f_Orden'ng number : EN >:<51935|

CMOS (P-sub)

LC4103TAB-01, 4103TAB-02, 4103C

STN LCD Dot Matrix Common Driver

Preliminary

Overview

The LC4103 is a common driver LSI for large-scale dot
matrix 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 I/O pins provided for
cascode connection. In conjunction with the LC4104
segment driver, the LC4103 forms a chip set that can
drive large-screen LCD panels.

Features

« High-voltage CMOS (P-sub) process
» LCD drive voliage: 42 V
» Logic systern power-supply voltage: 2.7t0 5.5 V
» Maximum fep: 2.5 MHz (Vpp = § V£10%),
200kHz (Vpp=2.7Tt0 4.5 V)
Bidirectional shift register
The shift register can be divided into two 80-bit
registers {thus allowing two-screen drive)
» DISPOFF function (Holds the LCD drive voltage at a
fixed level.)
* Slim TAB (160 outputs)
« Display duty ratios: 1/160 1o 1/480
* Package lineup

Type No. Package
LC4103TAB-01 TAB: 250 um outer lead pitch
LC4103TAB-02 TAB: 180 pm outer lead pitch
1.C4103C Chip product

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOK YO QFFICE Tekyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYQ, 110 JAPAN
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Package Dimensions
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Block Dlagram
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Vi 4 Level LCD Drive Circuit Vi
V4 {i6Cbits) V4
Ve V5
Gutput Control
vopH vppH
Level Shifter
vggH | vgsH
17 1T
M
Bidirectional Shiftp—>Shift —=Bidirectional Shift
DID1 I DIO1BO
Register (B0 bits) (—Control <~ Register (B0 bits)
cp T 1‘ VDo
RS/LS Vss
. [:Ll
w z
o H
o X
=0 AQ4352
Specifications
The following electrical characteristics apply when sealed in a Sanyo standard PGA-208 package.
Absolute Maximum Ratings at Vgg =0V
Parameter Symbeol Conditions min typ max Unit
Maximum supply voltage Vpp max | Vpp -0.3 7 v
Maximum supply voltage Vppou max | Vgor -03 45 v
Maximum supply voltage Vggy max | VgsH -0.3 +0.3 v
Input voltage Viy CP, RS/LS, DISP, M, DIOO, DIC160, DMIN -0.3 vDD + 0.3 v
Input voltage Vo, v1 | * Vo Voou=—7 Vppy + 0.3 v
Input voltage Va ., V4 03 Vgg +7 v
Input voltage Vs * V5 -0.3 +0.3 v
Operaling lemperature Topr 20 +75 °C
Storage temperatura Tslg -58 C4125] ¢

Note: * VO, V1, V4, and V5 must obey the following inequalities: Vppy 2 VO 2 V1 2Vppy -7V, and 7 V2 V42 VE 2 Vggy.
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Allowable Operating Ranges at Ta = -20 to +75°C, Vgg=0V

Parametar Symbol Conditions min typ max Unit
Supply voltage Voo Voo 27 55 v
Supply voltage VDDH VDDH 20 42 v
Supply voltage VssH VssH : 4] v
fnput high-level voltage Vi RS/LS, DISP, M, DIO1, DIO180, CP, DMIN, MODE 0.8Vpp Voo v
input low-level voltage Vi RS/LS, DISP, M, DIO1, DIO160, CP, DMIN, MODE 0 0.2Vpgp v
Input voltage Vo, V1 s, Vo, V1 VooH-7 Voor v
Input voltage V4 * V4 0 VggH +7 A
Input voltage Vs * V5 0 v

Note: 0, V1, V4, and V5 must obey the following inequalities: Vpp 2 V02 VI 2Vppy -7 V,and 7V 2 V4 2 V52 Vggy.
At power on: First turn on the logic system power supply and then turn on the high-voltage systerm power supply.
At power off: First turn off the high-voltage system power supply and then twrn off the logic systemn power supply.

Allowable Operating Ranges at Vpp =5 V£ 10%

Parameter Symbol Conditions min yp max Unit
Clock frequency fep CP 25 MHz
High-tevel clock pulse width twe CP 30 ng
Input setup time su CP, DIOO, DIO160, DMIN 100 ns
Input hold time th CP, D¥0O0, DIO160, DMIN 30 ns
CP rise time tr CP 30 ns
CP fall time i CP 30 ns
Allowable Operating Ranges at Vp;, =2.7to 45V
Parameter Symbol Conditions min typ max Unit
Clock fraquency fep cP 200 kHz
High-level clock pulse width twe CP 100 ns
Input setup time tsu CP, DIO, DIO160, DMIN 100 ns
Input hold time CP, DIOO, DIO160, DMIN 30 ns
CP rise time I cp 30 ns
CP fall ime i cpP 30 ns
Electrical Characteristlcs at Ta = —20 to +75°C, VDD =27t055YV, VSS =0V
Parameter Symiol Conditions min typ max Unit
V= Vpp: CP, RS/CS, DISP, M, DIOO, DIO180,
Input high-level current Iy D:C‘IIN la%DE ! 1 LA
Vi = Vgg: CP, /LS, DISP, M, DICO, DIO160
Input low-level current n DllulN IaSODE RS, M ' ! -1 pA
Qutput high-level voltage Voo lg = -0.4 mA: DIO1, DIO160 0.8Vpp Voo v
Qutput low-level voltage VoL lg = 0.4 mA: DIO1, DIO160 Vgg 0.2Vpp v
VppH =40 V,*, V0 -Vg =05V, V1 - Vg =05V,
Qutput on resistance Rout Vo-V4=05V,Vog-VE=05V, Vpp=27V. 1.0 kQ
0110 0160
Gurrent drain 1 Ibp Vpp=271055V, fcp =50kHz 200 pA
. M = 100 Hz, no output load, Vppy =42 V,
Current drain 2 Ipph 1 data shift 500 pA
Note: * Vg is the voliage applied for an on output, V0 = Vppy, V1=108/20 (VDpH - YssH) V4 =1/20 (VopH -Vgsh) V5 = Vggn, Vg =Vgs
No. 5193-5/11
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Switching Characteristics at Ta=-20t0 +75°C, Vgg =0V, Vpp =5V + 10%

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

-

Switching Characteristics at Ta =~2010 +75°C, Vgg =0V, Vyp = 271045V

Parameter Symbol Conditions min typ max Unit
DIO output delay time tPCD 30 pF capacitive load 350 ns
CP/On delay time tPCO 100 pF capacitive [oad 3 ns
MOn delay time IPMO 100 pF capacitive load 3 RS
Timing Chart

tr—d g tf
0.8¥pp
CcP /_A&_ 0.2Vpo
tsu th
DIiOn
DMIN
tecp
DIO output
tpco
On ><
tpMO
v A
AD4354
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Pin Functions

Symbol o Function
LCD drive outputs
M Data DISP On
L H H vo
01100160 (o} H L H 1
L L H va
H H H V5
. . L V5
*: Don't care. {Must be held gither high or low.)
Vo 1 V0 level drive voltage supply {selected level)
V1 ! V1 level drive voltage supply {unselected ievel) . .
) Pins with the same name must be set to the same potential.
V4 | V4 level drive voltage supply (unselected level)
V5 i V5 level drive voltage supply (selected level)
VpoH —_ High-voltage systern power supply. Pins with the same name must be set to the same potential.
VssH — High-voltage system ground. Pins with the sams name must be set to the same potential.
DISP | LCD off lunction. All outputs go 1o the V5 level when this pin is jow.
M I Alternation signal input
cp | Data shift putse input {falling edge)
MODE : MODE | RSAS | Data transfer direction DIOA DIO160 DMIN
Rs/LS ) L L 0160 — O1 Out In .
H 01 - 0160 In Out *
0160 - 081
DIO1 [Ie] L 080 — O1 Qut In In
H
DMIN ! u 01 080 | out \
DIO160 vo 081 — 0160 n Y i
+ Don't care {Must be held either high or low.)
Voo — Logic system power supply
Vgg — Logic system ground

Pin Assignment

o1
o2
03
0158
0159
0160

Note: This figure shows the pins when viewing the chip pattern surface from above.
This figure shows the pins when viewing the chip from the copper foil side.
This figure does nol stipulate the TAB package dimensions.
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Pad Assignment
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Pad Coordinates

PAD No. Signal X coordinate Y coordinate PAD No. Signal X coordinate ¥ coordinate
1 o] -1800.0 ~1425.2 41 o41 -3160.0 1429.2
2 02 -1880.0 -1425.2 42 042 -3080.0 1429.2
3 o3 1960.0 ~1425.2 43 043 -3000.0 1429.2
4 04 -2040.0 -1425.2 44 0dd =2620.0 1428.2
5 05 -2120.0 -1425.2 45 045 -2840.0 1429.2
6 08 —2200.0 —1425.2 46 048 =-2760.0 1426.2
7 o7 -2280.0 ~1425.2 47 ©47 -2680.0 1429.2
B o8 -2360.0 -1425.2 48 048 -~2600.0 1429.2
9 0s -2440.0 =-1425.2 49 049 -2520.0 1429.2
10 Oo10 ~2520.0 -14252 50 050 ~2440.0 14292
1 o1 —2600.0 -1425.2 51 051 ~2360.C 14292
12 012 —-2680.0 -1425.2 52 052 —2280.0 1429.2
13 013 -2760.0 -1425.2 53 053 -2200.0 1429.2
14 Q14 -2840.0 -1425.2 54 054 -2120.0 1429.2
15 Q15 —29200 -1425.2 55 055 =2040.0 1429.2
16 016 -3000.0 -14252 56 056 —-1960.0 1429.2
17 o7 -3080.0 -1425.2 57 057 —1880.0 1429.2
18 018 ~3160.0 -14252 58 058 —1800.0 1429.2
19 019 =3240.0 -1425.2 59 059 -1720.0 1429.2

20 020 ~3320.0 ~1425.2 €0 0860 -1640.0 1429.2
21 021 -3400.0 -14252 83 Q61 -1560.0 14292
22 Q22 —3480.0 -1425.2 62 062 -1480.0 1429.2
23 023 -3673.0 ~1467.6 63 c63 -1400.0 1429.2
24 024 -3673.0 —1417.6 64 064 -1320.0 1429.2
25 Q25 =3673.0 -1337.6 65 065 -1240.0 1429.2
26 026 -3673.0 -1257.6 66 0OB6 -1160.0 1429.2
27 oz7 -3673.0 -1177.6 &7 067 -1080.0 1429.2
28 028 -3673.0 -1097.6 68 O68 -1000.¢ 1429.2
29 0O2¢ -3673.0 ~1017.6 69 069 -920.0 1429.2
30 030 -3673.0 1017.6 70 oro -B840.0 1429.2
31 o3 -3673.0 1097.6 Il (8741 -760.0 1429.2
32 032 ~3673.0 1177.6 72 ov2 ~680.0 1429.2
33 033 —3673.0 1257.6 73 073 —600.0 1429.2
34 034 -3673.0 1337.6 74 074 -520.0 1429.2
35 Q35 -3673.0 1417.6 75 o75 -440.0 14292
36 036 ~3673.0 1497.6 76 076 —360.0 14202
37 037 --3480.0 1428.2 77 o77 -280.0 1429.2
38 038 —3400.0 1429.2 78 Q78 -200.0 1429.2
39 039 —-3320.0 1429.2 79 o779 -120.0 14292
40 040 —3240.0 1429.2 80 Q80 -40.0 1429.2

Continued on next page.
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Cominued lrom preceding page.

PAD No. Signal X coordinate Y coordinate PAD Ne. Signal X coordinate Y coordinate
81 081 40.0 1429.2 121 0121 3240.0 1429.2
82 o8z 120.0 1429.2 122 2z 33200 1429.2
83 083 200.0 1429.2 123 o123 3400.0 1429.2
84 084 280.0 1429.2 124 o124 3480.0 1429.2
85 085 360.0 1429.2 125 0125 3673.0 1497.6
86 086 440.0 1429.2 126 0126 36730 1417.6
87 oer 520.0 1420.2 127 o127 3673.0 1337.6
88 083 600.0 1420.2 128 G128 3673.0 1257 .6
89 089 680.0 1429.2 128 C129 3673.0 1177.6
90 0g0 760.0 1429.2 130 0130 3673.0 1097.6
a1 091 840.0 1429.2 131 o131 3673.0 1017.6
92 092 920.0 1429.2 132 o132 3673.0 -1017.6
93 093 1000.0 1429.2 133 0133 3673.0 -1097.6
94 094 1080.0 1429.2 134 134 3673.0 -1177 6
95 o) 1.1 1160.0 1429.2 135 Q135 3673.0 -1257.8
95 @11 1240.0 1429.2 136 0136 3673.0 -13378
97 097 1320.0 1429.2 137 o137 3673.0 —1417.6
98 088 1400.0 1428.2 138 0138 3673.0 -1497.6
99 089 1480.0 1429.2 139 0139 3480.0 -14252
100 0100 15€0.0 1429.2 140 0140 3400.0 -1425.2
101 o101 1640.0 1429.2 141 o141 3320.0 —1425.2
102 0102 1720.0 1429.2 142 Q142 3240.0 -1425.2
103 0103 1800.0 14292 143 0143 3160.0 ~1425.2
104 0104 1880C.0 1429.2 144 0144 3080.0 ~1425.2
105 0108 1960.0 14292 145 0145 3000.0 —1425.2
1086 0108 2040.0 1429.2 146 0146 2920.0 —-1425.2
107 0107 2120.0 1429.2 147 0147 2840.0 ~1425.2
108 0108 2200.0 1429.2 148 0148 2760.0 -1425.2
108 109 2280.0 1429.2 149 O148 2680.0 —-1425.2
110 o110 2360.0 1429.2 150 0150 2600.0 ~1425.2
111 o1 2440.0 14292 151 0151 2520.0 -14252
12 o112 2520.0 14282 152 0152 2440.0 -14252
113 o113 2600.0 1429.2 153 o153 2360.0 -14252
114 0114 2680.0 1429.2 164 0154 2280.0 ~1425.2
115 o115 2760.0 1429.2 155 Q0155 2200.0 -1425.2
116 [o1R]:} 2840.0 1429.2 156 0158 2120.0 -1425.2
117 o7 2920.0 1428.2 157 157 2040.0 ~1425.2
118 0118 3000.0 1429.2 158 0158 1960.0 -14252
119 0119 3080.0 14292 - 159 0159 1880.0 -1425.2
120 0120 3160.0 1429.2 160 0160 1800.0 -1425.2

Continued on next page.
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Contnued from preceding page.

PAD No. Signa! X coordinate Y coordinate
164 Vagu 16820 -1473.7
162 V5 15470 -1473.7
163 Va 1412.0 -1473.7
164 VooH 1277.0 -14737
165 V1 11420 —1473.7
166 Vo 993.0 -1473.7
167 ‘ Vpp 544.0 -15227
168 DIO160 4036 -1522.7
169 DMIN 2175 -1522.7
170 DIO1 1225 -1522.7
1M Vss 215 -1622.7
172 CP -57.5 -1522.7
173 M ' -1725 -15227
174 DISP -257.5 -1522.7
175 RIS —468.6 -15227
176 MODE -563.6 -16522.7
177 VssH —821.6 -1523.7
178 VDDH -958.0 =-1507.7
179 Vo -1178.0 —1503.7
180 V1 -1412.0 -1493.7
181 Va -1567.0 -1473.7
182 V5 -1682.0 -1473.7

B No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace
squipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and the like, the failure of
which may directly or indiractly cause injury, death or property loss.

W Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and detend SANYO ELECTRIC CC., LTD, its affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims and litigation and all
damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or litigation on
SANYQ ELECTRIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

W Information (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 December, 1995. Specificalions and information herein are subject 1o
change without notice.
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