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1. Basic Specifications

1-1 Mechanical specifications:

ltems Nominal Dimension Unit
Dot Matrix 120RGB X 160 DOTS
Module Size (W x H x T) 40.1 X 59.15X 3.9 mm
Viewing Area (W x H) 28.6 X 37.5 mm
Active Area (W X H) 26.625 X 35.505 mm
Dot Size (W x H) 0.207 X 0.207 mm
Dot Pitch (W x H) 0.222 X 0.222 mm
Driving Method 1/160 Duty
1/12 Bias
Driving IC Assembly TAB
1-2 Display Specifications:
Display Descriptions Note
LCD Type COLOR STN (4096 color)
LCD Mode Negative
Polarizer Mode Transflective
Polarizer UV - Cutting With
Polarizer Surface Anti-glare
Background Color Black
Backlight Type LED
Backlight Color White
Viewing Angle 6 O‘clock Direction

Exporse the driver IC under blaze ( luminosity over than 1 cd ) when using the LCM

may cause IC operating failure
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1-3

Outline Dimension

40.140.2
g 38.9%0.1 0.6+0.2
o o E 28.6(V.A) 5.75+0.2 3.940.3
a3 H o2 26.625(A.A) 6.7375+0.2 | 0.4%0.1(PCB)
i |
— —] o
- S cw‘so
| 7 ‘\
| ||
] \‘
| o
|
| Q §
= < ‘ VIEWING DIRECTION ‘ |
I R 120RGBX160 DOTS b1
ol ol 5l 8 | |
A H 23 C?°‘ . 0.222 |
= @ »| v I 0.207
Q3 " | NP 0.074 1 1
i §& 1T 0.059 | O
| OO |
| | |
[, |
‘i R||G||B||R] | é e}
Cc1 [ I[ ||
e 2 [
| Y o
-
B
4 STIFFENER
8 77777
%) (TR T |
— 25 IIIIIIIII]]]IIIIIIIII]I]I 1 I
CONDUCTOR LTI
0 0.3+0.05 H \
29 f 2-RO.3 0.3+0.05
o| 12.0+0.05(p0.5x24) 0.5+0.1
< T
13.0%0.1 13.240.5
NOTE :
LCD : COLOR STN, TRANSFLECTIVE TYPE, NEGATIVE

NoOU ANz

ANTI GLARE TYPE

VIEWING DIRECTION : 6 Q’CLOCK
Top : =20 ~ 70 °C ; Tst : =30 ~ 80 °C
VOP : 16.0 V , 1/160 DUTY , 1/12 BIAS

IC : HM17CM4096-02M
VLED : 5.0 V ; 3 PCS LED CHIP (WHITE)
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1-4 Block Diagram

Main-screen
120(RGB) X 160 dots
4096 COLORS
160
360
HMl
A A A A ‘
ight
A o
0wl U wn ox L
ol °© unla x 2 o ©
- o 3 - - x -
MP U

/ C
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1-5 GRAM Address

RAM 1 {2096 color mode)
SEGD SEG1 SEG126 SEG1ZT
Eﬂg; Palane R | Palete G | Pakile B | Fastie R | Peene G | Pakie B | | Paksils & | Palaile G | Palstie 8 | Paene R | Palsile G | Pasns B
EEE -
EE*&E-:EHEEBEJ%EEEEEE:-EEE-::E EEEEE'L#-:E-EE R EEEREEEEEEEE
H=0iH Ha0H A=TEH W=TFH
PG| 2 )0 Y] =] =] ] i . | | = e v o I B | e =] o | ol ol
#5555555333:5555585558:& aaaaaﬁﬂuaﬂﬁuﬁaaaaﬁﬂﬁqcﬁn
#=TFH A=TEH ®=01H X=00H
TRep ] T R = o | o ) e = - e m| el = el o] ] | ] a| : .
=l hEEEEEEEEEE:EEEEEE#EEEEu aaﬁEEE#EEEEaaaaahﬁﬁaqEEn
-]
£ A=00H A=0H A=TEH X=TFH
R EA L] == dal=le — == . =] e = -
;_-',,'DEEEE|3EEEnﬂEEEE|EE#EEE.:E‘ 554#&4‘&235355435 HE"EEEE'
A=TFH A=TEH x=01H %=00H
i|1x )= il o =l =| = :’.l ol — = .:‘.I o] ] = e el -
&.EEEEEIEEE&.:%EDEEEE“EEE.:E A 3‘5335355535534631:3'
X=i00H X=01H A=02H %=03H *=FCH A=FOH H=FEH X=FFH
nfoyogo . . - - . - . E
P e Bt e e s e e e et e e et s EEEEE.:EEEEE.:.EEEEE:.EE#EED
X=FEH X=FFH A=FCH A=FOH x=0zH =03 x=00H =01H
ofojofq
SRR EEE R EE R EE E EEEEEEEE I EEEEE EE EE B E EE E R B s R
A=il0H A=l1H HeiH HeiaH Xe=FGH A=EDOH xX=FEH A=FFH
of1]ofo ; _ ~ . . - -
EE;EE#HEEE:EEE:-E‘EE#EEH:E‘ Eﬁnﬂb%‘ EEE:.EEE-:EEEBE“EEEE'
=
= %=FEH R=FFH H=FCH %=FOH x=02H A= ¥=00H ®=01H
nl1joy = L= [1E: B= L5l B e = - = g =] - - - [= [ I
EEﬁHEEIEEE&:ﬂdSﬂEEEﬁIEEE:E aﬂnﬂEEEiégﬁ:.EEEciﬂEEE#dEcﬁ'
W=l ®=01H WsizH W= Fili ¥sEEH s Bk
I'I":II'IFI:W'WMNF-Q-FWUH'._.“!—-:FF—WWH-'TMNFQ L il e e e R e L RS = e = L = e Bl
(= N o | o (o ] o’ Fo) o o P o] o o o ] o o | o] o i [= m| = o fml o o P Pat e ] o e | Je i ] o o e Yl
A=EEHIL) #=BFH H=BOH x=BEHHI| | %=01HIL) H=02 H=0oH A= HH]
1 EI K K _ ) i _ . i ol el sl .
EEREE EEEEEEEEE EEEEEEEEEE EE.:.EEEEEEE:.E::EEEEE.:.EEEE%
RAM Map 2 | 256 color mode )
| SEG0 SEG BEG 106 SEG12r
ﬁmm .,_ﬂFaltﬂuH Paletin G | Palette B | Paletic B | Paletis G | Paktic B Paletis & | Paletic & | Paletin @ | Palotie R F:I:-teElF':lnkeB
—- LY
= = 2y = - - = = =] — n| - o rl =| =
& i i m | Eu]!&' EEI 3 m & i | i & 1]
Km D WeilH WaTEH K=TFH
ME B EIR ] ~ B |
] ----EEEE|EE¢.E-- EEEEEEEE BEE EEEEIEE:.E- IR EEEEEEE
I
= W= TFH ¥sTEH w=diH wslioH
HE BRI E . i . o o . -
---QEIHEIEEDE----EI%EEEE:E‘ ' E#EHEEDE' -EEBEEEsq
Famank T} The LS50 &% of mmavnad vacent bils undar 256 color mods 0 up with “7°

Femark 2} Ba carafid &f the difarence badaean 258 color mode and i § gradation maoTived 256 color moda )
Famark 3| There is mo oata compatibify behween fral was wither al C286 = 07 and thal waes done o C256 = 17,
Famark 4| Tha 16 bX accass mode is nol avaimble under 286 color mode bt oody 4 bt access is possibie:
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1-6 Interface Pin Connection:

Pin | Pin Symbol |I/O Connected to Description
No.
1 VDD - Power supply  |Power supply VDD:3V.
2 /IRES I MPU Reset pin.
3 ICS I MPU Chip select input for color screen.
4 RS I MPU Data\command selection.
5 VSS - Power supply  |Power supply GND.
6 IWR I MPU Write select input.
7 /IRD I MPU Read select input
8 DBO 1/0 MPU Data bitO.
9 DB1 1/0 MPU Data bit1.
10 DB2 1/0 MPU Data bit2.
11 DB3 1/0 MPU Data bit3.
12 DB4 /O MPU Data bit4.
13 DB5 /0 MPU Data bit5.
14 DB6 /0 MPU Data bit6.
15 DB7 /0 MPU Data bit7.
16 DB8 /0 MPU Data bit8.
17 DB9 /0 MPU Data bit9.
18 DB10 /O MPU Data bit10.
19 DB11 /O MPU Data bit11.
20 DB12 /0 MPU Data bit12.
21 DB13 /0 MPU Data bit13.
22 DB14 /0 MPU Data bit14.
23 DB15 /0 MPU Data bit15.
24 LEDA - | LED Power supply |LED backlight anode input (+5V).
25 LEDK - | LED Power supply |[LED backlight cathode input (OV).

URT *=——UNITED RADIANT TECHNOLOGY CORP.
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2. Electrical Characteristics

2.1 Absolute Maximum Ratings

(GND=0V)
Items Symbol Min. Max. Unit
Supply voltage for logics VDD -0.3 +4.0 A"
Supply voltage for driving LCD Vicp -0.3 +20 \Y
Input voltage Vin -0.3 VDD+0.3 A%
Operating temperature range Top -20 70
Storage temperature range Tsr -30 80

URT
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2.2 DC Characteristics
(VCC=3.0+ 0.5V.,GND=0V, T,=25 )

Items Symbol | Min. Typ. Max. Unit | Condition
Supply voltage (Logic) Vce - 3.0 - \"
Supply voltage (LCD) Vop 15.7 16.0 16.3 A% *NOTELI
Input high level voltage Via |0.8VDD - VDD A%
Input low level voltage ViL 0 - 0.2VDD VvV
Power supply current (VDD) Icc - 4.0 8.0 mA *NOTE2
Power supply current (LED) lied - 35.0 - mA *NOTE2

*NOTEI1 : Min. and Max. Voltage is specified as the voltage within the condition of
operational temperature range -20 ~70

Typ. Voltage is specified as module driving condition: Tg=25

*NOTE2 :
Measuring Condition:
Standard Value MAX.
Ta =25
VDD-VSS =3.0V
Viour-VSS = Vop at optimum contrast
Duty = 1/160 Duty
Bias = 1/12 Bias

Display Pattern = Checkered pattern

U'R'T‘:UNITED RADIANT TECHNOLOGY CORP. Page:7  Next: 8




2.3 AC Characteristic

SYSTEM BUS READ { WRITE TIMING (80 series CPU interface)

(WRITE TIMIML)

Lasa

[

L

CE
RS
WR 1| X : |
e — A |
L J
tres |
ol ]
D, - Oy, :}
t TN
- -
(Wom=2,5-3.3Y, Ta=-30-+85"C}
ITEM SYMBOL | CONDITION RN, hAAZ, LUHIT PORT
Address hold timing Lirw L1 ns F]
Acldress sabup timing o LA 1% RE
Swstam cyela timindg A gy s
Wimila L° pulse width bamaan a5 e WR
Write "H™ pulse widih | poa— 35 ns
Data setup timing s a0 G 0, -0
Crata huald timing loiia 5 it ! =
(=2, 2--2 5V, Ta=-30-+85°C)
ITEM SYMBOL | CONDITION BRI, WA, UMIT FORT
Address hold timing | . 0 ns TS
Address setup timing Lz 0 ns RS
Systam cycla timing e 160 ns
Write "L” pulse width Rariws 7o ns WR
Write "H™ pulse width bovmiwn 7o ns
Drata setup timing Ipes 40 ns 0. -0
Crata hald timing b 5 ns ! -
(Vop=1.7-2.2V, Ta=-30-+85"0)
ITEM SYMBOL | CONDITION R haa, LMIT PORT
Address hold timing | . 0 ns 5
Address setup timing - ] ns RS
Systemn cycle timing fves 180 n=
‘Wirite "L” pulse width | - a0 ns WR
Wirite "H” pulse width | F—— a0 ns
Drata satup timing . i n= 0.-D0
Lata haald tming | 14 NE] !

nolica) Al liming referencs is 20% and 80% of Vo, and B0%

URT
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(READ TIMING)

Lazn IM-H
o 5 - -
cs
e X X
o 1'\-‘|'|-C.I!l
RO 1 N . 3 i |\:
ol — W HHAA I
ko
D- - D|
- Im 0] |
L YAl
ol L
[Wpp=d G55V, TasS0-+8570)
ITEM SYMBOL | cONDITION I WA LUMIT PORT
Addrass hald iming lua 1] ns o5
Address satup timing  — 1] ns b=
System cycle timing tovce 180 E —
rsad "L” pulse width T B0 ns RD
raad H [:k-'lf‘-l" width I-,',-| HIHE &l ns
read data output delay time tincs CL=15pF B0 ns 0. -0
read data outpui hold time i i) ne oo
(V=222 8V, Ta=-30-+85C)
ITEM SYMBOL | conNDITION [ hA X LIMIT PORT
Address hold iming | . i} ns C5
Address setup timing tam i) ns RS
Systarn cycle ming Reves 180 it =
read "L” pulse width b 80 ns RD
raad "H” pulse width Lo &0 s
read data output delay time tnnes CL=15pF B0 ne O. - O
read data output hold time bania 0 ns !
(Vio=1.7-2.2V, Ta=-30—+85"C)
ITEM SYMBOL | CONDITION BN, hAAX LIMIT PORT
Address hald timing ta 0 s TE
Address setup Hming - 0 ns RE
System cycle timing P 250 s
revad L° pulse width —— 120 ns RD
raad “H” pulse width AWRHAE 120 1
read data output delay time lxncs CL=15pF 110 ns 0. -0
raad data outpul hedd lime bnpin Q n& '

nohioe)

Al trming refarence 15 20% and BO% of Vi, and B0%
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Reset Timing Characteristics

RESET INPUT TIMING

ﬁ_\{-

\ S
|r'||Er‘"a| status /X\ H'-'F'E‘:'” REE'E'-I {:':"”:'EII':'”
Wpp=24-3, 3, Ta=-30-+85C)
ITEM SYMBOL | CONDITION KN, M, LINIT PORT
Feset time Ig 1.0 L5
RES°L" pulse width - 10.0 us RES
(Vpp=1.7-2.4V, Ta=-30-+85°C)
ITEM SYMBOL | CcOMNDITION KN, A, LIMIT PORT
Raszat ima I g 1k
RES“L" pulse width - 10.0 mn RES

rofice] Al liming refarencs is 20% and B0% of W, and B0%.

URT
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Display Control Timing

CLE _\

1I'l |

S 4

FLM

r.'\ll.l.l

FR

QUTPUT TIMING

LV =2 4-3 3 Ta=30-+457C)

ITEM SYMBOL | CONDITION KM hAK. LINIT PORT
FLM delay timing NiiEr s 0 500 ns FLM
FE celay timing b CL=15pF il =00 s FR
CL delay liming ey 0 200 I CL
OUTPUT TIMIMNL [Vpp=1.7-2.4Y, Ta=-30-+85C]
ITEM SYMBOL | CONDITHIN MM, MAX, LIMIT PORT
FLM delay timing Rorim i 1000 ns FLM
FR delay timing | CL=15pF 1] 1000 s FR
CL delay timing e 0 200 s CL
nolice) Al Timing referance is 20% and B0% of Vi, and 80%
——U°R'T‘——UNITED RADIANT TECHNOLOGY CORP. Page: 11 Next: 12




Sour ce Clock Input timing

QsC,
(Wpp=1.7-3.3Y, Ta=-30-+85C)

ITEM SYMBOL | CONDITION MIN. MAX. LINIT FORT
DEC H pulse width (1) —— 0.555 0.800 s 05C,
0SC, "L pulse width (1) teseims 0.555 0.800 us a
OSC, "H pulsa width {2} —— 246 3.54 LS asc,
0SC, "L pulse width (2) - 246 3.54 LS a2
0S5C, "H pulse width {3} —— 1640 244 LS 0sC,
OSC, "L pulse width (3) tesermn 164 24.4 LS ¢

notice}  All Bring reference is 20% and 80% of V_; and 80%.

1. Applicable under gradation display, MON="0", PWK="0"

2. Applicable under fored gradation display, MON="0" PWM="1"

3. Applicable under BW display, MON="1"

URT
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3. Optical Characteristics

3.1 Optical Characteristics

Driving Condition

ltem Voltage Duty Bias
valu 16.0 1/160 V12
Electrical/Optical Characteristics
No Item Symbol/Temp. MIN. | TYP. | MAX. |Unit.| Remarks
-20
1 [Vop Voltage 25 - - - | v | Note2
70 - - -
220 - - -
Tr 25 - -
. 70 - - -
2 | Response Time 0 _ _ — | ms| Note4
Tf 25 - -
70 - - -
Viewing|Front-Rear| ®1 - -
. ®=270 .
3 Angle |Left-Right| ©2 - - _|deg:| Notel
4 |Contrast Ratio Cr 25 - - - | Note3

URT
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3.2 Definition of Optical Characteristics
Measurement Condition
L: LI GHT SOURCE
PM: LI GHT RECEI VI NG PHOTOMULTI PLI ER TUBE
[ Note 4] Definition of Response|Tin
P M 0
\X( Non—sele‘ctﬁeiISCttae@ St ate Non} sel
12H Transmittahce ‘
(%)
9 H v _J 4y / 90%909%
\ ‘ /
6 H \X\
L 10% fﬁo%
TEMPERATURE CONTROL CHAMBER
. —
[ Note 1] Definition of Viewing Angle
Viewing Direction: W=270"° Measur ement Condition: Viewing |Ang
0° 0°
61 92 02
% Vi ewi ng Dir elcetfi Right [ Note 3] Definition of Contrast| Ra
Vi ewing Directior’(a)_ Con Traqs[Eitt.an_ce under Noh-se
ransmittance under Sgl ec
(b). Measurement Condition: Viewin
[ Not e 2] Definition of "Vth®"
Transmittance
10Q%
Non-selected
Waveform
Selecte
Waveform
0
(Less CYnh(tParsatcMti lg2Clrosst al k)
(a). Vth1l: p=270°61=10°, Selected Waveform 50% Transmittance
(b). Vth1l: py=270° 61=40"° Nonesel ected Waveform 70% Transmittan
UUROTE
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4. Control And Display Command

4-1 Reset Function

HM17CM4096 is initialized as following description when RES terminal is set to "L".

INITIAL SETTING CONDITION (default setling)

0D 00 =] O3 On I L3 RO =

. display RAM

. X address

.Y address

. display start line

. display ON/OFF

. positive/negative

. display duty ratio

. nline inversion

. COM shift direction
10,
1.
12.
13.
14.
15,
16.
17.
18.
19,
20,
21.
22,
23,
24,
25,
286.
27,
28.
29,
30.
a1,
32,
33.
34,
35.

increment mode
REF maode

data SWAP mode
electric volume
power circuit
display mode

bias ratio

gradation palette 0
gradation palatte 1
gradation palette 2
gradation palette 3
gradation palette 4
gradation palette 5
gradation palette &
gradation palette 7
gradation palette 8
gradation palette 9
gradation palette 10
gradation palette 11
gradation palette 12
gradation palette 13
gradation palette 14
gradation palette 15
gradation mode
HAM data length
discharge register

» Unknown

: 00, sel

: 00, sat

1 line value 0

: display OFF

: positive

11163

o nimversion disable

s COMO — COM,;,

s increment OFF

: positive

r OFF
:{0,0,0,0,0,0.0)

: OFF

: gradation display mode
: 1/9 bias

{0, 0,
{0, 0,
(U
{0, 0,
{0, 1.
0,1,
{0, 1.
(0,1,
{1, 0,
{1, 0,
{1,0,
{1, 0,
1,1,
{1, 1.
(1, 1,
(1,1,
: vanahle mﬂde
: 8-bit mode
20"

0)
1)
1)
1)

Y I-F - -y -y -y
=
o

U R T *=—UNITED RADIANT TECHNOLOGY CORP.
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4-1.1 Discharge Circuit

The discharge circuit of valtage (V ., V,~V,) stabilization capacitor is built in the HM17CM4096
To discharge the capacitors, set the DIS register to "17 or sel the RES temminal fo
‘L"{discharge when only "L" period).  When built-in power supply circuit is used. buili-in power
supply circult should be disabled (DCON, AMPON = °0,0%) before discharging of the capacitor is

execulad,
Do nad tum on the intemal power supply and external power supply (Voo V=V Yoo} during

discharging is executed.

4-1.2 Power Off

| Any operation states

| Funetion setting by command {(user setting) * HALT command set or reset operation
(AN LCD drivar oudpul 5 W level)

* Discharge command s&t
{Discharga of V., V=, capacilor)

WAIT

Ve, Vog-Ves power OFF

Before turming off the power, be sure o execute HALT or RESET command 1o make LCD

driver outpul OFF slate
And if the level of Ve and Vo are different (not common but different source), Ve terminal

should be tumed ORYOFF during Vop terminal voltage maintain voltage level,

EU°R'T':UNITED RADIANT TECHNOLOGY CORP. Page: 16 Next: 17




4.2 Instruction Table

INSTRUCTION TABLE (1}

e CiDE (A0 seres UF) conds i .
IMS ST ;
il cs | rs | ro [wr]re,|re s f o0 | o Jos | og ] oo fos [ o | o R
PR
i d
Eiﬂ'iﬂt,a‘.a O g O o 1 e o Read Dala |Read cut from display RAR
[ address . address  asling of dsplay
fower) [0, 1O OQOQofogo|0 fasjalaal,, .
[ address : . address sailing of display]
] ] o o | o |
wpper) (141 TV Do Ooqogo]ofo] famefor o axg,,
i H
I address - - I address salting of display
1] i 0 0y A | AY ) | A
gower) 2l C1TLTLOP0C ) LN I I I ) ST
I address . V¥ address sating of display

aq 011 { i &y | my, | A
- [m'-ulll Pyojoyojogojog1| " ']Fl-ﬁ.h'l

PsEpday slat line sel . o Al Y adcess saling coiresonds
iloser | |_-1-H|| NN . I""'lb.-hn:.nlnl.u‘.lm.-d-:: mine d reer.

Je=pday slan lime sl

& AN Y addmss saling coimasfondts
{upper)  [Syl]

N A I '
1 ! L R e N L il ] I"-'L"ll:-.'\.-'..'nll.-\.I.ll'.lllr'n:d'-'.:|n|n|:||-:|rr.-‘:r

M lina Inverskan ==l

flower) [ﬁ“|| 1} 1 1 0 0] 0 i i i 1 0 N:I k- NI HDI':I.A.'lIlIl\'hI":llI'rCll'll Ine e rsion

'“'""""“:L‘;;_l;l* mal oL oo oo ]| | me || rs e frsnns s o merscn

[;I‘E-FllJ:l' conbnzds 1) SHI W0 | ALL | SR

OFF
=l M| o
y L BFLTY pueldiel | BRI
isplaycontok2) ol oy lalalolols]olol s [7E]m ] RE punsm i o
[94l] ) v | n ]| ar] gy ot peup,
H F: sapTeni posfres | negathes
T wirsdow wbecion
prorementcontral | ool sty lolololol 1ol 1] o fwmfam)anamp s g uesn

|-':'- II - ALY roremanl
H P . TR
anr] e | oo | ac PRPOn inmal oP mp. o

Poweer control

prifigogojofjaof1joft1)il- o * HaLT i
[En]| OMILT | ON | | ook boosing s 08, A0L: ress
JLED duby == i ~
h - I| N PG o |ofogt 10| 0 j0sfos,] oS, chdieer duly raio sel
=

JEaoalng ooelicien] =4l . i

cul “17 1] oo lofofa o] e

w0 S0 fimes mel

Jiilas ralia s

|E"|| ola i ofjolofafili)a|o] 8B | oo s sa

FEGJRE flag sed

F(Eleg|31er-s.et[FH|| g | oo oot 1| |rETRe|R
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INSTRUCTION TABLE (3}

TRUCTIO CODE (&) sanes LUF) coda -
INETRLUCTION unclian
= - RE | FD '|.'|.'IE|I'-':E ARERE ] Oy | O f O | Do f Oy § 05 | By | Dw
[orachlion  galale Ry - . _ PRy PR PR ER T Vala salling on gradation pake
LT, sel (ko ) 0] TP oqooyrgo]e)a) 0 e e e mlmes-on mirs-:
[Cradation palele K . . PR vala safling on gradallion pakals
1 iTjojogofjigoypeyali ' ' ) ol ™ -
|-y a8l juppen |'|H'| PHu R, iIF2=00 | RelPS=1)
[Cradalon palele K . . PRIPRY | PR PR Vale satling on gradalion pakals
LRy et iower [ 24 TRVROO O oo ° frae]ere | |rrfrirs-o mirs-s
[Crachlion palelle K, ~ PR ale soflig on gmdalion paloRs
f i} - . . ol Pt o ;
LT B3l U I-"H'I 1 1 0 v 1 “ 1 1 PR, IRPE-00 ! Ry i FS
joracalon palelle R _ FRIPRL | PRL| PR vabe sofling on gmdalion palofc
LR il o] [dy] L Hee)e ' 1 o1 PRsoft g (P Py | Py JR PSS 0 | Ry (P51
joradalon palelle kB - a i Ry fvake soflrg on gradalion paboic
L-Rgsel  (uppan [5u) Tprpegepog o AFS | Ry (PS=1
jrachalon palelle K 1 i alala , i i i PR PR | PRI | PR siflirg on gadalion pabofc
LR sai Mo Ic“] PR PR : PR, | PR = el :Euu:*-. 15
irachition  gpelalle R PR 1 sitlng on gradalion paleic
— [ ] 1] = 5 .
L~ Hp &l U= I.'..I 1 1 / L 1 1 1 1 PR Teli ) Ry PE=1)
jradation palalls Ry 1 i i a i 1 1 aln a PR IFB_. PRl ‘E.. ! :\.-.Ii.l.l- h--'ll.ll on gna farlbomn [iabemy
LRy sai {kuser] |52_|P| - PR _ PR, | PR, RyPS=00 1 Ry, (PS=1
Crachation  palalle Ry . PR, Valie salling on gradalion palen:
= [ j 0 [ il el Rt L
T 5et g [3d T 1] ‘ PRI FS=0) | Ry; P5=1
oradlation  pelalis R ’ 1 i i i 1 I A 1 f FR PR | PR,.f ='E\. JPVakis sl on gradalion pealens
L Py sed dlowar] [y - PR PR | PR N R OPS =00 1 Ry [PE=1
[Craclabion  pelale e - PR alie salling on gradalion pakoR
) i i i i 5 o o ; -
Ry sat tuppart  [Bid T Tt epT PR RS =0 | Ry (P51
[Cracalion  pelalia R FRIPR | PR PR FVakie sallire] on gradaiion ok
. ogpofqi [ 1] e Pl e e
LRy 5ol (howar] S 1 e Tyt PR PR | PR | PR J R PS5 =i R (P51
jCraclaticn palalis Ry . . PR MVals sl on gradaiion paleis
glofpi ] o . . .
LRy 5ol cuppary  [Dyd L I N J B I Tt 1 PR RPE=00 { By, (P51
r'ﬂ: maqister sel | Fy 1 1 L ILI-"I O ity 1 1 1 1 § 1S RE; | REy | RE; IRz Hia) setiing
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INSTRUCTION TABLE (3}

CODE (B0 series IF) code ;
INSTRLUICTION Tunslicin
CS|RS|RD |WRIRE:RERES D A D | 0% J O D 1 D | O, | Dy

Waahibon geilells Ry
| sl v []

i - . IRyl eR | PR PRy Pealus saliing on gradabion pakals
a11 T g1t pogaygoe]e]dlmlealm., PR R P Ry [PS=1

[Coraclabion palelle  H, ~ N _ . . . IenaPalun sating on gradalion pakols
L Ra et uppest [ 4] G N R R R R R A PR R PS=h § Ry [FS=1

[Cradalion  paletle G PG PG PO PG Walue saHing on gradation palos

|+ p Bl Iy [2,.] H 1 1 o 1 0 W u 1 WY P, | Py | Py || P ol FS=08 | Gu{PS=1]
[Cracalion paletle Gy - i . . . |Pofvalue sating on gradabion palets
Lgsstiupen [ 17112100000 P bS04 / Ga (PS=11

[Grachlion paletle 05,

P B Pt P alus saling on gradabion paloic
L~ o Bl o b [—1,.] =

afrprlofolr oo |o] o el rele e airsa)

joradalon palstle i) - ~ . , . |Pg g ¥slue sating on gradation pakoiic
L cosct ppen [5] | © 11 |ogaft I 3 PO |G PS8 F Gy iP5=1]

joraalon palslle gl 9 1 lolali 1 7 1 1 1o PO PO PO PO Walue saiting on gmdalion pakelc
L Cgsat owens  [Ba] 4 B 2o e e, iFRen f GeiPsE1s
[Grachation pakstle G = ~ . . . |PofWalus sslirg on gradalion paleic
- il '] i i} i} il _ =
LGt [uppar _-'-|| 1 1 o 1 ] 1 1 1 -'\...._.‘.|h-h 0 GgiPS=1)
[Crechition pakdls & A " 1 aln i 0 1 - ala PO | PO POl PO value salling on gradation palen:
L1, 50l [kawer IFI-I. W W < PG, PO, | P, | PG, Gy FR=Dh [ Gg IPSa1)
[orachlion  palele ) . . Pe P ¥alue seling on gadalion palel
et LR R R R R BN R Pl |G PS=0)  Gg PS=1)

[Cracaticn pakdle 5 ala s lolalilols 1K PO PO PO PO value sating on gradaton pakes
L gt (hvwrmiry [ dyy] - = * = PO | PO | PO | PO G, IFE=D

GgPS=1}

[Craclation pakdle 5 . . . . . |PoYaElus saling on gradation palen:
il '] i il i by [ b -

L+ G mal (UpEari |E"| 1 1 1 1 - ! 1 S IFE=0b 7 Gy (PS=1)

[Cracalicn paktles 5 A | 1 lola A E 1 ala PO P3PS PO aun satling on qgradabion pake

L., zat fower) l:H. 1 PO, |F3, | Fa.. | PO g PE=08 / Qg (PS=1}

[Cracation  palkils
LG sat iuppans Dy

SPEEUE saling on gradaion [k
vl | PR =08 {.1:.}':-\. 1]

FEregmber saf [Pl O | 1§ 1 ] O QU QO oty 1§ 1 | 1 ) 1 )T Ry | REy | R R E fag ssitng

:U°R'T‘:UNITED RADIANT TECHNOLOGY CORP. Page: 19 Next: 20




INSTRUCTION TAELE (4)

CODE (80 series IF) code
INSTRUCTION - functi
TS | RS | RO [WR]RE; | RE | REJ] v | 0 MR ERE Ll
doddlion pakate Gef 1lbalalalalaldlala i [Pe/|PePos|Po/ fVake selling on gradalion paleti
gy Bl o) O] 17 “ ¥ P s | Py [P | PG |Gl PE ) 1§ Gy (P =1 b
Sadalion  pakles Gy = N . PG selling on gradalion pokss
Gy sel upperi  [14] N L L L R R R 1 PG o PS= Gy IPS=1k
el palete U . | 1lalala ilaln 0 I-'li..lll-"[': ARG PG vae ssiling on gradation palstia
Gsatfiowers  [2] | ¥ ‘ " PG PG | Pe. P o Pea G PR
sadalion paletle G ililalalalilealo il PG/ [Vake selling on grsdation pakets
Geseluppen [3x] | * ¥ PLo | PR | Gy (PE=1)
aadlion  palebe B 0 0 i " A 1 0 PES PR PH | PR VAl selling on Jradation pakehe
Ay satfiowers ] [ Y]] 1" FBuw, | PBa | P | P BglPS=0} 1/ By{P5=1)
Aadalion  paells B tlatlaolalalilaly i : : . |PEgsfvane selling on grodation kel
Hyset (uppen) [S] | © L v PB |8, iP5 =0}/ By IF5=1]
I'::'" Mk pEves by i | i il i 1 | i i 0 PR PR, PR Vel salling on gredation palstia
LH, mat [lwar]  [6) - - - Pl | PHy | P8 | PH J8,(PS=0) f BIP5=1)
Fadalion  paetie Bl ilalalalalilal i . FE [Vake selling on gredalion pakedis
|-, =2l | upper) [-erI * - = PH. 185PE=0}f By {PE=1]}
sadalion  palale B o i i 0 i i i . 0 0 PE PR PR PR VAl selling on gradation palehs
“Hysel jower)  [8] | P P2 P, | PEL P S=0) B FE=1)
Aadalion  paletie B “ F : . |PEgsfvale selling on grodation pakstie
Bwsel igpert [Hd | L L N N I 0 1 FEuw B (PE=0} / BgFSe1)
Gradalion paletie By o ililalolalailalo o [PRe|Pa Pa. | PRy fVake seling on grdation palstia
“H ;5o {Iowarh I.‘:"H.I = P [P || Fi | Pl JB PS5 =0}/ By (PS=1)
JaLlKN padahia - - P 5 FEg/ [Vale sellngg o Jroslaicn paiels
fooaton pane & Lo Do 0 1
L~ Hyy 561 {UpDR IE'HI = - FE.y HylPE=0) i Hy iP5=1}
amklion  palelle Byl . PR PR PR PR Vale selling on gredation paletie]
“H S]] dell E o i i 0 i " i 1 0 k )
“Hgsel fower) O] | Pl g | PR | PR | PR 8, (P S0} § By P21
Fadalon  palalie Fy a i i 0 f 1 i . 1 ! ) . regs Iake selling on gradation pasetie
L Agsal iugpar) [yl | © P [P 5=0} i B (FE=1)
FE registerss R L2 Q0 0 O e 1ot 1 |TST.| RE; | RE, | R nIRE Nz s=tling
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INSTRUCTION TABLE (5}

LPODE (80 senes IF) code
INSTRULETION S — _I
CS RS | RD \WRRE; |[RE | FEG D | Do f Dw | By | D | B | Oy | Dy

hmetion

joraclalion palelte Hy

LB,y st oy [0]

. = = PRy PR PR PR e seiling on gracalion pakete
0 1T1ofp1 oo |iofa]o nn_l_lpn__ pq__lpn_ PuiPS=0) { BgiPS=1}

farsdation  paklis By . . PaL P seltig on arachlion pakdie
] 1 1 i (1] ] Li] - - : , y .
LByl fupperh [144 0 M oo ' Pl P (PS=il)  BgiPS=1)

foradation  pakite B
LBy sl dowar]  [2]

3 - & | PB | PEG |PE PR |l sellng on gracalon pakdle
a Tjaojrfeqogofogr)o ?B.._IF'B,,_ P8, [PB., JB P S=000 By IP5=1)

Iaakiion paklls PH i selling on grackilion pakle]
1 i o 1 i % . ; o [ ik
LB st qupper)  [3,4 o 0 Fpogofo PH o JB PS5 =0} { By (P51}
[Cradation  paklte B . 1 1 . i lolae Dn._lm..-lr-n JlPa g e selling on graclalion pakhe
<, ol dower]  [dy 0 0 Fpogo U BRUNY [0 -0 T (= VP T T - T
IFaktion  paklts B |FE e sellig o orackilon paksle
. " i . . . o 3 i
ST — [51] r.' 1 i | Lk i 0 1 L | PB . JyiPS =i} BgiPS=1)

s play slan command . - - - Nar ;
r ll . [M ] 1 110 1 il BN Ei] 1 1 0 |50 50 |55 | 50 fCammon driver scan siart sef
-]

s piay conirol signas Dt Enable of
" " s | s . e ol
culpul snable [Tl o AR R A = ICL FLM.FR,CLK sigrals
M - wwiabls 13 T 2 gy
alsltalalslalalilalalolr]ce|m]rm mte vabctin
8] o SVl ow | Es |1 | oo feate 298 cokor Meds
Do ; paceivilt ek, psticd

= © hegh spesd wnle inot Sbe
Wi e LT

CKES 5 © alfwcims 13 bi FAR palsciion
- . cacll nler sl seiien

3 : R e bersgih B A1 1
= d
oy | o b o E|.:.|,|l::rl:: vl |ewel setirg

Display sedeclion

JRAM dalsm langeh sat HS

sd ol fol oo |ofo]r W

g

BE st b= ol cxoninol . - o
[— ™ { Tt o1 of

BE kit b= ol s coninod . f s o I , |Electric volums: lewel seting
p—— (Bl 0 1ot jaxjog1iof1]1 I | | Oy upper

[~

| i | ] i his Wi
“solklor B oonied i L il i i o i A, | RF, | R | conieal e fendback ressior of

- el

od ©1 T

|Dischargs the Capacitors of

\F Nl
thes Vipn Wi~V

s chare . . o . . . §
1 0 1Tj1aofpt o111 O3
[Eul

JE register set alala]olonfofoal 11011 =] |re | re|RE fag seting

[Py

pudress Bel kr miemal - dedcress for Adidmss s for mlemal regiva

e bsler reading [C-Il 0 . 1o 1 B 1 1jogo regiier ading reading ol

r'll-."n.lll-.-'ml-.'|l:~|-! O IO RCET I IR CR N EE I I I Read Data Ill'l:eruul register read oul
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INETRUCTION TABLE (&)

NSTRUCTION COUE (%) sares 1) code function
cs | rs | @0 [welrs,|reJref o f o 0. J o | & [ o | oy | o

’:::"Ihl:t;l'j“'k"““l‘:lull olililoliloliloloelalo|e|ec|ex|em|xandanress under window meds
":L"I:::":r:'l'_d““'*ﬂull ol1l1]al1lol1bolelo]1|e]|ee]en]en | andaniess umer wndow mede
[Fow el 1 scdres ||:- tl1lol1lolabolaeli]ol|ewn|en|ernler)r endadiess under wndow mode
sal [lrwar 124l
#;:_T::;THMHE,,|| glil1jofifjojigafaoli]|q|en]|evfer]er|randadiess under wendow moda
et O[]0 ] oo [0 fo ][] e e
e e L L L P e
e w0 o[ oo o [ e e e
e aanonnnonnnE e
posessem Lol o[ [ Lo [ T [ |e eremsta o
i;tﬁ?::wvu?ﬂlll,::;:l gty 1 o1 fog1g11apoif ! - : F‘HII.-FI:-EII:I-'-HBy'mlmn-,wlullu
[rimesconst o fa ool o]t o [ | R | s mess sescion
RE ragisiar sel [F"|| ol 1 110 forsjortjay 141 1 1 |T8T.| RE; | RE; nE\,.IF-EE Mg salling
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4.3

WRITE DIPLAY DATA ON RAM

| nstruction Descriptions

| cslrs|ao[welre|refre]| [ooloflolololololo]
| L i) 1 ) D A | Lhisplay BARK write data
Wiritirg 1he 8-b#t display RAM data af specified X, ¥ address
READ DISPLAY DATA FROM RAM
cs | rs | R0 | wr | RE, | RE, | RE, o, los o lo, | oyl o, | o, | o
1] 1] d] 1 L T Display RAM read data

Reading out the B-bil display RAM data from specdfied X, ¥ addrass.
Oire durmimyy réad cycle s reeded aller X, Y address 15 sel

X ADDRESSREGISTER SET

' cs | rRs | RO | wr ] RE; | RE, | RE, D; o, o lo. 1o | o |o
{ 1 1 ] I { { i (1] 1] ] B, | A¥, | A, | AX,
{reset AXy~A0(, =0y read address:Oy)
cs |rs | ko | wrlre, | RE | RE Dy | oo o, o lo; by Q,_I
{ 1 i 0 0 { { 0 0 1] i Ay | AN, | A | AN,
{resed (AX,~AX =0y, read address:1)
Sefting the X direction address set Sed the lower 4-bits fest and then upger 4-hits later
Please s=1 from lovwer hit
Y ADDRESSREGISTER SET
c5 | s | RD vﬁl RE, | RE, | RE, o, o, ol o, |l o] o, | oDy I D
{0 i | 1] 1] 0 { { 0 1 1] &Y | AYS | AY. I MY
(resetAY =~AY,=0, read address:z,)
s | rs | a0 vr] RE;|RE, JREC] |O JOo Jo.Jlo o, o |D | o
i i i ii I il 1] {i { {1 | i Av. | AY. | AY. I A,

[raselAY —AY, =0

read address. 2,)
Setting the ¥ direction address set
Fleasa sat from lower bi

Oly=A1 15 valid rarge al Y address (AY =AY ).

Set the lowar dbits first ared then upper 4-bits later

Lo nod use Bdy=FFy rangs,

UR]
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DISPLAY START LINE REGISTER SET

lcslers|enlir rE. lre [RE| Lo | oD o lololo D, | 0o

I i 1 1 I I ) i 0 1 I 1 Do las ) LAz | LAy ] LA
(resel LA~LA=0. read addressidy)

I cs | Rs | RD | WR RE; | RE, | RE, | L. [ I e A 0Dy 0. By 0.

I i i i il i 0 i 0 i I i 1) eas | oas | oea: | Lay

(resel La~LA=0 read address: 5y)

S=tiing the display line address, the address that was storsed ai the start line register becomes

display line at COM; lime of LD pansl

The display of LCD panel is done from line address value fo the direction of increasa.

L& LA LA L&y, LAy LA, L, L&y Line address
0 i i (1] 0 il i o 1]
0 0 ] 1 1] ad 0 1 1
1 | o | 1] o] o o | oo | 1 161

UR]
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N-LINE INVERSION REGISTER SET

cs | rs | RO | wr | RE, | RE, | RE, D, | o, | o | o, .1 0.|lo | O, |
0 1 1t JoJo]olo o | 1 1 ] o AN EuET |
(reset [My~My=0,, read address:6,)

cs | rs | R0 | wr | Re, | RE, | RE, o, |o, Jo.lolo. o |lo | o |
0 1 1 JoJo]olo i 1 NS |

{raset \My~M;=04, read address ?Hi

Setting line number of LED inversion 1o register
register can be eflective only when M ling nversion command OMN (MLIN="1").

1M hime inversian command OFF (NLIN="07), the polarty of LCD drivng vollage i nverlsd by every
another frame.

Sefting range i from 2 0 161

B e Ny ersecin

M; Mg M, M, M Mz M, My Imverson bng nuamber
L] { i { i [ 1] { forksidden +
1] 0 I i 1] ] 0 1 2

| o | + ] o] o o | © 0 161

n=h-1

W N~ 0 s forbidden

UR]
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DISPLAY CONTROL (1) REGISTER SET

cs I ps R lwr Il FE. | RE. | RE. gloploplop leplplp |
] 1 q i (1] 1] i i | ik M [} SHIFT FEOH A&LLOH | OOFF

(reset{SHIFT, MOR, ALLOMN, ONAOFF=0,, read address:80)

s warious comral safting of display

Al OMMOFF command
Digplay OMNOFF corlre]
AONOFF="0": display OFF (all pors are Wy bevel)
OMAOFF="1": display OM

b ALLOMN command
Satting all dispay data to “17 with indepandance of RAM data, This command has highar priceity (han
posithvaimsegative display command Rar data is nod changesd

ALLCOMN="0" normal display stabe
ALLOM="172 turm on all the gixsl

o} MO command
BWW display / gradation display selection
FACM="0": gradation display mods
BACIM="17; BAW display oncecles

i SHIFT command
Selecton command of the scan data shift direchon st comimon driver outpu
SHIFT="0" 0Ok g0 O ldlugy 8hill
SHIFT="1"1C0M =0, shift
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DISPLAY CONTROL (2) REGISTER SET

¢5 | rs | RD | WR | RE, | RE, | RE, D, | o, Dl D, | D 0. | o, | O

i} 1 1 0 0 0 0 1 0 0 1 REW HLIM | eWar | REF
ireset:{REY, NLIN, S\WAPR REF}=04, read address:Dy)
Its various control setting of display.

a) REF command
When CPU tries to accass display RAN, the ralation between X address and write data is changed
by command, normal or headfirst.
The output sequence of display data to segment driver can be controlled by register setting. The IC
can be placed in panel with less constraint at application.

by SWAP command
When CPLU tries 1o access display RAM, the display data to be written can be swapped.

SWaAP="0" Mormal state, D—~D,0r Dy -0 are written to the RAM as it is.
SWAP="1" SWAP mode OM state. The swapped data of Dy~D, or Dy;—0y, are written tothe RAM

SWAP="D" SWAP="1"
Wiite data 0, D, D D, D, D, D, O, D, D. D, D, Dy D, O, Dy,

v v

Intermaldata | o, d, d, d, d, d, d, d, | o, d, o d, d d, d, d

v e | '

Read data D, 0, D, D, D, O, O, O, D, O. D, D, Dy D, O, Oy,

c) MLIM command
n ling inversion OMN/OFF control command
MLIM="0": n lina invarsion OFF. Polarity signal, FR is imverted every ather frame.
MLIM="1": n line inversion OM. The n lines are inverted according to the contents of n line

inversion register.

dy REVY command
Thea reverse tum control betwean RAM data and display data is defined by this command.
REV="0": Tha dieplay data are reflected the RAM data as itis.
REY="1": The display data ara reflected the reverse tumed data of RAM data
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INCREMENT CONTROL REGISTER SET

jcs|rslmo|wr|re|re|re| | o lololojofolo o
] 1 i 0 L] i} 1] 1 i 1 (] W | AR | AYD | AXI

{ resat WINL AIM.AY| AXI =0, read address CA)

Sats the increment mode when RAM dala is accossaed,

FPer FLAM write or read access, the increment or non-incremeant setlings of X and ¥ address counter
are possible by AR, &Y, AX] register selting., By this register selling. when accessing consacutive
FAM areas by read or write, the address Increment aperation s possible withow! setting the read or
wiite: address case by Case

Aller selting the aulo increment register, the X, Y address should be sal lower bils Tirsl,

Please revise X, Y addresses register after increment register setting

When WIN regisier s set fo 1", the CPU accesses specified area of display BAM, In this case X, 'Y
address should be used with auto increment mode set (AX1="1", AY1="17).
The window area setting is not valid without X% address suto increment mods.

WIN="0" normal display RAM access
WIN="1" window area access al display RAM

The window area of FAM to be accessed is defined by selling the slarl X, Y address and and X, Y
addrass.

When accassing display with window area mods, please sel WIN command (WIN="17) first, and then
X. Y starf address and then XY window and addrass.

The redabonship Belwean AN, &Y, 851 register and XY address increment mode 15 a5 fallow,

AlM Increment timing selection Remark
0 Both case of wiiling In and read oul display RAM data Q)
i Cinly when wriling in display RAM [read modify) &

nofice]’s  This mode is vakd when read or write is performed on conssecutive RAN locabon,

notice]  Thes mode s valid when read oul conseculive data and modifying the dala and then wile therm in agan
or raad — writa per accass,

Al Akl Incremeant timing selaction Remark
1] 0 Mo imcrement -:I:
0 1 ¥ address aulo increment 2
1 0 Y address aulo increment 3
1 1 X. ¥ address auto increment )

notica(ily  Regardless of Al seting. no auio increment for X and ¥ address
notica@)  According to AlM setting. sulo increment only for X address,

And X address is increased as followed loop according to REF register|SEG ouwlput direction
setting reqgister ) value.

C——h 00, — Max, ____:-)

b} Flzase refar i ' RAM address bitnap, n ' (100 relation betwesn display RAM and address.

nolicerldl]  According bo AlM selling, auls incremeant anly for Y address.
Y addrass is increased as folowed loop regardass of REF register.

UR1
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ST R

noboed?)  Acconding o &AM selting, aubo increment for X and Y address
% address is increasad to Max, first and then ¥ address is increassd later,

C"—.' O — I May D [ o0, —M A1, __:)

X address Y address
Please refer to TRAM address bitmagy in T{10) relation between display RAKM and address

When AY and AX] were sei as “1°, the address should be set X address and then Y address later,
anything elsa selling ks forbidden.

And whan X, Y aulo Incremsnl mods oparating, window access 1 possible.  Whean window mods 15
salecled (WM =717, address is increasad as [allowing keop.

{ — START END :_} g > START END
Bk rass Bt Pabciraes Bakin

X address ¥ address

a} B bit access maods
The increment oparating & a8 above descriglion

b} 1E bit access moda
Address is increassd after accass,
% addrass is incraased as (00, 01, = TEw, TFy) sequencs

URT
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POWER CONTROL REGISTER SET
(32-10) POWER CONTROL REGISTER SET

L‘E RS | RO | WR | RE; | RE, | RE, . | D [ O | Oy Oy O, | Oy Oy
] 1 1 i 1] L] 1] i 1] 1 1 |AMPON] HALT | DCON | ACL
{reset - {AMPON HALT DCON ACLY = Oy, read address : By)

a) ACL COMMAMND
Thes command mitializes intermal crcuit,
ACL="0": noemal slate
ACL="1": inifialization O
Just afier the execution of ACL command (ACL="1"). the vales of Dy (ACL) bit is seat to *1°.  Bui
a5 the iniklalization procsss goes on intemally, Oy 1 reset o 00
When ACL command is execuled, using internal display clock (clock from internal cscillabor or from
external resistor oscllation mode) produces the infernal resst signal,
So, after ACL command ia executed, it needs to WAIT at least 2 penicd of the oscillaiion chock for

ekl PIOcess Deginmmg,

b} DCON COMMAMD
CINAOFF the internal swoltage boosteg circui,
CSOMN =" Boasting cinsuil QFF
CZ0OM="1": boosting circuit OM

c) HALT COMMAMND
Poveer save mode OMNCOFF controd
HALT="0": normal state
HALT="1" powwer save slale

The power consumplion is decreased near static current al power save mode.
States of each subblock in power save mods are as follow

e Ogcillator, buili-in powsar supply block siop,

Stop driving LCD panel and the drive ports of segment and commaon are all set 1o Vs level,
Clock input from OSC, port is disabled.

Display RAM data are conserved.

Operabanal modes ane preserved as those belare poaer save command was exedubsad,
Wy, Wy = W becoms high impedance stale

* ® ® ® @

Make disglay OFF state before powsr save mode by HALT command
And when returning Trom povwesr save mode, you should display OM after cscillalor, povwer circuil s

activalad slable
After display OFF and HALT comimand, if the display is turned OM befors oscillator and power
circuit 15 ned activaled stable, wrong display can be appearsd

d} AMPON COMMARND
CMOFF the infernal OF amplifier circuit of power block (voltags regulator block, elecinc volume, voltags
CO e g circuit)
AMPON="0" : imternal power circuit OF. Amplifiar OFF
AMPON="1" : internal power circuit OF Amplifier O8N
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LCDDUTY SET

CE | RS | RO | WR | RE, | RE, | RE, D, 0, Dy 0, 0, Dy D, Dy
4] i 1 i i 4] 4] i 1 0 1 D5, | D5, | DS, | DS,
{ reset o D5;.05; D8, DE=0y read address Ly
LCD display duty setting
DS, | DS, | OS5, | DS, Lty
0 o Q ) Y diredtion 162 dod width display, 17163 duty
0 ] i 1 ¥ diredtion 160 dod width display, 17160 duty
0 1] 1 1] Y direction 144 diot width dispday, 1144 duty
0 1] i i ¥ direction 13% dod width display, 1/133% duty
1] 1 i 1] ¥ diredion 128 dod width display, 1128 duty
0 1 (1 1 ¥ direction 112 dod width display, 17112 dudy
0 1 1 1] Y direction 946 dot width display, 1/96 duty
] 1 1 1 Y direction 80 dot width display, 180 duty
i ] 0 [n ¥ direction T2 dol width display, 1772 duly
1 1] 4] 1 Y direction 64 dot wadth display, 1464 duty
1 o] 1 o ¥ direction 56 dot wadth display, 1/56 duty
1 1] 1 1 Y direction 48 dot width display, 148 duty
i | 0 [n Yodirection il'.'I-:‘l-:llm-:Illl:Ii-_.[:lu:.- 140 durdy
1 1 0 1 Y direction 32 dot wadth display, 1/32 duty
1 1 1 1] Y direction 24 dot width display. 1/24 duty
1 1 1 1 Y direction 16 dot width display, 116 duty
8 The 1637d status of COM and SEG port under 11163 duty
O all cutput non-display state
SEG: the same data with 162 nd lie daia
Parikal display & possible by setting duly with discreion
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BOOSTING COEFFICIENT SETTING

cs | rs | Ro | wr | RE, | RE, | RE, o, oo oo loo ol | o | oo
0 1 1 I & ] i 1 1 ] 1 * W | WL VL
ireset {VU~VU=0,,  read address Dy
coefficient setting of boosting circuit
P R Boosting multiple
] 1] ] Mo boosting *
] 1] 1 2 times hoosting operation
] 1 ] 3 times hoosting operation
] 1 1 4 fimes hoosting operation
1 1] ] 5 times hoosting operation
1 0 1 G times hoosting operation
1 1 ] 7 fimes hoosting operation
1 1 1 farbidden
“Vree amplifier gain is “17.
BIASREGISTER SETTING
cs | rs | ro | wr | RE, | RE, | RE, o, o, lo.lo, oo |lo | o | o,
] 1 1 0 ] 1] 1] 1 1 1 0 * B, B, B,

reset {B.~By}=0y,

reacl address (Ey)

*ofDont care”

This register controls the bias ratio.

From 112 to 1/5 hiases can

be selected by By, By and By

reqister.
B = = bigis
] i ] Ciperating under 179 Lias
] i 1 Ciperating under 178 Lias
0 1 ] Ciperating under 17 bias
0 1 1 Ciperating under 176 Lias
1 0 ] Ciperating under 175 kias
1 o] 1 Cperating under 110 hias
1 1 I Cperating under 1/11 kias
1 1 1 Ciperating under 112 hias

UR]
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REFLAG STATE REGISTER SETTING

]

[
(i)

R

[

RO | WR

RE;

RE;

REg

D;

Dg

Ds

Dy

L

D | Oy | Oy

0

| |

|:|..' 1

|:|..' 1

(TN

1

T=T,

RE: | RE; | REg

The TSTy redgister is that for test, and so please set to *07

ireset JTSTRRE. RE RE=0y,  read addrass : Fy)

setting the register of command extension registers (RE,, RE, and REQ].
command register, the extension register, RE corresponding flag should be set first, and then access it

DISPLAY START COMMAND SET

YWhen accessing each

e RS RO WEH RE: RE1 RED D;r D,a D5 Dq Dg, Dy D1 Du
o 1 1 [ 1 10111010 ol 1) 1] o Jscalsclsc |sc
ireset { SCy, 50, 504, SCo=0y, read address (6

Setting the scan start output of commaon driver.

SC. | S0, | S5, | 5C, | SHIFT=0 staring point of COM. | SHIFT=1 starting paint of COM.
8] 0 8] 0
] 0 ] 1
0 0 1 0
0 0 1 1
0 1 0 0
8] 1 8] 1
8] 1 1 0
] 1 1 1
1 0 i 0
1 0 o] 1
1 0 1 i
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

SHIFT=0:COM increasing direction scanning

SHIFT=1:COM decreasing direction scanning

URT
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DISPLAY SELECTION CONTROL

R RED | WR | RE; | EE; | REg D Dg Dg Oy O Dz O, Oy
1 1 0 1 0 0 1 0 0 0 JPWM | C256 | FOC1 | FDC2
ireset ({PWIM, C256 FOCA FDCZ2) =0, read address (8, *:"Don't care

(W]

0
= ¥ |

a) PWM COMMAND
Zelection gradation display mode.
FW="0" Gradation mode iz selected variable 16 gradation among 32 levels (cefaults).
FW="1": Fixed & gradation display mode.

by C256 COMMAND
2 hit mode (256 color) selection command,
C2Ee="0" Variablz 16 gradation selection among 32 gray level {defalt).
C256="1" Variable 256 color mode, & gradation (Palette B is only 4 gradation) selection among 22

aray level,

c} FDCA, FDCZ COMMAND
Boosting clock setting commands.

FOCH FDC2 Boosting clock
i 1] 1 times
i 1 2times
1 ] 4 times
1 1 12 times

RAM DATA LENGTH SETTING

R RD | WR | EE, | RE, | RE, [ D D 0, [ [ [, Oy
0l 1 1 (l 1 [ [ 1 ] i 1 HSW | ABES | CKS | WLS
(reset {HSW ABS CKS WLS=0y,, read address 9y)

o
o

HSW COMMAMND:
High speed write in mode selection under & bit EAM access mode.
HEW="07Write in mode with high speed OFF (default).
HEW="1"Write in mode with high speed OM.

ABS COMMAND:
Effective RAM data selection of 12 kit .
ABS="0" Normal mode (defaults).
ABS="1" ABS mods.

WLS: Selection & hit access or 16-bit access at RAM access.  Access with 16-hit data lenagth is effective

anly at RAM access.  The other accesses are 8 hits access (command acoess).
WLE="0" RAM access is done by 2-hit data length (default).
WLS="1" RAM access is done by 16-bit data length.
CHKS: Selection the oscillator.
CKEZ="0" internal oscillation mode (default).
CKES="1" external oscillation mods.

External ocscillation mode should be used under the condition of clock input by OSC, port or
resistor connection between OSS1 and OSC2 port. Please open OS5 C2 port when the source clock
forced through CECE2 port.
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ELECTRIC VOLUMN REGISTER SETTING

&
)

rD | wr | RE, | RE, | RE, o, o os | o, | o

O | Oy Oy

0 1 0 1 0 0 1 4] 1 0 D,

o, | Dy | Dy

1
(read address (A

R rD | wr | RE, | RE, | RE, o, oo o | o, | o

&
w

D | Dy Oy

0 1 1 0 1 0 4] 1 4] 1 1 *

ove | Dve | Dy

(read address By *: "Dont care”
(reset | DWeg~OW =00

Setting the electric volume code.
The voltage range is divided into 127 levels by this register.

Dve | DV | DV, | D%, | DWW, | DV, | OV, Ciutput voltage

0 0 0 0 0 0 0 low

0 ¥ i i o l 1

1 1 7 7 1 1 1 high

The cutput voltage of VWeeg is determinsd by Eq. (1L

Wees = Veer 3 Me=e=aiTl
(M booster coefficient)

M=1 under the condition of boosting operation is not valid (booster coefficient register, WU=0,,).

The LED driving voltage WV qop is decided by Vs level or electric volume valus (Eq. 20,

l".".|_|;|:| =05x 1'."IRE|3 +Mx( .".-'rm:_c._ -0 E'l".".ng-:;:l J]2Tmmmn "E)
(M DW~DN register value)

To prevent over voltage from being generated by electric volume setting, whan the register value is

set to upper side of electric valume, voltage level is not changed immediately.

When the register value is set to lower side of electric volume, the voltage level is changed instantly.

OSCILLATOR CIRCUIT RF CONTROL

B ED | WRE | RE; | RE; | REg Dy Dg D Oy Da

& |
o

Oz [ Oy

0 1 1 o 0 0 0 1 1 0 1 :

Ff; | Bfy | Rfy

ireset {Rf RBf) Rfg=0y, read address - Dy)

Setting this register can change the feedback resistance of oscillator cirouit.
The frame frequency is changed according to the frequency of oscillator,
frequency is determined by the resistor value,
When you set the frame rate, please check the state of LCD display guality,

A
=
ka

Y

Rf Feedback resistor size

0 8] 0 Feference value
] 1] 1 (1.8 x reference value
] ] (1.9 x reference value

=—=]—]c

1 1.1 x reference valus
1.2 ¥ reference value
farhidden
farbidden

1 forbidden

| = e

k] L

===
—_ ] =]

and the oscillation
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DISCHARGE CONTROL

RD | WRE | RE, | RE, | RE, O, D O O, O, D, O, Oy
0 1 1 0 1 8] 8] 1 1 1 0 * * * D=
reset {DIS}=0y read address - By ©: "Don't care”

Cs | R

0
o

The capacitors connected between Vo~V and Vag can be discharged by this control.
MMeaningless display can be prevented when powesr OFF time.
Flease refer to capacitor setting example.

DI=="0" discharge disable

DIs="1" starts discharge

SET READ ADDRESS OF INTERNAL REGISTER

rs | rRD | wr | RE, | RE, | RE, o, loe oo, o lo | o] o

i 1 1 i 1 8] ] 1 1 ] i Fé. | BA: | BAy | RAg
reset {RAs; RAz BAL RAL=BY)

o
5

Before executing the internal register data read command the address of register to he read should
be specified first.  For example, when display control (1) is being read out, {RAs, RA;, RA; and RAg
= B, should be speacified first.

And, because selected register is corresponded with RE flag, please set RE flag first and then read
out the register.

Refer o the command function descripgtion and the lists of commands for the address of each

register,

INTERNAL REGISTER DATA READ

(=] RS RD WH REE RE1 HED D;r Da D5 Dq D3 D? D1 Du
i 1 [ 1 [ | (1 * * * * Internal reqgister data read

*"Don't care
This command is used to read out intemal register data. Eefore executing this command, RE

flag and the address for internal register to read should be st first.

URT
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5. Reliability

5.1 Environmental Test

Item No Items Content of Test Test Condition Applicable
Standard
1 High temperature  |Endurance test applying the high 80
storage storage temperature for a long time. 200 Hrs
2 Low temperature  (Endurance test applying the low -30
storage storage temperature for a long time. 200Hrs
3 High temperature  |Endurance test applying the electric 70
operation stress (Voltage & Current) and the 200Hrs
thermal stress to the element for a long *D
time
4 Low temperature  [Endurance test applying the electric -20
operation stress under low temperature for a 200Hrs
long time. *1)
5 High temperature / |Endurance test applying the high 60
humidity storage  |temperature and high humidity storage 90 RH
for a long time. 200Hrs
6 Temperature cycle |Endurance test applying the low and 10 Cycle.
high temperature cycles.
30 «—> 80
(30min.)  (30min.)
1 Cycle
7 Vibration test 10— 55 — 10 Hz, 15 minutes for each
within 1 minute amplitude 1.5mm . direction(X,Y,Z)
8 Drop test Packed, 100CM free fall,
(6 sides, 1corner, 3edges)

*1) : Driving condition for operation test:
Power supply voltagefor logic system = 3.0V
Power supply voltage for LCD system = Getting Optimum Contrast at 25

UR]
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6. HANDLING INSTRUCTION

a

|

a

PRECAUTION INUSE OF LCD

Do not contact or scratch the front surface and the contact pads of an LCD panel with hard
materials such as metal or glass or with one‘s nail.

To clean the surface,wipe it gently with soft cloth dampened alcohol.

Do not attempt to wiped off the contact pads.

Keep LCD panels away from direct sunlight,also avoid storing them in a high-temperature&high
humidity environment for a long period.

Do not drive LCD panels by DC voltage.

Do not expose LCD panels to organic solvent.

Liquid in LCD is hazardous substance, any contacts with liquid crystal materials ,wash it off
immediately with soap and water.

The polarizer is easily damaged and should be handle with special care.Do¢nt press or rub it with
hard objects.

PRECAUTION FOR HANDLING LCM

The LCD module contains a C-MOS LSI.To avoid damage to the LSI from static electricity
generated while working,Ground your body,work/assembly areas and assembly equipment to
protect the module against STATIC ELECTRICITY.

Do not input any signal before power is turned on.

Do not take LCM from it‘s packaging bag until it is assembled.

Peel off the LCM protective film slowly since static electricity may be generated.

Pay attention to the humidity of the work shop,50~60%RH is satisfactory.

Use a non-leak iron for soldering LCM.

Do not touch the display surface or connection terminals area with bare hands.Smudges on the
display surface reduce the insulation between terminals.

Cautions for soldering to LCM:

Conditions for soldering 1/O terminals:

Temperature at iron tip: 280 + 10

Soldering time : 3~4 sec./ terminal.

Type of solder : Eutectic solder(rosin flux filled).

PRECAUTION FOR STORING LCM

To avoid degradation of the device,do not store the module under the con itions of direct
sunlight,high temperature or high humidity.Keep the module in bags designed to prevent static
electricity charging under low temperature / normal humidity conditions(avoid high temperature /
high humidity and low temperature below 0 ).

PRODUCTION NO. DEFINITION
NO:80601-01

input lot series No.

day
month
year
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