NJU&6423B

20—-CHARACTER 2—-LINE DOT MATRIX LCD

W GENERAL DESCRIPTION

The NJUG423B is a

driver for up to 20-character 2-line display.

It contains voltage converter,
oscillator, microprocessor interface circuits,
tion decoder controller, character generator ROM/RAM and

high vol tage operation common and segment drivers.

(5V or 3V).Consequently,

The voltage converter and bleeder resistance generates
about twofold voltage(10V or 6V) and bias voltage for
LCD driving waveform internally from single power supply
high-contrast display can be

performed though the simple power supply circuits.

The resistance and capacitance for CR oscillation cir-

CONTROLLER DRIVER

W PACKAGE OUTLINE

1 Chip Dot Matrix LCD controller

bleeder resistance, GR
instruc-

NJUG423BF

cuits are incorporated, therefore no external components
for the oscillation circuits are reduired.

2MHz frequency,

microprocessor .

The microprocessor interface circuits which operate by
can be connected directly to 4/8 bit

The character generator 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 blocks.

I 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 - 9,600 bits ; 240 Characters for 5 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-segment
® Prowramable buy Ratio [/ it for § X7 foke e ] e
@ Number of Maximum Display Characters

Display Line | Duty

Font Max. Disp. Characters

Jhines (1B &N (8%

; gots + cursor %8—character %-|ine
ots + cursor -character 2-line

Useful Instruction Set !ggTaB'E?IﬁK: Bﬁ'tgg?

Power On Initialize Circuit On—chip
Bleeder Resistance On-chip

Voltage Converter On-chip
Oscillation Gircuit On-chip

Low Power Consumption
Operating Voltage --—-
Package Outline -—
C-MOS Technology

5v/3V
Chip / GFP 100 / TCP
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NJU64238

B PIN CONFIGURATION ( NJUB423B )

=
pr—

SEGy ey (1009998 3794 9534 33525190 89 88 07 4544 1397 9180 | |oocoey SEGi6
SEGw =41 " EGis
SEGnw =42 n|ES=—x SEG.
SEGi0 emr] H % 7| b=z SEG1y
| nlE= SEC
SEGe ]|} | = ke
SEGu =25 n| == SEC.
o =1 n|E==— SEG
v =0 niEc=s EG:
SEGy == |1 1| == SEG,
o =—=C—|12 o| =" SEG,
o ====C | 12 === SEG,
Y ———o— | §T] ¢ | == SEG.
COMy ==C=t|1s | =" 55:
COMp =418 8 ="—> SEG,
COM,), e==C=H |11 $a| == DB,
COM 3 =C= |+ 83 pC== DB,
COM 3 ==C={|1* s} === DB,
OM ==C=f|20 $1{ === DB,
COMs ==Cin ¢0{ =C—= DB,
COM\g =C=q|n2 8|2 P,
COMyy == == DB,
Eomur:r ;; ,s: === DB,
QMZZ¢ » o = i/w
COMyy = ;: ;; —o—_F 13
con:@-‘ :’ ;: <=Vm
COM,, == ,‘: 3233 3135 16 37 38 09 40 41 42 43 4445 46 47 48 49 30| F=— cf'

W BLOCK DIAGRAM

CR c 8 linstruction| 7 [Address | Timing
OSCI 12 =™ I pecoder (ID)[?7] Counter Gen,
o — r J/
0 o~ 2
RS — 2 . i & 7
[V :,0 ;
R/W— 5] 8 |0 & =
ol g = T {Display Data Ram(p RAM) 1 |--PB3 62 32 CoM,
E = 7 . 80x8bits = - _;“_" :n ~COMs.
-] -
PB. T s e ||lae o
1 <7 ob 9 1 ‘:0 e Rel (&)
DB, o 8 é ’ %ﬂ 48 s ©
DB 4 [ 2[4 . x- *-
) Salq1'lcharacter | [Character o > 5lsol 2 250
L. B - N - — SEG
PB Generatol Generator 5 @ N 1
o= = 17 (e R (£ ROM) 2 a3 M 22 ~SEGso
Vss ;;; Busy bl2bits 9600bits w0 :;
Voo 7> Flag 15 }s I_J $50
& R ¥V Vet ' 0
by oltage Parallel to serial 20bit
—>V _—
aZ R2E Conv. Convertor Shift Reg.
U as
-

WEZM b

5-160 New Japan Radio Co. Lid



NJUG64 238

I TERMINAL DESCRIPTION

NO. SYMBOL FUNCT ! ON
h3 Voo Power Source ( + 5V / + 3V )
47 Vss 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 input(Pull-up Resistance On-chip)
"0” : Write , "1” : Read
56 E Read/Mrite activation signal input
3-state Data Bus(Upper) to transfer the data between MPU and
61~64 | DB.~DB-, NJUG4238.
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 NJUG423B.
These bus are not used in the 4hit operation.
15~22 | COM ¢~COM1s | LCD Common driving signal
23~30 | COM2s~COMs2 | No use terminals output no-active signal, or COMi-~COMs2 output
31~38 | COM24~COM1+ | no~active signal in the 1/16 duty operation.
39~46 | COM s~COM ,
1~14 | SEGs+~~SEGso | LCD Segment driving signal
65~100 | SEG ,~SEGss
5 C, Capacitor for Voltage Doubler Connecting Terminal ( + )
50 C2 Capacitor for Voltage Doubler Connecting Terminal ( - )
52 Ves Input Terminal for Vol tage Doubler (Normally Vc: = Vo)
49 Vour Vol tage Doubler Output Terminal
48 Terx Maker Testing Terminal ( Normally Open )
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I FUNCTIONAL DESCRIPTION

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

The NJUB423B incorporates two 8-bit regzisters, an Instruction Register(IR) and a Data
Register(DR). The Register(IR) 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 GG 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 GG RAM by internal operation.

When the address data for the DD RAM or CG RAM is written into the Rezister(IR), the ad-
dressed data in the DD RAM or GG 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 Rezister(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 sefection 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 Operation

0 0 IR Write

0 1 Read busy flag(DB;) and address counter (DBo~DBs)
1 0 DR Write (Register(DR) to DD RAM or CG RAM)

1 1 Read (DD RAM or CG RAM to Registaer(DR))

(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 flag(BF) goes to "0".

(1-—3) Address Counter (AC)

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

When the address setting instruction is written into the Register(iR), the address informa-
tion is transferred from Register(IR) to the Counter(AC). The selection of either the DD RAM
or GG 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 Gounter{AC) is output from DBs~DBo when RS="0" and R/W="1" as shown
in Table 1.
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(1—4) Display Data RAM (DD RAM)

The display data RAM (DD RAM) consists of 80 x B 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 ”
Ac |ACs |ACs [AC. [Acs [Ac. [AcC: [4Go | [1 [o [o |1 |1 | 1 1o |
< 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.
1 2 3 4 5 6 1 B8 91011121314151617181920<—D|splay

Tne [0 Jo1 |oz|03|04|05|06|07|08|09|0A|oaloc[00|0E|0F|10|11[12]13|<—Dﬂe§§geé?a;e§s

¥hen the display shift is performed, the DD RAM address changes as fol lows:

( Left Shift Display )
(00)« [01 o2 o3 Joa [o5 [ o6 [ 07 [ 08 | 09 [0 [ 08 | oc[on [ oe JoF [10[11]12[13]14]

( Right Shift Display )

[4F Too Jo1 To2 03 o4 {05 o6 [ 07 [08 {09 o] oB {oc|op ok [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 *Diﬁgé?)t/ion

[2 RAN Addres
Hexadecimal ?

Ist
L?He 00[01]02}03]|04|05|06|07(08|03]|0A|0B|0CfOD|OE|[OF}10[11[12]13

2
Lri‘ne 40 | 4142 |43 |44 {45 |46 |47 |48 (49| 4A | 4B |4C [ 4D [ 4E [ 4F | 50 [ 51 |52 |53

Note : In the 2-line display mode, the 1st and 2nd line address are defined as (00)u
to (27)n and (40)u to (67)u. 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)<] o1 [02]|03]04|05{06]07|08|09|0A[0B|OC{OD|OE|OF[10]11}12{13]14
(40)« |41 42|43 |44 (45|46 |47 |48 |49 |4A [4B | 4C | 4D | 4E | 4F [50 | 51 |52 |53 | 54

( Right Shift Display )
27/00{01[02]03{04;05|06{07(08]03|0A|OB{OC|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 | —>(53)
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(1 —5) Character Generator ROM (CG ROM)

The Character Generator ROM(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.

User-defined character patterns ( Custom Font ) are also available by mask option.
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Table 2-1. CG ROM Character Pattern ( ROM version -01 )

Upper 4 bit ( Hexadecimal )
0/]1/2]3(4|/5|/6|7|8|9(A|B|C|D|E|F
0 (‘cgc}?l S e B P I R A
U T I 351 3 B PO I o e
Sl | ™ '
3. i S R R
ARREE R
- 5 UOTR TR ) e L) ool L T P 1 D P
HOR I
%% 7 Y ; eeeeg | rider [rees 1L L] e
:;; s| | (L EFERED T
5 9 | LR ]
Al S D ol ERT IS I N 2
B 5 IR ER A I s e Ly
cl.. Rl IR Sl O] I E ) A
D| pd et A I ECF I N N [ ) Rt DY ) O
. AT EFT T mEET
Fl_ T
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Table 2-2. CG ROM Gharacter Pattern ( ROM version -02 )

Upper 4 bits ( Hexadecimal )
0123456789ABCDEF
co | I DR S B PO D T H It

0 ' I AR AR i L i
1 o RN ] R A I B A E
{02) H
S—
(o3
3 R R R e
(04)
S I I B 2 0 O i el Pt PO S O
(05)
o~ {06)
E 6 i e |
_§ {07) eccea [ eeves | 2" | Saane
-3 N N I R S Pt O T A D A D S
N A O P R LR RO 1 PR T Dt O Riech R 208 Aot Ity IREIFY RSt
~— (08)
< U N I T PSP T EJE RS D (NPCron NI DR R vvs po v I my
=18 ] I A L N
-t (o1
Elo| |k AR ECA
02)
A SO DO el SO ] Sl I P Y (R B
[Cx 318 ERE A S AR Il EERA Il IRAIN BELLNN RALLLN AL
B et IR OO I IO (O 1 (O 3 Ol ] S e
[OTIIN A A A A R BN AN NN IL AL SN DN BT T3 B PP
C i e
(03)
D e s e I A T
(06}
E . .‘.=. :--. --------------------
ion)
F R Ot R Y PO R R B R
(08)
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Table 2-3. CG ROM Character Pattern ( ROM version -03 )

Upper 4 bits ( Hexadecimal )

0,1{2|3/4/5/6|7|8|9/A/B/C|{D|E|F

Iy e ver [ sses e veee Py v ry v | eeees v
cc | e I F ] N AN OO Fl P T e
O RAM ": ::": RN goee evge | seee ORI H te ve | H H
(o1) .. wen | @ : wee [ Zecas sess

(02)

[\

(03)

--------------
--------------

R : i
3 BE : i
(04) : :
:E: ."§ : 'lgil : ..E ------------
4 'E" ".E. 5 eteet
(05)
WL T8
5 ot R s e e T j
(06)
6 i It NCW Y I S :
‘o (o7 )
) SR T S N - -
a 7 HEE : A B R T
f (08) et
1] 2- [] [ D L A A e T )
b 100 A ST I SCLI Y I SCO RS (S Vil I H :
=8 i LI B IO o it ] L N N P )
- {o1)
N P O R D B Lees ma e e oL
29 I R = L] I s '
- (02)
A '§. == § l.li: .; ......... g .:ll. . EE'II
(03) H ] "ee® | feenn| ee * I PR Tees”{2°" 3 | nanne HIF TR
(o | *
7 ; e
C oo IR AR VN RN I O N N I T RS R Y O U 3 A PO
T3 3 P A R il A A AR I I b RN bbb o8s | "ven [ Sanes
..... . 4 - H .
D ........ E EEE =' 'E “eant :"': -:!.. - ¢ 8« | 32222
) N N VLT [ T oo
E BEEINT HE LI 3N FOOodtl Rt TULE LI 38 N ..... ook
UV N R AU L1 B LN BN S (R Pt I % R IR L it
F ) E. ----- Eno|= HYYS B B A0 I PR L ':.:: L ':::.i E.;!;

(08)
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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)u -

{07)= or (08)s - (OF)u 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

Notes :

and CG RAM character pattern ( § x 7 dots ).

Character Code CG RAM Character Pattern
(DD RAM Data) Address {CG RAM Datag
16543210 543 210 765 43210
eﬁ;erblt LowerEFc:> <i_J_;er Loﬁ§?> <ﬁ_ﬁcrb| _T?>
0000%000 000:000 'KE
001 y
010
1011 Character Pattern
100 Example (1)
190
_________________ _________:L__1__1__ L xxx | «<Cursor Position
0000%x001 001:000 'R
001
010
1011 Gharacter Pattern
100 Example (2)
101
1110 A .
_________________ R SRS I 0 ___r_tj{jg <«Cursor Position
000 X k%
1001 A
: : : : ¥ : Don't Care
0000%111 111011 \[ '
‘100 '
101 '
110 '
1111 X ¥ %!

1. 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. line Is
the cursor position and the display is performed by logical OR with cursor.
Therefore, in case of the cursor display, the 8 8th line should be "0".

If there is "1” in the 8th line, the bit "1” 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. bits. 5 to 7 of the CG RAM are not appear on the display (no
meaning for the display), therefore it can be

used as the general purpose

4. CG RAM character patterns are selected when character code bits 4 to 7 are all

"0” and 1t is_ addressed by character code bits 0 refore, the address

(OO)H andt§08)n. (gl)n and ) 2? Hé ;—;—-E—é (d %uband (OF)u select the same cha-

ra ter pattern as shown in Table 2-1 to and Ta

9 for CG RAM data corresponds to display On and "0" to display Off.

but memory elements are existing,

5-168
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(1=7) 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 b0-segment driver.

When the |ine number is selected by a program, the reauired common drivers output the common
driving waveform and the other common drivers output non-selection waveform automatically.

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 waveform.

{1—9) Cursor Blinking Control Circuit

This circuits controls cursor On/0ff 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)n, a cursor position is shown as follows:

ACe ACs AC. ACs AC. AC: ACo
o) of o] of 1] of of o]

1 1 2 3 4 5 6 7 8 9 10 11 12 < Display position
=fn
Display [00]01]02 03 o4 Jo5 Jos o7 Joa Joo JoaToB]-— < oo R address
— exadecimal)
1 Cursor position
1 2 3 4 5 6 7 8 9 101112 <« Display position
2-tine |00 01020304 05 06|07 |on o [ORJOB]—— <« .
adaress
Display |40 41 4243 |48 |45 |4 |47 |48 |48 | 4h |48 — < (Hesadocinal)

t Cursor position

{(Note) The cursor or blinks 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.
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(2) Power on Initialization by internal circuits

The NJUB423B is automatically initialized by internal power on initialization circuits when
the power is turned on. In 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
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 Display Initialization Gircuits will not

operate and initialization will

not be performed.

D=0 :Display Off In this case the initialization

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

1/D=1:Increment by 1
Entry Mode Set | S=0 :No Shift
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(3) Instructions

NJUG6423B

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 1Cs operating different cycles. The operation of NJUB423B is determined by
this control signal from MPU. The control information includes register selection signals (RS),
read/write signals (R/W) and data bus siznals (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.
f the oscillation frequency is changed, the execution time is also changed.
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Table 4.

Table of Instructions

INSTRUCT [ONS

¢C 0 D E
RS R/¥ DB~ DBs DBs DB. DBs DB. DB DB,

DESCRIPTION

EXEC
TIME

Maker Testing

0 0 0 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

1.42ms

Entry Mode Set

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

35us

Display On/Off
Control

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

3bus

Cursor or
Display Shift

1 S/CR/L

>*

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

S/G=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=1:2 lines , N=0 : 1 line

35us

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

———>

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

35us

Read Busy Flag
& Address

o -

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

Ous

Write Data to
CG & DD RAM

10 «—

Write Data

———

Writes data into DD or CG RAMs.

35us

Read Data from
CG or DD RAM

———

Read Data

—_

Reads data from DD or CG RAMs.

H2us

Explanation of
Abbreviation

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

Acc : CG RAM add

5-172
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(3—1) Description of each instructions

(a) Maker Testing

RS R/W DB, DB ODBs DB. DB. DB, DB DBo
Code [ O [0 [0 [o o o [o [o o o]

All 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".
{Especial ly please pay attention the output condition of Enable signal when the power turns
on)

(b) Clear Display

RS R/N DB, DBs DBs DB. DBs DB. DB, DBo
Code [0 O [0 o [o o [o o [o 1]

Clear display instruction is executed when the code "1” is written into DBo.
When this instruction is executed, the space code (20)x 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.
If 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 DB, DBs DBs DB. DB DB, DB, DBo
Code [ O [0 [0 Jo Jo {o [o [o 1 [x ] *=nontecare

Return home instruction is executed when the code "1” is written into DB.. 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 fine in the 2-line display mode) if the cursor or blink
are on the display.

The DD RAM contents do not change.
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(d) Entry Mode Set

RS R/ DB, DB DBs DB. DB: DB. DB, DBo
Code |0 [0 [0 Jo Jo [o o 1 [im]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 (/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 display 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 left.

S Function

Entire display shift.

The shift direction is determined by 1/D: shift to the left at /D=1 and
1 shift to the right at the |/D=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.
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(e) Display On/0ff Control

RS R/W DB, DB DBs DBs DB: DB: DB: DBo
Code [0 [0 [0 Jo fo o [ 10 [c |s]

Display On/0ff control instruction which controls the whole display On/Off, the cursor On/
0ff and the cursor position character blink, 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 DBa(B), as shown
below.

D Function

1 Display On.

0 Diselay 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.

c Funection

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

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

Th r r_posi haragter is blinking. Blinking ra 08.7 tf
28 e ﬁe } R i ra?ngaySd alternatively with a}? ?It Eiaﬁs ng

black) and characters display. The cursor and the bllnk can be displayed
simul taneous|y.

0 The character does not blink.
| | | [w] | | | [m] ENEEN
BOOCE | |m[mm| | HNEER
|| m]m]m] | (mjm/m] | EEEEE
BOEBER | (mjm/m| | NEEEE
| [mmw] | EEEEN HEENE
| |[m{mm] | BOOON ENEEN
| ]| NOOOw ENEER
EEEENR OOoooo EENEN
Cursor
Character Font 5 x 7 dots Alternating display
(1) Cursor display example (2) Blink display example
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(f) Cursor/Display Shift

RS R/W DB, DBs DBs DB« DB: DB, DB: DBo
Code [0 [0 [0 [0 [o [1 [so[mL[* [+ ] #=pontcare

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 Functi on

0 0 Shifts the cursor position to the left fAC; is decremented by 1;
0 1 Shifts the cursor position to the right is incremented by 1
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.

(&) Function Set

RS RN DB, DB DBs DB. DB: DB, DB, DBo
Code [0 [0 [0 Jo [+ oo [N [* [ % [# ] *=0ontcare

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-line.

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 Functi on
1 Set the interface data length to 8-bit (DB- to DBo)

0 Set the interface data length to 4-bjt (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

5-176
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(h) Set CG RAM Address

RS RN DB, DB DBs DB. DBs DB DB. DB
Code [ O [0 [0 [ 1 [a [a[aJafa]n]

<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 ™ AAAMAA ™ 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 R/W DB, DB. DBs DB. DB; DB. DB, DBo
Code O [0 |1 [ a [a [ a Al a[n]

<«<Higher order bit Lower order bit—

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 ™ AAAMAAA ” is written into the address counter
(AC) together 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)s to (4F)x, and during the 2-
line display, the address is (00)x to (27)u for the 1st line and (40)u to (67} for
the 2nd line.

(j) Read Busy Flag & Address

RS RMW DB DBs DBs DB« 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 NJU6423B. 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, L4 5-177



NsUeazae

(k) Write Data to CG RAM or DD RAM

RS RMW DB, DBs DBs DB. DBs DB, DB, DBo
Code | 1 0 |'D )} D D D D D D
<Higher order bit Lower order bit—

Wirite 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/H).

By the execution of this instruction, the binary 8 bit data " DDDDDDDD " are written into
the CG 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 RMW DB DBs ODBs DB+ DB: DB> DB; DBo
code [ 1 [ 1 [0 Jo [0 oo ToTo o]
<«~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 RAW. The selection of the CG RAM or DD RAM is determined by the pre-
vious 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 reaquired if the cursor shift instruction is executed
just beforehand(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.

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.
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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 Control and Entry Set
Instruction must be executed before the data input, as shown below.

The DD RAM of the NJUB423B 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.

Initialized.
Power On No display appears.
{ RS R/W DB- DBs DBs DB. DBs DB> DB: DBo
Set the 8-bit operation,
Function Set ol ol ol o] 1| 1i 0] x| | ¥| 1-line display, 5 X Tdots
. Font.

Turns on display and cur-
Disp.On/0ff Cont 0] 0 01 00} O] 1| 1] 1| 0| sor. Entire display is in
space mode set by the
| initialization.

i
Example for set address
Entry Mode Set ofojojoflo0f0)O0f 1] 1] 0| increment and cursor
right shift when the data
i gzﬁte 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, B8-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:
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lnlégal

| SP ay appears

[ Power On ]
| RS R/W DB7 DBs DBs DB

[Function set | [ o] o o o 1] o]  This ste
. set by t

lFunction Set

l
}

step.

| Dis.0n/0ff Cont |

i

o
=}
—o
o
—_—
=}

IEntry Mode Set

|
{

Example for

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

Set the 4-bit operation.
is executed
inttialization.

in 8-bit mode

Set the 4-bit operation,
0 1-line display, 5 X 7d
The 4-bit operation starts from this

ots Font.

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

set address increment and

cursor right shift when the data write
to the DD RAM or CG RAM.

(c) 20-character 2-line in 8-bit operation (Using internal reset circuits).
the cursor moves automatically from the 1st to the 2nd line after

In the 2-line display,
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
to change the cursor position to the 2nd line.
The 1st and 2nd line displays will shift at the same time.

When the displayed data is shifted repeatedly, each line moves only horizontally.

line display does not shift into the 1st line position.

Power On
} RS R/W DB; DBe DBs DB. DBs DB- DB: DBo
Function Set 0101 0 O 1] 1| 1] | %| #
i
Disp.0On/0ff Cont 00l OfO0OJ O] O] 1|1} 1[0

I
i

Entry Mode Set

‘

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

5-180

The 2nd

Initialized.
No display appears.

Set the 8-bit operation,
2-line display, b X 7dots
Font.

Turns on display and cur-
sor. Entire display is in
space mode set by the
initialization.

Example for set address
increment  and  cursor
right shift when the data

write to the DD or CG RAM.
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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 NJUB423B must be initialized by the instruction.

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

4] Initial ized.

[ Power On No display appears.

{

Wait more than 15ms
after Voo rises to 4.5V

{ RS R/W DB; DB+ DBs DB. DB: DB. DB; DBo
- Function Set
Function Set ] lAELI 0 | 0 | 0 I 1 l 1 | *] ¥ I ¥ | % I (8-bit interface length )
i
Wait more than 4.1ms
{ RS R/W DB; DB« DB~ DB« DBs DB. DB, DBo ]
: Function Set
Function Set 0] 0y O Of v 1| | | ¥ *| (B-bit interface length )
{
Wait more than 100us
i RS R/W DB, DB« DBs DB. DBs DB. DB; DBo Function Set 5
{8-bit interface length )

Function et | [ 0] o] of o 1] 1] #] #] «] 4]

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 required.

——— it e —

RS R/W DB, DB DB- DB. DB: DB. DB: DBo )
Set the 8-bit operatjon,
Function Set 0] 0[O0 O} 1} 1] 1| %| ¥{ ¥| 2-line display, 5 X7
dots Font.
i RS R/W DB- DBs DBs DB. DBs DB- DB: DBo
Display Off 0joj0jJOfO[lO;1]0|O0|0DO
i RS R/W DB, DB+ DBs DB DBs DB. DB: DBo
Display Clear ojofo0|j0jO0O[O0|Of O] O] 1
) RS R/W DB- DB DBs DB. DBs DB> DB; DBo
Example for set address
Entry Mode Set | | 0 I 0 l 0 I 0 I 0 l 0 l 0 l 1 | 1 l 0 l increment  and  cursor
right shift when the
i data write to the DD RAM
or CG RAM.

Write data to the DD/CG RAM
and set the Instruction
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(b) Initialization by Instruction in 4-bit interface length

5-182

Power On

{

Walt more than 15ms
after Voo rises to 4.5V

! RS R/ DB, DBs DB DB
|Function St~ | [ o] o] o o] 1] 1]
y

[ hait nore than 4.1ns |
|Functi:nSet | [ o] of of of 1] 1]
[ Wait m:re than 100us |
lFuncti:nSet | [ o] of of of 1] 1]

! RS R/W DB7 DBs DBs DB.
Function Set 0j0j0joOy1}]0

i
Function Set 0101 0y0]1]0
0 of of #| %/ 3

{
[bisplavorf | [ofofofofo]o
. IRIRIKIRIK

|Display Clear | { 0] 0} 0] 0] 0f 0

i
Entry Mode Set | [ 0] 0l of 0f 0] 0
t o 0| of 1] 1] 0

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

New Japan Radio Co, L.

Initialized.
No display appears.

Function Set
(8-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 wait-
ing time than each instruc-
tion execution time s
required.

Function Set
Set 4-bit interface length
by 8-bit interface length.

Set the 4-bit operation,
1-line display, 5 X 7dots
Font.

Example for set address
increment and cursor right
shift when the data write
to the DD RAM or CG RAM.
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(4) LCD DISPLAY
{4—1) Power Supply for LCD Driving

NJUG423B incorporate voltage doubler to generate LCD 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, R+ and Rs, and 2.7kQ typ for Rs.

LCD Driving Voltage vs Duty Ratio

Poweiy Duty Ratio 1/32

SUPPY ™ Bias 1/6.1

Vien Voo to Vour

Internal Bleeder Resistance

Vi (#5V/+3V)

Ra
v
Re
V2
Re

\
Re

\n
R=

L

Voo (+¢5V/+3v)

6 42 38B

Vs O Your
NJUG423B internal
Vop (+5V/+3v) Voo (+65V/+3v)
_._‘r—. -
NJUG®64 2 3B NJ U
Vb N g

Yy

<

y o

v ’ Vei
ci < + cl
= ]Ij
LCo 7'% 7

Ci

Vb N

Cz Vout U C2 Vour N
Vss Vss +
- ; 5 i
(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 Japan Radio Co. Lid
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(4—2) Relation between oscillation frequency and LCD frame freauency.

As the NJU6423B incorporate oscillation capacitor and resistance for CR 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

vl 2] 3] alolsz ol 2] 3] al- w3zl 2] s

Voo

Vi ]
Ve
Vs
Va
Vs I

C O M,

1 Frame Sle 1 Frame

N

h 4

™

10,880(us) = 10.9(ms)

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

Frame frequency = 1/10.9(ms
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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 MPU 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-bit (the data DB. to DB- at 8-bit
length) and lower 4-bit (the data DBo to DBs at 8-hit 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

oy —— N
e VLU U SU
Internal Status —————————-J___:;::::T::_1 r__—‘——

Instruction Busy Flag Busy flag Instruction
Writing Check Check Writing

ANV AN AN AN AN N

DB IRy X X OXBEX XK X XpR X0k
DBs X IRe X IR X Xhes XA X Xory X0
DBs Rs X IR+ CAcy ey X OXorpC_X(oR
DB. Re X IRo> CAcy Chgo X X0rx X 0R)

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

(5—2) 8-bit MPU interface

RS
R/W ——————————4/ \x—_______________
Y N A NV A VA N A
Internal Status — 1 operation 1 = f
08, 2K 0ata X778 v sy NI was ] LTINSy [T TiX0 s s X777 777,
¥riting Imstruction into |Busy Flag Busy Flayp Busy Flag Writing Iastrwction into
Instruaction Reglster(IR) Check Check Check Instruction Register(iR)
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B ABSOLUTE MAXIMUM RATINGS ( Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage (1) Voo -0.3~+7.0 v
Input Voltage Vr - 0.3 ~ Vupt0.3 v
Operating Temperature Topr - 30 ~+ 80 C
Storage Temperature Tste -85 ~+125 C

Note 1) If 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 Ves = 0 V

Note 3) The relation : VooZVei>Vour , Voo>Vss&Vour , Vss=0V must be maintained.

Note 4) Decoupling capacitor (Co) should be connected between Vo: and Vss due to the
stabilized operation for the voltage doubler.

I ELECTRICAL CHARACTERISTICS { Voo=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 | {Output | 2.3
Input Voltage Lo $e||'mmg‘rs ggcepgp&c utel Yoo v 5
Vit erminals 0.8
Voui Inp t/UutP t | -lou=0.205mA 2.4
Output Vol tage Vo lIlermln.a\\‘s Loo=1.6mh 04 ) 6
Driver On-resist.(COM) | Rcom | X1d=0.05mA{All com.term.) 20 kal 7
Driver On-resist.(SEG) | Rses | *1d=0.05mA(Al] seg.term.) 30
Input Leakage Current It Vins0 ~ Voo -1 1 WA 8
Pull-up Resist Current -1p Voo=5V, RS, R/W, DB 50 125 250
) Inpt ] Vop=hY NJUB423R 1.9 3.3
Operating Current iop2 NJUG423BL 1.2 2.1 mA | 9
Iops | PUREECREEMR | NJUB423BS . 1.5
Output Volt. Vup Vei=bV, Taz25C, Vou: -4.0 |-4.6 v |10
Voltage .~
Doubler Conv.Effici. Ver Rp=o0 95 99.9
Input Volt. Veu 2.5 5.5 )
, =25°C 1.00
g Bk ™
Built-in Bleeder Rs 2.70
i , = .0
resistance BL Ei E; Ta=25C 2.00 KO
(For LCD Driving Rs 5.40
, =25 4.00
Vol tage) BS E: EE Ta=25C
Rs 10.80
Oscillation Frequency fosc | Voo=hV, Ta=25°C 190 290 350 kHz] 11
LCD Driving Voltage Vieo | Voo - Vs | 1/6.7 Bias 0 Vf'l’3_5 v 12
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B ELECTRICAL CHARACTERISTICS { Voo=3V20% , Ta=-20 ~ +75°C )
PARAMETER SYMBOL CONDITIJONS MIN TYP MAX  JUNIT | NOTE
Operating Voltage Vob 2.4 3.0 3.6 v
Vi [ t and | /Output 1 0.8V v
Input Voltage = ?ermmg‘rs ggcepnpﬂg utel 2 - v 5
Vies erminals 0.2
Vou: Inpyt/Outpyt | —10k=0.205mA 2.0
Output Voltage Vour ?ermmaYs Lor=] A 05 ) 6
Driver On-resist. (COM) | Rcom | £1d=0.05mA(Al1 com.term.) 20 val 7
Driver On-resist.(SEG) | Rsec | £1d=0.05mA(All seg.term.) 30
Input Leakage Current et Vinz0 ~ Vop -1 1 A 8
Pull-up Resist Current| -l» Voo=3V, RS, R/W, DB 10 25 50 v
lony | Voo=5V N.JUG423B 0.75 | 2.0
Operating Current Ibp2 NJU6423BL 0.5 1.3 mA |9
lops PECRFMR | NJU6423BS b3 ¥
Output Volt. Vup Vei=3V, Ta=25C, Vou: -2.4 |-2.8 v |10
Vol tage _
Dotbler Conv. Effici Ver Ri=o0 g5 99.9
o oput Volt. | Vex 1.8 Voo | V
' Ta=25C 1.00
B | KR |
Built-in Bleeder Rs 2.70
resistance | | . o | Ta25¢ 2.00 ol
(For LCD Driving Rs 5.40
Vol tage) BS Ei: Eg Ta=25C 4.00
Rs 10.80
Oscillation Frequency fosc | Voo=3V, Ta=25C 160 260 320 kHz| 11
LCD Driving Vol tage Vico | Voo - Vs [1/6.7 Bias 0 Vm_>7.0 v |12
Note 5) Input/Output structure except LCD driver are shown below :
Input Terminal Structure Input/Output Terminal Structure

Vob

—

\'4 1] \'%2 1] pros 4 ¥ 0D
D PuOS #ﬂ? Puor{él PUOS o Lﬂ |_| s

NBOS

NNOS i NMOS <\J_—.|
PHOS ENABLE
"nosf}%]— DATA

E Terminal RS, R/W Terminal

DBo to DBs Terminal
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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, Ve, Vs)
and each common terminal (COM: to COMi.), 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 pull-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.

+5V,/+3V

—

A
Voo Ve
Ch
N E
4.7 u F EZZ
Cez
Vour
Vss

T

ijﬁffzn

NJUG64238B

10uF
¥

Note 10) Voltage Doubler Characteristics Measuring Circuit.

NJUG6 42 38B

i

Voo

Vss

A
Vei [

5V/3V

Ci

¥

4. TuF
Cz2

.
Z 1 0uF

i

Vour

Note 11) Supply Voltage vs Oscillating Frequency

fuse (kH1)

310
300
290
280
me
260
250
40
23
220

4
Yoo (V)

Therefore, the input level must be fixed to "H" or "L".

—{ A)
N
+ 104F (4.7uF) RL=10k1 (3kQ)

Note 12) Apply to the output voltage from each COM and SEG are less than *0.15V against the
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+ Bus timing characteristics

Write operation ( Write from WPU to NJUG423B )
(VDD - 5.0V:I:10%. Ves = 0V, Ta = -20 ~ +75.C)

PARAMETER SYMBOL | MIN MAX | CONDITION [ UNIT
Enable Cycle Time tevee 500
Enable Pulse Width l"High" level | PHzx 220
Enable Rise Time, Fall Time tee, tes 20
Set up Time [RS, AW, E | tus 40 figl | ns
Address Hold Time tan 10
Data Set up Time tosw 60
Data Hold Time tu 10

Write operation ( Write from MPU to NJUG423B )
(Voo = 3.0V120%, Vee = OV, Ta = =20 ~ 475C)

PARAMETER SYMBOL | MIN MAX | CONDITION JUNIT
Enable Cycle Time tevee 1.4 ums
Enable Pulse Width | "High” level | PH=x | 500
Enable Rise Time, Fall Time tee, tes 20
Set up Time |RS, R, E | tas 70 fig.! | ns
Address Hold Time tan 10
Data Set up Time tosw 140
Data Hold Time tu 10

Timing Characteristics (Write operation)
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fig. 1 The timing characteristics of the bus write operating sequence.
(Write from MPU to NJUG423B)
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Read operation ( Read from NJUG423B to MPU )
(Voo = 5.0VE10%, Vss = OV, Ta = -20 ~ +75°C)

PARAMETER SYMBOL | MiN MAX | CONDITION JUNIT
Enable Cycle Time tevee 500
Enable Pulse Width I"High" level | PHzn 220
Enable Rise Time, Fall Time ter, tes 20
Set up Time [RS, RM, E | tae 40 fie.2 | ns
Address Hold Time tan 10
Data Delay Time toow 120
Data Hold Time toox 20

Read operation { Read from NJU6423B to MPU )
(Voo = 3.0V20%, Vse = OV, Ta = <20 ~ +75C)

PARAMETER SYMBOL | MIN MAX | CONDITION |UNIT
Enable Cycle Time tovee 1.4 us
Enable Pulse Width I"High” level } PHzx 500
Enable Rise Time, Fall Time ter, tee 20
Set up Time IRS. R/M, E tas 40 tig.2 ns
Address Hold Time tan 70
Data Delay Time toow 600
Data Hold Time toox 20

Load Condition of DBo to DB;:CL=100pF

Timing Characteristics (Read operation)
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fig. 2 The timing characteristics of the bus read operating seauence.
(read from NJUB423B to MPU)
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* Power Supply Condition when using the internal initialization circuit
(Voo = 5.0VE10%, Vss = OV, Ta = ~20 ~ +75°C)

PARAMNETER SYMBOL | MIN ] TYP | MAX |CONDITION |UNIT
Power Supply Rise Time trce 0.1 - 10
Power Supply OFF Time tore 1 - s

* Power Supply Condition when using the internal initialization circuit
(VDD = 3.0VE20%, Vsa = 0V, Ta = -20 ~ "’75.0)

PARAMETER SYMBOL | MIN TYP MAX | CONDITION | UNIT
Power Supply Rise Time trcc 0.1 - 5 s
Power Supply OFF Time torr 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 /3
0.2V

trcc

VDD=5v Ittt O-Imsgtrcc§10ms tOFFg‘mS
Vop=3V ——- 0.1ms=t: .. S5ms

torr specifies power off time in a short period off or cyclical on/off.
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NJU6423B

I LCD DRIVING WAVEFORM

Voo -

VI
COM,: v
Vl

Vs o

Vap ---f---
Vo

Vo oo
SEGi y.

Vo
Ve -

Voo "~
vi 1T
V. T

SEGz ,

V‘ o
V5 o

1/16 Duty Driving

Vj_J

5-192

New Japan Radio Lo, Lid.

<

a



<

NJUG6423B

Il LCD DRIVING WAVEFORM

1/32 Duty Driving
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B APPLICATION CIRCUITS
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(a) 5 x 7 dots, 20-character 2-line display example (1/6.7 Bias, 1/32 Duty)
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(b) 5 x 7 dots, 20-character 1-line display example (1/6.7 Bias, 1/16 Duty)
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NJUG6423B
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