LENESAS

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER

General Description

The V105A LVDS display interface transmitter is designed
to support pixel data transmission between a video
processing engine and a digital video display. The dual
channel LVDS output supports pixel rates up to 150 MHz,
enabling compatibility with 1080p and WUXGA display
resolutions.

Total 67-bit LVCMOS/LVTTL input is provided. The V105A
converts the 67 bit parallel input data into two 5-pair LVDS
(Low Voltage Differential Signaling) serial data outputs, in
odd/even pixel format. Input data can be clocked on the
rising or falling edge of the input clock (selectable). In video
applications the 35 data bits are normally divided into 10
bits for each R, G and B channel and 5 control bits (which
includes VSYNC, HSYNC and DE).

Block Diagram

CONFIDENTIAL IDTV105A

Features
¢ Dual 32+3-bit LVTTL input supports up to 150 MHz pixel
rate.

¢ Dual pixel, LVDS output supports 150 MHz pixel rate
(compatible with 1080p and WUXGA resolution)

* Internal PLL requires no external loop filter
¢ Selectable rising or falling clock edge for data alignment
¢ Compatible with Spread Spectrum clock source

* Reduced LVDS output voltage swing mode (selectable)
to minimize EMI

¢ Single 3.3 V supply

¢ Low power consumption CMOS design

* Power down mode

* Available in 144 pin LQFP package (14x14mm body size)
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IDTV105A

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER

COMMERCIAL TEMPERATURE RANGE

Pin Assignment
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GND — 4 105 —1 GND
TC28C— 5 104 — Vcc
TC29—1 6 103 —1 TC13
HSYNC — 7 102 — TC12
VSYNC — 8 101 — TC11
DE —1 9 100 — TC10
NC —7 10 99 — TB19
NC — 11 98 — TB18
NC — 12 97 — TB17
Vce ] 13 96 — TB16
GND — 14 95 — TB15
CLKIN — 15 94 — GND
NC — 16 93 — Vcc
RES11 — 17 V105A 92 — TB14
RES12 —1 18 91 — TB13
RES21 — 19 90 — TB12
RES22 —] 20 89 — TB11
RIF —] 21 88 —1 TB10
RS — 22 87 —1 TA19
NC — 23 86 — TA18
MAP —] 24 85 — TA17
CTRL1 — 25 84 — TA16
CTRLO — 26 83 — GND
CTRL2 — 27 82 — Vce
NC —1 28 81 —1 TA10
NC — 29 80 — TAl4
PD —] 30 79 — TA13
TEST — 31 78 1 TA12
NC — 32 77 = TALL
NC — 33 76 £ TA10
PGND — 34 75 —1 PGND
PVvcec — 35 74 — PVcce
PDND — 36 73 1 PGND
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IDTV105A

Pin Descriptions

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER

COMMERCIAL TEMPERATURE RANGE

Pin Number Pin Name Pin Type Pin Description
70,71 TXALl+, TXA1-
68, 69 TXB1+, TXB1-
64, 65 TXC1+, TXC1- LVDS Serial Data Output Pairs, Channel 1
58, 59 TXD1+, TXD1-
56, 57 TXE1l+, TXE1-
LVvDS OUT
52, 53 TXA2+, TXA2-
50,51 TXB2+, TXB2-
46, 47 TXC2+, TXC2- LVDS Serial Data Output Pairs, Channel 2
40, 41 TXD2+, TXD2-
38,39 TXE2+, TXE2-
62, 63 TCLK1+, TCLK1- _
LVDS OUT | LVDS Reference Clock Output Pair
44, 45 TCLK2+, TCLK2-
76, 77,78, 79, 80, N
81, 84, 85, 86, 87 TAL0 ~TAL9
88, 89, 90, 91, 92, _
95, 96,97, 98,99 | 510~ TBI9 IN CMOS/TTL (or small signal) Data Bit Inputs, Channel 1
100, 101, 102, 103,
106, 107, 108, 110, TC10 ~TC19
111, 112
17,18 RES11, RES12 IN Control Input, Channel 1
115, 116,117, 118,
119, 120, 121, 122, TA20 ~ TA29
123,124
127,128, 129, 130, . .
131, 132, 133, 134, TB20 ~ TB29 IN CMOS/TTL (or small signal) Data Bit Inputs, Channel 2
135, 136
139, 140, 141, 142, _
143,144,1, 2,5, 6 TC20~TC29
19, 20 RES21, RES22 IN Control Input, Channel 2
7 HSYNC IN HSYNC Inputl
8 VSYNC IN VSYNC Input
9 DE IN DE Input
25, 26, 27 CTRLO ~ CTRL2 IN MODE Selection
24 MAP IN MAP MODE Selection
High: Normal device operation Low: Power down; all
30 PD IN C
outputs become high impedance
31 TEST IN Reserved: tie to High or Low
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IDTV105A

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER

COMMERCIAL TEMPERATURE RANGE

Pin Number Pin Name Pin Type Pin Description
Voltage level on this pin sets LVDS output swing voltage
22 RS IN and data input swing voltage; refer to the table at the
bottom of this page.
21 RIE IN Inpu.t Clopk triggering edge select. High: Rising edge;
Low: Falling edge.
3, 13,82, 93, 104, . . - o
113, 125, 137 Vee Power Power supply pins for TTL inputs and digital circuitry
15 CLKIN IN Clock Input
4, 14, 83, 94, 105, . . . N
114, 126, 138 GND Ground Ground pins for TTL inputs and digital circuitry
43, 49, 55, 61, 67 LVce Power Power supply pins for LVDS outputs
37, 42('5;8%254’ 60, LGND Ground Ground pins for LVDS outputs
35,74 PVce Power Power supply pins for PLL circuitry
34, 36,73, 75 PGND Ground Ground pins for PLL circuitry
10, 11, 12, 16, 23,
28, 29, 32, 33, 109 NC Reserved

RS Input Voltage LVDS Output Swing CMOS/TTL Input Configuration
(Input Voltage Swing)

RS Input Voltage

LVDS Output Swing

CMOS/TTL Input Configuration (Input Voltage Swing

Vee 350 mVv Standard Input and Output Configuration1
06~14V (VREFl) 350 mV Small Input Swing, Standard Output Swing Configuration1
GND 200 mVv Standard Input Swing, Reduced Output Swing Configuration1

1. Refer to DC Electrical Characteristics.
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IDTV105A

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER

COMMERCIAL TEMPERATURE RANGE

External Components

Decoupling capacitors should be used for all power pins.

Absolute Maximum Ratings

Item Rating?!
-0.3Vto+4.0V
-0.3V to Vcc+0.3V
-0.3VtoVcc+0.3V
-0.3V to Vcct+t0.3V

-55to +150°C

Supply Voltage, V¢
CMOS/TTL Input Voltage
CMOS/TTL Output Voltage
LVDS Driver Output Voltage
Storage Temperature

Junction Temperature +125°C
LeadTemperature (10 seconds) +260°C
Maximum Power Dissipation @ 25°C 1.15W

1. Stresses greater than those listed under Absolute Maximum Ratings may cause permanent damage to the device. This
is a stress rating only and functional operation of the device at these or any other conditions above those indicated in the
operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability

Recommended Operation Conditions

Symbol Parameter Min. Typ. | Max. | Units
Vee Power Supply Voltage +3 +3.3 | +3.6 Vv
TA Ambient Operating Temperature 0 +70 °C
) Input 20 135 MHz
CTRL<1:0> = LL (Dual-in/Dual-out)
LVDS Output 20 135 MHz
. Input 10 67.5 MHz
CTRL<1:0> = LH (Dual-in/Single-out)
LVDS Output 20 135 MHz
Single Edge Input Input 40 150 | MHz
CLK CTRL<1:0> = HL (CTRL<2>=1) LVDS Output | 20 75 | MHz
(Single-in/Dual-out) Double Edge Input Input 20 135 MHz
(CTRL<2>=H) LVDS Output | 20 135 | MHz
Distribution Off Input 20 135 | MHz
CTRL<1:0> = HH (CTRL<2>=1) LVDS Output | 20 135 | MHz
(Single-in/Single-out) Distribution On Input 20 135 MHz
(CTRL<2> = H) LVDS Output | 20 135 | MHz
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IDTV105A

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER

DC Electrical Characteristics

Vpp=3.3 V £10%, Ambient temperature 0 to +70°C

COMMERCIAL TEMPERATURE RANGE

Parameter ‘ Symbol Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Units
CMOS/TTL Inputs, Standard Configuration
Input High Voltage ViH RS=V¢c or GND 2.00 Vee \
Input Low Voltage Vi RS=Vc or GND GND 0.80 \
Input Current lINC 0V<V|N<Vee +10 HA
CMOS/TTL Inputs, Small Input Swing Configuration
Max Input Swing Voltage Veco' | VRer = Vrs = Vecor 1.2 2.8 %
Input Reference Voltage into pin RS VREE Veeor Y
High Leve'l Input Vpltage N Ver2 VorczV Veeor Vv
(for small input swing condition) SH REFYCCQ/2 +0.1V
(Lfg\:vsﬁa/ﬁ Ilrllgzltjts?//v?r!tg gc?)ndition) Vsi® | VRer=Vocar \/-8(.:1(?\7 v

1. Vccq voltage defines the max voltage of the small swing input and is not an actual input into the device.
2. Small input swing voltage is applied to TA1[9:0], TB1[9:0], TC1[9:0], RES1[2:1], TA2[9:0],TB2[9:0], TC2[9:0], RES2[2:1],

HSYNC, VSYNC, DE, and CLKIN.

Parameter Symbol Conditions Min. ‘ Typ. ‘ Max. ‘ Units
LVDS Transmitter DC Specifications
Normal swing RS = V¢ 250 350 450 mv
Differential Output Voltage, R = 100Q \Y, i =
p g L oD Reduced swing RS 100 200 300 my
GND
Change in Vgp Between
Complimentary Output States DVop 35 mv
Common Mode Voltage Voc | RL=100Q 1.125 1.250 | 1.375 \
Change in Voc Between
Complimentary Output States DVoc 35 mv
Output Short Circuit Current los Vout= 0V, R = 100Q -24 mA
. PD =0V,
- ! +
Output Tri-State Current loz Vour = OV 10 Vee +10 HA
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IDTV105A

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER

COMMERCIAL TEMPERATURE RANGE

Parameter Symbol Conditions Typ Max | Units
CLKIN = 656MHz CTRL<1:0>=HH 41 mA
CLKIN = 85MHz Single-in/Single-out 54 mA
CTRL<2>=L
CLKIN = 135MHz Distribution Off 86 mA
CLKIN = 65MHz CTRL<1:0>=HH 68 mA
CLKIN = 85MHz Single-in/Single-out 89 mA
CTRL<2>=H
CLKIN = 135MHz Distribution On 141 mA
CLKIN = 65MHz CTRL<1:0> = HL 37 mA
CLKIN = 85MHz Single-in/Dual-out 38 mA
Supply Current CLKIN = 135MHz Ri= CTRL<2>=L 77 | mA
Transmitter Supply — 100Q DDR Input Off
Current ltccw | CLKIN = 150MHz CL = 5pF 85 mA
(worst case pattern) CLKIN = 65MHz Rs=Vcc CTRL<1:0> = HL 54 mA
CLKIN = 85MHz Single-in/Dual-out 71 mA
CTRL<2>=L
CLKIN = 135MHz DDR Input On 113 mA
CLKIN = 32.5MHz 35 mA
CLKIN = 42.5MHz CTRL<1:0>=LH 46 | mA
Dual-in/Single-out
CLKIN = 67.5MHz 73 mA
CLKIN = 65MHz 80 mA
CLKIN = 85MHz CTRL<1:0>=LL 104 | mA
Dual-in/Dual-out
CLKIN = 135MHz 164 mA
Transmitter Power
Down Supply ltccs | PDWN =L, All Inputs = Fixed L or H 10 HA
Current
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IDTV105A

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER COMMERCIAL TEMPERATURE RANGE

AC Electrical Characteristics
Vpp=3.3 V £10%, Ambient temperature 0 to +70°C, Mode=135 MHz

Parameter ‘ Symbol Min. Typ. Max. Units

Switching Characteristics

CLK IN Transition Time trair 1.0 ns
CLK IN Period trep 6.7 100.0 ns
CLK IN High Time! trcH 2.59 3.7 4.81 ns
CLK IN Low Time! treL 2.59 3.7 4.81 ns
CLK IN to TCLK+ Delay trep 22.2 ns
TTL Data Setup to CLK IN trs 2.5 ns
TTL Data Hold from CLK IN try 0 ns
LVDS Transition Time tvT 0.6 15 ns
Output Data Position0 trop1 -0.2 0.0 0.2 ns
Output Data Positionl tToro 0.907 1.057 1.207 ns
Output Data Position2 tTops 1.814 2.114 2.414 ns
Output Data Position3 trops 2721 3.171 3.621 ns
Output Data Position4 tTopa 3.628 4.228 4.828 ns
Output Data Position5 trtops 4.535 5.285 6.035 ns
Output Data Position6 trop2 5.442 6.342 7.242 ns
Phase Lock Loop Set trpLL 10.0 ms

1. See figure 1.

Thermal Characteristics

Parameter Symbol Conditions Min. Typ. Max. | Units

0Jp Still air 53 °CIW

Thermal Resistance Junction to Ambient 0Ja 1 m/s air flow 40 °C/w

NN 3 m/s air flow 33 °C/wW

Thermal Resistance Junction to Case 0Jc 8 °C/W
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IDTV105A

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER COMMERCIAL TEMPERATURE RANGE

AC Timing Diagrams

TTL Input 90% 90%
0, 0,
CLKIN 10% 10%
C tred i treL
trair treir

LVDS Output 80% 80%
Voir = (TA+) - (TA-) 20% 20%
TA+ tvr vt

_J‘: 5pF § 100Q

TA-
Figure 1.
TTL Inputs trep
_ tron
<+—P
— ViyorV
CLKIN o © " /VREF IH =" TSH
- - - V“_ or VSL
TxyO0-Txy9
TCLK+
TCLK-
NOTE: CLKIN for R/F = GND, solid line
CLKIN for R/F = VCC, dashed line
Figure 2.
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IDTV105A

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER COMMERCIAL TEMPERATURE RANGE

LVDS Output

Vpp =0V —— Vi =0V
TCLK1 OUT
(Differential)
TXAL X X < >< ><TXA1§><TXA15><TXA14><TXA13><TXA13XTXAllXTXAlO>< ><
TXB1 X X ( >< ><T><B1E><Tx815><T><Bl4><T><313><T><Bf2XT><B11><T><B10>< ><
TXC1 X X ( >< ><TXCl6><TXC15><TXCl4><TXC13><TXC12><TXC11><TXCIO>< ><
TXD1 X X < >< ><TXD1£3><TXD15><TXD14><TXD13><TXD19<TXD11XTXD10>< ><
TXE1 X X < >< ><T><E16><T><E15><TXE14>€XE13><TXE12><TXE11><TXE10>< ><
Previous Cycle h § ‘Next Cycle
tropy —» |«
troPo ——»
trope |« >
trops |« >
trops |« >
trops |«
trop2 < >
Figure 3.
DUAL-CHANNEL, TRIPLE 10-BIT LVDS TRANSMITTER 10 IDTV105A 7121/3

CONFIDENTIAL
© 2019 Renesas Electronics Corporation



IDTV105A

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER COMMERCIAL TEMPERATURE RANGE

LVDS Output

V=0V —— Vpig = 0V
TCLK2 OUT
(Differential)
TXA2 X X ( >< ><T><A2€><T><A25><T><A24><T><A23)(TXA2§XTXA21XT><A20>< ><
TXB2 X X ( >< ><TXB16><Tx525><Tx324><Tx523><TxBZZXTXBZlXTXBZO>< ><
TXC2 X X < >< ><TXC2£3><TXC25><TXCZ4><TXC23><TXC29<TXC21><TXC20>< ><
TXD2 X X < >< ><TXD26><T><D25><TXD24>€><D23><TXD22XTXD21XTXD20>< ><
TXE2 X X ( >< ><TXE26><TXE25><TXE24><TXE23><TXE22><TXE21><TXE20>< ><
Previous Cycle h . ‘Next Cycle
tropy —» |«
tropo ——p
trops |« >
trops |« >
trops |« >
trors |¢ >
trop2 < >
Figure 4.
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IDTV105A

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER

Phase Lock Loop Time

COMMERCIAL TEMPERATURE RANGE

3.6V

trpLL

2.0V —Z
PD
3.0V A,
Vee /
CLKIN
TCLK1+
TCLK2+

v

Vpir =0V

Figure 5.

LVDS Output Data Mapping

Single-In, Dual-Out (DDR Off); MODE<2:0> = LHL

Single-In, Dual-Out (DDR On) CTRL<2:0> = HHL

Vcc
o f N \/
CLKIN
GND TAln, TB1n, TCln

TAln, TB1ln, TC1n n=0-9 st \/2nd \/ st \/ 2nd\/ 1st
n=0-9 1st 2nd 1st 2nd Vce HSYNC Ei;(tgl @Zg ﬁz(g 52@' gi;l(g
HSYNC XplxelXplxel plxel plxelX: VSYNC
VSYNC data data data data GND RES 11, 12
RES 11, 12
NOTE: CTRL2 = H (Double Edge Input)

CLKIN for R/F = VCC, solid line

CLKIN for R/F = GND, dashed line

Figure 6.
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IDTV105A

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER

COMMERCIAL TEMPERATURE RANGE

Single-in/ Single-out Distribution Off: CTRL<2:0> = LHH

LVDS Output Data MAP = 1 MAP =0
TXA1[0] TA14 TA12
TXAL[1] TA15 TA13
TXA1[2] TA16 TA14
TXA1L[3] TAL7 TA15
TXA1L[4] TA18 TA16
TXAL[5] TA19 TAL17
TXAL[6] TB14 TB12
TXB1[0] TB15 TB13
TXB1[1] TB16 TB14
TXB1[2] TB17 TB15
TXB1[3] TB18 TB16
TXB1[4] TB19 TB17
TXB1[5] TC14 TC12
TXB1[6] TC15 TC13
TXC1[0] TC16 TC14
TXC1[1] TC17 TC15
TXC1[2] TC18 TC16
TXC1[3] TC19 TC17
TXC1[4] HSYNC HSYNC
TXC1[5] VSYNC VSYNC
TXC1[6] DE DE
TXD1[0] TA12 TA18
TXD1[1] TA13 TA19
TXD1[2] TB12 TB18
TXD1[3] TB13 TB19
TXD1[4] TC12 TC18
TXD1[5] TC13 TC19
TXD1[6] RES11 RES11
TXE1[0] TA10 TA10
TXE1[1] TAL1 TALL
TXE1[2] TB10 TB10
TXE1[3] TB11 TB11
TXE1[4] TC10 TC10
TXE1[5] TC11 TC11
TXE1[6] RES12 RES12
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IDTV105A

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER

COMMERCIAL TEMPERATURE RANGE

Single-in/ Single-out Distribution On: CTRL<2:0> = HHH

First Link Second Link

LVDS Output Data MAP =1 MAP =0 LVDS Output Data MAP =1 MAP =0
TXA1[0] TA14 TA12 TXA2[0] TA14 TA12
TXA1[1] TA15 TA13 TXA2[1] TA15 TA13
TXAL[2] TA16 TA14 TXA2[2] TA16 TAl4
TXAL[3] TAL17 TA15 TXA2[3] TAL17 TA15
TXAL[4] TA18 TA16 TXA2[4] TA18 TA16
TXAL[5] TA19 TAL17 TXA2[5] TA19 TAL7
TXA1[6] TB14 TB12 TXA2[6] TB14 TB12
TXB1[0] TB15 TB13 TXB2[0] TB15 TB13
TXB1[1] TB16 TB14 TXB2[1] TB16 TB14
TXB1[2] TB17 TB15 TXB2[2] TB17 TB15
TXB1[3] TB18 TB16 TXB2[3] TB18 TB16
TXB1[4] TB19 TB17 TXB2[4] TB19 TB17
TXB1[5] TC14 TC12 TXB2[5] TC14 TC12
TXB1[6] TC15 TC13 TXB2[6] TC15 TC13
TXC1[0] TC16 TC14 TXC2[0] TC16 TC14
TXC1[1] TC17 TC15 TXC2[1] TC17 TC15
TXC1[2] TC18 TC16 TXC2[2] TC18 TC16
TXC1[3] TC19 TC17 TXC2[3] TC19 TC17
TXC1[4] HSYNC HSYNC TXC2[4] HSYNC HSYNC
TXC1[5] VSYNC VSYNC TXC2[5] VSYNC VSYNC
TXC1[6] DE DE TXC2[6] DE DE
TXD1[0 TA12 TA18 TXD2[0] TA12 TA18
TXD1[1] TA13 TA19 TXD2[1] TA13 TA19
TXD1[2] TB12 TB18 TXD2[2] TB12 TB18
TXD1[3] TB13 TB19 TXD2[3] TB13 TB19
TXD1[4] TC12 TC18 TXD2[4] TC12 TC18
TXD1[5] TC13 TC19 TXD2[5] TC13 TC19
TXD1[6] RES11 RES11 TXD2[6] RES11 RES11
TXE1[0] TA10 TA10 TXEZ2[0] TA10 TA10
TXE1[1] TAll TAll TXE2[1] TA11 TA11
TXE1[2] TB10 TB10 TXE2[2] TB10 TB10
TXE1[3] TB11 TB11 TXE2[3] TB11 TB11
TXE1[4] TC10 TC10 TXE2[4] TC10 TC10
TXE1[5] TCl11 TCl11 TXEZ2[5] TC11 TC11
TXE1[6] RES12 RES12 TXE2[6] RES12 RES12
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IDTV105A

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER COMMERCIAL TEMPERATURE RANGE

Single-in/ Dual-out DDR On or OFF: CTRL<2:0> = HHL or LHL

First Pixel Data Second Pixel Data

LVDS Output Data MAP =1 MAP =0 LVDS Output Data MAP =1 MAP =0
TXA1[0] TA14 TA12 TXA2[0] TA14 TA12
TXA1[1] TA15 TA13 TXA2[1] TA15 TA13
TXAL[2] TA16 TA14 TXA2[2] TA16 TA14
TXAL[3] TAL17 TA15 TXA2[3] TAL17 TA15
TXAL[4] TA18 TA16 TXA2[4] TA18 TA16
TXAL[5] TA19 TAL17 TXA2[5] TA19 TAL17
TXA1[6] TB14 TB12 TXA2[6] TB14 TB12
TXB1[0] TB15 TB13 TXB2[0] TB15 TB13
TXB1[1] TB16 TB14 TXB2[1] TB16 TB14
TXB1[2] TB17 TB15 TXB2[2] TB17 TB15
TXB1[3] TB18 TB16 TXB2[3] TB18 TB16
TXB1[4] TB19 TB17 TXB2[4] TB19 TB17
TXB1[5] TC14 TC12 TXB2[5] TC14 TC12
TXB1[6] TC15 TC13 TXB2[6] TC15 TC13
TXC1]0] TC16 TC14 TXC2[0] TC16 TC14
TXC1[1] TC17 TC15 TXC2[1] TC17 TC15
TXC1[2] TC18 TC16 TXC2[2] TC18 TC16
TXC1[3] TC19 TC17 TXC2[3] TC19 TC17
TXC1[4] HSYNC HSYNC TXC2[4] HSYNC HSYNC
TXC1[5] VSYNC VSYNC TXC2[5] VSYNC VSYNC
TXC1][6] DE DE TXC2[6] DE DE
TXD1[0 TA12 TA18 TXD2[0] TA12 TA18
TXD1[1] TA13 TA19 TXD2[1] TA13 TA19
TXD1[2] TB12 TB18 TXD2[2] TB12 TB18
TXD1[3] TB13 TB19 TXD2[3] TB13 TB19
TXD1[4] TC12 TC18 TXD2[4] TC12 TC18
TXD1[5] TC13 TC19 TXD2[5] TC13 TC19
TXD1[6] RES11 RES11 TXD2[6] RES11 RES11
TXE1[0] TA10 TA10 TXE2[0] TA10 TA10
TXE1[1] TAll TAll TXE2[1] TAll TA11
TXE1[2] TB10 TB10 TXE2[2] TB10 TB10
TXE1[3] TB11 TB11 TXE2[3] TB11 TB11
TXE1[4] TC10 TC10 TXE2[4] TC10 TC10
TXE1[5] TC11 TCl11 TXE2[5] TC11 TC11
TXE1[6] RES12 RES12 TXE2[6] RES12 RES12
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IDTV105A

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER

COMMERCIAL TEMPERATURE RANGE

Dual-in/ Single-out: CTRL<2:0>=HLH or LLH

First Pixel Data Second Pixel Data

LVDS Output Data MAP =1 MAP =0 LVDS Output Data MAP =1 MAP =0
TXA1[0](n) TA14 TA12 TXA1[0](n+1) TA24 TA22
TXAL[1](n) TA15 TA13 TXAL[1](n+1) TA25 TA23
TXAL[2](n) TA16 TAl4 TXAL[2(]n+1) TA26 TA24
TXAL[3](n) TAL17 TA15 TXA1[3](n+1) TA27 TA25
TXAL[4](n) TA18 TA16 TXA1[4](n+1) TA28 TA26
TXAL[5](n) TA19 TAL7 TXAL[5](n+1) TA29 TA27
TXA1[6](n) TB14 TB12 TXAL[6](n+1) TB24 TB22
TXB1[0](n) TB15 TB13 TXB1[0](n+1) TB25 TB23
TXB1[1](n) TB16 TB14 TXB1[1](n+1) TB26 TB24
TXB1[2](n) TB17 TB15 TXB1[2](n+1) TB27 TB25
TXB1[3](n) TB18 TB16 TXB1[3](n+1) TB28 TB26
TXB1[4](n) TB19 TB17 TXB1[4](n+1) TB29 TB27
TXB1[5](n) TC14 TC12 TXB1[5](n+1) TC24 TC22
TXB1[6](n) TC15 TC13 TXB1[6](n+1) TC25 TC23
TXC1[0](n) TC16 TC14 TXC1[0](n+1) TC26 TC24
TXC1[1](n) TC17 TC15 TXC1[1](n+1) TC27 TC25
TXC1[2](n) TC18 TC16 TXC1[2](n+1) TC28 TC26
TXC1[3](n) TC19 TC17 TXC1[3](n+1) TC29 TC27
TXC1[4](n) HSYNC HSYNC TXC1[4](n+1) HSYNC HSYNC
TXC1[5](n) VSYNC VSYNC TXC1[5](n+1) VSYNC VSYNC
TXC1[6](n) DE DE TXC1[6](n+1) DE DE
TXD1[0](n) TA12 TA18 TXD1[0](n+1) TA22 TA28
TXD1[1](n) TA13 TA19 TXD1[1](n+1) TA23 TA29
TXD1[2](n) TB12 TB18 TXD1[2](n+1) TB22 TB28
TXD1[3](n) TB13 TB19 TXD1[3](n+1) TB23 TB29
TXD1[4](n) TC12 TC18 TXD1[4](n+1) TC22 TC28
TXD1[5](n) TC13 TC19 TXD1[5](n+1) TC23 TC29
TXD1[6](n) RES11 RES11 TXD1[6](n+1) RES21 RES21
TXE1[0](n) TA10 TA10 TXE1[0](n+1) TA20 TA20
TXE1[1](n) TA11 TA11 TXE1[1](n+1) TA21 TA21
TXE1[2](n) TB10 TB10 TXE1[2](n+1) TB20 TB20
TXE1[3](n) TB11 TB11 TXE1[3](n+1) TB21 TB21
TXE1[4](n) TC10 TC10 TXE1[4](n+1) TC20 TC20
TXE1[5](n) TCl1 TC11 TXE1[5](n+1) TC21 TC21
TXE1[6](n) RES12 RES12 TXE1[6](n+1) RES22 RES22
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IDTV105A

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER COMMERCIAL TEMPERATURE RANGE

Dual-in/ Dual-out: CTRL<2:0> =HLL or LLL

First Pixel Data Second Pixel Data

LVDS Output Data MAP =1 MAP =0 LVDS Output Data MAP =1 MAP =0
TXA1[0] TA14 TA12 TXA2[0] TA24 TA22
TXA1[1] TA15 TA13 TXA2[1] TA25 TA23
TXAL[2] TA16 TA14 TXA2[2] TA26 TA24
TXAL[3] TAL17 TA15 TXA2[3] TA27 TA25
TXAL[4] TA18 TA16 TXA2[4] TA28 TA26
TXAL[5] TA19 TAL17 TXA2[5] TA29 TA27
TXA1[6] TB14 TB12 TXA2[6] TB24 TB22
TXB1[0] TB15 TB13 TXB2[0] TB25 TB23
TXB1[1] TB16 TB14 TXB2[1] TB26 TB24
TXB1[2] TB17 TB15 TXB2[2] TB27 TB25
TXB1[3] TB18 TB16 TXB2[3] TB28 TB26
TXB1[4] TB19 TB17 TXB2[4] TB29 TB27
TXB1[5] TC14 TC12 TXB2[5] TC24 TC22
TXB1[6] TC15 TC13 TXB2[6] TC25 TC23
TXC1]0] TC16 TC14 TXC2[0] TC26 TC24
TXC1[1] TC17 TC15 TXC2[1] TC27 TC25
TXC1[2] TC18 TC16 TXC2[2] TC28 TC26
TXC1[3] TC19 TC17 TXC2[3] TC29 TC27
TXC1[4] HSYNC HSYNC TXC2[4] HSYNC HSYNC
TXC1[5] VSYNC VSYNC TXC2[5] VSYNC VSYNC
TXC1][6] DE DE TXC2[6] DE DE
TXD1[0 TA12 TA18 TXD2[0] TA22 TA28
TXD1[1] TA13 TA19 TXD2[1] TA23 TA29
TXD1[2] TB12 TB18 TXD2[2] TB22 TB28
TXD1[3] TB13 TB19 TXD2[3] TB23 TB29
TXD1[4] TC12 TC18 TXD2[4] TC22 TC28
TXD1[5] TC13 TC19 TXD2[5] TC23 TC29
TXD1[6] RES11 RES11 TXD2[6] RES21 RES21
TXE1[0] TA10 TA10 TXE2[0] TA20 TA20
TXE1[1] TAl1l TAll TXE2[1] TA21 TA21
TXE1[2] TB10 TB10 TXE2[2] TB20 TB20
TXE1[3] TB11 TB11 TXE2[3] TB21 TB21
TXE1[4] TC10 TC10 TXE2[4] TC20 TC20
TXE1[5] TC11 TCl11 TXE2[5] TC21 TC21
TXE1[6] RES12 RES12 TXE2[6] RES22 RES22
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IDTV105A
COMMERCIAL TEMPERATURE RANGE

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER

Package Outline and Package Dimensions (144-pin LQFP)

Package dimensions are kept current with JEDEC Publication No. 95, variation ACD.
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ALL DIMENSIONS ARE IN MILLIMETERS.

<

SYMBOL In Millimeters In Inches?
COMMON DIMENSIONS COMMON DIMENSIONS
MIN MAX MIN MAX
N 144 144
A — 1.60 — .063
Al 0.05 0.15 .002 .006
A2 1.35 1.45 .053 .057
b 0.17 0.27 .007 .01
c 0.09 0.20 .004 .008
22.00 BASIC .866 BASIC
D1 20.00 BASIC .787 BASIC
D2 17.50 Ref. .689 Ref.
E 22.00 BASIC .866 BASIC
El 20.00 BASIC .787 BASIC
E2 17.50 Ref. .689 Ref.
0.50 BASIC .02 BASIC
0.45 0.75 .018 .03
a 0° 7° 0° 7°
cce — 0.08 — .003
1. For reference only. Controlling dimensions are in mm.
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IDTV105A

DUAL-CHANNEL,TRIPLE 10-BIT LVDS TRANSMITTER COMMERCIAL TEMPERATURE RANGE

Ordering Information

IDT XXXX X X X
Device Type Package Temp.Range Shipping
Carrier

L 8 Tape and Reel

Blank  Commercial (0°C to +70°C)

DAG Thin Quad Flat PAck - Green

V105A Dual-Channe, Triple 10-Bit LVDS Transmitter
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RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers skilled in the art designing with Renesas products. You are solely responsible
for (1) selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only for
development of an application that uses Renesas products. Other reproduction or use of these resources is strictly
prohibited. No license is granted to any other Renesas intellectual property or to any third party intellectual property.
Renesas disclaims responsibility for, and you will fully indemnify Renesas and its representatives against, any claims,
damages, costs, losses, or liabilities arising out of your use of these resources. Renesas' products are provided only subject
to Renesas' Terms and Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources
expands or otherwise alters any applicable warranties or warranty disclaimers for these products.

Corporate Headquarters

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
Www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.
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For further information on a product, technology, the most
up-to-date version of a document, or your nearest sales
office, please visit:

www.renesas.com/contact/
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