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1. Features

® One-Channel MIPI® DSI Receiver
= Compliant with D-PHY1.1 and DSI1.02
= 1 clock lane and 1~4 configurable data lanes
= 80Mbps~1.5Gbps per data lane
= Internal Rterm calibration less than 5% error
= 2-bit programmable equalization
= Only Continuous clock mode supported
® One-Channel LVDS Transmitter
= 1 clock lane and 4 data lanes
= Maximum 1.0Gbps per data lane
= Reduced output swing for low EMI
® HDMI Transmitter
= Support HDMI1 4 standard
= Up to 60Hz 1080p 8-bit HDMI output
= 7-bit automatic or manual output swing calibration
= 3-bit programmable pre-emphasis
= No DDC and HDCP support for LT8912B
® Miscellaneous
= Single 1.8V supply power

2. General Description

The Lontium LT8912B MIPI® DSI to LVDS and HDMI bridge
features a single-channel MIPI® D-PHY receiver front-end
configuration with 4 data lanes per channel operating at 1.5Gbps
per data lane and a maximum input bandwidth up to 6Gbps.

For screen application, the bridge decodes MIPI® DSI 18bpp
RGB666 and 24bpp RGB888 packets and converts ‘the
formatted video data stream to a compatible LVD %Jt
operating at pixel clock operating from 25MHz 54MHz,
offering a single-link LVDS with 4 data lanes @Iink.

For TV application, the bridge provide%%Ml data output
with optional SPDIF or 2-channel 12S s&fial audio input. Its
high fidelity 2-channel 12S can Z‘@Xit stereo up to a 192kHz

. \‘ .
sampling rate. The SPD|F\C arry stereo LPCM audio or

compressed audio, in@ﬁy@ Digital and DTS®.
3. Appl idétg ns
%%

. Mobile‘{ﬁgf
® Di @I ameras, Digital video cameras
) z‘%glar Handsets

A\ ersonal Media players
- Gaming
R
MIPI DSI to LVDS — LVDS Screen
Application J
Processor \R‘? LT8912B
,’\{b' MIPI to HDMI — TV
O\
N
\< . L
5‘\\ Figure 3.1 Application Diagram
4. Orderi formation
(Q Table 4.1 Ordering Information
Operating .
Pvart Number Temperature Range Package Packing Method MPQ
C. LT8912B -40°C to +85°C QFNG64(7.5*7.5) Tray 2600pcs
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5. Revision History

AN

L4

Version | Owner Content Date
R1.0 CT Initial Release 03/01/2015
R1.1 CT Update Pin description 03/15/2015

1. Add 7.5mm x 7.5mm QFNG64 package type;
R1.2 CT 2. Update product code: LT8912 for LQFP80, 03/31/2015\
LT8912B for QFN64.
R1.3 NW Check package information 03/31/2®\
R1.4 NW Add PCB footprint 0&/@015
1. Update feature list. Add “No DDC and HDCP [\~
support’;
R1.5 cT 2. Add power consumption; \_&O\ 03/08/2016
3. Fix pin63 and pin64 definition error. \ 1=
R1.6 CT Add power consumption information RO 03/18/2016
R1.7 CT |Add Tape and Reel Information anddSL Level | 04/06/2016
R1.8 CT | Add ESD information R 11/08/2016
R1.9 PPJ | Modify the format of the doctifheht. 04/10/2017
R1.10 CT | Update Tape and Reekijifaphation 12/28/2017
R1.11 CT | Add package thermal Parameters in Section 9.1 | 04/23/2018
NW | Update packaggjntofmation 11/15/2018
1. Delete L8972 information;
R1.12 PP J 2. Update . 6.1.1 07/12/2019
R113 | CT/PP J Updatesgklng method to tray and Tray 10/19/2019
Inforrredien
1, ate feature list
2¢¥dd 1/O Type of the pin
R1.2 Terry D Update about electrical characteristics 03/01/2022
. 6 /package information/ power-up and reset
,E\\ sequence
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6. Pinning Information

6.1 Pin Configuration
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Figure 6.1.1 LT8912B QFN64 (7.5*7.5) Top View
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6.2 Pin Description

Table 6.2.1 LT8912B (QFN64) Pin Description

PIN#

PIN NAME

/10
Type

/10

DESCRIPTION

MIPIRX0_DP

Analog

MIPI® D-PHY Channel-0 Data Lane-0 Positive Input

Positive input of Uni-directional polarity swappable differential pairs up
to 1.5Gb/s. There is an internal 100Q terminator between this pin and

MIPIRX0_DN. \A

MIPIRX0_DN

Analog

MIPI® D-PHY Channel-0 Data Lane-0 Negative Input
Negative input of Uni-directional polarity swappable dlfferer’
to 1.5Gb/s. There is an internal 100Q terminator between th n
MIPIRX0_DP.

rs up
and

MIPIRX1_DP

Analog

MIPI® D-PHY Channel-0 Data Lane-1 Positive @1‘9
Positive input of Uni-directional polarity swappableNdifferential pairs up
to 1.5Gb/s. There is an internal 100Q termi r between this pin and
MIPIRX1_DN.

h .

MIPIRX1_DN

Analog

MIPI® D-PHY Channel-0 Data Lane- t;gatlve Input
Negative input of Uni-directional ity $wappable differential pairs up
to 1.5Gb/s. There is an inte% erminator between this pin and

VCCA_MIPIRX

MIPIRXO_DP.
wer

MIPI® D-PHY Channel-
1.8V power supply fO‘I\ input. Should be filtered and noiseless.

VSSA_MIPIRX

MIPI® D-PHY C 1 Ground
1.8V ground fo input.

MIPIRX_CKP

Analog

MIPI® D- Ppgvzc@/ nel-0 Data Clock Lane Positive Input
Positive i DDR clock differential pairs up to 750Mb/s in
quadr ase with data signals. There is an internal 100Q
tejm etween this pin and MIPIRX_CKN.

MIPIRX_CKN

Analog

\lﬁ ative input of DDR clock differential pairs up to 750Mb/s in
a

D PHY Channel-0 Data Clock Lane Negative Input

drature phase with data signals. There is an internal 100Q
terminator between this pin and MIPIRX_CKP.

MIPIRX2_DP

MIPI® D-PHY Channel-0 Data Lane-2 Positive Input

Positive input of Uni-directional polarity swappable differential pairs up
to 1.5Gb/s. There is an internal 100Q terminator between this pin and
MIPIRX2_DN.

10

MIPIRX2_DN

g
4

MIPI® D-PHY Channel-0 Data Lane-2 Negative Input

Negative input of Uni-directional polarity swappable differential pairs up
to 1.5Gb/s. There is an internal 100Q terminator between this pin and
MIPIRX2_DP.

11

Mllg{ggp
o\

¥

Analog

MIPI® D-PHY Channel-0 Data Lane-3 Positive Input

Positive input of Uni-directional polarity swappable differential pairs up
to 1.5Gb/s. There is an internal 100Q terminator between this pin and
MIPIRX3_DN.

12(

QY
>Qs\ll\'/IIPIRX3_DN

Analog

MIPI® D-PHY Channel-0 Data Lane-3 Negative Input

Negative input of Uni-directional polarity swappable differential pairs up
to 1.5Gb/s. There is an internal 100Q terminator between this pin and
MIPIRX3_DP.

13

R6K

Analog

BandGap External Resistor
External 6K resistor between this pin and VSSA_MIPIRX for setting
internal reference current.

14

HPD

LVTTL

HDMI TX HPD Control

HDMI TX Hot-Plug Detect Control. In this case, there is a 100K
pull-down resistor. The input schmitt trigger has a hysteresis window
with VL=0.59V and VH=1.2V.

15

VBUS

Analog

+5V Power for Bus-Powered USB link

We produce mixed-signal products for a better digital world!
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PIN# PIN NAME o 1/10 DESCRIPTION
Type
16 USB_ID Analog | USB_ID for OTG application
Digital Ground
7 VSS G 10 1.8V ground for digital logic.
Digital Power Supply
18 VDD P 10 1.8V power supply for digital logic. Should be filtered and noiseless.
\
USB Data Positive Input \‘5
19 USB_DP Analog I Positive input of USB2.0 diffferential signal up to 480Mb/s. Q
. S
USB Data Negative Input
20 USB_DM Analog I Negative input of USB2.0 diffferential signal up to 480&
HDMI TxPHY Channel-0 Clock Lane Negative s@ﬁ(
Negative HDMI TxPHY output TMDS clock up to 1 Hz. This pin with
21 HDMITX_CKN Analog 0 HDMITX_CKP can also be used as interna)ﬁgk signal output test
pins. -~
HDMI TxPHY Channel-0 Clock L e\P%?ﬁive Output
Positive of HDMI TxPHY output lock up to 1.5GHz. This pin with
22 | HDMITX_CKP Analog O |HDMITX_CKN can also be u @tﬁmal clock signal output test
pins.
AN
HDMI TxPHY Ground . YA
23 | VSSA_HDMITX G 10118V ground for HDNN%Q( output.
L 4 \ )
HDMI TxPHY -0 Data Lane-0 Negative Output
24 HDMITX0_DN Analog o HDMI outp T%{giidata up to 3.0Gb/s.
A
AY
HDMW Y Channel-0 Data Lane-0 Positive Output
25 HDMITX0_DP Analog o y@&t TMDS data up to 3.0Gb/s.
~
N :ymﬁl TXPHY Power
26 VCCA_HDMITX P IO\</ .8V power supply for HDMI TxPHY output. Should be filtered and
R noiseless.
27 HDMITX1 DN Analo 9\\)(; HDMI TxPHY Channel-0 Data Lane-1 Negative Output
—~ 9 HDMI output TMDS data up to 3.0Gb/s.
4
% HDMI TxPHY Channel-0 Data Lane-1 Positive Out
- - put
28 HDMITX1_DP A o HDMI output TMDS data up to 3.0Gb/s.
) HDMI TxPHY Ground
29 VSSA_HDMITX “\ G 10 1.8V ground for HDMI TxPHY output.
HDMI TxPHY Channel-0 Data Lane-2 Negative Output
30 HDM”’(—@ Analog O |HDMI output TMDS data up to 3.0Gb/s.
V_ N
N o
HDMI TxPHY Channel-0 Data Lane-2 Positive Output
31 ;\\@XZ—DP Analog O |HDMI output TMDS data up to 3.0Gb/s.
N
Digital Ground
32(‘50 Vss G 10 1.8V ground for digital logic.
y VDD P 10 Digital Power Supply

1.8V power supply for digital logic. Should be filtered and noiseless.

HDMI TxPLL Power Supply

34 | VCCA_HDMIPLL P 10" 11.8V power supply for HDMI TxPLL output.
HDMIPLL External Low-Pass Filter

35 LPF Analog I0 |Connect a 2nF capacitor to this pin. It serves as loop filter of internal
HDMIPLL.

36 | VSSA_HDMIPLL G io |HDMITxPLL Ground

1.8V ground for HDMI TxPLL output.

We produce mixed-signal products for a better digital world!
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PIN# PIN NAME - 110 DESCRIPTION
Type
LVDS Channel-0 Data Lane-3 Positive Output
37 LVDSTX3_DP Analog o Positive output of differential pairs up to 1.0Gb/s.
LVDS Channel-0 Data Lane-3 Negative Output
38 LVDSTX3_DN Analog o Negative output of differential pairs up to 1.0Gb/s.
LVDS Channel-0 Clock Lane Positive Output
39 LVDSTX_CKP Analog o Positive output of clock differential pairs up to Datarate/7 Mb/s.
LVDS Channel-0 Clock Lane Negative Output A
40 LVDSTX_CKN Analog o Negative output of clock differential pairs up to Datarate/7 M’ti \
Al
LVDS TxPHY Power Supply U
41 VCCA_LVDSTX P 10 1.8V power supply for LVDS TxPHY output. fo. 2
A"/
LVDS TxPHY Ground %)
42 VSSA_LVDSTX G 10 1.8V ground for LVDS TxPHY output. 0
LVDS Channel-0 Data Lane-2 Positive t
43 LVDSTX2_DP Analog o Positive output of differential pairs up to\j?&/i
LVDS Channel-0 Data Lane-2 Negatlvg Butput
44 LVDSTX2_DN Analog o Negative output of differential pa'%&é&t 1.0Gb/s.
LVDS Channel-0 Data Laney1:Positive Output
45 LVDSTX1_DP Analog o Positive output of diﬁerentla% up to 1.0Gb/s.
LVDS Channel-0 Da Negative Output
46 LVDSTX1_DN Analog o Negative output ofg}"&\e al pairs up to 1.0Gb/s.
A
47 LVDSTX0_DP Analog o LVQS Chann 2 m Lalne-O Posﬂwe Output
Positive outg R Qjﬁerentlal pairs up to 1.0Gb/s.
X g
LVDS CI@%&O Data Lane-0 Negative Output
48 LVDSTX0_DN Analog o Negat'yeg ut of differential pairs up to 1.0Gb/s.
49 | VSSA_SYSCLK G o |SystePLL Ground
A ound for system PLL.
\l s/tvem PLL Power Supply
50 VCCA_SYSCLK P l% .8V ground for system PLL.
51 VSSA_LVDSPLL G @ LVDS TxPLL Ground1.8V ground for LVDS TxPLL
LVDS TxPLL Power Supply
52 VCCA_LVDSPLL P‘\ \ 10 1.8V power supply for LVDS TxPLL
N
Q Crystal Clock Input (25MHz, 100ppm)
53 XTALI Qﬂalo | A crystal oscillator should be attached between this pin and XTALO.
. 6 9 However, a CMOS 1.8V compatible clock signal can also be connected
AN to this pin as reference clock of LT8912B
A
O\ Crystal Clock Output
54 XTAKO Analog O |A crystal oscillator should be attached between this pin and XTALI. If
A XTALI is used as reference clock input, this pin must be floating.
Q\ External Pixel Clock Input
* 0 In default, this pin is configured as external reference (pixel) clock input
\§ for HDMIPLL.
55 Q REFCLK LVTTL I0 |Digital Test Signal Output (GP100)
C) When this pin is configured as GPIO, it serves as digital test signal
\/ output. The input schmitt trigger has a hysteresis window with
VL=0.59V and VH=1.2V.
Digital Ground
56 VSS G 10 1.8V ground for digital logic.
Digital Power Supply
57 VDD P 10 1.8V power supply for digital logic. Should be filtered and noiseless.
LVTTL I12S Serial Audio Data Input
58 SDO_CEC 10 |In default, this pin is configured to 12S serial audio data input.
oD
CEC
We produce mixed-signal products for a better digital world!
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PIN#

PIN NAME

/10
Type

/10

DESCRIPTION

This pin can also be configured as HDMITx CEC 10 with open-drain
output.

The input schmitt trigger has a hysteresis window with VL=0.59V and
VH=1.2V.

59

WS |

LVTTL

12S Audio Word Select Input

In default, this pin is configured to 12S channel select input.

SPDIF Audio Signal Input

This pin can also be configured as SPDIF audio data input. %
Digital Test Signal Output (GP102) Q\
When this pin is configured as GPIO, it serves as digital te@
output.

The input schmitt trigger has a hysteresis window with \@).SQV and
VH=1.2V.

60

SCLK _|

LVTTL

I12S Audio Data Clock Input \)

In default, this pin is configured as /\

Digital Test Signal Output (GPIO3) /

When this pin is configured as GPIO, t*serv s as digital test signal
output.

The input schmitt trigger has a @Vlndow with VL=0.59V and

VH=1.2V.

61

S_SDA

LVTTL
oD

pull-up resistor. Supp CMOS logic levels.
The input schmitt t{ \s as a hysteresis window with VL=0.59V and
VH=1.2V. 7/,':

12C Data 10 /@
It serves as the serial;pp@? O slave for register access with a 20K

62

S_scCL

LVTTL
oD

12C Data
It serves serial port data clock slave for register access with a
istor. Supports 1.8V CMOS logic levels.

20K p p
jﬁ%hmitt trigger has a hysteresis window with VL=0.59V and
V, =\1

63

INT

N
LVTTL QD
S

,‘\{b

N

IMpt Request Output

N default, this pin is configured as interrupt request (IRQ) output.
Digital Test Signal Output (GP1O01)

When this pin is configured as GPIO, it serves as digital test signal
output. The input schmitt trigger has a hysteresis window with
VL=0.59V and VH=1.2V.

Analog Reference Voltage Test Signal Output

When INT and GPIO function are disabled, this pin can also be used as
analog reference voltage test signal output.

64

RESET_N

Q

XJ
N~ LVTTL

Hardware Reset Input
Chip reset signal. Active LOW. The input schmitt trigger has a
hysteresis window with VL=0.59V and VH=1.2V.

We produce mixed-signal products for a better digital world!
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7.1 Functional Block Diagram

mipirx_dai—+> MIPI Rx A [vdstx \dao
N PHY Ctrilane (oot SNIE | sogler (el V08 X | LYRS T {
mipirx_cki > Merge/Protocol %(_cko

C
A :‘b%Q
7N

refclk > oL | HOMITx | HOMITX [ » hdmitx_dac
" Controller PHY .
scli« » hdmitx_cko
[2C Slave &
sda|« \55/

XI X0 {%;)%/‘Q

\
Figure 7.1.1 LT8912B_ 5éthgilal Block Diagram

7.2 Detailed Description @’
N0
7.2.1 MIPI DSI Controller \

LT8912B implements one clock lane and four%@ata lanes with polarity swappable, and may be configured to support one, two,
three or four DSI data lanes per channel. Ogused DSl input pins should be left unconnected or driven to LP11 state. The bytes
received from the data lanes are mergeg‘ mode to form packets that carry the video stream. DSI data lanes are bit and byte
aligned.LT8912B supports only Nongg' mode video operation with Sync Events and continuous clock on clock lane.

i
i
HS-PREPAR
i

¢ /o.’;’.oio 0o of1 1 1)o)
i =HS Driver Enable |

! ‘ 1 \ | i

| ‘ ! | ’ ! !

; * 3 ; | 3 : =HS Driver Disable
cl \\ =LP Driver Disable =LP Driver Enable

Figure 7.2.1.1 Switching Timing Between Low Power Mode and High Speed Mode in Video Mode

The DSI Controller receives Rx D-PHY signals, including LP mode data, 4 data-lane 8bit HS mode data and HS byte clock. It then
merge 4-lane 8bit data into 32bit, decode MIPI packets and stores the video RGB data into the memory. The DSI controller can
also rebuild display timing and put the video RGB data which are stored in the memory out to the display devices through the
LVDS TX or HDMI TX.

We produce mixed-signal products for a better digital world!
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The controller supports RGB666, RGB888, RGB666 loosely format data input from MIPI TX source. It supports 480P, 720P and
1080P VESA standard display format resolution output to LVDS or HDMI. The controller can also support dynamic adjusting PLL
in order to send a stable video data and timing format to display device.

Figure 7.2.1.1 shows the timing relation when MIPI receiver switches between Low-Power (LP) Mode and High-Speed Data
Transmission (HSDP) Mode. LT8912B only supports video mode data transmission.

7.2.2 MIPI Rx D-PHY

MIPI Rx D-PHY has 4 data lanes and 1 clock lane, with each lane combining HS-RX and LP-RX. Each HS-RX supports 80M to
1.5Gbps data rate, and the maximum data rate of LP-RX is 10 Mbps according to specification.

IC supply voltage (1.2V-3.3V*)
DATA Tserue ’1‘ ThoLo OQ
Low-Power signaling level (e.g. 1.2V)

> 0 5U|INST + Tskew

‘1 1 Data Bit Time = 1 U™ 1 Data Bit Time = 1 Ul >‘
UIINST(1) ’}.1 UIINST(2)

¥

1\~ \/
@R‘Cock Pero7 U\NST(1) +UIINST(2)

Figure 7.2.2.1 MIPI Rx D-PHY Electrical Parameter and TQ}( efinitions: (Left) Line Levels;
(Right)DDR Clock and Data

Max LP-RX High

------------------- e o = CKP
HS diff. swing (e.g. 200mV)

& S0ORB0RRE - |- -

HS common level

4 Eg- MV} CKN

T|m|ng

In High-Speed mode, each Lane is terminated on both sides and @%‘Sd a low-swing, differential signal. HS-RX will convert the
input serial data into 8-bit parallel data. RXEQ can compensateyya m 9dB attenuation introduced by PCB or cable. There is
also internal path to compensate the skew between data Iane)@lock lane to guarantee enough setup time and hold time.

In Low-Power mode, all wires are operated single-ended nan-terminated mode with a large swing, e.g. 1.2V. LP-RX shall be
always working and monitoring line levels for working anging.

There is also on-chip Rterm Calibration scheme to r¢ differential input impedance between 80~125 Q.

Table 7.2.2.1 MIPI DSI RXAQ-IY Clock and Data-Clock Timing Specifications
£

Clock Parameter Symbol Min Tup Max Units Notes
Ul Instantaneous UIINST» Q}\ 12.5 Ns 1,2
Ul Variati -10% 10% ul 3

ariation % o, - Ui 2
Data-CIocIf Skew s\\sKEwer] -0.15 0.15 UlinsT 5
@ Transmitter O\ -0.20 0.20 Ulinst 6
Data-Clock Set()o ; T 0.15 Ulinst 7
@ Receiver SETURIR 0.20 UlinsT 8
Data-Clo d Tt 0.15 UlinsT 7
@ Rg‘\, 0.20 Ulst 8
1. alue corresponds to a minimum 80 Mbps data rate.

minimum Ul shall not be violated for any single bit period, i.e., any DDR half cycle within a data burst. The allowed

N\ instantaneous Ul variation can cause instantaneous data rate variations. Therefore, devices should either accommodate
ese instantaneous variations with appropriate FIFO logic outside of the PHY or provide an accurate clock source to the

Lane Module to eliminate these instantaneous variations

3. When Ul 2 1ns, within a single burst

4. When Ul < 1ns, within a single burst

5. Total silicon and package skew delay budget of 0.3*UIINST when D-PHY is supporting maximum datarate = 1 Gbps.

6. Total silicon and package skew delay budget of 0.4* UIINST when D-PHY is supporting maximum datarate > 1 Gbps.

7. Total setup and hold window for receiver of 0.3* UIINST when D-PHY is supporting maximum datarate = 1 Gbps.

8. Total setup and hold window for receiver of 0.4* UIINST when D-PHY is supporting maximum datarate > 1 Gbps.

We produce mixed-signal products for a better digital world!
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7.2.3 LVDS Controller
Display Interface

The display interface supports single (24-bit) pixel out format, and supports the 6-bit/color or 8-bit/color LCD panel. Built in
internal PLL locking to the reference clock generates all of the display timing to various LCD panels.

Single Pixel LVDS Transmitter

The LVDS transmitter is designed to support single pixel data transmission between Scaler and Flat Panel Display. For single
pixel mode, the transmitter converts 24 bits (single Pixel 24-bit color) data into 4 LVDS (Low Voltage Differential Signaling) data
streams. Control signals (VSYNC, HSYNC, DE and one user-defined signals) are sent during blanking intervals. %S

transmitter can support the following mode: Q\
1. Single pixel mode O

2. 24-bit panel mapping to the LVDS channels
3. 18-bit panel mapping to the LVDS channels @

Panel Data Mappings 0

Table 7.2.3.1 Bit-Mapping 6 bit (5~0) +2 bit (7~6) ¢<>\
N

TOLK+ | | I " |
L&

LVDS |Bit1 Bit0 Bit6 Bit5 Bit4 Bit3 Bit2 N\ | Bit0 Bit6 Bit5
TX0 R1 RO G0 R5 R4 R3 R2 < ~ |RO GO R5

X1 G2 G1 B1 BO G5 G4 G3 K82 G1 B1 BO
X2 B3 B2 DE VS HS B5 "1B3 B2 DE VS
X3 R7 R6 RSV B7 B6 G7  >4RGeN R7 R6 RSV B7

Table 7.2.3.2 Bit-Mappingié%n (7~2) +2 bit (1~0)
TCLK+ | | @@ | |

L N
LVDS |Bit1 Bit0 Bit6 Bits < NBitd Bit3 Bit2 Bit1 Bit0 Bit6 Bitb
X0 R3 R2 G2 R7 , }R6 R5 R4 R3 R2 G2 R7
X1 G4 G3 B3 2~ |G7 G6 G5 G4 G3 B3 B2
X2 B4 B3 DE g@’ HS B7 B6 B5 B4 DE VS
X3 R1 RO RSY 1 BO G1 GO R1 RO RSV B1
>

7.2.4 LVDS TxPHY @Q

LVDSTx PHY has 4 data I@d 1 clock lane. It receives video data and timing from Ivds controller to construct Ivds data
format for transmission. Tt@ est data rate on every single data lane is 1.12Gbps depending on the setting of lane number and
video data rate.The LV, lock frequency is up to 160MHz. The LVDS signal swing can be set from 150mV to 500mV for
different application@anent and lower EMI. The common mode voltage of LVDS signal can be set from 0.8V to 1.4V to
cover the requireme different LVDS Rx. For detailed information please refer to LVDS DC and AC specification.

»@@
OQ
AV
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Figure 7.2.4.1 LVDS TxPHY Output Clock and Data T&gygram

7.2.5 HDMI Controller )@’

Audio Data Capture Logic Block "\9

The LT8912B device supports S/PDIF, 2 channel 12S audio interfa _‘%Qaudio input. One 12S serial data input allows
transmission of DVD-Audio and decoded Dolby Digital to A/V receiver$7/oe igh-end displays. The interface supports 2-channel
audio from 32 kHz to 192 kHz. The input clock (SCK) latches the i
The S/PDIF stream can carry 2-channel uncompressed PCM dat

61937) formats. The S/PDIF input supports audio sampling rate3\fi

chip logic extracts the clock from the incoming S/PDIF data ﬁ%\/&
@/

0958) or a compressed bit stream for multi-channel (IEC
32 to 192 kHz. No clock input is required for S/PDIF; the
tream frequency information is automatically extracted from

=

incoming stream headers.

HDMI Process Block \<\{k)

The HDMI processor block takes the video data ffom the video capture block and the audio data from the audio FIFO. Packet
generator block and merges with the video a&form the HDMI link frame. The TMDS encoder performs 8 to10 bit TMDS
encoding on the audio/video data. This da &Q put to three TMDS differential data lines along with a TMDS differential clock.
The link data is encoded with the TMDS %der and traverses an output FIFO to perform clock domain conversion. The output
of the FIFO is synchronized with the % ' clk’ from the transmitter analog core.

7.2.6 HDMI TxPHY @Q

HDMI TxPHY is compliant i 11.4 standard .It can support up to 60Hz 1080p 8-bit HDMI output. The swing of TMDS signal
can be set from 400mV to, . There is a pre-emphasis function in the PHY which could help to compensate the attenuation
of signal caused by a I@ able. With the inner HPD circuit, the PHY can detect the attendance or absence of RX terminal
instantly.

We produce mixed-signal products for a better digital world!
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8. Electrical Characteristics

8.1 Absolute Maximum Conditions

Table 8.1.1 Absolute Maximum Conditions

SYMBOL DESCRIPTION MIN TYP MAX Unit
VCCA_MIPIRX
VCCA_LVDSTX
VCCA_HDMITX \*
VCCA_HDMIPLL (1.8V Power Supply Voltage -0.3 2.2 Q\
VCCA_LVDSPLL (D
VCCA_SYSCLK
Vi Vo CMOS Terminal Input Voltage Range -0.3 \ﬁ:p \%
A~
Ts Storage Temperature -65 //\ 150 C
Ty Junction Temperature o= Q 125 °C
HBM 50, | \Y
ESD ‘@w%‘b
CDM /200 v
Note: Permanent device damage may occur if absolute maximum conditions W@Eggded.
3
8.2 Normal Operating Conditions b’{%\
Table 8.2.1 Normal Op onditions
YO
SYMBOL DESCRIPTION MIN TYP MAX Unit
VCCA_MIPIRX AR/
VCCA_LVDSTX N
VCCA_HDMITX ~
VCCA_HDMIPLL |(1.8V Power Supply Voltag \k) 1.65 1.8 1.95 \
VCCA_LVDSPLL K
VCCA_SYSCLK
VDD «O
N
VCCn Power Supply Vo% Noise 50 mV
Ta Operating F@&“‘femperature -40 27 85 C
B.c Junctior)t\@se Thermal Resistance 9.85 °C/w
O\v
8.3DC CharacO istics
C) Table 8.3.1 DC Characteristics
Symbol Parameter MIN TYP | MAX Unit
MIPIRX HS Line Receiver DC Specifications
AVDTH Differential input high voltage threshold 70 mv
4\/\/ VIDTL Differential input low voltage threshold -70 mV
VIHHS Single ended input high voltage 460 mV
VILHS Single ended input low voltage -40 mV
VCMRXDC Input common mode voltage 70 330 mV
Differential input impedance 80 125 Q
MIPIRX LP Line Receiver DC Specifications
VIL-ULPS Logic 0 input voltage, in ULP State 300 mV
We produce mixed-signal products for a better digital world!
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VIL Logic 0 input voltage, not in ULP State 550 mV
VIH Input high voltage 880 mV
VHYST Input hysteresis 25 mV

MIPIRX Contention Line Receiver DC Specifications

VILF Input low fault threshold 200 450 mV

LVDS Transmitter DC Specifications

VIDTH Differential input high voltage threshold 50 m\\/\¥
VIDTL Differential input low voltage threshold -50
VCMRXDC Input common mode voltage 0 1200 1800 &
HDMI Transmitter DC Specifications
Vewn rowi  |HDMI TMDS output swing | 400 [ 500 [\ | mv
8.4 AC Characteristics \_?O\
Table 8.4.1 AC Characteristics «le
Symbol Parameter MIN TYP | MAX Unit
MIPIRX HS Line Receiver AC Specifications
AVCMRX(HF) |[Common mode interference beyond 450MHz y}\\)\/ 200 mVpp
AVCMRX(LF)  |Common mode interference between 50M andéﬂ)m i -50 50 mVpp
Ccm Common mode termination ‘&;“7\/}) 60 pF
Rterm Termination Resister SA:X\@ 80 100 125 Q
MIPIRX LP Line Receiver AC Specifications
eSPIKE Input pulse rejection . '/W 300 V.ps
TMIN Minimum pulse response \{l\) ’ 20 ns
VINT Peak interference volt‘agg\K 200 mV
fINT Interference frequeqcﬂv 450 MHz
LVDS Transmitter AC Specifications
CLK Ouput clk cy@.\" 6.25 Tc 37.0 ns
trise VOQ {l%@é 20% to 80% 250 350 500 ps
tra Vm‘ﬁme, 20% to 80% 250 350 500 ps
T @t data position0 -0.15 0 0.15 ns
T4 ~ \-Input data position1 Tc/7-0.15 Tc/7+0.15 ns
TZ\Q‘ Input data position2 2T¢/7-0.15 2Tc/7+0.15 | ns
‘s'q}) Input data position3 3T¢/7-0.15 3Tc/7+0.15 | ns
(\\ 4 Inputdata position4 4Tc/7-0.15 4Tc/7+0.15 ns
4\/\/ Ts Input data position5 5Tc/7-0.15 5Tc/7+0.15 ns
Ts Input data position6 6Tc/7-0.15 6Tc/7+0.15 | ns
Rterm Termination Resister 80 100 125 Q
HDMI Transmitter AC Specifications
foLk_Homi HDMI Clock frequency 150M Hz
To_Homi HDMI Clock duty cycle 40 50 60 %
Tr/Tf TMDS signal rise/fall time (20%~80%) 75 ps

We produce mixed-signal products for a better digital world!
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TrcM/Trcm Common signal rise/fall time (20%80%) 600 2500 ps

8.5 Power Consumption

Table 8.5.1 Power Consumption

Function Power Consumption (mA)
MIPI-to-HDMI 149mA @ 1080P 60Hz 110mA @ 720P 60Hz 78mA @ 480P 60Hz
MIPI-to-LVDS - 144mA @ 720P 60Hz 115mA @ 480P 60H(A
Q\
8.6 Power-up and Reset Sequence O

ek
PN
)
%L‘V

VCC18 / BN %

X
-\ O
RST_N §\/
N

R
Figure 8.6.1 Pow%&uence
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9. Package Information

9.1 Package Dimensions

The LT8912B is available in QFN64 7.5 x 7.5 x 0.75mm.

TOP VIEW BOTTOM VIEW
‘ D2 co.35%&
N
. ! 49 ‘ 64 Q
‘ UUUUUUU;UUUUUUU < ’
| 480D ‘ T
‘ = | p
=
‘ = | Cg
= | L&
= d
B T S N = | s
=2 S IR S N
= 9 g
= d
! B \.4‘ P
‘ = \ d
i ) %‘ \/— g
‘ ) i (e
= d
| 30 /. N l 16
‘ ﬂﬂﬂﬂﬂ\ﬂﬂﬂﬂﬂﬂﬂw
5 |
L K
PACKAGE TYPE
JEDEC QULINE N/A
PKG CODE|  WQFN(X764)
SYHBOLS | WIN. | NOM.| MAX.
A |00 0.75 | 0.80
M| 0.00 | 0.02 ] 0.05
A3 0.203 REF.
b 0.15] 0.20 [ 0.25 NOTES :
5 7.50 BSC 1. ALL DIMENSIONS ARE IN' MILLIMETERS.
E 7.50 BSC 2. DIVENSION b APPLIES TO METALLIZED TERMINAL
- 040 BSC AND IS MEASURED BETWEEN 0.15mm AND 0.30mm
L |030]040]050 FROM THE TERMINAL TIP. IF THE TERMINAL HAS
kK Joz0] - | — THE OPTIONAL RADIUS ON THE OTHER END OF THE
TERMINAL, THE DIMENSION b SHOULD NOT BE
PAD SIZE b2 £2 LEAD PINISH I jepec cope MEASURED IN THAT RADIUS AREA.
i | wow. | wax. v [ow. [wax. [pue n|_PPF 3. BILATERAL COPLANARITY ZONE APPLIES TO THE
2 w515 [ 620 [ 6.25 [ 6.15 [ 6.20 ‘625 v ‘ v EXPOSED HEAT SINK SLUG AS WELL AS THE

p\ease tefers to the bonding diagram

w R RBT T SRR T IR R TR AR EROF T K
is an universal character, which means maybe replaced by specific character, the actual rhavadm&O TERMINALS.

Figure 9.1.1,‘\5%912B QFN64 7.5mmx7.5mm Package Dimensions
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