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B Absolute Maxinunm R atings

Parameter Synbeol Rated Values Unit
Supply voltage(1) VSS -8.0~-0,3 v
Supply voltage (2} YV b -18.5~10.3 v
Supply voltage(3) V1,¥y4,¥2,V3 Vb~ 0.3 vV
Input voltage Vvl VSS-G.3~0.2 L%
Qutput voltasge V0 V$5-0.3t0.03 v
Permissible loss P D 250 m v
Operating temperature T apr 0~ +50 kb
Storage temperature T sth -20~ +B0 Y
Solder temperature T ol 260 T for—~ 3s —_
A Pin Description
Fin Namea Funection
DBO~ DB7 Bata input
A0 Selects display data or instructions.
HIGH:Display data.
LO¥W:instructions.
EES Resets the system and selects the interface.type for a
88-port/8C-port MPU,
HIGH:88-port MPU interface.
LOW:80-popt MPU interface.
Cs Chip Select input.
LOW:Active level sensing.
E Fead/Write Enable signal when a 68-port MPU is
(ED) connected.
(Active-LOV Read Enable signal when an 80-port MPU is
connected.)
R/W Read/Write Select signal when a 68-port MPI is
(¥R connected.
HIGH:Read Select
LOW:Write Selext
(Bctive-LOW Write Enable input when an 80-port MWPU is
conrected,
Rising edge sensing.)
CL External clock inputfonly effective with external
clock types).
¥DD 5V power supply.
VsS 6V power supply {(GKD level).
Vo Y0=-5V contrast adjustment.
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H CLECTRICAL CHARACTERISTICS

© DC Characteristics

(Voo=0V, Ta= —20t575°C)

Parameter Symbol Condition Applicable Terminals Min Typ Max Unit
Operating Aecominerded opealin |, —55 —5.0 —4.8
vottage (1)*1 | Paeid e 5 ves 70 — —24 v
i - — -35
Heoommded.opemmn V5 Vs 132 3
Operating | T opiraoc —13.0 - — v
voltage (2} | Polerial operdion Vi, V2 Vi, V2 0.6XV5 v Voo |
Polenal operalion V3, V4 V3, v4 V5 — 0.4XVoo
VIKT &, D0~ E, R C5 sis | VsS4 2.0 — Vop
. , D0-I7, E, Ak, v
HIGH input voltage Vine TL, PRV, FEb s Daxvss | — VoD
) vILT #0,00-D1, E, A7, 05 pis Vss — Ves+0.8
LOW input voitage To O Vss —Tosxvss| "
VouT | lon=—3.0 mA |D0~D7 pins Vss+2.4 — —
HIGH -output veltage Voret | loH=—2.0 mA | FR pins Ves+2.4 - — v
Voree |lon=—120 pA | OSC2 0.2XVss — —
VoLt lor=3.0 mA |D0~D7, FRpins — — Vss5+0.4
LOW output voltage Voigr | lot=2.C0 mA | FR pins — — Vss+0.4 v
vowsz | loL=120 pA | O08C2 — — 0.6XVss
tnput leak current iLi MERMGS CLAS M5ps]  —1.0 — 1.0 A
Cutplt leak current o e e © | DO~D7,FRping | —3.0 — 30 #
. ) oo | ViS50V | SEGO~ 60 — 5.0 7.5
LCD driver ON resistance Ron {Ta=25°C V=5 | COMO~15 — 0.0 500 kG
Static current consumption oo | CS=CL=VDD — 0.05 1.0
Acti External CLK fou=2kHz — 20 5.0
cur;‘éit Osclltator po(1) |Durg display} Rr=1M0 | VDD — 9.5 15.0 wh
consumption e =+ 18kHz — 5.0 10.0
looge) | Duiing accass toe=200kHz —_ 300 500
Input terminal capacity GIN | Ta=25°C, {=1MHz [ All input.terminals — 5.0 8.0 pF
. Ri=1.0M0+ 2%, Yas=-50Y 15 18 21
Oscillating freqguency {0sC R LML 2%, Veom 80V 1 1% o1 KHz
[ Reset fime tR HES 1.0 — 1000 s

* 1 A wide range of operating voltages is guaranteed, except in case of abrupt voltage fluctuations during MPU access.

@ AC Characteristics

O Read/Write timing for the 80-port MPU

(Ta=—20t075°C, Vss=—5.0VE10%)}

Parameter Signal Symbol Condition Min Typ Max Unit
Address hold time = taHs 10 — —_ ns
Address set-up time A0, TS taws 20 — -— ns
System cycle time W& ED toyce 1000 — — ns
Control pulse width ' tce 200 —_ — ns
Data set-up time {Dss 80 — — ns
id ti — —
Data hof tln"le D0toD7 toHs 10 ns
RO access time tacos CL=1000F — - 80 ns
Qutput disable time toHs =P 10 — 60 ns
* 2 The ratings when Vss= —3.0V are approximately 100% higher than when Ves=—5.0V.
O Read/Wirite timing for the 68-port MPU (Ta=—20t075°C, Vss= —5.0V£10%)
Parameter Signal Symbaol Condition Min Typ Max Unit
System cycle time 40, T3 tCYCe 8 1000 — — ns
Address set-up time RIW tawe 20 — — ns
Address hold time {AHs 10 - — ns
Data set-up time 1ose BO — — ns
Data hold time 1DHS 10 — — ns
Output disable time DotoD7 10Hs Cr=1000F 10 — &0 ns
Access time tACCE L= — — a0 ns
Enable pulse | READ 100 — — ns
widih WRITE £ W 80 - - ns
* 3 tovos indicates the cycle during which CS/E are HIGH; it does not indicate the cycle of the E signal,
* 4 Thae ratings when Vss= ~— 3.0V are approximately 100% higher than when Vss=—5.0V.
Q.A.: REV.:
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W Cptical Characteristies
I . STN TYPE

Iten Symbol Condition Min. | Typ. } Max. | Unit Rote _1
Viewing Angle ¢ 2-¢ 1 K=1.4 40 — —_ deg. | %1,%2
Contrast Ratio K ¢ =107 — 3 — e *3
6 =0T
Response Time(Rise) tr ¢ =10T R 150 250 s 4
6=0%
Response Time(Fall) tf $ =107 — 200 300 ns %4
8=0T
2 . TN TYPE
Iten Syubol Condition Min. | Typ. | Max. | Unit Note
Vieving Angle ¢ 2-¢1 K=1.4 60 — ~— | deg. | *1,%
Contrast Ratio X ¢ =25 — 3 —_— —_ %3
6=0T
Response Time(Rise) tr ¢ =25 — 30 120 ns w4
8=0%
Response Time(Fall) tf ¢ =257 — 60 a0 ns w4
8 =0T
*i. Definition of Q@ AND ¢ *2. Contrast vs viewing angle
{e=0}
ZM’Z 3 x (pa—91220)
z o |
Y ! - ‘:
¥ -‘j j‘ . "él.i /; i\\
\. -"‘L-_\ o I 1
2

£ pu ¢l @
Viewing angle

v
(o=} *£. Definition of optical response

*3. definition of contrast ratio

o

HREHP

100 <
§ ——1%— Selected segimnent
5 {7} Nen sclectlve State Beleckive State Non salective State
'Ew B2 Non—selected segment § 1 1
i — 5 ! \ x =
m i o o 3
BL ) < @ S
(%) & I L o
Driving voltage
Bricht ‘ (52) tu tr £f
_ Brightness of non-—selected segment(B2 i i i
" Brightness of selecied segment(B1) rise time fall time
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@ Timing Chart

O Read/Wirite timing for the 80-port MPU
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# DISPLAY GOMMANDS L .
{Based on the 80-port MPU; the RD and WR commands differ for the 68-port MPU.)

Command RDWR A0|D7 D6 D5 D4 D3 D2 D1 DQ Function
1 |Display ONOFE |1 0 0[1 0 1 0 1 1 10 Switches the entire display ON or OFF, regardiess of the
Display RAM's data or the internal status. *7
2 Display START 100l1 10 Display START|Determines the line of RAM data to be displayed at th
Line address (0~31)display's top line (COMO).
3 |Page Address Set{ 1 0 0{1 0 1 1 1 © Page(Sets the page of the Display RAM in the page addres!
(0~3)|register.
4 Column (Segment) 100 Column address (Sefs the column address of the Display RAM in the colum
Address Set {0-79) address register.
Reads the status.
w BUSY 1: Busy (internal processing) 0: READY stalus
s lstatus Aead |0 1 o § Q5 E 0 0 0 o/ADC 1 Rightward (forward) output
m < g e 0: Leftward (reverse) output
ON/CFF 1: Display OFF 0: Display ON
RESET 1: Resetling 0: Normal
6 |Wtite Display Data 1 0 1 Write Data Writes the data on the datg These commands access a
bus to RAM previously-specified
Reads data frem the Display| address of the Display RAM,
7 |Read Display Datal 0 1 1 Read Data RAM onta the data bus. after which the column ad
dress is incremented by one.
Used to reverse the correspondence between the Display
8 |ADC Select 1 00(1 ¢ 10 0 0 0 0/RAM's column addresses and segment driver output ports
0. Rightward (forward} output ~ 1: Leftward (reverse} oulput
Static Drive S-e!ects normall display operation or static all-lit drive
9 ON/OFE 100(1 010 0 1 0O0Mdisplay operation.
1: Static drive (Power Save) **  0: Normal display operation
10|Duty Select 10010101000 ”Selects the duty tactor tor driving LCD celis.
1: 1/32 duty 0: 1/16 duly
11|Read Modify Wite| 1 0 01 1 1 0 0 0 0 0 Increments the column address counter by one only when
display data is written but not when it is read.
12|End 1001 11011 1 0[Cancels the Ready Modify Write mode.
Resets the Display START line to the 1st line in the register.
13|Reset 1001 1100 0 1 0|Resets the column address counter to 0 and page
address register to 3.

*7. Power Save mode is entered by selecting static drive in Display OFF status.
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