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GeneralDescription

The CH7304 is a Display Controller device, which accepts
a graphics data stream over one 12-bit wide variable

Supports pixel rate up to 100M pixels/sec voltage (1.1V to 3.3V) port. The data stream outputs
Supports up to SXGA resolution (1280 x 1024) through an LVDS transmitter to an LCD panel. A

LVDS low jitter PLL
LVDS 18-bit output
2D dither engine

maximum of 100M pixels per second can be output
through a single LVDS link.

The LVDS transmitter includes a programmable dither

Panel protection and power down Sequencing function for support of 18-bit panels. Data is encoded into

Programmable power management
Fully programmable through serial port

commonly used formats, including those detailed in the
OpenLDI and the SPWG specification. Serialized data
output on four differential channels.

Complete Windows and DOS driver support
Variable voltage interface to graphics device
Offered in a 64-pin LQFP package
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Figure 1: Functional Block Diagram
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Pin Assignment

1.1 Pin Diagram
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Figure 2: 64 Pin LQFP Package (Top View)
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1.2 Pin Description

Table 1: Pin Description

data

Pin # # of Pins| Type Symbol Description

1 1 Out ENABLK Back Light Enable
Enable Back-Light of LCD PaneDutput is driven from 0 to DVDD.

2 1 Out ENAVDD Panel Power Enable
Enable panel VDD. Output griven from 0 to DVDD.

3,4,6,7,9,10, |10 - NC No Connect

12,13,15,16

20,21 2 Out LLC, LLC* | LVDS Differential Clock

17,23,26,29 4 Out LDC[3:0] Positive LVDS differential data[3:0]

18,24,27,30 4 Out LDC[3:0]* | Negative LVDS differential data [3:0]

32 1 In VSWING LVDS Voltage Swing Control
This pin sets the swing level of th&DS outputs. A 2.4K Ohm resistor
should be connected between this pin and LGND (pin 31) using shortjand
wide traces.

33 1 Out XO Crystal Output
A parallel resonance 14.31818MHz crystalR@ppm) should be attached
between this pin and XI. However af external CMOS clock is attacheg
to XI, XO should be left open.

34 1 In XI Crystal Input / External Reference Input
A parallel resonance 14.31818MHz crystal@-ppm) should be attached
between this pin and XO. However, an external CMOS compatible clock
can drive the Xl input.

37 1 Analog |LPLL_CAP |LVDS PLL Capacitor
This pin allows coupling of any signt the on-chip loop filter capacitor.

39 1 In/Out | CONFIG Configure / Output
This pin configures the device ID.

40 1 In SPC Serial Port Clock Input
This pin functions as the clock inputtbie serial port and can operate wi
inputs from 1.1V ~ 3.3V. The serial p@ddress of the CH7304 is 75h. Hor
more details on CH7304 serial poradéwrite operations, please refer to
ANG61.

41 1 In/Out | SPD Serial Port Data Input / Output
This pin functions as the bi-directidraata pin of the serial port and can
operate with inputs from 1.1V ~ 3.3Qutputs are driven from 0 to VDDY.
The serial port address of the CH73845h. For more details on CH730p
serial port read/write opeiahs, please refer to AN61.

43 1 In \% Vertical Sync Input
This pin accepts a verditsync input for use with the input data. The
amplitude will be 0 to VDDV. VREEignal is the threshold level.

44 1 In H Horizontal Sync Input
This pin accepts a horizontal sync ibfor use with the input data. The
amplitude will be 0 to VDDV. VREEF ithe threshold level for this input.

45 1 In VREF Reference Voltage Input
The VREF pin inputs a reference voltagfie/DDV / 2. The signal is
derived externally through a resisttivider and decoupling capacitor, anfl
will be used as a reference level for data, sync and clock inputs.

46 1 In DE Data Enable
This pin accepts a data enable signal which is high when active video
is input to the device, and remainsgvlduring all other times. The levels
are 0 to VDDV. VREEF is the threshold level.

a7 1 In RESET* Reset * Input (Internal Pull-up)
When this pin is low, the device is held in the power on reset conditior].
When this pin is high, reset is controlled through the serial port.

201-0000-053 Rev. 1.31,
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Table 1: Pin Description (continued)

=2

Pin # # of Pins| Type Symbol Description

50-55, 58-63 | 12 In D[11:0] Data[11] through Data[0] Inputs
These pins accept the 12 data ingrden a digital video port of a graphics
controller. The levels are 0 toDDV. VREF is the threshold level.

56, 57 2 In XCLK, External Clock Inputs

XCLK* These inputs form a differential cloclgsal input to the device for use wi

the H, V and D[11:0] data. If differential clocks are not available, the
XCLK* input should be connected ¥REF. The clock polarity can be
selected by the MCP control [fRegister 1CH.

42, 64 2 Power DVDD Digital Supply Voltage (3.3V)

35, 49 2 Power DGND Digital Ground

48 1 Power | VDDV I/O Supply Voltage (1.1V to 3.3V)

5,11,22,28 4 Power LVDD LVDS Supply Voltage (3.3V)

8,14,19,25,31] 5 Power LGND LVDS Ground

38 1 Power |LPLL VDD |LVDS PLL Supply Voltage (3.3V)

36 1 Power |LPLL GND |LVDS PLL Ground
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2.0 Functional Description

2.1  Input Data Formats
2.1.1 Overview

Two distinct methods of transferring data to the CH7304 are described. They are:

e Multiplexed data, clock input at 1X the pixel rate

e Multiplexed data, clock input at 2X the pixel rate
For the multiplexed data, clock at 1X pixel rate, the datdiexppo the CH7304 is latched with both edges of the clock
(also referred to as dual edge transfimde or DDR). For the multiplexed data, clock at 2X pixel rate the data applied to
the CH7304 is latched with one edge of the clock (also knowingke edge transfer mode SDR). The polarity of the
pixel clock can be reversed under serial port control. In single edge transfer modes, the clock edge usedt#oitatch da
programmable. In dual edge transfer modes, the clock edge used to latch the first half of eachrpemmable.

2.1.2 Interface Voltage Levels

The graphics controller interface can operate at abl@rivoltage level controlled by the voltage on\#EDV pin. This
should be set to the maximum voltagetlté interface (typically 3.3\r adjustable between 1.1 and 1.8V). The VREF
pin is the voltage reference for the data, data enable, clockyandnputs and must be tied to VDDV/2. This is typically
done using a resistor divider.

2.1.3 Input Clock and Data Timing Diagram

Figure 3 shows the timing diagram for input data and clocks. The first XCLK/XCLK* waveform represents the input
clock for single edge transfer (SDR) methods. The second XCLK/XCLK* waveform represents thedoditicthe
dual edge transfer (DDR) method. €ltiming requirements are given$ection4.5.

XCLK/ —— ; \ / \ ,f \ ,f ;
2X XCLK* \ j \ ; \ ] \ ) ; )

XCLK/ —— o . R —
X xoLkr —— \ ; \ / \

ousor Y T O
H £ 64 pixels %/
\% 1 VGA Line %/

Figure 3: Clock, Data and Interface Timing
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2.1.4 Data De-skew Feature

The de-skew feature allows adjustment of the input setup and hold time. The input data D[11:0] can be latched slightly
before or after the latching edge of XCLK depending on the amount of the de-skew. Note that the XCldkanged,

only the time at which the data is latched relative to XCLK. The de-skew is controlled using the XCMDJ3:0] bits located
in Register 1Dh The delaydp between clock and data is given by the following formula:

tep = - XCMD[3:0] * tsrep for 0< XCMD[3:0] < 7
tep = (XCMD[3:0] — 8) * trep fOr 8< XCMD[3:0] < 15

where XCMD is a number between 0 and 15 represented as a binary code
tstep IS the adjustment increment (s&ection4.5)

The delay is also tabulated iffable 8.

2.1.5 Input Data Formats

The CH7304 supports 5 different multiplexed data formats, efalnich can be used with a 1X clock latching data on
both clock edges, or a 2X clock latching data with a siadlge (rising or falling depending on the value of the MCP bit
— rising refers to a rising edge on the XCLK signal, a falling edge on the XChKalsi Received data is formatted and

sent through an internal data bus P[23:0] to the LVDS dalta dde input data formats are (IDF[2:0] =0, 1, 2, 3 and 4):

DF Description

RGB8-8-8(2x12-hit)

RGB 8-8-8 (2x12-bit) or RGB 5-6-5 (2x8-bit)
RGB5-6-5(2x8bit)

RGB5-5-5(2x8-hit)

YCrCb 8-8 (2x8-bit) (refer Register 31h bit 0)

A WNEFO

The input data format is shown Figure 4. The Pixel Data bus represents a 12-bit or 8-bit multiplexed data stream,
which contains either RGB or YCrCb formatted data. The idpta rate is 2X the pixel rate, and each pair of Pn values
(e.g.; POa and POb) will contain a complete pixel encoded as shdwbla?2 throughTable 4.

For multiplexed input data formats, data can be latched frengrdphics controller by either rising only or falling only

clock edges, or by both rising and falling clock edges. The MCP bit selects the rising or the falling clock edge, where
rising refers to rising edge on the XCLK signals and falédge on the XCLK*. It is assumed that the first clock cycle
following the leading edge of the incoming horizontal symgmai contains the first word (Pxa) of a pixel, if an active

pixel was present immediately following the horizontal sync. This does not mean that active data should immediately
follow the horizontal sync, however. When the input is a YCrCb data stream the color-difference data will be
transmitted at half the data rate of the luminance data,thétlsequence being set as Cb, Y, Cr, Y, where Cb0,Y0,Cr0
refers to co-sited luminance and coloffelience samples and the following Y1 byte refers to the next luminance sample,
per ITU-R BT.656 standards (the clock frequency is depéngem the current mode, and is not 27MHz as specified in
ITU-R BT.656). All non-active pixels should be 0 in RGB formats, and 16 for Y, 128 for Cr amdY@rCb formats.

H

@) : I
E< \— >:
()I(X)CLK )/’J |
DE /
D[11:0] :X >< >< X:Z:X P(;a >< POb >< Pla >< P1b >< P2a ><P2b

Figure 4: 12-bit Multiplexed Input Data Formats (IDF = 0,1,2,3, 4)
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Table 2: Multiplexed Input Data Formats (IDF =0, 1)
IDF = 0 1
Format = RGB 8-8-8 (2x12-bit) RGB 8-8-8 (2x12-bit)
or RGB 5-6-5 (2x8-bit)
Pixel # POa POb Pla Plb POa POb Pla P1b
BusData | D[11] [ GO[3] RO[7] G1[3] R1[7] GO[4] RO[7] G1[4] R1[7]
D[10] GO0[2] RO[6] G1[2] R1[6] GO[3] RO[6] G1[3] R1[6]
D[9] GO[1] RO[5] G1[1] R1[5] GO[2] RO[5] G1[2] R1[5]
D[8] G0[0] RO[4] G1[0] R1[4] BO[7] RO[4] B1[7] R1[4]
D[7] BO[7] RO[3] B1[7] R1[3] BO[6] RO[3] B1[6] R1[3]
D[6] BO[6] RO[2] B1[6] R1[2] BO[5] GO[7] B1[5] G1[7]
D[5] BO[5] RO[1] B1[5] R1[1] BO[4] GO0[6] B1[4] G1[6]
D[4] BO[4] RO[0] B1[4] R1]0] BO[3] GO[5] B1[3] G1[5]
D[3] BO[3] GO[7] B1[3] G1[7] GO0[0] RO[2] G1[0] R1[2]
D[2] BO[2] GO0[6] B1[2] G1[6] BO[2] RO[1] B1[2] R1[1]
D[1] BO[1] GO[5] B1[1] G1[5] BO[1] RO[0] B1[1] R1[0]
DI[0] BOJO] GO0[4] B1J0] G1[4] BO[O] GO[1] B1J0] G1[1]
Table 3: Multiplexed Input Data Formats (IDF = 2, 3)
IDF = 2 3
Format = RGB 5-6-5 (2x8hit) RGB 5-5-5 (2x8-bit)
Pixel # POa POb Pla Plb POa POb Pla P1b
BusData D[11] | GO[4] RO[7] G1[4] R1[7] GO[5] X G1[5] X
D[10] GO[3] RO[6] G1[3] R1[6] GO0[4] RO[7] G1[4] R1[7]
D[9] G0[2] RO[5] G1[2] R1[5] GO[3] RO[6] G1[3] R1[6]
D[8] BO[7] RO[4] B1[7] R1[4] BO[7] RO[5] B1[7] R1[5]
D[7] BO[6] RO[3] B1[6] R1[3] BO[6] RO[4] B1[6] R1[4]
D[6] BO[5] GO[7] B1[5] G1[7] BO[5] RO[3] B1[5] R1[3]
D[5] BO[4] GO[6] B1[4] G1[6] BO[4] GO[7] B1[4] G1[7]
D[4] BO[3] GO[5] B1[3] G1[5] BO[3] GO[6] B1[3] G1[6]
Table 4: Multiplexed Input Data Formats (IDF = 4)
IDF = 4
Format = YCrCb 8-bit
Pixel # POa POb Pla Plb P2a P2b P3a P3b
BusData | D[7] CbO[7] | YO[7] Cr0[7] Y1[7] Cb2[7] | Y2[7] Cr2[7] Y3[7]
D[6] Ch0[6] | YO[6] CrQ[6] Y1[6] Ch2[6] | Y2[6] Cr2[6] Y3[6]
D[5] Cbh0[5] | YO[5] CrQ[5] Y1[5] Ch2[5] | Y2[5] Cr2[5] Y3[5]
D[4] CbO[4] | YO[4] Cr0[4] Y1[4] Cb2[4] | YZ2[4] Cr2[4] Y3[4]
D[3] CbhO[3] | YO[3] Cr0[3] Y1[3] Cbh2[3] | Y2[3] Cr2[3] Y3[3]
D[2] Cb0[2] | YO[2] Cr0[2] Y1[2] Cb2[2] | Y2[2] Cr2[2] Y3[2]
D[1] CbO[1] | YO[1] Cro[1] Y1[1] Cb2[1] | YZ2[1] Cr2[1] Y3[1]
DI[0] Cb0[0] | YO[O] Cr0[0] Y1[0] Cbh2[0] | Y2[0] Cr2[0] Y3[0]

201-0000-053 Rev. 1.31, 6/14/2006
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2.2 LVDS-Out

2.2.1 Single LVDS Channel Signal Mapping

Table 5: Signal Mapping for Single LVDS Channel

24-bit LDI 24-bit SPWG 18-bit
LDCI[0](1) R2 RO RO
LDCI0](2) R3 R1 R1
LDCI0](3) R4 R2 R2
LDCI0](4) R5 R3 R3
LDCI0](5) R6 R4 R4
LDCI0](6) R7 R5 R5
LDCI0](7) G2 GO GO
LDC[1](1) G3 Gl Gl
LDC[1](2) G4 G2 G2
LDC[1](3) G5 G3 G3
LDC[1](4) G6 G4 G4
LDC[1](5) G7 G5 G5
LDC[1](6) B2 BO BO
LDC[1](7) B3 Bl B1
LDC[2](1) B4 B2 B2
LDC[2](2) B5 B3 B3
LDC[2](3) B6 B4 B4
LDCI[2](4) B7 B5 B5
LDC[2](5) HSYNC HSYNC HSYNC
LDCI[2](6) VSYNC VSYNC VSYNC
LDC[2](7) DE DE DE
LDCI[3](1) RO R6 N/A
LDCI[3](2) R1 R7 N/A
LDC[3](3) GO G6 N/A
LDCI[3](4) G1 G7 N/A
LDCI3](5) BO B6 N/A
LDCI3](6) Bl B7 N/A
LDC[3](7) N/A N/A N/A
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2.2.2 Dithering

The CH7304 has a dither engine that can convert the 24-bit pixel data to 18-bit pixel data for better image quality on 18-
bit panels. Maximum pixel rate supported is 100M Pixels / sec.

2.2.3 Power Sequencing

The CH7304 conforms to SPWG'’s requirements on power sequencing. The timing specification gfigure i is a
superset of the requirements dictated by the SPWG specification. The power sequencing blockofomsssate
machine and 5 hardware timers, which are programmable through the serial port to suit requirementsribydifédse
It provides 2 signals ENAVDD and ENABKL to the LCD panel.

T1. T2 T3. T4 T5
LVDS_RDY I_
(Internal)
ENAVDD
ENEXBUF
ENABKL
LVDS Clocks - ----------- Valid Clock ,  J--c-ceeeen--
Tristate or GND
LVDS Data ———— Valid Data
Tristate or GND

Figure 5: Power Sequencing

Table 6: Power Sequencing

Range Increment
T1 2-512 ms 1ms
T2 2-256ms 2ms
T3 2-256ms 2ms
T4 2-512 ms 1ms
T5 2-1600ms 50ms

Power-on sequence begins when the LVDS software registers are set proptrty seéaal port and the internal PLL
lock detection circuit and the internal Sync detection circuits $&ation 2.2.4 indicate that HSYNC, VSYNC and
XCLK are stable. Note that the BKLEN IfiRegister 66h)must be set in order for the ENABKL signal to be asserted.
Power-off sequence begins when any detectionitsrauicate an instability in the timing signals (Sextion2.2.4, or
through software programming. Once the power-off sequstands, the internal state machine will complete the
sequence and the power-on sequenedasved only after T5 is passed.

When the LVDS output clock and data signals become invalid, these outputs are tri-stated edgiepedding on the
value of the LODP bit.

2.2.4 Panel Protection

The LCD panel can be damaged if HSYNC is absent from the LVDS link. This situation can hdmgrethere is a
catastrophic failure in the PC or the graphics system. The CH7304 is designed to prevent damage tattdepaneh

a failure. If the system fails, the CH7304 does not expgctkaftware instruction from the graphics controller to power

down the panel. Detection circuits are used to motfterthree timing signals — HSYNC, VSYNC and XCLK. If any

one, combination of, or all of these signals becomes unstable, the CH7304 will commence Power Down Sequencing
according tdSection2.2.3 A description of these detection circuits is showRigure 6.

10 201-0000-053 Rev. 1.31, 6/14/2006
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¢ XCLK
LVDS
PLL
XCLK
A
LOCK LOCKST 0
FIFO " DETECT MUX
LOCK LPFORC —» 1
LPLENQA
Register 66h Note:
PANEN | 1) LOCKST will be logic
LSYNCEN low if either XCLK_or the
N LPLOCK :]XsDtng;LL output is
LPFORC 2) SYNCST will be logic
HSYNC] LPLEN low if either Hsync or
SYNC BKLEN Vsync is unstable or
DETECT | | " SYNesT missing.
VSYNC

LSYNCEN j :
[—P—

XCLK
—> —
XCLK'|  Detect {/ >
CLKDETD
Reg. 14h [2]
FOSC (from oscillator)
v
— ENAVDD
Power Sequencing ENABKL

Figure 6: Detection Circuits for Panel Protection

The power up sequence can occur only if (a) XCLK is not missing, (b) there are no missing HSYNC and YSYNC
the PLL CLOCK is stable, and (d) PANEN is set to 1. The power down sequence happens if any of those conditions fails.
The power up sequence can also occurefgainel protection circuitry is bypassed.

The panel protection circuitry is comprised of a LOCKDET block, which detects an unstable clothdrbwDS PLL,

a SYNCDET block, which detects missing inputs HSYNC and VSYNC and an XCLK Detect block which detects
missing XCLK. XCLK stability (assuming it is not missing) @etermined by the number of PLL unlock signals
generated within one frame. This number is programmable via serial port using the BGLMT (Rgigister 7Fh)

The SYNCDET block consists of counters to count HSYNC and VSYNC pulses. One counter is used to count the
number of HSYNC pulses per frame over 3 frames. The end counts for all 3 frames must be equal to enable the power up
sequence. In addition, the SYNCDET block checks fopteeence of VSYNC and HSYNC. If VSYNC is missing for 2

frames or if HSYNC is missing for 32tise power up sequence is disabled.

The XCLK Detect block detects if XCLK is missing for more than approximately 1.2us.
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The LOCKDET block and SYNCDET block can be defeated or bypassed independently through the LPMC register
(Register 66h)controls. To defeat the LOCKDET block set LPFORC to ‘1’ and LPLEN to ‘1’; to defeat the SYNCDET
block set LSYNCEN to 1. The XCLK Detect block can be defeated or bypassed independeuatiif the CLKDETD

bit in Register 14h bit 2. To defeat the XCLK Detect block set CLKDETD to ‘1'.

2.2.5 Emission Reduction Clock

LVDS data path can support a +- 2.5% emission reduction clock to reduce EMI emission. The frequency and amplitude
of the emission reduction triangle waveform can be programmed via the serial port.

For further details, please cont&tirontel Applications Group.
2.3 Power Down

The CH7304 can be powered down via software control to achieve very low standby current. For a complete description
of each individual bit please refer teethppropriate regist description irRegisters 63hand76h.

12 201-0000-053 Rev. 1.31, 6/14/2006
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3.0 Register Control

The CH7304 is controlled via a serial pofthe serial bus uses only the SC clock to latch data into registers, and does
not use any internally generated clocks so that the device can be written to in all power down modesicd lsbould

retain all register values during power down modes. Fostagiread/write operation, please refer to applications note
AN-61 for details.

3.1 Control Registers Index

The register controls are listed below, divided into three sections: General & Power Down control®utpptit/
controls, and LVDS controls.

GENERAL & POWER DOWN CONTROLS Address
CLKDETD XCLK Detection Defeat 14h
DID[7:0] DevicelD register 4Bh
LODPDBJ[1:0] LVDS Output Driver Power Down control 76h
LVDSPD LVDS Power Down 63h
PANEN Panel Enable (0 — begin Power off sequence, 1 Power-on) | 66h
RESETIB Software SPP (serial port) reset 48h
RESETDB Software datapath reset 48h
TPBLD [6:0] Timer — Black Light Disable (T3) 69h
TPBLE [6:0] Timer — Black Light Enable (T2) 68h
TPOFF [8:0] Timer — Power Off (T4) 69h-6Ah
TPON [8:0] Timer - Power On (T1) 67h-68h
TPPWD [5:0] Timer — Power Cycle (T5) 6Bh
TSTP[1:0] Enable/select test pattgeneration (color bar, ramp) 48h
VID[7:0] Version|D register 4Ah
INPUT/OUTPUT CONTROLS Address
IBS Input buffer type select 1Fh
IDF[2:0] InputDataFormat 1Fh
MCP XCLK Polarity Control 1Ch
RGB YCrCb to RGB 31h
XCM XCLK 1X/ 2X select 1Ch
XCMD[3:0] Delay adjust between XCLK and D[11:0] 1Dh
LVDS CONTROLS Address
BGLMT[7:0] Bang Limit control of internal LVDS FIFO over/under run 7Fh
BKLEN Backlightenable 66h
FRSTB FIFO Reset Enable 76h
LDD LVDS DitheringDefeat 64h
LDI OpenLDI mode 64h
LDENJ1:0] LVDS Output Driver enable 73h
LEOSWP Odd/even sample output swap on LVDS link 64h
LODA[2:0] LVDS Output Driver Amplitude control for bank 1 74h
LODP LVDS Output Driver Pull-down 74h
LODPE LVDS Output Driver Pre-emphasis 74h
LODST LVDS Output DriveiSource Termination control 75h
LPCP[2:0] LVDS PLL Charge pump control 73h
LPFBD[3:0] LVDS PLL feed back divider controls 71h
LPFFD[1:0] LVDS PLL feed forward divider controls 71h
LPFORC Bypass LVDS PLL Lock Detect Sentry 66h
LPLEN Enable Bypass of LVDS PLL Lock Detect 66h
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LPLF[2:0] LVDS PLL Loop Filter Resistor Value 76h

LPLF[4:3] LVDS PLL Loop Filter Capacitor Value 78h

LPLOCK LVDS PLL Lock — read only register 66h

LPPD[4:0] LVDS PLL phase detector trim 78h

LPPDN LVDS PLL Power Down 76h

LPPRB LVDSPLL Reset 76h

LPPSD[1:0] LVDS PLL post scale divider controls 72h

LPVCO[3:0] LVDS PLL VCO frequency range controls 72h

LSYNCEN BypassSyncDetection 66h

LVDS24 Select 24 bit format 64h

SYNCST HSYNC and VSYNC stability status 66h

3.2 Control Registers Description

Table 7: Serial Port Register Map

Register | Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
14h Reserved Reserved Resedv Reserved Reserved | CLKDETD | Reserved Reserved
1Ch Reserved Reserved Resedv Reserved Reserved | MCP Reserved XCM
1Dh Reserved Reserved Reserved ReservgdXCMD3 XCMD2 XCMD1 XCMDO
1Fh IBS Reserved Reserved | Reserved Reserved IDF2 IDF1 IDFO
31h Reserved Reserved | Reserved Reserved Reserved Reserved ReservgdRGB
48h Reserved Reserved Reserved ResetlB ResetDB Reserved TSTP1 TSTPO
4Ah VID7 VID6 VID5 VID4 VID3 VID2 VID1 VIDO
4Bh DID7 DID6 DID5 DID4 DID3 DID2 DID1 DIDO
63h Reserved LVDSPD Reserved Reserved Reserved Reserved Resenjed Resejved
64h Reserved Reserved LVvDS24 Reserved LDD Reserved LEOSWP LDI
66h Reserved SYNCST BKLEN LPLEN LPFORC LPLOCK LSYNCEN| PANEN
67h TPON7 TPONG6 TPON5 TPON4 TPON3 TPON2 TPON1 TPONO
68h TPONS8 TPBLEG6 TPBLES TPBLE4 | TPBLE3 TPBLE2 TPBLE1 TPBLEO
69h TPOFF8 TPBLD6 TPBLD5 TPBLD4 | TPBLD3 TPBLD2 TPBLD1 TPBLDO
6Ah TPOFF7 TPOFF6 TPOFF5 TPOFF4 TPOFF3 TPOFF2 TPOFHL TPOFFO
6Bh Reserved Reserved TPPWD5 TPPWD4 TPPWD3 TPPWD2 TPPWD1] TPPWDQ
71h Reserved Reserved | LPFFD1 LPFFDO LPFBD3 LPFBD2 LPFBD1 LPFBDO
72h Reserved Reserved | LPPSD1 LPPSDO LPVCO3 LPVCO2 LPVCO1 LPVCOO
73h Reserved Reserved | Reserved LDEN1 LDENO LPCP2 LPCP1 LPCPO
74h LODP LODPE Reserved Reserved Reserved LODA2 LODA1 LODAO
75h LODST Reserved Reserved Reserved Re=rv | Reserved Reserved Reserve(
76h FRSTB LPLF2 LPLF1 LPLFO RPDN LPPRB LODPDB1| LODPDBO|
78h LPCP3 LPLF4 LPLF3 LPPD4 LPPD3 LPPD2 LPPD1 LPPDO
7Fh BGLMT7 BGLMT6 BGLMT5 BGLMT4 BGLMTS3 BGLMT2 BGLMT1 BGLMTO
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3.3 Control Registers Description
Clock DetectDefeat Symbol: CDD
Address: 14h
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| Reserved Reserved ReserYed Reserved RegeldDETD | Reserved Reserve
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 0 0 0 0 1 0

CLKDETD (bit 2) of Register CDD controls the XCLK detection circuivVhen CLKDETD is ‘1’ the XCLK detection
circuit is turned off, when CLKDETD is 0 the XCLK detection is on.

Clock Mode Register Symbol: CM
Address: 1Ch
7 6 5 4 3 2 1 0
SYMBOL:| Reserved Reservgd Reseryed Resefved ResprICP | Reserved XCM
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 0 0 0 0 0 0

XCM (bit 0) of Register CM signifies the XCLK frequency for the D[11:0] input. A value of ‘0’ is used when XCLK is

at the pixel frequency (dual edge clocking mode) and a value of ‘1" is used when XCLI€asthe pixel frequency
(single edge clocking mode).

MCP (bit 2) ofRegister CM controls the phase of the XCLK clock input for the D[11:0] input. A value of ‘1’ inverts
the XCLK signal at the input of the device. This control is used to select which edge of the XCLK signal to use for

latching input data.

Input Clock Register Symbol: IC
Address: 1Dh
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| Reserveq Reservgd Reseryed ReseGMD3 | XCMD2 | XCMD1 | XCMDO
TYPE] R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 1 0 0 1 0 0 0

XCMD[3:0] (bits 3-0) ofRegister IC control the delay applied to the XCLK signal before latching input data D[11:0]
per the following table stgp is given inSection4.5.

201-0000-053 Rev. 1.31, 6/14/2006
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Table 8: Delay applied to XCLK before latching input data

XCMD3

XCMD2

XCMD1

XCMDO

Adjust phase of Clock relative to Data

o

0

0* tstep XCLK ahead of Data

1* tsten XCLK ahead of Data

2* tsren XCLK ahead of Data

3* tstep XCLK ahead of Data

4* tgrep XCLK ahead of Data

5* tstep XCLK ahead of Data

6 * tsrep XCLK ahead of Data

7 * tsen XCLK ahead of Data

0* tstep XCLK behind Data

1* tstegp XCLK behind Data

2 * tstep XCLK behind Data

3 * tstep XCLK behind Data

4* tstep XCLK behind Data

5* tgtep XCLK behind Data

6 * tstep XCLK behind Data

RlRr|kr|Pr|kr|,|k|~|lo|o|lo|o|o|o|o

Rk~ |lo|lolo|olr|k ||k |lo|lolo

[ Ll (@] (e | | ol (el [ | ) | ol e e |l | ol (e (o)

R|O|IR|O|FR|IO|FR|O|IFR|O|IFR|O|F|O|r]|O

7 * tstep XCLK behind Data

Input Data Format Register

IDF
1Fh

Symbol:
Address:

BIT:

6

5

4

3 2 1

SYMBOL:

IBS

Reserved

Reserve

*d Reserved ResefrvelDF2

IDF1

IDFO

TYPE:

R/W

R/W

R/W

R/W

R/W R/W R/W

R/W

DEFAULT:

0

0

0

0 0 0

IDF[2:0] (bits 2-0) ofRegister IDF select the input data format for the input. Seetion2.1.5for a listing of available

formats.

IBS (bit 7) ofRegister IDF selects the data and clock input buffer tjgrethe D[11:0] data aceding to the following

table:
Table 9: D[11:0] Input Buffer Type Selection
IBS D[11:0] Input Buffer Type
0 CMOS, single ended type for clock and data
1 Differential (clock) and comparator (data) type
16 201-0000-053 Rev. 1.31, 6/14/2006
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Color SpaceControl Symbol: CSC
Address: 31h
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| Reserved ReservedReserved Reservgd Reseryed Resefved Resprv&GB
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 0 0 0 0 0 0

RGB (bit 0) ofRegister CSCenables the YCrCb to RGB color space converiiotDF4. This bit must be setto 1 to
enable YCrCb to RGB conversion.

RGB

0 => Disable YCrCb to RGB conversion
1 => Enable YCrCb to RGB conversion

Test Pattern Register Symbol: STP
Address: 48h
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| Reserved| Reserved| Reserved| ResetlB| ResetDB Reserved] TSTP1 TSTPO
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 0 1 1 0 0 0

TSTP[1:0] (bits 1:0) oRegister STPenable and select test pattern generation (color bar, ramp). This test pattern can be

used for both the LVDS output and the TV Output. The pattern generated is determined iy theldav:

Table 10: Test Pattern Selection

TSTP1 TSTPO | TestPattern
0 0 No test pattern — Input data is used
0 1 ColorBars
1 0 Horizontal Luminance Ramp
1 1 Black screen

ResetDB (bit 3) oRegister STPresets the datapath. When ResetDB is ‘0’ the datapath is reset. When ResetDB is ‘1’

the datapath is enabled. The datapath is also rgsetvat on by an internally generated power-on-reset signal.

ResetlB (bit 4) oRegister STPresets all control registers. When ResésIB)’ the control registers are reset to the
default values. When ResetlB is ‘1’ the control registersaiperormally. The control regists are also reset at power
on by an internally generated power on reset signal.

201-0000-053 Rev. 1.31, 6/14/2006
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Version ID Register Symbol: VID
Address: 4Ah
BIT: 7 6 5 4 3 2 1 0
SYMBOL:[ VID7 VID6 VID5 VID4 VID3 VID2 VID1 VIDO
TYPE: R R R R R R R R
DEFAULT: 1 0 0 0 0 0 0 1
Register VID is a read only register containing the version ID humber of the CH7304 family.
Product Number Version ID
CH7304 81h
DevicelD Register Symbol: DID
Address: 4Bh
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| DID7 DID6 DID5 DID4 DID3 DID2 DID1 DIDO
TYPE: R R R R R R R R
DEFAULT: 0 0 X 1 1 0 1 X

Register DID is a read only register containing the device ID number of the CH7304 faimdyDevice ID depends on
the state of the CONFIG pipin39 (bit 5 and bit 0 of regist 4Bh will update accordingly).

Product Number CONFIG Device ID
CH7304 0 3Ah
CH7304 1 1Bh
LVDS Power Down Symbol: LPD
Address: 63h
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| Reserved| LVDSPD| Reserved] Reserved Reserved Resernvéteserved| Reservep
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 0 0 0 0 0 0

LVDSPD (bit 6) ofRegister LPD controls the LVDS power down. When LVDSPD is ‘0’ the LVDS path is ON, when
LVDSPD is ‘1’ the LVDS path is powered down.

18
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LVDS Encoding Register Symbol: LVDSE
Address: 64h
BIT: 7 6 5 4 3 2 1 0

SYMBOL:| Reserved| ReservedLVDS24 | Reserved| LDD Reserved LEOSWP| LDI

TYPE| R/W R/W R/W R/W R/W R/W R/W R/W

DEFAULT: 0 0 0 0 1 1 0 1

LDI (bit 0) of register LVDSE contile OpenLDI specification selection. A’‘torresponds to OpenLDI, and a ‘0’
corresponds to SPWG.

LEOSWP (bit 1) oRegister LVDSE provides the added flexibility to swap odd/even samples output on the LVDS link.

LDD (bit 3) of Register LVDSE bypasses the dither function. A ‘1’ bypasses the dither function. A ‘0’ does pasdy
the dither function.

LVDS24 (bit 5) ofRegister LVDSE selects LVDS 24 bit or 18 bit output format. A ‘1’ provides 24-bit output mode
and a ‘ 0’ provides 18- bit output mode.

LVDS PLL Miscellaneous Control Register Symbol: LPMC
Address: 66h
BIT: 7 6 3 4 3 2 1 0
SYMBOL:| Reserved SYNCST| BKLEN | LPLEN| LPFORCG LPLOCK LSYNCEN PANERN
TYPE| R/W R R/W R/W R/W R R/W R/W
DEFAULT: 0 0 0 0 0 0 0 1

The LPMC register controls panel protection circuits which control the LVDS panel power up and down sequence.
Refer toSection2.2.4Panel Protection and Egure 6 for more details.

PANEN (bit 0) of theLPMC register controls the LVDS panel enable.
PANEN =0 => Begin Power off sequence
=1 => Power-on
LSYNCEN (bit 1) of thedLPMC register controls the Sync Detection Bypass
LSYNCEN = 0=> Normal Operation. HSYNC and VSYNC detection enabled.
=1 => HSYNC and VSYNC detection circuitbgpassed enabling forced power up sequence.
LPLOCK (bit 2) of theLPMC register indicates the status of the PLL Lock
LPLOCK =0 => PLL is not stable.
=1 => PLL is stable and properly locked.
LPFORC (bit 3) of th&.PMC register: Bypass LVDS Lock Detect Sentry
Bit 3 = 0 => Lock detect sentry is active.
=1 => Lock detect sentry is overridden if LPLEN is set to ‘1'.
LPLEN (bit 4) of theLPMC register controls LVDS PLL Lock Endb between LPLOCK and LPFORC.
LPLEN =0 => Select LPLOCK (normal operation)
=1 => Select LPFORC (Lock detectsg is overridden if LPFORC is set to ‘1’)
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BKLEN (bit 5) of theLPMC register enables the panel backlight.
BKLEN =0 => Disable Backlight
=1 => Enable Backlight
SYNCST(bit 6) of the.PMC register is the Hsync and Vsync stability status bit. RefeBeation2.2.4
SYNCST =0 => Hsync or Vsync are not stable
=1 => Hsync and Vsync are stable
Power Sequencing T1 Symbol: PST1
Address: 67h
BIT: 7 6 5 4 3 2 1 0
SYMBOL:[ TPON7 | TPON6| TPON5 TPON4 TPON3 | TPON2| TPON1 TPON(
TYPE:! R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 0 0 0 0 0 0

This register defines Power On time (T1), the time duration between LVDS_RDY (internal signal) to valid 1adRS C

and Data. The entire bit field, TPONI[8:0], is comprisedhafse bits TPON[7:0] plus TPON8 contained in the PST2

Power Sequencing T2 regist&eggister 68h bit 7). Refer tdrigure 5 andTable 6in Section2.2.3 The range of T1 is
2ms to 512ms in increments of 1ms.

Power SequencingT2 Symbol: PST2
Address: 68h
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| TPONS8 | TPBLE6| TPBLES | TPBLE4| TPBLE3| TPBLE2| TPBLE1l] TPBLE(
TYPE] R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 0 0 0 0 0 0

TPBLE[6:0] (bits 6:0) ofRegister PST2define the Back Light Enable time (T2), the waiting time after valid LVDS

Clock and Data before enabling the LVDS panel back light. Reféigtoe 5 andTable 6in Section2.2.3 The range
of T2 is 2ms to 256ms in increments of 2ms.

TPONS (bit 7) ofRegister PST2defines the MSB of the Power On time (T1). The entire bit field, TPON[8:0], is

comprised of this bit, TPONS, plus TPON[7:0] contained in the Power Sequencing T1 ré&tpsfisigr 671). Refer to
the description of the PST1 registBegister 671) for more information.

Power SequencingT3 Symbol: PST3
Address: 69h
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| TPOFF8| TPBLD§ TPBLD5 | TPBLD4| TPBLD3| TPBLD2| TPBLD1| TPBLDO|
TYPE] R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 0 0 0 0 0 0
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TPBLD[6:0] (bits 6-0) ofRegister PST3define the Back Light Disable time (T3), the required time after disabling the
back light before the valid LVDS Clock and Data become tri-stated or disabled. Ré&fgjute 5 and Table 6 in
Section2.2.3 The range of T3 is 2ms to 256ms in increments of 2ms.

TPOFF8 (bit 7) ofRegister PST3defines the MSB of the Power Off time4)T The entire bit field, TPOFF[8:0], is
comprised of this bit, TPOFF8, plus TPOFF[7:0] contained in the Power Sequencing T4 rBgigige( 6AhH. Refer
to the description of the PST4 registRefjister 6Ah for more information.

Power SequencingT4 Symbol: PST4
Address: 6Ah
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| TPOFF7| TPOFF§ TPOFF5| TPOFF4 TPOFF3| TPOFFZ TPOFFL TPOFHO
TYPE] R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 0 0 0 0 0 0

Register PST4defines the Power Off time (T4), the required time prior to power off after the valid LVDS Clock and
Data become tri-stated or disabled. The entire bit field, TPOFF[8:0], is comprised of these bits, THOPKE :
TPOFF8 contained in the Power Sequencing T3 regRegigter 694 bit 7). Refer td-igure 5andTable 6in

Section2.2.3

The range is 2ms to 512nmsincrements of 1ms.

Power Sequencingl5 Symbol: PST5
Address: 6Bh
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| Reserveq Reservé@PPWD5[ TPPWD4 TPPWDB TPPWD2 TPPWD1 TPPWPO
TYPE{ R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 1 0 0 0 0 0 1

TPPWD[5:0] (bits 5-0) oRegister PST5define the Power Cycle time (T5), the waiting time required prior to enabling
power on after power has been off. RefeFigure 5 andTable 6in Section2.2.3 The range is 2ms to 1600ms in
increments of 50ms.

LVDS PLL Feed Back Divider Control Symbol: LPFBDC
Address: 71h
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| Reserveq Reservgd PFFD1| LPFFDO| LPFBD3 LPFBD2 LPFBD{L LPFBDp
TYPE| R/W R/W R/W R/W R/W R/IW R/W R/W
DEFAULT: 1 0 1 0 0 0 1 1
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LPFBD[3:0] (bits 3-0) ofRegister LPFBDC define the LVDS PLL Feed-Back Divider Control. The recommended
settings are shown ifable 15in SectionO.

LPFFD[1:0] (bits 5:4) oRegister LPFBDC define the LVDS PLL Feed-Forward Divider Control. The recommended
settings are shown ihable 15in SectionO.

LVDS PLL VCO Control Register Symbol: LPVC
Address: 72h
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| Reserved Reservged.PPSD1| LPPSDQ LPVCOB LPVCQO2 LPVCO1 LPVCQO
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 0 0 1 0 1 1 0

LPVCO[3:0] (bits 3-0) of Register LPVC determine the LVDS PLL VCO open-loop frequency rangbe
recommended settings are showiT@ble 15in SectionO.

LPPSDI1:0] (bits 5:4) oRegister LPVC define the LVDS PLL post scale divider controls. The recommended settings
are shown imable 15in SectionO.

Outputs Enable Control Register Symbol: OUTEN
Address: 73h
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| Reserved| Reserved Reserved Reselvé®ENO | LPCP2 LPCP1 LPCP(
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 1 0 0 1 0 0 0

LPCP[2:0] (bits 2-0) ofRegister OUTEN control the LVDS PLL Charge Pump current valtiéde recommended
settings are shown ihable 15in SectionO.

LDENTJ1:0] (bits 4-3) ofRegister OUTEN control the output drivers of the LVDS output (LDC[3:0], LDC*[3:0], LLC
and LLC*) per the following table:

Table 11: LVDS Output Drivers Enable

LDENO Description
0 LVDS Output Drivers disabled
1 LVDS Output Drivers enabled
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LVDS Output Driver Amplitude control Symbol: LODA
Address: 74h
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| LODP LODPE | Reserved| Reserved ReservedtlODA2 | LODA1 | LODAO
TYPE] R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 1 0 0 0 0 0 0

LODA[2:0] (bits 2-0) ofRegister LODA controls the Output Driver Amplitude. S€able 12

Table 12: LVDS Output Driver Amplitude

LODA2 LODA1 LODAQO |Output Driver Amplitude (mV)
0 0 0 305
0 0 1 285
0 1 0 265
0 1 1 245
1 0 0 225
1 0 1 410
1 1 0 370
1 1 1 330

LODPE (bit 6) ofRegister LODA controls LVDS Output Driver Pre-Emphasis for both LDC[7:4] and LDC[3:0] by
simultaneous Pull-up and Pull-down diode currents.

LODPE

=0 =>
=1=

Pull up reduced by 33% and pull down reduced by 66%.
Defaultvalue

LODP (bit 7) ofRegister LODA activates the LVDS Outputs Driver Pull-Down during power-down.

LODP

=0 =
=1 =>

Pull-down devices not active
Pull-down devices active

bserved

LVDS SourceTermination Symbol: LST
Address: 75h
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| LODST | Reserved Reserved Reseryed Resefved Resprved Reserved R
TYPE: R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 0 0 0 0 0 0

LODST (bit 7) ofRegister LST controls the LVDS OutpuDrive Source Termination.

LODST

=0 =
=1 =>

100 shunt disabled between LVDS outputs LDCx and LDCx*, also LLC and LLC*
100 shunt enabled between LVDS outputs LDCx and LDCx*, also LLC and LLC*

201-0000-053 Rev. 1.31, 6/14/2006
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LVDS Power Down Symbol: LPD
Address: 76h
BIT: 7 6 5 4 3 2 1 0
SYMBOL:[ FRSTB | LPLF2| LPLF1| LPLFO| LPPDN LPPRB ReservedLODPDBQ
TYPE| R/W R/W R/W R/IW R/W R/W R/W R/W
DEFAULT: 1 0 1 0 1 1 0 1

LODPDBJ1:0] (bits 1-0) oRegister LPD control the LVDS Output Power Down per the following table:

Table 13: LVDS Output Power Down

LODPDBO | LDCJ[3:0], LLC & LLC* path
0 PowerDown
1 PowerOn

Note:

pulled to ground.

LPPRB (bit 2) ofRegister LPD controls the LVDS PLL Reset.
LVDS PLL is reset
Normal operation

LPPRB

=0 =
=1 =>

LPPDN (bit 3) ofRegister LPD controls the LVDS PLL Power Down.
LVDS PLL is powered down
Normal operation

LPPDN

=0 =
=1 =>

Outputs are tri-stated frower down mode unless LODRdgister 74h bit 7) is ‘1’, in which case outputs are

LPLF[2:0] (bits 6-4) ofRegister LPD control the LVDS PLL Loop Filter Resistor per the following table:

Table 14: LVDS PLL Loop Filter Resistor

LPLF2 LPLF1 LPLFO PLL Loop Filter ResistorValue (Ohm)
0 0 0 1800
0 0 1 2600
0 1 0 1000
0 1 1 3200
1 0 0 21,800
1 0 1 42,600
1 1 0 11,000
1 1 1 73,200

The recommended setting is showTable 15in SectionO.

FRSTB (bit 7) ofRegister LPD controls the FIFO reset.
Enable FIFO Reset
Normal Operation

FRSTB

=0 =>
=1 =>
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LVDS Control Symbol: LVCTL
Address: 78h
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| LPCP3 LPLF4 LPLF3 LPPD4 LPPD3 LPPDR LPPD1 LPPIPO
TYPE! R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 1 1 1 0 0 0

LPPD[4:0] (bits 4-0) oRegister LVCTL define the LVDS PLL Phase Detector Control. The recommended settings are
shown inTable 15in SectionO.

LPLF[4:3] (bits 6-5) ofRegister LVCTL control the LVDS PLL Loop Filter Geacitor. The recommended settings are
shown inTable 15in SectionO.

LPCP3 (bit 7) oRegister LVCTL enables the LVDS PLL Static Phase Error Reduction. The default value is
recommended.
LPCP3 =0 => Static Phase Error Reduction Disabled
=1 =>  Static Phase Error Reduction Enabled

BangLimit Control Symbol: BGLMT
Address: 7Fh
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| BGLMT7 |BGLMT6 |BGLMT5 |BGLMT4|BGLMT3|BGLMT2 |BGLMT1| BGLMTO
TYPE] R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 0 1 0 0 0 0

This register limits the allowable oatances of internal LVDS FIFO over and under-runs within one VGA frame.
The recommended setting is showTable 15in SectionO.

Recommended Settings

The recommended values for the LVDS PLL are showiralrie 15below.

Table 15: LVDS Control Settings

Address/Bit] 800 x 600 1024 x 768 1280 x 1024
71h ADh ADh A3h
72h ADh ADh ADh
73h C8h C8h DBh
74h F6h F6h F6h
76h ADh ADh AFh
78h 80h 80h 80h
7Fh 10h 10h 10h
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4.0 Electrical Specifications
4.1 Absolute Maximum Ratings
Symbol Description Min Typ Max Units
All power supplies relative to GND -0.5 5.0 \%
Input voltage of all digital pins GND-0.5 VDD + 0.5 \Y
Tsc Analog output short circuit duration Indefinite Sec
Tavs Ambient operating temperature 0 85 °C
TsTor Storage temperature -65 150 °C
N Junction temperature 150 °C
Tvps Vapor phase soldering (5 second ) 260 °C
Vapor phase soldering (11 second ) 245 °C
Vapor phase soldering (60 second ) 225 °C
Note:

1) Stresses greater than those listed under absolute maximum ratings may cause permanent damage to the device
These are stress ratings only. Functional operation of the device at these or any other conditions above those
indicated under the normal operating condition of this specification is not recommended. Exposure to absolute
maximum rating conditions for extended periods may affect reliability. The temperature requirements of vapor
phase soldering apply to all standard and lead free parts.

2) The device is fabricated using high-performance CMOS technology. It should be handled as an ESD sensitive

device. Voltage on any signal pin that excedbde power supply voltages by more thar0.5V can induce
destructive latchup.

4.2 Recommended Operating Conditions

Symbol Description Min Typ Max Units
LPLL_VDD LVDS PLL Power Supply Voltage 3.1 3.3 3.6 \%
DVDD Digital Power Supply Voltage 3.1 3.3 3.6 \%
LvVDD LVDS Power Supply Voltage 3.1 3.3 3.6 \%
VDD Generic for all of the above supplies 3.1 3.3 3.6 Vv
VDDV 1/0 Power Supply Voltage 1.1 1.8 3.6 \%
4.3 Electrical Characteristics
(Operating Conditions: Ta = 0°C — 70°C, VDD =3.3V#+ 5%)
Symbol Description Min Typ Max Units
VDD Total supply current
1 DVO input for LVDS @ 162 MHz 210 280 mA
LVDS output @ 162 MHz
VoD Total supply current
1 DVO input for LVDS@65 MHz 130 175 mA
LVDS output @ 65 MHz
lvbpv VDDV (1.8V) current (15pF load) 4 mA
IpD Total Power Down Current 0.01 0.1 mA
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4.4 Digital Inputs / Outputs

Symbol Description Test Condition Min Typ Max Unit
VspoL SPD (serial port data) Output loL=2.0 mA 0.4 \
Low Voltage
VspiH Serial Port (SPC, SPD) Input 1.0 VDD + 0.5 v
High Voltage
VspiL Serial Port (SPC, SPD) Input GND-0.5 0.4 \%
Low Voltage
Vhyvs Hysteresis of Inputs 0.25 \Y
VDATAIH D[11:0] Input High Voltage Vref+0.25 DVDD+0.5 \%
VDpATAIL D[11:0] Input Low Voltage GND-0.5 Vref-0.25 \Y;
VMiscain CONFIG, RESET* DVDD=3.3V 2.7 VDD + 0.5 \Y
Input High Voltage
VmiscaiL CONFIG, RESET* DVDD=3.3V GND-0.5 0.6 Y
Input Low Voltage
Imiscapru Pull Up Current Vin = 0V 0.5 5 uA
(CONFIG, RESET*)
VMISCAGH CONFIG, ENAVDD, ENABKL, lon = -0.4mA VDD-0.2 v
Output High Voltage
VinscaoL | CONFIG, ENAVDD, ENABKL, | | =32mA 0.2 v
Output Low Voltage
4.5 AC Specifications
Symbol Description Test Condition Min Typ Max Unit
fxcLk Input (XCLK) frequency 25 165 MHz
tpixEL Pixel time period 6.06 40 ns
DCxcik Input (XCLK) Duty Cycle Ts+Tu<1.2ns 30 70 %
tar XCLK clock jitter tolerance 2 ns
tS Setup Time: D[110], H, V and XCLK = XCLK* to 0.5 ns
Vref
ty Hold Time: D[11:0], H, V and D[11:0], H, V, DE = 05 ns
DE to XCLK, XCLK* Vref to XCLK =
XCLK*
tsteEP De-skew time increment 50 80 ps

201-0000-053
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4.6 LVDS Output Specifications

The LVDS specifications meet the reanrents of ANSI/EIA/TIA-644. Refer tBigure 7 for definitions of parameters.

Symbol Description Test Condition Min Typ Max Unit
|V gﬁ%ﬂi’ ﬁaa;iaggrfz?tl'ggi 1 | 1000 diferential load 247 453 mv
[Vi*] gﬁ;ﬂ’t’ ,\S,lféiiagg rfi'r‘tl'gél co | 1000 differential load 247 453 mv

[ Vel -1 Vi g}?fg?eynitea:)eet'\\fvae%wtll_]ggeic? fl 1004 differential load 50 mv
and 0 Outputs
[Vos | Steady State Magnitude of Measured at center- 1.125 1.375 \%
Offset Voltage for Logic 1 tap of two 50Q
resistors connected
between outputs
[Vos* | Steady State Magnitude of Measured at center- 1.125 1.375 \%
Offset Voltage for Logic 0 tap of two 50Q
resistors connected
between outputs
|Vos | - |Vos* | Steady State Magnitude of Measured at center- 50 mV
Offset Difference between tap of two 50Q
Logic States resistors connected
between outputs
flic LVDS Output Clock 25 108* MHz
Frequency
tul LVDS data unit time interval 25MHz < fi c< 1.3 5.7 ns
108MHz
tr LVDS data rise time 100Q and 5pF
ty > 5ns differential load 0.3* ty, ns
1.3ns < ty < 5ns 20% -> 80% Vswine 15 ns
te LVDS data fall time 100Q and 5pF
ty > 5ns differential load 0.3* ty, ns
1.3ns < ty < 5ns 80% -> 20% Vswine 15 ns
VrinG Voltage ringing after transition | 100Q and 5pF 20%
differential load VswinG

Note 1: Corresponds to maximum pixel raig f for single channel operation. Dual channel operation is required for
pixel rates greater than 108MHz.
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4.7 Timing Information

4.7.1 LVDS Output Timing

V.
S ‘}“ +-20% V

swing

swing

B e R I OV Differential

: : 't t

Figure 7: AC Timing for LVDS Outputs

Table 16: AC Timing for LVDS Outputs

Symbol Parameter Min ‘ Typ ‘ Max

| Ve Steady State Differential Output Magnitude see section 4.6

Vswine Voltage Difference between the two Steady State Values of Output

tui Unit time interval see section 4.6

t, Rise time see section 4.6

t Fall time see section 4.6

t,» Jitter peak to peak’ 350ps

Note 1: Maximum jitter with EMI reduction turned off.
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4,

7.2 LVDS Input Timing: Clock - Slave, Sync - Slave Mode

XCLK

XCLK*

D[11:0]

DE

64 PIXELS

1VGA

\Vi Line

Figure 8: Timing for Clock - Slave, Sync - Slave Mode

Table 17: Timing for Clock

Symbol Parameter Min ‘ Typ ‘ Max Unit

ts Setup Time: D[11:0], H, V and DE to XCLK, XCLK* see Section 4.5

ty Hold Time: D[11:0], H, V and DE to XCLK, XCLK* see Section 4.5

t1 XCLK & XCLK* rise/fall time w/15pF load 1 ns

2 D[11:0], H, V & DE rise/fall time w/ 15pF load 1 ns
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5.0 Package Dimensions
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Table of Dimensions
No. of Leads SYMBOL
64 (10X 10mm) A B C D E F G H | J
Milli- MIN 0.17 1.35 0.05 0.45 0.09 0°
meters MAX 12 10 0.50 0.27 1.45 0.15 1.00 0.75 0.20 7°

Figure 9: 64 Pin LQFP Package
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6.0 Revision History
Rev. # Date Section Description
1.0 4/8/03 All First official release, Revision 1.0
1.1 5/15/03 Figure 1 | Deleted AS pin from Figure 1
4.3 Added supply current limits
6/23/03 Added Table of Contents
1.2 2/3/04 4.6,4.7.1] Added section 4.6 and 4.7.1.
Register | Corrected description of DID.
4Bh
All Removed all references to the GOENB and GPIOL bits.
All Changed pin name of GPIO to CONFIG
Figure 1 | 1Renamed GPIO pin to CONFIG
2.Renamed LL1C and LL1C* to LLC and LLC*
3.Removed LDC[7:4], LDC*[7:4], LL2C, and LL2C*
Back Pagg Added Ordering Information
1.3 11/09/04 Back Page Added lead free and tape & reel order information
1.31 6/14/06 Back Page Corrected part number of lead free and tape & reel.
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Disclaimer

This document provides technical inforioatfor the user. Chrontel reserves tight to make changes at any time

without notice to improve and supply the best possible product and is not responsible and does not assume any liability
for misapplication or use outside the limits specified in this document. We provide no warranty for the use of our
products and assume no liability for errors contained in this document. The customer should maketiseyehtinad

the most recent data sheet version. Customers should fopaate action to ensure theise of the products does not
infringe upon any patents. Chrontel, Inc. respects valid patent rights of third parties sandtdo&inge upon or assist

others to infringe upon such rights.

Chrontel PRODUCTS ARE NOT AUTHORIZED FOR AND SHOULD NOT BE USED WITHIN LIFE SUPPORT
SYSTEMS OR NUCLEAR FEILITY APPLICATIONS WITHOUT THE SPECIFIC WRITTEN CONSENT OF
Chrontel. Life support systems are those intended to support or sustain life and whes®faduform when used as
directed can reasonably expect to heisupersonal injury or death.

ORDERING INFORMATION
Part Number Package Type Number of Pins Voltage Supply
CH7304A-T LQFP 64 3.3V
LQFP,
CH7304A-T-TR Tape&Reel 64 3.3V
CH7304A-TF LQFP, Lead free 64 3.3V
CH7304A-TF-TR | LQFP. Lead free, 64 3.3V
Tape&Reel

Chrontel

2210 O'Toole Avenue, Suite 100,
San Jose, CA 95131-1326
Tel: (408) 383-9328
Fax: (408) 383-9338
www.chrontel.com
E-mail: sales@chrontel.com

©2006 Chrontel, Inc. All Rights Reserved.
Printed in the U.S.A.
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