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LCD

1.
2.
12
3.
75.0(W)x 54.0(H) x 14.0 Max.(T) mm
SED1520/PT6520 —
60 g
LCD STN —
100(W) x 32(H) dots
61.0(W)x 26.5(H) mm
54.95(W)x 20.75(H) mm
0.55(W)x 0.65(H) mm
0.50(W)x 0.50(H) mm
1/32 Duty
6:00 O'clock
LED —
4.
4.1




LCD

4.2
421

422

|

! 26.5(V.A.)

DO-D7
R/W
A0

El

E2

VDD

VO

LEDT

Vss

LCD

TO LSI

li
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LCD

0 g
4.3
VbD
LCM 7y 1
VDD-VO0 +5.0V
T
GND T
Vo 7‘? VO
\4 .
AN
LEDE IR
5.
51
Vdd 0 6.5 V
LCD Vvdd - VO 0 10.0 \%
Vi 0 vdd V
Top -10 +50
Tstg -20 +60
_ — 90 %RH
>
N GND=0V
5.2
vdd 45 | 50 | 65
LCD Vdd—\VO0 — — 6.5
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LCD

Vih | Vdd=5V+ 5% |0.8vdd| — | Vdd
Vil 0 — lo2vdd
Ffim vdd=5v 60 65 70 | Hz
Idd Vdd=5V — 14 | 1.6
Vdd—-V0=5.0V mA
LCD 10 Eflm=75L1z —_ 13 | 16
Ta=0
0r 00 | — 53 | —
LCD Ta= 25
vdd-Vo . . . v
( ) or 6 | 46 | 50 |52
Ta= 50
_ 47 | —
® =0° ,0 =0°
> DUTY=1/32
>
> LCD Vo GND
53
0 = 53 —
LCD Vieo | 25 ¢ =0 — 5.0 — vV [1.25
( ) 0 =0°
50 — 4 7 —
. 0 — [ 750 | 1100
25 ©=0° | — | 100 | 150
135
3 0 8=0° | — | 1000 | 1500 | ™
25 — [ 100 | 150
45 — 50
Ao ii 9 Deg. | 1,4,5
2 55 55
0 =0°
K | 25 20 | 50 — | — |156
0 =0° o




LCD

<1>¢ 6 <2> 2(k= 2)

[Vertical]

0=0° 9=0°
| —

0122
0=180" 9=-90°
0=270° \ 0=90°
\ [Horizontal]

6=0° 9=+90"

[Bottom |

<3>

Non-select Select Non-select Non-select Select Non-select
n 2 § w g N
3 X g 3 gl 28 X
E S S0l S
R s ([ i
& f b s T }
—=! Tr F —=— Td l«_Time — Tr (= —= Td FTime
<4> <5>

A D) AD=|D1-® 2

light source

O

contrast =

K>2
o1 o2
Viewi . Measuring equipment: DMS
tewing angte (Made in AUTRONIC)
<6> (K)




LCD

B2 is curve of non-select dol’s brightness
B2

Bl

Brightness(x)
=
|

Bl is curve of select dol's brightness

Drive voltage

(K)=
6.
6.1
<> 8 16 MPU
BF BF
<> LCD
Data RAM
LCD
O RAM bit data 1:0n
O RAM bit data 0:0ff
LCD
<> LCD
El E2 32
100X32 2x 50x 32 8
{}
4
< CMOS
6.2 /0

B2 is curve of non-select dot’s brightness
n| B,
: Bl
; “he
el B2
2
B BL s curve of select dol’s brightness
Drive voltage
A0 E1 E2 R/W BF
” MPU
g ” DB7
2x 320 2x 2 560 Display
PT6520
50
4 DDRAM
DUTY ADC
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LCD

1 NC —
2 LEDT — LED +4.2V
3 VSS — 0\,
4 NC —
5 VSS — 0\,
6 VDD — +5V
7 VO — LCD
MPU /
8 AO H/L |» D/="H" DB0~DB7
» D/I="L" DB0~DB7
MPU /
> R/W="H" E1/E2="H"
9 R/W H/L DB0~DB7
MPU
> R/W="L" DB0~DB7
E1/E2="H/L"
MPU LCD
> R/W="L" El
10 E1l H HI/L DBO-DB7
> R/W="H"
E1="H" DB0~DB7
MPU LCD
> R/W="L" E2
11 E2 H HI/L DBO-DB7
> R/W="H"
E2="H" DB0~DB7
12 NC —
13 DB0~DB7 H/L /0 MPU
6.3
6.31 /
VDD=5V+ 10% VSS=0V Ta=0 ~+50
A0 RIW AW 0 — ns
TAH6 0 —
E Tcycs — 500 — ns




LCD

Tew /0 —
30 —
Tose 30 —
TpHe 10 —
DB0O~-DB7 T 70
ACC® | ci=100pF
ToHs 5 50
t CYC6
E i \ 0.8V o
L 0.2V
t aws tew
0.8Vo
R/W 0.2Voo
1 AHe
T 0.8V
A0 0.2V
t DS6—=1 ‘7t DH6
DBO-DB7 g 8:%32
(WRITE) I t ore
(READ) o
Bus Read / Write operation sequence
6.3.2
VDD=5V+ 10% VSS=0V Ta=0 ~+50
Twrosc2 35 — —
us
Twhosc2 — 35 — —
TR — 30 150
ns
TF — 30 150
FR ToFR CL=50pF — 10 40 us

10
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LCD

0SC,
tWHOSCZ ‘t!
tWLOSCZ ‘ L DFR
ER 0.8V
0.2V
Display control timing characteristics
6.4
6.4.1
100x 32 LCD LCD
—PT6520
v LCD COMMON  SEGMENT
13 1!1 “ 0"
v PT6520 LCD LCD
—_— PT6520 LCD
PT6520 LCD
v PT6520 LCD MPU
“ § PT6520 DBO~DB7 A0
E1/E2 R/W ( ) MPU
DB MPU
LCD
MPU
v PT6520 2x 2 560 MPU
MPU
v
LCD
PT6520 Busy Flag BF (Display Start
Line Register) (Line Counter) Column Address Counter
Page Register Display Data RAM) (Timing Generator)
(Reset Circuits)
4 Busy Flag(BF)
BF

11 29




LCD

BF “ " DB7
> BF=1 “
> BF=0 MPU
MPU BF “ 0
Teve BF
L 4 Display Start Line Register
LCD COMO DDRAM
L 4 Line Counter
FR

COMMON DDRAM

L 4 Column Address Counter
7 /
50H 50H
L 4 Page Register
DDRAM

L 4 Display Data RAM(DD RAM)
DD RAM RAM “ " “

1 : 0

DD RAM

12 29
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LCD

Page
Address
D1,D2=

DATA

Display

Pattern

Line
Add.

Com
NO.

Driver

0,0
(0 Page)

D‘O

\
D7

0,1
(1 Page)

D‘O

\
D7

—100X16 Dots

00

Master

10 |7°
2P |
(2 Page) | 5

11
(3 Page)

D‘O

\
D7

—100X16 Dots — —

Slave

A |D0=0

00H

32H

00H

32H

Column b
Address ¢ |D0=1

32H

00H

32H

00H

Segment Term.

49

49

Driver

Master

Slave

Correspondence with DDRAM and address

Timing Generator

COMMON
FR
(Master Output) ‘ \—
Master —<oXp<2 - — 1< D2 — — 15<1H
Common
Slave AW — LX< — L0
Common
Reset Circuit
13 29




LCD

> 113 0”
> 113 3”
> 1/32
> ADC=0
>
“ ” DB4 D B7 1] 011
6.4.2
A0  R/W
AO R/W
1 1
1 0
0 1
0 0
A0 E1E2 R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
} /
ol 1]ol1lol1]o|1]1]|1o1]|» 1
> 0
ol 1]o|l1]1]o0 COMO
1~31
ol 1]|ol1]o]|21|1|1]0
0~-3 DDRAM
ol 1]0]o
0~79 DDRAM
B A ON E
olo |19 | 2 |oels|lolo|o]o0
v E
E
11110
DDRAM
1ol DDRAM
ADC ol 1]|o0]l1]lo0o]|l21|0|lo0o]o]| o0 lon
A0 E1/E2 R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
/ ol 1]ol1|lo]1]0|lo0]1]o0 o0
14 29




LCD

v (Page Address Set)

15 29

0 1 0 1 0 1 0 1 0 0 |01
0 1 0 1 1 1 0 0 0 0 0
0 1 0 1 1 1 0 1 1 1 0
0 1 0 1 1 1 0 0 0 1 0
0 1 0 1 0 1 0 1 1 1 0
0 1 0 1 0 1 0 0 1 0 1
v / (Display On/Off)
A0 [E1l/E2| R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 1 0 1 0 1 0 1 1 1 D
D
D=1: LCD DDRAM
D=0: LCD DDRAM
/ DD RAM
D=0 D=1 DDRAM LCD
4 (Display Start Line)
A0 |E1/E2| R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 1 0 1 1 0 A4 A3 A2 Al A0
A4~A0
A4 A3 A2 Al A0
0 0 0 0 0 0
0 0 0 0 1 1
1 1 1 1 0 1E
1 1 1 1 1 1F
LCD COMO DDRAM

“ 111




LCD

16 29

A0 |E1/E2| R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 1 0 1 0 1 1 1 0 Al A0
A1AO0
Al | AO
0 0 0
0 1 1
1 0 2
1 1 3
MPU DDRAM
(Column Address Set)
A0 |E1/E2| R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 1 0 0 A6 A5 A4 A3 A2 Al A0
A6~A0
A6 A5 Ad A3 A2 Al A0
0 0 0 0 0 0 00H
0 0 0 0 0 1 01H
1 0 0 0 0 0 30H
1 0 0 0 0 1 31H
DDRAM
MPU DDRAM N
31H
LCD
(Status Read)
A0 |E1/E2| R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 1 |BUSY| ADC |onorr |[RESET| 0 0 0 0
< Busy
BUSY=1
BUSY “ 0O
< ADC




LCD

n=0~49
< / On/Off
/
0
1
13 ” 13 / ” 13 0: ON ” 13 l: OFF ”
13 / ” 113 1: ON ” " O: OFF ”

< RESET

0

1

4 (Write Display Data)

A0 |EVE2| R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
1 1 0

DB7~DBO DDRAM

4 (Read Display Data)

A0 |EVE2| R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

DB7~DBO DDRAM
L ” b l”
DDRAM

v ADC (ADC Select)

A0 [E1/E2| R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 1 0 1 0 1 0 0 0 0 D

D

D=0
D=1

17 29




LCD

DDRAM
v / (Static Drive On/Off)
A0 [E1/E2| R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 1 0 1 0 1 0 0 1 0 D
D
D=0
D=1
COMMON
v (Duty Select)
A0 [E1/E2| R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 1 0 1 0 1 0 1 0 0 1
LCD 1/32
v (Read Modify Write)
A0 [E1/E2| R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 1 0 1 1 1 0 0 0 0 0
DDRAM DDRAM
DDRAM “ K
MPU
113 ” 13 ” 13 1”
v (Sequence of cursor display)

18
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LCD

End
A0 |E1/E2| R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 1 0 1 1 1 0 1 1 1 0
\ |
\ \\\
L n n+1 n+2 n+m L n
Reset
A0 |E1/E2| R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 1 0 1 1 1 0 0 0 1 0
DDRAM
Power Save

19
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LCD

LCD
6.4.3 MPU
v 68 MPU
4
A0 E1/E2 R/W
El | E2 A0 R/W
1 1
1 0 1 0
0 1
0 0
1 1
1 0
0 1
0 1
0 0
v DDRAM
MPU MPU DDRAM
MPU DDRAM

DDRAM

20
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LCD

® Read operation

WR L
DATA N N n n+1
Address Dummy Read | DATA Read | DATA Read
WR N /N 4 N+1
Internal RD \ | \
Timing
N N+1 N+2
Internal
DATABUS N n n+1
MPU Interface Timing
6.4.4
v MPU
mj]@—’»
WR
P1.1 Lﬁ El
MPU F %
P1.2 E2 r
P1.5 R/W 22
8031 P1.4 AO
P0.7 DB7
P0.6 DB6
P0.5 DB5
P0.4 DB4
P0.3 DB3
P0.2 DB2
P0.1 DB1
P0.0 DBO
MPU 8031 PO
DBO~DB7 8031 RD WR P11 P1.2
El E2 A0 R/W 8031 P1.4
P1.5 Vee GND -5V~-1V

21 29




LCD

BF1:

WIL:

WD1:

BUSY=1
BUSY=0
CLR E1
SETB E2
CLR A0
SETB R W
CLR A
MOVX A,@RO

JB
JB
RET
b)

ACC.7,BF1
ACC.4,BF1

LCALL BF1

SETB
CLR
CLR
CLR

El
E2
AO
R W

CLR A
MOV A R1
MOVX @RO,A
RET

c)

LCALL BF1

SETB
CLR
SETB
CLR

El
E2
AO
R W

CLR A

MOVCA @A+DPTR
MOVX @RO,A

RET

22

BF2: CLR E2

WiI2:

wD2:

29

SETB
CLR
SETB

El
AO
R/W

CLR A
MOVX A,@RO

JB
JB
RET

ACC.7,BF2
ACC.4,BF2

LCALL BF2

SETB
CLR
CLR
CLR

E2
El
AO
R/W

CLR A
MOV AR2
MOVX @RO,A
RET

LCALL BF2
SETB E2
CLR E1
SETB A0

CLR

R/W

CLR A

MOVC A,@A+DPTR
MOVX @RO,A

RET




LCD

ORG 0000H

START NOP ;wait the power on initialization operation
NOP
NOP
MOV  R1#AFH ;DISPLAY ON
LCALL Wil
MOV  R1,#0COH ;DISPLAY START LINE:0
LCALL Wil
MOV  R1,#B8H ;PAGE ADDRESS SET:0
LCALL Wil
MOV  R1,#00H ;COLUMN ADDRESS SET:0
LCALL Wil

MOV  DPTR,#0300H
MOV  R7,#06H
LOOP1 LCALLWD1
INC DPTR
DIJNZ R7,LOOP1
MOV  R1,#0B9H ;PAGE ADDRESS SET:1
LCALL Wil
MOV  R1,#00H ;COLUMN ADDRESS SET:0
LCALL Wil
MOV  R7,#06H
LOOP2 LCALL WD1
INC DPTR
DIJNZ R7,LOOP2
LIMP  START

ORG 0300H
DB 00H,01CH,07EH,07EH,01CH,00H,00H,03H,03H,00H

23 29
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LCD

7.1
7.1.1

7.1.2

7.1.3 (1)

)

7.2

7.3

20+ 3

65+ 20% RH

Q/ED-01-98(1l)

20w LCD
30cm
Y
[1
Z
Y 30° Loe Z X Y ©=30°,
30+ 5¢m
X _
AQL
MIL-STD-105D |
Q/ED-01-98(l1)
MIL-STD-105D [

25
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LCD

7.3.1
7.3.2
7.4
1) )
Y @ )
@ (mm)
$®<0.3 (note)
2) 0.3<d < 0.45 3
0.45<d < 0.6 1
0.3<® 0
4
(mm) (mm)
L< 10 W< 0.03
5.0< L< 10 0.03<W< 0.04 3
3) 5.0< L< 10 0.04<W< 0.05 2
1.0< L< 10 0.05<W< 0.06 2
1.0< L< 10 0.06<W< 0.08 1
L< 10 0.08<W 2)
20mm
4) @Eﬂ;
= L
@B ¢ [ : mm]
A+B< 0.45 0<C _D+E< 0.35 F+Gg< 0.35
2 2 2
1 3
2
@ (mm)
o< 0.7 (note)
5) 0.7<d< 1.0 3
1.0<p< 1.5 1
1.5<d 0
1)
2) 30mm
6) @ (mm)
26 29




LCD

®<04 (note)
0.4<d < 0.65 2
0.65<db< 1.2 1
1.2<p 0
7 “2) 3)
/
8) LCD
9)
10)
11
12)
1)
13) &)
3) HSC TCP
14) (1) LS, IC 50%
(2) LS|, IC 50%
(1) 0.45<d, N> 1
(2) 0.3<b< 045, N=1
15) D: (unit: mm)
(3)0.5<L, N=1
L: (unit: mm)
(1) PCB
16) PCB @)
@ PCB PCB
17) PCB
(2)
18)
1)
19) (2) 1 3
50,000 (25 )
1) +48 ~+52 96hrs
2) 0 ~5 96hrs + 10%
3) 40 ,95%RH 120hrs

27
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LCD

4) +58 +62 96hrs 24
5) -17 ~-23 96hrs + 20%
6 50 ,95%RH 120hrs
25 .30 -25 60
7 5(min) 30(min) 5(min)
30(min)
5 , 55~60%RH
10~55~10hz
8) 1.5mm
2
9.
9.1
LCD LCD
LCD
9.2 LCD
LCD [ ]
o
LCD
9.3
LCD C-MOS LSl :
vdd  Vss
9.4
- LCD
95
- LCD LCD
LCD
LCD
28 29




LCD

9.6

9.7

10.

10.1

10.2

LCD

29
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