NJUG646 0A

PREL IMINARY

16—~CHARACTER 1—LINE DOT MATRIX LCD
CONTROLLER DRIVER

M GENERAL DESCRIPTION M PACKAGE OUTLINE

The NJUG4BOA 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 G and R, therefore no
external components for oscillation are required.
The microprocessor interface circuits which operate J

M4z frequency, can be connected directly to 4bit/8bit
microprocessor .
The character generator consists of 7,680 bits ROM and NJUG460AC
32 x 5 bits RAM. The standard version ROM is coded with
192 characters including capital and small 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
® High 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 Segment 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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M PAD LOCATION
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Chip Size : X =4.10nm ., Y = 2.50mm
Chip Center = X = Oum , Y = Oum
Pad Size  : 50um X 50um
(VDD, Vss, Vs: 250um X 50um)
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NJU646 0A

B COORDINATES
Pad Name CENTER Pad Name CENTER
Pin No. | Pin configuration Pin No. | Pin configuration
Mode A 1 Node B X=(aum ) {Y=(um ) Wods A | Hods B X=(um ) | Y=Cum )

1 0SC, 0SC; -1742 -1078 38 SEG:, SEGso 950 1079
2 0SC2 0SC- -1514 -1078 39 SEG, 2 SEG2s 850 1079
3 Vss Ves -1231 -1078 40 SEG, s SEGze 750 1079
4 Voo Voo -931 -1078 41 SEG,4 SEG2+ 650 1079
5 Vs Vs -631 -1078 42 SEG.s SEG26 550 1079
6 Vs Vs -408 -1078 43 SEGis SEG2s 450 1079
7 Vo Ve -164 -1078 44 SEG:+ SEG24 350 1079
- NG1 NC1 93 -1078 45 SEG: s SEG-s 250 1079
8 RESET RESET 368 -1078 46 SEG.s SEG22 150 1079
9 RS RS 508 -1078 41 SEG2o SEG21 50 1079
10 R/ R/M 649 -1078 48 SEG2, SEG20 -50 1079
11 £ E 786 -1078 49 SEG2- SEGiso -150 1079
12 DB DBo 945 ~1078 50 SEG23 SEGis -250 1079
13 DB DB, 1085 -1078 51 SEG24 SEG, - -350 1079
14 D8 DB 1225 -1078 52 SEG2s SEG16 -450 1079
15 DBs DB 1365 -1078 53 SEG2s SEG:s -550 1079
- NG2 NC2 1510 -1078 54 SEG2- SEG,4 -650 1079
- NC3 NC3 1725 -1078 55 SEG2s SEG. 5 -750 1079
16 DB.4 DB, 1882 -876 56 SEG2s SEG;» -850 1079
17 DBs DBs 1882 -136 51 SEGso SEG: . -850 1079
18 DBs DBs 1882 -596 58 SEGa. SEGio -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 SEGsa SEG~ -1350 1079
22 COMs COM, . 1882 -46 62 SEGss SEGs -1450 1079
23 COM.4 COM., - 1882 54 63 SEGss SEGs -1550 1079
24 COMs COM:s 1882 154 64 SEG3~ SEG4 -1650 1079
25 COMs COM. 4 1882 254 65 SEGss SEG; -1750 1079
26 COM, COM.s 1882 354 - NC5 NCH -1882 918
27 COMs COMis 1882 454 66 SEGso SEG. -1882 596
28 SEG;, SEG.o 1882 554 67 SEGao SEG: -1882 496
29 SEG. SEGao 1882 654 68 COM:s COMs -1882 396
- NC4 NC4 1882 890 69 COM,s COM- -1882 296
30 SEGs SEGas 1750 1079 70 COM.» COMs -1882 196
31 SEG. SEGs+ 1650 1079 " COM. 5 COMs -1882 96
32 SEGs SEGss 1550 1079 12 COM. 2 COM. -1882 -4
33 SEGs SEG3s 1450 1079 13 COM1 COMs -1882 -104
34 SEG, SEGza4 1350 1079 14 COM1o COM2 -1882 -204
35 SEGs SEGs3 1250 1079 75 COMs COM, -1882 -304
36 SEGs SEGs- 1150 1079 - NC6 NGB -1882 -548
37 SEG:o SEGs. 1050 1079 - NC? NCT -1882 -856

Note) NC1 to NC7 are Dummy Pad.
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NJU&6460A

Il TERMINAL DESCRIPTION

PAD NO.
Pin Configuration SYMBOL FUNCT I ON
Mode A | Mode B
4 4 Voo Power Source ( +HV )
3 3 Vss Power Source ( OV )
1,6,5 7.6.5 V2,V3,¥s | LCD Driving Power Source
Osci | lation Frequency Adjust Terminals. Normally Open.
1,2 1,2 0SC,, 08C. | (Oscillation C and R are incorporated, Osc Freq.=270kHz)
For external clock operation, the clock should be input
on 0SC,.
Register selection sienal input
9 9 RS "0" : Instruction Register (Writing)
Busy Flag (Reading)
"1" : Data Register (Writing/Reading)
10 10 R/W Read/Write selection signal input
"0" : Write , "1" : Read
1 1" E Read/Write activation signal input
3-state Data Bus(Upper) to transfer the data between MPU
16~19 | 16~19 DBs~DB» | and NJUG460A
DB, is also used for the Busy Flag reading
3-state Data Bus(Lower) to transfer the data between WPU
12~15 [12~15 DBo~DB: | and NJUG460A
These bus are not used in the 4bit operation
20~27 | 15~68 COM,~COMs | LCD Common driving signal Terminals
15~68 | 20~27 COMs~COM; s | Common driver Location order Select as Shown in Table 4
Pin configuration mode A: M0=0 / mode B: M0=1
28~67 | 67~28 SEG,~SEGso | LCD Segment driving signal Terminals
Segment driver Location order Select as Shown in Table 4
Pin configuration mode A: M0=0 / mode B: M0=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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B FUNCTIONAL DESCRIPTION

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

The NJUG460A incorporates two B-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 Regzister(IR), but it cannot read out from
the Register(IR).

The Register (DR) is a temporary stored register, the data stored in the Rezister (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
addressed 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 Dperation
0 0 Nrite
0 1 'R Read busy flag(DB;) and address counter(DBo~DBs)
1 0 Write (DR to DD or CG RAM)
1 i " Read (DD or CG RAM to DR)

(1—2) Busy Flag (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/W="1" as shown
in Table 1.

New Japan Radio Co. Lt 5-13
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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{(AG) is represented in Hexadecimal.

<Higher order bit Lower order bit— ( Example) DD RAM address " 08 "
ac [acs [ace [ac. [ac. [ac. [ac. [aco | [o To [o J1 Jofo {o]
<« Hexadecimal —=<—  Hexadecimal —— «—= 0 ——-oe—— 8 —_

(1—4—1) 16-character 1-line Display

The NJUB4BOA 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)x for front half
8-character and last half 8-character. " Addressing mode 2 ” is not using consecutive address
likes as (00)n through (07)x and (40)u through (47)x 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-
ion (M1= 0 and 1).

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

«The relation between DD RAM address and display position on the LCD is shown below.

1 2.3 4.5 6 7 8 91011 1213 41516 <Display

Position
1stLineﬁOlOI|02l03104|05|06]07]08IOQIOAIOB]OCIOD|0E|0FI4—DDRAMgddres?)
N COMI~COM8 ——  —  CONG~COMIG Hexadecina

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

( Left Shift Display )
[o1 oz {03 [ 04 o5 o6 Jo7 Jos Jos JoaTos [oc [on o [oF 0o ]

( Right Shift Display )
oF | 00 | 01 |02|03|04|05]oa|o7|08]og|0Alosloc|oolOE|

<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 8 910 1 1213 14 15 16 <Diselay
. Pos
Ist Llnemlm|02|03|04|05|06|07|40|41|42|43|44|45|46I47|<—Db(ﬁéﬂa§gg:;§?)
COMI~CONB  —— CONS~COM16
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NJUG646 0A

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

( Left Shift Display )
Im|02|03|o4|05|05|o7]4o|41|42|43|44|45|45|47[00|

( Right Shift Display )
[47 Too To1 Joz o3 Joa Tos Joe [o7 [ 40 [ 41 [42 [43]44 45 |45 |

(1—4—2) B8-character 2-line Display

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

+The relation between DD RAM address and display position on the LCD is shown below.

1 2 3 45 6 1 8 <Display
—  COMI~CON  ——
st Line [00 |01 ]02 03 {04 {05]06]07 |« posit

. DD RAM Address
and Line |08 |09 [0a |08 |oc {op | oE |oF
N——  COMI~COM1B

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

( Left Shift Display )
st Line |01 ;02|03 {04]05|06|07 |08
2nd Line | 09 { 0A | OB [ OC | OD | OF | OF | 00

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

<Addressing mode 2: A=1, M1=1>

«The relation between DD RAM address and display position on the LCD is shown below.

1 2 3 4 5 6 1 8 <Dislay
—  CONI~CONB ——
1t Line |00 |01 {02 | 03 {04 [05] 06 | 07 ] « Positi

DD RAM Address
ond Line |40 |41 ]42 {43 |44 |45 |46 {47
COMI~COMIE —

New Japan Radio Co. Lt
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When the display shift is performed, the DD RAM address changes as follows:

( Left Shift Display )
1st Line |01 (02103104 |05 060740
2nd Line | 41142143 |44 |45 |46 1|47 |00

( Right Shift Display )
st Line | 47 100 (01|02 [03 |04 | 0506
2nd Line | 07 | 40 |41 | 42143 (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 NJU6460A 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 from (21) u to (7F) w and from (AO) u to (FF) &

5-16 New Japan Radio Co, Lid
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Table 2.

CG ROM Character Pattern ( ROM version =01 )

Upper 4-bit ( Hexadecimal }

Lover 4-bit ( Hexadecimal )

0| /l2|3(4|5]|6]|7 slclolzls
0 ?ﬁw ........
1., P § | 0 FEAEN
2. o ; th
3. T
4. g |l
| Sk
7 R RIS B 7 3 e P e po
8| BRI
9! Al o
Al LR L E i IRREE:
Bl | |'* A [T
Cla e R NI A E =
D . . L -:g E.=.§ ::. o [ o E
E| | TR
RGN EEEE

Character code (1X)u,(8X)u,(9X}u don’t exist.

New Japan Radio Lo, L&
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(1—6) Character Generator RAM ( CG RAM )

The character generator RAM(CG RAM) can store any kinds of character pattern
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,
(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 GG RAM character pattern ( 5 x 7 dots ).

Notes :

the address data (00)u -

Character Code ¢} Character t
e
(DD RAM Data) RAM Address (CG RAMaDatgg
765432 1 0 43 2 1 0 43210
—— - -—— —_
U L U L U L
] °Tﬁ *Brt %ﬂ PPt "Bt
1000
v 001
010
v 011
0000%%00 00: 100
101
110
i 111
1000
« 001
t 010
¢ 011 !
0000%%01 01:100 '
101 '
V110 '
__________________________ LR
000 '
1 001 '
0000%%11 111 5
i 100 |
V101 J
110 :
11 '

1. Character code bits 0 to 1

4 patterns).

Character Pazt rn
Example(1 ?

<«Cursor Position

Character Pattern
Example(2)

<«Gursor Position

% : Don't Care

correspond to the CG RAM address 3 and 4 (2 bits :

2. CG RAM address 0, 1 and 2 designate character pattern |ine 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".
"1” is always displayed on the cursor

CG RAM data bits 0 to 4 are

If there 1s "1” in the 8th line,
position regardless of cursor existence.

the bit

3. Character pattern row position correspond to the

shown above. The bits 5 to 7 of the CG
4. CG RAM character patterns are selected when character code bits 4 to 7 are all
Therefore, the address (00),

0" and addressed by character code bits 0 and 1.
{04)«, (08)x and (OC)u, select the same character pattern as shown in Table 2 and

RAM do not exist.

e 3.
1” for CG RAM data corresponds to display On and "0” to display Off.

5-18
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(1—=7) Tining Generator

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

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

Therefore, when the data write to the DD RAM for example, there will be no undesirable 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 Contro! Circuit

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

ACs ACs ACs ACs AC> AC. AGo

Lol ofofof1]o]of

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

st Line |00|01]oz]os]mloslos|o7|08]09]0A|05|oc|00|0510F|<—Do(ﬁégagggmﬁ)

t Cursor position

(Note) The cursor or blinks appear when the address counter(AC) selects the GG RAM.
But the displayed the cursor and blink are meaningless.
If the AC storing the CG RAM address data, the cursor and blink are displaved in the
meaningless position.

New Japan Radio Co. Lt 5-19
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(2) Power on Initialization by internal circuits
(2—1) Initialization By internal Reset circuits

The NJUG460A

the power is
executed.
During the

turned on.

Internal power on initialization,

kept 10 ms after Voo rises to 4.5V.

Initialization flow is shown below:

I Clear Display I
| DL=1 :8-bit long interface data
) A=0 :Addressing mode 1
Function Set M0=0 :Pin configuration mode A
M1=0 :16-Character 1-Line
| D=0 :Display Off
Display On/0ff =0 .Cursor Off
Control | B=0 :Cursor Blink Off

I 1/D=1: |ncrement by 1

I Entry Mode Set I §=0 :No Shif

5-20

the busy flag (BF) is "1"

is automatically initialized by internal power on initialization circuits when
In the internal power on initialization,

following instructions are

and this status is

NOTE

if the condition of power supply
rise time described in the Elec-
trical Characteristics s not
satisfied, the jnternal Power On
fnitialization Gircuits will not
operate and initialization will
not be performed.

In this case the initjalization

by MPU software is required.
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(2—2) Initialization By Hardware

NJU6460A

The NJUB4BOA 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 Gircuit

RESET >— Hardware Reset _I
System Reset
Hp ’

Power on Reset

*Timing Chart

External Reset «Dver 1.2ms—>

Signal

|« 10ms = |

Busy | L

(3) Instructions

The NJUB4GOA incorporates two registers, an Instruction Register (IR) and a Data Register (DR).
These two registers store controf information temporarily to allow interface between NJUG460A

and MPU or peripheral ICs 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 in Table 4. based on fcp or fosc=270kHz.
If the oscillation frequency is changed, the execution time is also changed.
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NJU6460A

Table 4. Table of Instructions
¢c 0 D E EXEC
I NSTRUGT 1ONS RS R/W DB~ DBs DBs DBs DBs DB- DB: DBo DESCRIPTION TIME
Maker Test 0 0 0 0 0 0 0 0 0 0 [AIl"0" code is using for maker —
testing.
Clear Display 6 0 0 0 0 0 0 0 0 1 Display clear and sets DD RAM 1.52ms
address 0 in
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
oruﬁlnal position.
AM contents remain unchanged
Entry Mode Set 0 0 0 0 0 0 0 1 I/D S |Sets cursor move direction and 37us
specifies shift of display are
performed in data read/write.
I/D 1:Increment, |/D=0:Decrement
S=1:Accompanies display shift
Display On/Off 0 0 0 0 0 0 1 D C B jSets of display Un/Uff(D) cur- 3Tus
Control sor On/0ff(C) and blln% cur-
sor position character(B g
Cursor or i 0 0 0 0 0 1 S/CRL % x |Moves cursor and shifts display 56us
Display Shift without changing DD RAM contents
$/C=1 : Display shift
S/C=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 MO |Sets interface data lepgth(DL), 3Tus
Display address mode(Ag
D=1 : 8 bits, DL=0 : 4 bits
A=0 : Addresslng mode 1
A=l Addresstnz mode 2
M1=0: 16-Character 1-Line
M1=1: 8-Character 2-Line
MO=0: Pin configuratjon mode A
MO=1: Pin configuration mode B
Set CG RAM 0 0 0 1 % <«— A —— |Sets CG RAM address. After this 3Tus
Address instruction the data 1s trans-
ferred on C6 RA
Set DD RAM 0 0 1 «—— Aon ——— | Sets DD RAM address. After this | 37us
dress instruction the data is trans-
ferred on DD RA
Read Busy Flag 0 1 BF «—— AGoo - 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. 3lus
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 DD RAM : Display data RAM , CG RAM : Character generator RAM
Abbreviation |Acc : CG RAM address, Avo : address, Corresaonds to cursor address
AC : Address counter used for both of DD and CG R
*¥=Don't Care
5-22 New Japan Radio Co. Lid.
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(3—1) Description of each instructions

(a) Maker Test

RS R/W DB, DB DB- DB. DB DB. DB DBo
Gode {0 [0 Jo Jo {o Jo Jo oo o]

AIl ”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. DB, DB. DB, DB,
Gode [0 |0 [0 Jo [o Jo [o oo 1]

Clear display instruction is executed when the code "1” is written into DBo. When this
instruction is executed, the space code (20)u is written into every DD RAM 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)u must be blank code in the user-defined
character pattern(Custom font).

(c) Return Home

RS RM DB DB DBs DB. DB DB, DB, DBo
Gode J O [0 [0 [0 [o [o oo [1 [* ] #=pontcare

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

The DD RAM contents do not change.

New Japan Radio Co. L1, 5-23
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(d) Entry Mode Set

RS R/W DB, DB DBs DB. DBs DB. DB DBo
code [0 Jo Jo Jo Jo oot {m]|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 (8) are
written into DB.(I1/D) and DBo(S), as shown below.

(1/D) sets the address increment or decrement, and the (S) sets the entire display shift
in the DD RAM writing.

/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 (G 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 |/D: shift to the left at |/D=1 and

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

0 The display does not shifting.
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(e) Display On/0ff Control

RS R/W DB, DB DBs DB. DB DB. DB, DBo
Gode [0 [0 Jo [o Jo o1 {o]c [B]

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

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 455.2ms at or 555
1 fosc=270kHz. The blink is displayed alternatively with all on (it means

all black) and characters display. The cursor and the bllnk can be disp-

layed simultaneously.

0 The character does not blink.
ONERC] || | | [m] HEEREN
[ [m|mim] | BOIOOK NHEEREDE
ROO00 | (mm(m] | EEEENR
| @] | || | mjmia] | RBEEER
ROOCE AREEN BEEER
HO0OCE | (mimim| | [ T[]
ONENN BOOCOm [ 1 1 [ ]|
IIWFI OoononO HERRE
Cursor
Character Font 5 x 7 dots Alternating display
(1) Cursor display example (2) Blink display example
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(f) Cursor/Display Shift

RS R DB, DB DBs DB. DB DB, DB, DBo
Gode [0 Jo [o [0 [o 1 [sm|ru[* [+ | #=nontcare

The Cursor/Display shift instruction shifts the cursor position or display to the right or
left without writing or reading display data. This function is used to correct or search
the display.

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 (5/C)
and (R/L) are written into DBs(S/C) and DB-(R/L), as shown below.

S/C R/L Funcection
0 0 Shifts the cursor position to the left E is decremented by 1;
0 1 Shifts the cursor position to the right is incremented by 1
1 0 Shifts the entire display to the left an the cursor follows it.
1 1 Shifts the entire display to the right and the cursor follows 1t.
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(g) Function Set

RS R/W DB, DB: DBs DB, DBs DB DB, DBo
code [0 [0 [o [o [+ [ou]a [« [m{m] *x=pontcare

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 (MO} are written into DB.(DL),
DBs(A), DBi(M1) and DBo(M0), 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 (OF)w
or (00)u through (07)x and (40)u through (47)x, (M1) 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 Function
1 Set the interface data length to 8 bits (DB~ to DBo)

0 Set the interface data length to 4 bits (DB- to DB.)
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
MO Function
0 Set the Pin configuration mode A for Common and Segment Driver | Refer to
] - ; - coordinates
1 Set the Pin configuration mode B for Common and Segment Driver
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(h) Set CG RAM Address

RS R/ DB, DB DBs DB, DB DB. DB, DBo
code [0 [0 o [+ [« [ A Ja [ a]a [ A ] #bontcare

«~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 DBs to DBo as shown above.

The address data mentioned by binary code "AAAAA” is written into the address counter
(AC) tomether 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 [O [0 [0 [a [a[aaa]a[n]
<Higher order bit Lower order hit—>

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 "AAAAAAA” is written into the address counter
(AC) together 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” selection, (00)u through (OF)x are available but (10}«
through (7F)x are ignored. When the "Addressing mode 2" selection, (00)u through
(07)x and (40) through (47)u are available but (08)u through (3F)x and (48)u through
(7F)x are ignored.

(i) Read Busy Flag & Address

RS RM DB, DBs DBs DB. DBs ©DB. DB DBo
code [O [0 [r [ a [a Ja A [a{a [a]
<«Higher order bit Lower order bit—

This instruction reads out the internal status of the NJUB4BOA. 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.
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(k) Write Data to CG or DD RAM

RS R/ g DB= DBs DB: DB, DB, DBg
Code | 1 0 3 ¥ % D ] ] D D ](CG RAM)
<«Higher Lower — % =Don't care
order bit order bit

RS R/M DB, DB DB: DB. DB, DB; DB, DB
code [1 Jo [0 [o [o o [p [0 [0 [p |oorw
<«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 B8-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
RS R/W DB, DBs DBs DB. DB: DB DB, DBp

Gode [ 1 [0 [x [x [+ [0 {0 [0 [0 [0 |snm
<«Higher Lower — % =Don't care
order bit order bit

RS R/W DB, DBs DBs DB. DBs DB, DB, DBy
code[1|1|D|D|D|D|D|o|0|o|(vow)
<«~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.
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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 16-character 1-line display, the Function set, Display On/0ff Control and Entry Set
Instruction must be executed before the data input, as shown below.
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.

Power On l

Initialized.
No display appears.

{ RS R/W DB: DBs DBs DB+ DBs DB. DB, DBo

Function Set

| Lofofofoft]1]o]+]o]o]

Set the 8-bit operation,16
~Character 1-line display,

!

Pin conflguratlon mode A,
Addressing Mode 1

[Disp.on/otf Cont ] [ 0] o] o] o o] o] 1] 1] 1] o] sor.

Turns_on display and cur-

l

Entire display is in
space mode by t e initial-
ization.

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

Example for set address
increment and cursor right

!

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

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

(b) 8-character 2-line in 4-bit operation Addressing Mode 2 (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,
first input is performed under 8-bit operation.
input because of terminals DBo to DBs are no connection.

8-bit operation

is selected automatically,
In this operation, full instruction can not

therefore the

Therefore, same instruction must

be rewritten on the RS, R/W and DB to DB, as shown below. Since one operation is completed
by the two accesses in the 4-bit operation mode, rewrite is required to set the instruction

8-character 2-line in 4-bit operation is shown as follows:

code in full.

I Power On ]
! RS _R/W DB, DBs DBs DB.

[Function Sst | [ 0] o 0] 0] 1] 0]
4

[Function St | [ 01 0 0f 01 1] 9
i
4

[Dise.on0tt cont | { 0| 0f 0] 0} 0f 0
! ol o] 1] 1] 1]0

[Entry Mode Set | { 0| 0| of of of 0
: ofojo|1]1]o0
\

Write data to the DD/CG RAM
and set the Instruction
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Initialjzed.
No display appears.

Set the 4-bit operation.
This step is executed in 8-bit mode
set by the initialization.

Set the 4-bjt operation / 2-line
8-Character display / Pin configur-
ation mode dressing .

h 4-bitoperation starts from this
step.

Turn on display and cursor.
Entire dlsTIay is in space mode by

the initialization.
Example for set address increment
and cursor right shift when the

data write to the DD or CG RAM.
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(3—3) Initialization by instruction

| the power supply conditions for the correct operation of the internal reset circuits

are not met, the NJUG4GOA must be initialized by the instruction.

(a) Initialization by Instruction in 8-bit interface

Power On
\

Wait more than 15ms
after Voo rises to 4.

} RS /W DB: DBs DBs DB. DB+ DB: DB: DBo
[Function st | [0] o[ o[ o[ 1] 1] +] #[ +[*] @
\

|Wa|t more than 4.1ms I

[FunctlonSet | [ o] o] o] o| 1] ] «] #] #]

}

lWait more than 100us AJ
i

[Function set | [0 o o] o 1] 1] [ «[ ¢] #]
s

Wait more than 100us
or Busy Flag Check

! RS R/W DBs DB DBs DB. DBs DB2 DB: DBo
[Function st | [o] o] of o] 1] 1] 1] %] o] o]
}
[Dislay ot | [o] o] oJ of o] o[ 1] 0] 0] o]
4

[DisplayJCIearJ [o] o] o o] o o] o] o] o] 1]
|ﬁtryModeSet | [o] o[ of o o] of o 1] 1] o]

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

Initialized.
No display appears.

tion S
t |nterface length)

A‘n

Function S
(8~ t |nterface fength)

Function Set

(8- bit |?te$face Iength)
Busy Flag(BF) can not be
checked before this step,
but it can be checked
after this step.

After this step, busy
flag(BF) check or longer
waiting time than each
instruction _ execution
time is required.

Set the B-bit operation,
16-Character 1-Line,

Pin Configuration mode A,
Addressing Mode

Example for set address
increment  and cursor
right shift when the
datﬁAﬁrlte to the DD or

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

Initialized.
Power On No display appears.
}
Wait more than 15ms
after Voo rises to 4.5V
i RS R/W DB, DBs DBs DB.
- Function Set
IFunctlon Set I l 0 I 0 | 0 l 0 l 1 l 1 l (8-bit interface length)
{
lWait more than 4.1ms |
i
- Function Set
[Functlon Set | l 0 ] 0 I 0 [ 0 I 1 ! 1 | (8-bit interface length)
}
[Wait more than 100us |
i
- Function Set
IFunctlon Set | I 0 I 0 I 0 | 0 I 1 I 1 I 8-bit |nIer;ace Ienzthg
usy F ag can_ not
i checked before this step,
but it can be checked
¥ait more than 100us after this step.
or Busy Flag Check ?fter this step, busy flag
F) check or longer wait-
| ing time than each (n-
| struction execution time
i Is required.
1 RS R/W DB, DBs DB DB. Function Set in 8-bit inter-
- face lepgth,
’Functlon Set | [ 0 I 0 l 0 I 0 | 1 l 0 (Set 4- b|t interface length)
i
- Set the 4-bit operation,
[Function Set I 0l ol 010110 16-Character 1-Line,
0] 0[O x) 0] 0 Pin Configuration mode A,
{ Addressing Mode 1.
Display Off 0l 0] 0]0|0]0
[vise ayl NBEBEE
- Example for set address
lDlsplay Clear l 0l 0l 00|01 O increment and cursor rjght
0| 0[O0l O} O] 1 shift when the data write
{ to the DD or CG RAM.
[Entry Mode St | | 0] 0] of 0] 0 0
. o[o0j 0|11 1]0

Write data to the DD/CG RAM
and set the Instruction
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(4) LCD DISPLAY
(4—1) Power Supply for LCD Driving

NJUB4B0A 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 Voltage vs Duty Ratio

Duty Ratio 1/16
Bias 1/8
Power
V2 . Voo-2/5V1cp
Supply
Vs Voo-3/5Y1cp
Vs Voo-Vicp
Voo Voo
o—_—.
Re
A\ 2
Re
Y20 V2
Yico Re %
\i Yo, > Ve
Ke
Ve
1 O
Vs O Ve
NJUB460A internal

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

LCD frame frequency example mentioned below is based on 270kHz oscillation.
The clock for the LCD Driving is using 270/2 kHz (1 clock=T.4us).

1/16 duty
80cicck
7020 3! aletasl 0 2l 3l aloml sl 1 | 2] 3]
Voo
Vi r
Vi
C OM;, Vs
Vi
Vs
le 1Frame Sle 1Frame 5|
< N |

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

NJUB460A can be interfaced with both of 4/8 bit MPU and the two-time 4-bit or one-time 8-bit
data transfer is available.

(5—1) 4-bit MPU interface

When the interface length is 4-bit, the data transfer is performed by 4 lines connected to

DB+ to DB~ (DBo to DBs are not used). The data transfer with the MPU is completed by the
two-time 4-bit data transfer.

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

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

R/V N
e —/ VLN U

4/ {

Internal Sutusm l
. TR T ae T2\ faes X7 X0 X0 X777 77

Instruction Busy Flag Busy flag Instruction

Vriting Check Check Triting

RS

R/¥

e —/ NN NN
o8, 1Ry D 1Rs> CBF> e s X XX

DB mm- ACy AC, - 'li
bs, C IR XRX —XAep T Ae) IR XIR
o8, 1R IR OXAEX Xt X Xm Xk

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

(5—2) 8-bit WPV interface

RS

R/¥ —’——/
Internal Status — 1 operation = J

8, 2 nara XZZ7]www ] wun VLTI o 1] DXox0a Y777,
Writing lastruction into | Musy Flag Busy Flayg Busy Flag Yriting Instruction into
Instruction Register(IR) Check Check Check Iastruction Register(IR)
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I ABSOLUTE MAXIMUM RATINGS ( Ta=25C )
PARANETER SYMBOL RATINGS UNIT
Supply Vol tage Voo -0.3~+1.0 v
Input Voltage Vin - 0.3 ~ Voot0.3 v
Operating Temperature Topr - 30~+ 80 C
Storage Temperature Tste -5 ~+125 C

Note 1) If the LS| are used on condition above the absolute maximum ratings,
Using the LS| within electrical

destroyed.

for normal operation.
mal function and poor

reliability.

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

Note 3) The relation : Voo >Vs&Vsour

V:5=0V must be maintained.

Turn on Vo» first then turn on V5 must be required.
Note 4) Decoupling capacitor shouid be connected between Voo and Vss due to the stabilized
operation for the LSI.

B ELECTRICAL CHARACTERISTICS

the LS| may be
characteristics is strongly recommended
Use beyond the electric characteristics conditions will

cause

( Voo=bV10%, 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 Input/Output 2.3 Voo

1 Terminals except 0SC and E

Vie, | Terminals 0.8
Input Vol tage 2 Vire Only 0SC Terminal Vool Voo v 5

vlL2 1-0

3 zz:z Only E Terminal 0.8Vor OY;CDD

Vou ~101=0.205mA 2.4
Output Voltage Vo R 04 v 6
Driver On-resist.(COM) | Rcom I5=250uA(All com.term.) 20 wal g
Driver On-resist.(SEG) | Rsra I5=250uA(Al| seg.term.) 30
Input Leakage Current P Vinz0 ~ Voo -1 1 1
Pull-up Resist Current| -le Von=5Y 50 125 250 uh
Operating Current Iop CR Oscillation 1.0 1.8 mA | 8

Voo=bV, fosc=270kHz
o V2 Ta=25°C, Voo=5V, Vs=0V 2.1 3.0 3.3

LCD Driving Vol tage Measurement Terminal Is )

Vs SEG. 1.7 2.0 2.3
Bleeder Resistance Rs Voo-Vs=5Y

Taz25°C 3.7 1.5 11.3 | kQ

Oscillation Freauency | fosc 190 270 350 kHz
LCD Driving Voltage Vico Vs Terminal, Voo=hV Voo-3 Voo-5H v 10

5-35




NJUG6460A

Note 5) Input/Output structure

Input Terminal Structure

\41)
PMOS
NEoOS
E Terminal
VD Vb
F[ ruo PUOS
NMOS

RS, R/W and RESET Terminals

except LCD driver are shown below:

Input/Qutput Terminal Structure

ruos L V9 v
é) I—! ruos

€,
Ll ] NuoS

v

%«%i

Note 6) Apply to the Input/Output Terminal.

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

Note 8) Except Input/output current but including the current flow on bieeder 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, Vs, Vs) and each
segment terminal (SEG: to SEG.o) 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

Y2 > V2
Re %
Y210 > Vs
Re
Ve
Re
Vs O * > Vs
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« Bus timing characteristics (Voo = 5.0V£10%, VSS = OV, Ta = ~20 ~ +75C)

Write operation sequence ( Write from MPU to NJUB4GOA )

PARAMETER SYMBOL | MIN MAX | CONDITION JuNIT
Enable Cycle Time tevee 500
"High” level | PHeu 220
"Low” level | PHzw 280

Enable Pulse Width

Enable Rise Time, Fall Time tee, ter 20

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

Data Set up Time tosw 60

Data Hold Time tu 10

Timing Characteristics (Write operation)

Vit VIHI\<
RS :><k,VlLl ViL
<143 — Y|

R/W % ViLl ik AN
PWEHL — < tAM
— tEr —
£ / VK3 VIR PWEL
—ﬁ} “\_YL.—/ ViL3
— S k— tpsey |t
tEBr Vit
Vihl N
DBe ~ DBy Valid Data)
viLl Vil

tCYCE

fig. 1 The timing characteristics of the bus write operating sequence.
(Write from MPU to NJUG4GOA)

Read operation sequence ( Read from NJUB4G0A to MPU )

PARAMETER SYMBOL | MIN MAX | CONDITION |UNIT
Enable Cycle Time tevee 500
"High” level | PHen 220
"Low” level |} PHew 280

Enable Pulse Width

Enable Rise Time, Fall Time ter, ter 20

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

Data Delay Time toor 240

Data Hold Time tour 20

DBO~DB7 Load Condition : C.=z100pF
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Timing Characteristics (Read operation)

RS Vini VIHI\EKiT
Vit Vi
1as —
R/W ViK K\Xlnl
1AM
PWEL
E Vina
— Vuy SR e ViLs
Ler (1]
> Vou1i ollt
DBe ~ DB, Valid Data 1%
Voul Voui
tevee

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 |

RESET Vie
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I LCD DRIVING WAVEFORM

-----

COM,

v
COM.
B

come 2 |
k]

v
SEG:

v
SEG:
1

112131415161 7I8I9I10|ll|12!13|l4|15|16|1 1213141516171819/110111112113(1415)16

1/16 Duty Driving
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W APPLICATION CIRCUITS

(1) LCD display interface

Pin configuration mode A (BOTTOM VIEW)

SEG1

w20

YO wrreoner

21

20 ceasue

LCD Panel
(16-Character 1-Line)

21 s

COM1

NJUG6460A

BOTTOM VIEW

COM9

Mode A,

16-Character i-Line display example
(MO=0, M1 =0)

LCD Panel
(8-Character 2-Line)

L
L—
—

CoM1

NJUB460A

BOTTOM VIEW

IL

COM9

Mode A, 8-Character 2-Line display example
(MO=0. M1=1)
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(2) LCD display interface  Pin configuration mode B (TOP VIEW)

LCD Panel
SEGT ||| [eeee 20| UQ rereeee 21 20 seveerd 1 (16-Character 1-Line)
21 -------- 40
e N R [ .
Y TR R—— SEG20 SEG21 e SEGAD
COM COM1E
8 NJUB6460A
CoMI TOP VIEW COMS

Mode B, 16-Character 1-Line display example
(MO=1_ Mt=0)

LCD Panel
(8-Character 2-Line)

L@ SEGY -oooroeemeeee SEG20 SEG2Y e SEG4O
COMS COM1 6

NJUB460A

I

COMI TOP VIEW COMa

Mode B, 8-Character 2-Line display example
(MO=1 M1 =1)
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