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1. General Description

The LT8711H is a DisplayPort (DP) to HDMI converter, designed to connect a DP source to a
HDMI sink. The LT8711H integrates a DP 1.2 compliant receiver, and a HDMI 1.4 compliant
transmitter. The receiver port integrates a CC controller which enables DP Alternate Mode
support when connected to a USB Type-C source.

The DP interface comprises 4 main lanes, AUX channel, and HPD signal. The receiver supports
maximum 5.4Gbps (HBR2) data rate per lane. The DP receiver incorporates HDCP 1.3 content
protection scheme with an embedded key option for secure transmission of digital audio-vide'e\f)

content. QQ

The HDMI interface includes 4 TMDS clock/data pairs, DDC, and HPD signal. The HDMb
transmitter is capable of supporting up to 3Gpbs data rate, quite adequate for handﬁ?video
resolutions up to FHD 1080p 120Hz 3D and UHD 4k 30Hz formats. The transmiilesr also performs
downstream RX sensing and calibrates its output swing automatically. The HDNM transmitter
integrates a HDCP 1.4 encryption engine which provides digital audio-video Icontent protection
through this port. A

XN
The device is capable of automatic operation that is enabled by anﬁ%rated MCU that uses an
embedded SPI flash for microcode. System control is also available:through the use of a
dedicated configuration 12C slave interface. «&“\/\

Two package types are available, LT8711H and LT871 11-‘{>C, gr:d both are provided in a 64-lead
QFN package with ePad and specified over -40°C to X&*C operating temperature range.
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1.1 FEATURES

o DisplayPort receiver
- DP 1.2 compliant
- HDCP 1.3 compliant
- Link rate 5.4/2.7/1.62Gbps (HBR2/HBR/RBR)
- 1/2/4 lanes
- Integrated CC controller for USB type-C Alt Mode support
- 1Mbps AUX channel
Equalizer
. HDMI transmitter QQ
- HDMI 1.4 compliant
- DVI 1.0 compliant \\fo
- AC-couple capable N
- Data rate up to 3Gbps \».,' >
- FHD 1080p 60Hz 3D \Va
- UHD 4k 30Hz Q‘Q}“
- Pre-emphasis )@
- Downstream RX sensing
- Output swing calibration gb{
5V tolerance DDC/HPD 1/Os | i/
. Integrated MCU with embedded SPI flash AV
o Power supply: 3.3V for I/O and 1.2V for corﬂ‘

e 64-pin QFN package XA
. \/
1.2 APPLICATIONS N
— &
e Docking station )

o DP-to-HDMIdongle/adapterA{/
&Q
>
&\
Q
&Z;
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2. Function Description

2.1 FUNCTION BLOCK DIAGRAM

Video
Extraction & R
DisplayPort HDCP Recovery HDMI TX

) N

RX Decryption Audio (HDCP) A

* Extraction & <S:Y'
Recovery
PR AUX LERLOg > ocM
Memory
, N\l
CcC Clock 12C }g% SPT
Controller Generation Slave X@'
Ny
XA )
QY
\/ \
&
N
Y
N
P
g{/\/
O
)
S
XY

\)QQ
Confidential 6



Lontium Semiconductor

LT8711H DP to HDMI Converter

Data Sheet R1.6

2.2 PIN CONFIGURATION
Two package types are available: LT8711H and LT8711H-C.
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2.3 PIN DESCRIPTIONS

LT8711H:
PIN NAME FUNCTION NOTES
1,10, 13 VSSTA33 Ground rail of 3.3V analog power for HDMI
X
63, 64, HTX_C-, HTX_C+, High speed output of HDMI TX AC-coupling
2,3, HTX_DO0-, HTX_DO0+, cg\pable
8,9, HTX_D1-, HTX_D1+, ’
11,12 HTX _D2-, HTX D2+
4 VCOMT AC-couple biasing common ground for
HDMI TX o
5 VCCTA33 Power rail of 3.3V analog power for HDMI
X
6 Power rail of 1.2V digital pcowefff)r HDMI
>
7 Ground rail of 1.2V dlwpower for HDMI
X
14, 41, 42, 49, 58 Power rail of 1 ;%\ ital core power
15, 33 VCCRP12 Power rail 2\/analog power for
DisplayPo PLL
16, 34 VSSRP12 GroundY f 1.2V analog power for
DlsplayPort RX PLL
17, 21, 28, 32 VSSRA12 g,(buﬁ}d rail of 1.2V analog power for
isplayPort RX
18, 19, DRX_DO0+, DRX_DO-, ”DlsplayPort RX main link input
22, 23, DRX_D1+, DRX_D1-, {Q /
26, 27, DRX_D2+, DRX_D2-,x ™
30, 31 DRX_D3+, DRX_D3*\"
20, 29 VCCRA12 -;\’zf - Power rail of 1.2V analog power for
DisplayPort RX
24 VCCRA33 O Power rail of 3.3V analog power for
DisplayPort RX
25 VSSRAQ/I& Ground rail of 3.3V analog power for
. DisplayPort RX
35 RFK)?‘P Analog current reference. A resistor of
2KQ (1%) should tie this pin to VSSRA33.
36, 37 [“DRX_AUX-, DRX_AUX+ DisplayPort RX AUX interface
38, 39 XTAL_OUT, XTAL IN Crystal interface
40 ATEST Analog test pin
43 Q) DRX_HPD_CC HPD output(low-driving open drain) of 5V tolerance.
DisplayPort RX, which can also be Optional internal
. \Q configured as CC I/O in USB type-C 4.7k Q pull-up.
N application
44, 5%\ ) VCC33 Power rail of 3.3V LVTTL I/O power
, 48’ SPI_SCK, SPI_MOSI, Flash SPI programming interface Internal weak
53,54 SPI_CSN, SPI_MISO pull-down for
SPI_MISO
46 RST_N Active low reset input Internal weak
pull-up
47 INTIO_GPIO_2 GPIO 2 of on-chip MCU, shared with
interrupt input or output
50 CSDA_GPIO_4 GPIO 4 of on-chip MCU, shared with
configuration 12C SDA
51 CSCL_GPIO_3 GPIO 3 of on-chip MCU, shared with

configuration 12C SCL
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55 HTX_HPD HPD input of HDMI TX 5V tolerance
56, 57 HTX_DSDA, HTX_DSCL DDC interface of HDMI TX 5V tolerance.
Internal 20k Q@
pull-up.
59 AP_FILT Low-pass loop filter connection for audio
stream PLL
60 VSSSP12 Ground rail of 1.2V analog power for video
stream PLL
61 SP_FILT Low-pass loop filter connection for video
stream PLL
62 VCCSP12 Power rail of 1.2V analog power for video
stream PLL
65 EPAD Common ground
QP
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LT8711H-C:
PIN NAME FUNCTION NOTES
1 VCCSP12 Power rail of 1.2V analog power for video
stream PLL
2,3, HTX_C-, HTX_C+, High speed output of HDMI TX AC-coupling
4,5, HTX_DO0-, HTX_DO+, capable
10, 11, HTX_D1-, HTX_D1+,
12,13 HTX_D2-, HTX_D2+ A
6 VCOMT AC-couple biasing common ground for Q
HDMI TX
7 VCCTA33 Power rail of 3.3V analog power for HDMI
TX O
8 Power rail of 1.2V digital power.for HDMI
TX TN
9 Ground rail of 1.2V digital\power for HDMI
X v
14, 41, 42, 49, 61 Power rail of 1.2V digital core power
15, 33 VCCRP12 Power rail of 1. analog power for
DisplayPort R
16, 34 VSSRP12 Ground railS@‘)*L.ZV analog power for
DisplayRert RX PLL
17, 21, 28, 32 VSSRA12 Grourjd"raiYof 1.2V analog power for
DisplayPort RX
18, 19, DRX_DO0+, DRX_DO-, DisplayPort RX main link input
22, 23, DRX_D1+, DRX_D1-, A
26, 27, DRX_D2+, DRX_D2-, -/ |\/
30, 31 DRX_ D3+, DRX D3- -~ Q
20, 29 VCCRA12 SQ\/\ S Power rail of 1.2V analog power for
Rire DisplayPort RX
24 VCCRA33 h Power rail of 3.3V analog power for
DisplayPort RX
25 VSSRASS& ) Ground rail of 3.3V analog power for
DisplayPort RX
35 RE?(TQ> Analog current reference. A resistor of
2KQ (1%) should tie this pin to VSSRA33.
36, 37 DRX_AUX-, DRX_AUX+ DisplayPort RX AUX interface
38,39 IXXTAL_OUT, XTAL_IN Crystal interface
40 ATEST Analog test pin
43 Q DRX_HPD_CC HPD output(low-driving open drain) of 5V tolerance.
Oy DisplayPort RX, which can also be Optional internal
Q) configured as CC 1/O in USB type-C 4.7k Q pull-up.
application
44,53 .\ VCC33 Power rail of 3.3V LVTTL I/O power
45, 4 ; SPI_SCK, SPI_MOSI, Flash SPI programming interface Internal weak
55, Qg\ SPI_CSN, SPI_MISO pull-down for
SPI_MISO
46 RST_N Active low reset input Internal weak
pull-up
47 INTIO_GPIO_2 GPIO 2 of on-chip MCU, shared with
interrupt input or output
50 GPIO 5 GPIO 5 of on-chip MCU
51 CSDA_GPIO_4 GPIO 4 of on-chip MCU, shared with
configuration 12C SDA
52 CSCL_GPIO_3 GPIO 3 of on-chip MCU, shared with
configuration 12C SCL
Confidential 11
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54 GPIO_1 GPIO 1 of on-chip MCU
57 HTX_HPD HPD input of HDMI TX 5V tolerance
58, 59 HTX_DSDA, HTX_DSCL DDC interface of HDMI TX 5V tolerance.
Internal 20k @
pull-up.
60 GPIO_0 GPIO 0 of on-chip MCU
62 AP_FILT Low-pass loop filter connection for audio
stream PLL
63 VSSSP12 Ground rail of 1.2V analog power for video
stream PLL
64 SP_FILT Low-pass loop filter connection for video
stream PLL
65 EPAD Common ground
N
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2.4 ELECTRICAL CHARACTERISTICS

Absolute maximum conditions

Symbol Parameter Min Typ Max Unit
VCC33 3.3V Supply 0.3 4.0 v
VCCRA33
VCCTA33

1.2V Supply -0.3 1.5 \%
VCCRA12 A
VCCRP12 \/

N

VCCSP12
Vstg Storage Temperature -65 +150 <‘O C
Tj Junction Temperature +1 50 , C
Notes: gz

1. Permanent device damage may occur if absolute maxmumcbrvdltlons are

exceeded.

\ﬁ_

2. Function operation should be restricted to the condﬂmm’@iescrlbed under
Normal Operating Conditions.

Normal operating conditions

PARAMETER CONDITION MIN . TYP MAX | UNITS
3.3V Power Supply DC 3.0, 3.3 3.6 \%
1.2V Power Supply DC 14 1.2 1.3 Y
Supply-Noise Tolerance DC to 500kHz <4 100 mVp-p
Ambient Temperature < | -40 +85 C
DP INPUTS N
Differential Input Voltage Swing At ianIt\Bﬁf 150 mVp-p
Common-Mode Input Voltage 0 2 \Y
Input Resistance &é&e—ended 45 50 55 Q
HDMI OUTPUTS
Differential Output-Voltage "~ | 50 ohm load 800 1000 1200 mVp-p
Swing X
Output-Voltage High < Single-ended VCCTAS33 \
Output-Voltage LO\&N ' Single-ended VCCTA33-0.6 VCCTA33-0.4 \%
Output Voltage I%Sﬁ%g Single-ended VCCTA33-0.01 VCCTA33+0.01 \Y
Power-Down
Common- M@te Output Voltage 50 ohm load VCCTA33-0.3 VCCTA33-0.2 \Y
Rise /Faﬂ‘l\jﬁ‘me 20% to 80% 100 150 200 ps
LVTQL CONTROL AND STATUS INTERFACE
L‘\Q}‘FL Input High Voltage 20 Vv
LVTTL Input Low Voltage 0.8 \%
Open-Drain Output High Rioap 2kQ to 2.4 v
VCC33
Open- Drain Output Low RLoap 2k to 0.4 \
VCC33
Open- Drain Output Sink Current 5 mA

Supply Current

Confidential
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Normal operation: 3.3V 113 mA
HBR2, 4-lane, 2160p@30Hz 1.2V 399 mA
Normal operation: 3.3V 113 mA
HBR, 4-lane, 1080p@60Hz 12V 366 mA
Normal operation: 3.3V 113 mA
RBR, 4-lane, 720p@60Hz 12V 348 mA
Normal operation: 3.3V 22 mA
Idle State 1.2V 195 mA
&
NK
2.5 POWER-UP SEQUENCE y \,‘»
N

3.3V Power Supply

1. 2V Power Supply

>
X
. &Z’Q
O
o
&
Xo
QQ
K
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3. Packaging

3.1 ePad ENHANCEMENT
The LT8711H/LT8711H-C is packaged in a 64-pin QFN package with ePad.

The ePad must be soldered to the PCB ground. The information in the following paragraphs
is provided for applications which solder the ePad to the PCB. »\Q

The ePad must not be electrically connected to any other voltage level except grouno(f&\lD).
A clearance of at least 0.25mm should be designed on the PCB between the edge of the

ePad and the inner edges of the lead pads to avoid any electrical shorts. \E‘b
3.2 PACKAGE DIMENSIONS N
A,
- Q\Q‘m
’ £0.35%45"
Top View | Bottom View | 2
o 4
! JUUUUUUU:UUUUUUUL
| R [ -
1 = 1 —
= d
| = | =
1 = 1 H
= =
= =
—_—_——— e [ — W —%——————4———————%— o
— —_
1 P 1 H
— ]
| = | =
I = I =
= =
| 33 ! 16
i gﬂﬂﬂﬂﬂﬂﬂiﬂﬂﬂﬂﬂﬂﬂﬁ
Al L K
D A3
A NOTES :
- 1. ALL DIMENSIONS ARE N NILLMETERS.
3 2. DIMENSION b APPLIES TO METALLIZED TERMINAL
JETEC OUTLHE N{“ ; AND IS MEASURED BETWEEN 0.15mm AND 0.30mm
PKG CODE WOFN(XT54) H FROM THE TERMINAL TIP. IF THE TERMINAL HAS
STMBOLS | MIN. | NOM.| Max. # THE OFTIONAL RADIUS ON THE OTHER END OF THE
& 1070 |0.75 | 0.80 TERMINAL, THE DINENSION b SHOULD NCT BE
- WEASURED IN THAT RADIUS AREA.
A1 1000|002 ]0.05 3. BILATERAL COPLANARITY ZONE APPLIES TO THE
A3 Q.20 REF. EXPOSED HEAT SINK SLUG AS WELL AS THE
b |o.15]0.20 025 TERMINALS,
5] 7.50 BSC
B 7.50 B5C
e 0.40 BSC
L |o30]o40]os0
K oze| — [ -
2 D2 LEAD FINISH] oo oo
[Pap size| min. [ Hom. [ max. | M. | NowM. [ max. [rure T] PPF
[252xz52 ] 610 [6.20 [6.25 [610 [e20 [825 | % [ v N/A

)&)r
Q
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Copyright © 2007 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 signed agreement with Lontium is strictly
prohibited.

LONTIUM DISCLAIMS ALL WARRANTIES, EXPRESSED OR IMPLIED, »\Q
INCLUDING THOSE OF NONINFRINGEMENT, MERCHANTABILITY, TI
AND FITNESS FOR A PARTICULAR PURPOSE. CUSTOMERS EXPBg?SSLY
ASSUME THEIR OWN RISH IN RELYING ON THIS DOCUMENT..
LONTIUM PRODUCTS ARE NOT DESIGNED OR INTENDED FOR*USE IN
LIFE SUPPORT APPLIANCES, DEVICES OR SYSTEMS WHERE A
MALFUNCTION OF A LONTIUM DEVICE COULD RESULT{NA PERSONAL
INJURY OR LOSS OF LIFE.

SE

Lontium assumes no responsibility for any errors in this.document, and makes no
commitment to update the information contained, He%ein. Lontium reserves the
right to change or discontinue this document 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 thié/doc':ument no right, title or interest in
the document, the information it contains\Qar\’the intellectual property in embodies.

Trademarks ':‘/’5;%

Lontium™ Jgiv™ and Clearecigdge“"I is a registered trademark of Lontium
Semiconductor. O

All Other brand names, product names, trademarks, and registered trademarks
contained herein are trks@operty of their respective owners.

Visit our corporat@?i/veb page at: www.lontiumsemi.com
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