[Ordering number : EN3¢5194B]

CMOS (P-sub)

No.x 51048 [/ LC4104TAB-01, 4104TAB-02, 4104C

STN LCD Dot Matrix Segment Driver

Preliminary

Overview

The LC4104 is a segment driver LSI for large-scale dot
matrix LCD displays. The LC4104 latches 160-bits of
display data transferred from the coniroller over a 4- or §-
bit parallel interface and generates the LCD drive signals.
In conjunction with the LC4103 common driver, the
LC4104 forms a chip set that can drive large-screen LCD
panels,

Features

« High-voltage CMOS (P-sub) process

« LCD drive voltage: 42 V

« Logic system power-supply voltage: 2.7t0 5.5V

» Maximum fcp: 20 MHz (Vpp =5 V £10%),

12 MHz (Vpp=27t04.5V)

» Slim chip (The output pads are located along one of the
long sides.) _

» Parallel input circuit can be switched between 4 and
8 bits.

* Output directionality switching

DISPOFF function (Holds the LCD drive voltage at a

fixed level.)
= Slim TAB (160 outputs)
» Display duty ratios: 1/160 to 1/480
» Package lineup

Type No. Package

LC4104TAB-01 TAB: 92 pm outer lead pitch
LC4104TAB-02 TAB: B0 um ouwter lead pitch
LC4104C Chip product

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOK YO OFFICE Tokyo Bldg., t-10, 1 Chome, Ucno, Taito-ku, TOKYO, 110 JAPAN

D3095HA (OT) No. 5194-1/12
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Package Dimensions
unit: mm
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LC4104TAB-02

0£°v2 i
1 1871 18701 y
(iSIE T+ 09 ] (s)E 009701
20 0¥ vl
al 46904 200+ 2p0 04 020°0% 02 E1={1-991)X 16T+ 8004 - _
L —_ | I | Sl Y IS D BN B pu— g _ 1L o _ L,
%Y X - | | ¥ _
* w” as) &v 1
009 3 b
(HHEIF0S 'Y —~ ! _
[HS)E D+FED Y |
! eale
£272 — 8200 - Buyed ug
(¥SIE 018"t AN GE0 0 | &F '
. AN [IHT]
Kt T+ &3 !
= 1 3 1
Lo | we |©
00— i— T " At —-t =
N = " A = “ &
by g| 2 W 2| s 7
g Bl e ) e i 1| B e
@ . =T Y (s o d S Y S = E
- L5 N LS _,.Ssﬁaf.sm_l\ _ = £ ) s
..m M H. | VDLt i taae-teteirreety [EERNISENANALRENRRRNNAN RRRR NAR=S ] 3
2 = T w H m
P ¥ 1 \ -t
| ! | ' i I
= == i | AENNTE .
5969 _ ] i 70 ! -
L e JHUQOUO0JIOUQ YOI UL IR0 UL JRESEC (001N ) N R Ot N S ———
a0l =" | |m| z[zs~sHa=s22¢ mm*mmmmmmmmnnamm =]l= _ W
o £070F02'0 622 - L“’ - -
_ 00 bHM 2L 1.1 =
(HO)SY T =
020 0+ 66 1= {12€) X [0 0+ SF Td —
(Bale BUeas) WNWIXeW §°f {ease BuiEes) wNWXeW 5/ R 1O T-p
sIEDT 0L (4S)E'DF.09°L
(eale Jasn) g9l
0611
05l 0g'n 061 %'l
60051146 '8
¢ 0+526 R

{eaie usoyed) 52w L

No. 5194-3/12



LC4104TAB-01, 4104TAB-02, 4104C

Block Dlagram

01
G2

03
04

0158
0159

0160

Vo vo
Ve 4 tevel LCD Drive Circuit ve
V3 (160bDits} va
VS I 1 vs
1T ]
Output Control
vopH -——{"] vppH
oo Level Shifter ] oo
T
M
2nd Latch (160bits)
LOAD
ist Latch (Bbitsx20)
BS
r 1h;
Do
P | | Bits Address Decoder vss
Control
o7 T
cP :
Address Counter
AL
TEST T L
Chip Disable & =
Elo1 Latch Control =[] E102
AD4355
Specifications
The following electrical characteristics apply when sealed in a Sanyo standard PGA-208 package.
Absolute Maximum Ratings at Vgg =0V
Parameter Symbol Conditions min typ max Unit
Maximum supply voltage Vpp max =03 7 v
Maximum supply voliage VppH max =03 45 v
Maximum supply voliage Vgg max 03 +0.3 v
DO to D7, LOAD, CP, Rk, TEST, DISP, M, EIQ1, EIO2,
Input voltage Vi  |gs 03 VoD +03| Vv
Input voltage Vo, v2 | vo,v2 Vopu -7 Vppw +0.3 v
Input voltage v3 va -03 Vgg +7 v
Input voltage V5 Vs 0.3 +03 v
Operating ternperature Topr -20 +75 °C
Storage temperalure Tstg -55 +125 *C

Nate: V0, V2, V3, and V5 must obey the following inequalites: Vppy 2 V02 V22 Vppy -7 V. 2and 7V V32 V5 2 Vgg,

No. 5194-4/12



LC4104TAB-01, 4104TAB-02, 4104C

Allowable Operating Ranges at Ta = -20 to +75°C, Vgg= 0V

Parameter Symbol Conditions min typ max Unit
Supply voltage Voo 2.7 55 v
Supply voltage Voou 20 42 v
Supply voltage Vss 0 v
Input high-level voltage Vi g.l:)Ol:) [éT'O'éOAD' CP, RiL. M, TEST, DISP, BS, 0.8 Vpp Voo v
Input low-level voltage Vi IE)?(;:, IET(')ZOAD' CP. RiL, M, TEST, DISP, BS, v} 0.2Vpp v
Input voltage Vo, vz Vo, vz R Vppu -7 Voou v
Input voltage V3 V3 0 Vg +7 v
Input vollage V5 V5 [¢] v

Note: VO, V2, V3, and V5 must obey the following inequalities: Voo 2 V02 V22 Vppy -7V, and 7V 2 V3 2 V5 2 Vgs.
At power on: First turn on the logic system power supply and then turn on the high-voltage system power supply.
At power off: First turn off the high-voltage system power supply and then turn off the logic system power supply.

Allowable Operating Ranges at Ta = ~20 to +75°C, Vgg =0 V, Vpp =5V £ 10%

Parameter Symbol Conditions min typ max Unit
CP clock frequency fep CcP 20 MHz2
High-level load pulse width tw (IdH) { LOAD 30 ng
High-level clock pulse width tw{cpH) | CP 20 ns
Low-level clock pulse width tw(cpl) | CP 20 ns
LOAD/CP setup time tsu {Id) LOAD, CP 100 ns
LOAD/CP hold time tho (Id) | LOAD,CP 200 ns
DATA/CP setup time tsufcp) | CP,DOto D7 10 ns
DATA/CP hold time tho (cp) | CP, DO 1o D7 10 ns
EIO input setup time tsu (ei} | CP,EION, EIO2 24 ns
Clock rise time tr LOAD, CP* 50 ns
Clock falt ime it LOAD, CP+ 50 ns

Note: * The clock rise time {ir) and fall time (tf} must obey inequalities @ and & below.

r(:p — tw (cph) — tw (cpl)

@ tr tfe - 5

@: tr,tf<50ns

Allowable Operating Ranges at Ta =-20to +75°C, Vgg =0V, V= 2.7 10 4.5 V

Parameter Symbol Conditions min typ max Unit
CP clock frequency fep CP 12 MHz
High-level load pulse width w {ldH) | LOAD 30 ns
High-level clock pulse width w{cpH) |CP 28 ns
Low-level clock pulse width tw(cpl) |CP 28 ns
LOAD/CP setup time tsu {1d) LOAD, CP 100 ns
LOAD/CP hold time tho (ld) | LOAD, CP 200 ns
DATA/CP setup time 1sufcp) | CP,DOto D7 20 ns
DATA/CP held time tho (cp) | CP,DO10 D7 20 ns
EIO input setup lime tsu(ei) | CP, EIC1, EIO2 30 ns
Clock rise time tr LOAD, CP+ 50 ns
Clock fall time tf LOAD, CP* 50 ns

Note: * The clock rise lime (i) and fall time (tf) must obey inequalities @ and @ below.

1
Tep tw (cph) — tw (cpl)
D tr, th< 7

@: tr,t<50ns
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Electrical Characteristics at Ta = =20 to +75°C, Vpp =2.710 5.5V, Vgg =0 V

Parameter Symbol Conditions min yp max Unit
ot VN = Vpp: Do to D7, LOAD, CP, R/L, M, DISP, 5 WA
Input high-level current H EIO1, EIO2, BS
IIH2 le = VSS: TEST 500 |.IA
Viy = Vgg: DO to D7, LOAD, CP, R/, M, TEST, DISP,
Input low-lave! current L E%1 . Esl’(s)z, as -5 WA
Cutput high-level voltage VoH lg =-04 mA: EIO1, EIO2 Vpp - 0.4 Voo v
Cutput low-level voltage VoL Ig = 0.4 mA: EIO1, EIO2 Vgs 0.4 v
. VppM =40 V" VO~ Vg =05V, V2-V5 =05V,
Output on resistance Rout vg?.Hvs =05V, Vg - V5 = 0.5 V: O1 to D160 ! 3 ka
IDD VDD =27t055V 50 mA
. Vpp=2.71055V, Vppy =32 V"2, 20 mA
Current drain looH Vipp =5 V  10%, Vppy = 42 V 20 Yy
IsT *3 500 pA
Note: 1. Vg is the voltage applied for an on output, VO = Vppp, V2 = 18/20 (Vppy - Vss), V3 = 2/20 (VppH — Vas). V5 = Vg
2. LOAD = 28 kHz, CP = 10 MHz, M = 75 Hz
Alternatively: No output load and with the inputs V) = Vpp and V| = Vgs.
3. The current drain in standby mode. Note that the EIOn pins must be held at Vpp.
Switching Characteristics at Ta =-20t0 +75°C, Vgg =0V, Vpp =5V 2 10%
Parameter Symbol Conditions min typ max Unit
EIO output delay time 1d (e0) 30 pF capacitive load: CP, EIO1, EIO2 40 ns
LD/EIO output delay time 1d (leo) 30 pF capacitive load: LOAD, EIO1, EI02 70 ns
LOAD/on delay time td (ldo) 100 pF capacitive load; LOAD, O1 to 0160 700 ns
Mion delay time td {mo) | 100 pF capacitive load: M, O1 10 0160 700 ng
Switching Characteristics at Ta = =20 to +75°C, Vgg =0V, Vpp =27t0 45V
Parameter Symbol Conditions min yp max Unit
EIO output delay time 1d (eo) 30 pF capacitive load: CP, EIO1, EIO2 80 ns
LD/E1O output delay time Id {leo) | 30 pF capacitive load: LOAD, EIO1, EIO2 130 ns
LOAD/on delay time td (ldo) 100 pF capacitive load: LOAD, O1 to 0160 3 I
Mon delay time td (ma) 100 pF capacitive load: M, O1 to 0160 3 us
Timing Chant
tw (1dH)
tr (1d tf Qe
LOAD
tsu (ld)|tho (1ad) tw (cpH)
tr {cp} tf em
Y awau O\ /
tw cpl)

DO~7 x

tsu {cp) tho (cp)

v

A )

[ X

ta (mo)
td {lda)
On )(
td (leo) td (eo) | tBu (e1)
EICn (output) /
(Input to the
next stage) A04356
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PIn Functions

Symbel (o] Function
LCD drive outputs
M Data DISP On
H H H Vo
01 to 0160 o] H L H V2
L L H V3
L H H V5
* * L V5
*: Don't care. (Must be held either high or low.)
Vo | VO leve!l drive voltage supply {selected level)
V2 | V2 love! drive voltage supply {unselected level) ) _
R Pins with the same name must be set 1o the same potential.
V3 1 V3 level drive voltage supply (unselected level)
V5 | VS level drive voltage supply {selected lavel)
VooH — High-voltage system power supply. Pins with the same name must be set to the same potential.
Vop — Logic system power supply.
Vss — | GND
DISP | LCD off function, All outputs go to the V5 level when this pin is low.
M 1 Alternation signat input
Enable 110
AL EIO1 E02
EIOn o L In Out
ElO2 ro H Out In
Enable input: The enable input at the first stage is fixed at Vgg. For succeeding stages, the enable input is connecied 1o the
enable output from the preceding stage.
Enable output: Connected to the enable input of the next stage when cascode connection is used.
CcP } Data acquisition clock (falling edge)
LOAD | Data load clock (falling edge)
TEST 1 Test input. Must be tied high in normal use.®
Data, shift direction setting
R/l BS O1 to 0160 outputs
jol] _02 03 04 —... 0157 0158 O158¢ O160
L T T T T T T T T
H D7 D6 D5 D4 D3 D2 D1 00
o1 02 03 04 ... 0157 0158 0158 O160
R/L | H T T T T T T T T
Do D1 D2 03 D4 D5 Ds D7
(o] 02 03 04 ... 0157 0158 0159 0160
L T T T T - T T T T
L Da D2 [83] Do D3 D2 D1 2]
O1 02 03 04 ..= 0157 0158 0158 0160
H T T T T T T 1) T
Do o1 D2 D3 DO D1 D2 D3
Do to D7 | Paralle! data inputs
BS ' Input bus setting. Set high for 8-bit input, Jow for 4-bit input. For 4-bit input, DO to D3 are used for data input and D4 to D7 must

be tied to ground.

Note: * These pins must be leht open (no connections) if the LC4104TAB-02 version of this product is used.

No. 5194-7/12
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Pin Assignment

01

02

03
0158
0159
0160

Note: This figure shows the pins when viewing the chip pattern surface from above.
This figura shows the pins when viewing the chip trom the copper foil side.
This figure dees not stipulate the TAB package dimensions.

WMo Dwe g 29 Lot S QWO HMON =D ON DM
SESE B8RSR BE=003C ERRRABEER2Y L
S 58 © 38" S
> = = & -

Note: In the LC4104TAB-02 version of this product, the TEST pin must be left open (no connections).
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Pad Assignment

PAD No. 217 —

PAD No. 161 —]

Vs
NC
v3
NC
V2
NC
Vo
NC

VooH
NC

NC
Bs
NC
RAL
NC
TEST
NC
DISP
NC

NC
LOAD
NC
CcP

NC
EION
NC

(0 '0) wBug

EID2 =<
NC

Voo x>
NC

D7

NC

D6

NC

D5

NC

ba

NC

D3

NC

D2

NC

D1

NC

o]0}

O 0 0O0OO0DODODOGODOODDO OGO OND DO OOOCODODDRDOQOODGRODODODODODOAQQDOO O OQRQOODDOoODOOODQODO

NC
o vo
onNC
O v2
o NC
o VDDM

Y
7

NR' 0159

&

j— PAD No. 1

PAD No. 160

Chip size: 13.05 x 1.98 mm
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Pad Coordinates

PAD No. Signai X coordinate Y coordinate PAD No. Signal X coordinate Y coordinate
1 o =5360.0 825.0 41 O41 -3180.0 B25.0
2 02 ~62B0.0 B25.0 42 042 -3080.0 B25.0
3 03 -6200.0 825.0 43 043 -3000.0 825.0
4 04 =-6120.0 825.0 44 Qa4 -2820.0 825.0
5 05 -6040.0 825.0 45 045 -2840.0 825.0
6 08 -5960.0 825.0 48 046 =2760.0 825.0
7 o7 ~5880.0 B825.0 47 047 —-2680.0 825.0
8 o8 -5800.0 B25.0 48 Q48 =-2600.0 B25.0
9 Co -5720.0 8250 49 049 -2520.0 825.0
10 010 -5640.0 B25.0 50 050 -2440.0 825.0
iR O11 -5560.0 825.0 51 051 -2360.0 825.0
12 o1z -5480.0 B25.0 52 052 =2280.0 825.0
13 013 =3400.0 825.0 53 053 -2200.0 825.0
14 o4 -5320.0 825.0 54 054 =2120.0 B825.0
15 015 -5240.0 825.0 55 055 —2040.0 825.0
16 (92 [ -5160.0 825.0 56 056 -1960.0 825.¢
17 017 -5080.0 B25.0 57 057 -1880.0 B825.0
18 018 -5000.0 825.0 58 oce =1800.0 825.0
19 19 —4920.0 825.0 59 Qs -1720.0 825.0
20 020 -4840.0 825.0 [:14] 060 -1840.0 B825.0
21 o021 —4760.0 825.0 61 081 =15660.0 825.0
22 022 —4680.0 825.0 62 062 -1480.0 825.0
23 Q23 —4600.0 825.0 63 063 -1400.0 825.0
24 024 —4520.0 825.0 &4 064 -1320.0 B25.0
25 025 -4440.0 825.0 85 085 —1240.0 825.0
26 026 -4360.0 825.0 66 Cee —1160.0 825.0
27 027 -4280.0 §22.0 &7 087 -1080.0 B25.0
28 028 -4200.0 825.0 68 [01:1:} -1000.0 825.0
29 029 —4120.0 §25.0 69 068 -820.0 825.0
jcly 030 -4040.0 825.0 70 070 —840.0 B25.0
3N 031 ~3960.0 825.0 71 o71 —760.0 825.0
32 032 -3880.0 825.0 72 072 —680.0 825.0
33 033 ~3800.0 825.0 73 073 —£00.0 B825.0
34 034 —3720.0 825.0 74 074 ~520.0 825.0
35 035 -3840.0 B25.0 75 o758 —440.0 825.0
36 03p -3560.0 825.0 76 ore =360.0 825.0
37 037 —-3480.0 B825.0 77 Q77 -280.0 825.0
38 [o)ct:] -3400.0 825.0 78 o78 =200.0 825.0
39 Q39 -3320.0 B25.0 79 Qore -120.0 825.0
40 040 -3240.0 825.0 80 080 -40.0 825.0

Continued on next page.
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Continued from preceding page.

PAD No. Signal X coordinate Y coordinate PAD No. Signal X cocrdinate Y coordinate
51 oa1 40.0 8250 121 o121 3240.0 825.0
82 082 120.0 825.0 122 0122 3320.0 B25.0
83 083 200.0 825.0 123 0123 3400.0 825.0
B4 04 280.0 825.0 124 0124 34580.0 825.0
85 085 360.0 825.0 125 0125 3560.0 825.0
85 Q86 440.0 825.0 126 0126 3640.0 825.0
87 087 620.0 825.0 127 0127 3720.0 825.0
g8 088 600.0 B25.0 128 0128 3800.0 825.0
B9 089 680.0 825.0 129 0129 38580.0 825.0
90 090 760.0 825.0 130 0130 3960.0 825.0
91 o9 840.0 B25.0 131 o1 4040.0 825.0
02 092 920.0 825.0 132 ;32 4120.0 £§25.0
93 083 1000.0 825.0 133 0133 4200.0 §25.0
94 094 1080.0 825.0 134 0134 4280.0 B825.0
95 095 1160.0 825.0 135 0135 4360.0 825.0
96 096 1240.0 825.0 136 0136 44400 825.0
97 097 1320.0 8250¢ 137 0137 4520.0 825.0
98 098 1400.0 825.0 138 0138 4600.0 825.0
99 099 1450.0 825.0 139 0139 4680.0 B25.0
100 Q100 1560.0 825.0 140 0140 4760.0 825.0
101 0101 1640.0 825.0 1 o141 4840.0 825.0
102 0102 1720.0 825.0 142 0142 4920.0 825.0
103 0103 1800.0 825.0 143 0143 5000.0 825.0
104 0104 1880.0 825.0 144 O144 5080.0 825.0
105 0105 1960.0 E25.0 145 0145 5180.0 825.0
106 01086 2040.0 825.0 146 0148 5240.0 B25.0
107 0107 2120.0 825.0 147 0147 5320.0 825.0
108 Q108 2200.0 825.0 148 0148 5400.0 825.0
109 0109 2280.0 825.0 149 0149 5480.0 B25.0
110 o110 2360.0 825.0 150 0150 5560.0 825.0
111 o111 2440.0 825.0 151 0151 5640.0 825.0
112 o112 25620.0 825.0 182 01562 5720.0 825.0
113 13 2600.0 B825.0 153 153 5800.0 825.0
114 0114 2680.0 825.0 154 0154 5880.0 825.0
1156 o115 2760.0 825.0 155 0155 5960.0 825.0
116 Q118 2840.0 825.0 156 0156 6040.0 825.0
117 o117 2920.0 825.0 157 57 6120.0 B2E.0
118 o118 3000.0 825.0 158 0158 6200.0 825.0
19 0119 3080.0 B25.0 159 0159 £280.0 825.0
t20 0120 3160.0 8250 1680 0160 £8360.0 B25.0

Continued on nexl page.
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Continued from preceding page.

PAD No. Signal X cocrdinate Y coordinate PAD No. Signal X coordinate Y coordinate
161 V5 6300.0 -825.0 191 EIOA -450.0 —825.0
162 NC 6075.0 -825.0 192 NC -675.0 -825.0
163 va 5850.0 -825.0 193 CP =900.0 -825.0
164 NC 5625.0 -825.0 194 NC -1125.0 -825.0
165 VpoH 5400.0 -825.0 195 LOAD ~1350.0 -825.0
166 NC 5175.0 -800.0 196 NC -1575.0 8250
167 V2 4950.0 —800.0 197 M ~1800.0 -825.0
168 NC 4725.0 -800.0 198 NC —2025.0 -825.0
169 Vo 4500.0 -800.0 199 DISP -2250.0 8250
170 NC 4275.0 -825.0 200 NC —2475.0 -825.0
m DO 4050.0 —825.0 201 TEST -2700.0 -8250
172 NC 3825.0 -8250 202 NC -2925.0 —825.0
173 D1 3500.0 —825.0 203 R —3150.0 ~825.0
174 NC 3375.0 -825.0 204 NC -3375.0 -8250
175 D2 3150.0 —-825.0 205 BS =3600.0 -825.0
176 NC 2925.0 —825.0 206 NC -3825.0 -825.0
177 D3 2700.0 -825.0 207 Vgg —4050.0 —800.0
178 NC 24750 -825.0 208 NC —4275.0 -800.0
179 D4 22500 -825.0 209 Voo —4500.0 -825.0
180 NC 2025.0 -825.0 210 NC -4725.0 -825.0
181 Ds 1800.0 -825.0 211 Vo —-4950.0 -825.0
182 NC 1575.0 -825.0 212 NC -8175.0 —825.0
183 D& 1350.0 -800.0 213 v2 -5400.0 -825.0
184 NC 1125.0 -825.0 214 NC -5625.0 -825.0
185 D7 900.0 —-825.0 215 Va -5850.0 -825.0
186 NC 875.0 -825.0 218 NC -6075.0 —825.0
187 Voo 450.0 —-825.0 217 V5 =6300.0 -825.0
188 NC 225.0 -826.0
189 ElO2 00 —825.0
180 NC -225.0 —825.0

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

W Anyone purchasing any products described or contained herein for an above-mentioned use shall:
(D Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., 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 tor any fault or negligence which may be cited in any such claim or litigation on
SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of their officers and employees
jointdy or severally.

W Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYOQ 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 ot third parties.

This catalog provides information as of December, 1995. Specitications and Information herein are subject to

change without notice.
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