NJUG6420B

16 ~CHARACTER 2—-LINE DOT MATRIX LCD
CONTROLLER DRIVER

M PACKAGE QUTLINE

M GENERAL DESCRIPTION

The NJU6420B is a 1 Chip Dot Matrix LCD controlier
driver for up to 16-character 2-line display.

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

The voltage converter and bleeder resistance generates
about twofold voltage(10V or 6V) and bias voltage for
LCD driving waveform internally from single power supply
(5V or 3V).

Consequently, high-contrast display can be performed
though the simplie power supply circuits.

The resistance and capacitance for CR osciliation cir-
cuits are incorporated, therefore no external components
for the oscillation circuits are required.

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

The character generator consists of 9.600bits ROM and
64 bytes RAM. The standard version ROM is coded with 240
characters including capital and small letter fonts and
some of Japanese fonts.

The high voltage operation 32-common and 40-segment
drivers operate up to 13.5V or 12V, and drive up to 16-
character 2-line LCD panels which divided four common
electrode blocks.

NJUB420F

I FEATURES
@ 16-character 2-line Dot Matrix LCD Controllier Driver
@® 4/8 Bit Microprocessor Direct Interface
@ Display Data RAM - 80 x 8 bits : Maximum 16-character 2-line Display
@ Character Generator ROM - 9,600 bits : 240 Characters for 5 x 7 Dots
@ Character Generator RAM - 64 x 8 bits : 8 Patterns( 5 x 7 Dots )
@ Microprocessor can access to Display Data RAM and Character Generator RAM
@® High Voltage LCD Driver : 32-common / 40-segment
@ Fromamable buy Ratlo : 114§ iy fof BT fots § s i,
@® Number of Maximum Dispiay Characters:

Display Line| Duty Font

Max. Disp. Characters

dhines |18 diby |8 % 7 dbts ¥ airser

]g-c racter }- ine
character 2-line

® Useful Instruction Set B!gg lETI Kf Bﬁ}gg? ggm?{
® Power On Initialize Circuit On-chip

@ Bleeder Resistance On-chip

@ Voltage Converter On-chip

@ Oscillation Circuit On-chip

® Low Power Consumption

® Operating Voltage -— 5V / 3V~

@ Package Outline == Chip / QFP100

®

C-MOS Technology

New Japan Radio Co., LI,
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NJUG6420B

H PIN CONFIGURATION

SEG27 cmmaeo[100 99 98 9796 9594 9392 9150 89 88 87 86 85 84 838281 80} k== SEGs
SEGy c==C=i|! 19 |=C== SEGs
SEGzy e==C=|2 78 |l=C==2 SEG.
30 === |} % ’ 71| === SEGs
J|=$=i,‘—1 s 16| EC== SEG,
32 5| EC=
Cn::‘_—ig ’ " —_;:-15-]%?'
34 =" |8 DB{EC=—TE3
33 == (9 12| === TE2
SEGas e==C={| 10 N === TE]
SEGy =1t 70| === DB;
SEG3 ==={|12 69| == DBs
Y ——o— I FkI 68| ="~ DBs
SEGq == 14 67} ="—> DB,
COMy === |18 6| =C== DB,
COMip e==C=|16 [ =e—11:%
COM |y == |17 64| == DB,
COM,; e==C=|18 63j === DB,y
COM;y e==CH |19 2|=C=—E
1y == |20 61| = R/W
COMs == {21 60| == RS
COM g =22 59| == Vo
COMas === |23 58| ==V,
COMz == [ S b=—cC,
COMzr e [ 25 $6| b—oxC;
COMay e==Cx={ |26 55 b Vsour
COMag o= |27 == 05C
COMgg =1 28 M= 036
COM,, =~ ;: 51| FC== Vs
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9] z zZ
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- :
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RS —> : . AREE
R/F—>{ g | 8 polip o >
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— Y : - ot M=) ~CON
- 2 ',1’ 80x8bits < ]la= . a2
; 4 v 8 . 18 Zellma S
0B <> :,’ e + ,_,8
oo 8| $s 18 =
DBe 4 | [ = = L
! € =21 "[character | [Character ° N P B D
DBs 2~ L Generator Generator s e TN S-: +>SBG:
—t. (CG_RAM) (CG RON) a a3 fua ~S$EGaw
Vs~ Tesy 512bits 9600bits - >
wva
Voo ﬁ_> Flag }s }5 ,[——I $40
a2 Rl b Volt
wm | Y, oltage Parallel to serial 40bit
n> v R2 Conv. Convertor 2 Shift Reg. >D
- 3
(B
- e

R1 l,
Vs Rlé : v Voi 1\1 ;l‘z Vsour
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NJU6420B

M TERMINAL DESCRIPTION

NO. SYMBOL FUNCT I ON
59 Voo Power Source ( +6V / +3V )
52 Vss Power Source (. OV)
53 0SC, Oscillation Frequency Adjust Terminals. Normally Open.
54 0SC- (Oscillation C and R are incorporated, Osc Freq.=290kHz)
For external clock operation, the clock should be input on 0SC,.
Register selection signal input(Pul l-up resistance On-chip)
60 RS "0” : Instruction Register (Writing)
Busy Flag, Address Counter (Reading)
"1" : Data Register (Writing/Reading)
61 R/W Read/Write selection signal input(Pull-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 MPU and
67~70 | DBs~DB- NJUB420B.
DB+ is also used for the Busy Flag reading.
3-state Data Bus{Lower) to transfer the data between MPU and
63~66 | DBo~DBs NJUB4208.
These bus are not used in the 4bit operation.
15~22 | COM o~GOMic | LCD Common driving signal
23~30 | COM2s~COMs2 | No use terminals output no-active signal, or COM;»~COMs2 output
31~38 | COM24~COM;:+ | no-active signal in the 1/16 duty operation.
39~46 | COM «~COM
75~100 | SEG 1~SEG26 | LCD Segment driving signal
1~14 SEG27~SEG40
57 Gy Capacitor for Voltage Doubler Connecting Terminal ( + )
56 C Capacitor for Voltage Doubler Connecting Terminal ( - )
58 Veu Input Terminal for Voltage Doubler (Normally Ve: = Voo)
55 Vsour Voltage Doubler Output Terminal
49,50,51 | V2, Vs, Vs | LCD Driving Voltage Adjust Terminals
T~14 TE1~TE4 | Maker Testing Terminals (Normally Open)
47,48 NC Non Connection

New Fapan Radio Co. L.
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I FUNCTIONAL DESCRIPTION
(1) Description for each blocks
(1—1) Register

T?e ?JUB4ZOB 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 Generator RAM(CG RAM).

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

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

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

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

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

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

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

Table 1. Regisférbﬁperé{ion

RS JR/W | Selected Register Operation

0 0 IR firite

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

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

(1—2) Busy Flag (BF)

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

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

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

(1—3) Address Counter (AC)

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

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

After writing (or reading) the display data to (or from) the DD RAM or CG RAM, the Counter
(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.
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(1-—4) Display Data RAM (DD RAM)

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

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

<Higher order bit Lower order bit—> ( Example) DD RAM address " 4E "
AC [ ACs | ACs ‘|AC. |ACa |Ac. [Ac: [aco | [+ To Jo [t {1 [1 [o]
< Hexadecimal =<  Hexadecimal - == 4 ——>¢—-—— [E ———

(1—4—1) 16-character 1-line Display ( Function set code N=0 )
The relatfon between DD RAM address and display position on the LCD is shown below.
‘1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 <—D|splay

Pos
Lme|oo]01|oz|03|o4{os|os|o7|08|09|0A|oaloc|oo[05|0F| @DD(ﬁégaﬁggm:s)

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

( Left Shift Display )
(00)< o1 o2 o3 Jo4 [05 {06 [ o7 [08 [ 09 | oa [ 0B | oc { 0b | oE | oF | 10]

* (Right Shift Dislay )
[4F Too o1 0203040506 07|08 os]on]os]oc|ob]oE|-(op

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

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 <—D|$8L?ylon

1st
i 00 | 01 3104]05]06{07|08|090A|0B;OC|0D|OE|OF
bine 0219 DD AM Address

d
E?ne 40 | 41 {42 |43 |44 45|46 |47 |48 |49 | 4A | 4B |4C | 4D | 4E [4F | « (ﬁexa ecimal)

Note : In the 2-line display mode, the 1st and 2nd fine address are defined as (00)x
to (21)y and (40)u to (67)u. Please note that the end of 1st line address and
the beginning of 2nd |ine address are not consecutive.

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

( Left Shift Display )
(00)<J01/02/03|04|05)06|0708}09|0A|0B|OC|0D|OE|OF]|10
(40)<— 14114243144 {45146 (47 148 |49 | 4A | 4B | 4C | 4D | 4E | 4F | 5O

( Right Shift Display )
27100101102[03|04(05|06{0708]09|0A;0B|0C]|0D]|OE]—(0F)
67 140 141142 (43|44 45|46 |47 |48 149 |4A|4B|4C|4D|4E]—>(4F)

New Japan Radio Co. L4,
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(1—5) Character Generator ROM (CG ROM)

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

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

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

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

New Japan Radio Co,Ltd.
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" Table 2-1. CG ROM Character Pattern ( ROM version —01 )

Upper 4 bit ( Hexadecimal )

0/112/314/5{6|7/8|9/{A|B|C|D|E|F
o I B
O (Rof}l)vl S R :
1 AR IR |
(02) " :
21 | || S T N B B B ALY bl
(031
3 104) '
4 - b I DA
5 JESEN Eo R B S e
i06)
216, N e P e
S 1 TETE s ile ol | e HI BSE EE
m : . IIEII
17w
4, EAIRDD
218 H H
ﬁ on
5 H
z . :‘ . " ..'.: . . » an H
Ty LLLXL] . * .
(03) 4 | osessn | @8 | ewwpesr| | | esess | wee L) ae
B| | |+ R EA I e R
(04)
C (05) ; : ; P
D LI Bl E R H . 3 S PO
{06)
E * § -----
(on
F T N R :
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Table 2-2. CG ROM Character Pattern ( ROM version -02 )

Upper 4 bit ( Hexadecimal )

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

cG | i A D O e el LR Fidond IR TS R
RAN o H W |

1 oot FR R R TR H A I P B e S P ;
(02) 7
IMENE e ey A A

(03)

(05}

(06)

(07)

(08)

Lower 4 bit ( Hexadecimal )

"ijtﬂUOUU.bIaooo\l

(oD

oz | e .

(03)

(04)

(05)

(06)

(07)

(08)
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NJU6420B

Upper 4 bit ( Hexadecimal )

[ | : SN o I [ecig e e ol o

o E b B [ | Bt o B [ ol e e O

O [ fo S R R 1 R S - OV - O R S5

m :. P

< R S N = S Al O ST ol | e

o i it SR SO S I e

© 2 FEOLGTE [P Lt Ledr [ |

~ |1 et [ T [ L L e et e

o |4 LT

o [T o h [ Lo o o Lo e [ et [ ]

~ pEWTEOREE B OEL LI e S N

e [ e < iR TOEE fas fae [ [ HOTOES

N " e o S P o e, S IEL SN s & S 2 S ]

— ke HE: ) ESECI SR SNV O - S - e
O | ~ | N | » | = | D Ol Nl < MO Al K| K

Table 2-3. CG ROM Character Pattern ( ROM version -03 )

( |ewioopexey ) 31q p JeKo]
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(1—86) Character Generator RAM ( CG RAM )

The character generator RAM ( CG RAM ) can store any kind of character pattern in 5 x 7 dots
written by the user program to display user’s original character pattern. The CG RAM can store
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)u -
(07)u or (08)x - (OF)u 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, CG RAM address and Data.

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

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

Character Code CG RAM Character Pattern
(DD RAM Data) Address (CG RAM Data)
765432 1~9—a 543210 %_:ZAS 543210 5
Upperbit Lowerbit Upper Lower | . | Upperbit
000 ¥ k k|
1001
1010
1011 Character Pattern
0000x000 000 } 8 ? Example (1)
P110
____________________ oottt g xxx; 0000 <Cursor Position
1000 % % X
1001 :
1010 '
011 : Character Pattern
0000%001 00 IE { 8 ? i Example (2)
1110 i
____________________ L _______j_l_l_1________§_f_f_L_____ 0 0 }<Cursor Position
000 Xk x|
5 001 4 ;
0000x111 11 1; 011 '
1100 3
101 ! x : Don’t Care
51 10 i
111 X ¥ X0

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

2. 0G RAM address 0 to 2 designate character pattern line position. The 8th line is
the cursor position and the display is performed by logical OR with cursor.
Therefore, 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 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)x, (01)w and (09)x, ---———- , (07)u and (OF)z select the same
character pattern as shown in Table 2-1 to 2-3. and Table 3.

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

New Japan Radio Co., Ltd.
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(1—7) Tining Generator

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

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) LCD Driver

LCD driver consist of 32-common driver and 40-segment driver.

When the line number is selected by a program, the reauired 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 fatched when the
40 bits shift performed completely. This latched data controls display driver to output LCD
driving waveform. '

(1—9) Cursor Blinking Control Circuit

This circuits controls cursor On/0ff and the cursor position character blinks.
The cursor or blinks appear in the digit residing at the DD RAM address set in the address
counter (AC). :

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

ACs ACs ACs ACs AC2 AC: ACo
@o) [ o] o] o] 1] 0] of of

i 23 4 58 7 8 8 1011 12 <« Display position
Dispiay [00]01 02 03 04 05 06 07 [0 [os|oAjoB]— < DD R address

4 Cursor position

1 2 3 4 5 6 7 8 9 1011 12 < Display position

2-line 00]01{02103]04{05}06|07 08|03 0A|OB]|-—

Display |40 |41 |42}43 {44 |45 |46 |47 |48 |49 [4A[4B|—-
t Cursor position

“ Db RAY ad
-« ? eiaﬂgg?;al)

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

New Japan Radio Co. L1,
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(2) Power on Initialization by internal circuits

The NJUB420B is automatically initialized by internal power on initialization circuits when
the power is turned on. In the internal power on initialization, following instructions are
executed. During the Internal power on initialization, the busy flag (BF) is "1” and this
status is kept 10 ms after Voo rises to 4.5V.

Initialization flow is shown below:

Clear Display — NOTE
I 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
N=0 :1-Line Display Initialization Gircuits will not

operate and initialization will
not be performed.

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

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

(3) Instructions

The NJUG420B incorporates two registers, an Instruction Register (IR) and a Data Resister (DR).

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

Table 4. shows each instruction and its operating time.

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

New Japan Radio Co. LEd.
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Table 4. Table of Instructions
c 0 D E EXEC
INSTRUCT IONS RS R/W DB~ DBs DBs DB4 DBs DB> DB DB DESCRIPTION TIME
Non-operation 0 6 0 0 0 0 0 0 0 0 [{Non-operation. Only takes judge-| 35us
. ment machine cycie.

Clear Display 0 0 0 0 0 0 0 O 0 1 Display clear and sets DD RAM 1.42ms
address 0 in AC.

Return Home 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 I/D S |Sets cursor move direction and 35us
' specifies shift of display are
performed in data read/write.
[/D=1:Increment, |/D=0:Decrement
» $=1:Accompanies dispiay shift
Display On/Off 0 0 0 0 0 0 1 D C B [Setsof 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/CR/L * * |Moves cursor and shifts display h2us
Display Shift without changing DD RAM contents
$/C=1 : Display shift
$/C=0 : Cursor shift
R/L=1 : Shift to the right
R/L=0 : Shift to the left
Function Set 0 0 0 0 1 DL N % % % |Sets interface data length(DL), 35us
nunber of display lines(N).
DL=1 : 8 bits , DL=0 : 4 bits
N=t : 2 lines , N=0 : 1 lipe
Set CG RAM 0 0 0 1 <—— Acc ——— |Sets CG RAM address. After this 35us
Address ' instruction, the data is trans-
ferred to/from CG RAM.
Set DD RAM 0 0 1 <«—— Aoo —-——> | Sets DD RAM address. After this 35us
Address instruction, the data is trans-
, ferred to/from 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 <—— MWrite 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. H2us
CG or DD RAM

Explanation of
Abbreviation

DD RAM : Display data RAM , CG RAM : Character generator RAM
Acc - CG RAM address , Aoo : DD RAM address, Corresponds to cursor address
AC : Address counter used for both of DD and CG RAMs

New Japan Radio Co.Ltd.
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(3—1) Description of each instructions

(a) NOP (Non operation)
RS R/W DB DBs DBs DB DB. DB: DBo

Code [0 [0 [0 [0 |o | 0 | 0o [o o [o |

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

(b) Clear Display

RS R/W DB- DBs DBs DB« DBs DB. DBi DBo
Gode [0 [0 Jo Jo Jo JoJo Jo o 1]

Clear display instruction is executed when the code "1” is written into DBo.
When this instruction is executed, the space code (20)u 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.
I the cursor or blink are displayed, they are returned to the left end of the LCD (the
left end of the 1st line in the 2-1ine display mode).
The S of entry mode does not change.
Note: The character pattern for character code (20)x must be blank code in the user-defined
character pattern(Custom font).

(c) Return Home

RS R DB, DBs DBs DBs DBs DB, DBi DBo
code JO Jo Jo Jo Jo JoJo o 1t |% | #=0ontacare

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

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

RS R/H DB DB DBs DB« DBs DB DB: DBo
code [0 Jo [0 Jo Jo Jo o1t s |

Entry mode set instruction which sets the cursor moving direction and display shift
On/0ff, is executed when the code "1" is written into DB, and the codes of (I/D) and (8) are
written into DBy(I/D) and DBo(S), as shown below.

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

/D Funcection

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

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

S . Function

Entire display shift.

' The shift direction is determined_ by 1/D.: shift to the Ieft at 1/D=1 and

1 shift to the right at the |/D=0. The shift is operated og y or th e charac-
ter, so that it looks as If the cursor stands stil display moves.

Th% 9%splay does not shift when reading from the DD RAM and wrltlng/readlng

into/from C

0 The display does not shifting.

New Japan Radio Co.Ltd.
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(e) Display On/0ff Control

RS R/ DB, DBs DBs DBs DBs DB> DBi DBo
Code [0 J o Jo Jo Jo Jo 1 o ¢ |8 |

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

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

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

B ' Funection

L Dl st e s Bl e 8 i

black) and character display. The cursor and the blink can be displayed
simultaneously.

0 The character does not blink.
] | | Im| | | | (m ENEEn
ROCICIA EOCOE HNEEN
WOOICILI WOC0Om ENEEN
HOEEN | [ | ENEER
WOOOm EERER HEENER
HOOON | [m[m[m] | ENEEN
CaEEn mooom EEEER
NEEEN Ooood ENEEN
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 [sc|re|x | % | %=0on'tocare

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

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

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

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

S/C R/L Function
0 0 Shifts the cursor position to the left ?\c; is decremented by 1;
0 1 Shifts the cursor position to the right ((AC) is incremented by 1
1 0 Shifts the entire display to the left and the cursor follows it.
1 1 Shifts the entire display to the right and the cursor follows it.

(&) Function Set

RS R/ DB, DBs DBs DB: DBs DB DB: DBo
Code I 0 | 0 I 0 | 0 | 1 I DL l N I % | X | % 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 1-
line or 2-{ine.

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 Funection
1 Set the interface data length to 8-bit (DB, to DBo)

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

NJUG64 20

Display lines [Character Font | Duty ratio N ot e
1 5 x 7 dots 1/16
2 5 x 7 dots 1/32
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(h) Set CG RAM Address

RS RM DB, DB DBs DB« DB. DB, DB, DBo
code [0 Jo Jo [t [ a [a [ A [a]a[n]

<Higher Lower -
order bit order hit

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

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

(i) Set DD RAM Address

RS R/W DB, DBs DBs DB« DBs DB> DBy DBo
code [0 Jo [t [a [a [afa]afn[a
<Higher order bit Lower order bit—>

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

The address data mentioned by binary code ” AAAMAAA " 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)x to (4F)u, and during the 2-
line display, the address is (00)u to (27)u for the 1st line and (40)u to (67)u for
the 2nd line. »

(i) Read Busy Flag & Address

RS R/W DB, DBs DBs DB« DBs DB DB DBo
Code | 0 1 BF | A A A A A A A

<Higher order bit Lower order bit—

This instruction reads out the internal status of the NJUB420B. When this instruction is
executed, the busy flag (BF) which indicate internal operation is read out from DB; and the
address of the CG RAM or DD RAM is read out from DBs to DBo (the address for the CG RAM or
DD RAM is determined by the previous instruction).

(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.

New Japan Radio Co. Lt
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(k) Write Data to CG RAM or DD RAM

RS R/W DB, DBs DBs DBs DBs DB DB, DB
Code | 1 0 D D D D D D D D
<Higher order bit Lower order bit—

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

By the execution of this instruction, the binary 8 bit data ” DDDDDDDD " are written into
the CG RAM or DD RAM. The selection of the CG RAM or DD RAM is determined by the previous
instruction. After this instruction execution, the address increment(+1) or decrement (-1)
is performed automatically according to the entry mode set. And the display shift is also
executed according to the previous entry mode set.

(1) Read Data from CG RAM or DD RAM

RS RMW DB, DBs DBs DB« DBs DB DB, DBo
Code |+ [ 1 [0 |0 [0 [o]o |p|p [D]
<Higher order bit Lower order bit—

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

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

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

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

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

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

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

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

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

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

The DD RAM of the NJUB420B 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 No display appears.
V RS R/W DB, DBe DBs DB« DBs DB DB: DBo
- Set the_ 8bit operation,
Function Set 0l 01 0] 0] 111}, 0 x| | %] 1-line display, 5 X Tdots
. Font.

- Turns on display and cur-
Disp.On/0ff Cont ol ol ojofjof 0] t] 1} 1] 0 sor. Entire display is in
space mode set by the
| initialization.

}
Example for set address
Entry Node Set 01 0f 0L 0} 0fj 0} 0| 1] 1| 0] increment and cursor
' - - right shift when the data
) write to the DD RAM or
CG RAM.

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

(b) 16-character 1-line in 4-bit operation (Using internal reset circuits).

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

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

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

| Power On 1splay appears.

\ RS R/W DB; DBs DBs DBs

[Function et | [0 o[ o] o[ 1] 0] ?ﬁfstgieé;b:g voaitod in 8-bit node
{

set by the initialization.

- Set the 4-bit operation, 1-line dis-
[Function St | [ of o of of 1] 0|  play, 5 XTdots Font.
l 0| Of Of %| %[ * T?e 4-bit operation starts from this
step.

Turn on display and cursor.

lDisp.On/fo Gon§4| 01 0 0] 0;0[0 Entire display is in space mode set by
. o{o| 1| 1]1]¢0 the initialization.
Example for set address increment and
[Entry Mode Set J 0 0y 0] Q{0 O cursor right shift when the data write
I 0| 0} 0y 11 1(0 to the DD RAM or CG RAM.
\)

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

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

In the 2-line display, the cursor moves automatically from the 1st to the 2nd line after
the 40th character of the first line has been written. Therefore, if the display character
is only 16 characters in the 1st 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 displayed data is shifted repeatedly, each line moves only horizontally. The 2nd
line display does not shift into the 1st line position.

Initialized.
Power On ’ No display appears.
) RS R/W DB, DBe DBs DB. DBs DB2 DB; DBo
Set the 8-bit operation,
Function Set ol ol ol 0] 1] 1| 1] x| %| *¥| 2-line display, 5 X Tdots
. Font.

Turns on display and cur-
Disp.0n/0ff Cont 00| o0fo0] 0} 0| 1] 1| 1] 0] sor. Entiredisplay is
in space mode set by the
| initialization.

i
Example for set address
Entry Mode Set ol o|l 0| 0| 0] 0] 0| 1t} 1] 0} increment and cursor
right shift when the data
1 g;&te to the DD or CG

firite data to the DD/CG RAM
and set the Instruction
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(3—3) Initialization by instruction
|f 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 length.

Initialized.
Power On No dispiay appears.-
}
Wait more than 15ms
afterVoo rises to4.5V/2.4V
} RS R/W DB; DBs DBs DB. DBs DB> DB: DBo
- Function Set
Function Set ol ol ol ol 1] 1| x| | %| %| (8-bit interface length )
I
Wait more than 4.1ms
!
- Function Set
Function Set ol ol 0} 0 1) 1] x| x| %| #| (8-bit interface length )
!
Wait more than 100us
V.
- Function Set
Function Set ol ol of of 1] 1] | | x| x| (8-t lnterface length )
| Busy Flag (BF) can not be
| checked before this step,
| but it can be checked
] after this step.
] After this step, busy
] flag (BF) check or longer
| waiting time than each
| instruction . execution
| time is required.
i RS R/W DB; DBs DBs DB. DB DB» DB: DBo . .
Set the 8-bit operation,
Function Set ol ol ol o] 11 1] 1| %| %¥| %[ 2-line display, 5 X Tdots
Font.
\ .
Display Off g{olofofoOfO0Of1{0]0}0O0
}
Display Clear ololojofo0lO| 00 0] 1
}
Example for set address
Entry Mode Set ol o] o]Joto|lofjof 1| 1] 0| increment and cursor
: right shift when the data
X Hxﬁte to the DD RAM or CG

Yrite data to the DD/CG RAM
and set the Instruction
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Power On

\

Wait more than 15ms
afterVoo rises to4.5V/2.4V

! RS R/W DB; DBs DBs DBs
Function Set 010010 111
\:
Wait more than 4.1ms
)
Function Set oj o[ O] 0} 1]t
\
Wait more than 100us
\
Function Set 0l 0] 00 111
\
Wait more than 100us
\ RS R/W DB, DBs DBs DB.
Function Set 01 0[ 0] 0| 1] O
\
Wait more than 100us
¥
Function Set 0[O0l 01 O0F 1] O
0 0] O} % *| *
|
Display Off 0| 0/ 0] 01010
0] 0t 1] 0] 0O
|
Display Clear 0( 0] 0]070{0
0l ol 0] 0yOf1
}
Entry Mode Set 0f 0| 0} 0] O O
) ojo0f 0] 1} 1|0

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

New Japan Radio Co. Ltd,

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

Initialized.
No display appears.

Function Set
(8-bit interface length )

Function Set
(8-bit interface length )

Function Set
(8-bit interface length )

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

Set the 4-bit operation,
1-line display, 5 X 7 dots
Font.

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

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

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




NJU6420B

(4) LCD DISPLAY

(4—1) Power Supply for LCD Driving

NJUB420B incorporate voltage doubler to generate LCD driving high voitage and bleeder

resistance.

The voltage doubler generate about twofold voltage from the Vc: input voltage

( 9.5V typ at lout=2mA and Vc:=5V ) and bleeder resistance generate each LCD driving voltage.
The bleeder resistance is set 1/6.7 bias suitable for 1/32 duty ratio and each resistance
value are 1kQ typ for Ry, Rz, R« and Rs, and 2.7kQ typ for Rs.
Furthermore, the both ends of resistance Rs have each terminals to change the bias level
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 Ci ,C2 and
In this time brightness must be adjusted by using the Vs

connect the Vsour to the Vss.

terminal.

Internal Bleeder Resistance

jR.

(a) 1/5 Bias (1/16 Duty)
(Internal Voltage Doubler No-use Example)

Vien

s

Vi

Voo
R
v, ~—ro
‘Re
V.
V2 0 ©
< RJ v3
Va 0 o
R 1/16 DUTY
4
y, ——3
Rs o
\'Z
s vs
NJU 64208
Voo
VC| Vnn
Va
) Fl 6kQ)
c NJU64208 Vs % !
Ce Vs b
L— Vss Vsout '_717-

0

c,  Nuesu

Vss

r

Viour

(c) 1/6.7 Bias (1/32 Duty)
(Internal Voltage Doubler No-use Example)

g

Vico

;

LCD Driving Voltage vs Duty Ratio

zﬁggfy Duty Ratio| 1/32 1/16
Bias 1/6.7 1/5
External R No 1.6kQ
Vs Voo to Vieo
Von
N B

% |
r

XJue4208

\£]
;le 6kQ)
Vs '

Vico

(b) 1/5 Bias (1/16 Duty)

(Internal

Vo

(d) 1/6.7 Bias (1/32 Duty)

% |

NJvg4208
C

o
Vss

i

Voo

Vs
Vsour ‘——%

Voltage Doubler Using Example)

Vuo

%

\£]

Vs

Vs

Vieo

Vsour

(Internal Voltage Doubler Using Example)
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(4—2) Relation between oscillation frequency and LCD frame freaquency.

As the NJUB420B incorporates oscillation capacitor and resistor for CR oscillation, 290kHz
oscillation is available without any external components.

In case of the high freauency operation, it is available by connecting external resistance
between 0SC: and 0SC2.

The LCD frame freauency example mentioned below is based on 290kHz oscillation.

(1 clock = 3.4us )

(a) 1/32 duty

%r—-—~80 clock : .
IR IR I P ETR R R Er— [s21 1] 2] 3

Voo
Vi
Va
Va

Ve |

Vs
le. 1 Frame sle {1 Frame |
N 1 |

C O M

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

(b) 1/16 duty

#F—“__SO clock
MR RN . lel o] 2] 3l afmmemenms [16]1]2]3
Voo I
Vi
Va
C O M, Vs
Va
ve |
le 1 Erame le L. Frame |
< 1€ >l

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

NJUS420B can be interfaced with both of 4/8 bits MPU and the two-time 4-bft or one-time 8-
bit data transfer is available.

(5~1) 4-bit WPU interface

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

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

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

RS
g ___/—\_/_\/ U\ 1
Internal Status ——————————f——_:;::::r:;_w I
, NO
08 77 XTRXTRNI/ Z R s e [N = [res X7 K0 X0 X/ 71/
Instruction Busy Flag Busy flag Instruction
Writing Check Check Writing
RS /
/

N e e U W e

O
bBs
08 X TRs X TR
0.

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

(5—2) 8-bit MPU interface

R/W '———————————j[ \\_____.__.__._____

S/ /A NS/ WA NV A
Internal Status S operation L——-—WE;__——_————J_——_———_—

o8 22X 0ata X8 vey XL wusy INBusy[f7Xvata X77/1/]

Writing lastruction Into

Busy Flay
Check

Busy Flag
Check

¥riting Instructlon Into |Busy Flag

Check Instruction Raglster(IR)

Instruction Register(IR)
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I ABSOLUTE MAXIMUM RATINGS ( Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage (1) Voo -0.3~+7.0 v
Supply Vol tage (2) Vi ~ Vs Vop-13.5 ~ Voot0.3 )
Input Voltage Vin : - 0.3 ~ Voot0.3 v
Operating Temperature Topr - 30 ~+ 80 T
Storage Temperature Tste -5 ~+ 125 ‘C

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

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

Note 3) The relation ; VooVei>VsZVsour , Vss=0V must be maintained.

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

M ELECTRICAL CHARACTERISTICS ( Voo=BVE10% , Ta=-20 ~ +75°C )
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNIT | NOTE
Operating Voltage Voo 4.5 5.0 5.5 v
Vizr | AIl Input and Input/Output ] 2.3 Voo
B ' 1 Terminals except 0SC 5
Input Vo! tage \‘;L: Terninals T 38 v
2 Vi Onty 0SC Terminal 1.0
: Voui Input/Output | -10x=0.205mA | 2.4
Vo1 Terminals | lou=1.6mA 0.4
Output Vol tage 9 Voua Qutput =lou=0.04mA |0.9Voo v
Vorz Terminals | lo=0.04mA 0.1Voo
Driver On-resist.(COM) { Rcom | XI1d=0.05mA(All com.term.) 20 al s
Driver On-resist.(SEG) | Rsec | *1d=0.05mA(Al] seg.term.) 30
Input Leakage Current Jut Vin=0 ~ Voo -1 1 uA 7
Pull-up Resist Current| ~I» Voo=bY, RS, R/W, DB 50 125 250
Operating Current Iop Voo=bY, CR Oscillator 1.9 3.3 mA | 8
Qutput Vup VeizhY, lour=1mA | Ta=25°C |-4.6 |-4.8 v 9
Voltage V0| tcag.e Vsout
Doubler Conv.Effici. Ver Rizoo 95 99.9 ]
Input Vei 2.5 5.5 v
Voltage :
Built=in R: Ta=25C 1.00
Bleeder resistance Ra 1.00
(For LCD Driving Rs 2.70 kQ
Vol tage) Re 1.00
Rs 1.00
Oscillation Frequency fosc | Voo=bV, Ta=25C 190 290 350 kHz | 10
. e . VDD VDD
LCD Driving Voltage Vieo | Voo - Vs | 1/5, 1/6.7 Bias 3.0 135 ) 1
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B ELECTRICAL CHARACTERISTICS

( Voo=3V£20% , Ta=-20 ~ +75°C )

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNIT | NOTE
Operating Voltage Voo 2.4 3.0 3.6 1)
Viss | All Input and Input/Output | 0.8Voo Voo
Input Voltage 1 Terminals except 0SC ) 5
Vi Terminals 0.2Vop
1 Voui Input/Output | ~lox=0.205mA § 2.0
Vori Terminals | lo.=1.6mA 0.5
Output Vol tage 2 Vouz Output =low=0.04mA | 0.9%Vop v
Vouz Terminals | lo1=0.04mA 0.1Voo
Driver On-resist.(COM) | Rcom | *I1d=0.05mA(Al! com.term.) 20 wal s
Driver On-resist.(SEG) | Rsec | *1d=0.05mA(All seg.term.) 30
Input Leakage Current lur Vin=0 ~ Voo -1 1 A 1
Pull-up Resist Current -le Voo=3V, RS, R/W, DB 10 25 50 u
Operating Current fop Voo=3V, CR Oscillator 1.1 1.8 mA | 8
Output Vup Vei=3V, lour=imA | Ta=25°C |-2.5 [-2.75 ) 9
Vol tage Vol "cage Vsout
Conv.Effici. Ver Rizoo 95 99.9 %
Doubler
Input Vei 1.8 Voo v
Voltage
Built=in R: Ta=25C 1.00
Bleeder resistance Ro 1.00
(For LCD Driving Rs 2.10 kQ
Voltage) i 1.00
Rs 1.00
Oscillation Frequency fosc | Voo=3V, Ta=25C 160 260 320 kHz | 10
. . . VDD VDD
LCD Driving Vol tage Vieo | Voo - Vs | 1/5, 1/6.7 Bias 3.0 -12.0 ) A

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

Input Terminal Structure Input/Output Terminal Structure

VDD VDD VDD phos 3 VOO Voo
—{ ehos B pro PHOS o i r|$ pHos
O___.
I—-{ NHOS
k= wmos NHOS Voo
PHOS I— ENRBLE
Nnos '_T—OQ —|—nam
E Terminal RS,R/W Terminals

DBo to DBz Terminals
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Note 6) Rcom and Rsec are the resistance values between power supply terminals(Voo, Vi, Vi, Vs)
and each common terminal(COM: to COMs2), and supply voltage (Voo, V2, V3, 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.

If the input level is medium, current consumption will increase due to the penetration
current. Therefore, the input level must be fixed to "H" or "L".

Vin
——

NJUG6420B

o~
W
Co . ) \
o v Von
il
vy
. (o4
EE NIBA20R  Vsour 104F
4.7pF C2

[t T

Note 8) Voltage Doubler Gharacteristics Measuring Circuit.

Vi
Voo Va . Co
j;_' 10uF

C
+
47uF
¥JU64208
Cz
Vss Vsour
f 10uF (4.7 4F)

Note 10) Supply Voltage vs Oscillation Frequency

Ri.=10kQ(3kQ}

310
300
290
280
£
o 260
< 250
240 //
230 |
2 4 6
Voo (V)

Note 11) Apply to the output voltage from each COM and SEG are less than *0.15V azainst the
LCD driving constant voltage (Voo, Vi, V2, Vi, Va4, Vs) at no load condition.
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+ Bus timing characteristics

Write operation ( Write from MPU to NJUG420B )
(Voo = 5.0VE10%, Vss = OV, Ta = -20 ~ +75°C)

PARAMETER SYMBOL | MIN MAX  JCONDITION JUNIT
Enable Cycle Time tovee 500
Enable Pulse Width | "High” level | Pwen | 220
Enable Rise Time, Fall Time ter, tee 20
Set up Tine [RS, R/, E | tas 40 figd | ns
Address Hold Time tan 10
Data Set up Time tosw 60
Data Hold Time tu 10

Write operation ( Write from MPU to NJUB420B )
(Voo = 3.0V20%, Vse = OV, Ta = -20 ~ +15°C)

PARAMETER SYMBOL | MIN MAX | CONDITION |UNIT
Enable Cycle Time tevee 1.4 us
Enable Pulse Width | "High” level | Pwes | 500
Enable Rise Time, Fall Time ter, tee 20
Set up Tine [RS, RM, E | tas 70 fie.1 | ns
Address Hold Time tan 10
Data Set up Time tosw 140
Data Hold Time tu 10

Timing Characteristics (Write operation)

|
Vin V1n1><:i7
RS )ﬁ am ViLy
tAS tal
R/W Vit Z<;L1
Piey o =1 1Al
2 1 lAd
E //’ Vinl Vi e
0
.V F L Vi
_.t e— . .t
Er :
T oV 154
DBo ~DB- Valid Data
Vit Vil
tCYCE

fig. 1 The timing characteristics of the bus write operating sequence.
{(Write from MPU to NJU6420B)
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Read operation ( Read from NJUG420B to MPU )
(Voo = 5.0VE10%, Vss = OV, Ta = =20 ~ +I5TC)

PARAMETER SYMBOL | MIN MAX | CONDITION |JUNIT
Enable Cycle Time tevee 500
Enable Pulse Width | "High” level | Pwes | 220 |
Enable Rise Time, Fall Time ter, tee 20
Set up Time [RS, R/H, E | tas 40 fig.2 | ns
Address Hold Time tau 10
Data Delay Time toow 120
Data Hold Time toon 20

Read operation ( Read from NJU6420B to MPU )
(Voo = 3.0VE20%, Ves = OV, Ta = -20 ~ +75°C)

PARAMETER SYMBOL | MIN MAX | CONDITION ] UNIT
Enable Cycle Time . tevee 1.4 U
Enable Pulse Width | "High” level | Pwesx | 500
Enable Rise Time, Fall Time ter, tes 20
Set up Time [RS, R7H, E | tas 40 fig.2 | ns
Address Hold Time tan 10
Data Delay Time toow 600
Data Hold Time toon 20

Load Condition of DBo to DBz & Cu=100pF

Timing Characteristics (Read operation)

Vs -
Vil Vil K
RS ><< Vitt Vit
tas <LAd
17 ¢
R/W Vinl Vin
PWeH o \tA“/
E Vinl Vinl
i pem J
ViL / Vivl < tEf Vil
ter—— [—toR ]
L Joit
Vorl
D Ba ~DB~ y Valid Data
Vori Voi1l
teyYee

fig. 2 The timing characteristics of the bus read operating sequence.
(Read from NJUG420B to MPU)
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+ Power Supply Condition when using the internal initialization circuit
(Voo = 5.0VX10%, Ves = OV, Ta _= -20 ~ +75°C)

PARAMETER SYMBOL | MIN TYP MAX | CONDITION ]UNIT
Power Supply Rise Time tree 0.1 - 10 s
Power Supply OFF Time torr 1 —

* Power Supply Condition when using the internal initialization circuit
(Voo = 3.0VE20%, Ves = 0V, Ta = =20 ~ +75C)

PARAMETER SYMBOL | MIN TYP MAX | CONDITION | UNIT
Power Supply Rise Time tree 0.1 - 5 ns
Power Supply OFF Time torr 1 -

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

4.5V/2.4V /3y

0.2V

Vop=bY ——— 0.1ImsSt:cc=10ms torr=1ms
Vop=3V ———= 0.1ms=t: cc=bms

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

1716 Duty Driving

11213141516171819/10111112113114116116 |1 12 13141651617 1819/10/11112113114]15]16
COM *‘—+‘ N
CO M.
COMs
COMs
COMs
COMs
CoM:
COMs

COMs

CoOM:
COM:
COMiz
COM:
COM:
COM:
COMis
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I LCD DRIVING WAVEFORM

1/32 Duty Driving

11213141516171

CoM,
COMe
COMK coMy, o]
com
COMs
COMs Ve
coMr
COoM

COMs . COM:

COM: { o
COM,
COM:
COoM,
COoM,
CoM,
COMie

COMs v

COMr
COMis

COMis
COMa ﬁ
COMz1—

COMz- COM::V
COMEJ

COMEI

COMzs ®—
COMZ!
COMer
COMzs
COMzs
COMae SEG,
COMN_’-‘_?

COMa:

SEG,
SEG.
SEG;
SEG,
SEGs

v
SEG:
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I APPLICATION CIRCUITS

COM,

COMs

com,

COM,

SEG, LCD Panel
nuss20n | (16-character
SEGuf—t 2 -line)

COM,-

COMz.

COMzn

COMaz

B (a) 5 x 7 dots, 1B6-character 2-line display example (1/6.7 Bias, 1/32 Duty)

COM,

COMs

COM,
NJUB4208

COMs

SEG: LCD Panel
(16-character
SEGaw 1 "l iﬂe)

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

New Japan Radio Co.Ltd.

[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.




