G CH7303

Chrontel Preliminary Advanced Information

Chrontel CH7303 HDTV / DVI Encoder

Features General Description
» Digital Visual Interface (DVI) Transmitter up to 165M The CH7303 is a Display Controller device which accepts a
pixels/second digital graphics input signal, and encodes and transmits data

through a DVI link (DFP can also be supported), VGA ports

. analog RGB) or a HDTV port (YPrPb). The device is able to

* DVI hot plug detection gncodeg the ViZiSO signals ar?d ge(rjilr)ate s)ynchronization signals

* Analog YPrPb outputs for HDTV for analog HDTV interface standards and graphics standards

* HDTV support for 480p, 576p, 720p, 1080i and 1080p 1, to UXGA. The device accepts data over one 15-bit wide

* Macrovision™ copy protection support for HDTV variable voltage data port which supports 9 different data

* Programmable digital input interface supporting RGB formats including RGB and
(15, 16, 24 or 30 bit) and YCrCb input data formats

+ Can output either RGB or YPrPb

» TV / Monitor connection detect

* Programmable power management

» Three 10-bit video DAC outputs

* Fully programmable through serial port

» Complete Windows and DOS driver support

» Low voltage interface support to graphics device

» Offered in a 64-pin LQFP package

» Backward pin compatible with CH7301 or CH7009/11

* Support three additional 15 bit multiplexed RGB 1
Data Format (IDF 6,7.8)

* DVI low jitter PLL

odes are‘included
DTV standards
or output VGA

T Patent number 5,781,241

¥ Patent number 5,914,753
Note: Other names and brands may be clo erty by others.
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Figure 1: Functional Block Diagram
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CHRONTEL CH7303

1.0 Pin-Out

1.1 Package Diagram
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CHRONTEL CH7303

1.2 Pin Description

Table 1: Pin Description

Pin # # Pins Type Symbol Description

2 1 In DE Data Enable

This pin accepts a data enable signal which is high when active video data is
input to the device, and low all other times. The levels are 0 to VDDV, and
the VREF signal is used as the threshold level. This input is used by the
DVL

3 1 In VREF Reference Voltage Input

The VREF pin inputs a reference voltage of VDDV /2. The signal is
derived externally through a resistor divider and decoupling capacitor, and
will be used as a reference level for data, sync, data enable and clock inputs.

4 1 In H Horizontal Sync Input

This pin accepts a horizontal sync input for use with the input data. The
amplitude will be 0 to VDDV and the VREF %n\al is used as the threshold
level.

5 1 In v Vertical Sync Input
This pin accepts a vertical sync input fo ith the inputdata. The
amplitude will be 0 to VDDV and the m}k%s d as the threshold
level. E%
7 2 In/Out GPIO[1]/ DVI Link Detect Output
HPINT When the GPIO[1] pin is co , this pin can be

8 2 In/Out GPIO[0] General Purpose I
(Weak internakpull-u <>
This pin provi se I/O controlled via the serial port. The

internal pyl-up’will be to the DVDD supply.

9 1 In HPDET Detéct/(internal pull-down)
is i i ing$ whether the DVI is ¢onne 0 a DVI monitor.

onitor is required to apply a voltagg’ greater than 2.4
e status of this pin witlbe re the graphics
[1)/TLDET* pin pulling low,

C
10 1 In AS Wct (Internal pull-up)\::e/
[This pin determines the serialport address device (1,1,1,0,1,AS* AS).

13 1 In RESET* RWnput (Internal/pulkup)
When 'this pin is low, thé device istheld in the power-on reset condition.

When this pin is hig is controlted through the serial port register.

VDDV.

14 1 In/Out SSPD- | Serial Port Datd Input / Qutput”
This pin function: asir tional data pin of the serial port and
/\ operates Wit@fro m 0.to YDDV. Outputs are driven from 0 to

t
15 1 In \/ SRC Serial Port Clock Input
This pinfuncti s the’clock input of the serial port and operates with

inputs from 0. to VDDV.

19 1 In VSWING wing Centrol
Fhis pin'sets the swing level of the DVI outputs. A 2.4K ohm resistor
be onnected between this pin and TGND using short and wide
traces:
22,21 2 Out T%O, \%:Ll—Bﬁta Channel 0 Outputs
T OQ ese pins provide the DVI differential outputs for data channel 0 (blue).
25,24 2 Out TDC\/ )AVI Data Channel 1 Outputs
TDCI1* These pins provide the DVI differential outputs for data channel 1

(green).
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CHRONTEL

CH7303

Table 1: Pin Description (contd.)

Pin # # Pins Type Symbol Description
28,27 2 Out TDC2, DVI Data Channel 2 Outputs
TDC2* These pins provide the DVI differential outputs for data channel 2 (red).
30, 31 2 Out TLC, DVI Clock Outputs
TLC* These pins provide the differential clock output for the DVI interface
corresponding to data on the TDC[0:2] outputs.
35 1 In ISET Current Set Resistor Input
This pin sets the DAC current. A 140 ohm resistor should be connected
between this pin and DAC ground (pins 34 and 40) using short and wide
traces.
37 1 Out Y/G Luma / Green Output
(DACY) This pin outputs a selectable video signal. The output is designed to drive a
750hm doubly terminated load. The output can be selected to be the
luminance component of YprPb or Green.
38 1 Out R/Pr Red / Pr Output
(DAC2) This pin outputs a selectable video signal.
750hm doubly terminated load. The dutput cambe selected to be the Pr
component of YPrPb or red. (\2\
39 1 Out B/Pb Blue / Pb Output
(DACO) This pin outputs a selectable ¥ output is designed to drive a
750hm doubly terminated foa n be selected to he Pb
component of YPrPb or/blu
47 1 Out VSYNC VSYNC
By programmin BE€O re buffered version icaksync
can be acquired fromthis\pi output pin can %L&fe a buffeped
clock output/driven he VDD supply.
48 1 Out HSYNC orizonta
A buff e ion f A horizontal sync/cﬁ%qu\ ed from this pin
te
50 -55, 15 In/Out D[14] - D[0] th ata[0] Inputs
58 —63, cep e 15 data input 1tal vided port of a graphics
42,43, 46 troler. \The“levels are 0 to VD V and t signal is used as the
\tbre old leyel. %@\
57,56 2 In XCL rn Clock Inputs \n?k/
XC puts form a differéntial clock sigmatinput to the CH7303 for use
he H, V, DE and D ] data. If differential clocks are not available,
the XCLK* input shg ¢ connected to VREF.
The clock pola@—s@\cxm be selected using the MCP control bit.
1,12,49 |3 Power DVDD Digital Supply Voltage \ (3.3V)
6,11,64 |3 Power—~ | DGND~ Digital Ground
45 1 Power~. \| VDDV 1/0 s@p\mm}ge_/l.lv to 3.3V)
23,29 2 Power ) |TVDD DV4 TransmitterSupply Voltage (3.3V)
20, 26,32 |3 JPower TGND DVI Transmitter Ground
18, 44 2 [ (| Power AVDD | PLL Supply Voltage (3.3V)
16,17,41 [3 \ Power AGND / _|PLL Ground
33 1 Power VDD [ ( [DAC Supply Voltage (3.3V)
34,40 2 Power GN,D—\\ \DAC )Cround
4 209.0000-031  Rev 0o Mg aReRjgE-com




CHRONTEL CH7303

2.0 Functional Description

2.1 TV Output Operation

The CH7303 is capable of being operated as in one of several bypass modes for driving monitors requiring component
video signals (HDTV, multi-sync monitors, etc.). All modes make use of the same set of DAC’s, and therefore cannot
be used simultaneously. Table 2 describes the possible operating modes. A ‘p’ following a number in the Input Scan
Type column indicates a progressive scan (non-interlaced) input where the number indicates the active number of lines
per frame. An ‘i’ following a number in the Input Scan Type column indicates an interlaced input where the number
indicates the active number of lines per frame. Detailed descriptions of each of the operating modes follows Table 2.

Table 2: Operating Modes

Input Scan Input Data | Output scan Output Operating Mode

Type Format Type Format

non-interlaced RGB non-interlaced | RGB RGB bypass

non-interlaced RGB/ non-interlaced | YpbPr*’ HDTV/EDTV bypass

(480p, 576p, YCrCb'

720p)

Interlaced RGB/ interlaced YpbPr® HDTV/EDTV bypa: ¥>
(1080i) YCrCb' (1080i)

non-interlaced RGB/ non-interlaced | YpbPr’ HDTV/ EWS\\}
(1080p) YCrCb' (1080p)

2.1.1 HDTV / EDTV Bypass
In HDTV / EDTV Bypass mode, data, sync and clock signals a
scanning method that matches the display device (interlaced da

Table 3: HDTV Bypass

Active Total Scan yp%/ Pixel Clock Frame Rate Standard
Resolution Resolution (MHz) zZ

1280x720 | 1650x750 Thterlaced| ) 74.25 SMPTE 296M
7425/1.001 (| ( 601.001

1280x720 1648x750 \@&Wd 74.160) 60 )

1920x1080 | 2200x1135 terlaged 7425 30 SMPTE 274M
(\ 74.28/1.0 \0/1.001

1920x1080 | 2640xH25 |—Interlaced 7425 N 25 SMPTE 274M
1920x1080 | 2376x1250|——TInterlaced 74.25 25 SMPTE 295M
1920x1080 w Non-Interlaced 60 SMPTE 274M
60/1.001
30
30/1.001
1920x1080 | 2640x1125 Non-@‘@g 50 SMPTE 274M
25
1920x1080 | 2750x1125 Non—lnteﬂ’a% 74.25 24 SMPTE 274M
74.25/1.001 24/1.001
1920x1080 2752x1125 Non-Interlaced 74.304 24
1920x1080 2376x1250 Non-Interlaced 148.5 50 SMPTE 295M
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CHRONTEL CH7303

Table 4: EDTV Bypass

Active Total Scan Type Pixel Clock Frame Rate Standard

Resolution Resolution (MHz) (Hz)

720x480 858x525 Non-Interlaced 27.0 60/1.001 EIA-770.2-A

720x483 858x525 Non-Interlaced 27.027 60 SMPTE 293M

720x480 856x525 Non-Interlaced 26.937 60/1.001

720x483 856x525 Non-Interlaced 26.964 60

720x576 864x625 Non-interlaced 27.0 50 ITU-R BT.1358
2.1.2 RGB Bypass

In RGB Bypass mode, data, sync and clock signals are input to the CH7303 from a graphics device, and bypassed
directly to the D/A converters to implement a second CRT DAC function. External sync signals must be supplied from
the graphics device. These sync signals are buffered internally, and can be output to drive the CRT. The input data
format must be RGB in this operating mode. Input data is 2X multiplexed, and the XCLK clock signal can be 1X or 2X
times the pixel rate. The CH7303 can support a pixel rate of 165MHz. This operating mode uses all 8 bits of the DAC’s
10-bit range, and provides a nominal signal swing of 0.661V (or 0.7V depending on DAC/Gain setting in control
registers) when driving a 75Q doubly terminated load. No scaling, scan conversion or flic lteripg~is applied in
Bypass modes.

2.2 DVI Output

2241 DVI Transmitter
In DVI Output mode, multiplexed input data, sync and clock signals,a
controller’s digital output port. Data will be 2X multiplexed, and the
Some examples of modes supported are shown in the table. Forth

Table 9: DVI Output

Graphics Active Aspect | Pixel e}e\\@fr sh Rate XC \) DVI
Resolution Ratio io (Hz) reque requency
MHz) (MHz)

720x400 4:3 13541,00 <85 <35.5 <355
640x400 8:5 14 <85 <315 <315
640x480 4:3 “hl <85 3¢ <360
720x480 4:3 98 59.94 ( N\ 27 270
720x576 4.3 12 50\ ) 27 270
800x600 /43 1:1 <85 <57 <570
1024x768 | 43 1:1 <85 <95 <950
1280x720  }— \16:9— 1:1 <60/ <67 <670

2.3 Input Interfac

231 Overview

Two distinct methods of transferring data toxthe CH7303 are described. They are:

e  Multiplexed data, clock input at 1X the pixe] rate

e  Multiplexed data, clock input at 2X the pixel rate

For the multiplexed data, clock at 1X pixel rdte, the data applied to the CH7303 is latched with both edges of the clock
(also referred to as dual edge transfer mode or DDR). For the multiplexed data, clock at 2X pixel rate the data applied to
the CH7303 is latched with one edge of the clock (also known as single edge transfer mode or SDR). The polarity of the
pixel clock can be reversed under serial port control. In single edge transfer modes, the clock edge used to latch data is
programmable. In dual edge transfer modes, the clock edge used to latch the first half of each pixel is programmable.

6 209-0000-031  Rev. 0.4,  §/26/Z00Z
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CHRONTEL CH7303

2.3.2 Interface Voltage Levels

The graphics controller interface can operate at a variable voltage level controlled by the voltage on the VDDV pin. This
should be set to the maximum voltage of the interface (typically 3.3V or adjustable between 1.1 and 1.8V). The VREF
pin is the voltage reference for the data, date enable, clock and sync inputs and must be tied to VDDV/2. This is typically
done using a resistor divider.

233 Input Clock and Data Timing Diagram

Figure 3 below 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 the input clock for
the dual edge transfer (DDR) method. The timing requirements are given in section Error! Reference source not
found..

XCLK/ _ \\\ / Y / | / | / | /
XCLK* | / \ / \ / \ / ‘\\ /
XCLK/ — / J / \

Y
XCLK* \ j \ / N

234 Data De-skew Feature
The de-skew feature allows adjustment of the input se

tep = (XCMD[30] — 8) * tsTEP for 8 <
where XCMD is a number betwee esented as a binafy code
tsep 1S the adjustment {

both clock edges, or
— rising refers to a risi
(IDF[2:0]):

N
IDF Descﬁpﬁgn/ \ \

12-bit multiplexed RGB ipput-(24-bit eolor), (multiplex scheme 1)

12-bit multiplexed RGB input.(24:bit-eotor), (multiplex scheme 2)

8-bit multiplexed RGB nput(16rbit color, 565)

8-bit multiplexed RGB input (15-bif color, 555)

8-bit multiplexed YCrCb inpus.(24-bit color), (Y, Cr and Cb are multiplexed)

12-bit multiplexed RGB input (24-bit color), (multiplex scheme A3 - edge-pair)

15-bit multiplexed RGB input (30-bit color), (multiplex scheme B1 - half-half mode)

15-bit multiplexed RGB input (30-bit color), (multiplex scheme B2 - half-color mode)

R[(Q| AN N[ BRI |—D

15-bit multiplexed RGB input (30-bit color), (multiplex scheme B3 - edge pair mode)
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CHRONTEL CH7303

The input data format is shown in Figure 4 below. The Pixel Data bus represents a 15-bit, 12-bit or 8-bit multiplexed
data stream, which contains either RGB or YCrCb formatted data. The input data rate is 2X the pixel rate, and each pair
of Pn values (e.g.; POa and POb) will contain a complete pixel encoded as shown in Table 9 through Table 8.

It is assumed that the first clock cycle following the leading edge of the incoming horizontal sync signal 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, with the sequence being set as Cb, Y, Cr,
Y, where Cb0,Y0,Cr0 refers to co-sited luminance and color-difference samples and the following Y1 byte refers to the
next luminance sample, per ITU-R BT.656 standards (the clock frequency is dependent upon 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
and Cb in YCrCb formats.

Hx

XCLKx

%

XCLKx

%

DEx / v
IR S S B B RGNS N

Figure 4: 12-bit Multiplexed Input’'Data Formats (IDFx = 0,1,2,3,
Table 5: Multiplexed Input Data Formats (IDF =0, 1

IDF = 0
Format = 12-bit RGB—_ AZ&bl%R} 3
Pixel # P0a POb Pla—_ [\P1b P0a Pla P1b

BusData | D[11] | GO[3] RO[7] |'&1[3}% | RI[7] GO[4] b7] < \G1[4] R1[7]
D[10] | GO[2] RO[6] 2] | R1[6] GO[3] [\RO G1[3] R1[6]
D[9] GO[1] RO[5] GI[] R1[5] GO[2} R G1[2] R1[5]
D[8] GO[0] RO[4] L GHo]> | R1[4] [ BO[ RO[4] B1[7] R1[4]
D[7] BO[7] __ROf3] BI1[7] R1[3] BO{6] RO[3] B1[6] R1[3]
D[6] BO[6] RO} [\B1[6] R1[2}— [BO[5S].  DGO[7] BI1[5] G1[7]
D[5] BO[5] [RO[1]\ BI[5] RI1[1] /}\BO[4] GO[6] Bl1[4] G1[6]
D[4] | BO[4)\ [SRefo] ~ [ B1[4] [ RI[Q] \ |BO[3] |GO[5] [BI[3] |GI[5]
D[3] }/BO[3 GO[7] B1[3] G 0[0] RO[2] G1[0] R1[2]
D[2] (| B2 | Gof6] B1[2]/—}G1[6] . [ BO0[2] RO[1] B1[2] RI1[1]
D[1} Bb{l]) GO[5] BI[1] GL[S] BO[1] RO[0] BI[1] R1[0]
D01/ | Bo[o] | Go[4] B1[0] G1}4] BO[0] GO[1] B1[0] G1[1]

Table 6: Multl[\)lgm )t Data Formats@

IDF = /m&w ) 3
Format = -6- RGB 5-5-5
Pixel # P0a /Pob . \PIa__ | P1b P0a POb Pla P1b
Bus Data | D[11] | GO[4] o7 )| Gi[4] R1[7] GO[5] | X Gl1[5] X
D[10] | GO[3] RO[€] G1[3] | RI[6] GO[4] | RO[7] G1[4] | RI[7]
D[9] G0[2] RO[5] G1[2] | RI[5] GO[3] | RO[6] G1[3] | RI[6]
D[8] BO[7] RO[4] B1[7] R1[4] BO[7] | RO[5] B1[7] RI1[5]
D[7] BO[6] RO[3] B1[6] RI1[3] BO[6] | RO[4] B1[6] R1[4]
D[6] BO[5] GO[7] | BI[5] G1[7] BO[5] | RO[3] B1[5] RI1[3]
D[5] BO[4] Go[6] | BI[4] Gl1[6] BO[4] [ Go[7] | BI[4] G1[7]
D[4] BO[3] GO[5] | BI[3] G1[5] BO[3] | Goj6] | BI[3] G1[6]
W oataseetdthcom
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CHRONTEL CH7303

Table 7: Multiplexed Input Data Formats (IDF = 4)

IDF = 4
Format = YCrCb 8-bit
Pixel # P0a POb Pla Plb P2a P2b P3a P3b
Bus Data | D[7] Cbo[7] | YO[7] cro[7] | Y1[7] cb2[7] | Y2[7] cr2[7] | Y3[7]
D[6] Cbo[6] | YO[6] crofe] | Y1[6] cb2[6] | Y2[6] cr2[6] | Y3[6]
D[5] Cbo[5] | YO[5] crof5] | Y1[5] cb2[5] | Y2[5] cr2[5]1 | Y3[5]
D[4] Cbo[4] | YO[4] Cro[4] | Y1[4] cb2[4] | Y2[4] Ccr2[4] | Y3[4]
D[3] Cbo[3] | YO[3] cro3] | Y1[3] cb2[3] | Y2[3] cr2[3] | Y3[3]
D[2] Ccbor2] | YO[2] Ccro2] | Y1[2] cb22] | Y2[2] cr2[2] | Y3[2]
D[1] Cbo[1] | YO[1] crof1] | YI[1] cb2[1] | Y2[1] cr2[1] | Y3[1]
D[0] Cb0[0] | YO[0] Crofo] | Y1[0] Cb2[0] | Y2[0] Cr2[0] | Y3[0]
Table 8: Embedded Sync in Multiplexed Data Format (IDF=4)
IDF = 4
Format = YCrCb 8-bit
Pixel # P0a POb Pla Pl1b P2a P2b
Bus Data | D[7] 1 0 0 S[7] cb2[7] | Y2[7]
D[6] 1 0 0 S[6] cb2[6] | Y2[61
D[5] 1 0 0 S[5] cb2[5] | Y2[5)
D[4] 1 0 0 S[4] Cb2[4]  |/Y2[4]
D[3] 1 0 0 S[3] Cb2[3] /[ ¥2[31
D[2] 1 0 0 S[2] cb2p2] {Y2[21
D[] |1 0 0 S[1] Ch2[1h | ¥2[1]
D[0] 1 0 0 S[0] ]

In this mode, the S[7:0] byte contains the following data:

S[6] F 1 during field 2, 0 during f
S[5] v 1 durlng field (frame) blank]
S[4] H i

0 during SAV (sy chronizationreference at the sta
Bits S[7] and S[3:0] are ignored.
Table 9: Multiplexed Input Data Formats (IDF = 8)

IDF = 6 &42 7 B/ 8
Format = 15-bit 15-bit RG 15-bit RGB
Pixel # P0a \POb P0a POb P0a POb
Bus Data | D[14] GO[4] RO[O}. RO[4] "RO[9] "RO[8] RO[9]
D[13] GO[3] —RO[S] RO[3] [ |/ROf8] RO[6] RO[7]
D[12] [ GO[2] . TRef7”  [RO2] ~ \ ['RO[7] | [ RO[4] RO[5]
Bus Data | D[11] GO[1] RO[6] RO[1] RO[6] / RO[2] RO[3]
D[10] [ GO[0] [ RO[5] RO[0O]—  |\RO[3] RO[0] RO[1]
D[9] L BQI9_/ | RO[4] G GO[9] GO[8] GO[9]
D[8]/ /B0 RO[3] GO[3 GO[8] GO[6] GO[7]
D71\ | BQ[7] RO[2] ~GO[2] GO[7] GO[4] GO[5]
D[6] ~BO[6] RO[1] / /}NGON] GO[6] GO[2] GO[3]
D[5] 1Bef5] RO[0] \_\ | Go[d] GO[5] GO[0] GO[1]
D[4] BO[4] GO[OT>>\ | BOJ4] BO[9] BO[8] BO[9]
D[3] BO[3] GO[8}-. BO[3] BO[8] BO[6] BO[7]
D[2] BO[2] NGO[7 ) ) | BO[2] BO[7] BO[4] BO[5]
D[1] BO[1] GOf6] BO[1] BO[6] BO[2] BO[3]
D[0] BO[0] GO[5] [ Bo[0] BO[5] BO[0] BO[1]

209-0000-031  Rev. 0.4, 8/26/2002 SULRTLE e A
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3.0 Electrical Specifications

3.1 Absolute Maximum Ratings
Symbol Description Min Typ Max Units
All power supplies relative to GND -0.5 5.0 V
Input voltage of all digital pins GND-0.5 VDD + 0.5 \Y
Tsc Analog output short circuit duration Indefinite Sec
Tams Ambient operating temperature 0 85 °C
TsTor Storage temperature -65 150 °C
Ty Junction temperature 150 °C
Tves Vapor phase soldering (1 minute) 220 °C
Note:

1) Stresses greater than those listed under absolute maximum ratings may cauySe per

%oth
indicated under the normal operating condition of this specification is end
maximum rating conditions for extended periods may affect reliability,

2) The device is fabricated using high-performance CMOS techng
device. Voltage on any signal pin that exceeds the power s

destructive latchup.

Symbol Description </ ) Min T ) M)ax Units
AVDD PLL Power Supply Voltage / (\\ 3.1 /J.3 36

VDD DAC Power Supply Voltage > ) 3.1 K \ 3.§ \ 3.6 \Y
bvDD Digital Power Supply Volta/gex /3\1 3.3 3.6 \Y
VDDV /O Power Supply Volt?é / A~ § (1 18 3.6 v
RL Output load to DAG Outputs 375 Q

10
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3.3 Electrical Characteristics
(Operating Conditions: T, = 0°C — 70°C, VDD =3.3V £ 5%)

Symbol Description Min Typ Max Units
Video D/A Resolution 10 10 10 bits
Full scale output current 33.9 mA
Video level error 10 %
lvbp Total supply current TBD mA
lvbpv VDDV (1.8V) current (15pF load) 4 mA
IpD Total Power Down Current 0.06 mA
3.4 DC Specifications
Symbol Description Test Condition Min Typ Max Unit
VspoL SPD (serial port data) Output loL=2.0mA 0. \%
Low Voltage /\
Vepin Serial Port (SPC, SPD) Input 1.0 % /@D +05 v
High Voltage
A
VspiL Serial Port (SPC, SPD) Input GN -0.5< W 0.4 i
Low Voltage
Vhys Hysteresis of Inputs Q\(}»{‘S \> \K\
VDATAIH D[0-14] Input High Voltage Cﬁ+0.2 D\QD@ \%
VpATAL D[0-14] Input Low Voltage / GND-0.5 W v
VwmisciH GPIOx, RESET*, AS, HPDET | DVDD=3.3 \/6 27 ®+ 0- \Y;
Input High Voltage m
VmisciL GPIOx, RESET*, AS, HPDET | D D=§® GND-0.5 0.6 \Y
Input Low Voltage
Imiscpu Pull Up Current Vins 0 0, 5.0 uA
(GPIO, RESET*, AS) </>
IMISCPD Pull Down Current n= 3.3V 5 5.0 uA
(HPDET) N
VmiscoH GPIOx, VS Y loq = -0.4mA \DXIﬁ)-O. \Y
Output grplol\tag
VwmiscoL GPIOX, SMY C > 0.2 Vv
/Q@o Voltage
Vy DW Sing ded Output TVDD — TVDD + V
igh Valtage 0.01 0.01
\A DVI Single Ended Output Lo TVDD — TVDD — Vv
Voltage /N\
= 0.6 0.4
VswiNG DVI Single Ended Outp 400 600 mVp-p
Swing Voltage
Vore DVI Single Ended Standby TVDD — TVDD + \%
Output Voltage 0.01 0.01
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Note :

VDATA - refers to all digital data (D[14:0]), clock (XCLK, XCLK?*), sync (H, V) and DE inputs

HPDET inputs and GPIOx, VSYNC and HSYNC outputs.

3.5 AC Specifications

. VMISC - refers to GPIOx, RESET*, AS and

Symbol Description Test Condition Min Typ Max Unit
fxcLk Input (XCLK) frequency 25 165 MHz
trixeL Pixel time period 6.06 40 ns

DCxcik Input (XCLK) Duty Cycle Ts+Ty<1.2ns 30 70 %

tuir XCLK clock jitter tolerance fxowk = 75MHz 2 ns

tovir DVI Output Rise Time fyok = 165MHz 75 242 ps
(20% - 80%)

tovie DVI Output Fall Time fxcLk = 165MHz 75 ps
(20% - 80%) AN

tskpiFF DVI Output intra-pair skew fxck = 165MHz \b > 90 ps
tskee DVI Output inter-pair skew fxok = 165MHz & \ < 1.2 A ns
tovurr DVI Output Clock Jitter fxck = 165MHz < > 150 \ ps

Yy

Te Setup Time: D[11:0], H, Vand | oK = XCLK* to T £
Vref A Q

TH Hold Time: D[1 1 :0], H, V and D[11:0], H = TBD ns

DE to XCLK, XCLK* Vref to XCL:
XCLK* <\
tstep De-skew time increment / (\\ 50 /J \_/9{0 ps
wpn-BataSheptdthcom
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3.6 Timing Information

3.6.1 Clock - Slave, Sync - Slave Mode
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Figure 5: Timing for Clock ve Mode

Table 10: Timing for Clock - Slave, Sync - Slave Mode_ Q

Symbol Parameter / (\\ Min / f\/q'yp Max Unit
2 XCLK & XCLK* rise/fall time w/15pF Ioad/\ \) ) \ 35 j ns

3 D[11:0], H, V & DE rise/fall time w/ W\ \_3/ ns
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4.0 Package Dimensions
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No. of Leads §¥MBQ)L }
64 (10 X 10 mm) |/ \B] ¢ p NE ¥ | G H 1 J
Milli- | MIN 047 | 135 ] 0.05 045 | 0.09 | 0°
meters MAXK/Q 0 | %0 a7 145 ] 0.15 L0005 020 7°
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Disclaimer

This document provides technical information for the user. Chrontel reserves the right 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 make sure that they have
the most recent data sheet version. Customers should take appropriate action to ensure their use of the products does not
infringe upon any patents. Chrontel, Inc. respects valid patent rights of third parties and does not infringe 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 FACILITY APPLICATIONS WITHOUT THE SPECIFIC WRITTEN CONSENT OF
Chrontel. Life support systems are those intended to support or sustain life and whose failure to perform when used as
directed can reasonably expect to result in personal injury or death.
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