Ordering number : EN4800C |

SANYO

SANYO Semiconductors

DATA SHEET

LC75822E/75822\W — LCD Display D

Overview

The LC75822E and L.C75822W are general-purpose LCD
display drivers that can be used for frequency display in
microprocessor-controlled radio receivers and in other
display applications.

Features

* 53 segment outputs (the maximum for static drive)

» Two drive types: static (1/1) duty (53 segments) and 1/2
duty (104 segments)

+ Serial data input supports CCB* format communication
with the system controlier

« INH pin for turning off all display output

+ The L.C75822 is a CCB version of the LC75821 product.

s CCB s a trademark ot SANYO ELECTRIC CO., LTU. /

+ CCB is SANYO’s original bus format and all ths Lus
addraases ars controtisd by SANYO.
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LC75822E, 75822W

Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg =0V
Parameter Symiol Conditions Ratings Unit
Vppmax | ¥ kD 47 v
Maximum supply voltage Lo DD ,..A_b__m 70
VLw- \“LCD '_‘_0’.0 Y] “;\r} +0.3 v
Vint CE, CL, DI, INA -0.310+70 v
Input voitage
Vi | OSC: ouput off 7 03y peva 1 v
Outpul voitage Vour | ©OSC: output off -0 0. -+03 ¥
lout! 5110 853 LA
Ouitpul current OuT / p | Job |
lour2 | com1, com2 1.0 inA
Allowable power dissipation Pdmax | Ta=B5C 100 miy
COperating temperature Topr —40 ta+F5 c
Storage temparature Tsky /. 5610175 '
Allowable Operating Ranges at Ta = —40 to +85°C, Vgg =0V
Pammater Symbal Corditions / [ min tw_ mex Undt
v ¥ o] 8.5 v
Supply voltage DD oD /. o ‘l“ /.
Vico | Vigo / . a0 Voo v
Input high-level voltage Vit TRH T a7 V'DD_[ 8.5 ¥
kwt low-level W“&gﬂ V"_“ rﬁﬁ d 03 Voo v
Input high-loval voltage vi2 | CE.cL DI 0845 6.5 v
nput low-lavel voltage VL2 CE,CL, DI o 0.2Vpg v
Recommendad extemal
reSISIaNce Rose osc _l 51 kY
Fecommended extemal ;
capacitance Coge | OSC 580 pF
Guarameed oscillation range losc | 0SC W 4 7 25 50 100 | k2
Clock low-level pulse width taL CL 250 ns
Clock high-level pulse width L |CL 250 ns
Date setup time Ly CL D 250 ne
Data hold tme L CLi D! 250 na
CE wall tima tep E/CL 250 ng
CE agtup iime e /|FECL 250 ns
CE hold ime teh | CE, C 280 ne
Electrical Characteristic’ for the Al ~able Qperitiag Ranges
Paremetar ¥ Symdx l / Conditions. min vp max Unt
Input high-tevel curment ' ==, DL TR =85 Y 5 A
Input fow-levet current W CECL DViFA: V=0V s uA
Cutput high-level voltara dq 5110 853 [g = —10 pA Vop—1.0 v
Outplit ow-laved vowigs, -I'- M 51 /S5 g =10 pA 1.0 v
Qutput high-evel /ot age Vo ! | COMY COMZ: I = 100 A Vi cp-08 v
Cutput low-levr/ v Mege [ 252 | <om, come: 1= 100 yA 0.6 v
Vmip! /[ 20M1, COMZ: Vi cp =65V, Ig = 100 pA 265 3.25 385 v
Mid-lavel vie ge [ Ywot /] . R ks
Yo~ COM1, COM2: ¥V ¢ =30V, Iy = 100 pA 0.8 1.5 2.1 v
Csdillator {requency lese OSC: A=51kQ, G =680pF 40 50 60 kHz
Hyslaresis woltage Vi CE.CL, Di:¥pp=5V 0.3 ¥
0.8 mA
Curreni draln o oo
1/ ke {Vieo 2 mA
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LC75822E, 75822W

Pin Aasignment

Block Diagram

3553388000838

4B 47 45 45 44 43 42 4) 4D 39 34 37 36 35 34 32

s4p Clao 2 sn
549 []50 310 s%0
550 51 301 sz9
851 52 29 s
552 [ 53 201 527
553 [] 54 2713 526
050 ] 55 261 525
vpo ] 56 LC75B22E 2547 524
T O 57 LC75822W 24 [ SPEN
vico (|58 2|y 54
vss (] 59 2y 522
ce (]850 217 52
oL 061 o[ s
D []62 1whs
COMZ []63 18 1]
coM )64 . 17h &

= e = =

CaM1
COM2
S1
>
5%
= 547
549

DRIVEF. {? 1o 56 bita)
DRIVE.AAST to 412 bita)

COMMON

DRIVEF r
VBNV
CLOLK

Ao 7
o of—r‘ma—“] 7
CL O WIEP = SHIFT REGISTER(56bita)
CE /0~ - /
g 3 ;
Pin Functions
/P 7 Function
Sits®a [ Sepinent output pina
cOM1, Comz Common oulput ping (Only COM1 (& usad In static (1/1) driva. COME must bs left open In that mods.)
YLD LCD bias voltage ssting
osc 77 Toscitator connection
CE, GL, Di "7 | serial data transter inputs
ls_s-,__\fm Power supply
Diaplay off control Input
WA TNH = low {Vgg) .......... Display off (51 to 5§53, COM1, COM2 = fow)
TRH = high {Vgp).........Dleptay on
Note that sarial data imnafers are atill allowed when display output is tumed off using this pin.
OPEN Maks no connections o this pin,
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LC75822E, 75822W

Data Transfer Format

1. Static (1/1) duty

—— Transler direction (64 bits)

o1 ]aflolo|1{o] 1 —o[oe|o3}

By By Bz 83 Ap Ay Az Aj

[o50 051 [psz [ [oP 1.0 [ 0]

2. 142 duty (Only 64 bits need to be transferred if there are no more than 52 display segmevits. The * . -fer format iz
identical to the static duty case. It is not possible to change the D54 to D106 data withon¢ specifing the Dl to D52
data.)

Transfar direction {128 bits)

[(olvr]ofalolvio[tp—forfeafos[ 77 Toso =05 Mz&uq

Bp By By By Ag Ay Ay Aj

|—{ o[1]oJofor[o]t }—os4fossfoss] ./ s aprsioe] x [ x [ 1]
B By By Bz Ao Ay Ay Az 1 > valves ! bits D57 ard D106 are knored.
ld{h ~

CCB address: AZy
DP; Drive type selection bit
DP = 1/1 duty
DP=1: 1/2 duty
DI to D106: Display data
Dn (for n = 1 to 106} = 0: Segmen! cif
Dn {for n =1 to L06} = 1: Segmipi on

x: don’t care
‘Data Transfer Examples
1. Static duty
Lo felefe i FofnI=prpefosi " orloms[0 [ o0 ]

2. 172 duty with 52 or fewer sezuients
(oo Tofa e m—{oroelos] 7 Toselos[ i [0 0]
3. 172 duty with more'than 52~ sm. -

Colfoln ol Tolvi—forjoelos] oseoss[1]o]o ﬁ

jowsforos] x [ x [ 1|

Note: ‘1The tcllowin, aansfer format is not allowed in 1/2 duty with 52 or fewer segments.

[0 Jojo o] o] }—{osfoss o8] T [owsore] x [ x| 1]

No. 4800410



LC75822€E, 75822W

Sorial Data

1. Static duty (64 bits)

CE J i L -
ey 4
cL { l | ;__J—‘l. _]_L —_—

TeH oL

o] Q

o Yo Yo Y Yo X X o YoeX 277 Xl
] /

lds 1dh

2. 172 duty (128 bits)

CE | /

—.—1
tep |Tra ter |
e |--1-|

NS N U N U I P o O A I I I

| '
téH T

—, ~ 1o - $
ol 0 X OXUXDXTXIOX_;X oL X }__40!
ldaa tdn
CE ), i I_

P N T T O s U etV PR [ I I
olio_X1XuToX'_JqX1V0A_rx D‘:-_XD&E:X:: X1 X

Output Waveforms
1. Suatic duty
g
I_ _i r ——i —— WYieo
comy  — - — —— —
/. — ¥
l_ ’— Len
s — |—4 I— — v
_Sagrnem off period | Segment on pariod |
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LC75822E, 75622W

2. 122duty
- — — ¥
| ._.—]H —J'—L— r—l—.||-—- — _— 1.;‘::{3
CaOMI —|r - L.‘ ._1 - — v
jrer—s ey — ?’.CD
comz | H || [ ] [T A
L _A Y L] 7/ 4
%[Hz] l
51 to 552 autputs when the | I—'l — fico
COM1 segment is on
-+ _J — s
! |
51 10 552 outputs when the ! ‘ | — Vico
COM2 segment i on I l
— -+ — ov
dnEt
1 |
S1 1o 552 outputs when both v |
Ihe COM1 and COM2 | I B oo
segments are on B 1_ / R I [ o
| S INEP
51 10 552 outputs when both [ —l ' L — Vo
the COM1 and COM2 | | J ‘ | ‘_
sagments are off || L
/1 I_I 1 | ov
Display Examples

1, Static drive (1/1 duty)

Example witn /0 segm’ 18, 10 b $egments ran be driven.)
@ i @ O @ /@ 0
MO A >
KW ~ - . — WMHz —
Lw N L' o L' L’ kHz ’_‘
| !
STER &  MEMO AUTO TUNE &
lV @ o @

2. 172 duty firive

Note: Mumoers in drcles indicate the number of segmenis usad.

Exarap's with 80 sagmenta {Up to 104 segmanis can be driven.)

jr_@ © ®o © 08 o 08 o
ot ST LT T o %=
S R ===
ws C-(00000J00000%
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LC75822E, 75822W

Sample Application Clreult 1

690pF |
I ' L
t 51kl |
; l Voo
+ = —— AP [
H [/ L s22e
ey o L 76B2%
o T Vss
”wr |
——l- CE '
From the controlier -~ I o1
' — r]
. - YA
Sampie Application Clrcuilt 2 e
B8UpF |
—l— |
f —_— — 05C
511 I
— E —~ Voo
L s ey T "™ Leresaze
J ¥ I Vieo | 075B22W
(- 'L‘—"“—'—I Wss
L, CE
From ! omnte 4 |
{—-—-— i oL
—_— Lm

Note: The internal display data -~ nr :fined ‘wien power (Vpp) is first applied. Since a meaningless pattern will be
displayed if the dis .y is sumed on inihat state, the display should be turned off by setting INH low and tumed
on only afrer display 'ata b 3 beenseit from the controller.
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LC75822E, 75822W

Transafer (axternal Input) Data/Output Pin Correspondence

Hote: Only COM1 s used n utatic (17 awiy) drive.

opP 0 1
) COM1 come
Outpit pin 11 daty 112 duty
™M O
51 D1 = =
D3 o) 7
52 [0.] s + <3
05 o 4 N
s3 D3 5o s ——]
i/ 1 /
D51 3]
s28 D28 = s —+ 7
D54 70 7
527 D27 = 4, 1 5
Dss T
528 D28 e /. 5
77T RN -
542 bea 77 A T A 5
5 Da4 Ded / o
“ Dea I" 0
o
545 DS = : i 5
Tom. 0
546 D48 S a >
/ = -—5
547 D47 2 L, 5
— ——
543 D48 - + 5
. - O
S48 D49 4,
/ 1 pes__ /. o
0100 O
S50 DEy |~ — o1 —_ 5
. D702 o)
$51 51 | e 5
552 Ds2 o 0008 &
0105 O
Always on O
w3 A
59 J _ /. Always on Q
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LC75822E, 75822W

Oscillator Frequency

Refer to the figure below when determining the oscillator frequency.

Oscillator frequency, foge — kHz

Recommended ranige for eviernal resistance:
Recommended range [ur/external capacitance: 330 to 3300 pF

150

100

B=30k$ Conet
Taw?,T
125 il /
y ’
: l
.\zlc av ]
w100 7 : —
_§ 4V N
g |
E- 75 /, .,
3 N |
* |
g
& %0 4 — L
Are ’
2 /
I/ ~
l
o / |24
0 1 3 4 £ 7 8 g 10

Figure 1 LC75822E, 75822V¥ Osc. o, ™

Resisunce « rapacitarce . < R’ x 10-5 {4)

. e supply voiteze, Vo - v

fosc ~ VoD
‘ — ——
' Ta "'&E
|
f—— il
CR=1.5%10—5% [o |
|
CR=3.0X10-7 14 'T |
- ‘ 4,
CR=“8.6X10~5 5|
L L ar- A
2.0 4, £.0 6.0 BE.5

/quency vs. OSC Pin RC Constant

fosc - Ta

KHz
8

- CR=1.5%10~5 Isi

o
o

CR=3.0X10-5Ial

2

Oscillator frequency, fngc —
-3
o

__1=*

CR=6.6X10"%1g)

(]
o

T T
Voo==3¥

0 R=30kil const

-0

—20

4] 20 40
Ambient tzmptrature, Ta - °C

Figuie'2 LC75822E, 75822W Oscillator Frequency vs. Vpp

10 to 100 k2 (Carbon resistance)

80 80

330 to 820 pF: (Ceramic capacitance with a zero temperature cocfficient}
1000 to 3300 pF: (Mylar capacitance with a positive temperature
coefficient)
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LC75822E, 75822W

B No proiw:ts des’ bed  contained heleln are intended for use in surgical implants, ife-support systems, asrospace
equirmvint, nurles. owe' control systems, vehicles, disastaricrime-prevention equipment and the kike, the failure of
which/may direc. o I actiy cziur/a injury, death or proparty loss, _

B Anyone p chas. O any producty’ described or contsined herein for an above-mentioned uae shali:

(L Accep. M res nsibility’' 80d indermnify and defend SANYQ ELECTRIC CO., LTD., ite affiiates, subsidiaries and
disitbutors = . all the!’ vificers and employeas, jointly and sevarally, against any and all claims and iitigation and all
damages, cost and rxpensas assoclated with such use:

@ Not impose-any ragpuonsibility for any fault or negligence which may be clited I any such clalm or Itigation on
SANYO ELECTHIL CO., LTD., is affiiates, subsidiaries and distibutors or any of their officers and employaes
jointly or sevaral'y.

M |nformation (including clrcult diagrams and circuit pararneters) hereln |s for example only; It is not guaranteed for
volume production. SANYO belisves Information hereln Is accuraie and reliable, but no guaraniees are made or Implled

regarding its use or any infringerments of intellectual property rghte or ather rights of third parties.

This catalog provides intormation as of February, 1997. Specifications and information hereln are subject to
changse without notice,
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