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NJUG 4238

20-CHARACTER 2—-LINE DOT MATRIX LCD

CONTROL

LER DRIVER

M GENERAL DESCRIPTION B PACKAGE OUTLINE

The NJUB423B is a 1 Chip Dot Matrix LCD controller
driver for up to 20-character 2-line display.

It contains voltage converter, bleeder resistance, CR
oscillator, microprocessor interface circuits, instruc-
tion decoder controller, character generator ROM/RAM and
high voltage operation common and segment drivers.

The voltage converter and bleeder resistance generates
about twofold voltage(10Y or 6Y) and bias voltage for
LCD driving waveform internally from single power supply
(5Y or 3V).Consequently, high-contrast display can be
performed though the simple power supply circuits.

The resistance and capacitance for CR oscillation cir-
cuits are incorporated, therefore no external components
for the oscillation circuits are required.

The microprocessor interface circuits which operate by
2MHz frequency, can be connected directly to 4/8 bit
Mmicroprocessor.

The character zenerator consists of 9,600bits ROM and
64 bytes RAM. The standard version ROM is coded with 240
characters including capital and small letter fonts and
some of Japanese fonts.

The high voltage operation 32-common and 50-segment
drivers operate up to 13.5V or 7V, and drive up to 20~
character 2-line LCD panels which divided four common
electrode hlocks.

B
B

NJUG423BF

M FEATURES
@® 20-character 2-line Dot Matrix LCD Controller Driver
® 4/8 Bit Microprocessor Direct Interface
@ Display Data RAM - 80 x 8 bits ; Maximum 20-character 2-line Display
@ Character Generator ROM - 8,600 bits ; 240 Characters for & x 7 Dots
@ Character Generator RAM - 64 x 8 bits ; 8 Patterns( 5 x 7 Dots )
@ Microprocessor can access to Display Data RAM and Character Generator RAM
@® High Voltage LCD Driver ; 32-common / 50-sesment '
® rramtle oy Fatio © 4 o o341 R ¢ i 4 e
@ Number of Maximum Display Characters

Display Line| Duty Font

Max. Disp. Characters

Sires (1788 ﬁ%z B X7 dots  cursor

%8-0 aracter 1-line
-character Z2-line

C-M0S Technology

@ Useful Instruction Set : Glea §5|) eturn gom?{ D&ﬁplay UN/gr]E Qont, Cursor ON/OFF Cont,
Isplay ursor aracter

@ Power On Initialize Circuit On-chip

® Bleeder Resistance On-chip

® Voltage Converter On-chip

@® Oscillation Circuit On-chip

@® Lovw Power Consumption

@® Operating Voltage -—- BV /3V

@ Package Outline --~  Chip / QFP 100 / TCP

®
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M PIN CONFIGURATION ( NJUG423B )

SEGw (10097 92 9756 35 3¢ 93929190 89 83 87 86,03 A8 DI A2 B180 | bemceemy SEG1e
SEGw o= |1 19|}C=== SEGis
SEGw =2 1 {f=>=—= SEGu
SEGi0 et f 11|l SEG
SEGu em—C—y s 16 |fmo=—=s SEG;
SEGu: c—mr M 1| |Eo== SEGu
SEGo e—c|~ 14| === SEG1o
SEGuw c==H|s 13| Cm==n SEG,
SEGs ==r=|9 n{E=C= SEGa
EGu e===|10 == SEG,
EGy =11 === SEGs
SEGw === 88 |=0=== SEGs
SEGey e="=| 13 === SEG,
SEGs ===C={| 10 & ||=o=> SEG,
COM, ==_=]|1s 88| === SEG,
COMyg e===C=] 16 6 |=C——> SEG,
COMyy === |17 I =C=> DB,
OM, == |10 0 |="=— DB,
OMy == 19 62} =" DBs
COM, ===y 20 s {F== DB,
COM;s e==C 12t 60| =C=— DB,
COMy === 2 (1] D8,
COM,y =—"=| 8 s EC==2 DB,
COMyy =" S1it=c—=a pp,
COMay c=C= |25 L ]
COMa == |26 HEE=—R W
COMyy === 1 S|ES—>Rs
My == i; I F= Ve
COMy == SHES Vg
COMyy == | 31,233 34 15 6 37 38 39 40 41 47 43 44 45 46 47 48 48 50| =0 Cy

B M BLOCK DIAGRAM
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— - — A ¢
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RS -— S 00 x..
@ @
R 5|8 |0 & o =l 4,
ol e T [Display Data Ram(pp RAM) - = 3A] S0 L0E CoM
E — % + N -4
= 80x3bits rull ol aa ~COMs2
o et LN Kal [=]
DBA 4 ! /: cc o~ L o
| < ob g 1° Joolin®” bl
DB, o o ' $a ) @ ©
DBa 4 >t ™ ET 0 X - b
SalT1 ' {Character | |[Character ° =550l 2 2] 50
DB s Generator Generator = ool @ Ty SEG
o L 2 17 o ram (CG RON) 3 §S 25 ~SEGso
e . an 4
Vs ? Busy G12bits 9600bits @
Voo Flag 15 45
ot ﬁ: Vi 7ol A r0¢50
oy Y oltage Parallel to serial H0bit
v .
ez R2 Vz Conv, Convertor Shift Reg.
[ & 2¥e t —>» V3
[ -}

k1 TTT9
R13 ;v, Vei Cr Co Vour
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I TERMINAL DESCRIPTION

NO. SYMBOL FUNCT I ON
53 Voo Power Source ( + 5V / +3V)
47 Vss Power Source ( OV)
Rezister selection signal input(Pull-up resistance On-chip)
54 RS "0” : Instruction Register (Writing)
Busy Flag, Address Counter (Reading)
"{" : Data Register (Writing/Reading)

55 R/W Read/Write selection signa! input(Pull-up Resistance On-chip)
- "0 : Write , "1” : Read

56 E - Y Read/Wirite activation signal input

3-state Data Bus(Upper) to transfer the data between MPU and
61~b64 | DB.~DB- NJU6423B.
DB; is also used for the Busy Flag reading.

3-state Data Bus(Lower) to transfer the data between MPU and
57~60 | DBo~DBs NJUB423B. ' ,
These bus are not used in the 4bit operation.

15~22 | COM 5s~COM;s | LCD Commor driving signal

23~30 | COM2s~COMa2 { No use terminals output no-active signal, or COMi7»~COMs2 output
31~38 | COMoa~COM:7 | no-active signal in the 1/16 duty operation.

39""’45 CUM 3"‘-’CUM 1

{~14 | SEGs7~SEGso | LCD Segment driving signal
65~100 | SEG ,~SEGss

51 C: Capacitor for Voltage Doubler Connecting Terminal ( +)
50 C. Capacitor for Voltage Doubler Connecting Terminal ( - )
52 Ve Input Terminal for Voltage Doubler {(Normally Vei = Voo)
49 Vour Vol tage Doubler Output Terminal
48 Tk Maker Testing Terminal ( Normally Open )
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| NJUG423E8

M FUNCTIONAL DESCRIPTION

(1) Description for each blocks
(1—1) Register

The NJUB423B incorporates two 8-bit registers, an Instruction Rezister(IR) and a Data
Register (DR). The Register(lR) stores instruction codes such as "Clear Display” and "Return
Home”, and -address data for Display Data RAM(DD RAM) and Character Generator RAM(CG RAM).

The MPU can write the instruction code and address data to the Register(IR), but it cannot

-read out from the Register(iR).

The Register(DR) is a temporary stored register, the data stored in the Register(DR) is
written into the DD RAM or CG RAM and read out from the DD RAM or CG RAM.

The data in the Register(DR) written by the MPU is transferred automatically to the DD RAM
or CG RAM by internal operation.

When the address data for the DD RAM or CG RAM is written into the Register(IR), the ad-
dressed data in the DD RAM or CG RAM is transferred to the Register(DR). By the MPU read out
the data in the Register(DR), the data transmitting process is performed completely.

After reading the data in the Register(DR) by the MPU, the next address data in the DD RAM
or CG RAM is transferred automatically to the Register(DR) to provide for the next MPU reading.

These two registers are selected by the selection signal RS as shown below.

Table 1. shows register operation controlled by RS and R/W sienals.

Table 1. Register Operation

RS | R/W | Selected Register Operation
I!;i’l' IR Write

Read busy flag(DB;) and address counter(DBo~DBc)
Write (Rezister(DR) to DD RAM or CG RAM)
Read (DD RAM or CG RAM to Register(DR))

DR

—_— - O |
alola|o

(1—2) Busy Flag (BF)

When the internal circuits are in the operation mode, the busy flag(BF)} is "1", and any

instruction reading is inhibited.
The busy flag(BF) is output at DB; when RS="0" and R/W="1" as shown in Table 1.
The next instruction should be written after the busy flaz(BF) goes to "0".

(1—3) Address Counter (AG)

The address counter(AC) addressing the DD RAM and CG RAM.

When the address setting instruction is written into the Rezister(IR), the address informa-
tion is transferred from Register(IR) to the Counter(AC). The selection of either the DD RAM
or CG RAM is also determined by this instruction.

After writing (or reading) the display data to (or from) the DD RAM or CG RAM, the Counter
(AC) increments (or decrements) automatically.

The address data in the Counter{(AC) is output from DBs~DBo when RS="0" and R/W="1" as shown
in Jable 1.
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(1—4) Display Data RAM (DD RAM)

The display data RAM (DD RAM) consists of 80 x 8 bits stores up to 80-character display data
represented in 8-bit code.

The unused display data memory area in the DD RAM can be used as a general data memory area.
The DD RAM address data set in the address counter(AC) is represented in Hexadecimal.

<Higher order bit Lower order bit— ( Example) DD RAM address " 4E ”
ACIACs |ACs | ACs [ACs |AC2. {AC: |ACo 1 0 0 1 1 1 0
<« Hexadecimal =<  Hexadecimal - ~—= 4 —-————— E —-——

(1=4-—1) 20-character 1-line Display ( Function set code N=0 )
The relation between DD RAM address and display position on the LCD is shown below.

L 1234561 89m11mm14wm17ww20@§q

- S

1= o [00 01 Toz 103 104 105 106 1 07 | 08 109 | 0A | 0B 10 | 0D | OF | OF [ 10 [ 11112 | 13 | <D’ RAM Address
Hexadectmal?

When the display shift is performed, the DD RAM address changes as follows:

( Left Shift Display )
(00)<011]02|03(04|05|06{07 08|09 [0A 0B|OC|OD|OE{OF{10 |11 [1213 14

( Right Shift Display )
4F |00 ] 01 J 0203 | 04 |05 | 06 | o7 [08 [oo JoaJos Joc [oo Joe [oF [10] 11 [12]|->(13)

(1 —=4—2) 20-character 2-line Display ( Function set code N=1 )
The relation between DD RAM address and display position on the LCD is shown below.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 <—Diﬁpla¥
Ist osition

e [o0 T 3 51060 09 1 0A 108 [oC 10D [ OE [0F |10 11] 12 [ 13
bine 1102103 10405106) 07 08 DD RAM Addres

Line 140 141 |42 143 |44 |45 |46 |47 |48 |49 |4A|4B|4C|4D | 4E | 4F |50 |51 |52 |53}« (Hexadecimal
Note : In the 2-line display mode, the 1st and 2nd line address are defined as (00)s
to (27)x and (40)u to (67)x. Please note that the end of 1st line address and
the beginning of 2nd line address are not consecutive.

When the display shift is performed, the DD RAM address changes as follows:

( Left Shift Display )
(00)<]01§02|03|04|05|06{07108|03|O0A|0B|0C]|OD|OE|OF |10 11[12/13 14
(40)« 41142143 |44 |45 |46 {47 |48 | 49 | 4A | 4B | 4C | 4D | 4E | 4F {50 | 51 |52 | 53 | 54

( Right Shift Display )
27100101 ]02{03|04]05]|06|07|08|09|0A|0OB|0C|OD|OE]|OF]|10[11}12]—>(13)
6740 |41 42143 {44 |45 |46 |47 |48 {49 | 4A | 4B | 4C | 4D | 4E | 4F | 50 | 51 |52 | =(83)
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(1—5) Character Generator ROM (CG ROM)

The Character Generator ROM(CG ROM) generates B x 7 dots character pattern represented in 8-
bit character codes.

The storage capacity is up to 240 kinds of 5 x 7 dots character pattern.

The correspondence between character code and standard character pattern of NJUG423B is

shown in Table 2-1 to 2-3.
User-defined character patterns ( Custom Font ) are also available by mask option.
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Upper 4 bit ( Hexadecimal )

CG ROM Character Pattern ( ROM version -01 )

Table 2-1.

se | eeese . sone . ) sesen lo . . . () - senee L] * ese Tenee -
. » . L) .. " e . o » eneee s w ® .. . e v e v .
v » . s . . . . + » . . = [ enne e vor ve
- HEH . . . s . o o o ease s o [ e “ene I3 I
(111217 . e - e * e 3 - L] L] . @ . .y L * [ eeer . .
" o . svee .. wr | seess .
. . . . . . . . ese * evane . .
. . L . . 0 . . eee | 1 e e [ewe ]| everes
. . . . . e t o} s s+ |esvesss . v .
e o Tevese | TeTeT | eeenes . . HE A BT PO A P P
. Yy . e . . v | weaves . we | e« | seeees »e
) . ) e v reewwe » *  [eewne - - .
.o s . v . e v . T . ERTT TN v H . .
P .. . esese ssreves . H v . . . . . . .
ene » - - » e emes - 'ne ssvee (11 .
evoy . wene . . . ve . e esve « e sons ve o e oo
" ew . - . . » v . ea s lemess - . » . ) . . . .
'] savse . . esew rue v H oy ®sea » | 2 jecasses -
. H e «  f{aeesee . ) e v e R H .
. H . . . . ’ . eny vesens .
. . e e e Le | oeeess . esss e | vesues . - e
. e 1% ST e s feseress . er e Ta | sesse - v |eseen .
. . .o LXX11] * | wsess 1 d L . eporons L3 . b . L4 L) . »
- - L . LTI ld 1] L . - . . » (1] . . s e 2 leseere
. . . . L L4 . L] L] - . L] L] . * .
»s . ser v .o . .ne
v . . s s 4| esens . wee o .
.. eser aree . .. . . svos o o owen b4 M . .
e 1 . . v I . . [ e nees . . .
v . . . . . . . e H . . . -
1Y « | s | s | wesss er wor - owe
. . . » . H . .. 1 e e - . » .
[ . N . T . - . ‘e as oo’ amase . as’ e L .0
. - . v ssenes . . . . e s * ne . - . nre
vesse | e | weses . . . e .. .ve . . .. = e H
spny oy . weoRrees L33 . hee L1l ”ee even e
. IR . e . . L .o s . . » senn . . . .
O . . e s e . . IR * . [ ] . s vesen . . . sevsens . .
M . . . . .. woonas e s . e - . 4 . .
+  |eveeses veo (124 . . ssesne e jessseas [* T | esses | weess e
. sene 3 . . . sseens ssese =esnas e [ 1) (Y1} . . e -
. . s w . » . - . . - . - e  \jovease . -
LN T v Y I ] ssasens . . e . s s s @ . . ensee . . .
: . . . . - .. . « e PTTY T oy .
----- . reses jeeonaes - \ PYTTYTS eooes escaer en . .o - .. .
essse asseae e oo LY . o sens |ecssses . . e  lesemswe [eawases eones
. PR e . . . v . v - . . e jeses .. . H -
b s wess [ . . . . . s s . vonevey . . . e
> e . e e & @ . . . . . " e . H v . . . . . - .
e | weesse snusws | ssess  [esessn v PYTTTTT N MY T - suesees . cennsas |seesses jeceeess  |ecssean | seaws
sesne CE) . ee . « sem .. . ss ws wouw - . ..
e ® . ¢ 0 Jesanes . PR . . o sw . o
[ap] " e e eesoene .. . N . ] . ¢ o » [ e we TR . . . s . .
. . . . .. . » . e v » -’ wee e » 3 e s 9 e we ee s » » . .. . .
veves . . .0 . oee + ve » . . .
. . . v e .. . » . -
ses cenns ¢ e. + e * . . . e . - . . .
[N ] vess sel Jesesaes . 2 s e 0w e -« a . . seees | ssane .- . i .
ese = jesvases . .. ] . EN ] 2es . . L[] L[] 3 L] L]
. . e e . .
z -~ ped - s o - o = = S b=
o~ - -+ w w [ ~ L) - wn
(e O<a o 1= =9 =] o o o o (=3 =] o o < =3 et
o - - - ~ = - - < - = - - - -

o Co., L.
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Upper 4 bits ( Hexadecimal )

P ovsene Y] »e v Yorns jo . . . . . seone * . smn susas .
. . .e e w . v ae 0 . o . venee ) v ] .. . »
M » e v e . . 3 . s e . . . s . sovas . e .
] » ') . . L] i . LI B ] s . L 4 . L3 L case LR .
sonees . wes . L e e e e . e % | ewess .
o . YIY] . woe . . waer . . snas
e ven vue . v o e v .. vesee . .
s IR v »n s ¥ . . vene . . ¢ o | eveeen .
IS P HE-M M PO . . e . . o] e T eeeses .
. . sses . eees ane . . . PR B T S-S S S-S
. 121 L] [ .y L&d . L] . * L1 "eas .
s e . L3R ] LEd 1] . Labllid A ¢ |ecess . . . + . -
s e . . s vesss  [vecsnes N IR R e .
e . .. H H . seas | weses | ssewes | seses H b .
e . eves . . . sone . aees . .. .
) .0 . » . . . s e svene . : ..
) . » eove s »ee e Jesses. v s [eTe"  luiteves . - P R . Y
LT s e » . e sosnvee . . . ) . . . v . .
. . . . . s weress . .
. oo eans . . . sevee v vee . sssses aee - . - . vers
. v e . e s . . sonnes . . .. . e eens e |eveus . . .
fo'n [ ISR SO (CTOVRE -t S I O : R e, e, : i : .
. - . L] . . - . . eebree [ 38 L] . v LA il L] 13 - ®  |esmasw L] -
. . eee H . . .o . . H . - . . .
. ve . .e . . . . an
A » [ L} L] . L . ® | oeeews L] ewe | esewve -
»e MY sone . .s '] + e coms ae s .. . . - e ®
v, . . an . . - . . . . essoe ¢ . . -
"ee . . . .. . . H . e e
. . - woe | ees | evess | seeme . »e .
- . hd - » . . . - L] LX) »
o | R R : : O [T RS LI
M . . A\ L4 L4 L] . L] - * ] sesave .
eers e see [eseen v . . . . e s s feesess
e o | seees . . . . . .
o0 Ik H M ev e cv e vy [ ° . H
M . e vy . I . . ..
. He- I N . . e TR . .. s .. |, 2 L coos .t K]
. ore I . .
e [ eveee - . e (1T ] eope - L4 L] . .
LR d *e . L A4 L4 . - . L] v - . » . * a0 .
o~ | 33 o : ser | .ok . . . . I I R I S O
] . . e vosene . . . e ’ . . es . . -
seeer . sanse . . eor .. sese . . . . .
»one "o . ereene .s . eoves “oon e esne se
. vy . [ . . * r v e v ¢ o . " sews . ] . b4 .
{e} . M M e . v . I . e 0. " sanes . . + 2 Jeeusses . . .
. R . . . » . . 0. sssans s s . . . . . . . .
. ssssmer »ee sus e . 2% Jsessses snopeny . . vee
. e EE ® L 1] * i .. esesne . - seesey .e o’ - - -
* . N . e a e .. . . . . . . o v |eeweeee .
Lo . - . e v we ¢ s & jesssans . . ree e ds e | ‘eeves -
* * . . o L] . . - - - reesense L TN 3 . . .
LLIETTT] ese  |avmaw 1) L1d L] Sssdadd  feesse  Jeseses LX] - hd
ALl 1] L1121 2] " e - . (11 . * . 00N seseene 04 - 4  |esswne ®  f{eecesse LX)
L3 . . * » . . » [ . . . Lidad L] L[] . . . -
4 o weae v o o v . . e v e v . R ) 1 shasuns v . . . . . . .
- . . L) . il . 0 » * . L4 - . . L . . L] . . - -
. e veeres renovee seeve sesever  [nes evse esenere seses eserens * levsecer Jeesesrr  Jesecess  [|ecceres [Tesece
vess . e . . - .. .. .ee B .
e . . . - - ssmnres . - . v e 3 LIS .
(4.9 o o v |esesss » * e v e v 1 . . e [} [ e we . . e . - -
d i . e v . OR3 . e . . v wes R . s . o we e s I - .
senr H e H e - .
.0 L . . .. . .
oo vernene o» . . voe . M . .
N voss ® .. wsenae . . ' . e . . seses | eesns . . .
33 Ty e . . . ) . . H » an .
o . . s ve .e H . .
sesvons  |eonnsns ws || ses | wsssr  {e aes {4 sevss I 1.
. .
—{ . e we o o | sesess . . « s le le le 4eess .
. . . . H . . v e . )
------- seveves . enae .
= S a 3 a 2 = = = 3 5 = a s z =
[aeg w [ pg - vy w ~
O o<s 1) 1= o o o = o [=3 o o P=9 o =4 o S
g o2 - hasd - - = ot - - - - - - - st -~
© | ~ | N lap] <t e e ~ | o | & < | M @) A - F

Table 2-2. CG ROM Character Pattern { ROM version -02 )

( |ewIoBpEXaY ) S1q § JeHOT

o Co. L4,
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Upper 4 bits ( Hexadecima! )

Table 2-3. CG ROM Character Pattern ( ROM version -03 )

F Tyl I B (A | OEE PR B YOTT R OEN EE
) | e A EE R R S e e iy N i N (e
O e e e I Tl i e 20 S 3 s T s
O F [ |5 B [ [ % P e A=
< N T R R S S A S iE e
o |1k R SR O SO LN COR O A SO 1
o0 "2 : R I I M RPN
© B EE L PETED [ P R el R el e = R
W ot i BT B D8 [T T Ll L feed |7 R
< Ry R T Bid s BEE LR e R e W I o DC
o B et [l B [ B0 Rt e 3 BE [aw we [ |11 0
o reee - Hwnwn. ..“u”.. u". “ .... “ -, I .m".mm. ..m.. ., ” o .....
P S L (LN FRo S - R (R ORI R T
ClHlN|om| |00 |l < | A|O AR K
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(1 —6) Character .Generator RAM ( CG RAM )

The character generator RAM ( CG RAM ) can store any kind of character pattern in 5 x 7 dots
written by the user program to display user’s original character pattern. The CG RAM can store
8 kinds of character in 5 x 7 dots mode.

To display user’s original character pattern stored in the CG RAM, the address data (00)« -
(07)u or (08)s ~ (0F)x should be written to the DD RAM as shown in Table 2-1 to 2-3.

Table 3. shows the correspondence among the character pattern, CG RAM address and Data.

Unused memory area of the CG RAM can also be used as the general data memory area.

Table 3. Correspondence of CG RAM address, DD RAM character code
and CG RAM character pattern ( 5 x 7 dots ).

Character Code CG RAM Character Pattern
(DD RAM Data) Address (CG RAM Data)
76543210 543 210 765 4321
. - . e
Upperbit Lowerbit Upper Lower Upperbit
0000000 000:000 Xk ¥
1001 PN
7010
1011 Character Pattern
1100 Example (1)
101
110 v
____________________ N IR U O T N . <Cursor Position
0000001 001:000 Xk ¥
1001 n
1010
011 Character Pattern
1100 Example (2)
1101
110 v .
____________________ ___________j_l_l_l________f_fﬁf_ <-Cursor Position
000 * % %
001 A
. . . % :; Don’t Care
0000x111 1113011
1100
1101
110
111 X % %

Notes : !. Character code bit 0 to 2 correspond to the CG RAM add. 3 to 5(3bits:8 patterns).

2. CG RAM address 0 to 2 designate character pattern line position. The 8th line is
the cursor position and the display is performed by logical OR with cursor.
Therefore, in case of the cursor display, the 8th line should be ”0”.

If there is ”1” in the 8th line, the bit 7”17 is always displayed on the cursor
position regardless of cursor existence.

3. Character pattern row position correspond to the CG RAM data bits 0 to 4 are
shown above. The bits 5 to 7 of the (G RAM are not appear on the display (mo
meaning for the display), but memory elements are existing, therefore it can be
used as the general purpose RAM.

4. CG RAM character patterns are selected when character code bits 4 to 7 are all
”0” and it is addressed by character code bits 0 to 2. Therefore, the address
{00)a and (08)s, (01)x and (09)n, ————- , (07)s and (OF)x select the same cha-
racter pattern as shown in Table 2-1 to 2-3 and Table 3.

5. ”1” for CG RAM data corresponds to display On and ”0” to display Off.

- New Japan Radio Lo, Ltd
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(1—T) Timing Generator

The timing generator generates a timing signals for the DD RAM, CG RAM, CG ROM and other
internal circuits operation.

RAM read timing for the display and internal operation timing for MPU access are separately
generated, so that they may not interfere with each other.

Therefore, when the data write to the DD RAM for example, there will be no undesirable in-
fluence, such as flickering, in areas other than the display area.

(1-—-8) LCD Driver

LCD driver consist of 32-common driver and 50-segment driver.

When the line number is selected by a program, the reguired common drivers output the common
driving waveform and the other common drivers output non-selection waveform automaticaily.

The 50 bits of character pattern data are shifted in the shift-register and latched when the
50 bits shift performed completely. This latched data controls display driver to output LCD
driving waveforin.

(1~—9) Cursor Blinking Controi Circuit

This circuits controls cursor On/Off and cursor position character blinks.

The cursor or blinks appear in the digit residing at the DD RAM address set in the address
counter (AC).

When the address counter is (08)u, a cursor position is shown as follows:

ACs ACs ACs ACs AC2 AC: AGo
(Ayyojo0yol1},0]0}0

11 1 2 3 4 5 6 7 8 9 10 1% 12 < Display position
~|ine
Display }00101|02{031{04{05{06%07 08 {09 |0A|OB|~--—- <« DD R%M address
— Hexadecimal)
t Cursor position
1 2 3 4 5 6 7 8 9 10 11 12 < Display position
2-1i 00(01{02|0304,05,06]07 03 |0A|OB | —— <
e a8 0D R adress
Display |40 (41|42 |43 (44145 |46 |47 14849 |4A|4B|—— <« Hexadecimal)

+ Cursor position

(Note) The cursor or biinks also appear when the address counter (AC) selects the CG RAM.
But the displayed cursor and blink are meaningless.
If the AC storing the CG RAM address data, the cursor and blink are displayed in
the meaningless position.

New Japan Radio Co. L1,
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(2) Power on Initialization by internal circuits

The NJUG423B is automatically initialized by internal power on initialization circuits when
the power is turned on. In the internal power on initialization, following instructicns are
executed. During the Internal power on initialization, the busy flag (BF) is "1" and this
status is kept 10 ms after Voo rises to 4.5V.

Initialization flow is shown below:

Clear Display — NOTE
If the condition of power supply
rise time described in the Elec-

DL=1 :8-bit long trical Characteristics is not
Function Set interface data satisfied, the internal Power On
N=0 :1-Line Dispiay Initialization Gircuits will not

operate and initialization will
not be performed.

D=0 :Display Off In this case the initialization
Display On/0ff =0 :Cursor Off by MPU software is required.
Control { B=0

‘Cursor Blink Off

|/D=1:Increment by 1
Entry Mode Set | §=0 :No Shift

New Japan Radio Co. LEd,
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(3) Instructions

NJU64238B

The NJUB423B incorporates two registers, an Instruction Register(IR) and a Data Register(DR).

These two registers store control information temporarily to allow interface between NJUG423B
and MPU or peripheral ICs operating different cycles. The operation of NJUB423B is determined by
this control sienal from MPU. The control information includes register selection signals (RS),
read/write signals (R/W) and data bus signals (DBo to DB7).

Table 4. shows each instruction and its operating time. -

Note) The execution time mentioned in Table 4. based on fcp or fosc=290kHz.
|f the oscillation frequency is changed, the execution time is also changed.

New Japan Radio Co. L.
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Table 4.

Table of Instruétions

INSTRUCT IONS

c 0 D E
RS R/W DB» DBs DBs DB DBs DB. DB: DBo

DESCRIPTION

EXEC
TIME

Maker Testing

0 00 0 0 0 0 0 0 0

All "0” code is using for maker
testing.

Clear Display

Display clear and sets DD RAM
address 0 in AC.

1.42ms

Return Home

Sets DD RAM address 0 in AC and

returns display being shifted to
original position.

DD RAM contents remain unchanged

1.42ns

Entry Mode Set

/0§

Sets cursor move direction and
specifies shift of display are
performed in data read/write.
1/D=1Increment, 1/D=0:Decrement
S=1:Accompanies display shift

35us

Display On/0ff
Control

Sets of display On/0ff(D),
cursor On/0ff(C) and blink of
cursor position character(B).

35us

Cursor or
Display Shift

S/C R/L *

>

Moves cursor and shifts display
without changing DD RAM contents
§/C=1 : Display shift

5/C=0 : Cursor shift

R/L=1 : Shift to the right

R/L=0 : Shift to the left

52us

Function Set

Sets interface data length(DL),
number of display lines(N).
Sets 5x7 character font.

DL=1 : 8 bits , DL=0 : 4 bits
N=t © 2 lines , N=0 : 1 line

3bus

Set CG RAM
Address

Sets CG RAM address. After this
instruction, the data is trans-
ferred to/from CG RAM.

35us

Set DD RAM
Address

v —

Sets DD RAM address. After this
instruction, the data is trans-
ferred to/from DD RAM.

35us

Read Busy Flag
& Address

L

Reads busy flag and AC contfents.
BF=1 : Internally operating
BF=0 : Can accept instruction

Ous

Write Data to
CG & DD RAM

Yirite Data

——

Writes data into DD or CG RAMs.

35us

Read Data from
CG or DD RAM

€ e e ———y

Read Data

Reads data from DD or CG RAMs.

H2us

Explanation of
Abbreviation

DD RAM : Display data RAM , CG RAW : Character generator RAM
Ace - 03 RAM address , Aoo : DD RAM address, Corresponds to cursor address
AC : Address counter used for both of DD and CG RAMs

Downloaded from Elcodis.com electronic components distributor
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(3—1) Description of each instructions

(a) Maker Testing

RS R/W DB, DBs DBs DB. DBz DB> DB: DBo
Code | 0 0 0 0 |0 0 0 0 0 0

Al "0” code in 4 bit length is using for device testing mode  only for maker ).
Therefore, please avoid all "0” input or no meaning Enable signal input at data "0".
(Especially please pay attention the output condition of Enable signal when the power turns
on)

(b) Clear Display

RS R/W DB- DBs DBs DB. DBs DB DB DBo
Code | 0 0 0 0 0 0 0 0 0 i

Clear display instruction is executed when the code "1" is written into DBo.
When this instruction is executed, the space code (20)u is written into every DD RAM ad-
dress, the DD RAM address 0 is set into the address counter and entry mode is set increment.
{f the cursor or blink are displayed, they are returned to the left end of the LCD (the
left end of the 1st line in the 2-line display mode).
The S of entry mode does not change.
Note: The character pattern for character code (20)x must be blank code in the user-defined
character pattern{Custom font).

(c) Return Home

RS R/MW DB, DBe DBs DB. DBs DB DB: DBo
Code | 0 0 0 0 0 0 0 0 1 ¥ ¥ = Don't care

gl

Return home instruction is executed when the code "1" is written into DBi.  When this
instruction is executed, the DD RAM address 0 is set into the address counter. Display is
returned its original position if shifted, the cursor or blink are returned to the left end
of the LCD (the left end of the 1st line in the 2-line display mode) if the cursor or blink
are on the display.

The DD RAM contents do not change.

New Japan Radio Co. L2,
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(d) Entry Mode Set

RS R/MW DB DBs DBs DB« DBs DB. DB:i DBo
Code | 0 0 0 0 0 0 0 1 |t/ ]S

Entry mode set instruction which sets the cursor movinz direction and display shift
On/0ff, is executed when the code "1” is written into DBz and the codes of (1/D) and (S) are
written into DB.(1/D} and DBo(S), as shown below.

(1/D) sets the address increment or decrement, and the (S} sets the entire dispiay shift
in the DD RAM writing.

1/D Function

1 Address increment: The address of the DD RAM or CG RAM increment ( +1) when
the read/write, and the cursor or blink move to the right.

0 Address decrement: The address of the DD RAM or CG RAM decrement ( -1) when
the read/write, and the cursor or blink move to the {eft.

S F unoection

Entire display shift.
The shift direction is determined by I/D: shift to the left at /D=1 and
1 shift to the right at the 1/D=0. The shift is operated only for the charac-
B ter, so that it looks as if the cursor stands still and the display moves.
The display does not shift when reading from the DD RAM and writinz/reading
into/from CG RAM.

0 The dispiay does not shifting.

New Japan Radio Co. Lt
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(e) Display On/0ff Control

RS R/MW DBs

DBs

DBs

DBs

DBs

DB

DB:  DBo

0 0 0

0

0

0

1

D

C B

Display On/Off contro! instruction which controls the whole display On/Off, the cursor On/
is executed when the code "1” is written into
DBs and the codes of (D), (C) and (B) are written into DB2(D), DB,(C) and DBo(B), as shown

0ff and the cursor position character blink,

bel ow.

Funetion

Disptay On.

Display Off. In this mode, the display data remains in the DD RAM so that

it is retrieved immediately on the display when the D change to 1

Funetion

Cursor On. The cursor is displayed by 5 dots on the 8th line.

Cursor 0ff. Even if the display data write, the |/D etc does not change.

Function

The cursor ﬁositioE charagter is blinking. Blinking rate is ?OS.7ms at fosc
=290kHz. The blink is displayed_alternatively with all on (it means all
bfack) and characters display.  The cursor and the blink can be displayed
simui taneously.

The character does not blink.

Character Font § x 7 dots

(1) Cursor display example

CINEEC] OEERC] HERNN
|_[m(m] | (m[mm] | EEENN
|_[m(m/m]. | {m[wim} | EEENN
[ mf | ]| [ _{m[m(m] | ENENE
BOCCIE EEEEN HEENN
WCICICIm [ [m[mm] ENENN
ml {1 ] [ mm(m] | EEREN
II!FI ([ o ENENE

Cursor
Alternating display

(2) Blink display example

New Japan Radio Co.Lid.
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(f) Cursor/Display Shift

RS R/MW DB; DBs DBs DB. DBs DB: DB: DBe
Code | 0 0 0 0 0 1- [S8/C IR/L ¥ % ¥ = Don’t care

The Cursor/Display shift instruction shifts the cursor position or display to the right or
left without writing or reading display data. This function is used to correct or search
the display. in the 2-line display, the cursor moves to the 2nd line when it passes the 40th
digit of the 1st line. Notice that the 1st and 2nd line displays will shift at the same
time. When the displayed data is shifted repeatedly, each line moves only horizontally.

The 2nd line display does not shift into the 1st line position.

The contents of address counter(AC) does not change by operation of the display shift only.

This instruction is executed when the code "1” is written into DB+ and the codes of (S/C)
and (R/L) are written into DB3(S/C) and DB.(R/L), as shown below.

S/C R/L N Function

0 0 | Shifts the cursor position to the left $AC§ is decremented by 1;
0 1 Shifts the cursor position to the right ((AC) is incremented by
1 0 Shifts the entire display to the left and the cursor follows it.
1 1 Shifts the entire display to the right and the cursor follows it.

(g) Function Set

RS R DB DB DBs DB DB, DB DB, DBo
B - Code | 0 0 |0 0 1 DL | N ¥ % ¥ * = Don’t care

Function set instruction which sets the interface data length and number of display lines,
is executed when the code "1” is written into DBs and the codes of (DL) and (N) are written
into DB4(DL) and DBs(N), as shown below (character font is fixed 5 x 7 dots).

(DL) sets the interface data length and (N) sets the number of display lines either the
1-line or 2-1ine.

- NOTE
This function set instruction must be performed at the head of the program prior to
all other existing instructions(except Busy flag/Address read). This function set in-
struction can not be executed afterwards unless the interface data length change.

DL Funet i on
1 Set the interface data length to 8-bit (DB- to DBo)

0 Set the interface data length to 4-bit (DB, to DB.)
The data must be sent or received twice in this mode.

N Display lines |Character Font | Duty ratio Note
0 1 5 x 7 dots 1/16
1 2 5 x 7 dots 1/32

New Japan Redio Co. L1,
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(h) Set CG RAM Address

RS R/ DB, DBs DBs DB. DBs DB> DB: DBo
Code | O 0 0 1 A A A A A A

<+Higher Lower =
order bit order bit

Set CG RAM address set instruction is executed when the code "1” is written into DBs and
the address is written into DBs to DBo as shown above.

The address data mentioned by binary code " AAMAAA " is written into the address counter
(AG) together with the CG RAM addressing condition. After this instruction execution, the
data writing/reading is performed into/from the CG RAM.

(i) Set DD RAM Address

RS RM DB, DBs DBs DBs DBs DB> DB: DBo
Code | 0 0 1 A A A A A A A

<Higher order bit Lower order hit—>

Set DD RAM address instruction is executed when the code "1” is written into DB+ and the
address is written into DBs to DBo as shown above.

The address data mentioned by binary code ™ AAMAAAA " is written into the address counter
(AC) tosether with the DD RAM addressing condition. After this instruction execution, the
data writing/reading is performed into/from the DD RAM.

Note : In case of the 1-line display, the address data is (00)x to (4F)u, and during the 2-
line display, the address is (00)u to (27)u for the 1st line and (40)u to (67)& for
the 2nd line.

(i) Read Busy Flag & Address

RS R/ DB, DBs DBs . DBs DBs DB DB: DBo
Code | 0 1 BF | A A A A A A A

<Higher order bit Lower order bit—~

This instruction reads out the internal status of the NJUG423B. When this instruction is
executed, the busy flag (BF) which indicate internal operation is read out from DB+ and the
address of the CG RAM or DD RAM. is read out from DBs to DBo (the address for the CG RAM or
DD RAM is determined by the previous instruction).

(BF)="1" indicates that internal operation is in progress. The next instruction is inhibi-
ted when (BF)="1". Check the (BF) status before the next write operation.

New Japan Radio Co. L.
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(k) Write Data to CG RAM or DD RAW

RS R/W DB DBs DBs DB. DBs DB> DBy DBo
Code | 1 0 D D D D D D D D
<Higher order bit Lower order bit—

Write Data to CG RAM or DD RAM instruction is executed when the code "1” is written into
(RS) and code "0” is written into (R/W).

By the execution of this instruction, the binary 8 bit data " DDDDDDDD " are written into
the GG RAM or DD RAM. The selection of the CG RAM or DD RAM is determined by the previous
instruction. After this instruction execution, the address increment (+1) or decrement (-1)
is performed automatically according to the entry mode set. And the display shift is also
executed according to the previous entry mode set.

(1) Read Data from CG RAM or DD RAM

RS R/W DB DBs DBs DB. DBs DB. DBy, DBo
Code 1 i D D D D D D D D
<Higher order bit Lower order bit—>

Read Data from CG RAM or DD RAM instruction is executed when the code "1” is written into
(RS) and (R/W).

By the execution of this instruction, the binary 8 bit data " DDDDDDDD ” are read out
from the CG RAM or DD RAM. The selection of the CG RAM or DD RAM is determined by the pre-

B vieus instruction. ‘

Before executing this instruction, either the CG RAM address set or DD RAM address set
must be executed, otherwise the first read out data are invalidated.

When this instruction is serially executed, the next address data is normally read from
the second read.

" The address set instruction is not required if the cursor shift instruction is executed
just befarehand(only DD RAM reading).

The cursor shift instruction has same function as the DD RAM address set, so that after
reading the DD RAM, the address increment or decrement is executed automatically according
to the entry mode. Co

But display shift does not occur regardless of the entry mode.

Note: The address counter (AC) is automatically incremented or decremented by 1 after write
instructions to either of the CG RAM or DD RAM. Even if the read instruction is exe-
cuted after this instruction, the addressed data can not be read out correctly. For a
correct data read out, either the address set instruction or cursor shift instruction
(only with DD RAM) must be implemented just before this instruction or from the second
time read out instruction execution if the read out instruction is executed 2 times
consecutively.

New Japan Radio Co. Lid.
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(3—2) Initialization using the internal reset circuits

(a) 20-character 1-line display in 8-bit operation (Using internal reset circuits).

At the 20-character 1-line display, the Function set, Display On/Off Controf and Entry Set
Instruction must be executed before the data input, as shown below.

The DD RAM of the NJUG423B can store up to 80 characters, as explained before, therefore
the advertising moving display is available when combined with the display shift operation.
Since the display shift operation changes only display position and the DD RAM contents
remain unchanged, display data which are entered first can be output when the return home
operation is performed.

[nitialized.
Power On No display appears.
} RS R/W DB, DBs DBs DB« DBs DB DB: DBo
) Set the 8-bit operation,
Function Set 0l ol 0t o 1] 11 0 *| %[ *| 1-line display, 5 X Tdots
! Font.

: Turns_on display and cur-
Disp.0n/0ff Cont 0|0l 0} 01 0} 0| t] 1] 1] 0 sor. Entire display is in
space mode set by the

i initialization.
Example for set address
Entry Node Set 0|0y 0f{0f{ 000 1] 1{O0f increment and  cursor
right shift when the data
) g;ﬁte to the DD RAM or CG

Write data to the DD/CG RAM
and set the Instruction

(b) 20-character 1-line in 4-bit operation (Using internal reset circuits).

In the 4-bit operation, the function set must be performed by the user programming.

When the power is turned on, 8-bit operation is selected automatically, therefore the
first input is performed under 8-bit operation. In this operation, full instruction can not
input because of terminals DBo to DBs are no connection. Therefore, same instruction must
be rewritten on the RS, R/W and DB~ to DB., as shown below. Since one operation is completed
by the two accesses in the 4-bit operation mode, rewrite is required to set the instruction
code in full. ‘

20-character 1-line in 4-bit operation is shown as follows:

New Japarn Radio Co. L4,

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6223158/NJU6423.html

NJUcaz3B

Ina§|alized.
Power On isplay appears.
¥ RS R/W DB, DBs.DBs DBa4
- Set the 4-bit operatlon
Function Set ¢foft o] 0] 10 This steﬁ is executed in 8-bit mode
. set by the initialization.
- Set the 4-bit operation,
Function Set 01 01 0|0} 1] 0] 1-line display, b X Tdots Font. .
0 O O x| | % The 4-bit operation starts from this
| step.
¥
- Turn on display_and cursor.
Disp.0n/0ff Cont 0 01 0] 01 0] 0 Entire display is in space mode set by
’ oo 1)t 8]0 the initialization.
Example for set address increment and
Entry Hode Set 01 010/0[0{0 cursor right shift when the data write

01001110 to the DD RAM or CG RAM.

|
4

Write data to the DD/CG RAM
and set the Instruction

(c) 20-character 2-line in 8-bit operation (Using internal reset circuits).

In the 2~line display, the cursor moves automatically from the 1st to the 2nd line after
the 40th character of the first |line has been written. Therefore, if the display character
is only 20 characters in the 1st line, the DD RAM address must be set by the user programing

B to change the cursor position to the 2nd line.

The 1st and 2nd line displays will shift at the same time.

When the displaved data is shifted repeatedly, each fine moves only horizontally. The 2nd
line display does not shift into the 1st line position.

Initialized.

Power On No display appears.
J RS R/W DB, DBs DBs DB« DBs DB> DB: DBo
Set the 8-bit operation,
Function Set ol 00| of 1| 1] 1] *%| x| *| 2-line display, 5 X 7dots
. Font.

Turns on display and cur-
Disp.On/0ff Cont ol 0|l 0i 0] 0y 0 1] 1] 1] 0| sor. Entire display is in
space mode set by the

1 initialization.
: Example for set address
Entry Mode Set olof o] ol o]-0}f 0] 1] 1] 0} increment and cursor
right shift when the data
} write to the DD or CG RAM.

Write data to the DD/CG RAM
and set the Instruction

New Japan Radio Co.,Lid.
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(3—3) Initialization by instruction
If the power supply conditions for the correct operation of the internal reset circuits
are not met, the NJUG423B must be initialized by the instruction.

(a) Initialization by Instruction in 8-bit interface length.

Initialized.
Power On No display appears.
J
Wait more than 15ms
after Voo rises to 4.5V
i RS R/W DB- DBs DBs DB. DBs DB DB: DBo
Function Set
Function Set 0| 0] Of O 1| V| % %| | * (8-bit interface length )
J
Wait more than 4.1ms
1) RS R/W DB- DB¢ DBs DB. DB: DB DB, DBo _
: Function Set
Function Set 00| 0] O 1] 1| %[ %] %[ *x| (8-bit interface length )
)
Wait more than 100us
l RS R/W DB7 DBﬁ DBB DB DBs DBz D81 DBo Function Set
, (8-bit interface length )
Function Set 0{ 0] Of O0F 1| V| %} %| %] %

Busy Flag (BF) can not
be checked before this
step, but it can be
checked after this step.
After this step, busy
flag(BF) check or longer
waiting time than each
instruction = execution
time is reauired.

Set the 8-bit operation,

S

RS R/W DB DB« DBs DB. DB DB. DB: DBo

Function Set 0] 0f Gl Of v 1] Y| %| %¥| | 2-line display,
dots Font.
} RS R/W DB+ DBs DBs DB. DBs DB> DB: DBo
Display Off pto|0;0}j0]0| 10100
i RS R/W DB- DBs DBs DB. DBs DB. DB: DBo
Display Clear 0|0y 0] 0j06[0]0] 0] 0] 1
i RS R/W DB+ DBs DBs DB DBs DB, DB, DBo
Example for set address
Entry Mode Set 0{ 0|0y O0f O] Ol Of 1] 1( 0] increment and cursor
right shift when the
) data write to the DD RAM
or GG RAM.

Wirite data to the DD/CG RAM
and set the instruction

New Japan Radio Co. LEd.
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(b) Initialization by Instruction in 4-bit interface length

Initialjzed.
Power On No display appears.
\
Wait more than 15ms
after Voo rises to 4.5V
} RS R/W DB; DBs DBs DBa
- Function Set
Function Set 0l 0|l 0| O0f 1]1 (8-bit interface length )
)
Wait more than 4.1ms
}
- Function Set
Function Set ol o0fO0f0] 1|1 (8-bit interface length )
¥
Wait more than 100us
i
- Function Set
Function Set 0{ 0l oloy1]1 (8-bit |nterface length )
I Busy Fiag (BF) can not be
I checked before this step,
| but it can be checked after
i this step.
| After this step, busy flag
I (BF) check or longer wait-
| ing time than each instruc-
| tion execution time s
| required.
¥ RS R/W DB+ DBs DBs DB.

Function Set

Function Set 00100} 1]0 Set 4-bit interface length
: by 8-bit interface length.
Set the 4-bit operation,
Function Set 0f 0y 0[O0} 110 1-tine display, 5 X Tdots
0 0] 0] %) %| % Font.
}
Display Off 07101 0] 0100
ol 0] 1[0 0O
)
Display Clear 0101 0[0]0] 0
. 0] 0l 0] 0] O 1
Example for set address
Entry Mode Set 0 i 01 0[0f 0 increment and cursor right
0] 0y 0( 1] 10 shift when the data write
) to the DD RAM or CG RAM.
Write data to the DD/CG RAM
and set the Instruction
New Japan Radio Co.LH.
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(4) LCD DISPLAY

(4—1) Power Supply for LCD Driving

NJU6423B incorporate voitage doubler to generate LOD driving high voltage and bleeder
resistance. The voltage doubler generate about twofold voltage from the V.. input voltage.
( 9.5V typ at lout=2mA and V.:=5V ) and bleeder resistance generate each LCD driving voltage.

The bleeder resistance is set 1/6.7 bias suitable for 1/32 duty ratio and each resistance
value are 1kQ typ for R:, Rz, R4 and Rs, and 2.7kQ typ for Rs.

LCD Driving Voltage vs Duty Ratio
Power | Duty Ratio 1/32

i 1/6.7
Vien Voo to Vour

Interna! Bleeder Resistance

Voo (#5V/+3V)

. ;
V:é}————————ﬂ—i .

e 4
% ]
Vs * O Your
NJUB423B internal
Vop (+6V/+3v) Vop (+5V/+3v) Voo (+6V/+3v)

————

NJUG®64238B NJU®S6 42 38B

Voo Voo

Vei —St +{ Vei
Ve i/ 7 VLieo

o T ..
Ca Vour Cs2

Ve i Ves Vour j}
= : 5 .

(a) 1/6.7 Bias (1/32 Duty) (b) 1/6.7 Bias (1/32 Duty)
(Internal Voltage Doubler No-use Example) (Internal Voltage Doubler Using Example)
New Fapan Radio Co.Ltd.
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(4—2) Relation between oscillation frequency and LCD frame frequency.

As the NJUB423B incorporate oscillation capacitor and resistance for CR oscillation, 230kHz
oscillation is available without any external components.

The LCD frame frequency example mentioned below is based on 290kHz oscillation.

(1 clock = 3.4us )

(a) 1/32 duty

%———-—100 clock
2l sl ale lsz [ 1l 20 sl alen D3zl als
Voo l
Vi
Va2
C O M, Vs
Va I l
v
) le ] Frame N | Frame Y|

10,880(us) = 10.9(ms)

1 frame = 3.4(us) x 100 x 32 =
) = 91.7(H2)

Frame frequency = 1/10.9(ms

New Fapan Radio Co. L
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(5) Interface with MPU

NJUB423B can be interfaced with both of 4/8 bit MPU and the two-time 4-bit or one-time 8~bit
data transfer is available.

(5—1) 4-bit WPU interface

When the interface length is 4-bit, the data transfer is performed by 4 lines connected to
DB+ to DB~ (DBo to DBs are not used). The data transfer with the MPU is completed by the
two-time 4-bit data transfer.

The data transfer is executed in the sequence of upper 4-hit (the data DB to DB, at 8-bit
length) and lower 4-bit (the data DBo to DBs at 8-bit length).

The busy flag check must be executed after two-time 4-bit data transfer (1 instruction ex-
ecution). 1In this case the data of busy flag and address counter are also output twice.

RS .
R/W -——-'*‘-““‘-—‘—/ \
£ ___/‘\_/_\¢ /U W
Internal Stuua————l———;l’—e“‘T-l
NO
o8 /7 XRXRN/ R NAG L [/ 0> X /X0 X2 X/ L/
Instruction Busy Flag Busy flag lastruction
Writing Check Check Writing
RS /
R/HW /

VANVANNYVENNEVANIV A W N

DBy
0Bs X TRe X IRe X Xhee(
08s X TR X TRX Xhes(
DB X R X Re X

Writing instruction into |Readout Busy Flag(BF) Readout data Register (DR)
instruction Register(IR) and Adress counter (AC)

(5—2) 8-bit MPU interface

RS
E ﬂ / / \ S :v“
Internal Status—————J operation | "
[+]
08 X vara YO 8wsy LI 6us s LT IDnBesy[ITTIX0 st X717,
Writing Ynstruction into |Busy Flag Busy Flag Busy Flag Writing Instruction into
Instruction Register(IR) Check Cheek Check Instruction Register(iR)

New Japan Radio Co. L.
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M ABSOLUTE MAXIMUM RATINGS { Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage (1) Voo -0.3~+7.0 v
Input Voltage Vr - 0.3 ~ Vurt0.3 v
Operating Temperature Topr - 30 ~+ 80 C
Storage Temperature Tste - 55 ~+ 125 L

Note 1) |f the LS| are used on condition above the absolute maximum ratings, the LS| may
be destroyed.
Using the LS| within electrical characteristics is strongly recommended for normal
operation.
Use beyond the electric characteristics conditions will cause malfunction and poor
reliability.

Note 2) All voltage values are specified as Vss = 0 V

Note 3} The relation @ Voo2Vei>Vour , Voo >VssZVour + VYss=0V must be maintained.

Note 4) Decoupling capacitor (Co) should be connected between V.. and Vss due to the
stabi!ized operation for the voltaze doubler.

I ELEGTRICAL CHARAGTERISTICS { Vop=BVE10% , Ta=-20 ~ +75°C )
PARAMETER | SYMBOL CONDITIONS MIN TYP MAX | UNIT | NOTE
Operating Voltage Voo 4.5 5.0 5.5 v
i t and {npyt/Output | 2.3 Vop
Input Voitage Vi ?ermlﬂgrs ggcepgpﬂgc utel v 5
B Viug erminals 0.8
Vou Inp t/DUtth -l ou=0.205mA 2.4
6
Output Voltage Vot ?ermlna s T 0.4 )
Driver On-resist. (COM) Reom | E1d=0.05mA(Al1 com.term.) 20 wal 7
Driver On-resist. (SEG) Rsza +1d=0.05mA(Al ] seg.term.) 30
Input Leakage Current It Vinz0 ~ Voo -1 i WA 8
Pull-up Resist Current | -l Voo=5Y, RS, R/W, DB 50 125 250
, oy | Voo=5Y NJUG423R 1.9 |33
Operating Current DD2 NJU6423BL 1.2 2.1 mh | 9
lpp3 PIRICREENR [ NJUB423BS . 1.5
Qutput Volt. Vup Vei=hY, Ta=25C, Vou: -4.0 |-4.6 Vv |10
Vol tage —
Doubler Conv.Effici. Ver L 500 g5 99.9 pA
Input Volt. Vei 2.5 5.5 vV
, Ta=25°C 1.00
g | Bk (™
Built-in Bleeder Rs 2.70
resistance BL Ei: H: Ta=25°C 2.00 KO
{(For LCD Driving Rs 5.40
, Taz25C 4.00
Vol tage) BS &;' E: a
Rs 10.80
Oscillation Frequency fosc | Vou=hV, Ta=25°C 190 | 290 350 kHz | 11
LCD Driving Voltage | Vieo |Voo = Vs | 1/6.7 Bias 0 bo sl V| 12
New Japan Radio Co. L.
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W ELECTRICAL CHARACTERISTICS

( Voo=3VE20% , Ta=-20 ~ +75°C )

PARAMETER SYMBOL CONDITIONS MIN TYp MAX | UNIT J NOTE
Operating Yoltage Voo 2.4 3.0 3.6 v
Vin 11 d | t{0.8Von '}
Input Voltage - ?ermlgng ggcepnpagloutpu e v 5
Vies erminals 0.2
Voni Inpyt/Outpyt -low=0.205mA | 2.0
Output Yolt Yerminal . v | s
utput Voltage Vot erminals o1 6m 05
Driver On-resist.(COM} | Rcom | Z1d=0.05mA{All com.term.) 20 al 7
Driver On-resist. (SEG) | Rszc | F1d=0.05mA(All seg.term.) 30
Input Leakage Current [u1 Vin=0 ~ Voo -1 1 A 8
Pull-up Resist Current] -l» Voo=3V, RS, R/W, DB 10 25 50
) Inns Vop=hV NJUG423B 0.75 2.0
Operating Current pD2 JUG423BL 0.5 1.3 mA | 9
Iops | PUREECRENR | NJUBAZ3BS % %
Vol tage Qutput Volt. Vup Vei=3V, Ta=25°C, Yous -2.4 |-2.8 v 110
Doubler Conv. Effici Ver Ri=o0 95 99.9 %
Input Volt. Vei 1.8 Voo '
’ 1y =25ﬂ 1-00
B §4I E: Ta C
Built-in Bleeder Rs 2.70
resistance BL Ei: Rg Ta=25C 2.00 KQ
(For LGD Driving Rs 5.40
Vol tage) BS E:: E: Ta=25C 4.00
Rs 10.80
Oscillation Frequency fosc | Voo=3V, Ta=25°C 160 260 320 kHz | 11
LCD Driving Voltage Vuoo | Voo - Vs | 1/6.7 Bias 0 SN A BT

Note 5) Input/Qutput structure except LCD driver are shown below :

Input Terminal Structure

Input/Output Terminal Structure

s Vor

-]
§ PHOS

v

=

Downloaded from Elcodis.com electronic components distributor

L’i

Pnos%ﬂF—T—C(::t:::::

Nmsii—

DBv to DB~ Terminal

ENABLE

=l

Vbb \'2H \"2'1'] PHaO Lg
puoS E%J Puo1—1E§J PuUOS o i
NUOS NUOS
E Terminal RS, R/W Terminal
New Japan Radio Co, Lt
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Note 6) Apply to the Output and Input/Qutput Terminal.

Note 7) Rcoum and Rsec are the resistance values between power supply terminals(Voo, Vi, V4, Vs)
and each common terminal (COM; to COMs2), and supply voltage (Voo, V2, Vs, Vs) and each
segment terminal (SEG; to SEGso) respectively, and measured when the current Id is flown
on every common and segment terminals at a same time.

Note 8) Except pul l-up resistance current and output driver current.

Note 9) Except Input/output current but including the current flow on bleeder resistance.

If the input level is medium, current consumption will increase due to the penetration
current. Therefore, the input level must be fixed to "H" or "L".

NJUG&64 238

+5V,/+ 3V

@
<l
<t
@

.
Cs
e Ejrilounr

Vour

4.7uF

10urF
NJU®64238B +

M

Note 10) Voltage Doubler Characteristics Measuring Circuit.

B L

Voo ) 5V, 3V
Vi g +
C1 ZZ 1 0 u F
+
4. TuF
Ca
Vss Veur 4 <\z‘9
NJUG®S6 4 2 3B 10uF (47uF) Ru=10k((3k0})

+

Note 11} Supply Voltage vs Oscillating Freguency
a0

300

290
_ 0 -
é 270 //
g 260 —
<= 280 —

240 /

230 |-

220

2 4 [
Veo (V)

Note 12) Apply to the output voltage from each COM and SEG are {ess than £0.15V azainst the
LCD driving constant voltage (Von, Vour) at no load condition.

New Japan Radio Co., LI,
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+ Bus timing characteristics

Write operation ( Write from MPU to NJUB423B )
(VDD = 5.0V:t10%. Vee =0V, Ta = =20 ~ +75'C)

PARAMETER SYMBOL | MIN MAX | CONDITION JUNIT
Enable Cycle Time tovee 500
Enable Pulse Width l"High" level | Pen 220
Enable Rise Time, Fall Time ter, ter 20
Set up Time [Rs, RAH, E | tas 40 1 tigd | s
Address Hold Time tan 10
Data Set up Time tosw 60
Data Hold Time tu 10

Write operation ( Write from MPU to NJUG423B ) ' ‘
(Voo = 3.0VE20%, Vss = OV, Ta = =20 ~ +75°C)

PARAMETER SYMBOL | MIN MAX | CONDITION JUNIT
Enable Cycle Time : tevee 1.4 us
Enable Pulse Width | "High” level | Phes | 500
Enable Rise Time, Fall Time ter, tes 20
Set up Time |RS, R/W, E tas 70 fig.1 ns
Address Hold Time tan 10
Data Set up Time ] tosw” 140
Data Hold Time tu 10

Timing Characteristics (Write operation)

Y NE
Vini .VlHl}(
RS >4< ViLl Vi

1S tAH
R/W VIR | ;ZC:;
PWey — A tAll
E oy v \ tEf
TS 1nl
VIL}/ N VIl T Vil
- L__ th
Er ) ’
Vinl Yipt
DB, ~DB, Vnlid Data |
Vit Viut
teoyCeE

fig. 1 The timing characteristics of the bus write operating sequence.
(Write from MPU to NJUB423B)

New Japan Radio Co. L.
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Read operation ( Read from NJU6423B to MPU )
(Voo = 5.0VE10%, Vss = OV, Ta = =20 ~ +75C)

PARAMETER SYMBOL | MiN MAX | CONDITION {UNIT
Enable Cycle Time tover 500
Enable Pulse Width | "High” level | PHza | 220
Enable Rise Time, Fall Time ter, tee - 20
Set up Tine [RS., R, E | tas 40 fig.2 | ns
Address Hold Time tan 10
Data Delay Time toow 120
Data Hold Time toou 20

Read operation ( Read from NJUG5423B to MPU )
(Voo = 3.0VE20%, Vss = OV, Ta = =20 ~ +75C)

PARAMETER - SYMBOL | MIN MAX JCONDITION JUNIT
Enable Cycle Time tevee 1.4 us
Enable Pulse Width I"High" fevel | PWex 500
Enable Rise Time, Fall Time ter, tee 20
Set up Time [RS, R/, E | tas 40 figz.z | ns
Address Hold Time tan 10
B Data Delay Time toow 600
Data Hold Time toor 20

Load Condition of DBo to DB»:C.=100pF

Timing Characteristics (Read operation)

Ve 'S
Vint Vini
RS :>< ><i
Vil ViL
tAS LA
37 N
R/W A Vi Vini
37 D A
E / Vint Vint
ViLL ViLt £~ tEf £ Vi
1Er [ O0R LDHR
oLt
Voi 1
DBe ~DE~ Valid nataJ%
voL1 Vo1

tCYCE

fig. 2 The timing characteristics of the bus read operating sequence.
(read from NJUB423B to MPU)

New Japan Radio Co. Lt
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* Power Supply Condition when using the internal initialization circuit
(Voo = 5.0VE10%, Vas = OV, Ta = =20 ~ +75C)

PARAMETER SYMBOL | MIN TYP MAX | CONDITION ] UNIT
Power Supply Rise Time tree 0.1 - 10 s
Power Supply OFF Time torr 1 -

* Power Supply Condition when using the internal initialization circuit
(Voo = 3.0VE20%, Vss = OV, Ta = =20 ~ +75%C)

PARAMWMETER SYMBOL | MIN TYP MAX | CONDITION | UNIT
Power Supply Rise Time tree 0.1 - 5 "
Power Supply OFF Time tore 1 -

Since the internal initialization circuits will not operate normally unless the above
conditions are met, in such a case initialize by instruction.
(Refer to initialization by the instruction)
4.5V/2.4V /3y
0.2V

trcc

VDD

Voo=bV === 0. Ims St S10ms torr21ms
VDD=3V - 0-1m3§trcc§5ms

torr specifies power off time in a short period off or cyclical on/off.

New Japan Radio Co. Lt
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N LCD DRIVING WAVEFORM

1/16 Duty Driving

LIZ 131415161 T80 1023 ENSIE[1 12 13 141516 1T 18 [9{100LLIE2I3114115]16

New Japan Radio Co,Lid.
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I LCD DRIVING WAVEFORM

1/32 Duty Driving

112 1314151617 | wnnne 126 27128120130 30132 |1 12 13 14 151617 [cemene 126127128 291303 1 |32
VDII T R b LD L DR L L L L Lt bbbt bt bttt e et et bl bbbt L LT TRy

COM; COM v

COMs COM:2

COMs

COMs:

SEG,
- 8 o=
[ERCRTNTNT
W ommw
“vwvvvn

SEG:

New Japan Radio Co., L1,
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I APPLICATION GIRCUITS

COM,

COMs

CoM,

COM,

Kugazs SEG LCD Panel
(20-character
2 -line)

SEG3

COMr

COMa.

COM s

COM»y

B (a) 5 x 7 dots, 20-character 2-line display example (1/6.7 Bias, 1/32 Duty)

COM,

COMus

COM,

RJue4238

COM,

SEG

LCD Panel
(20-character
1 -line)

SEGsn

(b) 5 x 7 dots, 20-character 1-line display example (1/6.7 Bias, 1/16 Duty)

New Japan Radio Co.LH.
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MEMO

Downloaded from Elcodis.com electronic components distributor

New Japan Radio Co. Ltd.

[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.



http://elcodis.com/parts/6223158/NJU6423.html

