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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




DATA SHEET
RENESANS MOS INTEGRATED CIRCUIT

1/PD160010

384-/360-OUTPUT TFT-LCD SOURCE DRIVER
(COMPATIBLE WITH 256 GRAY SCALES, mini-LVDS INTERFACE SUPPORTED)

DESCRIPTION

The 4 PD160010 is a source driver for TFT-LCDS that supports the display of 256 gray scales and employs mini-LVDS
interface. Which can realize a full-color display of 16,777,216 colors by output of 256 values y-corrected by an internal D/A
converter and 10-by-2 external power modules. Because the output dynamic range is as large as Vss2 + 0.2 V to Vop2 - 0.2
V, level inversion operation of the LCD’s common electrode is rendered unnecessary. Also, to be able to deal with dot-line
inversion, n-line inversion, this source driver is equipped with a built-in 8-bit D/A converter circuit whose odd output pins and
even output pins respectively output gray scale voltages of differing polarity. Because of the incorporation of mini-LVDS
interface, the data transfer speed has improved and the amount of wiring on the PCB has been significantly reduced.

Remark "mini-LVDS" is the technology with Texas Instruments applied LVDS technology and developed.
(LVDS: Low Voltage Differential Signaling)

FEATURES

« Differential interface: CLK, gray scale data,

* CMOS interface: STHR(L), R,/L, STB, SB, POL, Osel, Vsel1, Vsel2, SRC, ORC, RxBIAS1, RxBIAS2

» 384/360 outputs (Osel)

» Capable of outputting 256 values by means of 10-by-2 external power modules (20 units) and a D/A converter
* Logic power supply voltage (Vob1): 2.7 to 3.6V

« Driver power supply voltage (Vobz): 10.0 to 16.5V

 High-speed data transfer: fc.k = 190 MHz MAX. (internal data transfer speed when operating at Voo1 = 2.7 V)
 Output dynamic range: Vss2 + 0.2 V to Vop2 - 0.2 V

 Apply for dot-line inversion, n-line inversion

« Output voltage polarity inversion function (POL)

O ORDERING INFORMATION

Part Number Package
H#PD160010N-xxx TCP (TAB package)
HPD160010NL-xxx COF (COF package)

Remark The TCP/COF's external shape is customized. To order the required shape, please contact one of our sales

representatives.

The information in this document is subject to change without notice. Before using this document, please
confirm that this is the latest version.

Not all products and/or types are available in every country. Please check with an NEC Electronics
sales representative for availability and additional information.

Document No.  S16316EJ2V0ODS00 (2nd edition) The mark O shows maijor revised points.
Date Published  March 2004 NS CP (K) © NEC Electronics Corporation 2003
Printed in Japan
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0 1. BLOCK DIAGRAM
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2. RELATIONSHIP BETWEEN OUTPUT CIRCUIT AND D/A CONVERTER
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NEC 4PD160010

3. PIN CONFIGURATION (u4PD160010NL-xxx:COF, Copper Foil Surface, Face-down)

VSS2 1
VDD2
VO 3
V1
V2
V3
V4
V5
V6
V7
V8
V9
(VDD1D)
TEST
(VSS1D)
TEST
(VDD1D)
TEST
(VSS1D)
ORC
(VDD1D)
STHR
STHL
POL
TB
(VSS1D)
RC
(VDD1D)
TEST
TEST
TEST
VSS1D
VSS1A
(VSS1A)
DOA
DOB
(VSS1A)
D1A Copper foil
D1B surface
(VSS1A)
CLKA
CLKB
(VSS1A)
D2A
D2B
(VSS1A)
D3A
D3B
VDD1A
VDD1D
TEST
TEST
TEST
(VDD1D)
RxBIAS2
(VSS1D)
RxBIAS1
(VDD1D)
Vsell
(VSS1D)
Vsel2
(VDD1D)
Osel
(VSS1D)
R,/L
(VDD1D)
MODE
(VSS1D)
SB
(VDD1D)

N

Remarks 1. This figure does not specify the COF package.
2. (Vop1p) and (Vss1p) is available for supply to logic input terminal. Please don’t use these pins for power
supply terminal with current.
(Vss1a) must be connected to analog GND on PCB.

Data Sheet S16316EJ2V0DS 3



NEC 1PD160010
4. PIN FUNCTIONS
(2/2)
Pin Symbol Pin Name 1/0 Description
S1to Sas4 Driver Output The D/A converted 256-gray-scale analog voltage is output.
DOA, DOB Gray scale data Input Display data with gray-scale data (8-bit) and control signal (RST = reset).
D1A, D1B (mini-LVDS) | Refer to Table 4-1.
D2A, D2B
D3A, D3B
CLKA, Shift clock Input Shift clock.
CLKB (mini-LVDS) | Refer to Table 4-1.
R,/L Shift direction Input The shift direction control pin of shift register. The shift directions of the shift
control (CMOS) | registers are as follows.
R,/L = H (right shift): STHR input, S1 - Sss4, STHL output
R,/L = L (left shift): STHL input, Sss4 - S1, STHR output
STHR Right shift start I/0 This is the start pulse 1/0O pin when connected in cascade. Loading of display data
pulse (CMOS) | starts when a high level is read.
STHL Left shift start pulse For right shift, STHR is input and STHL is output.
For left shift, STHL is input and STHR is output.
STB Latch Input Change the input mode, latched the registered data and transfer to DAC at the
(CMOS) | rising edge. And supplied voltage to LCD pixel is output at falling edge.
POL Polarity Input Control the polarity of the output.
(CMOS) | Input of the POL signal is allowed the setup time (t14) with respect to STB’s rising
edge. Refer to Table 4-3.
SB Bus-line set-back Input Change the data order of mini-LVDS input.
(CMOS) | Refer to Table 4-1.
Input “L” level to this pin.
RxBIAS1, mini-LVDS receiver Input This pin controls the bias current of mini-LVDS receiver circuit. Please refer to the
RxBIAS2 bias voltage control (CMOS) | following table.
RxBIAS1 RxBIAS2 Isias
L L I1 (Low power)
L H I2
H L I3
H H l+ (High power)
Osel Number of output Input This pin selects the number of output pins.
pins select pin (CMOQOS) | Osel = L: 384-output mode
Osel = H: 360-output mode
Output pins S1s1 through S204 are invalid in 360-output mode.
SRC Slew-rate control Input SRC = H: High-slew-rate mode (large current consumption)
(CMOS) | SRC = L: Low-slew-rate mode (small current consumption)
ORC Output resistance Input ORC = H: Low output resistance mode
control (CMOS) | ORC = L: High output resistance mode
MODE Output reset control Input MODE = H: Output reset
(CMOS) | MODE = L: No output reset
4 Data Sheet S16316EJ2V0DS
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LPD160010

(212
Pin Symbol Pin Name 1/O Description
Vselt, Vsel2 Vo2 selector Input This pin controls the bias current of output amplifier.
(CMOS) | Logic input to Vseit and Vseiz have a dependence on Vooz and load condition and so
on. Output waveform simulation should be done before decision.
Vselt Vsel2 Vb2 Range (reference)
L L 10.5V TYP.
L H 125V TYP.
H L 16.0 V TYP.
H H Non-assign
Vo to V19 y -corrected power - Input the y -corrected power supplies from outside. Make sure to maintain the
supplies following relationships. During the gray scale voltage output, be sure to keep the
gray scale level power supply at a constant level.
Vop2—=0.2V=Vo>Vi>V2>V3>Va>Vs>Ve>V7r>Vs>Vo=0.5 Vo2
0.5 Vobz = V10> V11 >Vi2 > Vi3 > V14 > Vis > Vie >V17 > Vie > Vie 2 Vss2 + 0.2V
Vop1p Low-voltage logic - 27t036V
power supply Vopip and Vobia should be same electric potential.
Vop1a Low-voltage analog - 27t036V
power supply Voo and Vob1a should be same electric potential.
Vop2 Driver power supply - 10.0t0o 16.5V
Vss1p Low-voltage logic - Ground for internal logic circuit.
ground Please wire Vssipo and Vssia in external circuit boards.
Vss1a Low-voltage analog - Ground for internal mini-LVDS receiver circuit.
ground Please wire Vssipo and Vssia in external circuit boards.
Vss2 Driver ground - Ground for internal high voltage circuit.
TEST TEST Input Please leave these pins open in normal operation mode.
(CMOS)
Cautions 1. The power start sequence must be Vob1, logic input, and Vbp2 & Vo-V19 in that order. Reverse this
sequence to shut down.
2. To stabilize the supply voltage, please be sure to insert a 0.47 u F bypass capacitor between

Vbp1-Vss1 and Vopz2-Vss2. Furthermore, for increased precision of the D/A converter,

insertion of a bypass capacitor of about 0.01 i/ F is also advised between the y-corrected power

supply terminals (Vo, V1, V2,

, V19) and Vssa.

Data Sheet S16316EJ2V0DS
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LPD160010

Table 4-1. Function (Bus-line Set-Back)

Pin Name SB=L
DOA Dot
DOB Do)
D1A D1
D1B Diy
CLKA CLK@)
CLKB CLK(
D2A D2+
D2B D2

D3A D3t
D3B Ds()

Remark Suffix "+" indicates positive polarity and "-" indicates

negative polarity at each differential signal input pair.

Table 4-2. Function (R,/L and STHR(L))

R,/L STHR STHL Shift Direction
H (Right shift) IN ouT St - Ssu
L (Left shift) ouT IN Sses - Si

Table 4-3. Function (POL and y-corrected power supplies)

0Odd Numbered Output

Even Numbered Output

POL
H V10-V1g Vo-Vo
L Vo-Vo V10-V19

Data Sheet S16316EJ2V0DS
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5. RELATIONSHIP BETWEEN INPUT DATA AND OUTPUT VOLTAGE VALUE

1 PD160010 incorporates a 8-bit D/A converter whose odd output pins and even output pins output respectively gray

scale voltages of differing polarity with respect to the LCD’s counter electrode (common electrode) voltage. The D/A

converter consists of ladder resistors and switches.

Figure 5-1 shows the relationship between the driving voltages such as liquid-crystal driving voltages Vb2, Vss2 and

common electrode potential Vcom, and y -corrected voltages Vo-V19 and the input data. Be sure to maintain the voltage

relationships of below.

Vob2—0.2V=Vo>V1>V2>V3>Va>Vs5>Ve>V7r>Vs>Ve=>0.5Vop2
0.5 Vop2 = V10 > V11 > V12> V13 >Via > V15> Vie > V17> Vis >Vi9>Vss2+ 0.2V

Figures 5-2 shows y-corrected power supply and ladder resistors ratio and figure 5-3 shows the relationship between

the input data and the output data.

----- 0.5 Vooz- - -+

V1o
Vi

V12
Vi3

Vs
Vis
Vie

A
Vis

Figure 5-1. Relationship between Input Data and y-corrected Power Supplies
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NEC HuPD 160010
Vo V1o m Ratio m Ratio m Ratio m Ratio
Ry Ruo r0 173 T64 38 128 29 ™92 | 34
r1 155 165 37 r129 29 193 | 34
Vi Vi 2 142 166 37 r130 29 194 | 35
R» Ri1 r3 131 167 37 r131 29 195 |35
Va Vo r4 122 168 37 132 29 196 |35
5 114 169 36 133 29 197 |35
Rs Ri2 6 107 70 36 r134 29 198 | 35
Vs Vis 7 102 71 36 135 29 199 | 36
Re Rus 8 97 72 36 136 29 200 |36
r9 93 73 35 137 29 201 |36
Va Vi r10 89 74 35 138 29 202 | 37
Rs Ris 1 85 75 35 139 29 203 | 37
Ve Vis r12 82 76 35 140 29 204 | 37
13 79 77 35 141 29 205 | 37
Re Ris 14 77 178 34 142 29 206 | 38
Ve Vie 15 74 79 34 143 29 207 |38
R, Rus 16 72 r80 34 144 29 208 | 38
17 70 181 34 r145 29 209 | 39
V7 Vi r18 69 182 34 146 29 210 |39
Rs Ri7 19 67 183 34 147 29 211 | 39
Ve Vi 20 65 T84 33 148 29 212 |40
21 64 185 33 149 29 213 |40
Ro Ris 77 62 186 33 150 29 214 |40
Vo Vi 23 61 187 33 151 29 215 | 41
24 60 188 33 152 30 216 | 41
25 59 189 33 153 30 217 | 41
" ~ - - 26 58 r90 33 154 30 218 | 42
Positive Polarity Negative Polarity = = — = 55 0 519 e
28 56 92 32 156 30 220 | 42
29 55 193 32 157 30 221 | 43
r30 54 r94 32 158 30 222 | 43
R1, R1s: ro r31 53 r95 32 59 | 30 223 |43
Rz, Ri7: 1110 r1a r32 52 196 32 160 30 224 | 44
r33 51 197 32 161 30 225 | 44
Rs, R16: r1s to rez r34 51 r98 32 162 30 1226 | 44
. r35 50 r99 31 163 30 227 |45
Re, Ris: re3 to rize 136 49 1100 | 31 M64 | 30 228 |45
Rs, R14: r127 to r19o r37 49 r101 31 r165 30 229 46
Re. Ria: 101 £ r38 48 102 31 166 30 230 | 46
6, R13: 191 10 r222 r39 47 103 31 167 30 231 | 46
R7, R12: r223 to rz23e r40 47 r104 31 r168 31 r232 47
41 46 105 31 169 31 233 | 47
Rs, Ri11: r240 to rass r42 46 106 31 170 31 234 |48
Re, R10" r254 43 45 107 31 171 31 235 | 48
ra4 45 108 31 172 31 236 |49
r45 44 109 30 173 31 237 |50
=, Ratio 46 44 110 30 174 31 238 |50
r47 43 111 30 175 31 239 | 52
Ri, Ris 173 r48 43 112 30 176 31 240 |53
r49 43 113 30 177 32 241 |55
Rz, Rur 1475 50 42 114 30 178 32 242 | 57
Rs, R1s 2419 51 42 115 30 179 32 243 | 59
Re, Ris 2083 152 41 116 30 r180 32 44 | 62
153 41 117 30 r181 32 245 | 66
Rs, Rus 1940 54 41 118 30 182 32 246 | 71
Rs, Ri3 1219 55 40 119 30 183 32 047 | 78
S 204 56 40 120 30 184 33 248 | 86
: 57 40 r121 30 185 33 249 |98
Rs, R13 1373 158 39 122 30 r186 33 250 | 114
59 39 123 30 187 33 251 | 138
Ro, Rio 220 60 39 r24 | 30 r188 | 33 252 | 178
61 38 125 30 189 33 253 | 258
62 38 126 29 190 34 254 | 525
163 38 127 29 r191 34

8 Data Sheet S16316EJ2V0DS
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Figure 5-3. Relationship between Input Data and Output Voltage (1/2)

(Output voltage) Voo2 — 0.2V > Vo> V1>V2>V3>Va>Vs>Ve>V7>Vg> Vo= 0.5 Vob2

| Deia Quiput \otage Dea Quiput \atage | Deia Quiput \Vatage Dta Quiput \Vatage _
ooH M |V 400 |62 [VHBVAX 65 ] 2083 | aH [VIiB [VoHEA X 1911 [ 10| QH [VIZ [WoHBW)X 1186 [ 1219
oH v (M 4H Vs [V X 2007 / 8H [vig [Vo(MAHX 182 / 1940| CH VI [VeH\oVe) X 1151 / 1219
eH V2 [V2HVRRX 130 [ 145 4H [ves [\ X 190 / &H [viag [VoMAH) X 1863 / 1940| CH Ve [VeH{\oVB) X 1117 / 1219
mH V3 [ VHVIRX 1178/ 14/ 43d [Wer  [MH(\EAAX 1938 / &H Vi3t Vo(MAE X 184 / 1900| CH [Vis [VeH\oVB) X 1082 / 1219
odH W [V2HVRR X 1047 [ 145 4H Va8 [\ X 186/ gH vz VoS X 176 [ 10| CH [Vis  [VeH\VoVB) X 1047 / 1219
ooH s [VHVIRX 95/ 4B 44 v [\ X 188 / aH i3 [\WoH\HX 176 / 1H0| CH [vigr [VeH\VoVB) X 1012 / 1219
ooH W [VHVIRX 811 / 4B 46d [vio [\ X 183 / aH v VoS X 1737 1 10| GH [V [VeH\VOVB) X 977 [ 1219
oH |7 [V2HVRRX T4 [ 14 4 v [\ X 1787/ 8H |vizs VoS X 178 / 1H0| CH [vig [WeH\OVB)X A2 [ 1219
BH V8 [V2HVRRX  8R / 4B 48d vz [\ X 1781/ 8H vz VoS X 16 / 1H0| CH Voo VooV X 906 / 1219
cH M VHVIRX 86/ U] 4H [vid [\ X 1715 / 8H [vi3r [\VeHVAH X 1680 / 1900 | CH [Vt [VeH(\oVB)X 80 / 1219
0H [vi0 [V2HVRRX 412 [ 145 4 [via [\ X 1630 / 8H 1B VoS X 1621 / 190 | CH [\Vaz [VeH\Vo\B) X 84 /1219
B4 w1 [V2HVR2X 33 / 145 4BH [vis [\ X 16466/ 8H [VIg VoS X 152 / 190 | CBH [V [VeH(\Vo\B) X 77 [ 1219
ocH vz [VHVIRX 28/ 4B 4H [vie  [H(\3AAX 1610 / 8H [vid0 VoS X 1563 / 190 | QCH [Vt [VeH(\Vo\VB)X 70 /1219
ooH w3 [V2HVR X 186 [ 14 4H v [\ X 156/ aH [vidr |[VoHVAS) X 153 / 1900 | aH VB [VeH(\Vo\Ve)X 723 / 1219
0BH [vig  [VHVERX 77 | 14/ 48 v [V X 1540 / 8H [vid2 [VoHVAS) X 1506 / 190 | CRH Vs [VeH\Vo\VB) X 66 / 1219
OFH w15 W2 4H [ve MW X 1506 / 8H Vi3 [\VoHVH X 146 /[ 10| OH |\Vor WOV X &48 / 1219
1H |vie [V3HV2A3)X 235 / 2419| 50H Va0 [VAH\B\AX 1R / oH Jviae \oHMS) X 1447 [ 1A0| DoH V2B [VeH\VoVB) X 610 / 1219
1MH |7 [VBH(V2ARX 273 / 2419] 51H W81 [AH\VZWX 1438 / oH v \oHMASX 1418 / 10| DIH |[\209 [VeH\VOVB)X 572 1 1219
12H w8 [VBH{V2ARX 208 / 2419] 54 W2 [VAH\VZWAX 1404 / H v VoS X 1389 / 10| DeH V210 VeV X 533 / 1219
13H W9 \V3HVAR)X 2134 / 2419 53H Va3 [VAH\VBAX 130 / LBH |vier VoS X 1330 / 190 | DB [\211 VeV X 49 [ 1219
4H VO [VBHV2ARX  A67 [ 2419 HH V4 [AH\VZWAX 136/ UH w8 VoS X 1331 / 10| DH [\212 [VeH\OVB) X 4586 / 1219
15+ 21 [VBH(V2ARX 2R / 2419] 5H VB [AWHVWX 138 / oH [vi9 VoS X 132 / 190 | D [\213 [VeHVOVB) X 415 / 1219
eH V2 [V3HVA3)X 198 / 2419 5H Vs [\ X 120 / ooH v VoS X 1273 1 10| D [\214 [VeH\VOVB) X 36 /1219
1MH v V323X 186 / 2419 5H V87 [VAH{\3A\AX 1237 / gH [vi51 [\VeHVAR X 1244 / 1900 | DM [\V215 [VeH(\oVB)X 336 / 1219
18H v V323X 1815 / 2419 584 Va8  [VAH{\B\AX 14 / PH 12 [\VoHVH X 1215 / 1900 | DeH [\216 [VeH(\oVB) X 24 / 1219
1H VB [VBHV2AA3)X 175 [ 2419 5H Va9 [\ X 1171 / 9H V153 VoA X 1186 / 1900 | DH [\V217 [WeH(\oWB)X 283 / 1219
1Mo VB [VBHV2AAB)X 166 / 2419 581 V0 [\ X 1138 / PH i VoS X 1155 / 10| DH V218 [WeH\o\VB X 212 / 1219
BH Ve [V3HV2A3)X 1638 / 2419 58H [\Wor [\ X 1106 / BH viss Vo)X 115 [ 1A0| DBeH V219 [WeH\o\VBX 10 / 1219
1H |v8 V323X 1581 / 2419 504 v [\ X 1073 / 9H [viss VoS X 106 / 1A0| DAH V20 [WeH\o\VBX 128 [ 1219
H V9 V23X 1585 [ 2419 54 V3 [\ X 1041 / oH [vi5r [\VeH{MVH X 1066 / 190 | DoH V21 [WBH\B\VB) X 8% / 1219
1B V3 [VBHV2AB)X 140 / 2419 54 v [\ X 1009 / oHH [vis8 Vo5 X 1036 / 10| DEH [\V22 [\BH\B\VB) X 43 / 1219
H 31 [VBHV2AAB)X 1416 / 2419] 5H Vs [\ X 977 / oH [visg [\Vor\\V5) X 1006 / 1940| DH [\23 |\b

20H v VHVARYX 1363 / 2419 eH [Vvs  [VH(\ZVX A5 / AH V0 [\VoHVAR) X 9B / 1900 BH V224 [VHWBVNX 751 [ 1A
2H VB \VHVARYX 1311 / 2419] 61H [\or  [VH{(\ZVA)X 913 / AH Vet VoS X 945 / 10| EH V25 [VHWVN X 707 | A
2H v \VGHVARYX 1280 / 2419 e Va8 [VH(\ZW)X 81 / MH iz [\VoHVRH X 915 / 1900 BH V2B [VHWBVNX 633 /| 74
24 VB [VGHVAYX 128 / 2419] &3H [vo  [H(\ZW)X 89 / AH VI3 VoA X 86 / 1900 BH [vor [VHWBVNX 619 /| 74
2H VB [VGHVAYX 1138 [ 2419] ead [wvioo [\ X 818 / MH [vier [\VoHVAH X 85 / 1900 EH V28 [VHWBVNX 54 | A
2H Ve \VGHVARX 1110 / 2419] ead [vior [\ X 787 / MH Vis VoA X 85 / 190 BH V29 [VHWBVNX 8O /| ™
204 |[v88 [VHVAJYX 1061 / 2419] eH [vie [VH(\ZVAX 7B / MH ViEe [VoHVAH X 76 / 190 | BH V230 [VHWBVNX 483 /| 74
oH VO \VGHVARYX 1013 / 2419] 6 |vies [VH(\ZVX 75 / AH Vier [\VoHVAA) X 786 / 1900 EM V31 [VHWBVNX 437 | T4
24 Mo \VGHVAYX 6 [ 2419] e8H v [\ X  8A / AH vies [VoHM\OX 76 [ 190 BH [v? [VHWBWNX 31 [ ™4
2H | \VGHVAYX 919 / 2419] 6H |vios [H(\ZWA)X 633 / AH [vieg [VoHMAOX 701 7 190 B V3 [VHWBVNX 3 [ ™4
28 2 \GHVAJX 83 [ 2419] 6AH |vis [H(\ZWAHX  6R / A Vi [VoVAS X 673 / 190 | B [\ [VIHWBVNX 297 [ ™4
2H w3 \VGHVAJYX &7 [ 2419] aH |vior [H(\3WA)X 601 / A [virt VoS X 62 [ 190 | BRH [\ [VIWBVNX 28 [ ™
2H Mg \VGHVAIYX 7R [ 2419] 6CH [vis [H(\ZVAHX 50 / AH iz VoMA\GX 611 / 190 BECH V2B [VIHWBVNX D1 [ 7
H |5 \GHVAJX 737 [ 2419] &H [wviog [\ X 5D / AH B VoM X 580 / 190 | EH |VBr [VHWBVNX 1R [ 7
2H M6 [\VGHVAYX 68 / 2419] aH w10 [H(\3ZWAHX 5B / AH v [VoHVAV5) X 9 [/ 190 | B [\28 [VIWBWNX 1R [ ™
2H e \VGHVAYX 649 [ 2419] 6H vt [MH(\BZVA)X 4P / AH [ViB VoG X 518 / 190 | HH [V29 [VIHWBVNX 2/ ™™
H w8 \VGHVAIYX 606 / 2419 TH |12 [H(\Z\VAHX 449 / BH [vie VoM X 487 / 1940 FH |v40 (W7

3H M9 \VGHVAYX 563 [ 2419] 7H w13 [H(\ZVAHX 419 / BH Jvi77 \oHMA\S)X 456 / 10| FH [\va4r [WBHVABX 130 / 1373
H M0 VGHVAYX 5D [ 2419] 7H [viid [VMH(\3WAHX 3D / BH viTg [\oHVS X 424 [ 10| PH |42 [WBHVABX 16 [ 1373
3H MWt VHVAIYX 48 [ 2419] 7H [vis [MH(\ZWX 3D / BH vi™ VoS X 32 / 190| FBH V3 [WBHVARX 128 / 1373
¥H M2 VGHV2AI)X 4B [ 2419 7H [vite [VMH(\VZWAX 39 / BH [vigg VoV X 330 / 190| RH s [\BHVABX 1149 / 1373
A W3 VHVAYX 36 [ 2419 7H v [MH(\BZW)X 29 / BH [vigt VoV X 38 / 10| BH Vs [VBHVABX 1087 / 1373
BH s VHVAIYIX A [ 2419] 7H w18 [MH(\ZWAX 2D / BH vigg VoV X 26 / 190| Fed Ve [VBHVARX 11 / 1373
3H Vs [VGHVAYX 313 / 2419] 7H |vi19 [VH(\ZWAHX 2D / BH vigg VoV X B4 /| 190| FH [z [MBHVARX R0 / 1373
B Vs VHV2AIX 2B [ 2419] 7H v [MH(\ZWX 20 / BH [vigg Vo)X 22 / 10| RH w8 [WBHVARX 82 / 1373
3H e VHVAIYX 2B [ 2419] 7H [vi2r [MH(\BZWX 1P / BH [vigs VoV X 19 / 10| PH V19 [\BHVARX 786 / 1373
3 V8 VHVAYX 18 [ 2419] 7AH vz [VH(\ZVA)X 149 / BAH [Vigs VoM X 166 / 190 | FAH [\Va30 [WBHVARX 688 / 1373
BH v VHVAIYIX 1A [ 2419 TH w3 [\ X 119 / BH visr Vo5 X 133 / 1A0| RRH Vst [VBHVABX 574 1 1373
XH M0 VGHV2AYX 115 [ 2419] 7CH [vig [AH(\V3A) X 8 / BH Jviss Vo5 X 100 / 10| RH |22 [WBHVABX 4% [ 1373
3IH et [VBHVARX B [ 219] ™H [viz  [WH(\3\) X D / BH [vigg Vo) X 6/ / 10| AH V3 [WBHVARX 258 / 1373
FH v [VSHVALGX I [ A0 T’H i [V X 7 BH iy [VoH{\d o) X AT PO /=1 v V8

H w3 [V ™ vizr [V BH Jvior [W AH |26 W
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Figure 5-3. Relationship between Input Data and Output Voltage (2/2)

(Output voltage) 0.5 Vopz2 = V1o > V11 > V12 > V13 > V14 > V15 > V16 > V17 > V1g > V19 > Vss2+ 0.2 V

| Dda Quiput \otege Dxa Quiput \tege Ddia Quiput \Giiace [ D Quipui \Aitae

OH W0 [VD 40H Vet X B/ H VB X__ 2 1 _T0| aH|vi?

oH [V |[Vi8 4HNE [VIBHVBVIBX 76 / SHIVIZ [VBHVIAVEIX 5 / 190| CIHVIS™ [VIAHVIBVIAX 68 / 1219
1 [\ [VBRVIIVIX 16 [ 15| 4|Ves [VIBHVBVIBIX 113 7 PH|VID [VEHVAVIDX & 1 10| CH|VISr [VAHVIBVIAX 1@ / 1219
0H V3 |[VIBVAIVIRX 27 | Wk | 4H|\6r  [VIBHVIBVIEX 150 / SH|VIET [VBHVIEVIEIX 116 | 190| CHIVISS™ [VIAHVIBVIAX 137 | 1219
0H [ |VIBVAIVIRX 4B | W6 | 4H|\Ve8  [VIBHVIBVIOX 167 / SHVID [VBHVIAVEIX 5 | 190| CIHIVIoS™ [VIAHVIBVIAX 172 | 1219
0BH [\5 |[VISHVIEVIOX 50 [ 145 | 4H|VeT  |VIBHVBVIO) X 24 [ & Vi [VIsHVIEVIEX 174 | _1980| GH|VIgr [VIVIBVIAX 207 | 1219
0H V6 |VIBHVAIVIRX 64 1 W6 | 1|V [VIBHVIBVIEIX 260 / S Vit [VIBHVIAVIEIX 28 / 190| GHIVIB™ [VIAHVIBVIAX 22 | 1219
OH |V |[VIBVARNIRX 771 1 6 | 4|Vt [VIBHVIBVIEIX 26 / SHIVIE [VBHVIAVIEIX 22 | 190| CHIVISS™ [VIAHVIBVIAX 277 | 1219
BH [\V8 |VIBHVAIIVIRX 813 | Wb | 4d|ViZ  [VIBHVIBVIEIX 32 / SH|ViE [VEHVAVIDX 21 1 10| CH|VXD [VAHVIBVIAX 313 / 1219
H M [VIBRVAIVIRX 90 1 6 | 4H[Vi3 [VIBHVIBVIEIX 368 / H|VIZT [VBHVIAVIX 20 7 190| GH|VOT [VEHVIBVIAX 30 [ 1219
0H VIO [VIBVAIVIRX 103 1 1 | 4H|Vid [VIBHVIBVIBIX 408 / SHVIB [VIBHVIAVB)X 319 7 190| CAH Y [VIHVIBVIAX 3B / 1219
BH [T |VIBHVAIIVIX T2 | /b | dBH|ViS  [VIBHVIBVIOX 438 / FH|VI [VIHVEVIHX 78 [ 10| (BH|VAB |VEHVIBVIAX 42 [ 1219
0CH [ViZ' [VIBRVATNARX 1237 1 1 | AH|VE  |[VIBHVIBVIOIX 473 / 8H[Vid0 [VISHVIAVIB) X 377 1 190| aHVor [VIRVIBVIAX 40 1 1219
DH [Vi3" [VIBVATVIRX 1310 | b | ALH|VIT  [VIBHVIBVIBIX 508 / TH VAT [VIBHVIAVB)X 406 | 10| CCH\VXE [VIHVIBVIAX 4% [ 1219
OEH [vid [VIBHVIEVIIX 138 [ 1475 | A0 |Vig [VIsHVBVIBIX 53 7 FHVID [VEHVAVBX 45 | 10| V2B [VIFHVIBVIAX 538 / 1219
OH [Vi5 [Vi7 |V |VIGHVBVIB)X 577 [ §H Vi3 [VIBHVIEVIEX 464 | 10| AT [VIAHVIBVIAX 571 | 1219
1H |VI6 [VIVIBVINX 74 | 249 | SH|\&T |VIBHVBVIB)X 61 ] oH [viar [VBHVIAVIE)X 4B 7 190| DH\VXB™ [VIAHVIBVIAX 60 / 1219
TH V7 [VIFHVIBVINX 76 ] 29| 5H|\8 |VIGHVBVIB)X 645 / 9H|Vias [VBHVIAVEIX 52 | 190| DIHNXY [VAHVIBVAX 647 | 1219
1H VI8 [VIHVIBVINX 216 ] 249 | BH\& |VIBHVBVIB)X 60 7 Hvide [VIBHVIAVIEIX 51 / 190| CoH\V2I0" [VIAHVIBVIAX 6% / 1219
1 [VIg [VIHVIBVINX 286 | 249 | 53H|\&3 |VIBHVBVIB)X 713 | gH|viar [VBHVIAVEIX 50 / 190| CeH\2IT [VIAHVIBVIAX 75 | 1219
UH VO [VIHVIBVINX 3R | 49| 5HH|VeA  |VIGHVBVIB)X 747 | oH [vidg [VBHVIAVIEIX 600 | 190| DIH\210" [VIAHVIBVIAX 764 | 1219
1 \2T [VIHVIBVINX 417 ] 29| 51|V |VIBHVBVIB)X 7 | B |Vidg [VIBHVAIAVIR) X 7 10| CH[\213 [VAHVIBVAX &4 ] 1219
61 V2 [VIHVIBVINX 481 | 249 | 55H|\&s  |VIBHVBVIB)X 813 / VB [VBHVIAVIRIX 667 | 190| DeH|\21d [VIAHVIBVIAX &4 | 1219
H VB [VIHVIBVINX 543 | 49| 5|87 |VIGHVBVIB)X 846 | gH VBT [VBHVIAVEIX 66 | 190| DH|\215 [VAHVIBVAX 84 | 1219
181 [\oF [VIHVIBVINX 604 ] 49| 5H|\e8 |VIBHVBVIB)X 81 | ViR [VBHVIEAVEX 75 | 190| CeH\2I6™ [VIAHVIBVIAX 95 ] 1219
1H VB [VIHVIBVINX 664 ] 249 | SH|\&Y |VIBHVBVIB)X o2 | H Vs [VBHVIAVIEIX 76 [ 190| CH|\217 [VIAHVIBVIAX 96 / 1219
PH VB [VIHVIBVINX 728 | 29| 58HVe0 |VIBHVBVIB)X 95 | PH[VISE [VISHVIAVIDX 78 [ 190] DAH|\V2i8 [VIAHVISVA X 1007 71219
B \2F [VIHVIBVINX 781 7 249 | SBH\or"  |VIBHVBVIB) X 978 | FHIVIE [VIsHVIAVIDX 815 [ 190| CEH|\21T [VIAHVISVIA X 1040 7 1219
1CH VB [VIHVIBVINX 88 249 | 5ScH V2 |VIBHVBVIB)X 1010 7 OH|VIE [VIBHVIAVB)X &5 | 190| DCHV2D [VIHVIBVIAX 1001 7 1219
TH VT [VIHVIBVINX 84 | 49| SH|VeE  |VIBHVBVIB) X 102 / THIVISr [VIHVIEVIHX 86 1 190| DH|V2T |VEHVIBVIAX 1133 /1219
1BH Va0 [VIHVIBVINX 99 7 249 | SEH\NoF  |VIBHVBVIB)X 1074 | FH|VIE [VIGHVIAVIE)X 906 / 190| CEH\VY [VIHVIBVIAX 116 | 1219
H VBT [VIHVIBVINX 1008 7 249 | FH|VeB  |VIBHVBVIB)X 1106 7 FH|VISD [VIEHVIAVIDX 9% 7 190| DRH|V23 Vi3

20 VT [VIHVIBVINX 106 [ 2419 | aH|VEE  [VIBHVIBVIBIX 1138 / AH[VIEY [VISHVIAVIEX 96 | 190] EH V2 |VISHVIZVIQX 43 | 794
2IH [V [VIHVIBVAIN X TI08 / 210 | 6IH|\GF  [VIBHVIBVIBIX 1170 / AHVIBT [VISHVIAVIHX 9B / 190| EH|\2S |VIsHVI2VIX &7 [ 7o
2H [V3F [VIHVIBVINX T | 210 | @H|\Ve8  |[VIBHVIBVIOX 12 / HVIE? [VIBHVIAVIEIX 1005 | 190| EX|\6 |VIBHVIZVIX 131 | 719
2H VB [VIFHVIBVINX 1210 | 219 | 6H|\VaT  [VIHVIBVIR)X 104 / AH|VIES [VISHVIAVIEX 1066 | _1900| EH|VZr |VISHVIZVIRX 175 | 794
21 [V [VIHVIBVINX 1200 | 210 | H|VI0D [VIBHVIBVIEX 1066 / AHVISE [VISHVIAVIEX 1086 | 190| EAH|\V28 [VIBHVIZVIIX 20 | 7194
21 Va7 |[VIHVIBVANX 130 ] 210 | GH|VIOT |[VIBHVIBVIE)X 126 / AH|VIES [VIGHVIAVIEIX 1115 | 190| B9 |VIBHVIZVIX &6 | 1A
20 |V [VIHVIBVINX 138 [ 2419 | 6oH|VID [VIBHVIBVIR)X 137 / P [VIEs |VISHVIAVIEX 115 | 1900] EH V230 |VISHVIZVIQX 311 | 794
H |V [VIHVIBVANX 106 | 2410 | G7H|VIOZ [VIBHVIBVIE)X 1368 / AH|Vier [ VIGHVIAVIEX 1175 | 190| EH|\VBT [VIBHVIVIX &7 | 794
21 V0 [VIHVIBVANX 453 1 2419 | 63 |VIOF |[VIBHVIBVIEIX 1350 / A |VIeS [VISHVIAVISX 145 [ 190| BB |\2 |VIBHVIZVAQX 408 / 7o
2H |V [VIHVIBVAIN X 1800 [ 2419 | eH|VI0S [VIBHVIBVIB)X 14D / PH[VieT [VISHVIAVIEX 126 | 190] EH V23 |VISHVIZVIRIX 40 | 794
220 |2 [VIHVIBVANX 1596 | 2410 | 6AH|VI0S [VIBHVIBVIBIX 151 / AHVITO [VIBHVAVB)X 187 | 190] EAH\2A |VIBHVIZVIR)X 47 | 194
B |3 [VIHVIBVAINX 152 | 210 | GH|VIOT |[VIBHVIBVIOX 12 / AHVITT [VBHVAAVIEX 128 [ 190] EBH|\ZE |[VIBHVIZVIX o6 | 1A
XH [V [VIHVIBVIN X 1637 1 2419 | GH|VIS [VIBHVIBVIBIX 1513 / AH|VITZ [VIBHVAVIEIX 138 ] 190 BCH|\V2® |[VISHVIZVIRX 5B | 794
TH W5 [VIHVIBVINX 1622 1 2410 | CH|VIOY [VIBHVIBVIBX 154 7 AH|VI73 [VEHVIAVIDX 130 1 190| EEH|VGT [VIBHVIZVI)X 642 1 TR
2H W6 |[VIHVIBVANX 176 | 210 | GH|VI0 [VIBHVIBVIO)X 574 [ AHVI7E [VBHVAAVIRX 1301 [ 1900] EEH|\VZE [VIBHVIZVIQX 62 | 7R
o M7 [VIHVIBVAN X 1770 [ 2419 | GH|VIIT [VIBHVIBVIB)X 1604 / AV |VISHVIAVIEX 12 | 190| BFH|V2 |VISHVIZVIQX 72 | 794
IH W8 [VIHVIBVAINX 1813 / 2410 | 0H|VITZ [VIBHVIBVIEIX 164 / BHIVI7e [VIBHVIAVIE)X 1453 | 190| FoH V20 [Vi2

3H Vg [VIHVIBVANX 186 / 2190 | 7iH|VI3 [VIGHVIGVIE) X 1664 / BIHIVIT7 [VBHVIAVIE)X 44 | 190| FIH\AT [VIPHVITVIDX 53 7 1373
PH VO [VIHVIBVINX 180 [ 2419 | 7H|VIIA [VIBHVIBVIR)X 164 / BH|VI [VEHVIAVIDX 1516 1 10| FH|V2AZ [VIZHVATVIDX 108 7 1373
TH V6T |[VIFHVIBVAINX 194 | 210 | 7H|VIB [VIBHVIBVIO)X 1724 [ BH|VITT [VEHVIAVIX 148 1 10| FH |8 [VIHVITVIDX 166 1 1973
Y V& [VIHVIBVINX 1983 | 2410 | 74K |6 [VIBHVIBVIOX 1754 / BH|ViIay [VIBHVIAVIE)X 1580 7 1900| g [VIRVITVIR X 224 | 1378
FH V53 [VIHVIBVINX A4 | 2419 | H|VITT [VIBHVIBVIR)X 174 / B | Vit [VEHVIAVID) X 1612 1 1940| P |Veds [VIZHVAITVIDX 286 7 173
TH VoA |[VIFHVIBVINX % | 210 | 7eH |18 [VIBHVIGVIEX 187 / BH VI [VEHVIAVID X 1644 | 10| Fed |6 [VIHVITVIDX 32 7 1973
TH VBB |[VIFHVIBVANX 2106 210 | 77H|VIS [VIBHVIBVIEX 167 / BHIVIss [VBHVIAVIE)X  16/6 | 1980| FH\AT [VIPHVITVIDX 4253 ] 1373
B VB [VIHVIBVINX 2146 | 2419 | 78 |VIZ0 [VIBHVIBVIO)X 1674 [ BH|Vigr [VBHVIAVIB) X 1708 1 1940| Fed V8 [VIHVAITVIDX 501 7 173
TH \or |[VIFHVIBVAINX 2186 | 2410 | 7oH|VI2T [VIBHVIBVIBIX 1904 / BH|VIEE [VBEHVIAVIX 1741 | 1980| FoH|\VoAg [VIHVITVIDX 587 7 1973
P Va8 [VIHVIBVINX 226 | 249 | 70 |VieZ [VIsHVBVIB) X 1934 | BAH|VISS [VIBHVIAVB)X 1774 | 10| FAH NS0 [VIHVITVIDX 6B [ 1313
T V50 [VIHVIBVINX 206 | 2419 | EH|VI23 [VIBHVIBVIR)X 1964 / BH|vier [VIGHVIEVID X 1807 [ 190| FRHIVST |VIZHVIVIDX 70 1 1303
XH Vo0 |[VIHVIBVANX 2304 | 2410 | 7CH|VI2A [VIBHVIGVIBIX 1994 / BH[VieS [VIsHVIAVIS X 1800 [ 190| FH\V? |VISHVIVIDX 97 1 1303
TH V6T |[VIHVIBVANX 273 | 219 | TH|VIS |[VIGHVIBVIE) X 04 / BH|VIeY [VIBHVIAVB) X 1673 | 10| FoH V53 [VIHVITVIDX 1115 [ 1373
FH |V [VIHVIBVINX 2381 | 2419 | 7EH|VIE [VIBHVIBVIR)X 064 / BEH|VISD [VIGHVIAVIB)X 1906 7 190| FeH|VsA |V

FH |3 |V6 |z VB BH]vior [VA FH|\28_|VI0
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6. FUNCTION DESCRIPTION
6.1 Input Data Mapping
Display data and control data (RST) are input to Do(+/-) to D3(+-).

Data mapping is changed in response to the mode, and the mode is changed by STB.

<Data Input Mode>

Do) :X Doo X Do1 X Doz X Dos X Do X Dos X Dos X Doz X Doo X Do1 X:
Di#) :X D1o X D11 X D12 X D13 X Dia X Dis X Dis X D17 X Dio X D11 X:
D2+) :X D2o X D21 X D22 X D23 X D24 X D2s X D26 X D27 X D20 X D21 X:
D3+ :X D3o X Da1 X D32 X D33 X D34 X Dss X D36 X D37 X Dso X D31 X:
L Data Input Cycle |
I~ 'I
6.2 Composition of Display Data
MSB LSB
Dn7 Dn6 Dn5 Dn4 Dn3 Dn2 Dnl DnO

Remark n=0to 3
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6.3 Relation between Display Data and Output Number
This relationship is irrespective of R,/L condition.
(1) In case of 384 channel output
(a) Right shift (R,/L = H)

Output S1 S2 S3 > Sas2 Sass Sass
Display Data Doo to Doz D10 to D17 D20 to D2z > D10 to D17 | D20 to D27 | Dso to Dar
(b) Left shift (R,/L=1L)

Output Sasa Sass Sas2 > Ss S2 St
Display Data D30 to D3z D20 to D27 D1o to D17 > D20 to D27 | D1oto D17 | Doo to Doz

(2) In case of 360 channel output
(a) Right shift (R,/L = H)

Output St S2 Ss > S1s0 S181 t0 S204 Sa05 > Sas2 Sass Sasa

Display Data Doo to Do7 | D1oto D17| D2oto D27| = | Dsoto Daz NA Doo to Doz | = | Dioto Di7| D20 to D27| Dso to Daz
Remark NA: Non-assign
(b) Left shift (R,/L = L)

Output Sasa Sass Sas2 > S205 S204 to S181 S1so > Ss S2 S1

Display Data D30 to D37 | D20 to D27| D1oto Di7| = | Doo to Doz NA Dsoto D37 | & | D2oto D27| D1oto D17| Doo to Doz

Remark NA: Non-assign

6.4 Cascade
Multiple chips can be used in a cascade connection.
* Input STHR(L) pad at lead (head) chip is fixed to H.
* Input STHR(L) after secondary chips are connected from output STHR(L) at foregoing chip.
» Output STHR(L) of final stage driver IC can support current load up to £1.0 mA (MAX.) by using pull-up or
pull-down resistor.
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6.5 Taking in the Display Data

(1) The lead (head) chip is set to control signal input mode (so called control mode),
and the receivers at Do+-) and CLK+-) of all chips are activated by rising edge of STB.
(2) Input the reset (RST) signal as L to Do+-). This RST should be kept over 200 ns after rising of STB.
(3) RST as H is input to Do+-) and H width should be over 50 ns and also over 3 CLK cycles.
(4) Input the RST as L to Do+-) and then changed to the data input mode function.
By the way, input STB again when a second RST is necessary.
(5) Data sampling starts at the rising edge of CLK after reading of "RST = L".
(6) At the same time data sampling starts, internal counter starts counting the data cycle for STHR(L)
signal generation.
(7) After data sampling is finished, the receivers turn OFF.
(8) After the receivers turn OFF, keep the timing for more than 5 CLK cycles until STB is applied.
(9) Figure 6—1 shows the rough timing chart from application of STB to the start of data sampling.

Figure 6-1 Timing from Start to Sampling (reference)

Read the Reset (RST) Read the RST =L

i i CLK1

))
Do) /

[Q¢ / x x
RST \ Datal X Data2

]
]
]
1
]
i
: Over than 50 ns
]
|
]
|
[
]
]

STHR) 7 ¢

Control signal input mode Data input mode

]
_ &3CLKcycle .
Di+) to D3) Y ' / Datal x Data2 x
1
« 200 ns R < : 4
! | Start the data sampling
| )) |
STB / S :
]
]
]
)) !
|
]
]
]

A
b 4
A
Y
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7. ELECTRICAL SPECIFICATIONS
Absolute Maximum Ratings (Ta = 25°C, Vss1 = Vss2 = 0 V)
Parameter Symbol Ratings Unit

Logic power supply voltage \/bb1 -0.5to +4.0 vV
Driver power supply voltage Vbb2 -0.5t0 +18.0 vV
Logic input voltage Vit -0.5 to Voot + 0.5 Y,
Logic output voltage Vo1 —-0.5 to Voo1 + 0.5 vV
Logic output current lo +1.0 mA
Driver input voltage Vi —-0.5 to Voo2 + 0.5 vV
Driver output voltage Voo —-0.5 to Voo2 + 0.5 \Y;
Operating ambient temperature Ta -10 to +90 °C
Storage temperature Tstg -55to +125 °C

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any
parameter. That is, the absolute maximum ratings are rated values at which the product is on the verge
of suffering physical damage, and therefore the product must be used under conditions that ensure that

the absolute maximum ratings are not exceeded.

Recommended Operating Range (Ta = -10 to +90 °C, Vss1 = Vss2 =0 V)

Parameter Symbol Condition MIN. TYP. MAX. Unit
Logic power supply voltage Vbb1 2.7 3.0 3.6 \
Driver power supply voltage Vb2 10.0 15.4 16.5 V
CMOS high-level input voltage ViH STHR(L), R,/L, STB, 0.7 Vo1 Vop1 \Y
CMOS low-level input voltage Vi SB. POL, Owa, RXBIAST, 0 0.3 Voo1 \Y,
RxBIAS2, SRC, ORC, Vs,
Vsel2
mini-LVDS input voltage Vi Vop1 =3.0 V, Vio =200 mV | 0.3 + (Vin/2) (Vop1-1.2) = \Y
(Center) (Vin/2)
mini-LVDS differential voltage range | Vio Voo1=3.0V,Vi=1.7V 200 600 mV
(Amplitude: peak to peak)
y- corrected voltage Vo-Ve 0.5 Vo2 Vopz - 0.2 \Y;
V10-V1g 0.2 0.5 Vob2 V
Driver output voltage Vour 0.2 Vopz2 — 0.2 V
Clock frequency fok CLKA, CLKB, Ta=25°C, 159 190 MHz
Vob1 =3.0V,

Vip =200 mV, Vi=1.7V
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Electrical Characteristics (Ta =25 °C, Vop1 = 3.0 V, Vob2 = 13.0 V, Vss1 = Vss2 =0 V)
Parameter Symbol Condition MIN. TYP. MAX. Unit
Input leakage current I STHR(L), R,/L, STB, SB, POL, Osel, +1.0 LA
RxBIAS1, RxBIAS2, SRC, ORC, Vs,
Vsel2, CLKA, CLKB, DOA, DOB to D3A,
D3B
y-corrected resistor value Ry Vo-Ve = V10-V1g 7.8 12.0 16.3 kQ
Driver output current Ivon Vx = Vop2= 0.2 V, Vout = Vx — 1.0 VN, -334 -200 LA
low output resistance mode (ORC = H)
IvoL Vx = Vss2+ 0.2 V, Vour = Vx + 1.0 V' 360 527 LA
low output resistance mode (ORC = H)
Output swing voltage difference AVp-p1 Input: 00H to 3FH +10 +20 mV
deviation Nt AVepo Input: 40H to 7FH, 80H to BFH +7 +15 mvV
AVe.p3 Input: COH to FFH +4 +10 mV
Output swing voltage average AVo Input: 3FH, 7FH, BFH +16 +20 mV
deviation '*
Logic dynamic current consumption | loo11 Checkered, 7.50 mA
fste = 100 kHz (PW = 500 ns),
fcik =159 MHz, Voo1= 3.6 V
Logic static current consumption Iop12 No CLK & Input, Voo1 = 3.6 V 4.50 mA
Driver dynamic current consumption | Iop21 Raster pattern, Voo2= 16.5V, 30.0 mA
fste = 100 kHz (PW = 500 ns),
with no load
Driver static current consumption lop22 Raster pattern, Voo2 = 16.5 V, 30.0 mA
Input: FFH, with no load

O Notes1. Vxrefers to the output voltage of analog output pins S1to S3s4.
Vourt refers to the voltage applied to analog output pins S1 to S3ss.

2. Amplitude offset when all of output ports out same data.

3. Deviation of averaged amplitude offset value between chips.
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Switching Characteristics (Ta =25 °C, Vop1 =3.0 V, Vo2 =13.0 V, Vss1 = Vss2 =0 V)

Parameter Symbol Condition MIN. TYP. MAX. Unit

Start pulse delay time t CL =50 pF 6 15 22 ns
Driver output delay time t2 RL=7kQ, CL =65 pF 2.1 2.5 1
ts Refer to <Test Condition > 3.9 5.0 HS

ta 1.3 25 us

ts 34 5.0 s

Input capacitance Cin CMOS interface, STHR(L) 10 15 pF
Ci mini-LVDS interface, 5 10 pF

Except STHR(L), Vo-V19

<Test Condition>

Measurement point

Output Ruin= 1.4 kQ
Cun =13 pF
Cu Cr2 Cus Cua Cis
Sl I I B |

Timing Requirements (Ta =25 °C, Vop1=3.0 V, Vss1 =0V, tr = ti = 0.5 ns)

Parameter Symbol Condition MIN. TYP. MAX. Unit
Clock pulse width te 5.2 6.2 ns
Clock pulse high period t7 2.1 2.6 ns
Clock pulse low period ts 2.1 2.6 ns
Data setup time to 1.0 ns
Data hold time t1o 1.0 ns
Start pulse setup time t11 0 ns
STB pulse width t13 200 ns
POL setup time t14 -5.0 ns
RST high period t1e 50.0 ns

3 CLK

Receiver OFF to STB timing t17 5 CLK
STB to RST input time t1s 200 ns

Remark Unless otherwise specified, ViH and ViL of the CMOS signals are defined as Vi = 0.7 Vob1, ViL = 0.3 Vbb1.
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NEC

LPD160010

0 8. RECOMMENDED MOUNTING CONDITIONS

The following conditions must be met for mounting conditions of the ©D160010.

For more details, refer to the

[Semiconductor Device Mount Manual] (http://www.necel.com/pkg/en/mount/index.html)

Please consult with our sales offices in case other mounting process is used, or in case the mounting is done under

different conditions.

1PD160010N-xxx: TCP (TAB Package)

Mounting Condition

Mounting Method

Condition

Thermocompression

Soldering Heating tool 300 to 350°C, heating for 2 to 3 sec, pressure 100g (per
solder).
ACF Temporary bonding 70 to 100°C, pressure 3 to 8 kg/cmz, time 3to 5

(Adhesive Conductive
Film)

sec. Real bonding 165 to 180°C pressure 25 to 45 kg/cm?, time 30 to
40 sec. (When using the anisotropy conductive film SUMIZAC1003 of
Sumitomo Bakelite, Ltd.)

Caution To find out the detailed conditions for mounting the ACF part, please contact the ACF

manufacturing company. Be sure to avoid using two or more mounting methods at a time.

18
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NOTES FOR CMOS DEVICES

@® VOLTAGE APPLICATION WAVEFORM AT INPUT PIN
Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the
CMOS device stays in the area between Vi (MAX) and Vit (MIN) due to noise, etc., the device may
malfunction. Take care to prevent chattering noise from entering the device when the input level is fixed,
and also in the transition period when the input level passes through the area between Vi. (MAX) and
Vii (MIN).

@ HANDLING OF UNUSED INPUT PINS
Unconnected CMOS device inputs can be cause of malfunction. If an input pin is unconnected, it is
possible that an internal input level may be generated due to noise, etc., causing malfunction. CMOS
devices behave differently than Bipolar or NMOS devices. Input levels of CMOS devices must be fixed
high or low by using pull-up or pull-down circuitry. Each unused pin should be connected to Voo or GND
via a resistor if there is a possibility that it will be an output pin. All handling related to unused pins must
be judged separately for each device and according to related specifications governing the device.

@ PRECAUTION AGAINST ESD

A strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity as
much as possible, and quickly dissipate it when it has occurred. Environmental control must be
adequate. When it is dry, a humidifier should be used. It is recommended to avoid using insulators that
easily build up static electricity. Semiconductor devices must be stored and transported in an anti-static
container, static shielding bag or conductive material. All test and measurement tools including work
benches and floors should be grounded. The operator should be grounded using a wrist strap.
Semiconductor devices must not be touched with bare hands. Similar precautions need to be taken for
PW boards with mounted semiconductor devices.

@ STATUS BEFORE INITIALIZATION
Power-on does not necessarily define the initial status of a MOS device. Immediately after the power
source is turned ON, devices with reset functions have not yet been initialized. Hence, power-on does
not guarantee output pin levels, I/O settings or contents of registers. A device is not initialized until the
reset signal is received. A reset operation must be executed immediately after power-on for devices
with reset functions.
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Reference Documents
NEC Semiconductor Device Reliability/Quality Control System (C10983E)
Quality Grades On NEC Semiconductor Devices (C11531E)

* The information in this document is current as of March 2004. The information is subject to change
without notice. For actual design-in, refer to the latest publications of NEC Electronics data sheets or
data books, etc., for the most up-to-date specifications of NEC Electronics products. Not all
products and/or types are available in every country. Please check with an NEC Electronics sales
representative for availability and additional information.

* No part of this document may be copied or reproduced in any form or by any means without the prior
written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may
appear in this document.

* NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from the use of NEC Electronics products listed in this document
or any other liability arising from the use of such products. No license, express, implied or otherwise, is
granted under any patents, copyrights or other intellectual property rights of NEC Electronics or others.

» Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these
circuits, software and information in the design of a customer's equipment shall be done under the full
responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by
customers or third parties arising from the use of these circuits, software and information.

* While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products,
customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To
minimize risks of damage to property or injury (including death) to persons arising from defects in NEC
Electronics products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment and anti-failure features.

* NEC Electronics products are classified into the following three quality grades: "Standard", "Special" and
"Specific".

The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-

designated "quality assurance program" for a specific application. The recommended applications of an NEC

Electronics product depend on its quality grade, as indicated below. Customers must check the quality grade of

each NEC Electronics product before using it in a particular application.

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots.

"Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support).

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC
Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications
not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to
determine NEC Electronics' willingness to support a given application.

(Note)

(1) "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its
majority-owned subsidiaries.

(2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as
defined above).
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