DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT
U PD16753

384-OUTPUT TFT-LCD SOURCE DRIVER
(COMPATIBLE WITH 256-GRAY SCALES)

DESCRIPTION

The uPD16753 is a source driver for TFT-LCDs capable of dealing with displays with 256-gray scales. Data input
is based on digital input configured as 8 bits by 6 dots (2 pixels), 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 8-by-2 external power modules.

Because the output dynamic range is as large as Vop2 —0.2 V to Vss2 +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 and
column line inversion when mounted on a single side, 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.
Assuring a clock frequency of 40 MHz when driving at 3.0 V, this driver is applicable to XGA-standard TFT-LCD
panels and SXGA TFT-LCD panels.

FEATURES
* CMOS level input
e 384 Outputs
 Input of 8 bits (gradation data) by 6 dots
« Capable of outputting 256 values by means of 8-by-2 external power modules (16 units) and a D/A converter
« Logic power supply voltage (Voo1): 3.3+ 0.3V
 Driver power supply voltage (Vop2): 9.0V £ 0.5V
« High-speed data transfer: fc.k = 40 MHz (internal data transfer speed when operating at Voo1= 3.0 V)
¢ Output dynamic range Vop2 -0.2 V to Vss2 +0.2 V
< Apply for dot-line inversion, n-line inversion and column line inversion
« Output Voltage polarity inversion function (POL)
« Display data inversion function (POL21, POL22)
« Low power control function (LPC)

ORDERING INFORMATION

Part Number Package

UPD16753N - xxx TCP (TAB package)

Remark The TCP’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 devices/types available in every country. Please check with local NEC representative for
availability and additional information.

Document No. S15630EJ1VODS00 (st edition) The mark O shows major revised points. © NEC Corporation 2001
Date Published February 2002 NS CP(K)
Printed in Japan
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1. BLOCK DIAGRAM
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2. RELATIONSHIP BETWEEN OUTPUT CIRCUIT AND D/A CONVERTER
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3. PIN CONFIGURATION (uPD16753N - xxx)
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Remark This figure does not specify the TCP package.
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4. PIN FUNCTIONS

(1/2)

Pin Symbol

Pin Name

1/0

Description

S1t0 Sssa

Driver output

The D/A converted 256-gray-scale analog voltage is output.

Doo to Doz

Dio to D17

D20 to D27

Dso to D37

Dao to D47

Dso to Ds7

Display data input

The display data is input with a width of 48 bits, viz., the gray scale data (8 bits)
by 6 dots (2 pixels).
Dxo: LSB, Dx7: MSB

R,/L

Shift direction control
input

These refer to the start pulse input/output pins when driver ICs are connected
in cascade. The shift directions of the shift registers are as follows.

R,/L = H: STHR input, S1 - Sass, STHL output

R,/L = L: STHL input, Sss+ —» S1, STHR output

STHR

Right shift start pulse
input/output

110

STHL

Left shift start pulse
input/output

110

These refer to the start pulse I/O pins when driver ICs are connected in
cascade. Fetching of display data starts when H is read at the rising edge of
CLK.

R,/L = H (right shift): STHR input, STHL output

R,/L = L (left shift): STHL input, STHR output

A high level should be input as the pulse of one cycle of the clock signal.

If the start pulse input is more then 2CLK, the first 1CLK of the high-level input
is valid

CLK

Shift clock input

Refers to the shift register’s shift clock input. At the rising edge ot the 64th
after the start pulse input, the start pulse output reaches the hight level, thus
becoming the start pulse of the next-level driver. If 66th clock pulses are input
after input of the start pulse, input of display data is halted automatically. The
contentsu of the shift register are cleared at the STB’s rising edge.

STB

Latch input

The contents of the data register are transferred to the latch circuit at the rising
edge. And, at the falling edge, the gray scale voltage is supplied to the driver.
It is necessary to ensure input of one pulse per horizontal period.

POL

Polarity input

POL = L: The San-1 output uses Vo to V7 as the reference supply. The San
output uses Vs to Vis as the reference supply.

POL = H: The San-1 output uses Vs to Vis as the reference supply. The Szn
output uses Vo to V7 as the reference supply.

San indicates the odd output: and Sznindicates the even output. Input of the
POL signal is allowed the setup time (troL-st8) with respect to STB's rising
edge.

POL21
POL22

Data inversion input

Data inversion can invert when display data is loaded.

POL21: Invert/not invert of display data Doo to Doz, D10 to D17, D20 to D2r.
POL22: Invert/not invert of display data Dso to Ds7, D4o to D47, Dso to Dsz.
POL21/22 = H: Data inversion loads display data after inverting it.
POL21/22 = L: Data inversion does not invert input data.

LPC

Low power control
input

The current consumption of Vooz is lowered by controlling the constant current
source of the output amplifier. This pin is pulled up to the Voo1 power supply
inside the IC.

LPC = L: Normal power mode

LPC = H or Open: Low power mode (the static current consumption of Vop2
reduced to about 2/3 of the normal current consumption.)
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(2/12)

Pin Symbol Pin Name 110 Description
Vo to Vis y-corrected power - Input the y-corrected power supplies from outside by using operational amplifier.
supplies Make sure to maintain the following relationships. During the gray scale voltage

output, be sure to keep the gray scale level power supply at a constant level.
Vo2 0.2V =Vo>V1>V2>Va>Va>Vs>Ve>V7>0.5 Vo
0.5Vop2—0.32 Vs> Vo> Vio > Vu> V2> Viz > V> Vis 2 Vss2 +0.2 V

Vob1 Logic power supply - 3.3Vv+03V
Vob2 Driver power supply - 9.0V+05V
Vss1 Logic ground - Grounding
Vss2 Driver ground - Grounding

Cautions 1.The power start sequence must be Vo1, logic input, and Vbb2 & Vo to V1s in that order.
Reverse this sequence to shut down (Simulaneous power application to Vopz and Vo to Vis is
possible.).
2.To stabilize the supply voltage, please be sure to insert a 0.1 yF bypass capacitor between
Vopi-Vss1 and Voo2-Vss2. Furthermore, for increased precision of the D/A converter, insertion of a
bypass capacitor of about 0.01 uF is also advised between the y-corrected power supply
terminals (Vo, V1, V2, -, Vis) and Vssa.

Data Sheet S15630EJ1VODS 5
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5. RELATIONSHIP BETWEEN INPUT DATA AND OUTPUT VOLTAGE VALUE

This product 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.

Figure 5-1 shows the relationship between the driving voltages such as liquid-crystal driving voltages Vob2 and
Vss2, common electrode potential Vcom, and y-corrected voltages Vo to Vis and the input data.
Be sure to maintain the voltage relationships as follows:

Vop2 —0.2V =2Vo>V1>V2>V3>Vas>Vs>Ve>V7>0.5 Vbp2
0.5 Vpop2 —0.3 2Vs > Vo > V1o > V11 > V12 > Vi3 > V1a > Vis 2 Vss2 +0.2 V.

Figures 5-3 and 5-4 show the relationship between the input data and the output voltage. This driver IC is
designed for only single-sided mounting.

Figure 5-1. Relationship between Input Data and y- corrected Power Supplies
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Figure 5-2. y-corrected Voltages and Ladder Resistors Ratio

Vo Vo' Vass” mn Ratio m Ratio m Ratio m Ratio
ro 10 16.0 164 1.0 1128 1.0 1192 1.7
Vi 1 145 165 1.0 1129 1.0 1193 1.7
rn 12 13.0 166 1.0 130 1.0 194 1.7
vy Vasa” 3 115 167 1.0 131 1.0 1195 1.7
N 4 10.0 168 1.0 1132 1.0 1196 1.7
v Vass” 5 8.9 169 1.0 1133 1.0 1197 1.7
16 78 170 1.0 1134 1.0 1198 1.7
rs ‘ Vaes" 7 6.8 71 1.0 1135 1.0 199 1.7
! 2 8 58 72 1.0 r136 1.0 r200 19
! Voes” 9 138 73 1.0 1137 1.0 1201 1.9
: 110 138 74 1.0 1138 1.0 1202 1.9
! 11 138 175 1.0 139 1.0 1203 1.9
rso 112 3.8 76 1.0 1140 1.0 1204 1.9
Va1 113 3.8 77 1.0 141 1.0 1205 1.9
ra 114 3.8 178 1.0 1142 1.0 1206 1.9
Vi Var' 115 3.0 79 1.0 1143 1.0 1207 1.9
e 116 3.0 180 1.0 144 1.0 1208 2.1
Vo Vaos” 117 3.0 181 1.0 1145 1.0 7209 2.1
. 118 25 182 1.0 1146 1.0 1210 2.1
Vazd” 19 25 183 1.0 1147 1.0 1211 2.1
120 25 184 1.0 1148 1.0 1212 2.1
Vazs” 121 2.0 185 1.0 1149 1.0 1213 2.1
122 2.0 186 1.0 7150 1.0 1214 2.1
123 2.0 187 1.0 7151 1.0 1215 2.1
124 15 188 1.0 1152 1.1 1216 2.3
125 15 189 1.0 1153 1.1 1217 23
126 15 190 1.0 1154 1.1 1218 2.3
127 15 191 1.0 7155 1.1 1219 2.3
128 15 192 1.0 7156 1.1 1220 2.3
129 15 193 1.0 1157 1.1 1221 2.3
130 15 194 1.0 7158 1.1 1222 2.3
131 15 195 1.0 7159 1.1 1223 2.3
132 1.4 196 1.0 7160 1.2 1224 2.3
133 14 197 1.0 7161 1.2 1225 28
134 1.4 198 1.0 1162 1.2 1226 28
135 1.4 199 1.0 7163 1.2 1227 28
136 1.4 7100 1.0 164 1.2 1228 3.3
137 1.4 7101 1.0 7165 1.2 1229 3.3
Vg’ 138 1.4 7102 1.0 7166 1.2 1230 3.3
139 1.4 7103 1.0 1167 1.2 1231 3.8
Vaad I3 140 1.3 1104 1.0 7168 1.3 1232 38
Vas" 141 1.3 7105 1.0 7169 1.3 1233 3.8
Vi 132 142 13 7106 1.0 T170 1.3 1234 75
Via Va2" 143 13 T107 1.0 171 1.3 1235 75
ra1 147 1.3 T108 1.0 1172 1.3 1236 75
Var” 145 13 T109 1.0 1173 1.3 1237 5.2
rso 146 1.3 110 1.0 1174 1.3 1238 5.2
: 147 1.3 T111 1.0 1175 1.3 1239 5.9
! 148 1.2 1112 1.0 1176 14 1240 5.9
: 149 1.2 1113 1.0 177 14 1241 5.6
! 150 1.2 114 1.0 178 14 1242 6.6
| 51 1.2 115 1.0 179 14 1243 73
Vas' 3 152 1.2 116 1.0 T180 14 1244 73
\ 53 1.2 117 1.0 r181 14 1245 8.0
Vs I 154 1.2 r118 1.0 1182 14 1246 8.0
V" 155 1.2 119 1.0 1183 14 1247 9.0
, " 156 1.1 1120 1.0 1184 15 1248 9.0
Vasa Vi 157 1.1 1121 1.0 1185 15 1249 10.0
o 158 1.1 1122 1.0 1186 15 1250 10.0
Voss' Vis Vo© 159 1.1 1123 1.0 187 15 1251 12.0
160 1.1 124 1.0 1188 15 1252 12.0
61 1.1 1125 1.0 189 15 1253 14.0
162 1.1 1126 1.0 190 15 1254 14.0
red 1.1 r127 1.0 r191 15

Caution There is no connection between V7 and Vs in the chip.
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Figure 5-3. Relationship between Input Data and Output Voltage (POL21/22 = L)
(Output Voltage 1) Vo2 =0.2 V 2 Vo > V1> V2> V3 > Vs > Vs > Ve > V7 20.5 Vbp2

Deta Qutput Voltage Deta Qutput Voltage Deta Qutput Voltage Deta Qutput Voltage

v v v aoHver |2 soH [vizs |v3 aH ez |va

oin vt |vasvovn x 1386/ 1546 41H |ves  [varvavg x 63/ 64 8iHvig |varvava x 75/ 76| CIH|VIgZ  |VHvaVE) X 623/ 64
i vz varvovn x 1241/ 1506 40 |ves  [varvavg x 62/ o sorvizo |varvava x 74/ 78] CoHVist  |VeHvavE) X 606/ 64
ozt |va  |virvovn x 1111/ 1546 43d |ver  [vavavg x 61/ 64 saHviar |varvavg x 73/ 78] C3H|VISS |VBHvaVE) X 589/ 64
ot |va varvovn x 996/ 1506 4 |ves  [varvavg x 60/ o sarfvizz |varvavax 72/ 78] caHVige  |VeHvavE) X 572/ 64
st Vs |Varvovn) x 896/ 1506 45H [ves  [varv2va) x 59/ o4 seH vz [varvava X 71/ 78] CoHVIOT  |VeHVaVE) X 555/ 64
oe Ve |varvovn x 80.7 / 1546 46H [vio  [varvavg x 58/ o4 seH [vize  |varvava X 70/ 76 C6H|VIgB |VBHVAVE) X 538/ 4
o vz varvovn) x 729/ 1548 amH v [varvave x 57/ o s vz |varvava x 69/ 76 C7H|VIgg |VeHvavE) X 521/ 64
ost |v8  |virvovn x 66.1/ 1546 48H vz [vervavg x 56/ o4 e8Hvize |varvava X 68/ 76| C8H V200 |VBHVAVE) X 504/ 64
ooH v |varvovn x 603/ 1546 200 vz [varvave x 55/ o4 sonvisr |varvava x 67/ 76 CoHveor |VeHvave) X 485/ 64
oaH |vio |vasvovn) x 555 / 1546 aaH|via  [varvavg x 54/ o4 saH|vize |varvavg X 66/ 76 CaH|vaoz  |VBHVAVE) X 466/ 64
oBH |vir |varvovn) x 507 / 1546 48H|Vvis  [varvave x 53/ o4 sBH|vizg |varvava x 65/ 76 ceH|V203  |VeHvavE) X a7l 64
ocH |viz |varvovn) x 459/ 1546 acH|vie  [varvave x 52/ o4 scH|Vi4o |varvava x 64/ 768 coHfvaos  |VeHvavE) X 28/ 64
oo |viz |vasvovn) x 211 1546 apH|vir  [varvavg x 51/ 64| 8DH[viar |varvava X 63/ 76| CoH|V2os  |VBHVAVE) X 209/ 4
oeH |via |varvovn) x 383/ 1546 4eH|Vvis  [varveve x 50/ o4 seH|viaz |varvava x 62/ 768 CEH|V206  |VBHVaVE) X 39/ 64
orH |vis |vasvovn) x 5/ 1546 aH |Vvie  [varvavg x 29/ o4 s |visz  |varvava x 61/ 76| OFH V207  |VBHVAVE) X 371/ 4
10H |vie [vixvova) x 315/ 1546 s0H Va0 [varvevg x a8/ 64 oo Jvagr |varvava x 60/ 76 DoH V208 |VBH(vaVE) X 352/ 64
1H |17 [visvov) x 285/ 1546 51H ver  [varvaveg x a7/ 64 oH lviss  |varvava) x 50/ 76 DIH V209  [VHvaVE) X 31/ 64
124 |vis [vixvova) x 255/ 1546 5H Va2 [varvevg x a6/ 64 oo ase [varvavax 58/ 76| D2H V210 |VBHvaVE) X 31/ 64
131 |vig [vixvova) x 23/ 1546 53H ves  [varvevg x a5/ o] o3 gy [varvava x 57/ 76 DeH V211 |VeHVAVE) X 289/ 64
uH 2o [visvova) x 205/ 1546 s ver  [varvavg x a4 o vise |varvava x 56/ 76| DAH V212 |VBHVAVE) X 268/ 4
15H |ver [visvova x 18/ 1546 55H Va5 [varvevg x w31 64 ooH vagg |varvava x 55/ 76| DoH V213 |VBHVaVE) X 247/ 64
16H |V [visvova) x 16/ 1546 s6H |ves  [varvavg x 271 64 96t Jviso |varvava x 54/ 76| D6H V214 |VBHVAVE) X 26/ 4
1H vz [visvov x 14/ 1546 57 Va7 [varvevg x a1/ o o vasr |varvava x 53/ 76| D7H|V215  |VBH(vavE) X 205/ 64
184 |vea [vivova) x 12/ 1546 s8H ves  [varvavg x 20/ 64 o8 |visz |varvava x 52/ 76 DBH|V216  |VBHvaVE) X 184/ 64
1H V25 [visvov x 105/ 1546 50H |ves  [varvavg x 30/ o oonvisz |varvavg x 509/ 76| DH V27 |VBHVaVE) X 161/ 64
1aH |Vvos [vivovay x 9/ 1546 5aH|veo  [varveve x 38/ o4 oaHvise |varvavax 208/ 76| DAH|V218  |VBHVAVE) X 138/ 64
18H |2 [vivova) x 75/ 1546 sBH e [varvavg x 37/ o4 9BH|viss |varvava X 487/ 76| DBH|V219  |VBHVAVE) X 115/ 4
1cH |ves [vivova) x 6/ 1546 scH|vez  [varvavg x 36/ o4 ocH|vise |varvavax a6/ 76| DoH|v220  |VBHvaVE) X 92/ 64
10H |29 [visvova) x 45/ 1546 5DH|ves  [varvave x 35/ 64 opH|visT |varvavg x 465/ 76 DDH|V221  |VBHVAVE) X 69/ 64
1EH |vao  [vivova) x 3/ 1506 5EH|ver  [varvavg x 3/ o oeH|viss |varvava x 454/ 768 DEH|V222  |VBHVAVE) X 46/ 64
1rH |var [visvova) x 15/ 1546 s5/H|ves  [varvavg x 33/ o4 o vise  |varvavg x 443/ 76| DFH|V223  |VBHVAVE) X 23/ 64
o0 vz vi 60H vos  |VaHvava x 32/ o4 AoH|vieo |varvava x 52 78 EOH|V22 |5

211 |va3 |Vverviva x 386/ a0 61H [vor  [vaxv2 Vg X 31/ ol mH|vier |varvava x x/ 78 BH| V25 |vervsve) x 1852/ 187.5
20 |vaa |Vvervivg x 3721 a0] 62H [ves  [vaxv2vg X 30/ o4 AH|viez |varvavg x 208/ 76| E2H|V226  |VBHVEVE) X 1824/ 187.5)
231 |vas  |verviva x 358/ a0 63H [voo  |vaxv2vg X 20/ o mHfvies |varvavgx 206/ 76| B3H|V2r  |VBHVBVE) X 1796/ 187.5
2o |vas |verviva x 344/ 20] 64H Jvioo  [vavevg X 28/ o4 pH|vier |varvavg x 384/ 76 E4H|V228  |VBHVEVE) X 1768/ 187.5)
5 |var  |Vverviva x 3/ a0 65H fvior  [vavevg) x 271/ o rsH|vies |varvava x 372/ 78| BH|V29  |VBHVEVE) X 1735/ 187.5
26 |vas  |verviva x 316/ a0] 66H [vioz  [vaHv2vg X 26/ o4 peH|vies |varvavg x 36/ 76 E6H V230  [VBHVEVE) X 1702/ 187.5)
o |vao |Vverviva x 302/ a0 67H Jvios  |vaxv2vg x 25/ o AHvier |varvava x 318/ 76| ETH|V281  |VBHVBVE) X 166.9/ 1875
281 Va0 |Vverviva x 288/ a0 e8H Jvios  |vaxvevg x 24/ o peHvies |varvavax 336/ 76 EBH|V232 |VBHVBVE) X 1631/ 187.5
2o |var |verviva x 215/ 0] 69H [vios  [vaHv2vg X 2/ o4 poH|vies |varvava x 23/ 76| B9H|V233  |VBHVEVE) X 1503/ 187.5)
2aH |vaz  |verviva) x 262/ a0] ear Jvios  |vavevg) x 2/ o pHlviro  |varvava x 31/ 76 EAH|V232  |VBHVBVE) X 1565/ 187.5
28H |vaz  |Vvervivg x 249/ a0] 68+ Jvior  [va+vevg X 21/ e peH[viTr  |varvavg X 207/ 76| EBH|V235  |VBHVEVE) X 151 / 187.5)
2oH |vaa |Vverviva) x 236/ a0 60H Jvios  |vavevg x 20/ o acivizz |varvavg x 284/ 78| ECH|V236  |VBH\VBVE) X 1465/ 1875
ooH |vas |vervivg x 23/ 20] 6DH Jviog  [vavevg X 19/ 64 ApH[viz3  |varvavg x 271/ 76| EDH|V23T  |VBHVBVE) X 142/ 187.5)
2eH |vas |Verviva) X 21/ a0 6eH Jvito  [vaxv2vg X 18/ o4 peH|viza  |varvava x 258/ 76| EEH|V238  |VBHV5VE) X 1368/ 187.5)
oFH |var |Vverviva x 197/ a0 6rH Jvitr  |vaxvevg x 17/ o Az |varvavg x 245/ 78] EFH|V239  |VBH(\VBVE) X 1316/ 187.5
o |vag |verviva x 184/ a0] 70H Jvitz  [vaxvevg X 16/ 64 BoH|Vi7e |varvava X 232/ 76 FoH V240 |VBHV5VE) X 1257/ 187.5)
a0 |vag |verviva x 172/ a0] 71H vz |vaxv2vg x 15/ o BiH|VI77 |varvava x 218/ 76| FIH |v2ar  |VB+(vBVE) X 1198/ 187.5
oH |vso |vervivg x 16/ a0] 72H Jvita  [vaxvevg X 14/ ol BH|viTe |varvavg x 204/ 76 FPH|V2a2  |VBHVEVE) X 1132/ 187.5)
3 |vsr |verviva x 148/ a0] 73H Jvi1s Va2 Vg x 13/ o BaH|viT9 |varvava x 19/ 76 F3H Va4 |VBHVBVE) X 1066/ 1875
aar |vs2  |vervivg x 136/ a0] 7H Jvite  [vaxvevg X 12/ o4 BaH|viso |varvavg x 176/ 76| FaH [veas  [vervsve) x %03/ 187.5)
a5t |vs3  |Vverviva x 124/ a0] 75H Jvitz - [vaxvevg x 11/ o4 BoH|visr |varvava x 162/ 76| FBH V245 [vervsve) X @/ 187.5)
e |ver |Vvervivg x 112/ a0 76H Jvi1s  |vaxv2vg X 10/ o BoH|visz |varvavax 148/ 76| FeH |v2as  [ver(veve) X 84/ 1875
s |ves  |verviva x 10/ a0] 77H Jvi1g  [vaxv2vg X 9/ o BrH|viss |varvavg x 134/ 76| FH |vear  [vervsve) x 76/ 187.5)
st |vee  |Verviva) x 88/ a0] 78H Jvizo  |vaxv2 v X 8/ o BeH|vise |varvavax 12/ 76 FeH V248 |VBHVEVE) X 67/ 1875
o |vs7  |Vvervivg x 771 a0] 7oH Jvizr  [vaxvevg X 7/ o4 BoH|viss |varvavg x 105/ 76| FoH [veag  [vervsve) x 58/ 187.5)
aaH |ves  |vervivg x 66/ a0 72 |vizz Va2V x 6/ o BaH|viss |varvavgx o/ 76| FAH|V250 |VBH(\VBVE) X 48/ 1875
8- |vsg  |Vvervivg x 55/ a0] 78H Jvizz  [vaxvevg X 5/ o4 BeH|visT |varvavg x 75/ 76| FBH|vest  [vervsve) x 38/ 187.5)
acH |veo  |verviva x 44 a0] 7oH|viza  [vavevg X 4/ o Borfviss |varvavg x 6/ 76| FCH|V252  |VBH\VBVE) X 26/ 187.5)
aoH |ver |verviva x 33/ a0] 7oH|vizs  |vavevg x 3/ o BoH|viss |varvavg x 45/ 76| FDH|V253  |VBH\VBVE) X 14/ 187.5
e |ve2  |verviva x 22/ a0] 7eH |vize  [vav2vg X 2/ o BEH|vioo  |varvava X 3/ 76 FEH|v252 |ve

arH V63 |verviva) x 11/ a0 7rH Jvizz Va2V x 1/ o Brdfvior  [varvavay x 15/ 76 FRH|vess [vz

8 Data Sheet S15630EJ1VODS
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Figure 5-4. Relationship between Input Data and Output Voltage (POL21/22 = L)
(Output Voltage 2) 0.5 Vobz —0.3 V = Vs > Vo > V10 > V11 > V12 > Vi3 > V1a > V15 2 VD2 +0.2 V

Deta Output Voltage Deta Output Voltage Deta Output Voltage Deta Output Voltage

oot o |vis a0H [vear  |va3 8oH fvize' |vi2 coH viez |vi1

oH vt [viseviavis) x 16/ 1548 411 |ves'  |vasHvizvig x 1/ o siH vz [vizeviivi X 1/ 78 ciHfvigs |viixviovan x 17/ 64)
ooH 2 [visrviavis) x 305/ 1546| 42+ |ves'  |vaswvizviz) x 2/ o sorfvizo |vizeviivio) x 2/ 78 coHfvior |virrviovan x 34/ 64
ozt e [visrviavis) x 35/ 1546 43+ |ver  [vissvizviz) x 3/ o sarfvizr |vizevirvi x 3/ 78 caHfvios |varrviovan x 51/ 64)
oaH |var  [visHviavis) x 55/ 1546| 44H |ves'  [Vi3wvizviz) x 4l 64 s iz |vizviivi) x 4l 76| carlvige |vitvviovin) x 68/ 64
st |5 [visHviavis) x 65/ 1546| 45H Ve [vizrvizviz) x 5/ o4 estfvize |viorvirivi) x 5/ 76 cHfvior |viirviovin x 85/ 64
oet |ver  [visrviavis) x 739/  1546| 46H Vot |vazrvi2viz) x 6/ o4 set|viza |viorvirivi) x 6/ 76 coH[vioe |viiHviovinx 102/ 64
ot e [visrviavis) x 817/ 1546 4 v |vazqvizviz) x 71 o srrfvizs |viorvirvi) x 7/ 78 cHfviger |viirviovin x 119/ 64
gt |ve  [visHviavis) x 885/  1546| 48H |V |vazwvi2viz) x 8/ o4 sar|vize' |vioHviivid) X 8/ 76 coH[veoor |viiHviovinx 136/ 64
oot o [visrviavis) x w3/ 1506 a0H vz |vasvizviz) x 9/ o sorfvizr |vizevirvi x 9/ 78 coHfveorr |varxviovan x 155/ 64
oaH |vior [visviavis) x 01/ 1548 aaH v |visqvizvix 10/ e sar|vise [vizsvitvio) x 10/ 78 caH|veo |vairviovan x 174/ 64)
oBH Vi1 [visvviavis) x 1039/ 1546 48 |vis' [viswvizvizx 11/ e sedfvise [vizrvirvi x 11/ 78 ceH|veos |vairviovan x 193/ 64)
oot iz [visviavis) x 1087/ 1546 act|vier  viswvizvix 12/ e scHfvidor [viervirvi) x 12/ 76 coH|veosr |viirviovin x 212/ 64
oo+ |viz [vis+viavis) x 1125/ 1546 4ot v [viswvizvix 137 o4 soHfviar [viewviivi) x 13/ 76 coH|veos' |vaarviovin x 231/ 64
oeH |viar [vis+viavis) x 1163/ 1546| 4+ |vier  |vizwvovix 147 e sedfviaz [vieviivi) x 14/ 76 ceH|veos' |viiHviovin x 5/ 64
orH |vis [vis+viavis) x 1201/ 1546 4 |vie [viswvizvix 157 o4 srifvige [vierviivio x 15/ 76| crH|veor |vairviovin x 269/ 64
104 |vie [visviavis) x 1231/ 1546| 50H [ver  [vizwvizviz)x 16/ 64 ood |viaer [vieviivio) x 16/ 76| DoH [vos'  [va1+vioval) X 288/ 64
1H a7 [visHviavis) x 1261/ 1546| 51H e [vizwvizviz)x 17/ 64 aiH|vidst [vieviiviz) x 17/ 76 DiH |v2og'  [Va1Hvioval) X 309/ 64
120 |vis [visvviavis) x 1201/ 1546| 52H |ve2r |viswvizvizix 187 o4 oor|vider [vizeviivi x 18/ 78| D2H V2100 |vaiviovan X 33/ 64)
131 |vio [vis+viavis) x 1316/ 1546| 53H |ves'  |viswvizviz)x 19/ e e |viar [vizrvinvi x 19/ 78 DaH V211t |varHviovan X 351/ 64
141 o [visrviavis) x 1341/ 1546 5aH |ver [vizwvizvix 20/ o4 arfvige [vierviivi) x 20/ 76 DaH V21 |vianviovin x 372/ 64
154 |varr [visvviavis) x 1366/ 1546| 55H ves'  [viswviovizix 21/ e osrfvider [vierviivi) x 21/ 76 DsH V213 |vainviovin x 203/ 64
160 vz [visrviavis) x 1386/ 1546| s6H |ves'  [vizvviovix 22/ e et |visor [vierviivi) x 2/ 76 DeH V214 |viiHviovin x 414/ 64
17H vz [visHviavis) x 1406/ 1546| 57H |ver  |vizwviovix 237 e omH|visr [viewviivi) x 23/ 76 D7H V215t |vaiHviovin X 35/ 64
181 |verr [viseviavis) x 1426/ 1546| sH |ves'  |vizwvizviz)x 247 e esrfvisz [vizrviivi x 24/ 78 DeH V216" |vaiHviovan X 56/ 64)
100 |vost [viseviavis) x 141/ 1546| 5oH |vey  [vizwvizvizix 257 64 oor|viss [vievirvio x 251/ 76 DoH V217 |vatrvaovin) x 479/ 64)
1aH Vvasr [viseviavis) x 156/ 1546 5aH Ve [viswvizviz)x 267 64 oad|visar [vieviivi x 262/ 76 DaH|V218 |Va1+viovit) x 502/ 64)
18+ |vor [visHviavis) x 171/ 1546 sH et [viswvizviz)x 27/ e oBd|viss' [vieviivio) x 273/ 76| DBH|V219 |Va1+viovit) X 525/ 64)
1ot |vesr [visvviavis) x 1486/ 1546 sor|ve  [viswviovix 287 64 acH|viser [viwvirvio x 284/ 76 DoH|v2o |vii+viovin) x 548/ 64
1o+ |voor [visvviavis) x 1501/ 1546 soH|ves  [viswvizvix 207 64 ooH|vise [viewvirvig x 205/ 76| DoH|v22rr |var+viovin) x 571/ 64
1eH Va0 [visviavis) x 1516/ 1546| 5EH Vet vizwviovix 30/ 64 oefviser [viewvirvi) x 206/ 76 DEH|V22 |Vi1+viovin) x 504/ 64
1rH |varr [visvviavis) x 1531/ 1546 57H|ves  |vizwvizviz)x 31/ 64 ord|viser [viwviivid) x 317/ 76 DRH|v223 |vatHviovin) X 617/ 64
2o |va2 [via 60H [vos'  |visqvizvigx 32 64 aor|vier  [vizsevitvio) x 28 76 E0H|v2a |vio

2+ Ve [viarvizvig) x 14/ aof 61H vor |viswvizvizix 37 64 aH|vier [vizevirvio) x 34/ 78 E1H|v2s |viorvevio x 23/ 1815
2on Vet [viarvizvig) x 28/ aof 62+ |ves  |viswvizviz)x 3/ ed porfviez [virvirvio x 352/ 76 B2+ |voe |viorvevio) x 51/ 1875
2H |vas [viarvizvig) x 42/ aof 63H veo  |viswvizviz)x 357 64 Asdfviesr |vieviivio) x 364/ 76 B3+ |v2r |vioqvevio x 79/ 1815
2ar |vasr [viarvizvig) x 56/ a0 eaH vioor |vizvviovizyx 367 64 afvissr [viorvirvi x 376/ 76 EaH|vos |viorvevio x 107/ 1875
25t Ve [viarvizvig x 7/ aof esH |viorr |vizwvizvizyx 37/ o4 AsHlvies [viwvirvio x 388/ 76 B5H|v29 |viorvevio x 14/ 1875
26t |vas [viarvizvig x 84/ aof e6H vioz' |vizvviovizyx 387 o4 e |vissr |virviivi x 20/ 76 EsH|ve3o [vioxvevio) x 173/ 1875
oh Ve [viarvizvig) x 28/ a0 67H iz |vizvvizviz)x 397 o4 AmH|vier [viorviivid) x 412/ 76 EH |vesrr |viovevio x 206/ 1875
28 |vaor [viarvizvig) x 12/ aof 6sH |vior |viswvizviz)x 40/ e psdfviesr [vieviivio) x a4/ 76 B8+ |vezz |viorvevio x 244/ 1815
2oH |varr [viarvizvig) x 125/ a0 6H [vios' |viswvizviz)x 41/ e aod|viesr [vizevirvio) x 437/ 76 EoH vz |viorvevio x 282/ 1815
2nH a2 [viarvazvig) x 138/ aof 6aH |vioe' |viswvizvizix 42/ e aanfviror [vievirvio) x a5/ 76| EAH|V234 [Vio+(vevi0) X R/ 1815
28H |vaz [viarvizvig) x 151/ aof e+ |vio7 |viswvizviz)x 43/ e aeHfvirr [vieviivio) x 463/ 76 EBH|V235 |Vi0+vevio) X %5/ 1815
2oH |var [viarvizvig) x 164/ aof 6cr|vios |vizvviovizyx 4 ed achfvirz [vierviivi x 476/ 76| ECH|v23er |vio+vevio) X 41/ 1879
oo+ |vast [visrvizvig) x 1771 aof 6oH|vioe |vizvviovizyx 457 o4 aprfvize [viorvivi x 489/ 76| EDH|V23T |Vio+(vevi0) X 455/ 1815
26H |waer [viarvizvig) x 19/ aof 6eH V110 |vizvvizvizix 46/ o4 aerfvizar [viorvirvi) x 502/ 76| EEH|v2ze |vio+vevio x 507/ 1875
o/H |var [viarvizvig) x 203/ a0 6/H vi1rr |vizwvizviz)x 47/ o4 ArH|virs [virvitvi) X 515/ 76| EFH|v2ae |vio+vevio x 559/ 1875
a0 |was [viarvazvig) x 216/ aof 70H 112 |viswvizviz)x 48/ e Bod fvazer [vieviivio) x 528/ 76| FoH Jv2a0r  |vio+vevio) x 618/ 1875
310 |vaor [viarvizvig) x 28/ aof 71H 11z |viswvizviz)x 49/ e B |vire [vizevinvio x 542/ 76 FiH v2arr |viorvevio) x 677/ 1815
oH |vsor [viarvazvig) x 24/ aof 72H i1 |viswvizviz) x50/ e e fvare [vievirvio) x 556/ 76 F2H v2a2 |viorvevio) x 743/ 1815
3 |vsir [viarvizvig) x 252/ aof 73H V115t |viswvizviz)x 51/ 64 B3H|virer [vieviiviz) X 57/ 76 F3H |vaaz |vio+vevio) x 809/ 1875
ar |vs2 [viarvizvig) x 264/ aof 7H e |viznviovix 52/ e Badfvisor [virvirvi x 584/ 76 FaH vaasr |viovevio x 882/ 1815
st |vs3 [viarvizvig) x 2761 aof 75H v |vizwvizvix 537 e esHfvasr [viwvirvi x 508/ 76| F5H vaas |viorvevio) x %5/ 1815
36t |vsa [viarvizvig) x 288/ aof 76H v |vizwviovizx s47 e e fvisz [viowviivi) x 612/ 76 FeH vaae |viorvevio x 1085/ 1879
3t |vss' [viarvizvig) x 0/ aof 7H v |vizwvizvix 55/ 64 BrH|vise [virviivi) x 626/ 76| F7H Jvaar  |vio+vevio) x 115/ 1879
s |vser [viarvizvig) x 312/ aof 78H V120t |vaswvizviz)x s6/ 64 Bed|visar [vievirvio) x 64/ 76 FoH |vaas |viorvevio) x 1205/ 1879
o0 Vs [viarvazvig) x 323/ aof 70H Vi1 |viswvizviz)x 57/ 64 B |viss' [vizeviivio) x 655/ 76 FoH Jvaa9  |viorvevio) x 1205/ 1879
aaH Vs [viarvazvig) x 34/ aof 7+ |12z |viswvizviz)x 58/ 64 Badfviss' [vieviivio) x 67/ 78 FaH|vesor |vaorvevio) x 195/ 1879
3eH |vsor [viarvizvig) x U5/ aof 78H |12z |vizwviovix 59/ e eeHfvise [viwvirvi x 685/ 76 FBH|ves1 |viorvevio x 1495/ 1879
acH |veor [viarvizvig) x 356/ aof 7or|vize |vizwvizvix - eo/ o4 Borfviser [viwvirvio x 70/ 76 For|ves2 |viovevio x 1615/ 1879
o+ |verr [viarvizvig) x 367/ aof 7oH|vizst |vazwvizvizx 61/ o4 Borfvise [virvirvio x 715/ 76| FoH|ves3 |viorvevio x 1735/ 1879
3eH |ve2 [viarvizvig) x 378/ aof 7eH|vioer |vizwvizvix 62/ o4 Berfvisor [virvirvio x 73/ 7§ FEH|vs2 |we

arH |vesr [viarvizvig) x 389/ aof 7H iz |viswvizviz)x &3/ 64 BrH|vion [virvirvio) x 745/ 76 FAH Vs |ve
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6. RELATIONSHIP BETWEEN INPUT DATA AND OUTPUT PIN

Data format : 8 bits x 2 RGBs (6 dots)

Input width : 48 bits (2-pixel data)

(1) R,/L = H (Right shift)

Output S1 S2 Ss Sa Sass Sass
Data Doo to Do Dio to D17 D2o to D27 Dso to Ds7 Dao to Da7 Dso to Ds7
(2) R/L = L (Left shift)
Output S1 S2 Ss Sa Sass Sass
Data Doo to Do Dio to D17 D20 to D27 Dso to Ds7 Dao to Da7 Dso to Ds7
POL Sena '€ San'\'€
L Vo to V7 Vs to Vis
H Vs to Vis Vo to V7

Note S2n1 (Odd output), S2n (Even output)

7. RELATIONSHIP BETWEEN STB, POL AND OUTPUT WAVEFORM

The output voltage is written to the LCD panel synchronized with the STB falling edge.

STB

POL

Sana

10

Selected voltage Vo- V7

Selected voltage Vs-Vis

Selected voltage Vo- V7

Hi-z

Selected voltage Vs-Vis

Hi-Zz

Data Sheet S15630EJ1VODS
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Hi-Z

Selected voltage Vs-Vis
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8. RELATIONSHIP BETWEEN STB, CLK, AND OUTPUT WAVEFORM

The output voltage is written to the LCD panel synchronized with the STB falling edge.

Figure 8—1. Output Circuit Block Diagram

Output AMP

DAC

Sn (VX)

SW1 switches according to the level of STB signal.
STB=L: SW =0ON
STB = H: SW = OFF

Figure 8-2. Output Circuit Timing Chart

(1 (1]

CLK

tsTB-cLK

STB SW1: OFF

Sn (V) - N

STB = H is loaded with the rising edge of CLK [1]. However, when not satisfying the specification of tste-cLk, STB =
H is loaded with the rising edge of the next CLK [1']. Latch operation of display data is completed with the falling
edge of the next CLK which loaded STB = H. Therefore, in order to complete latch operation of display data, it is
necessary to input at least 2 CLK in STB = H period.

Data Sheet S15630EJ1VODS 11
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9. CURRENT CONSUMPTION REDUCTION FUNCTION

The uPD16753 has a low power control function (LPC) which can switch the bias current of the output amplifier

between two levels.

<Low Power control function (LPC) >
The bias current of the output amplifier can be switched between two levels using this pin.

LPC = H or open: low power mode

LPC = L: nomal power mode

The Vop2 of static current consumption can be reduced to two thirds of that in normal mode, input a stable DC

current (Vop1/Vss1) to this pin.

Caution Because the power and bias-current control functions control the bias current in the output
amplifier and regulate the ove-all current consumption of the driver IC, when this occurs, the
characteristics of the output amplifier will simultaneously change. Therefore, when using these

functions, be sure to sufficiently evaluate the picture quality.

12 Data Sheet S15630EJ1VODS
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10. ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings (Ta = 25°C, Vss1 = Vss2 = 0 V)

Parameter Symbol Rating Unit
Logic Part Supply Voltage Vob1 -0.5to +4.0 \%
Driver Part Supply Voltage Vob2 —-0.5to +10.0 \%
Logic Part Input Voltage Vi —0.5 to Vob1 +0.5 \%
Driver Part Input Voltage Vi —0.5 to Vop2 +0.5 \%
Logic Part Output Voltage Vo1 —0.5 to Vop1 +0.5 \%
Driver Part Output Voltage Vo2 —0.5 to Vop2 +0.5 \%
Operating Ambient Temperature Ta -10to +75 °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 +75°C, Vss1 = Vss2 =0 V)

Parameter Symbol MIN. TYP. MAX. Unit
Logic Part Supply Voltage Vob1 3.0 3.3 3.6 \
Driver Part Supply Voltage Vb2 8.5 9.0 9.5 \
High-Level Input Voltage ViH 0.7 Vob1 Vob1 \
Low-Level Input Voltage Vi 0 0.3 Vob1 \
y-Corrected Voltage Vo to V7 0.5 Vo2 Vopz -0.2 \

Vs to Vis Vss2 +0.2 0.5 Vo2 0.3

Driver Part Output Voltage Vo Vss2 +0.2 Vopz -0.2 \
Clock Frequency fek 40 MHz

Data Sheet S15630EJ1VODS 13
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Electrical Characteristics (TA=-10 to +75°C, Vop1 =3.3V+0.3V, Vop2=9.0 V£ 0.5V, Vss1 =Vss2=0V,

Unless otherwise specified, LPC = H or Open)

Consumption

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input Leak Current I Except LPC +0.1 +1.0 UA
LPC 60 UA
High-Level Output Voltage Vo STHR (STHL), low = 0 mA Vop1 — 0.1 \Y
Low-Level Output Voltage VoL STHR (STHL), lo. =0 mA 0.1 \%
y-Corrected Supply Resistance Ry Voto V7=VstoVis=4.0V 4.4 8.9 17.8 k
Driver Output Current IvoH Vx=7.0V, Vour=6.5V Note -0.185 -0.09 mA
IvoL Vx=1.0V, Vour = 1.5 v N 0.12 0.238 mA
Output Voltage Deviation AVo Vo=02Vtol.2V +30 +50 mV
Vo = Vop2 -1.2 V to Vopz 0.2 V
Vo=1.2V 10 0.5 Vop2 -0.3V +10 +20 mVv
Vo = 0.5 Voo2 to Vopz -1.2 V
Output Swing Difference AVp-p Vo=0.2V1t00.8V +20 +40 mV
Deviation Vo = Vop2 -0.8 V to Vopz 0.2 V
Vo=0.8Vtol2V +10 +20 mV
Vo = Vop2 -1.2 V to Vopz -0.8 V
Vo=1.2V 10 0.5 Vop2 -0.3V +3 +10 mVv
Vo = 0.5 Voo2 to Vopz -1.2 V
Output Swing Average AVo Vo2 =85V,Vo=79V, Vs= 4.433 4.447 \%
Difference Deviation 6.22V,V7=40V,Ve=4.0V,
Vi2=178V,Vi2=0.1V, V1, V2,
Va4, Vs, Ve, Vo, V10, V11, V13, V14!
Open, Ta = 25°C, Input data:
80H
Logic Part Dynamic Current lop1 Vopz, with no load 0.8 6.0 mA
Consumption
Driver Part Dynamic Current Iob2 Vo2, with no load 4.5 11.0 mA

Note Vx refers to the output voltage of analog output pins S1 to Ssss. Vourt refers to the voltage applied to analog

output pins S1 to Sasa.

Cautions

1.The STB cycle is defined to be 20 us at fcLk = 40 MHz.

2.The TYP. values refer to an all black or all white input pattern. The MAX. value refers to the

measured values in the dot checkerboard input pattern.

3.Refers to the current consumption per driver when cascades are connected under the

assumption of XGA single-sided mounting (8 units).

14
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Switching Characteristics (Ta =-10 to +75°C, Vop1 =3.3V£0.3V, Vop2=9.0 V0.5V, Vss1=Vss2=0V,

Unless otherwise specified, LPC = H or Open)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Start Pulse Delay Time tPLHL CL=15pF 8 20 ns
Driver Output Delay Time trLH2 CL =75 pF, 3 us
trLH3 RL=5kQ 4 us
tPHL2 3 us
tPHL3 4 us
Input Capacitance Cn STHR (STHL) excluded, 4.8 10 pF
Ta=25°C
Ci2 STHR (STHL),Ta = 25°C 8.6 15 pF
<Measure Condition>
Run =1 kQ
Cin =15 pF
Measuring Point
RL1 RL2 RL3 RL4 RLs
Output
CL CL2 Cus Cis

Data Sheet S15630EJ1VODS
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Timing Requirement (TA=-10 to +75°C, Vop1 =3.3 V0.3V, Vss1 =0V, tr = tr= 8.0 ns)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Clock Pulse Width PWecLk 25 ns
Clock Pulse High Period PWecLkH) 4 ns
Clock Pulse Low Period PWetk() 4 ns
Data Setup Time tseTuPL 2 ns
Data Hold Time tHoLD1 2 ns
Start Pulse Setup Time tseTuP2 2 ns
Start Pulse Hold Time tHoLD2 2 ns
POL21/22 Setup Time tseTuP3 2 ns
POL21/22 Hold Time tHoLD3 2 ns
STB Pulse Width PWsTs 2 us
Last Data Timing tior 2 CLK
CLK-STB Time tcLk-sTB CLKt - STB 1 6 ns
STB-CLK Time tsTB-CLK STB 1t - CLK 1 6 ns
Time Between STB and Start Pulse tsTB-sTH STB + —» STHR(STHL) 2 CLK
POL-STB Time troL-sTB POLtorl - STB 1 -5 ns
STB-POL Time tsTe-POL STBt - POL ! or1 6 ns

Remark Unless otherwise specified, the input level is defined to be ViH = 0.7 Vopz, ViL = 0.3 Vbb1.
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Unless otherwise specified, the input level is defined to be Vit = 0.7 Vobz, ViL = 0.3 Vobu.

Switching Characteristics Waveform (R,/L
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11. RECOMMENDED SOLDERING CONDITIONS

The following conditions must be met for soldering conditions of the y PD16753.

For more details, refer to the Semiconductor Device Mounting Technology Manual (C10535E).

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

under different conditions.

uPD16753N - xxx: TCP (TAB package)

Mounting Condition

Mounting Method

Condition

Thermocompression

Soldering Heating tool 300 to 350°C, heating for 2 to 3 seconds, pressure 100g (per
solder)
ACF Temporary bonding 70 to 100°C, pressure 3 to 8 kg/cmz, time3to5

(Adhesive Conductive
Film)

seconds.

Real bonding 165 to 180°C, pressure 25 to 45 kg/cmz, time 30 to 40
seconds. (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.
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NOTES FOR CMOS DEVICES

@ PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note:

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 once, when it has occurred. Environmental control
must be adequate. When it is dry, humidifier should be used. It is recommended to avoid using
insulators that easily build 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 bench and floor should be grounded. The operator should be grounded using
wrist strap. Semiconductor devices must not be touched with bare hands. Similar precautions need
to be taken for PW boards with semiconductor devices on it.

@ HANDLING OF UNUSED INPUT PINS FOR CMOS

Note:

No connection for CMOS device inputs can be cause of malfunction. If no connection is provided
to the input pins, itis possible that an internal input level may be generated due to noise, etc., hence
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Inputlevels
of CMOS devices must be fixed high or low by using a pull-up or pull-down circuitry. Each unused
pin should be connected to Voo or GND with a resistor, if it is considered to have a possibility of
being an output pin. All handling related to the unused pins must be judged device by device and
related specifications governing the devices.

@ STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note:

Power-on does not necessarily define initial status of MOS device. Production process of MOS
does not define the initial operation status of the device. Immediately after the power source is
turned ON, the devices with reset function have not yet been initialized. Hence, power-on does
not guarantee out-pin levels, 1/0 settings or contents of registers. Device is not initialized until the
reset signal is received. Reset operation must be executed immediately after power-on for devices
having reset function.
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Reference Documents
NEC Semiconductor Device Reliability / Quality Control System (C10983E)

Quality Grades to NEC’s Semiconductor Devices (C11531E)

* The information in this document is current as of February, 2002. The information is subject to
change without notice. For actual design-in, refer to the latest publications of NEC's data sheets or
data books, etc., for the most up-to-date specifications of NEC semiconductor products. Not all
products and/or types are available in every country. Please check with an NEC 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 prior
written consent of NEC. NEC assumes no responsibility for any errors that may appear in this document.

* NEC 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 semiconductor 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 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 customer's equipment shall be done under the full
responsibility of customer. NEC assumes no responsibility for any losses incurred by customers or third
parties arising from the use of these circuits, software and information.

* While NEC endeavours to enhance the quality, reliability and safety of NEC semiconductor 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
semiconductor products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment, and anti-failure features.

* NEC semiconductor products are classified into the following three quality grades:

"Standard", "Special" and "Specific". The "Specific" quality grade applies only to semiconductor products

developed based on a customer-designated "quality assurance program" for a specific application. The

recommended applications of a semiconductor product depend on its quality grade, as indicated below.

Customers must check the quality grade of each semiconductor 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 semiconductor products is "Standard" unless otherwise expressly specified in NEC's

data sheets or data books, etc. If customers wish to use NEC semiconductor products in applications not

intended by NEC, they must contact an NEC sales representative in advance to determine NEC's willingness
to support a given application.

(Note)

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

(2) "NEC semiconductor products" means any semiconductor product developed or manufactured by or for

NEC (as defined above).

M8E 00.4




