<> NJUS4zOE

IB—CHARACTER 2—-LINE DOT MATRIX LCD
CONTROLLER DRIVER

IR GEMERAL DESCRIPTION M PACKAGE OUTLINE

The NJUB420B is a 1 Chie Dot Matrix LCD controlier
driver for up to 16-character 2-line display.

It contains voltage converter, bleedsr resistance, CR
osci | lator, microprocessor interface circuits, instruc-
tion decoder controller, character generator ROM/RAM and
high voitage operation comuon and segment drivers.

The voltage convertsr and bleeder resistance generates
about twofold voltage{i0V or 6V) and bias voltage for
LCO driving waveforn lnternally from single power supply
{5V or 3V).

Consequentiy, high-contrast display can be perforned
though the simple power supply circuits.

The resistance and capaci tance for CR osci!lation cir- . NJUG420F
cuits are incorporated, therefors no external components
for the oscillation circuits are required.

The microprocessor interface circuits shich operate by
M4z frequency, can be connected directly to 4/Bbit
®jcroprocessor.

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

some of Japanese fonts.
5 The high voltage operation 32-commen and 40-semment

drivers operate wp to 13.5V or 12¥, and drive up to 16-
character 2-lime LCD panels which divided four CORON

slectrode blocks.

W FEATURES
@ 16-character 2-line Dot Matrix LCD Controller Driver
@® 4/8 Bit Nicroprocessor Direct Interface
@ Display Data RAM - 80 x 8 bits © Maximum 16-character 2-line Display
@ Character Generator ROM - 9,600 bits © 240 Characters for § x 7 Dots
@ Character Generator RAW - 64 x 8 bits : 8 Patterms{ 5 x 7 Dots )
@ MNicroprocessor can access to Display Data RAM and Character Generator RAM
@ High Voltage LCD Driver : 32-common / 40-sement )
® raramabe iy Rl © |19 b fr B ot Qe i,
® Huwber of Maximum Disp!ay Characters:

Display Lina | Duty Font Max. Disp. Characters
Jhine, (1738 oy |Bx 7 dotsdcursar | Jd-cparacter Jo]ine
Useful Justruction Set : B!gg o ﬁlx Egit'gs;; wi Défgragtgﬂ/ E’ f(tkmt. Cursor ON/OFF Cont,

Powar On Initialize Circuit On—chip
Bleeder Resistance On-chip

Voltage Converter On—chip

Oscillation Circuit On-chie

Low Power Consumption

Operating Voltage --- 5V / 3V~
" Package Qut!ine <= Chip / QFP100
G-MOS Technology
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M PIN CONFIGURATION

I
1
===| - u|E= SE¢.
SEGn —==o|? @ 1| o= 5EG.
SEGy e===|¢ 1| === $EG,
Ee_———|H | o= 5EG,
SEGH == |: H|EE=—=TE+
=Ty NE=TE}
SEGwy e—=—=|= = TE2
EGw e=="=]|Iv . MEc==TE1
SEGy a=—=]|11 1% f=o== DB
EGy ="=|12 £ ="== DB\
SEGw == |11 LI ====N N
SEG. =2 €1 == DB,
COMy === 15 wiEC= B,
" " @ j=C—o DB
== H|E=—— DB
COMyy == | §3 | =om== DBy
=] |w t1|=C=—E
=== | Q|E—==R/W
COMs emcr | o | o= pg
N e | Eid 5| =E==a Yo
== sE=w
2y ——= | C
COM:. %
COM:@: b H3=l==$:°"'
COMay mre=Cd |27 ME==0nse,
Oy == |28 JEe=— 08¢
Cony, =2 s|E= Ve
cu:u,,'='-»“— 41 32 1D 2634 06 3 38 39 w0 4 msms.m“.,&#\r.
B P T
& H = -
8885855335835355="
W BLOCK DIAGRAM
0SCi—>{CR - 8 linstruction] 7 |Address | Tining
05C—>] _083C| [o —~[ | pecoder (1D)[77] Counter Gen,
-— - .
: S @ )_T q'T lp‘ -
RS —M 2o ab -
R/AV— 5|8 |% = o >
v >
< | & T[Display Pata Raa(dp RAN) o w8t =] con
E =5 | 115 il 80 x B bits b DL PLEAT ~toke
DB. 4| # 8 3 -;: S :
> 4 - oy A [X]
r] | —_ e
D?B <+ v el "z S
T o |e| 8 | 16 1)
BBe 4 | | At = - v
) 2=|1"|Character | |Character ° «5|wle 3]0
bBa 2 L) Generntor| | Generator It solole ks SEG,
— (C§ RAN) {CG ROM) a =gt :g ~SEGw
Va b Tusy 5l2bits 9600bits hid &
Vor H—) Flag 3 15 r_‘ $40
> V1 ¥
= Rl Voltage Parallel to serial 40bit ,
> Ye R2 Conv. Convertor Shift Reg. ’
sz ¥
- —)‘lrj T T ‘L
ve M ; Yo €1 C2 Voour
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B TERMINAL DESCRIPTION

NO. SYMBOL FUNCTI DN
59 Voo Power Source { +5V / +3V )
52 Vss Power Source {. OV )
53 0S0; Dscillation Frequency Adiust Terminals. Normally Open. -
b4 0SC- (Oscitlation € and R are incorporated, Osc Freq.=290kHz)
For external clock operation, the clock should be input on 0SC,.
Register selection signal input(Pull-up resistance On-chip)
60 RS "0" : Instruction Register (Writing)
Busy Flag, Address Counter (Reading)
™" : Data Register {Writing/Reading)
B1 - RN Read/Write selection signal input{Puti-up Resistance On—chip)
' "0" : Write , "1" : Read
62 E Read/Write activation signal input

_ 3-state Data Bus{Upper)} to transfer the data between MPY and
67~70 | DB.~DB: NJUB420B,
DB7 is also used for the Busy Flag reading.

3-state Data Bus{lower) to transfer the data between MPU and
83~66 DBo~DBs NJU542[]B .
These bus are not used in the 4bit operation.

15~22 | COM o~~O0M1e | LCD Common driving signal

23~-30 | COM2s~COMs2 | No use terminals output no-active signal, or COMi-~COMs2 output
31~38 | COM24~CO0M, 7 ] no—active signal in the 1/16 duty operation.

39~46 | COM o~COM ,

75~100 { SEG ;~~3EGze | LCD Segment driving signal
1""14 SEGz?""‘SEGw

57 Gy Capacitor for Voltage Doubler Connecting Termimal ( + )
56 R Capacitor for Voltage Doubler Connecting Terminal ( - )
58 Vi Input Terminal for Voltage Doubler {Normalfy ¥.. = Voo)
b5 Vsour Yoitage Doubler Outeut Terminal

49,5051 | Vo, Vs, Vs 1LCD Driving Voltagze Adjust Terminals
T11~14 TEI~TE4 | Maker Testing Terminals (Normally Open)
47.48 NG Non Connection

New Fapan Radio Co. L.
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M FUNCTIONAL DESCR!PTION
1) Description for each blocks
(1=1) Rezister

T?e ;JJUBdZ{JB 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” and "Return Home”, and
address data for Display Data RAM(DD RAM) and Character Gemerator RAM(CG RAM}. .

The ¥PU can write the instruction code and address data to the Reeister(IR}, but it cannot
read out from the Register(IR).

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

The data in the Register{DR} written by the MPU is transferred automatically to the DD RAH -
“or CG RAM by internal operation. '

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

After reading the data in the Rezister(DR) by the WPU, the next address data in the 0D RAM
or 0§ RAN is transferred automatically to the Register(DR)to provide for the next NPU readine.

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

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

Table 1. Hegis-t.ér Uperéfion

RS JR/H | Selected Register Jperation

0 0 IR ¥rite

0 1 Read busy flag(DB-} and address counter(DBo~~DBs)
1 0 bR Write (Register{DR) to DD RAM or UG RAM)

| i Read (DD RAM or CG RAM to Remister(DR))

(1—2) Busy Flag (BF)

¥hen 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 UG RAM is also determined by this instruction.

Ater 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., Ltd.
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(1=4) Display Data RAN (DD RAM)

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

The unused display data memory area in the DD RAM can be used as a general data memory area.
The DD RAM address data set in the address counter{AC) is represented in Hexadecimal.

«Higher order bit Lower order bit—~ { Example) DD RAM address ” 4E
ac|acs |acs [Acs {Ac. |ac. |ac. |aco | [+ {o Fo T b0 |1 o]
< Hexadecimal =>+  Hexadecimal - ——— 4 ———=re——— [ ———=

(1 —4—1) 16-character 1-line Display { Function set code N0 )
The relatfon botwesn 0D RAM address and display position on the LCD is shown below.
1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 <«Di plav

Line | 00 |01 [02 [03 |04 05 {06 |07 {08 {09 {oalos oc {on|oE [oF | b0 eﬂaﬁggfﬁif)

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

( Left Shift Display )
00)« 01 [0z [03 [ 04 [05 {06 |07 ] 08 Jos [0 [oB oc|on]oE for [10]

* ( Right Shift Display )
14 foo ot [oz 0304|0505 |07 o8 o9 oa]oB |oc|on]oE]|—~0F)

(1~4~2) 16-character 2-line Display ( Function set code N1 )}
The relation between DD RAM address and display position on the LCD is shown below.

o 123455?8910111213141515«—0|Eg;ay|0

%eﬁ[}m02030405060?08OQOhOBUGODOEGF " 'd:
ress

ine 40541 (4214344 45|46 |47 |48 |49 |4A (4B | 4G | 4D | 4E [4F | < (ﬁexaa imal}

Note : In the 2-line display mode, the ist and 2nd {ine address are defined as (00}«
to (2D)u and {40} to (67)u. 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 follows:

( Left Shift Display )
{00)< |01 |02|03 (0405106 |07 (0803 |0A[OB[0OC)0D}OE|OF]|10
(40)« |41 |42 {43 (44 {45 {46 |47 (48 [ 40 [4A [ 4B | 4C | 4D j4E | 4F | 50

( Right Shift Display )
2710001 {0203 04{05|06]07)083090A(08]|0CT]0D|0E|—(0F)
G7 |40 4142|4344 |45 (46 147 |48 140 | 4A (4B 4G 40 | 4E | —=(4F)

New Japan Radio Lo, L.
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(1 —5) Character Generator RO (CG ROM)

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

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

The correspondence between character code and standard character pattern of NJUB420B is
shown in Table 2-1 to 2-3.

User-defined character patterns { Custom Font ) are also available by mask cption.

New Japan Radio Co. L1,



NJUG6 4208

Upper 4 bit { Hexadecimal )
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" Table 2-1. CG ROM Character Pattern ( ROM version <01 )

10!
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NJUS420B

Upper 4 bit ( Hexadecimal }

Table 2-2. GG ROM Character Pattern { ROM version -02 )
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Upper -4 bit ( Hexadecimal )

o Co. Lt

Table 2-3. CG ROM Character Pattern { ROM version -03 )
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{1—6) Character Generator RAM ( CG RAM )

The character generator RAM ( CG BAM ) can store amy kind of character pattern in & x 7 dots
written by the user program to display user’s original character pattern. The CG RAM can store
8 kinds of characters in 5 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)x - {OF)x should be written to the DD RAM as shown in Table 2-1 to 2-3.

Table 3. show the correspondence among the character pattern, (G BAM 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 T dots ).

[Character Code CG RAM Character Pattern
{DD RAM Data) Address {CG RAM Data)
765432 l—g-a L 643210 éwﬁz.ﬁ 843210
Upperbit Lowerbit Upper  Lower [ | Upperbit  lowerbit
1000 % %!
‘001 h
;010
011 Character Pattern
0000%000 000 :} 8 ? Example (1)
110 v
__________________ N D W X 600 <(ursor Position
7000 % %
1001 A
010
011 Character Pattern
go00=x001 001:{8({ Example (2}
110 Vo .
____________________ booaxr g [ exxs 00000 <Cursor Position
0400 I ERX
1001 po
0000%x111 i1 li 011
1100 ‘
101 ' % : Doo’t Care
t110 :
111 L ERD

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

2. CG BAM address 0 to 2 designate character pattern line position. The 8th line is
the cursor position and the display is performed by logical OR with cursor.
Therefore, in case of the cursor display, the 8th line should be "0”.

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

3. Character pattern row position correspond to the CG RAM data hits 0 to 4 are
shown above. The bits 5 to 7 of the (G RAM are nmot appear on the display (no
meaning for the display), but memory elements are existing, therefore it can be
used as the general 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)n and (08)a, (01} and (0%)y, ~----—- , (07w and (OF}s select the same
character pattern as shown in Table 2-1 to 2-3. and Table 3.

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

New Japan Radio Co. L.
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(1~=7) Tining 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.

(1-8) LCh Driver

LCD driver consist of 22-common driver and 40-seement 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 automatical ly.

The 40 bits of character pattern data are shifted in the shift-register and atched when the
40 bits shift performed compietely. This latched data controls display driver to output LCD
driving waveform. '

(1—9) Cursor Blinking Control Circuit

This circuits controls cursor On/0ff and the cursor position character biinks.

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

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

ACs ACs ACs ACs AC2 AC. ACo
acy[ o] o] o] 1] 0] of o]

J-1in 1 2 3 4 5 6 7 8 9 10 1 12 < Display position
Dispiay [00 ] 0102 03 ]04 05 06 07 [08]09 oa}oB|-— 00 R address

1 Cursor position

1 2 3 4 5 6 7 8 9 10 11 12 < Display position
2-1ine 00|01t02103]04{05 (06|07 (08 (09|0A|OB|-—
Display |40 )41 |42 {43 |44 |45 (46 (47|48 [49|4A [4B ] —-

t Cursor position

e
DD RAN address
- exadecimal)

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

The MJUG420B is avtomatically initialized by internal power on initialization circuits when
the power is turned on. In the internal power on initialization, following instructions are
exacuted. During the Internal power on initialization. the busy flag (BF) is "1" and this
status is kert 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
Function Set interface data satisfied, the internal Power On
H=0 :1-Line Display Initialization Circuits will not

operate and initialization will
not be performed.

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

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

(3) Instructions

The NJUG4208 incorrorates two registers, an Instruction Register {IR) and a Data Register {DR).

Thése two registers store control information temporarily to allow interface betwsen NJUG420B
and MPU or peripheral ICs operating different cycles. The operation of NJUG420B is determined by
this control signal from MPU. The controil information includes register selection signals (RS},
read/write signals (R/N) and data bus signals (DBo to DB:).

Table 4. shows each instruction and its operating time.

Note) The execution time mentioned in Table 4. based on fcp or fosc=290kHz.
If the oscillation frequency is changed, the execution time is also changed.
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Table 4. Table of Instructions
c o0 D E EXEC
INSTRUCT 1DHS RS R/ OB» DBs DBs DB. DBs DB2 DB. DBo DESCR!PTION TINE
Non-operation ¢ 0 0 0 0 0 0 0 0 0 |Mon-operation. Only takes judge-| 35us
. ment machine cvele.

Clear Display 0 0 0 0 0 0 0 0 0 1 |]Display clear and sets BD RAM 1.42ms
address 0 in AC.

Return Honme 0 0 0 0 0 0 0 0 1 % |Sets DD RAM address 0 in AC and |1.42ms
returns display being shifted to
original position.

DD RAM contents remain unchanged

Entry Mode Set 0 0 0 0 0 0 0 1 1/0 8 |Sets cursor move direction and 35us
specifies shift of display are
performed in data read/write.
1/0=1: Increment, |/D=0:Decrement

_ 8=1:Accompanies display shift
Display On/0ff 6 0 0 0 0 0 t D € B [Sets of display On/0ff(D), 35us
Control cursor On/0ff(C} and blink of
cursor position character(B}.
Cursor or 0 0 0 0 0 1 S/CRAL % * |Moves cursor and shifts display 52us
Display Shift without changing DD RAM contents
$/6=1 : Display shift
$/0=0 : Cursor shift
R/L=1 : Shift to the right
R/L=0 : Shift to the left
Function Set 000 0 0 1 DL N % % * |Sets interface data length(DL), 35us
nunber of display lines(i}.
DL=1 : 8 hits , DL=0 : 4 bits
H=t : 2 lines , N=0 ¢ 1 line
Set CG RAM 0 0 0 1 <——— Acg —-—> |Sets (G RAM address. After this 3bus
Address ' instruction, the data is trans-
ferred to/from CG RAN.
Set DD RAW ¢ 0 1 Ao ——-> | Sets DD RAM address. After this 35us
Address instruction, the data is trans-
ferred to/from DD RAM.
Read Busy Flag 0 1 BF =—-— iC —> | Roads busy flag and AC contents. Ous
& Address BF=1 ¢ Internally operating
BF=0 :.Can accept iastruction
Write Data to 1 0 <«=—— Hrite Data ——- |H¥rites data into DD or CG RAMs. 3Bus
CG & DD RAM
Read Data from 1t 1 +—— PRead Data ——— {Reads data from BD or CG RAMs. 52us
CG or DD RAM

Explanation of
Abbreviation

D0 RAM : Display data RAM , CG RAM : Character generator RAM
Aco  CG RAM address , fov » DD RAM address, Corresponds to cursor address
AC : Address counter used for both of DD and CG RiMs
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(3—1) Description of each instructions

(a) HOP (Non operation)

RS R/W DB, DBs DBs DB DBs DBo DB: DB
gode [0 JO T o [o Jo Jo Jo oo o |

Non operation instruction. It consumes certain judgement machine cycles only.

(b) Clear Display

RS R/W DB, DBs DBs DB« DB DB- DB DBo
Gode {0 J0 Jo Jo Jo 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)w 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.
[f the cursor or blink are displayed, they are returned to the left end of the LCD {the
feft end of the Ist line in the 2-line display mode).
The § of entry mode does not change.
Mote: The character pattern for character code (20)x must be blank code in the user-defined
character pattern{Custom font).

(c) Return Home

RS R DB DB DBs DB« DBs DB, DB. DBo
Gode [0 Jo Jo Jo JoJo fo fo [1 [ ]| *=pontcare

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

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

RS RN DB- DB DBs DB« DB DB- DB, DBo
code [0 J0 Jo Jo [o [o o [1 [1m]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 DBoS), as shown below.

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

1/D Funetion

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

S Functi on

Entire display shift,

The shift direction is determined by 1/D.: shift to the left at 1/0=1 and

i shift to the right at the |/D=0, The shift is operaﬁd only for the charac-
ter, so that it looks as If the cursor stands sti the display moves.

Thsts %spla&does not shift when reading from the DD RAH and writing/reading

tnto/from

1 The display does not shifting.
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(e) Display On/Dff Control

RS RW DB, DB DBs DB. DB> DB DBy DBo
Code [0 J0 JO Lo Jo Jo 1 [ofe |8 |

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

D Fuenction

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.

H Funection

1 Cursor On.  The cursor is displayed by 5 dots on the 8th lipe.
0 Cursor Off. Even if the display data write, the 1/D efc does not chanée.

B Function

The curs ition character is biinking. Blinking rate is 433.%ms at f

1 =990ﬁﬂz.orTﬁgséf=nE ?s_ra?sggayed alte::gtively wi%hrgl? on ??t :g:ns all
bjack) and c?aractar display. The cursor and the blink can be displayed

simultaneously. -

0 The character does not blink.

i | | [m] im| [ [ [m] AEERER
IHEBI BOOCE AEREN
|| ] | | ] HEEER
IHIII | n EEEEN
BCO0m EEREN SENEN
EDDGI IDHDI SNEEN
HERN - (mmm | AENEER
II%PI 00oan EXNENN
Cursor
Character Font 5 x 7 dots Alternating display
(1) Cursor display example {(2) Blink display example
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(f) Cursor/Display Shift

RS R/W DB DBs DBs DB. DBs DB. DB, DBo
Code [0 [0 [0 [0 [o [ 1 Jsio]pa[x [ % | #=0ontecare

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

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

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

This instruction is executed when the code "1" is written into DBs and the codes of {5/C)
and (R/L) are written into DB2{S/C) and DB.(R/L}). as shown below.

8/C R/L Function
0 0 Shifts the cursor positjon to the feft hG} is decremented by 1
0 | Sn!fts the cursor position to the right L(AC} is incremented by 1
] 0 Shifts the entire display to the left and the cursor follows it.
1 1 Shifts the entire display to the right and the cursor foilows it.

(e) Function Set

RS RA ODB- DB: DBs DB DBs DB. DB, Dbo
Code [0 {0 [0 [0 [0 JoL N [ [ ¢ [ £ ] %=0ontcare

Function set instruction which sets the interface data length and aumber of display lines,
is executed when the code "1" is written into DBs and the codes of (DL) and (N} are written
into BB.CDL) and DBa(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 1-
line or 2=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 afierwards unless the interface data length change.

bL Funetioaon
1 Set the interface data length to 8-bit (DB- to DBe)

0 Set the interface data length to 4-bit (DB~ to DB.)
The data must be sent or received twice in this mode.

N Display lines |Character Font | Duty ratio Note
1 b5 x T dots 1/16
1 2 b x 7 dots 1/32

NJUG64 202
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(h) Set GG RANM Address

RS R/W DB, DBs DBs DB, DBs DB DB, DBo
Gode JO [0 Jo [ 1 [aJa[alala]n

«Higher Lower =
order bit order bit

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

The address data mentioned by binary code ™ BAMM " is written into the address counter
(AG) 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/ 08, DB, DBs DB DB, DB. OB: Do
Code [0 [0 [t Lo Ja [a]a[afa]a
«Higher order bit Lower order bit—

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

The address data mentioned by binary code ™ ABAAAAA ” 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 1-line display, the address data is (00)u to {(4F)u, and during the Z-
line display, the address is (00)u to (27)u for the 1st line and (iﬂ)u to (67)n for
the 2nd line.

( j) Read Busy Flag & Address

RS RM DB, DBs ODBs DBs DBs DBz DB, DBo
Gode | 0 1 BF | A & A A A A A
«~Higher order bit Lower order bit—

This instruction reads out the internal status of the MJUB420B. When this instruction is
axecuted, the busy flag (BF) which indicate internal operation is read out from DB+ and the
address of the G RAM or DD RAM is read out from DBs to DBc (the address for the GG RAM or
BD RMM is determined by the previous instruction}.

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

RS R/W DB DBs DB DB. DBs DB: DB, DBo
Code | § 0 D D D D D 1] ] D
<«Higher order bit Lower order bit=

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

By the execution of this instruction, the binary 8 bit data " DDDDDODD " 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 automatical ly 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/ DB, D0Bs DBs DB« DBs DB. DB: DB
Gode {1 |1 [0 Jo [o b [o [0 ]p o
<Higher order bit Lower order bit—

Read Data from GG 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 ™ DDODDDDD ™ 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 RAN address set
must be executed, otherwise the first read out data are invalidated. _

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

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

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

But display shift does not ccour 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 BAN) 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 resst circuits

(a) 16-character 1-line display in 8-bit operation {Using internal reset circuits).

At the 16-character 1-line display, the Function set, Dispiay On/Off Control and Entry Set
Instruction must be executed before the data input, as shown below.

The DD RAM of the NJUG420B can store up to 80 characters, as explained before, therefore
the advertising moving display is available when combined with the display shift operation.
Since the display shift operation changes only display position and the DD RAM contents
remain unchanged, display data which are entered first can be output when the return home
operation is performed.

Initialized.
Power On Mo display appears.
{ RS R/W DB DBs DBs DB. DBs DBz DB, DBo
- Set the 8bit operation,
Function Set ol ol of of 13 1] of #| %¥| %] 1-line display, 5 X Tdots
; Font.

Turns on display and cur-
Disp.On/0Ff Cont o of ol afof 0f 8| 1| 1] 0| sor. Entire diselay is in
space mode set by the

1 initialization.
Example for set address
Entry Mode Set Qi 0y 0L O} O Gf 0| t] 1| 0| increment and  cutrsor
X - right shift when the data
{ : write to the DD RAW or
G RAM.

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

{b) 16-gharacter 1-iine in 4-hit operation (Using internal reset circuits).

'n the 4-bit oparation, the function set must be performed by the user programming.

When the power is turned on, 8-hit 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/Y 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.

16-character 1-line in 4-bit operatlon is shown as follows:
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| Inlélal zed.

| Power On ISD ay appears.
} RS R/W DB; DBs DBs DB.
- Sat the 4-bit operation. | .
[Functton Set I | 0 | 0 l 0 | 0 | 1 | 0 | fhis steﬁ is, executed in 8~bit mode
; sat by the initialization.
- Set the 4 h!t oEeratlon, 1-line dis-
[Function Set | [0 o ol of 1} of play, 5X7
l 0] 0| Of *| £ * T?e 4-bit operatlon starts from this
step.

Turn on display and cursor.

|Disp.ﬂn/0ff Cont | gl ol o] Q0|0 Entire disp|ay is in space mode set by
' ol ot 110 the initialization.
Examnle for set address increment and
‘Entry Hode Set I ol ol ool a0 cursor right shift vhen the data write
I 0] 03 0] 1510 to the DD RAM or CG RAM.
{

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

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

In the ?-line display, the cursor moves automatically from the 1st to the 2nd line after
the 40th character of the first line has been written. Therefore, if the display character
is only 16 characters in the st line. the DD RAM address must be set by the user programing
to change the cursor position to the 2nd line.

The 1st and 2nd line displays will shift at the same time.

When the displaved data is shifted repeatedly, each line moves only horizontally. The 2nd
|ine display does not shift into the 1st line position.

[nitialized.
Power On : Mo display appears.
4 RS R/ DB, DBs DBs DB+ DBs DB2 DB: DBo
Set the 8-bit operation,
Function Set ol ol ol of 1§ 1| 1] #[ #| #1 2-line display, b X Tdots
. Font.

Turns on display and cur-
Disp.0n/0ff Cont o of ol ofofof 1 Y] 1| 0] sor. Entiredisplay is
in space mode set by the

1 initialization.
Example for set address
Entry Wode Set ol ol ol ool ol 0] 1} ] 0] increment and  cursor
right shift when the data
) Egﬁte to the Db or CG

Wirite data to the DD/CG RAM
and set the [nstruction
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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 NJUG420B must be initialized by the instruction.

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

Initialized.
Pover On No display appears.
}
Wait more than ISms
atter Voo rises to4.5¥/2.4Y
} RS R/W DB DBs DBs DB. DBs DB DB, DBo )
Function Set
Function Set of ol o] o] 1] 1| #| #| %] x| (8-bit interface length )}
:
Wait more than 4.1ms
}
: Function Set
Function Set ol 0l o]l of 1| t| #| #] *| %| (8-bit interface Jength }
I
Wait more than 100us
3
- Function Set
Function Set ot ol o ol t) 1] | *| ¥| %1 (8-t |nterface length )
| Busy Flag (BF} can not be
| checked before this step,
| but it can be checked
| after this step.
| After this step, busy
| flag (BF) check or longer
| waiting time than each
| instruction  execution
' time 15 required.
} RS R/M DB- DBs DBs DB. DB> DB. DB DBo .
Set the ﬁ—blt operation,
Function Sat ol ol ot o 11 1| 1| [ | | 2-line display, 5 X 7dots
Font.
| |
Display Off ol o]J oy 0| 0| OF 1] 0F CQG} O
{
Display Glear 00| 0 O( 0G| O[O0} O} O} 1
}
Exampie for set address
Entry Hode Set olcelojOjoO|OjO}1]1]0 increment apd  cursor
right shift when the data

{ ‘ write to the DD RAM or CG
RAM.

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

Initialjzed.
Power On Mo display appears.
)
Wait more than 15ms
after Voo rises to4.5V/2.4V
} RS R/W 0B- DBs DBs DB, )
- Function Set
Function Set 0l 0] &y 0 111 {8-bit interface |ength )}
‘ .
Hait more than 4.1ms
}
- Function Set
Function Set ojlojorof 1]t (8-bit interface length )
}
Wait more than 100us
}
- Function Se
Function Set ol ojo|l0] 3|1 (8-bit :nterface length )
}
Wait more than 100us
} RS R/W DB: DB DBs DB. .
- Function Set
Function Set 0{0| 0|0 t]O Set 4-bit interface length
1 by 8-bit interface length.
Wait more than 100us
}

- Set the 4-bit operatjon,
Function Set oyololof 1|0 1-line display, 5 X 7 dots
0| 0 O] #} *| # Font.

4 Busy Flag (8F) can not be
- checked befora this step,
Display Off ol o] 0]0]0]0 but it. can be checked
0l 0({ 1] 0| @0 after this step.
} After this step, busy flag
(BF) check or longer wait-
Display Clear ol ot olololo ing time than each instruc-
ol el orof o] tion execution time is
} reauired.
Entry Mode Set oltol ofololo Example for set address
ol ol of 1! 1] 0 increment and cursor right
} shift when the data wrlte
to the DD RAM or CG RAN.
Nrite data to the DD/CG RAM
and set the Instruction

New Japan Radio Co. L1



(4) LCD DiSPLAY

NJUG64 208

(4—1) Power Supply for LCD Driving

NJUB420B incorporate voltage doubler to gzenerate LCD driving high voitage and bleeder
resistance. The voltage doubler generate about twofold voltage from the Vo: input voltage
( 9.5V typ at lout=2mh and VYe:=5¥ ) and bleeder resistance generate each LCD driving voltage.

The bleeder resistance is set 1/6.7 hias suitable for 1/32 duty ratio and each resistance
value are 1kQ typ for Ry, Re. Rs and Rs, and 2.7kQ typ for Rs.

Furthersiore, the both ends of resistance Rs have each terminals to change the bias lavel
to 1/5 suitable for 1/16 duty ratio by connecting external resistance.

When LCD drives by only 5V (logic operating voltage), open the terminals €. ,C2 and
connect the Vsour to the Vss.  In this time brightness must be adjusted by using the Vs
terminal .

Internal Bleeder Resistance LCD Driving Voltage vs Duty Ratio

(a) 1/5 Bias (1716 Duty)
{Internal Voltage Doubler No-use Example}

{¢} 1/6.7 Bias (1/32 Duty)
{Internal Voltage Doubler No-use Example)

New Japan Radio Co. L.

{b} 1/5 Bias (1/16 Duty)
(Internal Vo!tage Doubler Using Example)

Vin

‘i‘P Powe y Duty Ratio| 1/32 1/16
supp -
f Bias 1/8.7 1/5
ho—1 External R| Mo 1.6k}
2
v, ‘;’ Vs Voo to Yien
Ry v, % R
Y, ==
g, {1180UTY
v, ———
Rs
Vs 31
NJU 64208
Vo Voo Vo
Yo Von " Vo Voo T
Yeen 3 Vieo
o, Mmew 16k sy (16K
; N c
Ca ¥, —————— G._-L { Cy v;
’f Vss Vioer j,- JT’ Vss Viour 4%

{d) 1/6.7 Bias (1/32 Duty}
(Internal Voltage Doubler Using Example}

Yo Voo
Ve Vi T Va Voo T
Vi ¥,
c,  Muaod Vico RI4208 Veen
L . <y ¥a
¢ % |
: V. T\I . C: v,
L3
I Vs Vaorr _TL_ l I Vas le,,.‘é
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(4—2) Relation between oscillation frequency and LCD frame freduency.

As the NJUG420B incorporates oscillation capacitor and resistor for CR oscillation, 290kHz
oscillation is available without any external components. )
In case of the high frequency operation, it is available by connecting external resistance

botween 05C: and 0SC=z.
The LCD frame frequency example mentioned below is based on 230kHz oscillation.

(1 clock = 3.4us )

(a) 1/32 duty

80 clock -
M1l 2l a3l al-aeeeen ls2 | ¢! 2l al aleeeomm ls2 ] 1| 2] 3l

Voo l
¥

Vi
COM, Vs
Va I
Vi

1Frame 3l | Frame

e
I~ i

. A

§ frame = 3.4{us} x 80 x 32 = 8,704{us) = 8.704(ms)
Frame frequency = 1/8.704(ns) = 115(Hz)

(b) 1/16 duty

80 clock

Ml 2la] el fislsl 2l ol afeemeens [i6l 1] 2] 3l
Voo I
Vi
\F

COMI\,,

Va
Vs I i

L 1 Frape L | Frame o

[ 1€ >

1 frame = 3.4(us) x 80 x 16 = 4,352{us) = 4.352{ms}
Frame frequency = 1/4.352(ms) = 229{Hz)
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(5) Interface with MPU

NJUB420B can be interfaced with both of 4/8 bits MPU and the two-time 4-bi-t or one-time 8-
bit data transfer is available.

(5—1) 4-bit WP interface

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

The data transfer is executed in the seauence of upper 4-bit (the data DB. to bB- at 8-bit
fength) and lower d4~bit (the data DBo to DBs at 8-bit leneth).

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

RS
R/W _.__~___/ \____.n_
YA U A VA0 I 0 VY A W A Y A W A
v . 4
Internal Slalus——‘T'ﬁ'—l l
: ND
0B;
‘Iastruetion Buzy Flag Buay fFlas Inatreation
¥riting Check Check Writing
RS ™

/

RAY

o8,
e
™
by X ORI

¥riling instriction ints  [Readowt Busy Flag(BF) Readowt data Reglster (DR)
instruetion Register{IR) and Adress eownter(AL)

(5=—2) 8-bit WPU interface

RS

R/ ————/ \____,__.__

. _/__\_/_\__/-\ ) SV
Inta#rnal Statue —-—i opgratien LJ

115 Mﬂmwa...;M/////);Busﬁ,’f‘Z?/Xum 77T

Wslting laetrwctisn Into
Ingteuctien Amplster (1R}

Busy Flag
Check

Buay Flag
Chack

Suxy Flag
Check

Welting Instructien Into

Ingtruction Reglatar{ix}

New Japan Radio Co. Ltd.
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B ABSOLUTE MAXIMUN RATINGS { Ta=25C }
PARAMETER SYMBOL RATINGS UNIT
Sueply Vol tage (1) Voo 0.3 ~+17.0 ¥
Supely Voltage (2) Vi~ Vs Yon-13.5 ~ VYort.3 ¥
Input Voltage Viu - 0.3 ~ Vuutd.3 ¥
Operating Temperature Topr - 30 ~+ 80 T
Storage Temperature Tstg - 55 ~+ 125 C
Note 1} If the LS| are used on condition above the absolute maximum ratings, the LS| may

be destroved.

'sing the LSI within electrical characteristics is strongly recdmended for normal

operation.

Use bovond the electric characteristics conditions will cause malfunction and poor

reliability.

Note 2} All voltage values are 'specifiad as Vas = 0 ¥

Note 3) The relation ; VooeVe:>V¥sZVeour , Vee=0V must be maintained.

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

M ELEGTRICAL CHARACTERISTICS

( Voo=BYE10% , Ta=-20 ~ +75°C )

PARAMETER SYMBOL CONDITIOHNS MIN i MAX [ UNIT | NOTE |
Operating Voltage Yoo 4.5 5.0 5.5 ¥
Yiur | A1) Input and Input/Output | 2.3 Yoo
1 Terminals except 0SC §
Input Vel tage E::: Terminals Vo 393 ¥
2 v Onty 0SC Terminal 0
[ %-3
: Vour Input/Qutput | =lon=0.205mA | 2.4
You1 Terminals lot=1.6mA 0.4
Outeut Vol tage ) | Vom | Outhut Zlow=0.04nA | 0.Von v
Yoz Terminals | loc=0.04mA 0.1Vop
Driver On-resist.(COM) | Reom | E1d=0.05mA(Al] com.term.) 20 wal s
Driver On-restst. (SEGY | Rses | £1d=0.05mACAl] seg.term.) 30
Input Leakage Current lut Yin=l) ~ Yoo -1 1 " 7
Pull-up Resist Current| ~le Voos5Y, RS, R/W, DB 50 125 250
Operating Current loo Yoo=hY, CR Oscillator 1.9 3.3 mh | 8
Output Yup Ve:zBY, lovr=imh | Ta=25C |-4.6 |-4.8 ¥ 9
Vol tage Yol 1_:aga Voour
Doubl er Conv.Effici. Ver RL=oco 95 99.9 %
Inp"t‘.*oltage Yei 2.5 5.5 ¥
. R Ta=25C 1.00
Built-in R 1700
Bleeder resistance Z -
{For LCD Driving Rs 2.10 kQ
Ra 1.00
Vol tage) R 100
{scillation Freauency fosc | VoosBY, Ta=26C 190 290 380 kHz | 10
LCD Driving Voltage Vieo | Voo - Vs | 1/, 1/6.7 Bias “"fg 0 “f‘;s s V[

New Japar Radio Co, Lt
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BB ELECTRICAL CHARACTERISTICS ( Voo=2¥+20% , Ta=-20 ~ +75C )
PARANETER SYHBOL CONDITIDNS MIN TVP HAX | UNIT | BOTE
Operating Voltage Yoo 2.4 3.0 3.8 y
Vimr  {All Input and [nput/Quiput | 0.8Voo Voo
input Voltage i Terminals except 0SC ¥ ]
Vici | Terminals 0.2V
1 Voui [nput/Output | ~lou=0.205mA | 2.0
Vo1 Terminals | lou=1.6mA 0.5
Dutput Vol tage , | Vora | Cutmut Jon=0.04nh_| 0-¥op v
Youz Terminaks | lou=0.04ul 0.0
Driver On-resist. (COM} | Rcow | FI1d=0.05mA{Al] com.term.} 20 ol s
Driver On-resist,(SEG) | Resc | 1d=0.05mA(Al1 seg.term.) 30
Input Leakagze Current ler Yiuz0 ~ VYoo -1 1 A 1
Pul l-up Resist Current| -lr Yoo=3Y, RS, R/W, DB 10 25 50 Y
Operating Current fop Veo=3VY, CR Osciilator 1.1 1.8 mh | 8
Output Yup Vei=3¥, lour=tnd [ Ta=25C |-2.5 [-2.7% ¥ 9
Vol tage Yol Fage Vsour
Conv.Effici. | Ver Rizoo 95 99.9 %
Douber lnpu Ve 1.8 Voo v
Yoltage| ' '
_ R: Ta=25C 1.00
Built-in
. Rz 1.00
Bieeder resistance
(For LD Driving Ry 2.70 kQ
Yoltage) i : 1.00
Rs 1.00
Oscillation Frequency fose | Vuo=3V, Tas25°C 160 260 320 kiiz] 10
_ . VDD VDD
LCD Driving Voltage Yiee | Voo - Vs | 1/5, 1/6.7 Bias 3.0 2.0 ¥ "
Note 5} I[nput/Output structure except LCD driver are shown below:
Input Terminal Structure Input/Qutput Terminal Structure

PROE Voo Voo

A Voo
_I
—lL‘ﬂ PHOS sI—| rnoi—(é;’ PHOS . g7 onos

e

E Terminal RS,.R/W Terminals

DBa to DBr Terminals

New Japan Radio Co. L.
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Note 6} Rcou and Rezc are the resistance values between power supely terminals(Voo, ¥i. Vs, Vs)
and each common terminal(COM, to COMs2), and supely voltage (Voo, V2, ¥a, Vs) and each
segment terminal (SEG: to SEGso) respectively, and measured when the current Id is flown
on every common and segment terminals at a same time.

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

Note 8) Except Input/output current but including the current flow on bleeder resistance.

It 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".

vl"l
®
Co . H
Ve v,
lo:‘F o (8] (L1}
b
v,
- LM
ZE NS Vaur 102F
4In¥F Cr

T

f Vaa

Hote 9) Voltage Doubler Characteristics Measuring Circuit.
Yun

Yo Vg . . Co
i"_ 10aF

Cy
h
ATuF
45408
C:
Vs Veout
vr WeFidTuF)

Hote 10) Supply Voltage vs Osciliation Frequency

310
300 ' —
290 L

280
270 //
260

750

240 //
230

220
2

Ri.=10k{1(3k0)

fus (hHz2)

4 .1
Voo (V)

Note 11) Apply to the output voltage from each COM and SEG are less than 0.15Y against the
LCD driving constant voltage (Voo, Vi, V2. V3, V4, V) at no load condition.

New Zapan Radio Lo, L.
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+ Bus timing characteristics

Write operation { Write from MPU to NJUG420B )
(Voo = 5.0VE10%, Vss = OV, Ta = =20 ~ +]5C)

PARAMETER SYMBOL | MIN MAX | CONDITION YUNIT
Enable Cycle Time tevee 500
Enable Pulse Width | "High” level | Puse | 220
Enable Rise Time, Fall Time tee, tee 20
Set up Time |HS. R/Y, E tas 40 fig.1 ns
Address Hold Time tan 10
Pata Set up Time tosw 60
Data Hold Time tu 10

Write operation ( Write from NP to NJUB420B )
(Voo = 3.0VE20%, VYoe = OV, Ta = 20 ~ +75%C)

PARANETER SYMBOL | WIN WAX I CONDITION | UNIT
Enable Cycle Time tevee 1.4 s
Enable Pulse Width | "High” level | Pweu 500
Enable Rise Time, Fali Time tee, e 20
Sot up Time [Rs. RM, E | tas 70 fig.1 | ns
Address Hold Time tan 10
Data Set up Time toow 140
Data Hold Time s 10

Timing Characteristics (Write operation)

- Y
Vinl Vm}<
RS >< Vil VL)
144 tal
R/W YLl i AN
W8 o = LA
—f =t
E [ Vin1 Vind e
[
_..—._\_U.U_/ '\i“'l_._._._/" Vil
—u i .Y
1Er ” Y
Vi '
BBs ~DEs ¥alid Data i
Vit Yiu
1CVGE

fig. 1 The timing characteristics of the bus write operating sequence.
(Write from MPU to NJUG420B)
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Read operation { Read from NJUGA20B to WPU )
(Voo = 5.0VE50%, Ves = OV, Ta = -20 ~ +7157C)

PARAMETER SYMBOL | MIN MAX  JCONDITION fUNIY
Enable Cyele Time ' tevce 500
Enable Pulse Width | "High” level | Pwen | 220 |
Enable Rise Time, Fall Time ter, te: 20
Set up Time [RS, R/, E { tus 40 fig.2 | ns
Address Hold Time tan 10
Data Delay Time toow 120
Data Hold Time toor 20

Read operation { Read from MJUG420B to MPU )
(Voo = 3.0VE20%, Vas = OV, Ta = -20 ~ +75°C)

PARAMETER SYMBOL | MIN MAX | CONDITION JUNIT
Enable Cycle Time . tovee i.4 ns
Enable Pulse Width | "High” level | Pwew | 500
Enable Rise Time, Fall Time ter, te: 20
Set up Time [Rs, RH, E | tas 40 fig.2 | ns
Address Hold Time tan 70
Data Delay Time toow 600
Data Hold Time toon 20

Load Condition of DBo to DB» ¢ Gu=100pF

Timing Characteristics (Read operation)

3 e
vini Vinl ><
RS ><< Vicl ¥YiL

By

tag

R/W J?]ul

SRALY

Pies L

E Yial Yin /
v.LHz// Vltl::# e LET 1
- 100K

2 : i’n t
X Voul
DBe ~DE- | valid Da1a R

Youg VoLl

toyee

fig. 2 The timing characteristics of the bus read operating seduence.
{Read from NJUG420B to MPU)
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« Power Supply Condition when using the internal initialization circuit
(Voo = 5.0YE10%, Ves = OV, Ta = =20 ~ +757C)

PARAMETER SYMBOL | MIN TYP MAY | CONDITION | UMIT
Power Supply Rise Time trec 0.1 - 10 s
Power Supply OFF Time torr 1 -

* Powor Supply Condition when using the internal initialization circuit |
(Vor = 3.0V20%, Voo = OV, Ta = <20 ~ +75°C)

PARAMETER SYMBOL | MIN TYP MAX  J CONDETION | UNIT
Power Supply Rise Time trce 0.1 - 8 us
Power Supply OFF Time tore 1 -

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

4.5%/2.4 W/

0.2y

VDD

Voo=BY - 0.5 St 0cS10ms torr=lms
Vo=V —— 0. Ins St ccSms

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

WNew Japan Radio Co. L.
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I LCD DRIVING WAVEFORN

COM "&

COM;
COMN, e
COM
COMN:
COMy

COM:
CGH’—M.—

COoNs

CONiv—
COMes

COM,
COM.
COM:

CONes
COMNie

— 8n o# o+
LU L
00 G ) o
L B I ]

1/16 Duty Driving

P2 1314606171319 I01LIENI 114 135116

TIZ13 14150617981 9110001 0211314516

Y g g oo emetas s n s e e

L
Vz tesfienianinnrann
COMis v I .............

¥

TR

Uﬂ. -

Vi

V‘s ma i rraTaaTraT s eram— - dALaEALELRaEE i EE AR TR
COMiry, e

¥,
V.

Y, o
\F

COWse —

LN

Voo oo

Vi

¥a
SEG Wy

Y. -

Yo
v,

v,
SE G v,
Ul
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Il LCD DRIVING WAVEFORM
1/32 Duty Drivine

FIZ 1304151617 Lareeres 26R7128123303182[1 12 1314151617 1oernn 2512712829509132]
COM :' p
COM, - v 7
coM, i G T TR I I 5
COM, —— ¢ 4
CUHS v. ......... e e
COHe ¥
co urﬁ"‘"— S SO
COM. \ v:“‘ (;(;
v, .......................................................
COM, COMz y,
COMir—————9—— Y. P
cOoM, Ve -
COM, S
COMir
S e — :
CoM, v, 4
COMic SR S VRPN W S NR—
] _('(;_
COM" .......... — /
CO"" ‘Ir‘ ............................
COMio o .
COMze ? v ,:; .
coaa.m v .
COM:z COM::
cots—-4-4-4 M i
CO“!I ‘.‘l' ..........
COMzs—@
COMae
CONzr—p-0-9-0—— Voo oo e e s
COMear v
COMzo
COMae :: SEG, ::j .........
COMa——@-@-@—— =~ ¥y T
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I APPLICATION GIRGUITS

COMg

COMs

COoM,

COMa

SEG, LCD Panel
NGz | ¢ 16-character
SEGe . 2 -line)

COM,:

COMz,

COMan

COblaz

{a) 5 x 7 dots, 16-character 2-line display example (1/6.7 Bias, 1/32 Duty}

C0| Ms
COMia
COM,
NIUB420R
COMs
sto LCD Panel
(18-character
SEGw 1 -line)

(b} 5 x 7 dots, 16-character 1-line display exanple (1/5 Bias, 1/16 Duty)
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MEMO
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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.




