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10-CHARACTER 3—L INE DOT MATRIX LCD
CONTROLLER DRIVER

I GENERAL DESCRIPTION I PACKAGE DUTLINE

The NJUG42T is a 1 Chip Dot Matrix LCD controller
driver for up to 10-character 3-line display. ‘

It contains voltage converter, microprocessor inter-
face circuits, instruction decoder controller, character
generator ROM/RAM and high voltage operation common and
segment drivers.

The voltage converter generates about twofold voltage
(10V) from single power supply(5V). Consequently, high-
contrast display can be performed though the simple
power supply circuits.

The microprocessor interface circuits which operate NJUB42TF
2MHz frequency, can be connected directly to 4bit/8bit
microprocessor. :

The character generator consists of 9,600bits ROM and
64 bytes RAM. The standard version ROM is coded with 240,
characters including caprital and small letter fonts and
some of Japanese fonts. ‘

The high vol tage operation 24-common and - 51-segment
drivers operate by 13.5V, and drives up to 10-character
3-line LCD panels which divided three common electrode

blocks, and SEGS1 can be used for icon display.

B FEATURES

@ 10-character 3-line Dot Matrix LCD Controller Driver
@ Segment Driver for lcon Display (SEGs:)
@ 4/8 Bit Microprocessor Direct Interface
@ Display Data RAM ~ 80 x 8 bits - ; Maximum lo-character 3~-line Display
@ Character Generator ROM - 9,600 bits ; 240 Characters for 5 x 7 Dots
@ Character Generator RAM - 64 x 8 bits ; 8 Patterns( 5 x 7 Dots )
@ Microprocessor can access to Display Data RAM and Character Generator RAM
@ High Voltage LCD Driver ; 24-common / 51-segment
@ Programmable Duty Ratio ; .
1/16 Duty for 5 x 7 Dots + Cursor, 2 Lines
1/32 Duty for 5 x 7 Dots + Cursor, 3 Lines
@ Number of Maximum Display Characters _
Display Line | Duty Font Max. Disp. Characters
2 Lines 1/16 duty |5 x 7 dots + cursor | 10-character 2-line
3 Lines /32 duty 15 x 7 dots + cursor | 10-character 3-line |
@ Useful Instruction Set
Clear Display, Return Home, Display ON/OFF Cont. Cursor ON/OFF Cont, Display Blink,
Cursor Shift, Character Shift
@ Power On Initialize On-chip
@® Voltage Converter On-chip
@ Oscillation Circuit On—-chip
@® Low Power Consumption
@® Operating Voltage — + 5V
@ Package Outline -—  QFP 100
@ C-M0S Technology
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B PIN CONFIGURATION
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B TERMINAL DESCRIPTION

NO. SYMBOL FUNCT 1 ON
40 Voo Power Source ( + 5V )
29 Vss Power Source ( OV )
| Oscillation Frequency Adjust Terminal.
30 0SC For external clock operation, the clock should be input on 0SC
Terminal .
Register selection signal input
4 RS "0" : Instruction Register (Writing)
Busy Flag (Reading)
"{" : Data Register (Writine/Reading)
42 R/W Read/Mrite selection signal input
"0" : HWrite . "1” : Read
43 E Read/Write activation signal input
3-state Data Bus(Upper) to transfer the data between MPU and
48~51 DB.~DB, | NJUB427
DB: is also used for the Busy Flag reading
3-state Data Bus(Lower) to transfer the data between MPU and
44~47 DBo~DBs | NJUB427
These bus are not used in the 4bit operation
69~62 | COM; ~COMs | LCD Common driving signal
21~28 ] COMs ~COM:s | No use terminals output no-active signal or COM,»~COM.4 output
61~54 | COM,7,~COM24 | no-active in the 1/16 Duty operation.
70~100 | SEG, ~SEGs: | LCD Sezment driving signal
1~20 SEG32~SEGs,
38,37 Ci ., C2 Capacitor for Voltage Doubler Connecting Terminal ( + )
Capacitor for Voltage Doubler Connecting Terminal ( - )
39 Ve Input Terminal for Voltage Doubler ( Normally Ves = Voo )
36 Vsous Vol tage Doubler Output Terminal
31~35 Vi~Vs LCD Driving Power Source
53,52 Ty T2 Maker Testing Terminal (Normally Open)

5-310
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M FUNCTIONAL DESCRIPTION

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

T?e ?JUE427 incorporates two 8-bit registers, an Instruction Register(IR) and a Data Regis-
ter (DR).

The Register(IR) stores instruction codes such as "Clear Display”, "Return Home”, and add-
ress 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 Rezister(IR), but it cannot read out from
the Register(IR).

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

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

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

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

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

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

Table 1. Register Operation
RS |R/W | Selected Register Operation
0 0 Write
0 1 IR Read busy flag(DB;) and address counter(DBo~DBs)
1 0 OR Write (DR to DD or CG RAM)
1 1 Read (DD or CG RAM to DR)

(1—2) Busy Flag (BF)

When the internal circuits are in the operation mode, the busy flag is "1”, and any instruc-
tion reading is inhibited.

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

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

(1 —3) Address Counter (AC)

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

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

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

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

New Japan Radio Co. L. 5-311
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(1~—4) Display Data RAM (DD RAM)

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

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

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

<Higher order bit Lower order bit—~ ( Example) DD RAM address ” 09 "
AC [ ACs |ACs |AC. [ACa [Ac. [Ac. [ac. | bo Jo ot Jo o 1]

<« Hexadecimal —<— Hexadecimal — «—— Q) ———e—— 9 —_——

(1 —4—1) 10-character 2-line Display ( Function set code N0 )

The relation between DD RAM address and display position on the LCD is shown below:
( NJUB427 can not performs display shift function )

i 2 3 4 5 6 7 8 9 10 <« Display,
. . Position
1st Line |00 |01 )02 (03 |04 [05] 06|07 |08 09

A
) DD RAM Add.
2nd Line JOC {OD {OE|OF [10 | 11|12 |13 |14 | 15|« (Hexadecimal)

Note : Please note that the end of 1st line address and the beginning of 2nd line address

are not consecutive.

(1 —4-—2) 10-character 3-line Display ( Function set code N=1 )

The relation hetween DD RAM address and display position on the LCD is shown below:
( NJUB427 can not performs display shift function )
1 2 3 45 6 7 8 9 10 <Display.
i Position
1st Line J 00 (01 (02|03 104 {05 (06|07 |08 09|«
. DD RAM Add.
2nd Line JOC |OD |OE |OF [ 10 |11 |12 (13 |14 (15 ]« .
. (Hexadecimal)
3rd Line |40 |41 |42 )43 |44 |45 | 46 | 47 |48 (49| «

Note : Please note that the end of 2nd line and beginning of 3rd line address are not
consecutive. :

(1—B) Character Generator RON

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 NJUG427 is shown in Table 2.

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

- : ?4““"%. 154
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Table 2. CG ROM Character Pattern ( ROM version -02 )

Upper 4-bit ( Hexadecimal )

0/1/12|3(4/5/6|7|8|9/A|B|C|D|E|F
o ] N e R R P FR e R SAE

0 Raw | oot SRR L H

1 SO DU I : it I B R
(02)

o | | el Bt | B PSSR % N TR IS R - IR IFTTIN e
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3 e . HIE R IFTCN I s
04 ]

AREEE AL A

. {05)

5| || w[a R R HEN
—_ (06
E o R : o] o) B L
26, P
I I vaes :E: ................
~ (08)
ilg| | » =) P
s (01}
S 91 | b Bl Plasteg|” i
| (02} .
A Pl e I e N PR I B s
(03)

B ..... . : g' .: “ezie '§' .............
PO N N ) IR LT B OO PO - U (R (LY | O

C v ) :.;'. : g ..... EE wsews nesne E:E:E
(05) 7

D sl et A VI ) I I S Y S Il B B b
(06)

E :E. ...... §l!= neges o »
(07) o

F . .g _____ H R N Rl BRI s
(08) -

MNew o . -
B L5L9883 0005982 854 WM Japan Radio Co. Lt 5-313

This Material Copyrighted By Its Respective Manufacturer



NJU642%

(1—6) Character Generator RAM ( CG RAN )

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

To display user’'s original character pattern stored in the CG RAM, the address data (00)x -
{07)u or (08)n - (OF)u should be written into the DD RAM as shown in Table 2.

Table 3. shows the correspondence among the character pattern, CG RAM address and Data.

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

5-314 New Japan Radio Co. L,
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Table 3.

Notes :

Gorrespondence of CG RAM address, DD RAM character code

and CG RAM character pattern ( 5 x 7 dots ).

Character Code CG RAM Character Pattern
(DD RAM Data) Address (CG RAM Data)
76543210 543 210 76543210
«—— —_— «— —_—— «—— ——
Upper Lower Upper Lower Upper Lower
bit bit bit bit Elt bit
1000 ¥x % '
r 001
010
V011 Character Pattern
0000000 000 E } 8 ? Example
110 .
_________________ B _______L_IJ_J_____-fE__- <«<—Cursor Position
1000 %
001
: 8} (1) Ch ter Patt
' er Pa
0000%00 1 001§ 100 Exanpie ()
P 110
_____________________________ ! _1__1__1_______*_______"_______ <«<—Cursor Position
1 000 ¥ % %
r 001 ?
0000%111 111:011 |
100 |
1101 1
110
P11 £ % &

¥ Don’t Care

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

8 patterns).

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

The 8th line is the cursor position and the display is performed by logical OR

with cursor. Therefore, in case of the cursor display, the 8th line should be "0".

If there is "1” in the 8th line, the bit "1” is always displayed on the cursor
position regardless of cursor existence.

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

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

4. CG RAM character patterns are selected when character code bits 4 to 7 are all

"0” and it is addressed by character code bits 0 to 2. Therefore, the address
(00)« and (08)x, (01)u and (09)u, ———- , (01)u and (OF)x select the same cha-
racter pattern as shown in Table 2 and Table 3.

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

B L5:9883 0005984 L2?7 W
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(1—7)Tmms&mnmr

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

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

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

(1—8) LCD Driver

LCD driver consist of 24-common driver and 51-segment driver.

¥hen the 1ine number is selected by a program, the required common drivers output the common
driving waveform and the other common drivers output non-selection waveform automatically.

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

60 bits shift performed completely.

driving waveform.

(1—9) Cursor Blinking Control Circuit

This circuits controls cursor On/Off and cursor position character blinks.
in the digit residing at the DD RAM address set in the address

The cursor or blinks appear

counter (AC).

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

ACs ACs ACs ACs AC> AC: ACo

Lol ofof1]ofofo]

10 < Display position

DD RAM address
(Hexadecimal)

t Cursor position

1 2 3 4 5 6 7 8 9
ptine  Jo0] 0t fo2 o3 o405 o6 o7 Joa s
Display JocopoEJor[10]11]12]{13]14]15
12 3 4 5 6 7 8 9 10

atine P00t fo2]os o4 o5 o6 o7 |ga |09
Display Joc|ob o JoF {10]11 1213 {1415
40 [41]42]43] 4445 |46 [47]48 49

-

Display position

-
DD RAM address

-

-

(Hexadecimal)

4 Cursor position

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

meaningless position.

5-316-
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(2) Power on Initialization by internal circuits

The NJUB427 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-
ctited.
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
1 ) If the condition of power supply
DL=1 :8-bit long rise time described in the Elec-
Function Set interface data trical Characteristics is not
T N=0 :2-Line Display satisfied, the internal Power On
Initialization Circuits will not
Display On/0ff D=0 :Display Off operate and initialization wil
Control { C=0 :Cursor Off not be performed.
T B=0 :Cursor Blink Off In this case the initialization
by MPU software is required.

" Entry Mode Set {/D=1:Increment by 1

(3) Instructions

The NJU6427 incorporates two registers, an Instruction Register (IR) and a Data Register (DR).

These two registers store control information temporarily to allow interface between NJUB427
and MPU or peripheral ICs operating different cycles. The operation of NJUB427 is determined by
this control signal from MPU.

The control information includes register selection signals (RS), read/write signals (R/W) and
data bus signals (DBo to DB-).

Table 4. shows each instruction and its operating time.

Note 1) The execution time mentioned in Table 4. based on fcp or fosc=290kHz.
If the oscillation frequency is changed, the execution time is also changed.

Note 2) The NJUB427 does not have display shift instruction, therefore it can not performs shift
function.

B 569883 000598k 4TT WM
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R

Table 4. Instruction Table
. ¢ 0 D E EXEC
I NSTRUGT I ONS RS R/W DB+ DBs DBs DB+ DBs DB. DB, DBo DESCRIPTION TIME
Non-operation 0 0 0 0 0 0 0 0 O O |Non-operation. Only takes judge-| 3bus
o ment machine cycle.

Clear Display 6 0 0 0 0 0 0 O o0 1 Display clear and sets DD RAM 1.42ns
address 0 in AC.

Return Home 0 0 0 0 0 0 0 0 1 % |Sets DD RAM address 0 in AC and 35us
returns display being shifted to
original position.

DD RAM contents remain unchanged

Entry Mode Set 0 0 0 0 0 0 0 1t I/D % » Sets cursor mbve direction which] 35us
is performed in data read/write.
1/0=1:Increment, 1/D=0:Decrement

Display On/0ff 0 0 00 0 0 1 D G B |Sets of display On/0ff(D), cur- 35us

Control o sor On/0ff(C) and blink of cur-
sor position character(B).

Cursor Shift 0 0 0 0 0 1 #% R/L * % |Moves cursor without changing DD | 52us
RAM contents.

R/L=1 : Shift to the right
R/L=0 : Shift to the left
Function Set 0 0 0 0 1t DL N * ¥ % |Sets interface data length(DL), 35us
number of display lines(N).
DL=1 : 8 bits, DL=0 : 4 bits
N=1 : 3 lines, N=0 : 2 line
Set CG RAM 0 0 0 1 <—— Acc =—=—— |Sets CG RAM address. After this 35us
Address : instruction, the data is trans-
) farred on CG RAM.
Set DD RAM 0 0 | <—— Avo ———> | Sets DD RAM address. After this 35us
Address instruction, the data is trans-
ferred on DD RAM.
Read Busy Flag 0 1 BF «—— Ac ——— | Reads busy flag and AC contents. Ous
Address BF=1 : Internally operating
BF=0 : Can accept instruction
Write Data to 1 0 <=—— Write Data ——— |Writes data into DD or CG RAMs. 35us
CG & DD RAM
Read Data from 1 1 <——  Read Data —~—-> | Reads data from DD or CG RAMs. 52us
CG or DD RAM

Explanation of
Abbreviation

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

Acc : CG RAM address, Aoo

AC

: DD RAM address, Corresponds to cursor address

: Address counter used for both of DD and CG RAMs

Note :
¥ = Don’t care

5-318
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(3—1) Description of each instructions
(a) NOP (Non operation)

RS R/W DB, DB- DBs DB. DB DB. DB: DBo
Code [ O [0 [0 [o [o Jo o oo [ol]

Non operation instruction. It consumes certain judgement machine cycles only.
(b) Clear Display

RS _R/W DB, DBs DBs DB, DBs DB, DB, DBo
Code [0 Jo [o Jo [o Jo [o]o o 1]

Clear display instruction is executed when the code "1” is written into DBo. When this
instruction is executed, the space code (20)x is written into every DD RAM address, the DD
RAM address 0 is set into the address counter and entry mode is set increment. |f the cursor
or blink are displayed, they are returned to the left end of the LCD(the left end of the 1st
line in the 2-line display mode).

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

(c) Return Home

RS ~R/W DB, DBs DBs DB« DBs DB. DB: DBo
Gode | 0 [0 [0 Jo Jo Jo oo J1 [+ | %=nontcare

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

The DD RAM contents do not change.

(d) Entry Mode Set

RS R DB, DBs DBs DB. DBs DB. DB: DBo
Code [ O [0 [0 Jo [oJo [o 1 [i/m]x | x=bontecare

Entry mode set instruction which sets the cursor moving direction, is executed when the
code "1” is written into DB. and the codes of (1/D) is written into DB:(1/D) as shown below.
(1/D) sets the address increment or decrement.

1/D Funection

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

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

New Japan Radio Co. Lt 5-31
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(e) Display On/0ff Control

RS R/W DB, DBs DBs DB.

DBz DB> DB: DBo

Code |0 [0 [o [o Jo Jo [1 {0 ]c |8 |

Display On/Off control instruction which controls the display On/0ff, the cursor On/0ff

and the cursor position character blink,

is executed when the code "1” is written into DBs

and the codes of (D), (C) and (B) are written into DB2(D), DB:(C) and DBo(B), as shown below.

5-320

D Function

1 Display On.

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

C Function

1 Gursor. 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. B|Ink|nf rate |s 423 8 s at fcr

1 or fosc-290 Hz. The blink is displayed_alternatively with al i1t means
all black) and characters display. The cursor and the bllnk can be
displayed simultaneously.

0 The character does not blink.

Note) The blinking time is inverse proportion to fcr or fosc.

w [ [ [ m]
wO0000N
| mm] w/m |
| mm| mm |
ENERCEO

|
-
-
|
|

Cursor
Character Font 5 x 7 dots

‘(1) Cursor display example

New Japarn Radio C»

[ [ [ ][ [m]
OOmO00O.
mm (wEw ]
CORCICICIA
EEEEERC
| (][ ][]
HNEEEEN
[T T[T
[ T[]
HNNEEEE

0o0ooo EEREN

Alternating display

(2) Blink display example

- I:EI:"]&&E 0005989 109 W
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() Cursor Shift

RS R/W DB, DBs DBs DB« DBs DB. DB: DBo
Code | O [0 [o Jo Jo {1 [* |aa]s |+ ] #=bontcare

The Cursor shift instruction shifts the cursor position to the right or left without writ-
ing or reading display data. This function is used to correct or search the display.

When the cursor moves to the 2nd line or 3rd line, the address setting for each line men-
tioned in (1-4-1) and (1-4-2) is required.

This instruction is executed when the code "1” is written into DB. and the codes of (R/L)
is written into DBz, as shown below.

R/L Function
0 Shifts the cursor position to the left 2§AC; is decreased by I;
1 Shifts the cursor position to the right C) is increased by 1

(&) Function Set

RS R DB, DBs DBs DB« DBs DB DB. DBo
Code I 0 [ 0 ] 0 | 0 I 1 | DL | N I ¥ | ¥ | ¥ I ¥ = Don’t care

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 (DL) and (N) are written
into DB4(DL) and DBs(N), as shown below ( character font is fixed 5 X 7 dots ).

(DL) sets the interface data length and (N) sets the number of display lines either the 2-
line or 3-line.

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

DL Function
1 Set the interface data length to 8 bits (DB- to DBo)

0 Set the interface data length to 4 bits (DBs to DB.)
The data must be sent or received twice.

N Display lines |Character Font Duty Ratio N ot e

0 2 5 X 7 dots 1/16

1 3 5 X 7 dots 1/32 The display seems to use only
1724 duty, but 1/32 duty s
using actually.

Aln . _
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(h) Set CG RAM Address

RS R/W DB. DB DBs DB. DB, DB, DB, DB
Code [0 [0 [0 [t [a |a |aaln[a]

<Higher Lower -
order bit * order bit

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

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

(i) Set DD RAM Address

RS R/ DB, DBs DBs DB« DBs DB, DB: DBo
Code [ O [0 |1 [ A [ A [a]anala]al]
<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 "AAAAAAA” is written into the address counter(AC)
together with the DD RAM addressing condition. After this instruction, the data writing/

reading is performed into/from the DD RAM.

Display lines | Add. for 1-st line | Add. for 2-nd line | Add. for 3-rd line
2 (00)n~(0B) (0C) u~(17) n —

Note : The address (0A)x and (0B)x for 11 and 12 digit in the 1-st line are existing
regardless of the number of display line. However there are no display, if the data
is written into DD RAM on these address.

There are no display if the data is written into the DD RAM correspond to the 11 and
12 digit address in the 2-nd and 3-rd lines also.

(i) Read Busy Flag & Address

RS RN DB, DBs DBs DB« DBs DB, DB: DBo
Gode | 0 [ 1 [BF | A [ & [ A & [a]nr [a]
<«Higher order bit Lower order bit—

This instruction reads out the internal status of the NJU6427. When this instruction is
executed, the busy flag(BF) which indicate internal operation is read out from DB: and the
address of CG RAM or DD RAM is read out from DBe to DBo (the address for CG RAM or DD RAM
is determined by the previous instruction).

(BF)=1 indicates that internal operation is in progress. The next instruction is inhibited
when (BF)=1. Check the (BF) status before the next write operation.

5-322 New Japan Radio Ca. L1
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(k) Write Data to.CG or DD RAM
RS RW DB DBs DBs DB. DBs DB. ODB: DBo
Gode [ 1 [0 [ o Jo [o JoJoTJoT o o]
«Higher order bit Lower order bit—>

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

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

After this instruction execution, the address increment(+1) or decrement(-1) performed auto-
matically according to the entry mode set.

(1) Read Data from CG or DD RAM

RS R/W DB, DBs DBs DB« DBs DB> DBy DBo
Code [ 1 1 |0 [p [0 Jo o oo [o]
<«~Higher order bit Lower order bit—

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

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

Before executing this instruction, either the CG RAM address set or DD RAM address set
must be executed, otherwise the first read out data are invalidated- When this instruction
is serially executed, the next address data is normally read from the second read.

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

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

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

New Japan Radio Co. Lid. 5-323
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(3—2) Initialization using the internal reset circuits

(a) 10-character 3-line in 8-bit operation (Using internal reset circuits).
At the 10-character 3-line display, the Function set, Display On/Off Control and Entry Set
Instruction must be executed before the data input, as shown below.

Initialized.
[ Power On I No display appears.
¥ _ RS R/W DB; DBs DBs DB. DBs DB. DB: DBo St the B-bit tion/
lFunction Set l | 0 I 0 [ 0 | 0 I 1 | 1 | 1 l ¥ l *,I % l %Zzine disp;ayoyeg§7éggs
. .

[vise.on/07t cont | [0] 0] 0] 0] o] o[ 1] 1] 1] 0] lg:"3532|$535:§y|:Sdngufﬂ
space mode by the initial-

| ization.

: E le for set address
|Entry Mode Set l | 0 | 0 I 0 ’ 0 l 0 l 0 l 0 I 1 l 1 | *I ;Egggmeﬂt agg cgr%or rlght

' fo the DD or CG RAN.

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

(b) 10-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 programming.

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

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

| Power On J hﬂ'ﬁii;'a igdéppears.
{ RS R/W DB, DBs DBs DB.
|Function Set | | 0] 0| 0 | 0 | 1 I 0] %ﬁfsﬂs‘ge4_ll’étaggr%tlo?n 8-bit mode
n set by tﬁe lmtla\l zation.
[Functionset | [ o] o o] o 1] 0 3oLt 4R fgoseepation / 2-line
8 0 8 ¥ k| % 4-bit operatlon starts from
1 this step.
’D' /OfT Cont I oo : Tu;n on disxl»lay and_cursor. do b
Sl nl o 0] 0 ? ? ? 8 ligutla?rgtﬁn in space mode by
Example for set addres increme
[eves oo sor ] [T 89T 9] 8] o soetr oo b tue b G O

!

Write data t? the DD/CG RAM
and set the Instruction
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(c) 10-character 2-line in 8-bit operation (Using internal reset circuits).
he 2-line display, the cursor moves automatically from the 1st to the 2nd line after

In t

the 12th character of the 1st line has been written.
Therefore, after writing 10 character in the 1st line,
the user programming to change the cursor position to the 2nd line.

I Power On l
} RS _R/H DB; DBs DBs DB DBs DB, DB: DBo
[Function Set | [ o] of of of 1] 1] o] #] «] %]
}

[ Dise.on/0tf Cont | [ 0] of o] o] of of 1] 1] 1] o]

I
!

[Entry Mode set | [ 0] of o] o] o] o] o 1] 1] #]

4

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

This Materi al

the DD RAM address must be set by

Initialized.
No display appears.

Set the 8-bit operation/
%—Iine display / 5X7dots

Turns on display and cur-
sor. Entire display is
in space mode by the
initialization.

Example for set address
increment and cursor right

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

New Japan Radio Co.Lid.
B L5L9883 0005994 57 WA
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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 NJU6427 must be initialized by the instruction.

(a) Initialization by Instruction in 8-bit interface

[ Power On - I
4

Wait more than 15ms
after Voo rises to 4.5V

i RS R/W DB, DBs-DBs DB. DBs DB> DB: DBo
[Function st | [ of of of of 1] 1 #] #] +] +]
| Hait m:re than 4.1ns |
|Funcﬁ:,.'set | ol o o o] 1] 1] ¢] ] #] #|
| Hait m:re than 100us |
o ] LTS
i

Wait more than 100us
or Busy Flag Check

€ e e

RS R/N DB- DBs DBs DB. DB> DB- DB. DB

[Function set | [ o] of o] of 1] 1] 1] #] «[ #]

‘Display‘Uff | [ o] of of of of o 1] o] o] o]

lDispIaylGIear | [ o] of o] of of of of of o] 1]

el nnnnnnnnnn
i

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

lnl ial jzed.
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 i1t 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 oreration,
-line display, 5XIdots
Font.

Example for set address
increment and cursor
right shift when the
data write to the DD or
CG RAM.
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(b) Initialization by Instruction in 4-bit interface

| Power On |
i

| Wait more than 15ms
after Voo rises to 4.5V

i RS R/W DB, DBs DBs DB.
[Function Set Al l 0 | 0 I 0 | 0 | 1 | 1
{
[Wait more than 4.1ms |
\
[Function set | [ 0] 0] o] o 1] 1]
\
[ Wait more than 100us |
{
IFunction Set
V

Wait more than 100us
or Busy Flag Check

| Lof of of of 1] 1}

e —— e e

RS R/W DB; DBes DBs DB+

| Lof o of o] 1] of

[Function Set

Initialjzed.
No display appears.

Function Set
(8-bit |nterface length)

Function Set
(8-bit |nterface length)

Fun tion Set
(8-bit lnterface length)

Busy Flag(BF) can_ not be
checked Eefore this step,
but it can
after this step.
E r this steT busy flag
check OR onger wa;t—
ing time than each in-
struction execution time
is reaquired.

be checked

Function Set in 8-bit in-
}erface length.
Set 4-bit interface length)

!
Set the 4-bjt ti
[ranction st | [0 o o[ ol 11 0]  Elinealsals BRI Font.
0] 0 O %] %} %
X!
| Display Dff o[ o]0l O0[O0] 0
[Diselay | IRIRIRIRIR:
)
IDispIayl'CIear RREIEIEINIE
[E try Hodo Set | R o Example tford set addreﬁi
rem c r
e sote st J G191 4141 9] 8] e
{ to the DD or CG RAM.
Wirite data tT the DD/CG RAM
and set the Instruction
Moaws 2anan Padin O 144

MM 6569883 0005996 349 WA
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(4) LCD DISPLAY

(4—1) Power Supply for LCD Driving

NJUB427 incorporates voltage doubler to generate the LCD driving high voltage. The volt-
age doubler generate about twofold voltage from the V.: input voltage ( 9.7V typ at lout=1mA
and Vci=5Y ). In order to generate LCD display driving waveform, the NJUB427 required
external bleeder resistance. The bleeder resistance must be changed according to the duty
ratio as shown below.

LCD Driving Voltage vs. Duty Ratio

Duty Ratio 1/32 1/16
Bias 1/6.7 1/5
V1 VDD" 1/6v7vLCD ) VDD-l /5VLCD
Power
v2 VDD_ 2/6-7VLCD Vnn’2/5VLcn
Supply
Vs Voo-4.7/6.7Vrco | Vop=3/5Vecp
Va Vop=5.7/6.7Viep | Vop=4/5Vico
Vs VDD—VLCD vDD_VLCD
¥op Yop . VDD
Voo R T~ ¥bpp —7f
Voi Vi " Voi v
R
V2 1 : V2
NJUG6427 R Vie - | NJUG427 | Vieo
Vs V3
R i . .
Ci ' V4 —{ €1 V4
R o +! -
2 Ve NS i P Ve 2
¥Ysour ‘VeouT E ‘
(a) 1/5 bias (1/16 Duty) (b) 1/6.:7 bias (1/32 Duty)
(Internal Voltage Doubler No-use example) (Internal Voltage Doubler using example)

LCD Driving Voltage Supply ExanplegA

5-328 New Zanan Radio Co., L.
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(4—2) Relation between oscillation frequency and LCD frame frequency.
The NJU6427 can operate either one of the external clock only.

LED frame frequency example mentioned below is based on 290kHz escillation (1 clock=3.45
us).

(a) 1/32 duty

120clock
20 3 4l 32010 20 3] 4|32l 1] 2] 3l
DD l
v,
V.
C 0 MI v3
Vi
Vs _1 I
F {Frame ’h 1Frame >

1 frame = 3.45(us) x 120 x 32 = 13248(us) = 13.248(ms)
Frame frequency = 1/13.248(ms) = 75.5(Hz)

(b) 1/16 duty

120clock
1203l al—J1sl 1]l 2] 3l allisl 1] 2]3]
Voo ‘J
Vi
Va2
C O M, Vs
Vi
ve I ]
k 1Frame >} 1Erame 4

1 frame = 3.45(us) x 120 x 16 = 6624(us) = 6.624(ms)
Frame frequency = 1/6.624(ms) = 151(Hz)

y, V9% s -
B (569883 0005998 111 A * Japan Radio Co.Lbd. 5-329
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(5) Interface with MPU

NJU6427 can be interfaced with both of 4/8 bit MPU and the two-time 4-bit or one-time 8-bit

data transfer is available.

(5—1) 4-bit WPU interface

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

two-time 4-bit data transfer.

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

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

RS

Y E—

\

A VA WA W A VR A W A W A Y A W

¥

y

Internal Status——J operation I I

os, 7/ XXX Jow e ae X 7\ fac X[ /X0 X3 X0/ /77

Instruction ’ Busy Flag

Writing Check

RS

Busy flag Instruction

Check Writing

/

R/M /

Y N e N NI e NI e VN

DB X a1R7 X 1Rs X

XACs X XBRX_ X DRj

DBe X 1Re X IR X XA

XA X XoRe(_ X DRj

DBs X 1Rs X IR X X AegK

XAcy X {oRg<__ X DR

DB. X 1Re X 1Ro X XA

Xhe X

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

5.330 New Japan Radio Co. Léd
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(5=—2) 8-bit MPU interface

RS
R/W —/ \
Internal Status S operation L |
- Ne
D8, 72( Data X //5'87\((////4 nusM/////)\busy /X Data i
Writing Instruction into |(Busy Flag Busy Flag | Busy Flag Writing Instruction into
Instruction Register(IR) Check Check Check Instruction Register(IR)

Aln.. ?qam Mo - -
BN L509883 0006000 475 BN Co.Ltd 0-331
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I ABSOLUTE MAXINUM RATINGS *  ( Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage (1) Voo -03~+17.0 v
Supply Voltage (2) Vi~Vs Voo~ 13.5~ Vopt0.3 v
Input Voltage Vin - 0.3 ~ Vopt0.3 v
Operating Temperature Topr = 30 ~1+ 80 c
Storage Temperature Tste -~ 55 ~ + 125 C

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

Note 2) Alt voltage values are specified as Vas = Q0 V

Note 3) The relation : Voo2Ve:>Vsour » Voo >Ves&Vsour, Vss=0V must be maintained.

Turn on Voo then Vo1 or same time is required, otherwise latch-up will oceur.

Note 4) Decoupling capacitor should be connected between Vci and VSS due to the stabilized op-

eration for the voltage Doubler.

M ELECTRICAL CHARACTERISTICS ( Voo=bV110%, Ves=0V, Ta=-20 ~ +15°C )
PARAMETER SYMBOL CONDITIONS MiN TYP MAX JUNIT | Note
Operating Voltage Voo 4.5 5.0 5.5 v
Vim All Input and {nput/Output } 2.3 Vop
1 Terminals except 0SC 5
Input Vol tage zll.l Terminals — 3.8 v
. . 1H2 R DD~ DD
2 Vi Only 0SC Terminal 1.0
1 Vou: Input/Output | =101=0.205mA | 2.4
Outeut Volta Vor1 Terminals | lon=1.6mA 0.4 v
P g 9 VOH2 Uutput ~|0u=0.04mA 0.9Voo
Voi2 Terminals | 10.=0.04mA 0.1Voo
Driver On-resist.(COM) ] Rcom | Z15=0.05mA(All com.term.) 20 al s
Driver On-resist.(SEG) ] Reze | £15=0.05mA(All seg.term.) 30
Input Leakage Current () Vin=0 ~ Voo -1 1 oA 1
Pull-up Resist Current| -l: Voo=hV, RS, R/W, DB 50 125 250
Operating Current loo Voo=5V, Internal CR Osc. 0.6 1.0 mA | 8
Output v lour=5mA, Ta=25°C -2.8 |-3.9 v 9
Vol tage Voltage| "% | lour=1nmA, Ta=25C -4.5 |-4.7
Doubler Voéggg? Rate Ver Ruzeo % 9.9 %
ci -5 V
Inputvoltaxe v 2 Voo
Oscillation Frequency fosc | Voo=bV, Ta=25C 190 290 35 |kHz | 10
Oscillation Voo=5V, |1/32 duty 49.5 | 75.5 | 91.2 e
Frame Frequency Ta=25C | 1/16 duty 99.0 |151.0 |182.3
1/5 Bias Voo Voo
ivi LCD - 1
LCD Driving Vol tage ) Voo - Vs 1/6.7 Bias 3.0 -13.5 v 1

5-332 New Japan Radio Co.Lt: gy (51,9383 0006001 304 W
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Note 5) Input/Output structure except LCD driver are shown below:

3 input Terminal Structure Input/Output Terminal Structure
!
VoD VoD vbb PNOS vep vbD
PRoS 3—{% rnog— [ rnos —{g l—-I Pnos
c»—-—{ ] o
‘ K wnos — 7 anos L| anos
vop
; rnos }—% 4~ ENABLE
J nnos }_ j—c —L.ATA
E Terminal RS,R/W Terminals DBo to DB+ Terminals

Note 6) Reom and Rsec are the resistance values between power supply terminals(Voo, Vi, V4, Vs)
and each common terminal (COM, to COM..), and supply voltage (Voo, V2, Vs, Vs) and each
segment terminal (SEG; to SEGs:) respectively, and measured when the current Id is flown
on every common and segment terminals at a same time.

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

- -4

; Note 8) Except Input/output current.
: ¥ the input level is medium, current consumption will increase due to the penetration
current. Therefore, the input level must be fixed to "H™ or "L".

Operating Gurrent Measuring Circuit

DD
—_——

04Tt ®
— Vci VDD

NJU6427 E
B

4.7 ufF
ah

Cs Vs
N

Vss Vsout 10 uF

;:i;}r

2 oo 5333
 Bm L569283 0006002 240 WM v Japar fisdio Co. L
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5-334

Note 8) Voltage Doubler Characteristics Measuring Circuit.

Voo
——
10 uF +
Vei Voo
4.7 uF NJUB427
’ C2 10 uF 10k Q
Vsour
I—— Vss
+

*Voltage Doubler Internal

Clock Frequency = 10~5kHz

Note 10) Oscillation Frequency vs. Operating Voltage.

310
300
200
280

£ 20

7 260
250
240
230
220

Vi (V)

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

New Japan Radic '~ 14/
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+ Bus timing characteristics (Voo = 5.0VE10%, VSS = OV, Ta = <20 ~ +75°C)

Write operation seauence ( Write from MPU to NJUG427 )

PARAMETER SYMBOL | MIN MAX | CONDITION |UNIT
Enable Cycle Time tevee 500
Enable Pulse Width I"High" level | Puwen 220
Enable Rise Time, Fall Time tee, tes 20
Set up Tine RS, R/H, E | tus 40 fig.1 | ns
Address Hold Time tan 10
Data Set up Time tosw 60
Data Hold Time ' tu 10

Timing Characteristics (Write operation)

4 N
Vin Vl"1><i
RS :>< ViLi ViLy
tas tAl
R/W o A v
PWey > tan
iy tef —
E K/f Vinl Vini
- Vuy Ve o A v
_IE_> —- , t tH,
r
Vil V!
DBo ~DB- Valid Data
ViLl Vil
1CYCE

fig. 1 The timing characteristics of the bus write operating sequence.
(Write from MPU to NJUB42T)

Read operation sequence ( Read from NJUG6427 to MPU )

PARAMETER SYMBOL | MIN MAX | CONDITION | UNIT
Enable Cycle Time tevee 500
Enable Pulse Width | "High” level | Pwen | 220
Enable Rise Time, Fall Time ter, tee 20
Set up Time IRS, R, E tas 40 fig.2 ns
Address Hold Time tan 10
Data Delay Time toow 120
Data Hold Time toon 20

Load Condition of DBo to DB, : C.=100pF

New Japan Radio Co. Ltd 5-335
B 569883 0006004 013 WM
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Timing Characteristics (Read operation)
RS 44t>><‘ VKl - Vil
R ViLl Vil
. 1as '
3 .
R/W - Vinl Vinl
AAH
1

P¥WEH o

E ' Vinl :
v,LI.z// ViLl = £ Vi
LEr <— tDDR s
Voui o
DBs ~DB, y Valid Data
. . VoLl ... VoLl
tCYCE

fig. 2 The timing characteristics of the bus read operating sequence
(Read from NJUB427 to MPU) _

* Power Supply Condition when using the internal initialization circuit
(Voo = 5.0VE10X, Ve = OV, Ta = -20 ~ +757C)

MAX | GONDITION JUNIT

PARAMETER SYMBOL | MIN
trop 0.1 10
ms

Power Supply Rise Time
Power Supply OFF Time 1

torr

v % torr specified turn off
period in normal On/Off

and shortly off.

toFFZ“ﬂS

0. 1ms<trop<10ms

Since the internal initialization circuits will not operate normally unless the ahove

conditions are met, in such a case it must initialize by instruction. N
(Refer to initialization by the instruction)

5-336 New gapan Radio Co_Ltd
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M0 LCD DRIVING WAVEFORM ( 1/16 Duty Example )

112131415161 T181911011111211314 1516|112 1314 15161718 19}10J11112113114(15(18

cou, | P R PR St L RO
COMe x'
COMs s
COm COM, Vg ordee
COM: Vs

€O Me Ve
COM,
COMs

VDD e e cmiiiaccicenacasesesseser et erserananee] o p——— e eieatesttesemaniaaaaniaanasanmnnsaman et P
Vi
Ve |t
COMs PN COMay, oo
CoM. 2
oM. Ve
COM:.
CoM,
COM, Vor
coM, v, |- Joon
COMis l

COMye

Vop ===
A\

CO Mz

T
Ve e F U JOUUUR PSS

Voo
L e S T O e B T R

Ve -
Vs
L
Ve momeirmmmms s

Voo [ """""""""""""" [
VR I s ]

SEG:

Va
SEGa Va
VA o

e
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I LCD DRIVING WAVEFORN ( 1/32 Duty Example )

. 1121314150 e 123124} wevveennnne BIBZ[1 121314151 wmeeeee 123124] eereeenne P13
cou N /27 ) N o
CON v X g

4
COMs Va ps P2
COMs Vs
con O e —
Vi ofe (4 ¢ N 1 O [
v2 R A R R S R R T R E LT LT T NSRRI SR
COMe COMz e e 7 o
COMie—1—@— Ve P2 20
COMy Vs
CO My
COMy
COM, Voo
COM, Vi ¢ 46
COMye va
COMas Vs 7 77
COMyr Va > v
COMie Ve
COMyg—]
COMoo——r—1—®— " | T
CON2s
COMee—@—1—1—®— coMaa,® | AT
COM23—] 14 (4
c COMea ] 22, LA
J SSSSE g
) G ] MY )
LI I I Y )
_____ 1
B D
(. {
' 77 /.
| T
e A
1 DT >0
(COMs2) z* _________
s Vi )24
L S P2 P
Vs
Voo /L
Vi ] K&
Ve L2 I
3T I 22 z. 44
L (6 m——
Vs -
L7V 0N e (S ) 7 o AR A [
i T
V. T Ll
SEG2 y, [ 4 57
Vg T B S
Vs
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B APPLICATION CIRCUITS

0

(LZYINNN AQ pejeteuss si ofe}|OA SUlAlp )] ‘UOIJeJedo A|ddns Jakod ®|3ulg)

*9|dWeXe 80LIDIUI (\dH }1G-§ -

"ou| 80]17 4 YJew 8pes} 1 @087 #

s
W gy
tHd
tad |

!
ovd !
180

VOHS ey 1D
A 5 !
X sH &
H 4
— — ; a5
—— m q A
T t
' ; R e ea—
4 X '
} i ; ' D G
-_— i — ca—
— e 8 ] 1
P =
- I
& [H
i gd -5
1 |
'
.................... ! ]
1 + ]
! L R I U B
! R Il — 1y, |
4 _wcu SA |
=t _ “
4. 1
»: ’ ]
: i “00 A i
i | i
7 "KOD
E peonsares: m " “
b Yee )
A= " |
: i K00 A |
_: Hi “NOD ) .
arEprasmneni . A [
' ]
-ié ' oA P
: '
¥ 4 + WO '
_>[ |
&
T

=a> —

um

082+
ay

buot
oy

Ly AS+

5-339

New Japan Radio Co. Ltd.

B L5L9483 000LO0O8 7k°9 HE

Copyrighted By Its Respective Manufacturer

This Materi al



