NJU6 46 0A

PRELIMINARY

16—CHARACTER 1—LINE DOT MATRIX LCD
CONTROLLER DRIVER

B GENERAL DESCRIPTION B PACKAGE OUTLINE

The NJUB4BOA is a 1 Chip Dot Matrix LCD controller

driver for up to 16-character 1-line or 8-character

2-line display.
It contains microprocessor interface circuits, ins-

truction decoder controller, character generator ROM/RAM

and common and segment drivers.
The bleeder resistance generates for LCD Bias voltage

internal ly.
The CR oscillator incorporates C and R, therefore no
external components for oscillation are required.
The microprocessor interface circuits which operate J

IMHz frequency, can be connected directly to 4bit/8bit
microprocessor .
The character generator consists of 7,680 bits ROM and NJUB460AC
32 x 5 bits RAM. The standard version ROM is coded with
192 characters including capital and smali letter fonts.
The 16-common and 40-segment drives up to 16-character
1-line LCD panels which divided two common electrode

blocks.
The rectangle outlook is very applicable to COG or
Slim TCP.
M FEATURES
@ 16-character 1-line Dot Matrix LCD Controller Driver
@ 4/8 Bit Microprocessor Direct Interface
@ Display Data RAM - 16 x 8 bits ; Maximum 16-character 1-line Display
@ Character Generator ROM - 7680 bits ; 192 Characters for 5 x 7 Dots
@ Character Generator RAM - 32 x 5 bits : 4 Patterns( 5x7 Dots )
@® Microprocessor can access to Display Data RAM and Character Generator RAM
@ Hizh Voltage LCD Driver ; 16-common / 40-segment
@® Duty Ratio ; 1/16 Duty
® Number of Maximum Display Characters ; 16-Character
@® Useful Instruction Set

Clear Display, Return Home, Display ON/OFF Cont, Cursor ON/OFF Cont, Display Blink,
Cursor Shift, Character Shift,
Common and Sezment driver Location order Select Function
(Pin configuration mode A / mode B)
Power On Initialize / Hardware Reset Function
Bleeder Resistance On-chip
Oscillation Circuit On-chip
Low Power Consumption
Operating Voltage -— 5V
Package Outline -~ Bumped Chip / TCP
C-MOS Technology
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B PAD LOCATION
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M COORDINATES
Pad Name CENTER : Pad Name CENTER
Pin No. | Pin configuration |,._ - Pin No. | Pin configuration|,_ _

Wods A 1 Hode B X=(um ) | Y=(um ) Mods & | Node B X=(um ) | Y=(um )
1 0SC, 0SC; -1142 -1078 38 SEG:, SEGso 950 1079
2 0SC. 0SC2 -1514 -1078 39 SEG2 SEG2s 850 1079
3 Vss Vss -1231 -1078 40 SEG:a SEGz2s 750 1079
4 Voo Voo -931 -1078 41 SEG, 4 SEG27 650 1079
5 Vs Vs -631 -1078 42 SEG:s SEG26 550 1079
6 Vs Vs -408 -1078 43 SEGi6s SEG2s 450 1079
7 V2 Ve -164 -1078 44 SEG,+ SEG24 350 1079
- NC1 NC1 93 -1078 45 SEGise SEG2s 250 1079
8 RESET RESET 368 -1078 46 SEG:g SEG22 150 1079
9 RS RS 508 -1078 47 SEG20 SEG2, 50 1079
10 R/M R/ 649 -1078 48 SEG21 SEG20 =50 1079
1 E E 786 -1078 49 SEG22 SEG:s -150 1079
12 DBo 0Bo 945 -1078 50 SEG2s SEG:s ~250 1079
13 D8, 0B 1085 -1078 51 SEG24 SEG:» -350 1079
14 DB DB 1225 -1078 52 SEG2s SEGis -450 1079
15 DB DB 1365 | -1078 53 SEG2s SEGis | B0 1079
— NC2 NC2 1510 -1078 54 SEG2+ SEGy 4 ~650 1079
- NC3 NG3 1725 -1078 55 SEG2s SEG:3 -750 1079
16 DBa DB+ 1882 -876 56 SEG20 SEG:2 -850 1079
17 DBs DBs 1882 |  -136 57 SEGso SEG11 -950 1079
18 DBs DBs 1882 -596 : 58 SEGay SEG:o -1050 1079
19 DB DB~ 1882 -456 59 SEGs2 SEGo -1150 1079
20 COM, COMs 1882 -246 60 SEGss SEGs -1250 1079
21 COM2 COM 1o 1882 -146 61 SEGs4 SEG -1350 1079
22 COMs COM: 1882 -46 62 SEGss SEGs -1450 1079
23 COMa4 COM, 2 1882 54 63 SEGss SEGs ~1550 1079
24 COMs COM, s 1882 154 64 SEGs7 SEG4 -1650 1079
25 COMs COM1 4 1882 254 65 SEGss SEGs | -1750 1079
26 COM- COM;s 1882 354 - NCH NC5 -1882 918
21 COMs COM 16 1882 454 66 SEGsse SEG2 -1882 596
28 SEG, SEG4o0 1882 554 67 SEG4o SEG, -1882 496
29 SEG2 SEGsso 1882 654 68 COM:s COMs ~1882 396
. NC4 NC4 1882 890 69 COM, s COM- ~1882 296
30 SEGs SEGss 1750 1079 | 70 COM: o COMs -1882 196
3 SEGs SEGs7 1650 1079 i COM, 5 COMs -1882 96
32 SEGs SEGse 1550 1079 72 COM, 2 COMa -1882 -4
33 SEGs SEGss 1450 1079 73 COM, COMs -1882 -104
34 SEG- SEGs4 1350 1079 74 COM10 COM- -1882 -204
35 SEGs SEGss 1250 1079 75 COMo COM, ~1882 -304
36 SEGs SEGs2 1150 1079 - NCE NCB -1882 -548
3 SEG:o SEGs, 1050 1079 - NCT NCT -1882 -856

Note) NC1 to NC7 are Dummy Pad.
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I TERMINAL DESCRIPTION

PAD NO.
Pin Configuration SYMBOL FUNCTI ON
Mode A | Mode B S
4 4 Voo Power Source ( +5V )
3 3 Vss Power Source ( OV )
7,6, 1,6,5 V2,Vs,Vs | LCD Driving Power Source
Oscillation Frequency Adjust Terminais. Normally Open.
1,2 1,2 0SC;, 0SC2 | (Osciilation C and R are incorporated, Osc Fred.=270kHz)
For external clock operation, -the clock should be input
on 0SC,. :
Register selection signal input
9 9 RS "0" : Instruction Register (Writing)
Busy Flag (Reading)
"1" : Data Register (Writing/Reading)
10 10 R/M Read/Write selection signal input
"0" : Write , "1” : Read
" 1 E Read/Write activation signal input

3-state Data Bus(Upper) to transfer the data between MPU
16~19 | 16~19 DB,~DB; | and NJUG4BOA : '
DB; is also used for the Busy Flag reading

3-state Data Bus(Lower) to transfer the data between MPU
12~15 | 12~15 DBo~DBs | and NJUB4GOA
These bus are not used in the 4bit operation

20~27 | 15~68 COM,~COMs | LCD Common driving signal Terminals
15~68 20~21 COMo~COM1 5 | Common driver Location order Select as Shown in Table 4
Pin configuration mode A: M0=0 / mode B: MO=1

28~467 67FVZ8 SEG;~SEG4o | LCD Segment driving signal Terminals
Segment driver Location order Select as Shown in Table 4
Pin configuration mode A: M0O=0 / mode B: MO=1

8 8 RESET Reset Terminal. When the "L" level input over than 1.2ms
to this terminal the system will be reset. (fosc=270kHz)
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W FUNCTIONAL DESCRIPTION

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

The NJUB4BOA incorporates two 8-bit registers, an Instruction Register(IR) and a Data
Register(DR). :

The Register(IR) stores instruction codes such as "Clear Display” and "Return Home”, and
address data for Display Data RAM (DD RAM) and Character Generator RAM(CG RAM). The MPU can
write the instruction code and address data to the Register(IR), but it cannot read out from
the Register(IR).

The Register (DR) is a temporary stored register, the data stored in the Register (DR) is
written into the DD RAM or 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 interna! operation.

When the address data for the DD RAM or CG RAM is written into the Register(IR), the
addressed data in the DD RAM or CG RAM is transferred to the Register(DR). By the MPU read
out the data in the Rezister(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 MPY
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/M |Selected Register Operation
0 0 Write _ . :
0 1 R Read busy flag(DB-) and address counter(DBo~DBs)
1 0 R Write (DR to DD or CG RAM)
1 1 Read (DD or CG RAM to DR)

(1—2) Busy Fiag (BF)

When the internal circuits are in the operation mode, the busy flag is "1", and any instruc-
tion 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 busy flag (BF) goes to "0".

(1 —3) Address Counter (AC)

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

When the address setting instruction is written into the Register(iR), the address informa-
tion is transferred from Register(IR) to 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/H="1" as shown
in Table 1.
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(1—4) Display Data RAM (DD RAM)

The display data RAM(DD RAM) consists of 16 x 8 bits, stores up to 16-character display data
represented in 8-bit code.
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 " 08 ”
ac [ace Jacs [ac. [ace [ac. [nc. [aco | [0 ToJo [t Jo Jo [o]
< Hexadecimal —><—  Hexadecimal —— —— ) —me—— 8 _——

(1—4-—1) 16-character 1-line Display

The NJUB460A has two kinds of addressing mode called " Addressing mode 1 " and " Addressing
mode 2 ” which is determined by the Function Set Instruction (A= 0 and 1).

" Addressing mode 1 " is using consecutive address of (00)u through (OF)s for front half
8-character and last half 8-character. " Addressing mode 2 " is not using consecutive address
likes as (00)x through (07)s and (40)u through (47)u for front half 8-character and last half
8-character respectively.

16-character 1-line and 8 character 2-line are also determined by the Function Set Instruct-
jon (M1=0 and 1).

<Addressing mode 1: A=0, M1=0>

- The relation between DD RAW address and display position on the LCD is shown below.

t 2 3 4 5 6 7 -8 9 10 11 12 13 14 15 16 <Display.
. Position
tst Line [00 Jo7 [02 ] 03 [04 [0 J 06 Jo7 Jo Tos [oa |08 [0 | o0 | 0 | OF | <D RAl Address
- (Hexadecimal)
COM1 ~CON8 CONG~CON1

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

( Left Shift Display )
o7 Toz [0 [ 04 [ 05 [ 06 [ o7 o8 Jos o o8 Joc | oo | o€ [ oF Joo |

( Right Shift Display )
[for Too Tot [ o2 {03 Jo4 Jo5 Jos Jor Jos Toa [oa fos |oc | o | o

<Addressing mode 2: A=1, Mi=0>
« The relation between DD RAM address and display position on the LCD is shown below.

f 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 <Disolay
Position
fst Line [00 [01 02 |03 [04 [05 06 o7 [40 [4142 [43 |44 |45 | 46 |474|"Dn(ﬁ§¥aﬁggf§§?)
TN coMi~cON8 — COMI~COM1
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When the display shift is performed, the DD RAM address changes as follows:

( Left Shift Display )
01 [02 [ 03 [ 04 [05 [ o5 [07 [40 [41 [ 42 43 | 44 ] 45 |46 | 47 [0

( Right Shift Display )
[47 Too To1 Toa T o3 Toa Tos Jos Jo7 [40 [41 42|43 [44 |45 |46 ]

(1—4-—2) 8-character 2-1ine Display

<Addressing mode 1: A=0, Mi=1>
+The relation between DD RAM address and display position on the LCD is shown below.

i1 2 3 4 5 6 1 8 <Pisplay
e COMI~COMB  ——
1st Line | 0001102 (0304 |05]06|07] <« Position

. DD RAM Address
2nd Line | 08 {09 |0A | 0B [OC | OD | OE | OF | «
COM3~COM16

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

( Left Shift Display )
1st Line ] 0102]03 |04 {05106 (07|08
2nd Line]09 |OA|OB|0OC|0D|OE{OF |00

( Right Shift Display )
1st Line | OF {00 | 01|02 )03 {04 05|06
2nd Line | 07 |08 [ 09 { OA | 0B |0C | 0D |OE

¢Addressing mode 20 A=1, Mi=1>
«The relation between DD RAM address and display position on the LCD is shown below.
{1 2 3 4 5 6 7 8 «~JDisplay
— (OM ~COM8
1st Line } 00 {01102 (0304 [05]06]07]<« Position
DD RAM Address
ond Line | 40 [41(42[43 |44 {45146 |47 ]«
(COMI~COM16
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When the display shift is performed, the DD RAM address changes as follows:

( Left Shift Display )
1st Line 01 {02103 |04{05)06|07]40
2nd Line | 4114243 |44 45|46 47100

( Right Shift Display )
1st Line | 47 100 |01 |02 {03 |04 [05]06
2nd Line | 07 [40 |41 42|43 {44 45|46

(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 192 kinds of 5 x 7 dots character pattern. The correspondence
between character code and standard character pattern of NJUG4B0A is shown in Table 2.

User-defined character pattern ( Custom Font ) are also available by mask option and the
available address for Custom Font is fron (21) » to (TF) & and from (A0) u to (FF) &
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Table 2. CG ROM Character Pattern ( ROM version -01)

Upper 4-bit ( Hexadecimal )
0 21314/5(617 A/B|C|D E|F
cG sorlli e e ] e B
O f{of}l)\/l SR N H ty
1 I AR RSB S N foweg | oznch | Fuut
102)
2 SRR NCIE RS A .
103)
3 ----- . . .'. .....
(041
4 A ot 1R JVC E R SN
(on
5 R Sl T
(02)
- : : : RIS
F16 ), | R TR S
< S Py EREY ) UNRY ) ETTS e OO
S ol erli 3 N I ) ot S R R e A
2 7 104) T )
p E T
518 i
~r oo
e ..
(3] . age
§ 9 : geeer 5
(02)
A RS T P PO I I D R
{03)
B lllll §. .=- lllll :.= I R
(04)
C (o1 : : vt
Dl | e HEH et R I B B b
(02)
E .. . : E ---:- : g.:
(03)
F : o i
(04)

Character code (1X)u, (8X)u, (9X)u don’t exist.
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(1 —6) Character Generator RAM ( CG RAM )

The character generator RAM(CG RAM) can store any kinds 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
4 kinds of character in 5 X 7 dots mode.

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

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

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

Character Code CG Character
Pattern
(DD RAM Data) . RAM Address (CG RAM Data)
76543210 43 210 43210
<~— - «— —— «— -
Upper Lower Upper Lower Upper Lower
bit bit 1 bit  bit bit bit
1000
1001
1010
011 Character Pattern
0000x%00 00: % 8 ? Example(1) -
E 110
111 <Cursor Position
1000
1 001
1010
v 011 Character Pattern
0000%x%x01 01 E % 8 ? Example(2)
D110
E 111 <Cursor Position
1000
i 001
0000%x11 11 5
+ 100 '
v 101 ‘ * : Don’ t Care
£ 110 ‘
111 ‘

Notes : 1. Character code bits 0 to 1 correspond to the CG RAM address 3 and 4 (2 bits :
4 patterns).

2. CG RAM address 0, 1 and 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
_ 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 do not exist.

4. CG RAM character patterns are selected when character code bits 4 to 7 are all
?0” and addressed by character code bits 0 and 1. Therefore, the address (00)s,
%Oéiﬂ, (08)x and (0C)u, select the same character pattern as shown in Table 2 and

able 3.
5. ”1” for CG RAM data corresponds to display On and ”0” to display Off.
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(1—7) Timing Generator

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

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

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

(1—8) LCD Driver

LCD driver consist of 16-common driver and 40-segment driver.

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 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 (04)s, a cursor position is shown as follows:

ACs ACs ACs ACs AC2 AC: ACo
Lolofofol 1]ofo]

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 <« Display position

1st Line |00 |01 |02|03[04l05|06|07|08|09|0AIOB|OC|0D|OE|0F]<—DD(ﬁégagggmﬁ)

4+ Cursor position

(Note) The cursor or blinks appear when the address counter(AC) selects the CG RAM.
But the displayed the 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

(2—1) Initialization By internal Reset circuits

The NJUB460A 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:

NOTE
Ciear Display If the condition of power supply
l ‘J rise time described in the Elec-
I trical  Characteristics is not

DL=1 :8-bit long interface data |satisfied,  the internal Power On
. A=0 :Addressing mode 1 initialization Circuits will not
Function Set MO=0 :Pin configuration mode A operate and initialization wil
M1=0 :16-Character 1-Line not be performed.

In this case the initialization
| . by MPU software is required.
D=0 :Display Off

Display On/Off =0 :Cursor Off
Control | B=0 :Cursor Biink Off
| |/D=1: Increment by 1

| Entry Hode Set |s— No Shift
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(2—2) Initialization By Hardware

NJUG6 46 0A

The NJUB460A incorporates RESET terminal to initialize the all system. When the "L” level

input over than 1.2ms to the RESET terminal, reset sequence is executed. In this time, busy
signal output during 10ms after RESET terminal goes to "H".

*Reset Circuit

RESET [:::>“—“Hardware Reset

Power on Reset

System Reset
m]

* Timing Chart

External Reset <~(ver 1.2ms—>

Signal

|« 10ms — |

Busy | |

(3) Instructions

The NJUB460A incorporates two registers, an Instruction Register (IR) and a Data Register (DR).

These two registers store control information temporarily to allow interface between NJUG4GOA
and MPU or peripheral 1Cs operating different cycles. The operation of NJUB460A 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 fn Table 4. based on fcp or fosc=270kHz.
1f the oscillation frequency is changed, the execution time is also changed.
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Table 4. Table of instructions
¢ 0 D E EXEC
INSTRUGT IONS RS R/W DB» DBs DBs DB+ DBs DBz DB: DBo DESCRIPTION TIME

Maker Test 0 0 0 0 0 0 0 0 0 0 Al "0" code is using for maker -
testing.

Clear Display 0 0 0 0 0 0 0 0 0 1 [Displayclear and sets DD RAM 1.52ms
address 0 in AC.

Return Home 0 0 0 0 0 0 0 0 1 % |Sets DD RAM address 0 in AC and 3Tus
returns display being shifted to
original position. |
DD RAM contents remain unchanged

Entry Mode Set 0 0 0 0 0 0 0 1 I1/D S |Sets cursor move direction and 3Tus
specifies shift of display are
performed in data read/yrite.
| /D=1:{ncrement, |/D=0:Decrement
S=1:Accompanies display shift

Display On/Off 0 0 0 0 0 0 1 D C B |[Setsof display On/0ff(D), cur- 3Tus

Control sor On/0ff(C) and blln% of cur-
sor position character(B).
Cursor or . 0 0 0 0 0 1 S/CRL x x [Moves cursor and shifts display 56us
Display Shift without changing DD RAM contents

S/C=1 : Display shift

$/6=0 : Cursor shift

R/L=1 : Shift to the right

R/L=0 : Shift to the left

Function Set 0 0 0 0 1 DL A * M M0 |Sets interface data lepath(DL), 3Tus

Display address mode(Ag- .
DL=1 :°8 bits, DL=0 : 4 bits
=0 : Addressing mode 1
=1 . Addressing mode 2
M1=0: 16-Character 1-Line
'Mi=1: 8-Character 2-Line
M0=0: Pin configuratjon mode A
M0=1: Pin configuration mode B8
Set CG RAM 0 0 0 1 % <«— A — |Sets CG RAM address. After this 3Tus
Address instruction, the data is trans-
ferred on
Set DD RAM 0 0 1 <—— Aoo ——-> | Sets DD RAM address. After this 3Tus
Address instruction, the data is trans-
ferred on DD RAM.
Read Bugy Flag 0 1 BF <—— ACop ~—~——> | Reads busy flaf and AC contents. Ous
& Address BF=1 : Internally-operating
0 1 BF *# % <— AGcc =—— |BF=0 : Can accept instruction
Write Data to 1 0 % ¥ *x <Hrite Data(CG)— |Writes data into CG or DD RAMs. 3Tus
CG & DD RAM
1 0 <—— HWrite Data(DD) ———
Read Data from 1 1 % % % <Read Data(CG) — |Reads data from CG or DD RAMs. 56us
CG or DD RAM |—
1 1 <—— Read Data(DD} ———

Explanation of
Abbreviation

DD RAM :
Acc - CG R
: Address counter use

AC

AM address, Aoo

Display data RAM , CG RAM : Character generator RAM
DD RAM address, Corresponds to cursor address
d for both of DD and CG RAMs

*¥=Don’t Care
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(3—1) Description of each instructions

(a) Maker Test

RS R/W DB, DBs DBs DB« DBs DB DB DBo
code [0 [0 [0 JTo Jo Jofo jofo o]

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

on.)
All "0” code in 8-bit length is usable for NOP ( Not OPerating instruction ).

(b) Clear Display

RS R/W DB, DB: DBs DB. DBs DBo DB: DBo
Code [0 JO Jo Jo Jo [o]o o o i

Clear display instruction is executed when the code "1” is written into DBo. MWhen this
instruction is executed, the space code (20)x is written into every DD RAM address, 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 S of entry mode does not change.

Note: The character pattern for character code (20)x must be blank code in the user-defined
character pattern(Custom font).

(c) Return Home

RS R OB, DB: DBs DB« DBs DB, DB. DBo
Gode [0 [0 Jo Jo Jo Jo Jo o [1 [* | #=0ontcare

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

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

B R/ DB, DB DB DB DBs DB DB Do
coce [0 O Jo Jo o o Jo |1 [im]s |

Entry mode set instruction which sets the cursor moving direction and display shift
On/0ff, is executed when the code "1” is written into DB, and the codes of (1/D) and (8) 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.

/D Function

1 Address increment: The address of the DD 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 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 left at 1/D=1 and

1 shift to the right at the [/D=0. The shift is operated only for the charac-
ter, so that it looks as if the cursor stands still and the display moves.
The display does not shift when reading from the DD RAM and writing/reading
into/from CG RAM.

0 The display does not shifting.

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

RS R/ DB, DB DBs DB, DB; DB, DB. DBo
Gode [0 |0 Jo Jo Jo Jo 1 [ ]c |8

Display On/Off control instruction which controls the 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 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

¢ - Function

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 position character is blinking. Blinking rate is 455.2ns at or
1 fosc=210kHz. The blink is displayed alternatively with all on (it means
all black) and characters display. The cursor and the blink can be disp-
Vayed simuitaneously.

0 The character does not blink.
. | | [m m| | | [m] HEENER
| [mim(m] | BooOE HEEEN
ROoic | (mmim} | HEEEN
ECEHENR [ (mimm| | REREEEN
mOoOoCim ERERE EEEEN
ROCOOE EmOOCOE HREEN
OamEn BOODOE HAENEN
EREEN Oo0o0oo AENEN

Cursor

Character Font 5 x 7 dots

(1) Cursor display example

WNew Japan Radio Lo, Lid.
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(2) Blink display example
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(f) Cursor/Display Shift

RS RM DB, DB DBs DB« DBs DB DB: DBo
Code [0 J0 Jo [0 Jo J1 [se[rmt |+ [+ | #=0ontecare

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. - v

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 DBa 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 posjtion to the left 2Acg_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.
i i Shifts the entire display to the right and the cursor follows it.

, New Japan Radio Co. L.
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(g) Function Set

RS R/ DB, DB DBs DBs DBs DB. DB DBo
Code [0 |0 J0 JO [ 1 [DL[A [+ [ W |W]| *=Don'tcare

Function set instruction which sets the interface data length, the addressing Mode for the
DD RAM, 1-line or 2-line display, and Pin configuration mode, is executed when the code
"{" is written into DBs and the codes of (DL), (A), (M1) and (M0) are written into DB«(DL),
DBs(A), DB (M1) and DBo(MO), as shown below (character font is fixed 5 X 7 dots).

(DL) sets the interface data length, (A) sets the DD RAM address mode (00)u through (0F)«
or (00)u through (07)u and (40)x through (47)x, (M) sets the number of display line either
the 1-line or 2-line display, and (M0) sets the Pin configuration for Common and Segment
drivers as shown in coordinates.

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 ' Funect i on
1 Set the interface data length to 8 bits (DB~ to DBo)

0 Set the interface data length to 4 bits (DB» to DB4)
The data must be sent or received twice.

. Function
Set the Addressing Mode 1 for the DD RAM
1 Set the Addressing Mode 2 for the DD RAM

M1 ‘ - Funection
0 Set the 16-Character 1-Line Display
1 Set the 8-Character 2-Line Display

RO ‘ Function
0 Set the Pin configuration mode A for Common and Sesment Driver | Refer to .
- - - - coordinates
1 Set the Pin configuration mode B for Common and Segment Driver

New Japan Radio Co.Ltd.
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(h) Set CG RAM Address

RS R/W DB, DBs DBs DB. DBs DB DB DBo
code [0 [0 Jo [+ [« [a [ A [a[a [ a | *vontcare

<«Higher Lower —
order bit order bit

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

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

(i) Set DD RAM Address

RS R/W DB, DBs DBs DB« DBs DB. DB: DBo
code JO Jo [+ [aaalalafalal]
<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 "AAMAAA" is written into the address counter
(AC) tozether with the DD RAM addressing condition. After this instruction, the data writing/
reading is performed into/from the DD RAM.

Note : When the "Addressing mode 1”7 selection, (00)u through (0F)u are available but (10)x
through (7F)s are ignored. When the "Addressing mode 2" selection, (00)u through
(07)x and (40)x through (47)u. are available but (08)u through (3F)u and (48)u through
(7F)x are ignored.

(J) Read Busy Flag & Address

RS R/MW DB DBs st DB, DBs DB DB: DBo
code [0 [ 1 [8F A [a [a Jafalafal]
<Higher order bit Lower order bit—>

This instruction reads out the internal status of the NJUG460A. When this instruction is
executed, the busy flag(BF) which indicate internal operation is read out from DB; and the
address of CG RAM or DD RAM is read out from DBs to DBo (the address for CG RAM or DD RAM
is determined by the previous instruction).

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

l WNew Japan Radio Co. LEd.
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(k) ¥rite Data to CG or DD RAM

RS R/M DB, DB, DB; DB, DB, DB, DB DB
Gode [1 |0 [x | % [« {o [0 [ D [0 |carm

<Higher Lower —> % =Don’t care
order bit order bit

RS R/W DB, DB: DBs DB. DBs DB, DB DB
code [ 1 [0 JTo [o Jo [o [o o [0 [0 |wormw
<«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 5-bit data "DDDDD” are written into the
CG RAM, and the binary 8-bit data "DDDDDDDD” are written into the 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) performed
automatically according to the entry mode set. And the display shift is also executed acco-
rding to the previous entry mode set.

(1) Read Data from CG or DD RAM
' DB

RS R/W DB, DBs DBs DB DBs DB, DB, DB
Code [1 [t [ #« [* [« [o [0 ]o [p |0 |corm
<Higher lower > % =Don't care
order bit order bit
RS R/W DB, DBs DBs DB« DBs DB, DB, DBo
Gode [1 [t [0 [0 [0 Jo [d o [p [D |corw
<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 5 bit data "DDDDD" are read out from
CG RAM, and the binary 8 bit data "DDDDDDDD" are read out from 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.

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
instructions to either of the CG RAM or DD RAM.  Even if the read instruction is exe-
cuted after this instruction, the addressed data can not be read out correctly. For
a correct data read out, either the address set instruction’ or cursor shift instruc-
tion (only with DD RAM) must be implemented just before this instruction or from the
second time read out instruction execution if the read out instruction is executed 2
times consecutively.

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

(a) 16-character 1-line in 8-bit operation Addressing Mode 1 (Using internal reset circuits).
At the i6-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.
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.

I . o |nitialized.

l Power On No display appears.

RS R/W DB, DBs DBs DB. DBs DB2 DB: DBo

- : Set the 8-hit tion, 16
[Functlon Set 44] {‘0 I 0 I 0 | 0 I i l 1 I 0 [ ¥ | 0 | 0 l ;§na£g§¥?gui;{?§§r§$é§zay.
| _ Addressing Mode 1

[Dise-0n/0tt cont | [ 0] 0] oA| o o] o] 1] 1] 1] 0] Turns;on,diselay and, our,

Elay is in
space mode by the initial-
| ization.
{
Example for set address
|Entry Mode Set l I 0 i 0 | 0 | 0 | 0 l 0 | 0 l 1 l 1 l 0 ! increment and cursor risht
shift when the data write
J to the DD or GG RAM.

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

(b) 8-character 2-line in 4-bit operation Addressing Mode 2 (Using interna! reset circuits).

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

When the power is turned 'on, 8-bit operation is selected automatically, therefore the
first input is performed under 8-bit operation. In this operation, full instruction can not
input because of terminals DBo to DBs are no connection.  Therefore, same instruction must
be rewritten on the RS, R/W and DB; to DBs, as shown below. Since one operation is completed
by the two accesses in the 4-bit operation mode, rewrite is reuired to set the instruction
code in full. 8-character 2-line in 4-bit operation is shown as foilows:

Initialized.
(7 Power On AAAJ No display appears.
RS R/W DB DBs DBs DBa

- Set the 4-bit operation.
[Functton Set ] l 0 l 0 l 0 I 0 I 110 | This step is executed in 8-bit mode
set by the initialization.

J
- Set the 4-bjt operation / 2-line
[Functlon Set ] 01 0j010] 1[0 8-Character display / Pin configur-
0 0] 1] %[ 1} 1 atlon mode B / Addressing Mode
] The 4-bitoperation starts from this
1 step.

- Turn on display_and cursor.
| Disp.On/0ff Contg] 01010701010 Entire display is in space mode by
ojo0{1y1111]0 the initialization.

¢ Example for set address increment
[Entry Wode SegAAJ 0l 0f 0| 0] 010 and cursor right shift when the
0 data write to the DD or CG RAM.

|

¥
Wirite data to the DD/CG RAM
and set the Instruction

New Japan Radio Co. L.
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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 NJUG4BOA must be initialized by the instruction.

(a) Initialization by Instruction in 8-bit interface

Initialized.
{AiPower On | No display appears.

4

Wa;t more than 15ms
after Voo rises to 4.5V

\! RS R/W DB; DBs DBs DB. DBs DB2 DB, DBo . St
Function Set o] ol ol o 1] 1] %] %} ¥| % (gngfiovnterface {ength)
l | [oT ol o[ o 1] 1] #] #] #[ #|
)
lWait more than 4.1ms I
{
Function Set ol ol ol of 1] 1] %] % | %[ (8-bit interface length)
Function Set
{
lWait more than 100us |

¥
IFunction Set AAJ F]il 0 | 0 I 0 I i l 1 I ¥ | ¥ l ¥ |AEJ Fugcﬁ:gnl?tegface Iength)

Busy Flag(BF) can not be
i checked before this step,
- but 1t can be checked
Wait more than 100us after this step.
1 or Busy Flag Check After this step, busy
flag(BF) check or longer

waiting time than each
instruction _ execution
time is required.

RS R/w DB, DBs DBs DBs+ DBs DBz DB: DBo ngcﬁgﬁagtgﬁt 0 ?ggtlon.
[Functi?: Set l [AOAI 0 I 0 l 0 l 1 l 1 l 1 I % l 0 | 0 I i&grggQIQEUﬁSEéog mode A,

’Displayﬂff 1] o] o| o[ of o[ o] 1] o] o] o]

[msp!ay Clear | [0] 0] o[ of of o[ o[ o] of 1] E:‘:EE%'LZQIET;t:ﬁéhZEﬂ%EE
data wrlte to the DD or

fEntryModeSetJ (ol o] o] o[ o] o o[ 1] 1] 0]
4

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

P ——

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

| Initialized.

Power On No display appears.

Y

Wait more than 15ms
after Voo rises to 4.5V

) RS R/W DB, DBs DBs DBa4 Fun
| Function Set 44] l 0 l 0 I 0 | 0 I 1 I 1 l (8- nterface fength)
|
[Wait more than 4.ims I
\)
X Function S
I Function Set ] l 0 l 0 i 0 | 0 l 1 I 1 I (8- t |nterface length)
V
IWait more than 100us l
¥ .
- Function Set
[Function set | [0 o o] o] 1] 1] (&bt interface length)
Busy Flaﬁ BF) can_ not
J checked before this step,
- but it can be checked
Wait more than 100us after this step. -
or Busy Flag Check ?fter this step, busy flag
BF) check or longer wait-
| ing time than each In-
| struction execution time
[ is required.
l RS R/W DB, DBs DBs DBa Functijon Set in 8-bit inter-
- face length,
IFunctlon Set 4] I 0 I 0 | 0 I 0 I 1 I 0 ] (Set 4- blt interface length)
)

- Set the 4-bit operation,
‘ lFunct|on Set ] 0(0[O0fO0f 1[0 16~Character 1-Line,

0 0L O} x[ 0[O Pin Configuration mode A,
\ Addressing Mode 1.

[oiselayort | {0l ol o] ofofo

)
- Example for set address
l Display Clear I 010101000 increment and cursor right
010101001} 1 shift when the data write
¥ to the DD or CG RAM.
lEntry Mode Set I ol 0l otofofOQ
. 0010} 1} 1|0

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

WNew Japan Radio Co. L.
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(4) LCD DISPLAY

(4—1) Power Supply for LCD Driving

NJUB460A incorporates bleeder resistance to generate the LCD display driving waveform.
The bleeder resistance is set 1/5 bias suitable for 1/18 duty ratio and 1.5kQ per resi-
stance.
Furthermore, the bias level can be changed by connecting external resistance between the Vo,
Vs terminals, if needed. :

LCD Driving Vol tage vs Duty Ratio

Duty Ratio 1/16
Bias 1/5
Power
V2 Vop-2/5Vvco
Supply
Vs Voo—3/8Vcop
Vs Voo-Yico
Voo
O_.__-—
AN
Y2 O- \
viLco
Va (O Va
Re
\
Re
Vs O Vs
NJUB460A internal

(4—2) Relation between oscillation freauency and LCD frame frequency.

LCD frame freauency example mentioned below is based on 270kHz oscillation.
The clock for the LCD Driving is using 270/2 kHz (1 clock=7.4us).

1/16 duty
80clock
€1 21 31 4l 18] 11 21 31 4 P 16l 11 2] 3
Voo T
A\ A
Vi
C oM, Vs
Va
Vs
le 1Frame I 1Frame N
N I i

1 frame = 7.4(us) x 80 x 16 = 9,472(us) = 9.472(ms)
Frame frequency = 1/9.472(ms) = 105.6(Hz)

New Japan Radio Co. Ltd.
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(5) Interface with MPU

NJUB4B0A can be interfaced with both of 4/8 bit MPU and the two-time 4-bit or one-time 8-bit
data transfer is available.

(5—1) 4-bit WPU interface

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

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

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

RS
I p—— .
V2 /A VA U A WY A W A W A O A W
B v v
Internal Sun.us————-l_—::zr|
NO
ws, 7/ XN/ Toadne ) /7N > nes X[ /X0 X0 X/ 1/
Instruction Busy Flag Busy flag Instruction
¥riting Check Check ¥riting
RS
R/¥ -

VAR VANV W N

o8y X 1R R
DBe X Re AR XAesC

DB 1Rs X IR1) AC3 AC, pRs( X R
e X RN @ Xam X
Writing instruction into [Readout Busy Flag(BF) Readout data Register(DR)
instruction Register(IR) and Adress counter (AC)

(5—2) 8-bit MPU interface

RS

R/W _______/7 \__.__—__.

] —W \
Internal Status—————-—l operation 1 I

No

o8, 22 ara X2/ ey LU sl LTI s [17T0X0axa X777 171
Writing Instruction into | Besy Flag Busy Flag Busy Flag Writing lmstruction inte
Instruction Register{IR) Check Check Check Instruction Register(IR)

New Japan Radio Co. LEd.
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W ABSOLUTE MAXIMUM RATINGS : ( Ta=25°C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage ' Voo -03~+1.0 v
Input Voltage Vin - 0.3 ~ Vopt0.3 v
Operating Temperature Topr - 30 ~+ 80 C
Storage Temperature Tste -85 ~+125 C

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

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

Note 3) The relation : Voo>Vs=Vsour , Ves=0V must be maintained.

Turn on Voo first then turn on V5 must be required.

Note 4) Decoupling capacitor should be connected between Voo and Vss due to the stabilized

operation for the LSI.

M ELECTRICAL CHARACTERISTICS ( Voo=5V10%, Vss=0V, Ta=-20 ~ +75C )
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNIT | NOTE

Operating Voltage Voo 4.5 5.0 5.5 V

Vins All Tnput/Output 2.3 Voo

1 Terminals except 0SC and E

Vit | Terminals 0.8
Input Vol tage 2 Vinz Only 0SC Terminal Vool Vo v 5

VI L2 1 -0

3 zi:: Only E Terminal  LRAL: OY;CDD

Vou =1 ou=0.205mA 2.4
Qutput Voltage Vo 1ou=1.6mA 0a v 6
Driver On-resist.(COM) | Rcom fp=450uA(Al1 com.term.) 20 wal s
Driver On-resist.(SEG) | Rsec Ip=50uA(All seg.term.) 30
Input Leakage Current fu Vin=0 ~ Voo -1 1 " 1
Pull-up Resist Current| -le Voo=bV 50 125 250
Operating Current lop CR Oscillation 1.0 1.8 mh | 8

Voo=bV, fosc=270kHz
o V2 Ta=25"C, Voo=5Y, Vs=0V 2.7 3.0 3.3

LCD Driving Vol tage Measurement Terminal is v

Vs SEG. 1.1 2.0 2.3
Bleeder Resistance Rs Vop-Vs=5V

T4s25°C 3.1 7.5 1.3 | kQ

Oscillation Freauency | fosc 190 210 350 kHz
LCD Driving Vol tage Vieo | Vs Terminal, Voo=5V Voo-3 Voo-b | V 10

New Japan Radio Co.Ltd.
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Note 5) Input/Output structure except LCD driver are shown below:

Input Terminal Structure
Input/Qutput Terminal Structure

\'"4 )]
ruos § VOP vop
PHOS E—U
_| r l—{ ruos
O
NNOS :

_J NWOS V.'

rnos ‘G:— ENABLE
E Terminal :
uuosél——0<]—c DATA

D e
o

PHOS

é DBo to DB+ Terminals

NuOS

RS, R/W and RESET Terminals

Note 6) Apply to the Input/Output Terminal.

Note 7) Excepnt pul |-up resistance current and output driver current.

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

Note 9) Rcom and Rsec are the resistance values between power supply terminals(Voo, V2, Vs, Vs)
and each common terminal (COM:; to COM.s), and supply voltage (Voo, V2, Vi, 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 10) Apply to the output voltage from each COM and SEG are less than =0.15V against the LCD
driving constant voltage(Voo, Vs) at no load condition.

» Bleeder resistance

Vop
Rs
\ B
Ra
V2 V2
RB%
Vi Va
Re
Vi
Re
Vs O * Vs
NJUB46OA internal

New Japan Radio Co.LEd,
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. Bus timing characteristics (Voo = 5.0V10%, VSS = 0V, Ta = -20 ~ +75C)

Write operation sequence ( Write from MPU to NJUB4BOA )

PARAMETER SYMBOL | MIN MAX | CONDITION |UNIT
Enable Cycle Time tevee 500
"High” level | PHex 220
"Low” level | PWew 280

Enable Pulse Width

Enable Rise Time, Fall Time tee, tes 20

Set up Time RS, R/W-E tas 40 fig.1 ns
Address Hold Time tan 10

Data Set up Time tosw 60

Data Hold Time tu 10

Timing Characteristics (Write operation)

"4
Vint VIHl\<:i7
RS ><< ViLl ViLy
¢ tAS : A AN
R/W Kk VILL A Vi

Pogh—— i ta
' tEf
E Vs Vi PWeL
VLK L_ b UL B, T
o tosn) Lt
r
ViRl ‘%&T
DBe ~DBr | Valid Datal
Vil Vit

tCYCE

fig. 1 The timing characteristics of the bus write operating sequence.
(Write from MPU to NJUG4G0A)

Read operation sequence ( Read from NJUG460A to MPU )

PARAMETER SYMBOL | MIN MAX | CONDITION JUNIT
Enable Cycle Time tevee 500
"High” level | PWex 220
"Low” level | PWew 280

Enable Pulse Width

Enable Rise Time, Fall Time ter, ter 20

Set up Time RS, R/H-E tas 40 fig.2 ns
Address Hold Time tau 10

Data Delay Time toor 240

Data Hold Time tour 20

DBO~DB7 Load Condition : C.=100pF

New Japan Radio Co. Lt
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Timing Characteristics (Read operation)

RS 4#:>< Vil Vit ><i
< Vit . Vit
o« tas Al
vy
R/W Vil SROVin
P WEH =~ \tAM PWeL
E V103 Vi3
_________,ylgql/’ ViL3 N g £ Vius
. tg— ] [~ thoR 1pHR
g ALY JVour
DBy ~ D Br Valid Data X
VoLi oLt

teyee

fig. 2 The timing characteristics of the bus read operating sequence.
(Read from NJUG460A to MPU)

« The Input Condition when using the Hardware Reset Circuit

PARAMETER SYMBOL | MIN MAX | CONDITION |UNIT
Reset Input "L" Level Width trse 1.2 fosc=80kHz | ms
Input Timing | |
tRSL VDD
RESET Vio

New Japan Radio Co.LE.
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I LCD DRIVING WAVEFORM
1/16 Duty Driving

112130416161 7181941011LNZII3IMIIGIE]1 12 (31416161718 (9110111112113114]15{16

COoM:
COM:
COM,
COM.
COMs
COMs
COM:
COMs

COMs

COMur
COMu
COMiz
COMus
COM,

COMis
COMis

SEG.
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M APPLICATION CIRCUITS

(1) LCD display interface  Pin configuration mode A (BOTTOM VIEW)

1avanes

i LCD Panel
o (16-Character 1-Line)
SEG1 seeni20] 40 resreenr 21 20 seeeeey 1
21 .-..----40
T — NPT T S — SEG40
COMS COM1B
NJUBG460A
 com BOTTOM VIEW COMY

Mode A, 16-Character f-Line display example
(MO=0, M1 =0)

5|

LCD Panel
(8-Character 2-Line)

?H
!
=

— " NJUB460A

COM1 BOTTOM VIEW coM9

Mode A, 8-Character 2-Line display example
(MO=0. M1=1)

New Japan Radio Co. L.
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(2) LCD display interface  Pin configuration mode B (TOP VIEW)

LCD Panel
SEGI cwne2Q] 40 rereeen . 21 20 serere 1 (16-Character 1-Line)
21 sseasuse 40
L
L— SEG? ---
cous NJUG460A
COM1 TOP VIEW COMg

Mode B, 16-Character t-Line display example
(MO=1,.M1=0)

LCD Panel
(8-Character 2-Line)

LL SEGT - e SEG20 SEG21eemimienncns SEGAO
coM8 COM16

NJUB460A

“|L_______

COM1 TOP VIEW COMS

Mode B, 8-Character 2-Line display example
)
(MO=1_MI1=1)

New Japan Radio Co. L.
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MEMO

New Japan Radio Co.Ltd.

[CAUTION]

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




