. ' NJUG6469

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

B GENERAL DESCRIPTION I PACKAGE DUTLINE

The HJUG4EY is a Dot Matrix LED controlter driver .
for 12-character 2-1ine with icon diselay in singte chip.

it contains voitage tripler, bleeder resistance, CR
oscillator, microprocessor interface circuits, instruc-
tion decoder controller, character generator RON/RAN,
high wvoltage operation common and sogment drivers.

The voltage triplor and bleeder resistance sgenerates
about triple voltage(8V) and bias voltage for LCD dri-
ving waveforn internally from single pover supply (3V). RIUGAGENFCT
Consequently, high—contrast display can be performed
though the simele power supply circuits.

The CR osciltator incorporates C and R, therafore no
external components for oscillation are required.

The microprocessor interface circuits which operate by
1MHz, can be connected directly to 4/8bit microprocessor.

The character enerator consists of 9.600 bits ROM and
325 bit RAN.

The 17-comson { 16 for character, 1 for icon ) and 60-
semmant drivers are operated up to 10.0¥, and the icon
common driver display up to 60 icons.

Il FEATURES
12-character 2-fine Dot Matrix LCD Controller Drwer
Maxiaum G0 icon Display (Using CONMK)
4/8 Bit Microprocessor Direct Interface
Display Data fAM - 24 x 8 bits : Maximum 12-character 2-line Display
or 24-character 1-line Display
Character Generator RON - 9,600 bits : 240 Characters for 5 x 7 Dots
Character Ganerator RAM - 32 x 5 bits : 4 Patterns( 5 x 7 Dots }
High Voitaze LED Driver : 17-common / G0-sezment
Max. Display Character Number(1/18 Duty, Icon Display Only for Ver.B or Ver.M are 2/18 Duty):

Device Display Character Position of COMIK | Duty of COMMK | OP-AMP. Drive ability
HJUB4B9AX 1718

MJUB459XFG1

WIBABOBX | 12-Charscter 2-Line . | oo oo 2/18 i
WeasaX |  + Max.60 lcon Disp. 718 v
[ HJUB4BINX 18

® Usefu! Instruction Set : Glear Display. Return Home, Diselay ON/OFF Cont, Cursor “ON/FF Cont,
Display Blink, Gursor Shift, Character Shift

@ Power On Initialize / Hardvare Reset Function

® Voltage Tripler and Bleeder Resistance On-chip

@ 0Oscillation Circuit On-chip

@ Low Poner Consunption -- ( 100uA TYP. /7 20044 MAX.)

® Operating Voltage — 2.4 to 3.3 V { Except LCD Drivineg Yoltaze )

@ Package Outline ~=— CHIP / QFF 100 / TOFP 100

®

C-M0S Technology
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B PIN CONFIGURATION 1 (NJUBBAXFC1)
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BB PIN CONFIGURATION 2  (NJUB4BIXFG1)
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M PAD LOCATION

i 5
DO000000L0O00a0000000000000 ooo C?I

]
7]

0000OO0CcO0000000000c000
0 8000 0 0 00 00oO00o00n

100

L'IJUEI a EIEII:IEIEIEIEIEIDEIDEIDGEDDDDEIDDDEJEll.a'.ul

CHIP SI1ZE  : 4.3%mm x 3-20mm
CHIP CENTER : X=0um, Y=0um
PAD SIZE  : 90um x 90.4tm
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M PAD CODRDINATES
CHIP SIZE 4.39mm x 3.20mn
' { CHIP CENTER X=0tm, Y=Oum )
PAD No. { PAD NAME | X=(um) Y=(um PAD Mo | PAD NAME [ X=(um) Y=(um)

1 SEGas -1718. ~1429 - 91 DBs 1704 1429
2 SEG4y -1653 -1429 52 DBs 1579 1428
3 SEG.2 -1534 -1429 53 BBz 1460 1429
4 SEGas -1292 -1429 54 COMs 977 1429
5 SEGsq -127 ~1429 55 COMyo 858 1429
] SEGas -1009 -1429 58 COM, s 739 1429
1 SEGs6 - 890 -1429 51 COM,1 621 1429
8 SEG.z - -1429 a8 COMi» 502 429
9 SEG-s - 652 -1429 59 COM. 383 1429
10 SEGsg - 533 -1429 60 GO, 5 264 1429
11 SEGso - 415 -1429 61 COMs 145 1429
12 SEGs, - 296 -1429 b2 SEG: 2 1429
13 SEGs2 - 11 -1429 63 SEGo - 92 1429
14 SEGss - 58 -1429 64 SEGs - 21 1429
5 SEGs. 61 ~1429 65 SEG. - 330 1429
16 SEGss _179 -1429 66 SEGs - 448 1429
17 SEBss 298 -142¢ B7 SEGe - 567 1429
18 SEGs7 N7 -1429 68 SEGy - 686 1429
19 SEGss 538 -1429 89 SEGs - 805 1429
20 SEGsq 55 -1429 10 SEfe - 924 1429
21 SEGso _ 713 -1429 71} SEGio ~1043 1429
22 COMs 892 -1429 12 SEG:i, -1161 1429
23 COM~ 1011 -1429 13 SEG12 -1280 1429
24 COMe 1130 -1429 14 SEG)s -1399 1429
3 COMs 1249 ~1429 15 SEGis -1518 1429
% COM 1367 -1429 16 SEGys -1637 1429
27 COM5 1486 -1428 . 1 SEGys -1755 1429
28 COM: 1605 -1429 8 SEG:7 -1874 1429
29 COM, 1730 -1429 79 SEG:s -2024 1228
30 COMME 1870 -1429 80 SEG1s -2024 1109
3 0SG: 2024 ~1249 ]| SEGzg -2024 977
32 0SC; 2024 -1042 82 SEGe, -2024 858
33 Vs 2024 - 858 83 SEf22 -2024 739
34 Yos 2024 - 139 84 SEfas -2024 620
3 Vsour 2024 - 555 85 SEG24 -2024 501
36 c2- 2024 - 301 ] SEGzs -2024 383
37 02* 2024 - 193 81 SEfize -2024 264
38 ¢ 2024 - 14 88 SEG2- -2024 145
39 ¢l 2024 109 89 SEGze -2024 26
40 Vei 2024 228 90 SEGzs -2024 -
41 Yoo 2024 M7 91 SEGse -2024 -
42 RESET 2024 486 92 SEGa: -2024 - 330
43 RS 2024 585 93 SEGs; -2024 - 449
44 R/ 2024 103 94 SEGzs -2024 - 568
45 E 2024 822 95 8EGs. -2024 - 687
46 BBo 2024 941 96 SEGas -2024 - 805
41 DB+ 2024 1060 a7 SEGss -2024 - 94
48 DB2 2024 1179 98 SEGs7 -2024 -1043
49 DB 2024 1297 _ 89 SEGza -2024 -1162
50 DB 1844 1429 100 SEGza -2024 -1281
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Il BLOCK DIAGRAN
05C,—| CR = ig Instruction_}_}a\ddress | Timing
05C,—>{ 0SC] |2 =™ ™ pecoder {1D) Counter Gen.
[ ] e < f:'l 47 !
RS — 2 4 a0 —
AR g | g
R/IY— o 8 | = =
“FAHE ? |pisplay Data Ram(pp RAW) R ALY B4 17 cou,
B =351 ¢ ' 24 x 8 bits el il - ~COUe
U] T e T ags||=®= ° frouux
1 — w |, b 1 Sellm® it
0B (of s |& gL 1a a ©
DBs 1 :: 4 ﬂz A7 “ £ ;
1 — - Character Character g =0 ey ':,. 50
2 Generator| | Generator i o ®- SEG,
PR LIS ] e am (ce_Row) 3 183 A sk
Ve I ? Busy 32xhbits 9600bits 3
Flag 45 45 ?ED
k4
Lars Parallel to serial| [60bit
Re ¥, Convertor I Shift Reg.
-
'/
a Ra © o] vertage | | mEser
- A Conv.,
Ra v VSOUI' T T T T vcl
.k ’  Cl CF ¢ RESET
s V. CL' CI' C2° €2
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NJUG 469

M TERMINAL DESCRIPTION

PIN NO.
SYMBOL FUNGT ! ON
FC1 FG1
41 39 VYoo Power Source ( +3V)
34 32 Vss Power Source 0"-1)
33 K} Vs LCD Driving VYoltage Output
3z 30 0SG, Oscillation Frequency Adiust Terminals. MNormally Open.
kY| 29 . 086 {(Dscillation C and R are incorporated, Osc Freq.=80kHz)
For external clock operation, the clock should be input on 0SG;.
Register selection signal input{Pull-up resistance On-chip)
43 4 RS "0" * Instruction Register (Mriting)
Busy Flag, Address Counter (Reading)
"1" : Data Register (Writing/Reading)
44 42 R/Y Read/Write selection signal input(Pull-up Resistance On-chip)
"0" ¢ Write , "1" : Read
45 43 E Read/Write activation sienal input
3-state Data Bus{Upper} to transfer the data between MPU and
h0~53 | 48~51 | DB.~DB- NJUG469.
0B is also used for the Busy Flag reading,
: 3-state Data Bus{lLower) to transfer the data between MPU and
46~49 | 44~47 | DBo~DBa NJUG459. :
These bus are not used in the 4-bit operation.
29~27 | 27~20 | COM;~COM,c | LCD Gommon Driving Signal
54~61 52~-59
30 28 COMMK tcon Common Driving Signal
62~100 | §0~~100 | SEG ;~~SEGeo | LCD Segment Driving Signal
1~218 1 ~19
39 37 (HY Step up capacitor connecting terminals.
38 36 (' Connect the step up capacitor between Ci* and G~ , C2" and C2~
37 35 A respectively.
36 34 2"
40 38 Ve input Terminal for Voltage Tripler (Normally Vi = Voo)
35 33 Vsour Voltage Tripler Output Terminal
42 40 RESET Reset Terminal. When the "L” level input over 1.2ms to this
terminal, the system will be reset{fosc=80kHz)
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I FUNCTIONAL DESCRIPTION

{1) Description for each blocks
(1-1) Register

" The MNJUG489 incorvorates two 8-bit registers, an Instruction Reeister (IR} and a Data
Register{DR). The Register(IR) stores instruction codes such as "Clear Display™ and “Return
Home”, and addrass data for Display Data RAM(DD RAM} and Character Generator RAM(CG RAM).

The ¥PU can write the instruction code and addvess 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 NPU is transferred automatically to the DD RAM
or 0G RAM by internal operation.

Bhen 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 Reeister{DR), the data transmitting process is performed completely.

After reading the data in the Rezister(DR) by the MPU, the next address data in the DD RAMW
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. Register Operation

RS {R/W |Selected Register OQperation

0 0 IR Krite

0 |1 Read busy flag(DBz) and address counter{DBo~~DBe)
1 0 oR Write (Register(DR) to DD RAM or GG RAW)

1 i Read (DD RAM or {G RAM to Register{DR))

{1—2) Busy Flag {BF)

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

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

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

(1 =—3) Mdress Countar {AC)

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

Hhen 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 0G RAM is also determined by this instruction.

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

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

New Japan Radio Co. Lt
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(1—4) Display Data RN (OD RAW)

The display data RAM (DD RAM) consists of 24 x 8 bits stores up to 24-character display data
reprosented in 8-bit code.
The DD RAM address data set in the address counter(AG) is represented in Hexadecimal.

«tigher arder bit Lower order bit- ( Example) BD RAK address " 08B "
achacs [acs |ace [acs Jac. [ac, |acs | {o Jo o |1 ]9 |o Lo |
+ Hexadecimal —<  Hexadecimal - —— (} ———re——- ———

(1—4—1) 1-line Display { ¥=0 ) _
The relation between DD RAM address and display position on the LCD is shown below.

fch 2 3 4 5 6 7 8 9 10 10 12 13 14 15 16 17 18 19 20 21 22 23
Line [00 [01 o2 [03 To4 Jo5 T o6 [o7Jos Toa [oa os oc [oo [ o [oF [10fn {12[13]14]15[16{17]

LN ’ 4 LN o

COH, ~ COMs COMo ~ COM.s

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

( Left Shift Display )

fch 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
for o203 Jo4 ] 05 o6 [o7 {08 Joa JoaTon Jocfoo Joe bor{to 1|12 13 1415|1617 [o00]

( Right Shift Display) . . |
fch 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2
[17To0 o1 o2 Tos Joa {05 Jos Jor Tos Toa JoaTorTocJon [oe [or [10 {11 [12]13]14]15 |16}

WNew Japan Radio Co, Lt
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(1 ~4—2) ?-line Display ( N=t )

The relation between DD RAM address and display position on the £CD is shown below.

COMy_~ COMs

f b ]

1 2 3 4 5 6 7 8 9 10 11 12 <« Display
1st Position
Line |00 101 [02|03304 (050607 (08)|0%|0A 0B
Znd +— DD RAM Address
Cine | 40 |41 |42 43 |44 | 45|46 |47 |48 149 j4A |48 (Hexadecimal)

LN -

COMs ~ COHie

Note : In the 2 lines display mode, the 1st and 2nd |ine address are defined as (00)w
to (0B}w and {40)x to (4B)w.  Please note that the end of 1st {ine address and
the beginning of 2nd line address are not consecutive,

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

( Left Shift Display )
1 2 3 4 5 6 7 8 91011 12
(00)«<]01]02[03]|04|05|06|07108109|0A|0B]|00
(40)< 1414243 |44 145 |46 |47 (48 |40 [4A | 4B 40

{ Right Shift Display }

1 2 3 4 5 6 7 8 91011 12
OB (0001 |02|03|04]05]|06/[07)08|09]|0A]—~(0B)
AB |40 541 (42143 |44 (45146 |47 (4849 4A|—~(dB)

(1—5) Character Genarator 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 NJUB469 is
shown in Table 2.

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

New Japan Radio Lo, L.
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Upper 4 bit { Hexadecima! }

Table 2. CG ROM Character Pattern ( ROM version -02 )

a | ssssen e s s [ ssens e . a s les o | sssss . o sen | sesse .
. oy e B * H eser (5 e s H . s e H
: P cr ¥ H . - H FE . hvae - P “a.
e H . . . - H M ey R H - H s
oooooo - ene H e as" “es 20 e e - . Hana't nses
- » e . . s . u . Iy - - . e
- e H o a. H - - e . . »
- e F ] o .. ] - - s | nn | eesde s |ba
o 3 |ass H R H . » H . « % |esseses . .
- " | Tamaia sent e - : . - 3 -t
. [ . . . a | wvenen - - whbver aver -
- H e ens H ¢ |esesa . . . .
H . . . H H . e ow « | swewan H - -
. . nn | wawes LT H H . - - . H -
H H H H H . —enn sevss | ennmmd | Banman H . .-
anan asas . . . .o ayay - ann . P nan
. we . » H » - H . ene . P - ) e
e ave - rann - [T H . Y ur wen . - - - - LYY : Ta
P " H EP-PT e . M H H - H H H . H Y
- . = " H H f . - - H - = e :
- - - - eone .. yema . Fraee . - L) - ee
H » . . H s |asresses 4 - e - Yy - s |esens . M) -
H ¥ shes e esana e H o res H » H H H . - E H +
. - H . . (8-S, e "o - . s |ezan “u .. ow * e |srasas . &
. H . e H H * n H - .. . - : H H e ow . - H -
. an - e . . - . -
M e . - .o e v | ewses . [T senee -
e saan - - H - sune - e I H H e m -
Fard . . - e . H . .. e | amsas H e
. H - - . e e H H - -
e | eer | ewrrr | aeses MY e . .a
- . v we . . s e - B
Oy [erer | Lrrer Jrerram - 1 . webwdy o @ ow | wasas e} asana
. . “« . . -t S - 194 . H
----------- . " enr . sumsne
----- asar . . . s
P . . . . . “e '3
8 . e 14 e - [ ] -n ol LTI I F ..
.. . H . [T S B Pt R R -
. . . . ey akar I
. T - - - anwa T - . anre . . . -
- - . s . H . . L) e e a e . . [ .
[ H .e . . . . - . - 0 . O an = sannane ' H .o
.. - S T H . . Daw - . lun ) 0 . H wan
nnnnn - PHees P . e m . . e " I -
e e - LTy - ] asess e sene anan e
. e o . . - e - . v - s s sene a . . . . e
L] - ) L1 = . o R H ] - Py .. 2 |esasaar H =
- - . . . . s ["enmumn HCE . i : . H H . . = .
- apesens .. s e . s |essssss . CETTTT RN R - el -ae
- anaa - s e fe |ewsess asane  lesener MY T - . . = ® - -
[ . ) s o e » - - . - T T . s x seenann - .
LY |+ » * wv o= . F [eavwens - . e . U R T . P L e -
= v e [ . - [ e - i |Tesnnen - . . - )
tebures aress  |ssanmwn = & fa sesese ssese’  |essens CON T I H . v+ -
eran - . e . n . - - » s [amssnes + - - % jesssewe [masavme | wawve
- e e e e . . e + o+ & H o N E . A FEET . . - . H = .
= |z oz |2 . s = e 4 T * » = . H = [amaraes = . .w . - H
aoaty & s R H . [ T T on = H H H H H . H * . +
. ewvirr  |vners o [“ssssn’  |Besssss  (asemmen [cessess  Tdissma srennss |amsamesr  [essssss  [amessss [samnane  [“revas
----- L . a . » mee - - e e rran . . ar
e w « fuow o T R T T | . or o e P T . . .. L) .
[a ] [ ] FrTre . e N . . e » = = - « & Ao e - an TE . e . .
e » . |= - H . . n a8 aa & I3 Tews |5 s * |5 8 & - ub L33 . “a 0 e
----- . . - e = -t H v - . . -
.. . . . .. .. + .
ene [T asm o a a ) . naa . H H -
[ | LTI i (enwnens . e 2w e . . e [ awess o » H e .
ase [emssses - en T . e [T . . H . - H - -
e . 8 ae v T Y . B .
------------- . . rran wases . ana .
. + LS LI PR T PR DU R DR P IR TR P I . .
— PRI AT I o S-S R Pl-E PR P00 - P S S I TR
L. - . - -
. - . -
Zs e & 3 = ] = = = ] 2 = = & 8 z
o Q=3 = et = = = -« = = = = o = = =
[} -~ ot — — — e - — — = — — — — — L=n —

( Tewjospexey ) 11q 3 Joko]

0
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{1—6) Character Generator RAM ( CG RAM )

The character zenerator RAM ( CG BAM ) can store any kind of character pattern in 5 x 7 dots
written by the user program to display user’s original character pattern and icon data. The CG
BAM can store 4 kind of character in 5 x 7 dots mode or 2 kind of character in 5 x 7 dots mode
and icon data.

To display user’s original character pattern stored in the CG BAM, the address data (00)w -
(03)a should be written to the DD RAM as shown in Table 2.

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

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

Character Code CG Character
Pattern
(DD BAM Data) RAM Address (CG BAM Data)

76543210 43 210 432190
-—— —_— -——
Upper Lower Upper Lower Upper  Lower

bit bit Eit i bit bit

Character Pattern
Exam

0000%x00 00 ple(l)

e e S e
_———— D O D
—_— e D -

<«Cursor Position

.................... [ .

Character Pattern
Exawple(2)

s T e e
Bk € e T e £ ek £

<Qurgor Position

[=Y ]

=0
Lol

0000%x11 11
i * : Don’ t Care

Ll
——
T S e 5

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

2. CG RAM address 0 to 2 designates characier 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. Cﬂaractgr pattern row position correspond to the CG RAM data bits 0 to 4 are
shown above.

4. CG RAM character patterns are selected when character code bits 4 to 7 are all
70" and it is addressed by character code bits 0 and 1.  Therefore, the address
%Ug%u,2(04)ﬂ, (08)n and (0C)x select the same character pattern as shown in

able 2,
5. 1" for CG RAM data corresgonds to display On and "0 to display Off.
6. CG RAM address (14)s to (1F}x are using for both of character pattern memory and

WNew Japan Radio Co.LEd.
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{1—7) lcon Display Function

The NJUG469 can display not only 5 x 7 bits character pattern but also maximum 60 icons.

The icon can be displayed by writing bit *1® to each data bit 0 to 4 in the address
(14} ~ (1F}a of CG RAM.

The fixed character display code is not affected except CG RAM writing and display ON/OFF
instruction.

The relation between CG RAM address and icon display position on the LCD is fixed even if
the display shift is executed. The relation is shown below: '

[1 [1 HOLD
BOOCS COEes MO0 OmEE]
ROOOS OODSO MOO0OM ] |
SECCE 00080 mOO0OM ]
SORCR OO0Os0 EO00N OnmEN
ROOER COCS0 ®OO0N O0oom
[:] OFF SOCICE WOOED WOOODE Ooom0
TDTUT W | (] DITID w] | (lm
SEG/display |1 23 45 16 7 B0 101112130415
COMK TFaiFe 1D, ~1D

MITE) The LF: correspends bit 4 of (1F)sz in CG RAM.

< (G BAM vs. SEG terminal

for_icon display > Maxisum Character Number and Icon Display Number in CG RAM
CG RAM data | SEG Tcon Disp.[Max. Chara Note
address | 43210 [terminal Humber Number

4 00110 | 56~60
15 11100 | 51~55

No Use 4 Chara.

15 | ..... 46 ~50 (03)w, (07)n,(0B)r and (0F)s can not use for
17 | ..... 41~45 40 Icons | 3 Chara. Character Memory.

18 | ..... 36~40 {02)r,(03)n,(06):,{07)e, (0A)n, {0B)u, (0E)s and
19 [..... 31~-35 60 Tcons { 2 Chara. {0F)x_can not use for Character Memory.

1A | ..... 26~30

1B | ..... 21~25

NOTE) When the icon display function using, the syster should be
initialized by the sofiware initialization  because of the
CG RAM does not initialize except the software initialization.

1¢ 00100 | 16~20
1D 00000 | 11~15
1E 00100 | 6~10
LF 00000 | t~5
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(1—8) Tining Generator

The timing generator generates a timing signals for the DD RAM, CG RAM, ©€G ROM and other
internal circuwits operation.

RAM read timing for the display and internal operation timing for MPU access are separately
generated, so that they may net interfere with each other.

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

(1—9) LCD Driver Circuits

LCD driver circuits consist of 17-common driver and 60-segment driver.

When the line number is selected by a program, the required common drivers output the common
driving waveform and the other common drivers output non-selection waveform automatically.

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

(1—10Q) Cursor Blinking Control Circuit

This circuits controls cursor On/Off and the cursor position character blinks.

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

When the address counter is {068)u, a cursor position is shown as follows:

ACs ACs AC+ ACs AC: AC ACo
acr o] o o] 1] of of o]

i 1 2 3 4 5 6 7 8 9 10 11 12 < Display position
~|ine

Display {00 010203 0405 06 o7 0a]o9]oa o8] < b0 R address,

$ Cursor position

1 2 3 4 5 6 17 8 9 10 11 12 <« Display position
2-line o0(01(02803|04 (05|06 (07|08 (09 (04|08 DD BAM address
. - Hexadecimal )
Display |40 |41 3142 |43 |44 (45546 | 4748|4944 |48
t Cursor position

{(Note) The cursor or hlinks also appear shen the address counter (AC} selects the CG RAM.
But the displayed cursor and blink ars meaningless.
[ the AC storing the CG RAM address data, the cursor and blink are displayed in
the meaningless position. )
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{2) Power on Initialization by internal circnits

(2—1) Initialization By Internal Reset Circuits

The MNJUG4ES is automatically initialized by internal power on initialization circuits when
the power is turned on. In the internal power on initialization, following instructions are exe-
cuted. During the Internal power on initialization, the busy flag (BF) is "1” and this status
is kept 10 ms after Voo rises to 2.4V.

Initialization flow is shown below:

| Clear Display | — NOTE —
- |f the condition of power sueply
| . rise time described in the Elec-
- DL=1 :§-bit long trical Characteristics is not sa-
I Function Set interface data tisfied, the internal Power On
N=0 :i{-Line Display Initialization Gircuits wiil not
operated and initialization wtll
] not ﬁerformed. o
- D=0 :Display Dff In this case the initialization
Display On/Qff G=0 :Cursor Off by MPU software is reauired.
Contral §j B=0 :Cursor Blink Off

l }/D=1:|ncrement by 1
[ Entry Mode Set | S=0:No Shift

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

The NJUG469 incorporates RESET terminal to initialize the all system. When the "L” level
input over 1.2ms to the RESET terminal, reset sequence is executed. In this time, busy signal
output during 10ms after RESET terminal goes to "H".

+ Reset Circuit

RESET -[:::’———- Hardware Reset
4 System Rezet
_l_') ' i
A

Fower on Reset

= Timing Chart
| «~Over 1.2ns—~

External Reset
Signal

Counter Dutput _—_—I_—-l_,_l
RS-E/F Output ——e——— |
Internal Reset ————|—|

Siznal
| < 10ms - |

Busy I L

(3) Instructions

T?e NJUS469 incorporates two registers, an Instruction Register (IR} and a Data Register
{DR}.

These two rezisters store control information temporarily to allow interface between NJUG4GY
and MPU or peripheral 1Cs operating different cycles. The operation of MNJUG4EY is determined
by this control signal from MPU. The controf information includes register selection signals
(RS), read/write signals (R/W) and data bus signals (DBn to DB:).

Table 4. shows each instruction and its operating time.

Hote 1} The execution time mentioned in Table 4. based on fep or fosc=80kHz.
it the osciilation frequency is changed, the execution time is also changed.
Note 2) When the reset function is executed, 24-character 1-line is selected.
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Table 4. Table of Instructions
¢ 0 D E EXEG
ENSTRUCT I DNS RS R/W DB, DBs DBs DB. DB» DB- DB: DB DESCRIPTION TINE
Maker Testing | 0 0 0 0 O 0 0 0 0 0 YAl "0" code is using for maker | _
testing. _
Clear Dispfay 1 0 0 0 0 0 ¢ 0 0 0 1 |Display clear and sets DD RAM |]1.63ms
address 0 in AC.
Return Home 0 0 0 0 0 0 0 0 1 % |Sets DD RAM address 0 in AC and 125us
returns display being shifted to
original position.
DD RAM contents remain unchanged
Entry Mode Set| 0 0 © O O 0 0 1 I/ § JSets cursor move direction and 125us
specifies shift of display are
performed in data read/write.
[/D=1:Increment, |/D=0:Decrement
$=1:hccompanies display shift
Display On/05§] ¢ 0 0 0 0 0 1 D ¢ B |Setsof dispiay On/0ff(D), 125us
Gontrol cursor On/Qff(C) and blink of
cursor position character{B}.
Cursor or 0 0 0 0 0 1 S/GR/L % % |Moves cursor and shifts display | 188us
Display Shift without changing DD RAM contents
S/C=t : Display shift
S/C=0 : Gursor shift
R/L=1 : Shift to the right
R/L=0 : Shift to the left
Function Set 0 06 0 0 1 D M % % % |Sets interface data length{DL). 125us
: number of display lines{N) and
display character number.
Character font is flxed 8X7.
bL=t : 8 bits , DL= 0 4 bits
N=1 : 2-line , N=0 : 1-line
Set 0 0 1 -App —=» | Sets DD or CG RAM address. After 125us
CG or DD RAM this instruction, the data is
Mdress] 0 0 0 1 % <—— Acc —— |transferred to/from DD OR CG RAM.
Read Busy Flag| 0 1 BF <-—Read Data(DD RAK)—— |Reads busy flag and AC contents. Qus
& Address BF=1 : Internally operating
0 1 BF ¥ % <«— (CG RAM)—— |BF=0 : Can accept instruction _
Weite Datato | 1 0 <«— HWrite Data(DD RAM)——|Writes data into DD or CG RAMs. 12%us
CG or DD RAM :
1 0 % % % <«— (CG RAM)—— .
Read Data from] 1 1 +«— Read Data(DD RAM)—-> |Reads data from DD or CG RAMs. 188us

06 or DD RAM

1 1 % *x % <= (0GRAM)——

Abbreviation

Exptanation of | DD RﬁH

Ao o GG RAM address , Aoo = DD

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

(a) Maker Testing

RS R DB, DBs DB DB. DBs DB, DB DB
Code {0 [0 Jo Jo Jo Jo JoTJo o [o]

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

(b) Clear Display

R RHW DB DB, DB, DB. DBs DB, DB DBo
Code [0 [0 Jo Jo [o Jo to oo f1]

Clear display instruction is exscuted when the code "i” 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 mods is set increment.
If the cursor or blink are displaved, they are returned to the left end of the LCD (the
left end of the st line in the 2-line display wode).

The S of entry mode does not change.
Note: The character pattern for character code (20}w must be blank code in the user-defined

character pattern{Custom font).

{c) Return Home

R RM D8, 0B 08 DB DBs DB DB, DB
Gode [0 J 0 [0 Jo oo o [o [t [#% | #=0ontcare

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. Diselay 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 Ist line in the 2-1ine display wode) if the cursor or blink
are on the display.

The DB RAM contents do not change.
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' NJUG&6469

(d) Entry Mode Set

RS AW DB DB DBs DB, DBs DB DB DBo
code [0 |0 Jo Jo Jo o Jo [t [umw]s]

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

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

/0 Function

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 decrément: The address of the DO RAM or CG RAM decrement ( =1) when
the read/write, and the cursor or blink move to the left.

S Function

Entire diselay shift. . i

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

0 The disnlay does not shifting.
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(e) Bisplay On/0ff Control

R RA DB, DBs DBs DB. DBs 0B DB, DB
code JO [0 [0 Jo Jo o] [ofc s

Display On/Off control instruction which controls the whole display On/Off, the cursor On/
0ff and the cursor position character blink, is executed when the code "17 is written
DBz and the codes of {D), {C) and (B) are written into DB2{(D}, D8,{C) and DBa(B}, as shown

bel ow.

into

Funmet ion

Display On.

Display Off. In this mode, the ﬂesplay data remains_in the DD RAW so that
it is retrieved immediately on t dlsplay when the D change to 1.

Function

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

Gursor Off. Even if the display data write, the I/D etc does not change.

Function

The cursor position character is blinking. Blinking rate is S40ms at
{ﬁgccursor and the blink can be displayed S|nultaneousiv

The character does not blink.

| § | [m] CEEREC NEEEE
[ ]| [ [m[=m/m] | ]
BOOS0 IHE]I ERERE
HOUERN HUOOE HEEREE
[ |mmm) | ERERNE )]
| im[mim} | HOOOE HEEREE
1] 1] ROOOE [{ | [ ]|
E [ ] [ ]| o o [ [ 1]}
Cursor
Character Font 5 x 7 dots Mternating display
(1) Cursor display example (2) Blink display example
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($) Gursor/Display Shift

RS RM DB, DB DBs DB. DBs DB. DB: DBo
Gode [0 10 JO 0 Jo |1 |6 [RL[% |# | #=0ontcare

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-kine display, the cursor moves to the 2nd line when it passes the 12th
digit of the 1st line. Hotice that the 1st and ?nd line displays will shift at the same
time. When the displaved data i shifted repeatedly, each line moves only horizontally.

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

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

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

S/ R/L Function

Shifts the cursor position to the left ((AC) is decremented by 1)
Sn[fts the curgor position to the right ({AC) is incremented by 1)
Shifts the entire display to the left and the cursor follows it.
Shifts the entire diselay to the right and the cursor follows it.

———n
e () ek 3

(&) Function Set

RS R/W DB, DB DB DB DB, DB DB DB
Code I 0 | 0 | 0 l 0 l 1 ' DL | | | % | * | % ] * = 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 DB«{DL) and DBs(N}, as shown below {character font is fixed 5 x T 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 he executed afterwards unless the interface data length change.

bL Function
1 Set the interface data length to 8 bits (DB: to DBo)

0 Set the interface data length to 4 bits (DB, to DB.)
The data must be sent or received twice 1n this mode.

Display lines Display Digit
0 1-line 24 Character
1 2=line 12 Character
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(h) Set CG RAM Address

RS RN DB DBs DB: DB. DBs DB DB: DB
Code | O i} 0 1 ¥ |ﬁ |'ﬁ |;\ A A % = Don’t care

«~Higher Lower —
order bit order bit

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 " AMMAA ™ is written into the address counter
(AC) together with the CG RAM addressing condition. After this instruction execution, the
data writing/reading is porformed into/from the GG RAM.

(i) Set DD RAM Address

RS RM DB ©DBs DBz DB. DBs DB DB, DBo
Code JO |0 |1 & [ & [ & [a [afa[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 ” AAMAAAA ™ 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.

Hote : In case of the 1-line display(N=0), the address data is (00)u to (17)u.
And the 2-line display{N=1), the MAMAAAAL is (00)s to (0B)u for the ist line and
{404 to (4B)u for the 2nd line.

(}) Read Busy Flag & Address

RS RN DB. DBs DBs DB. DBs DB DB: DB
Code [0 11 JBF |a [a A [a [a]a|al]
«Higher order bit lLower order bit—

This instruction reads out the internal status of the NJUB469. When this instruction
is executed, the busy flagz (BF) which indicate internal operation is read out from DB, and
the address counter (AC) contents equal to 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)Y="1" indicates that internal operation is in progress. The next instruction is inhibi~
ted when (BF)="1". Check the (BF) status before the next write operation.
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(k) Write Data to CG RAM or DD RAM

+Write Data to DD RAM

RS R/W DB, DBs DBs DB OBs DB: DBy DBo
code [1 ] o Jo Jo Jo oo {fole [o]
«Higher order bit Lower order bit—

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

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

+Write Data to CG RAM

RS RM DB DB DBs DB. DBs DB DB« DB
Code [1 J0 % [ % [+ [0 |0 [p [B |0 | #=Don'tcars

*—Hiﬁher _ Lover—
order bit order bit

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

By the execution of this instruction, the binary 5 bit data ™ DDDBD ” are written into the
CG RAM. The selection of the CG RAM is determined by the previous instruction { GG RAM must
be solected before). After this instruction execution, the address increment(+1) or dec-
rement (-1} is performed automatically according to the entry mode set.  And the display
shift is also executed according to the previous entry mode set.
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(1) Read Data from CG RAM or DD RAM

» Read Data from DD RAM

RS R/ DB, DBs DBs DB. DB DB, DB. DBo
code J1 [0 fo o [o [0 o [D [0 |0

«Higher order bit Lower order bit—
Read Data from 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 ™ DDBDDDDD * are read out from
the DD RAM.

» Read Data from CG RAM
RS R/ DB ©Bs DBs DB. ©DBs DB: ©DB: DB

Code I Pl I L I | D | 0D [ D | D I * = Don’t care
«Hlﬁher . Lowar—
order bit

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

By the execution of this instruction, the binary § bit data " DDDOD " are read out from
the CG RAM.

The GG RAM or DD RAM is determined by previous instruction.

Before executing this instruction, either the CG RAM address set or DD RAM address set
mest 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.

Mote: The address counter(AC) is automaticaily incremented or decremented by 1 after write
inetruction 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) 24-character 1-line display in 8-bit operation (Using internal reset circuits).

At the 24-character 1-line display, the Function set, Display On/0ff Control and Entry Set
Instruction must be executed before the data input. as shown below.

The DD RAM of the MNJUB46S can store up to 24 characters, as explained befors, 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 hone
oporation is performed.

| Power On | ﬁB'E L gsdappears
! RS /W OB, Db DB DB 08 DB OB DB
[Furction set | [ 0] o] o] o] 1] 1] o] #[ #] #] %fiagha‘?acter’ 17100 dis-
{

{ Disp.0n/0tf Cont | [ 0] 0] n|' o[ o] ol 1] 1] 1] 0] lﬁf-"seﬁﬁlﬁ'ésﬁ!iﬁ and. cur
space |'|'| e sef gy
1 initialization.

(ntry Hodo et | (0T 0] 0] 0] 0] 0] 0] 1] 1] 0] Trepemmnt apd. “curser
right shift when the data
{ Eiﬁte to the DD RAM or (G

Write data to the DD/CG RAM
and set the Instruction
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(b) 24-character 1-line in 4-bit operation (Using internal reset eircuits).

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

When the power is turned on, 8-bit operation is selected awtomatically, therefore the
first input is performed under 8-bit operation. In this operation, full instruction can not
input because of terminals DBo to DBs are no connection. Therefore, same instruction must be
rewritten on the RS, R/W and DB+ to DB., as shown below. Since one operation is completed
by the two accesses in the 4-bit operation mode, rewrite is required to set the instruction
code in full.
24-character 1-fine in 4=bit operation is shown as follows:

Initialized.
| Power On J Ne display appears.
4 RS R/Y 0B- DB DB~ DB.
- Set the 4-bit operation.
|Funct|on Set | I 0 | 0| 0 | 0 [ 1 | 0 | This step is executed in 8-bit mode
1 set by the initialization.

Set the 4- Irlt operation 24-character
[lolofloto1io|l Ilinedise

|Function Sat
0] 0) OF %] | * The 4-bit operation starts from this

l step.
- Eurn on disl ||=Iay and cursor.
ID|sp.Dn/0ff Goﬂ 016 0]0]0] 0 ptire dISIi) ay is in space mode set by
| gl o0l 11 1[1{0 the initialization.
Example for set ?ddress increment and
IEntrv Hode Set | 010 0 QO[O0 cursor Bbgﬁt shift shen the data write
gy op 01 1[0 to the AN or CG

!

Write data to the DD/CG RAM
and set the Instruction
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{c) 12-character 2-line in 8-bit operation (Using internal reset circuits).

In the 2-line display, the cursor moves automatically from the st to the 2nd line after
the 12th character of the first line has been written. Therefore, if the display character
is only 8 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 fine 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.

| Power On | lmﬁl isdéppears.
{ RS R/W DB, DB DBs DB DBs DB DB: DB. t the 8-bit .
lFunction Set | | OJ 0| 0] 0| 11 1| 1| *l *l *| ﬁ;ﬁharacterl}??gga cll?gl
i

- Turns_on display and cur-
[visp-owott cort | | 0 o of of of o 1] 1] 1] 0] sor. Entire disnlay is in
1 . ?ﬁﬁ?asza’Etoﬁe ’

Ecamle for set add
[&yy?mSu ||°|°l°|°|°|°|“|1]‘|°|£§%§&T;§tké§§

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

NJUG646 9
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(3—3) Initialization by instruction
If the pover supply conditions for the correct operation of the internal reset circuits
are not met, the MNJUG4GS wust be initialized by the instruction.

(a) Initialization by Ipstruction in &-bit interface length.

[nitialized.
Power On No display appears.
{
Wait more than 15ms
after Voo rises to 2.4V
J RS R/W DB, DB« DBs DB. DB: DB. DB, DB. ]
- Function Set
|Funct|on Set | I 0 | ] | 0 | 0 | 1 | 1 I X | ¥ | % ] X | (8-bit lnterface length )
n :
|wait more than 4.1ms |
) RS R/W DB, DBe 0Bs DB. BBs DBz DB, BBo .
. Function Set
|Funct|on Set | | 0 | ] \ ] | 0 | 1 | 1 I ¥ | ¥ | 3 | 3 | (8-bit |nterface fength }
{
Iﬂait more than 250us I
¥ RS R/W DB- DBs DBs DBs DB; DB> DB, DB,  Function Set

|Function Set H 0| 0| 0| 0| 1' 1| *| *l *l *| (8-hit Interface length )

Busv FIaEeBF) can_not be
checked before this sten,
but 1t can be checked
after this steo.

After this step, busy
flaz(BF) check or longer
vaiting time than each
instruction | execution
time is required.

{ RS R DB- 0Bs DBs DB« DB: DB2 DB( DBo

[function St | [0 ol o[ o 4] 1] 1] #] +] ] Eﬁ%{aﬁ?agtg?tﬁmgt"’"'
| RS A/N 0B, DB DBs DB. DB 0B: DB: DB
[visptayort | [0 o] o] of o] o 1] o] o] o]
} RS R/W DB~ DBs DBs DB DBs DB, DB. DB
[Disptay Glear | [0 0] o] o] o] o] of o] o] 1]
| RS R/W DB DBo DB, DB 0B 0B OB DBo
Tentry Hode St | [0] o] o] o] o[ of o[ 1] 1] o] .ﬁg'.'-'gmgnt“aﬁﬁ ?cursor
right shift when the
| ﬂ?tégwﬁiﬁe to the Db RAM

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

Initialized.
Power On No d splay appears.
¥
Bait more than 15ms
atter Voo Fisos to 2.4V
) RS R/W DB- DB DBs DB.
5 Function Se
Function Set glololof{1!] (8-hit |nterface length )
!
I?ait more than 4.1ms
1
n Function Set
Function Set ol ol oo} 1§ {8-bit interface length )
)
Wait more than 250us
¥ Fy t
Function Set o|lolofoO}f 1] 1 {8-bit nterface length )
)
Wait more than 250us
4 RS R/W DB- DB~ DBs DB.
- Funcxlon Set
Function Set 6l o] 0}l 0] 1] 0D -bit interface length
1 by 8-bit interface length.
Wait more than 250us
}
- ?et the 4-bit  operation,
Function Set ol o 0[O0 1] 0 2-character 2-line display.
01 0 1] 3] %[ # Busy Flag (BF} cap not be
! chacked" before tEls Stop,
bﬂt it can be checked after
Display 0ff 0l 0 0} ¢f{ 0l O
== ofof1[o]o] o] Hifaiw i szﬁ"o';:m:!ﬁ
. ¢ ine t han each |nstruc-
Display Glear 0| 0] 0} Q] 0] O ﬁ;gnlregxecutlon time is
) ol 0| 0 C¢] O] 1
Example for set address
Entry Wode Set g 8 3 ? ? g Ayoment and curso? right
} sﬂ° when the data write
to the DD RAM or CG RAM.
Write data to the DD/CG RAM
and set the Instruction




NJUG646 9

(4) LGD DISPLAY
(4—1) Power Supply for LCD Driving

NJUB4BS incorporate voltage tripler to generate LCD driving high voltage and bleeder
resistance.  The voltage tripler generate about triple voltage from the Vc. input voltage
( 7.8¥ typ at lout=1mA and V.:=3V } and bleeder resistance generate each LCD driving voltage.

The bleeder resistance is set 1/5 bias scitable for 1/18 duty ratio and 1.0MQ per resist-
ance. :

Furthermore, the bleeder resistance output the LCD Driving bias level through the voltage
fol lower OP-AMP to get a enoush display characteristics with low power consumption.

LCD Driving Yoltage vs Duty Ratio.

Powei Duty Ratio 118
supply _
Bias 1/5
Vien Voo 1o Vs
Vop(+3v) Yoo (+#3V) Vop {+3¥) Yoo (+3¥)
Vob —_ Vet Yoo
LY
* LIRS
;ii NIUGABY Yucn NIUG46GY
¥
ot . at ®
A S
Tt er” ¥Ysour cl” ¥sour
ves C2' €27 vee C2% €27

5

(a) 1/5 Bias{1/18 Duty)
(Voltaze Tripler used example)

';EIJ |‘—|:|—I +

(b 1/5 Bias(1/18 Duty)

{Voltage Tripler used example}

Note } The circuit elements {resistors and transistor) should be designed, using the actual
LCD panel.
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(4—2) Relation betwean oscillation frequency and LCD frame frequency.

As the MNJUB469 imcorporate oscillation capacitor and resistance for CR oscillation,
80kHz oscillation is available without any external components.

The LGD frame frequency example mentioned below is based on 80kHz oscillation.
{1clock = 12.5us )}

1/18 duty
GO0clock
IR ] T — Pial tbzl ol alom oo lisl s 1 213l
Vor | -
Vi -
v
COMlVZ
Va
M t
le L. frame Sl L frame |
N It “I1

1 frame = 12.5{us} x 60 x 18 = 13.5(ns)
Frame frequency = 1/13.5(ms) = T4.1{(Hz)

New Japan Radko Co. L.
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{5} Interface with MPU

NJUB4EY can be interfaced with both of 4/8-bit MPU and the two-time 4-bit or one-time 8-
bit data transfer is available.

{5—1) 4-bit WU interface

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

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

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

RS

e — Moo
20 W20 WY 2 W A0 NNV A IV A WY J I B VR

E ‘ ¥

Internal Slalus_-———J—o;:mT' “- _|

or, 77X IR/ S e e LN Tne OO0 T
lagtruction Jusy Flag Busy Flag Fnstruction
¥riting Check Check Friting

RS 4
I

k¥

"
L
o3
",

Writing lnstruction jnio  |Readout Bary Fing (BF) Rowdout dats Reg ister (bR
insyruction Regizter (SR aintt Mrees counter{AC)

(5—2) 8-bit WPU interface

RS
R/Y -/ N~
. — NN /N

¥ ¥

laternal Status —_ oparation L__._____[__
b, 22 paua i d Buesy {4 b D e 77X Pn 83 YTZTTT]

Writing Ipstruction into

Busy Flag
Check

Busy Fleg
Theck

Busy Flag
Check

Writing [nsiruction into

Instruction Register (IR} fnstruction Register (IR}
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B ABSOLUTE MAXEMUM RATINGS ( Ta=25°C )
PARAMETER SYHMBOL RATINGS UNIT
Supply Voltage (1) VYoo -0.3~+7.0 y
fnput Voltase Vin - 0.3 ~ Voot0.3 ¥
Operating Temperature Toer - %~+ 80 C
Storage Temperatura Iste - 55~ + 125 C

Note 1) 1§ tha LS| are used on condition above the absolute maximum ratings, the LS| may be de-

strayed.

normal operation.

B ELECTRICAL CHARACTERISTICS

Using the LS within electrical characteristics is strongly recomended for

Use beyond the electric characteristics conditions will cause mal-
function and poor reliability.
Mote 2} Decoupling capacitor should be connected between V. and V.. due to the stabilized
operation for the Voltage Tripler (Doubler).
Note 3) Al voltage values are specified as Vsa = OV
Hote 4} The relation & Voo&Ve 1 >Vss, Voo >VYss&2Vsour, Vas=OV must be maintained.
Turn on Voo and Ve: at same time or turn on Yoo first then turn on Vc: must be required.
If the turn on sequence does not meet above conditions, latch up will occur.

{ Voo=2.4~3.3V , Ta=-20 ~ +15°C )

PARAMETER SYMBOL CONDITIOMNS HEN TYp MAX  UNIT | NOTE
Dperating VYol tage Voo 2.4 3.0 3.3 ¥
vll'l O-BHDD HDD
Input Yoltage Vis 0. 2Nom ) 4
Vou |-lou=0.205mh 2.0
Output Voltage Voo P 05 ¥ 5
Input Leakage Current lvr  f¥in=0 ~ Voo -1 1 A 6
Pul |-up Resist Current -1» | V¥oo=3V.RS.R/N,DB Terminals ] 10 25 50 v
Voltage Dutput Yol f. Yur | Ve i3V, bour=1mA, Ta=25°C -4.6 |- 4.8 ¥
Tripler input Voli_:. Ves 1.8 Voo ¥
Yolt. Effiec Ver | Ruzeo 95.0 | 99.9 %
Bleeder resistance Re Voo-¥s=3¥ 1 K0
Oscillation Freauency fosc | Voo=3Y, Ta=25C i 80 104 kHz
1CD Driving VYoltage Yice {Vsour Terminal, Voo=3V \"Dg—o V?B_ﬁ ¥ 9
Yersion A/B
PARAMNETER SYMBOL CONDITIONS RN TYP A% § UNIT | NOTE
Driver Qn-resist. (COM) Reoms | £1d=50AA1E com.tern.) 20 wl s
Driver On-resist. (SEG) Reeas | E1d=BuA(A) | see.term.) 30
Qperating Current for | Von=3V, fosc=Internal freg 100 200 uh 7
V5 terminal Current Is YooV =3V 100 uh 7
Yersion L/N
PARAMETER SYMBOL CONDITIONS KIN TYP WAYX | UNIT | NOTE
Driver On-resist.(COM) Reoms { EId=10uk(Al] com.tern.) 20 wal s
Driver On-resist. (SEG) Rsec: | £1d=10uA{All see.term.) 30
Operating Current Ino | Ven=3V, fosc=Internal freq 250 uA 7
V5 terminal Current Is Vep=Ve:=3Y ' 170 ul 7
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Note 5} Input/Output structure except LCD driver are shown below:

Input Terminal Structure Input/Output Terminal Structure
\'43] \'81] Ve snps | YO0 Yo
—|$ PUOS S ruosl—lé PUOS _|£ ngms
: o |
s 4

)
ﬁ% sos

S —

E Terminal RS.R/¥ Terminals '"'“ék : (|—«;CH_ oata

NUDS

DBs to DB+ Terminals

Note 6) Apply to the Qutput and Input/Output Terminal.

Mote 7) Except pul l-up resistance current and output driver current.

Mote 8) Except Input/outeut current but incruding the current flow on bieeder 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".

Operating Current and Vs Terminal Current Measurement Circuit

Yoo (#3V)
10 4 F [__ __E;)
Voi Yoo
NIUGAGD
cit ' Vs
4.7 uFEE
c1 ¥sour
1OuF

ves C2% 027
+
B =

4. T uF

Note 9) Rcom and Rszc are the resistance values between power supply terminals (Voo, Vsour)} and
each common terminal (COMy to COM:s/COMMK), and supply voltage (Voo, Vsout) 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.
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Note 10) Apply to the output voltage from each COM and SEG are Jess than =£0.15V against the
LCD driving constant voltage (Voo, V¥sour) at no load condition.

Yol tage Tripler Measurement Circuit Internal Bleader Resistance
and Voitage Fol lower
Vop (+3V) - -~ i o
—T— Voo {+3V)
+
10 uF L —|
i Vai ¥oo
NJUGAGY
c1?t
‘J;- ¥s
4.7 uF -
Ta Lt cl ¥YsouT 10k Q
ves C2% C27
LH—! +| I0OuF
J,: i
4. T uF
vS hd - Vs :
% Voltage tripler Internal NJUGIGY  internal :
Clock Freauency = 10kHz e i
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NJUs4ss

+ Bus timing characteristics (Voo = 2.4~3.3V, Yo = OV, Ta = -20 ~ +75%C)

Write operation { Write from MPU to NJUB4GY )

PARAMETER SYMBOL | MIN MAY | CONDITION | UNIT
Enable Cycle Time tover 1 us
Enable Pulse Width | "High” level | P¥e 400
Enable Rise Time, Fali Time tee, ter : 20
Set up Time [Rs, R/W, E | tus 40 figd | ns
Address Hold Time tan 10
Data Set up Time tpsw 60
Data Hold Time ty 10

Timing Characteristics (Write operation)

3 vl L] v| L]
s Py v..;]§<

t“ t-
> !
R/W \avlll 7'/\',“
— PRy 3l | tu
L :
E Vu | "NV _7/_
DB te: | toow ty
e VM Va lid Datay™
— D B ’ - ni L%
lerce

fig. 1
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Read operation { Read from HNJUB4BY9 to MPU )

PARAMETER SYMBOL | MIN MAX | COMDITION | UNIT
Enable Cycle Time toves 1 us
Enable Puise Width l "High” level | PWen 600
Enable Rise Time, Fall Time ter, tee 20 :

Set up Time |Bs. R/ E | tas 40 fig.2 | ns
Address Hold Time tau 10

Data Delay Time toon 600

Data Hold Time tour 20

Load of BBe to DB-:CL=100 1k

Timing Characteristics {Read operation}

z" L1} vl
RS > v

tu tan

R / w 2 v L™
-—/ e Plen——2 t“:—-_.‘_j\
F ¥im Via

vl‘l
B Vo] Yoo 7_/—
5 ‘-EI'_> k—tpon Lonn
B
’ Ya Lid Data g
-"‘"D BT e L]

tevee

fig. 2
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+ The Input Condition when using the Hardware Reset Circuit

Input Timing
tese
RESET j
| ¥iouy
PARAMETER SYMBOL | CONDAT!ON MIN WAX | UNIT
Reset Input "L” Level Width treL fosc=80kHz 1.2 - 0s

« Power Supply Condition when using the internal initialization cireuit{Ta=-20 ~ +75°C)

PARAMETER SYMBOL | COMDITION HIN MAX  JUNIT
Pover Supply Rise Time tron 0.1 5
Power Supply OFF Time | torr i ne

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

troo torw

0.1msStro0=0ms torralns

torr specifies the power off time in a short pericd off or cvclical onfoff.
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M LCD DRIVING WAVE FORM

COMy
COM:
CO#a
conT9 9

COoNs

CMe
COMr
COMa

COMs

coke T
COMu

COoMiz
COMw

Cl)llu
COMS

COMNwe

COMME

SEG,
SEG,
5EG;
SEG,
SEGs

Voo oo

Vi

v, -l
COM: A

¥a

Vs -

[HRN S
Yy oener

¥z
(.'lfll.!z‘l.3
Ya

O

Vop -

i

LT
COH;,%

vs

Vou
¥i

! ¥
o Hllllh
Va4

Ve

Yo —-epee
TR

vz
SEG, Vs
Ve

Yo

LT o
[THR

SEG: s

TP
ve i

1121314151

1/18 Duty Driving

112131415

114115161718

(L

22

{4

X

£l

22

74

i

74
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W APPLICATION GIRCUITS (1)

{(1)-1 24-character 1-line with lcon Display Example

comk - =
" -

COM8
NJUB459 comg
t

COM16
SEGT

e

!
|
!

SEGE0

(1)-2 12-character 2-line with lcon Display Example

COMVK S o—Sa—0

CoM =14 '

COMB
NJUB469 YO
COMIG
SEG1

SEGE0
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I APPLICATION CIRGUITS ( 2 )

( GOPONCN A9 Pa3edeues S| eSEL|oA SUIALID (07 ) ojduexe 8aeLI0lui (\dH 19 8

*aU| 20|17 JO YIBU BPELY SI (087

-
e
-..

-

CD“NWD“’
b |
8/4
i
| e
]
!
t34
GIFSLIN
1938
..—.-.-.uﬂ’
(%] A
_Io
°R02 .2
09
1 -1
]
12
A2 *
o -=an AU - _Un_ 1n A
0 (- -t - [-H—{1am0o
(M F«[p-Lf v
L

EETY '] 4]
234 024 LEL
£44 w 5
¥ad i I

}
ovda | “
FAT L9

PPPRPPP g O

LY

Lva s |m@l i
08Z=*

ay
4 buol
o oy
Iy (&)

acy 53 LY pge

—

o
.
: - W 18100 3481ig
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MEMO

New Japan Radio Co. Lid.

[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.




