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PRELIMINARY

12-CHARACTER 2-~LINE
DOT MATRIX LCD CONTROLLER DRIVER

W GENERAL DESCRIPTION W PACKAGE OUTLINE

The NJU6461 is a Dot Matrix LCD controller driver for
12-character 2~line with icon display in single chip.
It contains voltage converter, bleeder resistance, CR

oscillator, microprocessor interface circuits, instruc—
tion decoder controller, character generator ROM/RAM,
high voltage operation common and segment drivers.

The voltage tripler and bleeder resistance generates
about triple voltage(8V) and bias voltage for LCD dri-
ving waveform internally from single power supply (3V).
Consequently, high-contrast display can be performed
though the simple power supply circuits.
The microprocessor interface circuits which operate by
1MHz, can be selected serial, 4 or 8bit bus. : -
The character generator consists of 9, 600 bits ROM and NJU6461XCH
32 x 5 bits RAM.
The NJU6461 has two versions regarding the oscillation
circuits, version A incorporates C and R, and version B
incorporates only C.
The 18-common ( 16 for character, 2 for icon ) and 60-
segment drivers are operated up to 13.5V drives 12-char-
acter 2-line with 60 icons LCD display

B FEATURES

@ 12-character 2-line Dot Matrix LCD Controller Driver

@ Maximum 60 icon Display (Using COMMKI and COMMK2)

@ Serial, 4 or 8 Bit parallel Direct Interface with Microprocessor

@® Display Data RAM — 24 x 8 bits : Maximum 12-character 2-line Display

@ Character Generator ROM - 9,600 bits : 240 Characters for 5 x 7 Dots

@ Character Generator RAM - 32 x 5 bits : 4 Patterns( 5 x 7 Dots )

® High Voltage LCD Driver : 18-common / 60-segment

@® Maximum Display Character Number ( 1/18 Duty ):

Position Duty of

Device Display Character of COMMK Oscillation Circuits COMMK
NJU6461AX Internal C and R (0sc Freq. =80kHz) 2/18
NJU6461BX | 12-Character 2-Line Upper Side External R and internal C 2/18
NJU6461CX | + Max. 60 lcon Disp. |{or Lower Side | Internal C and R (Osc Freq.=80kHz) 1/18
NJU6461DX External R and internal C 1/18

* When other Oscillation Frequency is required, please use version B and fix the Ext. R

@ Useful Instruction Set : Clear Display, Return Home, Display ON/OFF Cont, Cursor ON/OFF Cont,
Display Blink, Cursor Shift, Character Shift

@® Power On Initialization / Hardware Reset

@® \Voltage converter and Bleeder Resistance On-chip

® Oscillation Circuit On-chip

@® Low Power Consumption

@® Operating Voltage --—- 2.4 to 3.6 V ( Except LCD Driving Voltage )

® Package Outline ———  Bumped Chip / TCP

®

C-M0S Technology

New Japan Radio Co.Ltd.
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DUMMYALT7

Chip Size :9.92 X 2.00 mm
Chip anter : X=0um, Y=0um

PAD Size No.1~11,13~27,37~138
: 50um X 90um

No.12,28~36
:300um X 90um

Bump Size No.1~11,13~27,37~138
: 60um X100um

No.12,28~36
:310um X100um

Bump Heigt 2 25umTYP.
Bump Material : Au

DUMMYA18

Unit © um
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I PAD COORDINATES

CHIP SIZE 9.92mm x 2.00mm

( CHIP CENTER X=0um, Y=0um )

PAD No PAD NAME | X=(um) | Y=(um ) PAD No PAD NAME | X=(um) | Y=(um)
1 DUMMYB ., -4645 - 830 51 COM- 3220 840
2 DUMMYB. -4525 - 830 52 COMs 3140 840
3 DUMMY B -4405 - 830 53 SEG 2900 840
4 DUMMYB. -4285 - 830 54 SEG> 2820 840
5 DUMMYBs -4165 - 830 585 SEG3 2140 840
6 DUMMY B -4045 - 830 56 SEGs 2660 840
1 DUMMYB- -3925 - 830 91 SEGs 2580 840
8 DUMMYBs -3805 - 830 98 SEGe 2500 840
9 DUMMYBs -3685 - 830 59 SEG~ 2420 840
10 DUMMYB, o -3565 - 830 60 SEGs 2340 840
1 DUMMYB, 5 -3445 - 830 61 SEGo 2260 840
12 Vss -3125 - 830 62 SEG1o 2180 840
13 DB-/CS -2805 - 830 63 SEG11 2100 840
14 DBs/S10 -2485 - 830 64 SEG:2 2020 840
15 DBs -2165 - 830 65 SEG1s 1840 840
16 DB« -1845 - 830 66 SEG:4 1860 840
17 DBs -1525 - 830 67 SEG1s 1780 840
18 DB2 ~1205 - 830 68 SEG1s 1700 840
19 DB, - 885 - 830 69 SEG:7 1620 840
20 DBo - 565 - 830 10 SEG1g 1540 840
21 E/SCL - 245 - 830 n SEG:o 1460 840
22 R/H 15 - 830 12 SEG20 1380 840
23 RS 395 - 830 13 SEG2: 1300 840
24 P/S 715 - 830 14 SEG22 1220 840
25 RESET 1035 - 830 ‘ 15 SEG23 1140 840
26 0SC2 1358 - 830 16 SEG24 1060 840
21 0SC: 1675 - 830 11 SEG2s 980 840
28 Voo 1995 - 830 18 SEG26 900 840
29 Ver 2315 - 830 9 SEG27 820 840
30 ct* 2635 - 830 80 SEG2s 740 840
3 C1- 2955 - 830 81 | SEGa2s 660 840
32 02" 3215 - 830 82 SEGso 580 840
33 02" 3595 - 830 83 SEGs1 500 840
34 Vsour 3915 - 830 84 SEGa- 420 840
35 Vss 4235 - 830 85 SEGss 340 840
36 Vs 4555 - 830 86 SEGas 260 840
37 DUMMYA2 4 4620 -840 87 SEGss 180 840
38 DUMMY A2 5 4500 840 88 SEGas 100 840
39 DUMMYA2» 4380 840 89 SEGa~ 20 840
40 DUMMYA2 , 4260 840 90 SEGas - 60 840
41 DUMMYA2o 4140 840 91 SEGao - 140 840
42 DUMMYA1 o 4020 840 92 SEG4o - 220 840
43 DUMMYA 15 3900 840 93 SEGs1 - 300 840
4 COMMK » 3780 840 94 SEG.2 - 380 840
45 COM, 3700 840 95 SEGas - 460 840
46 COM- 3620 840 96 SEGa4 - 540 840
41 COMs 3540 840 97 SEG4s - 620 840
48 COM. 3460 840 98 SEG4e - 100 840
49 COMs 3380 840 99 SEGa7 - 780 840
50 COMs 3300 840 100 SEG4s - 860 840

WNew Japan Radio Co. Ltd.
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PAD No PAD NAME | X=(um) | Y=(um)
101 SEG4o - 940 840
102 SEGso -1020 840
103 SEGs -1100 840
104 SEGs2 -1180 840
105 SEGs3 -1260 840
106 SEGs 4 -1340 840
107 SEGss -1420 840
108 SEGss -1500 840
09 SEGs 7 -1580 840
110 SEGss -1660 840
kA SEGsg -1740 840
112 SEGso ~1820 840
13 COMMK -1980 840
114 COM:6 -2060 840
115 COM:s -2140 840
116 COM. -2220 840
17 COM: 5 -2300 840
118 COM. - -2380 - 840
119 COM: » -2460 840
120 COM:1o -2540 840
121 COMs -2620 840
122 DUMMYA. - -2740 840
123 DUMMYA 1 -2860 840
124 DUMMYA: 5 -2980 840
125 DUMMYA: 4 -3100 840
126 DUMMYA 1 o -3220 840
127 DUMMYA. » -3340 - -840
128 DUMMYA: + -3460 - 840
129 DUMMYA 1 o -3580 - 840
130 DUMMYAo -3700 840
131 DUMMYAs -3820 840
132 DUMMYA- -3940 840
133 DUMMY As -4060 840
134 DUMMY As -4180 840
135 DUMMY A4 -4300 840
136 DUMMY A -4420 840
137 DUMMYA. -4540 840
138 DUMMYA -4660 | 840

New Japan Radio Co. Lt
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I BLOCK DIAGRAM
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W TERMINAL DESCRIPTION
PAD NO. SYMBOL i/0 FUNGCTI 0N
28 Voo Power Source ( +3V)
12 Vss Power Source ( OV )
26 Ve LCD Dfivinz Voltage Ugtput ' ' _
An alignment pattern is placed beside this terminal.
97 0SC. Version A -Oscillation Frequency Adjust Terminals. Normally Open
26  0SCs | For 9xternal clock operation, the c!ock should be input on 0SC,.
Version B -Connect the External Resistance.
24 P/S | Parallel or serial Interface select input Terminal.
”0” : Serial Interface, "1” : Parallel Interface
Register selection signal input Terminal. (Pull-up)
2 RS | "0” : Instruction Register - - (Writing)
Busy Flag, Address Counter (Reading)
"1” : Data Register (Writing/Reading)
99 R | Read/Write selection signal input Terminal.(Pull-up)
"0” : Write ,-"1" : Read - :
2 E | Read/Write activation signal input in Parallel input mode.
SCL | Shift Clock [nput in Serial input mode.
3-state Data Bus for Upper bit to transfer the data between MPU
13 DB- 1/0 | and NJUB461 in Parallel operation mode.
DB~ is also used for the Busy Flag reading in Parallel op. mode.
cS | Chip select signal input in Serial operation mode.
DB: 1/0 3-state Data'Bus for Upper bit'to transfer the data between MPU
14 and NJUG461 in Parallel operation mode.
SI0 /0 | Serial data 1/0 in Serial operation mode.
15 DBs J-state Data'Bus for Upper bit_to transfer the data between MPU
16 DB 1/0 }and NJUG461 in Paralle! operation mode. '
When the Serial operation mode, these terminal should be open.
3-state Data Bus for Lower bit to transfer the data between MPU
17~20 DBs~DBo 1/0 |and NJUB461 in Parallel operation mode.
These bus are not used in the Serial and 4-bit operation (open).
1%?::?%4 gg: ;::ggulz 0 LCD Common Driving Signal output terminals.
11; ggmu&; lcon Common Driving Signal output terminals.
53~112 | SEG :~SEGso LCD Segment Driving Signal output terminals.
30,31 C.:*, Ci” Step up Capacitor Connecting Terminals.
1/0 | Connect the step up capacitor between C:* and Ci~ , C2* and C2~
32,33 C.*, B2 respectively.
29 Vei I Input Terminal for Voltage converter. (Normally Vc: = Vop)
34 Vsour 0 Step up voltage Output Terminal.
95 RESET | Reset Terminal. Hhen the "L" level input over then 1.2ms to this
terminal, the system will be reset(fosc=80kHz)
2~11 | DUMMYB.~
DUMMYB . , DUMMY Terminals.
137~122 { DUMMYAo~ These terminals are electrically open.
43~38 DUMMY A2
1 DUMMYB . DUMMY Terminals.
138 DUMMYA . These terminals are electrically open and an alignment pattern
37 DUMMYA, is placed beside each terminal.

New Fapan Radio Co. L.
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IR FUNCTIONAL DESCRIPTION
(1) Description for each blocks
(1—1) Register

The NJUB461 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 "Cursor
. Shift”, 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 ad-
dressed data in the DD RAM or CG RAM is transferred to the Register(DR). By the MPU read out
the data in the Register (DR), the data transmitting process is performed completely.

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

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

Table 1. shows register operation controlled by RS and R/W signals.

Table 1. Register Operation

RS |R/W {Selected Register Operation

0 0 IR Write

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

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

(1—2) Busy Flag (BF)

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

The busy flag (BF) is output at DB, when RS="0" and R/W="1" as shown in Table 1.

The next instruction should be written after the busy flag(BF) goes to "0".

(1~—3) Address Counter (AC)

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

When the address setting instruction is written into the Register(IR), the address informa-
tion is transferred from Register(IR) to the Counter(AC). The selection of either the DD RAM
or 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, L1,
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(1—4) Display Data RAM (DD RAM)

The display data RAM (DD RAM) consists of 24 x 8 bits stores up to 24-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 [ACs [AC. [ACs [AC. [Ac. [ACo | [o To [o |1 Jo o o]
< Hexadecimal —><  Hexadecimal > == () ——oe——— 8 ———

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

COM; ~ COMs

g N

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

. Position
1st Line |00 |01 (02 (03|04 10506 |07 |08 )09 0A|OB
. < DD RAM Addres
2nd Line {40 |41 (42 (43 (44 |45 {46 |47 |48 |49 | 4A | 4B (Hexadecimal

\ J

COMs ~ COM16

Note : In the 2 lines display mode, the 1st and 2nd line address are defined as (00)x
to (0B)x and (40)x to (4B)u.  Please note that the end of Ist line address and
the beginning of 2nd line address are not consecutive.

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

( Left Shift Display )

1 2 3 4 5 6 7 8 910 11 12
(00)«]01(02{03]04{05|06|07{08|090A|0B|00
(40)« | 41 (42 |43 | 44 | 45 |46 | 47 |48 |49 | 4A | 4B | 40

( Right Shift Display )

1 2 3 4 5 6 7 8 910 11 12
0B |00 [01]02|03{04|05}06 07|08 |09]|0A]|—>(0B)
4B |40 | 41 |42 |43 |44 | 45 |46 | 47 |48 | 49 | 4A | >(4B)

(1—5) Character Generator RO (CG ROM)

The Character Generator ROM (CG ROM) generates 5 x 7 dots character pattern represented in
8-bit character codes.

The storage capacity is up to 240 kinds of 5 x 7 dots character pattern.

The correspondence between character code and standard character pattern of NJU6461 is shown
in Table 2-1.

User-defined character patterns (Custom Font) are also available by mask option.

WNew Japan Radio Co.Lid.
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Table 2-1. CG ROM Character Pattern ( ROM version -02 )

Upper 4-bit ( Hexadecimal )
0/1{213/4|5|/6|7|8|9,A|B|{C|/D|E|F
cG ...... L I PO e B i
0 RAM )
L g | e S R ] RO e s TR 35 00 2 IUCS IR L et R
R R s PR Ol ISP I I I et
(03)
3 oo | 4
4 o | e [T IO I S TN O N et L RPN B
5 R DI IR DR I D B
~1 7 o
3|6 : Qe I OO s {00 P
S (03)
: 7 (04)
= PR AN R B
- 8 Teesd : § ] e
s (on)
2
9| O I I e R R
(02)
A (03) -: =: l= . I: l: e : : l.El. . .= : : : ) : ..:..
B ..... H saeaw 2"": g.": % -
(04)
C : S ] TR
IRGY
D | P E HE- - : e ...E. .'.' . e | seees
E R R e Eut3s bott B B I
(03)
(04) °

New Japan Radio Co. LE.
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(1—6) Character Generator RAM ( CG RAM )

The character generator RAM ( CG RAM ) can store any kind of character pattern in 5 x 7 dots
written by the user program to display user’s original character pattern and icon data. The CG
RAM can store 4 kind of character in 5 x 7 dots mode or 2 kind of character in 5 x 7 dots mode
and icon data.

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

Table 3. show 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
<« — — | - ——
Upper Lower Upper Lower

bit bit git bit

Character Pattern

0000x%00 00 Example(1)

OO~ OO
OO O RO

<Cursor Position

ek ek i = DO OO

Character Pattern

0000%xx%x01 01 Example(2)

<Cursor Position

N

oo
oo
—_o

0000x%11 11

x : Don’ t Care

— D O
OO

b b k.

Notes : 1. Character code bit 0, 1 correspond to the CG RAM address 3, 4(2bits:4 patterns),
2. CG RAM address 0 to 2 designate character pattern line position. The 8th line is
the cursor position and the display is performed by logical OR with cursor.
Therefore, in case of the cursor display, the 8th line should be ”0”. '
If there is ”1” in the 8th line, the bit ”1” is always displayed on the cursor
position regardless of cursor existence. .
3. Character pattern row position correspond to the CG RAM data bits 0 to 4 are

shown above.
4. CG RAM character patterns are selected when character code bits 4 to 7 are all
?0” and it is addressed by character code bits 0 and 1. Therefore, the address

gog)n, (04)u, (08)x and (0C)x select the same character pattern as shown in Table

5. 1" for CG RAM data corresponds to digplay On and 0" to display Off.
6. CG RAM address (14)u to (1F)s are using for both of character pattern memory and
icon data memory.

New Japan Radio Co. Ltd.
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(1-7) Icon Display Function

The NJU6461 can display not only 5 x 7 bits character pattern but also maximum 60 icons.

The icon can display by writing bit ”1” to each data bit 0 to 4 in the address (14)sx ~
(1F)u of CG RAM.

The fixed character display code is not affected except CG RAM writing and display ON/OFF
instruction.

The relation between CG RAM address and icon display position on the LCD
the display shift is executed. The relation is shown below:

is fixed even if

q I:I HOLD i
; EOOON OONREE ROOOR OCONRRC gm0 f
: HOOOR OOO0RC EOCOOR OmOCo Ommo o
! ON EROONM CO0RD EOOOR mOOoco pomoa o
' BEORCER DOCORO RCOOCOE WEERO oomsogo o
! ROCOKER DC0O0ORO ROOOR ROOOW oOoman !
[ ] or mOOOE EOOMO EOOON EOOOM oomog
! TDTDT ] | |/ DITID DIIIT COMENC] :
i SEGMENT 12345 1112131415 | 1617241920 g
- COMMK1 1F.~1F, 1E.~1E, 1D4~1Ds 104~1Co 15:s~150 144~14, '
COMMKZ 1F4~1Fo 1E4~1Eo 1D4~1Do 1C4~100 154"'150 144"'140 -
NOTE) The 1F. corresponds bit 4 of (1F)x in CG RAM.
< CG RAM vs. SEG terminal
for icon display > Maximum Character Number and Icon Display Number in CG RAM
CG RAM data SEG Icon Disp. |Max. Chara Note
address | 43210 [terminal Number Number
14 00110 | 56~60 .
15 11100 | 51<55 No Use 4 Chara. | The CG RAM can store 4 kind of Character
6 | ..... 46~50 (03)u, (07)u,(0B)x and (OF)x can not use for
17 | ..... 41~45 40 Tcons 3 Chara. Character Memory.
18 | ..... 36~40 (02)u, (03)u, (06)u, (07)u, (0A)u, (0B)x, (0E)« and
19 | ..... 31~35 60 Icons | 2 Chara. (0F)a can not use for Character Memory.
1A | ..... 26~30
B | ..... 21~25 . . . .
NOTE) When the icon display function using, the system should be
1C 00100 | 16~20 TP e e oa
initialized by the software initialization because of the
D 00000 | 11~15 CG RAM does not initialize except the software initialization
T 00100 6<10 es not initialize p .
iF 00000 1~5

New Japan Radio Co., Ltd.
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(1—8) Tining Generator

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

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

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

(1-—-9) LCD Driver

LCD driver consist of 18-common driver and 60-segment driver.

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

The 60 bits of character pattern data are shifted in the shift-register and latched when the
60 bits shift performed completely. This latched data controls display driver to output LCD
driving waveform.

(1=—10) Cursor Blinking Control Gircuit

This circuits controls cursor On/Off and the cursor position character blinks.

The cursor or blinks appear in the digit residing at the DD RAM address set in the address
counter (AC).

When the address counter is (08)x, a cursor position is shown as follows:

ACs ACs ACs ACs AC2 AC. ACo
wey[of o[ o] 1] o] o o

‘1 2 3 4 5 6 7 8 10 i1 12 < Display position

.
00|01{02|03|040506]07 QF 09| 0A |08 DD QAM address
|
|

« Hexadecimal)
40 |41 (42 (43|44 |45 |46 | 47 49 [4A [ 4B

Cursor position

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

New Japan Radio Co. L.
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(2) Power on Initialization by internal circuits

(2—1) Initialization By Internal Reset Circuits

The NJUB461 is automatically initialized by internal power on initialization circuits when
the power is turned on. In the internal power on initialization, following instructions are exe-
cuted. During the Internal power on initialization, the busy flag (BF) is "1” and this status
is kept 10 ms after Voo rises to 2.4V.

Initialization flow is shown below:

NOTE

If the condition of power supply
rise time described in the Elec—
- DL=1 :8-bit lone trical Characteristics Is not sa-
Function Set interface data tisfied, the internal Power On
Initialization Circuits will not
operated and initialization will
not performed.

| Clear Display |

- D=0 :Display Off In this case the initialization
Display On/0ff =0 :Cursor Off by MPU software is required.
Control | B=0 :Cursor Blink Off

|

| Entry Mode Set J S

/D‘1 Increment by 1
Shift

WNew FJapan Radio Co. LI,
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(2—2) Initialization By Hardware

The NJUB461 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 (] EARDWARE RESET |

SYSTEM RESET
O

POYER ON RESET

*Timing Chart

| «<Qver 1.2ms—>

External Reset
Signal

Counter Output J | I
RS-F/F Output ———l_—_l
Internal Reset ———1____r

Signal
| « 10ms - |

Busy N | .

(3) Instructions

The NJUB461 incorporates two registers, an Instruction Register (IR) and a Data Register (DR).

These two registers store control information temporarily to allow interface between NJU6461
and WPU or peripheral 1Cs operating different cycles. The operation of NJUB4B! 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 1) The execution time mentioned in Table 4. based on fcp or fosc=80kHz.
I the oscillation frequency is changed, the execution time is also changed.

New Japan Radio Co.Ltd.
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Table 4. Table of Instructions

¢ 0 Db E EXEC
I NSTRUCT |ONS RS R/W DB~ DBs DBs DB. DBs DB. DB: DBo DESCRIPTION TIME
Maker Testing 0 0 0 0 0 0 0 0 0 0 |[AlIl"0" code |s using for maker
- testing. :
Clear Display 0o 06-0 0 0 0 O 0 0 -1 Display clear and sets DD RAM 1.63ms
address 0 in AC.
Return Home 0 0 0 0 0 0 0 0 1 * |Sets DD RAM address 0 in AC and | 125us

returns display being shifted to
orlﬁlnal position.
AM contents remain unchanged

Entry Mode Set 0 0 0 0 0 0 0 1 1/D S {Sets cursor move direction and 125us
specifies shift of display are
performed in data read/write.
D=1:1ncrement, |/D=0:Decrement
S=1:Accompanies display shift

Display On/Off 0.0.0 0 0 0 1 D C B |Sets of display On/0ff(D) 125us
Control cursor On/Qff ?C) and blink of
: cursor position character(B).
Cursor or . 0.0 0 0 0 1 S/GR/L * #* |Moves cursor and shifts display | 175us
Display Shift without changing DD RAM contents
e S/G=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 6 0 1 DL 1 *x % # gﬁt? lngerf%ce data Ienith(DL) 125us
. . - . 1S 13 .
Note: DB3 must be |nput "1".
Set CG RAM 0 0 0 1 % <— Acc —> |Sets CG RAM address. After this 125us
Address instruction, the data is trans-
ferred to/from CG RAM.
Set DD RAM 0.0 1 «—— Aoo ——— | Sets DD RAM address After this 125us
Address : instruction, the data is trans-
. : oo ferred to/from DD RAM.
Read Busy Flag 0 1 BF «—— ACop - Reads busy flaf and AC contents. Qus
& Address F=1 : Internally operating
0 1 BF ¥ % <« Acc = BF 0 : Can accept instruction
Write Data to 1 0 <= Write Data (DD RAM) —— | Writes data into DD or CG RAMs. 125us
CG&DDRAMI 1 0 % % % <« WriteData —
(CG RAM)
Read Data from 1 1 <«— Read Data (DD RAM) —— | Reads data from DD or CG RAMs. 175us

CGor DDRAMy 1 1 * % % <« §SEdRRﬁ§a e

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

% Don’t care
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(3—1) Description of each instructions
(a) Maker Testing

RS R/W DB, DB DBs DB, DB DB. DB DBo
code [0 [0 J0 Jo Jo Jo Jo o o o]

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

(b) Clear Display

RS R/W DB, DB: DBs DBs DBs DB DB. DB
code [0 [0 Jo Jo Jo JTo Jo o o [1]

Clear display instruction is executed when the code "1” is written into DBo-
When this instruction is executed, the space code (20)x is written into every DD RAM addre-
ss, the DD RAM address (00)u is set into the address counter and entry mode is set increment.
I the cursor or blink are displayed, they are returned to the left end of the 1st-line in

the LCD.
The § 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 RM ﬁB7 .DBs DBs DBs DBs DB> DB: DBo
Code | 0 | 0 I 0 | 0 l 0 [ 0 I 0 [ 0 | 1 ' ¥ J % = Don’t care

Return home instruction is executed when the code "1” is written into DB:. When this
instruction is executed, the DD RAM address 0 is set into the address counter. Display is
returned its original position if shifted, the cursor or blink are returned to the left end
of the LCD, (the left end of the 1st line in the 2-line display mode) if the cursor or bl ink
are on the display.

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

RS R/W DB, DBs DB DB. DBs DB. DB. DBo
Gode |0 |0 [0 o [o [o o [1 ]inm]s

Entry mode set instruction which sets the cursor moving direction and display shift
On/0f, is executed when the code "1” is written into DBz and the codes of (I/D) and (S) are
written into DB:1(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 writins.

1/D Funetion

1 Address increment: The address of the DD RAM or CG RAM increment ( +1) when
the read/write, and the cursor or blink move to the right.

0 Address decrement: The address of the DD RAM or CG RAM decrement ( -1) when
the read/write, and the cursor or blink move to the left.

S Function

Entire display shift,

The shift direction ls determlned by 1/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.
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(e) Display On/0ff Control

RS R/W DB, DBs DBs DB+ DBs DB> DB. DBo
Code | O 0 0 0 0 0 1 D C B

Display On/Off control instruction which controls the whole display On/0ff, the cursor On/
0ff and the cursor position character blink, is executed when the code "1” is written into
DBs and the codes of (D), (C) and (B) are written into DB2(D), DB:(C) and DBo(B), as shown
below.

D , . Function

1 Display On.

0 Display 0ff. In_this mode, the dlsplay data remains_in the DD RAM so that
|itis retrieved inmediately on the display when the D change to 1

c 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 oo | "Function

The cursor position character is blinking. Blinking rate is 540ms at
1 fosc=80kHz for 12-character 2-line
- | The cursor and the blink can be dlsplayed simultaneously.

0 The character does not blink.
CHENC m | | [m] AN
[_[wim|m] | | [m[m/m| | AEARRN
| (i} | [m[m/m| | HERRE
HCEER HOCOCIE T 11
| (mim/m| | HAEEEN HENEE
() | | (m[mm| | ENEEN
OENEN NOOOm ENENE
ll!’l» OOOaa EREEN
Cursor
Character Font 5 x 7 dots Alternating display
(1) Cursor display example (2) Blink display example

New Japan Radio Co.LH.
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(f) Cursor/Display Shift

RS R/W DB, DBs DBs DB, DB: DB. DB, DBo
Code [0 [0 [0 [o Jo |1 [s/cre]* [ ] #=nontcare

The Cursor/Display shift instruction shifts the cursor position or display to the right or
left without writing or reading display data. This function is used to correct or search
the display. In the 2-line display, the cursor moves to the 2nd line when it passes the 12th
digit of the 1st line. Notice that the 1st and 2nd line displays will shift at the same
time. When the displayed data are shifted repeatedly, each line moves only horizontally.

The 2nd line display does not shift into the 1st line.

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 DBs and the codes of (S/C)
and (R/L) are written into DBs(S/C) and DB-(R/L) as shown below.

S/G R/L Function

0 0 Shifts the cursor position to the left ((AC) is decremented by 1)
0 1 Shifts the cursor position to the right ((AC) is incremented by 1)
1 0 Shifts the entire display to the left and the cursor follows it.

1 1 Shifts the entire display to the right and the cursor follows it.

(g) Function Set

RS R DB, DB DBs DB« DBs DB DB: DB
Code [0 [0 [0 [o [t [ou |t [x [ [ %] #=nontcare

Function set instruction which sets the interface data length is executed, when the
code "1” is written into DBs, DBs and the code of (DL) is written into DB4(DL), as shown
below. Note that the DBs is must be "1” always.

In the serial interface operation mode, the DL is no meaning.

Il other existing instructions(except Busy flag/Address read). This function set in-

Note

This function set instruction mzst be performed at the head of the program prior to

a !
struction can not be executed afterwards unless the interface data length change.

DL Functi on

1 Set the interface data_length of 8-bit (using from DB~ to DBo)
in the parallel operation mode only.

0 Set the interface data_length of 4-bit (using from DB~ to DB.)
in the parallel operation mode only. )
The data must be sent or received twice in this mode.
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(h) Set CG RAM Address

RS RMW DB, DBs DBs DBs DBs DB> DB:. DBo
Code I 0 l 0 I 0 I 1 I 3 | A I A I A I A l A AI % don't care

<«Higher Lower —
order bit order bit

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

The address data mentioned by binary code " AMMAA " 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/MW DB, DBs DBs DB+ DBs DB. DB: DBo
Code [0 [0 |1 [A [ A TA A & [a |a]
<Higher order bit Lower order bit—>

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

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

Note : The FAAAAAAAL is (00)= to (0B)x for the 1st line and (40)x to (4B)u for the 2nd line.
(j) Read Busy Flag & Address

RS R/W DB- DBs DBs DBs DBs DB> DB: DBo
Code [0 |1 [BF[A [ A A A [A A ]
<Higher order bit Lower order bit—>

This instruction reads out the internal status of the NJUB4B1. When this instruction is
executed, the busy flag (BF) stored in DBs and the address of the CG RAM or DD RAM stored
in DBs to DBo are read out.

The (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 RAM or DD RAM

*Yirite Data to DD RAM

RS RM DB, DBs DBs DB« DBs DB. DB DBo
Code [+ Jo [ o To [o o {0 |p[p [p]
<«Higher order bit - Lower order bit—>

Write Data to DD RAM instruction is executed when the code "1” is written into (RS) and
code "0” is written into (R/W). '
By the execution of this instruction, the binary 8 bit data " DDDDDDDD " are written into
the DD RAM. The selection of the DD RAM is determined by the previous instruction ( DD RAM
must be selected before). After this instruction execution, the address increment(+1) or
decrement (~1) is performed automatically according to the entry mode set. -And the display

shift is also executed according to the previous entry mode set.

*Write Data to CG RAM
RS R DB, DBs DBs DB. DB, DB. DB: DBo
Code [1 [0 [* [ ¢ [« [0 [0 [0 [0 |[D | *don'tecare

<~Higher Lower —
order bit order bit

Write Data to CG 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 b|t data ” DDDDD " are written into the
CG RAM. The selection of the CG RAM is determined by the previous instruction ( CG RAM must
be selected before). After this instruction execution, the address increment(+1) or dec-
rement (-1) is performed automatically according to the entry mode set.  And the display
shift is also executed according to the previous entry mode set.
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(1) Read Data from CG RAM or DD RAM
* Read Data from DD RAM

RS R/ DB, DBs DBs DB. DBs DB DB
Code | 1 |1t {p [o o |p o o b ||

<Higher order bit Lower order bit—
( Reid Data from DD RAM instruction is executed when the code "1” is written into (RS) and
R/W
By the execution of this instruction, the blnary 8 bit data " DDDDDDDD ” are read out from
the DD RAM.

* Read Data from CG RAM

RS R/W DB, DBs DBs DB+ DBs DB. DB. DBo
Code | 1 J 1 | % [ ¥ ¥ I D l D I D I D D l % don’t care

<Higher Lower —
, order bit order bit
Read Data from CG RAM |nstructlon is executed when the code "1” is written into (RS) and
(R/W).
By the execution of this lnstructlon, the binary 5 bit data ” DDDDD " are read out from
the CG RAM.

The CG RAM or DD RAM is determined by 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 serlally executed the next address data is normally read from
the second read.

The address set instruction is not reauired if the cursor shift instruction is executed
just beforehand (only DD RAM reading).

The cursor shift instruction has same function as the DD RAM address set, so that after
reading the DD RAM, the address increment or decrement is executed automatically according
to the entry mode.

But display shift does not occur regardless of the entry mode.

Note: The address counter(AC) is automatically incremented or decremented by 1 after write
instruction to either of the CG RAM or DD RAM. Even if the read instruction is exe-
cuted after this instruction, the addressed data can not be read out correctly. For a
correct data read out, either the address set instruction or cursor shift instruction
(only with DD RAM) must be implemented just before this instruction or from the second
time read out instruction execution if the read out instruction is executed 2 times
consecutively.
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(3—2) Initialization using the internal reset circuits

(a) 8-bit operation (Using internal reset circuits).

The Function set, Display On/0ff Control and Entry Set Instructlon nust be executed before

the data input, as shown below.

The DD RAM of the NJUB461 can store up to 24 characters, as explained before, therefore
the advertising moving display is available when combined with the display shift operation.

Since the display shift operation changes only display position and the DD RAM contents
remain unchanged, display data which are entered first can be output when the return home

operation is performed.

| Power On I
J RS R/W DB DBs DBs DB. DBs DB> DB, DBo
[Eunction Set ] {70 | 0 [ 0 l 0 | 1 I 1 ‘ i l 3 ‘ 3 ] *l

[Disp.on/oft cont | [ 0] o] o] o] o o 1] 1] 1] o]

!
Entry Mode Set | | 0] o] o[ o] o] o] o] 1] 1] 0]
i

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

|nitialized.
No display appears.

Set thé 8-bit operation.

Turns on dlsplay and cur-
sor. Entlre lsplag is in
space mode set by the
initialization.

Example for set address
increment and  cursor
right shift when the data
Hxﬁte to the DD RAM or CG
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(b) 4-bit operation (Using internal reset circuits).

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

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

code in full.

[Agbower On AAAJ

} RS R/N DB~ DBo DBs DB
[Function set__ | [0 o[ o] o 1] 0]
|

[Function Set | | 0] 0] 010
|

4
[oise.0n/off Cont | | 01 0} 01 0} 010

o{of 1 1]1]0
y

[Entry Mode Set | [ 0] 0] of 0] 0} 0
' olojol1]1]0
¢

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

New Japan Radio Co.Ltd.

Initialized.
No display appears.

Set the 4-bit operation. )
This steE is_executed in 8-bit mode
set by the initialization.

Set the 4-bit operation. .
TQe 4-bit operation starts from this
step.

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

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




NoJUS 4T

(3—3) Initialization by instruction
If the power supply conditions for the correct operation of the internal reset circuits
are not met, the NJUB461 must be initialized by the instruction.

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

AJ Initialized.

Power On No display appears.

4

Wait more than 15ms
after Voo rises to 2.4V

{ RS R/W DB~ DBs DBs DBs DBs DB- DB: DBo F g
Function Set 0T ol ol ol 1] 1] 1] #] ] #]| (et ntertace lensth )
l ] [oTof o of 1 o] 1] #] «f #|
}
(ﬁait more than 4.1ms !
{ RS R/W DB, DBs DBs DB. DBs DB- DB: DBo Function Set
|Function Set l | 0 | 0 i 0 l 0 l 1 | 1 | 1 | % | % l X I (gnglio?ntgrface length )
i
IWait more than 250us l
¥ RS R/W DB DBs DBs DB. DBs DB DB: DBo Function Set

|Function Set 4] | 0 [ 0 | 0 l 0 I 1 I 1 | 1 | . | . l . I (8-bit lnterface length )

Busy Flag(BF) can _not be
checked before this step,
but it can be checked
after this sten.

After this step, busy
flag(BF) check or longer
waiting time than each
instruction | execution
time is requnred

! RS /W DB DBs DBs DB DBs DB2 DB: DBo
|Function Set I {70 | 0 I 0 | 0 l 1 | 1 I 1 | * ‘ % I % | Set the 8-bit operation.
[ RS R/W DB DBs DBs DB DBs DBz DB: DBo
[oisplay 0t | [0 o] o] o[ o] o] 1] o] o] 0}
{ RS R/H DB DBs DBs DB DBs DB2 DBy DBo
[isplay Clear | [ 0] 0] o] o] o] of o] of o] 1]
} RS R/W DB: DB DBs DB DBs DB. DB: DBo

Example for set address

ntry Mode Se increment. and  cursor
|E try Hode Set l [70 I 0 | 0 | 0 l 0 | 0 | 0 I ] ‘ 1 l 0 | right Sﬁlft ghen the
¥ data write to the DD RAM

] or CG RAM.
Write data to the DD/CG RAM
and set the Instruction
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(b) Initialization by instruction in 4-bit interface iength

Initialized.
Power On No display appears.
)
Wa:t more than 15ms
after Voo rises to 2.4V
i RS R/W DB- DBs DBs DBa Function Set
Function Set 0{0{ 0|0 1|1 (8-bit interface length )
unction Se
{
[Wait more than 4.1ms l
t Funct Set
Function Set 0] 0| 0] O0f 1] 1 (8-bit interface length )
unction Se
)
IWait more than 250us !
i
[Function 5ot | [0] 0] 0] 0] 1] 1] (Go6i"Tniertace tength )

Busy Flag (BF) can_not be
checked before this step,
but it can be checked after
this step.
?fter this step, busy flag
F) check or longer wait-
ing time than each instruc-
tion. execution time s
required.

et e i e e e e e

“RS R/W DB+ DBs DBs DB.
Function Set

|Function Set | l 0 | 0 | 0 | 0 l 1 | 0 I Set 4-bit lnterface length
by 8-bit interface length.

¥
|Function Set ] 0t ol 0fo0]1]0 Set the 4-bit operation,
0f 0f 1] %| ]| *
}
[Displayoff | [ ol ol o] ofofo
0 0j1{0] 0] 0
X!
| Display Clear | | 0] 0] 0] 0f 0] 0
’ 0] 0]0[0| 0] 1
Example for set address
|Entry Mode Set I 0101010 0] 0 increment and cursor right
00y 0( 1| 1{0 shift when the data write

\ to the DD RAM or CG RAM.

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

NJUB461 incorporate voltage tripler to generate LCD driving high voltage and bleeder resi-
stance. The voltage tripler generate about trirle voltage from the Ve.: input voltage (Vico=
7.8V typ at lout=100uA and V.:=3V ) and bleeder resistance generate each LCD driving voltage.

The bleeder resistance is set 1/5 bias sultable for 1718 duty ratio and 1. 0M§2 per resis-
tance.

Furthermore, the bleeder resustance output the LCD Driving bias level through the voltage
fol lower OP-AMP to get a enough display characteristics with low power consumption. -

~ LCD Driving Voltage vs Duty Ratio

Powef Duty Ratio 1/18
suppty .
Bias 1/5
Vsour Voo to Vieo
Voo (#3V) Voo (#3V) Voo (+#3V) Voo (+3V)
Voo ‘L Veu Voo J——
Vei
+ . ) ) Vico
NJUG461 Vico NJUG461
v
c1* c1* °
I S W
c1- Vsour c1 Vsout

ves T2V €27 L: vas C2% C2
i *
+

+

(a) 1/5 Bias(1/18 Duty) {(b) 1/5 Bias(1/18 Duty)
(Voltage Tripler used example) . (Voltage Tripler used example)
Note ) Ths circ?it value (resistors and transistor) should be designed, using the actual
panel.

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

As the NJUB461 incorporate oscillation capacitor and resistance for CR oscillation, 80kHz
oscillation is available without any external components.

The LCD frame freauency examp!e mentioned below is based on 80kHz oscillation.
(1 clock = 12.5us )

1/18 duty
P O R N S O O O O T D B O
# |
COML
w1 I
L i1frame J/ 1frame J
i~ N “1
1 frame = 12.5(us) x 60 = 5§msg
Frame frequency = 1/13.5(ms) = 74.1(Hz
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(5) Interface with WPU

NJUB461 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 WU interface

When the interface length is 4-bit, the data transfer is performed by 4 lines connected to
DB, to DB7 (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 4bit data transfer (1 instruction exe-
cution). In this case the data of busy flag and address counter are also output twice.

RS
R/Y S—
/20 /A WA 1 A WY A W A WY A O O W
E v v
Internal Stathsm
B NO
Y0 D IR, S Nia N, Oy O i
I»nstruction Busy Flag Busy flag Instruction
‘ ¥riting Check Check ¥riting
RS
E/V

w X REDX XXX
DB X Cire XIReX XX CAe2 X XoR X BR;
", NG XA XRE X XRX XIR)
bs, X IRe XaeX At X XX XpRs)
Writing instruction into |Readout Busy Flag(BF) Readout data Register (DR)
instruction Register(IR) and Adress counter(AC)
(5—2) 8-bit NPU interface
’ RS
R/ ———'/
e T
internal Status ——————I operation 1 "
b, dh*!\((/ ”lu;(///////)\ Busy Data 7
Writing Instruction into [Busy Flag Busy Flag Busy Flag Writing instruction into
Instruction Register(iR) Check Check Check Instruction Register(IR)
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(5—3) Serial interface

Serial interface circuit is activated when the P/S terminal is set to "L” level then the
chip select terminal (CS) zoes to "L” level. The data input/output is MSB first like as the
order of DB+, DBs *=*+ DBo. '

The input data is entered into the shift register synchronized at the rise edge of the
serial clock SCL. The shift register converted to parallel data at the CS rise edee input.
In case of entering over than 8-bit data, valid data is last 8-bit data.

The output data. is  exited from the shift register synchronized at the fall edge of the
serial clock SCL. '

The time chart for the serial interface is shown below.

Note : The level ("L” or "H") of RS and R/W terminals should be set before CS terminal goes
to "L” level. ’

P/S

Inn

smﬂn___< DB7 H bBs p—+< DB5 )—i(bm )—( m;:)—é( DBz )—-( DB1 )—( DBo )

S10_(outpu) Lo T ATl G aC 4T & DBO_N

WNew Japan Radlio Co. L14.
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B ABSOLUTE MAXIMUM RATINGS ( Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage (1) Voo -0.3~+7.0 v
Input Voltage Vin - 0.3 ~ Vopt0.3 v
Operating Temperature TJopr - 30 ~+ 80 ‘C
Storage Temperature Tstg - 85~ +125 C

Note 1) If the LS| are used on condition above the absolute maximum ratings, the LS| may be de-
stroyed. Using the LSI within electrical characteristics is strongly recomended for
normal operation. Use beyond the electric characteristics conditions will cause mal-
function and poor reliability.

Note 2) Decoupling capacitor should be connected between Veci and Vss due to the stabilized
operation for the Voltage Tripler (Doubler).

Note 3) All voltage values are specified as Vss = OV ‘ )

Note 4) The relation : Voo2Vei>Vss , Voo>VssZVsour , Vss=0V must be maintained.

~ Turn on Voo and Ve: at same time or turn on Voo first then turn on Ve: must be required.
|f the turn on sequence does not meet above conditions, latch up will occur.

B ELECTRICAL CHARACTERISTICS ( Voo=3V20% , Ta=-20 ~ +715°C )
PARAMETER SYMBOL CONDITIONS MIN TYP MAX  UNIT | NOTE
Operating Voltage Vop 2.4 3.0 3.6 )
VIH 0-8VDD VDD
B Input Voltgge‘ Voo : 0.2V ) 5
Voxr - ou=0.205mA 2.0
Qutput Voltage Vou To=1.6mA : : 05 ) 6
Driver On-resist. (COM) | Reom | Z14=50uA (All com term.) 20 wl o
Driver On-resist.(SEG) | Rsec | F14=50uA (All seg term.) 30
Input _Leakage Current I Vin=0 ~ Voo -1 1 vh ) 7
. Vop=3V,
Pulf-up Resist Current] ~-i» RS, R/W.RESET.DB Terminals 10 25 50 uh
Operating Current Iop Vop=3V, fosc=Internal freq 95 150 uh | 8
Vol tage Output - - - - -
Converter Vol tage Vir Yc;-SV,IOUT-100uA,Ta-2513 4.6 4.8 )
(Tripler) | Input
Voltage VCi 2.8 VDD V
Conversion - .
Efficiency Vesr RL=o0 95.0 99.9 %
Bleeder resistance Re = | Voo-Vs=3Y 5.0 NQ
Oscillation Frequency fosc | Voo=3V, Ta=25°C 56 80 104 kHz
LCD Driving Voltage Vieo Vsour Terminal y Voo=3V Voo~ Voo- ) 10
3.0 13.5

Qutput Current ls VppzVe =3V 100 uh
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Note 5) Input/Output structure except LCD driver are shown below:

Input Term|nal Structure : Input/Output Terminal Structure

uDD

vop

(Pull Up 105)

PHOS PHOS pnos ul g' PHOS PHOS
NMos )
upD
(Pull Up HOS) '
pros l—T—a(j:—EN“BLE
NHOS nnos
. : NnoS ATA
uss ' '

E Terminal RS,R/¥ Terminals

DBo to DB7 Terminals

Note 6) Apply to the Output and Input/Qutput Terminal.

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

Note 8) Except Input/output current but including the current flow on blieeder resistance.
If the input level is medium, current consumption will increase due to the penetration
current. Therefore, the input level must be fixed to "H” or "L".

Operating Current Measurement Circuit

Voo (+3V)
—
+
&
— Ve ¥oo
NJUG461
c?t Vs
1ur +ZE _
c1 Vsour

[;— ves C2% c2” 1 uF
+
+

1ur

Note 9) Rcom and Rsze are the resistance values between power supply terminals(Voo, Vsour or Vi,
V2, Vs, V4) and each common terminal (COM: to COM.s / COMMK1, COMMK2) and supply voltage
(Voo, Vsour or Vi, V2, Va, Va) and each segment terminal (SEG: to SEGso) respectively,
and measured when the current la is flown on every common and segment terminals at a
same time.
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Note 10) Apply to the output voltage from each COM and SEG are less than 0.15V against the
LCD driving constant voltage (Voo, Vsour) at no load condition.

Vol tage Tripler Measurement Circuit

Voltage Doubler Measurement Circuit

Yoo (+3V) L] (+3V)
Vei et Vei cit
+z Vop }ﬁ uF + Yoo
JEPF C1~ ;ji}F Ci
7 NJUB4B1 G 4 NJUB4BT Cit—d .
}1 uF 1uF
Cz Cz
10k Q 10k
VsouTt Vsout
Vss . Yss
f—— + | 1uF [—— +{ 1uF
777

Voltage Tripler/Doubler
Operation Clock Frequency = 10kHz

Bleeder Resistance
and Buffer Amplifire

Voo (+3V)

R81

\ K
RB1

Va
RB1

Vs
RB1

Va
RB1

Ve O Vs

RB=5xRB1
NJUG461 Internal

WNew Japan Radio Co. L.
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+ Bus timing characteristics (Voo = 3.0V20%, Ves = OV, Ta = -20 ~ +75°C)
Write operation ( Write from MPU to NJUB461 ) ‘

PARAMETER SYMBOL | MIN | MAX JCONDITION JUNIT
Enable Cycle Time | tevee 1 ‘ us
Enable Pulse Width | "High” level | Pwes 400 ‘
Enable Rise Time, Fall Time ter, tee| 20 : .
Set up Tine [RS, RAH, E | tas- | 40 fied | ns
Address Hold Time tan 2 - ”
Data Set up Time - ~ o} tosw 10
Data Hold Time ' tu 40

Timing Characteristics (Write operation)

“
Viy - Viu
RS ><‘ ViL Vi

R/W N ViL - ,ZCﬂ
PWEH Al
- —
E Vi Vin e
’VIL,/ v \ ViL ViL
—_ — . tpsw tH
tEr ViK Vid
DBe ~DB, ) Valid Data}( '
Vit ViL
tCYCE
fig. 1
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Read operation ( Read from NJUB461 to MPU )

PARAMETER SYMBOL | MIN MAX | CONDITION |UNIT
Enable Cycle Time teves 1 - | us
Enable Pulse Width | "High” level | Pues - | 700
Enable Rise Time, Fall Time ter, tes 20 , . v
Set up Time [Rs, R, E | tas | 40 fig.2 | ns
Address Hold Time taw | 20
Data Delay Time topw: ' 700
Data Hold Time toou 40

Timing Characteristics (Read operation)

Load Condition of DBo to DB7 : CL=100pF =

Vs
Vin Vi
RS ><
e Vi1 Vi
tAS tAH
R/W A Vi \Q\zlﬂ

PWEH ,

E Vin
VlL,/ (S ViL ViL

tg—] —1ooR tef] |iomey
Vou Vou
DBe ~DB, >< Valid Data ><
. - Vou . You

tcyee

fig. 2
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+Serial Interface Sequence

(Vop=2.4~3.6V,Vss=0V, Ta=-20~+75C)

PARAMETER SYMBOL MIN MAX CONDITION JUNIT
| Serial Clock Cycle Time teves 1 us
Serial Clock | "High” level tsen 300 ns

Width "LOW" level tscL 700 ns
Serial Clock rise and fall Time tscr, tscr 20 ns
Chip Select Pulse Width Plcs 500 ns
Chip Select Setup Time tesu 200 ns
Chip Select Hold Time teu 200 fie3 ns
Chip Select rise and fall Time tesr, tesr 20 ns
Setup Time | RS, R/W - CS tas 300 ‘ ns
Address Hold Time tan 200 ns
Serial Input Data Setup Time tsisv 200 "l ons
Serial Input Data Hold Time | tsin 200 ‘ . ns
Serial Output Data Delay Time tson 700 ns
Serial Output Data Hold Time tson 200 ns

Serial Interface :
Viu v
RS Vi v:r
tAS . ta
2
Viu Vi
R/W Viu Vi
1AS A
tevee ten PHcs |

Viu Vin K Vin
cs e ViL Vic
tesu tSCR tos
tose bt tscn 1 ] tscL |

1
v K
scL N vV T NG v
t5|§u
ot i3 |
SIO Viu
(INPUT) Vio

tsop

SIO Volt f Vor
(oUTPUT) Vol, Yo
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»The Input Condition when using the Hardware Reset Circuit

Input Timing
trse
VDD
ESET
Vio —k 7~
PARAMETER SYMBOL | CONDITION MIN MAX JUNIT
Reset Input "L” Level Width trsL fosc=80kHz | 1.2 - ms

» Power Supply Condition when using the internal initialization circuit(Ta = -20 ~ +75°C)

PARAMETER SYMBOL | CONDITION MIN MAX [ UNIT
Power Supply Rise Time t:op 0.1 5 s
Power Supply OFF Time tors 1 "

Since the internal initialization circuits will not operate normally unless the above
conditions are met, in such a case initialize by instruction.
(Refer to initialization by the instruction)

2.4V N

0.1ms=t:o0=bms torr=1ms

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

1/18 Duty Driving

=

COMMK
COMMK 1 COrﬂMK;

(64614)

|

LSS S
NEWN—O
|

§

=

KRN

COMMK 1
(6461C)

NN —

o=

COMMK 2
(6461¢C)

DOCO0O0OC OO0
TTTTIZTITZIX XTI

CIDIIIIIMIC DIOOAOIIOOOD
DB - O

< -

NI ONI— T

;; _________ g —l§ -ZZ-ZZZZZC j?f -z 1’%?

COMMK 2

=]

T
N3 Ny~

=]

RN

COM15

< S
N PO —C

=

NEERE

COM16

e
WP —

I_I[IIT

SEG1

- e
&Py —

=

ETRREN

SEG2

e <
WM —o

SEG3

T e e
NN T
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B APPLICATION CIRCUITS ( 1)

+ 12-character 2-line with Icon Display Example

-El N

>']'|

lcon Display Panel

LCD Panel
(12-Character 2-Line)

con Display Panel

COMMK1

oMl

COMS |
M1
|

COM9

SEG1

NJUB461

(Bottom View)

Note : One segment line can apply only one lcon Display.
Please don't use same segnent line for both of upper and lower Icon display.
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I APPLICATION CIRCUITS ( 2 )

( VI9bONCN 8y3 Buls ) ejduexe aoepisul NdH 319 8

| -ou| 8017 }0 dew aped} s! @087

> m\mdl JR JR

dap 8 sp aNy
'S sy xH 794 Qgaq Ddd
/4y o £94 _ _
1 O vad _
Laq Lda
ogq o 0vd
_ j— |
3%
t4q O Lvd
VI9r9neN mi—o P |®
|| 08z
oengsg GS5Z8 ¥
aE7Z . ﬁé b¥0I
_ . ov ov
ino
A/ (um] S [ax ﬂi:.:su "OcA v v
) Dn> M.'U N-< >m+
o 1% sp
| - B BE
2
sH02 wu
N0 2
_12
-3 “ +13 MH¢ *
R, (tH) 1oa
J =lnnﬁ I3AA03  dap
¢ == i _
o ,_\ aap -
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I APPLICATION CIRCUITS ( 3)

( 199NN 8yl Bulsp ) 8|duexa 8dejaul NdH 119 8

1IRKOD aap

*ouj 20|17 jo djJew speJy s| @087
ssp ans
79d pgg 0gq
£8d _ _
vad _
L94 194
cﬂm
Lvd
- 08z
G968 i
. ad
@ |||mA”HHHMw byol
ov ov
1v 1v
aap §2 LV o,

[ —
SSA _
s/d ||
ﬂﬂ>
tngs sy
a/4
. 5—
i
°gq e
_ o
tgq w
7380 WHW
i
0ag3s 1350 ¢
419V9nrN MM
zxmmoa A
2107 sp
_ aga
-7
5K0I HWT
+22 *
*§03
E:
— +12 * *
u’QU «u> s
¢
|

aapN o

—
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I APPLICATION CIRCUITS ( 4)

( VI9r90rN ey Butsp ) o|duexe eoejelul |eles

mm ye U1 O1IZ 40 BpRIy S @087

SSA MQR kﬁn

4

==E|M A LI

—C

aap

$/4 °eA ana
'94s sy m” 794 044q 014
/4 H £4d _
S3 Q vad _ _
128 0 ggq L4¢ Laa
_ ofs b Lvd
vIOVOnrN - D>—— 4k
os mmSI - i
n3s .|0Du a
Z k| > vyo1
. ov ov
<[ -Hzammo A 1v v
aay S3 LY pgs
91N02 sp
| - - NE
13
SHOY wu
Ja3
K03
I ] MN
— +12 * *
K03 1o ,
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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.




