NJUGe423B

20—-CHARACTER 2—~LINE DOT MATRIX LCD

CONTROLLER DRIVER

M GENERAL DESCRIPTION

The WJUG423B is a 1 Chip Dot Matrix LCD controller
driver for up to 20-character 2-line display.

it contains voltage converter, bleeder resistance, (R
oscillator, microprocessor interface circuits., instruc-
tion decodar control ler, character generator ROM/RAM and
high vol tage operation common and seement drivers. '

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

The resistance and capacitance for CR osciilation cir-
cuits are incorporatad, therefore no sxternal comeonents
for the oscillation circuits are required.

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

The character generator consists of 9,600bits ROM and
64 bytes RAN. The standard version ROM is coded with 240
characters including capital and smalf letter fonts and
soms of Japanese fonts.

The high vol tage operation 32-common and 50-segment
drivers operate up to 13.5¥ or TV, and drive up to 20~
character 2-line LCD panels which divided four comaon
electrode blocks.

M FEATURES E
20-charactar 2-Vine Dot Matrix LCD Control ler Driver
4/8 Bit Microprocessor Direct Interface

W PACKAGE OUTLIKE

NAK423BF

Display Data RAH - 80 x 8 bits ; Maximum 20-character 2-tine Display
Character Generator ROM — 9,800 bits ; 240 Characters for § x 7 Dots
Character Generator RAM - 64 x 8 bits : 8 Patterns{ 5 x 7 Dots )
Nicroprocessor can access to Display Data RAM and Character Generator RAM
High Vol tage LCD Driver ; 32-common / 50-segwent

Programmable Duty Ratio ; Iﬂa B:llg Fg‘r_ g § ; ng I
Nuwber of Maxinum Display Characters

Pisplay Line | Duty
3 Hines | 1788 43

ursor , l ine
ursor, £ Lines

Max. Disp. Characters

R-araster line

Font

85 Tk ¢ sirser

® Useful Instruction Set !gg agla\vl:r: Eg;ggg m{'l}éﬁg;ggtgylgf f(t:ont, Gursor ON/OFF Cont,
@ Power On Initialize Cireuit On-chip

@® Bleeder Resistance On~chip

® Voltage Converter On-chip

@ Oscillation Circuit On—chip

® Low Power Consumption

® Operating Voltage —- 56V /3V

@ Package Outline -~ Chip / QFP 100

& C-M0S Technology
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NJU64238

W PIN CONFIGURATION ( NJUG423B )}
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W TERMINAL DESCRIPTION

NJUG6423B

MO, SYMBOL FUKRCT I 0N
53 Voo Power Source ( + 5/ / +3V)
47 Ves Power Source ( OV )
Register 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/ Read/Write selection signal inout(Pull-up Resistance On-chip)
"0” @ Krite , ™17 : Read
56 E Read/Write activation signal input
3-state Data Bus{Upper) to transfer the data between MPU and
61~64 | OB.~DB+ NJUB4238.
DB; is also used for the Busy Flag reading.
3-gtate Data Bus{Lower) to transfer the data between WPU and
57 ~60 DBo~DB NJUG423B. :
These bus are not used in the 4bit operation.
15~22 | CON o~COM:s | LCD Common driving signal
23~30 | COM25~COMs2 { Mo use terminals output no-active signal, or COMi-~COMs:2 output
31~38 | COM24~COM, 7 § no-active signal in the 1/16 duty operation.
39~46 COM a~COM
1~14 | SEGz7~8EGso | LCD Segment driving signal
65~-100 | SEG 1~5EGzs
51 [ Capacitor for Yoltaze Doubler Connecting Terminal ( + )
50 C2 Capacitor for VYoltage Doubler Comnecting Terminal ( = )
52 ¥ei Input Terminal for Voltage Doubler (Normally ¥es = ¥oo)
48 VYour Vol tage Doubler Output Terminal
43 Tek Maker Testing Terminal { Normally Open )
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' NJUG6423B8

I FUNCTIOMAL DESCRIPT ION
(1) Description for each biocks
{1—1) Register

The NJUB423B incorporates two B8-bit registers, an Instruction Register(IR) and a Data
Register(DR}. The Register(fR) 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 Rezister(IR}, but it cannot
read out from the Register(iR).

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

The data in the Register(DR) written by the HPU 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 OB 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 Rezister{(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 signals..

Table 1. Register Operation

RS |R/W |Selected Register Drperation

0 0 IR Write

0 1 Read busy flag(DB:)} and address countar(DBu~DBs)
1 0 DR Write (Register(DR) to DD RAM or GG RAM)

1 1 Read (DD RAM or CG RAM to Register{DR})

(1—2) Busy Flag (BF)

When the internal circuits are in the operation mode, the husy flag(BF} is "1", and any
instruction reading is inhibited.

The busy flag(BF) is output at [Br when RS="0" and R/W="1" as shown in Table 1.

The next instruction should be written after the busy flaz(BF) roes to "0".

(1—3) Address Counter (AG)

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

Yhen the address setting instruction is written into the Register(IR), the address informa-
tion is transferred from Rezister(IR} to the Counter(AC). The sefection of either the DD RAM
ar 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~DBu when RS="(" and R/#="1" as shown
in Table 1.

New Japan Radio Co. L.
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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 BO-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 "
ac [ace Tace [ace [ace [ac. jac. [ace | [v o To [ [t |1 [o]
< Hexadecimal -»—  Hexadecimal - ——— 4 ———r—=— [ ==

(1 =4=—1) 20-character $-line Display ( Function set code H=0 )
The relation between BD RAM address and display position on the LCD is shown belaw.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 6 17 18 19 20 <Digplay

]?neluelm|oz|03|04105[uslm|oa\09|on\ua|oc|on|os|m=|w|n112 13|+4)H25g§9g?a£?§s

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

( Left Shift Display )
(00)« [[07 [0z Jo3 [ o4 [os [06 Jo7 o8 JoaToaJos Joc joo[oe [oF {10 [11[12]13]14]

( Right Shift Display ) E

T4 Too {01 To2 {03 T 04 [ 05 [os [ o7 Jos Jog Toa [o8 [oc {oo]oe [oF f10[11 [12]—013)

(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 & 9 10 11 12 13 14 15 16 17 18 19 20 *—D|Ep|a¥ o0

ine |00 to1 |02 03j04!05|06 (07 (08|09 |0A{0B|0C{OD|OELOF|10411[12[13
nd ? RAM Addres
Cine |40 14142 |43 |44 (45|46 |47 (48 149 | 4A | 4B [4C|4D{4E14F |50 |5 |52 (83 Hexadecma[?
Hote © In the 2-line display mode, the Ist and 2nd line address are defined as (00)u
to (27w and (40D to (67)u. Please note that the end of 1st line address and
the beginning of 2nd 1ine address are not consecutive.

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

( Left Shift Display )
(00}« |0t [02103|04]05(06|07|08(09|0A[CB;OC|0D|OE|OF|10}1)]82413 14
(40)<—F41 (42143 |44 | 45|46 |47 |48 |49 | 4A [4B | 4C | 4D | 4E | 4F [ 50 [ 51 | 52 53154

{ Right Shift Display )
27100 {01 |02 {03 |04}08]06 |07 (08|09 (0A|0B|0C|00[0E[OF]10)11)12]-=(13)
67140 41|42 (43144 |45 |46 |47 [48 |49 {44 | 4B | 4C 4D | 4E { 4F [ 50 |51 ) 52 ) —~(53)

New Japan Radio Co. L1,
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{1—5) Character Generator ROM {CG ROM)

The Character Generator RON(CG ROM) generates 5 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 NJUB423B is

shown in Table 2-1 to 2-3.
Iser-defined char_acter patterns { Custom Font ) are also available by mask option.

New Japar Radio Lo. L2,
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NJUG 4238

PELTY)

Upper 4 bit ( Hexadecimal )

011(2(3(4|5|6|7[8|9|A|B|C|DIEF

..:.. . .
 whFen - " LR
- - - *
P . I
- A - B
. ooy L. . 3
. Tl [reeneal . :
.
L] LL] L3
.
.
'. a. -a .
.
. .
.. H
es - ., : 5 "
: .
Z~ ~ - - e o sl = = o - = I = P @
o s 28 2 = b4 = = El s 2 = = = e £
Da2 = b=+ b= < =z e < =z b= < b= = =

Table 2-1. GG ROM Character Pattern { ROM version -01 )

w|lo|lcloloeo|lc|lmiO|l | KX

0
1
2
3
4

( Jewiaepex3y } 11g § [oHO]
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Table 2-2. CG ROM Character Pattern ( ROM version =02 )

Upper 4 bits ( Hexadecimal )

0(1(2|3|4|5|6|7]8|9|A|B|[C|D|E|F

ce |
O | ram | 3
(i o

LT

e
IR

€3]

(LY
e
-

e

(o3}

(g4}

(05}

g6t

o7

o8l

Lower 4 bits ( Hexadecimal )

E3 g it
(o o
H 2
9 E
toz} . .
Pl
{03)
2 : LN iee

{13

{05)

olo|om| >

3 [ eenen Ky .0, aes
H - I
{05)
.:. ‘. A (RIS .t IR
. . ool :
107 ¢ easd 1 e
Pl PN l
G sy
F ol IR I i
*

(081
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Upper 4 bits { Hoxadecimal }

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

New Japan Radio Co, L.
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(1 —6) Character Generator BAM ( 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 patfern. 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)a - (OF)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 nemory area of the CG BAM 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 BAM Data)
7656432190 543 210 765 43210
) —
FTpperbit Loverbit Upper  Lower Upperbit Lowerbit
0000000 000:00¢0
001
010
01l Character Pattern
100 Example
101
110
____________________ N R . <«Cursor Position
0000001 001:000
;Uﬂl
010
011 Character Pattern
100 Example (2)
101
110 .
____________________ -______“.-j_[_L_l___ . <-Cursor Position
00
D01
H H : % : Don’t Care
0000«x111 1115011
' 1900
1901
110
111

Notes : 1. Character code bit 0 to 2 correspond to the CG RAM add. 3 to 5(3bits:8 patterns).

2. CG BAM address 0 to 2 designate character gattern line position. The 8th line is
the cursor position and the display is per ormed by logical OR Wlth cursor.
Therefore, in case of the cursor display, the 8th line should be *0”.
1f there is ™1” in the 8th line, the bit ™17 is always displayed on the cursor
position regardless of cursor existence.

3. Character pattern row position correspond to the CG BAM data bits 0 to 4 are
shovn above. The bits 5 to 7 of the CG RAM are not appear on the display (no
meaning for the display), but memory elements are existing, therefore it can be
used as the general purpose RAM.

4. CG BAM character patterns are selected when character code bits 4 to 7 are all
*0” and it is addressed hy character code bits § to 2. Therefore, the address
(Uﬁ)u and (08)x, (01)w and (09)u, -------, (07)u 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.
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(1 —=77) Tining Generator

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

RAM read timing for the display and internal operation timing for NPU 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 S0-segment driver.

When the line number is selected by a pregram, the required common drivers output the common
driving waveform and the other common drivers output non-sefection waveform automatically.

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

{1-=9) Cursor Blinking Control Circuit

This circuits controls cursor On/0ff and curser position character blinks.

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

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

ACs AGs AC. A ACz AC. ACo
o) o] ol of 1] o] of of

-1 1 2 3 4 5 6 7 8 9 10 11 12 < Display position

Dispiay {001 01]02 |03 ]04]05 [05 {07 [oa Joo [oa]os|-— = D Ryl address
— exadecimal)

t Cursor position
1 2 3 4 5 6 7 8 9 10 11 12 <« Display position
2-13 00| 010203 05 | 06 |07 03 (0A|DB} ~~~- =

.1ne o 8 DD R%M address

Display 401414243 (44 (45|46 | 47348149148 | 4B} - <« Hexadecimal)

} Cursor position

{Note) The cursor or blinks also appear when the address counter (AC) selects the CG RAM.
But the displaved cursor and blink are meaningless.
If the AC storing the CG RAM address data, the cursor and blink are displayed in
the meaningless position.
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(2) Powar on Initialization by internal circuits

The NJUB423B is automatically initialized by internal power on initialization circuits when
the power is turned on. 1n the internal power on initialization, following instructions 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
It the condition of power supply
rise time described in the Elec-

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

operate and initialization wil!

not be performed.

D=0 :Display Off In this case the initialization

Display On/Off C=0 :Cursor Dff by WPU software is required.
Control { B=0 :Cursor Blink Off

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

New Japan Radio Co. Ltd



(3) Instructions

NJUWUG64 23823

The NJUB4238 incorporates two registers, an Instruction Register(IR} and a Data Register{(DR).

These two registers store control information temporarily to allow interface between NJUB423B
and WPU or peripheral 1Cs operating different cyclies. The operation of WJUG423B is determined by
thic control siznal from MPU. The control information includes register selection signals (RS),
read/write signals (R/W)} and data bus sienals {DBo to DB+).

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

Note} The execution time mentioned in Table 4. based on fcp or fosc=290kHz.
If the oscillation frequency is changed, the execution time is also changed.
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Table 4. Table of Instruétions
¢c 0 D E EXEC
INSTRUCT tONS RS R/¥ DB+ DBs DBs DB. DBs DB. DB: DB DESCRIPTION TIME

Maker Testing 0 ¢ 0 0 0 0 0 0 0 O [Al"0" code is using for maker | __
testing. _

Clear Display 6 00 0 0 0 0 0 0 1 Display clear and sets DD RAM 1.42ms
address 0 in AC.

Return Home 0 0 0 0 0 0 0 0 1 % [Sets 0D RAM address 0 in AC and | 1.42ms
returns display being shifted to
original position.

DD RAM contents remain unchanged

Entry Hode Set ¢ 0 0 0 0 0 ¢ 1 I/D S |Sets cursor move direction and 35us
specifies shift of display are
performed in data read/write.
1/D=121ncrement, |/0=0:Decrement
8=1:Accompanias display shift

Display On/0%f 00 0 0 0 0 1 D ¢ B |Setsof display On/0ff(D), 35us

Control cursor On/0FF{C) and blink of
cursor position character(B).

Cursor or 0 0 0 0 ¢ 1 S/CRL ¥ % |Woves cursor and shifts display H2us
Display Shift without changing 0D RAM contents

$/C=1 : Display shift
$/C=0 : Cursor shift
R/L=1 : Shift to the right
R/L=D : Shift to the left

Function Set @ 0 0 0 t DL W % % % |Sets interface data length(DL). 36us

number of display {ines{N}.
Sets Bx7 character font.
pL=1 : 8 bits , DL=0 : 4 bits
Nzt : 2 lines , N=0 : 1 line
Set CG RAM 0 0 0 | === Acgc ——> |Sets CG RAM address. After this 35us
Address instruction, the data is trans-
forred to/from GG RAM.
Set DD RAM 0 0 1 - dop ———+ | Sets DD RAM address. After this 38us
Address instruction, the data is trans-
ferred to/from DD RAM.
Read Busy Flaz 0 1 BF «~—— AC —=—=> | Reads busy flag and AC contents. Qus
& Address BF=1 © Internally operating
BF=0 : Can accept instruction
Write Data to 1 6 <«——— frite Data ——— |Hrites data into 0D or CG RAMs. 35us
CG & DD RAM :
Read Data from 1 1 <—-—  PRead Data ———> |Reads data from DD or CG RAMs. 5Zus
GG or DD RAM

Explanation of
Abbreviation

0D RAM : Display data RAM , CG RAM : Character generator RAN
hea ¢ CG RAM address , Aoo : DD RAM address, Corresponds to cursor address
AC : Address counter used for both of DI and CG RAMs

WNew Japan Radio Lo, Lé.
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{3—1) Description of each instructions

(a) Maker Testing

RS RW OB, DBs OB~ DB, DBs DB> DB: DB
Gode fo Jo [o [o fo jo oo o jol]

A1 0" code in 4 bit length is using for device testing mode ( only for maker ).
Therefore, ploase avoid all "0" input or no meaning Enable sienal input at data "0”.
(Especial |y please pay attention the output condition of Enable signal when the power turns
on)

(b) Clear Display

RS B/W DB DBs DBs DB. DB DB, DBy DBo
code [0 J o Jo Jo Jo o [0 Jo o [1 ]

Clear display instruction is executed when the code "1” is written into DBo.
When this instruction is executed, the space code (20)w is written into every DD RAM ad-
dress, the DD RAN 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 diselay mode}.
The § of entry mode does not change.
Mote: The character pattern for character code {20)s must be blank code in the user-defined
character pattern{Custom font).

(c) Return Home

RS RMW DBr DBs DBs DB, DBs DB | DB:.  DBo
Code I 0 | 0 | 0 | 0 | 0 | 0 | 0 I 0 ‘ 1 | X | * = Don’t care

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

The DD RAM contents do not change.

New Japan Radio Co. Lt
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(d) Entry Mode Set

RS R/W DB DBs DBs DB, DB: DB DB, DBo
Gode f 0 {0 [0 Jo [o [o o1 [in]s]

Entry mode set instruction which sets the cursor moving direction and display shift
On/0ff, is executed when the code "1” is written into DB, 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 (5} sets the entire display shift
in the DD RAM writing.

1/D Fumction

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 left.

[ Funmction

Entire display shift.

The shift direction is determined by 1/D: shift to the left at 1/0=1 and
1 shift to the right at the 1/0=0. The shift is operated only for the charac-
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 writing/reading
into/from CG RAM.

0 The display does not shifting.

New Japan Radio Co, L,
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(e) Display On/Off Control

RS AW DBr DBs DBs DB« DBs DB, DB. DBo
Gode [0 J o J0 Jo [o [o ]t to [c i8]

Display On/Dff control instruction which controls the whole display On/0ff, the cursor On/
0ff and the cursor position character blink, is executed when the code ™" is written into
DB: and the codes of (D), {(C) and (B} are written into DB2(D}, DB.(C) and DBo{B), as shown
below. :

b Funmnection

1 Display On.
0 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.

I Function

| Cursor On.  The cursor is displayed by § dots on the 8th line.
0 Cursor Off. Even if the display data write, the 1/D etc does not change.

B : Function llgiﬁ
The curs it haracter is blinking. Blinking rate is 508.7ms at f '
1 =290EHz.orTﬂgséfggE ?s f3?335a§3d alterggtive 3 with a}? on 1t means all
black} and characters display. The cursor and the blink can be displayed
simul taneously.
9 The character does not blink.

EIIID [ | | [m] EEEEN

EHEI BOLCE NEEEE

IE O ROOOE REENE
[ J] [ ]| BOOLN ANENE
s EResE\ VR
i { | [ ] IDBEI EEEER
ERNERE Dooo0 [ 1 [ [ ][]

Cursor
Character Font 5 x 7 dots Alternating display
(1) Cursor display example (2) Blink display example

New Jaoan Radio Co. L4
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(f) Cursor/Display Shift

RS RW DB DBs DB, DB. DB DB BB DBo
Code J O [0 Jo Jo fo |1 dsg ri]* [x | #=bontcare

The Cursor/Display shift instruction shifts the cursor position or display to the right or
feft without writing or reading display data. This function is used to correct or search
the dispfay. §n the 2-line display. the cursor moves to the 2nd line when it passes the 40th
digit of the Ist 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 DB5(S/C) and IB-(R/L), as shown below.

8/¢ R/L Function

0 0 | Shifts the cursor position to the left AG; is decremented by l}
0 1 Shifts the cursor rosition to the right ((AC} is incremented by 1
1 0 Shifts the entire display to the left and the cursor follows it.

1 i Shifts the entire display to the right and the cursor follows it.

(g) Function Set

 RS_ R/ DB DB DB DB DB DB DB, D
~Code [0 [0 Jo Jo {1 [o ][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 ([L) and {N) are written
into DB+(DL} and DBz(M}, 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-Vine or 2-line.

T HOTE

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

DL Funection
1 Set the interface data length to 8-bit (DB; to DBo)

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

N Display lines [Character Font | Duty ratio Naote
1 5 x 7 dots 1/16
1 2 5 x 7 dots 1732

WNew Japan Redio Co. L,
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{h) Set CG RAM Address

RS R DB, DBs DBs DB. DUBs DB2 0By DB
Code [0 [0 Jo [0 [a {a [ & fala]al]

*—Hisher . Lower =~ —
- order bit order bit

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

The address data mentioned by binary code " AMAMA " is written into the address counter
(AC) 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 RN DB, DBs DBs DB. DBs ©DB: DB DB
Code | O 0 1 A A A A A A A

+~Higher order bit Lower order bit—>

Set DI 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} together with the DD RAM addressine 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)x, and during the 2-
line display, the address is (00}u to (27)}x for the 1st line and {40} to (67)}x for
the 2nd line.

(J) Read Busy Flag & Address

RS AR/% DB, D8s ©DBs DB. ©B: DB: O[B. DB
Code | 0 1 BF | A A A A A A A
«Higher order bit Lower order hit—

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 DB« to DBo {(the address for the G RAM or
DD RAM is determined by the previous instruction).

(BF)="1" indicates that internal cperation 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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(I) Write Data to CG RAN or DD RAM

RS R/ DB, DBs DBs DB. DBs DB DB DB
Code | 1 0 D D 1} 1] b D D D
<Higher order bit Lower order hit—

Write Data to CG RAM or DD RAM instruction is executed when the code ™17 is written into
(RS) and code "0” is written into (R/W).

By the execution of this instruction, the binary 8 bit data ™ DDODDDOD * are written into
the CG RAM or DD RAM. The selection of the CG RAW or DD RAM is deternmined by the previous
instruction. After this instruction execution, the address increment (+1} or decrement (-1}
is parformed automatically according to the entry mode set. And the display shift is also
executed according to the previcus entry mode set.

(1) Read Data frow GG RAM or DD RAM

RS R/ DB DBs DBs DB. O0B: DB: DB, 1DBo
Gode [1 [t 1o [0 §p [0 {0 |0 {0 |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 & bit data " DDDDODDDD " are read out
from the CG RAM or DB RAN. The selection of the CG RAM or DD RAM is determined by the pre-
vious instruction.

8ofore 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 beforehand{only DD RAK 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. -

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

Hote: The address counter (AG) 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.
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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/0ff Control and Entry Set
[nstruction sust be executed before the data input, as shown below.

The DD RAN of the MJUB423B 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 entersd first can be output when the return home
operation is performed,

Initialized.
Power On No display appears.
} RS R/W DB- DBs DBs DB« DB; DB. DBy DBo
- Set the 8-bit operation,
Function Set ol ol obol 11 1] 01 % %[ %[ 1-line display, 5 X Tdots
: Font.

- Turns on display and cur-
Disp.On/0ff Cont ool ob 0[O0} O 1] 1| 1) 0] sor. Entire display is in
space mode set by the

i initialization.
Example for set address
Entry Node Set 0] 001 0] 05 Of O 1] 1] 0] increment and  cursor
right shift when the data
} gﬂﬁte 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 circuitsh

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 UBs are no connection. Therefore, same imstruction must
be rewritten on the RS, R/W and DB> to DB., as shown below. Since one operation is completed
hy the two accesses in the 4- bat operation mode, rewrite is required to set the instruction
code in full.

20-character 1-}ine in 4-bit operation is shown as follows!
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| Inlﬁlal zed.

| Power On |sp ay appears.
!} RS R/W DB- DBe.DBs DB
- Jat the 4-h|t operation,
|Funct|on Set ___J | 0 l 0 | 0 ' 0 ‘ 1 | 0 | This steﬁ is executed in B-bit mode
.  set by the initialization.
- Set_the 4-bit operation,
|Funct|on Set ] el ol Ol 0] 1] Qf 1-line display, 5 X Tdots Font.
0| 0] O | %} * The 4-bit operation starts from this

1 step.

Turn on display and cursor.
Entire display is in space mode set by
0 the initialization.

[ise.On/0f ont | | 0f 0101 0

. Example for set address increment and
|Entry Hode Set I ¢j 0|l 0;j0] 0|0 cursor right shlft when the data write
I 1] 0 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 BD RAM address must be set by the user programing
to change the cursor position to the 2nd [ine.

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

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

Initi allzed
Power On Ne display appears.
} RS R/W DB+ DBs DB~ DB. DBs DB: DB DB .
Set_the 8-bit operation,
Function Set ol of ol o 1] 1] 1] $| *| %] 2-tine diselay, 5 X Tdots
| Font.

Turns on display and cur-
Disp.0n/0ff Cont ol ol o) of e of £t 1] 1] 0 sor. Entire diselay is in
space mode set by the

i initialization.
: Example for set address
Entry Mode Set ol ol ofloflo]-0f 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 RAN
and set the Instruction
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Power On

¢

(3—3) Initialization by instruction
If the power supply conditions for the correct operation of the internal
are not met, the NJU6423B must be initialized by the instruction.

Wait more than 1

afterVoorlsesto4 /2.4y

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

Wait more than 4.tms

3 RS R/W DB- DB D8~ DB. DB> DB: DB, DBo
Function Set 0] OF 0 O 3| 1| *§ | | #*
}

$ RS R/¥ DB, DBs DBs; DB« DBs DB DB. DBo
Function Set 010 0f G 11 14 x| #1 % *
¥
Wait more than 100us
} £S5 R/ DB: DBs DBs DB. DBy DB DB, DBo
Function Set ol ol of o #| 1] %5 | *| *
|
|
|
|
|
1
i
}
| RS R/W DB DB DBs DB. DBs DB DBy DBo
Function Set ol Oof O Of ¢ t] 1] | *| *
{ RS R/W DB; DBs DBs 0B. 8> DB DB, DBo
Display Off ofajo0|o)ojoO|l1[{0]j0]|0
i RS R/W DB, DBs DBs DB. DB; DB> DBy DBo
Display Clear olofolololo]oloO] O
} RS R/W DB, DBs DBs DB. DB, DB DB, DBo
Entry Hode Set olo|ofjolojolofi1yl1]oO
}
Write data to the DD/CG RAM
and set the Instruction

New Japan Radio Co. Lt

reset circuits

aljzed.
play appears.

Initi
No d

Function Set
(B-bit interface length )

Function Set
(8-bit interface length }

Function Set
(8-bit interface length )

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
instryction . exscution
time 1s reauired.

Set the 8-bit operation,
2-line display,
dots Font.

Example for set address
increment  and  cursor
right shift when the
data write to the DD RAM
or CG RAM.




(b} Initialization by Instruction in 4-bit interface length

NuouU6423B

New Japan Radio Co. L

Initialized.
Power Dn No display appears.
}
Wait than 15ms
afterm?nsestml 5V/2.4y
} RS R/W 0B- DBs DBs DB.
- Function Set
Function Set ololojo] 1] 1 (8-bit interface length )
}
Hait more than 4.1ms
4 .
. Function Set
Function Set 0| ol 0]l O) 1]t (8-bit interface lenzth )
! _
Wait more than 100us
}
- Functiop Set
Function Set pyojlolol 1|1 {8-bit interface length )
¥
Wait more than 100us
} RS R/Y DB- DBs DBs DB. Function Set :
; Set 4-hit interface length
| Function Set 0| 0] 0] 01 1] 0]  pyg-bit interface length.
¥
Wait more than 100us
}
Set the 4-bit operation,
Function Set 0| 0f 0301110 1-line display, 5 X 7dots
0| 01 Of % % * Font.
4 Buhgg Fiae (?F) cgg no’i be
Display Off 0p 0l o] o8]0 BT can be checked after
o oj1fofo]o this step.
} ?Egr ﬁ'.?,',-ﬁ stc-mi busy il:s
Display Clear ojolc¢lojlo|o ing t?ne thagreaggg?;sgtllc—
ool ofo)0]f1 tion execution time s
[ reauired.
Example for set address
Entry Hode Set 0[0p0 ? ? g increment and cursor right
_ 01]0) 0 shift when the data write
4 to the DD RAM or CG RAM.
Wirite data to the DD/CG RAM
and set the Instruction
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{4) LCD DISPLAY
(4—1) Power Supply for LCD Driving

NJUG423R incorporate voltage doubler to generate LCD driving high voltage and bleeder
resistance. The voltage doubler generate about twofold voltage from the Voi input voliage.
{ 9.5V typ at lout=2wA and V.:;=5Y ) 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 tkQ2 typ for Ry, Ra, Rs and Rs, and 2.7kQ typ for Rs.

LED Driving Voltage vs Duty Ratio

ggweiy Duty Ratio 1/32
PP Bias 1/6.1
Vien Yoo to Your

Internal Bleeder Resistance

Ve (+5Y/ 43V}

Re
V<

Ke

i

Vs Vour

HJGS23B internal

Voo {+5V/+3v) Vop (¢5¥/+3v) Vg (+65¥/+3v)
———
NJUSG42 3B NJUBJ4ZIB
Ve R - Voo _—
Ve ? Vi

Vicp i 7 Vico

Ci +EEC 1
Ci Vour - e Ce Vour A

Vas v

A ; g i"
(a) 1/6.7 Bias (1/32 Duty) (b} 1/6.7 Bias (1/32 Duty)
{Internal Voltaze Doubler No-use Example)} (Internal Yoltage Doubler Using Example)
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(4—2) Relation between oscillation frequency and LCD frame frequency.

As the NJUB423B incorporate oscillation capacitor and resistance for (R oscillation, 290kHz
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

S 2l sl alee 20 b2l sl al bzlalals]
Voo - I
Vi
V2

C O M, Vs

Va
ve — |

le 1 Framse le { Frame |

N i

b

-

1 frame = 3.4(us} x 100 x 32 = 10,880(us) = 10.9(ms)
Frame frequency = 1/10.9(ns) = 91.7(H2)

New Japan Radio Co. L.
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(5) Interface with ¥PU

NJUG423B can be interfaced with both of 4/8 hit MPU and the two-time 4-bit or one-time 8-bit
data transfer is available.

(5—=1) 4-bit NPV interface

When the interface length is 4-bit, the data transfer is performed by 4 lines connected to
DBa to DBz (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-bit (the data DB to DB- at 8-bit
length) and lower 4-bit {the data DBo to DBy at 8-bit length).

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

RS

RN —/ ;__m_

EM/\H\ U fH¢\

Internal Stuuam - I

o8, 77 XRCRN7 R Nae )T/ 2> faes KT /X0 X3 X/ 7/ /
Iastrucilon Busy Flag Besy flay Inairwction
Writing Check Lheok Writing

RS 4

R/HW /
e — N N NSNS N

oey
08
285 X R XTROX X8
N X R 0Re X

Writing inatroction inle  [Readout Busy Flag(BF) Readout duta Regiater [OR)
instreeiion Register{IR) and Mress countar (AC)

(5—2) 8-bit WPU interface

RS

R/¥ E— N~

A A N NV N N
Intornal Sluus——-———-—J opesratioen l e [

o6 2K oara YO g bvey NEA nsydll 0 Bvse 7K ats XTI
Writing lastructiom inte |Buxzy Flag Bwzy Flay Buty Flag Writing Inztreetion Inte
Imstrection Rogister{lR) Check Check Cheek Instruction Rapitter(iR)
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B ABSOLUTE MAXIMUM RATINGS { Ta=25C )
PARAWETER SYMBOL RATIMNGS UNIT
Supply Yoltage (1) Yoo -03~+17.0 ¥
[nput Voltage Vr - 0.3 ~ Vupt0.3 Y
Operating Temperature Topr - 0 ~+ 80 'C
Storage Temperature Tsty -85 ~ + 125 C

Note 1) If the LSI are used on condition above the absolute maximm ratings, the LS| may
be destroved.
Using the LS! within electrical characteristics is strongly recommended for normal
operation.
Use bevond the electric characteristics conditions will cause malfunction and poor
reliability.

Note 2} All voltaze values are specified as Vea = 0 ¥

Note 3) The relation I Voo2Ve >Vour + Voo *Vss&Vour . V570V nust be maintained.

Note 4} Decoupling capacitor (Co) should be comnected between Vc: and Vse due to the
stabilized cperation for the voltage doubler.

B ELECTRICAL CHARACTERISTICS { Voo=SYE10% , Taz-20 ~ +75°C )
PARAMETER 1 SymMeoL CONDITIOQNS HIN TYP MAX | UNIT | NOTE
Dperating Yoltage Yoo 4.5 5.0 5.5 ¥
Input Voltage You ?rleﬁmlgg‘r; ggge’ljnpﬂgéﬂutput 2.3 Voo ¥ 5
B Vies arminals 0.8
Vou Inpyt/Oytp ~low=0.205mA | 2.4
Dutput Voltage Vou, IIlermlnallls o= 6o 04 ¥ ]
Driver On-resist. (COM) | Recow { X1d=0.05mACAI com.term.) 20 wal 7
Driver On-resist.(SE6) | Rsza | *(d=0.05mACAll seg.term.} 10
Input Leakage Gurrent b Vil ~ VYoo - -1 1 A 8
Puli~up Resist Current | -le ¥ou=BY, RS, R/W, DB 50 125 250
lans | Voos8Y R 1.9 |33
Operating Current [1322 > _HTH{'E%%%BL 1.2 2.1 whd | 9
lopa PIRECREENR | NJUB423BS 0.8 1.5
Output Volt. | WYup Yei=Y, Ta=28°C, Veus -4.0 |-4.6 ¥ ]10
Yol tage —
Dotbler Conv.Effici. | Ver LR 95 99.9 %
Input Yolt. Veu 2.5 5.5 v
, : 1.00
e [Rk[
Built-in Bleeder Ra 2.7
resistance BL ﬁi: EE Ta=25°C 2.00 K
(For LCD Driving Rs 5.40
Yol tage) 8S Ri: R: Ta=25TC 4.00
Rs 10.80
Oscillation Frequency fosc | Voo=9¥, Ta=25°C 190 290 350 kHz | 1%
LD Driving Vol tage Vueo  |Voo - Vs | 1/6.7 Bias 0 sl v | 1
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BB ELECTRiCAL CHARACTERISTICS { Voo=3VE20% , Ta=-20 ~ +75°C )
PARAMETER SYMBOL CONDITIONS HIN TYP MAX | UNIT | NOTE
Operating VYoltage Yoo 2.4 3.0 3.6 v
) .
Input Vol tage ALY ?élmlﬂg'ﬁ gggeégpﬂ%ﬂutput 0.8V Yoo v B
Vi erminals 0.2
Vor: Inpyt/Qutpyt | =leu=0.205mA | 2.0
Out
put VYoltaze _ Yors 'Ilernlnafs 1ooo1.6mA 05 v B
Driver On-resist. (COM) | Rcom | E1d=0.05mA{AI[ com.term.) 20 val 7
Driver On-resist. (SEG) | Rssc | E1d=0.05mA{Al | seg.tern.) . 30
Input Leakaga Current lut ¥iv=0 ~ Voo -1 1 oA 8
Puil-up Resist Current] ~=le Voo=3V, RS, R/, DB 10 25 50
nos Voo=bY 238 0.15 2.0
Operating Current we 1 BT 05 [ 13 | m|o
Dp3 PIECRENR | HJUG423BS ¥ ¥
Outeut Yolt. | Wup Yoiz=3V, Ta=25C, You: -2.4 |-2.8 v {10
Voltage —
Doubler Conv. Effici Ver Ry=eo 95 99.9
 Tloput voit. | Ve, 1.8 Voo | V
B 'Ei: H: Ta=25°C 1.00
Built-in Bleeder Rs 2.70
resistance BL E:: E: Fa=25°C 2.00 LQ
(For LCD Driving R 5.40
Vol tage) BS Hi: Hg Ta=28'C 4.00
Rs 10.80
Oscillation Freguency fose | Voo=3V, Ta=25C 160 260 320 kHz| 11
LCD Driving Voltage | Vio» |Voo - Vs | 1/6.7 Bias 0 SN O

Mote §) Input/Output structure except LCD driver are shown below :

tnput/Output Terminal Structure

Voo

Input Terminal Structure :
V4] VoD VD mng""
B> euos 31—"-::——)! ruo:—{%l PuOS o e g e
O_Ll Cr + Hi |—| s
HNOS NUOS oos 55 rcG__——_— EnnaLe
"""sf- _@‘1 win

E Terminal RS, RN Terminal

DBo to DB; Terminal

New Japan Radio Lo, LE.
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Note 6) Apply to the Output and Input/Output Terminal.

Note 7} Rcom and Rsec are the resistance values between power supply terminals(Voo, Vi, Vi, ¥s)
and each common terminal (COM, to COMs2), and supply voltage {(Voo. Va2, ¥, Vs} and each
sognent terminal {SEG, to SEGsc) respectively, and measured when the current Id is flown
oh 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 sust be fixed to "H” or "L".

+5V/+3V

X

Veo Veu *
s

1< E jTiIUnF

4. TuF __’_L_

Vour

Vs
10urF
NJUGE423B +
f

Nota 10) Voltage Doubiler Characteristics Measuring Circuit.

;

Vo i 5 V3V

Vi[5 T

c) j 10aF
S

EEOT

4, 7Ta F

Cy

Vs Vour + (j)
NJUD6 42 3B W0uF47:F) Ro=10kE{3ki2)

+

Note 11} Supply Voltage vs Oscillating Frequency

e

fusy 1kHz)

R EFEE R

¥on 111

Note 12) Apply to the output voltage from each COM and SEG are Jess than £0.15V against the
LCD driving constant vol tage (Yoo, Vour) at no load condition.
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+ Bus timing characteristics

Write operation ( Write from MPU to NJUB423B }
(Voo = 5.OVEI0%, Vs = OV, Ta = =20 ~ +#75C)

PARAMETER symeoL | min | max  Jcomimion JumiT
Enable Cycle Time tevce 500
Enable Pulse Width | "High™ level | PRes | 220
Enable Rise Time, Fall Time te:, tar 20
Set up Tine |RS, R/H, E | tas 40 | tiet | ons
Address Hold Time tan 10 '
Data Set up Tinme tosw 60
Data Hold Time ts 10

Write operation { Write from MPU to NJUB423B ) '
(Voo = 3.0V£20%, Vss = OV, Ta = ~20 ~ #75C}

PARAMETER SYMBOL | MIN MAY | COMDITION | UKEY
Enable Cycle Time : tover 1.4 s
Enabie Pulse Width l "High” level | PNen 500
Enable Rise Time, Fall Time ter, tee 20
Set up Time Irs, aw, E | tas 70 fig.d | ns
Address Hold Time tan 10
Data Set up Time ' | tosw™ 140
Data Hold Tiwe tu 10

Timing Characteristics (Hrite operation)

2 e
Yini .VIIII?(
RS ><<VILI VI

tas LEY |
R/% L | ;/Vu 1
Py AN

< >
tET —

E “Vini Yin
VILﬂ/ ¥ Vil _/J Vil

— tos LA
tEI‘ ) lllt
YV ITL i
DEe ~ DB, | Valid Data |/
Vil Vivg
toYCE

fiz. 1 The timing characteristics of the bus write operating sequence.
(Krite from MPU to NJUB423B)
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Read operation { Read from NJUG423B to HPY )
(Voo = 5.0VE10%, Ves = OV, Ta = 20 ~ +75%C)

PARAMETER SYMBOL | HIN WAX  fCONRITION {ONIT
Enable Gycle Time toves boo
Enable Pulse Width | "High" level | PWzx 220
Enable Rise Time, Fall Time ter, tee 20
Set up Tine RS, AW, E | tus 40 fig.2 | ns
Address Hold Time tan 10
Data Delay Time toow 120
Data Hold Time toou 20

Read operation { Read from MJUB4238 to MPU )
(Voo = 3.0VE20X, Voo = OV, Ta = -20 ~ +715%C)

PARAMETER - SYMBOL | MIN MAX | GONDITION | UNIT
Enable Eycle Time tever 1.4 s
Enable Pulse Width | "High” level | PWen 500
Enable Rise Time, Fall Time | ter, tse 20
Set up Tine IBs., A, E | tus 10 fie.2 | ns
Address Hold Time tan 70
Data Delay Time toow 500
Data Hold Time Loon 20

Load Condition of DBo to OB2:C.=100pF

Timing Characteristics {Read operation)

— n
VIl T ><
5
R ><'< Yity YL
T Lt
= g
R/¥ A¥m Yt
Iiry | tﬂ.l']’
e 1%
v”j/ ViLy R LEf 3 Vil
1Er F— tDDR [KLOHR
|- A YOI
Vo1
DBy ~DB: ><t Yalid Data ,%
VoLl YoLi
1(YVCE

fiz. 2 The tining characteristics of the bus read operating sequence.
(read from NJUG4238 to MPU)
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+ Power Supply Condition when using the internal initialization circuit
(Yoo = 5.0VL10%, Ves = OV, Ta = -20 ~ +757C)

PARAMETER SYMBOL | MIN TYP MAX | CONDITEON JUNIT
Power Supply Rise Time teoe 0.1 - 10 ne
Power Supply OFF Time torr 1 -

* Power Supply Condition when using the internal initialization circuit
(Yoo = 3.0VE20%, Voo = OV, Ta = -20 ~ "’?5'(:)

PARANETER SYMBOL MIN TYP MAX CONDITION | INIT
Power Supply Rise Time tree 0.1 - b ns
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 inittalize by instruction.
(Refer to initialization by the instruction)

4.5V/2.49 /3

YooY == 0. 108 Str0c S 10ms tDFF21m-3
VDD:3V I 0-1ﬂsstrcc§5m5

torr specifies power off time in a short period off or cyclical onfoff.
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I LCD DRIVING WAVEFORM

CoM

COM:

COMs
COM: ¥
COMN,

CONe

COMs

cou{*‘;i:IA‘”
com™

COMirT—9—

cou

Com
com

CON
CaM

COMie

1/16 Duty Driving

|l|‘.‘.l31-l IST61TTAIS NBNUIEZNIINNSG NG

T2 1115161 T 10 9 AGILLIEI 141516
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B LCD DRIVING NAVEFORH

1/32 Duty Driving

| LI 131405 16 1T eenens ZERTIAZIACIPT|1 12 I 1A F5 61T Larraras 126127129 290031 32

COM:ze
COMe—gp
CONor—g—@--—— v y
COMee o [ 7 | ]
Coln E Y] - A
coul.._' SEGI :‘l ...............
CDH:. '—f““‘ a
COM'R | \:‘l. ........................
+
SIS S L
CEEEE J'_'

et
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I APPLICATION CIRCUITS

COM,

COMw

COM,

COMa

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

SEG:

COM;:
COMz.

COM s

COMy

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

COMy

COMie

cOM;
rsizan

COM,

SEG,

1CD Panel
(20-character
1 -line)

SEGsw

{b} 5 x 7 dots, 20-character 1-line display examele (1/6.7 Bias, 1/16 Duty)
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MEMO

New Japan Radio Co. Lid.

[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.
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