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8~CHARACTER 4—-LINE DOT MATRIX LCD
CONTROLLER DRIVER WITH EXTENSION FUNCTION

W GENERAL DESCRIPTION B PACKAGE OUTLINE
The NJJ6426 is a Dot Matrix LCD controller driver for
8-character or up to 24-character 4-line with icon dis-
play in single or combine with some of extension driver.
It contains voltage converter. bleeder resistance, CR
osci | lator, microprocessor interface circuits, instruc-
tion decoder controller, character generator ROW/RAM,
high voltage operation common and segment drivers and
extension driver interface circuits.

The voltage converter and bleeder resistance generates
about twofold voltage(10V) and bias voltage for LCD dri-
ving waveform internally from singie power supply (5V).
Consequently, high-contrast display can be performed NJUG426F
though the simple power supply circuits.

The CR oscillator incorporates C and R, therefore no
external components for oscillation are required.

The microprocessor interface circuits which operate by
2MHz, can be connected directly to 4/8bit microprocessor.

The character generator consists of 9,600 bits ROM and
64 bytes RAM.

The 33-common ( 32 for character, 1 for icon ) and 40-
segment drivers are operated up to 13.5V. and the icon
common driver display up to 40 or 80 icon in single or
combine with some of extension driver.

B FEATURES
@ B-character 4-line Dot Matrix LCD Controlier Driver
@® Naximum 80 icon Display (Using CON..)
® 4/8 Bit Microprocessor Direct Interface
@ Display Data RAM - 96 x 8 bits : Maximum 24-character 4-line Display
@ Character Qenerator ROM - 9,600 bits : 240 Characters for 5 x 7 Dots
@ Character Generator RAN - 64 x 8 bits : 8 Patterns( 5 x 7 Dots )
@ High Voltage LCD Driver : 33-common / 40-segment
® NMaximum Display Character Number :

Disp. Line | Ext. Drv |Display Char. |DD RAM |Disp. Line | Ext. Drv |Display Char. | DD RAR

NON 16 Characters NON 8 Characters | 80 x 8
2 Lines NJU6407C | 24 Characters |80 x 8| 4 Lines NJU6417C | 20 Characters bits
NJU6407C | 32 Characters bits
NJUG6417C | 40 Characters NJU6416 | 24 Characters | 96 x 8
or 6415 bits

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

@ Extension Function

@® Power On Initialize / Hardware Reset Function

® Voltage Converter and Blesder Resistance On—chip

® Oscillation Circuit On-chip

@ Low Power Consumption

@ Operating Voltage -— 5V

@ Package Outline -— Chip / QFP 100

®

C-MOS Technology
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I PIN CONFIGURATION
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NJUG6426

M TERMINAL DESCRIPTION

NO. SYMBOL FUNCTI ON
36 Voo Power Source ( +5V)
50 Vss Power Source ( 0OV)
30,31,32| V2,Vs,Vs LCD Driving Voitage Output for Extension Driver and LCD Driving
Voltage Adjust Terminals.
52 0SC, Oscillation Frequency Adjust Terminals. Normally Open.
51 0SCz (Oscillation C and R are incorporated, Osc Frea. =330kH2)
For external clock operation, the clock should be irput on 0SC,.
Reglster selection signal input(Pul l-w resistance On-chip)
38 RS "0" : Instruction Register Writing
Busy Flag, Address Counter (Reading)
"1” . Data Register (Writing/Reading)
39 R/W Read/erte selectjon signal input (Pul I-up Resistance On-chip)
P Write , "1” © Read
40 E Read/Write activation signal input
3-state Data Bus(Upper) to transfer the data between MPU and
45~48 | DB.~DB- NJUB4Z6.
DB~ is also used for the Busy Flag reading.
3-state Data Bus(Lower) to transfer the data between MPU and
41~44 | DBo~DBs NJUB426.
These bus are not used in the 4-bit operation.
26 CL, Latch Clock Output for Serial Data
27 CL2 Shift Clock Output for Serial Data
28 M Alternating signal for LCD Driving Qutput Terminal
Serial Data Output Terminal : The serial character pattern data
29 D output correspond to the each common signals.
"0” - No-active , "1" - Active
68~61 | COM ,~COM & | LCD Common Driving Signal
9~16 | COM o~COMis | If the COM,,~COMs2 are not to be used, please keep it in open
60~53 | COM17~COM2.4
17~24 | COM2s~COMa>
25 COMs 3 Icon Common Driving Signal
69—~100 | SEG ;~SEGs2 | LCD Segment Driving Signal
1 ~ 8 | SEG33~SEG40
3B C: Capacitor for Voltage Doubler Connecting Terminal ( +)
34 C. Capacitor for Voltage Doubler Connecting Terminal ( - )
37 Vei nput Terminal for Voltage Doubler (Normally Ve: = Voo)
33 Vsour Voltage Doubler Qutput Terminal
49 RESET Reset Terminal. When the "L” leve! imput over 1.2ms to this
terminal, the system will be reset(fosc=330kHz)

New Japan Radio Lo, Lid.
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I FUNCTIONAL DESCRIPTION

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

The NJU6426 incorporates two 8-bit registers, an Instruction Register (IR) and a Data
Register(DR). The Register(IR) stores instruction codes such as "Clear Display” and "Return
Home”, and address data for Display Data RAM(DD RAM) and Character Generator RAM(CG RAM).

The MPU can write the instruction code and address data to the Register(IR), but it camot
read out from the Register(IR).

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

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

When the address data for the DD RAM or CG RAM is written into the Register(IR), the ad-
dressed data in the DD RAM or CG RAM is transferred to the Register(DR). By the MPU read out
the data in the Register (DR), the data transmitting process is performed completely.

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

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

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

Table 1. Register Operation

RS |R/W |Selected Register Operation

0 0 IR Write

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

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

(1—2) Busy Flag (BF)

When the internal circuits are in the 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 should be written after the busy flag(BF) goes to "0".

(1 —3) Address Counter (AC)

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

When the address setting instruction is written into the Register(IR), the address informa-
tion is transferred from Register(IR) to the Counter(AC). The selection of either the DD RAM
or CG RAM is also determined by this instruction.

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

The address data in the Counter(AC) is output from DBs~DBo when RS="0" and R/W="1" as shown
in Table 1.
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(1 —4) Display Data RAM (DD RAM)

The display data RAM (DD RAM) consists of 96 x 8 bits stores up to 96-character display data
represented in 8-bit code.  Normally, only 80 X 8 bits of the display data RAM (DD RAM) are
using and specially 96 X 8 bits are using in 24-character 4-line display.

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 "
Ac|Acs [ACs |Ac [Acs [Ac. [ac [4co | [+ Jo Jo |1 [1]1 {o
< Hexadecimal —«—  Hexadecimal - ——— 4 ———e——— E =

(1—4—1) 16-character 2-line Display ( N=0, E1=0, E0=0)
The relation between DD RAM address and display position on the LCD is shown below.

I_ NJUG426 (COM, ~COMs) —r— NJU6426 (COMs~COM: 6)
1 2 3 4 5 6 7 8'9 10 11 12 13 14 15 16"« Display

Ist Position
Line J00 {0102 |03{0405|06{07 0809 |0A|0B|OC|QD|OE|OF

2nd < DD RAM Address
Line}40 141 |42 {43 |44 145 46|47 148 149 |4A (4B |4C |4D [ 4E | 4F (Hexadecimal)

L NJUB426(COM: +~COMzs) —L— NJUGA26(COMos~COM52) —d

Note : In the 2 lines display mode, the 1st and 2nd line address are defined as (00w
to @Nu and (40« to 67a.  Please note that the end of 1st line address and
the beginning of 2nd 1ine address are not consecutive.

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

( Left Shift Display )
©0)<—101102|03|04|05(0607|08|09(0A|0B(OC|ODJOE]OQF |10
(40)— 141142143 (44 {45146 |47 148149 | 4A | 4B |4C (4D | 4E | 4F [ 50

( Right Shift Display )
27(00{01{02{03{04|05{06|07|08|09|OA|OB|0C|OD|OE}f—(OF
67 (40|41 (42 (43|44 |45 |46 |47 |48 |49 |4A 4B |4C|4D | 4E | —WUP)
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(1—4—2) 24-character 2-1ine Display (N=0,E1=0,EC=1)..

.(Extension Driver = NJUG407C)

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

Ist
Line

Lire

NJU6426 (COM, ~COMs) NJU6407C NJUG426 (COMs~COM 1 6) NJU6407C
T2 3 eeveee 89 10 1112 "13 14 15 «w-eee 20721 22 23 24|*— Display
mampaacacanas - memeeoqes=z=es  Position
olorloz]------ o7 9_8_: (_)q :_O_A_‘, 9@ o |OD[OE | +eve-e 13 ]‘."-' ]_5_ ._]-5-. 11 ' 0D RAM
40 |41 (42| veoee 47 | 48 | 49 4A | 4B 4C | 4D {4E | ------ 53 |54 : 55 | 56 197 v Address -
---------------------- * (Hexadecimal)
l | | | |
NJUE426 (COM, 7~COM2.) NJU6407C NJUG426 (COMzs~COMs2) ~ NJUB4OTC

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

00)——
40—

(1 —4—3) 32-character 2-line Display (N=0,E1=1,EC=0)...

( Left Shift Display )

o T[T o T o[ T i

A1 |42 |43 | ---+-- 48149 4A 4B 4C 4D {4E | 4F | evvee- 54 55256:57L58:

( Right Shift Display )

2010001 ==---- 06 SJZ__QS 109 9/_\ 0B|OC({OD|+e---- 12 ]?__1_4___115__1_@_- — (7
67 (40141 | ------ 46 1 47 ! 48.49.4A 4B |4C (4D | -o-+-- 525354 55,56:——’(57)

(Extension Driver = NJUG40TC)

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

NJU6426 (COM, ~COMs) NJUB4OTC  NJUB426(COMo~COMic)  NJUB4OTC
102 3 «oeeee 8| g eeee 16917 18 19 -+---- 24126 eee 32! < Display
ISt P T e e T T T e r==2  Position
Line [00 |01 ]02]------ 07108} -+~ 'OF 110 [11 [ 12]----o 1718} - VIR
2nd Pl tels ywey ey ey ey ey by o Fzo < 0D RAM
Line |40 |41 42| ------ A7 |48 <<+ '4F 150 |51 |52 «---e- 57|58 «ceee "1 Phdaress
melenn e e s e e b bl o - fenenane & == (Hexadecimal)
1 I ] | |
NJUBAZ5(COM1-~COMs) ~ NJUBAOTC  NJUBA26(COMas~COMs2)  NJUBAOTC
When the display shift is performed, the DD RAM address changes as follows:
( Left Shift Display )
. R i —— = memmene )
(00)— | 01 {0203 | ------ 081091 +++=- 110411 {12]13]----- 18191 -+ 120}
(40)—— | 41 |42 |43} ------ 48 (491 ----- 150151 | 52|53 re--- 58 (591 -xene 160 3
_(Right Shift Display ) e
2700 (01| - 06 |07 1 -x---- iggi()F 10 [ 11| -eneee 16171 -+ 1 IE} ~=(F)
67 a0 a1 4647 e L4E [4F [50[51] - 56 57 |-+ {5} ——(P)
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(1 —4—4) 40-character 2-tine Display (N=0,E1=1,E0=1)...(Extension Driver = NJUB417)

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

NJUG426 (COM, ~COMs) NJUG407C NJU6426 (COMo~COM 1 ) NJUG407C
‘I 2 3 ...... 8 9 ...... 20 2‘] 22 23 ...... 28 29 ...... 40 | «— D|Sp|ay
Ist sompeman- e e s rz=%  Position
Line Joo o1 o2 ]+~ o708 -e-ee 131141516 ] -<e-- B1CT-weee 1271
an il alide - e — e r-~w— D RAM
Ling J40 |41 |42 +---- 47 (481 ev-ee 153154 55|56 - SB|SC| +eeee- 1674 Address
woarlunenane b = = ch———— etk = lawwmaae hmud (Hexadecmal)
| | ] |
NJUE426 (COM: 7~COMz24) NJU6407C NJUE426 (COM25~COMs2) NJUB407C

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

( Left Shift Display )

©——[01102|03 | =" 08
@0 —— [ 41 [42]43] -+ 48
( Right Shift Display)
27100707 [ s==v-- 06
67 40 |41 [ ------ 46

oo oo e w6 a7 [ Trefio e {003
49} +venns 54 155 56 |57 | -+ I 140t
wansnan e [ wnslnevaenn fand
.0:{-?- ......... 555“3 14115 ceeree 1A ]é:é:::::[és:} ——2D
AR 152153 54|55 BA | 5B !+ 66 3 ~—(67)

(1 —4—5) 8-character 4-line Display (N=1,E0=0)

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

1

2 3 4 5 6 7 8 < Display Position

0110203040506 |07

1st
COM; ~COMs %ri‘ge 00
COMs ~COM;:6 Line | 20

DD RAM Address
21122123 124125126 |27 |«

3rd
COM, 7~COM24 Line | 40
4th

: (Hexadecimal)
41 142 143|144 |45 |46 | 47

COM25~COMs2 Line | 60

61 |62 (63 |64 |65 |66 |67

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

( Left Shift Display ) ( Right Shift Display )
©0)«——101102{03]04|05|06|07 |08 13/00|01]02|03|04)05{06]——(0DN
Q)——121122|123 242512627 28 33|20121(22123|24|25|26 ) —(2D
(40)—— |41 |42 |43 |44 |45 |46 |47 | 48 53140 141142143144 |45|46] —UD)
(60)«—— | 61 {62 |63 |64 |65 |66 |67 |68 731606116263 |64|65|66]——(67

New Japan Radio Co. L.
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(1 —4—6) 16-character 4-line Display (N=1,E0=0)...(Extension Driver = NJUB407C)

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

I——— NJU6426 NJU6407C ——'I -
1 2 3 4 5 6 7 8| 9 10 H 12 13 14 15 16 ‘—DisplayPosition

st

COM; ~COMs Line
2nd

COMs ~COM 16 %lge
r

COM, 7~COMz« Iﬂne

COM25~COMs2 Line

0001({02(03{04)05

06

20(21(22{23({24|25

26

--------------- * DD RAM Address

40141 |42 |43 |44 (45

46

----------------------------- (Hexadecimal)

60 | 61 |62 |63 |64 |65

66

.......................

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

00) ——
20)——
(40—
(60)——

( Left Shift Display )

010203 [04|05]{06

o7

2112223124125 |26

g

41 |42 |43 144 |45 (46

47

61 |62 |63 |64 | 6566

67

( Right Shift Display )

1310001 |02 |03 |04

33|120|21122123 |24

26 27 28 29 2A 2@ 2C 2D 2E.—-—>(2F)

5314041 (4243 |44

46 47 48 49 4A 4B 4C 4D 4E-——'(4F)

73|60 |61 (62|63 |64

(1 —4-—7) 20-character 4-line Display (N=1,E0=0)...(Extension Driver = NJUB417C)

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

r— NJU6426 NJU6407C ————l
1 2 3 4 5 6 7 819 10 erereveeeenes 19 20"« Display Position

COM; ~COMs 1Ist
Line
COMs ~COM1 s 2[1d
Line
COMU“‘(IJMM Erd

COM25~COMs 2 4'th
Line

0001 02|03 04|05 |06 07108109} oo 112113
pmedoooheooooooooooo-boSilood DD RAM Address

2012112223 |24|25!26|27; 28 29' """"""" 1321331« .
----------------- $o=uim- o4 (Hexadecimal)

40141142 43444546474849| """"""""" 152153

60 |61 162 63|64 |65|66]67; 68,69: """"""" 172173

New Japan Radio Co. L4,
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When the display shift is performed, the DD RAM address changes as fql lows:

00)——
20—
(40)——
60)——

(1 —4—8) 24-character 4-line Display (N=1,E0=1)..

( Left Shift Display )

01 [02] 03 [04 0506 [ 07 [08 109 {0A |+ »---v-ov 113100 ]
AEAEIEIEI A ET - Rt E

4142 (43|44 |45 |46 |47 | 4B 149 AN} corernnsnnnnns 153140}

o1 (o263 o4 |6 o o 68183 o8 oo |0}

( Right Shift Display )

1300 01 [02 [03[04 [05[ 06107 |08 <wre-veeeeeee 111112} —(13)
B| 20|21 |22|2 |24 |5 | 527 | 2B 13113 ()
53|40 |41 |42 |3 |aa 45 (a6 a7 (a8 oo Bl R ——9)
73 o0 [ [ o2 68 o [6s oo} {68 oo orio 7 {72 ==

.(Extension Driver = NJU6416)

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

COM; ~COMs ]%?Eie
COMo ~COM1s L?ge
COM; 7~COM24 thne
COM25~COMs2 Line

. NJUG426 NJUBAT6
1 2 3 45 6 7 819 oo 16 17 eeeeeen |
oo JozfosJoaos [osTor 08 -oooooo {OF [0 oo T
2021|2223 |24 |25(26 | 27128} xxeoo [2F 130} eeneees 97
40|41 42 (43|44 |45 |46 473481 - [AF 50} -ooeee (57
oo o1 ez o e [es [ [arfe ..o for o oooon [T

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

00—
Q20—
40—
(60) ——

( Left Shift Display )

------------------------- - -y

New Japan Radio Co., L.

Pos ition
DD RAM Address

(Hexadec imal)

01 [02[03 [04 To6 To6 [ [om 08 {0n -ooeeoeoooooes 17 00
21|22|23(24|25(26 |27 [ 28129 {2 -eovoeeeeeeeee e 1T 12D
ale|slulsslalsieim o 5 0]

61|62 63 646566 67| 68169 (6L~ oo {77160

( Right Shift Display )

17 {0001 020304 05 [06 07 {08 1< -+o--eorvoe 115 116§ —— (1)
37 20|21 [22| 23] 24 |25 (26 7 {28} v ere e 135136 —(3D)
5740 4142|4344 | |26 47 1 48| e GG 51—
77 o0 61 62 [ 66 65|68 7 188 orrosoorr L7576~




NJUSaze

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

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

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

The correspondence between character code and standard character pattern of NJUG426 is shown
in Table 2-1 and 2-2.

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

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

Upper 4 bits ( Hexadecimal )
0/1(2{3|4/5|6|7(8|9|A|B|C|D|E|F
S I ] T B et o il B R A

0 (RO,I}?A . . ] o |e s s P LT L RN (O
1 EIOET I I T 1RO I B e SRS 50 o B Boung 1| Bt
(02
2 P : R )
(03)
3| | iR R D] D R it O T A A e
(04) )
4 lllll H I U IRt B I TS SaC SR I S
(05)
~Is 13N
O T T oo e | o |27 [T s e e | | 2%% | +%« [ coves|aBens| sen |osaea| _|22°°°
'8 H o | oes |3 & "¢ |e s|uwesss| ® wi | seess
SR ECTN T END v I RO B S 5% LG Qi PLUCH R vt § | S5 o
£ (07)
2|7 : ils BN I 23 Xl I
e 108)
v lllllllllll
R T R0t B Pl i SR A AR PO
§ 8 o1
9| | HR I BB D L
e
A A NI POV PO PO OO0 Sl Y O 1§
(03)
B .-E-- :: o H H . ‘e AR . ) ; -----
(04)
C it Sl I B T I T S e e B A X Y O
(05)
D Sl e | R B I e Tt PR BT D e M IR
(06}
E N PR
(on
F s ¢ |ogeee oty [ negen
(08)
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Upper 4 bits ( Hexadecimal )

Table 2-2. CG ROM Character Pattern ( ROM version -03 )

s el e LR S g Ot o |

a . P | R e

QD [teemeen fsreres ... ....... R

m ¥ g SR RN B IR IUS - . I

ol N P S S R O T 4 it e e e R : -

o |4i e . i b B

Q0 “”.u. ] JUSTC I T I S IR

~ | i1 et | T [ [T e e e

o b |1 i Y e |G bt e [ e

w0 o fE B ed o ot | o [ £

~ REE T R Ty fal fal REE LD e B lnd ld -

o - " HHH .......... : . . - eeleder | asles . | )

R ok B R - S L B [ R (LU G SR e B e T o T
S| (N o < Te) o) t~ 0 (o)) < M @) A €3] fxy

WNew Japan Radio Co. Ltd.
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(1 —6) Character Generator RAM ( CG RAM )

The character generator RAM ( CG RAM ) can store any kind of character pattern in 5 x 7 dots
written by the user program to display user’s original character pattern and icon data. The CG
RAM can store 8 kind of character in 5 x 7 dots mode or 6 kind of character in 5 x 7 dots mode
and icon data.

To display user’s original character pattern stored in the CG RAM, the address data (00)x -
(07)x or (08)x - (0F)x should be written to the DD RAM as shown in Table 2-1 and 2-2.

Table 3. show 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 Character
Pattern
(DD RAM Data) RAM Address (CG RAM Data)
76543210 543 210 76543210
< —— < - «— ——
Upper Lower .| Upper Lower Upper Lower
bit bit bit bit bit bit
000 %k X
001
010
011 Character Pattern
0000%000 000 % 8 ? Example(1)
110
111 <Cursor Position
000
001
010
011 Character Pattern
0000%x001 001 % 8 ? Example(2)
110
111 <Cursor Position
000
001
0000%111 111 E
100 '
101 ' % : Don’t Care
110 '
111 ¥ % x|

Notes : 1. Character code bit 0 to 2 correspond to the CG RAM add. 3 to 5(3bits:8 patterns).
2. CG RAM address 0 to 2 designate character pattern line position. The 8th line is
the cursor position and the display is performed by logical OR with cursor.
Therefore, 1n 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. .

. 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 general purpose RAM. )

. 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)s, (01)x and (09)x, ---——-- , (07)x and (OF)x select the same cha-
racter pattern as shown in Table 2-1 and 2-2. i

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

. CG RAM address (30)« to (3F)x are using for both of character pattern memory and
icon data memory.
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(1—17) Icon Display Function

The NJU6426 can display not only 5 x 7 bits character pattern but also maximum 80 icons.
The icon can display by writing bit

(3F)« of CG RAM.

» 1”

to each data bit 0 to 4

in the address (30)s ~

The icon display data is not affected except CG RAM writing and display ON/OFF instruction.

The relation between CG RAM address and
the display shift is executed.

[ ]

OFF

W] [ ]|
BOO0000
' |mmim ]|
m 11 11]]
OOooO0O0O.
ml T 1] 1]]

HOLD

| |
—HROOD0o0

| |
O-EENER
COCmEERL_O
EOORCEC

||
|
t]
]
a
|
n

| |mm] imiml ]
—1REOC00

icon display position on the LCD
The relation is shown below:

is fixed even if

SEG/dis

play

12345

1112131415

1617;

1920

COMMK

3F4~3F,

3D4~3Do

3C+~3Co

Notel) The 3F. corresponds bit 4 of (3F)x in CG RAM.

< CG RAM vs. SEG terminal
for icon display >

Maximum Character Number and Icon Display Number in CG RAM

CG RAM data SEG Icon Disp.|Max. Chara Note
address| 76543210 |terminal Number Number

30 *%%00110 | 76~80
3 FF11100 | 71~T5 No Use 8 Chara.
32 *xx00000 | 66~70 (07)u and (OF)x can not use for Character
33 | +xx00000 | 6165 | | 0 fcons |7 Chara. Phyoiry.
34 *xx00000 | 56~60 (06)u,(07)x, (0E)s and (OF)u can not use for
35 *¥x00000 | 51~55 80 Icons § Chara. Character Memory.
36 +£400000 | 2650 Note2) When the icon display function using, the system should be
37 *%x00000 | 41~45 G ere 1 o .

initialized by the software initialization because of the
38 6400000 | 36~40 CG RAM does not initialize except the software initialization
39 | %xx00000 | 31~35 P :
3A *¥x00000 | 26~30 Maximum Icon Display Number
3B *xx00000 | 21~25 Line{Digit|Extention [Max. Icon Line|Digit|Extention |Max. Icon
3C *xx00100 | 16~20 Driver [Disp.Number Driver |Disp.Number
3D *x¥x00000 | 11~15 16 No Use 40 8 No Use 40
3E *xx00100 6~10 o4 NJU6407C, 60 % NJU6407C, 80
3F *%x00000 1~5 NJU6407CR NJU6407CR

2 NJUB407C 4
32 NJUGAOTCR 80 20 |NJU6417C 80
NJU6415,
40 |NJU6417C 80 24 NJUGA16 80
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(1—8) 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
influence, such as flickering, in areas other than the display area.

This circuit also generates to control signals for the extension driver NJUG407C, 6417C or
6416.

(1—9) LCD Driver

LCD driver consist of 33-common driver and 40-segment driver.

When the line 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 40 bits of character pattern data are shifted in the shift-register and latched when the
40 bits shift performed comwletely. This latched data controis display driver to output LCD
driving waveform.

(1—10) Cursor Blinking Control Circuit

This circuits controls cursor On/Off and the cursor position character blinks.
The cursor or blinks appear in the digit residing at the DD RAM address set in the address
counter (AC).

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

ACs ACs AC. AC, AC2 AC: ACo
o | ofofoj1]o]o]o]

1 2 3 4 5 6 7 8 9 10 11 12 « Display position
2-line 0010102{03|/04|05{06(07108/09{0A|0Bf <« DD RAM address
Display 140141 {42 |43 (44 4546 |47 (48149 {4A|4B (Hexadecimal)
T Cursor position
1 2 3 4 5 6 7 8 9 10 11 12 <« Display position
00(01]02;03]04)05|06(07(08|09|0A!0B
- DD RAM address
4-1ine 2012112212324 (25126 |21 28|29 (20 2B « )
) (Hexadecimal)
Display 40|41 (42 (43|44 |45 (4647148149 [4A |48
60 61|62 63)6465|66|67|68|69 6A|6B

T Cursor position

(Note) The cursor or blinks also appear when the address counter (AC) selects the CG RAM.
But the displayed cursor and blink are meaningless.
If the AC storing the CG RAM address data, the cursor and blink are displaved in
the meaningless position. -
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(2) Power on Initialization by internal circuits

(2—1) Initialization By Software

The NJUB426 is automatically initialized by internal power on initialization circuits when the
power is turned on. In the internal power on initialization, following instructions are exe-
cuted. During the Internal power on initialization, the busy flag (BF) is "1” and this status
is kept 10 ms after Voo rises to 4.5V.

Initialization flow is shown below:

Clear Display — NOTE
If the condition of power supply
rise time described in the Elec-
DL=1 :8-bit long trical Characteristics is not sa-
Function Set interface data tisfied, the internal Power On
N=0 :2-Line Display Initialization Circuits will not
E1=0, E0=1 : 24-character operated and initialization will
Display not performed.
D=0 :Display Off In this case the initialization
Display On/Off C=0 :Cursor 0ff by MPU software is required.

Control | B=0 :Cursor Blink Off

I/D=1:Increment by 1
Entry Mode Set | S=0 :No Shift

New Japan Radio Co. L4,
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(2—2) Initialization By Hardware

The NJUB426 incorporates RESET terminal to initialize the all system. When the "L" level
inout over 1.2ms to the RESET terminal, reset sequence is executed. In this time, busy signal
output during 10ms after RESET terminal goes to "H”.

*Reset Circuit

RESET [ 4 Hardware Reset

::j > SYSTEM RESET
POWER ON RESET

*Timing Chart
< .
External Reset Over 1.2ns >
Signal
Counter Output m 1

RS-F/F Qutput ———l———l
Internal Reset _——l—J

Signal

k
Busy | L Bns |

(3) Instructions

The NJUB426 incorporates two registers, an Instruction Register (JR) and a Data Register (OR).

These two registers store control information temporarily to allow interface between NJU6426
and MPU or peripheral ICs operating different cycles. The operation of NJUG426 is determined by
this control signa! from MPU. The control information includes register selection signals (RS),
read/write signals (R/W) and data bus signals (DBo to DB7).

Table 4. shows each instruction and its operating time.

Note 1) The execution time mentioned in Table 4. based on fcp or fosc=330kHz.
If the oscillation frequency is changed, the execution time is also changed.
Note 2) When the reset function is executed, 40-character 2-line is selected.

; New Fapan Radio Co.LId.
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Table 4. Table of Instructions

INSTRUCT10NS

¢ 0 D E
RS R/W DB- DBs DBs DB. DBs DB- DB+ DBo DESGCRIPTION

EXEC
TIME

Maker Testing

0 0 0 0 0 0 O 0 0 O All “0” code is using for maker
testing

30us

Clear Display

0O 0 0 0 0 0 0 0 0 1 Display clear and sets DD RAM
address 0 in AC.

1. 48ms

Return Home

0o 0 0 0 0 0 0 0 1t = Sets DD RAM address 0 in AC and

returns display being shifted to
original position.

DD RAM contents remain unchanged

1. 48ms

Entry Mode Set

O 0 0 0 0 0 0 1 1/S 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

30us

Display On/Off
Control

0o 0 0 0 0 0 1 D G B Sets of display On/0ff (D),
cursor On/0ff (C) and blink of
cursor position character (B).

30us

Cursor or
Display Shift

% -

0 0 0 0 0 1 S/CR/IL =* Moves cursor and shifts display
without changing DD RAM contents
$/C=1 : Display shift

$/C=0 : Cursor shift

R/L=1 : Shift to the right

R/L=0 : Shift to the left

45us

Function Set

0 0 0 0 1 DL N % E: Eo |Sets interface data length(DL),
number of display lines(N) and
display character number.
Character font is fixed 5 X 7
DL=1 : 8 bits , DL=0 : 4 bits
N=1 : 4-line, N=0 : 2-line
Please refer (g) for Eo and E..

30us

Set CG RAM
Address

0 0 0 1 —— Acg ——=— Sets CG RAM address. After this
instruction, the data is trans-—
ferred to/from CG RAM

30us

Set DD RAM
Address

0 0 1 - Aco ——— Sets DD RAM address. After this
instruction, the data is trans—
ferred to/from DD RAM.

30us

Read Busy Flag
& Address

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

Qus

Write Data to
CG & DD RAM

1 0 —- Write Data ——— Writes data into DD or CG RAMs.

30us

Read Data from
CG or DD RAM

1 1 == Read Data —_—— Reads data from DD or CG RAMs

45us

Explanation of
Abbreviation

DD RAM : Display data RAM , CG RAM : Character generator RAM
Acec : CG RAM address , Aco : DD RAM address, Corresponds to cursor address
AC : Address counter used for both of DD and CG RAMs
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(3—1) Description of each instructions

(a) Maker Testing

RS R/ DB, DBo DBs DB. DBs DB, DB: DBo
coee [0 0 Jo Jo [0 Jo Jo [o [o [o]

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

(b) Clear Display

RS R/W DB, DBs DBs DBs DBs DBo DB: DBo
coce [0 [0 Jo Jo JoJoloJoJol1]

Clear display instruction is executed when the code "1” is written into DBo.
Wheri this instruction is executed, the space code (20w is written into every DD RAM ad-
dress, 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 left 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 (200« must be blank code in the user-defined
character pattern(Custom font).

(c) Return Home

RS RM DB DBs DBs DB« DB DB. DB DBo
code [0 J0 Jo [0 Jo Jo Jo o |1 [* | *=Don'tcare

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

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

RS RM DB, DBs DBs DB. DB» DB DB: DBo
Code JO [0 [0 [o oo o1 Jim|s]

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

1/D ’ Function

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

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

S Function

Entire display shift.

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

0 The display does not'shifting.

New Japan Radio Co. Lt



NJUSaze

(e) Display On/0ff Control

RS RMW DB, DBs DBs DB+ DBs DBz DB: DBo

Code [0 J0 [0 Jo Jo Jo 1 [p[c |8 ]

Display On/Off control instruction which controls the whole display On/0ff, the cursor Or/
Off 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:(O) and DBo(B), as shown
below.

D Function

i 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 ' 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 ‘ Function

The cursor position character is blinking. Blinking rate is 518.4ms at
i fosc=330kHz for 24-character 4-line and 433.2ms at f..=300kHz for others.
The cursor and the blink can be displayed simultaneously.

0 The character does not blink.

Note) The blink time alters proportionately by 1/fosc or 1/fc..  For examole, when
the f.,=300kHz : 518.4 x (330/300) = 570.2ms. (For 24-Character 4-Line)
433.2 x (330/300) = 476.5ms. (For others)

e B i
£ b Rl

ENEEE 0 EEEEN
CUTI’SOI'
Character Font 5 x 7 dots Alternating display
(1) Cursor display example ‘ (2) Blink display example
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(f) Cursor/Display Shift
RS R/ DB, DBs DBs DB. DB: DB. DB: DBy
Code JO [0 [0 Jo Jo [1 {sc|rL]x |x ]| %=pon'tcare

NJuUGe4az=26

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 dispiay. In the 2-1ine 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 rot 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 DB« and the codes of (S/C)
and (R/L) are written into DBs(S/C) and DB2(R/L), as shown below.

S/C R/L Function

0 0 Shifts the cursor position to the Ieft ((AC)_is decremented b[v) 1)
0 1 Shifts the cursor position to the right is incremented by 1)
] 0 Shifts the entire display to the left and the cursor follows it.

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

-(g) Function Set ,
RS RM DB, DB DBs DB. DBs DB. DB, DBy
Code [0 [0 fo Jo [+ [o|N [* [E [E] *=pontcare

Function set instruction which sets the interface data length and number of display lines,
is executed when the code "1” is written into DBs and the codes of (OL), (W), (1) and Eo)
are written into DB«(DL), DBs(N), DB;(E:) and DBo(Fo), as shown below (character font is
fixed 5 x 7 dots).

(DL) sets the interface data length and (N) sets the number of display lines either the
2-1ine or 4-1ine and (E1), (Eo) select the display character number.

— NOTE
This function set instruction must be performed at the head of the program prior to
all other existing instructions(except Busy flas/Address read). This function set in-
struction can not be executed afterwards unless the interface data length chanee.

DL Functi on
1 Set the interface data length to 8 bits (DB; to DBo)

0 Set the interface data length to 4 bjts (0B; to DB.)
The data must be sent or received twice in this mode.

N El 0] Display lines Display Digit Extension Driver
0 0 . 16 Character

0 0 1 2-line Character NJU6407C NJUG4OTCR
1 0 32 Character NJU6407C NJUB407CR
i 1 40 Character NJUs41
b3 0 4-line 20 Character NJUG417C

] % 1 24 Character NJUe416, NJUG415
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(h) Set CG RAM Address

RS RM DB, DBs DBs DB+ DBs DB DBi DBo
Code [0 [0 [0 |1 [a[afalalnlnal]

«Higher Lower —
order bit order bit

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

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

(i) Set DD RAM Address

RS R/W DB DBs DBs DB. DBs DB> DB: DBo
Code | O 0 1 A A A A A A A
«—Higher order bit Lower order bit—

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

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

Note : In case of the 2-line display(N=0), the address data is (00)s to 27« for the 1st
line and (40)x to (67)n for the 2nd line. And in the 20-character 4-line display(N=1,
E0=0), the TAAAAMAAL is (00)s to (13)wu for the Ist line, (20)= to (33« for the 2nd
line, (40)u to (53 for the 3rd line and (60)s to(73)u for the 4th line. However,
in case of the 24-character 4-1ine(N=1, E0=1), the TAAMAMAJ is (00)= to (17u for
the 1st line, (20)s to 37« for the 2nd line, (40)u to (57w for the 3rd line and
60 to GNu for the 4th line.

Display Ist Line 2nd Line 3rd Line 4th Line
2-Line (OO)H - (27)H (40)H - (67)!{ - =

20-Char. (OO)H = (]3)14 (20)H - (33)H (40)H - (53)H (GO)H = (73)H
4-Line

24—Ctar. ©0)s - (1N« @0 - BGNu | @D~ GNa | 6Da - (Du
4-Line

(i) Read Busy Flag & Address

RS RM DB, DBs DBs DBs DBs DB. DB DBo
code O [0 [BF A [ A [ A [a A ]n ]
«<Higher order bit Lower order bit—

This instruction reads out the internal status of the NJU6426. When this instruction is
executed, the busy flag (BF) which indicate internal operation is read out from DB, and the
address of the CG RAM or DD RAM is read out from DBs to DBo (the address for the CG RAM or
DD RAM is determined by the previous instruction).

. (BP="1" indicates that internal operation is in progress. The next instruction is inhibi-
ted when (BF)="1". Check the (BF) status before the next write operation.
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(k) Write Data to CG RAM or DD RAM

RS RMW DB DBs DBs DBs DBs DB DB: DBo
Code | 1 0 D D D D D D D D
«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)
is performed automatically 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 RAM or DD RAM

RS R/MW DB DBs DBs DB. DBs DB: DB: DBo
Code | 1 1 D D D D D D D D
«Higher order bit Lower order bit—

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

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

Before executing this instruction, either the CG RAM address set or DD RAM address set
must be executed, otherwise the first read out data are invalidated.

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

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

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

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

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

(a) 16-character 2-line display in 8-bit operation (Using internal reset circuits).

At the 16-character 2-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 NJUG426 can store up to 96 or 80 characters, as explained before, there-
fore the advertising moving display is available when combined with the display shift opera-
tion. 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.
Power On No display appears.

1) RS R/W DB- DBs DBs DBs DBs DB> DB: DBo
Set the 8-bit operation,
Function Set 0| 0l 0f 0} 1] 1] 0| %{ 0| 0| 16-character 2-line dis-
! play, 5 x 7 dots Font.
Turns on display and cur-
Disp.0n/0ff Cont of 0| Of0] 0f Ol 1111} 1{0] sor. Entire display is in
space mode set by the

l initial ization.
Example for set address
Entry Mode Set 0| 01 0] 0} 0[0]0] 1| 1] 0] increment and cursor
right shift when the data
) mm to the DD RAM or CG

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

(b) 16-character 2-line in 4-bit operation (Using internal reset circuits).

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

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 reaquired to set the instruction
code in full. ‘
16-character 2-line in 4-bit operation is shown as foliows:
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Initialized.
[ Power On 1 N8|d=gpigs appears.
i RS R/W DB; DBs DBs DB.4
- Set the 4-bit operation.
IFunctlon Set ‘ l OI 0| 0| 0| 1 I Ol This step |s executed in 8-bit mode
! set by the initialization.
- Set the 4-bit eratlon 16-character
lFunctlon Set —I gfojofol11yo0r Z-Ilne dlsplay.og x 7 dots Font
0] 0} O] x| 0} 0 The 4-bit operation starts from this

l step.

- Turn on display and cursor.
[ﬂsp.On/Off Cont | 001 0] 0j0]0 Entire display is in space mode set by

! ofor1y1p1]0 the initialization.
Example for set address increment and
lEntry Mode Set I 0l 0y 0{0}10]0Q0 cursor right shift when the data write
l 0[0j 0] 1]1]0 to the DD RAM or CG RAM.

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

(c) 20-character 4-1ine in 8-bit operation Using internal reset circuits).
From 1st to 4th line displays will shift at the same time.

Initialized.
Power On No display appears.
! RS R/W DB- DBs DBs DB« DBs DB- DB, DBo
Set the 8-bit operation,
Function Set ol ot ol o 1] 1] 1] %| x| 0| 20-character 4~line dis-
! play, 5 x 7 dots Font.

- Turns on display and cur-
Disp.0n/0ff Cont 0 0[0] 0|00t 1] 1} 1] 0] sor. Entire display is in
space mode set by the
I initial ization.

! .
Example for set address

Entry Mode Set 0[ 0] 0] 0L0] Q1 O0f 1] 1 0f increment and cursor
| right shift when the data

Write data to the DD/CG RAM
and set the Instruction
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(3—3) Initialization by instruction
I the power supply conditions for the correct operation of the internal reset circuits are
not met, the NJUG426 must be initialized by the instruction.

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

Initialized.
l Power On o No display appears.
] .
Wait more than 15ms .
after Voo rises to 4.5V
i) RS R/W DB+ DBs DBs DB+ DBs DB> DB: DBo
- Function Set
Function Set l | 0| Ol 0| Ol ll 1 | *| *| *‘ *l (8-bit interface length)
!
Wait more than 4.1ms
i RS R/W DB DBs DBs DB+ DBs DB2 DB: DBo ]
X Function Set
Function Set ol ol o1 0l 1] 1) %t x{ %| x| (8bhit interface length)
!
Wait more than 100us
l RS R/W DB+ DBs DBs DB+ DBs DB: DB: DBo FUﬂCtiOl’} Set
, (8-bit interface length)
Faction et | [ o] ol of o] 1] 1]« [ %[ ¥] T

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 reauired.

L RS R/W DB; DBs DBs DB+ DBs DB2 DB DBo

- Set the 8-bit operation,
Function Set 0|0y 0| Of 1| 1| 1| %] %| 1| 24-character 4-line
display, 5 x 7 dots Font.
l RS R/W DB; DBs DBs DB+ DBs DB2 DB: DBo
Display Off 0jo0y0j0j0l0O[1[0;0]0
l RS R/W DB; DBs DBs DB+ DBs DB- DB: DBo
Display Clear o{o|0j0|0|0[0|0O)0]1
i RS R/W DB; DBs DBs DB. DBs DB» DB: DBo
Example for set address
EntryModeSet I I 0| 0| 0‘ OI 0| Ol Ol 1l 1| Ol increment  and  cursor
_ right shift when the
! data write to the DD RAM
or CG RAM.

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

WNew Japan Radio Co. LE.
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(b) Initialization by Instruction in 4-bit interface length

Power On

!

Initialized.
No display appears.

Wait more than 15ms
after Voo rises to 4.5V

| RS R/W DBs DBs DBs DBs

Function Set

0

0

0

0

1

1

l

Wait more than 4.1ms

{

Function Set

!

¥ait more than 100us

!

Function Set

!

¥ait more than 100us

Function Set
(8-bit mterface length )

Function Set
8-bit interface length )

Function Set
(8-bit m’terface length )

Function Set
Set 4-bit interface length
by 8-bit interface length.

Set the 4-bit operation,
40-character 2-line dlsplay
5 x 7 dots Font.

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 is
recqui red

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

! RS R/W DB, DBs DBs DBs
Function Set ololo0l0O]1]0
l
¥ait more than 100us
l
Function Set 0j]0]0/0]1}0
oj ol Ol %] 111
!
Display Off 0101 01Q[ 010
0] 0y 1101010
!
Display Clear 010l 0] Q] O] 0
. 0/ 0| 0j 0| 0] 1
!
Entry Mode Set 0l 0j0({0( 0] 0
0| 0} Ol 1]11]0
i
Write data to the DD/CG RAM
and set the Instruction

New Japan Radio Co, Lt




NJuU64a4a26

(4) LCD DISPLAY

(4—1) Power Swply for LCD Driving

NJUB426 incorporate voltage doubler to eenerate LCD driving high voltage and bleeder

resistance.

The voltage doubler generate about twofold voltage from the V.: imput voltage

( 9.5V typ at lout=2mA and V.:=5V ) and bleeder resistance generate each LCD driving voltage.

The bleeder resistance is set 1/6 bias suitable for 1/36 duty ratio and each

value are 1kQ typ for Ry, Rz, Rs and Rs, and ZkQ typ for Rs.

LCD Driving Voltage vs Duty Ratio

g%ggy Duty Ratio 1/36
Bias 1/6
Vsour Voo to Viop
Vmm(+ 5 V)
—
Vei Voo
V2
NJU6426 Vieo
Ci V3
Vs >
Cz Vi

(a) 1/6 Bias(1/36 Duty)
(Voltage Doubler unused example)

New Japan Radio Co. L.

Vor(+ 5 V)

resistance
Vo (+ 5 V)
Vei Vb I—
Va2
NJUG426 Vien
Ci V3
Cz Vs -
Vs Vsout
+

Nmf\ﬁ
IR

(b) 1/6 Bias(1/36 Duty)
(Voltage Doubler used example)




NUUSaze

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

As the NJU6426 incorporate oscillation capacitor and resistance for CR osci!lation, 330kHz
oscillation is available without any external components.

The LCD frame frequency example mentioned below is based on 330kHz oscillation.

(1 clock = 3.0us )

1/36 duty

— 100 clock

2
07 2] 3 4 lezs | 1] 2] 31 & Joomm3s | 1] 2] 3]

Voo I
\ A
V2
Va
Vi
Vs

COM,

le | Frame | 1 Frame

N

20-character 4-line Display - 24-character 4-line Display :

1 frame = 3.0(us) x 100 x 36 = 10.8(ms) 1 frame = 3.0(us) x 120 x 36 = 13(ms)
Frame frequency = 1/10.8(ms) = 92.6(H2) Frame frequency = 1/13.0(ms) = 76.9(H2)

WNew Japan Radio Co. LEd.
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(5) Interface with MPU

NJUB426 can be interfaced with both of 4/8-bit MPU and the two-time 4-bit or one-time 8-bit

data transfer is available.

(5—1) 4-bit MPU interface

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

DB. to DB, (DBo to DBs are not used).
two-time 4-bit data transfer.

The data transfer with

the MPU is completed by the

The data transfer is executed in the sequence of upper 4-bit (the data DBs to DB, at 8-bit

length) and lower 4-bit (the data DBo to DBs at 8-bit length).
The busy flag check must be executed after two-time 4bit data

transfer (1 instruction exe-

cution). In this case the data of busy flag and address counter are also output twice.
RS
o ——— .
VR VAR VYA U A U AR W A N A O A W
E b h
Internal Status ——————*———J—_—_:;::::T:;—W

TI0 0D U S I i L 1Y & b

Instruction Busy Flag Busy flag Instruction
Writing Check Check Writing
RS
R/YW //
VARNVA A NNV VA N
b X _Ra X TR X
DBs X Re X 1R2 X
DBe X Re XIR X
DB X 1R X TR XaeX

Writing instruction inte
instruction Register(IR

Readout Busy Flag(BF)
and Adress counter(AC)

(5—2) 8-bit MPU interface

Readout data Register(DR)

RS

R/¥

e — v/ NS
Internal Status ————————J operation i N
o8 22X 0ara XL/ A8 wsy KU wus L ITT7INBusy 777X a v a

———

/

¥riting Instruction into |Busy Flag

Check

Busy Flag
Check

Besy Flag
Check

Wri
Instruction Register(IR)

ting Instruction into

Instruction Register(IR)

New Japan Radio Co. LEd.
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I ABSOLUTE MAXIMUM RATINGS ( Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage (1) Voo -03~+7.0 v
Input Voltage Vr - 0.3 ~ Vopt0.3 v
Operating Temperature Topr - N ~+ 8 C
Storage Temperature Tstg - 55 ~ + 125 c
Note l§ 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
normal operation. Use beyond the electric characteristics conditions will cause mal-
function and poor riliability.

Note 2) All voltage values are specified as Vss = OV

Note 3) The relation : Voo=Vci>Vs=Vsour , Vss=OV must be maintained.
Turn on Voo and V<: at same time or turn on Voo first then turn on Ve: must be reauired.
If the turn on seauence does not meet above conditions, latch w will occur.

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

B ELECTRICAL CHARACTERISTICS ‘ ( Vop=5V£10% , Ta=-20 ~ +75C )
PARAMETER S-YT_ABOL CONDITIONS MIN TYP MAX__ | UNIT | NOTE
Operating Voltage Vob 4.5 5.0 5.5 )
Vin 2.3 Voo
Input Voltage Vs 0.8 v 5
Vou -1 os=0.205nA 2.4
Qutput Voltaege Vou T : 0.4 ) 6
Driver On-resist. COM) | Rcom | +1d=0.05mA(AI! com.term.) 10 al g
Driver On-resist. (SEG) | Rsze | +1d=0.05mACAI| see.term.) 10
Input Leakage Current lu Vin=0 ~ Voo -1 1 A 7
Pull-up Resist Current -lp Veo=5Y,RS,R/W, 0B Terminals 50 125 250
Operating Current I oo Vop=5V, fosc=330kHz 2.0 4.0 m | 8
Qutput Vur Ta=25C | our=5mA -3.0 |-4.0 v
Voltage Voltage Vsour Terminal | lour=1mA -4.6 |-4.8
Doubler | Input Volt. Vei — 2.5 5.5 v
Conv. Effici Ver Ru=o0 95.0 | 99.9 %
Bui I -in il 1.00
Bleeder resistance R 1.00
Y Rs Ta=25C 2.00 kQ
(For LCD Driving
Voltage) R 1.00
Rs 1.00
Oscillation Freaquency fosc | Vop=hV, Ta=25C 280 330 390 kHz
LCD DI’iViﬂS Vol tage Vieo Vsour Terminal y Voo=5Y VDD:‘3 0 VD1D§ 5 v 10
Note 5) Input/Output structure except LCD driver are shown below: '
Input Terminal Structure Input/Output Terminal Structure
. Voo Voo Voo PHOS Voo Voo
D pHOS —Epnos PHOS HEQ rlég PHOS
o——1 &7
NMOS NHOS Nros
e Pm]“ll:" c( i:—ENABLE
E Terminal RS,R/W Terminals Nnosf}— DATA

DBo to DB- Terminals

New Japan Radio Co.Ltd.
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Note 6) Apply to the Output and Input/Output Terminal.

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

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

Operating Current Measurement Circuit

+ 5V
A
A2 Vei ¢4
Co
- Ct I 10uE
+
4. 7T uF Vs
Cz2
Vsour [~
| Vss
’ ZZ 10uF
NJU®SB6 4 26 +
T

Note 9) Rcom and Rsze are the resistance values between power supply terminals (Voo, Vsour) and
each common terminal (COM; to COMss), and supply voltage (Voo, Vsour) and each seement
terminal (SEG; to SEG4o) respectively, and measured when the current 1d is flown
on every common and seement terminals at a same time.

Notel0) 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, Vs, Vs) at no load condition.

Voltage Dowbler Measurement Circuit Internal Bleeder Resistance
Voo
VoD 5 V
Vi R
+C D l
Ci1 10xF Vi
+
Rz
. 4.TuF va O Ve
Vss V50Ut Rs
102F Va ——OQ Va3
NJ UGB 4 268 A Ra
A\
Rs
Vs —Q vs
NJU6426 internal

% Voltage Dowbler Internal Clock Frequency = 10 ~ 5kHz

New Fapan Radio Co. L2,
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- Bus timing characteristics (Vop = 5.0V10%, Ves = OV, Ta = -20 ~ +75C)

Write operation ( Write from MPU to NJU6426 )

PARAMETER SYMBOL | MIN MAX | CONDITION {UNIT
Enable Cycle Time tovee 500
Enable Pulse Width | "High” level | Puex | 220
Enable Rise Time, Fall Time ter, tee 20
Set up Time [RS, R/W, E | tas 40 fig.l | ns
Address Hold Time tan 10 '
Data Set wp Time tosw 60
Data Hold Time tu 10

Timing Characteristics (Write operation)

K - L
Vil Vidl
RS \><< ViLl ViLl
tAS tal
R/W  ViLl ’/VILI
PWey tAR
— e
E ' ' vinl v Lee
K]
VILI—/ N Vi) F ViL
— t tH
tir Vigt
Viul '
DBa ~DB- Valid Data |/
Vitl ViLt
teyce

fig. 1

Read operation ( Read from NJU6426 to MPU )

PARAMETER SYMBOL | MIN MAX | CONDITION |UNIT
Enable Cycle Time teves 500
Enable Pulse Width | "High” level | Pues 220
Enable Rise Time, Fall Time ter, tee 20
Set up Time [RS, R7H, E | tas 40 fie.2 | ns
Address Hold Time tan 10 '
Data Delay Time toow 120
Data Hold Time toon 20

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

RS >/ ViKi Vikt
< _ViLl ViLy
1S
a7 N
R/W Vil ViHl
: tan
E : Vinl
Vi g S S SRR
ter | DAR
{Voyt
Voul ¥<H
DBo ~DB- Valid Data |/
VoLl VoLl
LCYCE

fig. 2

Segment Extension Signal Timing Characteristics (Vo»=5.0V+10%,Ta=-20~757C)

PARAMETER SYMBOL MIN MAX |CONDITION JUNIT
Clock Pulse Width | "High” level | tcws 800
Clock Pulse Width | "Low” level | tew. 800

Clock Set up Time tesu 500

Data Set up Time tsu 300 fig.3 ns
Data Hold Time tou 300

M Delay Time tom -1000 | 1000

Clock Rise Time, Fall Time tee 100

Segment Extension Signal Timing

tes
O

ps—

0.9 Voo Y B\ 0.9 Vi
CLs X 0.1Voo

" tCWH

tcwl

tesu
0.9Vin| A N 0.9 Vow /’_\_/___\'
CL: \
0.1 Voo K. 0.1 Von 0.1 Voo

tese ted towy

—_—

£0.9 Voo 0.9 Voo
D |
| 0.1Vop 0.1 Von)

tsc tos |

0.1 Von

fie. 3

. New Japan Radio Co. L1,
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DBo to DB+ load circuit Segment signal load circuit

5.0V
RL=2.4kQ Test Point 0—1
Test Point o

130pF 10kQ l

+ The Input Condition when using the Hardware Reset Circuit

tnput Timing
tRSL
VDD
RESET
0. 2Vop
PARAMETER SYMBOL MIN MAX CONDITION UNIT
Reset trput "L" Level Width trst 1.2 - fosc=330kHz | ms

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

PARAMETER SYMBOL | MIN MAX [ CONDITION |UNIT
Power Supply Rise Time t:op0 0.1 10 Vms
Power Supply OFF Time torr 1

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

rDD torr
0.1ms=t:po=10ms torr1Ims

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

WNew Japan Radio Co. L.
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I LCD DRIVING WAVEFORM
1/36 Duty Driving

L8 910 17 16,19 26 27 280135 36 11 8 9 10,0+ 17 18 19 -+ 26 27 28 1 35 36
[ R B R R ' T T T A T R O B IR M R

vDD
1t { (
con o
2 2
COM, V;
COM,3 1 v1 - ~ - "
COoM, @ ‘4 ) ) )} )
COM;s —@@ Vs
: Vi~ —t——t——
COM, v, . )
com . com o « « —1
’ Vi 7 )] )] )}
COM,o Ve
COM,, v
COM,, oD
COM, 3 z; — 4 45 45
COM,, 2
CONI‘S COM" V3 L Ll L F(a
COM, 6 ‘\is ) D) ) )]
COM;; Voo
COM,q v, _____55 5{ % Srf
COM,, ——?—f V.
com COMia Vs 4. { ( @
oMz V4 y ), )] )]
COMz; v,
COMy; — v
COM;, oo P P 0
Vi o ) Sy {
\'2
CoM )—?— 2
COMze 3 COMy Vs . p . «
COMg7 ‘\;« =5 4y 5 )
COMs : 5
COMas Voo
COMaq 4' ;— Vi /" )/; 5( 4
COM3, V2 -
COMa2 V.
COMsz v (4 L0 { {
Va ) D) p );
COMas W._ Vs
SS3Sd v —
N — I LC
Bhaad Y —————%
COMz2s V,
v L i i L
! T ) )] )]
Vs
Voo
Vi b,; ﬁ ;5 p)
Vz
COMsz Vi — -
Vi )a 2 o v
Vs
VDD
v L 4 10 (o
! 7 )] p)} T
Va
COMBJ VJ (4 L& L L
M P V) ) )]
Vs
y/4
A" _
Voo ))I T I
" _F_J_) I W
2
SEG1 V Y /L —_ -
g EEE==at
Vs l‘{\( )/\ \y
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I APPLICATION CIRCUITS

(1) 16-character 2-line Display Example (1/6 Bias, 1/36 Duty)

com9

CoM16

CoMm1

I

cone = 283 LCD Panel
com17 (16-Character
; 2-Line)

coM24
NJ6426
COM25

'
coma2

‘com33 ﬂ-&_ _ J"]F']_l ...............

SEG1 l .
; Icon Display E

SEG40

CL.,

CL:z

New Japan Radio Co. LI,
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(2) 40-character 2-1ine Display Example (1/6 Bias, 1/36 Duty)

COoM9

!
coM16

COoM1

COM8
com17

£OoM24
NJUG428
COM25

i
V

COM32

COM33

SEGI

SEG40

CL:

CL:

WNew Japan Radio Co. Lt.

LCD Panel
e | e =i (40-Character
2-Line)
qb27.0])
""" lcon Display
LP SEG1 ~SEG60
scL ~SEG40
LM NJus4e7e
104,
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(3) 8-character 4-line Display Examle (1/6 Bias, 1/36 Duty)

NJUg428

coMi

CcoMms8

come

:

COMI6

comi?
\

COoM24

COM25

H
COM32

COM33

SEGI1

'
SEG40

CL,
CL.

LCD Panel
(8-Character
4-Line)

lcon Display

New Japan Radio Co, Lt
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(4) 24-character 4-!ine Display Example (1/6 Bias, 1/36 Duty)

NJUG426

COoM1
Coms
COM9

COoM16

coMmy7

COM24

COM2§

i
i
'

COM32

COoM33
SEG1

'
SEG40

CLy
CL:

M

SEGI ~SEG80
LP
SCL
: NJUG4 1S
LM
[0A,

WNew Japan Radio Co. LI,

LCD Panel
(24-Character
4-Line)

Icon Display
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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.




