]: freeze10 

[2]: wr_en10 

[1]: hinv10 

[0]: vinv10 
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ADDRESS R/W DEFAULT DESCRIPTION 

0x60B R/W 0 rgb_wr_ctrl11 

[3]: freeze11 

[2]: wr_en11 

[1]: hinv11 

[0]: vinv11 

0x60C R/W 0 rgb_wr_ctrl12 

[3]: freeze12 

[2]: wr_en12 

[1]: hinv12 

[0]: vinv12 

0x60D R/W 0 rgb_wr_ctrl13 

[3]: freeze13 

[2]: wr_en13 

[1]: hinv13 

[0]: vinv13 

0x60E R/W 0 rgb_wr_ctrl14 

[3]: freeze14 

[2]: wr_en14 

[1]: hinv14 

[0]: vinv14 

0x60F R/W 0 rgb_wr_ctrl15 

[3]: freeze15 

[2]: wr_en15 

[1]: hinv15 

[0]: vinv15 

0x610 R/W 0 rgb_wr_ctrl16: PB1 

[7]: No valid video present, read only 

[6]: FSEL_0 

[5:4]: fmt_sel_0 

[3]: freeze16 

[2]: wr_en16 

[1]: hinv16 

[0]: vinv16 

0x611 R/W 0 rgb_wr_ctrl17: PB2 

[7]: No valid video present, read only 

[6]: FSEL_1 

[5:4]: fmt_sel_1 

[3]: freeze17 

[2]: wr_en17 

[1]: hinv17 

[0]: vinv17 

0x612 R/W 0 rgb_wr_ctrl18: PB3 

[7]: No valid video present, read only 

[6]: FSEL_2 

[5:4]: fmt_sel_2 

[3]: freeze18 

[2]: wr_en18 

[1]: hinv18 

[0]: vinv18 

0x613 R/W 0 rgb_wr_ctrl19: PB4 

[7]: No valid video present, read only 

[6]: FSEL_3 

[5:4]: fmt_sel_3 

[3]: freeze19 

[2]: wr_en19 

[1]: hinv19 

[0]: vinv19 
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ADDRESS R/W DEFAULT DESCRIPTION 

0x614 R/W 0 rgb_vpos0_live[7:0] / rgb_vpos0_pb[7:0] 

0x615 R/W 0 rgb_vpos0_live[11:8] / rgb_vpos0_pb[11:8] 

0x616 R/W 0 rgb_vpos1_live[7:0] / rgb_vpos1_pb[7:0] 

0x617 R/W 0 rgb_vpos1_live[11:8] / rgb_vpos1_pb[11:8] 

0x618 R/W 0 rgb_vpos2_live[7:0] / rgb_vpos2_pb[7:0] 

0x619 R/W 0 rgb_vpos2_live[11:8] / rgb_vpos2_pb[11:8] 

0x61A R/W 0 rgb_vpos3_live[7:0] / rgb_vpos3_pb[7:0] 

0x61B R/W 0 rgb_vpos3_live[11:8] / rgb_vpos3_pb[11:8] 

0x61C R/W 0 rgb_vpos4_live[7:0] / rgb_vpos4_pb[7:0] 

0x61D R/W 0 rgb_vpos4_live[11:8] / rgb_vpos4_pb[11:8] 

0x61E R/W 0 rgb_vpos5_live[7:0] / rgb_vpos5_pb[7:0] 

0x61F R/W 0 rgb_vpos5_live[11:8] / rgb_vpos5_pb[11:8] 

0x620 R/W 0 rgb_vpos6_live[7:0] / rgb_vpos6_pb[7:0] 

0x621 R/W 0 rgb_vpos6_live[11:8] / rgb_vpos6_pb[11:8] 

0x622 R/W 0 rgb_vpos7_live[7:0] / rgb_vpos7_pb[7:0] 

0x623 R/W 0 rgb_vpos7_live[11:8] / rgb_vpos7_pb[11:8] 

0x624 R/W 0 rgb_vpos8_live[7:0] / rgb_vpos8_pb[7:0] 

0x625 R/W 0 rgb_vpos8_live[11:8] / rgb_vpos8_pb[11:8] 

0x626 R/W 0 rgb_vpos9_live[7:0] / rgb_vpos9_pb[7:0] 

0x627 R/W 0 rgb_vpos9_live[11:8] / rgb_vpos9_pb[11:8] 

0x628 R/W 0 rgb_vpos10_live[7:0] / rgb_vpos10_pb[7:0] 

0x629 R/W 0 rgb_vpos10_live[11:8] / rgb_vpos10_pb[11:8] 

0x62A R/W 0 rgb_vpos11_live[7:0] / rgb_vpos11_pb[7:0] 

0x62B R/W 0 rgb_vpos11_live[11:8] / rgb_vpos11_pb[11:8] 

0x62C R/W 0 rgb_vpos12_live[7:0] / rgb_vpos12_pb[7:0] 

0x62D R/W 0 rgb_vpos12_live[11:8] / rgb_vpos12_pb[11:8] 

0x62E R/W 0 rgb_vpos13_live[7:0] / rgb_vpos13_pb[7:0] 

0x62F R/W 0 rgb_vpos13_live[11:8] / rgb_vpos13_pb[11:8] 

0x630 R/W 0 rgb_vpos14_live[7:0] / rgb_vpos14_pb[7:0] 

0x631 R/W 0 rgb_vpos14_live[11:8] / rgb_vpos14_pb[11:8] 

0x632 R/W 0 rgb_vpos15_live[7:0] / rgb_vpos15_pb[7:0] 

0x633 R/W 0 rgb_vpos15_live[11:8] / rgb_vpos15_pb[11:8] 

0x634 R/W 0 rgb_vpos16_pb[7:0] 

0x635 R/W 0 rgb_vpos16_pb[11:8] 

0x636 R/W 0 rgb_vpos17_pb[7:0] 

0x637 R/W 0 rgb_vpos17_pb[11:8] 

0x638 R/W 0 rgb_vpos18_pb[7:0] 

0x639 R/W 0 rgb_vpos18_pb[11:8] 

0x63A R/W 0 rgb_vpos19_pb[7:0] 

0x63B R/W 0 rgb_vpos19_pb[11:8] 

0x63C R/W 0 rgb_vsize0_live[7:0] / rgb_vsize0_pb[7:0] 

0x63D R/W 0 rgb_vsize0_live[10:8] / rgb_vsize0_pb[10:8] 

0x63E R/W 0 rgb_vsize1_live[7:0] / rgb_vsize1_pb[7:0] 

0x63F R/W 0 rgb_vsize1_live[10:8] / rgb_vsize1_pb[10:8] 

0x640 R/W 0 rgb_vsize2_live[7:0] / rgb_vsize2_pb[7:0] 

0x641 R/W 0 rgb_vsize2_live[10:8] / rgb_vsize2_pb[10:8] 

0x642 R/W 0 rgb_vsize3_live[7:0] / rgb_vsize3_pb[7:0] 

0x643 R/W 0 rgb_vsize3_live[10:8] / rgb_vsize3_pb[10:8] 

0x644 R/W 0 rgb_vsize4_live[7:0] / rgb_vsize4_pb[7:0] 

0x645 R/W 0 rgb_vsize4_live[10:8] / rgb_vsize4_pb[10:8] 

0x646 R/W 0 rgb_vsize5_live[7:0] / rgb_vsize5_pb[7:0] 

0x647 R/W 0 rgb_vsize5_live[10:8] / rgb_vsize5_pb[10:8] 

0x648 R/W 0 rgb_vsize6_live[7:0] / rgb_vsize6_pb[7:0] 

0x649 R/W 0 rgb_vsize6_live[10:8] / rgb_vsize6_pb[10:8] 
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ADDRESS R/W DEFAULT DESCRIPTION 

0x64A R/W 0 rgb_vsize7_live[7:0] / rgb_vsize7_pb[7:0] 

0x64B R/W 0 rgb_vsize7_live[10:8] / rgb_vsize7_pb[10:8] 

0x64C R/W 0 rgb_vsize8_live[7:0] / rgb_vsize8_pb[7:0] 

0x64D R/W 0 rgb_vsize8_live[10:8] / rgb_vsize8_pb[10:8] 

0x64E R/W 0 rgb_vsize9_live[7:0] / rgb_vsize9_pb[7:0] 

0x64F R/W 0 rgb_vsize9_live[10:8] / rgb_vsize9_pb[10:8] 

0x650 R/W 0 rgb_vsize10_live[7:0] / rgb_vsize10_pb[7:0] 

0x651 R/W 0 rgb_vsize10_live[10:8] / rgb_vsize10_pb[10:8] 

0x652 R/W 0 rgb_vsize11_live[7:0] / rgb_vsize11_pb[7:0] 

0x653 R/W 0 rgb_vsize11_live[10:8] / rgb_vsize11_pb[10:8] 

0x654 R/W 0 rgb_vsize12_live[7:0] / rgb_vsize12_pb[7:0] 

0x655 R/W 0 rgb_vsize12_live[10:8] / rgb_vsize12_pb[10:8] 

0x656 R/W 0 rgb_vsize13_live[7:0] / rgb_vsize13_pb[7:0] 

0x657 R/W 0 rgb_vsize13_live[10:8] / rgb_vsize13_pb[10:8] 

0x658 R/W 0 rgb_vsize14_live[7:0] / rgb_vsize14_pb[7:0] 

0x659 R/W 0 rgb_vsize14_live[10:8] / rgb_vsize14_pb[10:8] 

0x65A R/W 0 rgb_vsize15_live[7:0] / rgb_vsize15_pb[7:0] 

0x65B R/W 0 rgb_vsize15_live[10:8] / rgb_vsize15_pb[10:8] 

0x65C R/W 0 rgb_vsize16_pb[7:0] 

0x65D R/W 0 rgb_vsize16_pb[10:8] 

0x65E R/W 0 rgb_vsize17_pb[7:0] 

0x65F R/W 0 rgb_vsize17_pb[10:8] 

0x660 R/W 0 rgb_vsize18_pb[7:0] 

0x661 R/W 0 rgb_vsize18_pb[10:8] 

0x662 R/W 0 rgb_vsize19_pb[7:0] 

0x663 R/W 0 rgb_vsize19_pb[10:8] 

0x664 R/W 0 rgb_hpos0_live[7:0] / rgb_hpos0_pb[7:0] 

0x665 R/W 0 rgb_hpos0_live[9:8] / rgb_hpos0_pb[9:8] 

0x666 R/W 0 rgb_hpos1_live[7:0] / rgb_hpos1_pb[7:0] 

0x667 R/W 0 rgb_hpos1_live[9:8] / rgb_hpos1_pb[9:8] 

0x668 R/W 0 rgb_hpos2_live[7:0] / rgb_hpos2_pb[7:0] 

0x669 R/W 0 rgb_hpos2_live[9:8] / rgb_hpos2_pb[9:8] 

0x66A R/W 0 rgb_hpos3_live[7:0] / rgb_hpos3_pb[7:0] 

0x66B R/W 0 rgb_hpos3_live[9:8] / rgb_hpos3_pb[9:8] 

0x66C R/W 0 rgb_hpos4_live[7:0] / rgb_hpos4_pb[7:0] 

0x66D R/W 0 rgb_hpos4_live[9:8] / rgb_hpos4_pb[9:8] 

0x66E R/W 0 rgb_hpos5_live[7:0] / rgb_hpos5_pb[7:0] 

0x66F R/W 0 rgb_hpos5_live[9:8] / rgb_hpos5_pb[9:8] 

0x670 R/W 0 rgb_hpos6_live[7:0] / rgb_hpos6_pb[7:0] 

0x671 R/W 0 rgb_hpos6_live[9:8] / rgb_hpos6_pb[9:8] 

0x672 R/W 0 rgb_hpos7_live[7:0] / rgb_hpos7_pb[7:0] 

0x673 R/W 0 rgb_hpos7_live[9:8] / rgb_hpos7_pb[9:8] 

0x674 R/W 0 rgb_hpos8_live[7:0] / rgb_hpos8_pb[7:0] 

0x675 R/W 0 rgb_hpos8_live[9:8] / rgb_hpos8_pb[9:8] 

0x676 R/W 0 rgb_hpos9_live[7:0] / rgb_hpos9_pb[7:0] 

0x677 R/W 0 rgb_hpos9_live[9:8] / rgb_hpos9_pb[9:8] 

0x678 R/W 0 rgb_hpos10_live[7:0] / rgb_hpos10_pb[7:0] 

0x679 R/W 0 rgb_hpos10_live[9:8] / rgb_hpos10_pb[9:8] 

0x67A R/W 0 rgb_hpos11_live[7:0] / rgb_hpos11_pb[7:0] 

0x67B R/W 0 rgb_hpos11_live[9:8] / rgb_hpos11_pb[9:8] 

0x67C R/W 0 rgb_hpos12_live[7:0] / rgb_hpos12_pb[7:0] 

0x67D R/W 0 rgb_hpos12_live[9:8] / rgb_hpos12_pb[9:8] 

0x67E R/W 0 rgb_hpos13_live[7:0] / rgb_hpos13_pb[7:0] 

0x67F R/W 0 rgb_hpos13_live[9:8] / rgb_hpos13_pb[9:8] 
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ADDRESS R/W DEFAULT DESCRIPTION 

0x680 R/W 0 rgb_hpos14_live[7:0] / rgb_hpos14_pb[7:0] 

0x681 R/W 0 rgb_hpos14_live[9:8] / rgb_hpos14_pb[9:8] 

0x682 R/W 0 rgb_hpos15_live[7:0] / rgb_hpos15_pb[7:0] 

0x683 R/W 0 rgb_hpos15_live[9:8] / rgb_hpos15_pb[9:8] 

0x684 R/W 0 rgb_hpos16_pb[7:0] 

0x685 R/W 0 rgb_hpos16_pb[9:8] 

0x686 R/W 0 rgb_hpos17_pb[7:0] 

0x687 R/W 0 rgb_hpos17_pb[9:8] 

0x688 R/W 0 rgb_hpos18_pb[7:0] 

0x689 R/W 0 rgb_hpos18_pb[9:8] 

0x68A R/W 0 rgb_hpos19_pb[7:0] 

0x68B R/W 0 rgb_hpos19_pb[9:8] 

0x68C R/W 0 rgb_hsize0_live[7:0] / rgb_hsize0_pb[7:0] 

0x68D R/W 0 rgb_hsize0_live[8] / rgb_hsize0_pb[8] 

0x68E R/W 0 rgb_hsize1_live[7:0] / rgb_hsize1_pb[7:0] 

0x68F R/W 0 rgb_hsize1_live[8] / rgb_hsize1_pb[8] 

0x690 R/W 0 rgb_hsize2_live[7:0] / rgb_hsize2_pb[7:0] 

0x691 R/W 0 rgb_hsize2_live[8] / rgb_hsize2_pb[8] 

0x692 R/W 0 rgb_hsize3_live[7:0] / rgb_hsize3_pb[7:0] 

0x693 R/W 0 rgb_hsize3_live[8] / rgb_hsize3_pb[8] 

0x694 R/W 0 rgb_hsize4_live[7:0] / rgb_hsize4_pb[7:0] 

0x695 R/W 0 rgb_hsize4_live[8] / rgb_hsize4_pb[8] 

0x696 R/W 0 rgb_hsize5_live[7:0] / rgb_hsize5_pb[7:0] 

0x697 R/W 0 rgb_hsize5_live[8] / rgb_hsize5_pb[8] 

0x698 R/W 0 rgb_hsize6_live[7:0] / rgb_hsize6_pb[7:0] 

0x699 R/W 0 rgb_hsize6_live[8] / rgb_hsize6_pb[8] 

0x69A R/W 0 rgb_hsize7_live[7:0] / rgb_hsize7_pb[7:0] 

0x69B R/W 0 rgb_hsize7_live[8] / rgb_hsize7_pb[8] 

0x69C R/W 0 rgb_hsize8_live[7:0] / rgb_hsize8_pb[7:0] 

0x69D R/W 0 rgb_hsize8_live[8] / rgb_hsize8_pb[8] 

0x69E R/W 0 rgb_hsize9_live[7:0] / rgb_hsize9_pb[7:0] 

0x69F R/W 0 rgb_hsize9_live[8] / rgb_hsize9_pb[8] 

0x6A0 R/W 0 rgb_hsize10_live[7:0] / rgb_hsize10_pb[7:0] 

0x6A1 R/W 0 rgb_hsize10_live[8] / rgb_hsize10_pb[8] 

0x6A2 R/W 0 rgb_hsize11_live[7:0] / rgb_hsize11_pb[7:0] 

0x6A3 R/W 0 rgb_hsize11_live[8] / rgb_hsize11_pb[8] 

0x6A4 R/W 0 rgb_hsize12_live[7:0] / rgb_hsize12_pb[7:0] 

0x6A5 R/W 0 rgb_hsize12_live[8] / rgb_hsize12_pb[8] 

0x6A6 R/W 0 rgb_hsize13_live[7:0] / rgb_hsize13_pb[7:0] 

0x6A7 R/W 0 rgb_hsize13_live[8] / rgb_hsize13_pb[8] 

0x6A8 R/W 0 rgb_hsize14_live[7:0] / rgb_hsize14_pb[7:0] 

0x6A9 R/W 0 rgb_hsize14_live[8] / rgb_hsize14_pb[8] 

0x6AA R/W 0 rgb_hsize15_live[7:0] / rgb_hsize15_pb[7:0] 

0x6AB R/W 0 rgb_hsize15_live[8] / rgb_hsize15_pb[8] 

0x6AC R/W 0 rgb_hsize16_pb[7:0] 

0x6AD R/W 0 rgb_hsize16_pb[8] 

0x6AE R/W 0 rgb_hsize17_pb[7:0] 

0x6AF R/W 0 rgb_hsize17_pb[8] 

0x6B0 R/W 0 rgb_hsize18_pb[7:0] 

0x6B1 R/W 0 rgb_hsize18_pb[8] 

0x6B2 R/W 0 rgb_hsize19_pb[7:0] 

0x6B3 R/W 0 rgb_hsize19_pb[8] 
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DRAM Parameter Adjustments 

The DRAM controller is designed to support different speed grades of DDR2 SDRAM from different 

manufacturers.  Normally we suggest user use higher speed grade of DRAM because it will generate more 

bandwidth for the entire system.  The DDR2 devices can be used in TW2828 based system are: -5 (200 MHz), -37 

(266 MHz), -3 (333 MHz) and -25 (400 MHz).  To determine whether a certain DRAM speed grade is suitable for a 

particular TW2828 system, we need to pay attentions to tRAS, tRCD, tRC, tWR , tRP, tWS and tWH and other parameters 

for different DRAM venders. User should program DCM configuration register 0 to DCM configuration register 6 

base on the DDR2 clock frequency. 

PARAMETERS EXPLANATION 
 

tRAS RAS to precharge time 

Min. 40ns 

16T(400MHz), 

14T(333MHz) 

tRCD RAS to CAS time 

Min. 15 ns  

6T(400MHz),  

5T(333MHz)  

tRC Access cycle time 

Min. 55 ns 

22T(400MHz), 

19T(333MHz) 

tWR Write turn around time 

Min. 15 ns 

6T(400MHz), 

5T(333MHz) 

tRP Bank address precharge time 6T, 5T 

tDS Data setup time, same as address 0.25 ns 

tDH Data hold time, same as address 0.25 ns 

Based on this we can calculate the five important constants in the DRAM operations: 

NAME -25E -25 -3E -3 -37 -5E 

tRAS 16T 16T 14T 14T 11T 8T 

tRCD 5T 6T 4T 5T 4T 3T 

tRC 22T 22T 19T 19T 15T 11T 

tWR 6T 6T 5T 5T 4T 3T 

tRP 5T 6T 4T 5T 4T 3T 

After this calculation user can make sure the device they choose are suitable running at certain frequencies.  Foe 

example, a system run at 400 MHz can choose -37, -3 or -25 device. 
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Register Table 

ADDRESS R/W DEFAULT DESCRIPTION 

0x100 R/W 0 DCM Control Register 

0x104 R/W 0 Reserved 

0x108 R/W 0 DCM Service Port Selection 

0x10C R/W 0 DCM Service Priority 

0x110 R/W 0 DCM Configuration Register 0 

0x114 R/W 0 DCM Configuration Register 1 

0x118 R/W 0 DCM Configuration Register 2 

0x11C R/W 0 DCM Configuration Register 3 

0x120 R/W 0 DCM Configuration Register 4 

0x124 R/W 0 DCM Configuration Register 5 

0x128 R/W 0 DCM Configuration Register 6 

0x130 R/W 0 DCM Mode Register 0 

0x134 R/W 0 DCM Mode Register 1 

0x138 R/W 0 DCM Mode Register 2 

0x13C R/W 0 DCM Mode Register 3 

0x140 R/W 0 PHY Configuration Register 0 

0x144 R/W 0 PHY Configuration Register 1 

0x148 R/W 0 PHY Configuration Register 2 

0x14C R/W 0 PHY Configuration Register 3 

0x151 R/W 0 PHY Loopback Register 1 

0x152 R/W 0 PHY Loopback Register 2 

0x153 R/W 40 PHY DQ Offset Register 1 

0x154 R/W 20 PHY DQ Offset Register 2 

0x155 R/W 0 PHY Gatelvl_init_ratio Register 

0x157 R/W 0 PHY Gatelvl_init_mode Register 

0x158 R/W 0 PHY Gatelvl_num_of_dq0 Register 

0x159 R/W 80 PHY Ctrl Slave Ratio Register 

0x15B R/W 0 PHY Ctrl Slave Delay Register 

0x15C R/W 0 PHY Ctrl Slave Force Register 

0x15D R/W 40 PHY Rd Dqs Slave Ratio Register 1 

0x15E R/W 00 PHY Rd Dqs Slave Ratio Register 2 

0x15F R/W 01 PHY Rd Dqs Slave Force Register 3 

0x160 R/W 0 PHY Rd Dqs Slave Delay Register 

0x163 R/W 90 PHY FIFO We Slave Ratio Register 1  

0x164 R/W 80 PHY FIFO We Slave Ratio Register 2  

0x165 R/W 04 PHY FIFO We Slave Ratio Register 3  

0x166 R/W 0 PHY FIFO We In Delay Register 

0x168 R/W 0 PHY FIFO We In Force Register 

0x169 R/W 40 PHY Wr Data Slave Ratio Register 1 

0x16A R/W 00 PHY Wr Data Slave Ratio Register 2 

0x16B R/W 01 PHY Wr Data Slave Ratio Register 3 

0x16C R/W 0 PHY Wr Data Slave Delay Register 

0x16E R/W 0 PHY Wr Data Slave Force Register 

0x16F R/W 1 PHY Wr Rl Delay Register 

0x170 R/W 1 PHY Rd Rl Delay Register 

0x171 R/W 11 PHY DLL Lock Diff Register 

0x172 R/W 0 PHY MISC 0 Register 
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ADDRESS R/W DEFAULT DESCRIPTION 

0x173 R/W 0 PHY MISC 1 Register 

0x174 R/W 0 PHY MISC 2 Register 

0x176 R/W 0 PHY MISC 3 Register 

0x177 R/W 0 Rdlvl_fifowein_ratio Register 

0x17A R/W 0 DLL_slave_value Register 

0x17C R/W 0 In_delay_value Register 

0x17E R/W 0 Out_delay_value Register 

0x17F R/W 0 Lock_state Register 

0x180 R/W 0 Phy_ctrl_dll_slave_value Register 

0x182 R/W 0 Phy_ctrl_In_delay_value Register 

0x184 R/W 0 Phy_ctrl_Out_delay_value Register 

0x185 R/W 0 Phy_ctrl_Lock_state Register 

0x186 R/W 0 Rd_dqs_slave_dll_value Register 

0x189 R/W 0 Wr_data_slave_dll_value Register 

0x18C R/W 0 Fifo_we_slave_dll_value Register 

0x18F R/W 0 Phy_ctrl_slave_dll_value Register 

0x190 R/W 0 Phy_ctrl_slave_dll_value Register 

0x198 R/W 0 DCM Interrupt Status Register 

0x19C R/W 0 DCM Out-range Client Register 

0x1A0 R/W 0 DCM client 0 upper limit register 

0x1A4 R/W 0 DCM client 1 upper limit register 

0x1A8 R/W 0 DCM client 2 upper limit register 

0x1AC R/W 0 DCM client 3 upper limit register 

0x1B0 R/W 0 DCM client 0 lower limit register 

0x1B4 R/W 0 DCM client 1 lower limit register 

0x1B8 R/W 0 DCM client 2 lower limit register 

0x1BC R/W 0 DCM client 3 lower limit register 

0x1C0 R/W 0 DCM protect upper limit register 

0x1C4 R/W 0 DCM protect lower limit register 

0x1D4 R 0 DCM Urgent Queue Register 
0x1E0 R/W 0 DCM Debug Select Register 
0x1E4 R 0 DCM Debug Status Register 
0x1E8 R/W 0 DCM Test Mode Register 
0x1FC R/W 0 DCM DDR Command Register  
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Display Controller 

Introduction 

TW2828 has glue-less video output interface capable of driving VGA-compatible display devices with screen size 

up to 1920x1080 at 60 Hz.  As shown in the next diagram, display data is pulled from the SDRAM and sent to the 

VGA device through three 10 bit DACs according to the VGA timing.  The display path used here is just and 

example, the detailed explanation of the display plane is in the next section. 

 

SDRAM
DAC

TW2828 Display Controller

FIFO CRTC1

 

Display controller includes Frame buffer controller, CRT controller and DAC for the progressive data stream.  

Based on the display requirements, Data FIFO will raise request through DBUS and get display data in advance.  

When the display is active, the data will be sent to display device and a series of requests will go into DCU.  The 

FIFOs are designed to fetch display data based on the display pattern. 

Vertical sync

Flat Panel CRTC parameters

A
B

C
D

Horizontal sync

A
B

C
D

 

The frame display size is determined by horizontal total register (unit in pixel clock) and vertical total register (unit 

in scan line).  Display end register is used to determine whether they are in active display area and if not data 

stream request to the FIFO can be turned off.  Synchronization pulses are used to generate frame pulse and line 

pulse to the panel.  The sync pulse start time and end time can adjust to fit different panels.  
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Features 

 Support BT.1120 output 

 Support both interlaced mode and progressive mode 

 Resolution up to 1080p 

 Support 2D de-interlace 

 Support upscale for video 

 Support 16 live channel and 16 play back channel windows 

 Support simple OSD for 32 channels 

 Support 16 motion box 

 Support 8 single box 

 Support 2 layer mouse cursors 

 Support up to 16 mouse shapes in DDR2 memory 

 Support digital RGB gain control 

 

Frame Buffer Controller 

Frame buffer controller is the display data agent responsible for raising the request to the DCU and getting the 

display data and put into the FIFO.  The frame buffer is a virtual buffer as it is actually a piece of DRAM address 

space and the fetch locations are controlled by the display buffer starting address. For progressive device the 

address counter will get reset when vertical end is reached.  A reset in display buffer address occurs when a 

sequence of odd / even fields reach the vertical ends.  At the end of the horizontal line CPU need to pad zero if 

the data is not aligned to the DWORD boundary.  Line end is from horizontal display end. 

Output Interface 

TW2828 supports three display output interface formats on three different ports. These ports can be turned on 

and off independently. The main output port supports standard VGA socket (HD15). 

Another output is the 24 bit RGB output port and the pins are shared with live video inputs. To use this output, 

Incoming video decoder has to run at 108 MHz mode and user needs to turn on live video pin function control.  

The DualView port will be covered in next section and is not mentioned here anymore. 

10 Bit RGB 
DAC

VGA or 
SPOTDCU

LCD 
Controller

64x64
FIFO

TV 
ENC

BT.1120

Digital 
RGB

M
U

X

B
T

.1
12

0

REC 
Controller

64x64
FIFO
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Block Diagram 

There are ten display planes in the TW2828 display subsystem. There are, from the highest precedence to lowest: 

mouse, text cursor, Single Box, MD box, external OSD, simple OSD, live display, boundary and background. We 

have detailed description of each plane in the subsequent sections. The live display windows and background are 

compared and displayed on a pixel by pixel basis. 
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Display Layers 

Background

Video + Boundary

Simple OSD

Bottom layer

Top Layer

Motion Box

8 Single Box

Mouse 2

Mouse 1
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Mouse Interface 

TW2828 supports two identical 32x32 mouse pointer. One will be used as text cursor and the other will be used 

as mouse pointer. The location of the mouse0 is controlled by MOUSE0_HPOS and MOUSE0_VPOS register. User 

can write mouse data to local SRAM directly. Or user can write up to 16 mouse shape to SDRAM and then 

hardware load mouse shape to local SRAM automatically. Each mouse pixel has 4 bits. 

BIT DESCRIPTION 

3 Blinking Control 

1: Blink 

0: Static 

2 Mixing Control 

1: Based on mouse mix control 

0: mouse color 

1:0 Mouse Type 

00: Transparent 

01: Filled with white color 

10: Foreground color 

11: Background color 

To load mouse data to SRAM. There are total 1024 bytes in local SRAM. One mouse uses 512 bytes. Sample 

code is shown below: 

  for (i=0;i<1024;i=i+4) 

  begin 

    PWRITE(12'h54c, i/4);  //mouse data location 

    PWRITE(12'h54d, mouse_data[i]);  //mouse data 

    PWRITE(12'h54d, mouse_data[i+1]);  //mouse data 

    PWRITE(12'h54d, mouse_data[i+2]);  //mouse data 

    PWRITE(12'h54d, mouse_data[i+3]);  //mouse data 

    PWRITE(12'h54f, 8'h00);  //mouse data write enable 

  End 

Mouse_data is 8 bit which is combined by two pixels. Bit[7:4] is p1, bit[3:0] is p0. Here is the SRAM allocation: 

7 6 5 4 3 2 1 0

P(0, 1) P(0, 0)

P(0, 3) P(0, 2)

P(31, 31) P(31, 30)

Mouse 1

Mouse 2

P(0, 1) P(0, 0)

P(0, 3) P(0, 2)

P(31, 31) P(31, 30)

byte

0

1

511

512

513

1023
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Register Table 

Here are page 4 and page 5. Page 1 for simple OSD is described in a separate section. 

ADDRESS R/W DEFAULT DESCRIPTION 

0x400 R/W 0xF0 rg_man_wr_height[7:0] 

0x401 R/W 0x00 rg_man_wr_height[10:8] 

0x402 R/W 0xD0 rg_man_wr_width[7:0] 

0x403 R/W 0x02 rg_man_wr_width[10:8] 

0x404 R/W 0x00 [7:4]: rg_ups1_vsharp_gain 

[1]: rg_ups1_vlimit_on 

[0]: rg_disable_man_disp 

0x405 R/W 0x00 rg_BGcolor 

0x406 R/W 0x00 rg_ups1_hscale[7:0] 

0x407 R/W 0x10 rg_ups1_hscale[12:8] 

0x408 R/W 0x00 rg_ups1_vscale[7:0] 

0x409 R/W 0x04 rg_ups1_vscale[10:8] 

0x40A R/W 0x00 rg_ups1_Xst[7:0] 

0x40B R/W 0x00 rg_ups1_Xst[10:8] 

0x40C R/W 0x00 rg_ups1_Yst[7:0] 

0x40D R/W 0x00 rg_ups1_Yst[10:8] 

0x40E R/W 0xD0 rg_ups1_Xmax[7:0] 

0x40F R/W 0x02 rg_ups1_Xmax[10:8] 

0x410 R/W 0xE0 rg_ups1_Ymax[7:0] 

0x411 R/W 0x01 rg_ups1_Ymax[10:8] 

0x412 R/W 0x00 rg_ups1_Xoff 

0x413 R/W 0x00 rg_ups1_Yoff 

0x414 R/W 0x00 [7]: rg_panorama 

[6]: rg_ups1_hs_type 

[5:4]: rg_ups1_hs_step 

[3:0]: rg_ups1_hs_inc 

0x415 R/W 0x00 rg_ups1_hs_center[7:0] 

0x416 R/W 0x00 rg_ups1_hs_center[12:8] 

0x417 R/W 0x00 rg_ups1_dbg 

0x418 R/W 0x00 MDBOXH0_CTRL[7:0] 

0x419 R/W 0x00 MDBOXH1_CTRL[7:0] 

0x41A R/W 0x00 MDBOXH2_CTRL[7:0] 

0x41B R/W 0x00 MDBOXH3_CTRL[7:0] 

0x41C R/W 0x00 [7:6]: MDBOXH1_V_LINE 

[5:4]: MDBOXH1_H_LINE 

[3:2]: MDBOXH0_V_LINE 

[1:0]: MDBOXH0_H_LINE 

0x41D R/W 0x00 [7:6]: MDBOXH3_V_LINE 

[5:4]: MDBOXH3_H_LINE 

[3:2]: MDBOXH2_V_LINE 

[1:0]: MDBOXH2_H_LINE 

0x41E R/W 0x00 MDBOXH0_HL[7:0] 

0x41F R/W 0x00 MDBOXH0_HL[10:8] 

0x420 R/W 0x00 MDBOXH1_HL[7:0] 

0x421 R/W 0x00 MDBOXH1_HL[10:8] 

0x422 R/W 0x00 MDBOXH2_HL[7:0] 

0x423 R/W 0x00 MDBOXH2_HL[10:8] 

0x424 R/W 0x00 MDBOXH3_HL[7:0] 

0x425 R/W 0x00 MDBOXH3_HL[10:8] 

0x426 R/W 0x00 MDBOXH0_VT[7:0] 

0x427 R/W 0x00 MDBOXH0_VT[10:8] 
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0x428 R/W 0x00 MDBOXH1_VT[7:0] 

0x429 R/W 0x00 MDBOXH1_VT[10:8] 

0x42A R/W 0x00 MDBOXH2_VT[7:0] 

0x42B R/W 0x00 MDBOXH2_VT[10:8] 

0x42C R/W 0x00 MDBOXH3_VT[7:0] 

0x42D R/W 0x00 MDBOXH3_VT[10:8] 

0x42E R/W 0x00 MDBOXH0_HS[7:0] 

0x42F R/W 0x00 MDBOXH0_HS[10:8] 

0x430 R/W 0x00 MDBOXH1_HS[7:0] 

0x431 R/W 0x00 MDBOXH1_HS[10:8] 

0x432 R/W 0x00 MDBOXH2_HS[7:0] 

0x433 R/W 0x00 MDBOXH2_HS[10:8] 

0x434 R/W 0x00 MDBOXH3_HS[7:0] 

0x435 R/W 0x00 MDBOXH3_HS[10:8] 

0x436 R/W 0x00 MDBOXH0_VS[7:0] 

0x437 R/W 0x00 MDBOXH0_VS[10:8] 

0x438 R/W 0x00 MDBOXH1_VS[7:0] 

0x439 R/W 0x00 MDBOXH1_VS[10:8] 

0x43A R/W 0x00 MDBOXH2_VS[7:0] 

0x43B R/W 0x00 MDBOXH2_VS[10:8] 

0x43C R/W 0x00 MDBOXH3_VS[7:0] 

0x43D R/W 0x00 MDBOXH3_VS[10:8] 

0x43E R/W 0xFF [5:0]: MDBOXH0_HCELL 

0x43F R/W 0xFF [5:0]: MDBOXH1_HCELL 

0x440 R/W 0xFF [5:0]: MDBOXH2_HCELL 

0x441 R/W 0xFF [5:0]: MDBOXH3_HCELL 

0x442 R/W 0xBB [5:0]: MDBOXH0_VCELL 

0x443 R/W 0xBB [5:0]: MDBOXH1_VCELL 

0x444 R/W 0xBB [5:0]: MDBOXH1_VCELL 

0x445 R/W 0xBB [5:0]: MDBOXH2_VCELL 

0x446 R/W 0x00 [5:0]: CURH0_HPOS 

0x447 R/W 0x00 [5:0]: CURH1_HPOS 

0x448 R/W 0x00 [5:0]: CURH2_HPOS 

0x449 R/W 0x00 [5:0]: CURH3_HPOS 

0x44A R/W 0x00 [5:0]: CURH0_VPOS 

0x44B R/W 0x00 [5:0]: CURH1_VPOS 

0x44C R/W 0x00 [5:0]: CURH2_VPOS 

0x44D R/W 0x00 [5:0]: CURH3_VPOS 

0x44E R/W 0x00 SBOX4_CTRL[4:0] 

0x44F R/W 0x00 SBOX5_CTRL[4:0] 

0x450 R/W 0x00 SBOX6_CTRL[4:0] 

0x451 R/W 0x00 SBOX7_CTRL[4:0] 

0x452 R/W 0x00 [7:6]: SBOX5_V_LINE 

[5:4]: SBOX5_H_LINE 

[3:2]: SBOX4_V_LINE 

[1:0]: SBOX4_H_LINE 

0x453 R/W 0x00 [7:6]: SBOX5_V_LINE 

[5:4]: SBOX5_H_LINE 

[3:2]: SBOX4_V_LINE 

[1:0]: SBOX4_H_LINE 

0x454 R/W 0x00 SBOX4_HL[7:0] 

0x455 R/W 0x00 SBOX4_HL[10:8] 

0x456 R/W 0x00 SBOX5_HL[7:0] 

0x457 R/W 0x00 SBOX5_HL[10:8] 

0x458 R/W 0x00 SBOX6_HL[7:0] 

0x459 R/W 0x00 SBOX6_HL[10:8] 
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0x45A R/W 0x00 SBOX7_HL[7:0] 

0x45B R/W 0x00 SBOX7_HL[10:8] 

0x45C R/W 0x00 SBOX4_HR[7:0] 

0x45D R/W 0x00 SBOX4_HR[10:8] 

0x45E R/W 0x00 SBOX5_HR[7:0] 

0x45F R/W 0x00 SBOX5_HR[10:8] 

0x460 R/W 0x00 SBOX6_HR[7:0] 

0x461 R/W 0x00 SBOX6_HR[10:8] 

0x462 R/W 0x00 SBOX7_HR[7:0] 

0x463 R/W 0x00 SBOX7_HR[10:8] 

0x464 R/W 0x00 SBOX4_VT[7:0] 

0x465 R/W 0x00 SBOX4_VT[10:8] 

0x466 R/W 0x00 SBOX5_VT[7:0] 

0x467 R/W 0x00 SBOX5_VT[10:8] 

0x468 R/W 0x00 SBOX6_VT[7:0] 

0x469 R/W 0x00 SBOX6_VT[10:8] 

0x46A R/W 0x00 SBOX7_VT[7:0] 

0x46B R/W 0x00 SBOX7_VT[10:8] 

0x46C R/W 0x00 SBOX4_VB[7:0] 

0x46D R/W 0x00 SBOX4_VB[10:8] 

0x46E R/W 0x00 SBOX5_VB[7:0] 

0x46F R/W 0x00 SBOX5_VB[10:8] 

0x470 R/W 0x00 SBOX6_VB[7:0] 

0x471 R/W 0x00 SBOX6_VB[10:8] 

0x472 R/W 0x00 SBOX7_VB[7:0] 

0x473 R/W 0x00 SBOX7_VB[10:8] 

0x474 R/W 0x00 BBR2: Box border R 

0x475 R/W 0x00 BBG2: Box border G 

0x476 R/W 0x00 BBB2: Box border B 

0x477 R/W 0x00 BPR2: Box plane R 

0x478 R/W 0x00 BPG2: Box plane G 

0x479 R/W 0x00 BPB2: Box plane B 

0x47A R/W 0x00 MOUSE_BASE_ADDR[7:0] 

0x47B R/W 0x00 MOUSE_BASE_ADDR[15:8] 

0x47C R/W 0x00 MOUSE_BASE_ADDR[23:16] 

0x47D R/W 0x00 [4]: MOUSE_BUF 

[3:0]: MOUSE_INDEX 

0x47E R/W 0x00 VPOS_32[7:0] 

0x47F R/W 0x00 HPOS_32[7:0] 

0x480 R/W 0x00 VSIZE_32[7:0] 

0x481 R/W 0x00 HSIZE_32[7:0] 

0x482 RW 0x00 [5:4]:HPOS_32[9:8] 

[3:0]: VPOS_32[11:8] 

0x483 R/W 0x00 [4]:HSIZE_32[8] 

[2:0]: VSIZE_32[10:8] 

0x484 R/W 0x00 [2]: CH32 FREEZE EN 

[1]: CH32_BND_EN 

[0]: CH32_EN 

0x485 R/W 0x80 [7]: OUT_DIS 

[6]: MDBOX_POS_SEL 

[5]: Reserved 

[4]: BND_EN 

[3]: COLBAR_EN 

[2]: SWITCH_EN 

[1]: HSPOL 

[0]: VSPOL 

0x486 R/W 0x2F [7:4]: BND_WIDTH 
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[3:0]: VSDEL 

0x487 R/W 0xFF BND_R: Channel Boundary R 

0x488 R/W 0xFF BND_G: Channel Boundary G 

0x489 R/W 0xFF BND_B: Channel Boundary B 

0x48A R/W 0x00 MOTION_BASE_ADDR[7:0] 

0x48B R/W 0x00 MOTION_BASE_ADDR[15:8] 

0x48C R/W 0x00 MOTION_BASE_ADDR[23:16] 

0x48D R/W 0x00 MOTION_HD_BASE_ADDR[7:0] 

0x48E R/W 0x00 MOTION_HD_BASE_ADDR[15:8] 

0x48F R/W 0x00 MOTION_HD_BASE_ADDR[23:16] 

0x490 R/W 0x00 [0]: MOUSE_UPDATE_EN, MOUSE_UPDATE_BUSY 

0x491 R/W 0x00 POS_HSCALE[7:0] 

0x492 R/W 0x10 POS_HSCALE[15:8] 

0x493 R/W 0x00 POS_VSCALE[7:0] 

0x494 R/W 0x10 POS_VSCALE[15:8] 

0x495 R/W 0x00 [0]: POS_UPS_EN 

0x496 R/W 0x00 [1:0]: OSD_BLINK_TIME 

0x497 R/W 0x00 [7:4]: CUR1_VPOS 

[3:0]: CUR0_VPOS 

0x498 R/W 0x00 [7:4]: CUR3_VPOS 

[3:0]: CUR2_VPOS 

0x499 R/W 0x00 [7:4]: CUR5_VPOS 

[3:0]: CUR4_VPOS 

0x49A R/W 0x00 [7:4]: CUR7_VPOS 

[3:0]: CUR6_VPOS 

0x49B R/W 0x00 [7:4]: CUR9_VPOS 

[3:0]: CUR8_VPOS 

0x49C R/W 0x00 [7:4]: CUR11_VPOS 

[3:0]: CUR10_VPOS 

0x49D R/W 0x00 [7:4]: CUR13_VPOS 

[3:0]: CUR12_VPOS 

0x49E R/W 0x00 [7:4]: CUR15_VPOS 

[3:0]: CUR14_VPOS 

0x49F R/W 0x00 MDBOX_OBR 

0x4A0 R/W 0x00 MDBOX_OBG 

0x4A1 R/W 0x00 MDBOX_OBB 

0x4A2 R/W 0x00 MDBOX_IBR 

0x4A3 R/W 0x00 MDBOX_IBG 

0x4A4 R/W 0x00 MDBOX_IBB 

0x4A5 R/W 0x00 MDBOX_MSKR 

0x4A6 R/W 0x00 MDBOX_MSKG 

0x4A7 R/W 0x00 MDBOX_MSKB 

0x4A8 R/W 0x00 MDBOX_PR 

0x4A9 R/W 0x00 MDBOX_PG 

0x4AA R/W 0x00 MDBOX_PB 

0x4AC R/W 0x00 HSTART[7:0] 

0x4AD R/W 0x00 HSTART[9:8] 

0x4AE R/W 0x00 VSTART[7:0] 

0x4AF R/W 0x00 VSTART[11:8] 

0x4B0 R/W 0xFF VTT_WIN 

0x4B1 R/W 0x00 [2]: VTT_ADJUST 

[1]: VTT_ADJUST_MODE 

[0]: VTT_ADJUST_EN 

0x4B2 RO - NEW_VTT_RGBW[7:0] 

0x4B3 RO - NEW_VTT_RGBW[11:8] 

0x4B4 RO - NEW_VTT[7:0] 

0x4B5 RO - NEW_VTT[10:8] 
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0x4B6 R/W 0xFF [7:4]: BND_EN_1 

[3:0]: BND_EN_0 

0x4B7 R/W 0xFF [7:4]: BND_EN_3 

[3:0]: BND_EN_2 

0x4B8 R/W 0xFF [7:4]: BND_EN_5 

[3:0]: BND_EN_4 

0x4B9 R/W 0xFF [7:4]: BND_EN_7 

[3:0]: BND_EN_6 

0x4BA R/W 0xFF [7:4]: BND_EN_9 

[3:0]: BND_EN_8 

0x4BB R/W 0xFF [7:4]: BND_EN_11 

[3:0]: BND_EN_10 

0x4BC R/W 0xFF [7:4]: BND_EN_13 

[3:0]: BND_EN_12 

0x4BD R/W 0xFF [7:4]: BND_EN_15 

[3:0]: BND_EN_14 

0x4BE R/W 0xFF [7:4]: BND_EN_17 

[3:0]: BND_EN_16 

0x4BF R/W 0xFF [7:4]: BND_EN_19 

[3:0]: BND_EN_18 

0x4C0 R/W 0xFF [7:4]: BND_EN_34 

[3:0]: BND_EN_33 

0x4C1 R/W 0xFF [7:4]: BND_EN_36 

[3:0]: BND_EN_35 

0x4C2 R/W 0xFF BND_CH_EN[35:32] 

0x4C3 R/W 0xFF FRSC_CH_EN[35:32] 

0x4C4 R/W 0x91 Y value for live or PB test pattern generator solid color 

0x4C5 R/W 0x36 CB value for live or PB test pattern generator solid color 

0x4C6 R/W 0x22 CR value for live or PB test pattern generator solid color 

0x4C7 R/W 0x00 [4]: EOSD_SEL 

[3]: EOSD_EN 

[2]: EOSD_MODE 

[1]: EOSD_EN_DIS 

[0]: EOSD_ALPHA_EN 

0x4C8 R/W 0x00 [3:0]: EOSD_ALPHA 

0x4C9 R/W 0x00 EOSD_R 

0x4CA R/W 0x00 EOSD_G 

0x4CB R/W 0x00 EOSD_B 

0x4CC 

~0x4CD 

R/W 0xFF Reserved 

0x4CE R/W 0x00 FRSC_DBG_CTRL 

[7]: rd_buf_id_toggle 

[6]: rd_buf_inc 

[5]: wr_page_fix 

[4]: rd_page_fix 

[3:2]: wr_page_sel 

[1:0]: rd_page_sel 

0x4CF R/W 0x60 [7:5]: WR_BUF_OFST 

[4]: INTERLACE_DBG 

[3]: VTT_INV 

[2]:EVEN_REPEAT 

[1]:DMON_VS_EN 

[0]:interlace 

0x4D0 R/W 0xFF [7:4]: BND_EN_21 

[3:0]: BND_EN_20 

0x4D1 R/W 0xFF [7:4]: BND_EN_23 

[3:0]: BND_EN_22 

0x4D2 R/W 0xFF [7:4]: BND_EN_25 
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[3:0]: BND_EN_24 

0x4D3 R/W 0xFF [7:4]: BND_EN_27 

[3:0]: BND_EN_26 

0x4D4 R/W 0xFF [7:4]: BND_EN_29 

[3:0]: BND_EN_28 

0x4D5 R/W 0xFF [7:4]: BND_EN_31 

[3:0]: BND_EN_30 

0x4D6 R/W 0x00 Reserved 

0x4D7 R/W 0x00 Reserved 

0x4D8 R/W 0x00 Reserved 

0x4D9 R/W 0x00 Reserved 

0x4DA R/W 0x00 [6]: OSD_CH_EN_SEL 

[5]: NOVID_SWITCH_EN 

[4]: BND_CH_EN_SEL 

[3]: PEAK_C_DUP 

[2]: GAIN_EN 

[1]: READ_DLY 

[0]: GAMA_EN 

0x4DB R/W 0x00 FRSC_DBG_CTRL[15:8] 

[5:4]: rd_buf_id_sel_dm 

[3:2]: rd_buf_id_sel 

[1]: fld_inv 

[0]: all_available 

0x4DC R/W 0x30 WE_2D_SEL[7:0] 

0x4DD R/W 0x00 WE_2D_SEL[15:8] 

0x4DE R/W 0x00 WE_2D_SEL[23:16] 

0x4DF R/W 0x00 WE_2D_SEL[31:24] 

0x4E0 R/W 0x00 WE_2D_SEL[36:32] 

0x4E1 R/W 0x8f HDE_W[7:0] 

0x4E2 R/W 0x06 HDE_W [10:8] 

0x4E3 R/W 0x19 VDE_W[7:0] 

0x4E4 R/W 0x04 VDE_W [10:8] 

0x4E5 R/W 0x00 MIX_MODE_SET 

0x4E6 R/W 0x40 R_GAIN 

0x4E7 R/W 0x40 G_GAIN 

0x4E8 R/W 0x40 B_GAIN 

0x4E9 R/W 0 R_OFST 

0x4EA R/W 0 G_OFST 

0x4EB R/W 0 B_OFST 

0x4EC R/W 0 BND_CH_EN[7:0] 

0x4ED R/W 0 BND_CH_EN[15:8] 

0x4EE R/W 0 BND_CH_EN[23:16] 

0x4EF R/W 0 BND_CH_EN[31:24] 

0x4F0 R/W 0xFF FRSC_CH_EN[7:0] 

0x4F1 R/W 0xFF FRSC_CH_EN[15:8] 

0x4F2 R/W 0xFF FRSC_CH_EN[23:16] 

0x4F3 R/W 0xFF FRSC_CH_EN[31:24] 

0x4F4 R/W 0 NOVID_R 

0x4F5 R/W 0 NOVID_G 

0x4F6 R/W 0xFF NOVID_B 

0x4F7 R/W 0x00 rg_2ddi_ctl 

0x4F8 R/W 0x28 rg_2ddi_thd1 

0x4F9 R/W 0x1E rg_2ddi_thd2 

0x4FA R/W 0x28 rg_2ddi_thd3 

0x4FB R/W 0x10 rg_2ddi_thd4 

0x4FC R/W 0x24 rg_2ddi_thd5 

0x4FD R/W 0x6F rg_2ddi_thd6 



TW2828 

FN8291 Rev. 1.00  Page 146 of 425 

March 27, 2013  

 

0x4FE R/W 0x20 [6]: rg_afm_ctl 

[5]: ups_interlace_off 

[4]: weave_interlace_off 

[3]: weave_up_en 

[2]: rg_di_use_bob 

[1]: weave_2d_mix_en 

[0]: rg_force_2ddi 

0x4FF R/W 0x00 HD_CH_SEL[1:0] 

    

0x500 R/W 0x2F HTT[7:0] 

0x501 R/W 0x07 HTT[12:8] 

0x502 R/W 0x37 VTT[7:0] 

0x503 R/W 0x04 VTT[10:8] 

0x504 R/W 0x8F HDE[7:0] 

0x505 R/W 0x06 HDE[10:8] 

0x506 R/W 0x19 VDE[7:0] 

0x507 R/W 0x04 VDE[10:8] 

0x508 R/W 0x30 PHSYNC[8:1] 

0x509 R/W 0x02 PVSYNC[7:0] 

0x50A R/W 0x20 HSPW[7:0] 

0x50B R/W 0x06 VSPW[7:0] 

0x50C R/W 0x00 SBOX0_CTRL[4:0] 

0x50D R/W 0x00 SBOX1_CTRL[4:0] 

0x50E R/W 0x00 SBOX2_CTRL[4:0] 

0x50F R/W 0x00 SBOX3_CTRL[4:0] 

    

0x511 R/W 0x00 [7:6]: SBOX3_V_LINE 

[5:4]: SBOX3_H_LINE 

[3:2]: SBOX2_V_LINE 

[1:0]: SBOX2_H_LINE 

0x512 R/W 0x00 [7:6]: SBOX1_V_LINE 

[5:4]: SBOX1_H_LINE 

[3:2]: SBOX0_V_LINE 

[1:0]: SBOX0_H_LINE 

0x513 R/W 0x00 SBOX0_HL[7:0] 

0x514 R/W 0x00 SBOX0_HL[10:8] 

0x515 R/W 0x00 SBOX1_HL[7:0] 

0x516 R/W 0x00 SBOX1_HL[10:8] 

0x517 R/W 0x00 SBOX2_HL[7:0] 

0x518 R/W 0x00 SBOX2_HL[10:8] 

0x519 R/W 0x00 SBOX3_HL[7:0] 

0x51A R/W 0x00 SBOX3_HL[10:8] 

0x51B R/W 0x00 SBOX0_HR[7:0] 

0x51C R/W 0x00 SBOX0_HR[10:8] 

0x51D R/W 0x00 SBOX1_HR[7:0] 

0x51E R/W 0x00 SBOX1_HR[10:8] 

0x51F R/W 0x00 SBOX2_HR[7:0] 

0x520 R/W 0x00 SBOX2_HR[10:8] 

0x521 R/W 0x00 SBOX3_HR[7:0] 

0x522 R/W 0x00 SBOX3_HR[10:8] 

0x523 R/W 0x00 SBOX0_VT[7:0] 

0x524 R/W 0x00 SBOX0_VT[10:8] 

0x525 R/W 0x00 SBOX1_VT[7:0] 

0x526 R/W 0x00 SBOX1_VT[10:8] 

0x527 R/W 0x00 SBOX2_VT[7:0] 

0x528 R/W 0x00 SBOX2_VT[10:8] 

0x529 R/W 0x00 SBOX3_VT[7:0] 
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0x52A R/W 0x00 SBOX3_VT[10:8] 

0x52B R/W 0x00 SBOX0_VB[7:0] 

0x52C R/W 0x00 SBOX0_VB[10:8] 

0x52D R/W 0x00 SBOX1_VB[7:0] 

0x52E R/W 0x00 SBOX1_VB[10:8] 

0x52F R/W 0x00 SBOX2_VB[7:0] 

0x530 R/W 0x00 SBOX2_VB[10:8] 

0x531 R/W 0x00 SBOX3_VB[7:0] 

0x532 R/W 0x00 SBOX3_VB[10:8] 

0x533 R/W 0x00 BBR: Box border R 

0x534 R/W 0x00 BBG: Box border G 

0x535 R/W 0x00 BBB: Box border B 

0x536 R/W 0x00 BPR: Box plane R 

0x537 R/W 0x00 BPG: Box plane G 

0x538 R/W 0x00 BPB: Box plane B 

0x539 R/W 0x00 BAR: Background R 

0x53A R/W 0x00 BAG: Background G 

0x53B R/W 0x00 BAB: Background B 
0x53C R/W 0x00 MOUSE0_HPOS[7:0] 

0x53D R/W 0x00 MOUSE0_HPOS[10:8] 

0x53E R/W 0x00 MOUSE0_VPOS[7:0] 

0x53F R/W 0x00 MOUSE0_VPOS[10:8] 

0x540 R/W 0x00 MOUSE1_HPOS[7:0] 

0x541 R/W 0x00 MOUSE1_HPOS[10:8] 

0x542 R/W 0x00 MOUSE1_VPOS[7:0] 

0x543 R/W 0x00 MOUSE1_VPOS[10:8] 

0x544 R/W 0x00 [6:4]: MOUSE1_CTRL 

[2:0]: MOUSE0_CTRL 

0x545 R/W 0x00 BR: mouse background R 

0x546 R/W 0x00 BG: mouse background G 

0x547 R/W 0x00 BB: mouse background B 

0x548 R/W 0x00 FR: mouse foreground R 

0x549 R/W 0x00 FG: mouse foreground G 

0x54A R/W 0x00 FB: mouse foreground B 

0x54B R/W 0x00 DMODE[1:0] 

0x54C R/W 0x00 MOUSE_WR_LOC[7:0] 

0x54D R/W 0x00 MOUSE_WR_DATA 

0x54E R/W 0x01 MOUSE_REG_UPDATE 

0x54F WO 0x00 MOUSE_WR_EN 

0x550 R/W 0x00 MDBOX0_CTRL[7:0] 

0x551 R/W 0x00 MDBOX1_CTRL[7:0] 

0x552 R/W 0x00 MDBOX2_CTRL[7:0] 

0x553 R/W 0x00 MDBOX3_CTRL[7:0] 

0x554 R/W 0x00 MDBOX4_CTRL[7:0] 

0x555 R/W 0x00 MDBOX5_CTRL[7:0] 

0x556 R/W 0x00 MDBOX6_CTRL[7:0] 

0x557 R/W 0x00 MDBOX7_CTRL[7:0] 

0x558 R/W 0x00 MDBOX8_CTRL[7:0] 

0x559 R/W 0x00 MDBOX9_CTRL[7:0] 

0x55A R/W 0x00 MDBOX10_CTRL[7:0] 

0x55B R/W 0x00 MDBOX11_CTRL[7:0] 

0x55C R/W 0x00 MDBOX12_CTRL[7:0] 

0x55D R/W 0x00 MDBOX13_CTRL[7:0] 

0x55E R/W 0x00 MDBOX14_CTRL[7:0] 

0x55F R/W 0x00 MDBOX15_CTRL[7:0] 

0x560 R/W 0x00 [7:6]: MDBOX1_V_LINE 
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[5:4]: MDBOX1_H_LINE 

[3:2]: MDBOX0_V_LINE 

[1:0]: MDBOX0_H_LINE 

0x561 R/W 0x00 [7:6]: MDBOX3_V_LINE 

[5:4]: MDBOX3_H_LINE 

[3:2]: MDBOX2_V_LINE 

[1:0]: MDBOX2_H_LINE 

0x562 R/W 0x00 [7:6]: MDBOX5_V_LINE 

[5:4]: MDBOX5_H_LINE 

[3:2]: MDBOX4_V_LINE 

[1:0]: MDBOX4_H_LINE 

0x563 R/W 0x00 [7:6]: MDBOX7_V_LINE 

[5:4]: MDBOX7_H_LINE 

[3:2]: MDBOX6_V_LINE 

[1:0]: MDBOX6_H_LINE 

0x564 R/W 0x00 [7:6]: MDBOX9_V_LINE 

[5:4]: MDBOX9_H_LINE 

[3:2]: MDBOX8_V_LINE 

[1:0]: MDBOX8_H_LINE 

0x565 R/W 0x00 [7:6]: MDBOX11_V_LINE 

[5:4]: MDBOX11_H_LINE 

[3:2]: MDBOX10_V_LINE 

[1:0]: MDBOX10_H_LINE 

0x566 R/W 0x00 [7:6]: MDBOX13_V_LINE 

[5:4]: MDBOX13_H_LINE 

[3:2]: MDBOX12_V_LINE 

[1:0]: MDBOX12_H_LINE 

0x567 R/W 0x00 [7:6]: MDBOX15_V_LINE 

[5:4]: MDBOX15_H_LINE 

[3:2]: MDBOX14_V_LINE 

[1:0]: MDBOX14_H_LINE 

0x568 R/W 0x00 MDBOX0_HL[7:0] 

0x569 R/W 0x00 MDBOX0_HL[10:8] 

0x56A R/W 0x00 MDBOX1_HL[7:0] 

0x56B R/W 0x00 MDBOX1_HL[10:8] 

0x56C R/W 0x00 MDBOX2_HL[7:0] 

0x56D R/W 0x00 MDBOX2_HL[10:8] 

0x56E R/W 0x00 MDBOX3_HL[7:0] 

0x56F R/W 0x00 MDBOX3_HL[10:8] 

0x570 R/W 0x00 MDBOX4_HL[7:0] 

0x571 R/W 0x00 MDBOX4_HL[10:8] 

0x572 R/W 0x00 MDBOX5_HL[7:0] 

0x573 R/W 0x00 MDBOX5_HL[10:8] 

0x574 R/W 0x00 MDBOX6_HL[7:0] 

0x575 R/W 0x00 MDBOX6_HL[10:8] 

0x576 R/W 0x00 MDBOX7_HL[7:0] 

0x577 R/W 0x00 MDBOX7_HL[10:8] 

0x578 R/W 0x00 MDBOX8_HL[7:0] 

0x579 R/W 0x00 MDBOX8_HL[10:8] 

0x57A R/W 0x00 MDBOX9_HL[7:0] 

0x57B R/W 0x00 MDBOX9_HL[10:8] 

0x57C R/W 0x00 MDBOX10_HL[7:0] 

0x57D R/W 0x00 MDBOX10_HL[10:8] 

0x57E R/W 0x00 MDBOX11_HL[7:0] 

0x57F R/W 0x00 MDBOX11_HL[10:8] 

0x580 R/W 0x00 MDBOX12_HL[7:0] 

0x581 R/W 0x00 MDBOX12_HL[10:8] 
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0x582 R/W 0x00 MDBOX13_HL[7:0] 

0x583 R/W 0x00 MDBOX13_HL[10:8] 

0x584 R/W 0x00 MDBOX14_HL[7:0] 

0x585 R/W 0x00 MDBOX14_HL[10:8] 

0x586 R/W 0x00 MDBOX15_HL[7:0] 

0x587 R/W 0x00 MDBOX15_HL[10:8] 

0x588 R/W 0x00 MDBOX0_VT[7:0] 

0x589 R/W 0x00 MDBOX0_VT[10:8] 

0x58A R/W 0x00 MDBOX1_VT[7:0] 

0x58B R/W 0x00 MDBOX1_VT[10:8] 

0x58C R/W 0x00 MDBOX2_VT[7:0] 

0x58D R/W 0x00 MDBOX2_VT[10:8] 

0x58E R/W 0x00 MDBOX3_VT[7:0] 

0x58F R/W 0x00 MDBOX3_VT[10:8] 

0x590 R/W 0x00 MDBOX4_VT[7:0] 

0x591 R/W 0x00 MDBOX4_VT[10:8] 

0x592 R/W 0x00 MDBOX5_VT[7:0] 

0x593 R/W 0x00 MDBOX5_VT[10:8] 

0x594 R/W 0x00 MDBOX6_VT[7:0] 

0x595 R/W 0x00 MDBOX6_VT[10:8] 

0x596 R/W 0x00 MDBOX7_VT[7:0] 

0x597 R/W 0x00 MDBOX7_VT[10:8] 

0x598 R/W 0x00 MDBOX8_VT[7:0] 

0x599 R/W 0x00 MDBOX8_VT[10:8] 

0x59A R/W 0x00 MDBOX9_VT[7:0] 

0x59B R/W 0x00 MDBOX9_VT[10:8] 

0x59C R/W 0x00 MDBOX10_VT[7:0] 

0x59D R/W 0x00 MDBOX10_VT[10:8] 

0x59E R/W 0x00 MDBOX11_VT[7:0] 

0x59F R/W 0x00 MDBOX11_VT[10:8] 

0x5A0 R/W 0x00 MDBOX12_VT[7:0] 

0x5A1 R/W 0x00 MDBOX12_VT[10:8] 

0x5A2 R/W 0x00 MDBOX13_VT[7:0] 

0x5A3 R/W 0x00 MDBOX13_VT[10:8] 

0x5A4 R/W 0x00 MDBOX14_VT[7:0] 

0x5A5 R/W 0x00 MDBOX14_VT[10:8] 

0x5A6 R/W 0x00 MDBOX15_VT[7:0] 

0x5A7 R/W 0x00 MDBOX15_VT[10:8] 

0x5A8 R/W 0x00 MDBOX0_HS[7:0] 

0x5A9 R/W 0x00 MDBOX0_HS[10:8] 

0x5AA R/W 0x00 MDBOX1_HS[7:0] 

0x5AB R/W 0x00 MDBOX1_HS[10:8] 

0x5AC R/W 0x00 MDBOX2_HS[7:0] 

0x5AD R/W 0x00 MDBOX2_HS[10:8] 

0x5AE R/W 0x00 MDBOX3_HS[7:0] 

0x5AF R/W 0x00 MDBOX3_HS[10:8] 

0x5B0 R/W 0x00 MDBOX4_HS[7:0] 

0x5B1 R/W 0x00 MDBOX4_HS[10:8] 

0x5B2 R/W 0x00 MDBOX5_HS[7:0] 

0x5B3 R/W 0x00 MDBOX5_HS[10:8] 

0x5B4 R/W 0x00 MDBOX6_HS[7:0] 

0x5B5 R/W 0x00 MDBOX6_HS[10:8] 

0x5B6 R/W 0x00 MDBOX7_HS[7:0] 

0x5B7 R/W 0x00 MDBOX7_HS[10:8] 

0x5B8 R/W 0x00 MDBOX8_HS[7:0] 

0x5B9 R/W 0x00 MDBOX8_HS[10:8] 
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0x5BA R/W 0x00 MDBOX9_HS[7:0] 

0x5BB R/W 0x00 MDBOX9_HS[10:8] 

0x5BC R/W 0x00 MDBOX10_HS[7:0] 

0x5BD R/W 0x00 MDBOX10_HS[10:8] 

0x5BE R/W 0x00 MDBOX11_HS[7:0] 

0x5BF R/W 0x00 MDBOX11_HS[10:8] 

0x5C0 R/W 0x00 MDBOX12_HS[7:0] 

0x5C1 R/W 0x00 MDBOX12_HS[10:8] 

0x5C2 R/W 0x00 MDBOX13_HS[7:0] 

0x5C3 R/W 0x00 MDBOX13_HS[10:8] 

0x5C4 R/W 0x00 MDBOX14_HS[7:0] 

0x5C5 R/W 0x00 MDBOX14_HS[10:8] 

0x5C6 R/W 0x00 MDBOX15_HS[7:0] 

0x5C7 R/W 0x00 MDBOX15_HS[10:8] 

0x5C8 R/W 0x00 MDBOX0_VS[7:0] 

0x5C9 R/W 0x00 MDBOX0_VS[10:8] 

0x5CA R/W 0x00 MDBOX1_VS[7:0] 

0x5CB R/W 0x00 MDBOX1_VS[10:8] 

0x5CC R/W 0x00 MDBOX2_VS[7:0] 

0x5CD R/W 0x00 MDBOX2_VS[10:8] 

0x5CE R/W 0x00 MDBOX3_VS[7:0] 

0x5CF R/W 0x00 MDBOX3_VS[10:8] 

0x5D0 R/W 0x00 MDBOX4_VS[7:0] 

0x5D1 R/W 0x00 MDBOX4_VS[10:8] 

0x5D2 R/W 0x00 MDBOX5_VS[7:0] 

0x5D3 R/W 0x00 MDBOX5_VS[10:8] 

0x5D4 R/W 0x00 MDBOX6_VS[7:0] 

0x5D5 R/W 0x00 MDBOX6_VS[10:8] 

0x5D6 R/W 0x00 MDBOX7_VS[7:0] 

0x5D7 R/W 0x00 MDBOX7_VS[10:8] 

0x5D8 R/W 0x00 MDBOX8_VS[7:0] 

0x5D9 R/W 0x00 MDBOX8_VS[10:8] 

0x5DA R/W 0x00 MDBOX9_VS[7:0] 

0x5DB R/W 0x00 MDBOX9_VS[10:8] 

0x5DC R/W 0x00 MDBOX10_VS[7:0] 

0x5DD R/W 0x00 MDBOX10_VS[10:8] 

0x5DE R/W 0x00 MDBOX11_VS[7:0] 

0x5DF R/W 0x00 MDBOX11_VS[10:8] 

0x5E0 R/W 0x00 MDBOX12_VS[7:0] 

0x5E1 R/W 0x00 MDBOX12_VS[10:8] 

0x5E2 R/W 0x00 MDBOX13_VS[7:0] 

0x5E3 R/W 0x00 MDBOX13_VS[10:8] 

0x5E4 R/W 0x00 MDBOX14_VS[7:0] 

0x5E5 R/W 0x00 MDBOX14_VS[10:8] 

0x5E6 R/W 0x00 MDBOX15_VS[7:0] 

0x5E7 R/W 0x00 MDBOX15_VS[10:8] 

0x5E8 R/W 0xFF [7:4]: MDBOX1_HCELL 

[3:0]: MDBOX0_HCELL 

0x5E9 R/W 0xFF [7:4]: MDBOX3_HCELL 

[3:0]: MDBOX2_HCELL 

0x5EA R/W 0xFF [7:4]: MDBOX5_HCELL 

[3:0]: MDBOX4_HCELL 

0x5EB R/W 0xFF [7:4]: MDBOX7_HCELL 

[3:0]: MDBOX6_HCELL 

0x5EC R/W 0xFF [7:4]: MDBOX9_HCELL 

[3:0]: MDBOX8_HCELL 
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0x5ED R/W 0xFF [7:4]: MDBOX11_HCELL 

[3:0]: MDBOX10_HCELL 

0x5EE R/W 0xFF [7:4]: MDBOX13_HCELL 

[3:0]: MDBOX12_HCELL 

0x5EF R/W 0xFF [7:4]: MDBOX15_HCELL 

[3:0]: MDBOX14_HCELL 

0x5F0 R/W 0xBB [7:4]: MDBOX1_VCELL 

[3:0]: MDBOX0_VCELL 

0x5F1 R/W 0xBB [7:4]: MDBOX3_VCELL 

[3:0]: MDBOX2_VCELL 

0x5F2 R/W 0xBB [7:4]: MDBOX5_VCELL 

[3:0]: MDBOX4_VCELL 

0x5F3 R/W 0xBB [7:4]: MDBOX7_VCELL 

[3:0]: MDBOX6_VCELL 

0x5F4 R/W 0xBB [7:4]: MDBOX9_VCELL 

[3:0]: MDBOX8_VCELL 

0x5F5 R/W 0xBB [7:4]: MDBOX11_VCELL 

[3:0]: MDBOX10_VCELL 

0x5F6 R/W 0xBB [7:4]: MDBOX13_VCELL 

[3:0]: MDBOX12_VCELL 

0x5F7 R/W 0xBB [7:4]: MDBOX15_VCELL 

[3:0]: MDBOX14_VCELL 

0x5F8 R/W 0x00 [7:4]: CUR1_HPOS 

[3:0]: CUR0_HPOS 

0x5F9 R/W 0x00 [7:4]: CUR3_HPOS 

[3:0]: CUR2_HPOS 

0x5FA R/W 0x00 [7:4]: CUR5_HPOS 

[3:0]: CUR4_HPOS 

0x5FB R/W 0x00 [7:4]: CUR7_HPOS 

[3:0]: CUR6_HPOS 

0x5FC R/W 0x00 [7:4]: CUR9_HPOS 

[3:0]: CUR8_HPOS 

0x5FD R/W 0x00 [7:4]: CUR11_HPOS 

[3:0]: CUR10_HPOS 

0x5FE R/W 0x00 [7:4]: CUR13_HPOS 

[3:0]: CUR12_HPOS 

0x5FF R/W 0x00 [7:4]: CUR15_HPOS 

[3:0]: CUR14_HPOS 
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ADDRESS R/W DEFAULT DESCRIPTION 

0x090 R/W 0 OSD_TITLE_HPOS[10:8] 

0x091 R/W 0 OSD_TITLE_VPOS[7:0] 

0x092 R/W 0 OSD_TITLE_VPOS[10:8] 

0x093 R/W 0 OSD_FONT_R1[7:0] 

0x094 R/W 0 OSD_FONT_G1[7:0] 

0x095 R/W 0 OSD_FONT_B1[7:0] 

0x096 R/W 0 OSD_FONT_R2[7:0] 

0x097 R/W 0 OSD_FONT_G2[7:0] 

0x098 R/W 0 OSD_FONT_B2[7:0] 

0x099 R/W 0 OSD_FONT_R3[7:0] 

0x09A R/W 0 OSD_FONT_G3[7:0] 

0x09B R/W 0 OSD_FONT_B3[7:0] 

0x09C R/W 0 OSD_PIC_R0[7:0] 

0x09D R/W 0 OSD_PIC_G0[7:0] 

0x09E R/W 0 OSD_PIC_B0[7:0] 
0x09F R/W 0 OSD_PIC_R1[7:0] 

0x0A0 R/W 0 OSD_PIC_G1[7:0] 

0x0A1 R/W 0 OSD_PIC_B1[7:0] 
0x0A2 R/W 0 OSD_PIC_R2[7:0] 

0x0A3 R/W 0 OSD_PIC_G2[7:0] 

0x0A4 R/W 0 OSD_PIC_B2[7:0] 
0x0A5 R/W 0 OSD_PIC_R3[7:0] 

0x0A6 R/W 0 OSD_PIC_G3[7:0] 

0x0A7 R/W 0 OSD_PIC_B3[7:0] 
0x0A8 W 0 OSD_FRAM_ADDR[7:0] 

0x0A9 W 0 OSD_FRAM_ADDR[10:8] 

0x0AA W 0 OSD_FRAM_DATA[7:0] 

0x0AB W 0 OSD_FRAM_DATA[15:8] 

0x0AC W 0 OSD_FRAM_DATA[23:16] 

0x0AD W 0 OSD_FRAM_DATA[31:24] 

0x0AE W 0 OSD_FRAM_DATA[39:32] 

0x0AF W 0 OSD_FRAM_DATA[43:40] 

0x0B0 W 0 OSD_DRAM_ADDR[7:0] 

0x0B1 W 0 OSD_DRAM_ADDR[8] 

0x0B2 W 0 OSD_DRAM_DATA[5:0] 
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OSD for Display Path 
Introduction 

TW2828 OSD controller for display path is a complementary to OSG. Since OSG need a lot of SDRAM bandwidth, 

this simple OSD controller does not need SDRAM bandwidth. All font tables are stored in local SRAM. It can 

display channel information for each channel. Channel information includes 8 characters and 1 picture. All 

information can be selected from 64 fonts and 4 pictures saved in SRAM. Font width can be selected from 6, 8, 

12, 16 or 22. Font height can be selected from 8, 10, 16, 20 or 22. Picture size is fixed to 32x32. OSD can also 

display time and data with 32 characters, and title with 32 characters. 

Features 
 Supports 16 live channels and 20 playback channels 

 64 fonts table 

 4 pictures table 

 8 characters Channel information with one picture 

 32 characters title 

 32 characters time/date 

 2 bit color for font and picture 

 

CH00 CH01 CH02 CH03 PB00

CH04 CH05 CH06 CH07 PB01

CH08 CH09 CH10 CH11 PB02

CH12 CH13 CH14 CH15 PB03

Channel number

01/31/2008 09:00:59 AM TECHWELL INC. TW2880Time/Date Title

Channel status 
picture

 

Font and Picture Library 
FONT 

There are totally 64 fonts which can be saved in SRAM. The font size saved in SRAM is fixed to 22x22. But 

displayed font size can be changed. Horizontal can display four sizes: 6, 8, 12, 16 or 22. Size 12 or 16 are 

doubled from size 6 or 8. If 6 or 12 are selected, fonts saved in SRAM must have small size. But additional two 

pixels must be saved in SRAM. Vertical can display four sizes: 8, 10, 16, 20 or 22. Size 16 or 20 are doubled from 

size 8 or 10. If 8 or 16 are selected, fonts saved in SRAM must have small size. But additional two lines must be 

saved in SRAM. The following picture shows SRAM data. For 22x22 font, all SRAM data are valid. For 6x8 font, 

only 6x8 area are valid. Black area is for dummy data. 
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There are 2 bits for each pixel color. 00 means transparent, color 01, 10 and 11 can be set by registers: 

OSD_FONT_R1 (G1, B1), OSD_FONT_R2 (G2, B2) and OSD_FONT_R3 (G3, B3). 

Data saved in SRAM is shown below. There are totally 64x22x22*2=1408x44 bits in SRAM. Data are saved font 

by font. For each font, data is saved line by line. Pixel data in each line is in big endian. 

 

 

PICTURE 

The picture is used for channel status. Each channel has picture display. The picture size in SRAM is fixed to 

32x32. The display picture size is also fixed to 32x32. Same as font, it uses 2 bits for picture color. So there are 

four colors which can be set by registers: OSD_PIC_R0 (G0, B0), OSD_PIC_R1 (G1, B1), OSD_PIC_R2 (G2, B2) and 

OSD_PIC_R3 (G3, B3). There are four pictures saved in SRAM. Data in SRAM are same as fonts. Data are saved 

picture by picture. And in one picture, data are line by line. In one byte data, pixel data is stored in big endian. 

There are totally 32x32x4x2 = 512x16 bits in SRAM. 

Display Information 
CHANNEL NUMBER 

For each channel, there is a 8-font channel number information. Each font is selected from 64-font table. So 

index for each font is 6 bit. Channel number can be enabled by setting register OSD_CHNUM_EN and OSD_EN to 

high. Channel number can be mixed with video data by setting register OSD_CHNUM_MIX to high. Mix percentage 

is 50% video plus 50% channel number. The positions for each channel are same. They can be in four positions: 

left top, right top, left bottom and right bottom. It is set by register OSD_CHNUM_POS. For each position, 

horizontal offset and vertical offset can be set by OSD_CHNUM_HPOS and OSD_CHNUM_VPOS. For each position, 

the meaning for HPOS and VPOS is different because each channel size may be different. 

 

22
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w(8 ~ 22)
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P(0,0) P(0,1)

......
......

SRAM 

Address
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..
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..
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..
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1386

1387

..
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1407

SRAM bit

Font 0

Font 1

Font 63

43

...... P(0,20) P(0,21)

P(1,0) P(1,1) ...... P(1,20) P(1,21)

P(21,0) P(21,1) ...... P(21,20) P(21,21)

......
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......
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OSD_CHPIC_VPOS

OSD_CHPIC_HPOS

OSD_CHPIC_VPOS

OSD_CHPIC_HPOS

OSD_CHPIC_HPOS

OSD_CHPIC_VPOS

OSD_CHPIC_HPOS

OSD_CHPIC_VPOS

Left top Right top

Left bottom Right bottom

 

DATE AND TIME 

Date and time are only display once on whole screen, not channel by channel. There are totally 32 fonts can be 

displayed including space. Like other display information, the position for date and time can be programmed. 

And it can also be disabled and be mixed with video. The font index is saved in display SRAM. It needs 32x6 bits. 

01/31/2008 09:00:59 AM

OSD_TIME_VPOS

OSD_TIME_HPOS

 

TITLE 

Title is same as date and time. It has 32 fonts. It needs 32x6 SRAM size. 

 

TECHWELL INC.

OSD_TITLE_VPOS

OSD_TITLE_HPOS

 

SRAM Allocation 

There are two SRAM blocks in this design. One is for font and picture. The other is for display information. 

FONT AND PICTURE SRAM 

Font and picture are saved in one SRAM block. Font needs 1408x44 bits, and picture needs 512x44 bits. So the 

total SRAM size is 1920x44 bits. 
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7 6 5 4 3 2 1 0

0

1407

Font

SRAM bit

512x44 Picture

1408x44

SRAM address

1408

1920

1920x44

15 14 13 12 11 10 9 8

 

During system initialization, host need to write font and picture data in this SRAM. The write sequence is: 

1. OSD_FRAM_ADDR[7:0] 

2. OSD_FRAM_ADDR[10:0] 

3. OSD_FRAM_DATA[7:0] 

4. OSD_FRAM_DATA[15:8] 

5. OSD_FRAM_DATA[23:16] 

6. OSD_FRAM_DATA[31:24] 

7. OSD_FRAM_DATA[39:32] 

8. OSD_FRAM_DATA[43:40] 

OSD_FRAM_DATA[43:40] must be the last one. 

DISPLAY SRAM 

Display SRAM includes channel number, channel picture, date/time and title information. Channel number needs 

36x8x6=288x6 bits, channel picture needs 36x6 bits, date/time needs 32x6 bits and title needs 32x6 bits. So 

the total SRAM size is 388x6 bits. 

5 4 3 2 1 0

0

31

Time

SRAM bit

32x6

Channel 
number

32x6

SRAM address

355
356

388x6

288x6

36x6

Title

Channel 
picture

32

63
64

387

...

...

...

...

 

During display, host need to write index data in this SRAM. The write sequence is: 

Set OSD_DRAM_ADDR, and then set OSD_DRAM_DATA. 
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Motion Detection Unit 

Introduction 

TW2828 has Motion Detection (MD) circuitry for each incoming video channel (all together the number is 20 (16 

SD + 4 HD)). The source for MD circuitry is the 16 D1 and 4 HD streams coming from the input. TW2828 divides 

the first field of each stream into a 16x12 (SD) cell array to perform motion detection. A unique signature for 

each cell is extracted and saved into DRAM buffer for later use.  The second field of each frame is discarded for 

simplicity and cost purposes.  The motion detection algorithm compares the difference of luminance value 

between current field and reference field to determine whether a motion has occurred. 

TW2828 also supports blind and night detection using the same detection engine. 

Below is the number of motion cells and cell size information for different video input formats: 

INPUT FORMAT NUMBER OF MD CELLS 

(HXV) 

CELL HORIZONTAL SIZE 

(PIXELS) 

CELL VERTICAL SIZE 

(LINES) 

SD / XD(960H) 60 Hz 16x12 44 20 

SD / XD(960H) 50 Hz 16x12 44 24 

720p HD 40x36 32 20 

1080i HD 60x27 32 20 

1080p HD 60x54 32 20 

The MD cell array numbering is shown in Figure 1 below for the SD formats.  
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When no-video, motion, blind and night conditios are detected in any video inputs, TW2828 provides an interrupt 

request to host via the IRQ pin if the request line is enabled. The host processor can read the information of no-

video, motion, blind or night detection by accessing the No Video IRQ Status Register (0x2BC~0x2BE), Motion IRQ 

Status Register (0x2BF~0x2C1), Blind Detection IRQ Status Register (0x2C2~0x2C4) and the Night Detection IRQ 

Status Register (0x2C5~0x2C7). This status information is updated in the vertical blank period of each input.  

TW2828 supports an overlay function to display the motion detection result in the picture with 2D arrayed box. 

Motion detection information can be displayed using the 2-D Box in RGB Path. Record Path can display by 

Channel ID type. We can get this information from host interface (Status Read) or used by Interrupt / General 

Purpose IO pin.  

Sensitivity Control  

The motion detector has 4 sensitivity parameters to control threshold of motion detection such as the level 

sensitivity via the MD_LVSENS register, the spatial sensitivity via the MD_SPSENS and MD_CELSENS  registers, 

and the temporal sensitivity parameter via the MD_TMPSENS register. 

LEVEL SENSITIVITY  

In built-in motion detection algorithm, the motion is detected when luminance level difference between current 

and reference fields is greater than MD_LVSENS value. Motion detector is more sensitive for the smaller 

MD_LVSENS value and less sensitive for the larger. When the MD_LVSENS is too small, the motion detector may 

be weak in filtering noise.  

SPATIAL SENSITIVITY  

The TW2828 uses SD/XD : 16x12 (1920x1080P : 60x54, 1920x1080I : 60x27, 1280x720P : 40x36) detection 

cells in full screen for motion detection. Each detection cell is composed of 44 pixels and 20 lines for NTSC and 

24 lines for PAL(HD : 32 pixels/20 lines). Motion detection from luminance level difference between two fields 

alone is very weak in filtering spatial random noise. To prevent fake motion detection caused by random noise, 

the TW2828 supports a spatial filter via the MD_SPSENS register, which defines the number of detected cells to 

decide motion detection in full size image. A larger MD_SPSENS value increases the immunity to spatial random 

noise. 

Each detection cell is composed of 4 sub-cells. Motion detection of each cell comes from the results of sub-cells 

in it. The MD_CELSENS defines the number of detected sub-cells to decide motion detection in the cell. That is, a 

larger MD_CELSENS value increases the immunity to spatial random noise in detection cell. 

TEMPORAL SENSITIVITY  

Similarly, temporal filter is used to remove the fake motion detection caused by temporal random noise. The 

MD_TMPSENS regulates the number of taps in the temporal filter to control the temporal sensitivity. A larger 

MD_TMPSENS value increases the immunity to temporal random noise.  

VELOCITY CONTROL  

The motion has various velocities. That is, in fast motion, an object appears and disappears rapidly between the 

adjacent fields while in slow motion it is to the contrary. As the built-in motion detection algorithm uses just the 

luminance level difference between two adjacent fields, a slow motion is inferior in detection rate to a fast 

motion. To compensate this weakness, MD_SPEED parameter is used which is controllable up to 64 fields (2 

seconds) for NTSC and 30 fields (2 seconds) for PAL. MD_SPEED parameter adjusts the field interval in which the 

luminance level is compared. Thus, for detection of a fast motion, a small value is needed and for a slow motion 

a large value is required. The parameter MD_SPEED value should be greater than MD_TMPSENS value.  

Additionally, TW2828 has 2 more parameters to control the selection of reference field.  The MD_FIELD[1:0] bit is 

a field selection parameter such as odd, even, any field or frame.  
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Night Detection  

TW2828 uses a user defined, fixed value to determine whether a video input is in a broad day light or at night 

situations.  If the average of luminosity level is lower than this fixed value, this input is defined as night input. 

Likewise, the opposite is defined as day input.  The TW2828 supports night detection for all 16 video inputs and 

will generated interrupts to host CPU if triggered. 

Two parameters are used to detect night input.  One is the level sensitivity via the ND_LVSENS register and the 

other is temporal sensitivity via the ND_TMPSENS register. The ND_LVSENS parameter controls threshold level of 

day and night. The ND_TMPSENS parameter regulates the number of taps in the temporal low pass filter to 

control the temporal sensitivity. The large value of ND_LVSENS and ND_TMPSENS makes night detector less 

sensitive.  

The TW2828 also supports dual detection mode for non-real-time application such as pseudo 8ch application via 

the MD_DUAL_EN register. The host can read night detection information for both VIN_A and VIN_B input via the 

IRQENA_ND (0x2B9~0x2BB) register.  

Register Table 

Address R/W Default Description 
0x800 R/W 0x00 Motion Detection Cell Line 0 Mask Register 1 

0x801 R/W 0x00 Motion Detection Cell Line 0 Mask Register 2 

0x802 R/W 0x00 Motion Detection Cell Line 1 Mask Register 1 

0x803 R/W 0x00 Motion Detection Cell Line 1 Mask Register 2 

0x804 R/W 0x00 Motion Detection Cell Line 2 Mask Register 1 

0x805 R/W 0x00 Motion Detection Cell Line 2 Mask Register 1 

0x806 R/W 0x00 Motion Detection Cell Line 3 Mask Register 2 

0x807 R/W 0x00 Motion Detection Cell Line 3 Mask Register 1 

0x808 R/W 0x00 Motion Detection Cell Line 4 Mask Register 2 

0x809 R/W 0x00 Motion Detection Cell Line 4 Mask Register 1 

0x80A R/W 0x00 Motion Detection Cell Line 5 Mask Register 1 

0x80B R/W 0x00 Motion Detection Cell Line 5 Mask Register 2 

0x80C R/W 0x00 Motion Detection Cell Line 6 Mask Register 1 

0x80D R/W 0x00 Motion Detection Cell Line 6 Mask Register 2 

0x80E R/W 0x00 Motion Detection Cell Line 7 Mask Register 1 

0x80F R/W 0x00 Motion Detection Cell Line 7 Mask Register 2 

0x810 R/W 0x00 Motion Detection Cell Line 8 Mask Register 1 

0x811 R/W 0x00 Motion Detection Cell Line 8 Mask Register 2 

0x812 R/W 0x00 Motion Detection Cell Line 9 Mask Register 1 

0x813 R/W 0x00 Motion Detection Cell Line 9 Mask Register 2 

0x814 R/W 0x00 Motion Detection Cell Line 10 Mask Register 1 

0x815 R/W 0x00 Motion Detection Cell Line 10 Mask Register 2 

0x816 R/W 0x00 Motion Detection Cell Line 11 Mask Register 1 

0x817 R/W 0x00 Motion Detection Cell Line 11 Mask Register 2 

0x818 R/W 0x00 Motion Detection Control Register 1 

0x819 R/W 0x00 Motion Detection Control Register 2 

0x81A R/W 0x00 Motion Detection Control Register 3 

0x81B R/W 0x00 Motion Detection Control Register 4 

0x81E R/W 0x00 Motion Detection Control Register 5 

0x81F R/W 0x00 Motion Detection Control Register 6 

0x820 R/W 0x00 Motion Detection Cell Line 0 Result Register 1 

0x821 R/W 0x00 Motion Detection Cell Line 0 Result Register 2 

0x822 R/W 0x00 Motion Detection Cell Line 1 Result Register 1 

0x823 R/W 0x00 Motion Detection Cell Line 1 Result Register 2 

0x824 R/W 0x00 Motion Detection Cell Line 2 Result Register 1 

0x825 R/W 0x00 Motion Detection Cell Line 2 Result Register 2 

0x826 R/W 0x00 Motion Detection Cell Line 3 Result Register 1 
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Address R/W Default Description 
0x827 R/W 0x00 Motion Detection Cell Line 3 Result Register 2 

0x828 R/W 0x00 Motion Detection Cell Line 4 Result Register 1 

0x829 R/W 0x00 Motion Detection Cell Line 4 Result Register 2 

0x82A R/W 0x00 Motion Detection Cell Line 5 Result Register 1 

0x82B R/W 0x00 Motion Detection Cell Line 5 Result Register 2 

0x82C R/W 0x00 Motion Detection Cell Line 6 Result Register 1 

0x82D R/W 0x00 Motion Detection Cell Line 6 Result Register 2 

0x82E R/W 0x00 Motion Detection Cell Line 7 Result Register 1 

0x82F R/W 0x00 Motion Detection Cell Line 7 Result Register 2 

0x830 R/W 0x00 Motion Detection Cell Line 8 Result Register 1 

0x831 R/W 0x00 Motion Detection Cell Line 8 Result Register 2 

0x832 R/W 0x00 Motion Detection Cell Line 9 Result Register 1 

0x833 R/W 0x00 Motion Detection Cell Line 9 Result Register 2 

0x834 R/W 0x00 Motion Detection Cell Line 10 Result Register 1 

0x835 R/W 0x00 Motion Detection Cell Line 10 Result Register 2 

0x836 R/W 0x00 Motion Detection Cell Line 11 Result Register 1 

0x837 R/W 0x00 Motion Detection Cell Line 11 Result Register 2 

 

Register Table (HD Motion Detector) 

ADDRESS R/W DEFAULT DESCRIPTION 

0x700 R/W 0x00 Motion Detection Mask Register 1 

0x701 R/W 0x00 Motion Detection Mask Register 2 

0x702 R/W 0x00 Motion Detection Mask Register 3 

0x703 R/W 0x00 Motion Detection Mask Register 4 

0x704 R/W 0x00 Motion Detection Mask Register 5 

0x705 R/W 0x00 Motion Detection Mask Register 6 

0x706 R/W 0x00 Motion Detection Mask Register 7 

0x707 R/W 0x00 Motion Detection Mask Register 8 

0x708 R/W 0x00 Motion Detection Mask Line Register 

0x709 

~ 

0x70F 

  Reserved 

0x710 R/W 0x00 Motion Box Horizontal One Plus Register 1 

0x711 R/W 0x00 Motion Box Horizontal One Plus Register 2 

0x712 R/W 0x00 Motion Box Horizontal One Plus Register 3 

0x713 R/W 0x00 Motion Box Horizontal One Plus Register 4 

0x714 R/W 0x00 Motion Box Horizontal One Plus Register 5 

0x715 R/W 0x00 Motion Box Horizontal One Plus Register 6 

0x716 R/W 0x00 Motion Box Horizontal One Plus Register 7 

0x717 R/W 0x00 Motion Box Horizontal One Plus Register 8 

0x718 R/W 0x00 Motion Box Vertical One Plus Register 1 

0x719 R/W 0x00 Motion Box Vertical One Plus Register 2 

0x71A R/W 0x00 Motion Box Vertical One Plus Register 3 

0x71B R/W 0x00 Motion Box Vertical One Plus Register 4 

0x71C R/W 0x00 Motion Box Vertical One Plus Register 5 

0x71D R/W 0x00 Motion Box Vertical One Plus Register 6 

0x71E R/W 0x00 Motion Box Vertical One Plus Register 7 

0x71F 

~ 

0x76F 

  Reserved 

0x770 R/W 0x00 Motion Detection Control Register 1 

0x771 R/W 0x00 Motion Detection Control Register 2 
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0x772 R/W 0x00 Motion Detection Control Register 3 

0x773 R/W 0x00 Motion Detection Control Register 4 

0x774 R/W 0x00 Motion Detection Control Register 5 

0x775 R/W 0x00 Motion Detection Control Register 6 

0x780 R/W 0x00 Motion Detection Cell Line 0/14/28/42 Result Register 1 

0x781 R/W 0x00 Motion Detection Cell Line 0/14/28/42 Result Register 2 

0x782 R/W 0x00 Motion Detection Cell Line 0/14/28/42 Result Register 3 

0x783 R/W 0x00 Motion Detection Cell Line 0/14/28/42 Result Register 4 

0x784 R/W 0x00 Motion Detection Cell Line 0/14/28/42 Result Register 5 

0x785 R/W 0x00 Motion Detection Cell Line 0/14/28/42 Result Register 6 

0x786 R/W 0x00 Motion Detection Cell Line 0/14/28/42 Result Register 7 

0x787 R/W 0x00 Motion Detection Cell Line 0/14/28/42 Result Register 8 

0x788 R/W 0x00 Motion Detection Cell Line 1/15/29/43 Result Register 1 

0x789 R/W 0x00 Motion Detection Cell Line 1/15/29/43 Result Register 2 

0x78A R/W 0x00 Motion Detection Cell Line 1/15/29/43 Result Register 3 

0x78B R/W 0x00 Motion Detection Cell Line 1/15/29/43 Result Register 4 

0x78C R/W 0x00 Motion Detection Cell Line 1/15/29/43 Result Register 5 

0x78D R/W 0x00 Motion Detection Cell Line 1/15/29/43 Result Register 6 

0x78E R/W 0x00 Motion Detection Cell Line 1/15/29/43 Result Register 7 

0x78F R/W 0x00 Motion Detection Cell Line 1/15/29/43 Result Register 8 

0x790 R/W 0x00 Motion Detection Cell Line 2/16/30/44 Result Register 1 

0x791 R/W 0x00 Motion Detection Cell Line 2/16/30/44 Result Register 2 

0x792 R/W 0x00 Motion Detection Cell Line 2/16/30/44 Result Register 3 

0x793 R/W 0x00 Motion Detection Cell Line 2/16/30/44 Result Register 4 

0x794 R/W 0x00 Motion Detection Cell Line 2/16/30/44 Result Register 5 

0x795 R/W 0x00 Motion Detection Cell Line 2/16/30/44 Result Register 6 

0x796 R/W 0x00 Motion Detection Cell Line 2/16/30/44 Result Register 7 

0x797 R/W 0x00 Motion Detection Cell Line 2/16/30/44 Result Register 8 

0x798 R/W 0x00 Motion Detection Cell Line 3/17/31/45 Result Register 1 

0x799 R/W 0x00 Motion Detection Cell Line 3/17/31/45 Result Register 2 

0x79A R/W 0x00 Motion Detection Cell Line 3/17/31/45 Result Register 3 

0x79B R/W 0x00 Motion Detection Cell Line 3/17/31/45 Result Register 4 

0x79C R/W 0x00 Motion Detection Cell Line 3/17/31/45 Result Register 5 

0x79D R/W 0x00 Motion Detection Cell Line 3/17/31/45 Result Register 6 

0x79E R/W 0x00 Motion Detection Cell Line 3/17/31/45 Result Register 7 

0x79F R/W 0x00 Motion Detection Cell Line 3/17/31/45 Result Register 8 

0x7A0 R/W 0x00 Motion Detection Cell Line 4/18/32/46 Result Register 1 

0x7A1 R/W 0x00 Motion Detection Cell Line 4/18/32/46 Result Register 2 

0x7A2 R/W 0x00 Motion Detection Cell Line 4/18/32/46 Result Register 3 

0x7A3 R/W 0x00 Motion Detection Cell Line 4/18/32/46 Result Register 4 

0x7A4 R/W 0x00 Motion Detection Cell Line 4/18/32/46 Result Register 5 

0x7A5 R/W 0x00 Motion Detection Cell Line 4/18/32/46 Result Register 6 

0x7A6 R/W 0x00 Motion Detection Cell Line 4/18/32/46 Result Register 7 

0x7A7 R/W 0x00 Motion Detection Cell Line 4/18/32/46 Result Register 8 

0x7A8 R/W 0x00 Motion Detection Cell Line 5/19/33/47 Result Register 1 

0x7A9 R/W 0x00 Motion Detection Cell Line 5/19/33/47 Result Register 2 

0x7AA R/W 0x00 Motion Detection Cell Line 5/19/33/47 Result Register 3 

0x7AB R/W 0x00 Motion Detection Cell Line 5/19/33/47 Result Register 4 

0x7AC R/W 0x00 Motion Detection Cell Line 5/19/33/47 Result Register 5 

0x7AD R/W 0x00 Motion Detection Cell Line 5/19/33/47 Result Register 6 

0x7AE R/W 0x00 Motion Detection Cell Line 5/19/33/47 Result Register 7 

0x7AF R/W 0x00 Motion Detection Cell Line 5/19/33/47 Result Register 8 

0x7B0 R/W 0x00 Motion Detection Cell Line 6/20/34/48 Result Register 1 

0x7B1 R/W 0x00 Motion Detection Cell Line 6/20/34/48 Result Register 2 

0x7B2 R/W 0x00 Motion Detection Cell Line 6/20/34/48 Result Register 3 

0x7B3 R/W 0x00 Motion Detection Cell Line 6/20/34/48 Result Register 4 
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0x7B4 R/W 0x00 Motion Detection Cell Line 6/20/34/48 Result Register 5 

0x7B5 R/W 0x00 Motion Detection Cell Line 6/20/34/48 Result Register 6 

0x7B6 R/W 0x00 Motion Detection Cell Line 6/20/34/48 Result Register 7 

0x7B7 R/W 0x00 Motion Detection Cell Line 6/20/34/48 Result Register 8 

0x7B8 R/W 0x00 Motion Detection Cell Line 7/21/35/49 Result Register 1 

0x7B9 R/W 0x00 Motion Detection Cell Line 7/21/35/49 Result Register 2 

0x7BA R/W 0x00 Motion Detection Cell Line 7/21/35/49 Result Register 3 

0x7BB R/W 0x00 Motion Detection Cell Line 7/21/35/49 Result Register 4 

0x7BC R/W 0x00 Motion Detection Cell Line 7/21/35/49 Result Register 5 

0x7BD R/W 0x00 Motion Detection Cell Line 7/21/35/49 Result Register 6 

0x7BE R/W 0x00 Motion Detection Cell Line 7/21/35/49 Result Register 7 

0x7BF R/W 0x00 Motion Detection Cell Line 7/21/35/49 Result Register 8 

0x7C0 R/W 0x00 Motion Detection Cell Line 8/22/36/50 Result Register 1 

0x7C1 R/W 0x00 Motion Detection Cell Line 8/22/36/50 Result Register 2 

0x7C2 R/W 0x00 Motion Detection Cell Line 8/22/36/50 Result Register 3 

0x7C3 R/W 0x00 Motion Detection Cell Line 8/22/36/50 Result Register 4 

0x7C4 R/W 0x00 Motion Detection Cell Line 8/22/36/50 Result Register 5 

0x7C5 R/W 0x00 Motion Detection Cell Line 8/22/36/50 Result Register 6 

0x7C6 R/W 0x00 Motion Detection Cell Line 8/22/36/50 Result Register 7 

0x7C7 R/W 0x00 Motion Detection Cell Line 8/22/36/50 Result Register 8 

0x7C8 R/W 0x00 Motion Detection Cell Line 9/23/37/51 Result Register 1 

0x7C9 R/W 0x00 Motion Detection Cell Line 9/23/37/51 Result Register 2 

0x7CA R/W 0x00 Motion Detection Cell Line 9/23/37/51 Result Register 3 

0x7CB R/W 0x00 Motion Detection Cell Line 9/23/37/51 Result Register 4 

0x7CC R/W 0x00 Motion Detection Cell Line 9/23/37/51 Result Register 5 

0x7CD R/W 0x00 Motion Detection Cell Line 9/23/37/51 Result Register 6 

0x7CE R/W 0x00 Motion Detection Cell Line 9/23/37/51 Result Register 7 

0x7CF R/W 0x00 Motion Detection Cell Line 9/23/37/51 Result Register 8 

0x7D0 R/W 0x00 Motion Detection Cell Line 10/24/38/52 Result Register 1 

0x7D1 R/W 0x00 Motion Detection Cell Line 10/24/38/52 Result Register 2 

0x7D2 R/W 0x00 Motion Detection Cell Line 10/24/38/52 Result Register 3 

0x7D3 R/W 0x00 Motion Detection Cell Line 10/24/38/52 Result Register 4 

0x7D4 R/W 0x00 Motion Detection Cell Line 10/24/38/52 Result Register 5 

0x7D5 R/W 0x00 Motion Detection Cell Line 10/24/38/52 Result Register 6 

0x7D6 R/W 0x00 Motion Detection Cell Line 10/24/38/52 Result Register 7 

0x7D7 R/W 0x00 Motion Detection Cell Line 10/24/38/52 Result Register 8 

0x7D8 R/W 0x00 Motion Detection Cell Line 11/25/39/53 Result Register 1 

0x7D9 R/W 0x00 Motion Detection Cell Line 11/25/39/53 Result Register 2 

0x7DA R/W 0x00 Motion Detection Cell Line 11/25/39/53 Result Register 3 

0x7DB R/W 0x00 Motion Detection Cell Line 11/25/39/53 Result Register 4 

0x7DC R/W 0x00 Motion Detection Cell Line 11/25/39/53 Result Register 5 

0x7DD R/W 0x00 Motion Detection Cell Line 11/25/39/53 Result Register 6 

0x7DE R/W 0x00 Motion Detection Cell Line 11/25/39/53 Result Register 7 

0x7DF R/W 0x00 Motion Detection Cell Line 11/25/39/53 Result Register 8 

0x7E0 R/W 0x00 Motion Detection Cell Line 12/26/40 Result Register 1 

0x7E1 R/W 0x00 Motion Detection Cell Line 12/26/40 Result Register 2 

0x7E2 R/W 0x00 Motion Detection Cell Line 12/26/40 Result Register 3 

0x7E3 R/W 0x00 Motion Detection Cell Line 12/26/40 Result Register 4 

0x7E4 R/W 0x00 Motion Detection Cell Line 12/26/40 Result Register 5 

0x7E5 R/W 0x00 Motion Detection Cell Line 12/26/40 Result Register 6 

0x7E6 R/W 0x00 Motion Detection Cell Line 12/26/40 Result Register 7 

0x7E7 R/W 0x00 Motion Detection Cell Line 12/26/40 Result Register 8 

0x7E8 R/W 0x00 Motion Detection Cell Line 13/27/41 Result Register 1 

0x7E9 R/W 0x00 Motion Detection Cell Line 13/27/41 Result Register 2 

0x7EA R/W 0x00 Motion Detection Cell Line 13/27/41 Result Register 3 

0x7EB R/W 0x00 Motion Detection Cell Line 13/27/41 Result Register 4 



TW2828 

FN8291 Rev. 1.00  Page 218 of 425 

March 27, 2013  

 

0x7EC R/W 0x00 Motion Detection Cell Line 13/27/41 Result Register 5 

0x7ED R/W 0x00 Motion Detection Cell Line 13/27/41 Result Register 6 

0x7EE R/W 0x00 Motion Detection Cell Line 13/27/41 Result Register 7 

0x7EF R/W 0x00 Motion Detection Cell Line 13/27/41 Result Register 8 
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CHANNEL ID LINE NUMBER 

F

V

H

31 2 4

Digital  CHID

Analog Detection CHID

Analog Auto Repeat CHID

Analog User CHID

Analog Aut CHID

D 5 6 7 8 9 10 11 12 13 14

VBI_VOS
(top field)

F

VBI_FOS 
(bottom field)

Active data

 

TIMING DIAGRAM OF CHANNEL ID 
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Registers Table 

ADDRESS R/W DEFAULT DESCRIPTION 

0xD48 R/W 0x07 [7]: FLDMODE_PB5 

[6]: INVALID_MD_PB5 

[5:3]: VIN_SEL_PB5 

[2:0]: VIS_PIXEL_WIDTH_PB5 

0xD49 R/W 0xFF [7]: VIS_ID_OEN_PB5 

[6]: VIS_AUTO_EN_PB5 

[5]: VIS_RPT_EN_PB5 

[4]: VIS_DET_EN_PB5 

[3]: VIS_USER_EN_PB5 

[2]: VIS_CODE_EN_PB5 

[1]: VIS_RIC_PB5 

[0]: VIS_ID_EEN_PB5 

0xD4A R/W 0x00 VIS_HOS_PB5[7:0] 

0xD4B R/W 0x3F VIS_HIGH_VAL_PB5[7:0] 

0xD4C R/W 0x05 VIS_LOW_VAL_PB5[7:0] 

0xD4D R/W 0x00 [4:0]: VIS_VOS_PB5 

0xD4E R/W 0x00 [7:0]: VIS_MAN0_PB5_L 

0xD4F R/W 0x00 [7:0]: VIS_MAN0_PB5_H 

0xD50 R/W 0x00 [7:0]: VIS_MAN1_PB5_L 

0xD51 R/W 0x00 [7:0]: VIS_MAN1_PB5_H 

0xD52 R/W 0x00 [7:0]: VIS_MAN2_PB5_L 

0xD53 R/W 0x00 [7:0]: VIS_MAN2_PB5_H 

0xD54 R/W 0x00 [7:0]: VIS_MAN3_PB5_L 

0xD55 R/W 0x00 [7:0]: VIS_MAN3_PB5_H 

0xD56 R/W 0x00 [7:0]: VIS_MAN4_PB5_L 

0xD57 R/W 0x00 [7:0]: VIS_MAN4_PB5_H 

0xD58 R/W 0x00 [7:0]: VIS_MAN5_PB5_L 

0xD59 R/W 0x00 [7:0]: VIS_MAN5_PB5_H 

0xD5A R/W 0x07 [7]: FLDMODE_PB6 

[6]: INVALID_MD_PB6 

[5:3]: VIN_SEL_PB6 

[2:0]: VIS_PIXEL_WIDTH_PB6 

0xD5B R/W 0xFF [7]: VIS_ID_OEN_PB6 

[6]: VIS_AUTO_EN_PB6 

[5]: VIS_RPT_EN_PB6 

[4]: VIS_DET_EN_PB6 

[3]: VIS_USER_EN_PB6 

[2]: VIS_CODE_EN_PB6 

[1]: VIS_RIC_PB6 

[0]: VIS_ID_EEN_PB6 

0xD5C R/W 0x00 VIS_HOS_PB6[7:0] 

0xD5D R/W 0x3F VIS_HIGH_VAL_PB6[7:0] 

0xD5E R/W 0x05 VIS_LOW_VAL_PB6[7:0] 

0xD5F R/W 0x00 [4:0]: VIS_VOS_PB6 

0xD60 R/W 0x00 [7:0]: VIS_MAN0_PB6_L 

0xD61 R/W 0x00 [7:0]: VIS_MAN0_PB6_H 

0xD62 R/W 0x00 [7:0]: VIS_MAN1_PB6_L 

0xD63 R/W 0x00 [7:0]: VIS_MAN1_PB6_H 

0xD64 R/W 0x00 [7:0]: VIS_MAN2_PB6_L 

0xD65 R/W 0x00 [7:0]: VIS_MAN2_PB6_H 

0xD66 R/W 0x00 [7:0]: VIS_MAN3_PB6_L 

0xD67 R/W 0x00 [7:0]: VIS_MAN3_PB6_H 

0xD68 R/W 0x00 [7:0]: VIS_MAN4_PB6_L 
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ADDRESS R/W DEFAULT DESCRIPTION 

0xD69 R/W 0x00 [7:0]: VIS_MAN4_PB6_H 

0xD6A R/W 0x00 [7:0]: VIS_MAN5_PB6_L 

0xD6B R/W 0x00 [7:0]: VIS_MAN5_PB6_H 

0xD6C R/W 0x07 [7]: FLDMODE_PB7 

[6]: INVALID_MD_PB7 

[5:3]: VIN_SEL_PB7 

[2:0]: VIS_PIXEL_WIDTH_PB7 

0xD6D R/W 0xFF [7]: VIS_ID_OEN_PB7 

[6]: VIS_AUTO_EN_PB7 

[5]: VIS_RPT_EN_PB7 

[4]: VIS_DET_EN_PB7 

[3]: VIS_USER_EN_PB7 

[2]: VIS_CODE_EN_PB7 

[1]: VIS_RIC_PB7 

[0]: VIS_ID_EEN_PB7 

0xD6E R/W 0x00 VIS_HOS_PB7[7:0] 

0xD6F R/W 0x3F VIS_HIGH_VAL_PB7[7:0] 

0xD70 R/W 0x05 VIS_LOW_VAL_PB7[7:0] 

0xD71 R/W 0x00 [4:0]: VIS_VOS_PB7 

0xD72 R/W 0x00 [7:0]: VIS_MAN0_PB7_L 

0xD73 R/W 0x00 [7:0]: VIS_MAN0_PB7_H 

0xD74 R/W 0x00 [7:0]: VIS_MAN1_PB7_L 

0xD75 R/W 0x00 [7:0]: VIS_MAN1_PB7_H 

0xD76 R/W 0x00 [7:0]: VIS_MAN2_PB7_L 

0xD77 R/W 0x00 [7:0]: VIS_MAN2_PB7_H 

0xD78 R/W 0x00 [7:0]: VIS_MAN3_PB7_L 

0xD79 R/W 0x00 [7:0]: VIS_MAN3_PB7_H 

0xD7A R/W 0x00 [7:0]: VIS_MAN4_PB7_L 

0xD7B R/W 0x00 [7:0]: VIS_MAN4_PB7_H 

0xD7C R/W 0x00 [7:0]: VIS_MAN5_PB7_L 

0xD7D R/W 0x00 [7:0]: VIS_MAN5_PB7_H 

0xD7E R/W 0x07 [7]: FLDMODE_PB8 

[6]: INVALID_MD_PB8 

[5:3]: VIN_SEL_PB8 

[2:0]: VIS_PIXEL_WIDTH_PB8 

0xD7F R/W 0xFF [7]: VIS_ID_OEN_PB8 

[6]: VIS_AUTO_EN_PB8 

[5]: VIS_RPT_EN_PB8 

[4]: VIS_DET_EN_PB8 

[3]: VIS_USER_EN_PB8 

[2]: VIS_CODE_EN_PB8 

[1]: VIS_RIC_PB8 

[0]: VIS_ID_EEN_PB8 

0xD80 R/W 0x00 VIS_HOS_PB8[7:0] 

0xD81 R/W 0x3F VIS_HIGH_VAL_PB8[7:0] 

0xD82 R/W 0x05 VIS_LOW_VAL_PB8[7:0] 

0xD83 R/W 0x00 [4:0]: VIS_VOS_PB8 

0xD84 R/W 0x00 [7:0]: VIS_MAN0_PB8_L 

0xD85 R/W 0x00 [7:0]: VIS_MAN0_PB8_H 

0xD86 R/W 0x00 [7:0]: VIS_MAN1_PB8_L 

0xD87 R/W 0x00 [7:0]: VIS_MAN1_PB8_H 

0xD88 R/W 0x00 [7:0]: VIS_MAN2_PB8_L 

0xD89 R/W 0x00 [7:0]: VIS_MAN2_PB8_H 

0xD8A R/W 0x00 [7:0]: VIS_MAN3_PB8_L 

0xD8B R/W 0x00 [7:0]: VIS_MAN3_PB8_H 
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ADDRESS R/W DEFAULT DESCRIPTION 

0xD8C R/W 0x00 [7:0]: VIS_MAN4_PB8_L 

0xD8D R/W 0x00 [7:0]: VIS_MAN4_PB8_H 

0xD8E R/W 0x00 [7:0]: VIS_MAN5_PB8_L 

0xD8F R/W 0x00 [7:0]: VIS_MAN5_PB8_H 

0xD94 R/W 0x00 [4:0]: VIS_FOS_PB5 

0xD95 R/W 0x00 [4:0]: VIS_FOS_PB6 

0xD96 R/W 0x00 [4:0]: VIS_FOS_PB7 

0xD97 R/W 0x00 [4:0]: VIS_FOS_PB8 

0xD98 R/W 0x07 [7]: FLDMODE_PB9 

[6]: INVALID_MD_PB9 

[5:3]: VIN_SEL_PB9 

[2:0]: VIS_PIXEL_WIDTH_PB9 

0xD99 R/W 0xFF [7]: VIS_ID_OEN_PB9 

[6]: VIS_AUTO_EN_PB9 

[5]: VIS_RPT_EN_PB9 

[4]: VIS_DET_EN_PB9 

[3]: VIS_USER_EN_PB9 

[2]: VIS_CODE_EN_PB9 

[1]: VIS_RIC_PB9 

[0]: VIS_ID_EEN_PB9 

0xD9A R/W 0x00 VIS_HOS_PB9[7:0] 

0xD9B R/W 0x3F VIS_HIGH_VAL_PB9[7:0] 

0xD9C R/W 0x05 VIS_LOW_VAL_PB9[7:0] 

0xD9D R/W 0x00 [4:0]: VIS_VOS_PB9 

0xD9E R/W 0x00 [7:0]: VIS_MAN0_PB9_L 

0xD9F R/W 0x00 [7:0]: VIS_MAN0_PB9_H 

0xDA0 R/W 0x00 [7:0]: VIS_MAN1_PB9_L 

0xDA1 R/W 0x00 [7:0]: VIS_MAN1_PB9_H 

0xDA2 R/W 0x00 [7:0]: VIS_MAN2_PB9_L 

0xDA3 R/W 0x00 [7:0]: VIS_MAN2_PB9_H 

0xDA4 R/W 0x00 [7:0]: VIS_MAN3_PB9_L 

0xDA5 R/W 0x00 [7:0]: VIS_MAN3_PB9_H 

0xDA6 R/W 0x00 [7:0]: VIS_MAN4_PB9_L 

0xDA7 R/W 0x00 [7:0]: VIS_MAN4_PB9_H 

0xDA8 R/W 0x00 [7:0]: VIS_MAN5_PB9_L 

0xDA9 R/W 0x00 [7:0]: VIS_MAN5_PB9_H 

0xDAA R/W 0x00 [4:0]: VIS_FOS_PB9 

0xDAB R/W 0x00 [7]: ACTIVE_chid_EN_PB8 

[6]: ACTIVE_chid_EN_PB7 

[5]: ACTIVE_chid_EN_PB6 

[4]: ACTIVE_chid_EN_PB5 

[3]: ACTIVE_chid_EN_PB4 

[2]: ACTIVE_chid_EN_PB3 

[1]: ACTIVE_chid_EN_PB2 

[0]: ACTIVE_chid_EN_PB1 

0xDAC R/W 0x00 [0]: ACTIVE_chid_EN_PB9 

0xDAD R/W 0x00 [7]: FIRST_FRAME_EN_P8 

[6]: FIRST_FRAME_EN_P7 

[5]: FIRST_FRAME_EN_P6 

[4]: FIRST_FRAME_EN_P5 

[3]: FIRST_FRAME_EN_P4 

[2]: FIRST_FRAME_EN_P3 

[1]: FIRST_FRAME_EN_P2 

[0]: FIRST_FRAME_EN_P1 

0xDAE R/W 0x00 [0]: FIRST_FRAME_EN_P9 
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ADDRESS R/W DEFAULT DESCRIPTION 

0xDAF R/W 0x01 [0]: ACTIVE_CHID 

0xDB2 R/W 0x00 [7:4]: MOTION_SEL_6 

[3:0]: MOTION_SEL_5 

0xDB3 R/W 0x00 [7:4]: MOTION_SEL_8 

[3:0]: MOTION_SEL_7 

0xDB4 R/W 0x00 [3:0]: MOTION_SEL_9 

0xDB5 R/W 0x00 FLD_SEL[7:0] 

0xDB6 R/W 0x00 FLD_SEL[8] 
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Recording and SPOT Unit 

Introduction 

Recording unit consists of 24 write agents and 5 read agents.  Each write agent is capable of choosing camera 

number, recording resolution, recording format and location of the video information inside the DDR buffer.  8 

write agents support only D1, half-D1 and CIF resolution.  The other 16 write agents have pre-downscaler and 

support two more resolutions, QCIF and 1/3 D1 size. Recording unit shares DDR with display path and has 

bandwidth limitation.  This unit supports up to 2-SPOT display and up to 4 recording ports.  SPOT display supports 

D1, Quad, 9-CH and 16-QCIF display with NTSC and PAL format and supports channel rotation without rolling. 

Functional Description 

The block diagram of recording path is as below: 

 Downscaler1 unit is shared with display unit but is used with different outputs.  For recording path, following 

fixed resolution outputs are available: D1, Half D1 and CIF.  

 Live video stream are stored into proper places in the DDR memory buffer according to register setting.   Simple 

Weave de-interlacing technique is used if frame interleaved format is specified. 

 A buffer of 4 frames / 4 fields is used for storing video streams.  This is needed to prevent video tearing.  

TW2828 has frame detection / repeat circuitry to ensure the proper read / write sequences.  

 Channels with similar setup should group together to facilitate simple read out functions. 

 Downscaler2 unit makes QCIF or 1/3 D1 size image for 16-QCIF or 9-channel display  

 There are four record outputs.  Two ports share I/O pins with display BT.1120 output and the other two ports 

share I/O pins with GPIO for saving the number of I/O pin. 

 

 

FIGURE 4. BLOCK DIAGRAM FOR RECORD OPERATION 
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FIGURE 7. POSITION OFFSET OF SPOT WRITE BUFFERS 

Frame Rate Control Unit 

To prevent video tearing on the record output, 4 frames or 4 fields are used to control frame rate.  Each write 

buffers can select their own read side bank reference from record read ports. 

Record Channels Arrangement Example 

Here are some memory allocation examples for TW2828. 

16 D1 CHANNEL FRAME/FIELD INTERLEAVED REAL TIME OUTPUT 

This mode is designed for newer high-end system as all 16 channels are output in D1 resolution.  To output the 

video data to the CODEC, the read out unit can be configured at running at 108 MHz (four ports, frame/field 

interleaved).  The following two figures (Figure 8 and Figure 9) show the examples of these configurations.  In 

these examples, main display has 1920x1080 resolution and record uses next area of main display.  

TWO SPOT DISPLAY OUTPUT 

For two SPOT outputs, three D1 size buffers are needed.  Two buffers are for current SPOT display and the other is 

for next SPOT display in case of rotation.  Figure 10 is the example that supports one 16-QCIF display and one 

QUAD display and next display is QUAD. 
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FIGURE 8. RECORDING CHANNEL ARRANGEMENT EXAMPLE OF 16 D1 FRAME INTERLEAVED REAL TIME RECORD 

 

 

FIGURE 9. RECORDING CHANNEL ARRANGEMENT EXAMPLE OF 16 D1 FIELD INTERLEAVED REAL TIME RECORD 
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FIGURE 10. SPOT CHANNEL ARRANGEMENT EXAMPLE OF 16-QCIF AND QUAD DISPLAY 

 

 

FIGURE 11. DETAILED POSITION OF DDR MAPPING FOR WRITE BUFFERS 

 

  
























































































































































































































































































































































