NJUGaes

12—CHARACTER 4—LINE

PRELIMINARY

DOT MATRIX LCD CONTROLLER DRIVER

I GENERAL DESCRIPTION B PACKAGE QUTLINE

The NJU6465 is a Dot Matrix LCD controller driver for
12-character 4-line with icon display in single chip

It contains voltage converter and regulator, bleeder
resistance, CR oscillator, microprocessor interface
circuits, instruction decoder controller, character
generator ROM/RAM, high voltage operation common and
segment drivers

The voltage converter generates high voltage (about 8V)
from the supply voltage(QV) and it is regulated by the
regulator. The bias level of LCD driving voltage is
generated of high value of bleeder resistance and the
buffer amplifire convert its impedance. The 16th gray
scale contrast control function is incorporated for its
adjustment. Therefore, simple power supply circuit and
easy contrast adjusiment are available

The complete CR oscillator is incorporated, therefore
no external components for oscillation circuit are
required.

The microprocessor interface circuits which operate by
1MHz, can be selected serial, 4 or 8 bit interface.

The character generator ROM consists of 10,080 bits
stores 252 kinds of character Font. Each 160 bits CG RAM
aand lcon display RAM can stores 4 kinds of spacial
character displayed on the dot matrix display area or
152 kind of lcon on the lcon display area.

The 37-common ( 32 for character, 4 for icon and 1 for
static) and 63-segment ( 60 for character, 2 for icon .
and 1 for static) drivers operated up to 13.5V drives
12-character 4-line with 128 Ilcon and static segment
LCD display.

M FEATURES

12-character 4-line Dot Matrix LCD Controtler Driver
Maximum 128 lcon Display
Serial, 4 or 8§ Bit parallel Direct Interface with Microprocessor

Character Generator ROM — 10,080 bits : 252 Characters for 5 x 7 Dots
Character Generator RAM - 32 x 5 bits : 4 Patterns{ 5 x 7 Dots )

fcon Display RAM - 32 x 5 bits : Maximum 128 lcon -

High Voltage LCD Driver :@ 37-common / 63-segment

Duty and Bias Ratio : 1/36 duty and 1/7 bias

Display Blink, Cursor Shift, Character Shift
Common and Segment driver Location order Select Function(Mode A/Mode B)
Power On Initialization / Hardware Reset
Voltage Converter and Bleeder Resistance on-chip
Voltage regulator on-chip
Software contrast control
Oscillation Circuit on-chip
Low Power Gonsumption
Operating Voltage -— 2.4 to 3.6 V ( Except LCD Driving Voltage )
Package OQutline ——  Bumped Chip / TCP
C-MOS Technology
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Display Data RAM - 48 x 8 bits : Maximum 12-character 4-line Display

Useful Instruction Set : Clear Display, Return Home, Display ON/OFF Cont, Cursor ON/OFF Cont,
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B PAD LOGATION
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B PAD COORDINATES

CHIP SIZE 11.22mm x 2. 5mm ( CHIP CENTER X=0gm, Y=Oum)

PAD No. Modepﬁn Naﬂge —{h=Cum) | Y=(um) PAD No. Modepﬁﬂ Naﬂﬁe —{ X=Cum) | Y=(um)
TTBUNNYS, | DURNYB, | <5200 | <1090 5T Colae | COWLe 3100 | 1000
7 TosC, | 0sc, T4980 | 1000 52 [ COMay | CON.s 3020 | 1090
7 0S¢, | 0SC 4735 | <1080 53 [ COMoo | COWas 2940|1090
V. V. 2439|7090 50 COMas | COWas 2860 | 1090
5 Voo Voo 23939 | =1000 55 | CoMoo | CONoo 2780 | 1000
8 TVeour  |[Veour | =3430 | -1090 56 | COMr | CONs, 2700|1090
S G, 7939 <1000 57 [ COMsz | CONos 2620|1090
NS C.” 7439 | =1090 58 | SeaM. | SEGM. 2540|1090
T G, 1939 | =1000 50 | SEG, | SEGes 2460 | 1090
06" G, 1439 | <1000 60 | SEG. | SEGes 2380 | 1090
T Voo Voo ~939 | =100 61 | SEG. | SEGes 2300 | 1090
7R W ~439 | <1000 62 | SEG. | SEGs. 2220 | 1000
13 TVara | Vace 61 | <1000 63 | SEGs | SEGes 2140 | 1090
T4 TTEST | TEST 509 | <1000 64 | SEGe | SEGue 2060 | 1090
75 TSEL SEL 738 | =1000 66 | SEG, | SEGes 1980 | 1090
76 | RESET | RESET 966 | =1000 86 | SEG. | SEGes 1900 | 1090
7 P/s b/S 7195 | 1090 67 | SEGe | SEGes 7820 | 1000
8 TRS RS 1423 | =100 68 | SEG.o | SEGs, 1740|1090
19 TR R/ 1652 | 1090 60 | SEG:, | SEGeo 1660 | 1090
20 |E/SCL | E/SCL 1880 | =100 70 | SEGre | SEGas 1580 | 7090
21 DB, DB, 2118 | =100 71 [ SEGrs | SEGue 1500 | 1090
27| DB, DB, 2355 | <1090 77 [ StGi. | SEGss 1420 | 1000~
23 | 0B: DB 2592 | <1090 73 | SEGis | SEGee 1340|1090
24 DBs PBs 2829 ~-1090 74 SEG1e SEG4s 1260 1090
2% | DB, DB, 3066 | <7000 5 | SEGr, | SEGes 1180 | 1080
26| 0B: 05, 3303 | <1090 76 [SEG,s | SEG.s 1100 | 1090
27| DB./310 | DB./ST0 | 3540 | <1080 77 [SEG,s | SEG.s 1020|1090
28| 0B,/05 [ DB,/68 | 3777 | =1080 8 |SEG.o | SEG., 040 | 1090
35| OUNNYG, | DUWNYB. | 3977 | 1080 79 | SEG., | SEG.o 860 | 1090
30 | DUNNYB, |DUMNYB, | 4177 | 1090 80 | SEG.. | SEGso 780 | 1090
31 | DUNNYB. | DUMNYB. | 4377 | -1080 81 |SEG.. | SEG.e 700 | 1090
32 | DUNNYB. | DUMNYB= | 4577 | 1090 82 | SEGe. | SEGs 520 | 1090
33 | DUNNYB. | DUWNYB. | 4777 | 1090 83 | StG.. | SEGe 540 | 1090
34 | DUNNYB, | DUWWYB, | 4977 | —1090 84 | SEG.. | SEGss 260 | 1090
35 | DUNNYB. | DUMNYB. | 5177 | 1090 85 | SEG., | SEG.- 360 | 1090
36 | DUNNYA,, | DUMNYA,, | 5177 | 1090 86 | SEG.» | SEGs 300 | 1090
37 | DUNNYA, | DUNWYA» | 4977 | 1080 87 | StGe. | SEG.s 530 | 1090
38 | DUNWYA. | DUMNYA. | 4777 | 7060 88 | SEGeo | SEG., 70 | 1090
39 | DUNNYA. | DUMWYA. | 4577 | 1080 89 | SEG., | SEGeo &0 | 1090
40| DUNWYA, | DUNNYA, | 4400 | 1060 90 |SE6., | SEG.. | = 20 | 1090
41 [ SEGS, | SEGS, 2200|7060 91 [SE6.. | SEG.. | =700 | 1090
27 | Col. | Com, 3820|1050 92 | SEG.. | SEG.. | =180 | 1090
23 | Colhe | COM.a 3740|1090 93 | SEG.. | SEG.. | — 260 | 1090
24 T CoM, [ CoM,, 3660 | 1080 94 |SEG.. | SEG.. | - 340 | 1090
25 T COM. | COM.s 3580 | 1090 95 | SEGe, | SEG.. | — 420 | 1080
6 | COMs | COM.s 3500 | 1080 96 | SEG.. | SEG.. | - 500 | 1090
27 CoM. T COM,a 3420 | 1090 97 [SEG.. | SEG.. | - 580 | 1090
28| COMhs | COM.s 3340 | 1090 08 [ SE6.. | SEG., | - 660 | 1090
25 | COMia [COM. | 3260 | 1090 99 [ SEGs, | SEG.o | = 740 | 1090
50 | CONes | COMas 3180 | 1090 100 | SEG.. | SEG.. | - 820 | 1090
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PAD Ng. Mode iAD :2::5 B =(um | Y=(um
101 SEG.5 SEG,, - 900 1020
102 SEG, 4 SEG, , - 980 1090
103 SEG4s SEG,s -1060 1090
104 SEG.s SEG, s -1140 1080
105 SEG4 SEG, , -1220 1090
106 SEG4s SEG, 5 -1300 1090
107 SEG. 5 SEG, . -1380 1080
108 SEGso SEG, 4 -1460 1080
109 SEGs , SEG, o -1540 1090
110 SEGs » SEG, -1620 1090
111 SEGs 5 SEG, -1700 1090
112 SEGs 4 SEG, 1780 1090
113 SEGs s SEG, -1860 1090
114 SEGs e SEGs -1940 1090
115 SEGs 5 SEG., -2020 1090
116 SEGs . SEG; -2100 1090
117 SEGs o SEG. -2180 1090
118 SEGs, SEG, - -2260 1090
119 SEGM, SEGM, —-2340 1090
120 COM- . COM: 4 —-2420 1080
121 COM: 5 GOM: 5 -2500 1090

B C 122 COM. » COM. -2580 1090
123 COM 4 COM; , —2660 1090
1 24 COMzo GOMZD -2740 1090
125 COM, o COM, 5 ~2820 1090
126 COM, o COM, 5 ~=2900 1090
127 GOM, ; COM, ; ~2980 1090
128 COM, COM, —-3060 1090
129 COM; GOM, ~3140 ~ 1090
130 COMe COMs ~3220 1090
131 COMs COMs ~3300 1090
132 COM. COM., -3380 1080
133 COM . COM, -3460 1090
134 COM, COM, -3540 1090
135 COM, COM, -3620 1090
136 COMM ., COMM , -3700 1090
137 COMM 5 COMM, -3780 1080
138 COMM, COMM. -3860 1090
139 GOMM, COMM; -3940 1090
140 GOMS . COMS , -4045 1090
141 DUMMYAs | DUMMYA. -4245 1090
142 CViV, CViV, -4445 1090
143 DUMMYA. | DUMMYA, -4645 1090
144 CV.Vs CV:Vs -4845 1080
145 DUMMYA. | DUMMYA. ~5045 1090
146 DUMMYA; | DUMMYA, ~5200 1090

New Japan Radio Co. Lt

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6010611/NJU6465.html

Il BLOCK DIAGRAM
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B TERMINAL DESCRIPTION

No. SYMBOL 1/0 FUNCTION
11, 5 Voo, Vss Power Source Voo 5 +3V, Vss ; OV
4 Vs LCD driving voltage
2 0S¢, | System clock input terminal
This terminal should be open, for internal clock operation.
3 0SC- 0 System clock output terminal
This terminal can use for clock freguency monitoring.
Parallel or serial interface selection terminal
17 P/S | “0”: Serial interface
“1”: Parallel interface
Register selection signal input terminal
18 RS | “"0”: Instruction register (writing)
Busy flag, address counter (reading)
“1”: Data register (writing / reading)
19 R/ | Read / Write selection signal input terminal
“0”: Write “1”: Read
E ] Read / Write activation signal input in parallel mode
b I B T B R ERREEEE e
SCL | Sift clock input in serial mode
DB~ 1/0 3-state data bus for MSB to transfer the Data betwsen MPU
and NJU6465 in parallel mode
28 DB, is also used for the Busy Flag reading
CS | Chip select signal input in serial mode
DBs /0 3-state data bus for bit 6 to transfer the Data between MPU
27 and NJU6465 in parallel mode
SI0 /0 Serial Data 1/0 in serial mode
3-state data bus for bit 4 and 5 to transfer the Data between
25, 26 DB., DBs /0 MPU and NJU6465 in parallel mode
In serial mode, these terminals are not used and should be open.
3-state data bus for lower 4 bit to transfer the Data between
21~24 DB, ~DB; MPU and NJU6465 in parallel mode
/0 In serial and 4~bit parallel mode, these terminals are not used
and should be open
142 CV.V. Capacitor terminals for noise reduction of COM/SEG output
144 CV.Vs voltage.
The capacitor connected between CV.V., CV2Vs and Voo is required
to operate with the LCD panel actually.

Downloaded from Elcodis.com electronic components distributor
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No. SYMBOL 1/0 FUNGTION
42~57 COM; ~COM. 2 0 1L.CD common driving signal output terminals
120~135
136~139 | COMM,~COMM. 0 lcon common driving signal output terminals
140 COMS, 0 Static drfving common signa! output terminal
When power down mode, Voo or Vss level are output.
59~118 SEG+ ~SEGso 0 LCD segment driving signal output terminals
119, 58 SEGM., SEGM.. 0 lcon segment driving signal output terminals
41 SEGS 0 Static Driving Segment signal output terminal
When power down mode, Voo or Vss level are output.
1~10 C.", G Step up voltage capacitor connecting terminals
Cz*, G2~ In case of tripler operation, connect the capacitor between
C:* and G:~, C:* and C=".
In case of doubler operation, connect the capacitor between
C." and C.~, connect C.* to C:«*, and C.~ should be open.
6 Vsour 0 Step up voltage output terminal
13 Vrea 0 Voltage regulator output terminal
Connect the resistor between this terminal and VR Terminal.
12 VR Reference voltage for voltage regulator input terminal
Connect the resistor between this terminal and Voo terminal.
16 RESET [ Reset Terminal.
When the “L” level input over than 1.2ms to this terminal,
the system will be reset ( at f...=212KHz ).
Common and Segment driver location order select terminal
15 SEL | “0”: Mode A location ( See the PAD COORDINATES )
B Modg B location ( See the PAD COORDINATES )
14 TEST | Maker Testing Terminal ( Pull down )
This terminal should be connacted to VSS or open
29~34 DUMMYB> ~
DUMMYB-
145, DUMMYA-, Dummy terminal
143, DUMMYA., These terminals are electrically open.
141, DUMMYAs,
DUMMYA ; ~
40~37 DUMMYA. o
1 DUMMYB Dummy terminal
35 DUMMYB. These terminals are electrically open and an alignment
146 DUMMYA, pattern is placed beside each terminals
36 DUMMYA. ,
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I FUNCTIONAL DESCRIPTION
(1) Description for each block
(1 —1) Register

The NJU6465 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” or address data for Display Data RAM(DD RAM), Character Generator RAM(CG RAM) and
icon Display RAM (MK 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, CG RAM or MK RAM and read out from the DD RAM, CG RAM or MK RAM.

The data in the Register (DR) written by the MPU is transferred automatically to the DD RAM,
CG RAM or MK RAM by internal operation.

When the address data for the DD RAM, CG RAM or MK RAM is written into the Register (IR), the
addressed data in the DD RAM, CG RAM or MK 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,
CG RAM or MK 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

B Table 1. Register Operation

RS | R/W ] Selected Register Operation

0 0 Write

0 1 IR Read busy flag(DB;) and address counter (DB, ~DBs)
1 0 DR Write (Register (DR) to DD RAM, CG RAM or MK RAM)
1 1 Read (DD RAM, GG RAM or MK RAM to Register (DR))

(1 —2) Busy Flag (BF)

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

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

The next instruction shoul!d be written after the busy flag(BF} goes to "0”".

(1 —3) Address Counter (AC)

The address counter (AC) addresses the DD RAM, CG RAM or MK 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,
CG RAM or MK RAM is also determined by this instruction. .

After writing (or reading) the display data to (or from) the DD RAM, CG RAM or MK RAM, the
Counter (AC) increments (or decrements) automatically.

The address data in the Counter (AC) is output from DB¢~DB, when RS="0" and R/W="1" as shown
in Table 1.

/ New Japan Radio Co., L.
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(1~=4) Display Data RAM (DD RAN)

The display data RAM (DD RAM) consists of 48 x 8 bits stores up to 48—character display data
represented in 8-bhit code.
The DD RAM address data set in the address counter (AC) is represented in Hexadecimal.

—Higher order bit Lower order bit— ( Exampie) DD RAM address ~ 08 ”
ACJACs | ACs | AC, | AC; [ AC, |[AC, | AG, 0 0 0 1 0 0 0
«— Hexadecimal —« Hexadecimal — ——— 0 ——o———— 8 _————

4-}ine Display

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

1st Line JO0O0 |01 |02|03|04|05{06|07]08|090A]|08B

—

2nd Line 1011121314 |(15(16 17|18 |19 1A | 1B DD RAM Address
(Hexadec imal)

3rd Line | 202112223 |24|25(26[27|28}29|2A|2B

4th Line |30 }31(32(33(34,35)36[37|38|39|3A(3B

Note : The 1st, 2nd, 3rd and 4th line address are defined as (00)}y to (0B)., (10), to
(1BYn, (20}, to (2B)w, and (30), to (3B)y. The end of each line address and the
beginning of following line address are not consecutive.

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

(00) «<— |01 |02{03({04|05|06(07(08|09|O0A[OB|O0O0

(10) «— |11 |12 |13 |14 |15|16 |17 |18 |19 [1A|1B |10

(20) «<—— 121122 (23| 24(25}26|27}28 29 (2A|2B|20

(30) «—|31(32(33|34135(3637|38[39|3A)3B]30

( Right Shift Display )

0B {00|01|02|03{04105{06|07(08|09|0A] —> (0B)

1B 1011|1213 |14 |15]|16 |17 |18 |18 |1A| —> (1B)

281 20|21 | 22| 23724 |25/26|27]|28|29]|2a) —> (2B)

383031 [32]|33[34|35|36]37(38|39(|3A] ~=> (3B)

Note : The left and right shift performes only in same line, the display data do not
change to other line.

(1 —5) Character Generator ROM (CG ROM)

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

The storage capacity is up to 252 kinds of 5 x 7 dots character pattern(available address is
(04) y through (FF).).

The correspondence between character code and standard character pattern of NJUG465 is shown
in Table 2-1.

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

New Fapan Radio Co. L1,
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Table 2-1. CG ROM Character Pattern ( ROM version -02 )

Upper 4 bit ( Hexadecimal )

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

cg | e N SN FNCH IR PR PR PSS R R
0 (0” - « % et | P, 0,0 s H nas L )

(02)

Do

(03)

3 R A ) OV L Y o L o0 s R P s (N o
4 B N I I I B . i

(o1)
5 i N IS el I '} : o

(02)

(03)

Lower 4 bit ( Hexadecimal )
(@)

O o SN PO PR LI
7 (04) L2 1] L] L L] . - * L] LL]
8 | o [ L e i) By A | A
(01)
91 | AR b et b BT R
(02) : et
A (03) . -. ae ... I:ll ..... .:' I.. ..:-.
Bl ' |- S ] ol e et 5 e 3
(04)
C . | ] el ] I
{01)
D (02) 3 IR T I S 3 NPT S S LT CCN S A S -
E b Pl |
(03)
F TEL T

(04)

WNew Japar Radio Co, L1,
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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. The CG RAM can store
4 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)w -
(03)« 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 Charact 5 tor
(DD RAM Data) RAM Address (CG RAWDEER)
6_7_654321_9_) 76543 21__0_> ﬁ__4321_0_>
ey lovgry | Uowgr,  lowgry| | Ueegr, Lowgp,
1000
‘001
‘010
f0 11 Character Pattern
00000000 01000:}8(1) Example(1)

1110

________________________________ 111 <Cursor Position
100
100
101
101 Character Pattern

00000001 {01001 E} g Example(2)

Py

_______________________________ j_l_l____ <Cursor Position
00
V00

00000011 (01011 |

1100 i
101 |
51 10 E
v 111 ‘

Notes : 1. Character code bit 0,1 correspond to the CG RAM address bit 3,4(2bits:4 ﬁattern$).

2. C6 RAM address 0 to 2 designate character pattern line position. The 8th line is
the cursor position and the display is performed b{_]ogica1 OR with cursor.
Therefore, in case of the cursor display, the 8th line should be "0”.
If there 1s "1” in the 8th line, the bit "1” is always displayed on the cursor
position regardless of cursor existence. )

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

4. CG RAM character patterns are selected when character code bits 2 to 7 are all
0" and these are addressed by character code bits 0 and 1.

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

New Japan Radio Co., Ltd.
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(1—7) lcon Display RAM (MK RAM)

The NJU6465 can display maximum 128 lcons.
The lcon Display can be controlled by writing the Data in MK RAM corresponds to the lcon.

The relation between MK RAM address and lcon Display position is shown bejow:

cont 7O Ofg—=m=m=m--- —% O 03—
I (.
couN F O Op—=-=~----- — O 05—
[ (I
COHNy w©o O W BETE G O o
I [
Gontte 3w O O —--—-—---- w O O
Character Display Panel
COoMI o —+++f+H—--=-=-=-=-~-- Q
7  H+ttH—-—-—-———— [
CONs o 44— - - e o]
[ LI o e i i o P 100
CONs O —r 4 Ttt—----=-==- o]
v HTT— - - = - == 102
CONY O —H+t4t—4— - - === o
: 108 | ———————— | 104
: I 12 Character
h 1 P 1 (I |
] I
COtn @] 4!‘ ! ! -------- ! ! ! o]
127 | ’ 128
FJ:1-F S SE6S5T
SEGH1 SEGY SEGSY  SEGN2

Table 4. Correspondence among lcon Position, MK RAM Address and Data

Bits for lcon Display Position
B MK RAM Address D, Ba D, D. D. D, D, Da
0110 0000 | 60h * * * 1 2 3 4 97 .
y COMM1 Line and
0”0_ 0001 6_1h ol * * 5 - 6 ! 8 % Both besides of 1st Line
0110 0101 65h * * * 21 22 23 24 | 102 (com1. 3.5.7)
0110 0110 { 66h * * * * * * * 103 J
0110 0111 67h * * * * * * * 104 .
0110 1000 | 68h * * * 25 26 27 28 | 105 ' L
~y COMM2 Line and
0110' 1001 6.9h * * * 29 ' 30 31 32 | 106 Both besides of 2nd Line
0110 1101 { 6Dh * * % 45 46 47 48 | 110 (GOM9, 11,13, 15)
0110 1110 | 6Eh * * * * * * * 111 )
0110 1111 { 6Fh] * * * * * * * 112
0111 0000 | 70h * * * 49 50 51 52 | 113 .
vy COMM3 Line and
0111. 0001 7.1h * * * 53 . 54 55 56 | 114 Both besides of 3rd Line
0111 0101 75h * * * 69 10 Ia 72 | 118 (COM17.19, 21. 23)
0111 0110 | 76h * * * * * * * 119 )
0111 0111 | 77h * * * * * * * 120
0111 1000 | 78h * * * 73 14 75 76 {121
v COMM4 Line and
0111' 1001 7-9h * * % 77 . 78 79 80 122 Both besides of 4th Line
0111 1101 70h * * * 93 94 95 96 | 126 (CoM25, 27, 29, 31)
0111 1110 | 7Eh * * * * * * * 127 )
0111 1111 | 7Fh * * * % * * * 128

( * ) Don't care

Notes : 1. When the fcon display function using, the system should be initialized by the
software initialization because the MK RAM is not initialized by the power
turning on and hardware reset.

2. The cross—points between SEGM,, SEGM, and some of common COMM, through COMM.,
even common |ikes as COM;, COM....COM;,, are always off because of the correspond-
ing RAM does not exist as shown above.

3. In the table 4, the bits D; to D, mentioned by * are invalid, therefore both of
“0” or “1” can be written but these are no meaning

i —— New Japan Radio Co. L4,
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(1 —8) Timing Generator

The timing generator generates a timing signals for the DD RAM, CG RAM and MK RAM 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 37-common driver and 63-segment driver.
The character pattern data are latched to the addressed Segment-register respectively. This
latched data controls display driver to output LCD driving waveform

(1—10) Cursor Blinking Control Gircuit
This circuits controls cursor On/0ff and the cursor position character blinks
The cursor or blinks appear in the digit residing at the DD RAM address set in the address

counter (AC).
When the address counter is (28)., a cursor position is shown as follows:

AGs ACs AC, ACs AC., AG, AGC,

(Ac)J ol 1|01 0} 0| C0

4-line display

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

1st Line JO0 |01 | 02030410506/ 07]08 (09! 0A|0B DD RAM address
— (Hexadecimal)

2nd Line |10 (11 |12 {13 [ 14 (15|16 (17118 | 19| 1A{ 1B

3rd Line | 20 [ 21 (22 (23 {24 [25]|26(27 (28|29 |2A|28B

4th Line | 30 (31321333435 |36|37|38|39|3A|3B

t Cursor position

Note : The cursor or biinks also appear when the address counter (AC) selects the CG RAM or
the MK RAM. But the displayed cursor and blink are meaningless.
[f the AC storing the CG or MK 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

(2—1) Initialization By Internal Reset Circuits

The NJU6465 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 7 ms (fo..=212kHz) after Voo rises to 2. 4V.

Initialization flow is shown below:

Function Set DL=1 :8-bit long interface data
T PD=1 :Power down off — Note -
If the condition of power supply
Contrast control | Setting (00). to the contrast Jrise time described in the Elec-
1 control register trical Characteristics is not sa-
- tisfied, the interna! Power On
Display On/Off D=0 :Display Off Initialization Circuits will not
Control | 6==0 :Cursor OFf operated and initialization will
T B=0 :Cursor Blink Off hot performed. o
In this case the initialization
Entry Mode Set | 1/D=1:increment by 1 by MPU software is required
T $=0 :No Shift
Ciear Display

(2—2) Initialization By Hardware

The NJU6465 incorporates RESET terminal to initialize the all system. When the “"L” level
input over 1.2ms to the RESET terminal, reset sequence is executed. In this time, busy signal
output during 7 ms (f...=212kHz) after RESET terminal goes to "H”

« Timing Chart

Over 1.2ms

L v _.

External Reset -—————1

Signal

Tms

R S

BUSY ——————~J L———-
(3) Instructions

The NJU6465 incorporates two registers, an Instruction Register (IR) and a Data Register (DR).

These two registers store control information temporarily to allow interface between NJU6465
and MPU or peripheral |Cs operating different cycles. The operation of NJU6465 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 (DB. to DB.).

Table 5. shows each instruction and its operating time.

Note : The execution time mentioned in Table 5. based on fcp or fosc=212kHz.
If the oscillation frequency is changed, the execution time is also changed

New Japan Radio Co.Lid
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Table 4. Table of Instructions
‘ c 0 D E Execute
INSTRUCT IONS RS R/W DB, DB DBs DB. DB: DB. DB. DBo DESCRIPTION Time
Maker Testing © 0 0 0 0 0 0 0 o0 O All  "0" code is using for -
maker testing
Clear Display 6 0 0 0 0 0 0 0 0 1 Display clear and sets RAM 6.87ms
address (00), in AC
Return Home 0 0 0 0 0 O 0 O 1 = Sets RAM address (00). in AC 141us
and returns display being shi-
fted original position. RAM
contents remain unchanged.
Entry Mode Set ¢ 0 0 ¢ 0 0 0 1 I/ S Sets cursor move direction and Ous
specifies shift of display are
performed in data read/write.
[/D=1: Increment, | /D=0:Dacremen
S=1:Accompanies display shift
Display On/Off 0O 0 0 o 0 0 1 D C B Sets of display On/0ff (D), Ous
Control cursor On/0ff(C) and blink of
cursor position character (B).
Cursor or 0 0 0 0 0 1 S/CRA * = Moves cursor & shifts display |cursor:
Display Shift without changing RAM contents 141us
$/C=1 : Display shift
$/C=0 : Cursor shift display:
R/L=1 : Shift to the right Ous
R/L=0 : Shift to the left
Function Set 0 0 0 ¢ 1 DL x % % PD |Sets interface data length(DL) | PD=0:0us
and power down mode (PD). PD=1:
200us
Contrast control | 0 0 0 1 * % «—— (¢ —— Sets data to Contrast Control Ous
Register.
Set RAM Address 0 0 1 &=—— Ax —_—— Sets RAM address.  After this 141us
instruction, the data is tran-
sferred to/from RAM
Read Busy Flag 0 1 BF «—-— AC —— Reads busy flag and AC content Ous
& AC contents BF=1 : Internally operating
BF=0 : Can accept instruction
Write Data to 1 0 «— Write Data (DD RAM) —— Writes data into RAM. 141us
RAM| 1 0 * % % «——(CORM) ——
1 0 % % % «——(MKRAW) ——
Read Data from 1 1 «— Read Data (DD RAM) —— Reads data from RAM. 141us
RAM] t 1 % % % «—(CGRAY) ——
T 1 % % x «——(NMKRAW) ——

Explanation of
Abbreviation

DD RAM
RAM,

AC : Address counter used for both of DD, GG and MK RAM

: Display data RAM, CG RAM : Character generator RAM, MK RAM : fcon display
A= : RAM address (both of DD, CG and MK RAN)

% : Don't care

New Japarn Radio Co. LI

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6010611/NJU6465.html

NJU6 46 5

(3 — 1) Description of each instructions
(a) Maker Testing

RS RW DB, DBs DBs DB, DB; DB. DB, DBy

Code 0 0 0 0 0 0 0 0 0 0

All 70" 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 70”.
(Especially please pay attention the output condition of Enable signal when the power turns
on.)

(b)) Clear Display

RS RY DB, DB, DB; DB, DB, DB, DB:. DB,
Code 0 0 0 0 0 0 0 0 0 1

Clear display instruction is executed when the code "1” is written into DB,.
When this instruction is executed, the space code (20), is written into every DD RAM ad~
dress, the DD RAM address (00), is set into the address counter and entry mode is set incre—
ment.

If the cursor or blink are displayed, they are returned to the left end of the 1st line in

the LGCD.
The 8§ of entry mode does not change.

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

(o) Return Home

RS R/W DB, DB DBs DB, DB; DB, DB, DB,

Code ] 0 0 0 0 0 0 0 1 * * = 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 (00), 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 1st line in the LCD if the cursor or blink are on the display.

The DD RAM contents do not change.

New Japan Radio Co. Ltd.
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(d) Entry Mode Set

RS R/W 0B, DBs DBs DB, DB, DB, DB, DB

Code 0 0 0 0 0 0 0 1 /D 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 (I1/D) and (8) are
written into DB, (1/D) and DB, (8), as shown below.

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

1/D F unoe¢t i on

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.

Entire display shift.

The shift direction is determined by 1/D.: shift to the feft 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 shift

New Japan Radio Co..Ltd.
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(e) Display On/Off Control

RS R/MW DB, DBs DBs DB. DBs DB: DB: DBo
Code | O 0 0 0 0 0 1 D C B

Display On/0ff control instruction which controls the whole dispfay On/0ff, the cursor On/
O0ff and the cursor position character blink, is executed when the code “1” is written into
DB. and the codes of (D), (C) and (B) are written into DB.(D), DB.(C) and DB.(B), as shown

below.

D F unececti on

1 Display On.

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

¢ Function

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

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

B F uneti on

1 ;he cgq;aﬁ position character is blinking. Blinking rate is 439ms at
osc= Z.
The cursor and the blink can be displayed simultaneous!y.

0 The character does not blink

m] | ] [m my | ] s [ 1 3 1 1]
HOOOR mOOoOom EREERN
wmooom mooom HAEEEN
| [=lmin] [ mimim] | EEEEN
[ 11110 HAREER EEEERR
mOOOm [ Jufmim] | EREEN
[ [mmim] mOOOm mEEEN
lllrl ooocno HEEEEN
Cursor
Character Font 5 x 7 dots Alternating display
(1) Cursor display example (2) Blink display example

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

RS R/W DB, DB, DBy DB. DBy DB DB, DB

Code 0 0 0 0 0 1 $/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. The cursor moves to the 2nd |ine when it passes the 12th digit of the 1st line.

Notice that the every ist to 3rd line displays shift at the same time. When the displayed
data are shifted repeatedly, each |ine moves only horizontally.

The 2nd and 3rd line display does not shift into the 1st and 2nd line.

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

This instruction is executed when the code “1” is written into DB, and the codes of (S/C)
and (R/L) are written into DB;(5/C) and DB.(R/L), as shown below.

$/C R/L Funoc¢ tt i on

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

0
0
1
1 Shifts the entire display to the right and the cursor follows it.

—_Oo—=Q

(g) Function Set

RS R/W DB, DBs DBs DB, DB, DB, DB, DB E
¢
Code 0 0 0 4] 1 DL * * * PD % = Don' t care

Function set instruction which sets the interface data length and powerdown mods, is
executed, when the code ~17 is written into DBs and the code of (DL) and (PD) is written
into DB, (DL) and DBo (PD), as shown below. In the serial interface operation, the DL is not

cared.
When the powerdown mode is set, the display is off automatically (D=0). Afterward, when
the powerdown mode is reset, the display is off continuously. The display is appeared by

the display on (D="1") instruction

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 F unoec¢ t i o n

1 Set the interface data length of 8-bit (using from DB, to DBo)
in the parallel operation only

0 Set the interface data length of 4-bit (using from DB; to DB.)
in the parallel operation only
The data must be sent or received twice in this mode.

PD Funecect i on
1 Power down mode off (Normal operation)
0 Power down mode on ( The display goes to off automatically.)

Note: When the Power down mode, it must be not execution except for this instruction.

New Japan Radio Co. L.
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(h) Contrast Control

RS RW DB, DBs DBs DB. DB DB, DB, DB

Code 0 0 0 1 * * Cs [¢F3 Cs Co * = Don't care

Contrast Control instruction which adjusts the contrast of the LCD, is executed when the
code "17 is written into DBs and the codes of G, to Go are written into DBs to DB, as
shown be ow.

The contrast of LCD can be adjusted one of 16 voltage stage by setting this 4-bit register
See (5-1) to realize “how to adjust the Contrast of LCD”.

Set the binary code "0000” when contrast adjustment is unused.

contrast Cs [+ C. Co
low 0 0 0 0
high 1 1 ' 1

(i) Set RAM Address
RS R/W DB, DB DBs DB. DB; DB, DB, DB,

Code 0 0 1 As As As Aa Az A1 A0

«~Higher Lower -

order bit order bit
B The RAM address set instruction is executed when the code “17 is written into DB; and

the address is written into DB¢ to DB, as shown above.

The address data (DB¢ to DBy) is written into the address counter (AG) by this instruction.
After this instruction execution, the data writing/reading is performed into/from the
addressed RAM. ]

The RAM includes DD RAM, CG RAM and MK RAM, and these RAMs are shared by address as shown
be low.

RAM Address

DD RAM st Line . from (00)y to (0B)n,
DD RAM  2nd Line . from (10)y to (1B)n
DD RAM  3rd Line . from (20)w to (2B)n
DD RAM  4th Line . from (30)y to {(8B).
CG RAM 4 characters : from (40)y to {5F)u
MK RAM 128 icons : from (60)y to (7F)u

(j) Read Busy Flag & AC contents
RS R/W DB, DBs DBs DB. DB, DB, DBt DBo

Code‘ 0 1 BF A5 As Aa Aa Az A1 AO

—Higher order bit Lower order bit—

This instruction reads out the internal status of the NJU6465. When this instruction is
executed, the busy flag (BF) stored in DB, and the address counter (AC) contents stored
in DBs to DBy 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

New Japan Radio Co, Ltd.
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(k) Write Data to RAM

Write Data to 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 (A, to As) are written into
the DD RAM, and the binary 5-bit data (A; to Ay) are written into the CG or MK RAM. The
selection of RAM is determined by the previous instruction. After this instruction execution,
the address increment(+1) or decrement (-1) is performed automatically according to the
entry mode set. And the display shift is also executed according to the previous entry mode
set.

* Write Data to DD RAM
RS RW DB, DB, DBs; DB, DB, DB, DB, DB,

Gode 1 0 D7 De Ds [)4 Da Dz D1 Do

«—Higher order bit Lower order bit—

* Write Data to CG or MK RAM
RS R/W DB, DBs DBs DB, DB; DB, DB, DB,

Code 1 0 * * * D4 Da Dz Di Do

«~—Higher Lower —
order bit order bit

(1) Read Data from RAM E

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

By the execution of this instruction, the binary B-bit data (D, to D) are read out from
the DD RAM, the binary 5-bit data (D, to Do) are read out- from the CG or MK RAM. The
selection of RAM is determined by previous instruction. Before executing this instruction,
RAM address set must be executed, otherwise the read out data are invalidated.

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

The RAM address set instruction is not required if the cursor shift instruction is exe-
cuted 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 decr—
ement 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 DD RAM, CG RAM or DD RAM. Even if the read instruction is
executed after this write instruction, the addressed data can not be read out correctly.
For a correct data read out, either the address set instruction or cursor shift instr-
uction (only with DD RAM) must be implemented just before this instruction or from the
second time read out instruction execution if the read out instruction is executed 2
times consecutively.

New Japan Radio Co. L.
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+ Read Data from DD RAM

RS

R/W

DB, DBs DBs DB. DBs

DB:

DB, DB,

Code 1

1

D7 De' Ds Da Da

D.

D, Do

«—Higher order bit

» Read Data from GG or MK RAM

Lower order bit—

RS RW DB, DBs DBs DB, DB, DB, DB, DB,

Code 1 1 * * * D, Da D D, Do
«—Higher Lower -

order bit order bit

Downloaded from Elcodis.com electronic components distributor
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(8—2) Initialization using the internal reset circuits

(a) 8-bit operation (Using internal reset circuits).
The Function set. Display On/Off Control and Entry Set Instruction must be executed before
the data input, as shown below.

Initialized.
Power On No display appears.
! RS R/W DB, DBs; DBs DB, DB, DB, DB, DB,
Set the 8-bit operation
Function Set 0] ¢ 0| O] 1 1 | k| x| 1 and Powerdown mode off
|

Turns on display and cur-—
Disp. On/0ff Cont 0;j 0 0] 0] 0| O 1 1 1 0| sor. Entire display is in
space mode set by the

l initialization,
Example for set address
Entry Mode Set o) of 0y 0] 0 O] O} 1 11 0| increment and cursor
right shift when the data
l write to the DD, GG or MK
RAM.

Write data to the DD, GG or MK RAM
and set the Instruction

(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 DB, to DB, 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 comp feted
by the two accesses in the 4-bit operation mode, rewrite is required to set the instruction
code in full.

Initialized.
Power On . No display appears
! RS R/W DB, DBe DB; DB,
Set the 4-bit operation
Function Set 0] 0y 0] 0] 1| O This step is executed in 8-hit mode
1 set by the initialization.
Set the 4-bit operation, Power down
Function Set 0y 6y 0] 0] 1| O mode off, § x 7 dots Font
: O] Of x| %] *| 1 The 4-bit operation starts from this
l - step.
Turn on display and cursor.
Disp. On/Off Cont 0| o oy 0] 0] O Entire display is in space mode set by
| 0] Of 1 1 11 0 the initialization.
Example for set address increment and
Entry Mode Set I 0| o 0oy 0] 00 cursor right shift when the data write
o of 0 1} 1} 0 to the DD RAM or CG RAM.

l

Write data to the DD, CG or MK RAM
and set the Instruction

Note: When the lcon display function using, the system should be initialized by software
initialization.
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(3—3) Initialization by instruction

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

are not met, the NJU6465 must be initialized by the instruction.

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

Power On
!
Wait more than Tms
after Voo rises to 2.4V
1 RS R/W DB, DBs DBs DB. DBs DB. DB: DBo
Function Set 0| 0 O} O] 1| 1| *| =] %[ =
1
Wait more than 3.0ms
1 RS R/W DB, DBs DBs DB+ DBs DB. DB: DB.
Function Set O Of O O 1| 1| = =i *| %
i
Wait more than 200us
! RS R/W DB- DBs DBs DB. DB: DB- DB: DB.
Function Set 0 0 0] Of 1| 1} | %] *| *

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

Function Set Of 0 O] Of 1| t1 =] %| %/ 1
l RS R/W DB, DBe DBs DB« DBs DB- DB: DB

Display Off 0o 0y 0] O O] Of 1] 0] 0O
! RS R/W DB- DBs DBs DB. DBs DB. DB: DB

Display Clear 0| 0| 0| O] O} O O O O} 1
i RS R/W DB, DB: DB: DB. DB. DB. DB DB.

Entry Mode Set 0| 0y 0] Oy OO0l O} 1] 1] 0
i

Write data to the DD, CG or MK RAM

and set the Instruction

Initialized.
No display appears.

Function Set
(8-bit interface length }

Function Set
(8-bit interface length )

Function Set
(8-bit interface length )

Busy Flag (BF) can not be
checked before this step,
but it can be checked
after this step.

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

Set the 8-bit operation
and Powerdown mode off.

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

Note: When the lcon display function using, the system should be initialized by software

initialization

New Japan Radio Co., LI,

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6010611/NJU6465.html

(b) Initialization by Instruction in 4-bit interface length

Initialized
Power On No display appears
!
Wait more than Tms
after Voo rises to 2.4V
1 RS R/W DB- DB- DBs DB.
Function Set
Function Set 0] 0l 0l O] 1] 1 (8-bit interface length )
!
Wait more than 3.0ms
! .
Function Set
Function Set 0j 0f 0} O 1|1 (8-bit interface length )
!
Wait more than 200us
l
Function Set
Function Set 01 07 0f Of 1] 1 (8-bit interface length )

Busy Flag (BF) can not be
checked before this step,
but it can be checked after
this step.

After this step, busy flag
(BF) check or longer wait-
ing time than each instruc-
tion execution time s
required.

RS R/W DB, DBe DBs DB.

Function Set

Function Set 0t 0y 01 0 1 O Set 4-bit interface length
] by 8-bit interface length.
Function Set 01 0} 0] Of 1| O Set the 4-bit operation
! 0 O *| *| = 1 and Powerdown mode off
Display Off 0} 0 0] 0] O O
0} 0 1] 0] 0| O
!
Display Clear 0} 01 0| Of O O
! 0y 0) 0] Of Of 1
- Example for set address
Entry Mode Set 01 0 0] 0] O O increment and cursor right
0y 0y 0 11 1] 0O shift when the data write
i to the DD, CG or DD RAM.
Write data to the DD, CG or MK RAM
and set the Instruction

Note: When the lcon display function using, the system should be initialized by software
initialization.
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(4) Powerdown Function

NJUB465 incorporates the powerdown mode to decrease the operating current.

The powerdown mode can be set/reset by the function set instruction.

In the powerdown mode, all the character display ( 12-character 4-1ine } and icon display
turn off and only the static display area operates automatically.

The status of internal circuits at the powerdown mode is shown below :

- Main oscillator stops operation and sub oscillator for the static display starts
operations. '

- Voltage converter, voltage regulator and buffer amplifire for the bleeder resistance
stop the operation.

- The contents of DD RAM, CG RAM and MK RAM are kept.

(5) LCD display
(5—1) Power Supply for LCD Driving

NJUG465 incorporates Voltage converter ( tripler or doubler ) to generate the LCD driving
high voltage, Voltage regulator to adjust the LCD driving voltage, Bleeder resistance and
buffer amplifire.

(a) Voltage converter

- Voltage tripler
By connecting the capacitor between G, and C.", C.* and C:", Vss and Vsour respectively
two times negative voltage of Voo — Vss output from Vsour.

+ Voltage doubler

By connecting the capacitor between C." and C.", Vss and Vsgur respectively, and con—
necting the G, terminal to G," terminal. and C,” terminal being open, negative voltage of
VDD - Vss output from VSOUT-
THe voltage relation for Volitage tripler/doubler
VDD =+3V VDD =+3V
Ves =0V ———N—— o T Ves =RV e~
Vsour=—3V —_— e
Voltage Doubler Vsoyr=2Vgs=—6V oo

Volt Tripl
(b) Voltage Regulator oitage Iripier

Voltage Regulator incorporates a non—inverting OP-AMP which supplied Vpp and Vsour, and
a reference voltage source.

By stetting the VR level by connecting R, and R, the regulator which amplifies Vaer
output the LCD driving voltage to the Vres terminal.

Therefore, the LCD operating voltage can be output between Voo and Veea by setting Veer and
the external resistances R, and R,.

Veea= (1+Ru/R,) * Vrer where, Vpp=0V and I Vees | < | Vsour |
* Vob
1 N
Ra VREF
+
——1 VREG
VR -
VsouT
— ANV~
Rb

New Japan Radio Co. Lt
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The contrast control function performs Veee value adjustment from 1st step to 16th step by
a step setting when the 4-bit data write into the contrast control register by the instruction.

Note : Set the contrast control register to (00). when the contrast control function is unused
Use variable resistances to the external resistances R., Re and a thermister if need
due to the voltage reference Vrer is changed by the lot and operating temperature.

Take care the Noise input on the Va terminal because of it designed in high impedance.
Short wiring or sealed wiring are required to avoid the noise input, if necessary.

{ The Voltage Reference Veer characteristics )

Supply Voltage : Voo= OV, \(ss= -3V Temperature : 25°C

-1.3 i j i i i i
O0H OIH 02H O03H 04H OSH 06H O7H 08Y O09H OAH OBH OCH ODH OEH OFH
Contrast control value

[ The LCD Operating Voltage Vaes characteristics ]

Supply Voltage : Vop= OV, Vge= =3V Voltage Tripler Output : Vsour=-%V
External Resistances : Ra = 180KQ . Rb = 820KQ Temperature 1 25°C
Used Equation D Veea(x0n = (1 + 820kQ / 180kQ ) = Viee G000

-5

VREG (V)

I A i
OOH OIH O02H O3H O4H O5H O6H O7H O8H 09H OAH OBH OCH ODH OEH OFH
Contrast control value

New Japan Radio Co. L1,
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(c) Bleeder Resistance

Each LCD driving voltage ( V., Vo, Vs, Vi) is generated by the high impedance bleeder
resistance buffered by voltage follower OP-AMP to get a enough display characteristics with
low operating current.

The bleeder resistance is set 1/7 bias suitable for 1/36 duty ratio and 5MQ resistance
in total.

The capacitor connected between Vs and Voo is needed for stabilizing Vs. The determination
of the each capacitance of C,, C, and C, generating for LCD operating voltage, is required
to operate with the LCD panel actually. The capacitance for the typical application is shown

below :
LCD Driving Voltage vs Duty Ratio
Power Duty Ratio 1/36
supply Bias 1/7
VLCD VDD“'Vs.
V.co is the maximum amplitude for LCD driving voltage.
Ny Yoo(+3V)
~I Vss
et
f
+ c1”
c3 ZZ cat
+
=3
c2”
Veour
Vs _
Vaze
c4 VR
+
Voo VR1 NJUB465
—I—— Vs O < > Vs
— Voo RB1=T14K Q typ
RB2=2.14MQ typ
P B RE=5.0MQ typ
CV eV Bieeder Resistance and
BYe . Buffer Amplifire
CV Vs
Typical Capacitance :
C1, G2, C3, lCd = from 1.0 to 10uF
Typical application
for LCD operating voltage generation
Note 1: Take care the Noise input on the Vs terminal as designed in high impedance. Short

wiring or sealed wiring are required to avoid the noise input, if necessary.
Note 2: The capacitor connected CV,V, and CV.Vs terminals are required to operate with the LCD
panel actually.

Downloaded from Elcodis.com electronic components distributor
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(56— 2) Relation between oscillation frequency and LCD frame frequency

As the NJU6465 incorporate oscillation capacitor and resistor for CR oscillation, 192kHz
oscillation is available without any external components.

The LCD frame frequency example mentioned below is based on 212kHz oscillation.
(1 clock = 4.76us )

1/36 duty ratio
66 clocks
R IR I EIIRR IR NN EE— lsal 1] 2] 3]

oD
vV,
Ve
Vs

Ve 1

Vs

C OM,

i frame sle | frame s,

- |

3

1 frame = 4. 76(us) * 66 * 36 = 11.3(ms)
Frame frequency = 1 / 11.3(ms) = 88.5Hz)

New Japarn Radio Co. LI,
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(6) Interface with MPU

Interface circuits of NJU6465 can be connected to serial or 4/8-bit parallel.
NJUG465 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.

{(6—1) 4-bit MPU interface

When the interface length is 4-bit, the data transfer is performed by 4 |ines connected to
DB, to DB, (DB, to DB, 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 DB, to DB, at 8-bit length).

The busy flag check can be executed after two-time 4-bit data transfer (1 instruction
execution by two—time transfer). in this case, the data of busy flag and address counter
contents are also output twice. -

RS

R/¥ / \

I 4

Internal Status ———————————ri operation I AAJ
NQ
5 7 (L3 A TS TN TN (01 YOS A

Ipstruction Busy Flag Busy flag Instruction

Writing Check Check Writing

RS

R/W 44//*47
VANV NV VA NV WA N
s, TR R X X Xaes X Ry XIRy
oge X 1R XIRa
s X Rs XIROX
DB, IR. X 1Ro Oy e X OXR X0Re)

Writing Instruction into Readout Busy Flag(BF) Readout data Reglster(DR)
Instruction Registar(IR) and Adress counter (AC)

New Japan Radio Co. L1,
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(6 —2) 8-bit MPU interface

RS

oy — \
NN T T T

E

v
Internal Status-————————-r oparation |
No
08 X nara ) 8usy L wusyl L1 TN musy [[7 X0 axa X7/ 17T
Writing Instruction into |Busy Filag Busy Flag Busy Flag Writing Instruction into

Instruction Registar(IR) Check Check ) Check Instruction Register(IR)

(6 ~3) Serial interface

Serial interface circuit is activated when the P/S terminal is set to “L” level then the
chip select terminal (CS) goes to "L” level. The data input/output is MSB first like as the
order of DB;, DBg +-++ 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 edge input.
In case of entering over than 8-bit data, valid data is fast 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

RS X X
R X - X
s T 1 . —
# e T

| i
| Py !
sio  (INPUT) L d 1
bt - dbs ) DBs : DB4 DB:: )—( DBz )~—( DBx )J( DBo )
|

1 i |
10 {QUTPUT) 1 per X b X pBs X DBs >< DB3 X DBz X DB1 DBo

WNew Japan Radio Co. Lid.
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Il ABSOLUTE MAXIMUM RATINGS ( Ta=25°C )
PARANETER SYMBOL RATINGS UNIT
Supply Voltage Voo -03~+170 )
Input Voltage Vin - 0.3 ~ Voot0.3 v
Operating Temperature Topr - 30 ~+ 80 °c
Storage Temperature , Tstg - b5 ~ + 125 °Cc

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

Note 2) Decoupling capacitor should be connected between Voo and Vss due to the stabilized
operation for the Voltage converter.

Note 3} All voltage values are specified as Vss = OV

Note 4) The relation : Voo>Vss , Voo>Vss2=Vsour , Vss=0V must be maintained.

B ELECTRICAL CHARACTERISTICS ( Voo=3V£20% , Ta=20 ~ +75°C )
PARANETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT | Note
Operationg Voltage Voo 2.4 3.0 3.6 v
Vl H 0- 8VDD VDD V 5
Input Voltage Vi IS T
Vou ~lon=0. 205mA, Voo=3V 2.0 V 6
Output Voltage Voo | Tou=1.6mA ., Voou3V 05 | v [ 6
Driver On-resist. (COM) Reom #lo=tuhA (All com term.) 20 | kQ 9
Driver On-resist. (SEG) Rsea xl.=1uA (Al seg term.) 30 kQ 9
Input lLeakage Current I, Vin=0 or Voo -1 1 uA 7
Pull-up MOS Current -ls Voo=3V (All DB terminals) 10 25 50 uA
loo, Voo=3V, fosc=Internal Osc. 180 250 A 3

Ve==5V, during display

. =3V, = .
Operating Current looz VDD. fesc=Internal Ose 500 uA 8
during access, tcvce=bus

Voo=3V, fosc=Internal Osc.
oo during Powerdown mode 20 uA 8

Voltage Output o [Voom3V, lour=100uA, Ta=25%C| -4.6 | -4.8 v
Converter Voltage .
(Tripler) | Voltage 1, = fp o 9.0 | 95.0 %
Efficiency
Voltage Output e | Voo=3V, lour=100uA, Ta=25%C -1.8 v
Converter Voltage
(DOUb[er) VOH.:aige Ver R =0 95.0 %
Efficiency
Reference Contrast Control=(00)«
REF ! DOTV. DD™ 0 po™ .
Voltage Voltage Ves Ta=25°C Voor0.75 | Voou1. 05 | Voo~1. 35
Ri=eo, Vsour=‘6V, Ta=25°C. v
Regu lator mﬁﬁmw Veea | R. =180KQ, R.=820KQ. Vooo5. 8
Contrast Control=(00).
Bleeder resistance Re Vop=Vs=3V 5 MQ
Oscillation Frequency fosc po=3V, Ta=25°C 135 212 289 kHz
LCD Driving Voltage Vico VLCD:VDD"'VE VDD"3. 0 Voo-13.5 v 10

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

-Input Terminal Structure
E/SCL, RS, R/W,
P/S, SEL Terminals RESET Terminal 0SC1 Terminal

VDD " "
c r| PUOS ”E‘b e [i]wé]
l—lﬂ% NMOS N"% LNLD%

Vss Vs 77T Vn

- Input/Output Terminal Structure

{NTERNAL CIRCUIT

puos § VoD VoD
DBo to DB; Terminals -1Ei; JiﬁE%J PUOS
G
' Lli NUOS
VoD
PuOS F—ﬂ-—€(::]:::::::2"_'E"“BEE

5
==y

Note 6) Apply to the Output and Input/Output Terminals.

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

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

Operating Current Measurement Gircuit

Vo (+3V)
TuF] +
Voo ci* +
NJUB465 1uf
1. 640 or L
§ <—{ VR ot
+ 2 +
—{j Ve
1uF - 1uf
Vs Ysour G2

F
Lz

WNew Japan Radio Co.Ltd.
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Note 9) Rcow and Rsza are the resistance values between power supply terminals (Voo, Vsour) and
each common terminal (COM, to COM,., COMMK, to COMMK.) and suplly voltage (Voo, Vsour)
and each segment terminal (SEG, to SEGso. SEGM, and SEGM.) respectively, and wmeasured
when the current |4 is flown on every common and segment terminals at a same time.

Note 10) Apply to the output voltage from each COM and SEG are less than £0.15V against the
LCD driving constant voltage (Vop, Vsour) at no load condition.

Voltage Tripler Measurement CGircuit Voltage Doubler Measurement Gircuit

_Ym3) (+3V)

Yoo
——

et et

+ Voo +1u|: + Voo

o T s &
NJUG4B5 Cz+}+ NJUB4B5 Co'H—1q .

Cr
10k 10k Q
VsouT VsouT

|——Vss + ] 1uF ’—Vss + | TufF

Ca

Voltage Tripler/Doubler
Operation Glock Frequency = 10kHz

Bleeder Resistance :
and Buffer Amplifire

Yoo (+3V)

RB1

Dl
RB1

RB1
Y
RB 1
Vs O + > Vs

RB=4xRB1+RB2

NJUB4B5 s Internal

New Japan Radio Co. L.
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* Bus timing characteristics (Voo = 3.0VE20%, Vio = OV, Ta = =20 ~ +75°C)

Write operation ( Write from MPU to NJU6465 )

PARAMETER SYMBOL MIN MAX CONDITION JUNIT
Enable cycle time tevee 1 us
Enable pulse width | "1” level PWe 400
Enable rise time, fall time te,, tes 20
Set up time lrs. AW E | tae 200 fig.1 ns
Address hoid time tan 200
Data set up time S : tosw 200
Data hold Time tw 200

Timing Characteristics (Write operation)

Vi » VIK
RS ><< Vi : VIL
tAS tAH
R/W N VL ;/VIL
P Wen A
=
E Vin Vig /
ViL / \ ViL ViL
I R A tDSW th
tEr Vid ViH
DBo ~DB: Valid Data ><
VL VIL
LCYEE
fig. 1

New Japan Radio Co., L.
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Read operation ( Read from NJU6465 to MPU )

PARAMNETER SYMBOL MIN MAX CONDITION | UNIT
Enable cycle time tevee 1 us
Enable pulse width | 17 leval Pie 750
Enable rise time, fali time ter, ter 20
Set up time RS, RAW. E | tas 200 fig.2 | ns
Address hold time tan 200
Data delay time toor 750
Data hold time tonr 200

Load Condition of DBO to DB7 : CL=100pF

Timing Characteristics (Read operation)

£
Vi Vi
RS ><'<V|L Vi
tAS AR
R/w /rvlﬂ Vin
PWex tAH
1
E v in Vi) /
Vn.,/ \‘r viy £y
ti—  —toor LEE] L touk,
Vol Vo
Yol
DB ~D B :>‘< Valid Data ><:
VoL VoL
tEyeE
fig. 2

New Japan Radiio Co. Lt
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- Serial Interface Sequence

(Voo = 3.0VE20%, Vss = OV, Ta = -20 ~ +75°C)

PARAMETER SYMBOL MIN MAX CONDITION | UNIT
Serial clock cycle time tevee 1 us
Serial clock | 17 level tson 300 ns
width “0” level tscu 700 ns
Serial clock rise and fall Time tsce. tses 20 ns
Chip select pulse width PWcs 500 ' ns
Chip select set up time tesu 200 ns
Chip select hold time . ten 200 fig.3 ns
Chip Select rise and fall Time teses tost . 20 ns
Set up time RS, R/W -GS tas 200 ns
Address hold time | G8 — RS, R/W tan 200 ns
Serial input data set up time tsisu 200 ns
Serial input data hold time tsin 200 - ns
Serial output data delay time tsop 700 ns
Serial output data hold time tson "200 ns
Serial Interface
RS i Vi
tas EL
R/W iR M
145 ta
oree ton < Ples
cs vie o VIL \/l\ilu ("
scL v
SIO N
(INPUT) 4
tsop tson
i . X b

fig. 3

New Japan Radio Co.Ltd.
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= The Input Condition when using the Hardware Reset Circuit

Input timing
t rsL J
VDD
RESET

th_ - B

\ ]
PARAMETER SYMBOL CONDITION HIN MAX UNIT
Reset input “0” leve! width trse fosc=212kHz 1.2 - ms

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

PARAMETER SYMBOL CONDITION MIN MAX  JUNIT
Power supply rise time troo 0.1 5
ms
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 initialize by instruction.

(Refer to initialization by the instruction)

VDD

0. ims=t.oo=5ms

torr=1ms

torr specifies the power off time in a short period off or cyclical on/off.

New Japan Radio Co, Ltd,
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M LCD DRIVING WAVE FORM

1121314151 ..oovvent 1321331343536 |1 12 1314151 -ecvvnenennn |32l33|34!35[33
Vb == — — = — - = — -~ — — — — — — 1 - - — = = = = = - = == = -
COM, v I A B -
CoM, Vz————-—-———-——f/‘ ______________________ _
COM! COM|v e & o L e e e b - - — - = - = -
coM, v —— o0 : & _
COMs Ve jl ______________________ o |
COU, )
CoM, Vop — | = = = — — e e e e -
COM, Vi - b % _____________ -
v i - +--pbp------------444+---"—-—-—-"—-=—-"=-—- - = - —
CoMay, _ L |- - & o o oo oo oo o - -
CO M, N 7
CO M e I I R S D) -
COMir Vs
COMi; X . i
COMis
COM, Voo — - — — — — — e e - - - - — =
C0Mis— — Vi — 65 ) - --—-—-—-— - - = - = = — =
COMye V, - b — —— — — = 27w m 4 dd - - - - & - - o — - .
('JOMM;V3 L __ 1 A e - o o |
4 -
iy R N [ D 2 _ _ _ _
COMH_—.“—'—““—‘ V5 -r- - --"--=-"=-"=-=-=-=-"
coMys -—o904+-—1+1+— - _
Vip—mg — — — — — — — — —
CoMs :: v - ( 1 _______ 1
COMo *~— v',~h~—~~*~———)/ _______ A ____ I
COMy COMM, [ R N A e
COMz: — ’ ZWoroco o oToT T T T T T T « — =
._ :* PP Vi = ——— 7
COMz - o odde,_————— _
COMa,y Vs
i ] I
COMzs ’
COMU——.——.——
COMar
COMzs
COM:s
COMso v
COMs SEG,
COM,.
COMM1:: *—
COMM: ®*—— Vi
COMM; vl
COMMy ——@ v,
SEG: v,
@ e o o Vs
v v v

1/36 Duty Driving
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I APPLICATION CIRCUITS (1)

éi%j] T-Segment Diplay Panel or lcon Display
DR N
HHHH s

LCD Panel {t2-Character 4-Line)

2
]

! 0:':.‘.

[l
1
:

L
v
:

i
L
[

P
T
1K
1 N

SEGM1
SEQ!
SEGB0
COT24 .
COMIT
cova
COM1
COTM4
COMM1
COMS1

COM32 —!
:
i

i

'

]
L]
L ]

.

N

.

.

.

.

a
L |
L

.

L ]

.

2

a3

.

1 ]

.
L }
L

H
.

seam2 ||
)
1}
)

BOTTOM VIEW

‘ NJUB 4665

12-character 4—~line Display Example
(The terminal description is "Mode A”.)

i New Japan Radio Lo LEd.
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M APPLICATION CIRCUITS (2)

STRY
T-Segment Diplay Panel or lcon Display
A—d e g ——
I %Q ¢
o g L) Ll
D:[].ﬂmﬂ.ﬂmﬂﬁﬂmﬂ.
LCD Panel (12-Charncter 4-Line)
- L ]
v e .
b - .
M - .
- !____ T
- [ ] .
- o1
- ® :
I oy -
] - -
[l - -
= -
m— Tl
i =1
— —
o= 3 =3 = - E g § Qe »
£ 23 2= & 3 R L LR LR LR L e E <@ 5 Z2_g€z 2 &
[~ =] [= =] QO o w ['¥) Lt < QW O w
oo o0 oo o o L] “w ] o QO O wv

NJUB465
TOP VIEW

12-character 4-line Display Example
(The terminal description is “Mode B”.)

New Japan Radio Co, Lt
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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.
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