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1. Features

® HDMI1.4 Receiver
= Compliant with the HDMI 1.4 specification with TMDS data
rates up to 3.4Gbps per channel
= Support HDCP 1.4
= Adaptive receiver Equalization for PCB, cable and
connector losses
@ Single/Dual-Port LVDS Transmitter
= Compatible with VESA and JEIDA standard
= 1/2 Configurable Port
= 1 clock lane and 4 configurable data lanes per port
= Data Lane and Polarity Swapping
= Support Maximum Data Rate 1.2Gb/s/lane
= Qutput Color Depth supports 6-bit and 8-bit
= Video stream copy mode for each dual-port

= Side-by-side 3D support

= Support 100KHz and 400KHz 12C slave

= Power from phone or adapter mode selection
= Integrated Microprocessor

= Embedded EDID shadow.

= Temperature Range: -40°C ~ +85°C

= ESD 4kV HBM \,%
2. Description QQ

The LT6211C is a high performance HDMI1@0 LVDS chip
for VR/Display application. N :

For LVDS output, LT6211C can/bev;c}fl‘gured as single-port
or dual-port. For 2D video strgar/ﬁ,\ tﬁe same video stream
can be mapped to two se arga&gd‘panel, for 3D video format,
left side data can be 5@0% panel, and right side data
can be sent to anot gahel.

This package @@144 7mmx7mm. It operate from -40°C

to +85°C. -

® Miscellaneous 3 ] A;Qp I\I C a.t| ons
= 3.3V/1.2V Supply Power A
= Internal CSC support conversions between YCbCr 4:4:4 (@ ing Station
and RGB, and between YCbCr 4:2:2 andYCbCr 4:4:4 N ”\QX,\ Display
= Support SPDIF and 2-channel IIS audio output ‘/; ® VR
,;\\\: 7Y
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4, Ordngg Information
Q

Figure 3.1 Application Diagram

Table 4.1 Ordering Information

Part Number Operating Package Packing Method
Temperature Range
LT6211C -40°C to+85°C QFN64 (7.5*7.5) Tray
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5. Revision History

Version Owner Content Date
R1.0 XF CH Initial data sheet creation 03/09/2017
R1.1 N W Update package information 03/28/20174
R1.2 Terry Update pin and package information 05/23/20\0»

Update about LVDS Transmitter AC
R1.3 Terry Specifications information 06/ @201 7
R14 Terry ppdate gbout pin and features “07/11/2017
information ]

N W Update package information 17 11/14/2018

R1.5 PP J Update Figure 6.1.1 7 07/17/2019
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6. Pinning Information
6.1 Pin Configuration

To improve signal integrity, all differential pairs should be routed with 100Q+10% differential impedance.Maximum trace length
mismatch should be less than 5mil and keep total trace length to a minimum for all differential traces. Routing differential pairs
on the top or bottom layer with no vias as on signal path is highly recommended. \,/%
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Figure 6.1.1 LT6211C (QFN64) Pin Assignment (Top View)
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To minimize the power supply noise floor, at least one 0.1uF and one 0.01uF decoupling capacitors recommended to be
installed near all the LT6211C power pins. To avoid large current loops and trace inductance, thetrace length between
decoupling capacitor and device power inputs pins must be minimized.

We produce mixed-signal products for a better digital world!
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6.2 Pin Description

Table 6.2.1 Pin Description

Pin# Pin Name o I/Q Description
Type Dir
65 VSS PG /0 | Ground(EPAD)
14,25,32 VCC33_10 PG 1/10 | 3.3V 10 Power
62 VCC33_BG PG 1/10 | 3.3V Power for BG
7 VCC33_RX PG /10 | 3.3V Power for RX
45 VCC33_TX2 PG /0 | 3.3V Power for LVDS TX Port2
33 VCC33_TX3 PG 1/10 | 3.3V Power for LVDS TX Port3
47 VCC33_TXPLL PG /10 | 3.3V Power for TXPLL
24,30,60 VDD PG 1/0 | 1.2V Core Power
10 VCC12_PI PG 1/0 | 1.2V Power for PI
13 VCC12_RXPLL PG 1/0 | 1.2V Power for RXPLL
4 VCC12A_RX PG /10 | 1.2V Power for RX Analog Part
1 VCC12D_RX PG /0 | 1.2V Power for RX Digital Part
59 VCC12_TX0 PG 1/0 | 1.2V Power for LVDS TX Port0
48 VCC12_TX1 PG /0 | 1.2V Power for LVDS TX Portl
46 VCC12_TX2 PG 110 A 1.2V Power for LVDS TX Port2
34 VCC12_TX3 PG 'I/Ci?< 1.2V Power for LVDS TX Port3
. RX Data Channel Lane-2 Negative Input
" D2N Analc/)‘g é ! Maximum data rate is 3.4Gbps.
RX Data Channel Lane-2 Positive Input
12 D2P Apa{og ! Maximum data rate is 3.4Gbps.
RX Data Channel Lane-1 Negative Input
8 DIN Analog ! Maximum data rate is 3.4Gbps.
RX Data Channel Lane-1 Positive Input
9 D1P K Analog ! Maximum data rate is 3.4Gbps.
RX Data Channel Lane-0 Negative Input
5 D% Analog ! Maximum data rate is 3.4Gbps.
5% RX Data Channel Lane-0 Positive Input
6 P Analog ! Maximum data rate is 3.4Gbps.
RX Clock Channel Negative Input
2 i CKN Analog ! Maximum clock rate is 340MHz.
RX Clock Channel Positive Input
3 Q CKP Analog ! Maximum clock rate is 340MHz.
17 NC Analog /0 | Connect 100k Ohm to GND
18 NC Analog I/P | Connect 100k Ohm to GND
. B XTALI Analog 1/0 | XTAl for Debug
63 XTALO Analog /0 | XTAO for Debug
LVDS TX Portl/Lane0 Channel Positive Input
O 57 LO_P1 Analog o Maximum data rate is 1.2Gbps.
LVDS TX Portl/Lane0 Channel Negative Input
58 LO_N1 Analog 0 Maximum data rate is 1.2Gbps.
LVDS TX Portl/Lanel Channel Positive Input
55 L1_P1 Analog o Maximum data rate is 1.2Gbps.
LVDS TX Portl/Lanel Channel Negative Input
56 L1_N1 Analog o Maximum data rate is 1.2Gbps.
53 L2 P1 Analog (0] LVDS TX Portl/Lane2 Channel Positive Input

We produce mixed-signal products for a better digital world!
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. . I/O I/O .
Pin# Pin Name Type Dir Description
Maximum data rate is 1.2Gbps.
LVDS TX Portl/Lane2 Channel Negative Input
54 L2_N1 Analog 0 Maximum data rate is 1.2Gbps.
LVDS TX Portl/Clock Channel Positive Input
51 LCK_P1 Analog © Maximum Frequency is 171MHz.
LVDS TX Portl/Clock Channel Negative Input
52 LCK_N1 Analog o Maximum Frequency is 171MHz.
LVDS TX Portl/Lane3 Channel Positive Input
49 il Analog o Maximum data rate is 1.2Gbps.
LVDS TX Portl/Lane3 Channel Negative Input
50 L3_N1 Analog 0 Maximum data rate is 1.2Gbps.
LVDS TX Port3/Lane0 Channel Positive Input
43 LO_P3 Analog o Maximum data rate is 1.2Gbps.
LVDS TX Port3/Lane0 Channel Negative Input
a4 LO_N3 Analog o Maximum data rate is 1.2Gbps.
LVDS TX Port3/Lanel Channel Positive Input
41 L1_P3 Analog o Maximum data rate is 1.2Gbps.
LVDS TX Port3/Lanel Channel Negative Input
42 L1_N3 Analog o Maximum data rate is 1.2Gbps.
LVDS TX Port3/Lane2 Channel Positive Input
39 L2_P3 Analog o Maximum data rate is 1.2Gbps.
LVDS TX Port3/Lane2 Channel Negative Input
40 L2_N3 Analog o Maximum data rate is 1.2Gbps.
.| LVDS TX Port3/Clock Channel Positive Input
37 LCK_P3 Analog 0 Maximum Frequency is 171MHz.
' LVDS TX Port3/Clock Channel Negative Input
. LCK_N3 Analog (xR Maximum Frequency is 171MHz.
; LVDS TX Port3/Lane3 Channel Positive Input
35 LAEFS Analog 0 Maximum data rate is 1.2Gbps.
-\ ‘ LVDS TX Port3/Lane3 Channel Negative Input
36 9GS A\ga%g 0 Maximum data rate is 1.2Gbps.
15 DSDA ‘7°’°th'“’ 10 | Slave I12C SDA Signal For EDID
Schmitt, .
16 DS%K oD I Slave I12C SCL Signal For EDID
23 RX_HPD oD O | Hot Plug Signal
28 @SCLK LVTTL /10 | SCLK of lIS
31 48 Do/SPDIF LVTTL | VO | DO/SPDIF of IS
26 GPIO5 LVTTL /0 | GPIO
27 IIS_WS LVTTL /O | WS of lIS
20 RSTN Schmitt I External Reset Signal, Low is Reset.
290, IIS_MCLK LVTTL /0 | MCLK of IS
. ?9‘ SLEEP_33 Schmitt I External Sleep Mode Control Signal
Q 22 CSDA SChénDltt’ I/0 | Slave I2C SDA Signal For Program Register
\/ 21 CSCL SChcr)n[')tt’ I Slave 12C SCL Signal For Program Register
61 REXT Analog (0] External 7.68Kohm Resistor For BG
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7. Function Description

7.1 Function Block Diagram
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8. Specification

8.1 Absolute Maximum Conditions

Table 8.1.1 Absolute Maximum Conditions

Symbol Description Min Typ Max | Unit
VCC33_IO, ,Q
VCC33_TX2,VCC33_TX3,VC (
C33_BG, 3.3V Power Supply Voltage -0.3 3.63 \%
VCC33_TXPLL <
VCC33_RX
VDD,VCC12_TX0,VCC12_TX '\

1, VCC12_TX2,VCC12_TX3, ]
VCC12A RXVCCI2D, RXVE 1.2V Power Supply Voltage -0.3 /,\\ 1.32 v

C12_PI,VCC12_RXPLL —

Vi CMOS Terminal Input Voltage Range -03,, 3.63 \
Vo CMOS Terminal Output Voltage Range 037 3.63 V
Ts Storage Temperature ‘ -’fd 125 °C
ESD HBM Elastrostatic Discharge Level / 4000 \Y
Notes: K

1.Permanent device damage may occur if absolute maximum condition { re exceeded.
2.Function operation should be restricted to the conditions described.under Normal Operating Conditions.

y \éo
8.2 Normal Operating Conditions f\g\\
Table 8.2.1 Norm/‘a‘l Operating Conditions

Symbol Description Min Typ Max | Unit
VCC33_ 10, /
VCC33_TX2,VCC33_TX3,VC
C33_BG, 3.3V Povﬁ@Jpply Voltage 2.97 3.3 3.63 \%
VCC33_TXPLL, \
VCC33_RX °
VDD,VCC12_TX0,VCC12_TX
1, VCC12_TX2,VCC12_TX3, 9
VCC12A_RX,VCC12D_R‘X§§' V Power Supply Voltage 1.08 1.32 \%
C12_PI1VCC12_RXPLL
VCCn Power Supply Voltage Noise 50 mV
Tal, Operating Free-air Temperature -40 27 85 C
QN
8.3 D%I}haracteristics
o<\ Table 8.3.1 DC Characteristics
TMDS RX DC Specifications
Symbol Parameter Min Typ Max | Unit
Vidiff Differential input voltage level 150 1200 | mV
. AVCC- AVCC-
Vicm Input common mode voltage 400 375 mV

We produce mixed-signal products for a better digital world!
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Rterm ‘Single-ended termination resistance ‘ 45 ‘ 50 ‘ 55 | Q
LVDS Transmitter DC Specifications
Symbol Parameter Min Typ Max | Unit
Voh Output voltage high 1475 | mV
Vol Output voltage low 925 mV
Vod Output differential voltage 250 400 J@T
Vos Output offset voltage 1125 1275 \FnV
8.4 AC Characteristics N <
Table 8.4.1 AC Characteristics //\\
TMDS RX AC Specifications
Symbol Parameter %Min Typ Max | Unit
Vs Minimum dlif'ferential sensitivity(peak to peak) after the reﬁ%n;:e 150 mv
cable equalizer )
T_intra_skew Intra-pair skew at sink connector 0'11 f ;- * ps
r ) 0.2Tch
T_inter_skew Inter-pair skew at sink connector k )S aractor| ns
A +1.78
Tjitter TMDS clock jitter ' 0.3Tbit| ps
LVDS Transmitter AC Specifications
Symbol Parameter Min Typ Max | Unit
D-Clock Clock duty cycle - 45 55 %
T_intra_skew Intra-pair skew D ’ 50 ps
T _inter_skew Inter-pair skew 100 ps
Trise Vod rise time, 20%{&0% 300 500 ps
Tfall Vod fall time,ﬁ@é}{o 80% 300 500 ps
8.5 Power Cong@aption
O{\ Table 8.5.1 Power Consumption
Condition Supply Current(3.3V) Supply Current(1.2V) Unit
4K\x‘g‘K@30Hz 80 350 mA
* 7 1080P TBD TBD mA
We produce mixed-signal products for a better digital world!
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8.6 Power-up and Reset Sequence
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9. Package Information

The LT6211C is packaged in a 64-lead QFN package with ePad.

The ePad needs to be soldered to the PCB. The information in the following paragraphs is provided for applications which
solder the ePad to the PCB.

The ePad must not be electrically connected to any other voltage level except ground (GND). A clearance of at least O\§}3m
should be designed on the PCB between the edge of the ePad and the inner edges of the lead pads to avoid any @ ical
shorts. (

A %®

TOP VIEW BOTTOM VIEW
| \j}”‘ £0.35x45°
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PACKAGE TYPE
JEDEC OUTLINE N/A
PKG CODE WQFN(X764)

SYNBOLS | WIN. | NOWL[ MAX. K
A [070]0.75]0.80 s\

A1 0.00 | 0.02 | 0.05

A3 0.203 REF. \

b |0.15]0.20]0.25 ° @ NOTES :
p) 7.50 BSC \ 1. ALL DIMENSIONS ARE IN MILLIMETERS.
£ 7.50 BSC \ 2. DIMENSION b APPLIES TO METALLIZED TERMINAL

e 0.40 BSC Q AND IS MEASURED BETWEEN 0.15mm AND 0.30mm
L |o30] 040050 @ FROM THE TERMINAL TIP, IF THE TERMINAL HAS
K

020 — | = THE OPTIONAL RADIUS ON THE OTHER END OF THE

N\]0.08 NAX.|C
SEATING PLANE

TERMINAL, THE DIMENSION b SHOULD NOT BE
PAD SIZE D2 ﬁf LEAD FINISH| jepee cone MEASURED IN THAT RADIUS AREA.

MIN. [ NOM. [ Max. | Min. PRONN, MAX. |pue Tin[ PPF BILATERAL COPLANARITY ZONE APPLIES TO THE
ANzsarst L[ 6.15 [6.20 [ 625 v [v N/A EXPOSED HEAT SINK SLUG AS WELL AS THE

” AR onding diagram#F . TERMINALS.
- , n @ o aracter, the actual character
please refers to the bonding dia

“

\ Figure 9.1 Package Dimensions
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This document and the information it contains belong to Lontium Semiconductor. Any review,
use, dissemination, distribution or copying of this document or its information outside the scope
of a sighed agreement with Lontium is strictly prohibited.

LONTIUM DISCLAIMS ALL WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING T
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APPLIANCES, DEVICES OR SYSTEMS WHERE A MALFUNCTION OF A.LONTIUM DEVICE
COULD RESULT IN A PERSONAL INJURY OR LOSS OF LIFE. fy \

Lontium assumes no responsibility for any errors in this documen ;“h makes no commitment
to update the information contained herein. Lontium reserves th ght to change or
discontinue this document and the products it describes at aay t»me without notice. Other than
as set forth in a separate, signed, written agreement, Lontium grants the user of this document
no right, title or interest in the document, the information it contains or the intellectual property
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el
Trademarks
Lontium™ J¢i\™ and ClearEdge™ is a reglstered ﬁademark of Lontium Semiconductor. All
Other brand names, product names, trademarks, and registered trademarks contained herein
are the property of their respective owr:?‘r\s. A

.. / . .
Visit our corporate web page at; www.lontiumsemi.com
Technical support: support@|eéntium.com
Sales: sales@lontium.com

o
@(5\\\
O

‘\\
C O

We produce mixed-signal products for a better digital world!
Confidential 14



