Ordering number : EN 1911C |

SANYO Semiconductors
SA/MYO DATA SHEET

CMOS LSI

LC7980  Controller for the LCD Dgt Mattix
Graphic Display

Overview

The LC7980 is a controller L5I for the liquid erystal dot matrix graphic displa) |
B-bit micrasomputer in the display RAM attached externally and gererates dot ditri LC gn-e Q_ul:
The LGTE’ED has two modes — the graphic mode, in whu:h ﬂnh bit of :lg om th'ii“ HAMK r lights or

varigty of applications. p
As the LC7980 is fabricsted using CMOS process technology, comiir
LCD davice of low poswer demanid.,

Features
1. Liguid erystal dot matrix graphic display controller
2. Display eontral capacity.
Graphle mode -=- 512K dots (2" bytes)
Character mode -—— 65,536 characters (2" charscter:
3. Character generator ROM - 7380 bits
Character font B x 7 dots 160 types A
Character font 5 = 11 dots 32 type H—b Tmﬂﬂ!w
|Extendable 1o 4K h-,-u: with an ﬂ;t-lrnll ;FFUMP

£y

B. Display duty [selectable by prugr;mi A
From static to 1/256 dury

. A variety of instruction fucntian

Package Dimensions
unit : mm
057-QFPE4A

BANYD: QIPGAR  Iam
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LCT980

Specifications

Absalute Maximum Ratings/Tg=25"C, GND=0V

Maximum Supply Voltage Vo0 max

Imput Yoltage Wi

Qutput Voltage MO

Allowable Power demand Pd mgx Ta=T81C
Oparating Temperature  Topre

Storage Temperature Tsig

Allowsble Operation Conditions/Tz=—20 1o -I‘J'qu:, GHND=0V

Supply Voltage oo W
Input "H"-Level Voltage WiH1 y
Input “L"-Lavel Voluage WLt 3 W
Input “H"-Level Valtage W2 ®T] W
Input “L"-Level Voltage Vg T W
Qutput "H"-Level Voltags Yo | = —1], E""l-"'-. 1]
Output “L™-Level Yoltage oL 0.4 W
Qutput “"H'" Level Waltage 4 Voo W
Cutput “L*"-Level Yaltage ] 0.4 W
Clock Frequanty M Mz

Electrical Characteristics T
mn  IyD  mas Ll

input Leak Current RAES, M5 — 5 & iy
Supply Current I g ma,
Pull-up Current; i [1] bl by

Timing Ghugm stley

Ma. 1311218



LC7980

(V] Bus resdiwrite operation 1 {interface with the B0-geries MPL)

READ SWCLE

WRITE CYCLE

o, ltem Condition
1 | Address set-up tima

2 | Address hold time - = ris

3 | Dana delay time — 130 e .-'EI_—ﬁﬂD"—

4 | Data hold time fFaad) — | = | rs

= - ns

= - ris

g

The input terminals are driven at 2.4V ond D45V, Timing is rmeasured at 1,5,

Ma, 19711.3M18



LC7980

{2} Bus read/write operation 2 (inferface with the 63-peries MPU)

READ CYCLE

W ¥
J
Aow, T8, RS
oR0-7

VWRITE CYCLE

RD (&

BAw, T8, RS

oan-7

(Ta=—2Mo+75T, Vpo=5v1 5%
M- Itermn
1 Addrass set-up time

Condition

2 | Address hald time - — ris
3 | Data delay time freid) . - 140 ns | Co=50pF
4 | Data hold time fread) | | - - |
5 ' | 220 | - -t rs
= |i 20 - - res

The inpﬁt terminals are drivan at 240 and 048V, Timing s measored at 1.8V,

Mo, 1917-4/78



LC7880

[3) Bus read/write operation 3

BD-saries MPU Interface IMS=GND, RE=-GND)

BoEl _\_T_\_)

YerI RO

SO T

G8-garias MPLU interface (M5=V oo, AS=GMND]

HIDATA WRITE CYOLE

AOEN ! Jr J,-f 1"1 i :‘f'_ :
TFE-R.-W,_H. fll'—.l\. a't-__
= - {

LDATA READ CYCLE

mo N\
ﬁlﬁ:h‘]__f'll

mas unit | Instrection register value
Pl A R
= +200 i ns | ooH
_|2X1D x(BHp+1) ; .
—-—-—-—FCSC <200 ne DEH, OFH
_ 2% xiHo+2)
y Foec 4+ rng | OCH
4000 GOH, DIH, O2H, 03H,
- B + 0 5 CdH, 08H, 09H, 0BH,
08H

Motes

(1) In the charactsr mods, Hp is the number of horizontal dots per character in a character digplay. In the graphic
mode, Hp indicates how many bits fram AAM appesr in a 1-byte display,

12} Fpose is the oscillating frequency, expressed in MHz,

{30 All messurement points are at 1.5V,

Mo, 138115M8



LC7880

14} Interface with external RAK and ROM

Aag-3
MAD- |5

w )
i

_ =T

w0 LEH
X

RD-7

READ CYCLE (Te==32Ma+MT, Voo=

ha. Iem
1 | MAD-15. RAD-3 read address delay vme s ns
2 | MDO-7, RDD-T set-up time - rng
3 | CE delay time % ns
S | EE hold time = s
WRITE CYCLE
tvp | max | uwni ] Cond |tion
_ — | s |
- - s
- - s
= = s
- = ris
- | - .

{11 *1 is timing in wisich display data is not written into or read from the MPU,
121 All output terminals sre undsr ao load,
(3 Al measurement poinis ane a1 1.5V,

Mo, 191161 E



LC7880

(5] bnterface with the driver L5

Tam =M+ 75T, Voo=§V= 5%, GhO

1| Clock cycle time

| Clack phase difference

na

Candition

ns

ODD/EVEN mode

| Clock risa/tall time

2
]
1 | D14 phase differeris
5 | MB phese differsnes

8%

1iiE

QDR/EVEN mode

15

195

@

ODDFEVEN mode

48

195

3

ODD/EVEN mode

(1) Al oii tarmingfedre under no boad.

its

(21 All mmﬁm@n&"ﬁmnu other than thode specified are a1 0.5V op.

Mo 1811-7/18



LC7980

Block Diagram
L1 MEB FLM
Dot countar
Data
sl ¥ irput |
=18 X T
- Dot regizoer
_“'E*'E'l o ]
s 1128
= e [ ] :
HE D-lt' B
ME: purfpui
regstar
] Meda
conirod
g [ reqii e
ton | _
ragister | Contnal
Busy signal
flag
__|Fre- | | Oscillating
ﬂluldlr cireuit
[y 2
Pin Assignment

1 KAAR
hAQ
1 MATD

1 MATI
3 MAT2

i ﬁﬁasrﬁaﬁﬁﬁﬂ £3 B2 &1 mﬁa‘ e ———

47 | —= mad
—————— JAIG
— Y|
— 02
= {11
—
— | 14
———— ADI
——— HDZ
———— AO3
————— A04
———— RO
———— ADG
——— ADY

LET980

R EEYUEBEEELSERE

Lt
=
e

MO1
(1]

Top View

No. TRI1-BME



LC7880

Function of sach block

-

Ragister
The LCTOB0 has B types of registers — the instruction reégister, data input reglster, date output register, dot
register, and made eontrol reglster.
The Instruction register stores such Imtruction codes as the start address, cursor address £
consists of 4 bits, and the lower 4 bits of the data bus, DED to DB3, are written into it ‘”
The data input register temporarily stores data to be written into the external RAM di
contral register. It consists of B bits,

The data output register temporarily stores data 1o be read from external AN

Husy flag

When tha Busy flag is "l , tha LCTEBO iz operating mwm}ﬁ'

BCreen.

Row address counter
In the character mode, this counter

Character genarator ROM
The character generatar HB has
codes from the :Itlmll &
outputs B-bit dot data. .
There are 182 kinds gl';c’hu'a

dress eouniter snd the rew address counter reach the specifisd value,

Parallel-zerial m&‘m:éhﬁ;
The two parallel-sérigl conversion circuits simultaneowily transfer parallel data from the external RAM, character
generator, and extended ROM to the upper and lower LG sereen drive circuits as sarial data.

CDD/EVEM
Date output from the parallef-serlal conversion circuit is divided into everrnumbered deta and odd-numbered
data, then output to D1 through D4,

Ne. 18119498



LC 7980

Pin Functions

Pin Mame | Pin No. Function
DEQ to 7 18 1o 23 | Deta bus -~~ Three-state |70 eomman terminal, terminal for tmmmltllng.fracelumu data
toffram the MEL.
[=] 10 | Chip select - Selection allowed when C5=0
Ms 14 Tarminal for solection betwesn the B8 and BO-series MPLU
----- BB serigs
RD (E) n ® M5=0 (when connected to the 80-series MPU)
Fesd —-- MPU *=LCTOE0
* M5=1 [when connected 1o the 68-series MPU)
Enable — Dats |s written &t the negative going
Data can be read while ADIE}=1,
WH (RW) 12 | ® M5=0 [when connected to the B0-series MPL
Write - MPL} — LC7980
® M5=1 [when connected to the GB-serles Hii' b
Fead/write - WR {R/W]=1 <= MPLU .
WR (R/WI=D
AS 13
AT, KT2 1,2
RES g i
blink period, and Hp=8.
MADto 16 |46 to 61 | Address output for the display RAJ
RAadte 3 3,6, | Raster address wl‘put*fur the pxte
7.63 ; ‘
MDDto7 |25t032 commen terminal.
RDOtw7 [33wd0 the extémal character generator (s input,
WE 8 Jrin
CE B4
cL2 41
L1
FLM
ot D2 ) Display dati Mmﬂ uutiml -— 01, OF --~ for the upper screen

Dﬁ. D4 —- far the lower scraen

Mo, 1981 100TE




LC7280

# Display control instruction

Display is controlled by writing data into the instruction register and 13 data registars. The instruction register
and the date register are distinguished by the RS signal. First, write 4-bit data in the instruction registar whan
RS=1, then specify the code of the dats register. Mext, with R5=0, write B-bit data in the data register, which
executes the specifled instruction.
A new instruction cannot be accepted while an old instruction is boing exscuted. As :hq-m A
this condition, write an instruction only after reading the Busy flag and making sure that ,
However, the next Innruntmn can be executed withaut ::hll:l‘.mn the Busy flag whmm mia mum i gycle

Hag is set under

Aegister RW | RS | DB7 [
I mstruction Aeg a 1 o
Mode contra! Reg i 0

oy : DBE | DBS | OB4 | OB3 | DBZ | 051 GG | Graphicicharacter dispilsy
' 0|
(=B
£ g
1| 2
5 "6 E Charactar display
¥ ! !
Eut!ir EIFF char.ﬂ:r blink|
cmqw blink o
' Graphie mode
i
= [
E_| £
L |
gE| ™

16 frames
32 frames

¢ transfer with the ODDVEVEN function
. 1-bit serial transfar

He, 1811-1118



LC7880

2} Setting the character pitch

Regiater | Rw | RS | pB7 | DB6

Instrusction Reg i 1 ] i

Character piteh Fleg

appear ina 1byte display,
Hp must take one of the following thres valuss.

| He | DBZ | OB | D8O i
B 1 0 | |Horizontal character pitch 6
] 1 1 ] " 7
B ] 1 ! "

) Setting the number of characters

Aegistor | ReW | RS =D

Instruction Reg ] 1

i

Character number Reg b

Fegister

DB5 | DB4 | DBY | OBz | DBY | OBO
| DE{I I:IE1 | |

Imstruction Reg

[him= 11 Binary

Time division Reg

DB7 | OBE | 0B5 | DB4 | OB3 | DB2 | DB | DED

h ] a I ] 1 i i

L i ] 0 (CP—11 Binary

In the charscter displiy mode, Cp indicates the line at which the curser is displayed. For example, when Cp=B
{decimal) is specified, the cwrsor is displayed bensath the character of the B x 7 dot-font, The horizantal length of
the cursor equals Hp {the horizontal charscter pitchl. Decimal walues in the range 1 o 16 can be assigned to Cp.
Whan the walue [s less than the vertical character pitch Vp (Cp & Vp), display priocity [s given to the cursor {provided
the cursor displey [s ON). The cursor is not displayed when CP } Vp. The horizontal length of the cursor equals
Hp.

Mo, 191112018



LC7980

6} Senting the display start fower address

Ragister RW | RS | DBy | Des | pBs | DB4 | DRI [ o2 [ oB1 | DBo
| : =i

Instruction Aeg | o 1 0 0 a 0

Drisplay start address A
i :rlumr w“r;m - . 0 o {stact address lower byte] binary

7} Betting the display start upper address

Register AW | RS [ DB7 | DBE | DB5 | DB4

Instruction Reg 1] f ] ] ] 0

Display start address Feg
{upper byt 0 0 | [start address upper byte) bindry

is the RAM address at which deta 1o be displayed at the leftmost p
The start address consiste of 16 bits jupper and lower ). ‘

 Register

Instruction Reg

ohi | DB | DBY | DBD

Cursor address counter
fhower byte)

Register DBl [ 0Bz | D&l | oAl

Imstrustion Heg

| 1 1] 1 1

Cursor address counter

fupper byte)
This instruction writes 'ﬂ'l'!‘-ﬂur.'-ﬁ L & Ifi, ﬂjﬁ cursar address counter. The cursor adidress indicates the
address for i:ﬂunpnu dimﬂuv d mr:uu ﬂ:ﬂu with RAM. In other words, data a1 the sddress specified by

M. In character display, the cursor s displayed at the pogition

The cursor ul:khﬂ B dp

inflp & lowe? sddress [ bits) and en upper sdcress (8 bits). It should be set in
acoordance 'l'l'l;hﬂ'lllf i

Ta m‘mm [set) First sat the lower address, then the upper.

Always resat the upper address afver setting the lower address,

Set the uppor oddress, |1 is unnecessery 1o resst the lower address,

The curtar address -fm__mﬂr is a 16-bit up-counter with setireset functions: when the Nih bt goss from 1 1o 0, the
count of the {N + 1]th bit increments by one. Accordingly, when the lowes address is set so that the lower M5B
{8th bit) ehangss fram 1 1o O, the LSE (13t bit) of the wpper counter must incremeant by one, When setting the
cursor address, s=t the lower and upper sddresses as a 2-byte continuous instruetion.

kn character digplay, the csursor is displayed at the position where the lower 14 bits of the display address and the
lowar 14 bits of the cursor eddress agree, and the upper 2 bits are ignored.

o, 181113018



LC7880

100" Writing display data

Register R'w | RS | DB? |DBE | 0B5 | DBA | DB2 | OS2 | DBY | DB
I matruction Reg 1) I i} ] ] n
FAM a L M5B (pattern data, character code)
Write code “DDH" in the Instruction register. Then, write B-bit data with R5=0, an

of the cursor address counter incraments by 1.

11} Heading display data

12} Bit elear

Rlegister [ vy AL
Instruction Aeg | 1 1
A I 1 1] LS8

Regter oes ([ oe: | oB2 | o1 | oso
Instruction Req ] d 1 i i 1]
Bit claar i 0 ] (Me—1 Binary

13} Bit set
Rogister DB5 | DB4 | B3 | 082 | 0Bl | DBO
& I " —

Instruction Ftaﬁ i 1] il 0 1 I 1
i ] ] 1] ] {Mg=1 1 Blnary

14} Reading the BUSY flag

range hnm“’__fo The LBE& indicated by Ng=1, snd the MSE by Ng=8.

Rlegister

RAW |

R

Dey

pes [ oes [ oB4 [ DB3 [ DB2 | DBY [ DBOD

Busy flag

1 /0
|

L ]

Mo, 1591114018



LC7980

The Busy flag is output to DBT when read mode is established with AS=1, The Busy flag i3 set to 1 while any
of the instructions 1) through 13) is being executed, It is set to O at the completion of the execution, allawing the
next instruction to be accepted. Mo other instruction can be sccepted when the Busy flag is 1. Accordingly, befare
writing an instruction and data, It Is necessary to ensure that the Busy fiag is 0. However, the next instruction can
be executed without checking the Busy flag when the maximum read cycle time or the write cygle time has been
excesded alter execution of the previous dota read rdtruetion o the data write Instruction,

The Busy flag doet not change when data is written into the instruction register {RS=1
flag nead not be checked immediately after writing data into the instruction register.
Specification of the imstruction register is unnecessary to resd the Busy flag.

The relation between the LCD panel display and Hp, Hpy, Vp, Cp, and Nx,

2

HZREEs
a5e
[ |wiminl fal
| jmimin] [
| .I:I:IE.:II
I e

Symbol | Valus
Hp | Hoerizontal I:hﬂ'a-':t'ﬂr B to B dots
i Eurr!hir Ufh.i“;. Even digits in the
rectons % - | vange 2 15 309
T 5 : 1
e "i"II"EiEI charagler | 1 ta 16 dots

| 1 13 168 linas

i 1 ta 256 lines

1/m = 1/Mx = display duty
n=Hpx Hpy

m/Vp = number af display Hnes
Cps\vp

Mg 1811-1851E



LC7980

Display mods
Diiplay mods | Disalay dote from
iplay m 1w APL EAM
o] H=
b-'hl:ll:tlbiml:-: (ol
BEEEES
depd B e
R T X
! & R
Charactar Display parbern _,--""E 1]a ﬂ!ﬂ MEE
dignlay B bitsh Sitmrt i ofafalef1]e
mddress O
by
Hi
=T
BEe:
| . '
L
Graphic Charscies pods Siart I8
1B bis} 1
acid regs
Sample appllcation elrcuit

[r{1h]

—n u
e S

oL
L Lo
Wl

3

Mo, 19711-16/18



LC7980

Bullt-in charpcter generator

:::§2:=htine 0t00 |p1eT

LR R LiLi]

wa w10

EE R LR

maww 011

“wn s 1400

LR RN
www a0
mwmm O]
.-c::.':-ll:|[||:|
r::-'r::-'||:||:|: E“‘i
T P O - ey
“xwn 1010 aee | ol | d |1 H] B ': e
[ | ofuse | £ . ..:
= i (= (TR |2 |
CEEEREIE I. 1'!‘ Il-I =‘!.“.l ! Eui_ lH
IR AR R A~
fTey | I
lm:ll-‘ e I
3o s o T ) B = PR
L - | l-lllll Ln -
..-P:I ldll[.l 1
o Lk | P
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LC7980

Sample conflgurations

# Graophic mode

MPU

L i

LTG0

MO wr L LN

FARM

& Character display mode (1) {bullt-in character genorator)

AP

L i

& Character display mode (2) [extef nal chara

LCD module

herein ane imtended for wea in surgical implants, He-suppar pyalams, BeOsfacs equipmenl
ihecies, cisaslen'cime-prevention equipment and the iike, the failure of which may dirsslly ar

Alyaniepurc anp [ izl described or contained harsin far an aboee-menfonsd uss ghall:

(T Atveplhdl respansiiiisy and indemeify and datand SANYD ELECTRIC CO., LTD., #s atfiiates, subsidianies and distriusors
and ui"u-rulrta'lr:u% #ind empiaynes, [ointly and sevedaly, apanal ary and all claims and Itigation ang all damages, cogst and
BRpensas ls-gumud witlh 510 use;

{E Mol impase afy.Tesparsiblity for any fault or neglipence whish may be cited in any Such daim or liligalion on SANYD
ELECTRIC GO, LTD., its afliiptes, subsiFanes and distibutars or any of their officens and employess joinlly ar sevarally,

W lnfarmation (including cincud disgrams ard circull paramalers) harein |5 for example oy, il is pol guasanisad for volume
praduchon. SANYD balipwes infarmatan helein s scourale and reliaklae, bud no guararibees and mace of implied reganding its use
ar any infringemants of intelisctual praperty dights or othar rights of third parties.

This entalog provides infarmation a4 of December, 1995, Specifications and information harein are subject to change without rotce.,

HNe.1911- 1818




