G CH7516

Chrontel Brief Datasheet

CH7516 4 Lane DP to 4 Channel LVDS Monitor Controller

FEATURES GENERAL DESCRIPTION

Supports DisplayPort specification version 1.1a.

e  Support 4 Main Link Lanes at either 1.62Gb/s or
2.7Gb/s link rate

e  Supports input color depth 6/8/10-bit per pixel in RGB
format

e  Support VESA and CEA timing standards up to
QSXGA 2560x2048 @ 60Hz or 4Kx2K @24/30Hz for
2D, and Full HD 1920x1080 @120Hz for 3D(L/R eye
frame at 60Hz each), with 10 bit graphic color depth

e  Support HDCP Amendment for DisplayPort Rev. 1.1a
with external key storage

e Support Single Port, Dual Port and Quad port LVDS
output interface with 6/8/10-bit color depth up to
400MHz pixel rate

e Support both OpenLDI (or JEIDA), SPWG (or VESA)
and non-JEITA (10-bit only) bit mapping for LVDS
application

¢ Flexible LVDS output pins swapping

e 2 channel IIS/ S/PDIF audio output

e  Support Dynamic Backlight luminance Control by the
command through AUX channel, or through the
interface of PWM in/out and Backlight Brightness
Control (OSD display)

e Support PWM bypass through and on-chip PWM
generation (range 30~100%)

e  Support Panel selection function with external hardware
configuration

¢ Initiated and controlled by firmware which is loaded
from External BOOT ROM automatically upon power

Chrontel’s CH7516 is a low-cost, low-power
semiconductor device that translates the DisplayPort
signal to the LVDS in form of RGB/YCbCr 4:4:4/YCbCr
4:2:2. This innovative DisplayPort receiver with
integrated 4 channel <LVDS transmitters is specially
designed to target the All-In-One PC and the notebook
market segments. Leveraging ‘the DisplayPort’s unique
source/sink “Link Training” routine, the CH7516 is
capable of instantly bring up the video display to the LCD
when the ~initialization /process is completed between
CH7516 and the graphic chip.

The. CH7516 is designed to meet the DisplayPort
Specification version 1.1a. The 4 -DisplayPort Main Link
Lanes receiver supports input- with data rate running at
either 1.62Gb/s or 2.7Gb/s, and can accept digital RGB
signal for LVDS output up to QSXGA 2560x2048 @60Hz
or \4Kx2K@24/30Hz. /With. advanced 3D processing
module integrated, The CH7516 can support up to
1920x1080@120Hz 3D - _display = mode,  with
programmable emitter control sighal and 3D LCD panel’s
backlight control signal output.

The Backlight Enable control and the PWM are the two
kindsof Dbacklight control functions designed in the
CH7516 Panel power control module. The brightness
control commands sent through AUX Channel can be
dynamically ‘translated by CH7516 and converted into
LCD ' backlight control signal. Alternatively, the

up. . .
. brightness control commands can be input from the PWM
ggag;fe}{OM data ppdated throygh 12C bus or AUX in-and -GOIO pin of Backlight Brightness Control. The

CH7516 will save the last setting of brightness level into
the external BOOT ROM and restore it upon power up.
The CH7516 can dynamically adjust backlight brightness
according to video stream to save power consumption and
it supports OSD display in this way.

e Support dynamic refresh rate (DDR) switching

e  Supports Enhanced Framing Mode

3 work modes: connect 27MHz crystal; inject 27MHz

or 14.318MHz clock

Programmable LCD panel power sequence

Hot Plug Detection

Support chip power down by GPIO pin

Support power management mechanism through AUX

Channel

¢ EMI reduction capability for DP input’and LVDS
output. Spread spectrum control is available for
transmitting LVDS signal

The CH7516 will immediately convert the DisplayPort
signal to LVDS output after DisplayPort Link Training is
completed. This feature can be achieved by loading the
panel’s EDID and the CH7516’s configuration settings in
the serial external BOOT ROM connected to the CH7516.
During system power-up and upon completion of the
e Achieve bit error rate <10 for raw transport data per Bﬁglsaf/ 6P O;tﬂl L;ﬁer;zalil\r;%sthsr;;i? aci:gr)fiingciinriit

lane and symbol error rate <10™'? for control data S . .
. panel power-up timing sequencing stored in the external
¢ Low power consumption BOOT ROM
e Offered in a 128-pin TQFP package (14 x 14mm) ’

An advanced Power Management Unit (PMU) is
incorporated in CH7516, which is specially designed to

APPLICATION reduce power consumption in normal operation.
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e All-In-One PC

e Notebook

e  Terminal Display Device
e  DP Monitor
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1.0 PiN-Out

1.1 Package Diagram
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1.2 Pin Description
Table 1: CH7516 Pin Description

Pin # Type Symbol Description
1 In RB Reset* Input (Internal pull-up)
When this pin is pull low, the device is held in the power-on reset condition,
(When this pin is pull high, reset is controlled through the serial port register.
2 RESERVED Reserved Pin
6,7 [n X0, XI 27MHz Crystal Input
10 [n REFCK Clock Input
This pin is used as clock input pin when injecting 27MHz/14.318MHz clock
to CH7516
11,12,83,84 [In/Out  |GPIO[3:0] General Purpose Input/Output (\
13~20,75~82 INC Not Connected >
23~34 Out LC3P/N, The Fourth Channel LVDS Output
LD19P/N~LD15P/ <\ »
N
35~46 Out LC2P/N, The Third Channel LVDS Ou \)
LD14P/N~LD10P/
N
49~60 Out LCIP/N, The Second Channe S 0@
LD9P/N~LD5P/N m
61~72 Out LCOP/N, The First Channel LVDS Output %
LD4P/N~LDOP/N /5
87 Out MCLK 12S Maste< C{gd(/blw ( ™\ \ >
88 Out SDATA 12S D utpu
L
Out SPDIF S/@Iﬁ\o\\tp\\t ( (¢ A
89 Out WS QWM(&}e’ct \ ) )
00 Out SCLK / / }{S\C}b{\kﬂutput 2
01 In PWRDN Power.Down Control
H7516 enters/exit down state when receiving active low pulse from
this pin
02~94 In PSEL[2:0] VDS Panel Selecti
These pins should\be -up or pull-down in the application, instead of]
RN floating.
95~96 In/Out W/ Aux chahnel differential input/output
These two pins isplayPort AUX Channel control, which supports a half-
duplex, bi-directional AC-coupled differential signal.
08 t DDEN L.CD Panel VCC Enable
N D
99 Out.__{BKLR_EN L%n 1 Right Eye Backlight Enable in 3D Mode
ILC nel Backlight Enable in 2D Mode
100 Out BKLL_ERI/ O\ CD_Pafiel Left Eye Backlight Enable
102 Out PWM_OUT\ \/PWM output for backlight brightness dimming
103 In PWM_IN Backlight brightness PWM input
104 In/Out  [SPDI1 Serial Port Data Input/Output for Chip BOOT ROM/EDID/HDCP
ROM
This pin functions as the bi-directional data pin of the serial port and operates|
with inputs from O to 3.3V. Outputs are driven from 0 to 3.3V. This pin|
requires an external 4kQ - 9 kQ pull up resistor to 3.3V.
105 Out SPC1 Serial Port Clock Output for Chip BOOT ROM/EDID/HDCP ROM
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This pin functions as the clock output of the serial port and operates with|
output from O to 3.3V. This pin requires an external 4kQ - 9kQ pull up|
resistor to 3.3V.

106 In/Out  [SPDO Serial Port Data Input / Output for CH7516 12C Slave
This pin functions as the bi-directional data pin of the serial port and operates|
with inputs from O to 3.3V. Outputs are driven from 0 to 3.3V. This pin|
requires an external 4kQ - 9 kQ pull up resistor to 3.3V.
CH7516 serial port device address is 0x21 and transmitted in SPD as|
following(MSB transmitted first)
B7 B6 B5 B4 B3 B2 B1 BO
0 1 0 0 0 0 1 R/W
107 In SPCO Serial Port Clock Input for CH7516 12C Slave
This pin functions as the clock input of the serial port and operates with|
inputs from O to 3.3V. This pin requires external 4kQ - 9kQ pull up|
resistor to 3.3V. gn\
108 In BLDN Decrement Backlight Brightness In[yt\ >
109 In BLUP Increment Backlight Brightness Inp\&t \
110 Out HPDET Hot Plug Detect
This output pin indicates r this\ dévice is active or\not. It alsog
generates interrupt pulse as/defined ndard. Output voltage is 3.3v.
114,115 [n RXPO, RXNO  [Embedded DisplayPortdLane 0\input.
One pair of differential \data igput, It handles clock-eml ed high speed|
differential data input as DR stan /\
117,118 In RXP1, RXN1 Embedded DisplayPortLane 1 input V)
One pair of differeqti ta input. It handles clock-embedded high speed|
differential data’ipputras DP standard /j\
120,121 I RXP2, RXN2  [EmbeddedDisplayPort Lane 2 input N/
One pai ifferential data input. It handles\clogk-¢mbedded high speed
différential datainput as DP standar
123,124 In RXP3, RXN3 eJWi layPort Lane 3 input
On ir ‘of djfferential data input.\It handles) clock-embedded high speed
Aa‘i{fe ntial data input as DP sfandard
127 I RBIAS ( Q@h{-@yﬁ;ias <
3,5,112 Power VDDPL< PLL Power Supply (1.
4,111 Power GNM PLL Ground ( (\\ N/
8,85 Power D%N Digital Powe{/s@gl (. V))
0,86,88 Power ( PG&{D\\) Digital P?weg\r&@d\_/
014774  [Po AVDD ) LVDS Po\vfrw}a.sw
22,48,73 Fo@ W L)QQ’owe-\@@und
97 P@&) fwss Apalog G\round
101 Power— |JAVCC Qn\f@g)P?wer Supply (3.3V)
113,119,125 |Power [VDDRX ( <\ ower Supply (1.8V)
116,122 Power GNDRX \/D9 Rx Power Ground
126 Power |VDDBG Eand-gap Power Supply (1.8V)
128 Power |GNDBG Band-gap Ground
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2.0 PACKAGE DIMENSIONS
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Table of Din}eﬂs'ro?

No.of Leads, ( | "\ > SYMBOL

128 (14 X 14 mm) ") A B a) E F G H I J K
Milli- | MIN-| 15.85 | 13.90 | 035\[ 0.13 | 530 | 095 | 005 | 0.85 | 045 | 0.09 0°
meters [ MAX | 1615 | 14107 045 [70.23 | 635 | 1.05 | 015 [ 115 | 0.75 | 0.20 7°
Notes:

Conforms to JEDEC standard JESD-3Q MQ~220.
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Disclaimer

This document provides technical information for the user. Chrontel reserves the right to make changes at any time
without notice to improve and supply the best possible product and is not responsible and does not assume any
liability for misapplication or use outside the limits specified in this document. We provide no warranty for the use
of our products and assume no liability for errors contained in this document. The customer should make sure that
they have the most recent data sheet version. Customers should take appropriate action to ensure their use of the
products does not infringe upon any patents. Chrontel, Inc. respects valid patent rights of third parties and does not
infringe upon or assist others to infringe upon such rights.

Chrontel PRODUCTS ARE NOT AUTHORIZED FOR AND SHOULD NOT BE USED WITHIN LIFE SUPPORT
SYSTEMS OR NUCLEAR FACILITY APPLICATIONS WITHOUT THE SPECIFIC WRITTEN CONSENT OF
Chrontel. Life support systems are those intended to support or sustain life and whose failure to perform when used
as directed can reasonably expect to result in personal injury or death.

<\%

ORDERING INFORM@C{'&V\/ A/\\

Part Number Package Type Om\pﬁ;\ature W’@

ange @}la tity
CH7516A-TF 128 TQFP, Lead-free %ge%txl t070°C 9(ﬁ‘ray

N % rontel

el International Limited
129 Front Street, 5th floor,
Hamilton, Bermuda HM12

www.chrontel.com
E-mail: sales@chrontel.com

©2012 Chrontel - All Rights Reserved.
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