
Ordering number: EN 2290C 
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CMOS LSI 

No.2290C LC7582,7582E,7582W 
srnYo LCD Driver 

Overview ' " .//' 
The LC7582,7582E,7582W is a general-purpose LCD driver d e s i g n ^ for usfc.in c&ctron^/tuning 
frequency display or microcomputer-controlled system applications, : / ' / 

Features . , 
- 53 segments (max,) output {Static display) / / •>, % 
. Drive system: 1/1duty (53 segments), 1 /2duty C104 N ^grieftts) 
• Data input: 3 serial input pins / / ''V, 
• 2 pins for 5-level AD converter (Level m^/r Ufe.-, 
• 2 display (DSP) pins for direct display// .,5' 
• INH pin for blanking out display .//* /" 

/ ,.<fS:' ill. 

Absolute Maxlmm Ratings at Ta=25 C.V^'OV 
Maximum Supply Voltage VDDmax VDD 

Input Voltage 
"Let v ̂  1) g^U^gjfefeft / / 

INH & / / 
V in(2> SUli % J § | f 

/ / ''̂ llk 

ipL 

unit 
-0.'3 to +7.0 V 

-0.3 to Vdd+0.3 V 
-0.3 to +7.0 V 

Output Voltage 
Output Current 

' in¥ 

Output OFF(Used -0.3toVDD+0.3 
as AD1,AD2,DSP1,DSP2) 

J&UHtfev,...̂  

/ / 
Pdmax / Allowable Power 

Dissipation 
Operating Temperature Topg 
Storage Temperature 

O^put OFF 
^ytput OFF 

-0.3 to Vdd+0.3 
-0-3 to Vdd+0.3 

V 
V 

100 uA 
1.0 mA 
100 mW 

-30 to +85 
to +125 

Case Outline [LC$$82] % Case Outline 3159 [LC7582E] Case Outline 3190 [LC7582W] 
(unit: mm) .// (unit: mm) 

SANYO: Qll>64ft 

Specifications and information herein are subject to change without notice. 

SANYO: SQFP64 

SANYO Electric Co., Ltd, Semiconductor Business Headquarters 
TOKYO OFFICE Tokyo Bide*..1-10,1 Chomo, Ueno, Taito-ku, TOKYO, 110 JAPAN 

N132JN/8071JK/6038YT/9026KI/TS No.2290-1/9 



IC7582,7582E,7582W 

Allowable Operating Conditions at Ta=-30 to +85°C,VSS=0V 
Pin 

Vnn V, 
min typ 
3.0 
3 .0/v 

OSC 
"AL 

16H 

OSC 

OSC 

OSC 
CLK 

"sup 

Serial Data Pulse Width t1 
t2 

B t. 

CLK,DATA 
ti 

ce.bata 
CE , CLK 

max unit 
6.5 V 
YDD V 
6.5 V 

V 
V 

-K ^ 3 V D n / / V 
0. 8Vt»n ... ' 6.5 V 

° ' 7 W S X 6.5 
/ / °'3VDD 

Supply Voltage »DD »DD 

L̂CD L̂CD 
Input "H"-Level Voltage VIH(1) m 
Input "L"-Level Voltage V IL(1) " 
Input "H"-Level Voltage VIH(2) Sl»H,SH6 [Output OFF (DSP 1, 0.7VDI} 

DSP2-used mode) / / JI&, 
Input "Ln-Level Voltage V IL(2) " 
input ttHB-Level Voltage VIH(3) CEPCLK,DATA 
Input "L"-Level Voltage V IL(3) " 
Recommended External 
Resistance 
Recommended External 
Capaoltanoe 
OSC Guaranteed Range 
"L"-Level Clock Pulse 
Width 
"H"-Level Clock Pulse 
Width 
Setup Time 
Data Hold Time 

0.2Vi 

m 

25 50 
/ 

Oi 25 

* 25 
0*25 

1 
1.25 

, DD v 
kohm 

PF 

100 kHz 
usee 

usee 

usee 
usee 
usee 
useo 

1 useo 
usee 

Electrical Characteristics under Conditions 
/"..•"Pin 

Input "H"-Level ITHf - v Vt=S*5V 
Current \ , IKH 
Input "L"-Level ^ i l O ) 
Current / 
Input " H" -Leve 1 Jj^ ( 
Cu rren t //' •:•• ••• 
Input nLn-Level//iILfyp... 
Current /./ sffv.* 
Input * Hn -Leyil 

M Current / / 
Input nL"-Level 
Current / "" 
Output "H- Levil 1) to S53 
Voltage /'/ 
Output " L - V o i i V) " 
Voltage 
tyfyput " ^ J k y e l Yofl(2) C0M1 tC0M2 

; Output ve 1/ V0 L ( 2 ) 
Voltage 

vj fdv 

v^ov 

VVDD 

v I = ov 

Io=-10uA 

Io=10uA 

Io=-100uA 

Io=100uA 

mln 

VDD-1.0 

vLCD-°'6 

typ max unit 
5 uA 

5 uA 

10 uA 

10 uA 

10 uA 

10 uA 

V 

1.0 

0.6 

V 

V 

V 

Continued on next page. 

No.2290-2 /9 



IC7582,7582E,7582W 

Continued from preceding page, 

Center Level 
Voltage 

'MID 

MID 

Pin 
i t VLCD=6.5V, 

Io=*100uA 
W 3 . 0 V , 
IO=2100UA 

min 
2.65 

typ 
3.25 

0.9 t»5 

max unit 
3 . 8 5 V 

2.1 V 

1st Step Lighting 
Voltage 

2nd « VA2 

I > 3 

S45,S47 0 , 0 7 V D D 0 . 1 V D D O . T 3 V D D V 

3rd 
1th 
5th , A 5 

n 
tt 

IT 

tl 
IT See Fig*1 : vvvyvpp 

R=5Ikohms,C=6g0pF MQ 
Step Voltage Di f f . V g t e p 

OSC Frequency f Q 3 C 

Supply Current 

Hysteresis Voltage VJf cfe^LK.DATA V D D = 5 V 

08C 

V. 

0.17 Vjjjj 0. 2f|W 0 . 2 3 % V 
0-27Vdd 0 . 3 ^ ^ 3 3 ^ / V 
0.37Vdd O.HVDI) 0.43Vdd V 
0.if7VDD O.5Vjj0 0.53VDD V 
o.o9vnn o.itVrm v 

EB kHz 
1 mA 
2 mA 

V 

Fin Assignment 

31 

SI C 
S 2 C 
S3 C 
s* c 
55 C 
56 C 
S? c 
se C 
S9 C 
si&c 
sn c 
SI 2 c 
Si 3 
SI 4 
SI 5 
SI 6 

R 

S i i i i s i i i i i g i i i l i i 
n m n n n n n n n n n n n n n 
. M 63 62 61 W 5S S8 $7 56 55 54 53 62 5) SO 49 
1 4B 
2 
3 
5 
6 / d 
7 L C 7 5 8 2 / / « 

/ 
% 

Fig.rt step, Voltage Dif ference 
• / In^liti ;yolt on S45(AD2) ,S47(AD1) 

10 
\\ 

12 
dl3 

L C 7 5 8 2 

L C 7 5 8 2 E 

LC7582W 

17 \9 19 20 21 22 23 & 2$ 26 27 & 31 
rjiyoTTDTTTin u u un u o y IT 

$43 

536 1 

S34 /.. 
S33 .// 

• S32 r 

Vsiep 

Velap 

Vst ep 

Vst «p 

Val ep 

Block Diagram p 

~ % * 

i n 
^ Q 0 

osc o-

10 J!''' • 
f- - ' 

;., COM MOW 
DRIVER . 

im o-

CLOCK 

§ § § § § ^ _ 3 < < < < 

OO Q Q 

LATCK1 A. DRIVER (1 —56t*ts) 
LATCH2 A DRIVER (67~1l2b.u) 

ADC ADC 

n c -o S47 (Aftl) 

6 o o 

8 d 

SHIFT RE GIST OR (56 Ms) 

O 
ft 

-O Ŝ(ALD 

N o . 2 2 9 0 - 3 / 9 



IC7582,7582E,7582W 

Pin Description 
. SI to 
. S^6(DSP1) ,SM(DSP2) 
. Sn(AD1)fSH5(AD2) 
. SM8(DSP0UT) 
• SH9 to S53(AD01to5) 
. COM 1,2 

: S ip 
. CE,CU,DATA 
• *ss 
. INH 

. OPEN 

Segment output pin 
Segment output or DSP input pin 
Segment output or AD input pin 
Segment output or DSP outut pin 
Segment output or AD output pin / / 
Common output pin <C0M1 only i s npf i fog* and 
in this case COM2 is open.) / / it, 
LCD bias voltage setting pin / / ^ / / 
OSC pin / / JP1' ^ / / 
Input pin for serial data tr^ri^fer 1| / / 
Power supply pin /'/ 
Display blanking input pin (Avai lable f o / output 
dr iver only. Therefore, pan be also 
transferred during unligbting/) v 

No oonneotion 

Data Transfer Mode 
. 1/1duty 

Transfer direction {56 bite) 

Dl 02 D3 04 D 5 06 07 OB 047 D4&7, D50 5̂2 D53 Op Do 0 

1/2duty (When the number oJ^ isp l i^^ not exceed 52, t ransfer 
data i s 56 b i t s lpl^fe* T^&iisf&r motto i s the same as f o r 1/1 duty. 
Data of D5*J to D/p{> only c^rife^t be changed.) 

Transfer direction ( l l2 ,Mis ) 

01 D2 D3 04 05 06; 07 DB. 049 D50 D51 052 D53 Do Do 0 

054 055 05? OSS'- m D6U 0102 0103 D104 0105 D106 X X t 

" / /" D5 3 > D106: Dunroy bit (don't care) 

D1 to D5a . : Dlaplay data (1/lduty) Lighted at "1" 
D1 to : Mspi^iy: data (i/2duty) Unlighted at «0" 

(No^ej Wheft! the AD, DSP functions are selected: 
D53 Dummy bit (don't care) 

D&| to D106 Dummy bit (don't oare) 

DP ibirive 'ffibde select bit 
' V ^ 1/2duty at 

>•. 1/Idtity at tt0n 

DQ ' ' : AD, DSP function select bit 
AD, DSP function at n1n 

..' ../Segment output at "0° 
X "x/s Don*t care 

(Note) When the AD, DSP functions selected are not used t f i x the 
AD1,AD2,DSP1,DSP2 pins at VDD or Vss. 

No.2290-4 /9 



IC7582,7582E,7582W 

Sample Transfers 
. 1/1 duty 

01 02 03 

, 1/2 duty and 52 segments or less 

| D1 | 02 | D3 | 

. 1/2 duty and 52 segments or more 

| D1 I 02 I D3 I 

052 D53 0 Oo 0 

or less 

052 053 1 Do 0 
^yS / / 

D52 D53 1 Do 0 054 D56 D5? &106 / / r X 1 

(Note) 1/2 duty and 52 segments or less do not allow Jrarisfer shoM below. 

D54 D55 056 0105 D106 X X 1 

Serial Data 
. 1/1 duty (56bits) 

CE -

CLK -

D A T A -

Internal LATCH1" 

D1 

.• t? 

\r~r D2 / j£<i X o* 

tl Isupt Uu0 iii-'Jfllh 

• 1/2 duty (112bits) 

CE: 

C L K 

DATA "y-

j ^ f ^ u / Z j 

•f 14 

"L 
f D1 

Atl W 

Dn 1 

u 
054 

M -
Outjptit Waveforms 

x X V V 512 '(Hz} 

v V / 

C0M1 — 

S1 — $53 r i 
Unsighted tine Lighted tine ^ 

J V-,.i_r __u. 

Dh 

L 

— Vu* 

— OV 
— Vloo 

— OV 

N o . 2 2 9 0 - 5 / 9 



I C 7 5 8 2 , 7 5 8 2 E , 7 5 8 2 W 

1/2 duty 

C 0 M 1 — 

fpK 
512 

COM2 

31 to 552 outputs for 
segments on C0M1 side 
being lighted 

S1 to S52 outputs for 
segments on COM2 aide 
being lighted 

SI to S52 outputs for 
segments on C0M1, COM2 
sides being lighted 

SI to S52 outputs for 
segments on C0M1, COMZ 
sides being uniighted 

Sample Display 
• S t a t i o d r i v e (1/1duty) {AD, 

(HZ) 

A 

m 
sip p 

m 

r 

VtCD 
1 j VLGO 
ov 

;'Vlco\ 

ov 

VLCD 

— QV / 

. VLCO 

— O V 

— Vlco 

— O V 

Js 
(Up to 53 segments usable) 

0) (?) p / 5) ^ ^ ^ ^ 

LW / LJ: o 

STERE^/MEMgg^ AuffrlftllNE /'/ 

o u 

1/2duty 

I f 

%,, Jt 

Note: O : Number of segments 

If /Vsegments-used applioation <Up to 104 segments usable) 

@ i > 4 ) ® CD 

0 / q n n Ammtz « j i j 0 o O o O O 

CO 

M H Z 

kH2 

rwD .. 

A- CD 
CH MEMO 0JSP1 

D I S P 2 

Q ® 
A M S 

P on 
U BC NOR 
9 'J' 

N o . 2 2 9 0 - 6 / 9 



IC7582,7582E,7582W 

Sa*ple Application Circuit 1 

660P 

-AW-
51k 

W 

From oontroller 

Savple Application Circuit 2 

osc 

VDD 

JKFR 
VUCD 

T j vss 
C E 

C L K 

5 -T** < 
I 
I 
I 

D A T A 

LC7582 
IC7582E 
IC7582W 

From controller 

6B0P 
HI— 

- v . l . 

I 
...isSi 

'n'lffl'l'yi 
I j$S5 

CE 
CLK r.;: 
EMTA 

LC7#82 
L£Z582E 

1UE7582W 

Note) The internal display data is indeterminate immediately after VDD rise. 
I f k ^ t l ighted as i t i s , the display w i l l have no 
melting. %The||isplsy/is forced to be unlighted when the INH is at nLn 

^lyve l^v 'D^n^ re|4^se ("H") unt i l the transfer of display data from 
/£'iie incompleted. 

N o . 2 2 9 0 - 7 / 9 



LC7582,7582E,7582W 

Correspondence between Transfer (External Input) Data and Output Pin 
(Note) C0M1 only is used at 1/1 duty. 

— 

S47 04? D94 S*ARI 

096 SKDSP01 
//D97 *DSP02 

J/ 
D98 * A R 0 1 O 
D99 j K A L O ! 

• ^AROl/ D100 * A R 0 2 
D101 *AL02 O 

*AR03 DW2 5KAR03 
D103 * A L 0 3 O 

, SKAR04 D104 * A R 0 4 O 
D105 *AL04 

*AR05 
Alwtya lighting &AR05 
Always lighting * A L 0 5 

Note 
• DSP! 
• DSPOt 
. DSP2 
, DSP02 
. AHI 

: External display input data name. 
: External display output data name. 
: External display input data name, 
r External display output data name. 
: AD converter input data name. The 

The output is DSP01. 
The input is DSP1. 

The outut is DSP02. 
The input is DSP2. 

output is AK01 to 5. 
AR01 to 5 : AD converter output data name. The input is AHI. 
ALI : AD converter input data name. The output is AL01 to 5. 
AL01 to 5 : AD converter output data name. The input is ALI. 

H o . 2 2 9 0 - 8 / 9 



LC7582,7582E,7582W 

OSC Frequency 
When determining the OSC frequency, see below. 

F ig . 1 OSC Frequency at OSC Pin vs. CR 
fosc w cR 

M X 
M 

150 

125 

100 

b5 

75 >» o a o> 
D C V 

£ 5 0 

o w o 

25 

-6.5V 

R-3OH0 Const.. 

3V' 
" 4 

4V 

/ 
T-T-

0 1 2 3 • .4 5. .-• £ 8 9 
Product of ^ ^ a t a n m ^ ^ C^oitf t f t^ipCR x 10~5 aeo 

Fig. 2 OSC Frequency at OSC Pin vsv ^nfr 

10 

m 

.100 

o a 0) 
5 0 

a> u 
o 
s 

rose - vop 

CR-3.0X10̂ . (soc) 

6 . 0 6 . 5 

1 H 
Sioo 

fosc " Ta 

ieo 

a 60 8 4) 

£ 40 
t*4 

8 20 

0 -40 —20 20 4 0 60 
Ambient Temperature,Ta - C 

1 1 
r CR 1 • i\ j " S4C 

0X1 0-5 &OC 

6 6X1 O-5 sec 

voc -5V 
R«30kn const 

60 

// " V 

^terny|/resistor value 10kohms to 100kohms (carbon) 
R e c o ^ e ^ d c a p a c i t o r value 330pF to 3300pF 

/ / 330pF to 820pF (ceramic, temperature 
coe f f i c i en t : 0) 

" X , / 1000pF to 3300pF (polyester, temperature 
coe f f i c i en t : plus) 

Infotrntiio* (ir>c:hid«%8 c»emi trtd c»cml r»r«moi9rs) heidit 4 for extmpto onV: >1 ** n<>' volume pioducion 
SANYO beeves nfofm«iion her«r» « accu<«le ccVabfe. bul 00 fuirtruaoft m»dfl o* rripl«d regntctaf il» uie <y 4ri/ «r»t«-
•11101116 pi tfiteRoCTuit projieriy njl«H Of olher of third pjri*| 

N o . 2 2 9 0 - 9 / 9 


