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Lontium Semiconductor LT9211 Datasheet R2.5

16-bit YCbCr4:2:2, 24-bit YCbCr 4:2:2 Video Format
® Dual-Port LVDS Receiver

1. Features

® MIPI Transmitter = Compatible with VESA and JEIDA standard
= Compliant with DCS1.02, D-PHY1.2 ,DSI1.2 and CSI-2 = 1~2 Configurable Port
1.00 = Resolution Up to 1920x1200 60Hz or any other Resolution
= 1 Clock Lane and 1~4 Configurable Data Lanes whose Pixel Clk less than 200MHz ,%
= Two Port Simultaneous Display Supported = Support DE Mode \/
= Up to 1.8Gb/s per Data Lane = Data Port , Data Lane and Polarity Swapping‘ J
= Resolution Up to 1920x1200 60Hz or any other Resolution = Internal Rterm Calibration with Less than %Error
whose Pixel Clk less than 200MHz = Support input Dessc(30KHzi5%)‘\'\
= Data Lane and Polarity Swapping ® TTL Input //\\
= Both Non-Burst and Burst Video Mode Supported * Support 24-bit RGB and BT656/BT1120
= Support RGB666, Loosely RGB666, RGB888, RGB565, = Both DDR and SDR ar%p{iﬁ@ supported
16-bit YCbCr4:2:2, 24-bit YCbCr 4:2:2 Video Format = Support SYNC Méde afid DE Mode
® Dual-Port LVDS Transmitter = Support both 1)% and 3.3V Input Voltage
= Compatible with VESA and JEIDA standard = Resolution U'Q-té 1920x1200 60Hz or any other Resolution
= 1~2 Configurable Port whoseg}@'mk less than 200MHz
= Two Port Simultaneous Display Supported ° Misg:elle/lrléous
= Resolution Up to 1920x1200 60Hz or any other Resolution 1/§V\and 3.3V Power Supply
whose Pixel Clk less than 200MHz s Atternative Input and Output configuration  for
= Support DE Mode V% LVDS/TTUMIPI
* Data Port, Data Lane and Polarity Swapping /gk = MIPI/LVDS muxer and splitter supported
= Programmable Pre-emphasis XA = MIPI-LVDS level shifter for FPGA Application
= Support output SSC(30KHz+5%) \ = Support 100KHz and 400KHz 12C Slave
® TTL Output & g = External 25MHz 4 200ppm Crystal Reference Clock is
= Support 24-bit RGB and BT656/BT11 O‘\O Preferred
& = Temperature Range: -40°C ~ +85°C

= Both DDR and SDR Sampling sup&o

= Support both 1.8V and 3.3V V@v utput = Packaged in QFN64 7.5mm x 7.5mm
= Resolution Up to 1920x1 (@@ z or any other Resolution

whose Pixel Clk less tHah200MHz 2. General Descrlptlon

® MIPI Receiver 8 The Lontium LT9211 is a high performance convertor which
= Compliant Wit@ 1.02, D-PHY1.2 ,DSI1.2 and CSI-2 interconvertible between MIPI DSI/CSI-2/Dual-Port LVDS

1.00 Q and TTL except for 24bit TTL to 24bit TTL with both SYNC
=1 Clo@ne and 1~4 Configurable Data Lanes and DE. The LT9211 deserializes input MIPI/LVDS/TTL
=T ,%\Ort Input switchable video data, decodes packets, and converts the formatted
'@5 to 1.8Gb/s per Data Lane video data stream to MIPI/LVDS/TTL transmitter output

Resolution Up to 1920x1200 60Hz or any other Resolution between AP and mobile display panel or camera.

whose Pixel Clk less than 200MHz The LT9211 can be used as 2-Port MIPI/LVDS Repeater
= Data Lane and Polarity Swapping which support maximum 14dB input equalization and
= Both Non-Burst and Burst Video Mode Supported programmable pre-emphasis to improve performance.

= Support RGB666, Loosely RGB666, RGB888, RGB565,
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The LT9211 can also be used as MIPI/LVDS Muxer and The LT9211 is fabricated in advanced CMOS process and

Splitter. For MIPI Repeater, Muxer and Splitter, we do not implemented in 7.5x7.5mm QFN64 package. This package

support CSI RAW format. is RoHS compliant and specified to operate from -40°C to
+85°C.

3. Applications
3

® Mobile systems ® Digital still cameras ,Q
® Cellular handsets ® Tablet PC, Notebook PC ( J
® Digital video cameras ® Car Display and Camera System {Z/
AL 2
MIPI/LVDS/TTL MIPI/LVDS/TTL
Source Sink
VN Y
RS
e
A
S
Figure 3.1 LT9211 Typical Application Diagram
- - /
4. Ordering Informat;@ﬁ
¢ @»\Table 4.1 Ordering Information
Product Product Operating Temperature Packing
Part Number Versng Status Range Package Method
LT9211 &z\ NRND -40°C to +85°C QFNG64 (7.5*7.5) Tray
LT9211 ~ O\M RND -40°C to +85°C QFNG64 (7.5*7.5) Tray
NRND: Not Recommended for New Designs.
RND: Recomfended for New Designs.
N
W\
‘(\ Table 4.2 IC Version Information
Preduct Version Information Note
If the MIPI source does not have “eotp packet”, LT9211’s MIPI Receiver do
u2 not work well. Any other conversions between MIPI DSI/CS|-2/Dual-Port LVDS
and TTL are OK.
U4 MIPI Receiver solved the issue which MIPI source does not have “eotp
packet”.
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5. Revision History

Version Owner Content Date
R1.0 YC Initial datasheet creation 03/30/2018
R2.0 YC Change input and output data format 07/10/2018\\
R2.1 YC Add power consumption 10/09/?@%

N Wang Update package information 4/(}3/2619
R2.2 PP J Update Figure 7.1.1 “07/31/2019
R2.3 YC Add Power Consumption x| 08/30/2019
R2.4 Yo (I\:/Ioc;]dslzympfﬁs:]ure description and E(\)/\;v‘er 01/16/2020
R2 43 vy I\Dllggé?i/pﬁonAbsolute Maximum ﬁs“ndltlons 04/16/2020
R2.4b YC Delete Pin description about EPAD 05/12/2020
R2.5 YC Modify Table4.2 IC Version m;o%mation 06/04/2020
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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 a. Maximum trace
length mismatch should be less than 2.5mil and keep total trace length to a minimum for all differential traces. It is highly
recommended to route differential pairs on top or bottom layer with no vias on signal path.
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-8 N
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_____ L\
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Figure 6.1.1 QFN64 Pin Configuration

To minimize the power supply noise floor, at least one 0.1uF and one 0.01uF decoupling capacitor is recommended to be
installed near all the LT9211 1.8V/3.3V power pins. To avoid large current loops and trace inductance, the trace length
between decoupling capacitor and device power input pins must be minimized.
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6.2 Pin Description

Table 6.2.1 QFN64 Pin Description

I/O I/O
PIN# PIN NAME TYPE | DIR DESCRIPTION
Port-A MIPIRX Lane-3/LVDSRX Lane-0 and TTL Inpu
MIP] MIPI input of polarity swappable differential pairs up@
53 54 MLRXA_M3LON_RD23 LVDS 1.8Gb/_s ; . _ . . ,9
' MLRXA_M3LOP_RD22 LVDS input of polarity swappable differential pagrs} to
LVTTL 1.2Gbls ;
TTL input up to 200Mbps. ‘Z/
Port-A MIPIRX Lane-2/LVDSRX Lang}’t\a‘@ TTL Input
MIP] MIPI input of polarity swappable %re ial pairs up to
5556 MLRXA_M2L1N_RD21 LVDS 1.8Gb/s ;
’ MLRXA_M2L1P_RD20 LVDS input of polarity swappable differential pairs up to
LVTTL 1.2Gbls
TTL input up to 200Mbps
Port-A MIPIRX Lane-C/LVDSRX Lane-2 and TTL Input
MIPI MIPI input of polarlty ppable differential pairs up to
57 58 MLRXA_MCL2N_RD19 LVDS 1.8Gb/s ; : _ . .
’ MLRXA_MCL2P_RD18 LVDS input of polarqty swappable differential pairs up to
LVTTL 12Gbls; .
TTL input upto 200Mbps.
Port-A MIPIRX Lane-1/LVDSRX Lane-C and TTL Input
MIP] MIPI in f polarity swappable differential pairs up to
59 60 MLRXA_M1LCN_RD17 LVDS | 1.8Gb/s’;
' MLRXA_M1LCP_RD16 LVTTL )SLKQE% input of polarity swappable differential pairs up to
g Gb/s ;
\'TL input up to 200Mbps.
“\V7 Port-A MIPIRX Lane-0/LVDSRX Lane-3 and TTL Input
MIPI MIPI input of polarity swappable differential pairs up to
6162 MLRXA_MOL3N_RD15 LV & s | 1.8Gb/s ;
’ MLRXA_MOL3P_RD14 L %_ LVDS input of polarity swappable differential pairs up to
1.2Gb/s ;
\ TTL input up to 200Mbps.
Port-B MIPIRX Lane-3/LVDSRX Lane-0 and TTL Input
(\ MIPI MIPI input of polarity swappable differential pairs up to
23 MLRXB_M3LON&‘13 LVDS 1.8Gb/s ;
’ MLRXB_MSL&& 12 LVTTL LVDS input of polarity swappable differential pairs up to
{\ 1.2Gb/s ;
TTL input up to 200Mbps.
w Port-B MIPIRX Lane-2/LVDSRX Lane-1 and TTL Input
MIP] MIPI input of polarity swappable differential pairs up to
45 XB_M2L1N_RD11 LVDS 1.8Gb/s ;
' XB_M2L1P_RD10 LVTTL LVDS input of polarity swappable differential pairs up to
1.2Gb/s ;
TTL input up to 200Mbps.
\/ Port-B MIPIRX Lane-C/LVDSRX Lane-2 and TTL Input
MIPI MIPI input of polarity swappable differential pairs up to
6.7 MLRXB_MCL2N_RD9 LVDS 1.8Gb/s ;
’ MLRXB_MCL2P_RDCK LVDS input of polarity swappable differential pairs up to
LVTTL 1.2Gbls
TTL input up to 200Mbps.
8,9 MLRXB M1LCN RD8 MIPI Port-B MIPIRX Lane-1/LVDSRX Lane-C and TTL 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
MLRXB_M1LCP_RD7 LVDS MIPI input of polarity swappable differential pairs up to
LVTTL 1.8Gb/s ;
LVDS input of polarity swappable differential pairs up to
1.2Gb/s ;
TTL input up to 200Mbps.
Port-B MIPIRX Lane-0/LVDSRX Lane-3 and TTL |
MIP] MIPI input of polarity swappable differential pairs u
1011 MLRXB_MOL3N_RD6 LVDS 1.8Gb/s ;
' MLRXB_MOL3P_RD5 LVTTL LVDS input of polarity swappable dlfferent|al@;j|rs up to
1.2Gb/s ;
TTL input up to 200Mbps.
121; EB;—PSEE%?—]{.B% TTL Data and Control Signal and-Debug GPO Output
’ - ’ - LVTTL IO | These Pins can be selected as T L/}nput or output.
20,21 RDO_TD1,RDE_TD2 Also, they can be configured as,outputs for debug function
22,23 | RHS TD3,RVS TD4 » ey gurec asoutp 9 :
Port-A MIPITX Lane- O/L\X@'FX Lane-3 and TTL Output
MIP] MIPI output of polarlty appable differential pairs up to
38.39 MLTXA_MOL3P_TD14 LVDS o 1.8Gb/s ;
’ MLTXA _MOL3N_TD15 LVTTL LVDS output of polanty swappable differential pairs up to
1.2Gb/s ; N
TTL output up {0 200Mbps.
Port-A MIPJTX.Lane-1/LVDSTX Lane-C and TTL Output
MIPI MIPI o ut*of polarity swappable differential pairs up to
40.41 MLTXA_M1LCP_TD16 LVDS o 1 896/
’ MLTXA_M1LCN_TD17 LVTTL output of polarity swappable differential pairs up to
MQ%L output up to 200Mbps.
.ﬂ\ - Port A MIPITX Lane-C/LVDSTX Lane-2 and TTL Output
MIPI j MIPI output of polarity swappable differential pairs up to
42 43 MLTXA_MCL2P_TD18 LVD e 1.8Gb/s ; _ . _ _
’ MLTXA_MCL2N_TD19 L @ LVDS output of polarity swappable differential pairs up to
1.2Gb/s ;
TTL output up to 200Mbps.
° Port-A MIPITX Lane-2/LVDSTX Lane-1 and TTL Output
MIP] MIPI output of polarity swappable differential pairs up to
44 45 MLTXA_M2L1P_T, LVDS o 1.8Gb/s ; _ . . _
’ MLTXA_M2L1] 1 LVTTL LVDS output of polarity swappable differential pairs up to
N 1.2Gb/s ;
TTL output up to 200Mbps.
P Port-A MIPITX Lane-3/LVDSTX Lane-0 and TTL Output
\ - MIPI MIPI output of polarity swappable differential pairs up to
46.47 MLTXA_M3LOP_TD22 LVDS o 1.8Gb/s ;
’ I\\&TXA_MSLON_TD23 LVDS output of polarity swappable differential pairs up to
LVTTL 1.2Gbls ;
TTL output up to 200Mbps.
Port-B MIPITX Lane-0/LVDSTX Lane-3 and TTL Output
\/ MIPI MIPI output of polarity swappable differential pairs up to
25 26 MLTXB_MOL3P_TD5 LVDS o 1.8Gb/s ; _ . _ _
’ MLTXB_MOL3N_TD6 LVDS output of polarity swappable differential pairs up to
LVTTL 1.2Gbls ;
TTL output up to 200Mbps.
27 28 MLTXB_M1LCP_TD7 MIPI o Port-B MIPITX Lane-1/LVDSTX Lane-C and TTL Output
’ MLTXB_M1LCN _TD8 LVDS MIPI output of polarity swappable differential pairs up to
We produce mixed-signal products for a better digital world!
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I/O I/O
PIN# PIN NAME TYPE | DIR DESCRIPTION
LVTTL 1.8Gb/s ;
LVDS output of polarity swappable differential pairs up to
1.2Gb/s ;
TTL output up to 200Mbps.
Port-B MIPITX Lane-C/LVDSTX Lane-2 and TTL Output
MIPI MIPI output of polarity swappable differential pairs u tt%
29.30 MLTXB_MCL2P_TDCK LVDS o 1.8Gb/s ;
’ MLTXB_MCL2N_TD9 LVDS output of polarity swappable differential pta@ up to
LVTTL 1.2Gbls ;
TTL output up to 200Mbps. %
Port-B MIPITX Lane-2/LVDSTX Lane=1 and TTL Output
MIP] MIPI output of polarity swappable/ttf rential pairs up to
3132 MLTXB_M2L1P_TD10 LVDS o 1.8Gb/s ;
’ MLTXB_M2L1N_TD11 LVDS output of polarity swappable differential pairs up to
LVTTL 1.2Gbls ; |
TTL output up to 200Mbps:
Port-B MIPITX Lane-3/LVBSTX Lane-0 and TTL Output
MIPI MIPI output of polarity swappable differential pairs up to
3334 MLTXB_M3LOP_TD12 LVDS o 1.8Gb/s ; )
’ MLTXB_M3LON_TD13 LVDS output of Iaﬁty swappable differential pairs up to
LVTTL 12Gbls; . ° Qﬁ
TTL output‘up 16 200Mbps.
Band External Resistor
63 REXT Analog I/O Extprjt 04K (1%) resistor tie to ground for setting
internal reference current.
XTALI /é%l\)f’(:rystal oscillator interface
13,14 XTALO LVTTL o) 5MHz 3-200ppm Crystal is Preferred.
~\"7| Hardware Reset Input
49 RST_N LVTTL Chip reset signal, active low, both 1.8V and 3.3V voltage
/ level should be OK.
12C Serial Clk and Data Input and Output
50,51 gggﬁ L&,ﬁg‘ /0 | It serves as 3.3V or 1.8V serial port clk and data 10 slave
\ for register access. The 12C device address is Ox5A.
Interrupt Request Output
52 INT Q LVTTL /O This pin is interrupt request output. It can be configured as
é'@ OPD Open-drain or CMOS output, when configured as CMOS
" output, the output high voltage is 1.8V.
1.8V RX Power
12,64 VC%‘&X PWR Vo 1.8V power for RX.
Ves 1.8V TX Power
36 18_TX PWR Vo 1.8V power for TX.
\ 10 Power
N\ 1.8V or 3.3V power for TTL input and output. When 3.3V
24,37 vecio PWR Vo TTL voltage level input, it should be connect to 3.3V. For
TTL output, the output high-voltage is VCCIO.
y VCC18 PWR /o 1.8V Power for Controt Signal
1.8V power for control signal.
1.8V Power
1,15,35 VDD PWR Vo 1.8V power for digital block.
We produce mixed-signal products for a better digital world!
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7.1 Function Block Diagram

- LVDSTX DAIBSP/

TD23~0
TDE/THS/TVS

=S

TDCK

| [DCR

_MIPIRX DA/BOPN |
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8. Specification

8.1 Absolute Maximum Conditions

Table 8.1.1 Absolute Maximum Conditions

SYMBOL DESCRIPTION MIN TYP MAX | Unit
VCC18_RX, VCC18_TX
VOG18VDD 1.8V Power Supply Voltage -0.3 24 LV
VCCIO 1.8V/3.3V Power Supply Voltage -0.3 4 \%
Vi/ Vo CMOS Terminal Input/output Voltage Range -0.3 %%04- \%
Ts Storage Temperature -65 “ 150 °C
Ty Junction Temperature . 125 °C
ESD HBM Electrostatic Discharge Level 2k \%
Notes: Permanent device damage may occur if absolute maximum conditions are e@ge&‘ag.
8.2 Normal Operating Conditions N
X
Table 8.2.1 Normal Operating*Conditions
SYMBOL DESCRIPTION MIN TYP MAX | Unit
VCC18_RX, VCC18_TX
VCC18.VDD 1.8V Power Supply Voltage 1.62 1.8 1.98 \Y
veelo 1.8V Power Supply Voltage<” 1.62 1.98 v
3.3V Power Supply Voltag\é~ 2.97 3.63 \%
Ta Operating Free-air;l"émberature -40 27 85 C
Buc Junction to Case yT}mermal Resistance 15 CTIW
8.3 DC Characteristics \s\
’\@ Table 8.3.1 DC Characteristics
MIPI HS Line Receiver DC Specifications
Symbol “,=|Parameter MIN TYP MAX Unit
VIDTH Differential input high voltage threshold 70 mV
VIDTL ' Differential input low voltage threshold -70 mV
VIHHS s Single ended input high voltage 460 mV
VILHS Single ended input low voltage -40 mV
VCMRXQ@ Input common mode voltage 70 200 330 mV
Rterm Differential input impedance 80 100 125 Q
MIPI LP Line Receiver DC Specifications
Sytbol Parameter MIN TYP | MAX Unit
VIL Input low voltage 550 mV
VIH Input high voltage, data rate<1.5Gbps 880 mV
Input high voltage, data rate>1.5Gbps 740 mV
VHYST Input hysteresis 25 mV
MIPI HS Line Transmitter DC Specifications

We produce mixed-signal products for a better digital world!
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Symbol Parameter MIN TYP MAX Unit
Vem HS Transmit Static Common mode Voltage 150 200 250 mV
Vod HS Transmit Differential Voltage 140 200 270 mV
Vohhs HS Transmit Output High Voltage 360 mV
Zos Single ended output impedance 40 50 62.5 Q
MIPI LP Line Transmitter DC Specifications
Symbol Parameter MIN | TYP| MAX | Unit
VOL Output low-level SE voltage -50 0 50 %V
VOH Output high-level SE voltage 1.1 1.2 1.3 \Y,
ZOLP Single-ended output impedance 110 Q
LVDS Receiver DC Specifications
Symbol Parameter MIN TYR MAX Unit
VIDTH Differential input high voltage threshold ) \ 50 mV
VIDTL Differential input low voltage threshold 50 | mV
VCMRXDC Input common mode voltage x@,, 1200 1800 mV
Rterm Termination Resister 80. 100 125 Q
LVDS Transmitter DC Specifications
Symbol Parameter MIN TYP MAX Unit
VOD Differential Out Voltage: RL=100Q ¢ 150 350 500 mV
VOC Common Mode Voltage: RL=100Q "\~ 1.1 1.25 1.4 \
[O] Output Short Circuit Current : Vou}=%\?l:=100() -24 mA
LVTTL I/O DC Specifications
Symbol Parameter \ Min Typ Max Unit
VIH Input high voltage (& 1.2 v
VIL Input low voltage -\ 0.6 \%
VOH 1.8V Output high voltage 1.3 \%
3.3V Output high voltage 24
VoL 1.8V Output Jow voltage 0.4 Vv
3.3V Outputlow voltage 0.4
8.4 AC Characterist{lﬁé((>
R é,@ Table 8.4.1 AC Characteristics
MIPI HS Line Receiver AC Specifications
Symbol ~|Ratameter MIN TYP MAX Unit
AVCMRX(HF) “=-{Common mode interference beyond 450MHz 200 mVpp
AVCMRX(‘LF\\ SSOSI:/IT-IO: mode interference between 50MHz and 50 50 mVpp
Ccm Common mode termination 60 pF
MIPI LP Line Receiver AC Specifications
Sympol Parameter MIN TYP| MAX | Unit
eSPIKE Input pulse rejection 300 V.ps
TMIN Minimum pulse response 20 ns
VINT Peak interference voltage 200 mV
fINT Interference frequency 450 MHz

MIPI HS Line Transmitter AC Specifications

Confidential
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Symbol Parameter MIN TYP MAX Unit
A Vemtx(hf) Common mode Voltage variation above 450MHz 15 mVrms
AVemtx(If) Common mode Voltage variation between 50-450MHz 25 mVIE)ea
] ) Data rate <1Gbps 150 0.3Ul ps
;‘;Z{ ';8!,';'”‘9 Data rate 1Gbps~1.5Gbps 100 03501 | ps
Data rate >1.5Gbps 50 0.4Ul ps
MIPI LP Line Transmitter AC Specifications
Symbol Parameter MIN TYP MAX Unit
trip , tflp Single ended output rise/fall time, 15% to 85%, CL< 70pF 25 ns
treot Single ended output rise/fall time, 30% to 85%, CL< 70pF < G;?l{ ns
LVDS Receiver AC Specifications
Symbol Parameter MIN TYR | MAX Unit
Tc output clk cycle 6.25 - 37 ns
TO Input data position0 -0.15 V0 o 0.15 ns
T Input data position Tc/70:15" Tc/7+0.15 | ns
T2 Input data position2 23@/7-0.15 2Tc/7+0.15 | ns
T3 Input data position3 '3Tcl7-0.15 3Tc/7+0.15| ns
T4 Input data position4 “4Tc/7-0.15 4Tc/7+0.15| ns
T5 Input data position5 X 5Tc/7-0.15 5Tc/7+0.15 | ns
T6 Input data position6 - X 6Tc/7-0.15 6Tc/7+0.15| ns
LVDS Transmitter AC Specifications
Symbol Parameter Ny MIN TYP MAX Unit
Tc output clk cycle ﬂ 6.25 37 ns
trise VOD rise time, 20% to 80% B 250 350 500 ps
tfall VOD fall time, 20% to 80% -\ 250 350 500 ps
TO Output data position0 B} -0.15 0 0.15 ns
T1 Output data position1 J Tc/7-0.15 Tc/7+0.15 ns
T2 Output data position2 2Tc/7-0.15 2Tc/7+0.15 | ns
T3 Output data positia@é\ 3Tc/7-0.15 3Tc/7+0.15 | ns
T4 Output data poq@ 4Tc/7-0.15 4Tc/7+0.15 | ns
T5 Output data pesition5 5Tc/7-0.15 5Tc/7+0.15 | ns
T6 Output data position6 6Tc/7-0.15 6Tc/7+0.15 | ns
TTL Input AC Timing Specifications
Symbol Pafameter MIN | TYP MAX Unit
Tep P @R Mode DCK Period, one pixel per clock 5 40 ns
Fcip “.{SDR Mode DCK Frequency, one pixel per clock 25 200 MHz
Tcip_bbr DDR Mode DCK Period, dual-edge clock 10 40 ps
Fcip_bor  + \ DDR Mode DCK Frequency, dual-edge clock 25 100 MHz
TaTTER DCK TIE jitter @1.5M 0.02 Tep
Toury SDR Mode DCK Duty Cycle 40% 60%
Tobryor DDR Mode DCK Duty Cycle 45% 55%
TsoF Setup Time to DCK falling edge in SDR mode 1.2 ns
THDF Hold Time to DCK falling edge in SDR mode 1.2 ns
Tsbr Setup Time to DCK rising edge in SDR mode 1.1 ns
THDR Hold Time to DCK rising edge in SDR mode 1.1 ns
Tsbp Setup Time to DCK edge in DDR mode 1.1 ns
We produce mixed-signal products for a better digital world!
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THDD |Ho|d Time to DCK edge in DDR mode 1.2 | | ns
TTL Output AC Timing Specifications
Symbol Parameter MIN TYP MAX Unit
Ter SDR Mode DCK Period, one pixel per clock 5 40 ns
Fcip SDR Mode DCK Frequency, one pixel per clock 25 200 MHz
Tcip_bbr DDR Mode DCK Period, dual-edge clock 10 40 ps
Fcip_bbr DDR Mode DCK Frequency, dual-edge clock 25 100 Mﬂi
Toury SDR Mode DCK Duty Cycle 40% 60%
Touty_por DDR Mode DCK Duty Cycle 45% 55%
Configuration I2C AC Specifications
Symbol Parameter MIN TYP | “MAX Unit
fscL 12C clock frequency 100 400 kHz
tr Fall time of both SDA and SCL signals //\ ) 300 ns
tr Rise time of both SDA and SCL signals - 300 ns
tipesTA Hold time (repegted) START condition. After this period, the k us
' first clock pulse is generated Q\%
tLow Low period of SCL clock A3 us
tHIGH High period of SCL clock -~ ' 0.6 us
tsu;sTA Setup time for a repeated START condition 7 0.6 us
tHD:DAT Data hold time X 0.3 us
tsu;paT Data setup time N\ 250 ns
tsu;sTo Setup time for STOP condition , N 0.6 us
tsur Bus free time between a STOP and START condition 1.3 us
o V5 y
CL f | To "/

> T~ >

- T5 — »|

- T4 I >

- T3 >

T2 L\

5T AN
DATA D1 DQ D6 D5 D4 D3 X D2 X D1 X DO x

K/ \

e 2,0 @ 6006

DATA \?1
'\

s%@ Lane—2

DATA Lane—-3 R7 RSV B G G6
Figure 8.4.2 LVDS 8-bit VESA DATA Mapping
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Figure 8.4.3 LVDS 8-bit JIEDA DATA Mapping
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Figure 8.4.4 LVDS 6-bit DATA M%ripy g
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l
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F{’Q@ 8.4.5 TTL SDR Mode Data and Clock Timing Diagram6

\ /
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\/O Figure 8.4.6 TTL DDR Mode Data and Clock Timing Diagram
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Figure 8.4.7 Configuration I12C Timing Diagram »Q\/%
\
8.5 Power Consumption c
Table 8.5.1 MIPI to LVDS Power Consumption R %

Symbol Condition Min Typ Max Unit
lvects MIPI to 2-Port LVDS @1080P 60H d 252 mA
0 Z-FO z ==
Ivccio AV 1 mA

)‘“\
Table 8.5.2 MIPI to TTL Power Consumpk@r; )

Symbol Condition Min Typ Max Unit
Ivccis < ! 155 171 mA
Ivccio=3.3V MIPI to BT1120 @1080P 60Hz - “\' 16 17

AN mA
Ivccio=1.8V 7 8
Table 8.5.3 MIPI Splitteygower Consumption
Symbol Condition Min Typ Max Unit
Ivecs MIPI Splitter @ 1080P 60H A 255 281 mA
tter z
Ivecio P N\ 1 1 mA
/
Table 5@ LVDS Splitter Power Consumption
Symbol Condition Min Typ Max Unit
lvcc1s ) 238 264 mA
LVDS Splitter 80P 60Hz
Ivceio @ 1 1 mA
Q
O Table 8.5.5 LVDS to TTL Power Consumption

Symbol Condition Min Typ Max Unit
lvccis 175 194 mA
Ivccio=3.3V., %.%|2-Port LVDS to BT1120 @1080P 60Hz 17 20

mA
Ivecio=1-8V 8 9
\/ Table 8.5.6 LVDS to MIPI Power Consumption
Symbol Condition Min Typ Max Unit
Ivccis 242 267 mA
2-Port LVDS to MIPI @1080P 60Hz
Ivccio 1 1 mA
Ivccis 2-Port LVDS to MIPI w/ two Port Simultaneous Display @1080P 60Hz 272 299 mA
We produce mixed-signal products for a better digital world!
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Ivccio ’ ‘ | 1 ‘ 1 ‘ mA ’
Table 8.5.7 TTL to MIPI Power Consumption
Symbol Condition Min Typ Max Unit
Ivects _ 229 252 mA
lveoio=3.3V [B)L:):ai? to MIPI @1080P 60Hz w/ Two Port Simultaneous 1 y Al
Ivccio=1.8V 1 1 QHA
Ivects 199 219 mA
Ivccio=3.3V BT1120 to Single Port MIPI @1080P 60Hz 1 1 mA
Ivccio=1.8V 1 1 mA
Table 8.5.8 TTL to LVDS Power Consumption .Y
Symbol Condition Min Typ Max Unit
Ivects 201 221 mA
Ivecio=3.3V BT1120 to 2-Port LVDS @1080P 60Hz I 1 1 A
m
Ivccio=1.8V — 1 1

IS

Note: The Typical value is measured at room temperature and \//*GC18:1.8V, the Maximum valueis
measured at 80°c and VCC18=1.98V.

I
8.6 Power-up and Reset Sequenc%k\%;

/\ N

A
VCC18 s\Oﬁ
’ ((} >15ms
W\
VCCIO o
& 50
™
~O
S
RST N >10ms
. 0\ - |
W)
)
\/ Figure 8.6.1 Power-up Sequence
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9. Package Information

9.1 ePad Enhancement
The LT9211 is packaged in QFN64 package with ePad.

The ePad needs to be soldered to the PCB. The information in the following paragraphs is provided for applications \@ch
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 Iéa§$5mm
should be designed on the PCB between the edge of the ePad and the inner edges of the lead pads to avo%any electrical
shorts.

N
9.2 Package Dimensions N
L e
TOP VIEW SOROM VIEW
\
‘ LR D2 €0.35%45°
° | . | y
‘ ;i UUUUUUUUUUUUUU
T
| - | 5
‘ P g
| = | =
) ‘ [
=) [
I S R =) =
Bl - + - S B
) e =
i =) [
) ‘ [
| = E
i ) ‘ [
=) ‘ [
‘ P d
| -] l (116
\ Qﬂﬂﬂﬂﬂﬂﬂwﬂﬂﬂﬂﬂﬂﬂw
D
9 | K
- b\ .
PACKAGE TYPE
JEDEC OUTLINE N/A L] 0 U w
PKG CODE WQFN(X764) \\ § ;
SYMBOLS | MIN. | NOM.| MAX. @ o
A |070]0.75 080 S|&
Al |0.00]0.02]0.05 @ as
A3 0.203 REF.
b |0.15]0.20]025 g NOTES :
) 7.50 BSC \ 1. ALL DIMENSIONS ARE IN MILLIVETERS.
B 750 BSC 2. DIMENSION b APPLIES TO METALLIZED TERMINAL
o 0.40 BSC Q AND IS MEASURED BETWEEN 0.15mm AND 0.30mm
L [030]0.40[05¢] FROM THE TERMINAL TIP. IF THE TERMINAL HAS
K lo20] 71 — THE OPTIONAL RADIUS ON THE OTHER END OF THE
TERMINAL, THE DIVENSION b SHOULD NOT BE
PAD SIZE D £2 LEAD FINISH JEDEC CODE MEASURED IN THAT RADIUS AREA.
W fout. [ uax. | v, [ou. | vax. [ Tl FeF 3. BILATERAL COPLANARTY ZONE APPLIES TO THE
A\|252x25+ WL | 6. 18k 690 [ 6.25 | 6.15 [6.20 [6.25 | v | V N/A EXPOSED HEAT SINK SLUG AS WELL AS THE
= TERMINALS.

\/ Figure 9.2.1 QFN64 Package Dimensions

We produce mixed-signal products for a better digital world!
Confidential 18



Lontium Semiconductor LT9211 Datasheet R2.5

Copyright © 2018-2020 Lontium Semiconductor Corporation, All rights reserved.

Lontium Semiconductor Proprietary & Confidential

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 5?3 E
OF NONINFRINGEMENT, MERCHANTABILITY, TITLE AND FITNESS FOR A PART!
PURPOSE. CUSTOMERS EXPRESSLY ASSUME THEIR OWN RISH IN RELYING'ON THIS
DOCUMENT.

LONTIUM PRODUCTS ARE NOT DESIGNED OR INTENDED FOR USE | I}E SUPPORT
APPLIANCES, DEVICES OR SYSTEMS WHERE A MALFUNCTION OF A LONTIUM DEVICE
COULD RESULT IN A PERSONAL INJURY OR LOSS OF LIFE. i

Lontium assumes no responsibility for any errors in this document; é?%lmakes no commitment
to update the information contained herein. Lontium reserves theright to change or
discontinue this document and the products it describes at any:time, 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 |t ntains or the intellectual property
in embodies. ;&;\ .
RV
Trademarks
Lontium™ Jgii™ and ClearEdge™ is a reg%(gé trademark of Lontium Semiconductor. All
other brand names, product names, tradem s, and registered trademarks contained herein
are the property of their respective owrl?r

Visit our corporate web page at: Www.lontiumsemi.com
Technical support: support@lantium.com
Sales: sales@lontium.com [70)

A
. ¢>®<\
&
Vi
‘(\\-
N
00

We produce mixed-signal products for a better digital world!
Confidential 19



