™
E INTEGRATED TECHNOLOGY EXPRESS, INC.

IT7020C / IT7020H

Durable High-Voltage 240-Channel
Common Driver for Dot-Matrix STN LCD

Preliminary Specification V0.4

Specification subject to Change without notice, AS IS and for reference only. For purchasing, please contact sales
representatives.




Copyright & 2001 ITE, Inc.

This is Preliminary document release. All specifications are subject to change without notice.

The material contained in this document supersedes all previous documentation issued for the related products
included herein. Please contact ITE, Inc. for the latest document(s). All sales are subject to ITES Standard
Terms and Conditions, a copy of which is included in the back of this document.

ITE, IT7020C/IT7020H is a trademark of ITE, Inc.
All other trademarks are claimed by their respective owners.
All specifications are subject to change without notice.

Additional copies of this manual or other ITE literature may be obtained from:

ITE, Inc. Phone: (02) 2657-9896

Marketing Department Fax: (02) 2657-8561, 2657-8576
7F, No. 435, Nei Hu District, Jui Kuang Rd.,

Taipei 114, Taiwan, R.O.C.

ITE (USA) Inc. Phone: (408) 530-8860
Marketing Department Fax: (408) 530-8861
1235 Midas Way

Sunnyvale, CA 94086

U.S.A.
ITE (USA) Inc. Phone: (512) 388-7880
Eastern U.S.A. Sales Office Fax: (512) 388-3108

896 Summit St., #105
Round Rock, TX 78664
U.S.A.

If you have any marketing or sales questions, please contact:
Lawrence Liu, at ITE Taiwan: E-mail: lawrence.liu@ite.com.tw, Tel: 886-2-26579896 X6071,
Fax: 886-2-26578561
David Lin, at ITE U.S.A: E-mail: david.lin@iteusa.com, Tel: (408) 530-8860 X238,
Fax: (408) 530-8861
Don Gardenhire, at ITE Eastern USA Office: E-mail: don.gardenhire@iteusa.com
Tel: (512) 388-7880, Fax: (512) 388-3108

To find out more about ITE, visit our World Wide Web at:
http://www.ite.com.tw
http://www.iteusa.com

Or e-mail itesupport@ite.com.tw for more product information/services.




Revision History

Revision History

Section Revision Page No.
4 e Add Section 4.2 Bare Chip Package. 7-11
www.ite.com.tw 1 IT7020C/IT7020H V0.4

www.iteusa.com



Contents

CONTENTS

R TS U = PP 1
2. GENEIAI DESCIIPTION ..ttt ettt ettt e e bt et e et ae e he e b e et e s bt ea e e eh e e e b e e e R e e b e s seesnnesreenneenennnennnes 3
T = 1 o Tod (g B F=To ] =10 o HO TP PSS PP PP PSPPI 5
o N OXe T gL To U] =1 4 o] o [T TP TP PRSP 7
Ay 4 T o 1 T 11 RSOSSN 7

4.2 Bare-Chip PACKAGJE. ........coii ittt b et b et es e sr e r e r e e 7

5. IT7020C/H Pin DESCIIPLIONS ..ooieiitietieteiie sttt sttt sttt ettt sb e e e b e e b e e b e s ebeesreeneennesseenne e 13
6. SYSTEM CONTIGUIALION ..o.eeiiiiiicii ettt sttt b e bt b s ees e e b e et e et e esneabeesreesreereens 17
8.1 OVEBIVIEW ...ttt ettt ettt h e bt et e e he e e bt bt e bt ea e e e R et e b e e R e e Rt e s R e sae e she e nRe e en e e et nanereenreeneene e 17

5.2 LCD DIV CIICUIL ...ecuteiuteiiieieee sttt sttt ettt h e b e b e e r e s she e se e s b e e n e e e e saeenbeenreenneenneas 17

6.3 Shift REQISIEN CIFCUIL.....eeiuiiiieiieeeeetee ettt e r e e b e b e r e s e sbeenreeneeneens 17

6.4 Alternating Signal (M) Generation CIFCUIL............cueiierierieie et 17

7. Terminal CONTIGUIATION ..ottt e b e b e e bt e n e s ee e s he e nb e e e e e n e e nne e neans 19
8. DC EIECIICAl CRAIACIEIISTICS ...veitiiiiieeiiee ittt st e sr e r et sie e sb e e bt eaneennesnnenreen 21
8.1 Activation and INACHIVatiON SEQUENCE ........ccueiiireieeiieeeieeeeeseeesieeesteeeseeeesteeaneeseeesseeesseeesneeensenensenss 21
8.1.1  POWEE ON SEUUENCE .....oveiiiiiieeiiteee sttt sttt e sttt e e st e e s s be e e s aabee e e asbe e e s aabeeeeasbeeesasbeeeeanbeesnneeesanneeess 22

8.1.2  POWEI DOWN SEOUEBINCE. ......eeiereeireeereeeree st e s st e sree s sme s e sne e sne e sere e sn e e snn e e nnnesneesnneennnees 22

S 30 R I TP 24

8.2 Electrical Characteristics (Vcc = 3 to 5.5V, GND =0V, VLCD - VEE = 1510 43V, Ta=-30t0 +75 °C)

................................................................................................................................................................ 24

S Y O O g =T = Tod (= 1] A o T TP P PSR PROUPRUPPRN 27
9.1 AC Characteristics 1 (Vcc =310 5.5V, GND =0V, VLCD - VEE =151t0 43V, Ta=-30to0 +75 °C)27

9.2 AC Characteristics 2 (Vcc = 3to 4.5V, GND =0V, VLCD - VEE =43V, Ta=-30t0 +75 °C)........ 27

9.3 AC Characteristics 3 (Vcc = 4.5t0 5.5V, GND =0V, VLCD - VEE =43V, Ta=-30t0 +75 °C)....27
10.PacCKage INTOIMALION ....oiiiiiieeee et b e b e sh e sr e e sr e e nn e snesae e nbeenne s 29
11.0rdering INTOIMALION ...c.eiieieiiet ettt ettt e b et e e e e e she e sh e e sre e er e s s e saeenreenne e 31
FIQUIE 5-1. DOC WAVETOI ......eiitietieieiiie ittt ettt b ettt et h e b b e e b e e b e s ae e sbe e sreean e e et nne e s beenbeenneenes 16
Figure 5-2. LCD Driver Terminal Output VOItage LEVEL ..o 16
Figure 7-1. IT7020 Power and Input Terminal ConfIgUIation ...........c.ceoeeieireiie e 19
Figure 7-2. 1T7020 1/O, Input and Output Terminal ConfigUration ............cccccveeereereenenie e 20
Figure 8-1. IT7020 POWEr ON/DOWN SCENAIIO.....cueiviieerieerieesteeeie ettt sieesre et e e snesseesreesreesnesnesieesneenneenns 23
Figure 8-2. LCD Common Drive Output Waveform & Voltage LeVel...........ccocviieiieiiiiiiieneeeee e 25
Figure 9-1. AC Characteristics Testing CONfIQUIALION............coveiirieiieiie e 28
Figure 9-2. IT7020 TimMING DIBOIAIM......cccuiiiiiieiteeitiet ettt b e b se e sre e s reen e e e sseenne s 28

www.ite.com.tw [ IT7020C/IT7020H V0.4

www.iteusa.com



IT7020C/IT7020H / E
TABLES
Table 4-1. IT7020H Bump Name and BUMP SIZE ........couiiieiiiiii et s 8
Table 4-2. IT7020H AlIgN Mark LOCALIONS .........coviiiieiieie ittt sr st n s sbe e sr e r e ne e sne e 8
Table 4-3. Bump Center Coordinates (UNIt: MMN) ......eeieeieiieieeieesieere e r e 9
Table 5-1. Pin Descriptions Of POWET SIGNAIS........cctiiiiiiiieiiesiee et 13
Table 5-2. Pin Descriptions of CONIrol SIGNAIS .........oiiiiiiiiiee e 13
Table 5-3. Pin Descriptions of LCD Drive OUEPUL SIGNAIS ........ccooieiieiiiiieiiesieesieee e 15

Table 8-1. DC Characteristics (Vcc = 3 to 5.5V, GND = 0V, VLCD - VEE =151t043V, Ta=-30t0 +75°C) .24
Table 9-1. AC Characteristics 1(Vcc = 3 to 5.5V, GND = 0V, VLCD - VEE = 1510 43V, Ta=-30to +75 °C)27

Table 9-2. AC Characteristics 2 (Vcc = 3 to 4.5V, GND = 0V, VLCD - VEE =43V, Ta=-30t0 +75 °C)........ 27
Table 9-3. AC Characteristics 3 (Vcc = 4.5t0 5.5V, GND =0V, VLCD - VEE =43V, Ta=-30t0 +75 °C).....27
www.ite.com.tw i IT7020C/IT7020H V0.4

www.iteusa.com



Features

1. Features

B Supports up to 1/240 display duty

B Supports 43V LCD drive voltage at
maximum

B Supports 3.0 to 5.5V operating voltage

B Provides 240 LCD drive circuit

B Provides built-in power circuit for
generating 21.5V

B Provides the intermediate voltage interface

B Provides 3 selections of output modes:

- 240-output mode
- 200-output mode
- 160-output mode

B Built-in alternating signal generation circuit
(programmable through the MWS0 —MWS4
pins) is provided to restrain crosstalk

B Supports the display-off function
B Package
- Flex TCP
- can also be shipped in bare chip
www.ite.com.tw 1 IT7020C/IT7020H V0.4
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General Description

2. General Description

The IT7020 features a high-voltage common driver, which consists of 240 channels. The IT7020 can drive a dot
matrix STN LCD panel, and has been designed specifically to meet the LCD requirement in PDA devices. It can
be used in conjunction with the segment drivers: IT7010 or IT7012C.

In terms of power consumption, the device is able to reduce the required voltage level and power consumption
considerably. Additionally, the built-in screen display off function supported in the device can also help to
reduce the overall power consumption while the LCD panel is not actively in use. In logic portion, the IT7020
operates with a low 3V logic drive voltage to help reducing power consumption.

The device can generate a high voltage drive of +21.5V and —21.5V through a 43V high voltage CMOS process
technology. By the built-in power circuit and external capacity, the generation of —21.5V will occur from +21.5V.

In addition, users are allowed the selection of 240-, 200- and 160-channel output mode by conveniently
changing the mode according to what panel resolution they have.

In addition to the bare-chip package, the IT7020 is also available in 273-pin fine-pitch flex Tape-Carrier
Package (TCP).

Moreover, ITE also provides users with complete local technical support. The company is dedicated to assisting
customers in procuring multiple competitive edges, such as reducing development time, cost effectiveness and
low power consumption for expanding the STN-LCD market share in a fast move.

ITE is committed to launching the LCD driver and controller series products, and will offer the most competitive
solution through high integration and solid R&D expertise.

www.ite.com.tw 3 IT7020C/IT7020H V0.4
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.TE Block Diagram

3. Block Diagram
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4. Pin Configuration

4.2 Bare-chip Package
=45um

4.1 273-pin TCP
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I'T7020C/IT7020H

1. Chip size: 16565mm * 1520mm (excluding scribe line).

2. Coordinate: Bump center.
3. Origin: Chip center.

4. Chip window: (-8282.5, -760), (8282.5, 760).
5. Minimum bump pitch: 66nmm

6. Chip thickness: 675um (typical)

Table 4-1. IT7020H Bump Name and Bump Size

Bump Size (Typical)

Bump No. Bump Name X (mm) Y (mm) h (mm)
1,242, 257,335 NC 58 65 18
2-241 X1 - X240 46 65 18
243, 256, 336, NC 65 58 18

349

244,245 NC 65 46 18
246 - 248 VLCDR 65 46 18
249 - 251 VHR 65 46 18
252, 253 VMR 65 46 18
254, 255 VLR 65 46 18
337 -339 VML 65 46 18
340 - 342 VHL 65 46 18
343, 344 VLCDL 65 46 18
345 - 348 NC 65 46 18
Fkkkk Other bumps 58 65 18

Table 4-2.1T7020H Align Mark Locations

Alian Mark Tvpe Align Mark Center Coordinate Align Mark Size or
9 yp X (nm) Y (mm) Diameter (nm)
Cross 8192.2 673.7 90
Circle -8191.45 673.7 90
Notes:
1. Dont connect any wires to NC bumps.
www.ite.com.tw 8 IT7020C/IT7020H V0.4
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u]‘)E Pin Configuration

Table 4-3. Bump Center Coordinates (Unit: nm)

Bump Coordinate Bump| Bump Coordinate Bump| Bump Coordinate

Name | X-axis | Y-axis No. Name | X-axis | Y-axis No. Name | X-axis|Y-axis

NC -7963 | 691.75 51 X50 -4653 |691.75 101 X100 |-1353 [691.75
X1 -7887 |691.75 52 X51 -4587 |691.75 102 X101 |-1287 [691.75
X2 -7821 |691.75 53 X52 -4521 |691.75 103 | X102 |-1221 |691.75
X3 -7755 |691.75 54 X53 -4455 |1691.75 104 | X103 | -1155 |691.75
X4 -7689 |691.75 55 X54 -4389 |691.75 105 | X104 |-1089 |691.75

X5 -7623 |691.75 56 X55 -4323 |691.75 106 | X105 |-1023 |691.75
X6 -7557 |691.75 57 X56 -4257 |691.75 107 X106 -957 [691.75
X7 -7491 |691.75 58 X57 -4191 |691.75 108 | X107 -891 [691.75
X8 -7425 |691.75 59 X58 -4125 |691.75 109 | X108 -825 [691.75
X9 -7359 |691.75 60 X59 -4059 |691.75 110 | X109 -759 [691.75

X10 -7293 |691.75 61 X60 -3993 |691.75 111 X110 -693 [691.75
X11 -7227 1691.75 62 X61 -3927 |691.75 112 X111 -627 |691.75
X12 -7161 | 691.75 63 X62 -3861 |691.75 113 X112 -561 [691.75
X13 -7095 | 691.75 64 X63 -3795 |691.75 114 X113 -495 1691.75
X14 -7029 1691.75 65 X64 -3729 [691.75 115 X114 -429 1691.75

X15 -6963 | 691.75 66 X65 -3663 |691.75 116 | X115 -363 [691.75
X16 -6897 |691.75 67 X66 -3597 |691.75 117 X116 -297 |691.75
X17 -6831 | 691.75 68 X67 -3531 |691.75 118 | X117 -231 [691.75
X18 -6765 | 691.75 69 X68 -3465 |691.75 119 | X118 -165 [691.75
X19 -6699 |691.75 70 X69 -3399 |691.75 120 | X119 -99 [691.75

X20 -6633 | 691.75 71 X70 -3333 |691.75 121 X120 -33 |691.75
X21 -6567 |691.75 72 X71 -3267 |691.75 122 X121 33 |691.75
X22 -6501 | 691.75 73 X72 -3201 |691.75 123 X122 99 |691.75
X23 -6435 | 691.75 74 X73 -3135 |691.75 124 X123 165 |691.75
X24 -6369 |691.75 75 X74 -3069 |691.75 125 X124 231 |691.75

X25 -6303 | 691.75 76 X75 -3003 |691.75 126 | X125 297 |691.75

X27 -6171 | 691.75 78 X717 -2871 |691.75 128 X127 429 1691.75
X28 -6105 | 691.75 79 X78 -2805 |691.75 129 X128 495 |691.75
X29 -6039 |691.75 80 X79 -2739 |691.75 130 X129 561 |691.75

X30 -5973 |691.75 81 X80 -2673 |691.75 131 X130 627 |691.75
X31 -5907 |691.75 82 X81 -2607 |691.75 132 X131 693 |691.75
X32 -5841 |691.75 83 X82 -2541 |691.75 133 | X132 759 |691.75
X33 -5775 |691.75 84 X83 -2475 |691.75 134 | X133 825 |691.75
X34 -5709 |691.75 85 X84 -2409 |1691.75 135 | X134 891 |691.75

X35 -5643 | 691.75 86 X85 -2343 |691.75 136 | X135 957 |691.75
X36 -5577 |691.75 87 X86 -2277 |691.75 137 X136 | 1023 [691.75
X37 -5511 | 691.75 88 X87 -2211 |691.75 138 | X137 | 1089 |691.75
X38 -5445 |1691.75 89 X88 -2145 |691.75 139 | X138 | 1155 |691.75
X39 -5379 [691.75 90 X89 -2079 |691.75 140 | X139 | 1221 |691.75

X40 -5313 | 691.75 91 X90 -2013 |691.75 141 X140 | 1287 |691.75
X41 -5247 1691.75 92 X91 -1947 |691.75 142 X141 | 1353 |691.75
X42 -5181 | 691.75 93 X92 -1881 |691.75 143 X142 | 1419 |691.75
X43 -5115 | 691.75 94 X93 -1815 |691.75 144 X143 | 1485 |691.75
X44 -5049 |691.75 95 X94 -1749 [691.75 145 X144 | 1551 |691.75

X45 -4983 | 691.75 96 X95 -1683 |691.75 146 X145 | 1617 |691.75
X46 -4917 |1 691.75 97 X96 -1617 |691.75 147 X146 | 1683 |691.75
X4a7 -4851 | 691.75 98 X97 -1551 |691.75 148 X147 | 1749 |691.75
X48 -4785 |691.75 99 X98 -1485 |691.75 149 X148 | 1815 |691.75
X49 -4719 1691.75 100 X99 -1419 [691.75 150 X149 | 1881 |691.75

Bump
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27 X26 -6237 |691.75 77 X76 -2937 |691.75 127 X126 363 |691.75
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
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Table 4-3. Bump Center Coordinates (Unit: mm) [continued]

Bump| Bump Coordinate Bump| Bump Coordinate Bump| Bump Coordinate
No. Name | X-axis | Y-axis No. Name | X-axis|Y-axis No. | Name |X-axis|Y-axis

151 X150 1947 |691.75 201 X200 5247 |691.75 251 VHR 8111 |-25.45
152 X151 2013 |691.75 202 X201 5313 |691.75 252 VMR 8111 |-91.45
153 X152 2079 |691.75 203 X202 5379 |691.75 253 VMR 8111 |-157.45
154 X153 2145 |691.75 204 X203 5445 |691.75 254 VLR 8111 |-223.45
155 X154 2211 [691.75 205 X204 5511 |691.75 255 VLR 8111 |-289.45

156 X155 2277 |691.75 206 X205 5577 |691.75 256 NC 8111 |-365.45
157 X156 2343 |691.75 207 X206 5643 |691.75 257 NC 7963 |-616.65
158 X157 2409 |691.75 208 X207 5709 |691.75 258 | VEER | 7800 [-616.65
159 X158 2475 |691.75 209 X208 5775 |691.75 259 | VEER |7667.2{-616.65
160 X159 2541 1691.75 210 X209 5841 |691.75 260 | VEER |7554.9/-616.65

161 X160 2607 |691.75 211 X210 5907 |691.75 261 DIO1 7176 |-616.65
162 X161 2673 |691.75 212 X211 5973 |691.75 262 DIO1 |7055.5/-616.65
163 X162 2739 |691.75 213 X212 6039 |691.75 263 M_S |6642.8|-616.65
164 X163 2805 |691.75 214 X213 6105 [691.75 264 M_S 6552 |-616.65
165 X164 2871 [691.75 215 X214 6171 |691.75 265 M_S [6244.9|-616.65

166 X165 2937 |691.75 216 X215 6237 |691.75 266 CCL |6018.8(-616.65
167 X166 3003 |691.75 217 X216 6303 |691.75 267 CCL 5928 |-616.65
168 X167 3069 |691.75 218 X217 6369 [691.75 268 CCL |5620.9(-616.65
169 X168 3135 |691.75 219 X218 6435 [691.75 269 CL 5394.8|-616.65
170 X169 3201 |691.75 220 X219 6501 |691.75 270 CL 5304 |-616.65

171 X170 3267 |691.75 221 X220 6567 [691.75 271 CL 4996.9|-616.65
172 X171 3333 |691.75 222 X221 6633 |691.75 272 GND 4789 |-616.65
173 X172 3399 |691.75 223 X222 6699 |691.75 273 GND 4680 |-616.65
174 X173 3465 |691.75 224 X223 6765 |691.75 274 GND |4550.4(-616.65
175 X174 3531 [691.75 225 X224 6831 |691.75 275 GND [4417.6|-616.65

176 X175 3597 |691.75 226 X225 6897 |691.75 276 GND |4305.3(-616.65
177 X176 3663 |691.75 227 X226 6963 |691.75 277 GND 4193 |-616.65
178 X177 3729 |691.75 228 X227 7029 |691.75 278 SHL |4008.3|-616.65
179 X178 3795 |691.75 229 X228 7095 |691.75 279 SHL |3898.4|-616.65
180 X179 3861 |691.75 230 X229 7161 |691.75 280 SHL |3807.6|-616.65

181 X180 3927 |691.75 231 X230 7227 |691.75 281 SHL |3500.5|-616.65
182 X181 3993 |691.75 232 X231 7293 |691.75 282 AMP 3384 |-616.65
183 X182 4059 |691.75 233 X232 7359 |691.75 283 AMP 3293.2(-616.65
184 X183 4125 |691.75 234 X233 7425 |691.75 284 AMP 12986.1(-616.65
185 X184 4191 |691.75 235 X234 7491 |691.75 285 |DISPOFF|2869.6|-616.65

186 X185 4257 |691.75 236 X235 7557 |691.75 286 |DISPOFF|2778.8{-616.65
187 X186 4323 |691.75 237 X236 7623 |691.75 287 |DISPOFF|2471.7|-616.65
188 X187 4389 |691.75 238 X237 7689 |691.75 288 DOC |2304.5|-616.65
189 X188 4455 | 691.75 239 X238 7755 |691.75 289 DOC 2184 |-616.65
190 X189 4521 |691.75 240 X239 7821 |691.75 290 | MODEO |1770.2|-616.65

191 X190 4587 |691.75 241 X240 7887 |691.75 291 | MODEO [1679.4|-616.65
192 X191 4653 |691.75 242 NC 7963 |691.75 292 | MODEO [1372.3|-616.65
193 X192 4719 |691.75 243 NC 8111 |512.55 293 | MODE1 [1146.2|-616.65
194 X193 4785 |691.75 244 NC 8111 |436.55 294 | MODE1 |1055.4|-616.65
195 X194 4851 |691.75 245 NC 8111 |370.55 295 | MODE1 | 748.3 |-616.65

196 X195 4917 |691.75 246 | VLCDR | 8111 |304.55 296 Vcce 552.1 |-616.65
197 X196 4983 |691.75 247 | VLCDR | 8111 |238.55 297 Vcce 443.1 |-616.65
198 X197 5049 |691.75 248 | VLCDR | 8111 |172.55 298 Vcce 313.5 |-616.65
199 X198 5115 |691.75 249 VHR 8111 |106.55 299 Vcce 180.7 |-616.65
200 X199 5181 |691.75 250 VHR 8111 | 40.55 300 Vcc 68.4 |-616.65

www.ite.com.tw 10 IT7020C/IT7020H V0.4
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Table 4-3. Bump Center Coordinates (Unit: mm) [continued]

Bump| Bump Coordinate

No. Name | X-axis | Y-axis
301 Vce -43.9 |-616.65
302 | MWSO | -221.2 |-616.65
303 | MWSO -312 |-616.65
304 | MWSO | -619.1 |-616.65
305 | MWS1 | -784.8 |-616.65
306 | MWS1 | -875.6 |-616.65
307 | MWS1 |-1182.7|-616.65
308 | MWS2 |-1408.8|-616.65
309 | MWS2 |-1499.6|-616.65
310 | MWS2 |-1806.7|-616.65
311 | MWS3 |-2032.8|-616.65
312 | MWS3 |-2123.6|-616.65
313 | MWS3 |-2430.7|-616.65
314 | MWS4 |-2597.8|-616.65
315 | MWS4 |-2688.6|-616.65
316 | MWS4 |-2995.7|-616.65
317 | RESET |-3177.1|-616.65
318 | RESET |-3267.9|-616.65
319 | RESET | -3575 |-616.65
320 M -3941.5/-616.65
321 M -4062 |-616.65
322 DIO2 -4680 |-616.65
323 DIO2 |-4800.5|-616.65
324 C2 -5291 |-616.65
325 C2 -5518.4/-616.65
326 C1 -5805.7|-616.65
327 C1 -6033.1|-616.65
328 VEO |-6296.8|-616.65
329 VEO |-6524.2|-616.65
330 VEEL |-6791.1|-616.65
331 VEEL |-7018.5|-616.65
332 VEEL |-7233.6|-616.65
333 VLL |-7520.1|-616.65
334 VLL |-7747.5|-616.65
335 NC -7963 |-616.65
336 NC -8111 |-365.45
337 VML -8111 |-289.45
338 VML -8111 |-223.45
339 VML -8111 |-157.45
340 VHL -8111 | -91.45
341 VHL -8111 | -25.45
342 VHL -8111 | 40.55
343 | VLCDL | -8111 |106.55
344 | VLCDL | -8111 |172.55
345 NC -8111 | 238.55
346 NC -8111 | 304.55
347 NC -8111 | 370.55
348 NC -8111 | 436.55
349 NC -8111 | 512.55
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IT7020C/H Pin Descriptions

5. IT7020C/H Pin Descriptions

Table 5-1. Pin Descriptions of Power Signals

Pin(s) No.

Symbol

Attribute

Description

267, 266

C1,C2

Connect the external capacitance here when the power
circuit is enabled for VEE generation.

It is advisable that users should not connect any traces to
these pins if the built-in power circuit is not used.

273,241
269, 245
257,250

VLCDL/R
VEEL/R
Vcc, GND

VLCDL/R and VEEL/R are used to provide the power
supply for the usage of LCD drive.

VEEL/R are used to provide the power supply for the usage
of power circuits.

Vcc, GND are used to provide the power supply for the
usage of logic circuits.

272,242
270, 244
271, 243

VHL/R
VLL/R
VML/R

Input

These pins are used to provide the power supply for LCD
drive level.

VHL/R and VLL/R indicate the selected level of LCD drive.
Note that VHL/R is set to the same voltage as VLCDL/R
while VLL/R is set to the same voltage as VEEL/R.
VML/R indicates the non-selected LCD drive level. It
provides the power supply for the built-in power circuits as
well.

268

VEO

Output

Connect VEO pin to the VEEL/R pins when the built-in
power circuit is enabled to generate VEE voltage. In this
case, the VM voltage is used as the point of reference and
the output voltage of VEO is equal to (2*VM — VLCD).
Users are advised not to connect any lines to this pin if the

built-in power circuit is not used.

Table 5-2. Pin Descriptions of Control Signals

Pin(s) No.

Symbol

Attribute

Description

252

AMP

Input

This signal is used to control the on and off states the
built-in power circuit. When the circuit is used, this pin must
be tied to Vcc. When the built-in power circuit is not used,
this pin must be tied to GND.

248

CCL

Input

Indicates the built-in power circuit clock input. When the
built-in power circuit is enabled and VEE is generated, this
pin is connected to the CL pin. When the built-in power
circuit is not used, CCL must be tied to GND.

249

CL

Input

Shift Clock Input.
Data is shifted and latched at the falling edge of CL in the
shift register.

246
265

DIO1
DIO2

Input/
Output

Serial Data Input/Output Pin.

When the SHL is high, the DIO1 is the serial output pin and
DIO2 is the serial input pin.

When the SHL is low, the DIO1 is the serial input pin and
DIO2 is the serial output pin.

www.ite.com.tw
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Table 5-2. Pin Descriptions of Control Signals (continued)

Pin(s) No. Symbol Attribute Description
253 DISPOFF Input Set LCD drive outputs of X1 to X240 to the VM level by
connecting this pin to GND.
254 DOC Output  |Whenthe M_S pin is set to high level, the output level of

DOC pin is the same as the DISPOFF pin.

When the M_S pin is set to low level, DOC pin outputs low
level until serial data input 16 times. See Figure 5-1 for
more details.

Note that when M_S is set to low level, the DOC pin should
be connected to IT7010C DOF_N control pin.

264 M Input/Output [Input or output the toggling waveform for LCD drive output
level.
247 M_S Input Control the LCD display-off function and determine the

LCD display-off signal to output from DOC pin.

When the M_S is set to high level and the DISPOFF is low,
level, X1-X240 pins will set to the VM level.

When the M_S is set to low level, the X1-X240 pins will stay|
on the VM level until serial data input 16 times (See Figure

5-1).
255 MODEO Input Input terminals for specifying the effective number of
256 MODE1 LCD drive output pins.
MODEO MODE1 Shift Direction
H H” 240-output (X1, X2, X34 X238, X239, X240)
H ‘L 200-output (X21, X22, X23¥, X218, X219, X220)
1 H” 160-output (X41, X42, X43Y, X198, X199, X200)
‘L ‘L Undefined. Use at your own risk!
258 MWSO0 Input These pins are used to specify the frequency of the
259 MWS1 toggling signal (M signal) in the unit of number of display
lines. The number of display lines is an integer ranging
260 MWS2 from 2 to 31 and is specified in the table below. Typically,
261 MWS3 the number of display lines ranges from 10 to 31.
If IT7020 is configured in the slave mode, i.e., driven by an
262 MWS4 external M signal, MWSO0 — MWS4 should be tied to low
level.
Number MWS MWS MWS MWS MWS Line toggling M-pin
of lines 4 3 2 1 0 waveform status
0 0 0 0 0 0 - Input
1 0 0 0 0 1 Prohibited Output
2 0 0 0 1 0 2 lines alternated
3 0 0 0 1 1 3 lines alternated
31 1 1 1 1 1 31 lines alternated
263 RESET Input Initialize the toggling signal (M signal) circuit by connecting
this pin to GND. Tied to Vcc for normal operation.
www.ite.com.tw 14 IT7020C/IT7020H V0.4
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Table 5-2. Pin Descriptions of Control Signals (continued)

Pin(s) No. Symbol Attribute Description
251 SHL Input This pin is used to switch the shift directions.
SHL MODEO MODE1 Shift Direction
Right shift
“H H ‘H”  DIO2® SR1Y: SR240® DIO1
level H 1 DIO2® SR21Y4 SR220® DIO1
H ‘H”  DIO2® SR41%: SR200® DIO1
Left shift
“ H ‘H”  DIO1® SR240Y: SR1® DIO2
level H 1 DIO1® SR220%: SR21® DIO2
[ ‘H”  DIO1® SR200Y: SR41® DIO2

SR1, SR2%SR240 are the outputs of the shift registers
and correspond to X1, X2vX240.

Note: The 40 or 80 pins, which are invalidated at the 200
or 160-output mode, will output the non-selected level
(VM).

Table 5-3. Pin Descriptions of LCD Drive Output Signals
Pin(s) No. Symbol Attribute Description

1to 240 X1 to X240 Output  [LCD Drive Output.
When DISPOFF is set to Vcc, the output level of X1 —
X240 are determined by the combination of the display
data and the M signal. Either one of VH, VL, or VM is

selected and then transmitted to the output circuit. See
Figure 5-2 for more details.
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System Configuration

6. System Configuration
6.1 Overview

The IT7020 is composed of 4 main elements to work properly: LCD Drive Circuits, Level Shifter, Shift Register
Circuit, and Alternating Signal Generation Circuits. The functional descriptions for each of the 4 elements are
described below:

6.2 LCD Drive Circuit

The device consists of 240 LCD drive circuits, and each of the LCD drive circuit is responsible to select and
output the three level signals for the LCD drive. Either one of VH, VL and VM will be selected and transmitted to
the output circuit by combining the data in the shift register and M signal together. The level shifter is
responsible for boosting a 5V signal to the high voltage for LCD drive.

6.3 Shift Register Circuit

The shift register circuit is made up of 240 bits and is bi-directional. Through the shift register circuit, the first line
marker signal can be generated from the DIO1 pin and DIO2 pin. The first line marker signal can be then
sequentially shifted via the shift clock CL. The shifting direction is determined by SHL pin.

6.4 Alternating Signal (M) Generation Circuit

The alternating Signal Generation circuit is used to generate an alternating signal (M signal) for proper LCD
display. To restrain the crosstalk function, the signal is alternated from several lines to a host of lines. If pins
MWSO0 to MWS4 are connected to Vcc or GND, the intended number of signals can be alternated. Note that the
connection of pins MWSO0 to MWS4 with GND can be done when the alternating signals are input externally.

www.ite.com.tw 17 IT7020C/IT7020H V0.4
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Terminal Configuration

7. Terminal Configuration

VLCD VLCD

D S | "

VEE VEE
Power Terminal 1 Input Terminal 1
Applicable terminal: VMR/L Applicable terminal: V HR/L
* VMR terminal is connected with V ML * VHR terminal is connected with V HL terminal
terminal in LSI. in LSI.
VLCD

2

K VL

F

VEE

Input Terminal 2

Applicable terminal: V LR/L

* VLR terminal is connected with V LL terminal
in LSI.

Figure 7-1. IT7020 Power and Input Terminal Configuration
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vee VLCD VLCD YM
VLCD
Input Data % _l I_
Ve 1o
GND
— Data Z\ —| |—
- T VEE
lf Output VEE VLCD VM
enable
GND
I/O Terminal 1 I/O Terminal 2
Applicable terminals: DIO1, DIO2, M Applicable terminal: C1
VLCD VEE VM VLCD VH VM
VLCD

T

N -

VEE VM

|_

1’0

=

VEE

I/O Terminal 3
Applicable terminal: C2

Vcc

i

-7~ GND

Input Terminal

Applicable terminals:

CL, CCL, SHL, MODEQ, 1, AMP,
DISPOFF, RESET, MWS0~4, M_S

D——|>o—l>o— Input Data

g‘g _l VLCD I_

|_
VEE

VM

o

2

LCD Drive Output Terminal
Applicable terminals: X1 to X240

Vcc

El

i

777

Output Terminal
Applicable terminal: DOC

Figure 7-2. 1T7020 I/O, Input and Output Terminal Configuration
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DC Electrical Characteristics

8. DC Electrical Characteristics

Absolute Maximum Ratings *Comments:
Power Supply (VCC) ...covvvvvvvreirieeienn -0.3to +7.0V ]
Power SUPPY (VLCD) vroooeroocerveee -0.3t0 +25.0V Stresses above those listed under :Absolute
Maximum Ratingsz may cause permanent damage
Power Supply (VEE)....c.cccoevveinnnens -23.0to +0.3V . : .
to this device. These are stress ratings only.
Input Voltage (1) (VTL).ccocvrvennenns -0.3to Vcc +0.3 Functional operation of this device at these or any
Input Voltage (2) (VH).....cocoevvervenennnn. -0.3to VLCD other conditions above those indicated in the
Input Voltage (3) (VL) cveveeveceeereciiee -0.3to VEE operational sections of this specification is not
Input Voltage (4) (VM) ..cooovvvvvreenienn -0.3to +5.0V implied or intended. Exposure to the absolute
Operating temperature (Topr).............. -30 to +75V maximum rating conditions for extended periods
Storage temperature (Tetg)..........c........ -55+ 110V may affect device reliability.
Parameter Symbol Ratings Unit Notes
Power supply |Logic circuit Vce -0.3to+7.0 \ 1,8
voltage LCD drive circuit VLCD -0.3t0 +25.0 v 1,338
VEE -23.0to + 0.3 \ 1,4,8
Input voltage (1) VT1 -0.3to Vcc +0.3 \ 1,2
Input voltage (2) VH -0.3to VLCD V 1,5,8
Input voltage (3) VL -0.3to VEE \ 1,6,8
Input voltage (4) VM -0.3t0 +5.0 \ 1,7,8
Operating temperature Topr -30to + 75 °C .
Storage temperature Tetg -55t0 + 110 °C -

Notes:1. Indicates the voltage from GND.
2. The input voltage (1) is applicable to DIO1, DISPOFF, SHL, M, MWS0-MWS4, RESET, MODEDQO,
MODE], CL, M_S, AMP, CCL, and DIO2.
The power supply voltage for LCD drive circuits can be applied to VLCDL/R pins.
The power supply voltage for LCD drive circuits can be applied to VEE/R pins.
The input voltage (2) is applied to VHL/R pins.
The input voltage (3) is applied to VLL/R pins.
The input voltage (4) is applied to VML/R pins.
See section 8.1 for details.

PN UTE W

8.1 Activation and Inactivation Sequence

Make sure to follow activation and inactivation sequence for power supplies and signals as illustrated in the
Figure 8-1. This sequence is applied to the built-in power circuit. It is recommended that users must follow the
sequence correctly; otherwise, the device malfunction, permanent damage, or undesired effects may occur.
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8.1.1 Power On Sequence

1. Power on the power supply in the order listed below:
Power On order: GND-Vcc, GND-VLCD (VH), and VM.
VM-VEE is generated automatically. Input GND power to the DISPOFF pin.

2. The LCD level is forced to output the VM level through the DISPOFF function.

3. The DISPOFF function has a higher priority even if the input signal distortion occurs instantly after Vcc input.

4. Then input the preset signals to get the driver registers initialized. In this case, make sure a period that lasts
more than one frame is reserved.

5. The preceding work for normal display is completed here. At this point, users should cancel the DISPOFF
function by setting the DISPOFF pin to Vcc. The voltage levels of VEE (VL), VLCD (VH) and VM must have
reached the preset voltage respectively.

8.1.2 Power Down Sequence

Shut down the power in an opposite order described for power on sequence on the last page.

1. Firstly, the DISPOFF pin should be set to GND.

2. Secondly, the LCD power supply of GND-VLCD (VH) should be turned off. At the same time, GND-VEE (VL)
gets to VM. Shut off the VM next.

3. Vcc should be set, and the input signal should be set to GND.

4. At this moment, the inputs of pins VEE (VL), VLCD (VH) and VM must go down to 0 V completely.
In addition, an incorrect display may occur at power down or power on. This is because the function of
DISPOFF is inactivated when the Vcc level goes down to GND, which may cause the LCD to output a level
other than VM.
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Vce Y / \ 2.5V
__/ \___
Oms -
VLCD, VH
Oms ol OMS |
VM ]
VEE, VL pl0ms|  /
> Oms =
=3ms X g Oms:
DISPOFF
Ir'IpUtI lock \
signal, clock, / \

or data

Undefined Initalization
(Longer than one frame)

Figure 8-1.1T7020 Power On/Down Scenario
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8.2 DC Electrical Characteristics (Vcc =3to 5.5V, GND =0V, VLCD - VEE = 15t0 43V, Ta=-30to +75
OC)

1. The parameter 20N resistance between Vi % Xjz in the table below indicates a resistance value between of
the X and one of the V pins (either one of VH, VL, or VM) when a load current is applied to one of X1 to
X240 pins. These resistance values are specified under the conditions listed below:

VLCD =VH = 21.75V, VEE = VL =-18.5V, VM = 1.75V, GND = 0V.
Use VH, VL, and VM in the range of VLCD —= VM 3 VH - VM =21.5to0 7.5V, VEE — VMEVL — VM =-21.5
to —7.5V in the relation of VH>VM>VL.

2. The current applied between the input and output is removed. The power supply current will increase
through the current flows between the power supplies under the condition that an input to a CMOS gate is
at an intermediate level. Therefore, use V\y = Vcc and V. = GND.

3. The voltage relationship of each signal is illustrated in Figure 8-2:

Table 8-1. DC Characteristics (Vcc =3 to 5.5V, GND =0V, VLCD - VEE =151t0 43V, Ta=-30to +75°C)

Symbol Parameter Min. Typ. | Max. | Unit Conditions Applicable Pin(s)
Viy  |Input high-level 0.7" Vcc Y Vcce \% DIO1, DISPOFF,
voltage SHL, M, M_S,
MWS0~4, RESET
Vi Input low-level 0 % (0.3 Vce| V CL, MODEO, MODE1,
voltage DOC, AMP, CCL,
DIO2
Vou |Output high-level | Vcc-0.4 Y Ya V  loy=-0.4 mA M, DOC, DIO1, DIO2
voltage
VoL  |Output low-level Y Y 0.4 V  lo. =0.4 mA M, DOC, DIO1, DIO2
voltage
RON |ON resistance Ya 0.7 2.0 kKW |lon= 150 mA X1-X240, V pin
between Vi ¥ Xj
L1 |Input leak current TBD TBD | TBD mA DIO1, DISPOFF,
(1) SHL, M, M_S,

MWS0~4, RESET,

CL, MODEO, MODE1,
DOC, AMP, CCL,
DIO2

2 Input leak current TBD TBD TBD mA VH, VL, VM, C1, C2
(2)

lccl |Current TBD TBD TBD mA Vcc
consumption (1)

lcc2 |Current TBD TBD TBD mA Vce
consumption (2)

lleco  [Current TBD TBD | TBD mA VLCD
consumption (3)
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""" M T Tt V1 23.0V
R R i Vce:3.3V
V3.0V
______________ I R 1 \\| D H O N0)Y)
—————————————— e i Y A0\
Display On Display Off

Figure 8-2. LCD Common Drive Output Waveform & Voltage Level
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V0:5.0V
Vcc: 3.3V

VM: 3.0V
V1:1.0V
GND: 0.0V

Display On

Display Off
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Figure 8-3. LCD Segment Drive Output Waveform & Voltage Level
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AC Characteristics

9. AC Characteristics

9.1 AC Characteristics 1 (Vcc =3to 5.5V, GND =0V, VLCD - VEE=1510 43V, Ta=-30t0 +75 °C)

Table 9-1. AC Characteristics 1(Vcc =3to 5.5V, GND =0V, VLCD - VEE=151t0 43V, Ta=-30to +75°C)

Symbol Parameter Applicable Pins Typ. Min. Max. | Unit
teve Clock cycle time CL 400 Ya ns
tewn CL high-level width CL 25 Y ns
towe CL low-level width CL 370 Ya ns
tr CL rising time CL Y 30 ns
ts CL falling time CL Y 30 ns
tos Data set-up time DIO1, DIO2, CL 100 Ya ns
tow Data hold time DIO1, DIO2, CL 10 Ya ns
top Data output delay time DIO1, DIO2, CL 615 Ya 200 ns
tvo M output delay time M, CL 585 A 200 ns
tvs M setup time M, CL 20 Ya ns
tvm M hold time M, CL 20 Ya ns
tboc1 DOC delay time 1 DISPOFF, DOC Ya 300 ns
tbocz DOC delay time 2 DIO1, DIO2, DOC Ya 300 ns

9.2 AC Characteristics 2 (Vcc = 3to 4.5V, GND =0V, VLCD - VEE =43V, Ta=-30to +75 °C)

Table 9-2. AC Characteristics 2 (Vcc =3to 4.5V, GND =0V, VLCD - VEE =43V, Ta=-30t0 +75 °C)

Symbol

Parameter

Applicable Pins

Typ.

Min.

Max.

Unit

tpdl

Output delay time 1

X (n),M

1.44

Ya

1.2

nms

9.3 AC Characteristics 3 (Vcc =4.5t0 5.5V, GND =0V, VLCD - VEE =43V, Ta=-30t0 +75 °C)

Table 9-3. AC Characteristics 3 (Vcc =4.5t0 5.5V, GND =0V, VLCD - VEE =43V, Ta=-30t0 +75 °C)

Symbol Parameter Applicable Pins Typ. Min. Max. | Unit
toat Output delay time 1 X (n), M Ya 0.7 s
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Test point

O

1 *1: 30 pF

I *2: 100 pF

Figure 9-1. AC Characteristics Testing Configuration
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DOC
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0.7 x Vce
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- DS .

A

0.7 x Vcc
0.3 x Vcc
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/- 0.7xVce

0.3xVce

0.7xVce

0.3xVce

DOC1

0.3xVce

www.ite.com.tw
www.iteusa.com

Figure 9-2. IT7020 Timing Diagram
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10.Package Information
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NOTE:
- 1. Filn: UPILEX—=S 75Z5um thickness
SHPPING DIRECTION Copper: FQ-VLP 25%5um thickness
Adhesive: Toray #7100 12+2um thickness
Solder resist: AE=70-M11 26x14um thickness
- 0 0dod Flex Coating: FS—100L Min. 10um
¢ 2. Plating: Pure Sn thickness : 0.214£0.05um
P unless otherwise noted
/ 3. All corner radius of Base Film are less than 0.Z2mm
= j U-DIR j> U-DIR 4. Other specs than displayed in this drawing are
based on the standard spec lists
Cu 000 5. All dimensional tolerances of "SR” are +0.2mm
unless otherwise noted
6. All dimensional tolerances of "base film” are
+0.05mm unless otherwise noted
7. Inner lead accumulative pitch :
Output side : 15.926+0.0096 mm
Input side : 15.926+£0.0096 mm
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E Ordering Information

11.Ordering Information

Part No. Package
IT7020C 273-TCP
IT7020H Bare-chip (349 bumps)
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