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Chrontel CH7017/CH7018

CH7017/CH7018 TV Encoder / LVDS Transmitter

Features 1.0 General Description

TV-Out:

* VGA to TV conversion supporting up to 1024x768
pixels.

* Macrovision™ 7.1.L1 copy protection support (CH70
only, CH7018 is non- Macrovision™ version).

< Two variable-voltage digital input ports.

e Simultaneous LVDS and TV output.

< True scale rendering engine supporting under-scan i
TV output resolutions. T¥

» Enhanced text sharpness and adaptive flicker remova®

The CH7017/CH7018 is a Displ&pontroller device that accepts
two digital graphics input datarshims. One data stream outputs
ugh an LVDS transmitter to a LCD panel, while the other

ata stream is encoded for NTSC or PAL TV and outputs through
four 10-bit high-speed DACs. The TV encoder device encodes a
graphics signal up to 1024x768 resolution and outputs the video
i%r?ralls according to NTSC or PAL standards. The LVDS
ransmitter operates at pixel speeds up to 165MHz per link,
porting 1600x1200 panels at 60Hz refresh rate.

with up to 7 lines of filtering. ¥ The device can also accept one Qiegpdata stream over two 12-
« Support for NTSC and PAL TV formats. bit wide variable voltage ports which support nine different data
» Outputs CVBS, S-Video, RGB and YPrPb. formats including RGB and YCHC(RGB must be used for
e Support for SCART output. LVDS output). A maximum of 330M pixels per second can be
* TV / Monitor connection detect. output through dual LVDS links.
< Output video switch for easy wiring to connectors.

) The TV-Out processawill perform non-interlaced to interlaced
LVDS-Out: . . - S -
conversion with scaling, flickeiitering, and encoding into any of

* Single / Dual LVDS transmitter. . > ;
Dual LVDS supporting pixel rates up to 330Mpixels/§aehr§ gg:%\g aPrQIL \ife%;trig%?erdg h:uSZ?ilsrr ﬁxillgliéerlglter Eiaht
when both 12-bit input ports are ganged together. P prog P piay. 9

Panel fitting scaler — up scale to 1600x1200 pixels. graphics resolutions are supported up to 1024 by 768 pixels with

08 o L s e o oty s
LVDS 18-bit and 24-hitutputs. g y low Jitter p P 9

« 2D dither engine outstanding video quality. Anti-copy protection support is

» Panel protection and Power-Down sequencing. prowded by Macrovision technology (CH7017 only) In .

« Programmable power management. addition to TV encoder modes, bypass modes are included which
allow the TV DACs to be @l as a second CRT DAC.

» Support for second CRT DAC bypass mode. The LVDS transmitter includes a panel fitting up-scaler and
e Four 10-bit video DAC outputs. programmable dither function for the support ofbit8panels.
< Fully programmable through serial port. Data is encoded into commonly used formats, including those
« Complete Windows and DOS driver support. detailed in the OpenLDI and the SPWG specifications. Serialized
« Variable voltage interface to graphics device. data outputs on three to eight differential channels.
* 128-pin LQFP package. t Patent number 5,781,241
¥ Patent number 5,914,753
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Figure 1: CH7017/CH7018 Functional Block Diagram
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CHRONTEL CH7017/CH7018

2.0 Pin Assignment

2.1 Package Diagram
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Figure 2: CH7017/CH7018 128 Pin LQFP Package (Top View)
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CH7017/CH7018

2.2 Pin Description

Table 1: Pin Description

Pin # # of Pins| Type Symbol Description
66, 101 2 In/Out H1, H2 Horizontal Sync Input / Output
When the SYO control bit is low, thepins accept a horizontal sync inpugs
for use with the input data. The alibyde will range from 0 to VDDV.
VREFL1 is the threshold level for thesguts. These pins must be used as
inputs in RGB Bypass mode.
When the SYO control bit is high,alTV encoder will output a 64-pixels
wide horizontal sync pulse from onetbese pins. The output is driven
from the DVDD supply, and it is vali@NLY when TV-Out is in operation
65, 102 2 In/Out V1, V2 Vertical Sync Input / Output
When the SYO control bit is low, theps accept a vertical sync inputs fpr
use with the input data. The amplitude will range from 0 to VDDV.
VREF1 is the threshold level for thesguts. These pins must be used as
inputs in RGB Bypass mode.
When the SYO control bit is high, ti&/ encoder will output a 1-line widg
vertical sync pulse from one of thesesi The output is driven from the
DVDD supply, and it is valid ONLYvhen TV-Out is in operation.
63, 104 2 In DE1, DE2 Data Enable
These pins accept a data enable signal that is high when active video flata is
input to the device, and remains low during all other times. The amplithde
will range from O to VDDV. VREF1 is the threshold level for these inpUts.
The TV-Out function uses H and Vraysignals and values in the SAV
Register as reference to active video.
62, 105 2 Out FLD/STL1, | TV Field / Flat Panel Stall Signal
FLD/STL2 These outputs can be programmed to be either a TV Field output from|the
TV encoder, or a Stall output from the flat panel Up-scaler. These outputs
are tri-stated upon power up.
107 1 In/Out | SPD Serial Port Data Input / Output
This pin functions as the bi-directior@dta pin of the serial port. It can
operate with input levels from VDD DVDD. Outputs are driven from (
to VREF2.
108 1 In SPC Serial Port Clock Input
This pin functions as the clock inputtbie serial port. It can operate with
input levels from VDDV to DVDD.
106 1 In AS Address Selec{Internal Pull-up)
This pin determines the devieddress of the serial port.
112 1 In/Out | SDD Low-Voltage DDC Serial Data
Low-voltage serial data for DDC. Uses VREF2 / 2 as the threshold
voltage. VREF2 divide by 2ihction is generated on-chip.
113 1 In/Out | SDC Low-Voltage DDC Serial Clock
Low-voltage serial clock for DDC. lises VREF2 / 2 as the threshold
voltage. VREF2 divide by Aihction is generated on-chip.
114, 116 2 In/Out DD1, DD2 | DDC Serial Data
Serial data for DDC. (0V to 5V)
111 1 In VREF2 Reference Voltage 2
Used to generate the put supply level for the SPport. This pin should
be tied externally to the maximum voltage seen by the ports. (1.5V to 3.3V).
115, 117 2 In/Out DC1, DC2 | DDC Serial Clock
Clock for DDC. (0V to 5V)
123-126, 56,/ 6 In/Out | GPIO[5:0] General Purpose Input / Output [5:0]
57 These pins provide general purpose Ifd are controlled via the serial pgrt.
(3.3V). See description of GPIControls for 1/O configuration.
127 1 Out ENAVDD Panel Power Enable
Enable panel VDD. (3.3V)
128 1 Out ENABLK Back Light Enable
Enable Back-Light of LCD Panel. (3.3V)
201-0000-043 Rev. 2.0, 4/17/2006 3
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Table 1: Pin Description(Continued)
Pin # # of Pins | Type Symbol Description
121 1 In HPD Hot Plug Detect(Internal Pull-down)
This input pin determineshether a display device is connected to theg
VGA connector. When terminated, the display device is required tg
apply a voltage greater th@m volts. Changes on the status of this p
will be relayed to the graphics controller via the HPINT* pin pulling Igw.
122 1 Out HPINT* Hot Plug Interrupt Output
This pin provides an open drain output, which pulls low when a
termination change has beeetected on the HPD input.
36 1 In VSWING LVDS Voltage Swing Control
This pin sets the swing level of th¥’'DS outputs. A 2.4K Ohm resistd
should be connected between this pin and LGND (pin 35) using sho
wide traces.
58 1 In RESET* Reset * Input (Internal Pull-up)
When this pin is low, the device is held in the power-on reset conditi
When this pin is high, reset@entrolled through the serial port.
2 1 Analog | LPLLCAP LVDS PLL Capacitor
This pin allows coupling of any sighi@ the on-chip loop filter capacitof.
5, 24 2 Out LL2C, LL1C | Positive LVDS differential Clock2 & Clockl
6, 25 2 Out LL2C*, LL1C* | Negative LVDS differential Clock2 & Clockl
8,11, 14,17 4 Out LDC[7:4] Positive LVDS differential data[7:4]
9,12, 15,18 4 Out LDC[7:4]* Negative LVDS differential data[7:4]
21,27,30,33| 4 Out LDCI[3:0] Positive LVDS differential data[3:0]
22,28,31, 34| 4 Out LDCI[3:0]* Negative LVDS differential data [3:0]
38 1 Analog| ISET Current Set Resistor Input
This pin sets the DAC current. J0-ohm resistor should be connect
between this pin and DAC_GND (p89) using short and wide traces.
41 1 Out CVBS Composite Video
(DACA3) This pin outputs a composite video signal capable of driving a 75 ohm
doubly terminated load. During bypass modes this output is valid only if
the data format is compatible with one of the TV-Out display modes.
42 1 Out |YI/G Luma / Green Output
(DACB1) This pin outputs a selectable video sigif&e output is designed to drive a 75
ohm doubly terminated load. The output tenselected to be the luminance
component of YPrPb or green (for VGA bypass)
43 1 Out |YI/G Luma / Green Output
(DACAL) This pin outputs a selectable video sigii&e output is designed to drive a 75
ohm doubly terminated load. The output tarselected to be s-video luminanc
or green (for SCART type 1 connections) or the luminance component of YP|
green (for VGA bypass)
44 1 Out |Pr/iR Pr / Red Output
(DACB2) This pin outputs a selectable video sigif&e output is designed to drive a 75
ohm doubly terminated load. The output carsélected to be the Pr componen
YPrPb or red (for VGA bypass)
45 1 Out [C/R/Pr Chroma / Red Output
(DACA2) This pin outputs a selectable video sigif&e output is designed to drive a 75
ohm doubly terminated load. The outpan be selected to be s-video
chrominance or red (for SCART type 1 connections) or the Pr component of
YPrPb or red (for VGA bypass)
46 1 Out |Pb/B Pb / Blue Output
(DACBO) This pin outputs a selectable video signighe output is designed to drive a 75
ohm doubly terminated load. The output can be selected to the Pb compong
YPrPb or blue (for VGA bypass).
47 1 Out | CVBS/B/Pb | Composite Video / Blue Output
(DACAO0) This pin outputs a selectable video signighe output is designed to drive a 75
ohm doubly terminated load. The output bamselected to be composite video
blue (for SCART type 1 connections) or the Pb component of YPrPb or blue
VGA bypass).
120 1 Out VOUT V-Sync Output
This pin is the output of a voltage translating digital buffer and is driy
from V5V.

201-0000-043 Rev. 2.0,
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CHRONTEL CH7017/CH7018
Table 1: Pin Description (Continued)
Pin # # of Pins| Type Symbol Description
110 1 In VIN V-Sync Input
This pin is the input of a voltage tislating digital buffer. Input threshol
can be programmed by serial port to equal to VREF2/2 or to DVDD/}.
119 1 Out HOUT H-Sync Output
This pin is the output of a voltage translating digital buffer and is driven
from V5V.
109 1 In HIN H-Sync Input
This pin is the input of a voltage tislating digital buffer. Input thresholg
can be programmed by serial port to equal to VREF2/2 or to DVDD/!
49 1 Out C/HSYNC Composite / Horizontal Sync
This pin provides composite syncTiV modes and horizontal sync in
bypass RGB mode. This pin is driven by the DVDD supply.
50 1 Out BCO/VSYNC | Buffered Clock Outputs / Vertical Sync
This output pin provides bufferedystal oscillatorclock output or
VSYNC output in bypass RGB mode.i$pin is driven by the DVDD
supply.
52 1 In X1/ FIN Crystal Input / External Reference Input
A parallel resonant 14.31818MHz crystal48 ppm) should be attache
between this pin and XO. However, an external CMOS compatible
can drive the XI/FIN input.
53 1 Out X0 Crystal Output
A parallel resonance 14.31818MHz crystaP@-ppm) should be attachg¢d
between this pin and X1/ FIN. Hower, if an external CMOS clock is
attached to XI/FIN, XO should be left open.
59 1 Out P-Out Pixel Clock Output
This pin provides a pixelock signal to the VGAontroller, which can
be used as a reference frequendyhe output is seleable between 1X
and 2X of the pixel clock frequency. The output driver is driven fron
the VDDV supply (pin 60). This output has a programmable tri-stat¢.
The capacitive loading on this pin should be kept to a minimum.
61 1 In VREF1 Reference Voltage Input 1
The VREF1 pin inputs a reference voltaifje/DDV / 2. The signal is
derived externally through a resisttivider and decoupling capacitor,
and will be used as a referencedEfor data, sync and clock inputs.
68-73, 77-82 |12 In D1[11:0] Datal[11] through Datal[0] Inputs
These pins accept the 12 data inputs from a digital video port of a
graphics controller. The levels are 0 to VDDV. VREF1 is the threshgyd
level.
76, 74 2 In XCLK1, External Clock Inputs
XCLK1* These inputs form a differential clock signal input to the device for uge
with the H1, V1 and D1[11:0] data. If differential clocks are not
available, the XCLK1* input should mnnected to VREF1. The cloc!
polarity can be selected by the MCP1 control bit.
85-90, 94-99 12 In D2[11:0] Data2[11] through Data2[0] Inputs
These pins accept the 12 data inputs from a digital video port of a
graphics controller. The levels are 0 to VDDV. VREF1 is the threshgyd
level.
93,91 2 In XCLK2, External Clock Inputs
XCLK2* These inputs form a differential clock signal input to the device for uge
with the H2, V2 and D2[11:0] data. If differential clocks are not
available, the XCLK2* input should lmnnected to VREF1. The cloc!
polarity can be selected by the MCP2 control bit.
118 1 Power | V5V 5V supply for H/VOUT (5V)
64, 83, 84, 103| 4 Power| DVDD Digital Supply Voltage (3.3V)
67, 75,92, 100| 4 Power| DGND Digital Ground
60 1 Power |[VDDV 1/0 Supply Voltage (1.1V to 3.3V)
55 2 Power |TVPLL VDD | TV PLL Supply Voltage (3.3V)
54 1 Power |TVPLL_VCC |TV PLL Supply Voltage (3.3V)
51 1 Power | TVPLL_GND [TV PLL Ground
37 1 Power [DAC VDD DAC Supply Voltage (3.3V)
201-0000-043 Rev. 2.0, 4/17/2006 5
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CHRONTEL CH7017/CH7018
Table 1. Pin Description (Continued)

Pin # # of Pins | Type Symbol Description

39, 48 1 Power| DAC_GND DAC Ground

7,13,19,20, |6 Power | LVDD LVDS Supply Voltage(3.3V)

26, 32

4,10, 16, 23, |6 Power | LGND LVDS Ground

29, 35

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

3 1 Power | LPLL GND LVDS PLL Ground

201-0000-043 Rev. 2.0,
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CHRONTEL CH7017/CH7018

3.0 Overview

The CH7017/CH7018 is a VGA to TV encoder with dual LVDS output for the graphisgstem. Both TV-Out and
LVDS-Out can operate simultaneouslyhe two 12-bit input ports are drivénom different timing generators. TV
timing requirements are usually different from that of the TFT-LCD panels. If the graphicdleonan generate only
one set of timing, simultaneous display on both the TV and the flat panel may not be afailablgraphics modes.
The blockdiagram of the device and the data flow within it is showfigure 1.

The CH7017/CH7018 also supports 24-bit input mode by ganging D1 and D2 tagethsingle 24-bit data port. In this
case the timing signals H1, V1, DE1, XCLK1 and XCLK1* are equal to H2, V2, DE2, XCLK2 and XCL2*, respectively.
Video data are sent to either the TV encoder (including RGB bypass) or to the LVDS data pathhdsilt ngtaximum

data rate supported through the dual LVDS links is 3B@ls /sec. The maximum pixel rate supported by the RGB
bypass mode is 165 Mpixels/sec.

3.1 Input Interface Timing

Four distinct methods of transferringtado the CH7017/CH7018 are describelble In each of the four modes, DEXx
is used to signal active LVDS data for the panel agidter SAV value denotes the start of active TV video.

A. 12-bit Multiplexed Data — Dual-edge Transfer

e Multiplexed data - two 12-bit words per pixel from either D1[11:0] or D2[11:0]

e Clock frequency equals 1X pixel rate with 12-bit d@atansfer at both rising and falling clock edges.
e Maximum pixel rate is 165M pixels per second with a 165 MHz pixel clock.

Simultaneous TV and panel display.

XCLKXx
XCLKx* —— / \ / ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
== SAV =
oxi11:0] 0 G G B MW
<>
ts ty
DEx /
—>ts £— —>th &—
H x \ 64 P-OUT |
V X \%»1 VGA Line %/

Figure 3: Interface Timing for Mult iplexed Data — Dual-edge Transfer

B. 12-bit Multiplexed Data — Single-edge Transfer
e Multiplexed data - two 12-bit words per pixel from either D1[11:0] or D2[11:0]

e Clock frequency equals 2X pixel rate with 12-bit dasesfer at either rising or falling edge of clock
(programmable via serial port).

¢ Maximum pixel rate is 165M pixels per second with a 330 MHz pixel clock.
e Simultaneous TV and panel display.

201-0000-043 Rev. 2.0, 4/17/2006 7
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XCLKx

XCLKx* \ / /
= SAV =
xi110) K K 0 R0, QW QOO
ts ity
D Ex /
— >t — —> 1t <—
H x 64 P-OUT /

V x < >=1VGA Lms%/

Figure 4: Interface Timing for Mult iplexed Data — Single-edge Transfer

C. 24-bit Ganged Data — Dual-edge Transfer

e Multiplexed data - two 24-bit words per pixel from both D1[11:0] and D2[11:0]

e Clock frequency equals 1/2X pixel rate with 24-bited@ansfer at both rising and falling clock edges.
e Maximum pixel rate is 330M pixels per second with a 165 MHz pixel clock.

¢ No Simultaneous TV and LVDS panel display.

D E x /
—> s — —> i —

H x \\ 64 P-OUT |

V X \%>:1 VGA Line %/

Figure 5: Interface Timing for 24-bit Multiplexed Data — Dual-edge Transfer

D. 24-bit Ganged D& — Single-edge Transfer
¢ Non-multiplexed data - one 24-bit word per pixel from both D1[11:0] and D2[11:0].

e Clock frequency equals 1X pixel rate with 24-bit dasasfer at either rising or falling edge of clock
(programmable via serial port).

¢ Maximum pixel rate is 330M pixels per second with a 330 MHz pixel clock.
e No simultaneous TV and LVDS panel display.

8 201-0000-043 Rev. 2.0, 4/17/2006
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X CLKXx /
XCLKx* \ f \ f - \ f \

- SAV =
D1[11:0]
D2[11:0] XOCCOOCCRRRN XXHHHORRNX T ORI XXKXXNHCXRNAK XIHXTNHK

ts tu
DEx /
—>ts &<— —>th <—

H x \ 64 P-OUT |
V x \%>:1VGALM9H/

Figure 6: Interface Timing for Non-multiplexed Data — Single-edge Transfer

Table 2: Interface Timing Specifications

Symbol | Parameter Min Typ Max Unit
ts Setup time See sectioh.5 ns
ty Hold time See sectioh.5 ns

Note: &, t4, setup time and hold time are programmable through serial port — X1CMD [3:0] and X2CMDj3télay
or advance of clock relative to data.

201-0000-043 Rev. 2.0, 4/17/2006 9
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3.2 Input Data Formats

3.2.1 12-Bit Multiplexed Data Formats

Multiplexed pixel data inputs to the GH17/CH7018 thragh D1[11:0] or D2[11:0] usipdata transfer method A or B
is described ir3.1. Received data is formatted and sent throughtamal data bus P1[23:0] T/ encoder or directly
to the TV DACSs, or through bus P2[23:0] to the LVDS data path. The nexiéiglinput data formats are
(IDF1[3:0]=0,1,2,3 and 4 for D1 and IDF2[3:0]=0,1,2,3 and 4 for D2):

IDFx  Description

0 RGB8-8-8(2x12-hit)

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

3 RGB5-5-5(2x8-bit)

4 YCrCb 8-8 (2x8-bit)

For multiplexed input data formats, data can be latched from the graphics controller by either rising only or falling only
clock edges, or by both rising and falling clock edges. MG®x bits select the rising or the falling clock edge, where
rising refers to rising edge on the XCLKXx signals arlinfaedge on the XCLKx* signals. The multiplexed input data
formats are shown iRigure 7. The input data bus Dx[11:0], where x can be either 1 or 2, transports a 12-bit or 8
multiplexed data stream containing either RGB or YCrCb formatted data. The input dat2Xattecipixel rate and

each pair of Pn values (e.g.; POa and)R@ntains a complete pixel encoded as shown in the Tables 3 to 6 below and
can be placed onto one or both of the internal pixel buse8®j[2here y equals 1 or 2. Itis assumed that the first
clock cycle following the leading edge of the incoming horizontal sync signal contains the first wordf(@paxel, if

an active pixel was present immediately following the horizontal sync. When the input is a YCrCb data stream the
color-difference data will be transmitted at half the dataoftiee luminance data with the sequence being set as Cb0,
YO, Cr0, Y1, 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 CCIR-656 standards (the clock frequency is dependeatoupent mode,

and is not 27MHz as specifiéa CCIR-656). All non-active pixels should be 0 in RGB formats, and 16 for Y and 128
for CrCb in YCrCb formats.

Hx

@) I :

XCLKx A )/’J \
DEx /

Dx[11:0] :X >< >< X:Z:X P(;a >< POb >< Pla >< P1b >< P2a ><P2b

Figure 7: 12-bit Multiplexed Input Data Formats (IDFx = 0,1,2,3,4)
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Table 3: Multiplexed Input Data Formats (IDFx =0, 1)

IDFx = 0 1
Format = RGB 8-8-8 (2x12-hit) RGB 8-8-8 (2x12-hit)
For TV/Bypass RGB or/and LVDS or RGB 5-6-5 (2x8-bit)
For TV/Bypass RGB or/and LVDS
Pixel # POa POb Pla P1b POa POb Pla P1lb

BusData | Dx[11] | GO[3] | RO[7] | G1[3] | Ri[7] | GO[4] | RO[7] | Gi[4] | Ri[7]
Dx[10] | GO[2] | RO[6] | G1[2] | R1[6] | GO[3] | Ro[6] | Gi[3] | R1[6]
Dx[9] | GO[1] | RO[5] | G1[1] | R1[5] | GO[2] | RO[5] | Gi[2] | R1[5]
Dx[8] | GO[0] | RO[4] | G1jo] | Ri[4] | BO[7] | RO[4] | B1[7] | R1[4]
Dx[7] | BO[7] | RO[3] | B1[7] | R3] | BO6] | RO[3] | B16] | R1[3]
Dx[6] | BO[6] | Ro[2] | B1[6] | R12] | BO[5] | GO[7] | Bi[5] | Gi[7]
Dx[5] | BO[5] | RO[1] | B1[5] | R1[1] | BO[4] | GO[6] | Bi[4] | Gi[6]
Dx[4] | BO[4] | Ro[0] | B1[4] | R1[0] | BO[3] | GO[5] | B3] | Gi[5]
Dx[3] | BO[3] | GO[7] | B3] | Gi7] | GO[0] | RO[2] | Gi[0] | R1[Z]
Dx[2] | BO[2] | GO[6] | B12] | Gij6] | BO[2] | RO[] | Bi[2] | Ri[1]
Dx[1] | BO[1] | GO[5] | B1[1] | Gi5] | BO[1] | RO[0] | Bi[1] | R1[0]
Dx[0] | BO[0] | GO[4] | B1[0] | G1[4] | BO[0] | GO[1] | B1j0] | Gi[l]

Table 4: Multiplexed Input Data Formats (IDFx = 2, 3)

IDFx = 2 3
Format = RGB 5-6-5 (2x8bit) RGB 5-5-5 (2x8-bit)

For TV/Bypass RGB or/and LVDS for TV/Bypass RGB or/and LVDS
Pixel # POa POb Pla P1b POa POb Pla P1b
BusData | Dx[11] | GO[4] RO[7] G1[4] R1[7] GO[5] X G1[5] X

Dx[10] | GO[3] | Ro[6] | G1[3] | R1i6] | GO[4] | Ro[7] | G1[4] | Ri[7]
Dx[9] | GO[2] | RO[5] | G1[2] | R15] | GO[3] | Ro[6] | G1[3] | R1[6]
Dx[8] | BO[7] | RO[4] | Bi[7] | Ri4] | Bo[7] | RO[5] | Bi[7] | Ri[5]
Dx[7] | Bo[6] | RO[3] | B1[6] | R1[3] | BO[6] | RO[4] | Bi[6] | R1[4]
Dx[6] | BO[5] | Go[7] | Bi[5] | Gi[7] | BO[5] | RO[3] | Bi[5] | R1[3]
Dx[5] | Bo[4] | Go[6] | Bi[4] | G1[6] | BO[4] | Go[7] | Bi[4] | Gi[7]
Dx[4] | BO[3] | GO[5] | B1[3] | G1[5] | BO[3] | GO[6] | Bi[3] | Gi[6]

Table 5: Multiplexed Input Data Formats (IDFx = 4)

IDFx = 4
Format = YCrCb 4:2:2 (2x8-hit)
for TV
Pixel# POa POb Pla Pib P2a P2b P3a P3b

BusData | Dx[7] | CbO[7] | YO[7] | Cro[7] | Y1[7] | Cb2[7] | Y2[7] | Cr2[7] | Y3[7]
Dx[6] | CbO[6] | YO[6] | cro[6] | Y1[6] | Cb2[6] | Y2[6] | Cr2[6] | Y3[6]
Dx[5] | CbO[5] | YO[5] | Cro[5] | Y1[5] | Cb2[5] | Y2[5] | Cr2[5] | Y3[5]
Dx[4] | CbO[4] | YO[4] | Cro[4] | Y1[4] | Cb2[4] | Y2[4] | Cr2[4] | Y3[4]
Dx[3] | CbO[3] | YO[3] | cro[3] | Y1[3] | Cb2[3] | Y2[3] | Cr2[3] | Y3[3]
Dx[2] | Cbo[2] | YO[2] | Cro[2] | Y1[2] | Cb2[2] | Y2[2] | Cr2[2] | Y3[2]
Dx[1] | Cbo[1] | YO[1] | cro[1] | Y1[1] | Cb2[1] | Y2[1] | Cr2[1] | Y3[1]
Dx[0] | Cbo[0] | YO[0] | Cro[0] | Y1[0] | Cb2[0] | Y2[0] | Cr2[0] | Y3[0]

When IDFx = 4 (YCrCh mode), the data inputs can also be used to transmit sync informéigodeeice. In this
mode, the embedded sync will follow the VIP2 convention,thadirst byte of the ‘video timing reference code’ will be
assumed to occur when a Cb sample woutmig if the video stream is continuous.
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Table 6: Multiplexed Input Data Formats (IDFx = 4) with Embedded Sync

IDFx = 4

Format = YCrCb 4:2:2 (2x8-bit) for TV

Pixel # POa POb Pla P1b P2a P2b P3a P3b

BusData | Dx[7] 1 0 0 S[7] Cb2[7] | Y2[7] Cr2[7] Y3[7]
Dx[6] 1 0 0 S[6] Cb2[6] | Y2[6] Cr2[6] Y3[6]
Dx[5] 1 0 0 S[5] Cb2[5] | Y2[5] Cr2[5] Y3[5]
Dx[4] 1 0 0 S[4] Cb2[4] | Y2[4] Cr2[4] Y3[4]
Dx[3] 1 0 0 S[3] Cb2[3] | Y2[3] Cr2[3] Y3[3]
Dx[2] 1 0 0 S[2] Cb2[2] | Y2[2] Cr2[2] Y3[2]
Dx[1] 1 0 0 S[1] Cb2[1] | Y2[1] Cr2[1] Y3[1]
Dx[0] 1 0 0 S[0] Cb2[0] | Y2[0] Cr2[0] Y3[0]

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

S[6] = F = 1during field 2, 0 during field 1
S[5] = V = 1 during field blanking, 0 elsewhere
S[4] = H = 1during EAV (synchronization reference at the end of active video)

0 during SAV (synchronization referee at the start of active video)
S[7] and S[3:0] are ignored.

3.2.2 24-Bit Data Formats

The two 12-bit input data ports, D1[11:0] and D2[11:0], can be grouped together to forgtea2di-bit interface to the
graphic controller. In this case the timing signals H1, V1, DE1, XCLK1 and XCLK1* are equal YHRE?2,

XCLK2 and XCL2* , respectively. The CH7017/CH7018 supports 5 different 24-itfdahats. Each of which is used
with a 1X pixel rate clock latching data with one of theckledges (default is falling edge). The 24-bit input data
formats are IDFx[3:0]=5,6,7,8 and 9 (note that IDF1 must be set equal to IDF2) and are illustagacei® below.

IDFx  Description

5 RGB 8-8-8 (1x24-bit) for TV/Bypass RGB

6 YCrCb 8-8 (1x16-bit with CrCb multiplexed and decimated by 2) for TV
7 YCrCb 8-8-8 (1x24-hit) for TV

8 RGB 8-8-8 (2x24-bit) Odd / Even Ganged for LVDS

9 RGB 8-8-8 (1x24-bit) Normal Ganged for LVDS

The pixel data bus represents a 24-bit or 16-bit data stream containing either RGB or YCeftedodata. When the
input is a 16-bit YCrCb data stream the color-difference wdltée transmitted at half the data rate of the luminance
data, with the sequence being set as Cb0, YO transmitted during one clock cycle, followedWiytledpllowing

clock cycle, where Ch0,Y0,Cr@fers to co-sited luminance and color-diffiece samples and the Y1 data refers to the
next luminance sample, per CCIR-601 sampling. Non-active data must be 0 in RGB format, and 1@8dor Cr
and Cb in YCrCb formats.

e |

DEX /

I
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Figure 8: Non-Multiplexed Input Data Formats (IDFx = 5,6,7,8 and 9)
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Table 7: Non-Multiplexed Data Formats
IDFx = 6 7
Format = 24-bit RGB for 16-bit YCrCb 24-bit YCrCb
TV/Bypass RGB | FOR TV FOR TV

Pixel # PO P1 PO P1 P2 P3 PO P1

BusData | D1[11] | RO[7] R1[7] | YO[7] Y1[7] Y2[7] Y3[7] YO[7] Y1[7]
D1[10] | RO[6] R1[6] | YO[6] Y1[6] Y2[6] Y3[6] YO[6] Y1[6]
D1[9] RO[5] R1[5] | YO[5] Y1[5] Y2[5] Y3[5] YO[5] Y1[5]
D1[8] RO[4] R1[4] | YO[4] Y1[4] Y2[4] Y3[4] YO0[4] Y1[4]
D1[7] RO[3] R1[3] | YOI[3] Y1[3] Y2[3] Y3[3] YO[3] Y1[3]

DVOB D1[6] RO[2] R1[2] | YO[2] Y1[2] Y2[2] Y3[2] YO0[2] Y1[2]
D1[5] RO[1] R1[1] | YO[1] Y1[1] Y2[1] Y3[1] YO[1] Y1[1]
D1[4] RO[0] R1[0] | YOI[O] Y1[0] Y2[0] Y3[0] YO0[O] Y1[0]
D1[3] GO[7] G1[7] | CrO[7] Cb0[7] | Cr2[7] Cb2[7] | Cr0[7] Crl[7]
D1[2] GO[6] G1[6] | CrO[6] Ch0[6] | Cr2[6] Cb2[6] | Cr0[6] Crl[6]
D1[1] GO[5] G1[5] | CrO[5] | CbO[5]| Cr2[5]| Cb2[5]] Cr0[5]| Crl]5]
D1[0] GO[4] G1[4] | CrO[4] | CbO[4]| Cr2[4]| Cb2[4]] Cr0[4]| Crl[4]
D2[11] | GO[3] G1[3] [ CrO[3] [ CbO[3]| Cr2[3]| Cb2[3]] CrO[3]] Crl]3
D2[10] | GO[2] G1[2] | CrO[2] [ CbO[2]| Cr2[2]| Cb2[2]] CrO[2]] Crl]2
D2[9] GO[1] G1[1] | CrO[1] | CbO[1]| Cr2[1]| Cb2][1]] Cr0[1]| Crl[1]
D2[8] GO[0] G1[0] | CrO[0] | CbO[0]| Cr2[0]| Cb2[0]] Cr0[0]| Crl1]0]
D2[7] BO[7] B1[7] CbO0[7] | Cbl1[7]

DVOC D2[6] BO[6] B1[6] ChO0[6] | Cbh1[6]
D2[5] BO[5] B1[5] Cb0[5] | Cbhl1[5]
D2[4] BO[4] B1[4] CbO0[4] | Cb1[4]
D2[3] BO[3] B1[3] CbO0[3] | Cbh1[3]
D2[2] BO[2] B1[2] CbO0[2] | Cbh1[2]
D2[1] BO[1] B1[1] CbO[1] | Cb1[1]
D2[0] BO[0] B1[0] Cb0[0] | Cb1]0]
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When IDFx = 6 or 7 (YCrCb modes), the data inputs can be used to transmit sync infotm#te device. In these
modes the embedded sync follows a subset of the VIP2 convention, and the first byte of the video ¢éireimzerebde
is assumed to occur when a Cb sample occurs, if the video stream is continuous. This is ShblerBinelow.

Table 8: Non-Multiplexed YCrCbh modes with Embedded Sync

IDFx = 6 7
Format = 16-bit YCrCb 24-bit YCrChb
for TV for TV
Pixel # PO P1 P2 P3 PO P1 P2 P3
BusData | D1[11] | O S[7] YO[7] Y1[7] 0 S[7] YO[7] Y1[7]
D1[10] | O S[6] YO[6] Y1[6] 0 S[6] YO[6] Y1[6]
D1[9] 0 S[5] YO[5] Y1[5] 0 S[5] YO[5] Y1[5]
D1[8] 0 S[4] YO0[4] Y1[4] 0 S[4] YO[4] Y1[4]
D1[7] 0 S[3] YO[3] Y1[3] 0 S[3] YO[3] Y1[3]
D1[6] 0 S[2] YO0[2] Y1[2] 0 S[2] YO0[2] Y1[2]
D1[5] 0 S[1] YO[1] Y1[1] 0 S[1] YO[1] Y1[1]
D1[4] 0 S[0] YO0[O] Y1][0] 0 S[0] YO0[0] Y1[0]
D1[3] 1 0 CrO[7] [CbO[7] |1 X CrQ[7] | Cr1[7]
D1[2] 1 0 Cro[6] [ CboO[6] |1 X Cro[6] | Cri[6]
D1[1] 1 0 CrO[5] | CbO[5]] 1 X Cr0[5] | Cri[5]
D1[0] 1 0 CrOJ4] | CbO[4]] 1 X Cr0[4] | Cri[4]
D2[11] | 1 0 Cr0[3] | CbO[3]| 1 X Cr0[3]| Cri[3]
D2[10] | 1 0 Cr0[2] | CbO[2]| 1 X Cr0[2]| Cri[2]
D2[9] 1 0 CrOJ1] | CbO[1]] 1 X CrO[1] | Cri[1]
D2[8] 1 0 Cr0J0] | CbOJO]]| 1 X Cr0[0] | Cri[0]
D2[7] 0 X CbhO[7] | Cb1[7]
D2[6] 0 X Cb0[6] | Cb1]6]
D2[5] 0 X Cb0[5] | Cb1[5]
D2[4] 0 X ChQ[4] | Cb1[4]
D2[3] 0 X Cb0[3] | Cb1[3]
D2[2] 0 X ChQ[2] | Cb1[?]
D2[1] 0 X ChQ[1] | Cb1[1]
D2[0] 0 X Cb0[0] | Cb1[0]
In this mode, the S[7:0] byte contains the following data:
S[6] = F = 1 during field 2, 0 during field 1
S[5] = V = 1 during field blanking, 0 elsewhere
S[4] = H = 1 during EAV (synchronization reference at the end of active video)

0 during SAV (synchronization referee at the start of active video)
S[7] and S[3:0] are ignored

Under modes 8 and 9, the CH7017/CH7018 takes 24-bit data from both D1 and D2 argdtoutgutiual LVDS links.
A maximum throughput of 330M pixels per second can be achieved. The timing signals of bogoitgpshall be
identical. H1, V1 and XCLK1 equal H2, V2 and XCLK2spectively. Up-scaling and dithering functions are not
available in these modes.
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Table 9: Ganged Data Formats
IDFx = 8 9
Format = 24-bit RGB 24-bit RGB
Odd/Even Normal Ganged
Ganged for LVDS
for LVDS

Pixel # PO P1 PO P1

Bus Data | D1[11]| GO[3] RO[7]| RO[7] R1[7]
D1[10] | GO[2] RO[6] | RO[6] R1[6]
D1[9] GO[1] RO[5] | RO[5] R1[5]
D1[8] GO0[0] RO[4] [ RO[4] R1[4]
D1[7] BO[7] RO[3] [ RO[3] R1[3]

DVOB D1[6] BO[6] RO[2] | RO[2] R1[2]
D1[5] BO[5] RO[1] [ RO[1] R1[1]
D1[4] BO[4] RO[0] [ RO[O] R1[0]
D1[3] BO[3] GO[7] | GO[7] G1[7]
D1[2] BO[2] GO[6] | GO[6] G1[6]
D1[1] BO[1] GO[5] | GO[5] G1[5]
D1[0] BO[O] GO[4] | GO[4] G1[4]
D2[11] | G1]3] R1[7] | GO[3] G1[3]
D2[10] | G1[2] R1[6] [ GO[2] G1[2]
D2[9] G1[1] R1[5] [ GO[1] G1[1]
D2[8] G1]0] R1[4] | GO[0O] G1[0]
D2[7] B1[7] R1[3] [ BO[7] B1[7]

DVOC D2[6] B1[6] R1[2] | BO[6] B1[6]
D2[5] B1[5] R1[1] [ BO[5] B1[5]
D2[4] B1[4] R1[0] [ BO[4] B1[4]
D2[3] B1[3] G1[7] | BO[3] B1[3]
D2[2] B1[2] G1[6] | BO[2] B1[2]
D2[1] B1[1] G1[5] | BO[1] B1[1]
D2[0] B1J0] G1[4] | BO[O] B1J0]
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3.3 TV-Out

Multiplexed input data, sync and clock signals from the graphics controller inputs to the CH7017/CH7018 through one

of the two 12-bit variable voltage input ports, D1[11:0] or D2[11:0], and is directéeb{TV data path. Non-

multiplexed 24-bit input data also inputs through both of the two input ports. Detailed descriptions of the eight input

data formats are given Bection3.2 Clock signal (P-Out) outputs as a frequency reference to the graphics controller to
ensure accurate frequency generation. Horizontal and vertical sync sigrnadsraally sent to the CH7017/CH7018

from the graphics controller, but can be optionally generated by the CH7017/CH7018 and ouggtaphics

controller. Using the serial port, the CH7017/CH7018 can be programmed as the clock master, clock slave, sync master
or sync slave. Data will be 2X multiplexed (2x12 bitshon-multiplexed (1x24 bits), and the XCLK clock signal can

be 1X or 2X times the pixel rate. The input data will beogied into the selected video standard, and output from the

video DACs.

In order to minimize the hazad of ESD, a set of protection diodes MUST BE used for
each DAC connectig to TV (Refer to AN-38 for details.

3.3.1 Display Modes

The CH7017/CH7018 display mode is controlled by three independent factors: Input resdltifmrmat, and scale
factor, which are programmed via thesplay mode Register. It is designedaocept input resolutions of 512x384,
640x480, 640x400, 720x400, 720x480, 720x576, 800x600, and 1024x768.

It is designed to support output to either NTSC or PAL television formats. The CH7017/CH7018 provides interpolated
scaling with selectable factors of 5:4, 1:1, 7:8, 5:6, 3:4, 7:10 and 25:21 in order to sagipetable overscan or
underscan operation when displayed on a TV. The modes supported for TV-Out are shabla fDbelow.

Table 10: TV Output Modes

Graphics Active Aspect| Pixel Aspec TV Output Scaling Ratios

Resolution Ratio Ratio Standard
512x384 4:3 1:1 PAL 5/4/1
512x384 4:3 1:1 NTSC 5/4/1
720x400 4:3 1.35:1.00 PAL 5/4,1/1
720x400 4:3 1.35:1.00 NTSC 5/4,1/1,25/21
640x400 8:5 1:1 PAL 5/4/1
640x400 8:5 1:1 NTSC 5/4,1/1, 7/8, 25/21
640x480 4:3 1:1 PAL 5/4,1/1, 5/6, 25/21
640x480 4:3 1:1 NTSC 1/%/8,5/6
720x480 4:3 9:8 NTSC 1/1
720x4803 4:3 9:8 NTSC 1/17/8,5/6
720x576 4:3 15:12 PAL 1/1
720x576 4:3 15:12 PAL 1/15/6,5/7
800x600 4:3 1:1 PAL 1/%/6,5/7
800x600 4:3 1:1 NTSC 3/%/10,5/8
1024x768 4:3 1:1 PAL 5/5/8,5/9
1024x768 4:3 1:1 NTSC 5/8/9,1/2

! These DVD modes operate withériaced input. Scan conversiand flicker filter are bypassed.
2 These DVD modes operatédtivnon-interlaced inpu Scan conversion anticker filter are not bypassed.

3.3.2 Adaptive Flicker Filter

The CH7017/CH7018 integrates an advanced 2-line to 7-linerideam on mode) vertical deflickering filter circuit to
help eliminate the flicker associated witierlaced displays. This flicker circuit provides an adaftlter algorithm for
implementing flicker reduction with selections of high, medium or low flicker content for both luméaemdec
channels (see Register descriptions). In addition, a spexianhancement circuit incorporates additional filtering for
enhancing the readability of test. These modes are fullygmogable via serial port inface using the flicker filter
Register (Reg. 01h).
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3.3.3 Color Burst Generation*

The CH7017/CH7018 allows the subcarfiequency to be accurately generated from a 14.31818 MHz crystal oscillator,
leaving the subcarrier frequency independent of the graphics pixel clock frequency. As a result, the CH7Q87/CH70
may be used with most VGA chips (with an appropriate digital interface) since thel@WBWHY018 subcarrier
frequency can be generated without being dependent on the precise pixel rates of VGAerontiol feature is
important since even a +0.01% subcarrier frequency variation is enough to cause some telelésemcslor lock.

In addition, the CH7017/CH7018 has the capability toggknthe color burst signal to the VGA horizontal sync
frequency, which enables a fully synchronous system between the graphics controller and the television. When
genlocked, the CH7017/CH7018 can stop “dot craw!” motion (for composite NTSC modes}lithinating the
annoyance of moving borders. Both of these features are under programmable control througiegisetrsf

3.34 NTSC and PAL Operation

Composite and S-Video outputs are supported in either NTSC or PAL format. The general parameters used to
characterize these outputs are listedTable 11 and shown inFigure 9. (SeeFigure 10 through Figure 17 for
illustrations of composite and S-Video output waveforms).

ITU-R BT.470 Compliance

The CH7017/CH7018 is predominantly compliant witheommendations called out in ITU-R BT.470. The following
are the only exceptions to this compliance:

e The frequencies of Fsc, Fh, and Fv can only be guaranteed in clock/sync master mode, not in clocldsydslav
when the graphics device generates these frequencies.

e |t is assumed that gamma correction, if required, is performed in the graphics devibeesthldishes the color
reference signals.

e All modes provide the exact number of lines called out for NTSC and PAL modes respectively, except mode 21,
which outputs 800x600 resolution, scaled by 3:4, to PAL format with a total of 627 lines (vs. 625).

e Chroma signal frequency response will fall within 10% of the exact recommended value.
e Pulse widths and rise/fall times for sync pulsesntiback porches, and equaligirpulses are designed to

approximate ITU-R BT.470 requirements, but will fall intoaage of values due to the variety of clock frequencies
used to support multiple operating modes.
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Table 11: NTSC/PAL Composite Otput Timing Parameters (in ms)

Symbol | Description Level (mV) Duration ( pus)
NTSC PAL NTSC PAL
A Front Porch 287 300 1.49-1.51 1.48 - 1.51
B Horizontal Sync 0 0 4.69 - 4.72 4.69 -4.71
c Breezeway 287 300 0.59 - 0.61 0.88 - 0.92
D Color Burst 287 300 2.50-2.53 2.24-2.26
E Back Porch 287 300 1.55-1.61 2.62-2.71
F Black 340 300 0.00 -7.50 0.00 - 8.67
G Active Video 340 300 37.66 - 52.67 34.68 - 52.01
H Black 340 300 0.00 - 7.50 0.00 - 8.67
Note:
1. R(ISET) = 140 ohms (external resistor connected to ISET); V(ISET) = 1.235V; 75 ohurhl/ do
terminated load.
2. Durations vary slightly in different modes due to the different clock frequencies used.
3. Active video and black (F, G, H) times vary greallye to different scalingatios used in different
modes.
4. Black times (F and H) vary with position controls.
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Figure 9: NTSC / PAL Composite Output
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Figure 10: Interlaced NTSC Video Timing
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Figure 12: NTSC Y (Luminance) Output Waveform (DACG = 0)
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Figure 13: PAL Y (Luminance) Video Output Waveform (DACG = 1)
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Figure 15: PAL C (Chrominance) Video Output Waveform (DACG = 1)
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Figure 16: Composite NTSC Videdutput Waveform (DACG = 0)
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Figure 17: Composite PAL VideoOutput Waveform (DACG = 1)
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3.35 TV Encoder / Bypass RGB / Component Video Outputs

The four TV encoder DAC outputs in the CH7017/CH7018 can be switched to two sets of output pins DAGA[3
DACB]J3:0] via video switches. This feature facilitates singganection to two sets gfdeo connectors as listed in
Table 12

Table 12: TV Output Configurations

Output DACs 2 RCA + 1 S-Video SCART

DACAO (pin 47) CVBS B

DACAL (pin 43) Y G

DACAZ2 (pin 45) C R

DACAS3 (pin 41) CVBS CVBS

VGA - Bypass RGB HDTV

DACBO (pin 46) B Pb

DACBL (pin 42) G Y

DACB2 (pin 44) R Pr

If the application calls for CVBS/S-video, SCART, RGB and YPrPb to output ddAloutput pins, different
reconstruction filters for each type of sigoah be implemented on the breakout cables.

The TV Encoder can be bypassed with input data driving the DACs directly. This mode canydMe/46The
CH7017/CH7018 supports YPrPb output for driving 480i TV sets and SCART RGB for European TV.

24 201-0000-043 Rev. 2.0, 4/17/2006



CHRONTEL CH7017/CH7018

3.4 LVDS-Out

Multiplexed input data, sync and clock signals from the graphics controllers input to the CH7017/CH7018 through one
of the two 12-bit variable voltage input ports, D1[11:0] or D2[11:0]. Non-multiplexed 24-bit input data input through
both of the two input ports. For correct LVDS operation, thetidpta format must be selected to IDFx=0, 1, 2, 3,5, 8

or 9. Note for 24-bit formats, IDF1 must be set equal to IDF2.

If the two 12-bit input ports are driven from different timing generators then data can be Isetht the LVDS data path
and the DACs in the TV data path. The DACs can outpuéttieta at 165 M pixels/sec to drive a second CRT monitor.

34.1 Single LVDS Channel Signal Mapping
Table 13: Signal Mapping for Single LVDS Channel
18-hit 24-bit SPWG 24-bit OpenLDI
LDCI[0](1) RO RO R2
LDCI0](2) R1 R1 R3
LDCI0](3) R2 R2 R4
LDCI0](4) R3 R3 R5
LDCI0](5) R4 R4 R6
LDCI0](6) R5 R5 R7
LDCI01(7) GO GO G2
LDCJ1](1) Gl Gl G3
LDCI[1](2) G2 G2 G4
LDCI[1](3) G3 G3 G5
LDCI[1](4) G4 G4 G6
LDCI1](5) G5 G5 G7
LDCJ1](6) BO BO B2
LDCI[1](7) B1 Bl B3
LDCJ[2](1) B2 B2 B4
LDCI[2](2) B3 B3 B5
LDCI[2](3) B4 B4 B6
LDCI[2](4) B5 B5 B7
LDCJ[2](5) HSYNC HSYNC HSYNC
LDCJ2](6) VSYNC VSYNC VSYNC
LDCI[2](7) DE DE DE
LDCJ3](1) R6 RO
LDCI3](2) R7 R1
LDCI31(3) G6 GO
LDCI[3](4) G7 Gl
LDCI3](5) B6 BO
LDCI3](6) B7 B1
LDCJ3](7) RES RES
201-0000-043 Rev. 2.0, 4/17/2006 25
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3.4.2 Dual LVDS Channel Signal Mapping

Table 14: Signal Mappin

for Dual LVDS Channel

18-bit 24-bit SPWG 24-bit OpenLDI

LDCI[0](1) Ro0 Ro0 Ro2
LDCI0](2) Rol Rol Ro3
LDCIO0](3) Ro2 Ro2 Ro4
LDCI0](4) Ro3 Ro3 Ro5
LDCI0](5) Ro4 Ro4 Ro6
LDC[0](6) Ro5 Ro5 Ro7
LDC[0](7) Go0 Go0 Go2
LDC[1](1) Gol Gol Go3
LDC[1](2) Go2 Go02 Go4
LDC[1](3) Go3 Go3 Go5
LDC[1](4) Go4 Go4 Go6
LDC[1](5) Go5 Go5 Go7
LDCI[1](6) Bo0 BoO Bo2
LDC[1](7) Bol Bol Bo3
LDC[2](1) Bo2 Bo2 Bo4
LDC[2](2) Bo3 Bo3 Bo5
LDCI[2](3) Bo4 Bo4 Bo6
LDCI[2](4) Bo5 Bo5 Bo7
LDCI[2](5) HSYNC HSYNC HSYNC
LDCI2](6) VSYNC VSYNC VSYNC
LDC[2](7) DE DE DE
LDCI[3](1) Ro6 Ro0
LDCI3](2) Ro7 Rol
LDC[3](3) Go6 Go0
LDCI3](4) Go7 Go1l
LDC[3](5) Bo6 BoO
LDC[3](6) Bo7 Bol
LDC[3](7) RES RES
LDC[4](1) Re0 Re0 Re2
LDC[4](2) Rel Rel Re3
LDC[4](3) Re2 Re2 Re4
LDC[4](4) Re3 Re3 Re5
LDC[4](5) Re4 Re4 Re6
LDC[4](6) Re5 Re5 Re7
LDC[4](7) Ge0 Ge0 Ge2
LDCI5](1) Gel Gel Ge3
LDCI5](2) Ge2 Ge2 Ged
LDC[5](3) Ge3 Ge3 Ge5
LDCI5](4) Ge4 Ged Geb6
LDC[5](5) Geb Geb Ge7
LDC[5](6) BeO BeO Be2
LDCI5](7) Bel Bel Be3
LDCI6](1) Be2 Be2 Be4
LDCI6](2) Be3 Be3 Be5
LDCI6](3) Bed Be4 Be6
LDCI6](4) Beb Be5 Be7
LDCI6](5) LCTLE'® HSYNC LCTLE®'
LDCI[6](6) LCTLF* VSYNC LCTLF*'
LDCI6](7) LAGRL * DE LAGRL *
LDCI[7](1) Re6 Re0
LDCI[7](2) Re7 Rel
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LDC[7](3) Ge6 Ge0
LDC[7](4) Ge7 Gel
LDC[7](5) Be6 Be0
LDC[7](6) Be7 Bel
LDC[7](7) RES RES

Note:
1. See description for Register 65h.

3.4.3 Panel Fitting Up-Scaler

The Up-scaler in CH7017/CH7018 supports the following panel sizes:

Table 15: Popular Panel Sizes

UXGA 1600x1200
SXGA+ 1400x1050
1360x1024
SXGA 1280x1024
1280x960
XGA 1024x768
1024x600
SVGA 800x600

The CH7017/CH7018 can scale incoming graphics data from lower resolution graphics modes soppioetgdaphics
controller to the native resolution of the supported panels. The up-scaler periodically sends a STALL signal to the
graphics controller to halt transmission of one line of active video data. The Up-scaler p&ffbimterpolation of the

graphics input data and does not change pixel rate between input and output. Maximum pixel rate supported by the Up
scaler is 165 M Pixels / sec. This function must be bypasgexel rate exceeds 165Has in the Gang modes (IDFx=8

or 9 running at 330MP/s). During system bootup, the CH7017/CH7018 relies on graphic$ecdotprbvide pixel data

at the panel native data rate on the correct line andpstsition such that the WINDOWSgo can be center on the

display panel.

Note: The maximum size that can be ihputhe upscaler is 1400 x 1050.

LI [ [

DEXx

FLD/STLx

Dx[11:0] > line n Invalid line n+1

Figure 18: Stall Signal Timing
The up-scaler supports thdlfaving scaling algorithms:

e Bilinear interpolation
e Programmable non-linear interpolation (default)
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3.4.4 Dithering

The dither engine in the CH7017/CH7018 converts 24-bit per pixel to 18-bit per pixel RGiefa@sending to the
LVDS encoder. The 1D or the 2D dither algorithm can be selected via serial port programming. ivlpkigiuate
supported is 165 M Pixels / sec. This function must be bypassed when pixel rate exceeds 165MHz.

3.45 Power Sequencing

The CH7017/CH7018 conforms to SPWG's requirements on power sequencing. The timing specification shown in
Figure 19is a superset of the requirements dictated BySIAWG specification. Thening parameters can be
programmed to different values via the serial port to suit requirements by different panels.

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

Figure 19: Power Sequencing

Table 16: Power Sequencing

Range Increment
T1 1-512 ms 1ms
T2 2-256ms 2ms
T3 2-256ms 2ms
T4 1-512 ms 1ms
T5 0-1600ms 50ms

Power-on sequence begins when the LVDS software registeset properly via serial port and the internal PLL lock
detection circuit and the internal Sync detection cirq@ee Section 3.4.6) indicate that HSYNC, VSYNC and XCLK
are stable. Note that the BKLEN bit (register 66h) mustdbén order for the ENABKL signal to be asserted. Power-off
sequence begins when any detection circuits indicatestability in the timing signals (See Section 3.4.6), or through
software programming. Once power-offjgsence starts, the internal state machine will complete the sequence and
power-on sequence is allowed only after T5 is passed.

When the LVDS output clock and data signals become invalid, these outputs are tistaitethded depending on the
value of the LODP bit.
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3.4.6 Panel Protection

The LCD panel can be damaged if HSYNC is absent frenb DS link. This situation can happen when there is a

catastrophic failure in the PC or the graphics system. The CH7017/CH7018 is designed to prevent damage to the panel under
such a failure. If the system fails, the CH7017/CH7018 does not expect any software instruction from the graphics controller to
power down the panel. Detection circuits are used totathie three timing signals — HSYNC, VSYNC and XCLK. If any

one, combination of, or all of these signals becomes unstable, the CH7017/CH7018 will commence Power Down Sequencing
according to sectioB.4.5. A description of these detection circuits is showfigare 20.

i XCLK
LVDS
PLL
XCLK
4
LOCK LOCKST 0
FIFO | DETECT S
UNLOCK LPFORC —» 1
LPLENQA
Register 66h Note:
PANEN | 1) LOCKST will be logic
LSYNCEN low if either XCLK.or the
LPLOCK txgg’b'lz;'-l— output is
LPFORC 2) SYNCST will be logic
LPLEN

HSYNC low if either Hsync or

SYNC BKLEN Vsync is unstable or

DETECT SYNCST missing.
VSYNC|
LSYNCEN j : j—:—
>

FOSC (from oscillator)

i ;

Power Sequencing

—— ENAVDD

— ENABKL

Figure 20: Detection Circuits for Panel Protection

A counter is used to count the number of Hsync per frame. If the end counts A, B, and C are the same, CH7017/CH7018
will commence Power-Up Sequce. If Hsync is not stable resulting in different end counts, i.e. A is not equal to B or C,
then CH7017/CH7018 will commence Power-Down Seqae@H7017/CH7018 will also go into Power-Down

Sequence if Vsync is missing for 2 frames (D=1) , Hsync is missing for 2 lines (E=1), or XCLK is not stable (F=1). The
stability of XCLK is determined by the number of PLL unlock signals generated within one frame. This number is
programmable via serial port using the BGLMT Register. Under software control, outputs afdtessien circuits can

be forced to 0 or ignored by the power sequencing circuits.

347 EMI Reduction Clock

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

351 Voltage Buffering for H and V Syncs

Two 5-volt non-inverting buffers are included so that the graphics controller can output lagevidéync and Vsync
signals to the CH7017/CH7018, which in-turn outputs a 5V sync signal to the GRomInput threshold voltage for
these buffers is programmable viaigkport to be equal to VREF2/2.

R,G,B
V?V
VGA
Connector
HIN "2 2 HOUuT
_ VIN T VOUT
Graphics Controller CH7017

Figure 21: H and V Sync Buffers

3.5.2 Voltage Translation Buffers

DDC'’s for VGA and flat panels arepically terminated into 5V. CH7017/CH7018 can translate a low-voltage DDC
signal into a 5V DDC signal and vice-versa, eliniimg the use of external MOSFET's for such function.

1.5V to 3.3V
5V
<< VREF2
DRt (veA)
SDD Voltage
SDC Translation
(Graphics Controller) Bg% (Flat Panel)

Figure 22: Voltage Translation Buffers
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3.6 Power Down

The CH7017/CH7018 can be powered down under software control to achieve very low standibyTdwenmatrix in
the table below shows the function of all the power down control bits for the CH7017/CH7018. For a complete

description of each individual bit please refethe appropriate regfer description isections4.1and4.2

Table 17: Power Down Control Bits

T D |D |D |D|L L L Description
v |[A|A |A |JA |V |O |O
P |C |C|]C |C |D (D |D
D P |P [P [P |S |P |P
D |D |D (D (P (D |D
3 2 1 |0 D B |B
1 |0
1 X [ X | X [ X |1 X | X | Full Power Down
0 1 1 1 0 1 X | X | TV path powered up, DAC 0 on, DACs 1, 2, 3 off.
LVDS path powered down.
0 0 0 0 1 1 X X TV path powered up, DAC 0 off, DACs 1, 2, 3 on.
LVDS path powered down.
0 0 0 0 0 1 X X TV path powered up, DACs 0, 1, 2, 3 on.
LVDS path powered down
1 X [ X | X | X |O 0 0 TV path powered down
LVDS path powered up. Both channels off..
1 X | X | X |X |0 0 1 TV path powered down.
LVDS path powered up. Channel A on, channel B off.
1 X | X | X |X |0 1 0 TV path powered down.
LVDS path powered up. Channel A off, channel B on.
1 X [ X | X [X |0 1 1 TV path powered down.
LVDS path powered up. Channel A on, channel B on.
0 0 0 0 0 0 1 1 TV path powered up, DACs 0, 1, 2, 3 on.
LVDS path powered up. Channel A on, channel B on.

Note:
1. X =do not care.

2. TV bit (Register 49h, bit 5) enables the TV path but does not control power down. In order for the TV path to
function, TV must be set to 1 and TVPD set to 0.

3. Aninput channel which is routing data to an inacpa¢h (TV or LVDS) is automatically powered down. For
example, if PTSEL[1:0] = 10 (D1 input routed to TV and D2 input routed to LVDS) and if TVROTY¥ path

powered down) then data channel iBhutomatically powered down.
4. LDENT[1:0] (Register 73h, bits 4-3) enable the LVDS outputs but do not control power downdek for an LDVS
channel to be active LVDSPD must be set to 0, the channel must be powered up (LODPDBx=1) add enabl

(LDENx=1).

201-0000-043 Rev. 2.0,
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4.0 Register Control

The CH7017/CH7018 is controlled via a serial control port. The serial bus uses only thek3@ leltoh data into
Registers, and does not use any internally generated clothat sbe device can be written to in all Power-Down modes.
The device should retain all Register values during Power-Down modes.

4.1 Non-Macrovision Control Registers Index

The non-Macrovision controls are listed below, divided into four sections: General & PowereDotrols,
Input/Output controls, LVDS controls, TV-Out controls.

GENERAL & POWER DOWN CONTROLS Address
DACPDJ3:0] DAC PowerDown 49h
DID[7:0] Device ID Register 4Bh
LODPDBJ[1:0] LVDS Output Driver Power Down control 76h
LSP2 DDC Voltage Translation Buffer select 73h
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
STFDEN][1:0] Enables FLD/STL2 and FLD/STL1 pins 10h
STFDSJ[1:0] Controls FLD/STL2 and FLD/STL1 output to VGA controller 60h
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 pattg@neration (color bar, ramp) 48h
TV TV Data and Channel select 49h
TVPD TV Out Power Down 49h
VID[7:0] Version ID Register 4Ah
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INPUT/OUTPUT CONTROLS Address
BCO[2:0] Select output signal for BCO pin 22h
BCOEN EnableBCO Output 22h
BCOP BCOpolarity 22h
BGBST BandgajBoost 14h
C3GP[5:0] GPICControls 6EhEDh
C4GP[5:0] GPICControls 6Bh-6Dh
C5GP[5:0] GPICControls 5Chp5h
DACBP DACbypass 21h
DACG[1:0] DAC gain control 21h
DACT[3:0] DAC termination sense 20h
DES Decode embedded sync (TV-Out data only) 1Fh
GOENBJ[5:0] Direction control for GPIO pins 1Eh, 6Elp
GPIOL[5:0] Read or Write Data for GPIO pins 1Eh, 60h
GPIODRJ5:0] GPIO Driver Type — Open Drain or TTL 6Ch
HPIE Hot Plug detect interrupt enable 1Eh
HPIR Hot plug detect interrupt reset 1Eh
HPIS Hot Plug Interrupt Status 20h
HSPTV H sync polarity control TV 1Fh
IBS1 Input buffer type select for D1 1Fh
IBS2 Input Buffer type select for D2 1Ch
IDF1[3:0] Input Data Format for D1 1Fh, 21h
IDF2[3:0] Input Data Format for D2 53h
MCP1 XCLK Polarity Control for D1 1Ch
MCP2 XCLK Polarity Control for D2 1Ch
PCM P-Out 1X, 2X select 1Ch
POUTE P-Ouenable 1Eh
POUTP P-Out clock polarity 1Eh
PTSEL[1:0] Control data path from D1 and D2 to TV and/or or LVDS blogks  03h
SENSE TVSense 20h
SYNCO[1:0] Enables/selects sync output for Scart and bypass modes 21h
SYOTV H/V sync direction control (for TV-Out modes only) 1Fh
VSPTV V sync polarity control for TV 1Fh
XCM1 XCLK 1X/ 2X select for D1 1Ch
XCM2 XCLK 1X/ 2X select for D2 1Ch
X1CMD[3:0] Delay adjust between XCLK and D1[11:0] 1Dh
X2CMD[3:0] Delay adjust between XCLK and D2[11:0] 53h
XOSC[2:0] Crystal oscillator adjustments 21h, 20h

201-0000-043 Rev. 2.0,
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LVDS CONTROLS Address
BGLMT[7:0] Bang Limit control of internal LVDS FIFO over/under run 7Fh
BKLEN Backlight enable 66h
FRSTB FIFO Reset Enable 76h
HAPI[10:0] LVDS Horizontal Active Pixel Input 5Fh - 60H
HAPOJ[10:0] LVDS Horizontal Active Pixel Output 62h, 63H
HVEN HOUT and VOUT level translators enable 64h
LA3RL OpenLDI Reserved Bit 65h
LAGRL OpenLDI reserved bit 65h
LA7RL OpenLDI reserved bit 65h
LCNTLE OpenLDI Miscellaneous Control Signal 65h
LCNTLF OpenLDI Miscellaneous Control Signal 65h
LDD LVDS Dithering Defeat 64h
LDENTJ1:0] LVDS OutputDriver enable 73h
LDI OpenLDI specification selection 64h
LDM2D LVDS Dithering Mode — 2D 64h
LEOSWP Odd/even sample output swap on LVDS link 64h
L10ODAJ[2:0] LVDS Output Driver Amplitude control for bank 1 74h
L20DA[2:0] LVDS Output Driver Amplitude control for bank 2 74h
LODP LVDS Output Driver Pull-down 74h
LODPE LVDS Output Driver Pre-emphasis 74h
LODST LVDS Output Driver Source Termination control 75h
LPCP[2:0] LVDS PLL Charge pump control 73h
LPFBDJ[3:0] LVDS PLL feed back divider controls 71h
LPFFD[1:0] LVDS PLL feed forward divider controls 71h
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 SyncDetectionEnable 66h
LVDSDC LVDS Dual Channel Select 64h
SYNCST HSYNC and VSYNC stability status 66h
USC[39:0] UpScalerCoefficients 55h-59h
USHIV [17:0] Up Scaler Horiantal Increment Value 5Ch-5Eh
us Upscalefunctionenable 63h
USVIV [17:0] Up Scaler Vaical Increment Value 5Ah-5Ch
VALO[10:0] LVDS Vertical Active Line Output 60h, 61h
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TV-OUT CONTROLS Address
BL[7:0] TV-Out Black level control 07h
BLKEN Black Level control Register update 1Dh
CBW Chromavideobandwidth 02h
CEJ[2:0] TV-Out contrast enhancement 08h
CFF[1:0] Chroma flicker filter setting 01h
CFRB Chroma sub-carrier free run (bar) control 02h
CIV[25:0] Calculatedsub-carrier increment \ae read out 10h-13h
CIVC[1:0] Calculatedsub-carrer control (hysteresis) 10h
CIVEN Calculatedsub-carrieenable (was called ACIV) 10h
CVBW CVBS DAC receives black & white (S-Video) signal 02h
DVS Defeat External Vsync 47h
FSCI[32:0] Sub-carrier generation increment value (when CIVEN=0) 0Ch-QFh
HP[8:0] TV-Out horizontal position control 05h, 03K
IR[2:0] Input data resolution (when used for TV-Out) 00h
M/S* TV-Out PLL reference input control 1Ch
M[8:0] TV-Out PLL M divider 0Ah, 09h
MEM[2:0] Memory sense amp reference adjust 09h
N[9:0] TV-Out PLL N divider 0Bh, 09h
PALN Select PAL-N when in a CIV mode 10h
PLLCAP TV-Out PLL Capacitor Control 09h
PLLCPI TV-Out PLL Charge Pump control settings 09h
SAV[8:0] Horizontal start of active video 04h, 03H
SR[2:0] TV-Outscalingratio 00h
TE[2:0] Textenhancement 03h
VBID Vertical blanking interval defeat 02h
VOF[1:0] TV-Out video format (s-video & composite, YPrPb or RGB) 01h
VOS[1:0] TV-Outvideostandard 00h
VP[8:0] TV-Out vertical position control 06h, 03h
YCV[1:0] Composite video luma bandwidth 02h
YFFH[1:0] Luma text enhancement flicker filter setting 01h
YFFL[1:0] Luma flicker filter setting (incorporates old FLFF control bit) 01h
YSV[1:0] S-Video luma bandwidth 02h
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Non-Macrovision Control Registers Description

Table 18: Non-Macrovision Serial Port Register Map

Register | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

00h IR2 IR1 IRO VOS1 VOSO0 SR2 SR1 SRO

01lh VOF1 VOFO CFF1 CFFO YFFH1 YFFHO YFFL1 YFFLO

02h VBID CFRB CVBW CBW YSV1 YSVO YCV1 YCVO

03h PTSEL1 PTSELO SAV8 HP8 VP8 TE2 TE1l TEO

04h SAV7 SAV6 SAVS SAV4 SAV3 SAV2 SAV1 SAV0

05h HP7 HP6 HP5 HP4 HP3 HP2 HP1 HPO

06h VP7 VP6 VP5 VP4 VP3 VP2 VP1 VPO

07h BL7 BL6 BL5 BL4 BL3 BL2 BL1 BLO

08h CE2 CE1l CEO

09h MEM2 MEM1 MEMO N9 N8 M8 PLLCPI PLLCAP

0Ah M7 M6 M5 M4 M3 M2 M1 MO

0Bh N7 N6 N5 N4 N3 N2 N1 NO

0Ch FSCI31 FSCI30 FSCI29 FSCI28 FSCI27 FSCI26 FSCI25 FSCI2¢4

0Dh FSCI23 FSCI22 FSCI21 FSCI20 FSCI19 FSCI18 FSCI17 FSCI1

OEh FSCI15 FSCI14 FSCI13 FSCI12 FSCI11 FSCI10 FSCI9 FSCI8

OFh FSCI7 FSCI6 FSCI5 FSCl4 FSCI3 FSCI2 FSCI1 FSCIO

10h STFDEN1 | STFDENO| CIV25 Civ24 ClvCi CIvCo PALN CIVEN

11h CIv23 CIv22 Clv21 CIv20 CIv19 Civis Civiz CIV16

12h CIV15 Civi4 CIV13 Clviz Civil CIv10 CIV9 Clv8

13h CIv7 CIV6 CIVS Clv4 CIV3 Clv2 Civl CIVO

14h BGBST

1Ch IBS2 MCP2 XCM2 M/S* MCP1 PCM XCM1

1Dh BLKEN X1CMD3 X1CMD2 X1CMD1 X1CMDO

1Eh GOENB1 GOENBO GPIOL1 GPIOLO HPIR HPIE POUTE POUTP

1Fh IBS1 DES SYOTV VSPTV HSPTV IDF12 IDF11 IDF10

20h XOSC2 HPI DACT3 DACT2 DACT1 DACTO SENSE

21h XOSC1 XOSCO0 IDF13 SYNCO1 SYNCOO DACG1 DACGO DACBP

22h SHF2 SHF1 SHFO BCOEN BCOP BCO2 BCO1 BCOO

47h DVS

48h TVPLLR ResetlB ResetDB TSTP1 TSTPO

49h TV DACPD3 DACPD2 DACPD1 DACPDO TVPD

4Ah VID7 VID6 VIDS VID4 VID3 VID2 VID1 VIDO

4Bh DID7 DID6 DID5 DID4 DID3 DID2 DID1 DIDO

53h X2CMD3 X2CMD2 X2CMD1 X2CMDO IDF23 IDF22 IDF21 IDF20

55h USC7 USC6 USC5 UsC4 USC3 USC2 USC1 USCO

56h USC15 USC14 USC13 USC12 USC11 USC10 USC9 USC8

57h USC23 USC22 USC21 USC20 USC19 USC18 USC17 USC14

58h USC31 USC30 USC29 USC28 USC27 USC26 USC25 USC24

59h USC39 USC38 USC37 USC36 USC35 USC34 USC33 USC33

5Ah USVIV7 USVIV6 USVIV5 usviv4 USVIV3 USVIV2 USVvivil USVIVO

5Bh USVIV15 USvivi4 USVIV13 USVIM2 USVIVi1l USVIV10 UsVvivs USVvIvs

5Ch C5GP2 C5GP1 C5GPO USHIV17 USHIV14 USVIV1Y USVIV1p

5Dh USHIV7 USHIV6 USHIVS5 USHIV4 USHIV3 USHIV2 USHIV1 USHIVO

5Eh USHIV15 USHIV14 USHIV13 USHIV2 USHIV11 USHIV10 USHIV9 USHIV8

5Fh HAPI7 HAPI6 HAPI5 HAPI4 HAPI3 HAPI2 HAPI1 HAPIO

60h STFDS1 STFEDSO VALO10 VALO9 VALOS HAPI10 HAPI9 HAPI8

61h VALO7 VALOG6 VALOS5 VALO4 VALO3 VALO2 VALO1 VALOO

62h HAPO7 HAPOG6 HAPO5 HAPO4 HAPO3 HAPO2 HAPO1 HAPOO

63h us LVDSPD HAPO10 HAPO9 HAPOS8

64h HVEN LVDS24 LVDSDC LDD LDM2D LEOSWP LDI

65h C5GP5 C5GP4 C5GP3 LASRL [ LAGRL LA7RL LCNTLE LCNTLF

66h SYNCST BKLEN LPLEN LPFORC LPLOCK LSYNCEN PANEN

67h TPON7 TPONG TPONS5 TPON4 TPON3 TPON2 TPON1 TPONO

68h TPONS TPBLEG TPBLES TPBLE4 | TPBLE3 TPBLE2 TPBLE1 TPBLEO

69h TPOFF8 TPBLD6 TPBLD5 TPBLD4 | TPBLD3 TPBLD2 TPBLD1 TPBLDO

6Ah TPOFF7 TPOFF6 TPOFFS5 TPOFF4 TPOFF3 TPOFF2 TPOFH1 TPOFFO
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6Bh C4GP5 CAGP4 TPPWD5 TPPWD4 TPPWDB TPPWD2 TPPWPD1 TPPWDO
6Ch CAGP3 C4GP2 GPIODRY GPIODR4 GPIODR3 GPIODR2 GPIODR1 GPIOIPRO
6Dh C4GP1 C4GPO C3GP5 C3GP4 IGB5 GPIOL4 GPIOL3 GPIOL2
6Eh C3GP3 C3GP2 C3GP1 | C3GPO GOENB5 GOENB4 GOENB3 GOENB2
71h LPFFD1 LPFFDO LPFBD3 LPFBD2 LPFBD1 LPFBDO
72h LPPSD1 LPPSDO LPVCO3 LPVCO2 LPVCO1 LPVCO(
73h LSP2 DAS1 DASO LDEN1 LENO LPCP2 LPCP1 LPCPO
74h LODP LODPE L20DA2 L20DA1 L20DA0 L10ODA2 L10DA1 L10ODAO
75h LODST
76h FRSTB LPPDN LPPRB LODPDB1| LODPDBO
78h LPLF4 LPLF3 LPPD4 LPPD3 LPPD2 LPPD1 LPPDO
7Fh BGLMT7 BGLMT6 BGLMTS BGLMT4 [ BGLMT3 BGLMT2 BGLMT1 BGLMTO
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4.2 Non-Macrovision Control Registers Description
Display Mode Register Symbol: DM
Address: 00h
Bts: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL_ IR2 IR1 IRO VOS1 VOSO0 SR2 SR1 SRO
TYPE: R/W R/W R/W R/W R/W R/W R/W R/W
DEFAUL 0 1 1 0 1 0 1 0

Register DM provides programmable control of the CH7017/CH7018 VGA to TV display mode, including input

resolution (IR[2:0]), video output standard (VOS[1:0]), and scaling ratio (SR[2:0]). ®de of operation is determined

according torable 19below. Entries in which the output standard is shown as PAL, PAL-B,D,G,Hd diNbe
supported through proper selection of the chroma sub-carrier. Entries in which thtestarigard is shown as NTSC,
NTSC-M,J and PAL-M can be supported through proper selection of VOS[1:0] and chroma sub-carrier.

Table 19: Display Modes

Mode IR[2:0] VOS | SR[2:0] | Input Data Total Output Scaling Percent | Pixel Clock (MHz)
[1:0] Format Pixels/Line Standard Overscan
(Active X Total [TV
Video) Lines/Frame | Standard]
0 000 00 000 |512x384 | 840x500 PAL 5/4 -17 21.000000
1 000 00 001 |512x384 | 840x625 PAL 1/1 -33 26.250000
2 000 01 000 |512x384 | 800x420 NTSC 5/4 0 20.139860
3 000 01 001 |512x384 | 784x525 NTSC 1/1 -20 24.671329
4 001 00 000 |720x400 | 1125x500 PAL 5/4 -13 28.125000
5 001 00 001 |720x400 | 1152x625 PAL 1/1 -30 36.000000
6 001 01 000 |720x400 | 945x420 NTSC 5/4 +4 23.790210
7 001 01 001 |720x400 | 936x525 NTSC 1/1 -16 29.454545
8 010 00 000 |640x400 | 1000x500 PAL 5/4 -13 25.000000
9 010 00 001 |640x400 | 1008x625 PAL 1/1 -30 31.500000
10 010 01 000 |640x400 | 840x420 NTSC 5/4 +4 21.146854
11 010 01 001 |640x400 | 832x525 NTSC 1/1 -17 26.181819
12 010 01 010 |640x400 | 840x600 NTSC 7/8 -27 30.209791
13 011 00 000 |640x480 | 840x500 PAL 5/4 +4 21.000000
14 011 00 001 |640x480 | 840x625 PAL 1/1 -17 26.250000
15 011 00 011 |640x480 | 840x750 PAL 5/6 -30 31.500000
16 011 01 001 |640x480 | 784x525 NTSC 1/1 0 24.671329
17 011 01 010 |640x480 | 784x600 NTSC 7/8 -13 28.195805
18 011 01 011 |640x480 | 800x630 NTSC 5/6 -18 30.209790
19 100 01 001 |720x480 | 882x525 NTSC 1/1 0 27.755245
20 100 01 010 |720x480 | 882x600 NTSC 7/8 -13 31.720280
21 100 01 011 |720x480 | 900x630 NTSC 5/6 -18 33.986015
22 101 00 001 |720x576 | 882x625 PAL 1/1 0 27.562500
23 101 00 011 | 720x576 | 900x750 PAL 5/6 -18 33.750000
24 101 00 100 |720x576 | 900x875 PAL 5/7 -30 39.375000
25 110 00 001 |800x600 | 944x625 PAL 1/1 +4 29.500000
26 110 00 011 |800x600 | 960x750 PAL 5/6 -14 36.000000
27 110 00 100 |800x600 | 960x875 PAL 5/7 -27 42.000000
28 110 01 110 |800x600 | 1040x700 NTSC Y -6 43.636364
29 110 01 111 |800x600 | 1064x750 NTSC 7/10 -14 47.832169
30 110 01 101 |800x600 | 1040x840 NTSC 5/8 -22 52.363637
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31 111 00 100 [1024x768| 1400x87% PAL 5/7 -4 61.250000

32 111 00 101 |[1024x768| 1400x1000] PAL 5/8 -16 70.000000
33 111 00 110 [1024x768| 1400x1125] PAL 5/9 -25 78.750000
34 111 01 101 [1024x768| 1160x84( NTSC 5/8 0 58.405595

35 111 01 110 [1024x768| 1160x94% NTSC 5/9 -10 65.706295

36 111 01 111 [1024x768| 1168x1050] NTSC 1/2 -20 73.510491
37 101 00 000 | 720x576 864x62p PAL 1/1 0 13.50000p
38" 100 01 000 | 720x480 858x52p NTS( 1/ 0 13.50004d0
39 001 01 111 [720x400 | 900x441 NTSC | 25/21 -1 23.790210

40 010 01 111 [640x400 | 800x441 NTSC | 25/21 -1 21.146854

41 011 00 111 [640x480 | 800x525 PAL 25/21 -1 21.000000

42 100 01 101 [720x480 | 880x525 NTSC 1/1 0 27.692308
43 100 01 110 [720x480 | 784x600 NTSC 718 -13 28.195805

44 100 01 111 [720x480 | 880x630 NTSC 5/6 -18 33.230770

45 101 00 101 [720x576 | 888x625 PAL 1/1 0 27.750000

46 101 00 110 [720x576 | 880x750 PAL 5/6 -18 33.000000

47 101 00 111 [720x576 | 880x875 PAL 5/7 -30 38.500000

! These DVD modes operate withériaced input. Scan conversiand flicker filter are bypassed.

Table 20: Video Output Standard Selection

VOS[1:0] 00 01 10 11
Output Format PAL NTSC PAL-M NTSC-J
Flicker Filter Register Symbol: FF
Address: 01lh
Bts:. 8
BIT:|7 6 5 4 3 2 1 0

SYMBOL:|VOF1 VOFO CFF1 CFFO YFFH1 | YFFHO| YFFL1| YFFLO

TYPEIR/W R/W R/W R/W R/W R/W R/W R/W

DEFAULT:|0 1 1 0 0 1 1 1

YFFL[1:0] (bits 1-0) of Register FF atrol the filter used in the scaling and flicker reduction block applied to the non-
text portion (low frequency) of the luminance signal as shoviabie 21 below.

YFFH[1:0] (bits 3-2) of Register FF control the filter usedhe scaling and flicker reduction block applied to the text
portion (high frequency) of the luminance signal as showrabie 21 below.

Table 21: Luma Flicker Filter Control

YFFH and YFFL Flicker Filter Settings (lines)
ScalingRatio 00 01 10 11
5/4 2 3 3 3
1/1, 7/8, 5/6, 3/4, 5/7, 7/10 2 3 4 5
5/8 2 3 4 6
25/21 2 3 6 6
5/9 3 4 5 6
Yo 3 5 5 7
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CFF[1:0] (bits 5-4) oRegister FFcontrol the filter used in the scaling and flicker reduction block applied to the
chrominance signal as shownTiable 22below. A setting of ‘11’ applies a tHorawl! reduction filter which can reduce
the ‘hanging dots’ effect of an NTSC composite videmal when displayed on a TV with a comb filter.

Table 22: Chroma Flicker Filter Control

CFF Flicker Filter Settings (lines)

ScalingRatio 00 01 10 11
5/4 2 3 3 3
1/1, 7/8, 5/6, 3/4, 5/7, 7/10 2 3 4 5
5/8 2 3 4 5
25/21 2 3 4 6
5/9 3 4 5 6
Yo 3 5 5 7

VOF[1:0] (bits 7-6) of Register FF control the video output format. Must be set per the table below:

Table 23: TV Output Configurations

VOF1 VOFOQ TV Output Configuration
0 0 YCrCh
0 1 Composite S-Video
1 0 YPrPb (4801 component HDTV set
1 1 SCART + Composite

For the TV out DAC by-pass for RGB out, refer to DACBP (bitO of Register 21h).
Refer toTable 12in Section3.3.5for TV Output DAC configuration.

Video Bandwidth Register Symbol: VBW
Address: 02h
Bts:. 8
BIT:|7 6 5 4 3 2 1 0

SYMBOL:|VBID CFRB CvBW |CBW YSV1 YSVO YCV1 YCVO

TYPEIR/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT:|1 0 0 1 1 1 1 0

YCVI[1:0] (bits 1-0) of Register VBW datrol the filter used to limit the bandwidth of the luma signal in the CVBS
output signal. A table of —3dB bandwidth values is givehahle 24below.

YSV[1:0] (bits 3-2) of Register VBW control the filter ustdlimit the bandwidth of the luma signal in the S-Video
output signal. A table of —3dB bandwidth values is givehahle 24below.

CBW (bit 4) of Register VBW controls the filter usedituit the bandwidth of the chroma signal in the CVBS and S-
Video output signals. A table of —3dB bandwidth values is giv@mabie 24 below.
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Table 24: Video Bandwidth

Mode cBw YSV[1:0] and YCV[1:0]
0 1 00 01 10 11
0 0.620 0.856 2.300 2.690 3.540 5.880
1 0.775 1.070 2.880 3.360 4.430 7.350
2 0.529 0.730 1.960 2.290 3.020 5.010
3 0.648 0.894 2.410 2.810 3.700 6.140
4 0.831 1.150 3.080 3.600 4.750 7.870
5 1.060 1.470 3.950 4.610 6.080 10.100
6 0.703 0.970 2.610 3.040 4.010 6.660
7 0.870 1.200 3.230 3.770 4.970 8.240
8 0.738 1.020 2.740 3.200 4.220 7.000
9 0.930 1.280 3.460 4.030 5.320 8.820
10 0.624 0.862 2.320 2.710 3.570 5.920
11 0.773 1.070 2.870 3.350 4.420 7.330
12 0.892 1.230 3.310 3.870 5.100 8.450
13 0.620 0.856 2.300 2.690 3.540 5.880
14 0.775 1.070 2.880 3.360 4.430 7.350
15 0.930 1.280 3.460 4.030 5.320 8.820
16 0.648 0.894 2.410 2.810 3.700 6.140
17 0.740 1.020 2.750 3.210 4.230 7.010
18 0.793 1.100 2.950 3.440 4.530 7.510
19 0.729 1.010 2.710 3.160 4.160 6.900
20 0.833 1.150 3.090 3.610 4.760 7.890
21 0.892 1.230 3.310 3.870 5.100 8.450
22 0.724 0.999 2.690 3.140 4.130 6.860
23 0.886 1.220 3.290 3.840 5.060 8.400
24 1.030 1.430 3.840 4.480 5.910 9.790
25 0.774 1.070 2.880 3.360 4.430 7.340
26 0.945 1.310 3.510 4.100 5.400 8.960
27 1.100 1.520 4.100 4.780 6.300 10.400
28 0.859 1.190 3.190 3.720 4.910 8.140
29 0.942 1.300 3.500 4.080 5.380 8.920
30 1.030 1.420 3.830 4.470 5.890 9.770
31 0.804 1.110 2.990 3.480 4.590 7.620
32 0.919 1.270 3.410 3.980 5.250 8.710
33 1.030 1.430 3.840 4.480 5.910 9.790
34 0.767 1.060 2.850 3.320 4.380 7.260
35 0.862 1.190 3.200 3.740 4.930 8.170
36 0.965 1.330 3.580 4.180 5.510 9.140
37 0.709 0.979 2.630 3.070 4.050 6.720
38 0.466 0.643 1.730 2.020 2.660 4.410
39 0.703 0.970 2.610 3.040 4.010 6.660
40 0.624 0.862 2.320 2.710 3.570 5.920
41 0.620 0.856 2.300 2.690 3.540 5.880
42 0.727 1.003 2.696 3.153 4.149 6.892
43 0.833 1.150 3.090 3.610 4.760 7.890
44 0.892 1.231 3.309 3.870 5.093 8.459
45 0.728 1.005 2.702 3.160 4.158 6.907
46 0.866 1.196 3.213 3.757 4.945 8.213
47 1.010 1.395 3.748 4.384 5.769 9.582
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CVBW (bit 5) of Register VBW controls the chroma component of the CVBS signal. CVBWdisdbles the chroma
signal being added to the CVBS signal, CVBW = ‘1’ enables the chroma signal being adae@WBS signal.

CFRB (bit 6) of Register VBW controls whether the chromacarbier free-runs, or is locked the video signal. A ‘1’
causes the sub-carrier to lock to the Twtical rate, and should be used when@EN bit (Register 10h) is set to ‘0’.
A ‘0’ causes the sub-carrier to free-run, and $thtwe used when the CIVEN bit is set to ‘1.

VBID (bit 7) of Register VBW controls the vertical blanking interval defeat function. A ‘HimRegister location
forces the flicker filter to minimum filtering during the vertical blanking interval. A ‘0’ in this location causes the flicke
filter to remain at the same setting inside and outside of the vertical blanking interval.

Text EnhancementRegister Symbol: TE
Address: 03h
Bts: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| PTSEL1| PTSELJ SAV8 HPS VP8 TE2 TE1 TEO
TYPE] R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 0 0 0 0 1 0 1

TE[2:0] (bits 2-0) of Register TE control the text enhaneeneircuitry within the CH7017/CH7018. A value of ‘000’
minimizes the enhancement fewd, while a value of ‘11Ihaximizes the enhancement.

SAV8, HP8 and VP8 (bits 5-3) &egister TE contain the MSB values for the start of active video, horizontal position
and vertical position controls. They are described in detail in the SAV (address 04h), i¢Bg&dth) and VP (address
06h) Register descriptions.

PTSEL[1:0] (bits 7-6) of Register TE control the data path from D1[11:0] and D2[11:0] taputernal TV and LVDS
blocks. These bits allow one to swap the input data paths to internal TV or LVDS blocks. The default setting which
routes D1 input to TV block and D2 input to LVDS block is recommended.

PTSEL1 PTSELO | Description
0 0 D1 input is routed to both internal TV and LVDS block
0 1 D1 input is routed to LVDS and D2 input is routed to TV block
1 0 D1 input is routed to TV and D2 input is routed to LVDS block
1 1 D2 input is routed to both internal TV and LVDS block

Start of Active Video Register Symbol: SAV
Address: 04h
Bts. 8
BIT: 7 6 5 4 3 2 1 0

SYMBOL:| SAV7 SAV6 SAV5 SAV4 SAV3 SAV2 SAV1 SAV0

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

DEFAULT: 0 1 0 1 0 0 0 0
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Register SAV controls the delay, in pixel increments, from leading edge of horizontal sync to stare ofided. The
entire bit field SAV[8:0] is comprised of this Register SAV[7:0], plus SAV[8] contained iT &x¢ Enhancement
Register (03h, bit 5). This is decoded as a whole number of pixels, which can be set anywhere betivgeh pPixels.
Therefore, in any 2X clock mode, the number of 2X clocks from the leading edge of Hsync t&t tetifie data must
be a multiple of two clocks.

Horizontal Position Register Symbol: HP
Address: 05h
Bts. 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| HP7 HP6 HP5 HP4 HP3 HP2 HP1 HPQ
TYPE] R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 1 0 1 0 0 0 0

Register HP is used to shift the displayed TV image inriadnatal direction (left or rigt) to achieve a horizontally
centered image on screen. ®rdire bit field, HP[8:0], is comprised of this Register HP[7:0] plus HP[8] contained in
the Text Enhancement Register (03h, bit 4). Increasing values move the displayed image positionl ritgur,easing
values move the image position left.

Vertical Position Register Symbol: VP
Address: 06h
Bts: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:|  VP7 VP6 VP5 VP4 VP3 VP2 VP1 VPO
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 VP is used to shift the displayed TV image inricaddirection (up or down) tachieve a vertically centered
image on screen. The entire bit field, VP[8:0], is comprafadis Register VP[7:0] plus VP[8] contained in the Text
Enhancement Register (03h, bit 3). Madue represents the TV line number (relativ the VGA vertical sync) used to
initiate the generation and insertion of #é vertical interval (i.e. the first sequence of equalizinges). Increasing
values delay the output of the TV vertical sync, causiegrttage position to move up on the TV screen. Decreasing
values, therefore, move the image position DOWNchHEacrement moves the image position by one TV line
(approximately 2 input lines). The maximum value that should be programmed into VP[8:0] is the number of TV lines
per field minus one half (262 or 312). When panning thegerup, the number should be increased until (TVLPF-1/2) is
reached, the next step should be to reset the Regigteroto When panning the imagewn the screen, decrement the
VP[8:0] value until the value zero is reached. The nextstepld set the Register to TVLPF-1/2, and then decrement
for further changes.
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Black Level Register Symbol: BL
Address: 07h
Bts: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| BL7 BL6 BL5 BL4 BL3 BL2 BL1 BLO
TYPE] R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 0 0 0 0 0 1 1

Register BL controls the black level. The luminance data is added to this black level, wkidieraat between 65 and
170. When the input data format is 0 through 3 or 5 the default values are 135foradd PAL-M, 110 for PAL and

102 for NTSC-J. When the input data format is 4, 6 or 7 the default values are 112 for NTSC and PAL-M, 94 for PAL
and 88 for NTSC-J and YPrPb.

Contrast Enhancement Register Symbol: CE
Address: 08h
Bts: 3
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| Reserved ReservefReserved| Reserved Reserved CE2 CE1l CEO
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 1

CE[2:0] (bits 2-0) of Register CE control the contrast enhancement feature of the GEHDAX8, according tBigure
23 below. A setting of ‘0’ results in reduced contrast, a setting of ‘1’ leaves the image contrastgaactand values
beyond ‘1’ result in increased contrast. [Note: The strdightdenotes Yout = Yin and therefore no enhancement.]

51

172 240 308 376 444 512
Yin

n
Figure 23: Contrast Enhane@ment of the CH7017/CH7018
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TV PLL Control Register Symbol: TPC
Address: 0%h
Bts:. 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:) MEM2 | MEM1 | MEMO N9 N8 M8 PLLCPI| PLLCAP]
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 0 0 0 0 0 0 0

PLLCAP (bit 0) of Register TPC controls the TV PLL lofiter capacitor. A recommended listing of PLLCAP settings
versus mode is given ifiable 25below.

Table 25: PLLCAP setting vs. Display Mode

Mode PLLCAP Mode PLLCAP
Value Value
0 1 24 1
1 1 25 0
2 0 26 1
3 0 27 1
4 1 28 1
5 1 29 0
6 0 30 1
7 1 31 1
8 0 32 1
9 1 33 1
10 0 34 0
11 1 35 0
12 0 36 0
13 1 37 1
14 1 38 1
15 1 39 0
16 0 40 0
17 0 41 1
18 0 42 0
19 0 43 0
20 0 44 0
21 0 45 0
22 1 46 0
23 1 47 1

PLLCPI (bit 1) of Register TPC should be left at the default value.

M8 and N[9:8] (bits 4-2) of Register TPC contain the MSB values for the TV PLL diratie’'s. These controls are
described in detail in the PLLM (address 0Ah) and PLLN (address OBh) Register descriptions.

MEM]JO0] (bit 5) of Register TPC contl®the input latch bias current levéhe default value is recommended.

MEM[2:1] (bits 7-6) of Register TPC control the memory sense amp reference level. The defau#t kedoenimended.
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TV PLL M Value Register Symbol: PLLM
Address: OAh
Bts:. 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL: M7 M6 M5 M4 M3 M2 M1 MO
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 1 1 1 1 1 1

Register PLLM controls the division factor applied to the 14.31818MHz frequency refererncbeafoe it is input to

the TV PLL phase detector when the @H7/CH7018 is operating in clock master mode. The entire bit field, M[8:0], is
comprised of this Register M[7:0] plus M[8] contained in the TV PLL Control Register §@2h, In slave mode, an
external pixel clock is used instead of the 14.31818MHz frequency reference, but the divisiois fsb controlled by
M[8:0]. In slave mode, the value of ‘M’ is internally set to 1. A table of valliablé 26) versus display mode is given
following the PLLN Register description.

TV PLL N Value Register Symbol: PLLN
Address: 0Bh
Bts: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| N7 N6 N5 N4 N3 N2 N1 NO
TYPE] R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 1 1 1 1 1 1 0

Register PLLN controls the division factor applied to the VCO output before being appledRblt phase detector,
when the CH7017/CH7018 is operating in clock master mdte. entire bit field, N[9:0], is comprised of this Register
N[7:0] plus N[9:8] contained in the TV PLL Control Register (09h, bits 3 and 4). In slagte,rthe value of ‘N’ is
internally set to 1. The pixel clock generated in clock master modes is calculated according to the equaltron Fpix

Fref * [(N+2) / (M+2)]. When using a 14.31818MHz frequency referencegetiigired M and N values for each mode
are shown irmable 26 below:

Table 26: TV PLL M and N values vs. Display Mode

Mode | VGA Resolution, N N M M

TV Standard, 10-bits | 10-bits | 9-bits | 9-bits

Scaling Ratio (dec) | (hex) (dec) | (hex)
0 512x384PAL, 5:4 20 0x14 13 | 0x0D
1 512x384PAL, 1:1 9 0x09 4 0x04
2 512x384NTSC,5:4 126 OX7E 89 | 0x59
3 512x384NTSC,1:1 110 Ox6E 63 | Ox3F
4 720x400PAL, 5:4 53 0x35 26 | Ox1A
5 720x400PAL, 1:1 86 0x56 33 | 0x21
6 720x400NTSC,5:4 106 Ox6A 63 | Ox3F
7 720x400NTSC,1:1 70 0x46 33 | 0x21
8 640x400PAL, 5:4 108 0x6C 61 | O0x3D
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Mode | VGA Resolution, N N M M
TV Standard, 10-bits| 10-bits | 9-bits | 9-bits
Scaling Ratio (dec) | (hex) (dec) | (hex)
9 640x400PAL, 1:1 9 0x09 3 0x03
10 640x400NTSC,5:4 94 Ox5E 63 | Ox3F
11 640x400NTSC,1:1 62 Ox3E 33 | Ox21
12 640x400NTSC,7:8 190 OxBE 89 | 0Ox59
13 640x480PAL, 5:4 20 0x14 13 | 0x0D
14 640x480PAL, 1:1 9 0x09 4 0x04
15 640x480PAL, 5:6 9 0x09 3 0x03
16 640x480NTSC,1:1 110 Ox6E 63 [ Ox3F
17 640x480NTSC,7:8 126 OX7E 63 | Ox3F
18 640x480NTSC,5:6 190 OxBE 89 | 0Ox59
19 720x480NTSC,1:1 124 0x7C 63 [ Ox3F
20 720x480NTSC,7:8 142 Ox8E 63 | Ox3F
21 720x480NTSC,5:6 214 0xD6 89 | 0x59
22 720x480PAL, 1:1 75 0x4B 38 | Ox26
23 720x480PAL, 5:6 31 Ox1F 12 | 0x0C
24 720x480PAL, 5:7 9 0x09 2 0x02
25 800x600PAL, 1:1 647 0x287 313| 0x139
26 800x600PAL, 5:6 86 0x56 33 | 0x21
27 800x600PAL, 5:7 42 0x2A 13 | 0x0D
28 800x600NTSC,3:4 62 Ox3E 19 | 0x13
29 800x600NTSC,7:10 302 0x12E 89 | 0Ox59
30 800x600NTSC,5/8 126 OX7E 33 | 0x21
31 1024x768PAL, 5:7 75 0x4B 16 [ 0x10
32 1024x768PAL, 5:8 42 0x2A 7 0x07
33 1024x768PAL, 5:9 20 0x14 2 0x02
34 1024x768, NTSC, 5:8 565 0x23" 137 0x89
35 1024x768, NTSC, 5:9 333 0x14l 71  Ox47
36 1024x768, NTSC, 1:2 917 0x391 177 OxB]
37 720x576PAL, 1:1 31 Ox1F 33 | 0x21
38 720x480NTSC,1:1 31 Ox1F 33 | 0x21
39 720x480NTSC,1:1 106 O0Xx6A 63 | Ox3F
40 640x400NTSC,25:21 94 Ox5E 63 | Ox3F
41 640x480PAL,25:21 20 0x14 13 | 0x0D
42 720x480NTSC,1:1 174 OXAE 89 | 0x59
43 720x480NTSC,7:8 126 OX7E 63 [ Ox3F
44 720x480NTSC,5:6 309 0x135 132| 0x84
45 720x576PAL, 1:1 405 0x195 208| 0xDO
46 720x576PAL, 5:6 240 OxFO 103| Ox67
47 720x576PAL, 5:7 119 0x77 43 | Ox2B
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Sub-carrier Value Register Symbol: FSCI

Address: 0Ch—-0Fh

Bts. 8 each

BIT: 7 6 5 4 3 2 1 0
SYMBOL:| FSCH# | FSCI#| FSCH| FSC#¥{ FSCH# FSCI¢  FSC# FSQ#
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W

DEFAULT:

Registers FSCI contain a 32-bit value which is used &scaement value for the ROM address generation circuitry
when CIVEN=0. The bit locations are specified as follows:

Reqister Contents
0Ch FSCI[31:24]
0Dh FSCI[23:16]
OEh FSCI[15:8]
OFh FSCI[7:0]

When the CH7017/CH7018 is used in the clock master mode, the tables below should be used to set the FSCI Registers.
When using these values, the CIVEN bit in Register 10h should be set to ‘0", and the CFRBebister 02h should be
setto ‘1.

Table 27: FSCI Values (525-Line TV-Out Modes)

Mode NTSC NTSC NTSC NTSC PAL-M PAL-M
“Normal Dot “Normal Dot “No Dot “No Dot “Normal Dot “Normal Dot
Crawl” Crawl” Crawl” Crawl” Crawl” Crawl”
(dec) (hex) (dec) (hex) (dec) (hex)
2 763,363,328 0x2D800000 763,366,524 0x2D800CJFC 762,524,467 0x2D73B333
3 623,153,737 0x25249249 623,156,346 0x25249CJF A 622,468,953 0x251A)F59
6 574,429,782 0x223D1A56 574,432,187 0x223D23BB 573,798,341 0x22337188D
7 463,962,517 0x1BA78195 463,964,459 0x1BA789%B 463,452,668 0x1B9FH9FC
10 646,233,505 0x2684BDA] 646,236,211 0x2684C8B3 645,523,358 0x2679K79E
11 521,957,831 0x1F1C71C1 521,960,019 0x1F1C7A53 521,384,P51 0x1F13B13B
12 452,363,454 0x1AF684BH 452,365,347 Ox1AF6823 451,866,351 Ox1AEEEEEHF
16 623,153,737 0x25249249 623,156,346 0x25249CJ|’A 622,468,053 0x251ALF59
17 545,259,520 0x20800000) 545,261,803 0x208008EB 544,660,834 0x2076IpB6E
18 508,908,885 Ox1E555555 508,911,016 0x1E555DiA8 508,349,645 0x1E4CQCCD
19 553,914,433 0x21041041 553,916,752 0x21041960 553,305,[736 0x20FA|C688
20 484,675,129 0x1CE38E3¢4 484,677,158 0x1CE39426 484,142,519 0x1CDBpDB7
21 452,363,454 0x1AF684BH 452,365,347 Ox1AF6823 451,866,351 Ox1AEEEEEHF
28 469,762,048 0x1C000000 469,764,015 0x1COO007AF 469,245,826 Ox1BF8JLF82
29 428,554,851 0x198B3A63 428,556,645 0x198B41p5 428,083,911 0x1984(AC7
30 391,468,373 0x17555555 391,470,01p 0x17555BBC 391,038,188 0x174EC4EC
34 526,457,468 0x1F611A7Q 526,459,671 0x1F6123JL7 525,878,043 Ox1F58§169F
35 467,962,193 0x1BE4895] 467,964,15p 0x1BE490F8 467,447,949 0x1BDCB08D
36 418,281,276 0x18EE773( 418,283,027 0x18EE7H13 417,821,626 0x18E7F3BA
38 569,408,543 0x21F07C1H 569,410,927 0x21F0856F 568,782,819 0x21E6EFE3
39 574,429,782 0x223D1A54 574,432,18Y 0x223D231BB 573,798,541 0x22337488D
40 646,233,505 0x2684BDA]| 646,236,211 0x2684C8B3 645,523,358 0x267979E
42 555,173,329 0x211745D] 555,175,65¢% 0x21174EE6 554,563,249 0x210DF6B1
43 484,675,129 0x1CE38E34 484,677,158 0x1CE39426 484,142,519 0x1CDBpDB7
44 462,644,441 0x1B9364D9 462,646,378 0x1B936CPpA 462,136,041 0x1B8BA2E9
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Table 28: FSCI Values (625-Line TV-Out Modes)
Mode PAL PAL PAL-N PAL-N
“Normal Dot “Normal Dot “Normal Dot “Normal Dot
Crawl” Crawl”(hex) Crawl” Crawl”(hex)

0 806,021,060 0x300AE7C4 651,209,077 0x26D0A97!

1 644,816,848 0x266F1FDO 520,967,262 0x1FOD545

4 601,829,058 0x23DF2EC2 486,236,111 0x1CFB5FCF

5 470,178,951 0x1C065C87 379,871,962 0x16A462DA

8 677,057,690 0x285B149A 547,015,625 0x209ACBCY$

9 537,347,373 0x2007452D 434,139,385 0x19EQ70F$

13 806,021,060 0x300AE7C4 651,209,077 0x26D0A97%

14 644,816,848 0x266F1FDO 520,967,262 0x1FOD545E

15 537,347,373 0x2007452D 434,139,385 O0x19EQ70Fp

22 690,875,194 0x292DEB3A 558,179,209 0x21452384

23 564,214,742 0x21A13BD6 455,846,354 0x1B2BF02]

24 483,612,636 0x1CD357DC 390,725,446 0x1749FF4¢$

25 645,499,916 0x26798C0C 521,519,134 Ox1F15CO1E

26 528,951,320 0x1F872818 427,355,957 0x1978EF3p

27 453,386,846 0x1B06225E 366,305,106 0x15D55F5p

31 621,787,675 0x250FBA1B 502,361,288 0x1DF16CCB

32 544,064,215 0x206DC2D7 439,566,127 O0x1A333F2f

33 483,612,636 0x1CD357DC 390,725,446 0x1749FF4$

37 705,268,427 0x2A098ACB 569,807,942 0x21F69444

41 806,021,060 0x300AE7C4 651,209,077 0x26D0A97%

45 686,207,118 0x28E6BOSE 554,407,728 0x210B973¢9

46 577,037,804 0x2264E5EC 466,206,498 0x1BC9BF2p

47 494,603,832 0x1D7B0OE38 399,605,570 0x17D17F4p
CIV Control Register Symbol: CIvC

Address: 10h
Bts: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:|STFDEN1 STFDEND CIV25 Clv24| CIVCl CIVCC PALN,  CIVEN

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

DEFAULT: 0 0 X X 0 0 0] 1

CIVEN (bit 0) of Register CIVC controls whether the FSCI value is used to set tharsigr-tequency, or the
automatically calculated (CIV) value. When the CIVENUeas ‘1’, the number caldated and present at the CIV
Registers will automatically be used as the increment value lfecauier generation. Whenever this bit is set to ‘1’, the
CFRB bit should be set to ‘0’

PALN (bit 1) of Register CIVC forcethe CIV algorithm to generate the PAL{Argentina) sub-carrier frequency when
it is set to ‘1’. When this bit is set to ‘0", the VOSJlvalue is used by the CIV algorithm to determine which sub-
carrier frequency to generate.

CIVC[1:0] (bits 3-2) of Register CIV€ontrol the hysteresis circuit which is used to calculate the CIV value. The
default value should be used.

CIV[25:24] (bits 5-4) of Register CIVC contain the MSB \adufor the calculated increment value (CIV) readout. This
is described in detail in the ClVddress 11h-13h) Register description.
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STFDENO (hit6) of Register CIVC enables the FLD/STL1 output on pin 62.
STFDENO =0 => FLD/STL1 pin high impedance
=1 => Field or stall output depending on the value of the STFDSO0 bit in Registdit®h

STFDENL1 (bit6) of Register CIVC enables the FLD/STL2 output on pin 105.
STFDEN1 =0 => FLD/STL2 pin high impedance
=1 => Field or stall output depending on the value of the STFDS1 bit in RegistdnitcDh

Calculated Increment Value Register Symbol: CIv
Address: 11h -13h
Bts: 8 each
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| CIV# CIV# CIV# CIV# CIV# CIV# CIV# CIV#
TYPE: R R R R R R R R
DEFAULT:| X X X X X X X X

Registers CIV contain the value that was calculated &¥ti7017/CH7018 as the sub-carrincrement value. The
entire bit field, CIV[25:0], is comprised of these three Registers CIV[23:0] plus CIV[25:24] coniaitiedCIV

Control Register (10h, bits 4 and 5). This value is used when the CIVEN bit is set to ‘1’. The bit locations are specified

below.
Register Contents
10h CIV[25:24]
11h CIV[23:16]
12h CIV[15:8]
13h CIV[7:0]
Chroma BoostRegister Symbol: CB
Address: 14h
Bts: 1
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| BGBST |Reserved|Reserved| Reserved Reservped Resenfreserved| Reserved
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

BGBST (bit 7) of register CB boost the bandgap voltage which controls the DAC bytf%t when set to 1. This has
the effect of boosting the DAC output by about 6%. The recommended value is 1.
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Clock Mode Register Symbol: CM
Address: 1Ch
Bts. 7
BIT: 7 6 5 4 3 2 1 0

SYMBOL:| Reserveq |IBS2 MCP2 XCM2 M/S* MCP1 PCM | XCM1

TYPE] R/W R/W R/W R/W R/W R/W R/W | R/IW

DEFAULT: 0 0 0 0 0 0 0 0

XCM1 (bit 0) of Register CM signifies the XCLK frequency for the D1 input. A valu®’'a$ used when XCLK1 is at
the pixel frequency (dual edge clocking mode) and a \&#ltE is used when XCLK1 is twice the pixel frequency
(single edge clocking mode).

PCM (bit 1) of Register CM controls the P-Out clock frequency. A value of ‘0’ generates a clpakaiuthe pixel
frequency, while a value of ‘1’ generates a clock at twice the pixel frequency.

MCP1 (bit 2) of Register CM controls the phase of the X@ldck input for the D1 input. A value of ‘1’ inverts the
XCLK signal at the input of the device. This control is used to select which edge of thesighal to use for latching
input data.

M/S* (bit 3) of Register CM controls whether the device operates in master or slave clock mode. In master/&tode (M
='1"), the 14.31818MHz clock is used as a frequency rafarén the TV PLL, and the M and N values are used to
determine the TV PLL’s operating frequency. In slave mode (M/S* ='0’) the XCLK input is usetkésrence to the

TV PLL. The M and N TV PLL divider values are forced to one.

XCM2 (bit 4) of Register CM signifies the XCLK frequency for the D2 input. A valu®’a$ used when XCLK2 is at
the pixel frequency (dual edge clocking mode) and a \&#ltE is used when XCLK3 is twice the pixel frequency
(single edge clocking mode).

MCP2 (bit 5) of Register CM controls the phase of the X@ldck input for the D2 input. A value of ‘1’ inverts the
XCLK signal at the input of the device. This control is used to select which edge of tiesigbal to use for latching
input data.

IBS2 (bit 6) of Register CM selects the data and clock input buffer type for the D2 data according to the following table:

Table 29: D2 Input Buffer Type Selection

IBS2 D2 Input Buffer Type
0 CMOS, single ended type for clock and data
1 Differential (clock) and comparator (data) type
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Input Clock Register Symbol: IC
Address: 1Dh
Bts:. 5
BIT: 7 6 5 4 3 2 1 0

SYMBOL:| Reserved BLKEN | Reserved ReservgX1CMD3|X1CMD2| X1CMD1| X1CMDO

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

X1CMDJ3:0] (bits 3-0) of Register IC control the delay applied to the XCLK1 signakbddtching input data D1[11:0]
per the following table. 1 unit is approximately 70 ps worst case.

Table 30: Delay applied to XCLK1before latching input data D1
X1CMD3 | X1CMD2 | X1CMD1 | X1CMDO | Adjust phase of Clock relative to
Data
0 unit, XCLK1 ahead of Data
1 unit, XCLK1 aheadf Data
2 unit, XCLK1 aheadbf Data
3 unit, XCLK1 aheadbf Data
4 unit, XCLK1 aheadf Data
5 unit, XCLK1 aheadbf Data
6 unit, XCLK1 aheadbf Data
7 unit, XCLK1 aheadbf Data
0 unit, XCLK1 behindData
1 unit, XCLK1 behindData
2 unit, XCLK1 behindData
3 unit, XCLK1 behindData
4 unit, XCLK1 behindData
5 unit, XCLK1 behindData
6 unit, XCLK1 behindData
7 unit, XCLK1 behindData

RlRr|Rr|Rkrkr|R|Rk|~|o|lo|lo|o|o|o|o|o
N === = N N R ===
Rlr|o|lolk|r|o|lo|r|k|o|o|r|r oo
Rlo|lk|lo|lk|lo|lk|lo|k|lolk|lolr|lor|o

BLKEN (bit 6) of Register IC controls the Black Level control Register update during theavssthc blanking period.
A value of ‘0’ disables the Black Level control Register update. A value of ‘1’ enables the Black Level cegist¢iR
update.

GPIO Control Register Symbol: GPIO
Address: 1Eh
Bts: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| GOENB1| GOENB(Q GPIOL1 GPIOL0) HPIR HPIEf POUTE POUTP
TYPE] R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 1 1 1 0 0 0 0
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POUTP (bit 0) of Register GPIO controls the polarity of the P-Out signal. A vhlQedwmes not invert the clock at the
output pad.

POUTE (bit 1) of Register GPIO enables the P-Out signal. A value of ‘1’ drives the ¢leCkusignal out of the
P-Out pin. A value of ‘0’ disables the P-Out signal.

HPIE (bit 2) of Register GPIO enables the hot plug interrupt detection signal to be cutpthtdrHPINT* pin. A value
of ‘1" allows the hot plug detect cui to pull the HPINT* pinlow when a change of state has taken place on the hot
plug detect pin. A value of ‘0’ disables the interrupt signal.

HPIR (bit 3) of Register GPIO resets the hot plug detection circuitry. A value of ‘1’ ches€sli¥017/CH7018 to
release the HPINT* pin. When a hot plug interrupt is asserted by the CH7017/CH7018 fHIRENCH7017/CH7018
driver should read Regest 20h bit 5 to determine the state of the LVDS termination. After having read this bit, the
HPIR bit should be set high to reset the circuitry, and then set low again.

GPIOL[1:0] (bits 5-4) of Register GPIO define the GPIO Read or Write Data bits Th@lentire bit field is made up of
these bits GPIOL[1:0] plus GPIOL[5:2] contained in the GPIO Data Register (address 6Dh,)bRef0to the
description of the GPIOD Register (6Dh) for more information.

GOENB]J1:0] (bits 7-6) of Register GPIO define the GPIO Direction Control bits [1:@].€htire bit field is made up of
these bits GOENBJ[1:0] plus GOENB[5:2] contained in the GPIO Direction Control Register (address68i0)bi
Refer to the description of the GPIODC Register (6Eh) for more information.

Input Data Format Register Symbol: IDF
Address: 1Fh
Bts:. 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| |BS1 DES SYOTV| VSPTV| HSPTV| IDF12 IDF11 IDF10
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

IDF1[2:0] (bits 2-0) of Register IDF select the input datanat for the D1 input. The entire bit field, IDF1[3:0], is
comprised of this Register IDF1[2:0] plus IDF3 contained in the DAC Control Registerii#d). SeeSection3.2 for
a listing of available formats.

HSPTV (bit 3) of Register IDF controls the horizontal sync polarity for TV. A vali@ okefines the horizontal sync to
be active low, and a value of ‘1’ defines the horizontal sync to be active high.

VSPTYV (bit 4) of Register IDF controls thertical sync polarity for TV. A value of ‘0’ defines the vertical sync to be
active low, and a value of ‘1’ defines the vertical sync to be active high.

SYOTV (bit 5) of Register IDF controls the sync direction for TV. A value of ‘0’ defines syhe tnput to the
CH7017/CH7018, and a value of ‘1’ defines sync to be output from the CH7017/CH7018. The CH7017/CH7018 can
only output sync signals when operating as a VGA to TV encoder, not when operating as amadrigb8ter.

DES (bit 6) of Register IDF signifies when the CH7017/CH7018 is to decode embedded sync sigmdlggresaput
data stream instead of using the H and V pins. fHaire is only available for input data form#t4, 6 or 7. A value
of ‘0’ selects the H and V pins to be used as the sync inputs, and a value of ‘1’ selects the embedigthtyn

IBS1 (bit 7) of Register IDF selects the data and clock input buffer type for the D1 data according to the following table:
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Table 31: D1 Input Buffer Type Selection
IBS1 D1 Input Buffer Type

0 CMOS, single ended type for clock and data
1 Differential (clock) and comparator (data) type
ConnectionDetectRegister Symbol: CD
Address: 20h
Bts: 7
BIT:|7 6 5 4 3 2 1 0
SYMBOL:| Reserveq XOSC2 HPI DACT3| DACT2| DACT1| DACTO] SENSH
TYPE:| R/W R/W R R R R R R/W
DEFAULT: 0 1 X X X X X 0

DACT]I3:0] (bits 4-1) and SENSE (bit 0) of Register CD provide a means to sense the connectiontoftaerdur
DAC outputs. The status bits, DACT[3:0] correspond to the termination of the fouroD#@Ots. However, the values
contained in these status bits ARE NOT VALID until a sensing procedure is performed. Use of this Register requires a
sequence of events to enable the sendimgitputs, then reading out the applicable status bits. The detection sequence
works as follows:
1) Set the power management Register (address 49h) to enable all DAC's.
2) Setthe SENSE bitto a 1. This forces a constantibfrpm the DAC’s. Note that during SENSE = 1, these 4
analog outputs are at steady state an@i\igynchronization pulses are asserted.
3) Reset the SENSE bit to 0. This triggers a compalisbmeen the voltage present on these analog outputs and the
reference value. During this step, each of the founstaits corresponding to individual DAC outputs will be reset
to “0” if they are NOT CONNECTED.
4) Read the status bits. The status bits, DACT[3:0] cantain valid information which can be read to determine
which outputs are connected to a TV. Again, a “1” indisat valid connection, a “0” indicates an unconnected
output.

HPI (bit 5) of Register CD can be read at any time to determine the level of the hot plug detect pin. When the hot plug
detect pin changes state, and the LVDS output is selélog=HPINT* output pin will be pulled low signifying a change

in the LVDS termination. At this point, the HPIR bit ind&ger 1Eh should be set high, then low to reset the hot plug
detect circuit.

XOSC2 (bit 6) of Register CD contains the MSB value ferX®SC (crystal oscillator gain control) word which is
described in detail in the DC (address 21h) Register description.

DAC Control Register Symbol: DC
Address: 21h
Bts. 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| XOSC1 | XOSCO| IDF13| SYNCOL SYNCQO DACG1 DACGO DACHP
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

DACBP (bit 0) of Register DC selects the DAC bypass mode. A value of ‘1’ outputs thenigctata directly at the
DAC]3:0] outputs for the VGA-Bypass RGB output. For the other TV output modes such de&-RCA, SCART and
4801 HDTV, DACBP bit must be set to 0.
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DACG[1:0] (bits 2-1) of Register DC control the DAC gain. DACGO should be set to ‘0’ for NT&@Ah-M video
standards, and ‘1’ for PAL and NTSC-J video standards. DACG1 should be ‘0’ when the input datsBGRYIDF
=0-3, 5, 8 and 9), and ‘1’ when the input data format is YCrCb (IDF = 4, 6 and 7).

SYNCOI1:0] (bits 4-3) of Register DC select the signal to be output from the C/H Syacquirding td'able 32
below.

Table 32: Composite / Horizontal Sync Output

SYNCO[1:0] | Composite / Hgizontal Sync Output
00 NoOutput
01 VGA HorizontalSync
10 TV Composite Sync
11 TV Horizontal Sync

IDF13 (bit 5) of Register DC is the MSB of the IDF1 word which is described in the IDFe&adtiFh) Register
description.

XOSCJ1:0] (bits 7-6) of Register DC control the crystal oscillator. The entire bit field, XOSC[2:0], is comprised of
XOSC[1:0] from this Register plus XOSC2 contained in the Connection Detect Rea®tebit 6). The default value is
recommended.

Buffered Clock Output Register Symbol: BCO
Address: 22h
Bts:. 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| SHF2 SHF1 SHFO| BCOEN BCOF BCO?2  BCOL BCOp
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

BCO[2:0] (bits 2-0) of Register BCO select the signal output at the BCO pin, aagtodiable 33below:

Table 33: BCO Output Signal

BCO[2:0] | Buffered Clock Output BCOJ[2:0] | Buffered Clock Output
000 The 14MHz crystal 100 Sine ROM MSB
001 101 CosindROM MSB

010 110 VGAVertical Sync
011 FieldlID 111 TV Vertical Sync

BCOP (bit 3) of Register BCO selects the polarity of the BCO output. A value of ‘1’ does not invert the signal at the
output pad.

BCOEN (bit 4) of Register BCO enables the BCO output pWhen BCOEN is high, the BCO pin will output the
selected signal. When BCOEN is lowgtBCO pin will be held in tri-state mode.
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DefeatExternal Vsync Register Symbol: DVS
Address: 47h
Bts: 1
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| DVS Reserved Reservgd Reseryed Resefved Resprved Reserved Rgserved
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

DVS (bit 7) of Register DVS defeats tmput Vertical SYNC signal going into the VSYNC timing block when set to ‘1’
As a result of this, the internal self generated TV SYNC will be used.

Test Pattern Register Symbol: STP
Address: 48h
Bts: 5
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| Reserved ReservgedVPLLR | ResetlB| ResetDBReservedq 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) of Register STP enable and select test pattern generation (color bar, ramg}. pititerte can be
used for both the LVDS output and the TV Output. The pattern generated is determined iy theldav:

Table 34: 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 Horizontal Luminance Ramp

ResetDB (bit 3) of Register STP resets the datapath. WhetDBeise0’ the datapath is reset. When ResetDB is ‘1’ the
datapath is enabled. The datapath is also resetatr pm by an internally generated power-on-reset signal.

ResetlB (bit 4) of Register STP resets all control Regigiaddresses 00h — 7Fh). When ResetIB is ‘0’ the control
Registers are reset to the default values. When ReséflBli® control Registers operate normally. The control
Registers are also reset at power on bintamally generated power on reset signal.

TVPLLR (bit 5) of Register STP resate TV PLL. When TVPLLR is ‘1’ the EL is reset. When TVPLLR is ‘0’ the
PLL is enabled. The PLL is also reset at power on bytannally generated power-on-résgnal. In addition it can be
reset using the ResetDB bit above.
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Power ManagementRegister Symbol: PM
Address: 49h
Bts: 6
BIT:|7 6 5 4 3 2 1 0
SYMBOL:| Reserved Reservgd TV DACPD3| DACPD2 DACPD1 DACPDO TVPD
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 1

TVPD (bit 0) of Register PM controls the TV Out block power down. When TVPD isé0Tthblock is ON. When
TVPD is ‘1’ the TV block is powered down.

DACPDI3:0] (bits 4:1) of register PM control DACO tlugh DAC3 Power Down. DACO through DAC3 will be turned
on only if TVPD bit is set to ‘0. If TVPD bit is séb ‘1’, then DACO through DAC3 will be in power down state
regardless of DACPDO through DACPD3 state.

Table 35: DAC Power Down Control

TVPD DACPDJ3:0] Functional Description
0 0000 All DACson
0 0001 DAC 0 powered down, DACs 1, 2, 3 on
0 0010 DAC 1 powered down, DACs 0, 2, 3 on
0 0100 DAC 2 powered down, DACs 0, 1, 3 on
0 1000 DAC 3 powered down, DACs 0, 1, 2 on
1 XXXX All DACs powered down

TV (bit 5) of register PM enables the TV path. When TW0isthe TV data path is disabled. When TV is ‘1’ the TV
data path is enabled.

Version ID Register Symbol: VID
Address: 4Ah
Bts:. 8
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 1

Register VID is a read only Register containing the version ID number of the CH7017/Cldi#0li/8

Note:

The Current Version ID of CH7017 is 81h.
The Current Version ID of CH7018 is 01h.
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DevicelD Register Symbol: DID
Address: 4Bh
Bts. 8
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 0 1 1 0 1 1

Register DID is a read only Register containing the device ID number of the CH7017/CH70¢8 fam

Note:
The Device ID of CH7017 i$Bh.
The Device ID of CH7018 is 1Ah.

XCLK and D2 Adjust & IDF2 Symbol: XDIDF2
Address: 53h
Bts: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL: | X2CMD3| X2CMD2| X2CMD1| X2CMDQ IDF23 IDF22 IDF21 IDF20
TYPE: R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 0 0 0 0 0 0 0

IDF2[3:0] (bits 3-0) of Register XDIDF2 select the input data format for the D2 inpuS&r®n3.2 for a listing of
available formats.

X2CMD[3:0] (bits 7-4) of Register XDIDF2 control the delay applied to the XCLIgRai before latching input data
D2[11:0] per the following table. 1 unit is approximately 70 ps worst case.

Table 36: Delay applied to XCLK2before latching input data D2

X2CMD3 | X2CMD2 | X2CMD1 | X2CMDO | Adjust phase of Clock relative to Data
0 0 0 0 0 unit, XCLK2 ahead of Data

1 unit, XCLK2 aheadf Data

2 unit, XCLK?2 aheadf Data

3 unit, XCLK2 aheadf Data

4 unit, XCLK2 aheadf Data

5 unit, XCLK?2 aheadf Data

6 unit, XCLK?2 aheadf Data

7 unit, XCLK?2 aheadf Data

0 unit, XCLK2 behindData

1 unit, XCLK2 behindData

2 unit, XCLK?2 behindData

3 unit, XCLK2 behindData

4 unit, XCLK2 behindData

5 unit, XCLK2 behindData

6 unit, XCLK?2 behindData

7 unit, XCLK?2 behindData

NN R R == =]=]=]=)
Rkl |r|lo|lo|o|lo|k|r|rk|r|lo|lo|o
Rk|lo|o|lk|r|lo|lo|lkr|r|o|lo|lr|r|o
Rlolr|olr|o|r|lo|rk|lo|r|o|lk|o]|-
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Up Scaler Coefficient Register O Symbol: USCRO
Address: 55h
Bts. 8 each
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| USC12 | USC11| USC10| USCQ4USCO03| USC02| USC01 USCO(
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 contains the LSB byte of the Up Scaler Coefficient defined by USCR[4:0] in R&fibtess9h. There
are eight Up Scaler coefficients (USC7im®@groups of 5 bits. Register USCROntains the entire coefficient USCO0[4:0]
and 3 bits from coefficient USC1.

The value of each coefficient sHde in 2's complement format.

Default Up Scaler Coefficient :

USC 8 [39:35]] 7[34:30]] 6[29:25]] 5[24:20] 4[19:15] 3[14:14] 2[9:5]]  1]4:0]

Default 8 8 7 4 1 0 0 0

Note: USCO[4:0] must be always zero and the other coefficient values must be between —3 to ddnipl2imient
number. The default Up Scaler Coefficient valutisa non-linear interpolation up scaling function.

Up Scaler Coefficient Register 1 Symbol: USCR1
Address: 56h
Bts: 8
BIT:[7 6 5 4 3 2 1 0
SYMBOL:| USC30 | USC24 USC23] USCZ22USC21 | USC20| USC14 USC1]
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 0 0 0 0 0 0 0

This Register contains the second byte of the Up Scaler Coefficient defined by USCR[&@iksieiR 55h to 59h.
There are eight Up Scaler coefficie(idSC7:0) in groups of 5 bits. Registd&CR1 contains the entire coefficient
USC2[4:0], 2 bits from coefficient USL and 1 bit from coefficient USC3.

The value of each coefficient sHde in 2's complement format.

The default values of the Up Scaterefficients are described in the USCRO Register (address 55h) description.
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Up Scaler Coefficient Register 2 Symbol: USCR2
Address: 57h
Bts. 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| USC43 | USC42| USC4l| USC40USC34 | USC33| USC3Z USC3!
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 1 0 0 0 0 0 0

This Register contains the third byte of the Up Scaler Coefficient defined by USCR[R&jisters 55h to 59h. There
are eight Up Scaler coefficients ( USQ)in groups of 5 bits. Register USCR2 contains 4 bits from coefficient USC3
and 4 bits from coefficient USC4The value of each coefficient shdie in 2's complement format.

The default values of the Up Scaterefficients are described in the USCRO Register (address 55h) description.

Up Scaler Coefficient Register 3 Symbol: USCR3
Address: 58h
Bts. 8
BIT:|7 6 5 4 3 2 1 0
SYMBOL:| USC61 | USC60 USC54| USCH3USC52 | USC51| USCHd USC44
TYPE] R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 0 0 1 1 1 0

This Register contains the fourth byte of the Up Scaler Coefficient defined by USCR[R&]jisters 55h to 59h. There
are eight Up Scaler cdafients ( USC7:0) in groups of 5 bits. Regist#8CR3 contains the ergiccoefficient USC5[4:0],
1 bit from coefficient USC4 an? bits from coefficient USC6.

The value of each coefficient sHde in 2's complement format.

The default values of the Up Scaterefficients are described in the USCRO Register (address 55h) description.

Up Scaler Coefficient Register 4 Symbol: USCR4
Address: 59h
Bts. 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| USC74 | USC73| USC72| USC71USC70| USC64| USC63 USCS6!
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 1 0 0 0 0 1 0

This Register contains the fifth byte of the Up Scaler Coefficient defined by USCR[4:0jistd®e 55h to 59h. There
are eight Up Scaler coefficients ( USQ7i® groups of 5 bits. Register USCRdntains the entire coefficient USC7[4:0]
and 3 bits from coefficient USCB.

The value of each coefficient sHdbe in 2's complement format.

The default values of the Up Scaterefficients are described in the USCRO Register (address 55h) description.
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Up Scaler Vertical Increment Value 0 Symbol: USVIVO
Address: 5Ah
Bts: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| USVIV7 | USVIV6 | USVIV5 [USVIV4| USVIV3 | USVIV2 | USVIV1 | USVIVO
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 1 1 1 1 1 1 1

Register USVIVO defines the Upcaler Vertical IncremeMalue bits [7:0]. The entire bit field, USVIV[17:0], is
comprised of this Register USVIV[7:0] plus USVIV[15:8] contained in the Upscaler verticahhecit Value 1 Register
(5Bh) and USVIV[17:16] irthe Upscaler IncremeMalue Register (5Ch).

For computing the value of USVIV[17:0] use following equation below:

usviv=218x VALI- 1

VALO - 1
where ( for example, input is 640 x 480 and LVDS panel output is 1024 x 768 )

VALI is the Vertical Active Line Input frona VGA controller (480 in this example).

VALO is the Vertical Active Line Output and is equalth® LVDS vertical resolution (768 in this example).
Refer to Register 60-61h.

USVIV is the Up Scaler Véical Increment Value which is in an iigier number with truncated (do not round
off) decimal (163711 in this example).

Up Scaler Vertical Increment Value 1 Symbol: USVvivi
Address: 5Bh
Bts. 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:|USVIV15|USVIV14|USVIV13| USVIV12|USVIV11|USVIV10| USVIV9| USVIVS
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 1 1 1 1 1 1 1

Register USVIV1 defines the Upcaler Vertical Increment Value bits [8h: The entire bit field, USVIV[17:0], is
comprised of this Register USVIV[15:8] plus USVIV[7&ntained in the Upscaler Vertical Increment Value 0
Register (5Ah) and USVIV[17:16] in the Wgaler Increment Value Register (5Ch).

For computing the value of USVIV[17:0] refer tcetblescription for Register USVIVO (address 5Ah).

201-0000-043 Rev. 2.0, 4/17/2006 61



CHRONTEL CH7017/CH7018

GPIO Invert Symbol: GPIOINV
Address: 5Ch
Bts: 7
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| C5GP2 C5GP1 C5GPQReserveflUSHIV17| USHIV16 USVIV17 USVIV16
TYPE! R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 0 0 1 0 1 0

USVIV[17:16] (bits 1:0) of Register USIV define the Updter Vertical Increment Valugits [17:16]. The entire bit
field, USVIV[17:0], is comprised of these bits USVIV[17:16] plus USVIV[7:0] contained in thechlpr Vertical
Increment Value 0 Register (5Ah) andW$8[15:8] in the Upscaleiertical Increment Value 1 Register (5Bh).

For computing the value of USVIV[17:0] refer teetbescription for Register USVIVO (address 5Ah).
C5GPJ[2:0] (bits 7-5) of Register GPIOINV define the GRI® Control bits [5:4]. The entire bit field is made up of

these bits C5GP[2:0] plus C5GP[5:3] contained in the LVDS Encoding 2 Register (85hpbhitRefer to the
description of the LVDSE2 Register (address 65h) for more information.

Up Scaler Horizontal Increment Value 0 Symbol: USHIVO
Address: 5Dh
Bts: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| USHIV7 | USHIV6 | USHIV5 | USHIV4| USHIV3 | USHIV2 | USHIV1| USHIVO
TYPE] R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 0 0 1 1 1 1 1

Register USHIVO defines the Ugcaler Horizontal Increment Value bitsQJ. The entire bit field, USHIV[17:0], is
comprised of these bits USHIV[7:0] plus USHIV[15:8ntained in the Up Scaler lHaontal Increment Value 1
Register (5Eh) and USHIV[17:16] in the \Bealer Increment Value Register (5Ch).

For computing the value of USHIV[17:0] use following equation below:

USHIV=218x HAPI- 1

HAPO
where (for example, input is 640 x 480 and LVDS panel output is 1024 x 768 )

HAPI is the Horizontal Active Pixel Inpditom VGA controller (640 in this example).

HAPO is the Horizontal Active Pixel Output and is equal to LVDS panel horizontal resolution mius o
(1024-1 = 1023 in this example). Refer to Registers 62h-63h.

USHIV is the Up Scaler Haontal Increment Value which is an igeg number with truncated (do not round
off) decimal (163743 in this example)
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Up Scaler Horizontal Increment Value 1 Symbol: USHIV1
Address: 5Eh
Bts. 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:|USHIV15| USHIV14USHIV13| USHIV12lUSHIV11| USHIV10 USHIV9 | USHIV8
TYPE] R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 1 1 1 1 1 1 1

Register USHIV1 defines the Ucaler Horizontal Increment Value bifisf8]. The entire bit field, USHIV[17:0], is
comprised of these bits USHIV[15:8] plus USHIV[7:0] cont in the Upscaler Horizontalcrement Value 0 Register
(5Dh) and USHIV[17:16] irthe Upscaler IncremeMalue Register (5Ch).

For computing the value of USHIV[17:0] refer teetbescription for Register USHIVO (address 5Dh).

Horizontal Active Pixel Input Symbol: HAPI
Address: 5Fh
Bits: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| HAPI7 | HAPI6 | HAPI5 | HAPI4 | HAPI3 | HAPI2 | HAPI1 | HAPIO
TYPE] R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 0 0 0 0 0 0 0

Register HAPI defines the Horizontal Active Pixel Input eaffrom a VGA controller) bits [7:0]. The entire bit field,
HAPI[10:0], is comprised of these bits HAPI[7:0] plus HAPI[10:8] contained in the Actixed Riput and Line Output
Register (60h). For example, if the VGA input resolution is 640 x 480, the value of HAPI[10:0]=280h=640.

Active Pixel Input & Line Output Symbol: APILO
Address: 60h
Bts:. 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| STFDS1| STFDSQ VALO1Q VALO9 VALOS8 | HAPI10 | HAPI9 HAPI8
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 0 0 1 1 0 1 0

HAPI[10:8] (bits 2-0) of Register APILO define the Horizontal Active Pixel Input value bits [10F#] entire bit field,
HAPI[10:0], is comprised of these bits HAPI[10:8] plus HAPI[7:0] contained in the Hodkéwtive Pixel Input
Register (address 5Fh). Refer to the description of the HAPI Register (address 5Fh) for more details.
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VALOJ[10:8] (bits 5-3) of Register APILO define the Vertical Active Line Output value &iisg]. The entire bit field,
VALOJ10:0], is comprised of these bits VALO[10:8] plus VALQ[7:0] contained in the WaktActive Line Output
Register (address 61h). Refer to the descriptidhe@WVALO Register (address 61h) for more details.

STFDSJ[1:0] (bits 8-7) of Register APILO control FLD/STL2 and FLD/STL1 output to a VGAatetrThese bits can
be programmed to be either a TV field output from theefioder or a Stall output frothe flat panel Up-Scaler. These
outputs are tri-stated upon power up. A value of ‘1’ allows FLD output. A value of ‘0’ en@ble output. STFDSO
controls FLD/STL1 and STFDS1 controls FLD/STL2 output. Note that the FLD/STLx pins musefesgbled using
the STFDENX bits located in Register 10h, bits 7-6.

Vertical Active Line Output Symbol: VALO
Address: 61h
Bts: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| VALO7 | VALO6 | VALO5 |VALO4 | VALO3 | VALO2 | VALO1 | VALOO
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 VALO defines the Vertical Active Line Output vahites [7:0]. The entire bit field, VALO[10:0], is comprised
of these bits VALO[7:0] plus VALO[10:8] contained in the Active Pixel Input and Line OtRpgister (60h).
VALO[10:0] is equal to the tget LVDS panel vertical resolution. For exalm if the LVDS panel resolution is 1024 x
768, the value of VALO[10:0]=300h=768).

Horizontal Active Pixel Output Symbol: HAPO
Address: 62h
Bts. 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| HAPO7 | HAPO6| HAPO5 | HAPO4| HAPO3 | HAPO2| HAPO1| HAPOQ|
TYPE] R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 1 1 1 1 1 1 1

Register HAPO defines the Horizontal Active Pixel Output value bits [7:0]. The entire bitHi&RID[10:0], is
comprised of these bits HAPO[7:0] plus HAPO[10:8] contained in the LVDS Test Moddagizedntal Active Pixel
Output Register (address 63h, bits 2-0). The value of HAPO[10:0] is equal to the Yddgepanel horizontal

resolution minus one. For example, if the target LVDS Paselution is 1024 x 768, the value of HAPO[10:0]=3FFh=
(1024-1).
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LVDS Power Down Symbol: LPD
Address: 63h
Bits: 5
BIT:|7 6 5 4 3 2 1 0
SYMBOL: us LVDSPD| Reserved Reservgd ReseryddAPO10| HAPO9| HAPOS
TYPE!| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 0 0 1 0 1 1

HAPOJ10:8] (bits 2-0) of Register LPD define the Horizontal Active Pixel Output vala¢lit8]. The entire bit field,
HAPQJ[10:0], is comprised of these bits HAPO[10:8] plus HAPO[7:0] contained in the Haizctive Pixel Output
Register (62h). Refer to the description of the HAPO Register (address 62h) for moratioform

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

US (bit 7) of Register LPD enables theagaler function. When US is ‘0’ the gpaler is disabled, when US is ‘1’ the
up scaler is enabled.

LVDS Encoding 1 Register Symbol: LVDSE1
Address: 64h
Bts: 7
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| HVEN | Reserved/LVDS24|LVDSDC| LDD LDM2D | LEOSWH 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 LVDSEL1 contte OpenLDI specification selection. ‘A" corresponds to OpenLDI, and a ‘0’
corresponds to SPWG. S8ection3.4.1for more detalils.

LEOSWP (bit 1) of Register LVDSEL prinles the added flexibility to swap odd/even samples output on the LVDS link.

LDM2D (bit 2) of Register LVDSEL1 setts the dithering function to minimize quantization noise by spreading it out
spatially. A ‘1’ turns on the 2D dither function, and a ‘0’ turns off the dither function.

LDD (bit 3) of Register LVDSE1 bypasses the dither function. A ‘1’ bypasses the dither fucti®@ does not bypass
the dither function.

LVDSDC (bit 4) of Register LVDSEL1 allowsingle or dual channel LVDS to be se&=tt If the bit is 1, dual channel is
selected. If the bit is O, single channel is selected.

LVDS24 (bit 5) of Register LVDSEL1 selects LVDS 24 bit or 18 bit output format. A ‘1’ provides 24- bit output mode
and a ‘ 0’ provides 18- bit output mode.

HVEN (bit 7) of Register LVDSEL1 controls HOUT and VOUT output level translators from HIN/EBxidespectively.
When HVEN is ‘0’ the level translatoese disabled and HOUT and VOUT ardrinstate. When HVEN is ‘1’ the level
translators are enabled.
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LVDS Encoding 2 Register Symbol: LVDSE2
Address: 65h
Bts: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| C5GP5| C5GP4| C5GP3 LA3RL LA6RL LA7RL LCNTLE LCNTLF
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

LCNTLF and LCNTLE (bits 1-0) of Register LVDSE2 are OpenLDI miscellaneous control signdl§; & Cntl E,
for the Display Source Serializer respectivétefer to the OpenLDI specification v0.95. Sextion3.4.2

LA7RL and LA3RL (bits 4 and 2) of Register LVDSE2 are OpenLDI reserved bits for future use and may take any value
in 24 bit unbalancedual pixel mode. Refer to the OpenLDI specification v0.95.Sxtion3.4.2

LABRL (bit 3) of Register LVDSEZ2 is an OpenLDI reserved bit for future use and mayrtpkealae. Refer to the
OpenLDI specification v0.95, P5. S8ection3.4.2

C5GP[5:3] (bits 7-5) of Register LVDSE2 define the GPIO @bt bits [5:3]. The entire bit field is made up of these
bits C5GP[5:3] plus C5GP[2:0] contained in the GPIO Invert Register (5Ch, bits BGIP[&.0] invert the data output
on the GPIOJ[5:0] pins when the pins are configured in output mode. When the calirg@®®ENB bits

(GOENBI[5:0], see GPIODC Register, address 6Eh, bits 3-0 and GPIO Register, address 16 doés¥ and the
corresponding C5GP bitge ‘1’ the values in GPIOL[5:0] are driventdnverted at the corresponding GPIO pins.

LVDS PLL Miscellaneous Control Register Symbol: LPMC
Address: 66h
Bts:. 7
BIT: 7 6 3 4 3 2 1 0
SYMBOL:| Reserved SYNCST| BKLEN | LPLEN| LPFORC LPLOCK LSYNCEN PANEN
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 LMPC Register controls panel protection circuits which control the LVDS panel power up ansedpwnce (refer
to Section3.4.6Panel Protection).

PANEN (bit 0) of the LPMC Registeontrols the LVDS panel enable.
PANEN =0 => Begin Power off sequence
=1 => Power-on
LSYNCEN (bit 1) of the LMPC Register controls the Sync Detection Enable for Power Down.
LSYNCEN = 0=> Normal Power down based on abnormal HSYNC and VSYNC detection.
=1 => Force unstable SYNC statgaedless of HSYNC and VSYNC status to initiate Power
Down cycle via SW control.
LPLOCK (bit 2) of the LMPC Registéndicates the status of the PLL Lock
LPLOCK =0 => PLL is not stable.
=1 => PLL is stable and properly locked.
LPFORC (bit 3) of the LMPC registerBypass LVDS Lock Detect Sentry
Bit 3 = 0 => Lock detect sentry is active.
=1 => Lock detect sentry is overridden if LPLEN is set to ‘1'.
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LPLEN (bit 4) of the LMPC register controls LVDMELL Lock Enable between LPLOCK and LPFORC.
LPLEN =0 => Select LPLOCK (normal operation)
=1 => Select LPFORC (Lock detect sentry is overridden if LPFORC is set to ‘1)
BKLEN (bit 5) of the LMPC Register enables the panel backlight.
BKLEN =0 => Disable Backlight
=1 => Enable Backlight
SYNCST(bit 6) of the LMPC Register is theys and Vsync stability status bit. ReferSection3.4.6
SYNCST =0 => Hsync or Vsync are not stable
= 1 => Hsync and Vsync are stable

Power SequencingT1 Symbol: PST1
Address: 67h
Bts: 8
BIT:|7 6 5 4 3 2 1 0
SYMBOL:| TPON7 | TPON6| TPON5| TPON#TPON3 | TPON2| TPON1| TPONC
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 sigradity to/DS

Clock and Data. The entire bit field, TPON[8:0], is comprised of these bits TPON[7:0] plu¢8TéaDdtained in the
PST2 Power Sequencing T2 Register (68h). RefEigore 19 andTable 16in Section3.4.5 The range of T1 is 1ms to
512ms in increments of 1ms.

Power SequencingT2 Symbol: PST2
Address: 68h
Bts. 8
BIT:|7 6 5 4 3 2 1 0
SYMBOL:| TPONS | TPBLE6| TPBLES | TPBLE4 TPBLE3| TPBLE2| TPBLE1l TPBLEC
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) of Register PST2 define the Back Light Enable time (T2), the waiting time afier'Vals
Clock and Data before enabling the LVDS panel back light. Reféigtoe 19 andTable 16in Section3.4.5 The
range of T2 is 2ms to 256ms in increments of 2ms.

TPONS (bit 7) of Register PST2 defines the MSB ofRbgver On time (T1). The entire bit field, TPONI[8:0], is
comprised of this bit, TPONS8, plus TPON[7:0] contained in the Power Sequencing T1 Register (adhjrédsférrto
the description of the PST1 Register (address 67h) for more information.
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Power SequencingT3 Symbol: PST3
Address: 69h
Bts. 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| TPOFF8| TPBLDE TPBLDS5 | 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

TPBLD[6:0] (bits 6-0) of Register PST3 define the Back Light Disable time (T3), the requiedfter disabling the
back light before the valid LVDS Clock and Data become tri-stated or disabled FRgfer 19 andTable 16in
Section3.4.5 The range of T3 is 2ms to 256ms in increments of 2ms.

TPOFF8 (bit 7) of Register PST3 defines the MSB of the Power Off time (T4). The entieddbiTPOFF[8:0], is
comprised of this bit, TPOFF8, plus TPOFF[7:0] contained in the Power Sequencing T4 Registes @4ld). Refer
to the description of the PST4 Regigt@ddress 6Ah) for more information.

Power SequencingT4 Symbol: PST4
Address: 6Ah
Bts: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| TPOFF7| TPOFF§ TPOFF5| TPOFF4 TPOFF3| TPOFFZ TPOFFL TPOFHO
TYPE] R/W R/IW R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 0 0 0 0 0 0

Register PST4 defines the Power Off time (T4), the required time prior to power off after tHeviia8dClock and
Data become tri-stated or disabled. The entire bit field, TPOFF[8:0], is comprised of tae$@OIFF[7:0], plus
TPOFF8 contained in the Power Sequencing T3 Register (address 69h. Rejaredl9 andTable 16in Section3.4.5

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

Power Sequencingl5 Symbol: PST5
Address: 6Bh
Bts: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| C4GP5| C4GP4|TPPWD5 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) of Register PST5 define the PoBagsle time (T5), the waiting time required prior to enabling
power on after power has been off. RefeFigure 19 andTable 16in Section3.4.5 The range is 0 to 1600ms in
increments of 50ms.
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C4GPJ5:4] (bits 7-6) of Register PST5 define the GPIO C4 Chinito[5:4]. The entire bit field is made up of these bits
C4GPJ[5:4] plus C4GPJ[3:2] contained in the GPIO Driver Type Register (6Ch, 8jtartd C4GP[1:0] contained in the
GPIO Data [5:2] Register (6Dh, bits 7-6). Refer to thecdption of the GPIOD Register (6Dh) for more information.

GPIO Driver Type Symbol: GPIODR
Address: 6Ch
Bts: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| C4GP3 C4GP2| GPIODR5 GPIODR4 GPIODR3 GPIODR2 GPIODR1 GPIOPRO
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 1 1 1 1 1 1 1

GPIODRJ5:0] (bits 5:0) of Register GPIODR defines the output driver type for pins[&B]& CMOS or Open Drain.
A value of ‘0’ sets corresponding GPIO output to CMOS output type , and a value of ‘1’ sets correspondiogt@itiO
to Open Drain type.

C4GP[3:2] (bits 7-6) of Register GPIODR define the GPIO G4t bits [3:2]. The entire bit field is made up of these
bits C4GP[3:2] plus C4GP[5:4] contained in the Power Sequencing T5 Register (6Bhg)uasd’7€C4GP[1:0] contained
in the GPIO Data [5:2] Register (6Dbits 7-6). Refer to the descriptiohthe GPIOD Register (6Dh) for more
information.

GPIO Data Symbol: GPIOD
Address: 6Dh
Bts: 8
BIT: 4 6 5 4 3 2 1 0
SYMBOL:| C4GP1 C4GPO| C3GP5 C3GP4| GPIOL5| GPIOL4| GPIOL3 GPIOL2
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 1 0 0 1 1 1 1

GPIOL[5:2] (bits 3-0) of Register GPIOD define the GPIO Read or Write Data bits [5:2]. Theelahfield is made up
of these bits GPIOL[5:2] plus GPIOL[1:0] contained in the GPIO Control Register (XEB-4). GPIOL[5:0] define
the state of the GPIO[5:0] pims read or write mode.

When the corresponding GOENB bits (GOENBJ5:0], see GPIO Control Registersadéite, bits 7-6 and GPIO
Direction Control Register, address 6Eh, bits 3-0) are ‘0", the values in GPIOL[5:0] are drixagritmucorresponding
GPIO pins. When the corresponding GOENB bits are ‘1’, the values in GPIOL[5:0] can be detetittine the level
forced into the corregmding GPIO pins. Note that the default state of GPIOLx depends on the state of tlxep@BBIO
since by default these pins are configured as inputs. Mgigxternal pullup or pulldown the internal pullup created by
C4GPx being ‘1’ causes GPIOLx to be ‘1'.

When the corresponding GOENB bits are ‘0’ and the corresponding C5GP bits 805GEe GPIOINV Register,
address 5Ch, bits 7-5 and LVDSE2 Register, address 65h, bits 7-5) are ‘1’ the values if6@®P&DE driven out
inverted at the corresnding GPIO pins.

C3GPJ[5:4] (bits 5-4) of Register GPIOD define the GPIO CBtfab bits [5:4]. The entire bit field is made up of these
bits C3GP[5:4] plus C3GP[3:0] contained in the GPIO Direction Control Registerl{i&f;4). C3GP[5:0] control the
weak pull-down (approximately 16 for the pins GPIO[5:0]. A value of ‘0’ means no pull-down, a value of ‘1’ means
the pull-down is active.
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C4GPJ1:0] (bits 7-6) of Register GPIOD define the GPIO Catf@b bits [1:0]. The entire bit field is made up of these
bits C4GP[1:0] plus C4GP[5:4] contained in the Power Sequencing T5 Register (6B )itsd7C4GP[3:2] contained
in the GPIO Driver Type Register (6Ch, bits 7@GAGP[5:0] control the weak pull-up (approximately @Mor the pins
GPIOQ[5:0]. A value of ‘0’ means no pull-up,value of ‘1’ means thpull-up is active.

GPIO Direction Control Symbol: GPIODC
Address: 6Eh
Bts: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| C3GP3| C3GP2l C3GPl1 C3GP0O GOENB5 GOENB4 GOENB3 GOENB2
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 0 0 0 0 1 1 1 1

GOENB|5:2] (bits 3-0) of Register GPIODC define the GPI@eblion Control bits [5:2]. The entire bit field is made up
of these bits GOENB[5:2] plus GOENBJ[1:0] contained in the GPIO Control Register (address 4 EFg)bit
GOENBJ5:0] control the direction of the GPIO[5:0] pins. A value of ‘1’ sets the corresponding @#to an input,

and a value of ‘0’ sets the corresponding pin to a non-inverting output. The level atphedepends on the value of
the corresponding bit GPIOL[5:0]. Refer to the descriptioritie GPIOD Register (address 6Dh) for more information.

C3GPJ[3:0] (bits 7-4) of Register GPIODC define the GPIO GAtfl bits [3:0]. The entire bit field is made up of these
bits C3GP[3:0] plus C3GP[5:4] containedtive GPIO Data [5:2] Register (6Dh, biist). Refer to the description of the
GPIOD Register (address 6Dh) for more information.

LVDS PLL Feed Back Divider Control Symbol: LPFBDC
Address: 71h
Bts: 6
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| Reserved ReservddLPFFD1 | LPFFDO| LPFBD3| LPFBDZ LPFBD]l LPFBD§
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 0 1 0 0 0 1 1

LPFBD[3:0] (bits 3-0) of Register LPFBDC define the LVDS PLL Feed-Back Divider Control. The recommended
settings are shown ifable 41in Section4.3.

LPFFD[1:0] (bits 5:4) of Register LPFBDC define the LVDS PLL Feed-Forward Divider Control. Themeraad
settings are shown ifable 41in Section4.3.
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LVDS PLL VCO Control Register Symbol: LPVC
Address: 72h
Bits: 6
BIT:|7 6 5 4 3 2 1 0
SYMBOL:| Reserveq Reservgd.PPSD1| LPPSDQ LPVCOB LPVCQ2 LPVCO1l 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 freyueangeThe
recommended settings are showd @ble 41in Section4.3,

LPPSD[1:0] (bits 5:4) of Register LPVC define the LVDS PLL post scale divider controls. The readethsettings
are shown imTable 41in Section4.3.

Outputs Enable Register Symbol: OUTEN
Address: 73h
Bits: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| LSP2 DAS1 | DASO | LDEN1 | LDENO | LPCP2| LPCP1| LPCPQ
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) of Regist LPCPC control the LVDSLR. Charge Pump current valu€he recommended settings
are shown iable 41

LDENTJ1:0] (bits 4-3) of Register LPCPC control the output drivers of LVDS outpuhi@HaA (LDC[2:0], LDC*[2:0],
LL1C and LL1C*) ,and Channel B ( LDC[6:4], LDC*[6:4], LL2C and LL2C*) per the followingléa

Table 37: LVDS Output Drivers Enable

LDEN1 LDENO Description
0 0 Both LVDS Channel A and B are Off
0 1 LVDS Channel A'is ‘On’ and B is ‘Off’
1 0 LVDS Channel A is ‘Off and B is ‘On’
1 1 Both LVDS Channel A and B are ‘On’

DASJ[1:0] (bits 6-5) of Register OUTEN control the TV DAC (DACA and DACB ) analog switch pdoliegving table.
Refer also to Table 12: TV Output Configurations.

Table 38: TV DAC Analog Switch Control

DAS1 DASO DACApath | DACB path
0 0 Off Off
0 1 Off On
1 0 On Off
1 1 On On

LSP2 (bit 7) of Register OUTEN selects the DDC voltage translation buffer output as follows:
LSP2 = 0 => DD1 and DC1 are selected, DD2 and DC2 are not active
=1 => DD2 and DC2 are selected, DD1 and DC1 are not active
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LVDS Output Driver Amplitude control Symbol: LODA
Address: 74h
Bits: 8
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| LODP | LODPE| L20DA2 L20ODAJ L20ODAQ L1ODA2 L1ODAl L1ODAC(
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

L1ODA[2:0] (bits 2-0) of Register LODA control the Output Driver Amplitude for LVDS Banke€eTable 39 below.

L20ODA[2:0] (bits 5-3) of Register LODA control the Output Driver Amplitude for LVDS Banke€erable 39below.

Table 39: LVDS Output Driver Amplitude

LXxODA2

LXxODA1

LxODAO

Output Driver Amplitude (mV)

0

0

0

305

285

265

245

225

410

370

NI ===

Rr|o|lo|k|r|o

Rlo|r|o|rk|o|-

330

LODPE (bit 6) of Register LODA controls LVDS Output Driver Pre-Emphasis for both 614T4nd LDC[2:0] by
simultaneous Pull-up and Pull-down diode currents.

LODPE =0 => Pull up reduced by 33% and pull down reduced by 66%.
=1=> Defaultvalue
LODP (bit 7) of Register LODA activates the LVITRitputs Driver Pull-Down during power-down.
LODP =0 =>  Pull-down devices not active
=1 =>  Pull-down devices active
LVDS PLL EMI Reduction Control Symbol: LPSSC
Address: 75h
Bits: 1
BIT: 7 6 5 4 3 2 1 0
SYMBOL:[ LODST | Reserved Reserved Reseryed Resefved Resgrved Reserved Rpserved
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) of Register LPSSC controlethVDS Output Drive Source Termination.
LODST = 0 => 10 (typ.) shunt disabled between LVDS outputs LDCx and LDCx*, also LLxC and LLxC*
=1 => 10@ (typ.) shunt enabled between LVDS outputs LDCx and LDCx*, also LLxC and LLxC*
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LVDS Power Down & Loop Filter Resister Symbol: LPDLFR
Address: 76h
Bits: 5
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| FRSTB | Reserved Reservgd ReseryedPPDN | LPPRB| LODPDB]L LODPDBO
TYPE| R/W R/W R/W R/W R/W R/W R/W R/W
DEFAULT: 1 0 1 0 1 1 0 1

LODPDB|[1:0] (bits 1-0) of Register LPDLFR control the LVDS Output Power Down peitlmsving table:

Table 40: LVDS Output Power Down

LODPDB1 | LODPDBO | LDC[6:4] & LL2C , LL2C* path  |LDC[2:0], LL1C & LL1C* path
0 0 PowerDown* PowerDown
0 1 PowerDown* PowerOn
1 0 Power On Power Down
1 1 Power On Power On

Note 1: Outputs are tri-stated in pave®wn mode unless LODP (address 74h, bit 7) is ‘1’, in which case outputs are

pulled to ground.

LPPRB (bit 2) of Register LPDLFBontrols the LVDS PLL Reset.
LVDS PLL is reset
Normal operation

LPPRB

=0 =
=1 =>

LPPDN (bit 3) of Register LPDLFR controls the LVDS PLL Power Down.
LVDS PLL is powered down
Normal operation

LPPDN

=0 =>
=1 =>

FRSTB (bit 7) of Register LPCHR controls the FIFO reset.
Enable FIFO Reset
Normal Operation

FRSTB

=0 =
=1 =>

LVDS Control 2 Symbol: LVCTL2
Address: 78h
Bits: 7
BIT: 7 6 5 4 3 2 1 0
SYMBOL:| Reserved LPLF4 LPLF3 LPPD4| LPPD3 LPPD2 LPPDL LPPD
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) of Register LVCTL2 define the LVDS PLL Phase Detector Control. Tommeended values are
shown inTable 41in Section4.3,

LPLF[4:3] (bits 6-5) of Register LVCO2 control the LVDS PLL Loop Filter Gaacitor. The recommended settings are
shown inTable 41
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BangLimit Control Symbol: BGLMT
Address: 7Fh
Bits: 8
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 occurrences of irdkktvVDS FIFO over and under-runs within one VGA frame.
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4.3 Recommended Settings
The recommended values for the LVDS PLL are showiraisle 41 below.
Table 41: LVDS Divider Control Settings

25MHz to 50MHz operation

Address/Bit 7 6 5 4 2 1 0
71h 1 0 1 1 0 1
72h 1 0 0 0 1 1
73h 0 0 0
78h 0 1 0 0 0 0 0

50MHz to 100MHz operation

Address/Bit 7 6 5 4 3 2 1 0
71h 1 0 1 1 0 1
72h 1 0 0 0 1 1
73h 0 0 0
78h 0 1 0 0 0 0 0

100MHz to 160MHz operation (dual panel)

Address/Bit 7 6 5 4 3 2 1 0
71h 1 0 0 0 1 1
72h 1 0 1 1 0 1
73h 0 1 1
78h 1 1 0 0 0 0 0

100MHz to 160MHz operation (single panel)

Address/Bit 7 6 5 4 3 2 1 0
71h 1 0 0 0 1 1
72h 0 1 1 1 0 1
73h 0 1 1
78h 1 1 0 0 0 0 0
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5.0 Electrical Specifications

5.1 Absolute Maximum Ratings

Symbol Description Min Typ Max Units
All power supplies relative to GND -0.5 5.0 \Y
Input voltage of all digital pins GND - 0.5 VDD + 0.5 \%
Tsc Analog output short circuit duration Indefinite Sec
Tavs Ambient operating temperature 0 85 °C
TsToR Storage temperature -65 150 °C
Ty 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 excedde power supply voltages by more thar0.5V can induce
destructive latchup.

5.2 Recommended Operating Conditions

Symbol Description Min Typ Max Units
TVPLL_VDD TV PLL Digital Power Supply Voltage 3.1 3.3 3.6

TVPLL_VCC TV PLL Analog Power Supply Voltage 3.1 3.3 3.6 Vv
DAC_vDD DAC Power Supply Voltage 3.1 3.3 3.6 Vv
LPLL_VDD LVDS PLL Power Supply Voltage 3.1 3.3 3.6 v
DVDD Digital Power Supply Voltage 3.1 3.3 3.6 \%
LVDD LVDS Power Supply Voltage 3.1 3.3 3.6 \%
VDD Generic for all of the above supplies 3.1 3.3 3.6 \%
VDDV I/O Power Supply Voltage 1.1 1.8 3.6 \%
V5V 5V Supply for HVOUT 475 5 5.25 v
RL Output load to DAC Outputs 375 Q

76 201-0000-043 Rev. 2.0, 4/17/2006



CHRONTEL

CH7017/CH7018

5.3 Electrical Characteristics (Operating Conditions: Tp = (°C — 7C°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 Gang Mode @ 165MHz (TV path and upscaler off) 412 mA
Ivbp Total supply current
1 DVO input for TV @ 70 MHz 530 mA
1 DVO input for LVDS @ 165 MHz
LVDS output @ 165 MHz (with upscaler)
IvbD Total supply current
1 DVO input for TV @ 70 MHz 400 mA
1 DVO input for LVDS@165 MHz
LVDS output @ 165 MHz (w/o upscaler)
Ivbb Total supply current
1 DVO input for TV @ 70 MHz 360 mA
1 DVO input for LVDS @ 108MHz
LVDS output @ 108 MHz
lvbpv VDDV (1.8V) current (15pF load) 4 mA
IpD Total Power Down Current 0.06 mA
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5.4 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
Vspin Serial Port (SPC, SPD) Input 1.0 VDD + 0.5 \
High Voltage
VspiL Serial Port (SPC, SPD) Input GND-0.5 0.4 \%
Low Voltage
Vivs Hysteresis of Inputs 0.25 \Y;
VDATAIH D[0-11] Input High Voltage Vrefl+0.25 DVDD+0.5 \%
VpATAL D[0-11] Input Low Voltage GND-0.5 Vrefl-0.25 \%
VmiscaiH GPIO, AS, RESET* DVDD=3.3V 2.7 VDD + 0.5 Y,
Input High Voltage
VuiscalL GPIO, AS, RESET* DVDD=3.3V GND-0.5 06 v
Input Low Voltage
Imiscapu Pull Up Current Vin = 0V 0.5 5 UA
(GPIO, AS, RESET*)
ImiscarD Pull Down Current Vin = 3.3V 0.5 5 UA
(GPIO)
GPIO, ENAVDD, ENABKL
§ ' ' =- VDD-0.2 Y]
VMISCAOH | C/HSYNC, BCOIVSYNC, Hx, Vx, |/OH = -0-4MA
HPINTB
Output High Voltage
GPIO, ENAVDD, ENABKL
\ ) ' = 0.2 \%
VMiscaoL | HSYNC, BCOIVSYNC, Hx, Vx, |lot = 3:2mA
HPINTB
Output Low Voltage
VMiscBOH P-OUT, FLD/STL1, FLD/STL2 lon = - 400 UA VDDV-0.2 v
Output High Voltage
VuisceoL P-OUT, FLD/STL1, FLD/STL2 lo. = 3.2 MA 0.2 v
Output Low Voltage
Viscem HIN, VIN, HPDET DVDD=3.3V 27 VDD + 0.5 v
Input High Voltage
Vuisceil HIN, VIN, HPDET DVDD=3.3V GND-0.5 0.6 Vv
Input Low Voltage
Imisceep Pull Down Current Vi = 3.3V 0.5 5 UA
(HIN, VIN, HPDET)
VMiscDOH HOUT, VOUT V5V = 5V Vv
Output High Voltage
VmiscooL HOUT, VOUT V5V = 5V Vv
Output Low Voltage

Note :

VDATA - refers to all digital pixel, clock, data enable and sync inputs.

VMISCA - refers to GPIOx, AS, and RESET* inputs and GPIOx, ENAVDD, ENABKL, C/HSYNC, BCO/VSYNC, HPINTB outputs and Hx,

Vx when configured as outputs (SYOTV=1).

I miscapp refers to the pulldown current on the GPIOx pins when pull-down is activated. See the description for regieter 6Dh.

VMISCB - refers to P-OUT, FLD/STL1 and FLD/STL2 outputs.
VMiscc - refers to HIN, VIN and HPDET inputs.
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5.5 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
Vrefl
ty Hold Time: D[11:0], H, V and D[11:0], H, V, DE = 05 ns
DE to XCLK, XCLK* Vrefl to XCLK =
XCLK*
[ Pout, H and V (when 15pF load 1.50 ns
configured as outputs) DVDD. VDDV = 3.3V
Output Rise Time
(20% - 80%)
te Pout, H and V (when 15pF load 1.50 ns
configured as outputs) VDDV = 3.3V
Output Fall Time
(20% - 80%)
tstep De-skew time increment 50 80 ps
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5.6 LVDS Output Specifications

The LVDS specifications meet the reanrents of ANSI/EIA/TIA-644. Refer tBigure 24 for definitions of parameters.

Symbol Description Test Condition Min Typ Max Unit
Steady State Differential . .
[ Vil Output Magnitude for logic 1 | 1009 differential load 247 453 mv
. Steady State Differential . .
| Ve Output Magnitude for logic 0 | 100 differential load 247 453 mv
} " Steady State Magnitude of . .
[ Vel -1 Vi Difference between Logic 1 1000 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 rgig f for single channel operation. Dual channel operation is required for
pixel rates greater than 108MHz.
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5.7 Timing Information

Note:
In the figures and tables in the following sections XCKICLK*, D[11:0], H, V and DE refer respectively to XCLK1
and XCLK2, XCLK1* and XCLK2*, D1[11:0] and D2[11:0], H1 and H2, V1 and V2, DE1 and DE2.

5.7.1 LVDS Output Timing

swing

-0~ _______E__________'% ______ 0V Differential

Figure 24: AC Timing for LVDS Outputs

Table 42: AC Timing for LVDS Outputs

Symbol Parameter Min ‘ Typ ‘ Max

| Vi Steady State Differential Output Magnitude see section 5.6

Vswin Voltage Difference between the two Steady State Values of Output

tui Unit time interval see section 5.6

t Rise time see section 5.6

t Fall time see section 5.6

t Jitter peak to peak’ 350ps

Note 1: Maximum jitter with EMI reduction turned off.
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5.

7.2

XCLK

XCLK*

D[11:0]

DE

Clock-Slave, Sync-Slave Mode
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Figure 25: Timing for Clock-Slave, Sync-Slave Mode

Table 43: Timing for Clock - Slave, Sync - Slave Mode

Symbol Parameter Min ‘ Typ ‘ Max Unit

ts Setup Time: D[11:0], H, V and DE to XCLK, XCLK* See section 5.5

ty Hold Time: D[11:0], H, V and DE to XCLK, XCLK* See section 5.5

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

t2 D[11:0], H, V & DE rise/fall time w/ 15pF load 1 ns
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5.7.3 Clock-Master, Sync-Slave Mode
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Figure 26: Timing for Clock-Master, Sync-Slave Mode

Table 44: Timing for Clock - Master, Sync - Slave Mode

Symbol Parameter Min ‘ Typ ‘ Max Unit
ts Setup Time: D[11:0], H, V and DE to XCLK, XCLK* See section 5.5
ty Hold Time: D[11:0], H, V and DE to XCLK, XCLK* See section 5.5
tr Pout Output Rise Time See section 5.5
tr Pout Output Fall Time See section 5.5
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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5.5.3 Clock-Master, Sync-Master Mode
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Figure 27: Clock-Master, Sync-Master Mode

Table 45: Timing for Clock - Master, Sync - Master Mode

Symbol Parameter Min ‘ Typ ‘ Max Unit

ts Setup Time: D[11:0], H, V and DE to XCLK, XCLK* See section 5.5

ty Hold Time: D[11:0], H, V and DE to XCLK, XCLK* See section 5.5

tr Pout, H, V (when configured as outputs) Output Rise Time See section 5.5

tr Pout, H, V (when configured as outputs) Output Fall Time See section 5.5

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

t2 D[11:0] & DE rise/fall time w/15pF load 1 ns

Hold time:
3 P-OUT to HSYNC, VSYNC delay 15 ns
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6.0 Package Dimensions

Al o
B1 .
128 103 | e
N HRAAAAAAARAAHARRAAAARAARE ]
1 'C’ 102
A2 B2 % ==
38 %65 ='H
Y_‘ \“/ i
y —
39 » & >lie- 64 £l
c D J-»\‘-
= 1 LEAD
ST ¢ v~ (=004
> =G
Table of Dimensions
SYMBOL
No. of Leads
Al | A2 | BL | B2 C D E F G H | J
128 (14X20)
Milli- MIN 0.17 | 1.35 | 0.05 045 | 0.09 | ©0°
16 22 14 20 | 0.50 1.00
meters | pax 0.27 | 1.45 | 0.15 0.75 | 0.20 | 7°

Notes:
1. Conforms to JEDEC standard JESD-30 MS-026D.

2. Dimension B: Top Package body size may be smiiar bottom package size bg much as 0.15 mm.
Dimension B does not include allowable mold protrusions up to 0.25 mm per side.
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7.0 Revision History
Rev. # Date Section Description
1.0 1/12/02 Packadeiagram Change package to 14x20 LQFP, removed BGA.
Pin Definition New pin number assignments.
VREF2 definition Set threshold for HIN, VIN, SPC, SPD, SDC & SDD
5.15.1 Updated register map and added index.
5.35.3 Added registers 77h — 7Fh
all Multiple corrections and clarifications.
3 Added TV-Out descriptions.
all Moved package description to section 5. Corrections. Added tab
numbers.
6.0 Inserteablectricalspecs and timing diagrams
Table 20 and 21 Added entries for 25/21 scaling
Table 18 Added foot-note 1
1.1 5/24/02 Register 20h Corrected description of DAC connect detect.
Register 50h Correct description of USMBS[4:0]
3.2.1 Corrected Table 6 RDa, POb andP1a columns
3.2.2 Corrected Table 8 in bd® columns
3.4.2 Corrected Table 14 @4-Bit OpenLDI column
Register 54h Corrected bit assignment for IBAB[1:0]
Register 64h Name correction: DVDSDC changed to LVDSDC
Register 76h Correct headings in Table 44.
Corrected default bit settings in registers 00h, 65h, 74h, 7Fh
5.4 and 5.5 References to Vref corrected to Vrefl.
5.5.2and 5.5.3 Correct DS to DE in figures

Register 66h

Swapped polarity of LPLOCK

Register 79h and 7Ah

Rearranged LPVCOJ[11:8] to match design.

3.4.5 Added note about BKLEN affect on ENABKL to second paragraph.
1.2 7/04/02 Register 64h Changed descriptions for LDD and LDM2D bits.

3.34 Corrected Note 1 in Table 11

4.2 Addedegister7Fh to customer accessible register list

Register 63h

Changed name and symbol.

Register 73h

Changed name and symbol

3.4.2 Corrected bit setting for 18bit and 24bit LDI modes and added ngte 1.
1.3 9/23/02 Register 48h Added TVPLLR bit to reset TV PLL.

Register 10h Added 2 bits to enable FLD/STLX pins.

2.2 Changed descriptions of the SPC, SPD and VREF?2 pins

Register 76h

LODPD bits namerrected to LODPDB (active low).

Register 11h-13h

Changed to read only

Table 26, 26, 27

Added hex values

Register 5Ch Renamed register to GPIO Invert (GPIOINV)

0 Changed/\; and V.. Added hysteresis. Corrected test condition fgr
Vp.outon - Changedyiscapy @and added additional outputs to spec.
FLD/STL1, FLD/STL2, C/HSYNC and BCO/VSYNC.
Swapped descriptions for modes 8 and 9

Register 02h Changed default value for bit 7 (VBID).

Register 10h —13h

Changed CIV bits to read only

Registers 1Eh and

Changed default value and description of GPIOLX bits.

6Dh
1.4 2/06/03 4.1 Changed reference to ACIV to CIVEN.
All Changed all references of DVDDV to VDDV
4.1 Moved LPLOCK and LSYNCEN in the Control Register Index frgm
“Input/Output Controls” to “LVDS Controls”
Various UpdatedFigure 20 andable 26 - Corrected N value for mode 11

from 64 to 62.
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Rev. # Date Section Description
All Updated Section 5.5, tables 42-44 on Timings for Clock.
15 6/13/03 Register 07h Updated max and min range for black level pedestal.
6/13/03 5.4,5.5, and 5.6 Updated section 5.4. Added AC specifications to section 5.5.
Changed format to section 5.6.
1.6 1/19/04 Table 27 Mode 42 values have been updated
5.6,5.7.1, Table 42 Added section 5.6, 5.7.1, and table 42
1.7 10/20/04 4 Addapor phase soldering information.
1.8 10/29/04 3 Typaorrections
2.0 4/17/06 All Combined CH7017 and CH7018 datasheet.
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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 maketiseyehtinzt

the most recent data sheet version. Customers should @lopiaate 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 whiestofpiuform when used as
directed can reasonably expect to teisupersonal injury or death.

ORDERING INFORMATION
Part Number Package Type Number of Pins Voltage Supply
CH7017A-TF LQFP, Lead free 128 3.3V
CH7017A-TE-TR | L[QFP Leadfree, 128 3.3V
Tape&Reel
CH7018A-TF LQFP, Lead free 128 3.3V
CH7018A-TE-TR | LQFP Leadfree, 128 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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