NJuU&6420B

16—CHARACTER 2-LINE DOT MATRIX LCD
CONTROLLER DRIVER

I GENERAL DESCRIPTION B PACKAGE OUTLINE

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

|t contains voltage converter, bleeder resistance, CR
oscil lator, microprocessor interface circuits, instruc-
tion decoder control ler, character generatér ROM/RAM and
high vol tage operation common and segment drivers.

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
(5V or 3V). '
Consequently, high-contrast display can be performed
though the simple power supply circuits.

The resistance and capacitance for CR oscillation cir- NJUB420F
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.

M 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-seement
. ' , .
® Programable Duty Ratio = 171§ puty for 3x 7 Pots § furser: 1 Hine,
@ Number of Maximum Display Characters:
Display Line | Duty Font Max. Disp. Characters
. ; + 3 - .
Jhine, 11708 duty (8% 7 dokedcursor | |fcharacter 3oline
i : i ) i 0 t, G ON/OFF Cont,
@® \Usoful Instruction Set Blgg aelﬁflg ' Eg;ggp gﬂ??{,béﬁglggteplgﬁffgon ursor ON on
@ Power On Initialize Circuit On—chip
@ Bleeder Resistance On—chip
@ Voltage Converter On-chip
@ Oscillation Circuit On-chip
@ Lov Power Consumption
@ Operating Voltage -— 5V / 3V
@ Package Outline ---  Chip / QFP100 / TCP
@ C-MOS Technology
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W PIN CONFIGURATION

NJUG&6420B
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NJU6420B

I TERMINAL DESCRIPTION

NO. SYMBOL FUNCTI ON
59 Voo Power Source ( #5V / 43V )
52 Vss Power Source { 0V )
53 0SC: Oscillation Freauency 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(Pul l-up resistance On-chip)
60 RS : Instruction Register (Writing)
Busy Flag, Address Counter (Reading)
"{" : Data Register (Writing/Reading)
61 R/W Read/Mrite selection signal input{Pull-up Resistance On-chip)
"0" : Write , "1" ! Read
62 E Read/Write activation signal input
3-state Data Bus(Upper) to transfer the data between MPU and
67~10 | DB.~DB- NJUG4208B.
: DB: is also used for the Busy Flag reading.
3-state Data Bus(Lower) to transfer the data between MPU and
63~66 | DBo~DBs NJUB4208B.
These bus are not used in the 4bit operation.
15~22 1 COM o~COM:s | LCD Common driving signal
23~30 | COM2s~COMs2 | No use terminals output no-active signal, or COMi7~COMs2 output
31~38 | COM24~COM:+ | no-active signal in the 1/16 duty operation.
39~46 s~COM ,
75~100 | SEG 1~SEG2s | LCD Segment driving signal
1"“14 SEGz 7'VSEGAD
51 Ci Capacitor for Voltage Doubler Connecting Terminal ( + )
56 Cz Capacitor for Voltage Doubler Connecting Terminal ( - )
58 Ve Input Terminal for Voltage Doubler (Normally ¥Yc: = Voo)
55 Vsour Vol tage Doubler Output Terminal
49,50,51 | V2, Vs, Vs JLCD Driving Voltage Adjust Terminals
Tt1~14 TE1~TE4 | Maker Testing Terminals (Normally Open)
47,48 NG Non Connection
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B FUNCTIONAL DESCRIPTION

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

T?e ?JU64ZOB 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)
1 0 OR Write (Register(DR) to DD RAM or CG RAM)

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

(1—2) Busy Flag (BF)

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

The busy flag (BF) is output at DBz 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(AG) 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 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.
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(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[Aacs [Acs [ac. [ac. [ac. [ac: [aco ] | 1 I 0o Jo |1 |1 | 1 o |
< Hexadecimal =<  Hexadecimal - 4 ———re——— ——

(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 *—Dlsplay

1
Lme|00|01l02]03[04,05|06|07|08|09|‘0AIOBIOGIOD|0E|0F|‘<—DD xaégtu:';;:f)

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

( Left Shift Display )
(00)< |01 {02 {03 |04 {0506 |07 |08 [09]oa |08 [oc]on]oe [or [10]

( Right Shift Display )

[4F foo]o1]o2[03[04]05 06 [07]08]09]0a]oB]oc]op]oE]—om

(1—4—2) 16-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 910111213141516<—Diﬁgé?¥.
ion

1st
é?ge 00]0102[{03[04{05]|06]07|08]09|0A|OB[OC](0D|OE|OF
h

no dd
ho [40 |41 | 42 |43 | 44 | 45 |46 | 47 | 48 |49 | 4h | 4B | 40 [40 | 4€ | 4F | <0 [l Jddress,

e . In the 2-line display mode, the 1st and 2nd line address are defined as (00)x
to (27)u and (40)n to (67)n. Please note that the end of ist line address and
the beginning of 2nd line address are not consecutive.

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

( Left Shift Display )
(00)«01/02|03])04]|05)06|07|08|09|0A[OB|OC]|OD|OE|OF |10
(40)« | 41 {42 |43 |44 | 4546 | 47 |48 |49 | 4A [ 4B | 4C | 4D | 4E | 4F | 50

( Right Shift Display )
21(00(01102}103]04|05106(07(08(09]0A|0B(O0C]|OD|OE]|—=(0F)
67 |40 |41 )42 (4314414546 |47 |48 (49| 4A | 4B (4C | 4D | 4E | —(4F)
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NoUS 4206

(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 NJU6420B 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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NJuU&6420B

Table 2-1. CG ROM Character Pattern ( ROM version -01 )

Upper 4 bit ( Hexadecimal )
0/112(3(4|/5/6|7{8|9/|A|B|CIDI|EI|F
6 S R ] BN P B N D A
0 (ROAI?’I e ® ::: : I 't
1 | | s | ;
(02)
2 e bl L [
(03
3 IR R SR R
(04)
4 FEIEIRIL R
(051
Y T 1
5 .s EI! =.'.= ..l: : L :
106)
516 A LA I i L ekl 02 DU ot £ P I
E {07)
8 R IR TN 3TN T S D
817w BT 5
18 N 4|
-« o 7
(02)
A Pl L o ol IRIERE
{03)
B "§" : g" .* '::i' : . ;:::; -----
(04)
i L o e e T P
C (05) : H : e b 54
(06)
E e [ BB
(07) s . sew -
F |
(08)

5-128 New Zavan Radio Co. L5
BN L5L9833 0005797 413 WA

This Material Copyrighted By Its Respective Manufacturer



.NJU64ZOB

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

Upper 4 bit ( Hexadecimal )

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

cG | feeet PG S B WL S LR IPEITTE I FYLEEE IR IO Lot
O RAM FEEEH HIREERETH guee *en® Tean
it ol G I LT Lt L I N N e L b
o | 0 Sl faaea | eaad | TR ALLE 2NN
: : SIS LT 00T R S VR [ 3535 SRS ISP TN [ Do
20 | | . DL |
(03)
3 i ol IO R ooy I U IS O PRy ] R e o
(04)
3 . H ..gl. . os | eve [ sss | P"S"" | 8 | esaus
4 Seeis H E .
{05)
i 2 | aelen
—~ . .
5|0 (06) S RC ot R RO R H B L ot 8
=
ey ] [ v 1 1 |~ Tueeses
R 1 6 : R : nuEE s :
< : venns [wneaf ] 500" | 2uaae
2 (07)
~ | | .ot eld i . I P (L Lo IR Il R (P
|7 |t RIH ) [ 2o R
-a (08)
- TR '8 I D ST I D SV T IR B SN BE— e T T T T
N f 3 - sees | eaten
g8 | H H IR E
= (on 7
—=
. *
9 ..... i : : HHTEE HE
(02)
(03) ® |eavew | o9 | esswe | see | ene | vewen | menes | »
""" i . ssens sanes
o) HPOR I LU IO I O A L IS T L I PO S
----- 1] .
| H RIS
C el i O CE R L Y -
(05)
__________ . i) . wesey
D1 | & ] e A EEE Y o B T P IS BN O OO
PO L N N L A I R el B A B
1 ez ek [0
E : Lo Fh :
(07)
F - . g T LT P P L e A
(o8) UL P
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Table 2-3. CG ROM Character Pattern ( ROM version -03 )

[ | o T S I el I P BT AR SN Bl IR
O ff s fedene RO I e e e i freen |
Q) |femene e R A O ope e B A B T P -
m S R - R
S| < S R R vl 5 s ol i e e SR I S O )
-m (1] . L] L1} [ 13 1111 sse ..' & sae: 1] . - = — — =
8| o [4:f | Eid O O N T e
V| 0 | eeses [ @ @ | ecesss . LT T T N P PR L S PR S "ol H
2| o0 [ ¥ : HEHEY fE [ [t e g o [0 feat
>~ . geaee R H senge ose ““qc- o“““ . -.. . - n.n--
B LR | e . - O e i}
4 L] (111 "ee seee e - L] - L]
5 © |- IR 51 e S R R T 0 foemened | e [T 2T
a | || TR [esteses fee. »e voe |ssetese b sacess ’ 3 “eee”
W — — - - Ll sases »ee
0 2 1T e T [ P e b s | e :
4 Ll £ .“‘l”.- m' Ilt' m. oee WM m. M'l. ..‘M" m.lﬁl.m m lllll l.l “'l ll m..'..
o [t et fwE BT P BT BT e 08T (ns |a SN S A O P
(=N I N “” ,%cmc“ -m.mnm- 0“ . lmum uomo- .. M @ -n-
e E o [ [annes forenenst | teeen fovsesee, [avenee | oeneee | %% [P - 2 W
= —_ —_ —_ —_ —_ — —_ —_ . — —_ —~ -~ — -~
©|gs=| & 8 = & 8 & & =z & 8 :z 8 8 § &
Sl =N ™| =+ | Lo iMool AALR| K

( lemoepexey ) 31q y Joko]

o
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(1 —6) Character Generator RAM ( CG RAN )

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 b x 7 dots mode.

To dispiay user’s original character pattern stored in the CG RAM, the address data (00)s -
(07)u or (08)x - (OF)u 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)
. 7165432 1_Q%> 543210 <%_1,6 543210 S
Upperbit Lowerbit Upper Lower Upperbi t i
000
1001
0190
011 Character Pattern
0000%x000 000 ; 3 ? Example
110
_________________ N S 1 I B <Cursor Position
000
1001
1010
1011 Character Pattern
0000%001 001 8 ? Example (2)
110
_________________ I O O O O <«Cursor Position
000
EO 01
0000%111 T11.01

% : Don't Care

o ]

¥

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 Wlth cursor.

herefore, in case of the cursor display, the 8th line should be "
|f there 1s "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. 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

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

and it is_addressed by character code bit to Therefore, the address
(OO)H and (08)x, (01)x and (09)y, ———-, (07)H and (OF)x select the same
character pattern as shown in Table 2-1 to 2-3. and Table 3.
5. ™" for CG RAM data corresponds to display On and "0” to display Off.
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(1=—T) Timing Generator

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

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

Therefore, when the data write to the DD RAM for example, there will be no undesirable
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 (08)x, a cursor position is shown as follows:

ACs ACs ACs ACs AC2 AC; ACo
wey{ of of of 1] o] o o]

1-line 1 2 3 4 5 6 7 8 9 10 11 12 <« Display position
Displ 000110210304 ]05]|06 |07 09 (0A OB |—- DD d

8t oo e o Toa o Tos Tor [ [oo Tor o6 [ =00 o s

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

2-1i 00)01f02{03(04]05]06]|07 09j0A[0B| —— <«

e B DD Ri acress
Display |40 | 4142|4344 |45({46}47 148 |49 14A|4B| —- <« xadecimal)

t Cursor position

(Note) The cursor or blinks also appear when the address counter (AC) selects the CG RAM.
But the displayed cursor and bliink 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 NJUB420B 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 Circuits 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

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

(3) Instructions

The NJUG420B incorporates two registers, an Instruction Register (IR) and a Data Register (DR).

These two registers store control information temporarily to allow interface between NJU6420B
and MPU or peripheral [Cs operating different cycles. The operation of NJU6420B is 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 Tablie 4. based on fcp or fosc=290kHz.
If the oscillation frequency is changed, the execution time is also changed.
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NJUG&6420B

Table 4.

Table of Instructions

INSTRUCT 10NS

¢ 0 D E
RS R/¥ DBs DBs DBs DB+ DBs DB2 DB: DBo

DESCRIPTION

EXEC
TIME

Non-operation

0 0 0 0 0 06 0 0 0 O

Non-operation. Only takes judge-
ment machine cycle.

3bus

Clear Display

0 00 0 0 0 0 0 0 1

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.
1/D=1:Increment, |/D=0:Decrement
S=1:Accompanies display shift

35us

Display On/Off
Control

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

35us

Cursor or
Display Shift

-

S/C R/L *

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

$/C=0 : Cursor shift

R/L=1 : Shift to the right

R/L=0 : Shift to the left

b2us

Function Set

DL N % % «x

Sets interface data length(DL),
number of display lines(N).
DL=1 : 8 bits , DL=0 : 4 bits
N=t : 2 lines , N=0 : 1 line

35us

Set CG RAM
Address

1 == Acg ———

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

35us

Set DD RAM
Address

- Aop ——

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

35us

Read Busy Flag
& Address

«— &K

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

Ous

Write Data to
CG & DD RAM

——— ———

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.

52us

Explanation of
Abbreviation

DD RAM : Display data RAM , CG RAM : Character generator RAM
Acc . CG RAM address , Aoo : DD RAM address, Corresponds to cursor address
AC : Address counter used for both of DD and CG RAMs
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(3—1) Description of each instructions

(a) NOP (Non operation)

RS R/W DB, DBs DBs DB. DBs
Code {0 JO [0 Jo [o Jo JoTo Jo

DB>  DB. DB
[o |

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

(b) Clear Display

RS R/W DB, DBs DBs DBs DBs DB DB: DBo
Code [0 [0 [o Jo Jo [o [oTJoTJoT1]

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.
I'f the cursor or blink are displayed, they are returned to the left end of the LCD (the
left end of the ist line in the 2-line 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

RS R/W DB, DBs DBs DB. DB: DB. DB: DBo
Gode [0 [0 [0 [o Jo [o [oJoTT1r T+ ] #=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.

Atasss 7 -
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(d) Entry Mode Set

RS RN DB, DBs DBs DB« DBs DB. DB DBo
Code J O Jo Jo [o JoJo o1 Jfim|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 (I/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 . Funetion

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 |s determined_ by |/D.: shift to the left at 1/D=1 and

1 shift to the right at the |/D=0. The shift is opera} only for the charac-
ter, so that it lool s as If the cursor stands sti the display moves.

!E; The dlspIaEGdoes not shift when reading from the DD RAM and writing/reading

into/from CG RAM.

0 The display does not shifting.

5-136 New Japan Radlio Cn_ L1
Il 559843 0005805 31T W
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(e) Display On/0ff Control

RS R DB, DBs DBs DB. DB; DB. DB, DB
Gode |0 [0 [0 [o Jo [o 1 o Jc Js]

Display On/0ff control instruction which controls the whole display On/0ff, the cursor On/
Off 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
below.

D Function

1 Display On.

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

¢ Funct i on

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

The cursor OSItIO character is bljnking. Bllnklnz ra e |s 4?8 .9ms at fosc
1 =290kHz. blink 1s_ displayed alternatively wit It means al
bfack) and character display. The cursor and the bllnk can be dlsplayed
simultaneously.

0 The character does not blink.
m | | [m] (B} | | [ ENEEE
| [mimm] | BOOOR HEENN
|_|m[mmim| BOO0OE EERER
| (m] | ] ] | |m{mm| | BEREE
BOCO N HEREN HEREN
ROCICIN BOOOw HEEENR
m ] | ]| BOOOK REEER
AEERE Joooo HEEEN
Cursor
Character Font 5 x 7 dots Alternating display
(1) Cursor display example (2) Blink display example
New Japan Radio Co. LEd. 5-137
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(f) Cursor/Display Shift

RS R/ DB DBs DBs DB« DBs DB, DB, DBo
Code [0 [0 o [o [0 |1 |s/e[rL|* | x | %=Dontcare

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 (S5/C)
and (R/L) are written into DBs(S/C) and DB2(R/L), as shown below.

S/C R/L Functtion
0 0 Shifts the cursor position to the left { ; 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 RW DB DB DBs DB« DBs DB> DB: DBo
Code [0 o Jo [o [ 1 [ oL [N [ [+ | %] %=pontcare
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 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.

Display lines |Character Font | Duty ratio Not e
1 5 x 7 dots 1/16
2 5 x 7 dots 1/32
5-138 New Japan Radio Co. LA
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(h) Set CG RAM Address

RS R/H DB, DBs DBs DB. DBs DB- DB. DBo
Code J O Jo Jo [+ [a Ja [aaafal

<«Higher Lower —
order bit order bit

"1 "

Set CG RAM address set instruction is executed when the code is written into DBs and

the address is written into DBs to DBo as shown above.

The address data mentioned by binary code " AAMAAA " is written into the address counter
(AC) tosether 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/ DB, DBs DBs DB DBs DB. DBy DBo
Code [0 [0 [ 1 [a [ A [ & [ A [ & [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 ” AAMAAAA " 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)x to (4F)u, and during the 2-
line display, the address is (00)u to (27)u for the Ist line and (40)u to (67)u for
the 2nd line.

(i) Read Busy Flag & Address

RS RN DB, DB DBs DB. DBs DB, DB, DB
Code O [ 1 [BF A [a [a [a [a [a [a]

<Higher order bit Lower order bit—

This instruction reads out the internal status of the NJUG420B. 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.

Moy Japan Radio Co.Lhd. 5-139
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(k) Write Data to CG RAM or DD RAM

RS R/W DB, DBe DBs DBs. DBs DB. DB:. DB
Code {1 0o [0 [o o [0 o [p [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/N DB, DBs DBs DB« DBs DB. DB, DBo
Gode | 1 11 Jo [0 [0 [0 [0 [0 [0 |0]
<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 GG 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.

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

The address set instruction is not required if the cursor shift instruction is executed
just beforehand (only DD 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.

5-140 New Fapan Radio Co. Lt
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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/Off 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 I No display appears.
{ RS R/W DB, DBe DBs DB. DBs DB. DB, DBo
X Set the 8bit operation,
[HmcnonSet Il OJ OI Ol.Ol 1| 1' 0| *l *l ¥| 1-line display, 5 X 7dots
. Font.

| Disp.0n/0ff cont | { 0] 0 0 o] ofof 1] 1] 1] 0 o Sy and our
space mode set by the
| initialization.

i
Example for set address
Entry Mode Set l l 0 l 0] 0 0j 0} 0 I 0 | 111 I 0 J 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, 8-bit operation is selected automatically, therefore the
first input is performed under 8-bit operation. In this operation, full instruction can not
input because of terminals DBo to DBs are no connection. Therefore, same instruction must be
rewritten on the RS, R/N 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.

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

Moy Japan Radio Co. L1, 5-141
BB L5L9883 0005410 7487 A /
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| ljz
| Power On J nué:gp ay appears.
V RS R/W DB, DBs DBs DB.

Set the 4-bit operation.

IFunction Set | I 0 I 0 I 0 | 0 I 1 | 0 This steﬁ 1s_ executed in 8-bit mode
) set by the initialization.
- Set the 4—b|t operation, 1-line dis-
IFunctlon Set I 0101 0] 0] %7 0} ?Iay. Tdots Font.
1 0] 0| O] *| *| * te 4-bit operation starts from this
step.

- Turn on display and cursor.
lDlsp.Un/Off Cont I 010/0/0]0]0 Entire display is in space mode set by

o1 o) tp tf1fo the initialization.
4
Example for set address increment and
lEntry Mode Set I 0|01 0L 0] 00O cursor right shift when the data write
' ool 01 1] 10O to the DD RAM or CG RAM.
{

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

(c) 16-character 2-line in 8-bit operation (Using internal reset circuits).

In the 2-line display, the cursor moves automatically from the ist 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 display does not shift into the 1st line position.

Initialized.
| Power On I display appears.
1 RS R/W DB, DBs DBs DB. DBs DB. DB, DBo Set the 8-bit "
- : et the 8-bit operation,
u ’
[Function set | [ o] of o] of 1] 1] 1] «] #] #] 2-Tine display, § X Tdots
' Font.

Turns on display and cur-
Disp.On/0ff Cont 0(0[O0]0)J0) 0] 1] 1| 1] 0f sor. Entiredisplay is
in space mode set by the
| initialization.

¥
Example for set address
Entry Mode Set I | 0 I 0 [ 0 | 0 l 0 I 0 I 0 I i I 1 I 0 I incremepnt and  cursor
right shift when the data
{ Hxﬂte to the DD or CG

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

5-142 New Fapan Radio Co.Ltd
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(3—3) Initialization by instruction
|f the power supply conditions for the correct operation of the internal reset circuits
are not met, the NJUB420B must be initialized by the instruction.

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

Initialized.
[ Power On No display appears.

4

Wait more than 15ms
after Voo rises to 4.5V

) RS R/W DB; DBe DBs DB. DBs DB> DB: DBo ; o S

(Ehnction Set I ‘ 0 | 0 I 0 | 0 l 1 ] 1 | ¥ I ] | * I fg] (gEgE{O?ntgtface length )
)

[Wait more than 4.1ms l
¥ .

lFunction Set | [Abgl 0 l 0 | 0 l 1 I 1 I ¥ | ¥ | ¥ | ¥ l Eggg¥{o?n§:$face length )
}

[Wait more than 100us I

\:
5 | Function Set J [AE;I 0 I 0 l 0 I 1 l 1 l ¥ I ¥ [ ¥ 14f4] Egngfio?nterface 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.

e ——— o —— ——

RS RAW DB, DB DB DB. DB DB: OB Do °\ -
[Function set | [0 o[ of of 1] 1] 1] [ #] ¢ 21 ine display, 5 K Tdots
. Font.
pisplay 0ff | [ o] o] of o o[ o] 1] o] o o]
4
[Display clear | [0 o[ o] o] o] o o] o] o] 1}
¥

[Entry Wodo set | [0 0] 0] 0] o[ 0] 0] 1] 1] 0] Frerenent. and" ursor
right shift when the data
i a;hfe to the DD RAM or CG

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

New Aanan Rackin Ca L4/ 5-143
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(b) Initialization by Instruction in 4-bit interface length

Power On

]

i

Wait more than 15ms
after Voo rises to 4.5V

‘

RS R/W DB+ DBs DBs DB.

Initialized.
No display appears.

[Function St | [0 0] 0] 0] 1] 1]  Gbit interface length )
)
lWait more than 4.1ms I
’
Function Set ojojojof 1] (8-bit interface length )
| I I I ' [ | | | Function Set
J

I Hait more than 100us 444]

{

{Function Set

| Lol of of of 1] 1]

——— e e s e e

RS R/W DB- DBs DBs DB

IFunction Set

| Lof of of o 1] 0]

Functlon 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
F) check or longer wait-
ing time than each instruc-
tion execution time is

required.

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

:
Set the 4-bit operation,
|Function Set I 0] 0010 1] O 1-line display, 5 X 7 dots
. 0] 0] Of x| %] % Font.
[visptay0ft | [ o] of o] o of 0
6j 0] 1}10]0)0
}
[Display ctear | { 0| of o of 0] o
. of 0 0| O Of 1
Example for set address
IEntry Mode Set l 0r0(0]0;0{0 increment and cursor right
0/ 0f0] 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
5-144 New Japan Radio Co. L
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(4) LCD DISPLAY

(4—1) Power Supply for LCD Driving

NJUB420B incorporate voltage doubler to generate LCD driving high voltage and bleeder

resistance.

The voltage doubler generate about twofold voltage from the Ve: input voltage

{ 9.5V typ at lout=2mA and Vc:=5Y ) and bleeder resistance generate each LCD driving voltage.

The bleeder resistance is set 1/6.7 bias suitable for 1/32 duty ratio and each resistance
value are tkQ typ for Ri, R2, Rs and Rs, and 2.7kQ typ for Rs.
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

r

Voo
v
Ry
V) ——
‘Ra
V2
\'A © o
c e
Vs 0 ©
R. 1/16 DUTY
Voo 3
v $Rs o
: Vs
NJU 6420B
Voo
o T
V2
) }?l.GkQ) Vier
o, Wy

C Vs

Vss Vsour

15

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

Voo

r

C, NJUG4208

3
Cz

Vs
Vss

Vsovr

Vico

.

e

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

New Jawan Radio Cn 144

open the terminals C: ,C2 and
In this time brightness must be adjusted by using the Vs

LCD Driving Voltage vs Duty Ratio

ggggfy Duty Ratio{ 1/32 1/16
Bias 1/6.7 1/5
External R No 1.6kQ
Vs Voo to Vicp
Vi

NJB4208
C)
Cz
Vss

\£
v33 :

R Vieo

Vs

Vsour

o S

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

Voo

Va

NJU54208
CI

C2
Vss

S

Voo

Vuo

i

\£]

Vs

Vien

Vs

Vsour

(d) 1/6.7 Bias (1/32 Duty)
{Internal Voltage Doubler Using Example)

BE L5,9883 0005314 322 WA
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(4—2) Relation between oscillation frequency and LCD frame frequency.

As the NJUB420B incorporates oscillation capacitor and resistor for CR oscillation, 290kHz
oscilliation 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
Col a2l s) al-ceemee fsz ol 2] sl af--omeee ls21 11213l
Voo I
Vi
Va
COMIV‘
Ve
ve | |
II< 1 Frame \[l< 1 Frame ;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

y——80 clock
R E—— lis | ol 2l sl alocoee sl 1] 2ls]
Voo |
Vi
Vs
C O M, Va
Va
Vs —I - I
le {1 Frame sle 1 Frame s
€ N >
1 frame = 3.4(us) x 80 x 16 = 4,352(us) = 4.352(ms)
Frame frequency = 1/4.352(ms) = 229(Hz)
5-146 New Fapan Radio Co. Lid,
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(5) Interface with MPU

NJUS420B 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 WPU interface

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

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

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

RS
R/W ——/7
£ _/_w AU/ \L
Internal Sn(us——l—"}ﬁ“—“|
NO
08 7/ XTRYTRN/ JR e N X [/ = [hes X[ T X0 W/ L/
Instruction Busy Flag Busy flag Instruction
Writing Check Check Writing
RS
R/W

L N R AR L
™

o
o8
PBs
Y

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

(5—2) 8-bit MPU interface

RS

|

N
; ﬂ /N N\ M_
Internal Status — eperation l—v——r—__
DBy @( Data )@Z'gnusy %g{ggﬂ Bu:y((fﬂfffhﬂ“sylzzzzxDIU )(ZZZZZZ.

R/¥

Writing Instructlion Into [Busy Flag Busy Flag Busy Flap Writing Instruction lnto
Instruction Register(IR) Check Check Check instruction Register(iIR)
o
New anan Radio Cn Lf54 5-147
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I ABSOLUTE MAXIMUM RATINGS ( Ta=25°C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage (1) Voo ~0.3~+7.0 v
Supply Vol tage (2) Vi~ Vs Voo=13.5 ~ Vont0.3 )
Input Vol tage Vin - 0.3 ~ Voot0.3 )
Operating Temperature Topr - 30 ~+ 80 C
Storage Temperature Tstg - 55 ~+ 125 T

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

be destroyed.

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

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&ZVci>Vs2Vsour , Vss=0V must be maintained.

Note 4) Decourling capacitor(Co) should be connected between V.: and Vss due to stabilized
oreration for the voltage doubler.

M ELECTRICAL CHARACTERISTICS

( Voo=BVE10X , Ta=-20 ~ +75°C )

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNIT | NOTE
Operating Voltage Voo 4.5 5.0 5.5 v
Vin: | Al Input and Input/Output | 2.3 Voo
1 Terminals except 0SC 5
Input Voltage ‘\,’::; Terminals Vo Snz '}
2 v Only 0SC Terminal 1.0
IL2 -
1 Voui Input/Output | ~10s=0.205mA | 2.4
Vor1 Terminals | lou=1.6mA 0.4
Output Vol tage ) Vorz | Output “Tow=0.04nA_| 0.9Voo v
Vor2 Terminals [ lou=0.04mA 0.1Vop
Driver On-resist.(COM) { Rcom | %1d=0.05mA(All com.term.) 20 al s
Driver On-resist.(SEG) | Rsec: | +1d=0.05mA(All seg.term.) 30
Input Leakage Current o1 Vin=0 ~ Voo -1 1 A 1
Pull-up Resist Current] ~-l» Voo=5Y, RS, R/W, DB 50 125 250 u
Operating Current lop Voo=5Y, CR Oscillator 1.9 3.3 mA | 8
Output Vup Vci=bV, lour=1mA [ Ta=25°C | -4.6 |-4.8 ] 9
Voltage Vol?age Vsour
Doubler Conv.Effici. Ver Ru=00 95 99.9 X
IHPUtVoItage Vei 2.5 5.5 v
N R: Ta=25C 1.00
Built-in
. Rz 1.00
Bleeder resistance
(For LCD Driving R 2.70 kQ
Vol tage) Rs 100
Rs 1.00
Oscillation Frequency fosc | Voo=BY, Ta=25C 190 290 350 kHz | 10
.. . Voo Voo
LCD Driving Voltage Vieo | Voo - Vs | 1/5, 1/6.7 Bias 3.0 -13.5 v 1
5-148 New Japan Radio Co. Lid

L5L9883 0005817 031 WM

This Materi al

Copyri ght ed

By Its Respective Manufacturer




NJUs4zoE

I ELECTRICAL CHARACTERISTICS ( Voo=3V£20% , Ta=-20 ~ +75°C )
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNIT § NOTE
Operating Vol tage Voo 2.4 3.0 3.6 v
Via: All Input and Input/Output | 0.8Voo Voo *
Input Voltage 1 Terminals except 0SC v 5
ViLy Terminals 0.2Vop
i Vonu1 Input/Output | -10x=0.205mA | 2.0
Vov1 Terminals | lou=1.6mA 0.5
Output Vol tace 2 Vorz | Output ~104=0.04mA | 0.9Voo v
Vo2 Terminals | lou=0.04mA 0.1Voo
Driver On-resist.(COM) | Rcom | Z1d=0.05mA(All com.term.) 20 wl s
Driver On-resist. (SEG) Rsec | *1d=0.05mA(All seg.term.) 30
Input Leakage Current It 8= ~ Voo -1 1 " 7
Pull-up Resist Current] -l» Voo=3V, RS, R/W, DB 10 25 50
Operating Current |op Voo=3V, CR Oscillator 1.1 1.8 mA | 8
Output Vup Vei=3V, lour=imA | Ta=25°C | -2.5 -2.75 v 9
Volt Vol tage Vsour
OltaBe oonv.Effici. | Ver | Ruzoo 95 | 99.9 %
Doubler
Input Ves 1.8 Vop v
Vol tage
Bui lt=in R: Ta=25C 1.00
. R= 1.00
Bleeder resistance
. Rs 2.70 kQ
(For LCD Driving
Vol tage) R4 1.00
ortagel I g, 1.00
Oscillation Frequency fosc | Voo=3V, Ta=25°C 160 260 320 kHz § 10
N . VDD VDD
LCD Driving Voltage Vico | Voo - Vs | 1/5, 1/6.7 Bias 3.0 -12.0 ) "

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

Input Terminal Structure Input/Output Terminal Structure
vbp A\'4])] A4 1] pros § VPP Voo

—E pHos 3—1% phog—{= phos L I_'éJ pHos

[ { ° I—{ NMOS

k= wmos k= nmos Voo
4,13 — ENABLE
NHos ’_I_O<] —|~narn

E Terminal RS,R/W Terminals
DBo to DB» Terminals
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Note B) Rcom and Rsec are the resistance values between power supply terminals(Voo, Vi, Vs, Vs)
and each common terminal (COM: to COMs2), and supply voltage (Voo, V2, Vs, Vs) and each
segment terminal (SEG, to SEGso) respectively, and measured when the current id is flown
on every common and segment terminals at a same time.

Note 7) Except pull-up resistance current and output driver current.

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

If the input level is medium, current consumption will increase due to the penetration
current. Therefore, the input level must be fixed to "H” or "L".
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Note 9) Voltage Doubler Characteristics Measuring Circuit.
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Note 10) Supply Voltage vs Oscillation Frequency
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Note 11) Apply to the output voltage from each COM and SEG are less than %0.15V azainst the
LCD driving constant voltage (Voo, Vi, Vo, Vs, V4, Vs) at no load condition.

5-150 New Japan Radio Co. Ltd.
Il bL5L9883 0005819 90y .

This Material Copyrighted By Its Respective Manufacturer




lil!!l::!l:iiiil NJU&6420B

* Bus timing characteristics

Write operation ( Write from MPU to NJUG4208B )
(Voo = 5.0VE10%, Vss = OV, Ta = =20 ~ +75C)

PARAMETER SYMBOL | MIN MAX | CONDITION | UNIT
Enable Cycle Time toves 500
Enable Pulse Width I"High" level | Pwzn 220
Enable Rise Time, Fall Time ter, tee 20
Set up Tine [RS, R/H, E | tae 40 fie.1 | ns
Address Hold Time tau 10
Data Set up Time tosw 60
Data Hold Time tu 10

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

PARAMETER SYMBOL | MIN MAX | CONDITION |UNIT
Enable Cycle Time tevee 1.4 us
Enable Pulse Width | "High” level | Pwex | 500
Enable Rise Time, Fall Time ter, tee 20
Set up Time [RS. R/W, E | tas 70 fie.! | ns
Address Hold Time tan 10
Data Set up Time tosw 140
Data Hold Time tu 10

Timing Characteristics (Write operation)

4 |
VIiKt VIH1><
RS >< ViLl Vi

1as 1Al
R/W ViLl anm
PWER N < S tal
— fe———
tEf —
E Vinl Ving
VL b AL S
— 1Sy th
tEr Vg
Vinl B
DBo ~DE: | Valid Data |
Vitl Vil
tCYce

fig. 1 The timing characteristics of the bus write operating sequence.
(Write from MPU to NJU6420B)
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Read operation ( Read from NJUG420B to MPU )
(Voo = 5.0VE10%, V=s = OV, Ta = =20 ~ +75C)

PARAMETER SYMBOL | MIN MAX | CONDITION JUNIT
Enable Cycle Time tevee 500
Enable Pulse Width | "High” level | Pwew | 220 |
Enable Rise Time, Fall Time ter, tes 20
Set up Time [Rs, RN, E | tus 40 fig.2 | ns
Address Hold Time tan 10
Data Delay Time toow 120
Data Hold Time toon 20

Read operation { Read from NJU6420B to MPU )

(Voo = 3.0V20%,

Vas = OV, Ta = =20 ~ +75°C)

PARAMETER SYMBOL | MIN MAX | CONDITION JUNIT
Enable Cycle Time tevee 1.4 Mus
Enable Pulse Width [ "High” level | Pwew | 500
Enable Rise Time, Fail Time ter, tee 20
Set up Time [Rs, R/M, E | tas 40 fig.2 | ns
Address Hold Time tan 70
Data Delay Time toow 600
Data Hold Time tobn 20

5-152

Timing Characteristics (Read operation)

Load Condition of DBo to DB- : C.=100pF

L L
Vinl Vil
RS >< ><
ViLl ViLl
tAg ‘fAI
37 N
R/W ViRl Vini
PWEN > \“"
E Vinl Vinl
Vil l-/ Vil N Ef ¥ v
ter——] [ theR L DER
" SUTE
Voni
DBe ~DB+ >( Valid Data |
Voul Vori
tCYeE

fig. 2 The timing characteristics of the bus read operating sequence.
(Read from NJUB420B to MPU)
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* Power Supply Condition when using the internal initialization circuit
(Voo = 5.0VE10%, Vas = OV, Ta = -20 ~ +757C)

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

* Power Supply Condition when using the internal initialization circuit
(v:m = 3.0v20%, Ves = 0V, Ta = =20 ~ +75.C)

PARAMETER SYMBOL | MIN TYP MAX | CONDITION |UNIT
Power Supply Rise Time trec 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)

5V/3V

Voo=bV —— 0.1ms St cc=10ms torr=1ms
Vop=3V ——- 0.1ms St ccShms

torr specifies power off time in a short period off or cyclical on/off.
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I LCD DRIVING NAVEFORM

1/16 Duty Driving
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Il LCD DRIVING WAVEFORM

1/32 Duty Driving
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I APPLICATION CIRCUITS

COM,

COMus

COM,

COMs

SEG, LCD Panel

s | (16-character

SEGuw 2 -line)

COM,:

COM2,

COMan

COMaa

(a) 5 x 7 dots, 16-character 2-line display example (1/6.7 Bias, 1/32 Duty)
CCng
COMis
COM,
#JUB4208
COMg
SEG: LCD Panel
(16-character

SEGu 1 -line)

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

5-156
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