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THC63LVDF84C

24bit Color LVDS Receiver (Falling Edge Strobe Output)

General Description Features

The THC63LVDF84C receiver supports wide +1:7 LVDS to LVCMOS Deserializer
temperature range as -40 to +85°C, and wide - Operating Temperature Range : -40 to +85°C
frequency range as 8 to 112MHz. -No Special Start-up Sequence Required

The THC63LVDF84C converts the four LVDS data
streams back into 24bits of LVCMOS data with
falling edge clock. At a transmit clock frequency of
112MHz, 24bits of RGB data and 4bits of timing and

- Spread Spectrum Clocking Tolerant up to 100kHz
Frequency Modulation and +/-2.5% Deviations
-Pixel Clock Range: 8 to 112MHz

control data (HSYNC, VSYNC, DE, etc.) are -56pin TSSOP Package
transmitted at an effective rate of 3.1Gbps. -Power Down Mode
-Falling Edge Strobe Output
Application -EU RoHS Compliant
+Medium and Small Size Panel
- Security Camera Recommended LVVDS Transmitter ICs
+Multi Function Printer *THC63LVDMS83D
-Machine Vision (Frame Grabber Board) *THC63LVDMB87

+Medical Equipment Monitor

Block Diagram

THC63LVDF84C
S B 7
RA+- I >— g, RA0-6
Q 7
RB+- | >— 34 RBO-6
LVDS Inputs 2% . LVCMOS Outputs
(56 to 784Mbps/ch) RC +/- — > 28 RCO0-6
arn
S 7
RD+- ——— >— 3 RDO-6
RCLK +/- ———4 > PL CLKOUT
(8 to 112MHz) (8 to 112MHz)
—— /PDWN
Figure 1. Block Diagram
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Pin Diagram
1 56
RC3 —— @ —— VCC
2 55
s R
GND % % RCO
"o e
RDO . a9 RD5
LVDS GND . a8 RD4
o ] e
RB+ 11 146 RB4
LVDS VCC a1 a3 GND
LVDS GND ——— —-— RB2
RC. 15 | 142 rp3
RC+ 16 41 RD2
M. 19 3 poo
RD+ _20 | 1 37 RA6
21 36
LVDS GND CTH 35 GND
mivee 2] I
PLL GND 24 1 38 RA4
/PDWN A i RA3
CLKOUT % % VCC
RAO0 —— —-— RA2
GND _28 129 RA1
Figure 2. Pin Diagram
Pin Description
Pin Name Pin # Direction | Type Description
RA+, RA- 10,9
RB+, RB- 12,11
RC+ RC- 16 15 LVDS Data Inputs
RD+, RD- 20,19
Input LVDS
RCLK+,
RCLK- 18, 17 LVDS Clock Inputs
RAO ~ RA6 27,29, 30, 32, 33, 35, 37
RBO ~ RB6 38, 39, 43, 45, 46, 47,51 Pixel Data Outputs
RCO ~ RC6 53,54,55,1,3,5,6 Output P
RDO ~ RD6 7,34,41,42,49, 50, 2
CLKOUT 26 LVEMOS Pixel Clock Output
H : Normal Operation
/PDWN 25 Input L : Power Down (All outputs are pulled to
ground)
Power Supply Pins for LVCMOS outputs
vee 31, 40, 48, 56 and digital circuitry
GND 4 28 36 44 52 Ground Pins for LVCMOS outputs and
o i P digital circuitry
LVDS VCC 13 ower Power Supply Pins for LVDS inputs
LVDS GND 8, 14,21 Ground Pins for LVDS inputs
PLL VCC 23 Power Supply Pins for PLL circuitry
PLL GND 22,24 Ground Pins for PLL circuitry

Table 1. Pin Description
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Absolute Maximum Ratings

Parameter Min Max Unit
Supply Voltage (VCC, LVDS VCC, PLL VCC) -0.3 +4.0 \
LVCMOS Input Voltage -0.3 VCC + 0.3 V
LVCMOS Output Voltage -0.3 VCC + 0.3 V
LVDS Input Pin -0.3 VCC + 0.3 V
Junction Temperature - +125 °C
Storage Temperature -55 +150 °C
Reflow Peak Temperature - +260 °C
Reflow Peak Temperature Time - 10 sec
Maximum Power Dissipation @+25°C - 1.9 W

Table 2. Absolute Maximum Ratings

Recommended Operating Conditions

Symbol Parameter Min Typ Max Unit
VCC33 All Supply Voltage(VCC, LVDS VCC, PLL VCC) 3.0 - 3.6 \Y
Ta Operating Ambient Temperature -40 +25 +85 °C
PCLK RCLK and CLKOUT Clock Frequency 8 - 112 MHz

Table 3. Recommended Operating Conditions

“Absolute Maximum Ratings” are those values beyond which the safety of the device can not be guaranteed.
They are not meant to imply that the device should be operated at these limits. The tables of “Electrical
Characteristics Table4, 5, 6, 77 specify conditions for device operation.

“Absolute Maximum Rating” value also includes behavior of overshooting and undershooting.

Product Specifications(THC63LVDF84C_Rev.1.20_E) THine Electronics, Inc.
Copyright© 2016 THine Electronics, Inc. All rights reserved. Security C
THSP-DS-Format_Rev.1.1.1 E




THSP-DS-128-50-E THlne

Equivalent LVDS Input Schematic Diagram

LVDS VCC Output |
Control |
L
LVDS VCC cMP

LvDS vCC

ﬁ

LVDS + [ >
AMP

LVDS- [ >

g

Figure 3. LVDS Input Schematic Diagram

Output Control
/PDWN RCLK +/- Input LVCMOS Output

H Valid Clock Active Clock & Data

H Invalid Clock Unfixed Clock & Data

H Open or Hi-z All Low

L Don’t Care All Low

Table 4. LVCMOS Output Data Control
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Power Consumption

Over recommended operating supply and temperature range unless otherwise specified

Symbol | Parameter Conditions Typ* Max Unit
CL=8pF, PCLK=65MHz
' ' 55 70 mA
| LVDS Receiver Operating Current | VCC33=3.3V
RCCG Gray Scale Pattern 16 (Fig.4) CL=8pF, PCLK=112MHz, 90 110 A
VCC33=3.3V
CL=8pF, PCLK=65MHz,
| LVDS Receiver Operating Current | VCC33=3.3V 90 110 mA
RCCW H
Worst Case Pattern(Fig.5) CL=8pF, PCLK=112MHz,
VCC33=3.3V 130 160 mA
LVDS Receiver _
Irees Power Down Current /PDWN=L i 500 KA

*Typ values are at the conditions of Ta= +25°C
Table 5. Power Consumption

16 Grayscale Pattern

T T, I o O A O A

rmoreares | [ [ [ L[ L[ L | L1 L
RAZRB3RC4 | [ [ [ [
RA1,RB2,RC3 | \ | | L
RAO,RBI1,RC2 | | L
%g}?’/;B%gfg Steady State Low
TD3-6 Steady State High

Figure 4. 16 Grayscale Pattern

Worst Case Pattern

owour [T TLILILITILT LI L L Ll
Ri0-6 O e e

X=AB,CD

Figure 5. Worst Case Pattern
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Electrical Characteristics

LVDS Receiver DC Specifications
Over recommended operating supply and temperature range unless otherwise specified

Symbol Parameter Conditions Min Typ* Max Unit
Voo | et ik - - 00 |y
- - RL=100Q, VIC=+1.2V
v Differential Input Low -100 ) ) mv
i Threshold
Vin=+2.4 | OV
Iin Input Current LVDS VCC=3.6V - - +30 pA

Table 6. LVDS Receiver DC Specifications

LVCMOS DC Specifications
Over recommended operating supply and temperature range unless otherwise specified

Symbol Parameter Conditions Min Typ Max Unit
Viu High Level Input Voltage - 2.0 - VCC V
Vi Low Level Input Voltage - GND - 0.8 )Y
. lor=-4mA (Data) _ _
Vou High Level Output Voltage los=-8mA (Clock) 2.4 \Y,
lo.=4mA (Data)
VoL Low Level Output Voltage lot=8mA (Clock) - - 0.4 \%
Iin Input Current GND <Vn<VCC - - +10 pA
Table 7. LVCMOS DC Specifications

LVCMOS Output Load Limitation
The output load is limited so that the junction temperature does not exceed 125°C.

25.0
20.0 \
S 150 f
=]
[
o
.}
2 100 [
=)
IS
50 | == 1a=70C
—— Ta=85°C
0.0
8 28 48 68 83 108

Figure 6. LVCMOS Output Load Limitation

CLKOUT [MHz]
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Switching Characteristics
Over recommended operating supply and temperature range unless otherwise specified

Symbol | Parameter Min Typ* Max Unit
trcp RCLK and CLKOUT Transition Time 8.92 T 125 ns
treH LVCMOS CLKOUT High Time - T2 - ns
treL LVCMOS CLKOUT Low Time - T/2 - ns
trep RCLK IN to CLKOUT Delay - (3/14+3)XT | - ns
trs LVCMOS Data Setup to CLKOUT 0.35xT-0.3 | - - ns
trRH LVCMOS Data Hold from CLKOUT 045XT-16 | - - ns
trLH LVCMOS Low to High Transition Time - 0.7 1.0 ns
tTHL LVCMOS High to Low Transition Time - 0.7 1.0 ns
tsk LVDS Receiver Skew Margin Egtijﬂﬂl\;‘;z 822 832 ns
triP1 LVDS Input Data Position0 - tsk 0.0 + tsk ns
triPO LVDS Input Data Positionl T/7- tsk T/7 TI7+ tsk ns
triPs LVDS Input Data Position2 2T/7- tsk 2T/7 2T/7+ tsk ns
triPS LVDS Input Data Position3 3T/7- tsk 3T/7 3T/7+ tsk ns
triP4 LVDS Input Data Position4 AT/7- tsk AT/7 AT/7+ tsk ns
triP3 LVDS Input Data Position5 5T/7- tsk 5T/7 5T/7+ tsk ns
trip2 LVDS Input Data Position6 6T/7- tsk 6T/7 6T/7+ tsk ns
tRPLL Phase Lock Loop Set - - 10.0 ms

*Typ values are at the conditions of VCC33=3.3V and Ta= +25°C
Table 8. LVCMOS & LVDS Receiver AC Specifications
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AC Timing Diagrams

LVDS Input
- trep o Note:Ver=(RCLK+)-(RCLK-)
RCLK+
(Differential) T Var=0v \ /‘ Van =0V
RA+/- x RA6 | RA5
RB+/- x RB6 | RBS
RC+/- x RC6 | RC5
RD+/- x RD6 | RD5
Previous Cycle b Cur}ent Cyl:le | Next Cycle
trpr — W [—

tripo [—

tripe [ >

trips [ >

trips [ >

trips

trip2 >

Figure 7. LVDS Input Data Position
LVCMOS Output
80% —— - 80%
C=8pF /
l 20% — — 20%

trin

trhe

Figure 8. LVCMOS Output Load and Transition Time

CLKOUT

RAO0-RA6
RBO-RB6
RCO0-RC6
RDO-RD6

<

treH

]

<

J

— VCC/2 —— VCC/2 ]
trs L tRH |
— VCC/2 Valid Data —}

— VCC/2

—/_VCC/Z

-

Figure 9. LVCMOS Output Setup and Hold Time
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Input to Output Delay

Note:Vii=(RCLK+)-(RCLK-)

RCLK+

CLKOUT

Figure 10.Input Clock to Output Clock Delay Time

Phase Lock Loop Set Time

3.0v
VCC33
e 4@@@@@@@@@@@@

/PDWN VCC/2

tRPLL J

AT T Fﬂ

Figure 11. PLL Lock Loop Set Time
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Application note
Display Data Mapping Example

Transmitter | VESA format JEIDA format Receiver
Pin 6bit(18bpp) | 8bit(24bpp) | 6bit(18bpp) | 8bit(24bpp) | Pin
TAO RO RO R2 R2 RAO
TAl R1 R1 R3 R3 RAl
TA2 R2 R2 R4 R4 RA2
TA3 R3 R3 R5 R5 RA3
TA4 R4 R4 R6 R6 RA4
TAS R5 R5 R7 R7 RA5
TAG GO GO G2 G2 RAG6
TBO Gl Gl G3 G3 RBO
TB1 G2 G2 G4 G4 RB1
TB2 G3 G3 G5 G5 RB2
TB3 G4 G4 G6 G6 RB3
TB4 G5 G5 G7 G7 RB4
TB5 BO BO B2 B2 RB5
TB6 Bl B1 B3 B3 RB6
TCO B2 B2 B4 B4 RCO
TC1 B3 B3 B5 B5 RC1
TC2 B4 B4 B6 B6 RC2
TC3 B5 B5 B7 B7 RC3
TC4 Hsync Hsync Hsync Hsync RC4
TC5 Vsync Vsync Vsync Vsync RC5
TC6 DE DE DE DE RC6
TDO - R6 - RO RDO
TD1 - R7 - R1 RD1
TD2 - G6 - GO RD2
TD3 - G7 - Gl RD3
TD4 - B6 - BO RD4
TD5 - B7 - Bl RD5
TD6 - N/A - N/A RD6

Note : Use TA to TC channels and open TD channel for 6bit application.

Table 9. Data Mapping for VESA & JEIDA RGB Color format
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System Connection Example
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Figure 12. Connection Example with JEIDA Format
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Notes

1) Cable Connection and Disconnection
Do not connect and disconnect the LVDS cable, when the power is supplied to the system.

2) GND Connection

Connect each GND of the PCB which LVDS-Tx and THC63LVDF84C on it.

to place GND cable as close to LVDS cable as possible.

3) Multi Drop Connection
Multi drop connection is not recommended.

LVDS-Tx

4) Asynchronous use

RCLK+

RCLK-

It is better for EMI reduction

THC63LVDF84C

THC63LVDF84C

Figure 13. Multi Drop Connection

Asynchronous using such as following systems is not recommended.

THC63LVDF84C

CLKOUT RCLK+
DATA LVDS-Tx RCLK-
e CLKOUT RCLK+
DATA LVDS-Tx RCLK-

RCLK+

RCLK-

IC
RCLK+
RCLK-

THC63LVDF84C

Figure 14. Asynchronous Use
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