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Chapter 1  Introduction

RK61X is a partner chip for Rockchip mobile application processor. It can
minimize the external components i n RockchiagdT BOxdolutien;
reduce the total cost and PCB size.

RK61X includes two RGB display input interface with double data rate. With the
internal MUX function, it can output 2080P HDMI signal to TV and output
RGB/LVDS/MIPIsignalto TFT  panel. Inthiscase, RK61X can support dual panel
(TV and TFT)display.

RK61X includes a audio codec, which with two 12S/PCM interface, two
differential microphone input and audio processing function.

RK61X provides a complete  set of display interface to support very flexible
applications as follows :

2 RGB display input interface with double data rate

1 LVDS display output interface with double channels

1 MIPI display output interface with 4 data lanes

1 HDMI display output interface

1 RGB display input interface shared with LVDS

1 RGB display input interface shared with RGB display input interface
Audio interface: one4  ch I2S/PCM interface , one 1ch 12S/PCM interface
and one SPDIF rx interface

I2C configured interface

This document will pro  vide guideline on how to use RK61X correctly and
efficiently. The chapter 1  will introduce the features, block diagram, signal

descr iptions and system usage of RK61X, the chapter 2to chapter 15 will
describe the full function of each module in detail.

RK61X contains two versions:RK616 and RK618,the difference like follow " For

RK616 ,it contains the chapters2,3,4,5,,8,9,10,12,13. For RK618,it contains the
all chapters.
Table 1-1The difference ofRK616 and RK618

RK616 RK618
PACKAGE 144 L 216 L
HDMI support support
SINGLE LVDS]| support support
DOUBLE LVD{ don't support support
MIPI don't support support
ACODECNorm support support
Charge Pump | don't support support
VIF/SCALER | support support

High Performance and Low - power Processor for Digital Media Application 12
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1.1 Features
1.1.1 Display interface

Two 24BIT RGB input interface with dual data rate
supports MIPI,LVDS and RGB interface to TFT LCD

With scaler function, LVDS/MIPI/RGB and HDMI can output at the same
time

B

B

B

1.1.2 HDMI

Very low power operation, less than 60mW in PHY during 1080P HD display
HDMI 1.4/1.3/1.2/1.1, HDCP 1.2 and DVI 1.0 standard compliant

transmitter

Supports data rate from 25MHz, 1.65bps up to 3.4Gbps over a Single
channel HDMI

Support 3D function defined in HDMI 1.4 spec

TMDS Tx Drivers with programmable output swing , resister values and
pre -emphasis

Supports all DTV resolutions including
480i/576i/480p/576p/720p/1080i/1080p

Digital video interface supports a pixel size of 24bits color depth in RGB
S/PDIF output supports PCM, Dolby Digital, DTS digital audio transmiss ion
(32 -192kHz Fs) using IEC60958 and IEC 61937

Multiphase 4MHz fixed bandwidth PLL with low jitter

DDC Bus I2C master interface at 3.3V

HDCP encryption and decryption engine contains all the necessary logic to
encrypt the incoming audio and video data

Sup port HDMI LipSync if needed as addon feature

Lower power operation with optimal power management feature

Embedded ESD, scan support logic.

The EDID and CEC function are also supported by HDMI Transmitter
Controller

Optional Monitor Detection supported thro ugh Hot Plug

1.1.3 LVDS

35MHz ~150MHz clock support

28:4 data channel compression at data rates up to 945 Mbps per channel
Support VGA,SVGA,XGA and single pixel SXGA

Comply with the Standard TIA/EIA -644 -A LVDS stand

Support 8bit format -1, format -2, format -3 disp lay mode, Support 6bit
display mode.

Display mode can be select by input MUX

Low power mode

1.1.4 MIPID -PHY

Mixed -signal D -PHY mixed -signal hard -macro - LS Transmitter and LS/HS
Receiver solution

Designed to MIPI® v1.0 Specifications

Integrated PHY Protocol Interface (PPI) supports interface to CSI, DSI and

Uni ProE MIPIE protocol s

1.0GHz maximum data transfer rate per lane
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Expandable to support 4 data lanes, providing up to 4Gbps transfer rate

HS, LP and ULPS modes supported

10Mbps per lane in low -power mode

Unidirectional and bi  -directional modes supported

Automatic termination control for HS and LP modes

Low - Power dissipation: HS less than 3mA/Lane

Tx/Rx Buffers with tunable On -Die -Termination and advanced equalization.
Embed ded ESD, boundary scan support logic.

1.1.5 MIPI Controller

Support video and command modes

PPlinterface tothe D -PHY

Configurable from 1 to 4 data lanes output

Supports up to 1Gb/s per data lane

Bi-directional communication and escape mode support
Programmable display resolutions, up to 2048x1080

Multiple peripheral support capability with configurable virtual channels
Video mode pixel formats: RGB565, RGB666 packed and loosely, RGB888
Supports transmission of all generic commands

ECC and checksum capabilities

Supports ultra  -low power mode

Fault recovery schemes

1.1.6 Scaler

Support max line pixel input upto 2560
Support scaling down and scale up function
Max output resolution 2048x1536

B

B

1.1.7 Audio Codec

Two 12S/PCM interface

Pure logic p rocess, no need for Mixed signal process.

Very low power, can be made <6.5mA in 3.3V for playback.

18 to 24 bit high order Sigma - Delta modulation for DAC with >93 dB SNR.
16 to 18 bit high order Sigma - Delta modulation for ADC with >90 dB SNR.
Digital inter polation and decimation filter integrated.

Line -in, microphone and speaker out interface.

On-chip analog post filter and digital filters.

Single T ended or differential microphone input.

Automatic gain control for smooth audio recording.

Sampling rate of 8k/  12k/16k/24k/32k/48k/44.1 k/96 k Hz

Support 16ohm to 32ohm headphone and speaker phone output.

3.3V analog +/ -10% power supply for analog and 1.2/1.1/1.0V for digital
core.

Mono, Stereo supported.

1.1.8 Chip controll

I2C slave interface
External clock input for Chip working, this clock can share with MCLK (12M)
I nterrupt output for HDMI in and other function

Two PLL , one for dual datarate input logic; the other for scaler
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1.2 Block Diagram
The following diagram shows th e basic block diagram for RK61X
MOK -
LROKTXL| . -
mmmz N Im;"?f\"aee . Apb config bus AOL AR
PAD 125 AILO, AIRD
DINT]

DOUTI Audio Codec » MIC BAS
LmT%wK‘ < ’—> » MIC BIAS
LROCRO »| 8ch122

BAKO - Ints/;:)aoe . » LINEOUTP/N
oINOE3.0f . Apb config bus

DOUTO » N[0:3]

SDIF ] > YH03|

- CLKOP,OKON
LCDO_D[0:23] >
LCDO_VSYNC »| 24Bit
|0 b —
LCDO_HSYNC » B.DR D
L0 DE PAD ¥
LD0_aK > (DR _.D
Mode 'YNO~1[0:3]
Select Two channel
& |, LVDS 1+ Yro-1[0:3)
LCDO_D[0:23] > 2chann 284
LCDO_VSING —» D_.E} e' > CLKORCLKON
LCDO_HSYNC > 35‘.5';}) (\{&&‘g "l : LCD out
o0 peg—s N0
LD0_aK o H—» DATAN[0:3]
MIP
o ML s DATARO:Y
OLLER
H—= AKP.OKM
> == HDMI 12C
DA »  Chipcontrol ~ ——= CODECI2C P A PLLO | imeacs 0K
INT
Fig.1-1RK61XBlock Diagram
1.3 Pin Description
In this chapter, the pin description is all power/ground descriptions in Table 1 -1,

include analog power/ground .
1.3.1 RK61X power/ground IO descriptions

Table 1-2 RK616 Power/Ground 1O informations

Group Ball # Min(V) | Typ(V) | Max(V) Descriptions
C3,C5,B7,C6,D5,F6,F7,G7,J11
Internal Core Ground
GND , N/A N/A N/A
and Digital 10 Ground
L10,E8,F9,C10,B12
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VCC G5,J6 N/A 3.3 N/A Digital IO Power
VDD F5,F8,H7,D10 N/A 1.2 N/A Internal Core Power
Al11,A12,B11,
LVDS_VCC N/A 25 N/A LVDS Analog power
E10,F10
PLL1VDD_1V2 J10 N/A 1.2 N/A PLL1 1.2 power
PLL2VDD_1V2 K10 N/A 1.2 N/A PLL2 1.2 power
PLL1VDD_3V3 K10 N/A 3.3 N/A PLL1 3.3 power
PLLVSS K11 N/A N/A N/A PLL analog ground
C4,C7 HDMI 3.3 analog power
AVCC N/A 3.3 N/A
A7,B8,B9 CODEC Analog power
HDMIVDD D6 N/A 1.2 N/A HDMI 1.2 analog power
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CODEC_AVSS C8,D7 N/A N/A N/A CODEC Analog ground
Table 1-3 RK618 Power/Ground IO informations
Max(V
Group Ball # Min(V) | Typ(V) ) Descriptions
C3,C8,C11,C14,F6,F7,F9
F11,G7,G8,G9,G10,H7,H8,H9
Internal Core Ground
GND H10,J2,36,J7,J8,J9,J10,K6,K7 N/A N/A N/A
and Digital 10 Ground
K8,K9,K10,K11,L6,L9,L10,L11
P9,P12,R3
VCC F8,G6,L7 N/A 3.3 N/A Digital 10 Power
VDD H6,F10,L8 N/A 12 N/A Internal Core Power
LVDS_VCC P6,P8,P11 N/A 25 N/A LVDS Analog power
PLL1VDD_1V2 L4 N/A 12 N/A PLL1 1.2 power
PLL2VDD_1V2 L4 N/A 12 N/A PLL2 1.2 power
High Performance and Low - power Processor for Digital Media Application 17
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PLL1VDD_3V3 L1 N/A 3.3 N/A PLL1 3.3 power
PLLVSS K2 N/A N/A N/A PLL analog ground
HDMI 3.3 analog power
AVCC R16,H16,K16,F16,D15,E15 N/A 3.3 N/A
CODEC Analog power
HDMIVDD K15 N/A 12 N/A HDMI 1.2 analog power
CODEC_AVSS A7,B8,B9,E16,D16 N/A N/A N/A CODEC Analog ground
HDMI_AVSS L14,M14,P14,R15 N/A N/A N/A HDMI Analog ground
MIPIPLL_3V3 M4 N/A 3.3 N/A MIPI PLL analog power
MIPIAVDD_1V
L3 N/A 1.2 N/A MIPI analog power
2
MIPI_AVSS L2,M3,P3,T3 N/A N/A N/A MIPI analog ground
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1.3.2 RK61X function IO descriptions
Table 1-4 RK61X 10 descriptions

IO_LCDC1_DATA[8] H8 El I/0 input pull down LCDC | LCD interface 1 data 8
IO_LCDC1_DATA[7] G8 F5 I/0 input pull down LCDC | LCD interface 1 data 7
I0_LCDC1_DATA[6] M9 Fa I/0 input pull down LCDC | LCD interface 1 data 6
IO_LCDC1_DATA[5] L9 F3 I/0 input pull down LCDC | LCD interface 1 data 5
IO0_LCDC1_DATA[4] K9 F2 I/0 input pull down LCDC | LCD interface 1 data 4
IO_LCDC1_DATA[3] J9 F1 I/0 input pull down LCDC | LCD interface 1 data 3
IO_LCDC1_DATA[2] H9 Gl I/0 input pull down LCDC | LCD interface 1 data 2
IO_LCDC1_DATA[1] G9 G2 I/0 input pull down LCDC | LCD interface 1 data 1
IO_LCDC1_DATA|O] M10 H5 I/0 input pull down LCDC | LCD interface 1 data 0
I0_LCDC1_DEN M11 H4 o | input| pulldown| LCDC 'sﬁgﬁildata enable
IO_LCDC1_DCLKP L11 H1 I/O input pull down LCDC | lcdcl clock out

H2 . Icdcl clock
IO_LCDC1_DCLKN I/O input pull down LCDC out(Negative)
I0_LCDC1_HSYNCN VIZIE o | input| puldown| LcDC 'sﬁgﬁglhor'zoma' sync
I0_LCDC1_VSYNCN L12 K1 uo | input| pulldown | LcDC 'sﬁgﬁgl"e”'ca' sync
I0_12S1SDO H12 H3 (@) pull down LCDC | 1251 SDO
I0_I12S1BCLK J12 J5 1/0 pull down LCDC | 1251 SCLK
I0_I2S1SLRCKRX K12 J4 1/0 pull down LCDC | 12S1 LRCK for ADC
IO0_I2S1SLRCKTX H11 J3 1/0 pull down LCDC | 12S1 LRCK for DAC
I0_12S1SDI G10 L5 | pull down LCDC | 1251 SDI

M1 MIPIPH | MIPI data lane0 serial
I0_MIPIPHY_DATANO A Y | data output(Negative)

M2 MIPIPH | MIPI data lane0 serial
IO_MIPIPHY_DATAPO A Y | data output

N1 MIPIPH | MIPI data lanel serial
I0_MIPIPHY_DATAN1 A Y | data output(Negative)

N2 MIPIPH | MIPI data lanel serial
IO_MIPIPHY_DATAP1 A Y | data output

P1 MIPIPH | MIPI clock lane serial
I0_MIPIPHY_CLKN A Y | data output(Negative)

P2 MIPIPH | MIPI clock lane serial
IO_MIPIPHY_CLKP A Y | data output

R2 MIPIPH | MIPI data lane2 serial
IO_MIPIPHY_DATAP2 A Y | data output

R1 MIPIPH | MIPI data lane2 serial
I0_MIPIPHY_DA¥ANZ A Y | data output(Negative)

T2 MIPIPH | MIPI data lane3 serial
IO_MIPIPHY_DATAP3 A Y | data output

T1 MIPIPH | MIPI data lane3 serial
I0_MIPIPHY_DATANS A Y | data output(Negative)

R4 Icdc data enable
IO_LCDC_DEN (0] 0 pull down RGB | signal(LVDS used as

RGB Output)

IO_LCDC DCLK T4 (0] 0 pull down RGB | Icdc clock out
I0_LCDC_HSYNCN NS 0 o| puldown| RGB 'Scigﬁ;}"”zonta' sync
I0_LCDC_VSYNCN M6 o o| puldown| RcB 'Scigﬁgl"emca' sync
IO_LCDC_DATA23 P5 o] 0 pull down RGB | LCD interface data 23
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IO_LCDC_DATA22 N6 (0] pull down RGB | LCD interface data 22
IO_LCDC_DATA21 N8 (0] 0 pull down RGB | LCD interface data 21
IO_LCDC_DATA20 M8 (0] pull down RGB | LCD interface data 20

T5 Transmit serial data out
IO_LVDS_PADN_8 A LVDS (Negative), n=1~8
I0_LVDS_PADP_8 R5 A LVDS ;I]'r:airlsgnlt serial data out,
I0_LVDS_CLKN2 T6 A LVDS | Output clock (Negative)
IO_LVDS_CLKP2 R6 A LVDS | Output clock

T7 Transmit serial data out
IO_LVDS_PADN_7 A LVDS (Negative), n=1~8
I0_LVDS_PADP_7 R7 A LVDS 'r:r:airlsgnlt serial data out,

T8 Transmit serial data out
IO_LVDS_PADN_6 LVDS (Negative), n=1~8
I0_LVDS_PADP._6 R8 LVDS 'r:r:zirlsglt serial data out,

T9 Transmit serial data out
IO_LVDS_PADN_5 LVDS (Negative), n=1~8
I0_LVDS_PADP._5 R9 LVDS :r:alrlsglt serial data out,

T15 LVDS current biasing
I0_LVDS_XRES E9 LVDS generation
I0_LVDS_PADN_4 cu T10 A LVDS Irzal'lsg" it serial data out,

R10 Transmit serial data out
|O_LVDS_PADP_4 C12 A LVDS (Negative), n=1~8
IO_LVDS CLKN1 E11l T11 A LVDS | Output clock (Negative)
IO_LVDS_CLKP1 E12 R11 A LVDS | Output clock

T12 Transmit serial data out
IO_LVDS_PADN_3 D11 A LVDS (Negative), n=1-8
I0_LVDS_PADP_3 D12 R12 A LVDS Ir:i'lsg“t serial data out,

T13 Transmit serial data out
|O_LVDS_PADN_2 F11 A LVDS (Negative), n=1~8
I0_LVDS_PADP_2 F12 R13 A LVDS Irfirlsémt serial data out,

T14 Transmit serial data out
IO_LVDS_PADN_1 Gl1 A LVDS (Negative), n=1~8
I0_LVDS_PADP._1 G12 R14 LVDS Ir:azllrlsglt serial data out,

T16 Connect 1.9Kohm

resistor to ground to
I0_HDMI_EXTR A2 HDMI | g enerate
reference current.

I0_HDMI_TX3N AG P15 HDMI I-li—r':/elzDS negative clock
I0_HDMI_TX3P B6 P16 HDMI I-li—r':/elzDS positive clock

N15 TMDS channel 0
IO_HDMI_TXON A5 HDMI negative data line.

N16 TMDS channel 0
IO_HDMI_TXO0P B5 HDMI positive data line.

M15 TMDS channel 1
IO_HDMI_TX1N A4 HDMI negative data line.

M16 TMDS channel 1
IO_HDMI_TX1P B4 HDMI positive data line.

L15 TMDS channel 2
IO_HDMI_TX2N A3 HDMI negative data line.

L16 TMDS channel 2
IO_HDMI_TX2P B3 HDMI positive data line.
I0_ ACODEC_IN3L Blo |3 ACOR | Left line input
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IO_ACODEC_IN3R A10 M13 A ACEE:) Right line input
IO ACODEC MICIN co Ji1 A ACOD Nggatlve input for left
— — EC | microphone
IO ACODEC MIC1P J12 A ACOD P(_)Sltlve input for left
— — EC | microphone
IO_ACODEC_MICBIAS M11 ACOD | Microphone bias
D9 A
1 EC | ouputl
IO_ACODEC_MICBIAS L12 ACOD | Microphone bias
A
2 EC | ouput2
IO ACODEC MIC2P H13 A ACOD P(_)smve input for right
— — EC | microphone
|0 ACODEC MIC2N H12 A ACOD N(_egatlve input for right
— — EC | microphone
I0_ACODEC_ININ e A ACOR | Negative line input
IO_ACODEC_IN1P Fi3 A ACCé([; Positive line input
J16 ACOD Common mode
IO_ACODEC_VCM D8 A EC reference voltage
decoupling pin
IO_ACODEC_LINE1 Fi4 A Acgg Line output 1
IO_ACODEC_LINE2 it A Acgg Line output 2
IO_ACODEC_SPKL A8 J14 A Acgg Left speaker output
IO_ACODEC_SPKR A9 J15 A Acgg Right speaker output
I0_ ACODEC_HPL e A ACOR | Left headphone output
IO_ACODEC_HPAGND | G15 A ACOD | Floating’ reserved for
FB EC | future
G16 ACOD | Right headphone
IO_ACODEC_HPR A EC | output
IO_HDMI_CEC E7 E13 1/0 pull up LCDC | HDMI CEC control line.
|O_HDMI_HDP E6 Ge 1/0 pullup | LCDC ';DM' HPD Hot plug
etect
N12 DDC channel SDA in.
IO_HDMI_I2CSDA D4 1/0 pull up LCDC For triK state gate use
N11 :
DDC channel SCL in.
IO_HDMI_I2CSCL E5 1/0 pull up LCDC For triK state gate use
I0_I2C_SDA E2 M9 1/0 pull up LCDC | 12C SDA
I0_I2C_SCL D1 N9 I pull up LCDC | 12C SCL
IO_CLKIN D2 C15 | pull down LCDC | RK61 X clock input
I0_12S0SDO B2 El4 (0] pull down LCDC | 12S0 sdo
I0_I2SOBCLK Al B16 I/0 pull down LCDC | 12S0 SCLK
I0_I2SOSLRCKRX Bl B15 1/0 pull down LCDC | 12S0 LRCK for ADC
I0_I2SOSLRCKTX C2 Al6 I/0 pull down LCDC | 12S0 LRCK for DAC
I0_12S0SDI[0] C1 D12 I pull down LCDC | 12S0 sdi[0]
I0_I12S0SDI[1] D3 E11 I pull down LCDC | 12S0 sdi[1]
I0_12S0SDI[2] E4 B14 I pull down LCDC | 12S0 sdi[2]
I0_12S0SDI[3] E3 Al5 I pull down LCDC | 12S0 sdi[3]
IO_SPDIF F4 H11 | pull down LCDC | SPDIF input
IO_TEST F3 Gl | pull down LCDC | test input
I0_NPOR F2 Al4 I pull up LCDC | power on reset
IO_INT El D11 I pull down LCDC | RK61X interrupt output
I0_LCDCO_VSYNCN K5 B13 | pull down | LCDC 'Scigﬁgl"e”'ca' sync
IO_LCDCO HSYNCN L5 C12 I pull down LCDC | IcdcO horizontal sync
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signal
I0_LCDCO_DEN L4 AL3 | pull down | LCDC 'Scigﬁgldata enable
I0_LCDCO_DCLKP M5 Al2 I pull down LCDC | lcdcO clock out
IO_LCDCO_DCLKN e | pull down | LCDC fftigggtk/e)

IO_LCDCO_DATA[23 F1 C9 pull down LCDC | LCD interface 0 data 23

IO_LCDCO_DATA[22 G1 B11 pull down LCDC | LCD interface 0 data 22

IO_LCDCO_DATA[21 G2 E9 pull down LCDC | LCD interface 0 data 21

IO_LCDCO_DATA[20 G3 All pull down LCDC | LCD interface 0 data 20

IO_LCDCO_DATA[19 G4 D9 pull down LCDC | LCD interface 0 data 19

IO_LCDCO_DATA[18 H1 B10 pull down LCDC | LCD interface 0 data 18

I0_LCDCO_DATA[17 H2 Al10 pull down LCDC | LCD interface 0 data 17

pull down LCDC | LCD interface 0 data 16

IO_LCDCO_DATA[15 H4 A9 pull down LCDC | LCD interface 0 data 15

IO_LCDCO_DATA[14 Ji A8 pull down LCDC | LCD interface 0 data 14

IO_LCDCO_DATA[13 J2 E8 pull down LCDC | LCD interface 0 data 13

IO_LCDCO_DATA[12 J3 B8 pull down LCDC | LCD interface 0 data 12

IO_LCDCO_DATA[11 J4 D8 pull down LCDC | LCD interface 0 data 11

]
]
]
]
]
]
]
|O_LCDCO_DATA[16] H3 B9
]
]
]
]
]
]

IO_LCDCO_DATA[10 K1 A7 pull down LCDC | LCD interface 0 data 10

I0_LCDCO_DATA[9] K2 A6 pull down LCDC | LCD interface 0 data 9
IO_LCDCO_DATA[8] K3 B7 pull down LCDC | LCD interface O data 8
IO_LCDCO_DATA[7] K4 A5 pull down LCDC | LCD interface 0 data 7
IO_LCDCO_DATA[6] L1 B6 pull down LCDC | LCD interface 0 data 6
IO_LCDCO_DATA[5] L2 C6 pull down LCDC | LCD interface 0 data 5
IO_LCDCO_DATA[4] M1 Ad pull down LCDC | LCD interface 0 data 4
IO_LCDCO_DATA[3] M2 E6 pull down LCDC | LCD interface 0 data 3
IO_LCDCO_DATA[2] L3 B5 pull down LCDC | LCD interface 0 data 2
IO_LCDCO_DATA[1] M3 D6 pull down LCDC | LCD interface 0 data 1
IO_LCDCO_DATA[O] M4 D5 pull down LCDC | LCD interface 0 data O
IO_LCDC1_DATA[23] J5 A3 1/0 input pull down LCDC | LCD interface 1 data 23
I0O_LCDC1_DATA[22] H5 A2 1/0 input pull down LCDC | LCD interface 1 data 22
IO_LCDC1_DATA[21] M6 B4 1/0 input pull down LCDC | LCD interface 1 data 21
IO_LCDC1_DATA[20] L6 Al I/O input pull down LCDC | LCD interface 1 data 20
IO_LCDC1_DATA[19] K6 C5 I/O input pull down LCDC | LCD interface 1 data 19
IO_LCDC1_DATA[18] H6 B3 1/0 input pull down LCDC | LCD interface 1 data 18
IO_LCDC1_DATA[17] G6 B2 I/O input pull down LCDC | LCD interface 1 data 17
IO_LCDC1_DATA[16] M7 B1 I/O input pull down LCDC | LCD interface 1 data 16
IO_LCDC1_DATA[15] L7 C1 I/O input pull down LCDC | LCD interface 1 data 15
IO_LCDC1_DATA[14] K7 Cc2 I/O input pull down LCDC | LCD interface 1 data 14
IO_LCDC1_DATA[13] J7 D1 1/0 input pull down LCDC | LCD interface 1 data 13
IO_LCDC1_DATA[12] M8 E4 I/O input pull down LCDC | LCD interface 1 data 12
IO_LCDC1_DATA[11] L8 D2 I/O input pull down LCDC | LCD interface 1 data 11
IO_LCDC1_DATA[10] K8 E3 1/0 input pull down LCDC | LCD interface 1 data 10
IO_LCDC1_DATA[9] J8 E2 I/O input pull down LCDC | LCD interface 1 data 9

Notes :

** pad types : | = input, O = output, I/O = input/output (bidirectional) ,
AP = Analog Power , AG = Analog Ground
DP = Digital Power , DG = Digital Ground
A = Analog

v Output Drivestrength is configurable, @ the suggested value in this tablelnit is mA , only Digital IO have
drive value
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¥ ‘Reset state: | = input withauany pull resisor O = output

Ld Aa RAS t20FdA2y® C2NJ SEI YLX Sas 4[ STl aiARSé Y

[0)))
<
QX

2 power supplymeans that all the related IOare in this IO power domain. If mltiple powersare included,
they are connected together in one 10 power ring

? The pull up/pull down is configurable

1.4 Package information

1.4.1 RK616 Dimension

RK616 package is TFBGA (HF) 10x10 0.8P 144L_2L Substrate
(body: 1 Ommx 1 Omm; ball size : 0.4mm ; ball pitch : 0.8 mm)

Fig.1-2 RK616 TFBGAHF) Package Top View

Wﬁm
ny
CAVITY
[#Tobb]c] \
\ /
\ 19 <
| o

Ay :
-t \\ SOLDER BALL _

SEATING PLANE

I K |

A




Rackchip R

B AN T

K61X Technical Reference Manual Rev 1.3.1

@

Fig.1-3 RK616 TFBGAHF) PackageSideView
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Fig.1-4 RK616 TFBGAHF) Package Bottom View
Dimension in mm Dimension In Inch
SYmbol " UINT NOM | MAX | MIN | NOM | MAX
A -——] —— 1.40 —— ——— 0.055
Al 025 0.30 0.35 0.010 0.m2 0.014
A2 0.91 | 096 1.01 0.036 0,038 0.040
c 022 | 0.26 0.30 0.009 0010 0.012
D 9.90 | 10.00 10.10 0.390 | 0.394 0.398
E 9.90 | 10.00 10.10 0.390 | 0.394 0.398
D1 -—— £.80 — e 0.346 o
E1 -—= 8.80 - -—= 0.346 —_—
a -—= 0.80 —== -== 0.031 -==
b 0.35 | 0.40 0.45 0.014 | 0.016 0.018
aaa 0.15 0.006
bbb 0.20 0.008
ddd 0.12 0.005
gee 0.15 0.006
fif 0,08 0.003
MDKHE 12/12 I 12/12

Fig.1-5 RK616 TFBGAHF) PackageDimension
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1.4.2 RK618 Dimension

RK618 package is TFBGA (HF) 11x11 0.65P 216L_2L Substrate

(body: 1 I1mmx1 1mm; ball size:0. 3mm; ball pitch:0. 65mm)
X

o afaaa|C

ﬁj [B]

foea|C
TOP_VIEW 2%

Fig.1-6 RK618 TFBGAHF) Package Top View
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Fig.1-7 RK618 TFBGAHF) PackageSideView
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Fig.1-8 RK618 TFBGAHF) Package Bottom View

Symbol Dimension in mm Dimension in inch
MIN MWOM MAx MIM MOM Méx

A -== -—- 1.30 - == 0.051 |
Al 016 0.21 0.26 0.00& 0.008 0.010
A 0.51 0.96 10 0.036 0,038 0040
c 0.22 0.26 0.20 0.009 0.010 0.012
D 10,90 11.00 1110 0.429 0,433 0.437
E 10,50 11.00 1110 0.429 0,433 0.437
D1 —=== 9.75 ——== —=== 0384 ——-
El ———— 975 ———— ———— 0.284 ————
e —=== 0.65 =——== ==== 0.02a =—==
ka 025 0.30 0.35 0,010 nole 0.014
aoa 0.15 0.006

bk 0.10 0.004

clldl 008 0.003

eee 015 0.006

FFf 0.08 0.003

MDD ME 16 716 16 /16
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Fig.1-9 RK618 TFBGAHF) PackageDimension

-power Processor for Digital Media

Application

26




Rockchis RK61X Technical Reference Manual Rev 1.3.1

1.4.3 RK616 Ball Map

1 2 3 4 5 -] 7 8 9 10 1 12
A 1280_SCLK COREC NG Aty AOR IN3R Lvps_vee | Lvps_vec
B IZSO—I;(RCK_R 1280_SDO VvSss OODEg_AVC OODEg_AVC IN3L LvVDS_VvCC vss
c 1250_SDI_DO uso_y.)}{zcx_‘r vss °°°E§—Avs MICIN vss chifgghw chafggs’o
D 12C_scL 1280_CLK | 1250_SDI_D1 CODEC AVS VM MICBIAS1 VDD EGE- DR LVEN| LR Dy D

it ¢ _SDI_| S N S0_D2P
E INT 12c_soA  |12s0_spI_pa | 1250_sDI_D2 vss [Lvps_extr | Lvos vec |SR-D7AVD Lcs%:cg/llz;m
F Lcoo.n23 | nPor TEST SPDIF VoD vss vss VDD vss LvDS_vee cha_"gﬁ"’ LD DRAND
s Lcoop22 | Lcoo b2t | Lepop2o | Lecoopis | vee vss s1_son [ R e e
H Lcoo_pis gcon_pwﬁ LcDo_D1e » LCDO_D15 vop 1281_LRCKT) 1281_spo
4 .I,ch_ﬁM. Lcoo_ma Lmo_mz LcDo_D11. vee vss 1281_SCLK
K Lcoo.D10 | LcDo DS | LCDO.D8 | LEDO_ D7 (LCDO_VSYNG 1251 LRCLR
L Lcoope | Lcpops | Lcoopz | Lcpo DEN (LCDO_HSYNC
M Lcpo_pe Lcoo_p2 ' LCDO_D1 | Lcoo_pa .L,em_oa.x

1 2 3 4 5 -} 7 8 9 10 1 12

Fig. 1-10 RK616 Ball Mapping Diagram

1.4.4 RK618 Ball Map

Fig. 1-11 RK618 Ball Mapping Diagram
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1.5 Electrical Specification

1.5.1 Electrical Characteristics for General 10

Tablel-5RK61XElectrical DCCharacteristics for Digital General 10

Parameters Symbol Min Typ Max
Pre-driver supply voltage VDD 1.08Vv 1.2v 1.32v
1/0 supply voltage VCC 297V 3.3V 3.63V
Input High Voltage VIH 2.0V N/A VCC+
Input Low Voltage VIL -0.3V N/A 0.8V
Threshold point VT 1.21VvV 1.42v 1.64V
Schmitt trig Low to High threshold point | VT+ 1.36V 1.60V 1.86V
Schmitt trig. High to Low threshold
VT- 0.93Vv 1.09Vv 1.30V
point
Junction Temperature TJ ON 25N 125N
Digital
GPIO Input Leakage Current IL a 1uA
@3.3V Tri-State output leakage current 10Z o 1uA
Pull-up Resistor RPU 33K 41K 62K
Pull-down Resistor RPD 33K 42K 68K
Qutput | ow voltage|VOL 0.4V
Output high voltage @
VOH 2.4V
| OH=2, 4é24 mA
12.4m 15.6m
Low level output current @VOL=0.4V I0L 8.0mA
A A
19.6m 30.8m
High level output current @VOH=2.4V IOH 9.2mA
A A
Tablel-6RK61XElectrical ACCharacteristics for Digital General 10
Type Condition
VCC=3.3V, VDD=1.2V temperature=25N Process =
Typical case
Typical-Typical
Best case VCC=3.63V, VDD=1.32V temperature=0N Process = Fast-Fast
Worst case VCC=2.97V, VDD=1.08V temperature=125N  Process =Slow-Slow
Digital Worst case
GPIO (low VCC=2.97V, VDD=1.08V temperature=-40N  Process =Slow-Slow
@3.3V temperature)
Best case
(Low VCC=3.63V, VDD=1.32V temperature=-40N  Process = Fast-Fast
temperature)
Best case
VCC=3.63V, VDD=1.32V temperature=125N Process = Fast-Fast
(High
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temperature)

1.6 Hardware Guideline
1.6.1 HDMI PCB Layout Guide

This section describes the strategy of PCB layout for customer integration with

HDMI Transmitter on their PCB system. It mainly introduces how to connect the

TMDS channel, DDC channel, CEC channel and HPD signal of Innoslico n HDMI
Transmitter to the HDMI port type A.

Designers should include decoupling and bypass capacitors at each power pinin
the layout. Place these components as closely as possible to the power pins.

The differential lines should be routed as directly as possible from chip to
connector. Each differential pair should be routed together, minimizing the
number of vias through which the signal lines are routed. The distance
separating the two traces of the differential pair should be kept to a minimum.

Layout all the differential pairs (+/ -)with controlled impedance of 100 ohm
differential. It is important that the differential lines be referenced to a solid
plane.

1, TMDS CHANNEL
As the PCB scheme shown below

Connect TX3N to CK - on the HDMI PORT.
Connect TX3P to CK+ on the HDMI PORT.
Connect TXON to TMO - on the HDMI PORT.
Connect TXOP to TMO+ on the HDMI PORT.
Connect TXINto TM1 - onthe HDMI PORT.
Connect TX1P to TM1+ on the HDMI PORT.
Connect TX2N to TM2 - on the HDMI PORT.

Connect TX2P to TM2+ on the HDMI POR T.
u2

TX3P 10 2
Ly 10 cxe GND
CK- .
TXOP 7 GND
e 7 o+ .
T™O- GND
S A T+ enp U
T™I-
onD 7
Txee 1 g+
e 3 - anp 2
port_sda 16 21
port_scl 15 ggf GND
CEC 131 cic GND [22
%141 RsvD
HPD_PORT 19 2
i HPD GND
5V 18 +5V

Fig. 1-12PCB Scheme for TMDS Channel
2, DDC CHANNEL

The DDC channel used the industrial standard 12C bus. As shown the PCB
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Scheme below, the DDC_sdaand DDC_sclonthe HDMITX mustbe changedthe
working voltage from 3.3V to 5V by the component UPA672T. The DDC_sda and
DDC_sclon HDMITX side must be pulled up through a 10K resistor to 3.3V DC
power. The port_sda and port_scl on the HDMI port side must be pulled up
through a 10 K resistor to 5V DC power.

v
port sda R1WK
port scl R1]\/\1}1K
u3
DDC_sda 1 S D1 6 port_sda
VDD33 VDD33
2161 G2
port_scl 3 D2 S2 4 DDC_scl
UPAB72T

Fig. 1-13PCB Scheme for DDChannel
3,CEC CHANNEL
The signal CEC_sda on the HDMI Transmitter must be pull ed up througha 10K
resistor to 3.3V DC power, then directly connectto CEC pad onthe HDMI port .

4,HPD

As shown the PCB scheme below, it gives the reference circuit for customer
connecting HPD signal of the HDMI Transmitter to the HPD_PORT pad on the
HDMI port .

HDMI_PORT  VDD33
GND
R22 5.1K
HPD PORT o Q1
™ oNgo50
R23
27K R25  5.1K
) HPD
| R4 sk
GND

Fig. 1-14PCB Scheme for hpd
5,ESD
I f ESD suppression devices or common mode chokes are used, place them near
the HDMI connector.
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uU10
TX3N 1 10 TX3N
TX3P o | INTF NG ™ TX3P
GND 3 | N2 NC ¢ GND
TXON 4 ;m'j Gmg 7 TXON
TXOP 5 | NG |6 TX0P
RCLAMPO524P
U11
TXIN 1 10 TXIN
TX1P o | INTF T NCT79 T Tx1P
GND 3 | N2 NC ¢ GND
TX2N 4 EHD Gmg 7 TX2N
TX2P 5 | NG [ 6 TX2P
RCLAMPO524P

Fig. 1-15PCB Scheme for ESD

1.6.2 CODEC PCB Layout Guide

This chapter describes the strategy of PCB layout for customer integration with
Codec in their PCB system. It mainly introduces how to connect the C odec
signals.

Fig. 1-16PCB Scheme for CODEC

Look at above diagram  the MIC1N and MIC1P are each connected with a MIC
through a 0.1uf CAP.

The C1 are formed a filter for the MIC, and the C7 have same function.
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The MICBIAS is used for bias the MIC through a resistor. The resistor value
should be changed according the MIC.

The AVDD should be supplied by 3V. The CAP connected with AVDD should be
placed as close as possible

The VCM is connected with GND through a 4.7uF CAP. The CAP should be placed
as close as possible.

The CPVDD should be supplied by 1.8V. The CAP connected w ith AVDD should be
placed as close as possible

CPVDD,CPVEE,CBP,CBN,CPGND are formed a chargpump, then the DC level of

the HPL and HPR would become zero, also the 100uF CAP could be canceld
between the earphone and IC.
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Chapter2 12C
2.1 Overview
The 12C module controls all registers in jettaplus A
2.1.1 Features
External clock input for Chip working, this clock is 12MHz
Support 12C bus to APB bus convert
2.2 Block Diagram
> HDMI
12C § 12C APBBUS
-—p 2cfilter |- > 12Cto APB - i |
- > codec
-t > MIP-CONTRLLOR
MIPi-phy
12Cto Register
12C _ .
= - 7| SCALER/DITHER VI GON

Fig.2-112CBlock Diagram

TROL_REGISTER/PLL

I2C glitch filer module is used to filter glitch on 12C_SDA/I2C_SCL line.
I2C to APB block is used to control all blocks of jettaplus.For scaler/

rectly through 12C
bus.For HDMI/CODEC/MIPI -CONTROLLER/MIPI -PHY,they are APB interface,

dither/vif/pll,they are 12C interface,we configure them di

we configure them through 12C to APB module.

2.3 Function Description

2.3.1 I12C Write/Read operation

1. 12C Writing
SRR T E e Yo A sl » o » piza ]
Fig. 2-212C WritingOperation
2. 12C Reading
BT - [ - I - [ - [ v [ : B oo [RTE
Fig. 2-312C Reading Operation
For jettaplus i2c slave,it expand the 7 -bit addressing mode.
For 12C writing operation, please see Fig.22 -2. 12C master works in tx only
mode. First transmit DEVICE ADDR,then begin to transmit 2byte REGISTER
ADDR, low 8 -bit first transmit. And then transmit 4byte data, low 8 - bit first
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transmit, the most 8  -bit last transmit, then finish transaction. 12C slave receive
each byte must return one ACK to 12C master.

For I2C reading operation, please see Fig.22 - 3. 12C master works in mix mode.
First transmit 2byte REGISTER ADDR, write them into 12C module. Then
restart(Sr), then transmit 1byte DEVICE ADDR, a nd then read data from 12C
slave, first receive low 8  -bit, last receive the most 8 - bit.

3. Register A ddress Assignment

The jettaplus has  only one device address, it is 0x50,all module use this device
address.

The register address is shown as below:

Table 2- 1jettaplus register address assignment

Module Register Address
scaler/dither/vif/pll 0x0000~0x03ff
HDMI 0x0400~0x07ff
CODEC 0x0800~0x0bff
MIPI -PHY 0x0C00~0xOfff
MIPI -CTRL 0x1000~0x13ff

23.2 I12C glitch filter

I2C glitch filter is designed for avoiding the 12C communication error because of
SDA and SCL signal glitches.
The SCL and SDA input signals from 12C bus are filtered(both positive edge
and negative edge) by the glitch filter block, then they are input to the three 12C
TO APB module. The glitch filter timeout values of both positive edge and
negative edge can setting in the through 12C interface.

12C._SDA |2(:_g||tch -
filter
i2c2apb
12C_SCL |Ec_gl|tch >
filter

Fig. 2-412C Glitch Filter

Jutiurivriuuiiiviiu ooy

12C clock
Beforefilter
< Time out; - Time out i
pos-edge neg-edge
After filter

Fig.2-412C Glitch Filter Waveform
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2.4 Register Description
241 Register Summary
Name Offset |Size Reset Description
Value
VIF_VIFO_REG_O 0x0000(W  |0x00000000|vifO ctrl register
VIF_VIFO_REG_1 0x0004(W |0x00000000|vifO setting register
VIF_VIFO_REG_2 0x0008|W |0x00000000j|vifO horizontal timing setting
VIF_VIFO_REG_3 0x000c(W |0x00000000({horizontal timing active
VIF_VIFO_REG 4 0x0010|W |0x00000000|vertical timing
VIF_VIFO_REG_5 0x0014(W |0x00000000|vertical timing active
VIF_VIF1_REG_O 0x0018(W |0x00000000|vif1 ctrl register
VIF_VIF1_REG_1 0x001c|W |0x00000000|vifl setting register
VIF_VIF1_REG_2 0x0020(W  |0x00000000|vif1 horizontal timing setting
VIF_VIF1_REG_3 0x0024(W |0x00000000(horizontal timing active
VIF_VIF1_REG_4 0x0028(W |0x00000000(vertical timing
VIF_VIF1_REG_5 0x002c(W |0x00000000|vertical timing active
Scaler SCL_REG_0 0x0030|W  |0x00000000|scaler ctrl register
Scaler SCL_REG_1 0x0034|W |0x00000000|scaler horizontal/vertical factor register
scaler output scanning start setting
Scaler_SCL_REG_2 0x0038(W [0x00000000| .
-~ - register
Scaler SCL_REG_3 0x003c|W |0x00000000j|scaler output scanning horizontal timing
Scaler_ SCL_REG 4 0x0040|W  |0x00000000|scaler output horizontal active window
Scaler SCL_REG_5 0x0044|W |0x00000000|scaler output scanning vertical timing
Scaler_ SCL_REG_6 0x0048|W  |0x00000000|scaler output vertical active window
Scaler SCL_REG_7 0x004c|W  |0x00000000|scaler output horizontal border window
Scaler SCL_REG_8 0x0050|W  |0x00000000|scaler output vertical border window
FRC REG O 0x0054|W |0x00000000|dither frc control
CRU_CRU_CLKSELO_C(q0x0058(W |[0x00000000(Internal clock select and divide register
CRU_CRU_CLKSEL1_C(q0x005c|W [0x00000000|acodec/scaler clk cfg
CRU_CRU_CLKSEL2_C(0x0060{W |0x00000000|acodec frac div
CRU_CRU_CLKSEL3 C(0x0064|W |0x00000000|vifo/vifl/hdmi/mipi clock cfg
CRU_CRU_PLLO_CONO0|0x0068|W |0x00000000(PLLO control register0
CRU_CRU_PLLO_CON1|0x006c|W |0x00000000(PLLO control registerl
CRU_CRU_PLLO_CONZ2 [0x0070{W |0x00000000(PLLO control registerl
CRU_CRU_PLL1_CONO|[0x0074(W |0x00000000(PLL1 control registerO
CRU_CRU_PLL1_CONZ1{0x0078(W |0x00000000(PLL1 control registerl
CRU_CRU_PLL1_CONZ2[0x007c{W |0x00000000(PLL1 control registerl
CRU_I2C_CONO 0x0080(W |0x00000000|i2c filter cfg register
CRU_LVDS_CONO 0x0084(W |0x00000020(Lvds config register
10 CFG register pulkup/pull -down/output
CRU_IO_CONO 0x0088|W |0x00000000 enable
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) Reset -
Name Offset [Size Description
Value
CRU_IO_CON1 0x008c|(W |0x00000000(10 CFG register schmitt input enable

CRU_pcm2is2_con0 0x0090

0x00000000({pcm2is2con0

CRU_pcm2is2_conl 0x0094

0x00000000({pcm2is2conl

CRU_pcm2is2_con2 0x0098

0x00000000|pcm2is2_con2

CRU_cfg_misc_con 0x009¢c

W
W
W
W

0x00000000(Misc register

Notes: Size:B- Byte (8 bits) access, = HW - Half WORD (16 bits) access, @ W -WORD
(32 bits) access

2.4.2 Detail Register Description

VIF_VIFO_REG_0
Address: Operational Base + offset (0x0000)

vifO ctrl register

Bit Attr

Reset Value

Description

31:16 |WO

0x0000

bit0~15 write enable

When bit 16=1, bit 0 can be written by software
When bit 16=0, bit 0 cannot be written by
software;

When bit17=1, bit 1 can be written by software
When bit 17=0, bit 1 cannot be written by
software;

When bit 31=1, bit 15 can be written by
software.

When bit 31=0, bit 15 cannot be written by
software;

15:4 |RO

0x0

reserved

0x0

vifO_diffclk_en

Video Interface DDR clock mode

16b0: single clock

16b1l: di fferenci al cl ockq

0x0

vif0_ddr_phase

Video Interface DDR phase mode

16bo0: positive edge first
16b1l: ativeedpe first

0x0

vif0_ddr_en

Video Interface SDR/DDR select
0: disable

1: enable
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Bit Attr Reset Value Description
vif0_en
Video Interface enable
0 RW [0x0 .
0: disable
1: enable
VIF_VIFO_REG_1
Address: Operational Base + offset (0x0004)
vif0 setting register
Bit Attr Reset Value Description
31:28 RO 0x0 reserved
vif0_frame_vst
27:16 RW 0x000 N . .
frame vertical start point
15:12 RO 0x0 reserved
vif0_frame_hst
11:0 RW 0x000 frame horizontal start point
VIF_VIFO_REG_2
Address: Operational Base + offset (0x0008)
vifO horizontial timing setting
Bit Attr Reset Value Description
31:24 RO 0x0 reserved
vif0_hs_end
23:16 RW 0x00 ; . .
horizontal timing sync end point
15:12 RO 0x0 reserved
vifO_htotal
11.0 RW 0x000 ; - .
horizontal timing total period

VIF_VIFO_REG_3
Address: Operational Base + offset (0x000c)

Horizontal timing active
Bit Attr Reset Value Description
31:28 RO 0x0 reserved
vif0_hact_end
27:16 RW 0x000 T . .
horizontal timing active end point
15:12 RO 0x0 reserved
vif0_hact_st
11:0 RW 0x000 T . .
horizontal timing active start point

VIF_VIFO_REG_4

Address: Operational Base + offset (0x0010)

vertical timing
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Bit Attr Reset Value Description
31:24 RO 0x0 reserved
vif0_vs_end
23:16 RW 0x00 . .
vertical timing sync end point
15:12 RO 0x0 reserved
vifO_vtotal
11:0 RW 0x000 . .
vertical timing total period
VIF_VIFO_REG_5
Address: Operational Base + offset (0x0014)
vertical timing active
Bit Attr Reset Value Description
31:28 RO 0x0 reserved
vif0_vact_end
27:16 RW 0x000 ) .. . .
vertical timing active end point
15:12 RO 0x0 reserved
vif0_vact_st
11:0 RW 0x000 ) .. . .
vertical timing active start point

VIF_VIF1_REG_O
Address: Operational Base + offset (0x0018)

vifl ctrl register

Bit Attr

Reset Value

Description

31:16 WO

0x0000

write_enable

bit0O~15 write enable

When bit 16=1, bit 0 can be written by software.
When bit 16=0, bit 0 cannot be written by
software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by
software;

When bit 31=1, bit 15 can be written by
software.

When bit 31=0, bit 15 cannot be written by
software;

15:4 RO

0x0

reserved

0x0

vifl_diffclk_en

Video Interface DDR clock mode
16b0: single clock
1 6 b differential clocks

High Performance and Low

- power Processor for Digital Media

Application 38




Rackchip

semar RKO1X Technical Reference Manual Rev 1.3.1
Bit Attr Reset Value Description

vifl_ddr_phase
Video Interface DDR phase mode

2 RW 0x0 . . . .
16b0: positive edge first
1 6 b dhegative edge first
vifl_ddr_en
Video Interface SDR/DDR select

1 RW 0x0 .
0: disable
1: enable
vifl_en
Video Interface enable

0 RW 0x0 .
0: disable
1: enable

VIF_VIF1_REG_1
Address: Operational Base + offset (0x001c)
vifl setting register

Bit Attr Reset Value

Description

31:28 RO 0x0 reserved

vifl_frame_vst
27:16 RW 0x000

frame vertical start point

15:12 RO 0x0 reserved
vifl_frame_hst

11:0 RwW 0x000 frame horizontal start point

VIF_VIF1_REG_2

Address: Operational Base + offset (0x0020)

vifl horizontial timing setting

Bit Attr Reset Value Description

31:24 RO 0x0 reserved

vifl_hs end
23:16 RW 0x00 -~

horizontal timing sync end point

15:12 RO 0x0 reserved

vifl_htotal
11:0 RW 0x000 -

horizontal timing total period

VIF_VIF1_REG_3
Address: Operational Base + offset (0x0024)
horizontal timing active

Bit Attr Reset Value

Description

31: 28 RO 0x0 reserved
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Bit Attr Reset Value Description

vifl_hact_end

27:16 RW 0x000 ._ . . .
horizontal timing active end point
vifl_hact_st

11:0 RW 0x000 ._ o . .
horizontal timing active start point

VIF_VIF1_REG_4
Address: Operational Base + offset (0x0028)
vertical timing

Bit Attr Reset Value Description
31:24 RO 0x0 reserved
vifl_vs_end
23:16 RW 0x00 . .
vertical timing sync end point
15:12 RO 0x0 reserved
vifl_vtotal
11:0 RW 0x000 . .
vertical timing total period

VIF_VIF1_REG_5
Address: Operational Base + offset (0x002c)
vertical timing active

Bit Attr Reset Value Description
31:28 RO 0x0 reserved
vifl_vact end
27:16 RW 0x000 : . . :
vertical timing active end point
15:12 RO 0x0 reserved
vifl_vact_st
11:0 RW 0x000 - . .
vertical timing active start point

Scaler SCL_REG 0
Address: Operational Base + offset (0x00 30)
scaler ctrl register

| Bit

| Atr

| Reset Value

Description
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Bit Attr

Reset Value

Description

31:16 woO

0x0000

write_enable

bit0~15 write enable

When bit 16=1, bit 0 can be written by software.
When bit 16=0, bit 0 cannot be written by
software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by
software;

When bit 31=1, bit 15 can be written by
software.

When bit 31=0, bit 15 cannot be written by
software;

15:9 RO

0x0

reserved

0x0

scl_ver_down_mode
0: Bilinear
1: Propriet ary averaging filter

0x0

scl_hor_down_mode
0: Bilinear
1: Proprietary averaging filter

6:5 RwW

0x0

scl_bic_coe_sel

0: precise(a= -0.75);
1: spline(a=0);

2. catrom(a= -0.5);
3: mitchell(a= -1/3);

4:3 RwW

0x0

scl_ver_mode
0: no scale;
1: scale up;
2: scale down;

21 RW

0x0

scl_hor_mode
0: no scale;
1: scale up;
2: scale down;

0x0

scl_en
0: scaler disable;
1: scaler enable;

Scaler_ SCL_REG_1
Address: Operational Base + offset (0x00 34)
scaler horizontal/vertical factor register

| Bit | Aw

| Reset Value

Description
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Bit Attr Reset Value Description
scl_v_factor
(Dscaling up: (Vin_act  -1)/(Vout_act -1)*2716;
(2)scaling down(bilinear):
if(Hin_act -1)/(Vout_act -1)> 2.0,
31:16 RW 0x0000 .
(Vin_act -1)/(Vout_act -1)*2"14;
else (Vin_act -2)/(Vout_act -1)*2714;
(3)scaling down(average):
(Vout_act)/(Vin_act  -1)*2716;
scl_h_factor
(D)scaling up: (Hin_act  -1)/(Hout_act -1)*2/16;
(2)scaling down(bilinear):
(Hin_act -1)/(Hout_act -1)*2714
if(Hin_act -1)/(Hout _act -1)>2.0,
15:0 RW 0x0000 .
(Hin_act -1)/(Hout_act -1)*2714;
else (Hin_act -2)/(Hout_act -1)*2714
(3)scaling down(average):
(Hout_act)/(Hin_act  -1)*2"16;
Scaler SCL_REG 2
Address: Operational  Base + offset (0x00 38)
scaler output scanning start setting register
Bit Attr Reset Value Description
31:28 RO 0x0 reserved
dsp_frame_vst
27:16 RW 0x000 .
scaler dsp frame v start point
15:12 RO 0x0 reserved
dsp_frame_hst
11.0 RW 0x000 .
scaler dsp frame h start point
Scaler_ SCL_REG_3
Address: Operational Base + offset (0x00 30)
scaler output scanning horizontal timing
Bit Attr Reset Value Description
31:24 RO 0x0 reserved
dsp_hs_end
23:16 RW 0x00
scaler dsp hs end
15:12 RO 0x0 reserved
dsp_htotal
11.0 RW 0x000
scaler dsp htotal
Scaler SCL_REG 4
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Address: Operational Base + offset (0x00 40)
scaler output horizontal active window

Bit Attr Reset Value Description

31:28 RO 0x0 reserved

dsp_hact_ end
scaler dsp horizontal active end point

27:16 RwW 0x000

15:12 RO 0x0 reserved

dsp_hact_ st
scaler dsp horizontal active start point

11:0 RwW 0x000

Scaler SCL_REG 5
Address: Operational  Base + offset (0x00 44)
scaler output scanning vertical timin

Bit Attr Reset Value Description
31:24 RO 0x0 reserved
dsp_vs_end
23:16 RW 0x00
scaler dsp vs end
15:12 RO 0x0 reserved
dsp_vtotal

11:0 RwW 0x000

scaler dsp vtotal

Scaler SCL_REG 6
Address: Operational Base + offset (0x00 48)
scaler output vertical active window

Bit Attr Reset Value Description

31:28 RO 0x0 reserved

dsp_vact_ end
scaler dsp vertical active end point

27:16 RwW 0x000

15:12 RO 0x0 reserved

dsp_vact_ st
scaler dsp vertical active start point

11:0 RwW 0x000

Scaler_ SCL_REG_7
Address: Operational Base + offset (0x00 4c)
scaler output horizontal border window

Bit Attr Reset Value Description

31:28 RO 0x0 reserved

dsp_hbor_ end
scaler dsp horizontal border end point

27:16 RwW 0x000

15:12 RO 0x0 reserved

dsp_hbor_ st
scaler dsp horizontal border st art point

11:0 RW 0x000
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Scaler SCL_REG_8

Address: Operational Base + offset (0x00 50)
scaler output vertical border window
Bit Attr Reset Value Description
31:28 RO 0x0 reserved
2716 |RW  |0x000 dsp_vbor_ end _
scaler dsp vertical border end point
15:12 RO 0x0 reserved
dsp_vbor_ st
11:0 RW 0x000 . .
scaler dsp vertical border st  art point
FRC_REG_O
Address: Operational Base + offset (0x00 54)
dither frc control
Bit Attr Reset Value Description
write_enable
bit0~15 write enable
When bit 16=1, bit 0 can be written by software.
When bit 16=0, bit 0 cannot be written by
software;
When bit 17=1, bit 1 can be written by software.
31:16 WO 0x0000 When bit 17=0, bit 1 cannot be written by
software;
When bit 31=1, bit 15 can be written by
software.
When bit 31=0, bit 15 cannot be written by
software;
15:7 RO 0x0 reserved
frc_den_inv
6 RW 0x0 ,
FRC output den invert enable
frc_sync_inv
5 RW 0x0 _
FRC output vsync/hsync invert enable
frc_dclk_inv
4 RW 0x0 . ,
FRC output dclk invert enable
frc_out_zero
3 RW 0x0 - -
hsync/vsync/den output zeros
frc_out_mode
2 RW 0x0 0: RGB24bit
1: RGB18bit
frc_dither_mode
Field0O0O00 Abstract
1 RW 0x0
0: FRC
1: Hi -FRC
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Bit Attr Reset Value Description

frc_dither_en
0 RW 0x0 FRC dither enable
RGB888 to RGB666

CRU_CRU_CLKSELO_CON
Address: Operational Base + offset (0x00 58)

Bit Attr Reset Value Description

write_enable

bit0O~15 write enable

cru_clksel0_con_mask

cru_clkselO control write mask

When every bit HIGH, enable the writing

corresponding bit

When every bit LOW, don't care the writing

corresponding bit

ex: the writing corresponding bit of bit31 is bit15
the writing corresponding bit of bit16 is bit0

31:116 |WO 0x0000

15:10 |RO 0x0 reserved
cfg_plllin_sel
plll clk in select
plilin_sel
9:8 RwW 0x10 PLL1 clock pll source selection

2'b00:select the div clock from IcdcO_dclkp
2'b01:select the div clock from Icdcl_dclkp
2'b10:select the clkin 12 clock

cfg_pllOin_sel

pll0 clk in select

pllOin_sel

7:6 RwW 0x10 PLLO clock pll source selection
2'b00:select the div clock from IcdcO_dclkp
2'b01:select the div clock from Icdcl_dclkp
2'b10:select the clkin 12 clock

cfg_lcdcl_div

Control mux_Ilcdcl divider frequency

5:3 RwW 0x0 Icdcl_div_con

Control LCDCL1 input clock divider frequency
mux_lcdcl=lcdcl_dclkp/(cfg_lcdcl div+1)
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Bit Attr Reset Value Description
cfg_lcdcO_div
Control mux_lcdcO divider frequency
lcdcO_div_con
2:0 RW 0x0

Control LCDCO input clock divider frequency
mux_lcdcO=lcdcO_dclkp/(cfg_lcdcO_div+1)

CRU_CRU_CLKSEL1_CON
Address: Operational Base + offset (0x00 5¢)
acodec/scaler clk cfg

Bit Attr Reset Value Description

write_enable
bit0~15 write enable
cru_clksell _con_mask
cru_clksell control write mask
When every bit HIGH, enable the writing

31:16 |WO 0x0000 : .
corresponding bit
When every bit LOW, don't care the writing
corresponding bit
ex: the writing corresponding bit of bit31 is bitl5

the writing corresponding bit of bit16 is bit0

15:13 RO 0x0 reserved
cfg_lcdcclk_gaten
Icdcclk_gating

12 RwW 0x0 Icdc clock gating sel which source from dither
clock
when high,gating the Icdc(io intf) clock
cfg_lcdclclk_gaten
Icdclclk_gating

11 RW 0x0 Icdcl clock gating sel which source from dither
clock
when high,gating the Icdc1(io intf) clock
cfg_mipiclk_gaten
mipiclk_gating

10 RwW 0x0 mipi clock gating sel which source from dither
clock
when high,gating the mipi clock
cfg_lvdsclk_gaten
Ivdsclk_gating

9 RwW 0x0 Ivds clock gating sel which source from dither
clock
when high,gatingt he Ivds clock
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Bit Attr Reset Value Description

cfg_hdmiclk_gaten
hdmiclk_gating

hdmi clock gating sel

when high,gating the hdmi clock

8 RwW 0x0

cfg_scaler_div

Control scaler clk divider frequency

7:5 RwW 0x0 scaler_clk_div_con

Control scaler clock divider frequency
scaler_clk=scaler_muxin/(cfg_scaler_div+1)

cfg_scaler_gaten

scaler clock gating

4 RW 0x0 scaler_gating

scaler clock gating sel

when high,gating the scaler clock

cfg_scaler_sel

scaler clk in select

scaler clock source sel

scaler source selection

1'b0:select the clock from the output clock of PLLO
1'bl:selectthe clock from the output clock of PLL1

3 RwW 0x0

cfg_codec_gaten

codec clock gating

codecin_gating

ACODEC mclk clock source gating sel
when high,gating the acodec mclk clock

2 RwW 0x0

cfg_codec_sel

acodec clk in select

codecin_sel

ACODEC mclk clock source selection

1.0 RW 0x0 2'b00:select the clock from the output clock of
PLLO

2'b01:select the clock from the output clock of
PLL1

2'b10:select the clkin 12 clock

CRU_ CRU_CLKSEL2_CON

Address: Operational Base + offset (0x00 60)
acodec frac div
| Bit | Attr | Reset Value | Description
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Bit Attr Reset Value Description
cfg_codec_div
acodec clk in select
31.0 RW 0x00000000 acodec clk frac div

acodec_clk=acodec_clkin/(cfg_codec_div+1)
note:the input source clock/the output clock > 20

CRU_CRU_CLKSEL3_CON
Address: Operational Base + offset (0x00 64)
vifO/vifl/hdmi/mipi clock cfg

Bit

Attr

Reset Value

Description

31:16

\We

0x0000

write_enable

bit0~15 write enable

cru_clksel3_con_mask

cru_clksel3 control write mask

When every bit HIGH, enable the writing

corresponding bit

When every bit LOW, don't care the writing

corresponding bit

ex: the writing corresponding bit of bit31 is bitl5
the writing corresponding bit of bit16 is bit0

15

RwW

0x0

cfg_scalerin_sel

scalerin clk in select

scalerin clock source sel
scalerin source selection
1'b0:source from vedio_infO_clk
1'b 1:source from vedio_infl_clk

14

RwW

Ox1

cfg_dither_sel

dither clk in select

dither clock source sel

dither source selection
0:source from vedio_infO_clk
1:source from scaler_clk

13:12

RwW

0x0

cfg_hdmi_sel

hdmi clk in select

hdmi clock source sel

hdmi source selection
00:source from vedio_infl_clk
01:source from scaler_clk
10:source from vedio_inf0_clk
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Bit Attr Reset Value Description

cfg_vedioinfl_div
Control vedioinfl clk divider frequency
vedioinfl_clk_div_con

11:9 RwW 0x0 Control vedioinfl clock divider frequency
vedioinfl_clk=vedioinfl_muxin/(cfg_vedioinfl_di
v+1)
cfg_vedioinfl_gaten
vedioinfl clock gating

8 RwW 0x0 vedioinflclk_gating
vedioinflclk clock gating sel
when high,gating the vedioinfl clock
cfg_vifl_bypass
vifl clock bypass enable

7 RW 0x1 .
1:bypass vifl module,clock select Icdc1_dclkp
0:don't bypass vifl module,clock select vifl_clk
cfg_vedioinfl_sel
vedioinfl clk in select

5 RW 0x0 vedioinfl cI_o_ck source sel _
vedioinfl(vif interface 1) source selection
1'b0:select the clock from the output clock of PLLO
1'bl:select the clock from the output clock of PLL1
cfg_vedioinfO_div
Control vedioinfO clk divider frequency
vedioinfO_clk_div_con

5:3 RwW 0x0 Control vedioinfO clock divider frequency
vedioinfO_clk=vedioinfO_muxin/(cfg_vedioinfO_di
v+1)
cfg_vedioinfO_gaten
vedioinfO clock gating

2 RW 0x0 vedioinfOclk_gating
vedioinfOclk clock gating sel
when high,gating the vedioinfO clock
cfg_vif0_bypass
vifO clock bypass enable
1:bypass vif0 module,clock select lcdcO_dclkp

1 RwW Ox1 0:don't bypass vif0 module,clock select vifO_clk
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Bit Attr Reset Value Description
cfg_vedioinfO_sel
vedioinfO clk in select
vedioinfO clock source sel
0 RwW 0x0 vedioinfO(vif interface 0) source selection

1'b0:select the clock from the output clock of PLLO
1'b1:select the clock from the output clock of PLL1

CRU_CRU_PLLO_CONO
Address: Operational Base + offset (0x00 68)
PLLO control register0

Bit Attr

Reset Value

Description

31:16 RwW

0x0000

bit_write_mask

cru_pll0_con0_mask

cru_pll0_conO control write mask

When every bit HIGH, enable the writing

corresponding bit

When every bit LOW, don't care the writing

corresponding bit

ex: the writing corresponding bit of bit31 is bit15
the writing corresponding bit of bit16 is

bit0

15 RwW

0x0

bp
PIIO bypass

14:12 RwW

Ox1

postdivl
PLLO factor postdivl

11:0 RwW

0x0 28

fbdiv
PLLO factor fbdiv

CRU_CRU_PLLO_CON1
Address: Operational Base + offset (0x00 6¢c)
PLLO control registerl

| Bit | Aw

| Reset Value |

Description
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Bit Attr Reset Value Description

bit_write_mask
cru_pll0_conl_mask
cru_pll0_con1 control write mask
When every bit HIGH, enable the writing
corresponding bit

31:16 RW 0x0000 . .
When every bit LOW, don't care the writing
corresponding bit
ex: the writing corresponding bit of bit31 is bit15

the writing corresponding bit of bit16 is

bit0
lock

15 RO 0x0
PLLO lock status

14:11 RO 0x0 reserved
pd

10 RW 0x0
PLLO software power down
dsmpd

9 RW 0x1 when 1, PLL O work at integer mode
when 0, PLL 0 work at frac mode
postdiv2

8:6 RW 0x1 i
PLLO factor postdiv2
refdiv

5:0 RW 0x0 1 .
PLL factor refdiv

CRU_CRU_PLLO_CON2

Address: Operational Base + offset (0x00 70)
PLLO control registerl
Bit Attr Reset Value Description
31:28 RO 0x0 reserved
97 RW bt foutdphasepd
PLLO 4 phase clock power down = active high
foutvcopd
26 RW 0x0 PLLO buffered VCO clock power down active
high
o5 RW 00 foutpostdivpd
PLLO post divide power down active high
dacpd
24 RW 0x0 . . .
PLLO cancellation DAC power down, active high
frac
23:0 RW 0x000000
PLLO factor frac

CRU_CRU_PLL1_CONO

Address: Operational Base + offset (0x00

High Performance and Low

- power Processor for Digital Media

74)

Application 51




Rackchip

B AN T

RK61X Technical Reference Manual Rev 1.3.1

PLL1 control registerQ

Bit

Attr

Reset Value

Description

31:16

RwW

0x0000

bit_write_mask

cru_plll_con0_mask

cru_pll1_conO control write mask

When every bit HIGH, enable the writing

corresponding bit

When every bit LOW, don't care the writing

corresponding bit

ex: the writing corresponding bit of bit31 is bit15
the writing corresponding bit of bit16 is

bit0

15

RwW

0x0

bp
Pll1 bypass

14:12

RwW

Ox1

postdivl
PLL1 factor postdivl

11:0

RwW

0x0 28

fbdiv
PLL1 factor fbdiv

CRU_CRU_PLL1 CON1
Address: Operational Base + offset (0x00 78)
PLL1 control registerl

Bit Attr Reset Value Description

bit_write_mask
cru_pll1_conl_mask
cru_pll1_conl control write mask
When every bit HIGH, enable the writing
corresponding bit

31:16 RW 0x0000 . i
When every bit LOW, don't care the writing
corresponding bit
ex: the writing corresponding bit of bit31 is bit15

the writing corresponding bit of bit16 is

bit0
lock

15 RO 0x0
PLL1 lock status

14:11 RO 0x0 reserved
pd

10 RwW 0x0
PLL1 software power down
dsmpd

9 RwW Ox1 when 1, PLL 1 work at interger mode
when 0, PLL 1 work at frac mode
postdiv2

8:6 RW Ox1 i
PLL1 factor postdiv2
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Bit Attr Reset Value Description
refdiv
5:0 RW 0x0 1 )
PLL1 factor refdiv
CRU_CRU_PLL1 CON2
Address: Operational Base + offset (0Ox00 7c)
PLL1 control registerl
Bit Attr Reset Value Description
31:28 RO 0x0 reserved
97 RO ox 1 foutdphasepd
PLL1 4 phase clock power down active high
foutvcopd
26 RwW 0x0 PLL1 buffered VCO clock power down active
high
25 RW 0x0 foutpostdivpd
PLL1 post divide power down = active high
dacpd
24 RW 0x0 . . .
PLL1 cancellation DAC power down, active high
frac
23:.0 RW 0x000000
PLL1 factor frac

CRU_I2C_CONO

Address: Operational Base + offset (0x00
i2c filter cfg register

80)

Bit Attr Reset Value Description

31:8 RO 0x0 reserved
cfg_i2c_timeoutp

74 RW 0x0 o ) _ . ,
Rising Timeout period for 12C glitch filter
cfg_i2c_timeoutf

3.0 RW 0x0 Falling Timeout period register for I12C glitch
filter

CRU_LVDS_CONO
Address: Operational Base + offset (0x00
Ivds config register

84)

| Bit Attr |ResetVaIue |

Description
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Bit Attr Reset Value Description

bit_write_mask

Ivds_con0_mask

Ivds_con0 control write mask

When every bit HIGH, enable the writing

31:16 e 0x0000 corresponding bit

When every bit LOW, don't care the writing

corresponding bit

ex: the writing corresponding bit of bit31 is bit15
the writing corresponding bit of bit16 is bitO

15 RO 0x0 reserved

Ivds_con_start_phase

dclk_div2 start phase at beginning of hs

0: h_bp width is even,dclk_div2 reset to 0 at
begining of hs

1: h_bp width is odd,dclk_div2 reset to 1 at
begining of hs

14 RwW 0x0

Ivds_dclk_inv

Ivds dclk_div2 invert enable,used in dual channel
13 RwW 0x0 Ivds mode

0: no invert

1:invert

Ivds _con_chalds

Channell output loading select pin, combined with
bit [11] when config ure.

{ lvds_con_cha0ds,lvds_con_chald s}

2'b00:3pf

2'b01:7pf

2'b10:5pf

2'b11:10pf

12 RwW 0x0

Ivds_con_chaOds

ChannelO output loading select pin, combined
with bit [12] when config ure.
{Ivds_con_cha0Ods,lvds_con_chalds }:
2'b00:3pf

2'b01:7pf

2'b10:5pf

2'b11:10pf

11 RwW 0x0

Ivds_con_chalttl_en

TTL output enable for channel 1
0: output disable

1: output enable

10 RwW 0x0
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Bit

Attr

Reset Value

Description

RwW

0x0

Ivds_con_cha0ttl_en
TTL output enable for channel 0
0: output disable
1: output enable

RwW

0x0

Ivds_con_chalpd

Power down LVDS channell
0: power down

1: working mode

RwW

0x0

Ivds_con_chaOpd

Power down LVDS channelO
0: power down

1: working mode

RwW

0x0

Ivds_con_cbgpd

Power down LVDS CBG
0: CBG power down

1: working mode

RwW

Ox1

Ivds_con_pllpd

Power down LVDS internal PLL
0: working mode

1: power downppl

RwW

0x0

Ivds con_startsel

LVDS start channel select

0: channelO transmit odd pixel
1: channelO transmit even pixel

RwW

0x0

Ivds _con_chasel

LVDS output channel select
0:just channelO output
1:channlO and channell output

RwW

0x0

Ivds _con_msbsel
LVDS lane input format
0: MSB is on DO.

1: MSB is on D7

1:0

RwW

0x0

Ivds_con_select

LVDS output format
00:8bit mode format -1
01:8bit mode format -2
10:8bit mode format -3
11:6bit mode

CRU_IO_CONO
Address: Operational Base + offset (0x00 88)

IO CFG register pull
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Bit

Attr

Reset
Value

Description

31:16

RwW

0x0000

bit_write_mask
Field0000 Abstract
io_con0_mask
io_con0 control write mask
When every bit HIGH, enable the writing corresponding
bit
When every bit LOW, don't care the writing corresponding
bit
ex: the writing corresponding bit of bit31 is bit15
the writing corresponding bit of bit16 is bit0

15

RW

0x0

vifl_syncmode_sel

vif0 module sync mode enable
1:enable sync mode

0:disable sync mode

14

RW

0x0

vif0_syncmode_sel

vif0 module sync mode enable
1:enable sync mode

0:disable sync mode

13

RwW

Ox1

i2sl sdo_outen

i2s1 channel output enable
O:enable

l:disable

12

RwW

Ox1

i2s0_sdo_outen

i2s0 channel output enable
O:enable

1:disable

11

RwW

Ox1

Ilcdc_oen

Field0O0O00 Abstract
IO_LCDC_DCLK/VSYNC/HSYNC/DEN/DATA[23:20]
output enable

O:enable

l:disable

LVDS intf become RGB intf

10

RwW

Ox1

Icdcl_oen

IO_LCDC1_DCLKP/DCLKN/VSYNC/HSYNC/DEN/DATA[23

:0] output enable
1:disable
0:enabl,becom RGB intf ,the dither data to the intf
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Bit

Attr

Reset
Value

Description

RwW

0x0

lcdc_ren
I0_LCDC_DCLK/VSYNC/HSYNC/DEN/DATA[23:20]
pull -down enable

O:enable

1:disable

RwW

0x0

lcdcl_ren

IO_LCDC1 DCLKP/DCLKN/VSYNC/HSYNC/DEN/DATA[23
:0] pull -down enable

O:enable

1:disable

RwW

0x0

lcdcO_ren
IO_LCDCO_DCLKP/DCLKN/VSYNC/HSYNC/DEN/DATA[23
:0] pull -down enable

O:enable

l:disable

RwW

0x0

hdmi_ren
IO_HDMI_I2CSCL/I2CSDA/CEC/HDP pull -up enable
O:enable
l:disable

RwW

0x0

spdif_ren
I0_SPDIF pull -down enable
O:enable
l:disable

RwW

0x0

i2sl_ren
I0_12S1SDI/I2S1_SDO/I2S1BCLK/I2S1SLRCKRX/I2S1S
LRCKTX pull -down enable

O:enable

l:disable

RwW

0x0

i2s0_ren
I0_12S0SDI[0:3]/12S0_SDO/12S0BCLK/I2SO0SLRCKRX/I
2SOSLRCKTX pull -down enable

O:enable

l:disable

RwW

0x0

i2c_ren

I0_12C_SCL/IO_I12C_SDA pull  -up enable
O:enable

l:disable

RwW

0x0

int_ren

interrup input pad ,pull  -down
O:pull -down

L:pull -up

High Performance and Low - power Processor for Digital Media Application 57




Rockel? RK61X Technical Reference Manual Rev 1.3.1

Bit

Attr

Reset
Value

Description

RwW

0x0

clkin_ren

clkin 12M input pad ,pull ~ -down
O:pull -down

L:pull -up

CRU_IO_CON1
Address: Operational Base + offset (0x00 8c)

IO CFG register schmitt in

ut enable

Bit

Attr

Reset
Value

Description

31:16

RwW

0x0000

bit_write_mask
io_conl_mask
io_conl control write mask
When every bit HIGH, enable the writing corresponding
bit
When every bit LOW, don't care the writing corresponding
bit
ex: the writing corresponding bit of bit31 is bitl5
the writing corresponding bit of bit16 is bit0

15:10

RO

Ox 3f

reserved

RwW

Ox1

Icdc_ie
IO_LCDC_DCLK/VSYNC/HSYNC/DEN/DATA[23:20]
schmitt input enable

O:disable

l:enable

RwW

Ox1

lcdcl_ie
IO_LCDC1_DCLKP/DCLKN/VSYNC/HSYNC/DEN/DATA[23
:0] schmitt input enable

0O:disable

l:enable

RwW

Ox1

IcdcO_ie
IO_LCDCO_DCLKP/DCLKN/VSYNC/HSYNC/DEN/DATA[23
:0] schmitt input enable

0O:disable

l:enable

RwW

Ox1

hdmi_ie

IO_HDMI_I2CSCL/I2CSDA/CEC/HDP schmitt input
enable

0O:disable

l:enable
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Bit

Attr

Reset
Value

Description

RwW

Ox1

spdif_ie

O:disable
1:enable

I0_SPDIF schmitt input enable

RwW

Ox1

i2sl ie

1:enable

I0_1251SDI/12S1_SDO/I12S1BCLK/I2S1SLRCKRX/I2S1S
LRCKTX schmitt input enable
O:disab le

RwW

Ox1

i2s0_ie

O:disable
1:enable

1O_12S0SDI[0:3)/12S0_SDO/I2SOBCLK/I2SOSLRCKRX/I
2S0SLRCKTX schmitt input enable

RwW

Ox1

i2c_ie

O:disable
1:enable

I0_I2C_SCL/IO_I2C_SDA schmitt input enable

RwW

Ox1

int_ie

Interrupt
0O:disable
l:enable

schmitt input enable

RwW

Ox1

clkin_ie

O:disable
1:enable

clkin 12M input pad schmitt input enable

CRU_pcm2is2_con0
Address: Operational Base + offset (0x00 90)

group0
Bit Attr Reset Value Description
31:1 RO Oxf reserved
0 RW 0x0 pcm2i2s con0
CRU_pcm2is2_conl
Address: Operational Base + offset (0x00 94)
groupl
Bit Attr Reset Value Description
31:0 RO Ox f reserved
0 RwW 0x0 pcm2i2s conl
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CRU_pcm2is2_con2

Address: Operational
pcmz2is2_con?2

Base + offset (Ox00 98)

Bit Attr Reset Value Description

31:19 RO 0x0 reserved

18:16 RwW 0x0 write_bitmask

15:3 RO 0x0 reserved
aps_sel

2 RwW 0x0 0:90 master mode, g1 slave mode
1:90 slave mode, g1 master mode
aps_clr

1 RwW 0x0 All logic clear, the configuration information can
be change only when this bitis 0
i2s_channel_sel

0 RW 0x0 0:sel ?25 channel from 12S0 PAD
1:sel i2s channel from 12S1 PAD

CRU_cfg_misc_con

Address: Operational Base + offset (0x00 9c)
Register0000 Abstract
Bit Attr Reset Value Description

31:.21 |RO 0x0 reserved
hdmi_int

20 RO 0x0 hdmi interrupt active
high valid
mipi_int

19 RO 0x0 mipi interrupt active
high valid
cfg_pin_micdetl

18 RO 0x0
from codec
cfg_pin_micdet2

17 RO 0x0
from codec
mipi_edpihalt

16 RO 0x0 o ' .
mipi controller traffic control signals
hdmi_hpol_sel
hdmi hsync polarit I

15 RW 0x0 _y polarty se
O:don't invert
Liinvert
hdmi_vpol_sel
hdmi vsync polarit I

14 RW 0x0 -y polarty se
O:don't invert
Liinvert
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Bit

Attr

Reset Value

Description

13:12

RW

0x0

hdmi_clk_sel

hdmi clock source sel

hdmi source selection
00:source from vedio_infl_clk
01:source from scaler_clk
10:source from vedio_inf0_clk

11

RwW

0x0

pin_forcetxstopmode_3
innosilicon mipi phy
0:disable

l:enable

10

RwW

0x0

pin_forcetxstopmode_2
innosilicon mipi phy
0O:disable

l:enable

RwW

0x0

pin_forcetxstopmode_1
innosilicon mipi phy
0:disable

l:enable

RwW

0x0

pin_forcetxstopmode_0
innosilicon mipi phy
0O:disable

l:enable

RwW

0x0

pin_forcerxmode_0
innosilicon mipi phy
0:disable
l:enable

RwW

0x0

pin_turndisable_0
innosilicon mipi phy
0O:disable

l:enable

RwW

0x0

int_sel

interrupt polarity sel
0: high active

1: low active

RwW

0x0

Ivds_con_den_polarity
Ivds_con_den_polarity

Ivds den polarity,used in dual channel lvds mode

0: high active
1: low active
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Bit Attr Reset Value Description

Ivds_con_hs_polarity

Ivds_con_hs_polarity

Ivds hsync polarity,used in dual channel lvds
mode

0: low active

1: high active

3 RwW 0x0

dpicolom

mipi controller send color mode sel command
1:8bit mode

0:full mode

2 RwW 0x0

dpishutdn

1 RW 0x0 -
mipi controller send shut down command

ad2da_loop

codec ad2da_loop signals
1:loop

0:don't loop

0 RwW 0x0

2.5 12C Timing Diagram

sda <

ol e trsen ] e btcsen
scl ‘

tsu(sda) th(sda)
teik(scl)

-
-

A

Fig.2-512C timing diagram

Table2-2 12C timing parameters
* timing condition: VCCIO=3.3V,

Parameter | Min . | Typ. | Max . | Unit
100KHz mode
t elkisch) SCL clock period - 10 - us
trisch) rise time for SCL - 6.5 - ns
tiisch) fall time for SCL - 6.0 - ns
SDA hold time to falling edge
th(sda) of SCL - 2.5 - us
SDA setup time to rising i i
Esu(sc) edge of SCL 2.5 us
400KHz mode
telk(scl) SCL clock frequency - 2.5 - us
tr(sch) rise time for SCL - 6.5 - ns
t(scl) fall time for SCL - 6.0 - ns
SDA hold time to falling edge
th(sda) of SCL - 0.6 - us
tsu(sda) SDA setup time to rising - 0.6 - us
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| edge of SCL | | | |

2.6 Application Notes

The 12C controller core operation flow chart below is to describe how the
software configures and performs an I2C transaction through this 12C controller
core. Descriptions are divided into 3 sections, transmit only mode, receive
only mode, and mix mode . Users are strongly advised to following.

Transmit only mode (12C_CON] 2:1] =26b00)

B
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Mix mode (I2C_CON]

High Performance and Low

D

4
t\ia‘i/

Y

Gonfig 12C_AKDIVto
select 12C SO _frequency

4

Gonfig 12C_GONto
select TXonly mode

\ 4

Config 1I2C GQONto send
start signal

A 4
Write datasto
12C TXDATAO~I2C TXDA
TA7

Y

Write datas countsto
12C MTXONT

4

Wait for tx complete irq

~ 12C IPD[2]”

Config 12C CQONto send
stop signal

4

e ™
(3% )
Fig. 2-612C Flow chat for tx

A

only mode

2:11 =26b01)
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 tart )
S start )

Gonfig 12C_CAKDIVto
select 12C_SO_frequency

|

Config 12C_GONto
select MIX mode

|

Config 12C_ GONto send
start signal

|

Config 12C_ MRXADDR
and 12C_ MRXRADDR

\ 4

Write data countsto
I2C MRXCNT
A 4
Wait for rx complete irq Config I2C_GONto
© 12C IPD[3]” select RXonly mode

A

YES

ore datato
receive

NO

Config 1I2C GONto send
stop signal

A 4
. N
L Sop )
Fig. 2-712C Flow chat formix mode
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Chapter 3 CRU (Clock & Reset Unit)

3.1 Overview

The CRU is an module that is designed for generating all of the internal and
system clocks, resets of chip. CRU generates system clock from PLL output clock
or external clock source, and generate system res et from external
power -on-reset .

CRU supports the following features:
Embedded two PLL
Flexible selection of clock source
Supports the respective gating of all clocks

B

3.2 System Clock Solution

The following diagrams show clock architecture (mux and dividerinform  ation)
in RK61X.
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JFETTA_PLUS TOP
JETTA PLUS O.OCK
LRI u}gﬁee ﬁ]— PLL1L QK DESG\I
LODO_DALKP (150M)
L e e
QLKIN (12M)
- Frac
PO aK 4@% 5 (CODEC K
Div QKN (12M) . QODEC
—>
PO OK }54% Diitee e
LCDCL DAKP J’ SCALER IN QK|
P QK LODO_DALKH ﬂ 0
LCDO_DAKR
L:Z)J;D ;Zip }54’@ ey Video infl
2 Lo bakpl (SDR/DDR)
‘Imuxg_i HDMI_QK
FOPREMIUX QLA — T H HDMI
FOPREMIUX_QLK|
DITHER 0K e - dither
SI‘ALERi%
QLKIN (12M)
: - = > MIP
Inside dither = phy
L > i " on
—>»
LVDS
Fig.3-1Chip Clock Architecture Diagram 1
Discription about input clock
The source of input clock in upper diagrams is listed as following Table
Table 3- 1Input clock description in clock architecture diagram
Input Clock Source IO Name
clkin12M AP 12S master clock output(mclk) IO_CLKIN
LCDCO_DCLKP AP LCDC master dclk output(dclk) IO_LCDCO_D
CLKP
LCDC1_DCLKP AP LCDC master dclk output(  dclk) IO_LCDC1_D
CLKP
Description about 2 PLL s selection
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From upper diagrams, some clocks can sele ctthe sourcefrom2 PLL(  pllO_clk
andplll_cl k) by the same block name HAsel ect fron
sequence of each clock may be different, user must refer to the register
description in  chapter 2.6.

3.3 System Reset Solution

The following diagrams show reset architecture in This device.
NPOR H!ter sysrstn sync resetn_sys
glitch logic

Fig.3-2Reset Architecture Diagram
Reset source of each reset signal just includes hardware reset(NPOR), which
is from AP.Through the Filter glitch module,it will filter the reset glitch.After
that,system reset go to all other module for reset related module through the
sync logic module.The reset signal(resetn_sys) is synchronous de -assert and
asynchronous assert.

3.4 Function Description

There are two PLLs in RK61X: PLLO, PLL1, which source from
CLKIN,LCDCO_DPCLK and LCDC1_DPCLK. When power on or changing PLL
setting, we mu st force PLL into power down mode.

To maximize the flexibility , some of clocks can select divider source from two
PLLs(PLLO and PLL1).

To provide some specifi ¢ frequency, another solution is integrated: fractional

divider. In order to be sure the performance for divided clock, there is some
usage limit, we can only get low frequency and divider factor must be larger
than 20.

All clocks can be software gated.

3.5 PLL Introduction

Overview
In RK61X, it uses 1.6GHz PLL for all two PLLs.The 1. 6GHz PLL is a general
purpose, high -performance PLL -based clock generator. ThePLL is a
multi -function, general purposefrequency synthesizer. Ultra -wide input and
output ranges alo ng with best -in-class jitter performanceallow the PLL to be
used for almost any clocking application. With excellent supply noise
immunity,the PLL is ideal for use in noisy mixed signal SoC environments. By
combining ultra -low jitter outputclocks into a low power, low area, widely
programmable design, Silicon Creations can greatly simplifyan SoC by enabling
a single macro to be used for all clocking applications in the system.
1.6GHz PLL supports the following features:
Input Frequency Range:1MHz to 800MH z(Integer Mode) and
10MHz to 800MHz (Fractional Mode)
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Output Frequency Range: 1MHz to 1.6GHz

24 bit fractional accuracy , and fractional mode jitter performance to

nearly match integer ~ mode performance.

4:1 VCO frequency range allows PLL to be optimized for minimum jitter
or minimum  power.

Isolated analog supply (1.5V to 3.3V) allows for excellent supply
rejectionin  noisy SoC applications.

Lock Detect Signal indicates when frequency lock has been achieved.

B

Block diagram

Fractional PLL

VDDHV (1.5V, 1.8V, 2.5V, or 3.3V)

VDDPQOST (Core Voltage) Lock
VDDREF (Core Voltage) Lock Detect
FOUTVCO
Integer Mode: 1MHz-800MHz
FREF Fractional Mode: 10MHz-800MHz

8MHz- FOUTPOSTDIV

. 1.6GHz [

+1-7 +1-7
B'DJ S'DI BYPASS

POSTDIV1  POSTDIV2

REFDIV

4MHz-800MHz | EOUT1PH
Feedback Divide L e EQUTIEHe
— +16-2400 Integer +2 (4-phase) EQUTTPH180
+19-240 Fractional
12%* VCO Frequency Table —E} FOUTZ
VDDHV  Max FVCO FoUTs
FBDIV 12'b ] Ax N bit B ! gx o fOEOgLHZ _E
[ 0-0.999999940395 =1 s z

FRAC 241 25V ..... 16GHz %

3.3V 1.6GHz CLKSSCG

Fig.3-3PLL Block Diagram

Howto calculate the PLL

The Fractional PLL output frequency can be calculated using some simple
formulas. These formulas also embedded within the Fractional PLL Verilog
model:

If DSMPD =1 (DSM is disabled, "integer mode")
FOUTVCO = FREF / REFDIV * FBDIV
FOUTPOSTDIV = FOUTVCO / POSTDIV1/ POSTDIV2

If DSMPD =0 (DSM is enabled, "fractional mode")
FOUTVCO = FREF / REFDIV * (FBDIV + FRAC / 2 )
FOUTPOSTDIV = FOUTVCO / POSTDIV1 / POSTDIV2

Where:

FOUTVCO = Fractional PLL non -divided output frequency

FOUTPOSTDIV = Fractional PLL divided output frequency (output of second post
divider)

FREF = Fractional PLL input reference frequency

REFDIV = Fractional PLL input reference clock divider

FVCO = Frequency of internal VCO

FBDIV = Integer value programmed into feedback divide

FRAC = Fractional value programmed into DSM

Changing the PLL Programming
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In most cases the PLL programming can be changed on

will simply slew to the new

-the -fly and the PLL

frequency. However, certain changes have the

potential to cause glitches on the PLL output clocks. These changes include:
Switching into or out of BYPASS mode may cause a glitch on FOUTPOSTDIV

Changing POSTDIV1 or POSTDIV2 may cause a short pulse with wi

to as little as one VCO period on FOUTPOSTDIV

FOUT2/3/4

3.6 Register Description

This section describes the control/status

3.6.1 Registers Summary

dth equal

Changing POSTDIV could cause a shortened pulse on FOUT1PH* or

Asserting PD or FOUTPOSTDIVPD may cause a glitch on FOUTPOSTDIV

registers of the design.

Name Offset |Size Reset Description
Value

CRU_CRU_CLKSELO_CON 0x0000 (W |0x00000000|pll source clock
CRU_CRU_CLKSEL1 CON 0x0004 |W |0x00000000|acodec/scaler clk cfg
CRU_CRU_CLKSEL2_CON 0x0008 (W |0x00000000|acodec frac div
CRU_CRU_CLKSEL3_CON 0x000c (W |0x00000000 Z;;O/vifllhdmi/mipi clock
CRU_CRU_PLLO_CONO 0x0010 |W  |0x00000000|PLLO control register0
CRU_CRU_PLLO _CON1 0x0014 |W |0x00000000|PLLO control registerl
CRU_CRU_PLLO_CON2 0x0018 |W |0x00000000|PLLO control registerl
CRU_CRU_PLL1 CONO 0x001c |W |0x00000000|PLL1 control register0
CRU_CRU _PLL1 CON1 0x0020 |W |0x00000000|PLL1 control registerl
CRU_CRU_PLL1 CON2 0x0024 |W |0x00000000|PLL1 control registerl

Notes: Size:B- Byte (8 bits) access,

(32 bits) access

3.6.2 Detail Register Description

The detail register de

High Performance and Low

scription refer to chapter 3

- power Processor for Digital Media

HW - Half WORD (16 bits) access,

W -WORD
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Chapter 4  VIF (Vedio interface )

4.1 Overview

VIF(vedio interface) is used to LCDC SDR/DDR timing reconstruction.

All the registers can be set through 12C interface.

It supports the following features:
E Display interface
Parallel RGB LCD Interface: 24 -hit(RGB888)
Asynchronous output pixel clock (PLL required)
Flexible display timing setting
Support LCDC SDR/DDR timing
max input width is 4096
support async mode

B
B

B

4.2 Block Diagram

U_VIF TOP

VIF. OFG ———»
I0_LODC DAKP——

U VIF CRU
10_LCDC DAKN > VIE OUT —
ddlkn | | dolkp I (vif_clk)
~| U VIF AFO_$R _
(Async fifo)

LCDC 10
lede_hsync >
ledc_vsync > U_\(IIA%EE?RB;DR) » U VIF RAM_MUX
lcdc_den =

lcdc_data _
‘

Fig.4-1Block diagram ofVIF

VIF has three clock domains(dclkp,dclkn,vif_clk).

4.3 Function Description

VIF supports LCDC SDR/DDR timing reconstruction.

For LCDC DDR,VIF supports single DDR clock and differential DDR clocks.

When cfg_io_con.sync_mode =0 ,the vif don Gdoaframe synchronous;when
cfg_io_con.sync_mode =1,the vif do a frame synchronous.
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4.4 Register Description
4.4.1 Registers Summary

Name Offset | Size | Reset Description
VIF REG 0 | 0xdO W 0x0 VIF ctrl register
VIF_REG_1 | 0xd4 w 0x0 scaler factor register
VIF_REG_2 | Oxd8 wW 0x0 scaler output scanning start setting
register

VIF_ REG_3 | Oxdc W 0x0 scaler output scanning horizontial timing
VIF_REG 4 | Oxe0 W 0x0 scaler output horizontial active window
VIF_REG 5 | Oxe4 W 0x0 scaler output scanning vertical timing
Notes:

Size: B 1 Byte (8 bits) access,

4.4.2 Detail Register Description

Please refer to Chapter 2.4.2.

4.5 LCDC Timing Diagra

m

HW 1 Half WORD (16 bits) access,

W T WORD (32 bits) access

U uoUou

tvh
- |
> e
VSYNC tvs |
HSYNC || u u H J
DEN ﬂ ﬂ ﬂ ﬂ ﬂ
thh
> ths
HSYNC \
.,
oek O [ LU L U WL L L
>l
DEN ten N
tes
tdh ]
DATA 0 O DN
RN

*timing condition:

tds
Fig.4-2 LCDC RGB interface timing (SDR)

Table4-1 LCDCO RGB interface (SDR) signal timing constant
VCCIO=3.3V,C U 8pF, drive strength 8mA

Parameter Min. Typ. Max. Unit
t gclk | Display clock period 5 - ns
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tys VSYNC setup to DCLK rising edge 0.44 - ns
tvh VSYNC hold from DCLK rising edge - - ns
ths HSYNC setup to DCLK rising edge 0.52 - ns
thh HSYNC hold from DCLK rising edge - - ns
tes DEN setup to DCLK rising edge 0.56 - ns
ten DEN hold from DCLK rising edge -0 - ns
tas DATA setup to DCLK rising edge 0.64 - ns
tdn DATA hold from DCLK rising edge - - ns
tvh_p
> <
>
VSYNC tvs_p |
wwe | L U U U U O LU
DEN W W W ﬂ
thh_p
>
> €
~ths_p
HSYNC |
] 1 e O e O e O o
 tdek
pokN | [ | | | L]
P ten_n | ||
DEN teh_p
>« s
tes p L | tes_n
DATA KO
-/ \_41}\;:7\—/ -/ \;:ﬁ\—/\
tdsp| , o tdsn ,
tdh_p tdn n

*timing condition:

Fig.4-3 LCDC RGB interface timing (DDR)

Table4-2 LCDCO RGB interface (DDR) signal timing constant

VCCIO=3.3V,C U 8pF, drive strength 8mA

Parameter Min. Typ. Max. Unit
t gclk Display clock period - 6.67 - ns
tys p VSYNC setupto DCLK P rising edge 0.84 - - ns
tvh o VSYNC hold from DCLK_P rising edge - - - ns
ths o HSYNC setup to DCLK_P rising edge 0.61 - - ns
thh o HSYNC hold from DCLK P rising edge - - - ns
tes p DEN setup to DCLK_P rising edge 0.88 - - ns
ten p DEN hold from DCLK_P rising edge - - - ns
Tes n DEN setup to DCLK N rising edge 0.8 - - ns
Teh n DEN hold from DCLK N rising edge -1 - - ns
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tds n DATA setup to DCLK_P rising edge 0" 85 |- - ns
tah n DATA hold from DCLK_P rising edge - - - ns
tds p DATA setupto  DCLK N rising edge 0.91 - - ns
tah p DATA hold from DCLK N rising edge - - - ns
Table4-3 LCDC1 RGB interface (SDR) signal timing constant
*timing condition: ~ VCCI0=3.3V, C U 8pF, drive strength 8mA
Parameter Min. Typ. Max. Unit
Lacik Display clock period - 5 - ns
tys VSYNC setup to DCLK falling edge 0.36 - - ns
tun VSYNC hold from DCLK falling edge - - - ns
ths HSYNC setup to DCLK falling edge 0.42 - - ns
thh HSYNC hold from DCLK falling edge - - - ns
tes DEN setup to DCLK falling edge 0.45 - - ns
ten DEN hold from DCLK falling edge - - - ns
tas DATA setup to DCLK falling edge 0.61 - - ns
tdn DATA hold from DCLK falling edge - - - ns
Table4-4 LCDCL1 RGB interface (DDR) signal timing constant
*timing codition: ~ VCCIO=3.3V, C U 8pF, drive strength 8mA
Parameter Min. Typ. Max. Unit
Lacik Display clock period - 6.67 - ns
tys p VSYNC setup to DCLK P rising edge 0.69 - - ns
tvh o VSYNC hold from DCLK P rising edge - - - ns
ths p HSYNC setup to DCLK_P rising edge 0.49 - - ns
thh o HSYNC hold from DCLK P rising edge - - - ns
tes p DEN setup to DCLK P rising edge 0.65 - - ns
teh p DEN hold from DCLK P rising edge - - - ns
tds p DEN setupto DCLK N rising edge 0.8 - - ns
tah p DEN hold from DCLK N rising edge - - - ns
tds n DATA setup to DCLK P rising edge 0.72 - - ns
tah n DATA hold from DCLK P rising edge - - - ns
tds p DATA setup to DCLK N rising edge 0.67 - - ns
tah p DATA hold from DCLK N rising edge - - - ns
4.6 Application Notes
4.6.1 Programming Sequence
Assert vif_en after all VIF configuration registers are set.
For the frame synchronous of input/output display frames, there are some
Programming requirements for SCALER.
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Hsync

i A

Vsync

1920x1080
1920x1080

A A A
Display_in L Display_in U Display_in U Display_in
\ \ \
\\ \\ \ \
\ \ \ \
\ \ \ \\
J Display_out J Display_out J Display_out J Display_out
Frame start Frame start Frame start Frame start

Fig.4-4 VIF Frame Sync

1. Output Pixel Clock Requirement (VIF PLL setting)

The output pixel clock is asynchronous with input pixel clock to support
different display resolution. But the input/output frame frequency should be
same because there is no frame buffer  in VIR So there is strict clock
requirement for output pixel clock, which is generated from VIF PLL.

The total output active frame period (with horizontal blank period, but
without vertical blank period) must be close to the total input active frame
period. The difference between them should be less than 15 input active | ine
period(with horizontal blank period).

Fvif=Fin,for SDR;
Fvif=2*Fin,for DDR;

Assume that Fout is the output pixel clock frequency and Fin is the input
pixel clock frequency.

((dsp_vact_end -dsp_vact_st) *dsp_htotal* 1/Fout) >= (input display width
*(in put display height -15)1/Fin)

((dsp_vact_end -dsp_vact_st) *dsp_htotal* 1/Fout) <= (input display width
*(in put display height+ 15)1/Fin)
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Fig.4-5 VIF Input/output Active frame period

2. Active pixel start point setting

First, the start point of output active image area should be one line later
than the input active image area because of the scaling operation.

usually set dsp_frame_hst =1 and dsp_fram e vst=1.

3. Output frame scanning start point setting

To meet the requirement of active pixel start point, there are
dsp_frm_hst/dsp_frm_vst (SCL_REG_2) settings for frame scanning start point
adjustment

The timing delay of output active frame pixel start point behind input active
frame pixel start point can be calculated as following equation if their scanning
start point is the same ( dsp_frm_hst=0 and dsp_frm_vst=0 ).

Delta T=(T_BP_in -T_BP_out),

In where T_BP_in is the blank period of input frame and T_ BP_out is the
blank period of output frame and.

If the output frame scanning start point is not zero. The timing delay would
be:

Delta T=( T_dsp_frm_vst+ T_dsp_frm_hst) + (T_BP_in -T_BP_out)

T _dsp_frm_vst =dsp_frm_vst *input_dsp_htotal)*1/Fin
T dsp_frm_hs t=dsp _frm_hst *1/Fin
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Chapter5 SCALER

5.1 Overview

SCALER is a synchronous parallel RGB frame converter for different
resolution . Itis used to realize dual display function from one display source.

It can be used like VIF for LCDC SDR timing reconstruction only.

The input and output of SCALER should be parallel RGB interface. The
output timing settings are programmable due to different display resolution.
The frame frequency of output frame must be the same with input frame. So the
output pixel clock frequency (from PLL) should be set to fit this condition.

All the registers can be set through 12C interface.

It supports the fo  llowing features:
E Display interface

Parallel RGB LCD Interface: 24 -bit(RGB888)
Asynchronous output pixel clock (PLL required)
Flexible display timing setting

Configurable border black area

5
5

5

E Imagescaler
Scaling down
- Max input resolution: 2560 x1600
- Arbitrary non -integer scaling ratio
- Support two mode: bilinear and average
- Max 1/4 scaling ratio for bilinear scaling down
- Max 1/6 scaling ratio for average scaling down
Scaling up
- Max output resolution: 2560x1600
- Arbitrary non -integer scaling ratio
- Support four sc aling up mode for different effect
- Max 6 scaling ratio

5.2 Block Diagram

scl_buf display

display N
(Line buffer) sel goe el Eap o output

input

scl_pre_p1 scl_pre_p2 scl_pre_p3 —

Fig.5-1Block diagram ofSCALER

The diagram shows that SCALER has two clock domains(DCLK and SCLK).
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5.3 Register Description

5.3.1 Registers Summary

Name Offset | Size | Reset Description
SCL_REG 0 | OxdO w 0x0 scaler ctrl register
SCL REG 1 | Oxd4 W 0x0 scaler factor register
SCL REG 2 | 0xd8 W 0x0 scaler output scanning start setting
SCL_REG_3 | Oxdc w 0x0 scaler output horizontal timing
SCL _REG 4 | 0xe0 W 0x0 scaler output horizontial active window
SCL_REG 5 | Oxe4 w 0x0 scaler output vertical timing
SCL _REG 6 | Oxe8 W 0x0 scaler output vertical active window
SCL REG 7 | Oxec W 0x0 scaler output horizontial border window
SCL_REG 8 | 0xf0 W 0x0 scaler output vertical border window

Notes:
Size: B 1 Byte (8 bits)access, HW i Half WORD (16 bits) access, W T WORD (32 bits) access

5.3.2 Detail Register Description
Please refer to Chapter 2.4.2.

5.4 Application Notes
5.4.1 Scaling Factor Setting

The frame scaling is done by horizontal (X) scaling and vertical (Y) scaling
independently. The scaling factor is in SCL_REG_1.

Software calculates the  scaling factor value using thefollowing equation S:

scl_h_factor

()scaling up:  (Hin_act -1)/(Hout_act -1)*2"16;

(2)scaling down(bilinear): (Hin_act -1)/(Hout_act -1)*2"14
if(Hin_act -1)/(Hout_act -1)>2.0, (Hin_act -1)/(Hout act -1)*2"14;
else (Hin_act -2)/(Hout_act -1)*2"14

(3)scaling down(average): (Hout_act )/(H in_act -1)*2"16;

scl_v_factor

(1) scaling up: (Vin_act -1)/(V out_act -1)*2716;

(2)scaling down(bilinear):

if(Vin_act -1)/(V out_act -1)>2.0, (Vin_act -1)/(V out_act -1)*2714;
else (Vin_act -2)/(V out_act -1)*2"14;

(3)scaling down(average ): (V out_act )/(V in_act -1)*2"16;

In where,

Hin_act = (dsp_in _hact end 7 dsp_in_hact_st);
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Vin_act = (dsp_in_vact_end I dsp_in_vact_st);
Hout_act = (dsp_hact_end i dsp_hact st) ’
Vout_act = (dsp_vact_end i dsp_vact st) ’

5.4.2 Display Output Timing

dsp_hs end

> dsp_htotal

i
Y

o || o
i ‘ dsp_hact_st dsp_hact_end |
\ i |

dsp_vsend 4 A A
dsp_vbor_st
T Vsync e oL
E—
dsp_vact_st
dsp_vtotal Active image area
dsp_vact_end
- . .
Active pixel area
v Panel scanning area dsp_vbor_end

********** =y !

dsp_hbor_st dsp_hbor_end
Fig.5-2 SCALER Output Timing setting

5.4.3 Programming Sequence

Assert scaler_en after all scaler configuration registers are set.

For the frame synchronous of input/output display frames, there are some
Programming requirements f or SCALER.
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Hsync
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Display_in L Display_in U Display_in U Display_in
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\ \ \ \
\ \\ \ \
J Display_out J Display_out J Display_out J Display_out
Frame start Frame start Frame start Frame start

Fig.5-3 SCALER Frame Sync

4. Output Pixel Clock Requirement (SCALER PLL setting)

The output pixel clock is asynchronous with input pixel clock to support
different display resolution. But the input/output frame frequency should be
same (FSin=FSout )because there is no frame buffer in SCALER. So there is
strict clock requirement for outp ut pixel clock, which is generated from SCALER
PLL.

Assume that Fout is the output pixel clock frequency and Fin is the input
pixel clock frequency.

dsp_in_vtotal*dsp_in_htotal*Fin= dsp_vtotal*dsp_in_htotal*Fout;

The total output active frame period (includ e horizontal blank period, but
without vertical blank period) must be close to the total input active frame
period. The difference between them should be less than Xmax input active line
period(include horizontal blank period).

((dsp_vact_end -dsp_vact_st) *dsp_htotal* 1/Fout) >=
((dsp_in_vact_end -dsp_in_vact st -Xmax) *(dsp_in_htotal)* 1/Fin)
((dsp_vact_end -dsp_vact_st) *dsp_htotal* 1/Fout) <=
((dsp_in_vact_end -dsp_in_vact st+Xmax )*(dsp_in_htotal)*  1/Fin)
(1) vertical scaling up :Xmin = 4; Xmax=12 ;

(2) vertica | scaling down(bilinear) :

when V_scale_ratio<2,Xmin = 2; Xmax = 14;
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when V_scale_ratio>=2,Xmin=4; Xmax = 12;
(3)vertical scaling down(average): Xmin=V_scale_ratio+1; Xmax =16 - Xmin;
(4)no vertical scaling: Xmin = 2; Xmax = 14;
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| | |
| | |
I I
VSINC |
IN
|
| |
| |

= T

(1080+Xmax) line

>=(1080-Xmax) line
<=(1080+Xmax) line

| | |
} | |
VSINC | I ' | |
768 line
our | | | |
I Xmin line I |
< q Xmax line I | | |
IA .
< | 4l (1080-Xmax) line | | |
- »
>=Xmin line I | 7| | |
<=Xmax line |< T | ;| I
| | ] ] |

\ 4

<
<

Fig.5-4 SCALER Input/output Active frame period

5. Active pixel start point setting

First, the start point of output active image area should be Xmin lines later
than the input active image area because of the scaling operation.

Second, because of the PLL precision, the total output active frame period
would be not equal to the total input active frame period.

(1)So a t a setting of the output pixel clock frequency, if the total output active
frame periodi slarger than the total input active frame period. The start point of
output active image area should be set after the beginning of Xmin input active

pixel line.

Xmin*dsp_in_htotal*1/Fin <= Delta_T <= Xmax*dsp_in_htotal*1/Fin

Usually,we set Delta_T as fol  low:

Delta_T=7* dsp_in_htotal*1/Fin ; or Delta_T=8* dsp_in_htotal*1/Fin ;

(2)If the total output active frame period is less than the total input active frame
period. The start point of output active image area should be set at the
beginning of (Xmax+1) input active pixel line.
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Delta_T =( Xmax * input_dsp_htotal)*1/Fin

Usually,we still set Delta_T as follow:

Delta_T=7* dsp_in_htotal*1/Fin ;or Delta T=8* dsp_in_htotal*1/Fin

6. Output frame scanning start point setting

To meet the requirement of active pixel start point, there are dsp_frm_hst/
dsp_frm_vst (SCL_REG_2) settings for frame scanning start point adjustment

The timing delay of output active frame pixel start point behind input active
frame pixel start point can be calculated as following equation.

T frm_st =(T_BP_in + Delta T + 3*dsp_htotal/Fout - T_BP_out);
In where,

T frm_st=( dsp_frm_vst*dsp_in_htotal+dsp_frm_hst)/Fin;

T_BP_in is the blank period of input frame;

T_BP_out is the blank period of output frame and.

if(T_frm_st<0),Delta_T should be adjusted as below:

T_frm_st=Tin T T_frm_st=dsp_in_vtotal*dsp_in_htotal/Fin - Delta_T;
then we can calc out dsp_frm_vst and dsp_frm_hst as below:

dsp_frm_vst = floor((T_frm_st*Fin)/dsp_in_htotal);

dsp_frm_hst = (T_frm_st T dsp_frm_vst*dsp_in_htotal/Fin)*Fin;

Htotal_in

Htotal_out
Hsync -

Frm_st_in(Zero point)
T BP.in VBP_in |:‘ Frm_st_out

Vsync —f==
Vst_in | T_BP_out

Vst_out

1920x1080
1024x768

Fig.5-5 SCALER frame scanning start point
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Chapter 6 DITHER

6.1 Overview
DITHER is used for converting 24bit RGB888 to 18bit RGB666 with FRC
dither down.
All the registers can be set through 12C interface.
It supports the following features:
E Display interface

FRC dither down 24-bit(RGB888) to 18 -bit(RGB666)
output clk/hsync/vsync/den invertion control

6.2 Block Diagram

MIPV/

CALER LVDS
IVIFO DITHER 10 LODY/
10 LOD

Fig.6-1Block diagram ofDITHER

DITHER has one clock domain,dclk is from scaler or vifO.

6.3 Register Description
6.3.1 Registers Summary

Name Offset Size Reset Description

FRC REG 0 0x do W 0x0 dither ctrl register

Notes:
Size: B i Byte (8 bits)access, HW i HalfWORD (16 bits) access, = W i WORD (32 bits) access

6.3.2 Detail Register Description
Please refer to Chapter 2.4.2.

6.4 Application Notes

6.4.1 Programming Sequence

Assert frc_dither_en after all DITHER configuration registers are set.
if JettaB is using LCD1 IO output,frc_dclk_inv should be set as 1.
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Chapter 7 MIPI Controller

7.1 Overview

The Display Serial Interface (DSI) is part of a group of communication protocols

defined by the MIPI Alliance. The MIPI Controller is a digital core that
implements all protocol functions defined in the MIPI DSI Specification. The

MIPI Controller provides an interface between the system and the MIPI D -PHY,
allowing the communication with a DSI -compliant display. The MIPI Controller
support s one to four lanes for data transmission with MIPI D -PHY.

The MIPI Controller  supports the following features:
Compliant with MIPI Alliance standards
Support the DPI interface color coding mappings into 24 - bit Interface
A 16 bits per pixel, configurations 1 ,2,and 3
A 18 bits per pixel, configurations 1 and 2
A 24 bits per pixel
Programmable polarity of all DPI interface signals
Extended resolutions beyond the DPI standard maximum resolution of
800x480 pixels:

A Upto 2047 vertical active lines
A Upto 63 vertical ba ck porch lines
A Up to 63 vertical front porch lines
A Maximum resolution is limited by available DSI Physical link bandwidth
which depends on the number of lanes and maximum speed per lane
, All commands defined in MIPI Alliance Specification for Display Comman d
Set (DCS)
, Interface with MIPI D  -PHY following PHY Protocol Interface (PPI), as
defined in MIPI Alliance Specification for D -PHY

Up to four D -PHY Data Lanes

Bidirectional communication and escape mode support through data lane 0
Transmission of all  generic commands

ECC and Checksum capabilities

End of Transmission Packet(EOTp)

Ultra Low -Power mode

Fault recovery schemes

7.2 Block Diagram

The following diagram shows the MIPI Controller  architecture.
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Fig. 7-1MIPI Controller architecture

The DPIl interface captures the data and control signals and conveys them to a
FIFO for video control signals and another one for pixel data. This data is then
used to build Vid eo packets, hen in Video mode.

The Register Bank is accessible through a standard AMBA -APB slave interface,
providing access to the MIPI Controller registers for configuration and control.

There is also a fully programmable interrupt generator to inform t he system
about certain events.

The PHY Interface Control is responsible for managing the D -PHY PPl interface.
It acknowledges the current operation and enables low - power
transmission/reception or a high -speed transmission. It also performs data

splitting between available D -PHY lanes for high -speed transmission.

The Packet Handler schedules the activities inside the link. It performs several

functions based on the interfaces that are currently DPI and the video

transmission mode that is used (burst mode or non -burst mode with sync pulse

or sync events). It builds long or short packet generating correspondent ECC

and CRC codes. This block also performs the following functions: Packet

reception, Validation of packet header by checking the ECC, Header correc tion
and notification for single  -bit errors, Termination of reception, Multiple header

error notification.

The APB -to - Generic block bridges the APB operations into FIFOs holding the
Generic commands. The block interfaces with the following FIFOS: Command
FIFO, Write payload FIFO, Read payload FIFO.

The Error Management notifies and monitors the error conditions on the DSl link.
It controls the timers used to determine if a timeout condition occurred,
performing an internal soft reset and triggering an int erruption notification.

7.3 Function Description
7.3.1 .DPl interface function

TheDPIl interface follows the MIPI DPI specification with pixel data bus width up

to 24 bits. It is used to transmit the information in Video mode in which the

transfers from the host pro cessor to the peripheral take the form of a real -time
pixel stream. This interface allows sending ShutDown (SD) and ColorMode (CM)
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commands, which are triggered directly by writing to the register of
CFG_MISC_CON]J2:1]. To transfer additional commands(for e xample, to
initialize the display), use another interface such as APB Slave Generic Interface
to complement the DPI interface.

The DPlinterface captures the data and control signals and conveys them to the

FIFO interfaces that transmitthem to the DSI i nk. Two different streams of data
are presented at the interface; video control signals and pixel data. Depending

on the interface color coding, the pixel data is disposed differently throughout

the dpipixdata bus. The following table shows the Interface p ixel color coding.

Table7-1Color table

—
—

0N ke

T

ot

0 s

I s bl

0 s u

The DPI interface can be configured to increase flexibility and promote correct
usage of this interface for several systems. These configuration options are as
follows:Polarity control: All the control signals are programmable to change the
polarity depending on system requirements.

After the MIPI Controller reset, DPI waits for the first VSYNC active transition to

start signal sampling, including pixel data, and preventing image transmission

in the middle of  a frame.

If interface pixel color coding is 18 bits and the 18 -bit loosely packed stream is
disabled, the number of lines programmed in the pixels per lines configuration is

a multiple of four. This means that in this mode, the two LSBs in the

configuratio n are always inferred as zero. The specification states that in this
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mode, the pixel line size should be a multiple of four.

7.3.2 .APB Slave Generic Interface

The APB Slave interface allows the transmission of generic information in
Command mode, and follows t he proprietary register interface. Commands sent
through this interface are not constrained to comply with the DCS specification,

and can include generic commands described in the DSI specification as
manufacturer - specific.

The MIPI Controller supports th e transmission or write and read command mode
packets as described in the DSI specification. These packets are built using the
APB register access. The GEN_PLD_DATA register has two distinct functions

based on the operation. Writing to this register sends the data as payload when

sending a Command mode packet. Reading this register returns the payload of
a read back operation. The GEN_HDR register contains the Command mode
packet header type and header data. Writing to this register triggers the
transmissio n of the packet implying that for along Command mode packet, the
packet & payload needs to be written in advance inthe GEN_PLD_DATA register.
The valid packets available to be transmitted through the Generic interface are
as follows:

Generic Write Short  Packet O Parameters

Generic Write Short Packet 1 Parameters

Generic Write Short Packet 2 Parameter

Generic Write Short Packet O Parameter

Generic Write Short Packet 1 Parameters

Generic Write Short Packet 2 Parameter

Maximum Read Packet Configuration

Generic Long Write Packet

DCS Write Short Packet 0 Parameter

DCS Write Short Packet 1 Parameter

DCS Write Short Packet 0 Parameter

DCS Write Long Packet

A set of bits in the CMD_PKT_STATUS register report the status of the FIFOs
associated with APB interfa  ce support.

Generic interface packets are always transported using one of the DSI
transmission modes; Video mode or Command mode. If neither of these mode
are selected, the packets are not transmitted through the link and the released
FIFOs eventually get  overflowed.

The transfer of packets through the APB bus is based on the following
conditions:

The APB protocol defines that the write and read procedure takes two clock
cycles each to be executed. This means that the maximum input data rate
through the APB interfaces is always half the speed of the APB clock.

The data input bus has a maximum width of 32 bits. This allows for a relation to
be defined between the input APB clock frequency and maximum bi rate
achievable by the APB interface.

The DSllink bitr  ate when using solely APB is equal to (APB clock frequency) *16
Mbps.

The bandwidth is dependent on the APB clock frequency; the available
bandwidth increases with the clock frequency.

To drive the APB interface to achieve high bandwidth Command mode traff
transported by the DSI link, the MIPI Controller should operate in the Command
mode only and the APB interface should be the only data source that is currently
inuse. Thus, the APB interface has the entire bandwidth of the DSI link and does
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not share i twith any another input interface source.

The memory write commands require maximum throughout from the APB

interface, because they contain the most amount of data conveyed by the DSI

link. While writing the packet information, first write the payload of a given
packet into the payload FIFO using the GEN_PLD_DATA register. When the

payload data is for the command parameters, place the first byte to be

transmitted in the least sgnificant byte position of the APB data bus.

After writing the payload, write the packet header into the command FIFO. For
more information and it should follow the pixel to byte conversion organization
referred in the Annexure A of the DCS specification. The follow figures show how

the pixel data should be orgavized in the APB data write bus. The memory write
commands are conveyed in DCS long packets. DCS long packets are

encapsulated in a DSI packet. The DSl included in the diagrams.In the follow
figures, the Write Memory Command can be replaced by the DCS command

Write Memory Star  t and Write Memory Continue.

Din rvokes ,/,f

R — | t

oin Tvaldes: //

i ricetaes: Koo Jom o |

I

Fig. 7-224 bpp APB Pixel to Byte Organization
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pwdata(1)
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Fig. 7-318 bpp APB Pixel to Byte Organization
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Fig.7-512 bpp APB Pixel to Byte Organization
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Fig. 7-68 bpp APB Pixel to Byte Organization

7.3.3 .Transmission of Commands in Video Mode

The MIPI Controller supports the transmission of commands, both in high

and low -power, while in Video mode. The DSI controller uses Blanking or
Low - Power(BLLP) periods to transmit commands inserted through the APB
Generic interface. Those periods corresp ond to the shaded areas of the
following figure.
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Fig. 7-7Command Transmission Periods within the Image Area

Commands are transmitted in the blanking periods after the following
packet/states:
A Bertical Sync Start (VSS) packets, if the Video Sync pulses are not enabled

Horizontal Sync End (HSE) packets, in the VSA, VBP, and VFP regions
Horizontal Sync Start (HSS) packets, if the Video Sync pulses are not
enabled in the VSA, VBP, and VFP regions

Horizontal Acti ve (HACT) state

> > >

Only one command is transmitted per line, even in the case of the last line of a
frame but one command is possible for each line.

The MIPI Controller avoids sending commands in the last line because it is
possible that the last line is sho rter than the other ones. For instance, the line
time (tL) could be half a cycle longer than the tL on the DPI interface, that is,

each line in the frame taking half a cycle from time for the last line. This results

in the last line being (1/2 cycle) * (nu mber of lines  -1) shorter than tL.

The dpicolorm and dpishutdn input signals are also able to trigger the sending of

command packets. The commands are DSI data types Color Mode On, Color

Mode Off, Shut Down Peripheral, and Turn on Peripheral. These comman ds are
not sent in the VACT region. If the Ipcmden bit of the VID_MODE_CFG register

is 1, these commands are sentin LP mode. In LP mode, the ouvact_Ipcmd_time

field ofthe LP_CMD_TIM register is used to determine if these commands can be
transmitted. Iti s assumed that outvact_Ipcmd_time is greater than or equal to

4 bytes (number of bytes in a short packet), because the DWC_mipi_dsi_host

does not transmit these commands on the last line.

If the frame_BTA_ack field is set in the VID_MODE_CFG register, a B TAis
generated by DWC_mipi_dsi_host after the last line of a frame. This may

coincide with a write command or a read command. In either case, the edpihalt
signal is held asserted until an acknowledge has been received (control of the

DSl busisreturnedt o the host).

If the Ipcmden bit of the VID_MODE_CFG register is setto 1, the commands are

sentin low -power in Video mode. In this case, it is hecessary to calculate the
time available, in bytes, to transmit a command in LP mode for Horizontal Front
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Porch (HFP), Vertical Sync Active (VSA), Vertical Back Porch (VBP), and Vertical
Front Porch(VFP) regions.

The outvact_Ipcmd_time field of the LP_CMD_TIM register indicates the time
available (in bytes) to transmit a command in LP mode, based on the escape
clock, on a line during the VSA, VBP, and the VFP

Outvact_ Ipcmd_time=(tL - (Time to transmit HSS and HSE frames +tHSA+Time

to enter and leave LP mode+Time to send the D -PHY LPDT command)) /
escape clock period / 8/ 2

Where,

tL=Line time
tHSA = Time to send a short packet (for sync events) or time of the HAS pulse

(for sync pulses)

In the above equation, division by eight is done to convert the time available to
bytes and division by two is done because one bit is transmitted once in every
two e scape clock cycles.

The outvact_Ipcmd_time filed can be compared directly with the size of the
command to be transmitted to determine if there is enough time to transmit
the command. The maximum size of a command that can be transmitted in LP
mode is limi ted to 255 bytes by this field. This register must be programmed
to a value greater than or equal to 4 bytes for the transmission of the DCTRL
commands such as shutdown and colorm in LP mode.

Consider an example with 12.6 s per line and assume an escape c lock
frequency of 15 MHz. In this case, 189 escape clock cycles are available to
enter and exit LP mode and transmit command. The following are assumed:

Sync pulses are not being transmitted

Two lane byte clock ticks are required to transmit a short packet

phy _Ip2hs_time=16

phy _Ip2p_time=20

In this example, a 11  -byte command can be transmitted as follows:

outvact _Ipcmd_time=(12.6 s-(2*10ns) -(16 *10ns) -(20 *10ns) -(8*66 ns))/ 66
ns/8/2=11 bytes

The invact_lpcmd_time field of the LP_CMD_TIM register indicates the time
available (in bytes) to transmite a command in LP mode (based on the escape
clock) in the Vertical Active (VACT) region. This time is calculated as follows:

Invact_Ipcmd_time= ((tHFP -Time to enter and leave low  -power mode +
Blanking per iod before the HFP when in Burst mode - TimetosendtheD -PHY
LPDT command) / escape clock period) / 8

Where,

tHFP=line time -tHSA-tHBP-tHACT

tHACT=vid_pkt_size *bits_per_pixel*lane_byte clock period / num_lanes

The invact_Ipcmd_time field can be compared directly with the size of the
command to be transmitted to determined if there is time to transmit the
command.

Consider an example where the refresh rate is 60 Hz. The number of lines is
1320 (typical). The tL in this case is 12.6 s. With alane byte clo  ck of 100 MHz,
1260 clock ticks are availabel to transmit a single frame. If 800 ticks are used for
pixel data then 460 ticks (4.6 s) are available for Horizontal Sync Start (HSS),
HFP, and HBP. Assuming that 2.3 s is available for HFP and the escape clock is
15MHz, only 34 LP clock ticks are available to enter LP, transmit a command,
and return from LP mode. Approximately 12 escape clock ticks are required to

High Performance and Low - power Processor for Digital Media Application 92




Rockel? RK61X Technical Reference Manual Rev 1.3.1

enter and leave LP mode. Therefore, only 1 byte could be transmitted in this
period.

A short packe t(for example, generic short write) requires a minimum of 4 bytes.
Therefore, in this exampled, commands are not sentin the VACT region. If Burst
mode is enabled, more time is available to transmit commands in the VACT
region. The following are assumed:

The controller is not in Burst mode

phy _Ip2hs_time=16

phy_lp2hs_time=16

In this examplem invact_lpcmd_time is calculated as follows:

Invact Ipcmd_time = (2.3 si(16*10ns) -(20*10ns) -(8*66 ns)) /66 ns/8=2

bytes

The outvact_Ipcmd_time and invact_Ipcmd_t ime fields allow a simple
comparision to determine if a command can be transmitted in any of the BLLP
periods.

Figure 5 -21 illustrates the meaning of invact_Ipcmd_time and
outvact_Ipcmd_time, matching them with the shaded areas and the VACT
region.

VSA

VSS or and
HSS PLLE VBP
lines
HSS + HBP RGB U HFP VACT
burst mode lines

VFP

HSS BLLP L

4—— outvact Ipemd_time ————————

-4—— invact_lpcmd_time —p
Fig. 7-8Location of outvact_Ipcmd_time and invact_Ilpcmd_time in the Image Area

If the Ipcmden bit of the VID_MODE_CFG register is 0, the commands are sent
in high_speed in Video Mode. In this case, the DWC_mipi _dsi_host
automatically determines the area where each command can be sent and no
programming or calculation is requied.

On read command Transmission, the max_rd_time field of the PHY_TMR_CFG
register configures the maximum amount of time required to perf orm aread
command in lane byte clock cycles.

The maximum time required to perform a read command in Lane byte clock

cycles (max_rd_time) =Time to transmit the read command in LP mode + Time

to enter and leave LP mode + Time to return the read data packet from the
peripheral device.

The time to return the read data packet from the pripheral depends on the

number of bytes read and the escape clock frequency of the peripheal; not the

escape clock of the host. The max_rd_time field is used in both HS and LP mo de
to determine if there is time to complete a read command in a BLLP period.

In high -speed mode (Ipcmden=0), max_rd_time is calculated as follows:

max _rd_time =phy_hs2Ip_time + Time to return the read data packet from the
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peripheral device + phy_hs2hs_t ime

In low -power mode (Ipcmden = 1), max_rd_time is calculated as follows:

max _rd_time = phy_hs2Ilp_time +LPDT command time + Read command time

in LP mode + Time to return the data read from the peripheral device +
phy_lp2hs_time

Where,

LPDT command time =  (8*Host escape clock period) / Lane byte clock period
Read command time in LP mode = (32 * host escape clock period) / lane byte
clock period

It is recommended to keep the maximum number of bytes read from the
peripheral to a minimum to have sufficient ti me available to issue the read
commands on a line. Ensure that max_rd_time * Lane byte clock period is less
than outvact Ipcmd_time *8* Escape clock period of the host.

Otherwise, the read commands are serviced on the last line of a frame and the
edpihalt si gnal may be asserted. If it is necessary to read a large number of
parameters (, 16), increase the max_rd_time while the read command is being
executed. When the read has completed, decrease the max_rd_time to a lower
value.

7.4 Register Description

This secti on describes the control/status registers of the design.
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7.4.1 Register Summary
Name Offset [Size Reset Description
Value
MIPIC_VERSION 0x0000({W [0x3131302a|Version of the mipi controller
MIPIC_PWR_UP 0x0004|W |0x00000000|Core power-up
MIPIC_CLKMGR_CFG |0x0008|W |0x00000000 C_o_nfiguration of the Internal clock
- - dividers
MIPIC_DPI_CFG 0x000c|W |0x00000000|The DPI interface configuration.
MIPIC_RESERVED 0x0010{W |0x00000000(Reserved
MIPIC_RESERVED1 0x0014(W [0x00000000|Reserved
MIPIC_PCKHDL_CFG 0x0018(W |0x00000000(Packet handler configuration
MIPIC_VID_MODE_CFG [0x001c|W [0x00000000|Video mode configuration.
MIPIC_VID_PKT_CFG 0x0020(W  |0x00000000|Video packet configuration
MIPIC_CMD_MODE_CFG0x0024|W [0x00000000|Command mode configuration
MIPIC_TMR_LINE_CFG |0x0028|W |0x00000000jLine timing configuration.
MIPIC_VTIMING_CFG 0x002c{W |0x00000000|Vertical timing configuration.
MIPIC_PHY_TMR_CFG |0x0030|W |0x00000000|D-PHY timing configuration
MIPIC_GEN_HDR 0x0034(W |0x00000000|Generic packet header configuration.
MIPIC_GEN_PLD_ DATA |0x0038(W [0x00000000{Generic payload data in and out.
MIPIC_CMD_PKT_STATUOx003c{W [0x00000000{Command packet status
MIPIC_TO_CNT_CFG 0x0040|W |0x00000000| Timeout timers configuration
MIPIC_ERROR_STO 0x0044|W |0x00000000| Interrupt status register 0
MIPIC_ERROR_ST1 0x0048|W |0x00000000| Interrupt status register 1
Masks the interrupt generation triggerd
MIPIC_MSKO 0x004c|W |0x00000000
- by the ERROR_STO reg
Masks the interrupt generation triggerd
MIPIC_MSK1 0x0050({W |0x00000000
- by the ERROR_ST1 reg
MIPIC_PHY_RSTZ 0x0054|W |0x00000000|D-PHY reset control
MIPIC_PHY_IF_CFG 0x0058|W |0x00000000|D-PHY interface configuration
MIPIC_PHY_IF _CTRL 0x005¢c|W |0x00000000|D-PHY PPI interface control
MIPIC_PHY_STATUS 0x0060|W |0x00000000|D-PHY PPI status interface
MIPIC_RESERVED2 0x0064|W |0x00000000|Reserved
MIPIC_RESERVED3 0x0068|W |0x00000000|Reserved
MIPIC_RESERVED4 0x006¢|W |0x00000000|Reserved
Low-power Command Timing
MIPIC_LP_CMD_TIM 0x0070({W |0x00000000 X ) )
Configuration Register.
Notes: Size:B- Byte (8 bits) access, = HW - Half WORD (16 bits) access, @ W -WORD
(32 bits) access
7.4.2 Detail Register Description
MIPIC_VERSION
Address: Operational Base + offset (0x0000)
Version of the mipi controller
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Bit

Attr Reset Value

Description

31.0

RO 0x3131302a

version
indicates the version of the mipi_controller

MIPIC_PWR_UP
Address: Operational Base + offset (0x0004)
Core power -up

Bit Attr Reset Value Description
31:1 RO 0x0 reserved
shutdownz
This bit indicates the core power-up or the reset
0 RW 0x0
0-Reset
1-Power-up

MIPIC_CLKMGR_CFG

Address: Operational Base + offset (0x0008)

Configuration of the internal clock dividers

Bit

Attr Reset Value

Description

31:16

RO 0x0

reserved

15:8

RW 0x00

TO_CLK_DIVISION

This field indicates the division factor for the Time Out
clock used as the timing unit in the configuration of HS
to LP and LP to HS transition error.

7:0

RwW 0x00

TX_ESC_CLK_DIVISION

FieldOO0O Abstract

This field indicates the division factor for the TX_Escape
clock source(lanebyteclk).The value 0 and 1 stop the
TX_ESC clock generation

MIPIC_DPI_CFG
Address: Operational Base + offset (0x000c)

The DPI interface configuration.

Bit Attr Reset Value Description

31:11 RO 0x0 reserved
enl8 loosely

10 RW Ox0 Field0000 Abstra-lct . |
When set to 1,this bit enables 18 loosely packed pixel
stream.
colorm_active low

9 RW 0x0 When set to 1,this bit configures the color mode pin as
active low
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Bit

Attr

Reset Value

Description

RwW

0ox0

shutd_active_low
When set to 1,this bit configures the shut down pin as
active low

RwW

0x0

hsync_active_low
When set to 1,this bit configures the horizontal
synchronism pin as active low.

RwW

0ox0

vsync_active_low
When set to 1,this bit configures the vertical
synchronism pin as active low

RwW

0ox0

dataen_active_low
When set to 1,this bit configures the data enable pin as
active low

4:2

RwW

0ox0

dpi_color_coding

This field configures the DPI color coding as follows:
000:16bit configuration 1

001:16bit configuration 2

010:16bit configuration 3

011:18bit configuration 1

100:18bit configuration 2

101,110,and 111:24bits

1:0

RwW

0ox0

dpi_vid
This field configures the DPI virtual channel id that is
indexed to the Video mode packets.

MIPIC_RESERVED
Address: Operational Base + offset (0x0010)

Reserved

Bit Attr Reset Value Description
311 RO 0x0 reserved
0 W 0X0 Reserved

MIPIC_RESERVED1
Address: Operational Base + offset (0x0014)

Reserved
Bit Attr Reset Value Description
31:1 RO 0x0 reserved
Reserved
0 RW 0x0
Reservedl
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MIPIC_PCKHDL_CFG
Address: Operational Base + offset (0x0018)
Packet handler configuration

Bit Attr Reset Value Description

317 RO 0ox0 reserved

gen_vid_rx
6:5 RW 0ox0 This field indicates the Generic interface read-back
virtual channel identification

en_CRC_rx
4 RwW 0x0 When set to 1,this bit enables the CRC reception and
error reporting

en_ECC_rx
3 RwW 0x0 When set to 1,this bit enables the ECC reception,error
correction,and reporting

en_BTA
2 RW 0ox0 When set to 1,this bit enables the Bus
Turn-Around(BTA) request.

en_EOTp_rx
1 RwW 0x0 FieldOO0O Abstract
When set to 1,this bit enables the EOTp reception

en_EOTp_tx
0 RW 0x0 FieldOO0O Abstract
When set to 1,this bit enables the EOTp transmission

MIPIC_VID_MODE_CFG
Address: Operational Base + offset (0x001c)

Video mode configuration.

Bit Attr Reset Value Description
31:13 RO 0x0 reserved
Ipcmden
12 RW 0x0 When set to 1,this bit enables the command

transmission only in low-power mode

frame_BTA ack
11 RwW 0x0 When set to 1,this bit enables the request for an
acknowledge response at the end of a frame

en_null_pkt

10 RW 0x0 When set to 1,this bit enables the transmission of null
packets in the HACT period.
en_multi_pkt

9 RW 0x0 When set to 1,this bit enables the transmission of multi

video packets in the HACT period

High Performance and Low - power Processor for Digital Media Application 98




Rackchip

B AN T

RK61X Technical Reference Manual Rev 1.3.1

Bit

Attr

Reset Value

Description

RwW

0x0

en_lp_hfp
When set to 1,this bit enables the return to low -power
inside the HFP period when timing allows.

RwW

0x0

en_lp_hbp
When set to 1,this bit enables the return to low -power
inside the HBP period when timing allows.

RwW

0ox0

en_Ip_vact
When set to 1,this bit enables the return to low -power
inside the VACT period when timing allows.

RwW

0ox0

en_lp_vfp
When set to 1,this bit enables the return to low -power
inside the VFP period when timing allows.

RwW

0ox0

en_lp_vbp
When set to 1,this bit enables the return to low -power
inside the VBP period when timing allows.

RwW

0ox0

en_lp_vsa
When set to 1,this bit enables the return to low -power
inside the VSA period when timing allows.

2:1

RwW

0ox0

vid_mode_type

This field indicates the video mode transmission type as
follows:

00:Non-burst with sync pulses

01:Non-burst with sync events

10 and 11:Burst with sync pulses

RwW

0ox0

en_video_mode
When set to 1,this bit enables the DPI Video mode
transmission.

MIPIC_VID_PKT_CFG
Address: Operational Base + offset (0x0020)

Video packet configuration

Bit Attr Reset Value Description

31 RO 0x0 reserved
null_pkt_size

30:21 RW 0x000 This field configures the number of bytes in a null
packet
num_chunks
This field configures the number of chunks to be

20:11 RW 0x000 ) . . . . .
transmitted during a line period(a chunk is a video
packet or a null packet)
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Bit Attr Reset Value Description
vid_pkt_size
This field configures the number of pixels on a single
10:0 RwW 0x000 vedio packet.if you use the 18-bit mode and do not

enable loosely packed stream,this vaule must be a
multiple of 4.

MIPIC_CMD_MODE_CFG
Address: Operational Base + offset (0x0024)
Command mode configuration

Bit

Attr

Reset Value

Description

31:11

RO

0ox0

reserved

10

RwW

0ox0

max_rd_pkt_size

This bit configures the maximum read packet size
command transmission type:

0:High-speed

1:Low-power

RwW

0ox0

decs_sr_Op_tx

This bit configures the DCS short read packet with zero
parameter command transmission type:

0:High-speed

1:Low-power

RwW

0ox0

dcs_sw_1p tx

This bit configures the DCS short write packet with one
parameter command transmission type:

0:High-speed

1:Low-power

RwW

0ox0

dcs_sw_Op_tx

This bit configures the DCS short write packet with zero
parameter command transmission type:

0:High-speed

1:Low-power

RwW

0ox0

gen_sr_2p_tx

This bit configures the Generic short read packet with
two parameter command transmission type:
0:High-speed

1:Low-power

RwW

0ox0

gen_sr_1lp tx

This bit configures the Generic short read packet with
one parameter command transmission type:
0:High-speed

1:Low-power

High Performance and Low

- power Processor for Digital Media Application 100




Rackchip

B AN T

RK61X Technical Reference Manual Rev 1.3.1

Bit Attr Reset Value Description

gen_sr_Op_tx

This bit configures the Generic short read packet with
4 RwW 0x0 zero parameter command transmission type:

0:High-speed

1:Low-power

gen_sw_2p_tx

This bit configures the Generic short write packet with
3 RwW 0x0 two parameter command transmission type:

0:High-speed

1:Low-power

gen_sw_1p_tx

This bit configures the Generic short write packet with
2 RwW 0x0 one parameter command transmission type:

0:High-speed

1:Low-power

gen_sw_0Op_tx

This bit configures the Generic short write packet with
1 RW 0x0 zero parameter command transmission type:

0:High-speed

1:Low-power

en_cmd_mode
0 RW 0x0 When set to 1,this bit enables the Command mode

protocol for transmissions

MIPIC_TMR_LINE_CFG
Addre ss: Operational Base + offset (0x0028)

Line timing configuration.

Bit

Attr

Reset Value

Description

31:18

RwW

0x0000

hline_time
This field configures the size of the total lines counted
in lane byte cycles.

17:9

RwW

0x000

hbp_time
This field configures the Horizontal Back Porch period in
lane byte clock cycles

8:0

RwW

0x000

hsa_time
This field configures the Horizontal Synchronism Active
period in lane byte clock cycles.

MIPIC_VTIMING_CFG
Address: Operational Base + offset (0x002c)
Vertical timing configuration.
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Bit Attr Reset Value Description

31:27 RO 0x0 reserved
v_active_lines

26:16 RwW 0x000 This field configures the Vertical Active period
measured in horizontal lines.
vfp_lines

15:10 RwW 0x00 This field configures the Vertical Front Porch period
measured in horizontal lines.
vbp_lines

9:4 RwW 0x00 This field configures the Vertical Back Porch period
measured in horizontal lines.
vsa_line

3:0 RwW 0x0 This field configures the Vertical Synchronism Active

period measured in horizontal lines.

MIPIC_PHY_TMR_CFG
Address: Operational Base + offset (0x0030)

D-PHY timing configuration

Bit

Attr

Reset Value

Description

31:24

RwW

0x00

phy _hs2Ip_time

This field configures the maximum time that the PHY
takes to go from high -speed to low-power transmission
measured in lane byte clock cycles.

23:16

RwW

0x00

phy Ip2hs_time

This field configures the maximum time that the PHY
takes to go from low -power to high-speed transmission
measured in lane byte clock cycles.

15

RwW

0ox0

reserved
reserved for future use

14:0

RwW

0x0000

max_rd_time

This field configures the maximum time required to
perform a read command in lane byte clock cycles.This
register can only by modified when read commands are
not in progress.

MIPIC_GEN_HDR
Address: Operational Base + offset (0x0034)
Generic packet header configuration.

Bit Attr Reset Value Description
31:24 RO 0x0 reserved
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Bit

Attr

Reset Value

Description

23:16

RwW

0x00

gen_WC_MShyte

This field configures the most significant byte of the
header packet's Word count for long packets or data 1
for short packets.

15:8

RwW

0x00

gen_WC_LSbyte

This field configures the least significant byte of the
header packet's Word count for long packets or data 0
for short packets.

7:6

RwW

0ox0

gen_VC
This field configures the virtual channel id of the header
packet.

5:0

RwW

0x00

gen_DT
This field configures the packet data type of the header
packet

MIPIC_GEN_PLD_DATA

Address: Operational Base + offset (0x0038)
Generic payload data in and out.

Bit Attr Reset Value Description

gen_pld b4

31:24 RW 0x00 i T I
This field indicates byte 4 of the packet payload.
gen_pld_b3

23:16 RW 0x00 e
This field indicates byte 3 of the packet payload.
gen_pld_b2

15:8 RwW 0x00 e i
This field indicates byte 2 of the packet payload.

en_pld_b1l
7:0 RwW 0x00 gen_pic_

This field indicates byte 1 of the packet payload.

MIPIC_CMD_PKT_STATUS
Address: Operational Base + offset (0x003c)
Command packet status

Bit Attr Reset Value Description
31:8 RO 0x0 reserved
reserved
7 RW 0x0
reserved
gen_rd_cmd_busy
6 RW 0x0 This bit is set when a read command is issued and

cleared when the entire response is stored in the FIFO
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Bit

Attr

Reset Value

Description

RwW

0x0

gen_pld_r_full

This bit indicates the full status of the generic read
payload FIFO

Vaule after reset:0x0

RO

0ox0

gen_pld_r_empty

This bit indicates the empty status of the generic read
payload FIFO

Vaule after reset:0x1

RO

0ox0

gen_pld_w_full

This bit indicates the full status of the generic write
payload FIFO

Vaule after reset:0x0

RO

0ox0

gen_pld_w_empty

This bit indicates the empty status of the generic write
payload FIFO

Vaule after reset:0x1

RO

0ox0

gen_cmd_full

This bit indicates the full status of the generic command
FIFO

Vaule after reset:0x0

RO

0ox0

gen_cmd_empty

This bit indicates the empty status of the generic
command FIFO

Vaule after reset:0x1

MIPIC_TO_CNT_CFG
Address: Operational Base + offset (0x0040)
Timeout timers configuration

Bit Attr Reset Value Description
Iprx_to_cnt
This field configures the timeout counter that triggers a
31:16 RW 0x0000 o ,
low-power reception timeout contention
detection(measured in TO_CLK_DIVISION cycles)
hstx_to_cnt
This field configures the timeout counter that triggers a
15:0 RW 0x0000

high-speed transmission timeout contention
detection(measured in TO_CLK_DIVISION cycles)

MIPIC_ERROR_STO
Address: Operational Base + offset (0x0044)

Interrupt status register 0
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Bit

Attr

Reset Value

Description

31:

21

RO

0ox0

reserved

20

RO

0ox0

dphy_errors_4
This bit indicates LP1 contention error ErrContentionLP1
from Lane O

19

RO

0x0

dphy_errors_3
This bit indicates LPO contention error ErrContentionLPQ
from Lane O

18

RO

0ox0

dphy_errors_2
This bit indicates control error ErrControl from Lane 0

17

RO

0ox0

dphy_errors_1
This bit indicates ErrSyncEsc lowpower data
transmission synchronization error from Lane 0

16

RO

0ox0

dphy_errors 0
This bit indicates ErrEsc escape entry error from Lane O

15

RO

0ox0

ack_with_err_15
This bit retrieves the DSI protocol violation from the
Display Acknowledge error report

14

RO

0ox0

ack_with_err_14
This bit retrieves the reserved(specific to device) from
the Display Acknowledge error report

13

RO

0ox0

ack_with_err_13
This bit retrieves the invalid transmission length  from
the Display Acknowledge error report

12

RO

0ox0

ack_with_err_12
This bit retrieves the DSI VC ID Invalid from the Display
Acknowledge error report

11

RO

0ox0

ack_with_err_11
This bit retrieves the not recognized DSI data type
from the Display Acknowledge error report

10

RO

0ox0

ack_with_err_10
This bit retrieves the checksum error(long packet only)
from the Display Acknowledge error report

RO

0ox0

ack_with_err 9
This bit retrieves the ECC error,multi-bit(detected and
corrected) from the Display Acknowledge error report

RO

0ox0

ack_with_err_8
This bit retrieves the ECC error,single-bit(detected and
corrected) from the Display Acknowledge error report

RO

0x0

ack_with_err 7
This bit retrieves the reserved(specific to device) error
from the Display Acknowledge error report
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Bit

Attr

Reset Value

Description

RO

0x0

ack_with_err_6
This bit retrieves the False Control error from the
Display Acknowledge error report

RO

0x0

ack_with_err_5
This bit retrieves the HS Receive Timeout error from the
Display Acknowledge error report

RO

0ox0

ack_with_err_4
This bit retrieves the LP Transmit Sync error error from
the Display Acknowledge error report

RO

0ox0

ack_with_err_3
This bit retrieves the Escape Mode Entry command error
from the Display Acknowledge error report

RO

0ox0

ack_with_err_2
This bit retrieves the EoT sync error from the Display
Acknowledge error report

RO

0ox0

ack_with_err_1
This bit retrieves the SoT Sync error from the Display
Acknowledge error report

RO

0ox0

ack_with_err 0
This bit retrieves the SoT error from the Display
Acknowledge error report

MIPIC_ERROR_ST1
Address: Operational Base + offset (0x0048)

Interrupt status register 1

Bit

Attr

Reset Value

Description

31:13

RO

0ox0

reserved

12

RO

0ox0

gen_pld_recv_err

This bit indicates that during a generic interface packet
read back,the payload FIFO becomes full and the
received data is corrupted.

11

RO

0ox0

gen_pld_rd_err

This bit indicates that during a DCS read data,the
payload FIFO becomes anpty and the data sent to the
interface is corrupted

10

RO

0ox0

gen_pld_send_err

This bit indicates that during a Generic interface packet
build,the payload FIFO becomes empty and corrupt
data is sent.
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Bit Attr Reset Value Description

gen_pld_wr_err
This bit indicates that the system tried to write a

9 RO 0x0 .
payload data through the Generic interface and the
FIFO is full. Therefore,the command is not written.
gen_cmd_wr_err

8 RO —_ This bit indicates that the system tried to write a
command through the Generic interface and the FIFO is
full. Therefore,the command is not written.
dpi_pld_wr_err

- RO 0X0 This bitindicates that during a DPI pixel line storage,the
payload FIFO becomes full and the data stored is
corrupted.
eopt_err

6 RO 0x0 This bit indicates that the EOTp packet is not received
at the end of the incoming peripheral transmission.
pkt_size_err

5 RO 0x0 This bit indicates that the packet size error is detected
during the packet reception.
crc_err

4 RO 0x0 This bit indicates that the CRC error is detected in a
received packet.
ecc_multi_err

3 RO 0x0 This bit indicates that the ECC multiple error is detected
and corrected in a received packet.
ecc_single_err

2 RO 0x0 This bit indicates that the ECC single error is detected
and corrected in a received packet.
to_Ip_rx

1 RO 0X0 This bit indicates that the low -power reception timeout
counter reached the end and contention detection is
detected.
to_hs_tx
This bit indicates that the high -speed transmission

0 RO 0x0 . .
timeout counter reached the end and contention
detection is detected.

MIPIC_MSKO

Address: Operational Base + offset (0x004c)
Masks the interrupt generation triggerd by the ERROR_STO

reg
Bit Attr Reset Value Description
31:21 RO 0x0 reserved
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Bit

Attr

Reset Value

Description

20

RwW

0x0

dphy_errors_4
This bit indicates LP1 contention error ErrContentionLP1
from Lane O

19

RwW

0x0

dphy_errors_3
This bit indicates LPO contention error ErrContentionLPQ
from Lane O

18

RwW

0ox0

dphy_errors_2
This bit indicates control error ErrControl from Lane 0

17

RwW

0ox0

dphy_errors_1
This bit indicates ErrSyncEsc lowpower data
transmission synchronization error from Lane O

16

RwW

0ox0

dphy_errors 0
This bit indicates ErrEsc escape entry error from Lane O

15

RwW

0ox0

ack_with_err_15
This bit retrieves the DSI protocol violation from the
Display Acknowledge error report

14

RwW

0ox0

ack_with_err_14
This bit retrieves the reserved(specific to device) from
the Display Acknowledge error report

13

RwW

0ox0

ack_with_err_13
This bit retrieves the invalid transmission length  from
the Display Acknowledge error report

12

RwW

0ox0

ack_with_err_12
This bit retrieves the DSI VC ID Invalid from the Display
Acknowledge error report

11

RwW

0ox0

ack_with_err_11
This bit retrieves the not recognized DSI data type
from the Display Acknowledge error report

10

RwW

0ox0

ack_with_err_10
This bit retrieves the checksum error(long packet only)
from the Display Acknowledge error report

RwW

0ox0

ack_with_err 9
This bit retrieves the ECC error,multi-bit(detected and
corrected) from the Display Acknowledge error report

RwW

0ox0

ack_with_err_8
This bit retrieves the ECC error,single-bit(detected and
corrected) from the Display Acknowledge error report

RwW

0ox0

ack_with_err 7
This bit retrieves the reserved(specific to device) error
from the Display Acknowledge error report
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Bit

Attr

Reset Value

Description

RwW

0x0

ack_with_err_6
This bit retrieves the False Control error from the
Display Acknowledge error report

RwW

0x0

ack_with_err_5
This bit retrieves the HS Receive Timeout error from the
Display Acknowledge error report

RwW

0ox0

ack_with_err_4
This bit retrieves the LP Transmit Sync error error from
the Display Acknowledge error report

RwW

0ox0

ack_with_err_3
This bit retrieves the Escape Mode Entry command error
from the Display Acknowledge error report

RwW

0ox0

ack_with_err_2
This bit retrieves the EoT sync error from the Display
Acknowledge error report

RwW

0ox0

ack_with_err_1
This bit retrieves the SoT Sync error from the Display
Acknowledge error report

RwW

0ox0

ack_with_err 0
This bit retrieves the SoT error from the Display
Acknowledge error report

MIPIC_MSK1
Address: Operational Base + offset (0x0050)
Masks the interrupt generation triggerd by the ERROR_ST1

reg

Bit

Attr

Reset Value

Description

31:13

RO

0ox0

reserved

12

RO

0ox0

gen_pld_recv_err

This bit indicates that during a generic interface packet
read back,the payload FIFO becomes full and the
received data is corrupted.

11

RO

0ox0

gen_pld_rd_err

This bit indicates that during a DCS read data,the
payload FIFO becomes empty and the datasent to the
interface is corrupted

10

RO

0ox0

gen_pld_send_err
This bit indicates that during a Generic interface packet
build,the payload FIFO becomes empty and corrupt

data is sent.
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Bit Attr Reset Value Description

gen_pld_wr_err
This bit indicates that the system tried to write a

9 RO 0x0 .
payload data through the Generic interface and the
FIFO is full. Therefore,the command is not written.
gen_cmd_wr_err

8 RO —_ This bit indicates that the system tried to write a
command through the Generic interface and the FIFO is
full. Therefore,the command is not written.
dpi_pld_wr_err

- RO 0X0 This bitindicates that during a DPI pixel line storage,the
payload FIFO becomes full and the data stored is
corrupted.
eopt_err

6 RO 0x0 This bit indicates that the EOTp packet is not received
at the end of the incoming peripheral transmission.
pkt_size_err

5 RO 0x0 This bit indicates that the packet size error is detected
during the packet reception.
crc_err

4 RO 0x0 This bit indicates that the CRC error is detected in a
received packet.
ecc_multi_err

3 RO 0x0 This bit indicates that the ECC multiple error is detected
and corrected in a received packet.
ecc_single_err

2 RO 0x0 This bit indicates that the ECC single error is detected
and corrected in a received packet.
to_Ip_rx

1 RO 0X0 This bit indicates that the low -power reception timeout
counter reached the end and contention detection is
detected.
to_hs_tx
This bit indicates that the high -speed transmission

0 RO 0x0 . .
timeout counter reached the end and contention
detection is detected.

MIPIC_PHY_RSTZ
Address: Operational Base + offset (0x0054)
D-PHY reset control

Bit Attr Reset Value Description
31:3 RO 0x0 reserved
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Bit Attr Reset Value Description

phy_enableclk

2 RW 0x0 When set to 1,this bit enables the D-PHY Clock Lane
Module
reservedl

1 RW 0x0
reserved
reserved

0 RW 0x0
reserved

MIPIC _PHY _IF CFG
Address: Operational Base + offset (0x0058)
D-PHY interface configuration

Bit

Attr

Reset Value

Description

31:10

RO

0ox0

reserved

9:2

RwW

0x00

phy_stop_wait_time

This field configures the minimum wait period to
reguest a high-speed transmission after the Stop state
is accounted in clock lane cycles.

1:0

RwW

0ox0

n_lanes

This field configures the number of active data lanes:
00:0ne data lane(lane 0)

01:Two data lane(lanes 0 and 1)

10:Three data lanes(lanes 0,1,and 2)

11:Four data lanes(lanes 0,1,2,and 3)

MIPIC_PHY_IF_CTRL
Address: Operational Base + offset (0x005c)
D-PHY PPI interface control

Bit Attr Reset Value Description
319 RO 0x0 reserved
hy_tx_triggers
8:5 RW 0x0 P ?’—_— 99 . o
This field controls the trigger transmissions.
hy_txexitulpslan
4 RW 0x0 Pry_ P ) .
ULPS mode Exit on all active data lanes
hy_txrequlpslan
3 RW  |ox0 pry_trequip |
ULPS mode Request on all active data lanes
hy_txexitulpsclk
2 RW 0x0 Py P )
ULPS mode Exit on clock lane
hy_txrequlpsclk
1 RW 0x0 pry_txrequip
ULPS mode Request on clock lane
hy_txrequestclkhs
0 RW 0x0 P ),/_ . q )
This bit controls the D-PHY PPI txrequestclkhs signal
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MIPIC_PHY_STATUS
Address: Operational Base + offset (0x0060)

D-PHY PPI status interface

Bit

Attr

Reset Value

Description

31:13

RO

0x0

reserved

12

RO

0ox0

ulpsactivenot3lane
This bit indicates the status of ulpsactivenot3lane
D-PHY signal

11

RO

0ox0

phystopstate3lane
This bit indicates the status of phystopstate3lane D-PHY|
signal

10

RO

0ox0

ulpsactivenot2lane
This bit indicates the status of ulpsactivenot2lane
D-PHY signal

RO

0ox0

phystopstate2lane
This bitindicates the status of phystopstate2lane D-PHY|
signal

RO

0ox0

ulpsactivenotllane
This bit indicates the status of ulpsactivenotllane
D-PHY signal

RO

0ox0

phystopstatellane
This bitindicates the status of phystopstatellane D-PHY|
signal

RwW

0ox0

rxulpsescOlane
This bit indicates the status of rxulpsescOlane D-PHY
signal

RO

0ox0

ulpsactivenotOlane
This bit indicates the status of ulpsactivenotOlane
D-PHY signal

RO

0ox0

phystopstateOlane
This bit indicates the status of phystopstateOlane D-PHY|
signal

RO

0ox0

phyulpsactivenotclk
This bit indicates the status of phyulpsactivenotclk
D-PHY signal

RO

0ox0

phystopstateclklane
This bit indicates the status of phystopstateclklane
D-PHY signal

RO

0x0

phydirection
This bit indicates the status of phydirection D -PHY
signal
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Bit Attr Reset Value Description
hylock
0 RO 0x0 P y - .
This bit indicates the status of phylock D-PHY signal

MIPIC_RESERVED2
Address: Operational Base + offset (0x0064)

Reserved
Bit Attr Reset Value Description
311 RO 0x0 reserved
Reserved
0 RW 0x0
Reserved

MIPIC_RESERVED3
Address: Operational Base + offset (0x0068)

Reserved
Bit Attr Reset Value Description
311 RO 0x0 reserved
Reserved
0 RW 0x0
Reserved

MIPIC_RESERVED4
Address: Operational Base + offset (0x006c¢)

Reserved
Bit Attr Reset Value Description
31:1 RO 0x0 reserved
Reserved
0 RW 0x0
Reserved

MIPIC_LP_CMD_TIM
Address: Operational Base + offset (0x0070)

Low -power Command Timing Configuration Register.

Bit Attr Reset Value Description
31:16 RO 0x0 reserved
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Bit Attr Reset Value Description

outvact_Ipcmd_time

outside VACT region command time.This field
configures the time available to transmit a command in
low-power mode.The time value is expressed in a
number of bytes format.The number of bytes

15:8 RwW 0x00 represents the maximum size of a packet that can fit in
a line during the VSA,VBP,and VFP region.

This field must be configured with a value greater than
or equal to four bytes to allow the transmission of the
DCTRL commands such as shutdown and colorm in
low-power mode.

invact_Ilpcmd_time

Inside VACT region command time.This field configures
the time available to transmit a command in low -power
7:0 RwW 0x00 mode.The time value is expressed in a number of bytes
format.The number of bytes represents the maximum
size of the packet that can fit a line during the VACT

region.
7.5 Application Notes
Low Power Mode is a special feature for D -PHY. You can control this function by
using proper registers from the Innosilicon D -PHY with few operations. The

following is a step by step instruction for low power mode in and out.

Perform the following steps to configure the DPI packet transmission:
Stepl:Global configuration:

Configure n_lanes (PHY_IF_CFG -[1:0]) to define the number of lanes in which
the controller has to perform high -speed transmissions.

Step2:Configure the DPI Interface to define how the DPI interface interacts with
the controller.

Configure dpi_vid (DPI_CFG  -[1:0]): This field configures the virtual channel
that the packet generated by the DPI interface is indexed to.

Configure dpi_color_coding (DPI_CFG -[4:2]):  This field configures the bits per
pixels that the interface transmits and also the variant configuration of each bpp.

If you select 18 bpp, and the Enable_18_loosely_packed is not active, the
number or pixels per line should be a multiple of four.

Configu re dataen_active_low (DPI_CFG  -[5]): This bit configures the polarity of
the dpidataen signal and enables if it is active low.

Configure vsync_active_low( DPI_CFG -[6]): This bit configures the polarity of
the dpivsync signal and enables if it is active low.

Configure vsync_active_low( DPI_CFG -[7]): This bit configures the polarity of
the dpivsync signal and enables if it is active low.

Configure vsync_active_low( DPI_CFG -[8]): This bit configures the polarity of
the dpishutdn signal and enables if it is acti ve low.

Configure vsync_active_low( DPI_CFG -[9]): This bit configures the polarity of
the dpicolorm signal and enables if it is active low.
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Configure en 18_loosely(DPI_CFG  -[10]): This bit configures if the pixel packing
is done loosely or packed when dpi_ color_coding is 18 bpp. This bit enables
loosely packing.

Step3: Select the Video Transmission Mode to define how the processor requires
the video line to be transported through the DSI link.

Configure low - power transitions (VID_MODE_CFG  -[8:3]): This  defines the
video line to be transported through the DSI link.

Configure low - power transitions (VID_MODE_CFG  -[8:3]): This defines the
video periods which are permitted to go to low -power ifthere is available time to
do so.

Configure frame_BTA_a ck (VID_MODE_CFG -[11]): This specifies if the
controller should request the peripheral acknowledge message at the end of
frames.

Burst mode: In this mode, the entire active pixel line is buffered into a FIFO
and transmitted in a single packed with no interruptions. This transmission
mode requires that the DPI Pixel FIFO has the capacity to store a full line of
active pixel data inside it. This mode is optimally used if the difference between

pixel required bandwidth and DSI link bandwidth is very diffe rent. This enables
the DWC_mipi_dsi_host to quickly dispatch the entire active video line in a

single burst of data and then return to low - power mode.

Configure the register fiedl vid_mode_type (VID_MODE_CFG -[10]),

num_chunks (VID_PKT_CFG -[20:11]), and null_pkt_size
(VID_PKT_CFG -[30:21]) are automatically ignored by the DWC_mipi_dsi_host.
Non - Burst mode: In this mode, the processor uses the partitioning properties of
the DWC_mipi_dsi_host to divide the video line transmission into several DSI
packets. T his is done to match th pixel required bandwidth with the DSI link
bandwidth. With this mode, the controller configuration dose not require a full
line of pixel data to be stored inside the DPI Pixel FIFO. It requires only the
content of one video packet.

Configure the vid_mode_type field (VID_MODE_CFG -[2:1]) with 2 GOx.

Configure the vid_mode_type field (VID_MODE_CFG -[2:1]) with 2 @00x to
enable the transmission of sync pulses.
Configure the vid_mode_type field (VID_MODE_CFG -[2:1]) with 2  @O01to
enable t he transmission of sync events.
Configure the vid_mode_type field (VID_MODE_CFG -[10:0]) with the number
of pixels to be transmitted in a single packet.
Configure the en_multi_pkt field (VID_MODE_CFG -[9]) to enable the division of
the active video transmiss  ion into more than one packet.

Configure the num_chunks field (VID_MODE_CFG -[20:11]) with the number
of video chunks that the active video transmission is divided into.

Configure the en_null_pkt field (VID_MODE_CFG -[10]) to enable the insertion

of null p ackets between video packets.

The field is effective only when en_multi_pkt field is activated, otherwise the
controller ignores it and does not sent the null packets.

Configure the null_pkt_size field (VID_MODE_CFG -[30:21]) with the actual size
of the ins erted null packet.

Step4:Define the DPI Horizontal timing configuration as follows:

Configure the hline_time field (TMR_LINE_CFG -[31:18]) with the time taken by
a DPI video line accounted in Clock Lane bytes clock cycles (for a clock lane at

500 MHz the Lane byte clock period is 8 ns). When the DPI clock and Clock Lane
clock are not multi  ples, the hline_time is a result of a round of a number. If the
DWC_mipi_dsi_hostis configured to go to low -power, itis possible that the error
included in a line is incremented with the next one. At the end of several lines,
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the DWC_mipi_dsi_hostcan ha  ve a number of errors that can cause a
malfunction of the video transmission.

Configure the hsa_time field (TMR_LINE_CFG -[8:0]) with the time taken by a
DPI Horizontal Sync Active period accounted in Clock Lane byte clock cycles
(normally a period of 8ns)

Configure the hbp_time field (TMR_LINE_CFG -[17:9]) with the time taken by a
DPI Horizontal Sync Active period accounted in Clock Lane byte clock cycles
(normally a period of 8ns). Special attention should be given to the calculation

of this parameter.

Step5:Define the Vertical line configuration:

Configure the vsa_lines field (VTIMING_CFG -[3:0]) with the number of lines
existing in the DPI Vertical Sync Active period.

Configure the vbp_lines field (VTIMING_CFG -[9:4]) with the number of lines
existing int he DPI Vertical Back Porch period.

Configure the vfp_lines field (VTIMING_CFG -[15:10]) with the number of lines
existing in the DPI Vertical Front Porch period.

Configure the v_active_lines field (VTIMING_CFG -[26:16]) with the number of

lines existingint he DPI Vertical Active period.
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Chapter8 MIPID -PHY

8.1 Overview

The MIPI D -PHY integrates a MIPI® V1.0 compatible PHY that supports up to

1GHz high speed data receiver, plus a MIPI® low -power low speed transceiver
that supports data transfer in the bi -directional mode. It supports the full
specifications described in V1.0 of the D -PHY spec. The D -PHY is builtin with a
standard digital inter face to talk to  MIPI Host controller. The architecture
supports connection of multiple data lanes in paral lel T upto 4 datalanes canbe
connected to increase the total through - put, customizable to user determined
configuration s.The MIPI D-PHY supports the electrical portion of MIPI D -PHY
V1.0 standard, covering all transmission modes (ULP/LP/HS).

The MIPI D -PHYsupports the following features:
Mixed -signal D -PHY mixed -signal hard -macro - LS Transmitter and LS/HS
Receiver solution
Designed to MIPI® v1.0 Specifications
Integrated PHY Protocol Interface (PPI) supports interface to CSI, DSl and
Uni ProE MIPIE protocol s
1.0GHz maximum data transfer rate per lane
Expandable to support 4 data lanes, providing up to 4Gbps transfer rate
HS, LP and ULPS modes supported
10Mbps per lane in low -power mode
Unidirectional and bi  -directional modes supported
Automatic termination control for HS and LP modes
Low - Power dissipation: HS less than 3mA/Lane
Tx/Rx Buffers with tunable On - Die -Termination and advanced equalization.
Embed ded ESD, boundary scan support logic.

8.2 Block Diagram

The MIPI D -PHY configuration contains one Clock Lane Module and four Data
Lane Modules. Each of these PHY Lane Modules communicates via two Lines to
a complementary part at the other side of the Lane Int erconnect. The following
diagram shows the D -PHY architecture.
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Fig.8-2MIPI D-PHY V1.0 detailed block diagram

8.3 Function Description

The MIPI D -PHY transceiver is designed to reliably transmit HS and LP/ULP
data/clock over the channel and recover the MIPI LP data stream from any MIPI
input signal. It consists of 4 data transceiver paths and 1 clock transmitting path.

For each data lane a HS transmitter and a LP transceiver is necessary to
transmit/recover the data streams, for the clock lane, a HS/ LP transmitter is
designed to output the high speed clock signal over the channel.

A HS differential signal driven on the Dp and Dn pins is generated by a
differential output driver. For reference, Dp is considered as the positive side
andDnasthe negative side. High speed current switches are designed to output
data streams over the channels.

The Low -Power receiver is an un  -terminated, single -ended receiver circuit. LP
receiver is used to detect the Low - Power state on each pin. For high robustness
the LP receiver can filter out noise pulses and RF interference. Furthermore, any
spikes with a pulse width smaller than 20ns will be rejected.

Contention Detector (LP  -CD) is designed in Data Lane to monitor the line

voltage on each Low -Power signal. Th e LP-CD is used to detect an LP low fault
when the LP transmitter is driving low and the pin voltage is greater than

450mV.

The Low - Power transmitter is a slew  -rate controlled push  -pull driver. The
minimum pull -down and pull -upimpedance of LP driveris 1 10 ohm. Atthe same
time tunable slew rate control logic is available for eye pattern requirement.

8.4 Register Description

This section describes the control/status registers of the design. While you are
reading this chapter please note that the offset addr ess[7:0]is distribute dtwo
parts, one from the bit7 to bit5 is the first address, the other from the bit4 to

bit0 is the second address. When you configure the registers, you must set both

of them. The Clock Lane and Data Lane use the same registers with the same
second address, but the first address is different. Its apb base address is 0xc00.
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8.4.1 Register Summary
Name Offset |Size Reset Description
Value

MIPIPHY_MIPIPHY_REGO0|0x0000({W [0x00000001|mipi phy register O
MIPIPHY_MIPIPHY_REG1|0x0004(W [0x00000003|mipi phy register 1
MIPIPHY_MIPIPHY_REG3{0x000c|W [0x00000003|mipi phy register 3
MIPIPHY_MIPIPHY_REG4|0x0010|W [0x0000007d|mipi phy register 4
MIPIPHY_MIPIPHY_REG2|0x0080|W [0x00000001|mipi phy register 20
MIPIPHY_MIPIPHY REG4|0x0100|W |0x0000000b|mipi phy register 40
MIPIPHY_MIPIPHY_REG4|0x0114|W [0x00000005|mipi phy register 45
MIPIPHY_MIPIPHY_REG4|0x0118|W [0x00000000|mipi phy register 46
MIPIPHY_MIPIPHY_REG4|0x011c|W [0x00000000|mipi phy register 47
MIPIPHY_MIPIPHY_REG4|0x0120|W [0x00000000|mipi phy register 48
MIPIPHY_MIPIPHY_REG4|0x0124|W  [0x00000000| mipi phy register 49
MIPIPHY_MIPIPHY_REG4|0x0128/W [0x00000000|mipi phy register 4a
MIPIPHY_MIPIPHY_REG4|0x012c|W [0x00000000|mipi phy register 4b
MIPIPHY_MIPIPHY_REG4|{0x0130(W [0x00000000|mipi phy register 4c
MIPIPHY_MIPIPHY_REG4|{0x0134/W [0x00000000|mipi phy register 4d
MIPIPHY_MIPIPHY_REG4|0x0138|W [0x00000000|mipi phy register 4e
MIPIPHY_MIPIPHY_REG5({0x0140|W |0x00000000|mipi phy register 50
MIPIPHY_MIPIPHY_REG5({0x0144|W |0x00000000|mipi phy register 51
MIPIPHY_MIPIPHY_ REG5({0x0148|W |0x00000000|mipi phy register 52
MIPIPHY_MIPIPHY_REG6{0x0180|W |0x0000000b|mipi phy register 60
MIPIPHY_MIPIPHY_REG6[{0x0194|W |0x00000005|mipi phy register 65
MIPIPHY_MIPIPHY_ REG6{0x0198|W |0x00000000|mipi phy register 66
MIPIPHY_MIPIPHY_REG6{0x019c|W |0x00000000|mipi phy register 67
MIPIPHY_MIPIPHY_REG6[{0x01a0|W |0x00000000|mipi phy register 68
MIPIPHY_MIPIPHY_REG6({0x01a4|W |0x00000000|mipi phy register 69
MIPIPHY_MIPIPHY_REG6[{0x01a8|W [0x00000000|mipi phy register 6a
MIPIPHY_MIPIPHY_REG6({0x0lac|W |0x00000000|mipi phy register 6b
MIPIPHY_MIPIPHY_REG6[{0x01b0O|W [0x00000000|mipi phy register 6¢
MIPIPHY_MIPIPHY_REG6({0x01b4|W [0x00000000|mipi phy register 6d
MIPIPHY_MIPIPHY_REG6{0x01b8|W |0x00000000|mipi phy register 6e
MIPIPHY_MIPIPHY_REG7[0x01cO|W |0x00000000|mipi phy register 70
MIPIPHY_MIPIPHY_REG7|0x01c4|W [0x00000000|mipi phy register 71
MIPIPHY_MIPIPHY_REG7|0x01c8|W [0x00000000|mipi phy register 72
MIPIPHY_MIPIPHY_REGS8|0x0200|W [0x0000000b|mipi phy register 80
MIPIPHY_MIPIPHY_REGS8|0x0214|W [0x00000005|mipi phy register 85
MIPIPHY_MIPIPHY_REGS8|0x0218|W [0x00000000|mipi phy register 86
MIPIPHY_MIPIPHY_REGS8|0x021c|W [0x00000000|mipi phy register 87
MIPIPHY_MIPIPHY_REGS8|0x0220|W [0x00000000| mipi phy register 88
MIPIPHY_MIPIPHY_REGS8|0x0224|W [0x00000000| mipi phy register 89
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Name Offset |Size Reset Description
Value
MIPIPHY_MIPIPHY_REGS8|0x0228|W |0x00000000|mipi phy register 8a
MIPIPHY_MIPIPHY_REG8[{0x022c|W |0x00000000|mipi phy register 8b
MIPIPHY_MIPIPHY_REG8{0x0230|W [0x00000000|mipi phy register 8c
MIPIPHY_MIPIPHY_ REGS8|0x0234|W |0x00000000|mipi phy register 8d
MIPIPHY_MIPIPHY_REG8[{0x0238|W |0x00000000|mipi phy register 8e
MIPIPHY_MIPIPHY_ REG9|0x0240|W [0x00000000|mipi phy register 90
MIPIPHY_MIPIPHY_ REG9|0x0244|W [0x00000000|mipi phy register 91
MIPIPHY_MIPIPHY_ REGY9|0x0248|W [0x00000000|mipi phy register 92
MIPIPHY_MIPIPHY_ REGA0x0280|W |0x0000000b|mipi phy register a0
MIPIPHY_MIPIPHY_ REGA0x0294|W |0x00000005|mipi phy register a5
MIPIPHY_MIPIPHY_ REGA0x0298|W |0x00000000|mipi phy register a6
MIPIPHY_MIPIPHY_ REGA0x029c|W [0x00000000|mipi phy register a7
MIPIPHY_MIPIPHY_ REGA0x02a0|W |0x00000000|mipi phy register a8
MIPIPHY_MIPIPHY_ REGA0x02a4|W |0x00000000|mipi phy register a9
MIPIPHY_MIPIPHY_ REGA0x02a8|W [0x00000000|mipi phy register aa
MIPIPHY_MIPIPHY_ REGA0x02ac|W |0x00000000|mipi phy register ab
MIPIPHY_MIPIPHY_REGA0x02b0O|W  [0x00000000|mipi phy register ac
MIPIPHY_MIPIPHY_REGA0x02b4|W  [0x00000000|mipi phy register ad
MIPIPHY_MIPIPHY_ REGA0x02b8|W |0x00000000|mipi phy register ae
MIPIPHY_MIPIPHY_REGB0x02cO|W |0x00000000|mipi phy register b0
MIPIPHY_MIPIPHY_ REGB0x02c4|W |0x00000000|mipi phy register b1l
MIPIPHY_MIPIPHY_REGB0x02c8|W |0x00000000|mipi phy register b2
MIPIPHY_MIPIPHY_REGC0x0300|W [0x0000000b|mipi phy register cO
MIPIPHY_MIPIPHY_REGQC0x0314|W [0x00000005|mipi phy register c5
MIPIPHY_MIPIPHY_REGC0x0318|W [0x00000000|mipi phy register c6
MIPIPHY_MIPIPHY_REGQ0x031c|W [0x00000000|mipi phy register c7
MIPIPHY_MIPIPHY_REGQC0x0320|W [0x00000000|mipi phy register c8
MIPIPHY_MIPIPHY_REGQC0x0324|W [0x00000000|mipi phy register c9
MIPIPHY_MIPIPHY_ REGQ0x0328/W [0x00000000|mipi phy register ca
MIPIPHY_MIPIPHY_REGQ0x032c|W [0x00000000|mipi phy register cb
MIPIPHY_MIPIPHY_ REGC0x0330|W |0x00000000|mipi phy register cc
MIPIPHY_MIPIPHY_REGQC0x0334|W [0x00000000|mipi phy register cd
MIPIPHY_MIPIPHY_REG(C0x0338[W |0x00000000|mipi phy register ce
MIPIPHY_MIPIPHY_REGDO0x0340|W [0x00000000|mipi phy register dO
MIPIPHY_MIPIPHY_REGDO0x0344|W [0x00000000|mipi phy register d1
MIPIPHY_MIPIPHY_REGDO0x0348|W [0x00000000|mipi phy register d2

Notes: Size:B- Byte (8 bits) access,

(32 bits) access

8.4.2 Detail Register Description
MIPIPHY _MIPIPHY_REGO
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Address: Operational Base + offset (0x0000)
mipi phy register 0
Bit Attr Reset Value Description
31:7 RO 0x0 reserved
lane_en_ck
lane_en_ck
6 RwW 0x0 1: enable
0: disable
lane_en_3
lane_en_3
5 RwW 0x0 1: enable
0: disable
lane_en_2
lane_en_2
4 RW 0x0 1: enable
0: disable
lane_en_1
lane_en_1
3 RW 0x0 1: enable
0: disable
lane_en 0O
lane_en 0O
2 RW 0x0 1: enable
0: disable
1 RW o) reservedl
reserved
0 2B oxl reserved
reserved
MIPIPHY_ MIPIPHY_ REG1
Address: Operational Base + offset (0x0004)
mipi phy register 1
Bit Attr Reset Value Description
31:3 RO 0x0 reserved
High Performance and Low - power Processor for Digital Media Application 122




Rackchip

szanr RKO1X Technical Reference Manual Rev 1.3.1
Bit Attr Reset Value Description
reg_da_syncrst
reg_da_syncrst
5 RW 0x0 1. reset
0: normal
reg_da_ldopd
reg_da Idopd
1 RW Ox1 1: power down
0: power on
reg_da plipd
reg_da plipd
0 RwW 0x1 1: power down
0: power on
MIPIPHY_ MIPIPHY_ REG3
Address: Operational Base + offset (0x000c)
mipi phy register 3
Bit Attr Reset Value Description
316 RO 0x0 reserved
reg_fbdiv
reg_fbdiv[8]
5 RW 0x0 PLL input reference clock divider
reg_prediv
reg_prediv[4:0]
4:0 RW 0x03 Integer value programmed into feedback divider

MIPIPHY_MIPIPHY_REG4
Address: Operational Base + offset (0x0010)
mipi phy register 4

Bit Attr Reset Value Description
31:8 RO 0x0 reserved
reg_fbdiv
reg_fbdiv[7:0]
7:0 RW 0x7d . L
PLL input reference clock divider
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MIPIPHY_MIPIPHY_ REG20
Address: Operational Base + offset (0x0080)

mipi phy register 20

Bit Attr Reset Value

Description

311 RO 0x0

reserved

Oox1

reg_dig_rstn
reg_dig_rstn
1: normal
0: reset

MIPIPHY_MIPIPHY REG40
Address: Operational Base + offset (0x0100)

mipi phy register 40

Bit Attr Reset Value

Description

31:4 RO 0x0

reserved

3:0 RW Oxb

reg_ths_settle
Clock Lane

Configure the count time of the THS-SETTLE by

protocol.

After the count done, D-PHY will begin to receive the

high speed data.

(Can be configured from 4'h0 to 4'hd)

4'n0000
4'n0001
4'n0010
4'n0011
4'n0100
4'n0101
4'n0110
4'n0111
4'n1000
4'n1001
4'n1010
4'p1011
4'n1100
4'p1101
4'p1110

80-110 MHz
110-150 MHz
150-200 MHz
200-250 MHz
250-300 MHz
300-400 MHz
400-500 MHz
500-600 MHz
600-700 MHz
700-800 MHz
800-1000 MHz
additional adjust
additional adjust
additional adjust
additional adjust

MIPIPHY_MIPIPHY_REG45
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Address: Operational Base + offset (0x0114)
mipi phy register 45
Bit Attr Reset Value Description
316 RO 0x0 reserved
reg_hs_tlpx
Clock Lane
5:0 RwW 0x05 The value of counter for HS Tlpx
Time”~ >=Tlpx~
= Tpin_txbyteclkhs * value

MIPIPHY_MIPIPHY_ REGA46
Address: Operational Base + offset (0x0118)
mipi phy register 46

Bit

Attr

Reset Value

Description

317

RO

0ox0

reserved

6:0

RwW

0x00

reg_hs_ths_prepare

Clock Lane

The value of counter for HS Ths-prepare
For clock lane,  Ths-prepare(38ns~95ns)

For data lane, Ths-prepare(40ns+4UI~85ns+6UlI)

=Ttxddrclkhs*value

MIPIPHY_MIPIPHY_REG47
Address: Operational Base + offset (0x011c)
mipi phy register 47

Bit

Attr

Reset Value

Description

316

RO

0ox0

reserved
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Bit Attr Reset Value Description

reg_hs_the zero
Clock Lane
The value of counter for HS Ths-zero
For clock lane, Ths-prepare+Ths-zero (>=300ns)
For data lane, Ths-prepare+Ths-zero (>= 145 ns +
10*Ul)
= Tpin_txbyteclkhs*value
For clock lane, S_HSTXTHSZERQOJ[5:0] = 6'0100000
For data lane, S_HSTXTHSZEROI5:0] = 6'b001001
Frequency(1/Ul)  Value(Decimal)
80 -110 MHz 3

5:0 RW 0x00 110-150 MHz 4
150-200 MHz 4
200-250 MHz 5
250-300 MHz 6
300-400 MHz 7
400-500 MHz 8
500-600 MHz 10
600-700 MHz 11
700-800 MHz 12
800-1000 MHz 15

MIPIPHY_MIPIPHY_REGA48
Address: Operational Base + offset (0x0120)
mipi phy register 48

Bit

Attr

Reset Value

Description

317

RO

ox0

reserved
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Bit Attr Reset Value Description

reg_hs_ths_trail
Clock Lane
The value of counter for HS Ths-trail
For clock lane, Thstrail (>=60ns)
For data lane, Ths-trail (>=max(8Ul, 60ns+4Ul)
= Tad_txddrclkhs_i* value
For clock lane, S HXTXTHSTRAIL[6:0] = 7'b0100111
For data lane, S_ HXTXTHSTRAIL[6:0] = 7'b0100111
Frequency(1/Ul)  Value(Decimal)
80 -110 MHz 12

6:0 RW 0x00 110-150 MHz 13
150-200 MHz 17
200-250 MHz 20
250-300 MHz 24
300-400 MHz 29
400-500 MHz 35
500-600 MHz 41
600-700 MHz 49
700-800 MHz 52
800-1000 MHz 64

MIPIPHY_MIPIPHY_REG49
Address: Operational Base + offset (0x0124)

mipi phy register 49

Bit Attr Reset Value Description
31:5 RO 0x0 reserved
reg_hs_ths_exit
Clock Lane
The value of counter for HS Ths-exit
4:0 RW 0x00 )
Ths-exit

= Tpin_txbyteclkhs*value

MIPIPHY_MIPIPHY_REG4A
Address: Operational Base + offset (0x0128)
mipi phy register 4a

Bit Attr Reset Value Description
31:4 RO 0x0 reserved
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Bit Attr Reset Value Description
reg_hs_tclk_post
Clock Lane
3.0 RwW 0x0 The value of counter for HS Tclk-post

Tclk-post =Tpin_txbyteclkhs*value

MIPIPHY_MIPIPHY_REG4B
Address: Operational Base + offset (0x012c)
mipi phy register 4b

Bit Attr Reset Value Description
31:8 RO 0x0 reserved
reserved
7:0 RW 0x00 Clock Lane
reserved

MIPIPHY_MIPIPHY_ REG4C
Address: Operational Base + offset (0x0130)
mipi phy register 4c

Bit Attr Reset Value Description
31:2 RO 0x0 reserved
reg_hs_twakup
Clock Lane
1:0 RW 0x0 The value[9:8] of counter for HS Twakup

also see REG4D

MIPIPHY_MIPIPHY_REG4D
Address: Operational Base + offset (0x0134)
mipi phy register 4d

Bit Attr Reset Value Description
318 RO 0x0 reserved
reg_hs_twakup
Clock Lane
The value[7:0] of counter for HS Twakup
7:0 RW 0x00 Twakup for ulpm,

Twakup
= Tpin_sys_clk*value[9:0]
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MIPIPHY_MIPIPHY_ REGA4E
Address: Operational Base + offset (0x0138)
mipi phy register 4e

Bit Attr Reset Value Description

314 RO 0x0 reserved

reg_hs_tclk_pre

Clock Lane

The value of counter for HS Tclk-pre
3:0 RwW 0x0 Tclk-pre for clock lane

Tclk-pre

= Tpin_txbyteclkhs*value

MIPIPHY_MIPIPHY_ REG50
Address: Operational Base + offset (0x0140)
mipi phy register 50

Bit Attr Reset Value Description

31:6 RO 0ox0 reserved

reg_hs_tta_go

Clock Lane

The value of counter for HS Tta-go
5.0 RwW 0x00 Tta-go for turnaround

Tta-go

= Ttxclkesc*value

MIPIPHY_MIPIPHY_REG51
Address: Operational Base + offset (0x0144)
mipi phy register 51

Bit Attr Reset Value Description

31:6 RO 0x0 reserved

reg_hs_tta_sure

Clock Lane

The value of counter for HS Tta-sure
5:0 RW 0x00 Tta-sure for turnaround

Tta-sure

= Ttxclkesc*value

MIPIPHY_MIPIPHY_ REG52
Address: Operational Base + offset (0x0148)
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mipi phy register 52

Bit Attr Reset Value Description
316 RO 0x0 reserved
reg_hs_tta_wait
Clock Lane
The value of counter for HS Tta-wait
Tta-wait for turnaround
5:0 RwW 0x00 Interval from receiving ppi turnaround request to

sending esc request.
Tta-wait
= Ttxclkesc*value

MIPIPHY_MIPIPHY_ REG60
Address: Operational Base + offset (0x0180)
mipi phy register 60

Bit

Attr

Reset Value

Description

314

RO

0ox0

reserved

3:.0

RwW

Oxb

reg_ths_settle

DataO Lane

Configure the count time of the THS-SETTLE by
protocol.

After the count done, D-PHY will begin to receive the
high speed data.

(Can be configured from 4'h0 to 4'hd)
4'b0000 80-110 MHz

4'b0001 110-150 MHz

4'b0010 150-200 MHz

4'b0011 200-250 MHz

4'0100 250-300 MHz

4'0101 300-400 MHz

4'0110 400-500 MHz

4'h0111 500-600 MHz

4'b1000 600-700 MHz

4'1001 700-800 MHz

4'1010 800-1000 MHz

4'b1011 additional adjust

4'b1100 additional adjust

4'b1101 additional adjust

4'b1110 additional adjust
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MIPIPHY_MIPIPHY_ REG65
Address: Operational Base + offset (0x0194)
mipi phy register 65
Bit Attr Reset Value Description
31:6 RO 0x0 reserved
reg_hs_tlpx
Data0O Lane
5:0 RwW 0x05 The value of counter for HS Tlpx

Time ™ >=Tlpx~

= Tpin_txbyteclkhs * value

MIPIPHY_MIPIPHY_ REG66
Address: Operational Base + offset (0x0198)
mipi phy register 66

Bit Attr Reset Value Description
31:7 RO 0x0 reserved
reg_hs_ths_prepare
Data0O Lane
The value of counter for HS Ths-prepare
6:0 RwW 0x00 For clock lane, Ths-prepare(38ns~95ns)

For data lane, Ths-prepare(40ns+4Ul~85ns+6UlI)

=Ttxddrclkhs*value

MIPIPHY_MIPIPHY_REG67
Address: Operational Base + offset (0x019c)
mipi phy register 67

Bit

Attr

Reset Value

Description

31:6

RO

0ox0

reserved
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Bit Attr Reset Value Description

reg_hs_the zero

Data0 Lane

The value of counter for HS Ths-zero

For clock lane, Ths-prepare+Ths-zero (>=300ns)
For data lane, Ths-prepare+Ths-zero (>= 145 ns +
10*Ul)

= Tpin_txbyteclkhs*value

For clock lane, S_HSTXTHSZERQOJ[5:0] = 6'0100000
For data lane, S_HSTXTHSZEROI5:0] = 6'b001001
Frequency(1/Ul)  Value(Decimal)

80 -110 MHz 3
5:0 RwW 0x00 110-150 MHz 4
150-200 MHz 4
200-250 MHz 5
250-300 MHz 6
300-400 MHz 7
400-500 MHz 8
500-600 MHz 10
600-700 MHz 11
700-800 MHz 12
800-1000 MHz 15

MIPIPHY_MIPIPHY_REG68
Address: Operational Base + offset (0x01a0)
mipi phy register 68

Bit Attr Reset Value Description

31:7 RO 0x0 reserved
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Bit Attr Reset Value Description

reg_hs_ths_trail
Data0 Lane
The value of counter for HS Ths-trail
For clock lane, Thstrail (>=60ns)
For data lane, Ths-trail (>=max(8Ul, 60ns+4Ul)
= Tad_txddrclkhs_i* value
For clock lane, S HXTXTHSTRAIL[6:0] = 7'b0100111
For data lane, S_ HXTXTHSTRAIL[6:0] = 7'b0100111
Frequency(1/Ul)  Value(Decimal)
80 -110 MHz 12

6:0 RW 0x00 110-150 MHz 13
150-200 MHz 17
200-250 MHz 20
250-300 MHz 24
300-400 MHz 29
400-500 MHz 35
500-600 MHz 41
600-700 MHz 49
700-800 MHz 52
800-1000 MHz 64

MIPIPHY_MIPIPHY_REG69
Address: Operational Base + offset (0x01a4)

mipi phy register 69

Bit Attr Reset Value Description
31:5 RO 0x0 reserved
reg_hs_ths_exit
DataO Lane
The value of counter for HS Ths-exit
4:0 RW 0x00 )
Ths-exit

= Tpin_txbyteclkhs*value

MIPIPHY_MIPIPHY_REGG6A
Address: Operational Base + offset (0x01a8)
mipi phy register 6a

Bit Attr Reset Value Description
31:4 RO 0x0 reserved
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Bit Attr Reset Value Description
reg_hs_tclk_post
Data0 Lane
3.0 RwW 0x0 The value of counter for HS Tclk-post

Tclk-post =Tpin_txbyteclkhs*value

MIPIPHY_MIPIPHY_ REG6B
Address: Operational Base + offset (Ox0lac)
mipi phy register 6b

Bit Attr Reset Value Description
31:8 RO 0x0 reserved
reserved
7:0 RW 0x00 DataO Lane
reserved

MIPIPHY_MIPIPHY_REG6C
Address: Operational Base + offset (0x01b0)
mipi phy register 6¢

Bit Attr Reset Value Description
31:2 RO 0x0 reserved
reg_hs_twakup
DataO Lane
1:0 RW 0x0 The value[9:8] of counter for HS Twakup

also see REG6D

MIPIPHY_MIPIPHY_REG6D
Address: Operational Base + offset (0x01b4)
mipi phy register 6d

Bit Attr Reset Value Description
318 RO 0x0 reserved
reg_hs_twakup
Data0 Lane
The value[7:0] of counter for HS Twakup
7:0 RW 0x00 Twakup for ulpm,

Twakup
= Tpin_sys_clk*value[9:0]
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MIPIPHY_MIPIPHY_ REG6E
Address: Operational Base + offset (0x01b8)
mipi phy register 6e

Bit Attr Reset Value Description

314 RO 0x0 reserved

reg_hs_tclk_pre

Data0O Lane

The value of counter for HS Tclk-pre
3:0 RwW 0x0 Tclk-pre for clock lane

Tclk-pre

= Tpin_txbyteclkhs*value

MIPIPHY_MIPIPHY_ REG70
Address: Operational Base + offset (0x01c0)
mipi phy register 70

Bit Attr Reset Value Description

31:6 RO 0ox0 reserved

reg_hs_tta_go

DataO Lane

The value of counter for HS Tta-go
5.0 RwW 0x00 Tta-go for turnaround

Tta-go

= Ttxclkesc*value

MIPIPHY_MIPIPHY_REG71
Address: Operational Base + offset (0x01c4)
mipi phy register 71

Bit Attr Reset Value Description

31:6 RO 0x0 reserved

reg_hs_tta_sure

Data0 Lane

The value of counter for HS Tta-sure
5:0 RW 0x00 Tta-sure for turnaround

Tta-sure

= Ttxclkesc*value

MIPIPHY_MIPIPHY_ REG72
Address: Operational Base + offset (0x01c8)
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mipi phy register 72

Bit Attr Reset Value Description
316 RO 0x0 reserved
reg_hs_tta_wait
DataO Lane
The value of counter for HS Tta-wait
Tta-wait for turnaround
5:0 RwW 0x00 Interval from receiving ppi turnaround request to

sending esc request.
Tta-wait
= Ttxclkesc*value

MIPIPHY_MIPIPHY_ REGS80
Address: Operational Base + offset (0x0200)
mipi phy register 80

Bit

Attr

Reset Value

Description

314

RO

0ox0

reserved

3:.0

RwW

Oxb

reg_ths_settle

Datal Lane

Configure the count time of the THS-SETTLE by
protocol.

After the count done, D-PHY will begin to receive the
high speed data.

(Can be configured from 4'h0 to 4'hd)
4'b0000 80-110 MHz

4'b0001 110-150 MHz

4'b0010 150-200 MHz

4'b0011 200-250 MHz

4'0100 250-300 MHz

4'0101 300-400 MHz

4'0110 400-500 MHz

4'h0111 500-600 MHz

4'b1000 600-700 MHz

4'1001 700-800 MHz

4'1010 800-1000 MHz

4'b1011 additional adjust

4'b1100 additional adjust

4'b1101 additional adjust

4'b1110 additional adjust
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MIPIPHY_MIPIPHY_ REGS85
Address: Operational Base + offset (0x0214)
mipi phy register 85
Bit Attr Reset Value Description
31:6 RO 0x0 reserved
reg_hs_tlpx
Datal Lane
5:0 RwW 0x05 The value of counter for HS Tlpx

Time ™ >=Tlpx~

= Tpin_txbyteclkhs * value

MIPIPHY_MIPIPHY_ REG86
Address: Operational Base + offset (0x0218)
mipi phy register 86

Bit Attr Reset Value Description
31:7 RO 0x0 reserved
reg_hs_ths_prepare
Datal Lane
The value of counter for HS Ths-prepare
6:0 RwW 0x00 For clock lane, Ths-prepare(38ns~95ns)

For data lane, Ths-prepare(40ns+4Ul~85ns+6UlI)

=Ttxddrclkhs*value

MIPIPHY_MIPIPHY_REG87
Address: Operational Base + offset (0x021c)
mipi phy register 87

Bit

Attr

Reset Value

Description

31:6

RO

0ox0

reserved
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Bit Attr Reset Value Description

reg_hs_the zero

Datal Lane

The value of counter for HS Ths-zero

For clock lane, Ths-prepare+Ths-zero (>=300ns)
For data lane, Ths-prepare+Ths-zero (>= 145 ns +
10*Ul)

= Tpin_txbyteclkhs*value

For clock lane, S_HSTXTHSZERQOJ[5:0] = 6'0100000
For data lane, S_HSTXTHSZEROI5:0] = 6'b001001
Frequency(1/Ul)  Value(Decimal)

80 -110 MHz 3
5:0 RwW 0x00 110-150 MHz 4
150-200 MHz 4
200-250 MHz 5
250-300 MHz 6
300-400 MHz 7
400-500 MHz 8
500-600 MHz 10
600-700 MHz 11
700-800 MHz 12
800-1000 MHz 15

MIPIPHY_MIPIPHY_REGS88
Address: Operational Base + offset (0x0220)
mipi phy register 88

Bit Attr Reset Value Description

31:7 RO 0x0 reserved
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Bit Attr Reset Value Description

reg_hs_ths_trail
Datal Lane
The value of counter for HS Ths-trail
For clock lane, Thstrail (>=60ns)
For data lane, Ths-trail (>=max(8Ul, 60ns+4Ul)
= Tad_txddrclkhs_i* value
For clock lane, S HXTXTHSTRAIL[6:0] = 7'b0100111
For data lane, S_ HXTXTHSTRAIL[6:0] = 7'b0100111
Frequency(1/Ul)  Value(Decimal)
80 -110 MHz 12

6:0 RW 0x00 110-150 MHz 13
150-200 MHz 17
200-250 MHz 20
250-300 MHz 24
300-400 MHz 29
400-500 MHz 35
500-600 MHz 41
600-700 MHz 49
700-800 MHz 52
800-1000 MHz 64

MIPIPHY_MIPIPHY_REG89
Address: Operational Base + offset (0x0224)

mipi phy register 89

Bit Attr Reset Value Description
31:5 RO 0x0 reserved
reg_hs_ths_exit
Datal Lane
The value of counter for HS Ths-exit
4:0 RW 0x00 )
Ths-exit

= Tpin_txbyteclkhs*value

MIPIPHY_MIPIPHY_REGS8A
Address: Operational Base + offset (0x0228)
mipi phy register 8a

Bit Attr Reset Value Description
31:4 RO 0x0 reserved
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Bit Attr Reset Value Description
reg_hs_tclk_post
Datal Lane
3.0 RwW 0x0 The value of counter for HS Tclk-post

Tclk-post =Tpin_txbyteclkhs*value

MIPIPHY_MIPIPHY_REG8B
Address: Operational Base + offset (0x022c)
mipi phy register 8b

Bit Attr Reset Value Description
31:8 RO 0x0 reserved
reserved
7:0 RW 0x00 Datal Lane
reserved

MIPIPHY_MIPIPHY_REGS8C
Address: Operational Base + offset (0x0230)
mipi phy register 8c

Bit Attr Reset Value Description
31:2 RO 0x0 reserved
reg_hs_twakup
Datal Lane
1:0 RW 0x0 The value[9:8] of counter for HS Twakup

also see REG8D

MIPIPHY_MIPIPHY_REGS8D
Address: Operational Base + offset (0x0234)
mipi phy register 8d

Bit Attr Reset Value Description
318 RO 0x0 reserved
reg_hs_twakup
Datal Lane
The value[7:0] of counter for HS Twakup
7:0 RW 0x00 Twakup for ulpm,

Twakup
= Tpin_sys_clk*value[9:0]
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MIPIPHY_MIPIPHY_ REGS8E
Address: Operational Base + offset (0x0238)
mipi phy register 8e

Bit Attr Reset Value Description

314 RO 0x0 reserved

reg_hs_tclk_pre

Datal Lane

The value of counter for HS Tclk-pre
3:0 RwW 0x0 Tclk-pre for clock lane

Tclk-pre

= Tpin_txbyteclkhs*value

MIPIPHY_MIPIPHY_ REG90
Address: Operational Base + offset (0x0240)
mipi phy register 90

Bit Attr Reset Value Description

31:6 RO 0ox0 reserved

reg_hs_tta_go

Datal Lane

The value of counter for HS Tta-go
5.0 RwW 0x00 Tta-go for turnaround

Tta-go

= Ttxclkesc*value

MIPIPHY_MIPIPHY_REG91
Address: Operational Base + offset (0x0244)
mipi phy register 91

Bit Attr Reset Value Description

31:6 RO 0x0 reserved

reg_hs_tta_sure

Datal Lane

The value of counter for HS Tta-sure
5:0 RW 0x00 Tta-sure for turnaround

Tta-sure

= Ttxclkesc*value

MIPIPHY_MIPIPHY_ REG92
Address: Operational Base + offset (0x0248)
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mipi phy register 92

Bit Attr Reset Value Description
316 RO 0x0 reserved
reg_hs_tta_wait
Datal Lane
The value of counter for HS Tta-wait
Tta-wait for turnaround
5:0 RwW 0x00 Interval from receiving ppi turnaround request to

sending esc request.
Tta-wait
= Ttxclkesc*value

MIPIPHY_MIPIPHY_ REGAO
Address: Operational Base + offset (0x0280)
mipi phy register a0

Bit

Attr

Reset Value

Description

314

RO

0ox0

reserved

3:.0

RwW

Oxb

reg_ths_settle

Data2 Lane

Configure the count time of the THS-SETTLE by
protocol.

After the count done, D-PHY will begin to receive the
high speed data.

(Can be configured from 4'h0 to 4'hd)
4'b0000 80-110 MHz

4'b0001 110-150 MHz

4'b0010 150-200 MHz

4'b0011 200-250 MHz

4'0100 250-300 MHz

4'0101 300-400 MHz

4'0110 400-500 MHz

4'h0111 500-600 MHz

4'b1000 600-700 MHz

4'1001 700-800 MHz

4'1010 800-1000 MHz

4'b1011 additional adjust

4'b1100 additional adjust

4'b1101 additional adjust

4'b1110 additional adjust
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MIPIPHY_MIPIPHY_REGA5
Address: Operational Base + offset (0x0294)
mipi phy register a5
Bit Attr Reset Value Description
31:6 RO 0x0 reserved
reg_hs_tlpx
Data2 Lane
5:0 RwW 0x05 The value of counter for HS Tlpx

Time ™ >=Tlpx~

= Tpin_txbyteclkhs * value

MIPIPHY_MIPIPHY_ REGAG6
Address: Operational Base + offset (0x0298)
mipi phy register a6

Bit Attr Reset Value Description
31:7 RO 0x0 reserved
reg_hs_ths_prepare
Data2 Lane
The value of counter for HS Ths-prepare
6:0 RwW 0x00 For clock lane, Ths-prepare(38ns~95ns)

For data lane, Ths-prepare(40ns+4Ul~85ns+6UlI)

=Ttxddrclkhs*value

MIPIPHY_MIPIPHY_REGA7
Address: Operational Base + offset (0x029c)
mipi phy register a7

Bit

Attr

Reset Value

Description

31:6

RO

0ox0

reserved
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Bit Attr Reset Value Description

reg_hs_the zero

Data2 Lane

The value of counter for HS Ths-zero

For clock lane, Ths-prepare+Ths-zero (>=300ns)
For data lane, Ths-prepare+Ths-zero (>= 145 ns +
10*Ul)

= Tpin_txbyteclkhs*value

For clock lane, S_HSTXTHSZERQOJ[5:0] = 6'0100000
For data lane, S_HSTXTHSZEROI5:0] = 6'b001001
Frequency(1/Ul)  Value(Decimal)

80 -110 MHz 3
5:0 RwW 0x00 110-150 MHz 4
150-200 MHz 4
200-250 MHz 5
250-300 MHz 6
300-400 MHz 7
400-500 MHz 8
500-600 MHz 10
600-700 MHz 11
700-800 MHz 12
800-1000 MHz 15

MIPIPHY_MIPIPHY_REGAS8
Address: Operational Base + offset (0x02a0)
mipi phy register a8

Bit Attr Reset Value Description

31:7 RO 0x0 reserved
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Bit Attr Reset Value Description

reg_hs_ths_trail
Data2 Lane
The value of counter for HS Ths-trail
For clock lane, Thstrail (>=60ns)
For data lane, Ths-trail (>=max(8Ul, 60ns+4Ul)
= Tad_txddrclkhs_i* value
For clock lane, S HXTXTHSTRAIL[6:0] = 7'b0100111
For data lane, S_ HXTXTHSTRAIL[6:0] = 7'b0100111
Frequency(1/Ul)  Value(Decimal)
80 -110 MHz 12

6:0 RW 0x00 110-150 MHz 13
150-200 MHz 17
200-250 MHz 20
250-300 MHz 24
300-400 MHz 29
400-500 MHz 35
500-600 MHz 41
600-700 MHz 49
700-800 MHz 52
800-1000 MHz 64

MIPIPHY_MIPIPHY_REGA9
Address: Operational Base + offset (0x02a4)

mipi phy register a9

Bit Attr Reset Value Description
31:5 RO 0x0 reserved
reg_hs_ths_exit
Data2 Lane
The value of counter for HS Ths-exit
4:0 RW 0x00 )
Ths-exit

= Tpin_txbyteclkhs*value

MIPIPHY_MIPIPHY_REGAA
Address: Operational Base + offset (0x02a8)
mipi phy register aa

Bit Attr Reset Value Description
31:4 RO 0x0 reserved
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Bit Attr Reset Value Description
reg_hs_tclk_post
Data2 Lane
3.0 RwW 0x0 The value of counter for HS Tclk-post

Tclk-post =Tpin_txbyteclkhs*value

MIPIPHY_MIPIPHY REGAB
Address: Operational Base + offset (Ox02ac)
mipi phy register ab

Bit Attr Reset Value Description
31:8 RO 0x0 reserved
reserved
7:0 RW 0x00 Data2 Lane
reserved

MIPIPHY_MIPIPHY_REGAC
Address: Operational Base + offset (0x02b0)
mipi phy register ac

Bit Attr Reset Value Description
31:2 RO 0x0 reserved
reg_hs_twakup
Data2 Lane
1:0 RW 0x0 The value[9:8] of counter for HS Twakup

also see REGAD

MIPIPHY_MIPIPHY_REGAD
Address: Operational Base + offset (0x02b4)
mipi phy register ad

Bit Attr Reset Value Description
318 RO 0x0 reserved
reg_hs_twakup
Data2 Lane
The value[7:0] of counter for HS Twakup
7:0 RW 0x00 Twakup for ulpm,

Twakup
= Tpin_sys_clk*value[9:0]
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MIPIPHY_MIPIPHY_ REGAE
Address: Operational Base + offset (0x02b8)
mipi phy register ae

Bit Attr Reset Value Description

314 RO 0x0 reserved

reg_hs_tclk_pre

Data2 Lane

The value of counter for HS Tclk-pre
3:0 RwW 0x0 Tclk-pre for clock lane

Tclk-pre

= Tpin_txbyteclkhs*value

MIPIPHY_MIPIPHY_ REGBO
Address: Operational Base + offset (0x02c0)
mipi phy register b0

Bit Attr Reset Value Description

31:6 RO 0ox0 reserved

reg_hs_tta_go

Data2 Lane

The value of counter for HS Tta-go
5.0 RwW 0x00 Tta-go for turnaround

Tta-go

= Ttxclkesc*value

MIPIPHY_MIPIPHY_REGB1
Address: Operational Base + offset (0x02c4)
mipi phy register bl

Bit Attr Reset Value Description

31:6 RO 0x0 reserved

reg_hs_tta_sure

Data2 Lane

The value of counter for HS Tta-sure
5:0 RW 0x00 Tta-sure for turnaround

Tta-sure

= Ttxclkesc*value

MIPIPHY_MIPIPHY_ REGB2
Address: Operational Base + offset (0x02c8)
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mipi phy register b2

Bit Attr Reset Value Description
316 RO 0x0 reserved
reg_hs_tta_wait
Data2 Lane
The value of counter for HS Tta-wait
Tta-wait for turnaround
5:0 RwW 0x00 Interval from receiving ppi turnaround request to

sending esc request.
Tta-wait
= Ttxclkesc*value

MIPIPHY_MIPIPHY_REGCO
Address: Operational Base + offset (0x0300)
mipi phy register cO

Bit

Attr

Reset Value

Description

314

RO

0ox0

reserved

3:.0

RwW

Oxb

reg_ths_settle

Data3 Lane

Configure the count time of the THS-SETTLE by
protocol.

After the count done, D-PHY will begin to receive the
high speed data.

(Can be configured from 4'h0 to 4'hd)
4'b0000 80-110 MHz

4'b0001 110-150 MHz

4'b0010 150-200 MHz

4'b0011 200-250 MHz

4'0100 250-300 MHz

4'0101 300-400 MHz

4'0110 400-500 MHz

4'h0111 500-600 MHz

4'b1000 600-700 MHz

4'1001 700-800 MHz

4'1010 800-1000 MHz

4'b1011 additional adjust

4'b1100 additional adjust

4'b1101 additional adjust

4'b1110 additional adjust
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MIPIPHY_ _MIPIPHY_REGC5
Address: Operational Base + offset (0x0314)
mipi phy register c5
Bit Attr Reset Value Description
31:6 RO 0x0 reserved
reg_hs_tlpx
Data3 Lane
5:0 RwW 0x05 The value of counter for HS Tlpx

Time ™ >=Tlpx~

= Tpin_txbyteclkhs * value

MIPIPHY_MIPIPHY_ REGC6
Address: Operational Base + offset (0x0318)
mipi phy register c6

Bit Attr Reset Value Description
31:7 RO 0x0 reserved
reg_hs_ths_prepare
Data3 Lane
The value of counter for HS Ths-prepare
6:0 RwW 0x00 For clock lane, Ths-prepare(38ns~95ns)

For data lane, Ths-prepare(40ns+4Ul~85ns+6UlI)

=Ttxddrclkhs*value

MIPIPHY_MIPIPHY_REGCY7
Address: Operational Base + offset (0x031c)
mipi phy register c7

Bit

Attr

Reset Value

Description

31:6

RO

0ox0

reserved
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Bit Attr Reset Value Description

reg_hs_the zero

Data3 Lane

The value of counter for HS Ths-zero

For clock lane, Ths-prepare+Ths-zero (>=300ns)
For data lane, Ths-prepare+Ths-zero (>= 145 ns +
10*Ul)

= Tpin_txbyteclkhs*value

For clock lane, S_HSTXTHSZERQOJ[5:0] = 6'0100000
For data lane, S_HSTXTHSZEROI5:0] = 6'b001001
Frequency(1/Ul)  Value(Decimal)

80 -110 MHz 3
5:0 RwW 0x00 110-150 MHz 4
150-200 MHz 4
200-250 MHz 5
250-300 MHz 6
300-400 MHz 7
400-500 MHz 8
500-600 MHz 10
600-700 MHz 11
700-800 MHz 12
800-1000 MHz 15

MIPIPHY_MIPIPHY_REGCS
Address: Operational Base + offset (0x0320)
mipi phy register c8

Bit Attr Reset Value Description

31:7 RO 0x0 reserved
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Bit Attr Reset Value Description

reg_hs_ths_trail
Data3 Lane
The value of counter for HS Ths-trail
For clock lane, Thstrail (>=60ns)
For data lane, Ths-trail (>=max(8Ul, 60ns+4Ul)
= Tad_txddrclkhs_i* value
For clock lane, S HXTXTHSTRAIL[6:0] = 7'b0100111
For data lane, S_ HXTXTHSTRAIL[6:0] = 7'b0100111
Frequency(1/Ul)  Value(Decimal)
80 -110 MHz 12

6:0 RW 0x00 110-150 MHz 13
150-200 MHz 17
200-250 MHz 20
250-300 MHz 24
300-400 MHz 29
400-500 MHz 35
500-600 MHz 41
600-700 MHz 49
700-800 MHz 52
800-1000 MHz 64

MIPIPHY_MIPIPHY_REGC9
Address: Operational Base + offset (0x0324)

mipi phy register c9

Bit Attr Reset Value Description
31:5 RO 0x0 reserved
reg_hs_ths_exit
Data3 Lane
The value of counter for HS Ths-exit
4:0 RW 0x00 )
Ths-exit

= Tpin_txbyteclkhs*value

MIPIPHY_MIPIPHY_REGCA
Address: Operational Base + offset (0x0328)
mipi phy register ca

Bit Attr Reset Value Description
31:4 RO 0x0 reserved
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Bit Attr Reset Value Description
reg_hs_tclk_post
Data3 Lane
3.0 RwW 0x0 The value of counter for HS Tclk-post

Tclk-post =Tpin_txbyteclkhs*value

MIPIPHY_MIPIPHY_ REGCB
Address: Operational Base + offset (0x032c)
mipi phy register cb

Bit Attr Reset Value Description
31:8 RO 0x0 reserved
reserved
7:0 RW 0x00 Data3 Lane
reserved

MIPIPHY_MIPIPHY_REGCC
Address: Operational Base + offset (0x0330)
mipi phy register cc

Bit Attr Reset Value Description
31:2 RO 0x0 reserved
reg_hs_twakup
Data3 Lane
1:0 RW 0x0 The value[9:8] of counter for HS Twakup

also see REGCD

MIPIPHY_MIPIPHY_REGCD
Address: Operational Base + offset (0x0334)
mipi phy register cd

Bit Attr Reset Value Description
318 RO 0x0 reserved
reg_hs_twakup
Data3 Lane
The value[7:0] of counter for HS Twakup
7:0 RW 0x00 Twakup for ulpm,

Twakup
= Tpin_sys_clk*value[9:0]
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MIPIPHY_MIPIPHY REGCE
Address: Operational Base + offset (0x0338)
mipi phy register ce

Bit Attr Reset Value Description

314 RO 0x0 reserved

reg_hs_tclk_pre

Data3 Lane

The value of counter for HS Tclk-pre
3:0 RwW 0x0 Tclk-pre for clock lane

Tclk-pre

= Tpin_txbyteclkhs*value

MIPIPHY_MIPIPHY_ REGDO
Address: Operational Base + offset (0x0340)
mipi phy register dO

Bit Attr Reset Value Description

31:6 RO 0ox0 reserved

reg_hs_tta_go

Data3 Lane

The value of counter for HS Tta-go
5.0 RwW 0x00 Tta-go for turnaround

Tta-go

= Ttxclkesc*value

MIPIPHY_MIPIPHY_REGD1
Address: Operational Base + offset (0x0344)
mipi phy register d1

Bit Attr Reset Value Description

31:6 RO 0x0 reserved

reg_hs_tta_sure

Data3 Lane

The value of counter for HS Tta-sure
5:0 RW 0x00 Tta-sure for turnaround

Tta-sure

= Ttxclkesc*value

MIPIPHY_MIPIPHY_ REGD2
Address: Operational Base + offset (0x0348)
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mipi phy register d2

Bit Attr Reset Value Description

31:6 RO 0x0 reserved

reg_hs_tta_wait

Data3 Lane

The value of counter for HS Tta-wait

Tta-wait for turnaround

5:0 RwW 0x00 Interval from receiving ppi turnaround request to
sending esc request.

Tta-wait

= Ttxclkesc*value

8.5 Interface  Timing

This section shows a PPI timing relationship at high -speed transmission. While
pin_txrequesths is low, the Lane Module ignores the val ue of pin_txdatahs. To
begin the transmission, the protocol drives pin_txdatahs with the first byte of

data and asserts pin_txrequesths. This data byte is accepted by the PHY on the

first rising edge of pin_txbyteclkhs with pin_txreadyhs also asserted. At this
point, the protocol logic drives the next data byte onto pin_txdatahs. After every

rising clock cycle with pin_txreadyhs active, the protocol supplies a new valid

data byte or ends the transmission. After the last data byte has been transferred

to the Lane Module, pin_txrequesths is driven low to cause the Lane Module to

stop the transmission and enter Stop state. The minimum number of bytes

transmitted could be as small as one.

pin_txbyteckns | || Ll L L L L

pin_txrquesths ] |
pin txdatahs DATAD DATAL DATA2 DATAN
pin_txreadyhs ‘ L
Fig.8-3HSTX PPI Timing
This section shows a PPI timing relationship at low - power data transmission
operation. The Protocol directs the Data Lane to enter Low -Power data
transmission Escape mode by asserting pin_txrequestesc with pin_txlpdtesc

high. The Low -Power transmit data is transferred on the pin_txdataesc lines
when pin_txvalidesc and pin_txreadyesc are both active at a rising edge of
pin_txclkesc.

pintxkess | | L[ L0 L[ L1 L1 [ ]|
pin_txrequestesc Q \—
pin_txlpdtesc 4,—‘
pin_txvalidesc
pin_txdataesc DATAO
pin_txreadyesc ’—‘

Fig.8-4LPDT TX PPI Timing
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This section shows a PPI timing relationship at low - power data reception. The
signal pin_rxIpdtesc is asserted when the escape entry command is detected

and stays high until the Lane returns to stop state, indicating that the

tran smission has finished.

pinrxckess | L L L L L L, L
pin_rxlpdtesc Q L
pin_rxvalidesc I A I

DATAO DATAL DATA2

pin_rxdataesc

Fig.8-5LPDTRX PPI Timing

8.6 Application Notes

8.6.1 Low power mode

Low Power Mode is a special feature for D -PHY. You can control this function by
using proper re gisters from the Innosilicon D -PHY with few operations. The
following is a step by step instruction for low power mode in and out.

Low Power in Steps:

Stepl: Send 0x01 to register 0x00. Disable all lanes on analog part.
Step2: Send 0xe3 to register 0x01.D isable PLL and LDO.
Step3: Wait a period before reference clock have been disabled.
Step4: Disable reference clock.

Low Power out Steps:

Stepl: Enable reference clock.

Step2: Wait a period after reference clock have been enabled.
Step3: Send Oxe4 to regis  ter 0x01. Enable PLL and LDO.
Step4: Send 0x7d to register 0x00. Enable all lanes on analog patrt.
Step5: Send 0xe0 to register 0x01. Reset analog.

Step6: Wait a period after analog has been reset.

Step7: Send Ox1e to register 0x20. Reset digital.

Step8: Send 0x1f to register 0x20. Reset digital.

Step9: Wait a period before normal transmission.

8.6.2 Programmable PLL IN DSI TX

Frequency Calculating Formula
The PLL output frequency can be calculated using a simple formula:

PLL_Output_Frequency = FREF/PREDIV*FBDIV

PLL_Output_Frequency: It is equal to DDR - Clock-Frequency * 2

FREF : PLL input reference frequency which equals to the frequence of the
pin_clkhtref

PREDIV : PLL input reference clock divider which can be confi gured by the
register of reg_prediv

FBDIV : Integer value programmed into feedback divide r which can be
configured by the register of reg_fbdiv

For example,
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FREF =2 OMHz, PLL output frequence = 800Hz, so

Additi onal Programming Consi

derations

set PREDIV=1, FBDIV=

1. The divided reference frequency (FREF/PREDIV) should be less than 40MHz.
2. The all possible settings of feedback divider are 12,13,14,16~511.

8.7 ELECTRICAL SPECIFICATIONS
8.7.1 DC SPECIFICATIONS

Table 8-1 HSTransmitter DC siecifications

40

HS TX 150 200 250 mV 1
VemTx static Common -mode
voltage
Vcemtx mismatch 5 mV 2
| § &Tx@.0) | whenoutput is
| Differential -1 or
Differential -0
|V OD| HS transmit 140 200 270 mV 1
differential voltage
| §OD| VOD mismatch when mV 2
output is 10
Differential -1 or
Differential -0
VOHHS HS output high 360 mV 1
voltage
Z0s Single ended output 40 50 62.5 ohm
impedance
E Zos Single ended output 10 %
impedance
mismatch

1. Value when driving into load impedance anywhere in the ZID range.

2. It

.

is recommended
order to minimize radiation and optimize signal integrity.

t he

i mpl ement er

Table 8-2 HSTransmitter DC specifications

_

mi

VIH Logic 1 input voltage 880 mV
ViL Logic 0 input voltage, not 550 mV
in
ULPState
VIL-uLPS Logic 0 input voltage, ULP 300 mV
State
VHYST Input hysteresis 25 mV
Table8-3 LP Transmitter DC Specifications
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VoH The venin output high 11 1.2 1.3 \%
level
VoL The venin output low -50 50 mV
level
ZoLp Output impedance of LP | 110 Y 1
transmitter
1. Though no maximum value for Z OLP is specified, the LP transmitter output

impedance shall ensure theT ~ RLP/T FLP specification is met.

8.7.2 AC specifications

Table 8-4 HS receiver AC specifications

Parameter Description Min Nom Max Unit Note
0 \EMRX(HF) Common -mode 100 mV 2
interference beyond 450
MHz
g \EMRX(LF) Common -mode -50 50 mV 1,4
interference 50MHz T
450MHz
Ccm Common -mode 60 pF 3
termination
1. Excluding O6static

6 ground shift
2. gVCMRX(HF)is the peak amplitude of a
receiver inputs.
3. For higher bit rates a 14pF capacitor will be needed to meet the
common -mode return loss specification.

4. Voltage di fference compared to the DC average common -mode potential.
Table8-5 LP receiver AC siecifications

€ srie Input pulse rejection 300 Vps |17 23

TMIN-RX Minimum pulse width 20 ns 4
response

VINT Peak interference 200 mV
amplitude

fiNT Interference frequency 450 MHz

1. Time -voltage integration of a spike above VIL when being in LP -0 state or

below VIH when beingin LP -1 state

2. Animpulse less than this will not change the receiver state.

3. In addition to the required glitch rejection, implementers shall ensure
rejection of known RF  -interferers.

4. An input pulse greater than this shall toggle the output.

Table 8-6 LP Transmitter AC specifications
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TRLP/T FLP 15% -85% rise time and 25 ns 1
fall time
30% -85% rise time and 35 ns 1,5,6
TrREOT fall time
Tip-puLse-T | Pulse width First LP 40 ns
X of exclusive -O 4
exclusive -O | R clock
R clock the pulse after
LP Stop state
or last pulse
before Stop
state
All other 20 4
pulses
TLP-PERTX Period of the LP 90 ns
exclusive -OR
clock
OV /tsR Slew rate @ C Loap = OpF 500 | mV/n |1,3,7,8
S
Slewrate @ C Loap = 5pF 300 | mVin |1,3,7,8
S
Slew rate @ C Loap = 20pF 250 | mvVin |1,3,7,8
S
Slew rate @ C Loap = 70pF 150 | mv/n | 1,3,7,8
S
Slewrate @ C Loap =0to 30 mV/in |1,2,3
70pF(Falling Edge Only) S
Slew rate @ C Loap =0to 30 mV/n | 1,3,9
70pF(Rising Edge Only) S
Slew rate @ C Loap =0to 30-0.07 mV/n | 1,10,1
70pF(Rising Edge Only) 5* S 1
(Vo,nsT
i 700)
CLoAD Load capacitance 0 70 pF 1

1. CLOAD includesthelow -frequency equivalenttransmission line capacitance.
The capacitance of TX and RX are assumed to always be <10pF. The distributed
line capacitance can be up to 50pF for a transmission line with 2ns delay.

2. When the output volt  age is between 400 mV and 930 mV.

3. Measured as average across any 50 mV segment of the output signal
transition.

4. This parameter value can be lower than TLPX due to differences in rise vs.

fall signal slopes and trip levels and mismatches between Dp and Dn LP
transmitters. Any LP exclusive -OR pulse observed during HS EoT (transition
from HS levelto LP -11)is glit ch behavior as described in section 8.2.2.

5. Therise -timeof TREOT starts fromthe HS common -level atthe moment the
differential amplitude drops below 70mV, due to stopping the differential drive.

6. With an additional load capacitance CCM between 0 and 60pF on the
termination center tap at RX side of the Lane

7. This value represents a corner point in a piecewise linear curve.
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8. When the output voltage is in the range specified by VPIN(absmax).
9. When the output voltage is between 400 mV an d 700 mV.

10. Where VO,INSTis the instantaneous output voltage, VDP or VDN, in
millivolts.

11. When the output voltage is between 700 mV and 930 mV.
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Chapter9 LVDS

9.1 Overview

LVDS transmitter converts a CMOS signal into a low -voltage differential
signal. Using a differential signal reduces the system's susceptibility to noise
and EMI emissions. In addition, using a differential signal can deliver high
speeds. Thisresultsina  very cost -effective solution to some of the greatest
bandwidth bottlenecks in many transmission applications.

LVDS offers designers flexibility around their power supply solution, working
equally well at 3.3V and lower. As a result, designers can reuse th eir LVDS
solution even as systems move to lower voltages.

The LVDS transmitter in jettaplus supports both single channel and dual
channel.

9.1.1 Features

150MHz clock support

Support single pixel and dual pixel interface

28:4 data sub_channel compression at data reate up to 1050Mbps per
channel

Support VGA,SVGA,XGA,SXGA and SXGA+

PLL requires no external components

LVTTL Combo I/O,support LVDS/TTL data output

LVDS mode supply voltage: 1.2V/2.5V,LVTTL mode supply
voltage:1.2V/3.3V

Comply with the Standard TIA [EIA -644 - A LVDS standard

9.2 Block Diagram

P Ivds format > b > Ivds
FRC lvds channel LVDSTX LVDSRX deformat
DITHER ™ convert
> |vds format > Ll Ivds

deformat

Fig.9-1 LVDSBIlock Diagram

9.3 Function description
9.3.1 Ivds channel co nvert

Ivds_channel_convert converts 24 -bit RGB signal totwo  group 24-bit RGB
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Fig. 9-2Ilvds_channel_convertTiming

9.3.2 Truth table of LVDS Transmitter

Table 9- 1 Truth Table of LVDS Transmitter

INPUT OUTPUT
MODE PDN_ |PD | PDN_ | OEN_| PDN | OEN | Dn Tq PADP/N n PADP/N n
CBG | PLL 1 1 2 2 ~m | (1-20) | &CLKP/N1 | &CLKP/N2
(n=1-4) (n=5-8)
Dual
Refer to Refer to
LVDS 1 0 1 0 1 0 X X . .
Figure 2 Figure 2
QOutput
Single
LVDS Refer to
1 0 1 0 0 0 X X . Z
Output Figure 2
(CH1)
LVTTL
Tq Tq
Qutput 0 1 0 1 0 1 X X 110 _11-20
(CH1&2) (q ) (q )
LVTTL
Tq
Output 0 1 0 1 0 0 X X Z
(g=1~10)
(CH1)
QOutput
X 0 0 0 0 0 X X Z Z
Disable
Power
0 1 0 0 0 0 X X Z Z
Down
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In default or after reset, LVDS Transmitter is in Power Down.

9.3.3 DC and AC Specification

This section provides DC and AC information of LVDS Transmitter. Itincludes

the absolute maximum rating conditions for 2.5V(LVDS output mode) I/O
application in Table22 -2 and 3.3V(LVTTL output mode) /O application in
Table22 -3 ,a bsolute maximum rating condition can either caused device
reliability problem or damage the device sufficiently to cause immediate failure.
Transmitter DC electrical specifications are showed in Table22 -4. AC
specifications are characterized in three opera ting condition. Those are
worst -case, typical -case and best -case conditions and the detail of each
condition are listed in the Table22 -5 and Table22 -6 and AC electrical
specifications of transmitter are showed in Table22 -7.

Please be kindly reminded that the LVDS output mode could only work under
2.5V 1/O application, and LVTTL output mode works under 3.3V I/O application.

Table 9-2 Absolute Maximum Rating for 2.5V LVDS Output Application

Symbol Parameter Conditions Minimum Normal Maximum
VDDDLVD LVDS post-driver analog 2.25V 2.5V 2,75V
power

VDDPLVD LVDS level shifter power 2.25V 2.5V 275V

VDDPLL PLL power 225V 2.5V 2,75V

VDD LVDS & Serializer +10% 1.08V 1.2V 1.32V
pre-driver power

Vo Pad output voltage ov VDDDLVD  2.75V

(PADP_n, PADN_n)

Vic Core input voltage (Dn_m, ov VDD 1.32V
OEN_n, PDN_n)

Tapr Operating temperature 0°C 25°C 125°C

Table 9- 3 Absolute Maximum Rating for 3.3V LVTTL Output Application

Symbol Parameter Conditions Minimum Normal Maximum
VDDDLVD LVDS post-driver analog 297V 3.3V 3.63V
power

VDDPLVD LVDS level shifter power 297V 3.3V 3.63V

VDDPLL PLL power 297V 3.3V 3.63V

VDD LVDS & Serializer +10% 1.08V 1.2V 1.32V
pre-driver power

Vo Pad output voltage ov VDDDLVD  3.63V

(PADP_n, PADN_n)

Vic Core input voltage (Dn_m, ov VDD 1.32V
OEN_n, PDN_n)

Topr Operating temperature 0°C 25°C 125°C

Table 9-4LVDS Transmitter DC Electrical Specifications
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Symbol Parameter Conditions Minimum Maximum
Vo Output voltage high, V, or V, Rload = 100Q+1% 1475mV
Vol Output voltage low, V,, or Vg Rload = 100Q+1% 925mV
|V.H. | Output differential voltage Rload = 100Q+1% 250mV 450mV
Vs Output offset voltage Rload = 100Q+1% 1125mV 1375mV
IAVD.,I Change in |Vud| between ‘0’ and ‘1’ | Rload = 100Q+1% 50mV/150mV#
AV, Change in V, between ‘0’ and *1° Rload = 1002+1% 50mV
L, Ly Output current Transmitter shorted 24mA
to ground
L.p Output current Transmitter shorted 12ZmA
to ground
Table 9-5LVDS Transmitter AC Characterization Condition for 2.5V I/O Application
Type Condition
Typical case VDDDLVD=2.5V, VDDPLVD=2.5V, VDDPLL=2.5V, VDD=1.2V,
temperature=25'C  Process = Typical-Typical
Best case VDDDLVD=2.75V, VDDPLVD=2.75V, VDDPLL=2.75V, VDD=1.32V
temperature=0'C Process = Fast-Fast
Best case (High | VDDDLVD=2.75V, VDDPLVD=2.75V, VDDPLL=2.75V, VDD=1.32V
temperature) temperature=125C Process = Fast-Fast
Best case (Low | VDDDLVD=2.75V, VDDPLVD=2.75V, VDDPLL=2.75V, VDD=1.32V
temperature) temperature=-40°C Process = Fast-Fast
Worst case (High | VDDDLVD=2.25V, VDDPLVD=2.25V, VDDPLL=2.25V, VDD=1.08V
temperature) temperature=125°C  Process =Slow-Slow
Worst Case (Low | VDDDLVD=2.25V, VDDPLVD=2.25V, VDDPLL=2.25V, VDD=1.08V
temperature) temperature=-40°C  Process =Slow-Slow

Table 9-6LVDS Transmitter AC Characterization Condition for 3.3V I/O Application

Type Condition

Typical case VDDDLVD=3.3V, VDDPLVD=3.3V, VDDPLL=3.3V, VDD=1.2V,
temperature=25C  Process = Typical-Typical

Best case VDDDLVD=3.63V, VDDPLVD=3.63V, VDDPLL=3.63V, VDD=1.32V
temperature=0"C Process = Fast-Fast

Best case (High | VDDDLVD=3.63V, VDDPLVD=3.63V, VDDPLL=3.63V, VDD=1.32V

temperature) temperature=125C Process = Fast-Fast

Best case (Low | VDDDLVD=3.63V, VDDPLVD=3.63V, VDDPLL=3.63V, VDD=1.32V

temperature)
Worst case (High
temperature)
Worst Case (Low

temperature)

temperature=-40C Process = Fast-Fast

VDDDLVD=2.97V, VDDPLVD=2 97V, VDDPLL=2 .97V, VDD=1.08V
temperature=125°C  Process =Slow-Slow

VDDDLVD=2.97V, VDDPLVD=2.97V, VDDPLL=2.97V, VDD=1.08V

temperature=-40°C  Process =Slow-Slow

High Performance and Low

- power Processor for Digital Media Application 163




Rockel? RK61X Technical Reference Manual Rev 1.3.1

LVDS Transmitter's  timing is characterized with transmission line and measured
at the receiver side. The test circuit and the three - state enable time's measure
point are shows in the Figure 22-3 and Figure 22-4.

J_ |
/
Cin l SOQ
PKG PKG
[] CATS ——
Data 1.2V
Transmit ® [ CATS ——
PKG PKG r
Cu 50Q
Transmitter —|—
Receiver
Fig. 9-3Test Cir cuit of Three -state Enable Time
. Three-state .
: qgable time;: |
OEN I \
\ !
i 1
i L
i . 14V
1
Receiver —L2V d 1.3V \;:
C LV T
' : 1.0V
Fig. 9-4Three - state Enable Time Measure Point
Table 9-7LVDS Transmitter AC Electrical Specifications
Symbol | Parameter Conditions Min Typ Max
Clock Clock signal duty cycle 135MHz 57%
tran vo-d fall time, 20~80% Rlo;1d= 100Q+1% 260[.']‘5 0.3*Tui#
trise V4 rise time, 20~80% Rigas= 1002£1%  260ps 0.3*Tui
Ttcewt |Tphla - tomb | or |tphlb - tphals Riga= 100Q2£1% 50ps
differential skew
trs# Data setup to CK_REF (135MHz) 2.1ns
trp# Data hold from CK_REF (135MHz) 1.9ns
trs#t Data setup to CK_REF (85MHz) 2.7ns
tru# Data hold from CK_REF (85MHz) 2.5ns
trs#t Data setup to CK_REF (20MHz) 8.2ns
tra# Data hold from CK_REF (20MHz) 8ns
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9.4 Register description

Please refer to I12C chapter

9.5 Interface  description

1.1.1 LVDS Transmitter Output

» PADP_1
— PADN_1

» PADP_2
» PADN_2

> PADP_3 channeld
= PADN_3

» PADP_4
» PADN_4

—» CLKP1
P CLKN1

LVDS Transmitter

—» CLKP2
b CLKN2

» PADP_5
—» PADN_5

» PADP_6 channel2
> PADN_6

» PADP_7
» PADN_7

» PADP_8
» PADN_8

Fig. 9-5LVDS Transmitter Interface

When single channel mode, use channell,channel2 output Z.

When dual channel mode,use channell and channel2.

1.1.2 LVTTL Output

When LVDS works in LVTTL mode, the LVDS output signals used as

lcdc_data[19:0] A
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Table 9-8LVDS Corresponding LCDC data in LVTTL mode

LVDS output signals

Icdc_data

I0_LVDS_PADP_1

Icdc_datal0]

|O_LVDS_PADN_1

Icdc_data[1]

|O0_LVDS_PADP_2

Icdc_data[2]

|IO_LVDS_PADN_2

Icdc_data[3]

IO0_LVDS_PADP_3

Icdc_data[4]

IO0_LVDS_PADN_3

Icdc_data[5]

|O_LVDS_PADP_4

Icdc_data[6]

|O0_LVDS_PADN_4

Icdc_data[7]

I0_LVDS_CLKP1

Icdc_data[8]

I0_LVDS_CLKN1

Icdc_data[9]

|IO_LVDS_PADP_5

lcdc_data[10]

IO0_LVDS_PADN_5

Icdc_data[11]

|IO_LVDS_PADP_6

Icdc_data[12]

IO0_LVDS_PADN_6

Icdc_data[13]

|O_LVDS_PADP_7

Icdc_data[14]

|O_LVDS_PADN_7

Icdc_data[15]

|0_LVDS_PADP_8

Icdc_data[16]

|IO_LVDS_PADN_8

Icdc_data[17]

I0_LVDS_CLKP2

Icdc_data[18]

IO_LVDS_CLKN2

Icdc_data[19]
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9.6 TimingDiagram

trs try

\d

CLK \ \

Fig. 9-6Load and Shift Timing

9.7 Application Notes

When use dual channel lvds mode , the timing of LCDC  must configure as below:

h_bp RENRE L RERNEHR

— o
-l -t}

hs J

den

Y
A
A

Fig. 9-7LCDC Timing in Dual LVDSMode
When h_bp is even, Ivds_con_start_phase set to 0.
When h_bp is odd, Ivds_con_start_phase set to 1.
The width of den must be even.
The width of h s must be even.

The dclk need invert to meet the timing of LVDS Transmitter.
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Chapter 10 HDMI

10.1 Overview

HDMI TX is consisted o  f HDMI Transmitter Controller and HDMI Transmitter
PHY which is fully compliant with HDMI 1.4a specification, support ing 3D Display
and up to 4Kx2K highest HD display grade
The HDMI TX provide functionality to  transmit digital television audiovisual
signals from DVD players, set -top boxes and other audiovisual sources to
television sets, projectors and other video displays.HDMI TX ca n carry high
quality multi - channel audio data and can carry all standard and high - definition
consumer electronics video formats. Content protection technology is
available.HDMI TX offers a simple implementation for system on chip (SOC) for
consumer electro nics like DVD player/recorder and camcorder.
The HDMI TX is optimized for high speed (up to 3.4Gbps per TMDS link)
High - Definition applications with robust timing and small silicon area in many
process.HDMI TX containscontroller and transmitter PHY circuit  with
programmable pre -emphasis, slew rate, output voltage swing and resistor
values to drive transmit data with optimal signal quality and distance over the
standard HDMI cable to a standard HDMI display device. The HDMI TX PHY
contain s all HDMI component s including all I/O Library, high performance wide
range PLL, the d ata symbol conversion/synchronization unit. The high
performance drive and capture circuit is capable of working in the range of
250Mbps, 1.65Gbps, all the way up to 3.4Gbps in HDMI 1.4 sta ndard per a
TMDS pair.
The HDMI TX controller ~ supports up to 300 MHz digital core design  in many
process, high definition multimedia interface (HDMI) vi1.4a compliant
transmitter. It supports all mandatory and optional 3D video formats defined in
the HDMI s pecification 1.4a. HDTV formats up to 1080p with up to 48 bit deep
color. Wi th the inclusion of HDCP, the HDMITX allows the secure transmission of
protected content as specified by the HDCP v.1.2 protocol.
The HDMI TX helps reduce system design complexity and cost by incorporating
such add on features as an 12C master for EDID reading, 5V tolerance on the
I2C and hot plug detect pins, and CEC for high -level control functions between
all of the various audiovisual products in a

10.1.1 Features

Very low power operation, less than 60mW in PHY during 1080P HD display
HDMI 1.4/1.3/1.2/1.1, HDCP 1.2 and DVI 1.0 standard compliant
transmitter

Supports data rate from 25MHz, 1.65bps up to 3.4Gbps over a Single
channel HDMI

Support 3D function defined in HDMI 1.4 spec
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TMDS Tx Drivers with programmable output swing, resister values and

pre -emphasis

Supports all DTV resolutions including 480i/576i/480p/576p/720p/1080i

/1080p

Digital video interface supports a pixel size of 24, 30, 36, 48bits color depth

in RGB

S/PDIF output supports PCM, Dolby Digital, DTS digital audio transmission

(32 -192kHz Fs) using IEC60958 and IEC 61937

Multiphase 4MHz fixed bandwidth PLL with low jitter

DDC Bus I2C master interface at 3.3V

HDCP encryption and decryption engine contai ns all the necessary logic
to encrypt the incoming audio and video data

Support HDMI LipSync if needed as addon feature

Lower power operation with optimal power management feature

Embedded ESD, scan support logic.

The EDID and CEC function are also support ed by HDMI Transmitter
Controller

Optional Monitor Detection supported through Hot Plug

Optional HDMI controller solution available

10.2 Block Diagram

HDMI TX is consisted of  HDMI Transmitter Controller and HDMI Transmitter
PHY which is fully compliant with HDMI 1.4a specification.
The HDMI TX Controller use the different periods and encoding types to transmit
audio, video, and control data types and packet definitions for audio and
auxiliary data. The diagram shown below is the architecture of the HDMI TX.
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12C Bus
) o
> TXC-
Video
Signals B> TXO0+
E > TX0-
> TX1+
> TX1-
Audio
Signals
> TX2+
:> > TX2
Fig. 10-1 HDMI Transmitter Architecture
10.3 Electrical Specification
HDMI Transmitter contains tunable source termination and pre -emphasis to

enable high speed operation. The Transmi tter meets the AC specifications below
across all operating conditions specified. Rise and fall times are defined as the

signal transition time between 20% and 80% of the nominal swing voltage

(Vswing) of the device under test. The Transmitter intra -pair s kew is the
maximum allowable time difference (on both low -to-high and high -to-low
transitions) as measured at TP1, between the true and complement signals of a

given differential pair. This time difference is measured at the midpoint on the

single -ended si gnal swing of the true and complement signals. The Transmitter

inter -pair skew is the maximum allowable time difference (on both low -to-high
and high -to-low transitions) as measured at TP1.

Normal Operating Conditions

%yorr Parameter Min Typ Max Units
Vee Supply Voltage 3.0 3.3 3.6 \Y,
VRree Reference Voltage 3.0 3.3 3.6 V
Veen Supply Voltage Noise 100 mVp. p
Ambient Temperature
Ta (with power applied) 0 25 70 N

Absolute Maximum Conditions
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Symbol Parameter Min Typ Max Units
Vect? Supply Voltage 3.3V -0.3 4.0 \Y;
Vi Input Voltage -0.3 Vect0.3 \Y
Vo2 Output Voltage -0.3 Vcet0.3 \Y;
12 Junction Temperature
Vs (with power applied) 125 N
Transmitter DC Characteristics at TP1
Item Value

Single-ended high level output voltage, Vy

AV -10mV< Vi < AV +10mV when
sink <= 165Mhz

AV-200mV< Vi < AV +10mV
when sink >165Mhz

Single-ended low level output voltage, V.

(AV T 600mV) < V| < (AV T
400mV) when sink <=165Mhz

(AVcc T 700mV) < V< (AV T
400mV) when sink > 165Mhz

Single-ended output swing voltage, Vswing

400mV < Vgying< 600mMV

Single-ended standby (off) output voltage, Vorr AV +.10mV
Single-ended standby (off) output current, lore | lore|< 10UA
Transmitter AC Characteristics at TP1
Item Value

Risetime/falltime (20%-80%)

75psec< Risetime/falltime < 0.4 Ty

Overshoot, max

15% of full differential amplitude

(szinq *2)

Undershoot, max 25% of full differential amplitudee
(szing *2)
Intra-Pair Skew at Transmitter Connector, max 0.15 Tuie
Inter-Pair Skew at Transmitter Connector, max 0.20 Tpigel
TMDS Differential Clock Jitter, max 0.25 Tuie

Clock duty cycle

40% to 60%

Programmable Output Resistance and Output Equalization Level

Item

Value

Output Equalization level

10% to 60%

Termination Resistance

50o0hm and 75 ohms selectable with
fine steps

Output Swing Ranges

4 different levels
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0.65

0.25

-0.25

Differential Amplitude
o

-0.65

0.0 0.15 0.31666.. 0.68333.. 085 10
Normalized Time

Fig. 10-2The Eye Diagram of Differential TMDS Signals

The transmitter PHY will meet the above are the normalized eye diagram mask
requirements at TP1 points for any data or clock TMDS output.
10.3.1 Control Signal 1 DDC

DDC (Display Data Channel) control signals follow the I12C Bus specifications.
More details to be filled out from 12C specs.

Item Value
High Voltage Level (Vih) -3.0V <Vih < 3.8V
Low Voltage Level (Vil) -0.5V < Vil < 1.5V
SCL clock frequency 100KHz (max)
Rise time < 1000ns
Fall time < 300ns
Capacitive load on bus line 400pF

10.3.2 Control Signal 1 HPD

HPD (Hot Plug Detect) signal is used by the source to r eddddThe he
sink needs to meet the following requirements for reliable detection.

For Sink
Item Value
High Voltage Level (Vih) 2.4V <Vih < 5.3V
Low Voltage Level (Vil) 0V < Vil <0.4V
For Source
Item Value
High Voltage Level (Voh) 2.0V <Voh <5.3V
Low Voltage Level (Vol) 0V < Vol < 0.8V

10.4 HDMI Transmitter PHY

10.4.1 Description

The HDMI transmitter PHY is designed to be fully compatible with the HDMI
1.4 TP1 source characteristics. Itis optimized for high speed (up to 3.4Gbps per
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TMDS link) HD applications with robust timing, power consumption and small
silicon area.

The transm itter PHY integrates low jitter PLL, bandgap reference and 4 TMDS
channels to deliver multimedia data.Specialized transmitter driver circuit with
tunable pre -emphasis, slew rate, and output voltage swing is able to transmit
data with optimal signal quality and distance over the standard HDMI cable.
Basically, the output driver switches the current supplied by the current source
and drives the differential pair line.

10.4.2 Feature

1. Compatible with HDMI 1.4 specification

2. High speed, up to 3.4Gbps per channel throughput
3. Low power

4. Small size

10.4.3 Block Diagram

ISl -
LPBK ™| Filter

Mode PHY
Registers Ctrl/Cal BIAS Gen

RTERM| |AVce

Tx_DAT<9,0>

TMDS_DATA+

" | Serializer

Tx_CLK

» TMDS_DATA-

RTERM| |AVce

» TMDS_CLK
CLKIN | Low Jitter PLL ey e -
CLKDIV - PREDR) 5

» TMDS_CLK-

Fig. 10-3HDMI Transmitter PHY Block Diagram

10.4.4 HDMI Transmitter 1.4 PLL Description

The integrated PLL uses the pixel clock (recommended) or external crystal
clock (optional) as the reference clock, and produce the digital core clock, the
high frequency transmitting clock for the three data lane and the TMDS clock for
the clock lane. Inthe PLL, Pre  -divider is used for dividing the reference clock to
the low fr equency clock, and Post  -divider is flexibly configured to support the
difference video formats and color depths, such as 1080p with 1x 1.25x 1.5x
and 2x color depth. The PLL has the variable bandwidth and it can keep the low
jitter performance to comply wi th the jitter specification in the different
configuration. The duty cycle of its output clock is 45% to 55%.

Note: The reference clock likes the pixel clock and crystal clock must meet the
bellowing requirement.

High Performance and Low - power Processor for Digital Media Application 173




Rkt RK61X Technical Reference Manual Rev 1.3.1

Period clock Jitter - Peak to Peak smaller than 100ps
Duty cycle + - 5%

The PLL of HDMI Transmitter provides a method as a low pass filter on the
reference clock from pin_vclk on digital interface. The default bandwidth of PLL
is 458 KHz.

The input jitter from the external reference clock to our HDMI PLL is mainly
located in the low frequency bandwidth, for example below 1MHz. PLL loop to
the jitter of reference clock has low pass effect, so we should use suitable PLL
bandwidth design to eliminate the input jitter.

For example, the frequency of external reference clock is 148.5MHz.

Defaultset ©* N =3, M =30.

. 30 .
The output frequency is: 148.5MHz * 3 (= 1.485GHz.

The PLL bandwidth of default set is 458 KHz. There is the eliminating effect to
th e external reference clock jitter of 1MHz frequency. Under the condition of
unchanging the frequency of external reference clock, we will gain stronger
eliminating effect by setting the value of register referenced in Table
1-land Table 1-2.

Table 10-1Some PHY Registers Description

DEFAULT
VALUE DESCRIPTIONS
{ reg €8[0], reg e7[7: 96b00001 Control the value of feedback dividing
0]} 0 ratio ,aliasM (16 ¢ M ¢ 512)

Control the value of pre  -dividing ratio ,alias

reg ed[4:0] 56b0001 N1 ¢ N ¢ 15)
Note: please refer to HDMI TX General Registers Description for more
information.

Table 10-ZConfiiuration of Several Grouis
1.41MHz 148.5 2/20
458KHz 148.5 3/30
322.89KHz 148.5 6/60
229KHz 148.5 12/120
For example:

Set" N =12, the value of regedl40] set 56b01100;
M = 120, the value of {reqg e8[0], rege7[70]} set 96b001111000.

120
The output frequency is: 148.5MHz * E (= 1.485GHz.

After modifying set, the PLL bandwidth is 229 KHz. To the external reference
clock jitter, stronger eliminating effect ex ists.

. M .
So, just make sure: W(= 10,

We can change PLL bandwidth under the condition of getting the same output
frequency and test PLL performance the under condition of eliminating the jitter
of external reference clock.
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10.5 HDMI Transmitter Controller

The HDMI Transmitter Controller supports all the essential features of the
newest HDMI Specification 1.4a. Various input video and audio format that can
be captured by HDMI transmitter controller. The Video Capture support
24/30/36/4 8-bit RGB/YCbCr 4:4:4/4:2:2 separate/embedded syncs essential
video formats and all mandatory and many optional 3D video formats. The
Audio Capture support either SPDIF or four channel 12S input. SPDIF input
supports audio sampling rates from 32 to 192 KHz . The I12S input supports from
2-channel to 8 -channel audio up to 192 KHz. The HDCP1.2 is supported for
protect the transmitted video and audio content which can be optioned by
customer configure relative registers. The EDID and CEC function are also
suppor ted by HDMI Transmitter Controller. Customer can easily build the
self-home theatre system with these features.

The following is the introduction of HDMI Transmitter Controller.

10.5.1 Description

The HDMI Transmitter Controller accommodate different periods an d
encoding types to transmit audio, video, and control data types and packet
definitions for audio and auxiliary data . So, there are many important modules

to implement above functions according to the HDMI Specification 1.4a. The
Video Capture and Audio Capture modules are used to capture the various
format data of video and audio for further process. The video data will be
processed through the Color Space Conversion module or Deep Color module
for high performance video data transmit, that function can be smartly
configured with many relative registers. After the above process done, the video
and audio data will be tran sform to standard format preparing for next step. The
standard format video and audio will be encode to 10bits TMDS parallel data
through TMDS Encode module for HDMI Transmitter PHY use. There are many
other optional functions can be selected by customer a ccording to their actual
application. Likes the HDCP module is used for content protected. The EDID
module is used for communication with HDMI Receiver, and the CEC module is
used for customer control with one remote controller.

The following diagram is th e Architecture of The HDMI Transmitter Controller.
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Fig. 10-4HDMI Transmitter Controller Block Diagram

10.5.2 Interface Timing

This sections showing below is the input and output timing relationship between
the system and the HDMI TX controller.

Video Input Timing

Tsetup| Thol d
\ I
e _/7_\—/7
ch2_r |
chl g | /
ch0_b > Vali b DATA >\
V/H/Fsync !
de |
Fig. 10-5Video Input Timing
Table 10-3Video Input  Timing
SYMBOL DESCTRITIONS MIN TYP | MAX UNIT
Vcelk Vclk input period 6.67 40 ns
Vclk Vclk input frequency 25 150 | MHz
Vclkduty Vclk input duty cycle 40 50 60 %

High Performance and Low -power Processor for Digital Media Application 176




Rockel? RK61X Technical Reference Manual Rev 1.3.1

Tsetup Setup time to Vclk positive edge 15 ns
Thold Hold timetoVdclk positive edge 1 ns
SPDIF Audio

o TN\

<«— Tspdif —»

Fig. 10-6SPDIF Input Timing

Table 10-4SPDIF Input Timing

SYMBOL DESCTRITIONS MIN TYP | MAX UNIT
Tspdif -sample | Sampling frequency 32 192 | KHz
Tspdif SPDIF cycle time 1 Ul
Tspdifduty SPDIF duty 90 100 110 | %
I2S Audio

Tsetup| Thol d
\ I
sck I
I

sd[3:0] | /

>< Val i b DATA >
ws | \
I

Fig. 10-712S Input Timing

Table 10-512S Input Timing

SYMBOL DESCTRITIONS MIN TYP | MAX | UNIT
Tsck-sample | Sampling frequency 32 192 | KHz
Tsck SCK cycle time 1 Ul
Tsck-duty SCK duty 90 100 110 | %
Tsetup Setup time to SCK rising edge 5 ns
Thold Hold time from  SCK rising edge 15 ns

10.5.3 Functional Description

The following section breaks the whole HDMI TX Controller into functional
blocks suchas Video Data Processing block, Audio Data Processing block, HDCP
and EDID processing blocks, and so on. Each block has its own sub -modules.
The focus is to describe each module functional and relative regi ster setting. The
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wholeHDMI has many registers but most of them are
practically saves user a lot of time to configure the HDMI TX to their needs

10.5.3.1 Video Data Processing Block

The video process contain video format timings, pixel encodings(RGB to YCbCr,
or YCbCrto RGB), colorimetry and corresponding requirements. This function is
implemented by some functional blocks, Video Capture block, Color Space
Conversion block, and Deep Color block.

- COLOR DOWN
'1I\/A SPACE SAMPLER
»( CONVERTER |——p-|  4:4:4
P oo X RGB to Y ChCr To
Y ChCr to RGB 4:2:2 1
el | o L, s e,
EXTRACT GENERATOR| A To oo X
4:4:4

Fig. 10-8Video Processing Module Diagram

The input video pixels can be encoded in either RGB, YCBCR 4:4:4 or YCBCR
4:2:2 formats by ~ Color Space Conversion block.

TheinputVideod ata formatis 24-bit. The deep color block is used to deal with
different pixel size. Video at the default 24 -bit color depth is carried at a TMDS
clock rate equal to the pixel clock rate. Higher color depths are carried using a
correspondingly higher TMDS clock rate. HDMI Transmitter support video
formats with TMDS rates below 25MHz (e.g. 13.5MHz for 480i/NTSC) that can
be transmitted using a pixel -repetition scheme by setting relative registers.

The followi ng interface timing diagram outlines the Video interface signal
format. 24 bit data (we also support 36 bit data for deep color) in RGB can be
captured by the rising edge of VCLK with 1ns setup time and 1ns hold time

requirements. Control signals such DE a nd VSync/HSync/FSync going with the
same timing relationship.

vax Epipipipipipininin
cero  (mm fmrofarafera ) (o) am e (o)
ouro (s farofarayera m) (o)) o)
LU I S o ey G (o e ) (3 )
e ] |

VENYQ' HS\YC |
/ FS\YC

Fig. 10-9Video Processing Timing

HDMI TX support input video data related format table is listed below.
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Table 10-6Video Data Related Format

Color Space Pixel Encoding | Sync Channel Pin Nums
Width

RGB 4:4:4 Separate 8 24
RGB 4:4: 4 Separate 10 30
RGB 4:4:. 4 Separate 12 36
YCbCr 4:4:. 4 Separate 8 24
YCbCr 4:4:. 4 Separate 10 30
YCbCr 4:4: 4 Separate 12 36
YCbCr 4:.2:2 Separate 8 16
YCbCr 4:2:2 Separate 10 20
YCbCr 4:2:2 Separate 12 24
YCbCr 4:4:4 Embedded 8 24
YCbCr 4:4:.4 Embedded 10 30
YCbCr 4:4: 4 Embedded 12 36
YCbCr 4:2:2 Embedded 8 16
YCbCr 4:2:2 Embedded 10 20
YCbCr 4:.2:2 Embedded 12 24

Embedded SYNC Extraction module

The module is used to extract Vsync and Hsync signals from input video data
stream such as ITU656 format. With setting the relative registers, this
functional module can extract correct video sync signals for later process block
using.

Data Enable(DE) Generator

HDMI Transmitter has DE signal generator by incoming HSYNCs, VSYNCs and
Video clock. External DE is optional and selected by appropriate register
settings. This feature is particularly usefu | when interfacing to MPEG decoders
that do not provide a specific DE output signal.

Color Space Conversion
HDMI Transmitter Color space conversion (CSC) is available to interface for
several MPEG decoders like with YCbCr  -only outputs, and to provide full DVI
backwards compatibility.
The function of this module is to perform color space conversion functionality
as listed below.
1. Convert RGB input Video data to YCbCr Video data.
2. Convert YCbCr input Video data to RGB Video data.
3. upsample for YCbCr 4. 2:2to YCbCr 4:4:4
4. downsample for YCbCr 4:4:4 to YCbCr 4:2:2

Deep Color function
The input Video data can have a pixel size of 24, 30, 36 or 48 bits. The deep
color block is used to deal with different pixel size. Video at the default 24 - bit
color dep this carried at a TMDS clock rate equal to the pixel clock rate. Higher
color depths are carried using a correspondingly higher TMDS clock rate.
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Video Bist mode

HDMI Transmitter Controller can provide a BIST mode for display testing or
other use. There are three mode can be choose. Increase data color bar mode,
normal color bar mode, mute mode (black on the screen).

10.5.3.2 Audio Data Processing Block

The HDMI TX audio process contain audio clock regeneration, placement of
audio samples within packets, packet timing control, audio sample rates
setting, and channel/speaker assignments. This function is implemented by
Audio Capture blocks

The Audio Capture support either SPDIF or four channel I2S input. SPDIF
input supports audio sampling rates from 32 to 192 KH z. The I2S input supports
from 2 -channelto 8 -channel audio up to 192 KHz.

The scheme of audio processing as shown in the figure below

12S Data Sream Noro
125 > FIFO >
. o ]
AUDIO
DATA
SPOF Data Sream PROCESSING
] e [ —> o —
Interface

Fig. 10-10Audio Data Processing Block Diagra m

12S Interface

The function of this module is to implement 12S audio input feature. The
incoming audio stream is captured, processed then transmitted into the TMDS
link. Four 12S inputs also allow transmission of DVD -Audio and decoded Dolby
Digital to A /V Receivers and high -end displays. The interface supports from
2-channelto 8 -channelaudio upto 192 kHz. The I12S pins must also be coherent
with mclk. The appropriate registers must be configured to describe the format
of audio being input. This informa tion is passed over the HDMI link in the
CEA-861D Audio Info (Al) packets. Table shows the I12S 8 channel audio formats
that are supported for each of the video formats.

Table 10-712S 2 Channel Audio Samplin Frequency at Each Video Format

Video Format 32 44.1 48 88.2 96 176.4 192
KHz KHz KHz KHz KHz KHz KHz
720x480p /720x576p Yes Yes Yes Yes Yes Yes Yes
1440x480i/1440x576i Yes Yes Yes Yes Yes Yes Yes
720p Yes Yes Yes Yes Yes Yes Yes
1080i Yes Yes Yes Yes Yes Yes Yes
1080p Yes Yes Yes Yes Yes Yes Yes
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Table 10-812S 8 Channel Audio Sampling Frequency at Each Video Format

Video Format 32 441 48 88.2 96 176.4 192
KHz KHz KHz KHz KHz KHz KHz
720x480p /720x576p Yes Yes Yes No No No No
1440x480i/1440x576i Yes Yes Yes Yes No No No
720p Yes Yes Yes Yes Yes Yes Yes
1080i Yes Yes Yes Yes Yes Yes Yes
1080p Yes Yes Yes Yes Yes Yes Yes

SPDIF Interface

The function of this module is to implement SPDIF audio input feature. The
incoming audio stream is captured, processed then transmitted into the TMDS
link. SPDIF stream can carry 2 -channel uncompressed PCM data (IEC 60958) or
a compressed bit stream for multi -channel (IEC 61937) formats. The audio data
capture logic forms the audio data into packets in accordance with the HDMI
specification. SPDIF input supports audio sampling rates from 32 to 192 KHz.
The following shows the SPDIF audio formats that are supporte d for each of the
video formats

Table 10-9SPDIF Sampling Frequency at Each Video Format

Video Format 32 44.1 48 88.2 96 176.4 192
KHz KHz KHz KHz KHz KHz KHz
720x480p /720x576p Yes Yes Yes Yes Yes No No
1440x480i/1440x576i Yes Yes Yes Yes Yes No No
720p Yes Yes Yes Yes Yes Yes Yes
1080i Yes Yes Yes Yes Yes Yes Yes
1080p Yes Yes Yes Yes Yes Yes Yes

Audio Sample Clock Capture and Regeneration

Audio data being carried across the HDMI link, which is driven by a TMDS clock
running at a rate  corresponding to the video pixel rate, does not retain the
original audio sample clock. The task of recreating this clock at the Sink is called
Audio Clock Regeneration.

The HDMI Transmitter determine the fractional relationship between the
TMDS clock and an audio reference clock (128 audio sample rate [fs]) and pass
the numerator and denominator of that fraction to the HDMI Sink across the
HDMI Ilink. The Sinkthenre  -create the audio clock from the TMDS clock by using
a clock divider and a clock multiplie r.

The exact relationship between the two clocks will be.
128 - fs= fTMDS clock = N/CTS.

The scheme of the Audio Sample Clock Capture and Regeneration as shown
below
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Source Device Sink Device
Divide Cycle CcTS*
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Fig. 10-11 Audio Clock Regeneration Model

10.5.3.3 DDC

The DDC functional block is used for configuration and status exchange
between the HDMI Source and HDMI Sink. HMDI Transmitter Controller has 12C
Master Interface for DDC transactions. It enables for host controller to read
EDID, HDCP authenticati  on by issuing simple register access. The 12C bus speed
is limited by DDC specification. DDC bus access frequency can be controlled.

10.5.3.4 EDID

Extended Display Identification Data (EDID) was created by VESA to enable
plug and play capabilities of monitors. This data, which is stored in the sink
device, describes video formats that the DTV Monitor is capable of receiving and
rendering. The information is supplied to the source device, over the interface,
upon the request of the source device. The source devic e then chooses its
output format, taking into account the format of the original video stream and
the formats supported by the DTV Monitor. The function of this module is to
implement EDID feature.

10.5.3.5 HDCP

HDMI Transmitter has a capability for HDCP authentication by hardware. The
function of this module is to implement HDCP encryption feature. This feature
can be turned on or off depending on register setting.

10.5.3.6  Hot Plug Detect

HDMI Transmitter has a capability for detecting the Sink plug in or plug out,
and launch an interrupt and registers state indicating for software controlling.

10.5.3.7 TMDS Encoder

The TMDS encoder converts the 2/4/8 bits data into the 10 bit DC -balanced
TMDS data.
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HDMI TX put the TMDS encoding on the audio /video /aux data received from
the HDCP XOR mask. This data is output onto three TMDS differential data lines
along with a TMDS differential clock.

10.5.3.8 CEC
The CEC functional block provides high -level control functions between all of
the various audiovisual products in a user's envir onment through one line.

10.5.3.9  Optional Lipsync

HDMI sinks and repeaters can now declare audio/video latency information in
their EDIDs. HDMI TX can read the audio/video latency information from HDMI
sinks, than it may delay audio or video to compensate for la tencies in
downstream devices.

10.6 Register Description

The tables showing below are the HDMI TX general registers description. User
can use HDMI TX smartly by configuring these registers.

10.6.1 Register Summary

Name Offset |[Size Reset Description
Value

HDMI_reg00 [Ox0000 |B 0x67 Register00
HDMI_reg01 [0x0004 |B 0x01 Register01
HDMI_reg02 [0x0008 |B 0x30 Register02
HDMI_reg04 (0x0010 |B 0x08 Register04
HDMI_reg05 (0x0014 |B 0x00 Register05
HDMI_reg08 [0x0020 |B 0x00 Register08
HDMI_reg09 [0x0024 |B 0x00 Register09
HDMI_regOa [0x0028 |B 0x00 RegisterOa
HDMI_regOb |0x002c (B 0x00 RegisterOb
HDMI_regOc [0x0030 |B 0x00 RegisterOc
HDMI_reg0d |0x0034 (B 0x00 RegisterOd
HDMI_regOe (0x0038 |B 0x00 RegisterOe
HDMI_regOf |0x003c (B 0x00 RegisterOf

HDMI_regl0 (0x0040 |B 0x00 Register10
HDMI_regll [0x0044 |B 0x00 Registerll
HDMI_regl2 [0x0048 |B 0x00 Register12
HDMI_regl3 [0x004c |B 0x00 Registerl3
HDMI_regl4 |0x0050 (B 0x00 Registerl4
HDMI_regl5 |0x0054 (B 0x00 Registerl5
HDMI_reg30 |0x00c0 (B 0x00 Register30
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Name Offset |[Size Reset Description
Value

HDMI_reg31 |0x00c4 (B 0x00 Register31
HDMI_reg32 |0x00c8 (B 0x00 Register32
HDMI_reg33 |0x00cc (B 0x00 Register33
HDMI_reg34 |0x00d0O (B 0x00 Register34
HDMI_reg35 |0x00d4 (B 0x01 Register35
HDMI_reg37 |0x00dc (B 0x00 Register37
HDMI_reg38 |0x00e0 (B 0x3c Register38
HDMI_reg39 |0x00e4 (B 0x00 Register39
HDMI_reg3a |0x00e8 (B 0x00 Register3a
HDMI_reg3f |0x00fc (B 0x00 Register3f

HDMI_reg40 (0x0100 |B 0x18 Register40
HDMI_reg4l |0x0104 (B 0x00 Register41
HDMI_reg4a |0x0128 (B 0x00 Registerda
HDMI_reg4b |0x012c (B 0x40 Registerdb
HDMI_reg4c |0x0130 (B 0x00 Registerdc
HDMI_reg4d |0x0134 (B 0x00 Register4d
HDMI_reg4e |0x0138 (B 0x00 Registerde
HDMI_reg4f |0x013c (B 0x00 Register4f

HDMI_reg50 (0x0140 |B 0x00 Register50
HDMI_reg52 [0x0148 |B 0x12 Register52
HDMI_reg53 [0x014c |B 0x04 Register53
HDMI_reg57 [0x015c |B 0x20 Register57
HDMI_reg58 [0x0160 |B 0x00 Register58
HDMI_reg63 [0x018c |B 0x26 Register63
HDMI_reg64 (0x0190 |B 0Ox2c Register64
HDMI_reg65 (0x0194 |B 0x00 Register65
HDMI_reg6c |0x01b0 (B 0x00 Register6c
HDMI_reg7b |0Ox0lec (B 0x00 Register7b
HDMI_reg7c |0x01f0 (B 0x00 Register7c
HDMI_reg7d |0x01f4 (B 0x00 Register7d
HDMI_reg7e |0x01f8 (B 0x00 Register7e
HDMI_reg7f |0Ox0lfc (B 0x00 Register7f

HDMI_reg80 [0x0200 |B 0x00 Register80
HDMI_reg81 (0x0204 |B 0x00 Register81
HDMI_reg82 [(0x0208 |B 0x00 Register82
HDMI_reg95 (0x0254 |B 0x00 Register9s
HDMI_reg96 (0x0258 |B 0x00 Register96
HDMI_reg97 |0x025c (B 0x00 Register97
HDMI_reg98 |0x0260 (B 0x03 Register98
HDMI_reg9c |0x0270 (B 0x00 Register9c
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Name Offset |[Size Reset Description
Value

HDMI_reg9e |0x0278 (B 0x01 Register9e
HDMI_reg9f |0x027c (B 0x00 Registerof

HDMI_rega0 |0x0280 (B 0x00 Registera0
HDMI_regal |0x0284 (B 0x00 Registeral
HDMI_rega2 |0x0288 (B 0x00 Registera2
HDMI_rega3 |0x028c (B 0x00 Registera3
HDMI_regad4 |0x0290 (B 0x00 Registera4
HDMI_rega5 |0x0294 (B 0x00 Registerab
HDMI_rega6 |0x0298 (B 0x00 Registera6
HDMI_rega7 |0x029c (B 0x00 Registera7
HDMI_rega8 |0x02a0 (B 0x00 Registera8
HDMI_rega9 |0x02a4 (B 0x00 Registera9
HDMI_regaa |0x02a8 (B 0x00 Registeraa
HDMI_regab |0x02ac (B 0x00 Registerab
HDMI_regac |0x02b0 (B 0x00 Registerac
HDMI_regad |0x02b4 (B 0x00 Registerad
HDMI_regae |0x02b8 (B 0x00 Registerae
HDMI_regaf |0x02bc (B 0x00 Registeraf

HDMI_regb0 |0x02c0 (B 0x00 Registerb0
HDMI_regbl |0x02c4 (B 0x00 Registerbl
HDMI_regb2 |0x02c8 (B 0x00 Registerb2
HDMI_regb3 |0x02cc (B 0x00 Registerb3
HDMI_regb4 |0x02d0 (B 0x00 Registerb4
HDMI_regb5 |0x02d4 (B 0x00 Registerb5
HDMI_regb6 |0x02d8 (B 0x00 Registerb6
HDMI_regb7 |0x02dc (B 0x00 Registerb7
HDMI_reghb8 |0x02e0 (B 0x00 Registerb8
HDMI_regh9 |0x02e4 (B 0x00 Registerb9
HDMI_regba |0x02e8 (B 0x00 Registerba
HDMI_regbb |0x02ec (B 0x00 Registerbb
HDMI_regbc |0x02f0 (B 0x00 Registerbc
HDMI_regbd |0x02f4 (B 0x00 Registerbd
HDMI_regbe |0x02f8 (B 0x00 Registerbe
HDMI_regcO [0x0300 |B 0xcO RegistercO
HDMI_regcl [0x0304 |B 0x00 Registercl
HDMI_regc2 [0x0308 |B 0x78 Registerc2
HDMI_regc3 [0x030c |B 0x00 Registerc3
HDMI_regc4 |0x0310 (B 0x00 Registerc4
HDMI_regc5 |0x0314 (B 0x00 Registerc5
HDMI_regc8 |0x0320 (B 0x00 Registerc8
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Name Offset |[Size Reset Description
Value

HDMI_regc9 |0x0324 (B 0x50 Registerc9
HDMI_regce |0x0338 (B 0x01 Registerce
HDMI_regd0 |0x0340 (B 0x00 Registerd0
HDMI_regdl |0x0344 (B 0x00 Registerdl
HDMI_regd2 |0x0348 (B 0x00 Registerd2
HDMI_regd3 |0x034c (B 0x00 Registerd3
HDMI_regd4 |0x0350 (B 0x03 Registerd4
HDMI_regd5 |0x0354 (B 0x09 Registerd5
HDMI_regd6 |0x0358 (B 0x03 Registerd6
HDMI_regd7 |0x035c (B 0x00 Registed?

HDMI_regd8 |0x0360 (B Oxff Registerd8
HDMI_regd9 |0x0364 (B Oxff Registerd9
HDMI_regda |0x0368 (B 0x00 Registerda
HDMI_regdb |0x036c (B 0x00 Registerdb
HDMI_regdc |0x0370 (B 0xd0 Registerdc
HDMI_regdd |0x0374 (B 0x20 Registerdd
HDMI_regde |0x0378 (B 0x00 Registerde
HDMI_regeO (0x0380 |B 0x23 Registere0
HDMI_regel |0x0384 (B OxOf Registerel
HDMI_rege2 [0x0388 |B Oxaa Registere2
HDMI_rege3 |0x038c (B OxOf Registere3
HDMI_rege7 [0x039c |B Oxle Registere7
HDMI_rege8 [0x03a0 |B 0x00 Registere8
HDMI_reged |0x03b4 (B 0x03 Registered

Notes: Size:B- Byte (8 bits) access,

(32 bits) access

10.6.2 Detail Register Description

HW - Half WORD (16 bits) access, @ W -WORD

HDMI_reg00
Address: Operational Base + offset (0x0400)
Register00
Bit Attr Reset Value Description
7 RW 0x0 reserved
Sw_reset_ana
Soft reset for analog part
6 RwW 0x1
0: reset
1: not
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Bit

Attr

Reset Value

Description

RwW

0ox1

sw_reset dig

Soft reset for digital part
0: reset
1: not

RwW

0x0

cfg_clk_inv

Register Configuration clock invert
0: not invert
1: invert

RwW

0x0

velk_inv

Vclk invert select
0: not invert
1: invert

RwW

Ox1

cfg_clk_switch

Registers configuration clock switch
0: use TMDS clock from analog PHY
1: use system clock

RwW

Ox1

pd_dig

System power down for digital function
0: not
1: power down

RwW

Ox1

interrupt_polarity

Interrupt polarity
1: Active High
0: Active low

HDMI_regO1
Address: Operational Base + offset (0x0404)
Register01

Bit

Attr

Reset Value

Description

74

RwW

0x0

reserved
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Bit Attr Reset Value Description
input_video_fmt
Input video format
31 RW 0x0 000: RGB and YCDbCr 4:4:4
101: DDR RGB 4:4:4 or YCbCr 4:4:4
110: DDR YCbCr 4:2:2
de_sel
DE select
0 RW 0x1 :
0: internal DE
1. external DE
HDMI_reg02
Address: Operational Base + offset (0x0408)
Register02
Bit Attr Reset Value Description
video_output_fmt
Video output format
7.6 RW 0x0 00: RGB4:4:4
01: YCDbCr4:4:4
10: YCbCr 4:2:2
data_width 422
Data width for 4:2:2 input
5:4 RwW 0x3 00: 12 bits
01: 10 bits
11: 8 hits
3.0 RW 0x0 reserved
HDMI_reg04
Address: Operational Base + offset (0x0410)
Register04
Bit Attr Reset Value Description
74 RwW 0x0 reserved
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Bit Attr Reset Value

Description

sof sel

After 1st SOF(the first edge of the Vsync) for

3 RwW Ox1 external DE sample

1: Not

0: after SOF

2:1 RW 0x0 reserved

csc_en

0 RwW 0x0

CSC (Color Space Convert) enable.

This function need additional license from
Innosilicon.

0: noCSC

1: enable CSC

HDMI_reg05
Address: Operational Base + offset (0x0414)
Register05

Bit Attr Reset Value Description
clear_avmute
7 RW 0x0
Clear avmute
set_avmute
6 RW 0x0
Set avmute
5:2 RwW 0x0 reserved
audio_mute
1 RW 0x0
Audio mute
video_black
0 RW 0x0
Video black
HDMI_reg08
Address: Operational Base + offset (0x0420)
Register08
Bit Attr Reset Value Description

7:4 RW 0x0 reserved
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Bit Attr Reset Value

Description

3 RwW 0x0

vs_polarity

VSYNC polarity
0: Negative
1: Positive

2 RwW 0x0

hs_polarity

HSYNC polarity
0: Negative
1: Positive

1 RwW 0x0

interlace_progressiv_sel

Interlace/Progressive
0: Progressive
1: Interlace

0 RwW 0x0

ext_video_para_set_en

External video parameter setting enable
0: disable
1: enable

HDMI_reg09
Address: Operational Base + offset (0x0424)
Register09

Bit Attr Reset Value

Description

ext_hs_total_partl

7:0 RW 0x00 External horizontal total partl. Itis not need to
be set at normal resolution. Just for special
resolution or test purpose.

HDMI_regOa

Address: Operational Base + offset (0x0428)

RegisterOa

Bit Attr Reset Value Description

75 RwW 0x0 reserved
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Bit Attr Reset Value Description

ext_hs_total_part2
External horizontal total part2. Itis not need to

4.0 RW 0x00 . .
be set at normal resolution. Just for special
resolution or test purpose.

HDMI_regOb

Address: Operational Base + offset (0x042c)
RegisterOb

Bit Attr Reset Value

Description

7:0 RwW 0x00

ext_hs_blank_partl

External horizontal blank partl. It is not need
to be set at normal resolution. Just for special
resolution or test purpose.

HDMI_regOc
Address: Operational Base + offset (0x0430)
RegisterOc

Bit Attr Reset Value

Description

7:3 RW 0x0 reserved

2:0 RwW 0x0

ext_hs_blank_part2

External horizontal blank part2. It is not need
to be set at normal resolution. Just for special
resolution or test purpose.

HDMI_regOd
Address: Operational Base + offset (0x0434)
RegisterOd

Bit Attr Reset Value

Description

7:0 RwW 0x00

Ext_hs_delay partl

External horizontal delay partl. It is not need
to be set at normal resolution. Just for special
resolution or test purpose.

HDMI_regOe
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Address: Operational Base + offset (0x0438)

RegisterOe
Bit Attr Reset Value Description
7:2 RW 0x0 reserved
Ext_hs_delay part2
1:0 RW 0x0 External horizontal delay part2. It is not need
to be set at normal resolution. Just for special
resolution or test purpose.
HDMI_regOf
Address: Operational Base + offset (0x043c)
RegisterOf
Bit Attr Reset Value Description
ext_hs_sync_partl
External horizontal duration partl. It is not
7:0 RW 0x00 )
need to be set at normal resolution. Just for
special resolution or test purpose
HDMI_reg10
Address: Operational Base + offset (0x0440)
Registerl0
Bit Attr Reset Value Description
7:2 RwW 0x0 reserved
ext_hs_sync_part2
External horizontal duration part2. It is not
1:0 RW 0x0 .
need to be set at normal resolution. Just for
special resolution or test purpose
HDMI_regll
Address: Operational Base + offset (0x0444)
Registerll
Bit Attr Reset Value Description
ext_vertical_total_partl
External vertical total partl. It is not need to be
7:0 RW 0x00 _ _
set at normal resolution. Just for special
resolution or test purpose

High Performance and Low

- power Processor for Digital Media Application 192




Rackchip

B AN T

RK61X Technical Reference Manual

Rev 1.3.1

HDMI_reg12
Address: Operational Base + offset (0x0448)
Register12
Bit Attr Reset Value Description
7:4 RW 0x0 reserved
ext_vertical_total_part2
External vertical total part2. Itis not need to be
3:0 RW 0x0 . .
set at normal resolution. Just for special
resolution or test purpose
HDMI_reg13
Address: Operational Base + offset (0x044c)
Registerl3
Bit Attr Reset Value Description
7 RW 0x0 reserved
ext_vertical_blank
External vertical blank. It is not need to be set
6:0 RW 0x00 . . .
at normal resolution. Just for special resolution
or test purpose.
HDMI_regl4
Address: Operational Base + offset (0x0450)
Registerl4
Bit Attr Reset Value Description
7 RW 0x0 reserved
ext_vertical_dly
External vertical delay. It is not need to be set
6:0 RW 0x00 . . .
at normal resolution. Just for special resolution
or test purpose.
HDMI_regl5
Address: Operational Base + offset (0x0454)
Registerl5
Bit Attr Reset Value Description
7:6 RwW 0x0 reserved
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Bit Attr Reset Value Description
ext_vertical_duration
External vertical duration. It is not need to be
5:0 RW 0x00 . .
set at normal resolution. Just for special
resolution or test purpose.
HDMI_reg30
Address: Operational Base + offset (0x04c0)
Register30
Bit Attr Reset Value Description
hs_place_at itu656 partl
7:0 RW 0x00
HSYNC placement at ITU656.
HDMI_reg31
Address: Operational Base + offset (0x04c4)
Register31
Bit Attr Reset Value Description
hs_place_at_itu656_part2
7:0 RW 0x00
HSYNC placement at ITU656.
HDMI_reg32
Address: Operational Base + offset (0x04c8)
Register32
Bit Attr Reset Value Description
vs_place_at_itu656_partl
7:0 RW 0x00 VSYNC placement at ITU656.
HDMI_reg33
Address: Operational Base + offset (0x04cc)
Register33
Bit Attr Reset Value Description
7 RwW 0x0 reserved
vs_place_at _itu656_part2
6:0 RW 0x00
VSYNC placement at ITU656.
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HDMI_reg34
Address: Operational Base + offset (0x04d0)
Register34
Bit Attr Reset Value Description
sync_place_en
7 RW 0x0
SYNC placement at ITU656 enable
6:0 RW 0x0 reserved
HDMI_reg35
Address: Operational Base + offset (0x04d4)
Register35
Bit Attr Reset Value Description
cts__ sel
CTS source select
7 RW 0x0 .
0: internal CTS
1. external CTS
downsample_sel
Downsampling select
6:5 RwW 0x0 00b: No downsampling
01b: 1/2 downsampling
10b: 1/4 down sampling
audio_type_sel
Audio type select
4:3 RW 0x0
00b: 12S
01lb: S/PDIF
mclk_sel
2 RW 0x0
MCLK select
mclk_ratio
MCLK ratio
00: 128fs
1:0 RW 0x1
01: 256fs
10: 384fs
11: 512fs
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HDMI_reg37
Address: Operational Base + offset (0x04dc)
Register37
Bit Attr Reset Value Description
7:4 RW 0x0 reserved
sample_freq_sel
Sampling frequency for 12S audio
0011: 32 kHz
0000: 44.1 kHz
3:0 RW 0x0 0010: 48 kHz
1000: 88.2 kHz
1010: 96 kHz
1100: 176.4 kHz
1110: 192 kHz
HDMI_reg38
Address: Operational Base + offset (0x04e0)
Register38
Bit Attr Reset Value Description
7:6 RwW 0x0 reserved
i2s_sel
I12S enable for the four I2S pins
5:9 RW Oxf 0001: 12S0
0010: 1251
0100: 1252
1000: 12S3
i2s_fmt
12S format
1.0 RW 0x0 00: standard I2S mode
01: right -justified I2S mode
10: left -justified 12S mode
HDMI_reg39
Address: Operational Base + offset (0x04e4)
Register39
| Bit | Attr | Reset Value Description
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Bit

Attr

Reset Value

Description

7:6

RwW

0x0

audio_channel3_input_sel

Audio channel3 input
2'b00: 12S3
2'b01: 1252
2'b10: 1281
2'b11: 1250

54

RwW

0x0

audio_channel2_input_sel

Audio channel2 input
2'b00: 1252
2'b01: 1251
2'b10: 1250
2'b11: 12S3

3:2

RwW

0x0

audio_channell_input_sel

Audio channell input
2'b00: 12S1
2'b01: 12S0
2'b10: 12S3
2'b11: 12S2

1:0

RwW

0x0

audio_channelO_input_sel

Audio channelO input
2'b00: 12S0
2'b01: 12S3
2'b10: 12S2
2'b11: 12S1

HDMI_reg3a
Address: Operational Base + offset (0x04e8)
Register3a

Bit

Attr

Reset Value

Description

RwW

0x0

Ir_swap_ch7_8

Left/Right data swap for ch7/8

RwW

0x0

Ir_swap_ch5 6

Left/Right data swap for ch5/6
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Bit Attr Reset Value Description

Ir_swap_ch3_4

5 RW 0x0
Left/Right data swap for ch3/4
Ir_swap_chl 2

4 RW 0x0
Left/Right data swap for ch1/2
spdif_sample_freq
S/PDIF sampling frequency
0011: 32 kHz.
0000: 44.1 kHz.

3:0 RW 0x0 0010: 48 kHz.
1000: 88.2 kHz.
1010: 96 kHz.
1100: 176.4 kHz.
1110: 192 kHz.

HDMI_reg3f

Address: Operational Base + offset (0Ox04fc)

Register3f

Bit Attr | Reset Value Description

74 RwW 0x0 reserved
ncts_partl
20-bit N -CTS Value for audio clock generation at
Sink end.

3:0 RwW 0x0 N-CTS=reg3f[3:0],reg40[7:0],reg41[7:0]
Use this function please refer to the HDMI
specification at "Recommended N and Expected
CTS Values"

HDMI_reg40

Address: Operational Base + offset (0x0500)

Register40

| Bit | Attr | Reset Value | Description
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Bit Attr Reset Value Description

ncts_part2

20-bit N -CTS Value for audio clock generation at
Sink end.

7:0 RwW 0x18 N- CTS=reg3f[3:0],reg40[7:0],reg41[7:0]

Use this function please refer to the HDMI
specification at "Recommended N and Expected

CTS Values"

HDMI_reg41l

Address: Operational Base + offset (0x0504)

Register41

Bit Attr Reset Value Description
ncts_part3
20-bit N -CTS Value for audio clock generation at
Sink end.

7:0 RwW 0x00 N-CTS=reg3f[3:0],reg40[7:0],reg41[7:0]
Use this function please refer to the HDMI
specification at "Recommended N and Expected
CTS Values"

HDMI_reg4a

Address: Operational Base + offset (0x0528)

Register4a

Bit Attr Reset Value Description

7:2 RW 0x0 reserved

ddc_sda_bus_statue
1 RO 0x0

DDC SDA bus status

ddc_scl_bus_statue

0 RO 0x0

DDC SCL bus status

HDMI_reg4b

Address: Operational Base + offset (0x052c)

Register4db

| Bit | Attr | Reset Value | Description
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Bit Attr Reset Value Description
ddc_bus_access_freq_lIsb
7:0 RW 0x40
DDC bus access frequency (LSB)
HDMI_reg4c
Address: Operational Base + offset (0x0530)
Register4c
Bit Attr Reset Value Description
ddc_bus_access_freq_msb
7:0 RW 0x00
DDC bus access frequency (MSB)
HDMI_reg4d
Address: Operational Base + offset (0x0534)
Register4d
Bit Attr Reset Value Description
edid_segment_pointer
7:0 RW 0x00
EDID segment pointer
HDMI_reg4e
Address: Operational Base + offset (0x0538)
Registerde
Bit Attr Reset Value Description
edid_word_addr
7:0 RW 0x00
EDID word address
HDMI_reg4f
Address: Operational Base + offset (0x053c)
Register4f
Bit Attr Reset Value Description
edid_fifo_rd_addr
7:0 RW 0x00
EDID FIFO read address
HDMI_reg50
Address: Operational Base + offset (0x0540)
Register50
| Bit | Attr | Reset Value | Description
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Bit Attr Reset Value Description

edid_rd_access_window

7:0 RO 0x00
EDID reading access window

HDMI_reg52

Address: Operational Base + offset (0x0548)

Register52

Bit Attr Reset Value Description

authentication_start

7 RW 0x0
Authentication start
bksv_not_in_blacklist

6 RW 0x0
BKSV is not in the blacklist
bksv_in_blacklist

5 RW 0x0
BKSV is in the blacklist
encypte_en
current frame encypted en

4 RW 0x1
0: current frame should not be encrypted
1: current frame should be encrypted
authentication_stop

3 RW 0x0
Authentication Stop
advanced _mode_sel

2 RwW 0x0 0: do not use advanced cipher mode
1: use advanced cipher mode
mode_sel
mode selection

1 RW 0x1
0: DVImode
1: HDMI mode
hdcp_reset

0 RW 0x0
HDCP reset

HDMI_reg53
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Address: Operational Base + offset (0x054c)

Register53
Bit Attr Reset Value Description

disable_127_chk

7 RW 0x0
Disable 127 check
skip_bksv_blacklist_chk

6 RW 0x0
Skip BKSV blacklist check
pj_chk_en

5 RW 0x0
Enable Pj check
disable_dev_num_check

4 RW 0x0
Disable device number check
dly_ri_chk

3 RW 0x0
Delay Ri check by one clock
use_preset

2 RW 0x1
Use preset An value
key_comb

1:0 RW 0x0
Key combination

HDMI_reg57

Address: Operational Base + offset (0x055c)

Register57

Bit Attr Reset Value Description

disable 127 chk

7 RW 0x0
Disable 127 check
skip_bksv_blacklist_chk

6 RW 0x0
Skip bksv blacklist check
authenticated_en
Authenticated or not authenticated

5 RW 0x1 ,
0: Authenticated
1: Not authenticated
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Bit Attr Reset Value Description
av_encrypte_en
AV content is encrypted enable
4 RW 0x0 .
0: AV content is not encrypted
1: AV content is encrypted
advanced_cipher_en
advanced cipher enable
3 RW 0x0 . .
0: Advanced cipher is not enabled
1: Advanced cipher is enabled
2:0 RW 0x0 reserved
HDMI_reg58
Address: Operational Base + offset (0x0560)
Register58
Bit Attr Reset Value Description
rx_bcaps_value
7:0 RW 0x00
RX Bcaps value
HDMI_reg63
Address: Operational Base + offset (0x058c)
Register63
Bit Attr Reset Value Description
timer_100ms
7:0 RW 0x26
Registers for timer 100ms
HDMI_reg64
Address: Operational Base + offset (0x0590)
Register64
Bit Attr Reset Value Description
timer_5s
7:0 RW 0Ox2c
Registers for timer 5sec
HDMI_reg65
Address: Operational Base + offset (0x0594)
Register65
| Bit | Attr | Reset Value | Description
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Bit Attr Reset Value Description
7:4 RW 0x0 reserved
ddc_channel_no_ack
3 RW 0x0
DDC channels no acknowledge
pj_mismatch
2 RwW 0x0
Pj mismatch
ri_mismatch
1 RW 0x0
Ri mismatch
bksv_wrong
0 RW 0x0
Bksv is wrong
HDMI_reg6c
Address: Operational Base + offset (0x05b0)
Register6c
Bit Attr Reset Value Description
seed_an
7:0 RW 0x00
An seed for generate An
HDMI_reg7b
Address: Operational Base + offset (0x05ec)
Register7b
Bit Attr Reset Value Description
bksv partl
7:0 RW 0x00
bksv
HDMI_reg7c
Address: Operational Base + offset (0x05f0)
Register7c
Bit Attr Reset Value Description
bksv part2
7:0 RW 0x00
bksv
HDMI_reg7d
Address: Operational Base + offset (0x05f4)
Register7d
| Bit | Attr | Reset Value | Description
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Bit Attr Reset Value Description
bksv part3
7:0 RW 0x00
bksv
HDMI_reg7e
Address: Operational Base + offset (0x05f8)
Register7e
Bit Attr Reset Value Description
bksv part4
7:0 RW 0x00
bksv
HDMI_reg7f
Address: Operational Base + offset (0x05fc)
Register7f
Bit Attr Reset Value Description
bksv part5
7:0 RW 0x00
bksv
HDMI_reg80
Address: Operational Base + offset (0x0600)
Register80
Bit Attr Reset Value Description
tx_bcaps
7:0 RW 0x00
TX Bcaps
HDMI_reg81
Address: Operational Base + offset (0x0604)
Register81
Bit Attr Reset Value Description
bstate partl
7:0 RW 0x00
Bstate
HDMI_reg82
Address: Operational Base + offset (0x0608)
Register82
| Bit | Attr | Reset Value | Description
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Bit Attr Reset Value Description
bstate_part2
7:0 RW 0x00
Bstate
HDMI_reg95
Address: Operational Base + offset (0x0654)
Register95
Bit Attr Reset Value Description
hdcp_fifo_first_ wr_byte addr
7:0 RW 0x00 i .
HDCP KEY FIFO first write byte num address
HDMI_reg96
Address: Operational Base + offset (0x0658)
Register96
Bit Attr Reset Value Description
hdcp_fifo_first_rd_byte addr
7:0 RW 0x00 :
HDCP KEY FIFO first read byte num address
HDMI_reg97
Address: Operational Base + offset (0x065c)
Register97
Bit Attr Reset Value Description
7:2 RO 0x0 reserved
hdcp_fifo_rd_addr8
1 RW 0x0
HDCP KEY FIFO first read byte num address[8]
hdcp_fifo_wr_addr8
0 RW 0x0 i .
HDCP KEY FIFO first write byte num address|[8]
HDMI_reg98
Address: Operational Base + offset (0x0660)
Register98
| Bit | Attr | Reset Value | Description
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Bit Attr Reset Value Description
hdcp_fifo_wr_rd_addr
7:0 RW 0x03
HDCP KEY FIFO write or read point address
HDMI_reg9c
Address: Operational Base + offset (0x0670)
Register9c
Bit Attr Reset Value Description
general_control_packet
General control packet
7 RW 0x0
l:enable
0O:disable
mpeg_source_frame_packet
MPEG source InfoFrame packet
6 RW 0x0
l:enable
O:disable
source_descriptor_frame_packet
Source product descriptor InfoFrame packet
5 RW 0x0
l:enable
0O:disable
vendor_specific_frame_packet
Vendor specific InfoFrame packet
4 RW 0x0
l:enable
0O:disable
gamut_metadata_packet
Gamut metadata packet
3 RW 0x0
l:enable
0O:disable
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Bit Attr Reset Value Description
isrcl_packet
ISRC1 packet
2 RwW 0x0
l:enable
0O:disable
acp_packet
ACP packet
1 RwW 0x0
l:enable
0O:disable
generic_packet
Generic packet
0 RW 0x0
l:enable
0:disable
HDMI_reg9e
Address: Operational Base + offset (0x0678)
Register9e
Bit Attr Reset Value Description
71 RwW 0x0 reserved
auto_checksum_frame
Auto checksum for InfoFrame
l:enable
0 RW 0x1 .
0O:disable
It enables checksum calculation for any
InfoFrame packets by hardware.
HDMI_regof
Address: Operational Base + offset (0x067c¢)
Register9f
| Bit | Attr | Reset Value | Description
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Bit Attr Reset Value Description

packet offset

packet offset register for Oxa0~0xbe
8'h0: Generic packet

8'hl: ACP packet

8'h2: ISRC1 packet

8'h3: ISRC2 packet

7:0 RwW 0x00 8'h4: Gamut metadata packet

8'h5: Vendor specific InfoFrame
8'h6: AVI InfoFrame

8'h7: Source product descriptor InfoFrame
packet

8'h8: Audio InfoFrame packet

8'h9: MPEG source InfoFrame

HDMI_rega0

Address: Operational Base + offset (0x0680)

Registera0

Bit Attr Reset Value Description

After configure the packet offset register,
these registers can configure any packet
shown following.
Use this function please refer to the HDMI
specification at "Data Island Packet
Definitions"
Generic packet
ACP packet

7:0 RW 0x00
ISRC1 packet
ISRC2 packet
Gamut metadata packet
Vendor specific InfoFrame packet
AVI InfoFrame packet
Source product descriptor InfoFrame packet
Audio InfoFrame packet
MPEG source InfoFrame packet

HDMI_regal

Address: Operational Base + offset (0x0684)

Registeral

| Bit | Attr | Reset Value | Description
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Bit Attr

Reset Value

Description

7:0 RwW

0x00

After configure the packet offset register,
these registers can configure any packet
shown following.

Use this function please refer to the HDMI
specification at "Data Island Packet
Definitions"

Generic packet

ACP packet

ISRC1 packet

ISRC2 packet

Gamut metadata packet

Vendor specific InfoFrame packet

AVI InfoFrame packet

Source product descriptor InfoFrame packet
Audio InfoFrame packet

MPEG source InfoFrame packet

HDMI_rega2

Address: Operational Base + offset (0x0688)

Registera2

Bit Attr

Reset Value

Description

7:0 RwW

0x00

After configure the packet offset register,
these registers can configure any packet
shown following.

Use this function please refer to the HDMI
specification at "Data Island Packet
Definitions"

Generic packet

ACP packet

ISRC1 packet

ISRC2 packet

Gamut metadata packet

Vendor specific InfoFrame packet
AVI InfoFrame packet

Source product descriptor InfoFrame packet

Audio InfoFrame packet
MPEG source InfoFrame packet
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HDMI_rega3

Address: Operational Base + offset (0x068c)

Registera3

Bit Attr Reset Value Description

After configure the packet offset register,
these registers can configure any packet
shown following.
Use this function please refer to the HDMI
specification at "Data Island Packet
Definitions"
Generic packet
ACP packet

7:0 RW 0x00
ISRC1 packet
ISRC2 packet
Gamut metadata packet
Vendor specific InfoFrame packet
AVI InfoFrame packet
Source product descriptor InfoFrame packet
Audio InfoFrame packet
MPEG source InfoFrame packet

HDMI_rega4

Address: Operational Base + offset (0x0690)

Registera4

| Bit | Attr | Reset Value | Description
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Bit Attr

Reset Value

Description

7:0 RwW

0x00

After configure the packet offset register,
these registers can configure any packet
shown following.

Use this function please refer to the HDMI
specification at "Data Island Packet
Definitions"

Generic packet

ACP packet

ISRC1 packet

ISRC2 packet

Gamut metadata packet

Vendor specific InfoFrame packet

AVI InfoFrame packet

Source product descriptor InfoFrame packet
Audio InfoFrame packet

MPEG source InfoFrame packet

HDMI_regab5

Address: Operational Base + offset (0x0694)

Registerab

Bit Attr

Reset Value

Description

7:0 RwW

0x00

After configure the packet offset register,
these registers can configure any packet
shown following.

Use this function please refer to the HDMI
specification at "Data Island Packet
Definitions"

Generic packet

ACP packet

ISRC1 packet

ISRC2 packet

Gamut metadata packet

Vendor specific InfoFrame packet
AVI InfoFrame packet

Source product descriptor InfoFrame packet

Audio InfoFrame packet
MPEG source InfoFrame packet
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HDMI_rega6

Address: Operational Base + offset (0x0698)

Registerab

Bit Attr Reset Value Description

After configure the packet offset register,
these registers can configure any packet
shown following.
Use this function please refer to the HDMI
specification at "Data Island Packet
Definitions"
Generic packet
ACP packet

7:0 RW 0x00
ISRC1 packet
ISRC2 packet
Gamut metadata packet
Vendor specific InfoFrame packet
AVI InfoFrame packet
Source product descriptor InfoFrame packet
Audio InfoFrame packet
MPEG source InfoFrame packet

HDMI_rega7

Address: Operational Base + offset (0x069c)

Registera7

| Bit | Attr | Reset Value | Description
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Bit Attr

Reset Value

Description

7:0 RwW

0x00

After configure the packet offset register,
these registers can configure any packet
shown following.

Use this function please refer to the HDMI
specification at "Data Island Packet
Definitions"

Generic packet

ACP packet

ISRC1 packet

ISRC2 packet

Gamut metadata packet

Vendor specific InfoFrame packet

AVI InfoFrame packet

Source product descriptor InfoFrame packet
Audio InfoFrame packet

MPEG source InfoFrame packet

HDMI_rega8

Address: Operational Base + offset (0x06a0)

Registera8

Bit Attr

Reset Value

Description

7:0 RwW

0x00

After configure the packet offset register,
these registers can configure any packet
shown following.

Use this function please refer to the HDMI
specification at "Data Island Packet
Definitions"

Generic packet

ACP packet

ISRC1 packet

ISRC2 packet

Gamut metadata packet

Vendor specific InfoFrame packet
AVI InfoFrame packet

Source product descriptor InfoFrame packet

Audio InfoFrame packet
MPEG source InfoFrame packet
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HDMI_rega9

Address: Operational Base + offset (0x06a4)

Registera9

Bit Attr Reset Value Description

After configure the packet offset register,
these registers can configure any packet
shown following.
Use this function please refer to the HDMI
specification at "Data Island Packet
Definitions"
Generic packet
ACP packet

7:0 RW 0x00
ISRC1 packet
ISRC2 packet
Gamut metadata packet
Vendor specific InfoFrame packet
AVI InfoFrame packet
Source product descriptor InfoFrame packet
Audio InfoFrame packet
MPEG source InfoFrame packet

HDMI_regaa

Address: Operational Base + offset (0x06a8)

Registeraa

| Bit | Attr | Reset Value | Description
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Bit Attr

Reset Value

Description

7:0 RwW

0x00

After configure the packet offset register,
these registers can configure any packet
shown following.

Use this function please refer to the HDMI
specification at "Data Island Packet
Definitions"

Generic packet

ACP packet

ISRC1 packet

ISRC2 packet

Gamut metadata packet

Vendor specific InfoFrame packet

AVI InfoFrame packet

Source product descriptor InfoFrame packet
Audio InfoFrame packet

MPEG source InfoFrame packet

HDMI_regab

Address: Operational Base + offset (Ox06ac)

Registerab

Bit Attr

Reset Value

Description

7:0 RwW

0x00

After configure the packet offset register,
these registers can configure any packet
shown following.

Use this function please refer to the HDMI
specification at "Data Island Packet
Definitions"

Generic packet

ACP packet

ISRC1 packet

ISRC2 packet

Gamut metadata packet

Vendor specific InfoFrame packet
AVI InfoFrame packet

Source product descriptor InfoFrame packet

Audio InfoFrame packet
MPEG source InfoFrame packet
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