NUUs4ss

PREL IMINARY
24—-CHARACTER 2—LINE DOT MATRIX LCD
CONTROLLER DRIVER

M GENERAL DESCRIPTION I PACKAGE OUTLINE
The NJU6466 is a 1 Chip Dot Matrix LCD controller dri-
ver for up to 24-character 2-line display.
It contains voltage converter, microprocessor inter—
face circuits, instruction decoder controller, character
generator ROM/RAM and high voltage operation common and <>
segment drivers.
The voltage converter generates about twofold voltage
(10V/6V) from single power supply(5V/3V). Consequently,
high-contrast display can be performed though the NJUB466C
simple power supply circuits.
The microprocessor interface circuits which operate
2MHz frequency, can be connected directly to 4bit/8bit
microprocessor .
The character generator consists of 9,600bits ROM and
64 bytes RAM. The standard version ROM is coded with 240
characters including capital and small letter fonts and
some of Japanese fonts.
The high voltage operation 32-common and 60-segment
drivers operate by 13.5V(Vop=5V)} or 12.0V(Vpp=3V)}, and
drives up to 24-character 2-line LCD panels which
divided four common electrode blocks.

I FEATURES
@ 24-character 2-line Dot Matrix LCD Controller Driver
@ 4/8 Bit Microprocessor Direct Interface
@ Display Data RAM - 80 x 8 bits ; Maximum 24-character 2-line Display
@ Character Generator ROM - 9,600 bits : 240 Characters for 5 x 7 Dots
@ Character Generator RAM - 64 x 8 bits ; 8 Patterns( 5x7 Dots )
@ Microprocessor can access to Display Data RAM and Character Generator RAM
@ High Voltage LCD Driver ; 32-common / 60-segment
@ Programmable Duty Ratio
1/16 Duty for 5x 7 Dots + Cursor, 1 Line
1/32 Duty for 5x 7 Dots + Cursor, 2 Lines
@ Number of Maximum Display Characters
Display Line | Duty Font Max. Disp. Characters
1 Line 1/16 duty |5 x 7 dots + cursor | 24-character 1-line
2 Lines 1/32 duty |5 x 7 dots + cursor | 24-character 2-line
@ Useful Instruction Set
Clear Display, Return Home, Display ON/OFF Cont, Cursor ON/OFF Cont, Display Blink,
Cursor Shift, Character Shift
@ Power On Initialize On-chip
@ Voltage Converter On-chip
@ Oscillation Circuit On-chip ( External R or Ceramic Resonator reauired )
@ Low Power Consumption
@ Operating Voltage ~-—— +5V / +3V
@ Package Outline --=— Chip / Bumped Chip / TCP
@ C-MOS Technology
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M PAD LOCATION
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Chip Size : 4.06mm x 3. 93mm
Chip Thickness : 400 == 30um

Pad Size D 92um x 92um
Bump Size : 102um x 102um

New Japan Radio Co. Ltd.
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M COORDINATES

Chip Size 4.06mm>3.93mm ( Chip Center X=Oum , Y=Oum )
No |Pad Name | X (um) |Y (um) | No {Pad Name [ X (um) |Y (um) | No |Pad Name X (um) |Y (um)
1 SEG.s | -1861 |-1792 | 41 Vsour 1860 |- 603 | 81 | SEG- -8 1791

2 | SEGss {~1741 1-1792 § 42 | Cy 1860 |- 475 | 82 | SEGs - 901 1791

3 | SEGs7r [-1621 |-1792 | 43 | C: 1860 |- 347 | 83 | SEGo -1021 1791

4 | SEGss [-1501 |-1792 | 44 } V.. 1860 |- 219 | 84 | SEG:o |-1141 1791

5 | SEGss |[-1381 |-1792 | 45 | Voo 1860 |- 9N 85 | SEG:, |-1261 1791

6 | SEGso |[-1261 [-1792 | 46 | RS 1860 37 | 86 | SEGi. [-1381 [ 1791

7T | SEGs: -1141 | -1792 | 47 | R/ 1860 165 | 87 | SEG,s | -1501 1791

8 | SEGsz |-1021 |[-1792 | 48 | E 1860 293 | 88 | SEG.. |-1621 1791

9 | SEGss- |-901 |-1792 | 49 | DBo 1860 421 89 | SEG;s |-1741 1791

10 | SEGs« |- 781 |-1792 | 50 { DB, 1860 549 | 90 | SEG.s |-1861 179
1 SEGss |- 661 |-1792 | 51 DB- 1860 677 | 91 | SEG.. - | -1861 1619
12 | SEGss - 541 |-1792 | 52 | DBs - 1860 805 | 92 | SEG.s |-1861 1499
13 SEGs- |- 421 |-1792 | 53 | DB . 1860 933 | 93 | SEG.e |-1861 1379
14 SEGss -301 |~1792 | 54 | DBs 1860 | 1061 94 | SEG2o . | -1861 1259
15 | SEGse [~ 181 |-1792 } 55 | DBs 1860 | 1189 | 95 | SEG.., |-1861 1139
16 | SEGeo |- 61 |-1792 | 56 | DB- 1860 | 1317 | 96 | SEG.> |-1861 1019
17 1 COMs B0 |-1792 | 57 | T2 1860 | 1445 | 97 | SEG.s | -1861 899
18 | COM:o 180 |-1792 | 58 { T1 1860 | 1573 | 98 | SEG2. |-1861 179

19 | COMy. 300 [-1792 | 59 | COM-« 1860 | 1791 | 99 | SEG»s | -1861 659
20 | COM.- 420 [-1792 | 60 | COM2s 1740 | 1791 | 100 | SEG2s |-1861 539
21 | COMis 540 [-1792 | 61 | COM2- 1620 | 1791 | 101 | SEG»» |[-1861 419
22 | COM:.4 660 |-1792 | 62 | COMa: 1500 | 1791 | 102 | SEG2s |-1861 299
23 | COMis 780 |-1792 | 63 | COMao 1380 | 1791 {103 | SEGos |{-1861 179
24 | COMis 900 |[-1792 | 64 | COMiso 1260 | 1791 | 104 | SEGso |-1861 59
25 | COM2s 1020 |-1792 | 65 | COMis 1140 | 1791 [ 105 | SEGs: |[-1861 |- 61
26 | COM6 1140 | -1792 | 66 | COM.- 1020 | 1791 [106 | SEGs. |-1861 |- 181

271 | COM2- 1260 {-1792 | 67 | COMs 900 | 1791 |107 | SEGss |-1861 |- 301
28 | COM2s 1380 |-1792 | 68 | COM, 780 | 1791 | 108 | SEGs« |-1861 |- 421
29 | COM2o 1500 | -1792 | 69 | COMs 660 | 1791 | 109 | SEGss |-1861 |- 541
30 | COMso 1620 |-1792 | 70 | COMs 540 | 1791 | 110 | SEGse |-1861 |- 661

31 | COMs, 1740 |-1792 | 71 | COMs 420 | 1791 |[111 } SEGs, [-1861 |- 781
32 | COMs2 1860 |-1792 | 72 | COMs 300 | 1791 [ 112 | SEGss |-1861 |- 901
33 | Vss 1860 |-1601 | 73 | COM2 180 | 1791 | 113 | SEGso |-1861 |[-1021

34 | 0SC: 1860 |-1473 | 74 | COM, 60 | 1791 | 114 | SEG.o [-1861 |-1141
35 | 0SC2 1860 |-1345 | 75 | SEG: - 61 | 1791 |15 | SEG.. |-1861 |-1261
3B | Vs 1860 |-1217 | 76 | SEG. - 181 | 1791 | 116 | SEG.. |-1861 |-1381
3§V 1860 | -1096 | 77 | SEGs - 301 | 1791 | 117 | SEG.s |-1861 |-1501
38| Vs 1860 |- 974 | 78 | SEG. - 421 | 1791 | 118 | SEG.. |-1861 |-1621
9] V. 1860 |-853 | 79 | SEGs - |- 541 | 1791 | - - - -

40 | Vs 1860 |- 731 | 80 | SEGe - 661 | 1791 | - - - -

New Japan Radlo Co. L1,
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W TERMINAL DESCRIPTION

NO. SYMBOL FUNCT I ON
45 Voo Power Source ( Voo : #5V / +3V )
33 Vss Power Source ( GND : OV )
Osciliation Terminals; External R or Ceramic Resonator connect
34, 35 0SCy, 0SC2 ] to these terminals. :
For external clock operation, the clock should be input on
0SC; .
Register selection signal input
46 RS "0" @ Instruction Register (Writing)
Busy Flag (Reading)
"{" : Data Register (Writing/Reading)
47 R/W Read/Write selection signal input
"0” : Write , "1” : Read
48 E Read/Write activation signal input
3-state Data Bus{Upper) to transfer the data between MPU and
53~56 | DB.~DB- NJUB466
DB; is also used for the Busy Flag reading
3-state Data Bus(Lower) to transfer the data between MPU and
43~452 | DBu~DBs NJUB466
These bus are not used in the 4bit operation
74~67 | COM; ~COMs | LCD Common driving signal
17~24 | COMs ~COM1s | No use terminals output no-active signal, or COM,7~COMs2 out-
66~69 { COMy7~COM24 | put no-active signal in the 1/16 duty operation.
25~32 | COM2s~COMs2
75~118 | SEGy ~SEG4s | LCD Sesment driving signal
1~16 | SEG4s~SEGso ’
Capacitor for Voltage Doubler Connecting Terminal ( + )
42, 43 Gy, G2 Capacitor for Voltaze Doubler Connecting Terminal ( - )
44 Vei Input Terminal for Vol tage Doubler ( Normally Vo: = Voo )
41 Vsoue Vol tage Doubler Output Terminal
36~40 Vi~Vs LCD Driving Power Source
58 T Maker Testing Terminal (Normally Open)
57 T2 Maker Testing Terminal (Normally Open)

WNew Japan Radio Co., LI,
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I FUNCTIONAL DESCRIPTION

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

The NJUB4B6 incorporates two 8-bit remisters, an {instruction Register(IR) and a Data
Register(DR). '

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

- the Register(IR).

The Register (DR) is a temporary stored register, the data stored in the Register (DR) is
written into the DD RAM or CG RAM and read out from the DD RAM or CG RAM.

The data in the Register(DR) written by the MPU is transferred automatically to the DD RAM
or GG 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 selectlon signal RS as shown below

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

Table 1. Register Operation

RS JR/W |Selected Rezister Operation

0 0 firite

0 1 'R Read busy flag(DB7) and address counter(DBo~DBs)
1 0 R Write (DR to DD or CG RAM)

1 1 Read (DD or CG RAM to DR)

(1 -f22) 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/H="1" as shown
in Table 1.

New Japan Radio Co. L.
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(1—4) Display Data RAM (DD RAM)

The display data RAM(DD RAM) consists of 80 x 8 bits, stores up to 80-character display data
represented in 8-bit code.

The unused display data memory area in the DD RAM can be used as a general data memory area.

The DD RAM address data set in the address Counter(AC) is represented in Hexadecimal.

<Higher order bit Lower order bit— ( Example ) DD RAM address " 4E "
A [ ACs [ AGs [ AC. | Acs[ Aca| [ o] [t Jo Jo ]t frj1fo]
< Hexadecimal —<—  Hexadecimal ——> ——— 4 ——e—— E ——

(1~4-1) 1-line Display ( Function set code N=0 )

( a ) 24-character 1-1ine Display Example
The relation between DD RAM address and display position on the LCD is shown below :

1 2 3 4 5 6 7 8 910 1 12 19 20 21 22 23 24 <Display
. Position
1Lmeloolm|oz|03|o4]05]06|o7|08|09|0A|03|-—---—|12|13[14|15|15|17|<—4)DRggess

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

( Left Shift Display )
00y« [ o1 Joz] 03 |04 ] 05|06 |07 |08 |og|oalos|oc]-—-— [13]14]15] 16|17 [18]

( Right Shift Display )
[4F TooTot1 ToaTos T o4 o5 [ os o7 |08 {09 on|-——]|11]12[13]14]15|16]—>017)

( b ) 20-character 1-line Display Example
The relation between DD RAM address and display position on the LCD is shown below :

1 2 3 4 5 6 7 8 9 10 11 12 17 18 19 20 <~Displa¥_
osition
1 Line | 00 l01 021031041{05(06[07 (08|09 |0A]OB|-——— 10111 112 | 13 | «DD RAM Address
: (Hexadecimal)

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

( Left Shift Display )
00)< [ o1 o203 [ o4 [ o5 {06 [ 07 [ 08 {09 0a | 08 | oc | --——- |11 ]12]13 ] 14

( Right Shift Display )
[4F Too Jot T o2 Tos To4 Jos Tos [o7 o8 Jos [oa | -——[oF |10 [11[12]=>(13)

New Japan Radio Co. Ltd.
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( G ) 12-character 1-line Display Example
The relation between DD RAM address and display position on the LCD is shown below :

1 2 3 4 5 6 7 8 9 10 11 12 <«Display,

) Position
1 Line | 00 | 01|02 {03 |04 |05 |06 |07 |08 ]09]0a |08 | <D0 RAM Address
(Hexadecimal)

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

( Left Shift Display )
(00)< |01 {02 {03 [ 04 |05 [ 06 | 07 | 08 | 09| 0a] 08 | oc |

( Right Shift Display )
[ 4F {00 {01 ]02 03|04 0506|0708 |os|oa|—coB)

(1—4—2) 2-line Display ( Function set code N=1 )

( a ) 24-character 2-line Display Example
The relation between DD RAM address and display position on the LCD is shown below :

1 2 3 4 5 86 7 8 910 1 12 19 20 20 2 28 % <Digplay
10|
1t Line [00 |07 102 [ 03 [04 | 05|06 |07 | 08 | 03 | 0A | 0B | ——— | 12 |13 [ 14 [ 15 [ 16 |17 | < o o 5
, DD RAM Add.
ond Line [ 40 | 41 |42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 4A | 4B | —— 52|53 |54 | 5556 |57 |«
(Hexadecimal)

Note : In the 2 lines display mode, the 1st line and 2nd line are defined as (00)x
to (27)u and (40)s to (67)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 fol lows :

( Left Shift Display )
(00)< | 0102 (03|04 |05|06(07|08|09O0A]OB|0C|------ 13|14 |15 (16 | 17 | 18 | «<(19)
(40)« | 41 |42 |43 |44 | 45 | 46 | 47 | 48 | 49 | 4A | 4B | 4C | -——— | 53 | 54 | 55 | 56 | 57 | 58 | «(59)

( Right Shift Display )
(26)->{27 {00 01020304 |05|06|07|08{09|0A|-——1{11]|12{13|14|15]16]|—>(17)
(66)— | 67 |40 |41 |42 {43 |44 (45|46 |47 {48 |49 |4A|—— 51152 {53 | 54 |55 | 56 | —(57)

New Japan Radio Co., L.
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( b ) 20-character 2-line Display Example
The relation between DD RAM address and display position on the LCD is shown below :

1 2 3 4 5 6 7 8 9 10 11 12 17 18 19 20 <Display.
1st | Position
Lineboo{o1/02(03(04]05|06]07|08i09]0A|0B}-———[10{11|12]13]«
2nd DD RAM Address
Line 140 | 414243144 45|46 |47 148 |49 |4A 4B |- 50 |51 ]52153]« }
(Hexadecimal)

When the display shift is performed, the DD RAM address changes as follows :
( Left Shift Display )

(00)<—] 01 0203 |04 {05]|06|07|08}09]0A|0B]|OC |-~ 11(12]13]14
(40)<~ | 41|42 {43 | 44 | 45 | 46 | 47 |48 | 49 [ 4A | 4B | 4C | -——- |51 |52 | 53 | 54

( Right Shift Display )
9710010110203 104|05]06]07|08[09|0A|--——-|0F|10}11[12]—>(13)
67 |40 | 4142 143 |44 | 45 (46 |47 | 48 |49 { 4A | -——— 4F | 50 | 51 | 52 | =(53)

( ¢ ) 12-character 2-line Display Example
The relation between DD RAM address and display position on the LCD is shown below :

1 2 3 4 5 6 7 8 910 11 12 *—Display,

Ist | osition
5 Line J00{01]02]03[04|05[06|07|08|09|0AOB|<
2nd . DD RAM Address
Line | 40 | 41 |42 |43 {44 |45 (46 |47 |48 |49 {4A |4B |«

(Hexadecimal)

When the display shift is performed, the DD RAM address changes as follows :
( Left Shift Display ) :

(00)« 01|02 {0304 |05)06|07]08|09;0A]|0B|OC
(40)< | 41 (42|43 |44 |45 | 46 [ 47 | 48 | 49 [ 4A | 4B | 4C

( Right Shift Display )
2700 [01]02]03|04|05]|0607|08]|09|0A]|—>(0B)
67 40 | 41|42 |43 |44 145 (46 47|48 |49 | 4A | —(4B)

(1 —5) Character Generator 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 NJUB4GE is shown in Table 2.

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

! New Japan Radio Co.Ltd.
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Table 2. CG ROM Character Pattern ( ROM version -02 )

Upper 4-bit ( Hexadecimal )

0(1(23|4|/5/6/7|8|9|A/B|C|D|E|F

cG | it Y SO 1 N IR PR PP B D 2
0 |ram| i SRR
on * ™

..........
.

p—d

(02}

(03)

-----
--------------------
---------------------------

----------

(04)

(05)

{06)

(07)

-----
----------
----------------------

(08)

Lower 4-bit ( Hexadecimal )

HlH|o|la|lm| > o o

(o)

(02)

. oe
ae 38
.
" »
sesss
s -
ssee 3
.
a2

(03)

(04)

(05)

(06)

(08)

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

The character generator RAM(CG RAM) can store any kinds of character pattern in 5 x 7 dots
written by the user program to display user’s original character pattern. The CG RAM can store
8 kind of character in 5 x 7 dots mode.

To display user’s original character pattern stored in the CG RAM, the address data (00)x -
(07)« or (08)s - (OF)x 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.

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

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

Character Code CG RAM Character Pattern
(DD RAM Data) Address (CG RAM Data)
76543210 543 210 765 43210
Ty & — . =
Upperbit Lowerbit Upper Lower Upperbit Lowerﬁfa
0000000 000:000 0
1001
010
011 Character Pattern
1100 Example (1)
101
110
____________________ R R <Cursor Position
0000x001 001 EO 00
1001
010
011 Character Pattern
1100 Example (2)
1101
1110
____________________ S U U 20 S <-Cursor Position
1000
1001
. : . % : Don’t Care
0000x111 111011
1100
101
110
111 ¥ % %!

Notes : 1. Character code bits 0 to 2 correspond to the CG RAM address 3 to 5 (3 bits :
8 patterns).

2. CG RAM address 0, 1 and 2 designate character pattern line position.

The 8th line is the cursor position and the display is performed by logical OR
with cursor. Therefore, in case of the cursor display, the 8th line should be ”0”.
If there is ”1” in the 8th line, the bit ”1” is always displayed on the cursor
position regardless of cursor existence.

3. Character pattern row position correspond to the CG RAM data bits 0 to 4 are
shown above.

The bits 5 to 7 of the CG RAM are not appear on the display (no meaning for the
display), but memory elements are existing, therefore it can be used as the gen-
eral purpose RAM.

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 to 2. Therefore, the address
(00)x and (08)u, (01)u and (09)n, ~~--—--- , (07)m and (OF)x select the same cha-
racter pattern as shown in Table 2 and Table 3.

5. ”1” for CG RAM data corresponds to display On and ”0” to display Off.

New Japan Radio Co., Lid,
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(1—7) Timing Generator

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

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

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

(1—8) LCD Driver

LCD driver consist of 32-common driver and 60-segment driver.

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

The 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—9) Cursor Blinking Control 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 (08)u, a cursor position is shown as follows :

ACs ACs AC. ACs AC2 AC: ACo

Dnnnnnn

-1 1 2 3 4 5 6 7 8 9 10 11 12 < Display position
=tine :
Dislay |00 |01]02[03]04]05|06|07{08|08|0A|0B]--—~ <« DD RAM address
— (Hexadecimal)
1 Cursor position
1 2 3 4 5 6 7 8 910 11 12 < Display position
2-line 00(01{02(03/04105]06|07|[0Q8{09|0A|0B|~-— <
. DD RAM address
Display |40 {41 |42 |43 |44 |45 |46 (47 (48 {49 [4A[4B|—— <«  (Hexadecimal)

% Cursor position

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

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

The NJUB466 is automatically initialized by internal power on initialization circuits when
the power is turned on. In the internal power on initialization, following instructions are
executed.

During the Internal power on initialization, the busy flag (BF) is "1" and this status is
kept 10 ms after Voo rises to 4.5V (Voo=8V) or 2.4V (Voo=3V).

Initialization flow is shown below:

Clear Display —  NOTE
I If the condition of power supply
DL=1 :8-bit long rise time described in the Elec-
Function Set interface data trical Characteristics is not
T N=0 :1-Line Display satisfied, the internal Power On
Initialization Circuits will not
Display On/Off D=0 :Display Off operate and initialization wil
Control | C=0 :Cursor Off not be performed.
1 B=0 :Cursor Blink Off In this case the initialization
by MPU software is required.
Entry Mode Set I/D=1:1ncrement by 1
S=0 :No Shift

(3) Instructions

The NJU6466 incorporates two registers, an Instruction Register (IR) and a Data Register (DR).

These two registers store control information temporarily to allow interface between NJUG6466
and MPU or peripheral ICs operating different cycies. The operation of NJUG466 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=250kHz.
If the oscillation freauency is changed, the execution time is also changed.

New Japan Radio Co, Lid.
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Table 4.

Table of Instructions

INSTRUCT IONS

cC 0 D E
RS R/W DB~ DBs DBs DB4+ DBs DB2 DB: DB

DESCRIPTION

EXEC
TIME

Non-operation

0 00 0 0 0 0 0 0 O

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

40us

Glear Display

Display clear and sets DD RAM
address 0 in AC. :

1.64ms

Return Home

Sets DD RAM address 0 in AC and

returns display being shifted to
original position.

DD RAM contents remain unchanged

1.64ms

Entry Mode Set

VO

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

40us

Display On/0ff
Control

Sets of display On/0ff(D), cur-
sor On/0ff(C) and blink of cur-
sor position character(B).

40us

Cursor or
Display Shift

S/CR/IL ¥ %

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

$/0=0 : Cursor shift

R/L=1 : Shift to the right

R/L=0 : Shift to the left

60us

Function Set

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

40us

Set CG RAM
' Address

Sets CG RAM address. After this
instruction, the data is trans-
ferred on CG RAM.

40us

Set DD RAM
Address

Sets DD RAM address. After this
instruction, the data is trans-
ferred on DD RAM.

40us

Read Busy Flag
& Address

= K

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

Ous

firite Data to
CG & DD RAM

e — ———

Write Data

Writes data into DD or CG RAMs.

40us

Read Data from
CG or DD RAM

€ —— ———

Read Data

Reads data from DD or CG RAMs.

60us

Explanation of
Abbreviation

DD RAM : Display data RAM , CG RAM : Character generator RAM

Acc : CG RAM address, Aoo

: DD RAM address, Corresponds to cursor address

AC  : Address counter used for both of DD and CG RAMs

* = Don’t care
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(3=1) Description of each instructions

(a) NOP (Non operation)

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

Non operation instruction. |t consumes certain judgement machine cycles only.

(b) Clear Display

RS R/W DB, DBs DBs DB« DBs DB. DB: DB
Gode {0 Jo Jo Jo [o Jo o Jo 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 address, the DD
RAM address 0 is set into the address counter and entry mode is set increment. if the cursor
or blink are displayed, they are returned to the ieft end of the LCD(the left end of the 1st
line in the 2-1ine display mode).

The S of entry mode does not change.

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

(c) Return Home

RS RMW DB DBs DBs DB« DBs DB> DB: DBo

Code {0 [0 o [o Jo o Jo o 1 [%x ] *=pontecare

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 ist line in the 2-line display mode) if the cursor or blink
are on the display.

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

RS RMW DB, DBs DBs DB+ DBs DB. DBy DBo
Code { 0 0 0 0 0 0 0 T |/ | S

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

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

/D Function

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

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

Entire display shift,

The shift direction is determined by 1/D: shift to the left at 1/D=] 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.
° 9%splay does not shift when reading from the DD RAM and writing/reading

into/from C

0 The display does not shifting.

(e) Display On/0ff Control

B RM 0B DB D6 DB DB DB DB DB,
Gode [0 [0 [0 o Jo Jo {1 o [c|s]

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.i(C) and DBo(B), as shown below.

D Funection

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.

C Funection

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

0 Cursor 0ff. Even if the display data write, the 1/D etc does not changze.

B Function

The cursor position character is blinking. Blinkin rate is 455.2ms at fcp
1 or fosc=270kHz and 491.6ms at fcp=250kHz. The blink is displayed_ alterna-

thelK with all on (it means all btack) and characters dlsplay The cursor
and the blink can be displayed S|multaneously

0 The character does not blink.

] | | [m] CEENC EENEN
ROLON mOCOn HENER
BOOOO EOOON HEEEN
HOEEE EOOOE NEENN
mOOC. AEEEN HEENENE
ROLCICIA mOJOOm ENEEE
OxuEn w000k HERNN
NHEEEN 0oooa HEEEEN
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/W DB, DBs DBs DB, DBs DB> DB: DBo
Code | 0 0 0 0 0 1 |S/C |R/L | * ¥ *¥ = Don’t care

The Cursor/Display shift instruction shifts the cursor position or display to the right or
left without writing or reading display data. This function is used to correct or search
the display. In the 2-line display, the cursor moves to the 2nd line when it passes the 40th
digit of the 1st line. Notice that the 1st and 2nd line displays will shift at the same
time. When the displayed data is shifted repeatedly, each line moves only horizontally.

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

The contents of address counter(AC) does not change by operation of the display shift
only.

This instruction is executed when the code "1” is written into DBs and the codes of (S/C)
and (R/L) are written into DBs(S/C) and DB2(R/L), as shown below.

S/GC R/L Function

0 0 Shifts the cursor position to the left AG is decremented by 1%
0 1 Shifts the cursor position to the right AG Is lncremented by 1
1 0 Shifts the entire display to the left and the cursor follows it.

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

(&) Function Set

. : RS R/ DB, DB DBs DB. DBs DB DB DB

Code [0 Jo [0 Jo [ 1 Jou[n % [* | ¥ | #=0ontcare

Function set instruction which sets the interface data length and number of diselay lines,
is executed when the code "1" is written into DBs and the codes of (DL) and (N) are written
into DB+(DL) and DBs(N), as shown below { character font is fixed 5 x 7 dots ).

(DL) sets the interface data length and (N) sets the number of dlsplay lines either the 1-
line or 2-lines.

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 lensth to 8 bits (DB» to DBo)

0 Set the interface data length to 4 bits (DB+ to DBa)
THe data must be sent or received twice.

N Display lines |Character Font | Duty Ratio Note
0 1 5 x 7 dots 1/16
1 2 5 x 7 dots 1/32
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(h) Set CG RAM Address

RS R/W DB, DBs DBs DB. DB, DB. DB: DBo
Code {0 O [0 [ 1 [afaalafaln

<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 "AAAAAA” is written into the address counter(AC)
together with the CG RAM addressing condition.  After this instruction execution, the data
writing/reading is performed into/from the CG RAM.

(i) Set DD RAM Address:

RS RW DB, DBs DBs DBs DBs DB. DB: DBo
ode [O [0 [ 1 [a [ A [aaafafal]
<Higher order bit _ Lower order bit—

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

The address data mentioned by binary code "AAMMAAA" 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 : In case of the 1-line display, the address data is (00)s to (4F)u, and during the 2-
line display, the address is (00)u to (27)u for the 1st line and (40} to (67)u for
the 2nd line.

| (j) Read Busy Flag & Address

RS R/W DB, DBs DBs DBs DBs DB> DB DBo
Code [0 |1 [ B[ A [ A [ A A [a]a]n
<Higher order bit Lower order bit—>

This instruction reads out the internal status of the NJUB466. 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 DB, DBs DBs DB. DBs DB, DB: DBo
Code { 1 [0 o [o {0 [0 D D D |0D
<Higher order bit Lower order bit—>

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

By the execution of this instruction, the binary 8-bit data "DDDDDDDD” are written into
the CG RAM or DD RAM. The selection of the CG RAM or DD RAM is determined by the previous
instruction.

After this instruction execution, the address increment(+1) or decrement(-1) performed auto-
matically according to the entry mode set. And the display shift is also executed according
to the previous entry mode set.

(1) Read Data from CG or DD RAM

RS R DB, DBs DBs DB. DBs DB DB DB
code [1 [t Jo Jo [0 oo [o o [0]
«Higher order bit Lower order bit—>

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

By the execution of this instruction, the binary 8 bit data "DDDDDDDD” are read out from
CG RAM or DD RAM. The selection of the CG RAM or DD RAM is determined by the previous in-
struction. '

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) 24-character 1-line in 8-bit operation (Using internal reset circuits).

At the 24-character 1-line display, the Function set, Display On/0ff Control and Entry Set
Instruction must be executed before the data input, as shown below.

The DD RAM of the NJUB4B6 can store up to 80 characters, as explained before, therefore
the advertising moving display is available when combined with display shift operation.
Since the display shift operation changes only display position and the DD RAM contents
remain unchanged, display data which are entered first can be output when the return home
operation is performed.

Initialized.
l Power On I No display appears.
) RS R/W DB- DBs DBs DB. DBs DB> DB: DBo Set the B-bit tion/
|Function Set l | 0 l 0 [ 0 I 0 l 1 ' 1 | 0 I 0 | ¥ I * l }El{needisp}ayo?egi7éggs
ont.
V

(oion-onvot cont] [0] 0] 0] 0] 0] 0] 1] 1] 1] 0] s entireaispiay is i
- ngi?oEOde by the initial-

iy
Example for set address

lEntry Mode Set | (70 l 0 l 0 l 0 | 0 l 0 | 0 ‘ 1 i 1 | 0 I increment and cursor right
shift when the data write
2 to the DD or CG RAM.

lerte data to the DD/CG RAW

(b) 24-character 1-line in 4-bit operation (Using internal reset circuits).

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

When the power is turned on, 8-bit operation is selected automatically, therefore the
first input is performed under 8-bit operation. In this operation, full instruction can not
input because of terminals DBo to DBs are no connection. Therefore, same instruction must
be rewritten on the RS, R/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
code in full. 24-character 1-line in 4-bit operation is shown as follows:

I | lzed.
l Power On | sp ay appears.
) RS R/W DB, DBs DBs DBs4
- Set the 4-bit operation.
lFunctlon Set | | 0 l 0 | 0 l 0 | 1 | 0 | This step ts executed in 8-bit mode
. set by the initialization.
- Set the 4-bit operation / 1-line
[Function set | [ o] of o] o] 1] 0|  diselay /5 x Tdots Font.
0 0) Of O *[ * The 4-bit operatlon starts from
f this step.
- Turn on display and cursor.
(Bjsp.ﬂn/Off ConEAI o 0[O0l 01 0] 0 Entire display is in space mode by
orop 1111110 the initialization.
}
|Entry Mode Set l 0{ 01010700 Eggmpéﬁrgg; ??t %ddge?s ‘Eﬁgﬁmiﬂé
SUBT ST SO0 8] o, Sursor B toohy G AR

lWrite data to the DD/CG RAM l
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(c) 24-character 2-line in 8-bit operation (Using internal reset circuits).

In the 2-line display, the cursor moves automatically from the 1st to the 2nd line after
the 40th character of the 1st line has been written.

Therefore, if the display characters is only 24 character in the 1st line, the DD RAM ad-
dress must be set by the user programming to change the cursor position to the 2nd line.

The 1st and 2nd line displays will shift at the same time. When the displayed data is
shifted repeatedly, each |ine moves only horizontally.

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

: Initial jzed.
| Power On AAJ No display appears.
¥ RS R/W DB; DBs DBs DB« DBs DBz DB DBo Set the B-bit tion/
[Function set | [ o] o[ of o] 1] 1] 1] o] #] #] %Ehineedisp;ayo7eg;7éggs
ont.
4

[Disp.on/0tt cont | [ 0] o] of o] of of 1] 1] 1] 0] o °Eng:§§IZ¥s§Egyc?2_
| el ation.

)
Example for set address
[Entry Wode Set | ‘ 0 0 I 0 i 0 0 I 01 0 ‘ 111 i 0 increment and cursor right
shift when the data write
\’ to the DD or CG RAM.

Wirite data to the DD/CG RAM
and set the Instruction
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(83—3) Initialization by instruction
If the power supply conditions for the correct operation of the internal reset circuits
are not met, the NJUG466 must be initialized by the instruction.

(a) Initialization by Instruction in 8-bit interface

Initialized.

Power On No display appears.
i
fait more than 15ms
after Voo rises to 4.5V
) RS R/W DB, DBs DB~ DB. DBs DB> DB, DBo Eun tlo
IFunction Set AJ | 0 | 0 I 0 l 0 ! 1 , 1 l * l % | % l % l (8 bit ?nterface length )
{
|Wait more than 4.1ms I
}
Function Set - 0 0| Of OF 1| 1] %} *| x| % Egngrio?nterface length )
| | [of o of of 1] o «f #] #] #]
) . 4
|Wait more than 100us |
l Function Set
{Function Set l | 0 I 0 I 0 l 0 | 1 | 1 | * l * | * I * I (ch :gn|nterface length)
Busy Flag(BF) can not be
| checked before this step,
i but it can be checked
1 after this step.

- After this step, busy
Wait more than 100us flag(BF) check or longer
or Busy Flag Check waiting _time than each

instruction eéecut|on
i RS R/W DB- DBs DBs DB. DBs DB2 DB: DBo ;l:et;s ;f:ulre ¢
[Function set | [0 o o o 1] 1] 1] o] *] ¢] gzl!"icneedispiay?pg;gldégg'
’ .
(iselay 0t | [0 o[ o] o[ o] o] 1] o] 0] o]
{
[visplay clear | [0[ 0] o] o 0] o] o] o] o] 1]
! Example f t add
{Entry Mode Set I I 0 ‘ 0 l 0 l 0 I 0 l 0 l 0 I 1 | 1 | 0 l |:g?2mgntor :gd acu;ggi
right shift when the
{ datﬁAﬁrlte to the DD or

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

Initialized.
| Power On | No display appears.

4

Wait more than 15ms
after Voo rises to 4.5V

) RS R/W DB+ DBs DBs DBa Function S

MFunction set ] [0] 0] 0] 0] 1] 1] (%5t ntertace lensth
{

lWait more than 4.1ms J
' Function Set

|Function Set | [ 0 l 0 | 0 l 0 l 1 | 1 ] (gngiio?ntgrface length)
)

IWait more than 100us I
\’

- Function Set

|Funct|on Set 444] [TO l 0 | 0 | 0 l 1 | 1 I égggléngzgggag: ?e:g%hge

| checked before this step,

| but it _can be checked
| after this step.

¥
fter this step, busy flag
Wait more than 100us ?BF? check or longer wa{t—
or Busy Flag Check , ing time than each in-
struction execution time
| Is required. -~
¥ RS R/W DB- DBs DBs DB . . o
- Function Set in 8-bit inter-
[Functlon Set 4] I 0 | 0 | 0 I 0 l 1 l OJ face length.
. (Set 4-bit interface length)
- Set the 4-bit operation/
IFunctlon Set I 01 0] 0[0Q] 1710 1-line display 5x7dots Font.
0] 0y 0 0] %] *
¥
[Diselayoft | [ ol o[ 0] 0] o]
0| 0| 1[0]0}0
| :
[Display Clear | [ 0] 0 0] 0f 00
. 0jo0foj0j0f1
Example for set address
lEntry Mode Set ! 0] 0rofo0fo0}0 increment and cursor right
0|00 1} 1]0 shift when the data write
} to the DD or CG RAM.

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

NJUB466 incorporates voltage doubler to generate the LCD driving high voltage. The volt-
age doubler generate about twofold voltage from the V.: input voltage ( 9.5V typ at lout=2mA
and Ve:=BY ). In order to generate LCD display driving waveform, the NJUG466  required
external bleeder resistance. The bleeder resistance must be changed according to the duty
ratio as shown below.

LCD Driving Voltage vs Duty Ratio

Duty Ratio 1/16 1732

Bias 1/5 1/6.7
Vi Voo=1/5Veep | Voo—1/6.TVeen

Power
Vo Von=2/5Vrecp | Voo~2/6.TViep
Supply

Vs Vor~3/5Vrco | Voo=3/6.TVLco
Va Vop-4/%Viep | Voo-4/6.TViLeo

VS VDD_VLCD VDD_VLCD

Vop(+5V/+3v) Vop(+5V/+3v) Vop (+#5V/+3v)

NJUGS6 46 6 NJ UG 46 6

Vb N Vb N
R
Vei Vi Vei Vi
%, R
Vi Vi
VLeD 2.7R Ve
Vi V3
R
C1 V4 +Z€Cl L]
C2 Vs - P Vs L
VE0uT

-l

R
Vsour
% |

{(b) 1/6.7 bias (1/32 Duty)
(Internal Voltage Doubler using example)

(a) 1/5 bias (1/16 Duty)
(Internal Voltage Doubler No-use example)

Internal Driving Voltage Supply Examples

WNew Japan Radio Co. L.



NUUs4ss

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

The NJUB466 requires either one of the oscillation resistance(RF) or ceramic resonator
for the internal oscillation, or external clock.
In case of the oscillation resistance using, the oscillating frequency is affected by the
stray capacitance of the terminals 0SC: and 0SC., thus shorter connection length of these
terminals are required.

LCD frame freauency example mentioned below is based on 250kHz oscillation (1 clock=4us).

LCD frame frequency is calculate by following formula.

1 frame cycle = flsc x 120(clock) x the reciprocal number of duty

1

1 frame frequency = T Frane oyole

(a) 1/32 duty

S 120 clock

71 20 st aleoolaz | 1] 2] 31 4 Jeen32 | 1 | 2] 3]
Voo I
Vi
Va2

C OM, Vs

Va
Vs

le | Frame Sle- 1 Frame |

< | - >l

1 frame = 4(us) x 120 x 32 = 15,360(us) = 15.36(ms)
Frame frequency = 1/15.36(ms) = 65.1(Hz)

(b) 1/16 duty

— 1 ZQ clock
7 2] 3] a]—lis 0 2] 3] & loelis] 1] 2] 3|
Voo l
\E
Va2
COM, Vs
Vs l
v
° le 1 Frame Sle 1 Frame 1
< € |

1 frame = 4(us) x 120 x 16 = 7,680(us) = 7.68(ms)
Frame frequency = 1/7.68(ms) = 130.2(Hz)

New Japan Radio Co. L1d.



NJU646 6

(5) Interface with MPU

NJUB466 can be interfaced with both of 4/8 bit MPU and the two-time 4-bit or one~time 8-bit
data transfer is available.

(5—1) 4-bit WPU interface

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

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

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.

RS

R/W E— |

e VULV U

Internal Status ——————————J~—~:;:::::::—1 l
NO

o8 XN 2o N XTI e LYY 7777
Instruction Busy Flag Busy flag Instruction
Writing Check Check Writing

RS
R/Y ‘4/

VANV NNV VA VA

OB X 1R XIRs
08s
DBe X R TR X
DB X Re X TRe X

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

(5—2) 8-bit WPU interface

RS

R/W

N N WA WA
ifnternal Status - 1 operation l e
08, sy L sus WMy [TTX0ava Y77 77T

Writing Instruction into

Busy Flag Writing Instruction into

Check

Busy Flag
Check

Busy Flag
Check

Instruction Register(IR) Instruction Register(IR)
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I ABSOLUTE MAXIMUM RATINGS ( Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltaze (1) Voo -0.3~+T7.0 v
Supply Voltage (2) Vi~Vs (3) Voo-13.5 ~ Voot0.3 v
input Voltage Vin - 0.3 ~ Vopt0.3 )
Operating Temperature Topr - 30 ~+ 80 ‘C
Storage Temperature Tste - 55 ~+ 125 C

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

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

Note 3) The relation : VooV i1 2Vs2Vsour » Vop2Vss2Vsour, Vss=0V must be maintained.

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

B ELECTRICAL CHARACTERISTICS ( Vop=5YE10%, Vss=0V, Ta=-20~+75C )
PARAMETER SYMBOL CONDITIONS _MIN TYP MAX__JUNIT | Note
Operating Vol tage Voo 4.5 5.0 5.5 v
Vi All Input and Input/Output | 2.3 Voo
i Terminals except 0SC 5
Input Vol tage Viri | Terminals 0.8
Viw : Vool Voo |
2 T Oniy 0SC Terminal 1.0
1 Voui Input/Output '|0H=0-205mA 2.4 ;
Voui Terminals | Jo.=1.6mA ' 0.
Output Voltage 9 Vouz Output -1ou=0.04mA_10.9Voo v
Vouz Terminals | lo.=0.04mA 0.1Voo
Driver On-resist.(COM) | Rcom | *10=0.05mA(All com.term.) 20 ol s
Driver On-resist.(SEG) | Rszc | £10=0.05mA(All see.term.) 30
Input_Leakage Current lu: Vin=0 ~ Voo -1 1 A 1
Pull-up Resist Current | -le Voo=5Y, RS, R/W, DB Term. 50 125 250
Operating Current (1) fop1 gzzzg\'f ;2:22;;8‘:*12 , ‘0.55 | 0.8 mh | 8
CR Oscillation .
Operating Current (2) lopz | External-clock Operation 0.6 1.0 mh | 8
Vop=bV, fosc=fcp=270kHz
Qutput Ve lour=5mA, Ta=25°C -2.8 [-3.9 v 9
Voltazge Vol tage SOUT our=1imA, Ta=25°C -4.5 | -4.7
Doubler | Vohtage o 1 Ve |Rimeo 9% | 99.9 %
nput, e | Ve 2.5 Voo |V
Operating Freq. fep 125 250 350 {kHz
Ext. | Duty DUTY 45 50 55 %
Ctk |Rise Time trep 0.2 s
Fall Time tfcp 0.2
Int. | Oscillation fosc RF Osc. RF=91kQ+2% 190 210 350 kHz 10
0SC Freauency Ceramic resonator 250 kHz
LD Driving Voltage | Vieo Voo = Vs FiA-3ia Ve o A

New Japan Radio Co. Ltd.



NJUG6 46 6

W ELECTRICAL CHARACTERISTICS ( Vop=3.0VE20%, Vss=0V, Ta=-20~+75°C )
PARAMETER SYMBOL CONDIT!IONS MIN TYP MAX_ T UNIT | Note
Operating Vol tage Voo 2.4 3.0 3.6 v
Viu: | AT Input and input/Output | 0.8Voo Voo
Input Vol tage Vies | Terminals v I
i Vor1 Input/Output | -10s=0.205mA | 2.0
Vo1 Terminals | lou=1.6mA 0.5
UUtpUt Vo!tage 2 Von UUtPUt '|0H=0.04mA O.QVDD V
VoL2 Terminals }0.=0.04mA 0.1Vop
Driver On-resist.(COM) | Rcom | %15=0.05mA(All com.term.) 20 wl s
Driver On-resist.(SEG) | Rsec | FI10=0.05mA(All seg.term.) 30
Input_Leakage Current lui Vin=0 ~ Voo -1 i " 1
Puli-up Resist Current] -le Vop=3V, RS, R/#, DB Term. 10 25 50
CR Oscillation
Operating Current lop External-clock Operation 0.2 0.3 mh | 8
Vop=3V, fosc=fcp=240kHz
Output Vsour |Voo=3V, lour=Inh, Ta=25°C | 2.5 | -2.75 v |
Vol tage
Voltage |Voltage -
Doubler | Conv. Rate Ver Ruzeo % 9.9 *
Input
Vol tage Ve 1.8 Voo v
Oscillation Frequency fosc | RF Osc. RF=91kQ 2% 160 240 320 |fkHz | 10
LCD Driving Voltage | Vico |Voo - Vs R SN R

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

Input Terminal Structure Input/Uutput Terminal Structure
voD vbd vop PHOS voo

rhos F—E rno Pnos —{EU |—{ Pnos

O~
anos wnos — anos
rnos‘?‘-%—zum
nnosf 1,““

E Terminal RS, R/M Terminal DBo to DB7 Terminal

Note 6) Rcowm and Rsze are the resistance values between power supply terminals(Voo, Vi, Vs, Vs)
and each common terminal (COM; to COMs2), and supply voltage (Voo, V2, Vs, Vs) and each
segment terminal (SEG, to SEGso) respectively, and measured when the current Id is flown
on every common and segment terminals at a same time.

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

New Japan Radio Co. Lt
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Note 8) Except Input/output current.
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 Measuring Circuit

Vb Vei

. ¢ oscil—o

4.7 F
H 0O S Ci—o0

Ca
‘ Vsout
10uF
‘ +i NJUG4G 6

77

Note 9) Voltage Doubler Characteristics Measuring Circuit.

+] +B5V/+3V
Vo Vei 10uF
C I
+
___—f%%a 4. TuPF
C2
Vss  Vsour
10uF _
NJUGB 46 8 /4. TuF Rpy=10ka
+ / 3 kQ

Voltage Doubler Int. Clock Frequency = 10~5kHz (5V Operation) / 9~BkHz (3V Operation)
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Note 10) Apply to internal CR oscillation using a oscillation resistance RF.
As the oscillating frequency is affected by the stray capacitance of the terminals 0SC:

and 0SC., shorter connection length of these terminals are required.

r—————

0SC,
RF RF:91k Q2%
0SC-

As this circuit example mentioned only for standard application, it can not guaranty

the characteristics of oscillation.
Please check the external parts value before production.

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

New Japan Radio Co.Ltd.
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+ Bus timing characteristics

Write operation sequence ( Write from MPU to NJUG466)
( Voo=5.0VE10%, Vss=0V, Ta=-20~+75°C )

PARAMETER SYMBOL | MIN MAX | CONDITION JUNIT
Enable Cycle Time teves 500
Enable Pulse Width | "High” level | PHex 220
Enable Rise Time, Fall Time tee, tee 20
Set up Time [RS, R/M, E | tas 40 fig.1 ns
Address Hold Time tan 10
Data Set up Time tosw 60
Data Hold Time tu 10

Write operation sequence ( Write from MPU to NJUG466)
( Voo=3.0VE20%, Vss=0V, Ta=-20~+75°C )

PARAMETER SYMBOL | MIN MAX | CONDITION | UNIT
Enable Cycle Time tever 1800
Enable Pulse Width | "High” level | PHew | 500
Enable Rise Time, Fall Time tec, tee 20
Set up Time [RS, R, E | tas 70 fig.d | ns
Address Hold Time tau 50
Data Set up Time tosw 140
Data Hold Time tu 80

Timing Characteristics (Write operation)

- 'S
Vit Vit 2<if
RS ;>y<‘ Vit VILw
148 tAH
R/W k VILL A Vi
. PWen tAH
= tEf
|
E ALY VI v
vy b ALY S— T
r
VNl NUAY
DBy ~DB- Valid Data
Vit Vit
tCYCE

fig. 1 The timing characteristics of the bus write operating sequence.
(Write from MPU to NJUB4G6)
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Read operation sequence ( Read from NJUG6466 to MPU )
( Voo=5.0VE10%, Vss=0V, Ta=-20~+75°C )

PARAMETER SYMROL | MIN | MAX | CONDITION fUNIT
Enable Cycle Time tevee 500
Enable Pulse Width | "High” level | Ph=x | 220
Enable Rise Time, Fall Time ter, tee 20
Set up Tine [RS, R/M, E | tus 40 fig.2 | ns
Address Hold Time tan 10
Data Delay Time toor 120
Data Hold Time tour 20

Read operation sequence ( Read from NJUG466 to MPU )
( Vop=3.0V£20%, Vss=0V, Ta=-20~+75C )

PARAMETER SYMBOL | MIN MAX JCONDITION |UNIT
Enable Cycle Time tevee 1800
Enable Pulse Width ! "High” level | PWzex 500
Enable Rise Time, Fall Time ter, fee 20
Set up Tine {RS, RM, E | tas 70 fig.2 | ns
Address Hold Time tan 50
Data Delay Time toor 600
Data Hold Time tour 20

DBo to DB- load condition : Cr=100pF

Timing Characteristics (Read operation)

<3 N
Vil Vidt
RS >< ><
AL VL

TAH

148

AV

P foe
Al

PWEH .
E Vini Vikl
' '
v.”./ ViLt N tEf i
ter— | [ t00R DHR
. SUTE
Vo1
DBs ~DB~ >< valid Data %
VoLl VoLl
tCYCE

fig. 2 The timing characteristics of the bus read operating sequence.
(Read from NJUB466 to MPU)

New Japan Radio Co. LI,



NJUsa4s e

* Power Supply Condition when using the internal initialization circuit

( Voo=5.0VE10%, Vss=0V, Ta=-20~+75C )

PARAMETER SYMBOL | MIN MAX | CONDITION JUNIT
Power Supply Rise Time trop 0.1 10 0
Power Supply OFF Time torr 1 s

( Voo=3.0VE£20%, Vss=0V, Ta=-20~+75°C )

PARAMETER SYMBOL | MIN MAX | CONDITION §UNIT
Power Supply Rise Time teop 0.1 5 s
Power Supply OFF Time torr 1

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

4.5V/2.4V /3

0.2V

trDD

Vop=bV ———- 0. 1ms St oo =10ms torr=1ms
Vop=3V ~—~ 0.1msSt.pp=Hms

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

1716 Duty Driving

112131415161 T181 91101111121 13014(1516{1 12 13 14 (516 1T 18 910411213 114115116

COMy,

COMeV2

VDD
Vi

COMis

Va [ i
e
Ve eeeeeeemteereaseesnemoseseseessesemstiteseretenasns i tentesas

SEG,
SEG,

SEG,
SEG,
SEG,

v
COoMyy

CO MKaz

SEG,

SEG:
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M LCD DRIVING WAVEFORM

1/32 Duty Driving

- 12612T42812913043 132

L1213141516 1T §aonenee 126127128129130131132{1 12 13 14151617 1..

COM:
COM:

. v
com,
COoM, oo COM

COMs
COMs
cm«h“‘*"’”—

COMe

COMe COM.
COMie
COMuy
COMis
COM—@-§
C()Mn::
CoM,

COMie

COMa v

COMr
CoOM,
CoM, L 2
COMze
COMz
COMz.—@ ®— COMs.

COMza— v
COMz,

COMas
COM:s::
COMar
COMzs
COMaa v
COMae—@ SEG,
COMa -0
COMs2

SEG,
SEG.
SEG;
SEG,
SEGs

SEG: |
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I APPLICATION CIRCUITS

COMa

]

COMia

coM,

COI;‘ls

NUBEE o : LCD PANEL
§ (24-character
SEG,0 2 -line)

COMy7

COMes

COI:izs
i
i

COflhz

(a) 5 x 7 dots, 24-character 2-line example (1/6.7 Bias, 1/32 Duty)

CQHQ
|

COMis

COM, 4l
NJUB4G6 |

H
H

COXHs
SEG: LCD PANEL

(24-character
1 -line)

SEG, 4

(b) 5 x 7 dots, 24-character 1~line example (1/5 Bias, 1/16 Duty)
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M APPLICATION CIRCUITS
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I APPLICATION CIRCUITS
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[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.




