NJU&6420B

16—CHARACTER 2—~LINE DOT MATRIX LCD
CONTROLLER DRIVER

I GENERAL DESCRIPTION M PACKAGE OUTLINE

The NJU6420B is a 1 Chip Dot Matrix LCD controller
driver for up to 16-character 2-line display.

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

The voltage converter and bleeder resistance generates
about twofold voltage(10V or BY) and bias voltage for
LCD driving waveform internally from single power supply
(5V or 3V).

Consequently, high-contrast display can be performed
though the simple power supply circuits.

The resistance and capacitance for CR oscillation cir- NJU6420F
cuits are incorporated, therefore no external components
for the oscillation circuits are required.

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

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 40-segment
drivers operate up to 13.5V or 12V, and drive up to 16-
character 2-line LCD panels which divided four common
electrode blocks.

B FEATURES

@ 16-character 2-line Dot Matrix LCD Controller Driver
@ 4/8 Bit Microprocessor Direct Interface
@ Display Data RAM - 80 x 8 bits : Maximum 16-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 / 40-segment

io : + i
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@ Number of Maximum Display Characters:

Display Line | Duty Font Max. Disp. Characters

dhnes [I/B &% |8y T it arser | ligharacter Lline

@ Useful Instruction Set : !gg{aglﬁlﬁx: Eg}ggrrl gﬁwh%ﬁglggtgy/gﬁ f[%ont. Cursor ON/OFF Cont,
@® Power On Initialize Circuit On-chip

@ Bleeder Resistance Dn—chip

@ Voltage Converter On-chip

@ Oscillation Circuit On-chip

@ Low Power Consumption

@® Operating Voitage -— 5V / 3V

@ Package Outline -—-  Chip / QFP100 / TCP

L]

C-MDS Technology
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NJUG6420B

I PIN CONFIGURATION
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NJU64208B

I TERMINAL DESCRIPTION

NOD. SYMBOL FUNGCTTI 0N
59 Voo Power Source ( +5V / 43V )
52 Vss Power Source ( OV )
53 0SC, Oscillation Frequency Adjust Terminals. Normally Open.
54 0SC- (Oscillation C and R are incorporated, Osc Freq.=290kHz)
For external clock operation, the clock should be input on 0SC;.
Reglster selection signal input(Pull-up resistance On-chip)
60 RS : Instruction Register (Writing)
Busy Flag, Address Counter (Reading)
"1" : Data Register (¥riting/Reading)
61 R/W Read/erte selectlon signal input{Pull-up Resistance On—chip)
"0" : Write , "1” : Read
62 E Read/Mrite activation signal input
3-state Data Bus(Upper) to transfer the data between MPU and
67~70 | DB.~DB- NJUB4208B.
DB+ is also used for the Busy Flag reading.
3-state Data Bus(Lower) to transfer the data between MPU and
63~66 | DBo~DBa NJUB420B.
These bus are not used in the 4bit operation.
15~22 | COM o~COM:s | LCD Common driving signal
23~30 | COM2s~COMs> | No use terminals output no-active signal, or COMi-~COMs2 output
31~38 | COM24~COM, | no-active signal in the 1/16 duty operation.
39~46 | COM s~COM
75~100 } SEG ,~~SEG26 | LCD Segment driving signal
1~14 | SEG27~8EG40o
57 C. Capacitor for Voltage Doubler Connecting Terminal ( + )
56 C2 Capacitor for Voltage Doubler Connecting Terminal { - )
58 Vei Input Terminal for Voltage Doubler (Normally Ve: = Vop)
55 Vsour Voltage Doubler Output Termina!
49,50,511 Vo, Vs, Vs |LCD Driving Voltage Adjust Terminals
11~T74 TEI~TE4 | Maker Testing Terminals (Normally Open)
47,48 NC Non Connection
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IR FUNCTIONAL DESCRIPTION
(1) Description for each blocks
(1—1) Register

T?e ?JUB4ZOB incorporates two 8-bit registers, an Instruction Register(IR) and a Data Regis-
ter(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 CG RAM and read out from the DD RAM or CG RAM.

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

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

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

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

Table 1. shows register operation controlled by RS and R/W 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)
i 0 bR Wirite (Register(DR) to DD RAM or CG RAM)

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

(1—2) Busy Flag (BF)

¥hen 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 GG 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 CG RAM is also determined by this instruction.

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

The address data in the Counter(AC) is output from DBs~DBo when RS="0" and R/W="1" as shown
in Table 1.

New Japan Radio Co, L4 5.125



Iil!ll:!liiiilA ' NJU64a20B

(1—4) Display Data RAN (DD RAM)

The display data RAM (DD RAM) consists of 80 x 8 bits stores up to 80-character display data

represented in 8-bit code.
The unused display data memory area in the DD RAM can be used as a general data memory area.
The DD RAM address data set in the address counter(AC) is represented in Hexadecimal.

<Higher order bit Lower order bit—> ( Example) DD RAM address " 4E "
Ac|ace [ACs |Ac. [acs [Ac. [ac, [ac, | | 1 | o [o |1 |1 I 1 o |
< Hexadecimal =<  Hexadecimal - 4 ———e——— _——

(1—4—1) 16-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 7 8 9 10 11 12 13 14 15 16 <—D|splay

] Pos
Line | 00 | 01 {0203 |04 [05]06 |07 08 ]osfoa|o8]oc|on]oE]|oF| "DD(ﬁg§a§g§7;:S,

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

( Left Shift Display )
(00)< |01 {02 {0304 [05 {0607 |08 ]oa]oa|os|oc]on]oE|oF |10}

( Right Shift Display )
{4F oo [o1] 0203|0405 0607|0809 ]0a[0B]oc]|op|oE]—oF

(1 —4-—2) 16-character 2-line Display { Function set code N=t )
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 ‘-Disgé?¥ion

15t [o0 To1 To2 [ 03 [04 |05 [ 06 |07 |08 ] 09 | oA [ 0B | oc | ob | OF | oF
7nd “ A Address
(700 [40 |41 |42 | 43 |44 |45 | 46 | 47 | 48 | 49 | 4A | 4B | 4C | 4D | 4F | 4F | < (Hexadeoimal)

Note : In the 2-line display mode, the 1st and 2nd line address are defined as (00)u
to (21)u and (40)s to (67)u. Please note that the end of Ist line address and
the beginning of 2nd |ine address are not consecutive.

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

( Left Shift Display )
(00)<«]01102(03104]0506/07[08]03)0A|0B]|OC|OD|OE|OF]|10
(40)« | 41142 (43 (44 4546|4748 |40 |4A|4B|4C | 4D |4E | 4F |50

( Right Shift Display )
27(00)01{02|03{04|05]06|07)|08|09|0A|0B|OC]|0D|OE}f—(0F)
67 (40|41 (42143 |44 (45|46 |47 |48 |49 [ 4A | 4B | 4C | 4D | 4E | =>(4F)

5-126 New Japan Radio Co. Lid



'
 nueazes M=

(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 NJUB420B 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.

Lower 4 bit ( Hexadecimal )

CG ROM Character Pattern ( ROM version -01 )

Upper 4 bit ( Hexadecimal )
0/1/213/4|5/6!7/8|9/|A/B|C|D|E|F
" I R

0 | RaM

1 R gt N
102)

2 e | BB o
{03

3 REN AN AP R e pof TR e
04)

4 s Rk
105}

5 SRS N I I B B B
06)

6 QU TR TR Bt | P
on

72 B e g S % ol ST P R
(08)

8
gL

9 gdes
(021

A S O Wk
(03) 3

B O S B S R SO I v |
(04)

C e : edorgfen § R R R
(05)

D AL PNy o ot 1 BRGNS I b S P
(96)

E L] l'.:. .
(o)

F OO 003 Il B ) ) I
(08)
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Table 2-2. CG ROM Character Pattern ( ROM version -02 )

Upper 4 bit ( Hexadecimal )

5

6

8

A

Lower 4 bit ( Hexadecimal )

CG

O [Raw|ii)  fRGHEREET | e e i
1 P R O ERSE
(02)
(03}
3 5 S0 R S TN P SO Bbeor sl PRl PR I 4 S
(04)
4 e [ [ EREE
05) 7
5 L flad
(06)
6 : Lt : I S B 3 =) P
(o7)
s s s 133 L RECECH ISed I
7 {08) ) )
8| [ i ettt
(on)
9| | o 1 A B I FILH
| (02)
TS I ) L L L i N N El EE o O 1 1 O R s
(03)
B e e vesie o | g
(04)
C det 1 gl I S R L I
(05)
D| || LA ERHIE R Sl e AT A
(06)
E PO G187
(07)
| O I B N A 1 RO FEE A bt B ETH I 1 I
(08)
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Table 2-3. CG ROM Character Pattern ( ROM version -03 )

Uoper 4 bit ( Hexadecimal )

0/1,2/]3|4/5/6|7|8[9/A/B|C|DI|E|F
T L T P A
ARENRE |
(02)
TRERE e o |
(03) 7
;! ..... ] iy B P IS N P
3 (04) '7.
4 f : . RS
(05)
| o e P
o LR e 4 IR R ONUCE G O IR I S AP
216 HEr | e IR i
gllo
3% 7 (08) : = : .!.
Hp N = i
~r 00 I A R A A R A I A SR I I i H
HE MEREE
(02)
A
(03)
B e | B4 ; ; B I T o i Pl . ot
(04)
; i e
C eeeed IS RV O IR I A T B e N AL RO B 2 A R E I
(05) 7 IO
eeee | e [ B8 “i A . ot Il ITRRR R TR - i PP
D o RAEE R IO I A e e
E : : §; EEEH DOl DS B T 3 R e |
(on H
F g ; ..... ii faaad [Feeed 150000 e L LR L ’:
(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 characters in 5 x 7 dots mode.

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

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

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

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

Character Code CG RAM Character Pattern
(DD_RAM Data) Address (CG_RAM Data)

2 7165432 1_Q%> 543210 <__1 6543210 5

Upperbit Lowerbit Upper Upperbi t i

Character Pattern

0000000 000 Example (1)

| <Cursor Position

Character Pattern
Example

<«(ursor Position

0000111 711

% ! Don’t Care

" €

¥ ¥ %

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

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

3. Character pattern row position correspond to the CG RAM data bits 0 to 4 are
shown above. The bits 5 to 7 of the 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. (G, RAM character patterns are selected when character code bits 4 to 7 are all

it is addressed b y character code bits 0 to 2. T?erefcre. the address
(OO)H and (08)s, (01)u and (09)s, ————, (07}n and (OF u select the same
character pattern as shown in Table 2-1 to 2-3. and Table
5. "1" for CG RAM data corresponds to display On and "0” to dlsplay Off.
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(1 —=7) Tining 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
influence, such as flickering, in areas other than the display area.

(1—8) LCD Driver

LCD driver consist of 32-common driver and 40-segment driver.

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

The 40 bits of character pattern data are shifted in the shift-register and latched when the
40 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 the 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 (0B)x, a cursor position is shown as follows:

ACs ACs A+ ACs ACz AC: ACo
wo)f ol of o 1] o of o]

g (o2 3 4 5 6 7 8 98 10111 < Display position
- e
Display 00 {01 {0203 ][04 05[06]07]08]09|0a [og |.-—-— = DD A address
1 Cursor position
1 2 3 4 5 6 7 8 9 10 11 12 < Display position

2-line 00|01)02(03{04105(06|07{08|09]|0A|OB]|--—
Display |40 |41 42 |43 [44|45146147 (48 |49 |4A (4B ) —
+ Cursor position

-
DD RAM ad
-« QHega gg?;al)

{Note) The cursor or blinks also appear when the address counter (AC) sefects 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 NJUG420B 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/0ff C=0 Cursor Off by MPU software is required.
Control | B=0 :Cursor Biink Off

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

(3) Instructions

The NJUB420B incorporates two registers, an Instruction Register (IR) and a Data Register (DR).

These two registers store control information temporarily to allow interface between NJUG64208B
and MPU or peripheral |Cs operating different cycles. The operation of NJU6420B s determined by
this control signal from MPU. The control information includes register selection signals (RS),
read/write signals (R/W) and data bus signals (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.
¥ the oscillation frequency is changed, the execution time is also changed.
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Table 4. Table of Instructions
¢ 0 D E EXEC
I NSTRUGT IONS RS R/W DB~ DBs DBs DB. DBs DB» DB, DB, DESCRIPTION TIME

Non-operation 0 0 0 0 0 0 0 0 0 0 |Non-operation. Only takes judge-] 35us
ment machine cycle.

Clear Display 0 0 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 DD RAM address 0 in AC and | 1.42ms
returns display being shifted to
original position.

DD RAM contents remain unchanged

Entry Mode Set ¢ 0 0 0 0 0 0 1 1/D S [Sets cursor move direction and 35us
specifies shift of display are
performed in data read/write.
1/0=1:Increment, |/D=0:Decrement
S=1:Accompanies display shift

Display On/Off 0 0 0 0 06 0 t D C B |Sets of display On/0ff(D), 35us

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

Cursor or 0 0 0 0 0 1 S/CR/L * * |Moves cursor and shifts display 52us
Display Shift without changing DD RAM contents

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

Function Set ¢ 0 0 0 1 DL N % x % |Sets interface data length(DL), 35us

number of display lines(N).
DL=1 : 8 bits , DL=0 : 4 bits
N=1:2 lines, N=0 : 1 line
Set CG RAM 0 0 0 1 <«—— A =———> |Sets CG RAM address. After this 3bus
Address instruction, the data is trans-
ferred to/from CG RAM.
Set DD RAM 0 0 1| e=—— Aon ———> | Sets DD RAM address. After this 35us
Address instruction, the data is trans-
ferred to/from DD RAM.
Read Busy Flag 0 1 BF «—— AC ——— Reads busy flag and AC contents. Ous
& Address BF=1 : Internally operating
BF=0 : Can accept instruction
Write Data to 1 0 <——  \Write Data ——— |Writes data into DD or CG RAMs. 35us
CG & DD RAM
Read Data from 1 1 == Read Data ———> | Reads data from DD or CG RAMs. 52us
CG or DD RAM
Explanation of DD RAM : Display data RAM , CG RAM : Character generator RAM
Abbreviation |Acc : CG RAM address , Aoo : DD RAM address, Corresponds to cursor address
AC : Address counter used for both of DD and CG RAMs

5-134
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(3—1) Descriprtion of each instructions

(a) NOP (Non operation)

RS R/ DB, DBs DBs DB. DBs DB. DB, DBo
Code [0 Jo [0 Jo fo Jo [o o [o]o]

Non operation instruction. It consumes certain judgement machine cycles only.

(b) Clear Display

RS R/W DB, DBs DBs DB, DB: DB. DB. DBo
Gode [ 0 J 0 [0 Jo [o Jo Jo oo [1]

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

character pattern{Custom font).

(c) Return Home
DBo

RS R/W DB, DBs DBs DB. DBs DB: DB
Gode |0 [0 [0 [o Jo Jo [o o [1 [* ] *¥=pontcare

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 line 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

Entry mode set instruction which sets the cursor mbving direction and display shift

On/0ff, is executed when the code "1” is written into DB. and the codes of (I/D} and (S) are

RS R/N DB- DBs DBs DB. DBs DB. DB, DBo

Gode [0 [0 [0 [o [o oo [t [in][s]

written into DB,(I1/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 I/D.: shift to the Ieft at 1/D=1 and

1 shift to the right at the |/0=0. The shift is opera}ed og y for the charac-
ter, so that it looks as i1f the cursor stands sti 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.

35-136
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(e) Display On/0ff Control

RS R/W DB, DBs DBs DB. DBs DB> DB. DB

Code [0 [0 Jo Jo JoJo 1 JoJc |8 |

Display On/0ff control instruction which controls the whole display On/0ff, 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 DBo(B), as shown

bel ow.

Funct i on

Display On.

Display Off. In this mode, the display data remains in the DD RAM so that
it is retrieved immediately on the display when the D change to 1

Function

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

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

Function

The cursor_posjtion character is bljnking. Blj nklng rate is 488.9ms at f
=290k Hz ne | E ¢ a?splayed a ternatlvely with al ? 7|t means ng
black) and character dlsplay The cursor and the bllnk can be displayed
simul taneously.

The character does not blink.

m | | [m] @] | [ [m] EEEEE
IDDBI BOOON HEEEN
[ || mm]m] WOCICIN ENEEN
HOEEN ROCICIE IIIII
| [m(m/m] BEEER HEREN
|_[m[m/m] ] ROO0Om NEEEN
OREER ROOON AEERN
ENEEN Oooad REEEN
Cursor
Character Font § x 7 dots Alternating display
(1) Cursor display example (2) Blink display example
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() Cursor/Display Shift

RS R/W DB DBs DBs DB. DBs DB. DB, DBo
Code |0 [0 [0 [0 Jo |1 [sc[RL | [ % | #=nontcare

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 |ine 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 DBs(S/C) and DB2(R/L), as shown below.

S/C R/L Function
0 0 Shifts the cursor position to the left §Acg is decremented by 1;
0 1 Shifts the cursor position to the right ((AC) 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
Gode |0 [0 [0 Jo [ 1 Jou [N [x [ % [* | *=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 & 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 Function
1 Set the interface data length to 8-bit (DB: to DBo)

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

N Display lines |Character Font | Duty ratio Not e
0 1 5 x 7 dots 1/16
i 2 5 x 7 dots 1/32
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(h) Set CG RAM Address

RS RW DB DB DBs DB. DB: DB. DBy DBo
Code [0 [0 [0 [ 1 [ A [ [a [a [a]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 " AAAAAA " 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 AW DB DB DBs DB, DB DB. DB, DBo
Code JO [0 [t [ A [a {a[aaa|a]

<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)u to (4F)u, and during the 2-
line display, the address is (00)u to (27)u for the 1st line and (40)x to (67)n for
the 2nd line.

(i) Read Busy Flag & Address

RS RM DB, DB 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 NJUB420B. 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 DBe 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 inhib-
ited when (BF)}="1". Check the (BF) status before the next write operation.
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(k) Write Data to CG RAM or DD RAM

RS RMW DB DBs DBs DB« DBs DB. DB, DBo
Code [ 1 [0 [ D [Dd [0 [p[bo o [0 [0
<«Higher order bit Lower order bit—

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

By the execution of this instruction, the binary 8 bit data " DDDDDDDD " are written into
the 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 R/W DB, DBs DBs DB. DBs DB. DB: DBo
Codo [ 1 |1 [D o [0 JoTJo oo [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 RAM. The selection of the CG RAM or DD RAM is determined by the previous
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.

Khen 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 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
instruction 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) 16-character 1-line display in 8-bit operation (Using internal reset circuits).

At the 16-character 1-line display, the Function set, Display On/0ff Control and Entry Set
Instruction must be executed before the data input, as shown below.

The DD RAM of the NJUB420B 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 diselay appears.
} RS R/W DB, DBs DBs DB. DBs DB. DB: DBo
Set the_ 8bit operation,
Function Set O O0f 01 O 1] t] O | ¥ x| 1-line display, 5 X Tdots
. Font.

- Turns_on display and cur-
Disp.On/0ff Cont 0l o[ Oj 0] 0| O] 1| 1] 1| 0| sor. Entire display is in
space mode set by the
| initialization.

i
Example for set address
Entry Mode Set 6{O0[O[O0O[0O) 0] 0 1] 1| O increment and cursor
right shift when the data
I write to the DD RAM or
CG RAM.

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

(b) 16-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 DBs, 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.

16-character 1-line in 4-bit operation is shown as follows:
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] ln|§|al zed.

l Power On ISP ay appears.

4 RS R/W DB7 DBs DBs DBs

[function Set ] l 0 | 0 | 0 l 0 [ 1 I 0 ] %ﬁ}st2$e4 b:: 023225{33 in 8-bit mode
|

set by the initialization.

- Set the 4 bit operation, 1-fine dis-
[Function St | [ o] o o] o[ 1] o] play, 5 X Tdots Font.
| 0 O O *| %] % TQE 4- blt operation starts from this
step.

i
- Turn on display and cursor.
[Dlsp.On/fo Cont I 010101000 Entire display is in space mode set by
. 11 1(1]0 the initialization.

| Entry Hode Set |

I
}

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

Example for set address increment and
cursor right shift when the data write
0|0 1] 1]0 to the DD RAM or CG RAM.

oo
<
[—]
(=)
L]
(=]

(c) 16-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 16 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. The 2nd
line dispiay does not shift into the 1st line position.

Initialized.
Power On No display appears.
) RS R/W DB- DBs DBs DB. DBs DB- DB, DBo
Set the 8-bit operation,
Function Set 0 0] O} O] 1| 1| 1] *| *[ *| 2-line display, 5 X Tdots
. Font.

: Turns on display and cur-
Disp.0n/0ff Cont 01 0) 0[O0} 0| O] 1] 1| t|Ofsor. Entiredisplay is
in space mode set by the
I initialization.

4
Example for set address
Entry Mode Set 0| 0[O0 0] 0) 0] 0} 1] 1] O} increment and cursor
right shift when the data
{ gzﬁte to the DD or CG

Write data to the DD/CG RAM
and set the Instruction
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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 NJU6420B must be initialized by the instruction.

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

Power On

{

Wait more than 15ms
after Voo rises to 4.5V

| RS R/W DB: DBs DBs DB. DBa DB; DB: DBo
Function St | | 0] o] of of 1] 1] «] «] #] #]
i
Wait more than 4.1ms
)
Function Set 0] 0] O Of 1| 1] % | %[ %
)
[ Wait nore than 100us |
i
[Function Set | [ of of of of 1] 1] #] #] #] #]
|
i
|
|
|
|
I
1 RS R/W DB; DB DBs DB DBs DB DB, DBo
Function Set of of of of 1] 1] 1] ] #]
|
Display Off olofoloflolofl1]ofolo
i
| Display Clear ololololofloloflofofi
{

[Entry Mode set | [ 0] of of of o of of 1] 1] o]

{

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

WNew Japan Radio Co. L,

Initialjzed.
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
waiting time than each
instruction  execution
time is required.

Set the 8-bit operation,
2-line display, 5 X Tdots
Font.

Example for set address
increment and  cursor
right shift when the data
g;ﬁte to the DD RAM or CG
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(b) Initialization by Instruction in 4-bit interface length

Initialized.
ngfower On No display appears.
)

Wait more than 15ms
after Voo rises to 4.5V

{ RS R/W DB+ DBs DBs DB.
- Function Set
[Functlon Set ] lgjl‘ 0 I 0 | 0 I 1 I 1 ] (8-bit interface length )
)
[Wait more than 4.1ms ]
i
Function Set
Lfgnction Set ' [ 0 I 0 | 0 l 0 I 1 | 1 l (8-bit interface length )
i
lWait more than 100us l
i
: Function Set
| Function Set | L,O l 0 l 0 l 0 I 1 I 1 I (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
l (BF) check or longer wait-
| ing time than each instruc-
| tion execution time is
| required.
) RS R/W DB, DBe DBs DB. )
Function Set
Function Set 4] gpojofof1jo0 Set 4-bit interface length
. by 8-bit interface length.
Set the 4-bit operation,
Function Set 00| 010} 1]0 1-line display, 5 X 7 dots
0 O O | %] % Font.
)
[oiselay0ff | [ o of o] o] o[ 0
0/]0]1]0]0]0
}
[isplay clear | [ 0] o] o[ o] o] 0
) o1 o6l o010l 0|1
Example for set address
[Entry Mode Set ] 0101 01010[0 increment and cursor right
0y 0y 0 1] 1] 0 shift when the data write
{ to the DD RAM or CG RAM.

Write data to the DD/CG RAM
and set the Instruction
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(4) LCD DISPLAY

(4—1) Power Supply for LCD Driving

NJUG420B incorporate voltage doubler to generate LCD driving high voltage and bleeder

resistance.

The voltage doubler generate about twofold voltage from the Vc: input voltage
( 9.5V typ at lout=2mA and Vc:1=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 Ry, R2, Rs and Rs, and 2.7kQ typ for Ra.
have each terminals to change the bias level
to 1/5 suitable for 1/16 duty ratio by connecting external resistance.

Furthermore, the both ends of resistance Rs

When LCD drives by only 5V (logic operating voltage),
connect the Vsour to the Vss.

terminal .

Internal Bleeder Resistance

ﬁou
Ry
' ¢
‘Re
V.
Vv, 9 O
Rs Vs %R
Vs 0 O
R 1/16 DUTY
“
V, ——3
RS
v, )
5 Vs
NJU 6420B
Von
Va Voo T
V.
) }F 6kQ2)
14
c NJ9G4208 v,
C, Vs b v
J:— Vss Vsour —;)7—

(a) 1/5 Bias (1/16 Duty)
{(Internal Voltage Doubler No-use Example)

Von

c, M

Cz

3

Vs

Vsour

Vien

v

Vico

I

"[ s

(c¢) 1/6.7 Bias (1/32 Duty)
(Internal Voltage Doubler No-use Example)

New Japan Radio Co. L4,

open the terminals C: ,C- and
In this time brightness must be adjusted by using the Vs

LCD Driving Voltage vs Duty Ratio

ggwef Duty Ratio 1/32 1716
PP I Bias /6.1 | 1/5
External R No 1.6kQ2
Vs VDD to Vico
vlil)
VLI vDII
'
v, 3 ?l.ﬁk.Qb Vien

NE4200
(o
C.
Vss

e B

(b) 1/5 Bias (1/16 Duty)
(Internal Voltage Doubler Using Example)

Vo

NR§4208
C 1

&)
Vss

Vs
Vsour "é

Vuo

¥

\£]

Vs

Vien

Vsour

= M

(d) 1/6.7 Bias (1/32 Duty)
(Internal Voltage Doubler Using Example)
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(4—2) Relation between oscillation frequency and LCD frame frequency.

As the NJUB420B incorporates oscillation capacitor and resistor for OR oscillation, 290kHz
oscillation is available without any external components.

In case of the high frequency operation, it is available by connecting external resistance
between 0SC: and 0SC-.

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

(1 clock = 3.4us )

(a) 1/32 duty

80 clock
v RN N EEr— ls2 | 1] 2l sl afecomeeen 32111 23]
oD
Vi r
Va
COM|v.
Va
1 l
v
! 1 Frame { Frame

v

le le
I~ ~

1 frame = 3.4(us) x 80 x 32 = 8,704(us) = 8.704(ms)
Frame frequency = 1/8.704(ms) = 115(Hz)

(b) 1/16 duty

#r————‘BO clock
1) 23| al-c-ooo lisl 1] 2] 3] af-mmmamm [16] 1] 2] 3]
Voo l
Vi
Va
COMIV.
Vs
VI—I I
e 1 Frame sle 1 Frame Y|
K 0 >

1 frame = 3.4(us) x 80 x 16 = 4,352(us) = 4.352(ms)
Frame frequency = 1/4.352(ms) = 229(Hz)
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(5) Interface with MPU

NJUB420B can be interfaced with both of 4/8 bits 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 verformed by 4 lines connected to
DBs 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 DBs+ to DB- at 8-bit
length) and lower 4-bit (the data DBo to DBs; at 8-bit length).

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

RS
R/W —/ \___.—___
£ _ﬂﬂ AW AN AR W A /\/\¢
Internal Status —-—~——-~J___:;::::T:;‘1 I
NO
08 /)RR Jh e Naes X 77N 2 fAes X X0 X0 X/ /
tnstruction Busy Flag Busy flag tastruction
Writing Check Check Writing
RS
R/¥W

ANV E VA ANV Y N

08 Ry X Rs (BF) (A X XRX_XR3

DBe X TRe X R X Xhe(
D85 DX TR X TR O XAesK

DBs 1Ra X TRo {ACp (Ao X XpRX_XOR)
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/¥ ————"“___4/47
VA S\ A

Internal Status 1 opsration L_____i;__.y______J__—______
08 22X ava X770 vey L wosy hBusyT7[Xoava XZ/717]

Writing Instruction Into

Busy Flag
Check

Busy Flag
Check

Busy Flag
Check

Writing Instructlion Inte

Instructlon Register(IR) Instruction Register(IR)
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IR ABSOLUTE MAXIMUM RATINGS ( Ta=25°C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage (1) Voo -0.3~4+7.0 v
Supply Voltage (2) Vi~ Vs Voo-13.5 ~ Voot0.3 v
Input Voltage Vin - 0.3 ~ Voot0.3 v
Operating Temperature Topr - 30 ~+ 80 C
Storage Temperature Tstg -85 ~+125 T

Note 1) If the LSI are used on condition above the absolute maximum ratings,

be destroyed.

the LS| may

Using the LS| within electrical characteristics is strongly recommended for normal

operation.

Use beyond the electric characteristics conditions will cause malfunction and poor

reliability.

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

Note 3) The relation ; Voo&Ve:>Vs&Vsour , Vss=0V must be maintained.

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

M ELECTRICAL CHARACTERISTICS

( Voo=BYE10% , Ta=-20 ~ +75°C )

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNIT | NOTE
Operating Voltage Voo 4.5 5.0 5.5 1)
Viur | All Input and Input/Output | 2.3 Voo
1 Terminals except 0SC 5
Input Voltage z::; Terminals T 3»3 v
2 v Only 0SC Terminal 1.0
L2 .
1 Voui Input/Output | -1ox=0.205mA | 2.4
Vor1 Terminals | lo.=1.6mA 0.4
Output Vol tage ) Vou: | Output “1ox=0.04mA_10.Voo v
Vovz2 Terminals | lo.=0.04mA 0.1Voo
Driver On-resist.(COM) | Rcom | %1d=0.05mA(A!l com.term.) 20 al s
Driver On-resist.(SEG) | Rees | £1d=0.05mA(AIl seg.term.) 30
Input Leakage Current Iut Vinz0 ~ Voo -1 1 A 7
Pull-up Resist Current | -le VoozbY, RS, R/W, DB 50 125 250 v
Operating Current [ oo VoozhY, CR Oscillator 1.9 3.3 wA | 8
Output Vup VeizbV, lour=1mA | Ta=25C | -4.6 |-4.8 v 9
Vol tage Vol '.cage Vsour
Doubler Conv.Effici. Ver L=00 95 99.9 %
Input Ves 2.5 5.5 )
Voltage
Built-in Ri Ta=25C 1.00
Bleeder resistance Re 1.00
(For LCD Driving Rs 2.10 kQ
Vol tage) Re 1.00
Rs 1.00
Oscillation Frequency fosc | Voo=hV, Ta=25C 190 290 350 kHz | 10
. . VDD VDD
LCD Driving Voltage Vieco Voo - Vs |1/5, 1/6.7 Bias 3.0 135 v "
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B ELECTRICAL CHARACTERISTICS

( Voo=3V20% , Ta=-20 ~ +75°C )

CONDITTONS

PARAMETER SYMBOL MIN TYP MAX | UNIT | NOTE
Operating Vol tage Voo 2.4 3.0 3.6 )
Viur | All Input and Input/Output | 0.8Voo Voo
Input Voltage 1 Terminals except 0SC ) 5
Vi Terminals 0.2Voo
1 Von1 Input/Output | ~fon=0.205mA | 2.0
Vori Terminals | lov=1.6mA 0.5
Output Vol tage 9 Vona Output -lou=0.04mA | 0.9Vop v
Vorz Terminals loL=0.04mA 0.1Voo
Driver On-resist.(COM) | Rcom | ZI[d=0.05mA(All com.term.) 20 ol s
Driver On-resist.(SEG) | Rsec | £1d=0.05mA(All seg.term.) 30
Input Leakage Current lu: Vin=0 ~ Voo -1 1 A 1
Pull-up Resist Current | -lr Voo=3V, RS, R/W, DB 10 25 50 v
Operating Current loo Voo=3V, CR Oscillator 1.1 1.8 m | 8
Output Vup Ver=3V, lour=imA | Ta=25C |-2.5 |-2.75 v 9
Vol tage Vol?age Vsout
Conv.Effici. Ver Ru=o0 95 99.9 %
Doubler
Input Vei 1.8 Voo )
Voltage
Built-in R: Ta=25C 1.00
Bleeder resistance Re 1.00
. Ra 2.70 kQ
(For LCD Driving
Vol tage) id 1.00
Rs 1.00
Oscillation Frequency fosc | Voo=3V, Ta=2bC 160 260 320 kHz | 10
- . VDD VDD
LCD Driving Voltage Vieo | Voo - Vs | 1/5, 1/6.7 Bias 3.0 -12.0 v 1

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

Input Terminal Structure

Db

_4
_4

H

PHOS

NMoSs

E Terminal

VoD
PNo

VDD

PHOS

NMOS

RS,R/W Terminals

New Japan Radio Co. Lt

Input/Output Terminal Structure

(411

_i

\Z1} Voo

K

¥nos
Vob

PHOS

DBo to DBz Terminals

=l

I ENABLE

DATA
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Note 6) Rcom and Rszc are the resistance values between power supply terminals(Voo, Vi, Vi, Vs)
and each common terminal (COM; to COMsz), and supply voltage (Voo, V2, Va, 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 7) Except pull-up resistance current and output driver current.

Note 8) Except Input/output current but including the current flow on bleeder resistance.

NJU6420B

[T the input level is medium, current consumption will increase due to the penetration
current. Therefore, the input level must be fixed to "H" or "L".
Vl)h
T
D\
A
Co . Vo Vi
104F 3=
T
vS
. [on)
ZE B2 Vs our 104F
4.7uF C,

[t T

Note 9) Voltage Doubler Characteristics Measuring Circuit.
Voo

Vo Vo . Co

oz
5 10uF

C,
+
47uF
1064208
C2
Vs Vsour
f 10uF (4.7 uF)

Note 10) Supply Voltage vs Oscillation Frequency

RL=10kQ(3kQ)

310
300 _ "
290
280
270

260 — /
250 /

240

230 ,/

220 2

fosc (kHz)

4 6
Voo (V)

Note 11) Apply to the output voltage from each COM and SEG are less than =%0.15V against the
LCD driving constant voltage (Voo, Vi, V2, Vs, V4, V5) at no load condition.
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+ Bus timing characteristics

Write operation ( Write from MPU to NJU6420B )
(Voo = 5.0VE10%, Vss = OV, Ta = -20 ~ +75°C)

PARAMETER SYMBOL | MIN MAX | CONDITION JUNIT
Enable Cycle Time tevee 500
Enable Pulse Width |"High" level | Pwen 220
Enable Rise Time, Fall Time ter, tee 20
Set up Time [RS, RAH, E | tus 40 fig.1 | ns
Address Hold Time tan 10
Data Set up Time tosw 60
Data Hold Time tu 10

Write operation ( Write from MPU to NJUG420B )
(Voo = 3.0VE20%, Vss = OV, Ta = ~20 ~ +75°C)

PARAMETER SYMBOL | MIN MAX | CONDITION |UNIT
Enable Cycle Time tevee 1.4 us
Enable Pulse Width | "High” level | Pwen | 500
Enable Rise Time, Fall Time ter, ter 20
Set up Tine [Rs, A E | tas 70 fig.l | ns
Address Hold Time tau 10
Data Set up Time tosw 140
Data Hold Time tu 10

Timing Characteristics (Write operation)

4 |
Viny V|u1?<
RS >< ViLl ViLy
tAS AR
R/W Vil 4/;1L1
P Wea S 1 tan
—
E VIikl Vi e
LN
Vup/ N Vil ViLl
——{ — t i
tEr Vius
Vinl ~
DBs ~DB, Valid Data
Vitl ViLl
1CYCE

fig. 1 The timing characteristics of the bus write operating sequence.
(Write from MPU to NJUB420B)
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Read operation ( Read from NJUB420B to MPU )

(Voo = 5.0VE10X, Vss = OV, Ta = -20 ~ +75C)

PARAMETER SYMBOL | MIN MAX | CONDITION | UNIT
Enable Cycle Time tever 500
Enable Pulse Width | "High” level | Pwex | 220
Enable Rise Time, Fall Time ter, tes 20
Set up Time [Rs. W, E | tus 40 fie.2 | ns
Address Hold Time tan 10
Data Delay Time toow 120
Data Hold Time toou 20

Read operation ( Read from NJUB420B to MPU )
(VDD = 3.0V:t:20%.

Ves = 0V, Ta =-20 ~ +75%C)

PARAWETER SYMBOL | MIN MAX ] CONDITION {UNIT
Enable Cycle Time tevee 1.4 us
Enable Pulse Width |"High" level | Pwen 500
Enable Rise Time, Fall Time ter, tes 20
Set up Time IRS. R/M, E tas 40 fig.2 ns
Address Hold Time tan 70
Data Delay Time toow 600
Data Hold Time toon 20

5-152

Timing Characteristics (Read operation)

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

t Vin
RS______:><& ViLg

VIM\><:
Vit

tAS

<tAl

Erg N
R/W Vil Vint
PWey ~ \“"
E Vil Vinil
V|L|¥// Vil N qgf ¥ v

tEr

—— tDDR

DBo ~DB-

I
oIt
y Voul
L Yalid Data

VoLl

Voii

fig. 2 The timing characteristics of the bus read operating segquence.

teyee

(Read from NJUG4208 to MPU)
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* Power Supply Condition when using the internal initialization circuit
(Voo = 5.0V10%, Vss = 0V, Ta = =20 ~ +75°C)

PARAMETER SYMBOL | MIN TYP MAX | CONDITION JUNIT
Power Supply Rise Time trec 0.1 - 10 ns
Power Supply OFF Time torr 1 -

* Power Supply Condition when using the internal initialization circuit
(Voo = 3.0V20%, Ves = 0V, Ta = =20 ~ +75°C)

PARAMETER SYMBOL | MIN TYP MAX | CONDITION |UNIT
Power Supply Rise Time tece 0.1 - 5 ns
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 it must initialize by instruction.
(Refer to initialization by the instruction)

4.5V/2.4 /3y

0.2V

VDD

Vop=5V —- 0.1ms St ccS10ms torr=1ms
Vopz3V —=== 0. Ims St:ccS5ms

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

I LCD DRIVING WAVEFORM

COM

COM:

COM:
COMa
COMs

COMs
COM:
COM,

COMs

CoOM
COM:

COMiz
CoM:

CoM,
COM:

COMis
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Voo -

Vi
V.

COMry, ...

Voo -ooof-en
Voo
Vo -

SEG y,

Vo
Vs -

Voo 777
Vi T

Ve T
SEG2 .

Ve 7
Va o

1/16 Duty Driving

1124131416061718)9110111112113114115]16

VIZ131416516171819110111112113114115116
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B LCD DRIVING WAVEFORM

1/32 Duty Driving

F121314161617 1 reene 126127128129130131 32 |1 12 4314 161617 [eereene 12627(28)29430/31 32

CoM,
COM,
COM, COMe v
COM, &
COMs
COM:
coM.
COM,

COMs ® COM:

COMi——@
COM,
CoOM,
COM,
COM,
COM,
COMi«

COM!I V

COMr
COMis
COMHI— —
COMae—]
COM2i—
COMz2 C()M:zv
COMzs—]
CO“?‘

COMI!
COMze
COM21
COMee
COMzs
Cot—g SEG, |
COMa—1—@

COMaz

Voo 7

SEG,
SEG.
SEGs
SEG,
SEGs

SEG: y,
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IR APPLICATION CIRCUITS

COM,

COMys

CoM,

COM,

SEG, LCD Panel
Nuss20s | (16~character

SEGuf—t 2 -line)

COM,:

COMg,

COMaa

COM,2

(a) 5 x 7 dots, 16-character 2-!ine display example (1/6.7 Bias, 1/32 Duty)

COM,

COMis

COM,
NJUG4208

COM;

SEG LCD Panel
(16-character
SEGw 1 -line)

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