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1.General Specifications (—f&#%)

Operating Temp.

(B L B )
Storage Temp.

(PRAT TR )
Dot Pixels

(R MERR)
Dot Size

(Fy hhaX)
Dot Pitch

(Fy hEwT)
Viewing Area

(B 2h B2y & H)
Outline Dimensions

(PME~HE)

Viewing
(Bir)

Data Transfer
(F— 2 ik )

Backlight
(REARAAR)

Additional Spec.
(RRERAAR)

Drawing
(IRAF )
Supply Spec.

(BEIRAAR)

min. -20°C ~max. 70°C
min. -30°C ~max. 80°C
240 (W) X 64 (H) dots
0.50 (W) X 0.50 (H) mm
0.53 (W) X 0.53 (H) mm
130.2 (W) X 37.6 (H) mm

135.2* (W) X 51.7* (H) X 9.8* (D) mm

* Without Hook

(* 7 w7 &)
** Without Flat Cable and LED C
node Be—F)

(** 75w Nr—2Ze i TNLED

6:00

8-bit parallel data transfer (8 £ k /XJ L L7 — X ifigik)
Serial data transfer (VU 7 /L7 — X #43%)

LED Backlight (LED /X~ 2~ 54 k) /
White (A7 A )

Vivid Color Display Specification (fE°0>2 5 7 —FmfAf)
(High Performance Color is Used) (HPC 1 )

Dimensional Outline  (#M81[X) F-55471AC base

This model has the function to operate by the internal power
supply or the external power supply.

However, we don’t recommend the internal power supply

caused from insufficient display quality.

So please adopt the external power supply for operating this model.
ARELLIE, EERMSIC L 2BELZREEL Tl £H A,
ZD7H, SNTERIC L e @ ARV E T,
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Lead free
7V —)
1)

1)
2)

RoOHS regulation
(RoHS #L/E)

Our product corresponds to lead free.
Lead free is defined as below:
The solder used in the LCD module.

2) Electrical components (Terminal section) used in the LCD module.

Any lead used within the electrical component does not apply to

our module definition of lead free.
A, 7 ) RIS L TR Y 97,
VD7V —DOERIZLLTOEY TT,
B EY 2 — VIR L TS [HH)

REEEY 2— VIR L TWS TELEE GE5) )

BEL, EFEHANBICEEN TV OEINRA L LET,

To our best knowledge, this product satisfies material requirement
of ROHS regulation. Our company is doing the best efforts to

obtain the equivalent certificate from our suppliers.

WA OFBEIT BRIV T, AR T RoHS BLUED
FEBEHZWZ LTS ER#HL TR £7,
Bt Uit 86 A —H —2ixt UCER

{

KDDL FERIBOFE S E24T-THBY ¥
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2 .Electrical Specifications (EXB941)

2.1.Absolute Maximum Ratings (¥t & XE)

Vss=0V
Parameter Symbol Conditions Min. Max. Units
(" R) (ft =) (% 1) (BA7)
Supply Voltage (Logic) VDD-Vss - -0.3 40 \
(v ¥y 7 HERERL)
Supply Voltage (Booster Circuit) Vout (Note) -0.3 15.0 \
(5 R IR EE)
Supply Voltage (LCD Drive) Vo (Note) -0.3 15.0 \
(kB8 R B R )
Input Voltage VIN - -0.3 Vop+0.3 \
(AJJEE)

Vout > Vbp > Vss must be maintained.
E U TFOFEMERZ LTI EEN,
Vout > Vo> V1> V2> V3> Va> Vss, Vout >

2.2.DC Characteristics (External power supply)

Note : The relation of Voutr> Vo> V1> V2> V3> V4> Vss,

VoD > Vss

B

DC ##1% (SMERERMEE) A
Ta=25°C, Vss=0V
Parame Symbol ditions i Typ. Max. Units
ﬁ\ﬁ\ %Leﬁ (Fe7) Y# itz ’7/0/\ (HAZ)
Supply% ar Logic /bp-Vss ) 1.8 3.0 3.6 Y
(1 ¥y 2 IR » .
Supply age%j;L drive | )LQ/’ Shown in 3.1 (8.88) (9.35) (9.82) \Y
(V& A B ] R R ) 31 B
V1 V1 =8/9 (7.89) (8.31) (8.72) \Y
V2 V2=17/9 (6.91) (7.27) (7.63) \Y
V3 V3 =2/9 (1.97) (2.08) (2.18) \Y
V4 V4 =1/9 (0.99) (1.04) (1.09) \Y
"High" Level Input Voltage VIH - 0.8xVbD - A/o) \
("High" L~V A JJ5EE)
"Low" Level Input Voltage ViL - Vss - 0.2xVop \
("Low" L~V AT EEE)
"High" Level Output Voltage VoH IOH=-0.5mA 0.8xVbD - A/o) \
("High" L~V H ) 8B 1)
"Low" Level Output Voltage VoL [OL=0.5mA A/o) - 0.2xVop \
("Low" L ~ULH I EEE)
Frame Frequency fFRM fOSC =31.4kHz, - 80.5 - Hz
(7 L— LB 1/65 Duty,
VDD-VSS=3.0V
Current Consumption Iob VDD-VSS=3.0V, - (T.B.D) | (T.B.D) mA
(Y F i)
Note : The relation of Vo> V1> V2> V3> V4> Vss, Vbp > Vss must be maintained.
W UUF O A UCHEABVE T,
Vo> V1> V2> V3> Va>Vss, Vob > Vss
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2.3.AC Characteristics (AC #{4)

2.3.1.System Buses Read/Write Characteristics (80 series CPU)
8EY M NSULT—REERAT Y (80 % CPU)

Vpp=2.7~3.6V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(" R) Gt =) (BLA7)

Address Hold Time tars 0 - ns
(7 N U AFR—/L NEER)

Address Setup Time tass 0 - ns
(7 RLAEYy N7 v 7HEH)

System Cycle Time teves 240 - ns
(AT bt A 7 VIEFIR)

Control High Pulse Width (\Write) techw 100 - ns
(= hE—VHY L ARE(T A 1) o | ),

Control High Pulse Width (Read) tCCHﬁ 60/ \ J ns
(2 b= "H 7OV ANE (U — ) /\

Control Low Puls Wid@Vrite) \ /[fcm Qf’u - ns
(ﬂm*fﬁ%’ g (7 A b //\

Contw‘j/ 3@ d@?ead) J W‘CCLU 120 - ns
(=2 LS AR () — B ) -

Data Setup Time o toss 40 - ns
(A&t T v 7R

Data Hold Time tors 10 - ns
(7 — & 7R— /)L RIREfH])

/RD Access Time taccs - 140 ns
(U — R7 7 & AKH])

Output Disable Time tons 5 50 ns
(HH57 4 B —7 V)
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Vop=1.8~2.7V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(" R) Gt =) (BLA7)
Address Hold Time tars 0 - ns
(7 N U AFR—/L NEER)
Address Setup Time tass 0 - ns
(7 RLAEYy N7 v 7HEH)
System Cycle Time teves 400 - ns
(27 bt A 7 V)
Control High Pulse Width (\Write) techw 120 - ns
(2 PE—"H SV AR (T A F))
Control High Pulse Width (Read) tecnr 120 - ns
(2 b= "B SV AR (Y — F))
Control Low Pulse Width (\Write) teotw 150 - ns
(22 ha— LSV AMR(T A R)) 7 ﬂ
Control Low Pulse Width (Read) t Lﬂ 157 \ % ns
(= b —AL" SV A 0E () — K5 /e( /\
Data Setup Ti \//DSS S/AV - ns
(F=Ad %1 ki)
Data Hol imeJ< ! th 30 - ns
(FLA L KSR /] )
/RD Access Time taccs - 240 ns
(Vo 7 7 & AREH)
Output Disable Time tons 10 100 ns
(HH57 4 B —7 V)
- tcves R
o X X
N 7
tass . tamHe
\ 83 W Y N
CS1(CS2) :53‘ W \\
\ tcoLw, tcelr / \
WRRD \‘\: :Z ) tccHw, teeHr '\_
tr | toss || tows |
DO~D7
(WRITE) )i tr
. taccs R ) toHs |
DO~D7 ) Vi - g
(READ) i‘
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2.3.2.System Buses Read/Write Characteristics (68 series CPU)
BEY M NSULT—REERZAI Y (68% CPU)

Vpp=2.7~3.6V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(" R) Gt =) (BLA7)
Address Hold Time tars 0 - ns
(7 N U AFR—/L NEER)
Address Setup Time tase 0 - ns
(7 RLAEYy N7 v 7HEH)
System Cycle Time teves 240 - ns
(VAT LA 7 VEERD)
Control High Pulse Width (\Write) tewhw 90 - ns
(2 b= V"H SV AR (T A B))
Control High Pulse Width (Read) tewhr

(2y b —A"H SV AR (Y — R))

120[\ ﬁ ns

Control Low Pulse Width (\Write)
(2 b — VL)L 208 (F Ak

T

Control Low Pu (ReLa)

Data %Tiwﬁi r % \i/ tgsa(j 40 - ns
(7= - ]\/% Y 7 Eﬁj‘:ﬁi) U

Datg Hold Time ‘ tone 10 - ns
(T & s —)L R

Access Time (CL=100pF) taccs - 140 ns
() — 7 2 & AK(CL=100pF))

Output Disable Time tore 5 50 ns

(BT 1 B— 7 V)
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Vop=1.8~2.7V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(" R) Gt =) (BLA7)
Address Hold Time tars 0 - ns
(7 N U AFR—/L NEER)
Address Setup Time tase 0 - ns
(7 RLAEYy N7 v 7HEH)
System Cycle Time teves 400 - ns
(27 bt A 7 V)
Control High Pulse Width (\Write) tewhw 150 - ns
(2 b — A "H SV AR (T A R))
Control High Pulse Width (Read) tewhr 150 - ns
(2 b= "B SV AR (U — F))
Control Low Pulse Width (\Write) tewLw 120 - ns
(= b= LSV AR (T A 1)) 2 ﬂ

Control Low Pulse Width (Read) tewg ] 12 - ns
(zy b —A L 208 () — R /w
P
Data Setup Ti D56 8 - ns
(F=2 %}1 L i) \/ / /A

Data Hol imeJ \Y/tmeu 50 - ns
(7 L ERRD /] -

AN

Access Time CL=¥I&)¢2@F/)J taccs - 240 ns

(U~ N7 2 & 2 I H(CL=100pF))

Output Disable Time tore 10 100 ns
(K7 1 B—7 VB
i tcyce R
i \
AQ, RIW >< §<
K 7
tase tAHe
CS1(CS2) X ] X
/_‘ X tEwww, tEwLR 7z
E AT tEwhw tEwer Y 7
tr — I‘ tDss 1L tDHe N
DO~D7
(WRITE) tr =
taccs | | toHs N
DO~D7
(READ)
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2.3.3.Serial Interface Timing
(DUTFNT—REEZAZ )

Vpp=2.7~3.6V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(" R) Gt =) (BLA7)
Serial Clock Cycle tseve 120 - ns

(V77 7 A7 VR

Serial Clock High Pulse Width tshw 60 - ns
(VT Ny 7 "H 73V AE)

Serial Clock Low Pulse Width tsiw 60 - ns
(VTN y 7 "L OV RE)

Address Setup Time tsas 30 - ns

(7 Fv Aty N7 v 7IRE)

N
[

Address Hold Time tsan 20 - ns
(7 F L AFR—L FIRFERE) - [\ ﬂ

Data Setup Time S sL F 3(/A - ns
(F—=&ty N7 v 7)) | L

b | LT
C(S f%mi\ﬂ% ) | tess 20 - ns

CcS rfd Time tcsn 40 - ns
(C"SHR—/L FIEER)
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Vop=1.8~2.7V, Ta=-20~70°C

Parameter Symbol Min. Max. Units
(m B G =) (A7)
Serial Clock Cycle tseve 200 - ns
(VTN T sy 7 A T IVERR)
Serial Clock High Pulse Width tshw 80 - ns
(DT NT vy 7 "H 7OV ANE)
Serial Clock Low Pulse Width tsiw 80 - ns
(DT NIy 7 "L ANE)
Address Setup Time tsas 60 - ns
(7 R Aty N7 v 7))
Address Hold Time tsan 30 - ns
(7 FLAFR—/ FEF-E)
Data Setup Time tsos 60 - ns
(F—2ty N7 v 7HEH) 2 q
Data Hold Time Hﬂ 60 - ns
(7 — & AF—/v )
CS Setup Tin Hf \/ﬁoss 4 - ns
Cre % 511)
’ ‘ 7 2]
CS Hold Time \/t:sﬂ 100 - ns
(C STHEL N [FHERD) P )
I
fcss tscyc tcsH |
—> |« » i< »
CS1, (CS2)
tsas tsaH
—>
A0
tr
tsHw
/ \ tsLw /
D6(SCL) / /
J \ )4
tsps | | tspH =T
D7(Sl) { )
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2.3.4.Display Control Timing (R-x3> bO—JILAA 22 Y)
Vpp=2.7~3.6V, Ta=-20~70°C

Parameter Symbol Min. Typ. Max. Units
(" R) (ft =) (HAZ)
FR Delay Time (FR fEFERE[]) torr - 20 80 ns

Vop=1.8~2.7V, Ta=-20~70°C

Parameter Symbol Min. Typ. Max. Units
(" R) (ft =) (HAZ)
FR Delay Time (FR fEFERE[]) torr - 40 160 ns
CL
(Output)

torr

" ﬂi}< )

2.3.5.ResetTiming%‘, ka4 2 e
. Vo=2.7~3.6V, Ta=-20~70°C

r%r Symbol Mi T#. Max. Units
FI)D(E g (25

& (HEAr)
Resa{Vﬁ/m/f,Z (ﬁ\/ H IR ) tr] - - 1.0
Reset "L" Pulse V\}@tr]/ trw 10 - - ps

(UVdr v R0 2 0E)

A

N

N\

Vop=1.8~2.7V, Ta=-20~70°C

Parameter Symbol Min. Typ. Max. Units
(5 H) (L ) (BAL)
Reset time (V> hR§R) tr - - 2.0
Reset "L” Pulse Width trw 20 - - ns
(Ut RL7 9L ATE)

RES

trw Ry
I " »
Internal j
states >< During reset Reset complete

Note : The input signal rise time and fall time (tr, tf) is specified as 15ns or less.
All timing is specified using 20% and 80% of VDD as the standard.
HANEEOSS B D ROSEE T30 RER (tr, tf) 13, 15ns L F THRE SN E T,
BTOXA I 7%, VDD D 20%3 L O 80% 4 £t L L THESNET,
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2.4 Lighting Specifications (/X9 54 M4FtE)

2.4.1.Absolute Maximum Ratings (¥t &XE)

Ta=25°C
Parameter Symbol Conditions Min. Typ. Max. Units
(5 H) (L ) & M (BAT)
Forward Current IF (Note) - - 175 mA
(IREEH) (i)
Reverse Voltage VR - - - 5 \
(WEsE)
LED Power Dissipation Pp - - - 616 mw
(LED #r&-fa %)

Note : Refer to the foward current derating curve.
The forward current (or voltage) must be tuned to satisfy as the forward current derating
curve mentioned relationship.
NEEEGR ORI DWW T, FRRAZSRL TS ZE 0,

TRORMEZmZT & 512, I8ER (E7FNEEE) 2T o020 R
IF (mA) j
175
@ 10
j 59, Baln” plmaa
_ l .
50 70 (85 Ta (°C)
2.4.2 Operating Characteristics (BIM{EEE)
Ta=25°C
Parameter Symbol Conditions Min. Typ. Max. Units
(" R) (ft =) & M (BAT)
Forward Voltage VF [F=105mA - 3.2 3.5 \
(IHFEE)
Forward Current IF - - 105 - mA
EEEN)
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3.0Optical Specifications (JtZEH#R)

3.1.LCD Driving Voltage (&R &ERENEIT)

Parameter Symbol Conditions Min. Typ. Max. Units

(5 H) (L ) & M (BAT)
Recommended Ta=-20°C - - T.B.D \Y
LCD Driving Voltage (Note ) VO0-VSS Ta=25°C (8.88) | (9.35) | (9.82) \Y
LR RN (7F) Ta=70°C | T.B.D - - v

Note : Voltage (Applied actual waveform to LCD Module) for the best contrast.
The range of minimum and maximum shows tolerance of the operating voltage.
The specified contrast ratio and response time are not guaranteed over the entire range.
B2 — VEBIEE AN L ZRICRED > I A MPMEONDEELZRLET,
Min. ~Max. D & L& I3, ?ﬁ%%yl—lb@ﬁﬁ/\7 VLK o TAL A REEFEE
DOEBHEMHEZ T HLOTHY, ZOHBERIBIZDOT- > TEOMO TR R
(o M T A RN, IRERRS) %T%.:E‘?‘%ﬂb FTIEH Y A,

3.2.0ptical Characteristics (Jt4F1%)

Ta=25°C, 1/65 Duty, 1/9 Bias] V0=(9.35)V (NVQ,\, 0= 0°, =-°, BIL_IF=105mA

Parameter Symﬁl C ditlons IVIin./ j&\p nlts Note

(2 #9) H) ( Lhr) | ()
Luminanm cg ‘f% Lon \z/r;tgg (\(VBE/) ( &)) - cd/m? -

(= i 3 )

Contrast Ra’h/ (g R% AN ﬁJ - (50) - - 1
Viewing Angle (@%%ﬁ%?/ - Shown in 3.3 (3.3 A &) - -
Response Rise (32.E9) Ton - - 110 200 ms 2
(L3 H]) Decay (\2F9) | TorF - - 190 | 290 ms 3

Note 1 :Contrast ratio is definded as follows. (CR = LorF / LoN)
Lon : Luminance of the ON signal
Lorr : Luminance of the OFF signal
El: =2 IR MNLDESRE
ONREEDWEE % Low & L. OFFYREEDMREL A Lopr & L7cRFO = N5 A M ERIT
CR=Lon/Lorr TEFRINFE T,

Note 2 :The time that the luminance level reaches 90% of the saturation level from 0%
when ON signal is applied.
£ 2 : OFFJIRHEEN D ONARHEA~GIHL 2 7= RF, JEE DZAEDS 0%D 5 90%IZ T 5 £ TORFR,

Note 3 :The time that the luminance level reaches 10% of the saturation level from
100% when OFF signal is applied.
3 ONGRFENE OFF AREEA~CIHEL 2 7= RF, BEE DZEDS 100%0> 5 10%I272E T 5 F TORFfH,

Note 4 :Definition of Driving Voltage
Appliing the typical value of V0-VSS showed in 3.1.
T4 BREEEDE
31IHD VO-VSS (Typ.) % 1@ H
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3.3.Definition of Viewing Angle and Optimum Viewing Area (BE R U8 E&iH)
*Point e shows the point where contrast ratio is measured. : 6= 0°, ¢=-°

(my FI 2 REHIES) - 0=0", ¢=—" --- @FIRA L |
*Driving condition (EFEHZ~ft) : 1/65 Duty, 1/9 Bias, Vo=(9.35)V

90°

1350 45°

(B

b
X

oA
AN T

180°

Oo
225° ’{ 3150
ICR> { string Spot : 3.0mm¢)
I ] GRS : 3.0mmd)
3.4.System Block Diagram CGRIFEEEH)
Temperature Chamber(18:5#8)
Rotation Table (EEERT—2)(6,4)
Photometer(7) F¥— R 74 kA —4—)
#1980A WB {q\ LCD
Optical Fiber
} ------------------------------------------------- A (#7743
1)
Control Unit &
Compucter Waveform Generator —
(AvEa—%-) AV hE—SRBEES O
Halogen bulb
(A= 2 Rw))
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4.1/0 Terminal (I ~OifgF)

CN1 (Master IC side for LCDP)

4.1.Pin Assignment (3fF%)

(= A X —IC I LCD /% /L H)

No. | Symbol (G255 Function (% #E)

1 NC Non-connection CGR{E A1)

2 FR Output for LCD Alternating Current Signal (&t 22t /b/5 5 H77)

3 CcL Outpput for Displey Clock (FFr7 v v 7551 7))

4 /DOF Output for LCD Blancking Control
(TR DT T v % v JHlEE )

5 /CS1 Chip Select Signal (L:Active) (F>7EL 7 MEE (L:ER)

6 cs2 Chip Select Signal (H : Active) (Fv 7L 27 M5 (H:ER))

7 /RES Reset Signal (L:Reset) (Vv MEE (L:VUE&v ) )

8 A0 H : DO~D7 are Display Data, L: DO~D7 are Instructions
m:M%D7@%%?—&,LJMNDu;4Vz£§%v4L>

9 MR 80 family CPU : Write Signal (L : Active
(80 % CPU DT A ngﬂj;\%ﬁ )/ /\\ J |

10 /RD @arrily CRU : Rea ﬁignal x«ti eé) U

/::R\ (80§£0PU0 ! (55 | L 8

11 )hc / i@&wmw(%ﬁ%~f;%

12 /D1 Dsmwpag]%§%*1§%%0

13 D2 Display Data (77— % (555

14 D3 Display Data (/7 — X {57%)

15 D4 Display Data (/7 — X {57%)

16 D5 Display Data (/7 — X {57%)

17 D6 Display Data (or Serial Data Clock Signal Input)
(RRT—2E5 (FE, I TAT—2 7y 7{E55AT) )

18 D7 Display Data (or Serial Data Input)
(Rr7 =255 (FkiF, Y ITATFT—=2AT) )

19 VDD Power Supply (FEJRET)

20 VSS Power Supply (0V, GND) (EJR&EE (0V, GND))

21 VOUT DC/DC Voltage Converter Output &R H 851

22 C4+ DC/DC Voltage Converter Positive Connection
(FEH = 5 v IEl R )

23 C3+ DC/DC Voltage Converter Positive Connection
(FEH = 5 v IEl R )

24 C1- DC/DC Voltage Converter Negative Connection
(FEH= 7 AR 1)

F-55471GNFQJ-LW-ACN
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No. |Symbol (G2=) Function (% #E)
25 C1+ DC/DC Voltage Converter Positive Connection
(FEH = 5 v IEl R )
26 C2+ DC/DC Voltage Converter Positive Connection
(FEH = 5 v IEl R )
27 C2- DC/DC Voltage Converter Negative Connection
(FEH= 7 AR 1)
28 V1 Power Supply for LCD Drive (i s 5EENHER) [V1 = 8/9-Vo]
29 V2 Power Supply for LCD Drive (i & 5EENHER) [V2 = 7/9-Vo]
30 V3 Power Supply for LCD Drive (i & 5EEIHER) [Va = 2/9-Vo]
31 V4 Power Supply for LCD Drive (i & 5EENHEIR) [Va = 1/9-Vo]
32 VO Power Supply for LCD Drive (i & 5EEh H &)
33 VR VO Voltage Adjustment Pin (VO & L~V if#E 1)
Applies voltage between Vss and Vo using a re ider,
GEEHY 812 e L. VO-Vss Bl gl m
34 C86 Interface Mode Select idﬂl (H:68 ji serie
el %Lﬂ“& Sl oo )
35 P Parallel/Seria ect Sighal \(F ardllel L : é@&'ial)u
ij:%\ Ez:i» /Aﬁﬁii/ﬂ/ U&%Zf%h*7££;§§%zz;?in7VA/ L: > U 7))
36 IRS/ This termina elec\gthg lgeélétjors for the VO voltage level adjustment.
ﬁ se [m]ternal resistors, L: Don’t use the internal resistors)
(VO FBIE L~V L o 2 2 OFEIRGG 1)
H: NEBLT 22 M, L: NI L2 X RE)
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CN2 (Slave IC side for LCDP)

(AL —7 |CHI LCD 7X 3/ H)

No. | Symbol (G255 Function (% #E)
1 NC Non-connection CGR{E A1)
2 FR Output for LCD Alternating Current Signal (a2 it/bi5 5 A7)
3 CcL Outpput for Displey Clock (FFr7 v v 7155 AT))
4 /DOF Output for LCD Blancking Control
(EFTRDT T 2% v 7G5 A7)
5 /CS1 Chip Select Signal (L:Active) (F>7EL 7 MEE (L:ER)
6 cs2 Chip Select Signal (H : Active) (Fv 7L 27 M5 (H:ER))
7 /RES Reset Signal (L:Reset) (Vv MEE (L:VUE&v ) )
8 A0 H : DO~D7 are Display Data, L: DO~D7 are Instructions
(H: DO~D7{IFH -7 —#, L:DO~D7IIA L AT 7 a )
9 /WR 80 family CPU : Write Signal (L : Active)
80K CPUDTA Mk L8R ) 7
10 /RD 80 family CPU : Read Signal AL : Active
@m%@qq{y%f%lfﬁww A
11 DO isplay Data | Ger 2[5 || |
12 Dr“ﬂ Dmﬁymw(%%#~5§%> // W
13 Hm/// “Display Data | (# %ﬁ/%—-f? 2 UL
14 //D?/“\ DSpmg/gqa'uiﬁﬁ%?¢>57é%%>
15 D4 DisplayData(Fori7— #15%)
16 D5 Display Data (327 —213%)
17 D6 Display Data (or Serial Data Clock Signal Input)
(RRT—2E5 (FE, I TAT—2 7y 7{E55AT) )
18 D7 Display Data (or Serial Data Input)
(Rr7 =255 (FkiF, Y ITATFT—=2AT) )
19 VDD Power Supply (FEJRET)
20 VSS Power Supply (0V, GND) (EJR&EE (0V, GND))
21 VOUT DC/DC Voltage Converter Output &R H 851
22 C4+ DC/DC Voltage Converter Positive Connection
(FEH = 5 v IEl R )
23 C3+ DC/DC Voltage Converter Positive Connection
(FEH = 5 v IEl R )
24 C1- DC/DC Voltage Converter Negative Connection
(FEH= 7 AR 1)
25 C1+ DC/DC Voltage Converter Positive Connection
(FEH = 5 v IEl R )
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No. |Symbol (G2=)

Function (% #E)

26 C2+ DC/DC Voltage Converter Positive Connection

(FEH = 5 v IEl R )
27 C2- DC/DC Voltage Converter Negative Connection

(FEH= 7 AR 1)
28 V1 Power Supply for LCD Drive (i s 5EENHER) [V1 = 8/9-Vo]
29 V2 Power Supply for LCD Drive (i & 5EENHER) [V2 = 7/9-Vo]
30 V3 Power Supply for LCD Drive (i & 5EEIHER) [Va = 2/9-Vo]

3 V4 Power Supply for LCD Drive

SR EREN FHEEIR) [Va = 1/9-Vo]

32 VO Power Supply for LCD Drive

(
(iR & ) F =B

33 VR VO Voltage Adjustment Pin (VO & L~V if#E 1)
Applies voltage between Vss and Vo using a resistive divider.
(P Bl 28k L. VO-Vss B OFHEEBEEAHHT 5,

34 C86 Interface Mode Select Signal (H : 68 series

: efies)
(f B =T 2 A AT — FBRIE 5 (H : 6 +Jgj

3

35 P/S Parallel/Serial Data S ignal (H llel
3\7 3G

\H

36 NC/\ Non-¢(

L/§ ria
i LI? L V7))
U

g

CN3 (farBacklight U

)nnect‘ ion Aﬁ# *%?
!

s 4 54 KT

No. Symbol (5152

Function (% #E

1 LED A

LED Anode Terminal (LED 7/ — F#g¥)

2 LED K (CATHODE)

LED Cathode Terminal (LED & Y — F#&¥)
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4.2 Recommended Connection for the Power Supply (EJRIL#AIHF D HEZ 5L 2R1ER)

4.2.1. When using the external power supply circuit
(N ERUEEREERT 55S)

VDD | VSS | VOUT C3+ | C1- Ci1+ | C2+ [ C2- | V1 V2 V3 [ V4 | VO | VR IRS

Ca ‘ ‘ ‘ ‘ ‘ ‘
._H_I (NC)  (NC) (NC) (NC) (NC) (NC) (NC)

External

V V Power Supply
o T

*Ca : 1.0 to 4.7uF (Voltage rating EHEE: 10V)
*(NC) : no connection Z{E ¥

1A}

supply circuit

-

he internal po

mEREEA

This model has the function to operate by the internal power supply or
the external power supply.

However, we don’t recommend the internal power supply caused from
insufficient display quality.

So please adopt the external power supply for operating this model.
ARELLIE, EERMSIC L 2BELZREEL Tl £H A,

ZD7H, SNTERIC L e @ ARV E T,
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4.3. Recommended Connection for /O Terminal (/O iz F D HELE S ERIELE)

*In case of selecting 80 series CPU of 8-bit parallel data transfer.
BEYF NSLULT—2EE (80K CPU) DFAR)

CH1 (Master side) CMN2 (Slave zide)

FR FR

cL L

fDOF fDOF

<}7 st i 4{>

52 Cs2

<t — {RES {RES
<}7 A0 ]
< SR fllll
<’7 /RO /RO
<t — oo oo
<} —- Dt o1
<}7 02 ] Dz
<}7 O3 2 \ / i
D4 04

[ U/ o

\ J/. DBCSCL) \\/ / DECSCL)
/] D7Csh) \ / TS0 Ca

WSS 3 ——@
(NC) WOUT WOuT (NO)
(NC) Cdt v (No)
(NS T3+ i+ (NO)
(NC) Ci- Ci- (NC)
(NC) Cl+ Cl+ (NC)
(NC) 2+ CI+ (NC)
(NC) o o2 (NC)
Ext I hd i
xterna
Power i e
Supply b e
it Wi
w0 WD
(NC) R R (NC)
C86 CE6 —@
A Pis
IR3
(NC) : no connection
RIERRF
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4.4. Block Diagram (7O v 847455 L)

LED A

LEDK

LED Backlight

FR*

CLY ]

COM 32

/DOF +———
/cs1
cs2—
/RES —¥
A)

/WR

/RD >

SEG 132

LCDP

A

240 x 64 dots

DO~D7+———H

VDD >

VSS — ¥

VOUT*

C4+ <

C3+*
‘/\ \ TH753

Cl1-[
Cl+ / / Master)

C2+

C2-*
V1

V2]

&

A\l R a—
V4]
AUV E——
VR —
cg6——¥
Pig ——

IRS—

DO~D7+—> > COM 32

VOUT |

Control LSI

cl-«— NT7534

cl++— (Slave)
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5.Test (GAER)

No abnormal function and appearance are found after the following tests.
TrREOMRERZ E L2, RRECIEICREN RN &,
Conditions: Unless otherwise specified, tests will be conducted under the following condition.

Temperature: 20£5°C  Humidity: 65+5%RH
Tests will be not conducted under functioning state.
Sk BICHRE DR Y | JRE 20+5C, B 6515%, EIMERETITY,

No. Parameter (*HH) Conditions (FUERNZ) Notes
1 High Temperature Operating | 70°C+2°C, 96hrs
(iR BN ERER) (operation state) (GEZEINRE)
2 Low Temperature Operating | -20°C+2°C, 96hrs 1
(IR BN RS (operation state) (GEZEINRE)
3 High Temperature Storage 80°C+2°C, 96hrs 2
(E iR PR AT RER)
4 Low Temperature Storage -30°C+2°C, 96hrs 1,2
(R B ‘'nn
5 Damp Proof Test 40°C+2°C,90+95F0RH, QahrsA 1,2
(BHZAS (B1F) ) [] | (operation state) | (iFEikiE ’
6 | Vibration Total fixad/amplitude i‘%vﬁm.ﬁjnm J 3
Vibrati quency (3 W% 10~55Hz
One cycle/60 seconds to 3 directions of X, Y, Z for
;]ach 15 minutes
(1L 10 X Y.Z 3 51 45 15 55 1)
7 Shock Test To be measured after dropping from 60cm high on
(B ER) the concrete surface in packing state.
(EH O ELRFEIZ T 60cm D S 55
TROFEET2 LT U — MNE~ET, )
Dropping method corner dropping( & T)
| F A corner : once(1 [E])
E c D Edge dropping &% T)
I P © B,C,D edge : once(1 [B])
- B A Face dropping(E¥&T)
i600m E,F,G face : once(1 [E])
Concrete Surface(3 > % 1) — MEK)
Note 1 :No dew condensation to be observed.
Note 2 :The function test shall be conducted after 4 hours storage at the normal
Temperature and humidity after removed from the test chamber.
Note 3 :Vibration test will be conducted to the product itself without putting it in a container.
ELl: gL &,
2 B, WIREmREIC 4EE L%, HEZ2ET 5,
3 A ZE AT LCD Y 2 — VHRTEET 5,
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6.Appearance Standards (S £ 31R#)

6.1.Definition of applicable Zones (S ERFREDERY — D EE)

_" I'_10m'n — __10mm
Xl | C-ZONE a
WL B-ZONE
10 e
A-ZONE
} 10mMm
X -y T
X X

X : Maximum Seal Line. (! L 52— VEFRS B HER)
A-Zone : Inner 1.0 mm of X Line. (X®P{AI1.0mm%A4+E &4 2 FmiHE)
B-Zone : To A-Zone from X Line. (XZ>HAY — 2 F COREE)
C-Zone : Outer of X Line. (XJ v #Mal > fEIK)

However, when the statement of C zone is shown in the drs overlap B zone,
C zone of the drawing is applied.
(BL, MKz C V— 2 DRi#Ep BYV—UiZ VA ammMT %)
6.2. i0 tigns (SAERIEE S M)
r@: Pshall|be inspected Linder white fluorescent light.
he dista bij;—wfp 1 es and the sample shall be more than 30cm.
All directions inspecting the sample should be within 45°against perpendicular line.
40W DESEATIZ T, Yo7 & O 30em ML ETRBICK VREEZIT D,

P a BT 2 5L ERRICK U CHIE AL 457 O#EN &5,
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6.3.Standards (4} ERFR#E)

D=(Long + Short)/2, *:Disregard, Units: mm
D= (RR+8E/) /2, * M, HA7 mm

Criteria CHIEFE7E)

No. |Parameter ((28H)

1 | Dot shape (1) Pin Hole (& 7A&R—/)
(K hRF— >/ Dimension Acceptable Number
ZIE) /< (K& &) (FFA %0
é\{ D <0.10 *
A 1 pc/dotorless 1{E/M yMEATF
010<D<0.20
5 pcs / cell or less 5 {E/Z/VLLT

(2) Breakage or Chips / Deformation (/xi} £E)

1.Dot Type Ry hZ A7
Dimension Acce | \&n}é r
A B
— (ke 3) [ ’@%
A0 A
(&ho t be connected to next dot)
j e %Q@ b &R U0

W L & \‘lipé// dot or less

5 pcs/ cell or less

etoes

0.10<A<0.15 | 18/ Fv FLLF, 5fE/E/VLIT
(Should not be connected to next dot)
(Bed 2 b b &4 L Z2uy)
B<0.15 *

2.Defective type extends over multiple numbers of dots
(DO Ry NMIELENDZAT)

Dimension Acceptable Number
(K& &) (FFEE%)

Uy
@d’l D<0.10 *

1 pc / dot or less

5 pcs/ cell or less
1B/ REAT, 5EMAEVELT

(Individual dot must secure 1/2 area

0.10<D<0.20

or more)

(H % D K~ M 1/2 SLERELR)
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D= (Long + Short) /2, *: Disregard, Units: mm
D= (RE+EA)/2, * EH, HAZ:mm

No. | Parameter ((8H)

Criteria CHIEFE7E)

2 Black and

White Spots,

Foreign Substances
(R

Iy

mEhR 54))

(1) Round Shape (FHfkd M)

Zone (fHI5) Acceptable Number
Dimension (FFA %0
(k& &) (mm) A B C
D<0.10 * * *
0.10<D<0.20 6 *
0.20<D<0.30 4 *

Individual dot must secure 1/2 area or more.
(% DRy MIEBEDO12HHEDOZ &, )

(2) Line Shape (fkoH o)

Zone Ag
i
Lengﬁ )I\Aidt /\
i

£ E(mm) 5 (mm /;:A B c
' \ / N'<003 // - : :

L <2.( vq/.oq < Wi 0.05| 5 *
10 || w<o.10 4 »
* 010<W In the same way (1) *

M g5

No more than 9pcs as total. (BEOFFAEELIL QELLT &35)

(Refer to “Complex Foreign Substance Defects”)
CHEERMR B IR)

3 Color Variation
(fade )

Not to be conspicuous defects.
(ELWRRREZ L, )

4 Air Bubbles

(between glass Zone (fHI5) Acceptable Number
& polarizer) Dimension (FFA %0
(L) (R&E &) (mm) A B C
D<0.30 * * *
0.30<D<0.40 3 * *
040<D<0.60 2 3 *
No more than 3pcs as total. (BEOFFAELIL 3 ELLT &F5)
(Refer to “Complex Foreign Substance Defects”)
CHEERMR B R)
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D= (Long + Short)/2, *:Disregard, Units:mm
D= (RFE+EMR) /2, * HEl, B mm

L

No. Parameter (J1H) Criteria (I E £ 4E)
5 Polarizer Scratches Not to be conspicuous defects.
(RAE X - FTIR) (FLWREADREZ L, AL, CY/—3HBHRET 5, )
6 Polarizer Dirts If the stains are removed easily from LCDP surface, the module
(RIEI= 5 ) is not defective. Except C zone.
(IS E BN D b DIFRM E T2,
HL, CY—TE325, )
7 Complex Foreign Black and white spots, line shaped foreign substances or air
Substance Defects bubbles between glass & polarizer should be 9pcs maximum
(HEE R YRR in total. Except C zone.
(BAS, BREY, FAORKIEEEFIEAA T LTS,
8 Distance between 20mm or more. Except C zone.
Different Foreign (R o Bk 20mm 2L - -
Substance Defects fHL, CV— A3k ?i\k\ % A j
(5725 S O BHE) i /ﬂ? U

i
3
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7.Code System of Production Lot (&0 v F&HE)

The production lot of module is specified as follows.
TV 2= ORGED y FEEIE, RO & DITEKELET D,

o 1 e s o

L L Factory Control Number T34 #% = (0~99)
Date of the week #IEREH (A~G)
Factory Number 4 T.35% 5 (0~9)
Factory Code L7t 5 (Alphabet)
L Production Week #L&EHE (1~5)
— Production Month #i&H (1~9, X, Y, 2)
—— Production Year #iEE  (Lower 2 digits FEBAEEL T 2 #1)

8.Type Number (& S EI)

The type number of module is specified as f
IOFEY a—/LORFARGT, S

FssaTICRFaIL

]2

9.A ing

W-AC

T}

.I‘iOD,,S

Please contact us when questions and/or new problems not specified in this
Specifications arise.

AHARFICE T 25658, /o3 A AN O RN RAE L2356
WEHEO PS5 L 2T 5,
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10.Precautions Relating Product Handling (& SHik L\ EDEFE)

The Following precautions will guide you in handling our product correctly.
A2 IE L ZTHEHTES 212, ROFEHIZZEE T S,

1) Liquid crystal display devices
(1) The liquid crystal display panel used in the liquid crystal display module is made of plate
glass. Avoid any strong mechanical shock. Should the glass break handle it with care.
(2) The polarizer adhering to the surface of the LCD is made of a soft material.
Guard against scratching it.
AR FEFITDONT
(1) RFTREY 2= /WA L TV DIRRER TR T, V7 A THESRTWET DT
BRI 2 5 2 RN T R &,
FINNFAE LG EIE, BRTTALHRD WNTIT 0 ZEE TS0,
(2) WEBFXRFFOREIZALE D A Th DRIMIE, MO PVMETTE TN D%,
BRI I LTTEN,

(2) Avoid the use of work clothing
clothing or other conductivity-trea

CLERBES - OBRY 2 v I ED
‘%ZE =) EREOLET,

. AHREELE S O 2 o LET,

T, WEBRTROBHET 4 VAT D EHBLTFEN,

3) When the LCD module must be stored for long periods of time:
(1) Protect the modules from high temperature and humidity.
Conditions: Temperature: 0°C~40°C
Humidity : Less than 60%RH
No dew condensation to be observed.
(2) Keep the modules out of direct sunlight or direct exposure to ultraviolet rays.
(3) Protect the modules from excessive external forces.
HRFREY 2= VERETRARE LRTRIER6RWEGEIZHONT
(1) =R, SEOBITTHRE LRWTR S,
MIRE M 0°C~40C, 60%RHEL T, fEFT DR AR E Z L,
(2) EF B, H2OWIEEIAENEZEL LRV E DI LTS,
(3) AP LR RO L RNE I LT FEN,

4) Use the module with a power supply that is equipped with an overcurrent protector circuit,
since the module is not provided with this protective feature.
AR T Y 2 —Zid, WERRERES A>T FHADT, T—0OEAITHA.
M EE AR O BIRE AT S0,
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5) Do not ingest the LCD fluid itself should it leak out of a damaged LCD module.
Should hands or clothing come in contact with LCD fluid, wash immediately with soap.
W%%ﬁ%?;~wﬁ@EL\W%(M%%)W%mmbf%tﬁu\ A AR
LI LTFEW, EDTFRRUKRR W7 LG, EDITATATED
MLTFSW,

6) Conductivity is not guaranteed for models that use metal holders where solder connections
between the metal holder and the PCB are not used. Please contact us to discuss
appropriate ways to assure conductivity.

AB VRN —E AT HBREICBNT, A X VRVE —EHRE LHMAT L TR0t
HROBEIT, BEZFRIELEEA, MEREBEZHFEINLIHEET. BRIHRT SV,

7) For models which use CFL:

(1) High voltage of 1000V or greater is applied to the CFL cable connector area.
Care should be taken not to touch connection areas to avoid burns.

(2) Protect CFL cables from rubbing against the unit and thus causing the wire jacket to
become worn.

(3) The use of CFLs for extended periods of time at low temperatures will significantly
shorten their service life.

(4) After storing the product (or LCD) under low temperature ang
a long period of time, CCFL may take longer ti

CF LZMEMT LB H>NT
(1) CFL4”7— 7»@:\ #

YR

(2)
(3)
4) 1

I ass

8) Fo
Q) ck up modules since they can be damaged by components on neighboring

(2) Do not place heavy objects on top of the product. This could cause glass breakage.
Hoy F RN EAE R DRI DOV T

(1) EREXZLRNVTTIY, =y P THBEZESTLZENHY £,

(2) RIZEEMEZEROTT S0,

9) For models which use COG,TAB,or COF:

(1) The mechanical strength of the product is low since the IC chip faces out unprotected
from the rear. Be sure to protect the rear of the IC chip from external forces.

(2) Given the fact that the rear of the IC chip is left exposed, in order to protect the unit from
electrical damage, avoid installation configurations in which the rear of the IC chip runs
the risk of making any electrical contact.

COG, TAB, COF#AMEHTHHMEIZDONT

(D) ICFy7EEmMNEDEERHEL TWVDHA, BEAIRENMES o THET, BRI
BEL T, [ CFy Z7EEIIRODADBMO LWL 5 HEE L TR,

2 1 CFy7ERMNEDEERHL TVDA, BRABIENILE LTI CF v 7EmIZ
ﬁ”%%%ﬁ%é#éio@% EREIE T T &0,

Flo, KT K DRREMEARIE L, BRARE LR T D720, NS bRV ER
%mthf?éwo
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10) Models which use flexible cable, heat seal, or TAB:
(1) In order to maintain reliability, do not touch or hold by the connector area.
(2) Avoid any bending, pulling, or other excessive force, which can result in broken connections.
TL¥, b— i, TABAREATHHEIONT
(1) BHEMERERDZ, WO 2R TSN,
(2) WIRRDOFTREMED B D %, EERPT O TR, IR D FDORNN ZMARNT RIS,

11) In case of buffer material such as cushion / gasket is assembled into LCD module,
it may have an adverse effect on connecting parts (LCD panel-TCP / HEAT SEAL/FPC/
etc., PCB-TCP / HEAT SEAL/ FPC etc., TCP-HEAT SEAL, TCP-FPC, HEAT SEAL-FPC,
etc.,) depending on its materials.
Please check and evaluate these materials carefully before use.
WREY 2=V vy a b MELIEET 56, 7y va b MEOMEICLY | Rt
o —VERERS (LCD /¥ /L& TCP, & — k3 —/V /FPC%, PCB & TCP/ & — k¥ —/L
/FPC%., TCP,/ t— k¥ —/V FPCE DB DOHRGH) ([ZHEELE KT T RN & 0
ETOT, FENZHoaeHhEz LTS,

cracks ) can occur on acrylic plate, being influenced by some coemp
from polarizer film.

Please check and evaluate those aci

hting frequency of either backlight or other light sources.
ough at the environment of actual use, and decide the driving
at does not cause flickering.

FT A RICNERRIREIHE B 5 WA A T 7 0 v 712 L » THIE SN RS ERE 7 L — b
R OMIZ L > T, Ny 7 T4 b, FOMDIRD SATE B S 2 W xR E 5 e
DINF R THIZL D7) v h—RNRETHAEENRD Y T 0T, EERAREICBIT D
TRl ATV, ) v = DORE LR WRICCIHERA T &N,

14) Please be advised that do not apply DC voltage to the LCD.
If DC voltage is applied to the LCD, then it may cause poor display quality.
WERTRFIZD CHEIN SNV L S ITEBBEWET,
FIS NG EICRAARROREK &2 9,
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11.Warranty (fREFEH)

This product has been manufactured to your company’s specifications as a part for use in your
company’s general electronic products. It is guaranteed to perform according to delivery
pecifications. For any other use apart from general electronic equipment, we cannot take
responsibility if the product is used in medical devices, nuclear power control equipment,
aerospace equipment, fire and security systems, or any other applications in which there is a
direct risk to human life and where extremely high levels of reliability are required. If the product
is to be used in any of the above applications, we will need to enter into a separate product
liability agreement.

LRZEEIT, RO —ARAYE A %@%mtbf\@&m# hr CEOSEFRESIR
bDOTHY BEMAMREERIERIICER T2 60T, H—. B ﬁ*ﬁﬁ%%“
VIS DEAR NI B D RIS . TR 7D hl RS %**ﬁ%ﬁ\%“%mﬂ DD T
EWEEELER SO @IS SN LG, e LT —UoFREEzAVEYA,

W, 2 AR SN 256, NEVBEMLICET 2804, DS L THE L 5 BE,
BLEFET,

1) We cannot accept responsibility for any defect, which may arise from addltlonal anufacturing
of the product (including disassembly and reassembly) after product
MABRIATON BN (5% - BHSLA2ETe) ICBIT LA

DEEEZAVEEA,
2) We cannot accept res ich may
of strong exte
A e
3) We ch may arise due to the application of static
ele our company’s acceptance inspection procedures.

I
LA

‘Téht%\ﬁ%ﬁ%ﬁ@%éhf%é?éTAQLO%i

4) When the product is in CFL models, CFL service life and brightness will vary According
to the performance of the inverter used, leaks, etc. We cannot accept responsibility
for product performance, reliability, or defect, which may arise.
CFLZMEMTLHBEIZINT, CF LOFHFMIEEIL, EHTH1 0 —2 —DMERE
V=27 5T LET, "aRETOMRE, FEELOARESIZSETE LT, £0EMLEE
BVEHA,

5) We cannot accept responsibility for intellectual property of a third party, which may
arise through the application of our product to your assembly with exception to those
issues relating directly to the structure or method of manufacturing of our product.
R R L2 2 S L 0 BT L TETAEMORERMBEIC OV TE, YRR O ELe
THEICEEELD b OLSMIDEE L TE, TOBEEEZAVERT A,

6) Optrex will not be held responsible for any quality guarantee issue for defect products
judged as Optrex-origin in 2 (two) years from Optrex production or 1(one) year from
Optrex Group delivery which ever is shorter.
WA I ERT 5 L HIE SN ARG S OBERIEHMIC & £ UL, BilER L0 2 4,
U< EERsE AR, SUTED JWE—RTR 1L FOEH L WHIRE SETIHE £,
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