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THC63LVD1023B

30Bit Color/160MHz LVCMOS to Dual Link LVDS converter

General Description

The THC63LVD1023B transmitter is designed to
support FPD Link transmission between Host and Flat
Panel Display up to 1080p60Hz and Dual Link
transmission between Host and Flat Panel Display up to
1080p(120Hz).

The THC63LVD1023B converts 70-bit LVCMOS
signals to 10-channel LVDS signals using a 7:1 serializer.
The transmitter can be programmed for rising edge or
falling edge clocks through a dedicated pin, and support
double edge inputs.

In Dual Link, the transmit clock frequency of 160MHz,
67bits of RGB data are transmitted at an effective rate of
1.12Gbps per LVDS channel.

In Asynchronous mode, the THC63LVD1023B has 2
independent 35Bits Transmitter.

Features

Wide dot clock range
- LVCMOS Input: 10-160MHz

- LVDS Output: 20-160MHz
Flexible Input / Output mode

- Pixel Alignment, Dual/Single Port Conversion

- Distribution

- Port switching in two asynchronous inputs
Input data sampling clock edge selectable
VESA/JEIDA LVDS data mapping support
Pseudo Random pattern generation circuit
Supports Reduced swing LVDS for Low EMI

Power down mode

3.3V single power supply
144pin LQFP
EU RoHS Compliant
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Figure 1. Block Diagram
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Pin Diagram
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Figure 2. Pin Diagram
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Pin Description

Table 1. Pin Description

Pin Name Type Description
ASYNC=L | ASYNC=H P P
TA1+, TA1-
TB1+, TB1-
TC1+, TC1- Serial Data Output Port 1
TD1+, TD1-
TE1+, TE1-
TCLK1+,TCLK1- LVDS Port 1 Clock Output
TA2+, TA2- Output
TB2+, TB2-
TC2+, TC2- Serial Data Output Port 2
TD2+, TD2-
TE2+, TE2-
TCLK2+,TCLK2- Port 2 Clock Output
R19-R10
o9 Sl | 1ate-TA10
DE1 TB16 - TB10
TC16-TC10 Parallel Data Input Port 1
HSYNCH1
TD16 - TD10
VSYNCH TE16 - TE10
CONT11
CONT12 .
CLKIN1 l\lil\l;ICtll\Ille(;gl Port 1 Clock Input
R29 - R20 Input
o202 | TA26-TA20
DE2 TB26 — TB20
TC26 - TC20 Parallel Data Input Port 2
HSYNC2
TD26 - TD20
VSYNC2 TE26 - TE20
CONT21
CONT22
CLKIN2 Port 2 Clock Input
ASYNC=H
Invalid. Fix to low.
RS 3-level ASYNC=L
LVCMOS LVCMOS threshold, LVDS swing, Vger voltage control. See Table 4.
Input ASYNC=H
Invalid. Fix to low.
MAP ASYNC=L
LVDS data mapping select. See Figure 4, Figure 5, Figure 6.
ASYNC=H
Invalid. Fix to low.
MODE1, MODEO ASYNC=L
Pixel and Link configuration mode select. See Table 2.
ASYNC=H
Port swap function enable. See Table 3
MODE2 ASYNC=L
Distribution and DDR enable. See Table 2
ASYNC=H
Invalid. Fix to low.
MODES3 ASYNC=L
LVCMOS Input port select in Single-in/Dual-out mode. See Table 2
Input ASYNC mode enable
ASYNC H : Enable
L : Disable (SYNC mode)
CLKIN1,CLKINZ2 triggering edge select
R/F H : Rising edge
L : Falling edge
Power down mode
/PDWN H : Normal operation
L : Power down (all outputs are High-Z.)
PRBS pattern generator enable
PRBS H : PRBS pattern generator enable
L : Normal operation
Reserved - Must be tied to GND.
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Pin Description (Continued)

Copyright©2024 THine Electronics, Inc.

Pin Name Type Description

N/C Must be open.

VDD Power 3.3V Digital Circuit and LVCMOS 1/O Power Supply

GND Ground Digital Circuit and LVCMOS 1/O Ground
LvVDD Power 3.3V LVDS Power Supply
LGND Ground LVDS Ground
PVDD Power 3.3V PLL Power Supply
PGND Ground PLL Ground
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Functional Description

ODD/EVEN pixel alignment and Distribution function in SYNC mode (ASYNC=L)
In SYNC mode, the device operates with one of the clock signals CLKIN1 or CLKIN2, regardless of whether it is a
Single port or Dual port input. When using Single-in/Dual-out mode, the DE signal width should be an even multiple
of the clock signal input for both High and Low periods, and the same DE signal should be input to DE1 and DE2

(See Figure 12).

Table 2. SYNC mode pin settings

Pin settings See
Mode name Port . Inpout * _Outgut g Figure
Pixel Order” | Pixel Order | ASYNC | MODEO | MODE1 | MODE2 | MODE3 | 456
. 1 1,3... 1,3... x=1
Dual-Link mode > 24... 24... L L L - - y=2
. . 1 1,2,34... 1,2,34... x=1
Single-Link mode > Unused Unused L H H L - Hiz
Single-in/Dual-out 1 1,2,3,4... 1,3... L L H HIL H/ x=1
mode 1 2 Unused 24... Open y=1
Single-in/Dual-out 1 Unused 1,3... x=2
mode 2 2 1,2,34... 24... L L H HIL L y=2
Dual-in/Single-out 1 1,3... 1,2,34... L H L } ) x=1,2
mode 2 24... Unused Hi-z
T 1 1,2,34... 1,2,34... x=1
Distribution mode > Unused 1234, L H H H - y=1

*In Single-in/Dual-out mode, the pixel data immediately after the rising edge of the DE signal is the 1st pixel.

Dual Link mode

R1[9:0]
G1[9:0] 44— TAL+-
CLKIN1 B1[9:0] —~— 4 TB1+/-
CONT1[2:1] —~4— —4—TC1+-
Frequency oE1 — o
f HSYNCL A TEL+-
VSYNC1 24— TeLks-
CLKIN1
R2[9:0] —~—|
G2[9:0] —~—| 44— TA2+/
B2[9:0] —~4— —4— TB2+!.
CLKIN2  CONT2[2:1] —~— » [ TC24
Disable DE2 —~“— TD2+/-
HSYNC2 —4— TE2+/-
VSYNC2 —4— TCLK2+/
CLKIN2
Single-in/Dual-out mode 1
R1[9:0] —<—
G1[9:0] —~— —4— TAL+-
LKINL B1[9:0] —~4— 4—TB1+/-
c CONT1[2:1] —4—| (L203]¢] BB —~4—TC1+-
Frequency DE1 4 TD1+)-
f HSYNC1 A TEL+-
VSYNC1 —4— TCLK1+/-
CLKIN1
R2[9:0]
C ++ + TA2+/-
—4— —~— TB2+!-
—4— —4—TC2+/
DE2 — —~— TD2+
— —~— TE2+/-
— —4— TCLK2+/

Dual-in/Single-out mode

R1[9:0]

sien 7 oo
CLKINI CONTl{Z;l} — llﬂ. [4] A TCl://:
Frequency DE1 (—4— TD1+/-
HSYNC1 7 TE1+/-
VSYNC1 —4— TCLK1+/-
CLKINL
R2[9:0] —~—|
G2[9:0] —~—| A TA2+/-
. ; B2[9:0] —4—] [2]4] —A— TB2+/-
CLKINZ  cONT2[2:1] —~A ] [ TC2+/-
Disable DE2 ——| [—4— TD2+/-
HSYNC2 —4— TE2+
VSYNC2 —4— TCLK2+/
CLKIN2

TCLK1
Frequency
f

TCLK2
Frequency
f

TCLK1
Frequency
12

TCLK2
Frequency
2

TCLK1
Frequency
fx2

CLKIN1
Frequency
f

CLKIN2
Frequency
f

CLKIN1
Frequency
f

Single Link mode

R1[9:0] — <
gﬂggg{ — 4 TAL+/-
CONT1[2;1] —4A— [[2[3[4] o4 La;i:; TCLK1

DEL /D14l Frequency
HSYNC1 24— TEL+1- f
VSYNC1 —“— TCLK1+/-

CLKINL
R2[9:0] —2—|
G2[9:0] —4—
B2[9:0] —A4—|
CONT2[2:1] —~4—| "
DE2 Hi-z
Single-in/Dual-out mode 2
—~— TAL+-
A— TB1+-
9 [ Ten T
—— /_1p1s. Frequency
S —4— TE1+/-
VSYNC1 [—4— TCLK1+/-
CLKINL
R2[9:0]
G2[9:0] —~—| 5 TA2+/
contipy 2 e

e —— Joav Frequency
HSYNC2 b4 TE2+1 12
VSYNC2 4 TCLK2+/-

CLKIN2
Distribution mode
R1[9:0]
G1[9:0] —~—| —4— TAL+-
B1(9:0] —“— [T73[4] [1[2]3[a) 7~ TBI*-  TCLK1
CONT1[2:1] —~4—| —4—TC1+-

DEL i 1oLy, Freauency
HSYNC1 TEL+/- f
VSYNC1 4 TCLK1+-

CLKINL
—4— TA2+/-
112[3[4] ;gg:’/ TCLK2
L 1D+ Frequency
4 TE2+/- f
—4— TCLK2+/-

Figure 3. SYNC mode Input and Output signal flow
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X, y : See the rightmost column of Table 2.
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Figure 4. LVCMOS Inputs Mapped to LVDS Outputs (ASYNC=L, MAP=V\u3)
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®

Figure 5. LVCMOS Inputs Mapped to LVDS Outputs (ASYNC=L, MAP=V\.3)
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Previous Cycle Current Cycle Next Cycle
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Figure 6. LVCMOS Inputs Mapped to LVDS Outputs (ASYNC=L, MAP=Vm3)
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Port switching function in ASYNC mode (ASYNC = H)

ASYNC mode is an asynchronous mode that allows Portl and Port2 to operate with different clock signals.
If only one of the Portl or Port2 inputs is used, the unused LVDS output Port is Hi-z.

Table 3. ASYNC mode pin settings

Mode name Port Input Output Pin settings See
Pixel Order | Pixel Order [ ASYNC MODEO MODE1 MODE2 | MODE3 | Figure 8
1 1,2,3/4... 1,2,3,4... x=1
Port SW OFF 2 ABCD ABCD H - - L - v=2
Port SW ON 1 1121314--- A,B,C,D... H H X=2
2 AB,CD... 1,2,3,4... y=1
Port SW OFF Port SW ON
TA1[6:0] —~—| —~— TAL+/- TA1[6:0] —~— —~— TAL+/-
CLKIN gi[gig] — o Eﬁ// TCLK1 CLKIN1 Igi[g g] - A8 [ Eii; TCLK1
Frequency Tm[ 0 — | e [ Frequency Frequency [6:0] —~— o Frequency
t [6:0] —~<—| —~— TD1+/- t t TD1[6:0] —~— —~“— TD1+/- 2
TE1[6:0] —~—| —~— TEL+- TEL[6:0] —~— —~— TE1+/-
CLKIN1 —4— TCLK1+- CLKINL —4— TCLK1+/-
TA2[6:0] —~—| AL TA2+/ TA2[6:0] —~—| 4L TA2+1-
CLKIN2 Izi[g g] 7, [A[B[C[D] 7 L‘g:ﬁ TCLK2 CLKIN2 ;gi[g;g] 7 7 12%:; TCLK2
Frequency sz{e 0} —- 7 TD24/. Frequency Frequency TDZESIU} 7 TD2+/: Frequency
2 7 7 2 f2 7 7 f
TE2[6:0] —~—| —~— TE2+- TE2[6:0] —A4—| —~— TE2+-
CLKIN2 —4— TCLK2+/- CLKIN2 —4“— TCLK2+/-

Figure 7. ASYNC mode Input and Output signal flow
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X, Y : See the rightmost column of Table 3.
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Figure 8. LVCMOS Inputs Mapped to LVDS Outputs (ASYNC=H, MAP=Low)
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RS pin functions

The voltage applied to the RS pin changes the threshold voltage of the Multi-level LVCMOS input, the LVDS output
swing voltage, and the Vrgr voltage.

Table 4. RS pin settings

RS pin Multi-level LVCMOS Input LVDS Output Swing Veer voltage
voltage threshold voltage (Viau, Viim) voltage (VOD) REF 9
Vins Vim<0.8V, Vipu>2.0V Typ.350mV VDD/2

Vimsz Viun>RS+0.1V , V|Lu<RS-0.1V Typ350mV RS pin Voltage
Vis Vinm<0.8V, Vipn>2.0V Typ.200mV VDD/2

Pseudo-Random Binary Sequence (PRBS) pattern generator

It has a PRBS pattern generator that can be used in Dual-in/Dual-out and ASYNC modes. The PRBS pattern signal
is “223-1”. This signal is serialized and output as an LVDS signal.

Copyright©2024 THine Electronics, Inc.
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Absolute Maximum Ratings

Table 5. Absolute Maximum Rating

Parameter Min Max Unit
Power Supply Voltage -0.3 +4.0 \Y
LVCMOS Input Voltage -0.3 VDD + 0.3 \Y
LVDS Output Voltage -0.3 VDD + 0.3 \Y
Output Current -30 +30 mA
Junction Temperature - +125 °C
Storage Temperature -55 +125 °C
Reflow Peak Temperature - +260 °C
Reflow Peak Temperature Time - 10 sec
Maximum Power Dissipation @+25°C - 2.4 W

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

Recommended Operating Conditions

Table 6. Recommended Operating Conditions

Symbol Parameter Min Typ Max Unit
VDD33 | All Supply Voltage (VDD, LVDD, PVDD) 3.0 3.3 3.6 )
Ta Operating Ambient Temperature -20 - 70 °C
MODE<1:0>=L:L CLKIN 20 - 160
(Dual-in/Dual-out) TCLK 20 - 160
MODE<1:0>=L:H CLKIN 10 - 80
(Dual-in/Single-out) TCLK 20 - 160
MODE2=L CLKIN 40 - 160
Clock MODE<1:0>=H:L DDR : Disable TCLK 20 _ 80
PCLK Frequency (Single-in/DuaI-out) MODE2=H CLKIN 20 - 80 MHz
DDR : Enable TCLK 20 - 80
MODE<1:0>=H:H CLKIN 20 - 160
(Single-in/Single-out) TCLK 20 - 160
ASYNC=H CLKIN 20 - 160
(Dual-in/Dual-out, Asynchronous mode) TCLK 20 R 160

Copyright©2024 THine Electronics, Inc.
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Power Consumption

Table 7. Supply Current

Figure 9. Test Signal Pattern

Symbol Parameter Conditions Max Unit
CLKIN=65MHz 105 mA
_ , CLKIN=85MHz 121 mA
Single Link mode CLKIN=135MHz 157 mA
CLKIN=160MHz 179 mA
CLKIN=65MHz 146 mA
Distribution mode CLKIN=85MHz 172 mA
CLKIN=135MHz 217 mA
CLKIN=160MHz 250 mA
CLKIN=65MHz 108 mA
Single-in/Dual-out mode CLKIN=85MHz 136 mA
(DDR Input ON) CLKIN=135MHz 169 mA
RL=100Q CLKIN=160MHz 194 mA
CL=5pF CLKIN=32.5MHz 120 mA
Operating RS=VDD Single-in/Dual-out mode CLKIN=42.5MHz 140 mA
lrcew Current _ (DDR Input OFF) CLKIN=67.5MHz 183 mA
Test Signal CLKIN=80MHz 199 mA
Pattern
(Figure 9.) CLKIN=32.5MHz 95 mA
Dual-in/Single-out mode CLKIN=42 5MHz 10 mA
CLKIN=67.5MHz 143 mA
CLKIN=80MHz 166 mA
CLKIN=65MHz 167 mA
. CLKIN=85MHz 197 mA
Dual Link mode CLKIN=135MHz 261 mA
CLKIN=160MHz 301 mA
CLKIN=65MHz 183 mA
CLKIN=85MHz 214 mA
ASYNC mode CLKIN=135MHz 286 mA
CLKIN=160MHz 329 mA
Z‘;‘;‘;;POW” JPDWN=L, All Inputs=Fixed L or H 50 uA
CLKIN
Tx1+
Tx2+
x=AB,C,D.E

Copyright©2024 THine Electronics, Inc.
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Electrical Characteristics

DC Specifications

Table 8. DC Specifications

Symbol Parameter | Conditions | Min Typ* Max Unit
LVCMOS DC Specifications
v Multi-level LVCMOS Input RS=Vius 0r Viig é‘o - vbb v
IHM High Level Voltage RS=Vis +OS1 . . Vv
v Multi-level LVCMOS Input RS=Vius or Viis GND - 08 v
M Low Level Voltage RS= Vius - - '331 v
LVCMOS Input
Vi High Level Voltage 20 ) vbb v
LVCMOS Input
Vi Low Level Voltage GND - 08 v
3-level Input 0.8
Viks High Level Voltage xVDD - vbD v
3-level Input
Vius Middle Level Voltage 0.6 - 14 v
3-level Input 0.08
Vi Low Level Voltage GND ) xVDD v
Except MODES3 pin,
linc Input Current Vin=GND~VDD - - +10 uA
lincms MODES3 pin Input Current Vin=GND~VDD - - +20 uA
LVDS DC Specifications
RL=100Q, RS=V)u3 or Vims 250 350 450 mV
VOD Differential Output Voltage
RL=100Q, RS=V/.5 100 200 300 mV
AVOD Change in VOD between RL=1000 } } 35 mv
complementary output states
VvOC Common Mode Voltage RL=100Q 1.125 1.25 1.375 \
Change in VOC between _
AVOC complementary output states RL=100Q ) ) 35 mV
los Output Short Circuit Current Vour=GND, RL=100Q - - -24 mA
loz Output Tri-State Current A - - £10 uA

* Typ values are at the conditions of VDD=LVDD=PVDD=3.3V and Ta = +25°C

Tn-
Single

Tn+
Differential Tn

Tn=(Tn+)-(Tn-)

n=A,B,C,D,E,CLK

Figure 10. LVDS Common mode and Differential Voltage
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Switching Characteristics

Table 9. AC Specifications

Symbol Parameters | Conditions | Min | Typ* Max Units
LVCMOS AC Specifications
tree CLKIN Period 6.25 - 100 ns
trch CLKIN ngh Time 0.35xtrcp 0.5xtrcp 0.65xtrcp ns
treL CLKIN Low Time 0.35xtTc|p 0.5><t'ro|p 0.65xtTC|p ns
trs Data Setup time to CLKIN 2.5 - - ns
tru Data Hold time to CLKIN 0 - - ns
MODE<1:0>=L:L (4+3/7) ) (4+3/7)
treo | CLKIN'to TCLK Delay (Duak-in/Dual-out, ASYNC) | xtrop+2.6 xtropt7.5 | "
LVDS AC Specifications
trcop TCLK Period 6.25 - 50 ns
tovr LVDS Output Transition Time trcop=6.25ns~20ns - 0.6 1.5 ns
trop1 Output Data Position1 trcor=6.25ns~20ns -0.15 0.0 +0.15 ns
. t 7 t 7
troro OUtpUt Data Position 0 tTcop=6.25nS"‘20nS T%OF”]/S trcop 17 ICSP,I/S ns
trops Output Data Position6 trcop=6.25ns~20ns zitac_?gﬂ 2xtrcop /7 21“5%”5/7 ns
trops Output Data Position5 trcop=6.25ns~20ns Sitgc_?gﬂ 3xtroop /7 3?502"5/7 ns
. 4xt 7 4xt 7
trops Output Data Position4 trcop=6.25ns~20ns i BC_?F;.)/ 4xtrcop /T +TOC.‘1P5/ ns
" xt 7 xt 7
trops Output Data Position3 trcop=6.25ns~20ns 5 i BC_?F;.)/ 5xtrcop/7 5 +TOC.‘1P5/ ns
. xt 7 xt 7
trorz | Output Data Position2 trcop=6.25ns~20ns 6 i BC?FE’.)/ Btrcop/7 6 +To‘ﬁp5l ns
Delay time
trpLL PLL Lock Time - - 10 ms
trep Power On to /PDWN High 0 - - ns
DE Input Timing
MODE<2:1:0>=L:H:L
. (Single-in/Dual-out,
toeInT DE Input Period DDR |an|t mode Disable), 4xt‘|’c|p 2nxtT0|p - ns
n="integer”
MODE<2:1:0>=L:H:L
. ) (Single-in/Dual-out, B
toen | DE High Time DDR Input mode Disable), 2xtop | 2mxtrorp ns
m="integer”
MODE<2:1:0>=L:H:L
toenT DE Low Time (Single-in/Dual-out, 2xtrep - - ns
DDR Input mode Disable)

* Typ values are at the conditions of VDD=LVDD=PVDD=3.3V and Ta= +25°C

Copyright©2024 THine Electronics, Inc.
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Multi-level LVCMOS Input

Normal mode

treip

A

tren treL

A
\ 4
A
\ 4

......

CLKINx —L Vrer A_ Vrer —.:,EVRE;
x=1,2 _/ i .

trs trH

4

\ 4

TAx6 - TAXO h
TBx6 - TBxO
TCx6 - TCx0 3_ VRrer __/_V
TDx6 — TDx0

TEX6 - TEXO
x=1,2

DDR mode

treip

A
\ 4

tren P treL
-

A
A 4
\ 4

......

CLKIN —L ReF — ReF —E,CREF
X:1’2x _/ Y ;VV “ Y

t |
hl Ll Ll Ll

A
A
y

TAX6 - TAXO
TBx6 — TBxO0
TCx6 - TCx0 Vrer  (1st Pixel Data) Vrer (2nd Pixel Data) Virer
TDx6 — TDx0
TEx6 - TExO
x=1,2

Note: CLKIN signal notation

R/F = GND : Solid line
R/F =VDD : Dash line

Figure 11. LVCMOS Input Setup and Hold Time
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Data Enable (DE) signal input timing requirement

- toeNT o
trop
OLKIN _l_l_]_l_l_[ LI L i o
DEx ) /
x=1,2 -t toen >l toeL >

Note: Single-in/Dual-out, DDR off mode (MODE<2:1:0>=L:H:L)

In this case, MUST input Data Enable Signal (DE1/DE2pin).
The period between rising edges of DE (tpemnt), high time of DE (tpen)
should always satisty following equations.

toEH = trcre X (2m)
tpEINT = trerp X (2n)

m, n = integer

Figure 12. DE signal input timing requirement
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LVDS Output

Vgir=(TA+)-(TA-) 80%__ N\ 80%
TA+ Vaifs 20% 20%
O lg—— —

TA-
LVDS Output Load tyr tvt

Figure 13. LVDS Output Load and Transition Time

o, of \ ovf

tTOP2 max
tTOP2 min
tTOP3 max
tTOP3 min, >
tTOP4 max
tTOP4 min .

v

WYY YY)

A J

tTOPO max
tTOPO min

tTOP1 max —#

tTOP1 min
Tx+/-
(Differential) ov
X=A,B,C,D,E
Previous Cycle P Current Cycle | Next Cycle
Figure 14. LVDS Output Data Position
Copyright©2024 THine Electronics, Inc. 16 THine Electronics, Inc.
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Input to Output Delay

CLKINX

TCLKx+
(Single)

N w |

Note: CLKIN signal notation

R/F = GND : Solid line
R/F =VDD : Dash line

x=1,2

Figure 15. Input Clock to Output Clock Delay Time

Power on Sequence
/PDWN Control after CLKIN Input

— /" 30v
VDD
- trep -
/PDWN - 20V

trpLL

I NS
TCLK Vdiff=ov
(Il

CLKIN Input after /PDWN Control

-
VDD 7 3.0v
{rp
2.0V
/PDWN ;
treLL

-t
&%

N
BTN e L
TCLK Vdiff=OV
(W

Figure 16. Power on Sequence

Copyright©2024 THine Electronics, Inc. 17 THine Electronics, Inc.
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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 THC63LVD1023B and LVDS-Rx on it. It is better for EMI reduction to
place GND cable as close to LVDS cable as possible.

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

THC63LVD1023B

Figure 17. Multi Drop Connection

4) Asynchronous use
Asynchronous using such as following system is not recommended.

CLK TCLK+ CLK
DATA | THC63LVD1023B | | TCLK- LVDS-Rx ATA
IC IC
CLK TCLK+
DATA | THC63LVD1023B TCLK- LVDS-Rx

Figure 18. Asynchronous Use

Copyright©2024 THine Electronics, Inc. 18 THine Electronics, Inc.
SC:E



°
THC63LVD1023B_Rev.4.01_E THlne

Package

22.00 BSC.

20.00 BSC.

17.50 ‘ 1.60 MAX

1.40 +/-0.05 =

THine

THC63LVD1023B

17.50

22.00BSC.
20.00BSC

0.50 BSC. !' 0.20 +0.07/-0.03
INDEX

é N\SEATING PLANE

3.5+/-3.5 degree

0.60 +/-0.15
0.20 MIN

UNIT:mm

Figure 19. Package Diagram

Copyright©2024 THine Electronics, Inc. 19 THine Electronics, Inc.
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Notices and Requests

10.

11.

12.

13.

The product specifications described in this material are subject to change without prior notice.

The circuit diagrams described in this material are examples of the application which may not always apply to the customer’s
design. THine Electronics, Inc. (“THine”) is not responsible for possible errors and omissions in this material. Please note even if
errors or omissions should be found in this material, THine may not be able to correct them immediately.

This material contains THine’s copyright, know-how or other intellectual property rights. Copying, reverse-engineer or disclosing
to third parties the contents of this material without THine’s prior written permission is prohibited.

THINE ACCEPTS NO LIABILITY FOR ANY DAMAGE OR LOSS IN CONNECTION WITH ANY DISPUTE RELATING
TO INTELLECTUAL PROPERTY RIGHTS BETWEEN THE USER AND ANY THIRD PARTY, ARISING OUT OF THIS
PRODUCT, EXCEPT FOR SUCH DAMAGE OR LOSS IN CONNECTION WITH DISPUTES SUCCESSFULLY PROVED
BY THE USER THAT SUCH DISPUTES ARE DUE SOLELY TO THINE. NOTE, HOWEVER, EVEN IN THE
AFOREMENTIONED CASE, THINE ACCEPTS NO LIABILITY FOR SUCH DAMAGE OR LOSS IF THE DISPUTE IS
CAUSED BY THE USER’S INSTRUCTION.

This product is not designed for applications that require extremely high-reliability/safety such as aerospace device, nuclear
power control device, or medical device related to critical care, excluding when this product is specified for automotive use by
THine and used it for that purpose. THine accepts no liability whatsoever for any damages, claims or losses arising out of the uses
set forth above.

Despite our utmost efforts to improve the quality and reliability of the product, faults will occur with a certain small probability,
which is inevitable to a semi-conductor product. Therefore, you are encouraged to have sufficiently fail-safe design principles
such as redundant or error preventive design applied to the use of the product so as not to have our product cause any social or
public damage.

This product may be permanently damaged and suffer from performance degradation or loss of mechanical functionality if
subjected to electrostatic charge exceeding capacity of the ESD (Electrostatic Discharge) protection circuitry. Safety earth ground
must be provided to anything in contact with the product, including any operator, floor, tester and soldering iron.

Please note that this product is not designed to be radiation-proof.

Testing and other quality control techniques are used to this product to the extent THine deems necessary to support warranty for
performance of this product. Except where mandated by applicable law or deemed necessary by THine based on the user’s
request, testing of all functions and performance of the product is not necessarily performed.

This product must be stored according to storage method which is specified in this specifications. THine accepts no liability
whatsoever for any damage or loss caused to the user due to any storage not according to above-mentioned method.

Customers are asked, if required, to judge by themselves if this product falls under the category of strategic goods under the
Foreign Exchange and Foreign Trade Act in Japan and the Export Administration Regulations in the United States of America on
export or transit of this product. This product is prohibited for the purpose of developing military modernization, including the
development of weapons of mass destruction (WMD), and the purpose of violating human rights.

The product or peripheral parts may be damaged by a surge in voltage over the absolute maximum ratings or malfunction, if pins
of the product are shorted by such as foreign substance. The damages may cause a smoking and ignition. Therefore, you are
encouraged to implement safety measures by adding protection devices, such as fuses. THine accepts no liability whatsoever for
any damage or loss caused to the user due to use under a condition exceeding the limiting values.

All patents or pending patent applications, trademarks, copyrights, layout-design exploitation rights or other intellectual property
rights concerned with this product belong to THine or licensor(s) of THine. No license or right is granted to the user for any
intellectual property right or other proprietary right now or in the future owned by THine or THine’s licensor. The user must enter
into a license agreement with THine or THine’s licensor to be granted of such license or right.

THine Electronics, Inc.

https://www.thine.co.jp
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