Ordering number:ENN* 5193B

CMOS (P-sub)

LC4103TAB-01, 4363FAB=62, 4103C

SANYO

Preliminary

STN LCD Dot Matrix Common Driver

Overview

The LC4103 isacommon driver IC for large-scale dot ma-
trix LCD displays, It includes a 160-bit bidirectional shift
register and 4-level LCD drivers. The number of bits can
be increased by using the 1/O pins provided for cascode
connection. In conjunction with the L C4104 segment driver,
the LC4103 forms a chip set that can drive large-screen

LCD panels.

Features

* High-voltage CMOS (P-sub) process.

* LCD drive voltage : 42V

* Logic system power-supply voltage : 2.7 to 5.5V

* Maximum fcp : 2.5MHz (Vpp=5V+10%),

200kHz (Vpp=2.7 to 4.5V)

* Bidirectional shift register.

* The shift register can be divided into two 80-bit reg;st;ers
(thus allowing two-screen drive).

* DISPOFF function (Holdsthe LCD drive voltag
level).

 Slim TAB (160 outputs).

* Display duty ratios : 1/160 to 1/480.

* Package lineup.

Type No. Package
LC4103TAB-01 | TAB : 250um outer lead pﬁtr
LC4103TAB-02 | TAB : 180um outer Ieaﬂ pltch
LC4103C Chip product

roducts described or contained herein do not have specifications that can handle

"““appl ations tha require extremely high levels of reliability, such as life-support systems, aircraft's
cothroI S~yst‘ €, or other applications whose failure can be reasonably expected to result in serious
phyac%@ndl@r material damage. Consult with your SANYO representative nearest you before using
any SANY® products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
62001TN (KT)/D3095HA (OT) No.5193-1/11



LC4103TAB-01, 4103TAB-02, 4103C

Package Dimensions

unit:mm
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LC4103TAB-02
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LC4103TAB-01, 4103TAB-02, 4103C

Block Diagram

01
02
03
04

{ ] o158

] ] o159

] o180

VO
Vi 4 Level LCD Drive Circuit
V4 (160bits)
\%s]
Output Control
VppH VppH
Level Shift
VggH VggH
DISP ﬁ
M
DIO1 Bidirectional Shift
Register (B0 bits) DI0160
cp T VDD
RS/LS vVss
A04353
Specifications
24
d4n a SANY O standard PGA-208 package.
" Ratings .
Conditions - Unit
min typ max
-0.3 +7 \Y
-0.3 +45 \%
-0.3 +0.3 \%
-0.3 VDD+0.3 \
* VO, V1 VppH—7 VppH+0.-3 \%
*,V4 -0.3 Vss+7 \%
* V5 -0.3 +0.3 \%
-20 +75| °C
-55 +125 °C

the following inequalities : V ppp=V 02V 12V ppp—7V, and 7V2V42V52V egy.

No0.5193-4/11



LC4103TAB-01, 4103TAB-02, 4103C

Allowable Operating Ranges at Ta=—20t0 +75°C, Vgg=0V

" Ratings .
Parameter Symbol Conditions - Unit
min typ max

Vbb | Vbp v

Supply voltage VDDH VDDH \
VssH | VssH v

Input high-level voltage VIH RS/LS, DISP, M, DIO1, DIO160, CP, DMIN, MODE \%
Input low-level voltage ViL RSILS, DISP, M, DIO1, DIO160, CP, DMIN, MODE | ; \%
Vo, V1 *, VO, V1 o \%

Input voltage ) * V4 Y
V5 *, V5 \Y

At power on : First turn on the logic system power supply and then turn on the high-voltage syst , power,
At power off : First turn off the high-voltage system power supply and then turn off the logi€ system powek:

Allowable Operating Ranges at Vpp=5V+10%

Parameter Symbol Unit

Clock frequency fcp CP 25| MHz
High-level clock pulse width twe CP . ns
Input setup time tsu CP, DIOO, DIO1§0,6MIN 100 ns
Input hold line th CP, DIOO, DIQ168, DMI 30 ns
CP rise time 30 ns
CP fall time 30 ns

Allowable Operating Ranges atV
Parameter - Ratings Unit
min typ max
Clock frequency 200 | kHz
High-level clock pulse width 100 ns
Input setup time 100 ns
Input hold time 30 ns
CP rise time 30 ns
CP fall time 30 ns
Electrical Characteristics at
Parameter - Ratings Unit
min typ max
Input high-level current 1 UA
Input low-level current ‘g}%EVSMSODCEP RSI/LS, DISP, M, DIOO, DIO160, 1 WA
Output high-level voltage .+ fo=-0.4mA : DIO1, DIO160 0.8Vpp Vpp| V
Output low-level voltage 10=0.4mA : DIO1, DIO160 Vgs 0.2Vpp \
VpDpH=40V, *, V0-Vo=0.5V, V1-Vo=0.5V,
Output on resistan Vo-V4=0.5V, Vo-V5=0.5V, 1.0 kQ
i Vpp=2.7V : 01 to 0160

Current drain ile/ # Vpp=2.7 to 5.5V, fcp=50kHz 200 pA
a fM=100Hz, no output load, VppH=42V, 1 data shift 500| pA

ut, VOZVDDH, V1=19/20 (VDDH_VSSH)r V4=1/20 (VDDH_VSSH)i V5=VSSH! VSSH:VSS-
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LC4103TAB-01, 4103TAB-02, 4103C

Switching Characteristics at Ta=—20t0 +75 C, V gg=0V, Vpp=5V+10%

. Ratings i
Parameter Symbol Conditions - Unit
min typ max
DIO output delay time tPCD 30pF capacitive load 90 ns
CP/On delay time tPCO 100pF capacitive load 700 ns
M/On delay time tPMO 100pF capacitive load 700 ns

Switching Characteristics at Ta=—20t0 +75°C, Vgs=0V, Vpp=2.7 to 4.5V

Parameter Symbol Conditions
DIO output delay time tPCD 30pF capacitive load
CP/On delay time tPCO 100pF capacitive load
M/On delay time tPMO 100pF capacitive load

Timing Chart

CP

DIOn
DMIN

DIO output

A04354
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Pin Functions

Symbol 110 Function

LCD drive outputs
M Data DISP On
L H H VO
H L H V1

O1 to 0160 (o]

L L H V4
H H H V5
* * L V5

*: Don't care. (Must be held either high or low.)

VO | VO level drive voltage supply (selected level)

V1 | V1 level drive voltage supply (unselected level)

V4 | V4 level drive voltage supply (unselected level)

V5 | V5 level drive voltage supply (selected level) .
VDDH - High-voltage system power supply. Pins with the same name must be“sgt to the sal
VSSH - High-voltage system ground. Pins with the same name must be set't¢ ‘
DISP | LCD off function. All outputs go to the V5 level when this pin i 16w

M | Alternation signal input.

CP | Data shift pulse input (falling adge).

MODE I — —

— MODE | RS/LS | Data transfer direction
RS/LS |
L L 0160 - O1
H 01 - 0160
DIO1 o) L 0160 - 081
DIO160 110 H 01 - 080
o8l -
*: Don't care. (Must be held either: ‘
VDD - Logic system power supply
Vss - Logic system ground

Pin Assignment

0158
0159
0160

ws the pifis sihen viewing the chip pattern surface from above.
Sws the ping when viewing the chip from the copper foil side.

VDDH
V4
V5

VssH

No0.5193-7/11
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Pin Assignment
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Pad Coordinates

PAD No. Signal X coordinate Y coordinate PAD No. Signal X coordinate Y coordinate
1 o1 —1800.0 —1425.2 41 041 -3160.0 1429.2
2 02 -1880.0 —1425.2 42 042 —-3080.0 1429.2
3 03 1960.0 —1425.2 43 043 —3000. 1429.2
4 04 —2040.0 —1425.2
5 05 —2120.0 —1425.2
6 06 —2200.0 —1425.2
7 o7 —2280.0 —1425.2
8 08 —2360.0 —1425.2
9 09 —2440.0 —1425.2
10 010 —2520.0 —1425.2
11 011 —2600.0 —1425.2
12 012 —2680.0 —1425.2
13 013 —2760.0 —1425.2
14 014 —2840.0 —1425.2
15 015 —2920.0 —1425.2
16 016 —3000.0 —1425.2
17 017 —3080.0 —1425.2
18 018 —3160.0 —1425.2
19 019 —3240.0 —1425.2
20 020 —3320.0 —1425.2
21 021 —3400.0 —1425.2
22 022 —3480.0 —1425.2
23 023 —-3673.0 —1497.6
24 024 -3673.0
25 025 —-3673.0
26 026 -3673.0
27 027 -3673.0
28 028 -3673.0
29 029 -3673.0
30 030 —-3673.0
31 031 -3673.0
32
33
34
35
36
37
38
39
40

Continued on next page.
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LC4103TAB-01, 4103TAB-02, 4103C

Continued from preceding page.

PAD No. Signal X coordinate Y coordinate PAD No. Signal X coordinate Y coordinate
81 081 40.0 1429.2 121 0121 3240.0 1429.2
82 082 120.0 1429.2 122 0122 3320.0 1429.2
83 083 200.0 1429.2
84 084 280.0 1429.2
85 085 360.0 1429.2
86 086 440.0 1429.2
87 087 520.0 1429.2
88 088 600.0 1429.2
89 089 680.0 1429.2
90 090 760.0 1429.2
91 091 840.0 1429.2
92 092 920.0 1429.2
93 093 1000.0 1429.2
94 094 1080.0 1429.2
95 095 1160.0 1429.2
96 096 1240.0 1429.2
97 097 1320.0 1429.2
98 098 1400.0 1429.2
99 099 1480.0 1429.2
100 0100 1560.0 1429.2
101 0101 1640.0 1429.2
102 0102 1720.0 1429.2
103 0103 1800.0 1429.2
104 0104 1880.0 1429.2
105 0105 1960.0
106 0106 2040.0
107 0107 2120.0
108 0108 2200.0
109 0109 2280.0
110 0110 2360.0
111 0111
112 0112
113 0113
114 0114
115 0115
116 0116
117 0117
118 0118
119 0O11

Continued on next page.
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LC4103TAB-01, 4103TAB-02, 4103C

Continued from preceding page.

PAD No. Signal X coordinate Y coordinate
161 VssH 1682.0 -1473.7
162 V5 1547.0 -1473.7
163 2 1412.0 —1473.7
164 VppH 1277.0 -1473.7
165 V1 1142.0 —1473.7
166 VO 993.0 -1473.7
167 Vpp 544.0 -1522.7
168 DIO160 403.6 -1522.7
169 DMIN 217.5 -1522.7
170 DIO1 122.5 -1522.7
171 Vsg 275 -1522.7
172 CP -57.5 -1522.7
173 M -1725 -1522.7
174 DISP -257.5 -1522.7
175 RS/LS —468.6 -1522.7
176 MODE -563.6 -1522.7
177 VssH -821.6 -1523.7
178 VbpH —959.0 -1507.7
179 VO -1178.0 -1503.7
180 V1 -1412.0 —1493.7
181 V4 —1567.0 -1473.7
182 V5 -1682.0 —1473.7

ith somg‘m’obablllty Itis pOSS|bIe that these probablllstlc fallures could
s that g Hld endanger human I|ves that could give rise to smoke or fire,

afty or a,H §ANYO products(lncludlng technical data,services) described or
re co fr0|1ed under any of appllcable local export control laws and regulatlons

may be reproduced or transmitted in any form or by any means, electronic or
. 4T . . . . .
inclugfing photocopying and recording, or any information storage or retrieval system,

d nd all |nf r‘mauon described or contained herein are subject to change without notice due to
product/fee.hriqrogy improvement, etc. When designing equipment, refer to the "Delivery Specification”
for the SA, YO product that you intend to use.

u Informatlon (including circuit diagrams and circuit parameters) herein is for example only ; it is not

guaranteed for volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.

This catalog provides information as of June, 2001. Specifications and information herein are subject to

change without notice.
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