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24—CHARACTER 2—L IHE DOT MATHIX LCD
CONTROLLER DRIVER

I GBERAL IEZCRIMTME W MAGOGE NTLIE
Fba BOPROES 5 & | Chip bot Matrin LCOD comtrolles drj=
war for v to Di-charsoler 2=1inw il e
1t oonkaine velbige otiiderter, microprocsssor  indw—
s cirouits. imatriction deceder contred [er, chereohw
Somoratar AOMROM aod high wol tage operabion comms wnd o
sncmat drivers.
The weliuee commrtor posirataz shoat teofald woltsps
(YY) from alngle powr sewely(SN/Y).  Comsaceent|y.
highrctrist divley ¢con be parforeed themph the NG 4460
sintle power ampply ci reuita.
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Dz freowency, cun b conmcted divectly to it 4t
Yy T
T charsctol posaraber consizts of §,600bits WM and
B Jotes WA, The stamderd version R is coded with 240
charsotwrs Inciwding capltsl and calf Iutter Joats and
some o Joparman Tomts.
The hich vol Lags opwratisn $2-vomon and B-seomnt
drivere cpwrate by ML IV(opafY) or 120000 i¥). and
drives w1 Hvharsetar 2<fime LD pamds which
divided fouw conmein wladbredi blocks.

I FEATORES
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& 47 Bit Nicrosrovessor Dirsot Inter Faoe
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& Chargcter Genarator B - 64 3 B hits | & Pattormsd 567 Dota )
& Woroprocessor can sockss 1o Diaplay Paty WM ead Ghorscter Gemrator FAE
& ik Yoltage LCD Oviwer ¢ Z1-commn / 50-sammnt
& Prograasbls Oyty Ratho :
1715 Omty {wr Sx T Dota + Cursar, | Line
142 Duty for 5 T Dets ¥ Corser, 2 Lives
& Bewber of Baxcimm Display Charnters

 Digplay Line | Dwty Fegt Max. Diop, Gharacters
| Lina 1/16 daty |5 x | dets # curger | 24-chwrscter 1=1(ns
dlimas 11732 duty |5 detet corewr | M-charsct i-1Ins |

@ Uzafal Jeatiuctica Sat
Clear Display. Botors Boms, Hsejoy OHAOFF Cont, Swrsar OMANFF Gont, Bieshoy ik,
Cursor Iift, Charscter Hibit

% Fowsr On Inftéalize Owchip

& Yoltams Setwirier Qa-chip

& Ceoil [ation Cirouit Onechin ( Extormad B or Corsmic Meconstor ceauired )

& Lem Power Conpumpt jva
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B COOREMATES
Chip Size 4.06em3.92em { Chip Center dotun , Totum )
Pad Hame | X dum) | Y Cumd | Mo | Pad Mame | X (o) | ¥ (uam)

F

Padl Hama | % Com} | ¥ (ud

5FG.. | -1861 | -1792 Fuaurr I8 (-0 | B | SEGr - 141 | Ul
SHG..  |-TH1 | -1TRR i 1560 |- 47 | B2 | 3Eha - 901 | 1M
SEG.y | -1621 | -1792 Ca I860 |- I | 83 | 3E&s [ -1021 | 191
SEB.. | -1500 | -1742 e 1860 |- #19 | M| G |10 | 1M

¥ 1860 |- 9% | 05 | SEQ | -1261 | 11N
RS 1860 a | 66 | 3G |-1A01 | 191
L% | 1860 185 | BT | G, | -1601 | 1741
E 1860 1 | B8 | SEG.. [ -163 | 19
129 160 21 &9 -2 LY =111 1191
D, 1860 e | B0 | SFG,e | -IMEH | 1TEI
Dt 360 | 61T | W | $EQ.. | -1861 | 16l5
D+ 1960 | 806 | 92 | SEG.e | -1401 | 1490
D 1860 92 | 9 | SEG.e | -1861 | 19
DE- 1480 | 1061 | 94 | 366.0 |-1861 | 1150
DB 160 | 1169 | 95 | 5EG., |-18E1 | 1N¥
B - 1460 | 1317 | 9% | SBG.. |-1861 | 1099
T2

™

G .
CON- »
COM; =
=LY

e Y

6., | -13m | =179
BB, | -1 | -ITH2
SfGe, | -1T00 | -ETER
Bl | -101 | -T2
$Ges. (=001 | ~1TE2
10 | 86y (=781 |=iTE2

SfGes |- 861 |-1TEQ
12 | 588 |- 841 [=1792
13 SElc+ - d1 | =179
14 | S8 |- 300 | -ITH2
15 | S8 |- 180 | ~IT92
16 | 8. |- 61 |-ITR2
17 | COng W =179
1% | [iMie 160 | =1792
19 | (M. Imy | =792
m | M 40 | -1
2 | (M, 40 | =182

o= O = T G B B o e

100 | 1445 | 87 | 0. | -188 §oa
1850 | 1573 | %8 | 3R0.. | -1681 s
1880 | 1794 0] | SFGs: | -1BE] L
1780 | 1799 | 100 | SEGas | -1881 539
12 | I JIM | SRk | -18E 419
DM, . B0 | -1 1500 1791 |10 | BfGea =186 Py
[, . 80 =17 | 03 130 | 17 |0 | SEGes | -18081 T
1u;, 800 | =tT2 | B | CINyes 1260 | 17%% | Id | $ECse | -186] L7
COM3, 102 [ =1792 | 65 | CONia 140 | 1794 | 105 | SEG:. | -1861 |- B
COM;. a0 | -T2 | 66 | CONy»r 104 | (M | I06 | SECay 161 |- 18]
0N, - 1280 |=1782 | BT | (Mo o | 1791 [ 107 | SHi.. | -IEBY |- 30
OO 1280 |-1792 | 68 | TDN- T8 | 17 | i0d | SPOs. 1061 |- 421
<1192 | 6% | COM. o | 1791 | 103 | SbGas 1851 |- 51
COML, 1600 | =178 | M | CONs S0 | 179 | 11 | SEGas -1881 |- 6§1
0N, 140 |-1702 | N CON. 20 | 179 | 151 | S5EGs. -1561 |- 183
DOM» 1260 | =172 | T& | DN W | 1% |11 | S L IBER: |
¥an 1860 | =180l T | Oy 180 | 1795 |12 | SfG.e | 1881 |-1621

=

RS R R TR e s | F

¥
s

BEUNEEENGLS B SEERERE

L, 1660 | =1473 | T | CON, B | 179 | id | SRG | -1881 | -1
L P 1860 | ~1245 | 15 | 3EG. - B | 17 |05 | $BG. | -1860 | -136)
¥, 1860 | =117 | 16 | 5EG. - 161 | 1790 Jte | ShG.e | -IE6D | -13D
ﬁ 1850 ‘".“ TT ﬂa =3 ”'gi 1“ S'Eﬁu | -'IHH '15{“
¥, 1860 |- 54 | T8 | SE6. =421 | 170 | 1E | SEe.. | -1961 | ~16M1
¥. 90 |- 653 | 10 | SEd. (=541 | ITH1 | - - - -

¥- 1550 |— Tl | 8¢ | BEGe -6El | Il | - -~ - -
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BN TERRIBAL PESCRIPTION

H0. SYNEO FONCT I QN
45 Vep Powar Bource [ Yoo @ 457/ +1¥ } e —
k| ¥er Power Soyrce { GMD : W )

Osoil lytign Tarminals! Exterpal R of Coramic Resonator ootnest
M, 35 | 0. 080 | te thase terminals.

Fer wxtormal oloch eporation, i clodk ahwuld be jnpot on
Qsg,.

Raglater selpction cienal input

%5 RS “0° : Inetruction Register (Rriting}
Busy Flag (Randing}

“1° & pata Ragiztar (0riting/Feading)

a7 R |Rasd/Brite selection simsl input
"t Write . "IT : Read
& E ReadWrite activation signal input

f-stute Buts Busilpwoar) fo tranafer the data batwesn WPU and

hi~56 | D.~DB: (Y [] 3
DBs ia alao veed for the Busy Flagr rendine

J-state Gata Bos(lowsr) to transfer the data betwsen WRl and

49~52 | D11 Kb
Thase bus are not wsed in the &bit oreratim

Ta~47 | G0N, ~COM: | LCD Common driving aignal

17~24 | Cilg ~CMx [Bo use torwinalz oufout so-sotive aipal, o GON)~Clh: oat-
6&~-59 | G0N, r~O0M>a | put no-active signal in the 1/16 duty operaticon.

2632 | COM;5~-Cil: ;

1114 | 560, ~9E6.a [ LOD Sewment driving sigml
1~16 | 5C.s~8Fhao

Cepacitor or Yoltape Doubler Connacting Termingl { + }
&, 43 G, G Capacitor for Yol bapa Doubler Gommecting Termingd { - }

P .. Ineut Torminal for Yol tags Dowblar ¢ Norsa|ly Vae = Yoo }

41 Waaus Yol tags Doobbor Duieut Terminal

3~ Vi—¥n LED Briving Power Source
BE | M Mk Fasting Terminal (hormally Opanl
5T T2 Mehar Tasting Torminal (Boreally Oesa}

Naw Sopan Rudiy Ca_ L5E -
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B FUNCTIDNAL PESCAIFTION
(1) Deseription for wach blocks

(1=1) fegistor

The NJNHGG incorperatas twa b=bit registers. an lnztroction Besigter(I0) snd 2 [ate
Registar(DE).

The Bagister{IA} stores Instruction codes spch as Clsar Display” and  "Returm Home™. and
aidress odatd for Diselay Data el (DD RSN and Charaoter Genarator RAN(CG RAN) . The NP can
write the ingtruction code od address dats to the Registec(iH). bat it canpot read out from

© tha Beiater(1R]). )

The begister {DR) is a tempcrary stored register. the data alored in the Ragister (MR is
aritten into the DD RAM or GO FAM and resd owt from the DO RAM o 5 AAM.

The data in the Raglatar(DR} writtsn by the WPU im trenalerred amtomatically to ihe DO RAM
oF O RAN by internal opwrat|<n.

Wwn the aldress data Tor the DD RAM or O A ix written inko  the Repister{IR}. the
addreased dota in the DO R or GG RA {3 tranaferred to the Register(DR}. Dy the WY reed
out the date in the Rogizter (DR), the data tramamitling process is performed compledel s,

After reading the data in the Rosiater{PR} by the BPU. the mext address data in the HD RAM
or {5l by tromferred automaticel |y to the Ragislsc{DR)} to prowide for the naxt WL
resdi . )

" Thess teo resisters are splected by the selectios sigaal AS a3 shown beler:

Table 1. sboes regisber oparation cobteal led by RS and B gigmale.

Tabla 1. Rsglotor Oparation

W |RW | Selected Ragister Deperatian

d n Brite

0 i i Racrd sy Hlag(Dg:) and address oounter {lo—08s)
I I Write (IR to DO o GO RAN}

1 I ® Resd {00 or CU FAN to Di}

(1=2) Busy Flag {If)

Wi the indernal gircuits ars in the cparation wode. thw busy flag is 1%, and say Fnetruc-
tion resding is inhibited. .

The busy Flag (0E} is outeut at PBs when RE"0" and W="1" 25 shown in tabls 1.

The mext instroction should be writben after busy 1lap {BF) g to "0,

(1—=3) Miress Counter (ACH

The addrass Coumter (AG)] addrogsing Hw D0 RAN and (3 A,

Fhen the address setting instrection is written indo the Remletr(IR). the sddréss imhorma-
tioh is transfercad Trom Registar (IR) o comter(AGr. The selection of aither the 00 AM or (G
B iz alss daterninad by Ehis ingiruction.

After writing (or reading) the display data to (or 1rom) the DD AAN or OG M. the Goumter
(ACY imcrements (o decresents) sutomstically.

The address data in the Counter UG} (g output from DBe~0Ec when R3="0" and RAW="1" a3 shown
im Tabla 1.

— Nesw s Risclio O L84
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(1=4) Haplay Dats RAR (DB R}

The dizplay data RBHDO RAM) consists of B0 v B bits. stores we to 40-character display dats

recrasented in B0t code.
The urksad disoley data mmory ared ip the 0D RAN can be used 23 4 peowrd) date memory arqn.

The DD RMA sddress data sat in the wddrass Countar(AC) i3 represented on Podadeciml .

+Highst ardee hit Lows ordet bit=+ { Ewasple } DD RAM pddress © 3 °
Wl MCa | ACe | A | MCo | AC: | MG | Ao i 0 1] 1 1 1 ]
+ Raxydecimal === Hexadecimal —-+ ——— i e——kt—— E e

{1=4=1) 1+ ine Haslar { Funstion st code KD )

{ & b 24-oharsobar I=1|ne Diaglay Examle
The relation betwmn DD AN xddress and diselay position on the LCD is shown belew -

1 2 3 4 68 § 7 B 9 1011 12 153]21222321-'41?”%”
1 Line [00 (01 102 | &3 |03 |05 |06 | 07 |08 | 09 |04 | 08 | —— | 12113 | 14 151E+Ifi-lll‘§m
(Haccadwecimal )
Wher the dizelay shift ba parformed, the B0 AN 3ddress changas 2o folloss -
{ Left Shift Dimplavr )
(o3| 01 |0z 108 |04 Jo5 |06 o7 {05 |09 | on |06 [oc |-—— |z W 11516157 | %
{ Right Shift Biselay )
AF |00 01 1oz |03 |04 |05 |06 |07 | 08|06 [0h | —— [0 112 131995 | 16 | 01T}
{ b } H-charactor 1~line Disolay Example )
The ralation betwesn DO RAH addeass amd diselay position o the LGB js shown belew :
1 2 2 4 5 6 741 900 RN l?iEmEﬂﬂ-{liIm{,
ll.inrl'.l]llﬂHWND&NIWHWNW——HHEH—M[ I:T}

Whan the display shift is perforsad. the DD RN addriss changes a3 Tolloss &

¢ Laft Shift Diselar )
oo {01 |02 (03 [ 04|05 |06 |07 |08 [0 [0k |08 |00 |~—nm [ 1102 [13 | 14

{ Right Shltt Digplay )
& (o0 |01 | o [0z [od Jo5 106 |07 | o8 [oa | ok [———JOF 190 111 | 12 | ~L13)

Neso Japan Rudis Co. L
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{ G ) 12=-chawactor 1-[tne Biarlay Examele
The relation betwsan B) RAM sddress and dizplay pesition on the LGE iz slwen balow :

1 2 3 4 5% 6 T 8§ 900 11 12 +~Dsplgy

ummmwmwnsmmmumm-—m{ﬁtE_mh
AT | sy

Bhea tha display shift iy performed, the 09 FA addrecs changes px 1ol oes :

( Leit Bhift Disefay }
(03— |07 | 02 |03 | 04 |05 |06 | OF o8 | 03 | ON 0B [OC

[ Right Shifs Disolay )
4 (o0 [of (o2 |0z o405 |06 | o7 |08 |00 [on | ~iam

C1—4—=232lins Diselay { Furetion sat code Mol }

{a) Mclorsabor 2-|ipe Dizplay Eiompls
The ralation botwoos [ RN sddross cad display pasition on the LCD iz shewn balew ©

! 7 4 B B T RN O9O10 11 12 mﬂlﬂﬂﬁﬂ‘-ﬂiaﬂﬁ'
latumm.'rmnzm;mmmwmwmm——-—rﬂs|11515H+—Hm;$
3nd Ubra [40 | 41 |42 | 43 |44 | 45 | 45 |47 | 48 | 49 | 4k |46 | ——— |52 |53 |54 |55 |56 | 7 | = " =
e i ' Hycada sl )

Bote » Lo thwe 2 limes Jiaplay mode, U 1ot line and 2nd fips  ars datined as {00].
to {20y and (400, te (6 3n.  Plecss nots that the and of let |ine addrass and the
begianing of 2sd |ine pddrass sre not consecutiv.

¥hon the display shitt o pertorned. the DD BAN address changes as fol lows |

{ Left Shift Displey }
(0= | 00 | 02 (03 | 04 |06 |06 |07 | 0 | 09 [ |08 | 00 | —— | 13| 14 | 15 |16 [ 47 | 18 | +~019)
0k | 41|42 |43 | 44 |45 |46 |47 |40 |49 | A0 | 48 | 4G |~~~ | 53 |54 | 50 | 56 | 57 | 96 | 1990

{ Right Shitt bisplay )
(26— | 27 (00 |01 | G2 |02 | |05 |06 (07 |05 (04
(EED—- | &7 | 40 |41 |42 |43 |4 |45 |46 |47 |48 | 49

——= | ] (12| 15 [ 14 [ 15 ] 15 | =17}
—— | 51 (52 (53 O |56 | 96 | =057}

£|E

Nasw Janan oo Co. Lk —
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(b} M=-charactar 2-line Bisplay Exmple .
The relat{on botwoen Ob RN wddrecs snd displey nosition on the LCD s shomn bébow

1 ¥ 1 4 5 @&

7T 8 91 1 #

184 oo [0 T01

0

a3

L]

05 | 06

97 | 09

09 | 0A

L

171 192 *ﬂimﬁim

e |10 (11| 12 [ 13 00 R Addvess

End““ qin | 41

LK

41

A

45 |

g

& |19

L

--—— | 50 |51 |52 | B 1-*',' imal]

Bhan thw display shift i3 performd, the 00 A address changes &3 fol lows :
[ Laft 3hilt Dizplay )

co0ke= 01 (o2 [ 03 | o o5 |0 | o7 |ow |09 ) on [o 00| -———- 11|12 {13 | W
(d0re= 4t (a2 [ 4z | 44|45 |46 |47 |48 |90 |4p 40| -— |51 %2 53 |54
{ Kight Shift Display }
21 [oo [or |02 |3 [od |05 o6 |07 |08 |00 |0 [ —ocmme [ 0F 90| 10| 12 | 013}
BY |40 |40 [42 |43 |44 [ 45|46 [ 47 |39 [49 |4 | -—— | 4F | 50 | 1 | 52 | ->{33)

0 ) [-character 2-1w Dizplay Boowls . ) .
The relation betwesn DO R wddesss and dinplay position on the LCD s showm balow :

3405 BT 8 BN N

]

&

7

04 | 05

04

07 |05

o9 | on | 08

1
Line | 30| 01
#

L

11 | 422

4

| s

47 | 48

9 | 14

48

o
‘_IJ'I} RAM Addresy
[ Hexcadaoinal ]

When the dizplay shift ia performsd, the [0 RAK address changes a3 fellims :
{ Lett Shaft Displuy )

o) ol | 02

L

04

05 | 08

or

o (o

Wt | OB

o

(40)=+= | 4] | 42

i

44

45 | %6

i

# [

44 | 48

L

{ Rieht Shift Diselay )

21 |

0

02

L1

o4

o6 | 47

o | 0

1!

67 | D

2

i3

i

i%

% A

48 9

L

{1 =—05) Gharacisr Beneratnr AON

—~{8}
={4b}

Thw Character Gensrator B (00 RIM} genorates 5 x 1 dods charachar mattern reprapeated in 3-

bit character codes.
The aborags capicity iz wp ta 240 hinds of § » T doke charzeter pattern. The arFr s parganon

betmaen charsoter code and stasdard charecter pattemn of u.u;dﬁa iz shom in Tg'hl-a ra
Usar=de] | md charscter pattorn { Custom Feat ) ara olso availsble by mask cption,
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Table 2. 6 RN Character Pattern [ AW warsion -02 }

Hpoor d-bit { Hewsfacinat )
| ] | |
0 | 1/2(3|4(5|6 7|82 AB|CDE|F
g ety | B i [l ot 1 ahan | mmd
S L] - = I_-ll-l-. a mman | +"n T = R
o [ B [Rdfdlp | pe e [ |
T | .
TLETT = v 1 o T —tr——
H H T . L] H ) pan .
l e : ‘i. ;H! i-:*. :-:l'l '11:; E _E i:! +%- .i" E--.E ::i ;:.:=i
i1 | 0
E .. ii ;l'ifl: rand l‘l""l' L] I. Iﬁ .I- =] . =i
| “:: " | e I-i-“'! ;—.“'l- :: ::I _-E [t E -_-' -:_::. i""i’
2 :.-: alenn e | E Ta| meam “anm [ L .E.ir T
132k
R A D S A T S R e S E o e e
3 y | ] H "'u-n: =ur' it | "wua" | en” | Teasd | Yeee” "i o .,'I L Lo | e
1N
I .':: ":E:.. th "it bl foi - ey e r-.: "'i" ;_.1 |-;-:= s .=. =u-=
| 4 :1|I-: "I: =3 Ty !!u- ia" '::i :-.-= I'q P E i J::‘. Flak =I-ﬂ
1BER
- i an iﬁ' F A " _'T_ ||-=---- i . : 'l !1
sl s ' T e | ¥ ; tut PO | e B ot H.!.'.. ! :. :. L
5 | ='..E o H ‘I—H (L. T =Hl. [::': I‘ii"t Yunwh | mme” T P -u':'- Tema" '--'E
e (L]
— L ——— Y .m—
Y L FEERREF T T ] i By o) = 4 et e ?
E; 6 core P [ ooy | B | § .i 3 L ] et ] g | e e
i i ii*l (£ ] T g “gask | Twa'w LI Il TP ;'"' HTT]
1
- R R E R R N R e R R
S If 4 R I "!E -p'..“l ":_'-l l'l_: T!‘ T i-‘ H Ty F it M T
-
i | ER 1'- i3 } 'i =f '|'= ' -1 L ] " l= JI II. - E"‘i .'-..:. i i- I'!“' :I“.L:
LFHE! ki ! % ol T B - P LR ' s : Tl
.| 8 G T o ISR R DR el e - R I O ISR O B
100F
E T " a"" "y F_fl i o4 " N b4 -{l ; T =
g R I T L I LAY P DS P ) P8 L o IS £ B Ll B PR
FETEL] «" -." --!- H i!- -H+I' - Taag” --: -1 T T "“I
14k
: :_ 1 -u!+ LI ] :" .-‘ .. = g = P .r 2
A oleribe Lol T e wIE W(E oo |
- wee’ m | lasn | Tee Bhann | Pess | ees” | maden | I . ¥
R R S E R
E | i I 'F i "a 1 i g1 -I‘i l; 1 i 5 ‘i"i
[ ] e bwr | ® s . Y ] M fpus | Suwsd ¥
T - it W i 5 T = F— -
JIE i I R e e B 5 Y =
{: +1 "-1- P “I“ ;. a;'. ..!a o N G o 2t ! -
1 #k
L 1 " " "eoa" e F aw I
e B gL L e [
B ; H -|+:E I E l-l * 7 n |22 ."E-.- i "4 1 s .i:r- . *
L]
] W Tow W ¥ ¥ wen
I 4 : ¥ '-|.1 i-‘i " " o ": _.:..: E'-t_' whmd "E':: bl Al R LT
ol P s R L 7 [ (5 | |eEe | [
= o P A T e g |15 T P_ul
4% "~ nl i Ha N Y PP ..t"p :.-:-- P :|- E 1 IIH: IR
F = . L] : ! ! L] mEEEE ¥ I * 8 "lf :- H
toql = ¥. + k| wumen - ' 2 V" wa | wa" u pa &!E
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(1—8) Charactar Qemeralor RAM { G RAN )

Tha ¢haracter generator RAH(CO R} con store any Einds of character mattsrn |n & 2 7 dols
written by the vaer prowram to display user’ s originel chacacter pattorn, The O6F BN cop adors
& kiod of character in 5 x 7 doks oods.

To dlaplay wser' s original character pattern stored in the O RAM, the addresc data (D0}y -
{07 or (083w = [0P)m sbowld be weitten to the DD BAM as shown o Table 2.

Table 3. showa the correspondence asopt the chacs:ter pattarn, 00 BAH wddress aod Data.

Unused momory ares af the Cf BAM can alse bo used A the ganeral dath Be@ory ares.

Table 3. Corvespondencs of OO B address, [P RAM charactar code
and C5 BAN charscter pattorn { 6 x 7 dple ).

{har e oG Character Fattern
o ) i . R R pera)
, TES43210 543 210 TES 43210
L[hpe-rhit Loverblt |  [Tewer  Lower | "ﬁmrh:t Lumii?"
pocdx0qQ0 PO 000 .
feol &
i ”
i rra l'll
109 | a;m
1ol
11110 ¥ .
________________________________ RN L ={urzgr Poaition
ED0 001 0010049 llll:-f_
I
0Ll th F Fattemn
o Rreapie (2)
EA D +
....... . L ERE | +Cursor Posibion
iAo rax!
ol &
: . i : 4 - ben't tare
aopoxEilid 111411 i
100 |
| l ]
110 {
111 | LES!
Wotes - 1. Character code bits 0 to 2 corcespond to the GG BAM address 3 to 6 {3 hits -
3 patterns).

2, OF BN gddress O, 1 and 2 desismats ctacacter pttero line paition.

The &h line 13 the corsor position apd the dioplar i3 performsd by [ogical OR
with caraor. Tharsfore, In case of the cursor display, the Eth lipe should be “O%.
I thers i3 "1™ in the Bth Iioe, the blt "17 15 slvaye displersd on the curser
pealtlce regardless of cursar eXisteRce.

3. Cheracter pattern cow poaifion cormspond to e CO BAM dete Hits O Lo 4 are
Akiem AboTa.

I blits 5 e T of the CG BAM ars B0t appear on the display (oo meening for the
dlsplaw}k, but memory elements are schiating, thersafors it can be used 19 the gen-
eral purpoas EAM.

4. GO B charactar patierna are selecled when cobaracter code bits 4 to 7 are all
"0 ol it ia addreased by charscter code bita O o 2. Thersforn, the addriss
(00)s and (08}e, {01}m apd (M9}, ——, {(07)p amd (OF)n =2elect the: 35me cha-
racter pattann &8 shown im Table 2 amd Table 3.

B, I for OF EAM dats correspods 0 dizsplay On and 07 to display off.

New Jopsan Radio Co. Lhd,
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C1=7) Timing Gonsrutor

The timing gssarafor gonerabes & Ciming signalz for  thw DO RAM. OF RAM, OG5 RN and othwer
intamal circuits oparation.

RAN read timing for the diselay and intermal opmration timing for WA access  are secarately
prmarated, so that thwy air mot {nterfers pith sach othee. .

Therefora, shan the data write to the DD B for asgmofe,  thers will be mo endesirable in-
137uence, such as Flickering, in arsas ather than the display area.

{1=87%L50 Priver

LCD driver cwsiat of 12-cosson drfver and G-sepeeni drivss,

Mea the Dioe nesber i3 selecied by & progrom. the reguiced comson drivers pyiput the comson
driving wavelorm and  the other conmon drivers outeut aon-aelection wavaform sutoistizally.

The B0 bits of charectsr pattern dats are shifted in the shift-register wd lotched wfun the
i bits shift perforsed combetaly. This lotched dats coptrals display driver o cutput LD
driving wividorn.

{1 —9) Carzor Blinking Cortrol Gircuit

This circuity conteal s cursor On/DFf and cursor position character’ blinks.

Tha clpsor or blinka appsar iin the digit residing ot the D0 BAR pidreos set an the sddress
countar (G},

Fhan the sddress coonter ia (e, & cursor position ia shom as follows &

e MG ARG, AD, BC: A, A,
ARIEIRIRIEIN:

s 1 2 3 4 B B 7 8 @ 10 11 12 += Dignlay pactition

Oizeles [40 |01 |02 |09 |04 | 05 |06 | 07 |0 |06 | Ok |08 | — = DD d adriss
t Cursor poghtion

1 2 3 4 B T8 80112 = [lizplay position

B
limm 00 (41 (02 | O3 | Od [O5 |08 |07 (6 |09 |04 (DB —
L] addreasy
Diaplav -1-0|H 02 |43 |44 (45 |48 |47 (48 (49 |dh|4B| — - kadecinal )
t Curoor position

{Hote} The ¢ursor or blinks appear when the sddrass oounter {AGY salects the UG RAM.
But the displayed the cursor sid blink ard ssaningless.
IF the AC staring the OO RAN wddress daka,  the corser and blink are disployed in the
maaningl o poaikion-

Mew s Asckis Co, L4
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(2 ) Pomar on Initialization by interagl circcite

The WNE4EE 1o stomatically imtialized by intarmal poser on imitialization circeits when
the power is turmed on,  In the interna! pawer on anifialization. ol lewing instroctions are
arscntad.

Ouring the Interral powsr cm imjtialization, the busy flag {6F} is ™1" and this =tatis is
foapt 10 me after Yoo risss o 4.5% (VooB5N) or 2.4¥ {¥eo=3V).

Initializatoon Flow 1% showh below:

Cloar Diselay —  NOTE -
T If tha rondition of powsr =wply
=1 :B-hit long riga tim dascribed in the Elec-
Function Sat interFaca datn trical Claracteristics 15 oot
T =0 !|-Liow Diswlar stthsfied, the internal Powsr On
Imi tinlization Circuits will not
Dizplay OeililF =0 :Dizplay OFF opprate and initialiZation will
Gontrol | G=0 iCursor Off ot be verformed.
l B=0 Qursor Blink QOIF [n thiz case the inithallzation
by W softyars is requiced.
Entry Bode Sat L=t Clncronent by 1
$=b ko Shift

{3 |retrections

The MAMGHGE incorpocates two rogiatars, sn bnstruction Pegister (IR) and & Cata Aegister (DR},
Theza ted registers store control information temporarily to  allcw ister{sce batwsan KAKAGD
and W or peripharal [Cz oparsting different ¢volas. The operation of HRIGEE |a determined by

this control sigmal from PO,
Tt control inforsation includss register selaction signals {R5), read/write signals (RN} and

daty bus aikmafs (e to DE:).

Tabla £, shows sach jmebruction and its operating Eima,

Mated The quacetion Cime mentiomed i Table 4. beeed on foo or FoacREdidz.
If the oazillation fregmmcy is chomged. the execifion fTime ig alge changed,

Naw Jopan Rodio Co. L,
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Toble 4. Toble of Instrwetions
r o0 0 E EXEG
| STRUGT I D RS RN DBr DBe DEs FB. OBy DB: DB, [Bn DESCRIFTION TINE
Moa~tperat] o a 8 0 ¢ 0 0 8 0 ¢ 9 |Waoperstion. Only takey judes=| ddux
ment suching ovole.
Claar Dizelay Do b0 000 001 | Piselay cler and eets 1D RRL | T.64ms
pddrags 0 in M.
Petun tose 00 RAL addevss D in A5 wnd | 1.64as
Feturn fiore LI T ﬁﬂrm dizplay ﬁ?ﬂl miﬂad 1!
ariginal pexition.
11 contents resain uﬂﬂn:-ud_
Entry Modw Bst 0 0 G 0 0 9 0 1 DS |ty cursor powe dirsstion aed LTl
grechiins shift of display are
performed in dabti resdSwrite.
LB Tnersaent, |00 Doct pasnt
%=1 hecompani et dianlay shift
ieolay D00t | 0 0 @ 6 0 0 1 D C B |Sets of display O/OFHD), cur— | #us
Diseley I:ml'.'-cnl'l'cr.:lnl S0F Dn-fﬂi;{[:l' snd Blink of cur=
sor position characteriB).
L'H.lrsurur_ ¢ ¢ o 0 0 1 SR 3 % mﬂ:cuﬁrm?ﬁi:ﬂt‘ndiwlm Bl
igpl i i thout i cortied
Dioplaz &g /o2t @ Dizolay shift
$0=0 @ Cursor shift
R1=1 : Zhift to the right
RE/L=0 ; Shift to the Itft
Fomglicn Set ¢ 0 0 ¢ 1 DL H % % 3 |Z%uts interface data Imsth’[ﬂ.}r Aimez
ol display Linesi M)
=1 : H h'“p [H-.=ﬂ ‘ bltﬂ
lhlitllma.lhmll ol
© % ¢ 0 9 1 A e Tets Of RAM nodraesa. AMter this s
ot mlddrasa inatruction, ithe dets is trany-
ferred on G RAM. - |
i 0 0 1 A Ane ——t | Saty [0 FAM aodress, After this 4z
il hddrass imstruction, the dala is trane-
frred on DD M.
o ¥ ———t | Roads basv flag and MG comlenis. 1,711
e Hli':’;;;::“ g = BFxl : Ilnternally oparating
BF=0 @ Can soczpt imsbruttion
Weite Data to 1 & +=——  frite bata === |Writes data into [P ar GO R LTSS
G & DD RN
Fesd Data from 1 1 = Fead Daks ===t | Resds data [rom (f or GG RAds. [i]17%)
06 or D Rl
fenati Fo( DD FAM ¢ Display data AN, (ﬂ]lﬂl Character ganarstor RAM
hrﬂiﬂw:r?:t?m I ﬁw.ndlﬁrm. Aoo 3 LD RAN address, Corresponds to mursor wddrass
M kddress counter ussd fn:lr bath oFf [y and C5 Rbbe
£ 3 [an't care

ew Japan Radio Co.Ld
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(2=1J) Degeription of aseh ingkructions
{a} WP (Mon oparation)

B AT P+ 08, [0« DB. OB~ OB: DB B
todo [0 |0 |6 Jo [0 [o [o [0 [0 I

Hon opwtation Faslruotion. It consumes certain judgomant machine oyole: only.
(b)Y Clewr Dizplay

mmnlrmumum-m:mimlmﬁ
Gose |0 [0 % [0 |0 |¢ |0 [¥ |0 [1

Glear display {nstroction is svecated when the code ™17 is written imto DBy When this
ingtrwetion (s eqscutad, the space code {200 i% written into eyary DO BAN sddress.  the OO
PO addrass O is st inte the sddress comber and entry mofe iy st inorement. |1 tha curgor
or klink are displayed, they aré roturned to the left end of the LCDAThe lofl &d of tha 1at
line in the 2-line display wodi).

The § of antry seds dosa 7ot change.

Mota: The charactse pattern For charsotsr code {200w mst ba blank code in the wsar-def ined
character pattarniCustom font).

{ ¢} Baturn Bomg
.
0

Cods

Al DB: D8 1Hs DB, BB [MR: DB, Dbg
0 o o |o o Jo |& [1 |4& %= Dom't care

| !

fiohrn homs imatrbobion io seecoted when the sode "IT 5 weitien into DB, When this=
ingtroetian is executed. the D AN sddress 0 Ig set inlo the address oober. Display i3
raturmed ite oripinel pocitiom il shifted. {he cureor or blink sra retarmed 10 the left and
af the L{D{the loft sed of the 15t line in the 2=1ime display mda)} if the corser or bliok

ary on the dizelav.
The [ A comtemts do not cletigs.

{d) Entry Boda Sat

B BM DE- DB ©B« DB« OB, DB: [ DA,
Goda [0 |0 |0 [0 [0 |0 [ & |1 llwp]3

Entry mode ot insiruction vhich sets the cursar wowing dirsction amd diselay shift
D/THF, is weacuted vwn the oode "1 is wrltlan inte DB; and the codes of {170 and (5} are
aritten into DB, (1A} and DB:C3). a8 shown below,

(170} 24t the sddress incresent or decrement. and tha {5) sats the entire display shift

in the O RAN writine.

11 ] Funedien
1 nr amgat - i the DD or noramat | #1) when the
!ruﬁr’lia. ] y E"nfﬁl?m wmove o '.'E ﬁh

| Mddress : decresent { -1} whan
v | #ud.l’mtt. &ﬁ.’éhﬁ Llhmﬁw I?;ktwtgrtﬂ ﬁ# ' e

ew Janaa Radio Co L3
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1 Funoedioaon

*Eo’{'rua& Ilntaal";ﬁ 't vhen mdﬁ: ?rnn

" Fnh ? I::a;tlm lt EJ;(]‘ shift to 'd'n Iaﬂ at Imd!iran
i h Fﬂiﬂr o ﬂn Fﬂdu‘;z- 1r|{1m’ms

{ The display doas not shifting.

Cad Bizplay On/HF Control

Fﬂ m ml‘ n- mll. MJ m;

M; 08, DB

Gode | 0 [0 | o [& [0 |9 |1 [P [ [B

Diselay O0MO0F contral [notrocthon which contrals the diselay O/,
all the cirsar poditioa character Bl ink,
and the codea of D),

the carsor DefDff

i3 scscuted whan the code "i™ b writton infe ¥,
(G and [B) ara written into DB, (0. DB, {C) aned DBo{E), os shown below.

b Funmotion

| bisplay .

0 isplay QFf. In thiz mode. the display m l I{I s that
?t ia ratrioved imwediatsly o t durli.'r when tL 1.

G Fumnmet | ah
Cursor On.  The cursor 33 diswelayed by § dots on tha Sth lime.

0 Cursar Off. Twan §f the display data write. the 1/B ete doms not chamsa,

8 Fumetion

51 mrm

ia l!ﬁl E-a at fp

LT AR T doamiein rhe Dok 13 Sriens
: tmﬁﬁ Jﬁsiﬁﬁdlmﬁ RLm’tirl m:-ur

al ternoe-
Iha st

i Tha charsctar doas not bl ink.

[E/E |mm
DDIBEDI
COmciCiC e
EEEEEE
JRJH
16 9
EEEE
mEnN
] (575 D O
EEREEN

E ENEEEE

:

II*I
Cowaor
Character Font § « T dots

(17 Corsor display enmplo

Atarnating dizplay
(2) Blink dizplay ausmple

Niesy Jgnan Radlio Co, Lbd
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£1) Cursor/Dlspl sy Shift

S kY DB DB. OBs [B. M OF: D60 M
bods |0 [0 [0 [0 [0 (1 Is@ [RA [ 8 |8 | *=ben'tours

The Cursor/Misplay shift instruction shifts the caraor posiliod or digeley to the right or
left witheut writing o reading diselay data. This function ja yaed to correct o seardh
tha diselay. In the 2=lipe diselay. the cursor moves to the 2nd lime when it pasaes the Hth
digit of the jzt 1ine. Motice that the Ist and 2nd fire diselars will ahift af the aame
tire. Mwn b diselars) data is shifted repsatedly, each lite woves only horizontalby.

The ind Jine display doos nat shift imts the It line position.

The conbants nf anchdr wi nmw{m doas ot change by operation of the display shifi
only.

This inotruction i3 svecated whon the code “1™ im written foto DB. snd the codes of {5/C}
and (LY are written ints DES(S/T) wnd DE{R/LY, 4u shown balow.

8T R/L Fenetiocea
0 ifts the cursor poajtjon to luft |- thec remant
o |ditke s o l?“tl" ml#i’ﬂ carse ol o E
? | |{aﬂumﬂr-5| artﬂmr ﬂlmlﬁm"
{a) Function Sat

B R OB 00 DB D6 DB D& DB Do
Coce | O | 0 0 |6 |0 |d [+ | ¥ |3 = Deni't oure

Function sat mtrlmtlnn wiich sete the intarface data length and musber of diselay lines,
I4 exocgted when tha code “17 is writtan inds DBy and the codea of (DL} amd (H} are writien
Into BB4(PL) anol DBa(H). as shown delow { charsctar font is Fised 5« 7 dots ).

(ML) sats tha intarfage data length and (W) sets tha mmdar of diselay linss =l twr th 1-

[irm aF 2=1ime.

KOTE
This function st instroction must be perforwsd at the head of the progras erier to

all okfwr wxisting instruclionsiemest Buy Tlag/Mdress readd. This function set in-
stroctimm can pot be sxeculed afterverds mlvss the inberface dats |sngth change.

iL Feumctian
1 Set the interfece dita lencth to § bits (DR to DBel

0 ?’ﬁg il mtarf data lwmpth to d kits (D to DB}
Ta B uﬂt or recaived bvicoe.

N | bisslay limsn |Clarscter Foat | Duty Ratio Heotoe
o | S a7 doty I1#18 i
1 2 8ul dets Rk

Ness Jaan Radio Co. L
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(h? Sat CQ RAN Addeans

B ORM DB DB D 8. DB D BB, DR
code [0 [0 [0 [0 [ o JTa [a [a [a |

a=Highar Lowsr -+
obdar bit ordar bit

Sot (6 R aeddress ingtruction is sxeowted vhee 1he code ™17 i3 written into DB and the
address is writtan dato DBs To DBy as shows abovs.

The addrocs dats mendiomsd by Rimary code "RAAALA" is written into the address counter (AG)
tagether with tha G§ kil addressing condition. Afier thiz imstriction erecution, the dats
writing/reading iy por formed inte/from the G5 RN,

(1) Sut B8 AN Addreax

B BT DB, DE: bla DR, DB, D& D&y O
Code | 0 : 1 | A ] A A AR A
Hi gher stdet bt _Llomer order bit—

Set 0D MAM scdress imstruction is woecwted shed  the oode ™17 i3 written fnte BB and the
address b3 wrillen into Ofs to DBy 29 shean pbova.

Tha sddress data mealioned by binwry code "UMAMA™ is written indo the sddress countar(AC)
together 1ith the Db AAM addressing condition.  AhHer this inatriction, the dats writine/
reading iz parlorsed into/fros the DO FAM:

Wote © In case of the 1-1ine diepfoe, the sddread dats iy {004 te (dF)n. and during the -
lire dieplay, the sddrase ba (00D to (2T)n for tha 1at lis snd {40}y to (67D for
te Znad |-

(1) Read Pusy Flag & Address

BB R bB: OB D8 DB. DB: OB, DA DN
Gode |0 |1 | B[ A [ A | K [ A [N & |4
+~Highor ordér bit Lower order bit—

Thiz instenction rasds out the intamal stetus of the NUBEE, Nham this owstroection is
wiacated. the busy flan(®F} which indicate intermal operation is rewd cut from [ amd the
addrasn of C3 RAM or OB A i3 read oot From DB to Bl {the address for GG RAM o O R
is determined by the pravicos |wstruction).

(B)=1 indicates that intermal oeeration is in progress. The et ingtrection is inhibited
when (BF)=1. Check the (BF) statws befors the rext erite oberatioa.

s Janan Radio Co L4
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Ch ) Yrite Dots to G5 ar () RN

k5 RN pO; DS DB DB DR BB: DB DR
Gods | 1 0 b k b 1 r b [ b
+Higher arder bit Limer ardsr bit=

Brite Pota to 06 AN or DO RAK imstroction is woecuted vhan e code "1 s written ints
(RS} and code ™0™ is writien inta (KWL

By the sxasuiion of thiz instrwction, the binary S-bit data "DDUIOOD0™ ara written inte
the 06 AW or 0D FAM. The sslection of the 5 REN or DD RAM i3 deterwined by the pravious
imvinuet iom.
After this Iastruction exscution, the sddress incressnt{t1) or docrementi-1] perforsed amto-
matically sccording te the entry wode +st. And the display zhift is also executal ccording
to the pravious entry pode sat.

{1} Baad batas from OF or 0D RN

% KM [B- DB, DB, DE. DB: DB 0B D&
fode |1 |1 |O D [P |D 0O DD |D
‘wHigher order bit Lowar order bit=

Resd Trata from (5 RAM or DO RAN instroction is sesouted when tha code ™17 45 written inte
(RS} and (R/M}.

By the execation of this instruokion, the bipary @ bit dats "ODDDDO0D™ are  read cut from
CG R o DO FAM.  The salsction of the 0O RAN or B0 RANM iz determined by the previous im-
atrisatios.

Befors executing thig instruction. wither the ©f RAR addregs oet or D9 flAN addrese set
mst be svecuted, othernian the first road out data are ivvalidated.

Wiwn thiz [retroction is sarial [y sscutad, tha rext addrass date is porma|ly read iroa
tha second read.

The address =o1 instruation i3 0ok roqwired i the corsor shilt instruction i exscated
just beforshund (only DD FAN reud ingt.

The carsar =hift ipstruction has somd fonction an  the DD AAM sddress seb. 5o 1het afber
reading the DD PAK, the address incresent or decramant b5 woscuted swtesetical ly angordi ng
to the antry mede.

But digplay shift does not ocowr rapardiess of Che satey mode.

Kotat The wddress cooater[AC) is sutomatically incrememted o decrsmented by 1 after #rita
instrict|ons o sither of the 06 Rl or 0P RAL  Even IF the read imstruction fs exr
cuted after this smatruction. the sddressed dats can not be read wot correctly.  For
g corraat data read out, ¢ither the addrass et iestroction or corsar shi(T imstruc-
tian tonly with DD AMD met be imnlemented sust before this instruction or from the
seoond time read ot ipslruckion expcution if the read out hustroction is ewecutsd i
timas conaesutivaly.

== New Janan Racdin Co. Lt
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{3—2} Initialization wsing thw ictermal resat circwits

{a) M-character 1=line in 8=bit opsvation (Hsimg internal resst circwital.

At thw 24-charscter 1-line display, the Function sat, Dismlwy OnA0ff Coetrol and Entry Sat
Instruction muat be woacuted boforw the dats input, az shown below.

Tha D0 R of the MJUEHEE cam atore up bo 80 characters. as evpluiced befora, tarstors
the advartising moving display is availsble shwn oosbined with disptay shift operation.
Sinew the diaplay shift operation changes only digplay position and the DI RAN contents
rewtin mchanged, display data which are entersd 1/rst ¢an be oulpat mhes the return hos
operation is performsd.

t
| Fower On ﬂ' “Ilw BT
! 08 LB, D6, 0B
HS Bl 16 B W ke 00, Set tha 3-bit operation
Funstion Set | | 0] o[ o| o/ d[1|n|a]| ¢ + };lﬁm disslsy / Slidots
f .

Turns on display and ciw-

: {
] (1 | 1 displ
Oisp. On0fT Gont 0| 4 _[I' [ 0| 1 0] sor. E"t'”hyu “Tnﬁ.i

I ’ ization.
— - . Ex:u-la fur sat  address
Entry Hoda Set glo| 0| G GO Oj1]1 ¢ F. sd cursor right
ahlit shen the daia lrlte
) to the D0 or (G KA

[Write data fo the D0/Ua RN |
| and set the Insfruction

{b) M-character I=llne Im 4-bit cparation (Msing [nternal resat clrcuits).

In the d=hit operation. the functica et mast be performsd by the usar programming.

Wen the powar is turkad on, S-bit oreratiom |3 salected swtomatically. tharsfore the
flrat inpyt is performad onder 8-bit operation. In this operatiom. full instroction cam mot
ivpul because of terminals 0Bs to DB aro no comnsetion,  Therafore, ooss instruction st
b eoaritten on the RS, F/F ood DBr to DBa, a2 shomn below. Since one cparation is comelsted
kv the two accesses |n the 4=bit epsration mode, reswite i requirsd to st the inatriction
pofe in tull. 2-charsctar 1=Jine in 4=bit operation (3 shown a2 Tol lows:

Inilinl j2ed.
Powmr Eln W dizplay appsara.
I' m m DE! Eﬂ+ [& "I
Function Sat o] af o AR iﬁt:thhﬁ:'t mi‘“tm?n B-hit moda
i n get by Initis |nt
- whi :hm Fol=lim
functisn Jot _ i3 3 BJ 13 m’lsfhf ! }d?tm hares from
)
_ ] 'l oo 1;I'| sy and cursor.
[Dlsn.m:ﬂff Cont 3 H ? h l{! E E tu;:iﬂ:hgn:n i skwcs mode by
i la for ut
(o s | [ 31 8]0 3[8] S0 ehtio et i o

I | S—
AR Ll

Mear Joan Radlio Lo Lt
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{c} 2-charactar 2=line in 8-bit operation (Dsing internal reset cirewitsl,

In tha =iine diseldy. the cursor moves automatically from the 15t %o the Ind line after
the dlth character of tha 15t ling haa besn sritien.

Therefors, i1 the dizeley charasters is only 24 charactsr in the Tt 1ise.  the DD Rad ad-
diwas must be 3ot by the wser progromniag to changs the crsor posithon to the 2ad lie.

The 13t and 2nd dine displays will shitt at the same time.  Bwn the displaved data b3
shifted rapestedly, wach |ine movas waly horizontally.

The Znd line display doss met shift into the ket ling pozition.

Ini;illjmd,

Powmr T Hy display appaars-

e } _ RS RN DN Oc DBa DE. DEs DB DB, DBo 5ot the B-bit eperation’

1Fumtinr. Sat ARILILIRIR 1 ‘ Dl 2| # -H:m digplay F Ildats

o u:mi Tl ol ol ol o] [ 1] 1] 0] oo S aaray o
- + -]

5P f Goat _ | ?:rmn !hr:_mamﬂ
i imiti el i zation.

Entry tods S ol e[ el ool o] of1]1]0e Foorib AR it
SALT Sode o | ' mﬁt ﬂuﬂmﬂrz data write
! to tha I0 or Cif AN,

bta data to tha DDFCG KA ‘
and et the Instruction

e Jopan Radio G, Jéd
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[(3=2F {mikialization I inakregtion
id the power swply comli okt for U correck operation of the Inturnal  reant chrowits

are pat st 1he BAUSISE must be imtialized by the iEstrooiion.

Cad Inltighization by Instruction im &-bit inbet ke

Powat (hn wﬁmwimu
[
e /Ly
} RS RN OB, DN, DB Db Ds DBy DB, DR
T Funchion S+t
Famtion Sat o[ of o[ o] 1] o] s] ¢ #] 5] 10'bit intrteon eratn )
}
Wait wore thin 4.1ms
} ]
— . Fuaotion Set
Fumction Sat - | 0 ) O &) 2| 1| #] ] &) &) E:In:iﬁntﬂrfmnlwth}
}
Wart wore Then 100w
: e
f i
Fundtion Set IR EREERERLE hH‘E!EE.:;;-F}
| aﬁdt odn Thacked
rﬂvlastw
m.
Mai b mars than 100w ﬂﬂiuﬂfﬂi or' |
= Flug Chock Lllt it 1N
i RS R/ DB DA, D8, D&, DB DB: OB, DB t'"'”““'
d — btw!]mi.ﬂ.
Fuction St B 0| ¥ 0| | 1] N[O k] & m;mdaru'h
)
| Bieslay 911 Cof o[ o[ a0 o] t]ofo]o
1|
Gionbay Glaar | | 0| #| 0| 2| 0|00 0] 0]
! =7 Fﬂlaiurn whdress
frydode o | [a[ o[ 0folefofof 1] a]af focrament amd oursor
4 twmtﬂthmnr
Krite data To the BTG RAN
and sel the |estruction

Aow Jioan Riacio Co. L —
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(Fuctinser | [ 3] 8 294

{b) Initialization by Instruction in d<bit antorfece

| Pover O
}

lzrﬁu‘rmt]:ﬁﬂbﬂ
) M5 RAT DS BB DB 16,
(Function 5t | [ 0] 0] o[ 0] 1] 1]
)
| bt more than d.im |
}
Fmction ot | | 0] o[ o[ o 1] 1]
¥
Wit mera than 008 |
+
Funokice Set e ajofaf]1
I; - R ekl s
Mait morw than 1008
i RS WT 6 DBy Dis DB
Function Set plofoafof 1]

}
Wait mora tham 100us

i

- —
Lee

4

Diaplay 011 3
}
Biselay [lwar 1]

[—1—J]
=
p—p— ]

Py || —

0
i

;
i
[Eney oo st | [0 9]
P

— L — )
1)
b —Hﬁ-]

}

Wit data to the BNTO
al set the losireation

|

Naxs Joons Recir Co, L
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a3 1 o R,
e Tt erface (ength}

Bt teneth

Fmﬂiw im B-hit inber-
1& it interface Jensihl

Hiﬁ:ﬂﬁl%ﬁ%ﬁ:t .
e

ik aten, busy F| #
ok e

K P ned
Euatpln for
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(4] LCO DISPLAY
(4=1) Pawer Swoply for LD Driving

BABAEG  incorporates vl togs dosblar to generate the LCD driving high voltupe.  The wol i-
ags thubler genrghe sbout teefold voltupe from the V.. imut voltage | 8.0V two st lout=Emh
ned ¥, BV ). Inoorder  to genevate LED display driving wwvefors,  the RWGGE  recuired
prternal blesder resistance. Toe bleader resistance must be chonged scoording to  the duty
ratic as shown balow.

LCD Oriving Yoltmre va Duty Ratin

Buty Rakis 171§ se 1732
Rias ! 145 1/6.7
‘“L \‘nn'l ﬁ'“ﬁ “ﬂﬂ-‘IMrwm
Suepl ¥a Yoo=2Wooe | Voo G MVico
EE Vs Vori/Necn | Veom3/6 Moee
Va Voo=d/Ween | YoordB. Tico
Vs | Yeo-Yoen Yor-Yuer
UYnr[eEVS 10w] LATIREL FEEREYS #H{rﬁ_'n"riur
H_E E_u MJ a4 648
Vi Y -
";-nﬁ.
T, L +=p Val ¥y _§|a
LR _:;; k| L . B
v . T 1.-’1 A || % o 1)
"_ -
sl Y + Ll | “¥a
Iz 1 § J‘ !E [ | T
1--'nmlr '—‘L W s

[a} 175 bias (116 Duty) {b} 1/6.7 hias ﬁmlﬂutr'.l
{Internal Yol tage Goubler Ho-use gramels) {Intarmal Val tage Doobler using woame el

|mternal Delving Yol tage Supnly Bosplea

Mese anan Radia Lo L.
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(=20 Bl ation bodwoon cotillaticn froquoncy and LCD frame friqussacy.

The NIG4ES requires aithar ane  of the oacil lation resistancalRF) o coramic rasonator
for the internal osciflation, or extoareal clock.
In coae of the oooillakion regiotece woing,  the oscil latine frogeemcy 15 affsctsd by the
sty capacitamcs of the terninals 05C, and ORCo,  thus sherter cosnaction [enath of these
tarmimals gra reauired.

LOD frame 1requancy scample montioned below 13 bazed on 250aH oecillution {1 clock=dus).

LGD trams frequsnoy is calculate by Tollowing borpola.
1 frame eycla = -f% ¥ 1200 )ock) x tha reciproce] namber of duty

1 drame Frequemey =-1_TFa_|:_w¢|u_

{a) 1782 dyty
.Bﬂ" 120 clack :
g I L szl 1l 2l 3] al 1) 1) 2] sl
'u'“— ..... _.-.._I__.. - a
¥
nnu.:: ! )
Vi —_ i
Ve 1 I
F 1Frams Le 1 Frimn |

LY -+
L el |

| drame = dus) « 13 « 32 = 15.3600es] = 15.354me)
Frame Fesossncy = 1/15.38 (s} = 65.1{H2)

th! 1710 duty

18 & |aeh
iz al aloi—— b lal 2zl sl alaeaclial o | 2] 2]

oM,

'Fq | 1

F | Franm La | Frams

I 4

1 frame = 44us) = 120 x 18 = 7.5800ug} = V.68{u)
Frame fraqmncy = 1/7.60(mg) = 130, 2(H)

Maw Zapan Redio Co. L.
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{E) Interfaca vith WPY

RGBS can bo intarfaced with doth of 478 bit WA and the twe=time 4=-bit or one=fima §=hit
data tranefer ig available.

{B=1)4bit W interfaa

Phen the interface length s 4=bit, the data franster is performed by 4 lines oonpected to
DBy to [y (D82 to DBs ate not wsedl.  The data transfer with the WP ia completed by the
tor=ting =it data tramsfer.

The data transfer iz swecuted Im the andpence of ppper d-bit (the date M. to DB: at Shit
|gHEth) ard Dowst d-bit (the dats DB: to [8; at 8-bit langth).

The busy Flag check must be soecuted after two-time 4=bit data trasfer (1 instruction e
scution). In this case the data of besy éTar amd address counter are alse output trice.

iy = - —

- B \

o Ve W Ve W . VW ¥ |
Itefhnl !1||l||=|:_——-lm.I |

l'!r '_"'_E_',-:,lfln I“I L e ﬁhq:!f'_-.'l'l“:l ﬂ‘m nl ‘:EEEEE
lantdgohlan Exsy Flag Huay {lug Imalrpal]en
Mrdlday Ghach Ehech Wedhlmp

" it

'
1y —

e T W N W o W e W

" ] T A T S EE ey KRR WA

[T e ¥ Th Ak p STTH A (T A 1)
i, [T AL CRE) W CBAE_ kDR
1P a4 IR A (1T T A 4T
Mg likbipllok die | Bsdrtd Bap F 1ep 9D Beadent duid Reguitir i)
PRSI ST ud Adewes o Terieh]

{5—2) 8-hit WU futerfeow

AE - et

[ ¥y ) “4'{.. A e—

4 w *
lataimal Einins ] sEdrntinn Lo I

W3

vae R A ey T L T e v AT,

Warndns Davdmeg [0y tndy | Dakw FOIuyg l Biny Fipg I [ LET Hul Wrihing Desbrwel inn Inbe
Ikt fdotbmd Wiy [atatfiR] Chwak | £ hael | Clarh | Taguids] toh Kegiatai | K]

Mew Japan Rndio Co, L
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B AESOLUTE IOIEN AT INES { Ta=25TC )
FARAMNETER STHEIL RAT | HGS T
Supely Woltuze (1} Voo =03 ~+7.0 ¥
lumely Yoltege (2) ¥ ~¥s (3] Yuo=13.5 =~ Yoptd.3 ¥ i
Inert ¥oltape LI =03 ~ Yort).3 ¥
lorctine Tewerstures | T | -W~+t 8 | T
Storses Temparature Tatg - 55 ~t 125 T

Hote 11 bF the L3 are used on condition abows the absolwte maximm ratings. the 15| may be
dantroved. Using the LB} mithin alectrical charsstarictics e stronply ra commrnded
for mormal operation. Usé bavond the slectric charsteristice conditions mill catise
smalfunction sed poor reliability.

Hote 21 Al woltags walmas are eomcifind an Yee =0 ¥

Hota 3 The ralation © Vop@VWo mVeiloour « Voo Woalequr, YeaSOV pust be maintained.

Botw &} Dacoup|ing camacitor ahould be comectsd betwesn ¥.. and Yar due to the atebilized
operation for the weltage doubler.

M ELECTRICA CHARYCTERISTICE

{ VppaTi0%, Voszbl, Te=-2——150 }

FAAAMETER ST CONDITIDHS WH | ITF | BAL [ ORIT [ Mot
lparating Yoltage Yor 4.8 5.4 5.5 ¥
¥imi At Input and Input Ot r.3 Yoo
1 Torminala sucest 090G 5
Input Hﬂ-”lﬂ LEER Tarminals l.'l.ﬂ ¥
2 —'E::: -1 Only O3 Terminal ¥oo— 1{'_’5
; E.m Irmuti’llgtrl;t !':nﬂ_'aﬁ“ XA ot
[ N! IH‘III‘II % | lau=l. a
utout Yoltas =1, [ Outpot o0, 0| 0. T —1 ¥
Yors Til‘.ilﬂjl | on=0). Gt &.9%0
briver Oneresiat-(CON) | Road | fle0.0%eAAI1 com.tetu.) # | iale
Oriver Dn-regist, (5EE) | Reeo 3100 05aRAl | eof.torm.) ip
1“ I. st !!.__l T Uer. - ! 1 l* 7
Full-gp Resiat Durrent | =l "tm:!l?p B3, BN, DB Tern. 20 115 i ] =
Operating Gorrent (1) | Joos  [yereme? :‘j“_“q‘ﬁm ‘0% | 0.8 | wt |8
R Dacil Jation
Dparating Garrent (1) lepe | Extormal-clock Operaticn 0.6 1.0 M| B
Veast¥, foscxfep=ZTkz
Duteut g L aEmd, Ta=20C 2.8 | 3.4 v |
Vol tage Valtage | ™" [lowrwtmh, Tas2SC .5 | -4.1
Doubler | YORtAE® L1 Wer | Roree % | ®I %
Imll‘!'n!ta_g_q L N 7.5 Yoo | ¥
Crarating Freq. fep (% | 2 B0 (K
EIt+ ﬂll".l' m_' = 5 5']' ﬁ ¥
Cik | Hiaa Tim b ep 0.2 s
Fall Time 0.2 =
InE. | Oscilation ; B Oso. R=Alk2 225 W | T | 250 |k | 10
05; Er ptummcy 2 |Caramic rwmt?; 5 kiz |
.. i1 ﬁ‘! VYer Yor
LED Driwing Wellage Noon Yoo = Vs Tfﬁrrlﬁ?“i __3'{. 14.E ¥ I

Mew Jopon Raclo Co L
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B ELECTRICAL CHRARNTERISTING [ Voop=3.00E20%, Vo.al¥, Ta==M=T5C )
FARLRETER STHEL CONDITIONS MER | TtF | e [ UN(T [mote
Dearating Vol taes Yoo = Ij:'___j,ﬂ 3.5 ¥
Yiwe | M Input Impit Mtput | 0. 840, 1
Inpart Yo tuse Yino | Torsinals | 0. ¥ y ;
1 Yo | a0 hpw ; =) slh 700l | 2.0 |
| 'fd-r_l, 'ﬂl’lil‘ﬂ.ll lon=1.6m 0.8
Gt Yoltase | 7 | Yo | Outpet o=l 040k _| 9. 8s ¥
. YoLr Termimals | ! on=0.0dul 0. 1¥sn .
Oriver Ou-tesist. (COM} |  Reow | o |e=5.0SmAALL com. torn.) 2 1ol s
Ovive Dn=rasiat, (SFG) | Fawa | 3o|e®d. O5mbiAl| sex.tern.) L
lmt Lﬂk‘[l ﬁ.l"-l"'ll'lf I ¥in=ll =~ ¥oc =1 1 l.I‘- !
Ful I-uvo Regist Gurent | =le Fon=3¥, RS, B/R, D6 Torn. 10 = ]
G Dscillalion
Dpwtating Currenl loo Extarnal -0l ook Operation r.2 .3 m |3
Wor=3¥, Fose=for=MOkHr
mtwt%"m -‘Ig.l;nn- Il'h-bﬂ-lir I':l'l-‘|'=‘d'l T.#-Et ‘:"5 -1"?5 v g
Noibrer | oom pote| T [Ree 5| % ¥
g | Ve (.8 Ve | ¥
O | 1 Lat il F rejlioriey fase | BF Ose, APk 22X 160 24 e |k | 0
LD Driving Yoltage Voo | Voo = ¥a F.::H 'ff!_ﬂ ¥y | 1

Hote B) InputfOutpat stroctura exespt LCD drlver are shown balos

[t Terminal Strue bire

pvie Ve via A, L |
i ﬂ_:'l' L TE %%:TE’.TJ 2:: _____I__.‘T_[:j-]
il anas % L0 .LI
w
E Termiral B3 N Termima)

It et pt Torminal Strooturs

vae

FigE

oz

ViE

EALS

ol

DR, to

DE: Tacminal

Hote 63 Rocw 50d Bopo sre the rasistsnce valuss botwesn pomer #oply terminalsloo. Yoo Yo Yal
aed sach comson terminal (COM, to ClL:), and supply valtams (Noo. ¥z Ya. Yol apd 2ach
aagment terminal ITF3, Yo 5EGn,) respentively. and miasursd when the corrant |d ia floen

of eviCY oobman and samment 1eminalz ot 2 sme tim.

Bote 7} Excent pull-up resistance current and putput driver eurimant.

New Faoan Radio Co L8
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Kote ) Excoot Imbubtfowtput cwrrent.
[f the imput lovel ig medim, cyrrent conzumptiom will inorease due to the pametration

current. Theesfors, the inpot level muat be (ixed to "F° or L=,

elpacating Curremt Moosuring Circuit

+E-'-_{_,_..-"'_+:E|‘.-"

LawF
|'+ e
~ Yok Vi
A T g5 a
Ry o 08 Ci—o
LIk}
E
Vsoer
10 xF pEep— —
? + NJUGBdGE B
|
7 T

Nte 9} Yoltare Doubler Charscteristics Bessaring Circait.

s BV 4+ a3V

A o
Y Wi | lll.luF
FFri
ol
+

Cy-—

v v (m A
LT 4] § | . 1;:____: L[
| ]
HJUGBJdE 6™ +y.2u4F Ry=)okn
4 /ﬁ? FAER
Eira TIT ':L

Woltage Doublar Int. Clock Freomancy = 10~-5khz {5¥ Qoergtion) S S-Sk (1Y Dperation)

Maw Japuan Radln o L.
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bote 10] Aoely to internal CR cocillation ueing & oscil lation resistance RF.
An the osci | Iating frequescy is affectsd by the strav capacitants af the terninals i

ad (5., shortar conection longth of thess terminala are reauired.

AF

056,
RF: gk DTN
052

Rg Mhig cirouit sxampla mentiomed only for standard spolication. 1t con net gwaranty

the charsctaristios of oweillation.
Plaace check the auternal parte val

e before production.

Hote 111 Agnly to the wrtput veltaps 1rom ooch DOM snd SEG ara [mas than 0,15 amainst the
LCP driving constant voltage{Wee, ¥i, Wo, Yo, Yo Yo} st w0 load condi tian,

Mo Jigoan Radbia Co. L1
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+ Baz tining churecteristics

Prita cparation sesuancs ( Brite from NEU to WIGIGE)
[ Yoo ®0.00E10%5, YessOW, (g3 201170 )

PARANETER YL | MW ML | OOMBITION |WMIT
Enabia Cycle Time teven 500
Ensble Pulse Width | “High" lewsl | M | 20
Enable Hize Time, Fali Time te., ter N
Sot yp Tima iﬁS. AT, E | La H Fig.1 .
Addresa Held Time tan 10
Data Sot up Time toar 60
Data Hold Timg th W

Brite oparation sedoence [ Nrite from WU to NRGEEE)
[ Yoozl 00208, YouuOV, Ta=-20~—15C )

PLRANETER SYNROL | MIN WA | COMDITION | AMIT
Enabla Gvela Tipe taver 1504
Enable Pulse Width | "High® Jevel | Py | 50O N
Erable Kipe Time, Fal| Timw toe, tur i I
Sat wo Time bas, Rl E | tas b Fig.t | m
Midreas Hold Time | e 50
Cata Sat wo Time tesw 140
Pats Hald Tima 9] 1]
Timimg Characteristhes Odrite oparation}
T | ——,
i Y T
. e tug 1A
R,.I'li \\.,: ¥ L] _,?E-:;'III
P i ; t]!
1ET -
E i 1
R i1 ! i . SLALY I
— — “A
a ;,m" Vigt
D By —DE+ I Walid Bata
.l."||_1 YLl |
10rE

fig. 1 The timing charsctaristics of the bus srite operating Seolsma.
{Neita from WPU to NHEJEE)

Ao Jeyacns Radlis Co. L3
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Read cparation seousnce | Band from NJDB4EE 1o WU )
{ Yo O¥EI0E. YralW, =271 )

PARANETER Sl | MW M | COHDITION | WNIT
Enable Cycle Time Tevee 50
Enabla Pulze Ridth | “High™ {wval | Ples o
Enabla Riss Time, Foll Time tae. tae 20
et ve Timw (R AW E | tea ¥ He | na
Mddress Hold Time Lait 1t
Cata Delay Time tuom 120
Data Hold Time Tonr 2

fsad opsrution Sequmice { Ragd from HRUGHEE to WY )
[ Voo3 NE20K YarlY, Taz-20-~4757C }

PARAMETER SyepoL | MIW | WK | cosbiTion | wonT
Enable Gucle Time teroe 18|

Enabls Pyl Midth | "High” lave) | PRy | 500

Enatila Riso Tims, Fall Tima teer tir o

Sat up Tine RS bW E | tas ™ | figd | s
hidrees Hold Tim taa B

Duta Dalay Tima Topa 600

bate Held Tims Lo 2

Py to DE» load condition & Gu=100pF

Tising Charastorictics (Resd oneration)

&TT ‘-'IH':}<_ ==
= WLk \'IL'-I TENEOINR TP P
= RITE

RE"_><
: A v
o Viil | m‘ﬁml
I

FWFd i J
E

TR T, i1
ter——] |
FE==TE >< valld Data
VLt ' voul
r' —1
LEV(E

fig. 2 The timieg charscteristico of tha bus read cparating geguence.
(Raad from WIE4EE to WRU)

Naw Jgnas fadio Co. L4
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* Pover Swoely Condition whew ubing the wterm) indtislization oiroit
{ Nea®S. 0108, YaumDY, Top-20-~157TC )

PARAMETER SABOL | MIH | WX [ COMRITION | DWIT
Power Sumely Rise Tine Clbeee |0 | W .
Fouor Supply OFF Time taps 1 |

[ Yookl WA, Yau=lW, 2z~ )

PARANETEER SYMBOL | MM Way | CONDITION | UHIT
Power Supply Riza Time teso .t (] -
Power Supply OFF Time tore 1

Since the imtersal imitializetion clrouits will net operate normal ly uniess the sbove
coditions are wat, in such & caae it sest initialize by wnstruction.
{Rafer to imitial ization by the inslruckion)

LWL 4V - /N

a2y 1
tion —H

Yoo B¥ —-- 0. {my it e il | e EoreiZlng
Vourrll — 0. Imo it op s

torr spaoifing pomer off time in o short poriod off or avolical enfedd.

Mew Janon Radlo Lo, Lid
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M LD DAIYING MAYEFORM

1716 Daty Driving

EEEREIEE LT TR L T I T L R RE NIRRT RE AR AL AL LN T AL

T siisipman e

w
LE i Y | SRR S S PR TEP TR

R
e




NuUs4ss

3 LED DRIYING MAYEFIRN

1432 Buty Drivieg

. ||m1u|unun_} ----- ﬂfﬂl‘i—*ﬂiﬂlﬂ 1

T ——E:
CONy & |||

CoE— -

tﬂ H .

N Zapsas Rady Lo, ik,
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I APPLICATICH CIRCUNTS

CoMa

1

ChHia

€N, |

|

TE

i
5
g

i (Zd~charsotet
5E i.T 2 =line)

4d
ol lid d ek

(al § x 7 dote, H-character Z=line cxamnle (1/6.7 8/, 1512 Duty)

Ll

com, 3
AR !

Lon,

LD PANEL
silm (
L =1Ima}

{t} 5 x 7 dots. M-character 1-1ine exswls (175 Bias, 1716 [uty)

Naw Zanan Radio Co. Ly,
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W APPLICATICH CINHITS

_\ I
iz P o E
: m LB x! o
- LIERY ig, 51 {T
A Ao dtx
[ B
B L S : _ i 7 G [
—1h e (e .
—— ra
(0|3 et} TV 07 i
B
| ra - S5 WA
BINS +n
- .n_l Al
i

Neew Japsan Racito Co, Lo
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B AFFLICATIMN CIRCEITS

bt

(OIPONIE 47 POsEsUad &) IR (04 JUJALID ()] ‘ERIJEI000 A |OdTE Jeaod RIS}

gdwen o Laqn! Il '8 (F)

"W W17 J0 A WAL T DT

.n1

-y _ oy T
= = I Thec | 2 A TR am
— ard i Edd _ e _
== 1 & b4
M"u._..“ L —— L
_ i _ Lad o
— ., =] : iy Hrﬁ_wl[ L
i ——— 1 dLL _ &5 _—.-.-.-u._
_ L= |5 | e
"y H or T
L= reas i T T i IT
] ﬂ i i sa—I #ay X LT
I..I.l — =iflin THA mm . E__—ﬂ. 3 H =
i E: Hm :__M_w
(3u) - Fswaeyn-§a) TINYd 031
- ﬂ 4
_ LT 8 IIW TREIRI
LB ...m _ Linoa
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MEMO
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