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LCD (Liquid Crystal Display)

Polarizing filter.
Thin film with a vertical axis.

Polarizing filter.
Thin film with a horizontal axis.

Polarizing filter. Polarizing filter.

Thin film with a horizontal axis. Thin film with a vertical axis.
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Block diagram
KSO108B - 64 channel segment driver for dot matrix LCD
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KSO108B driver includes Display Data RAM 512 x 8 = 4096 bits.
Matrix 64 x 64 dots consists of 4 096 pixels.
Matrix of LCD panel 64128A counts 128 x 64 dots (8 192 pixels).
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LED pixel matrix

0 column 128 x 64 127 column

o g with green backlight Dy

/4

0 column LCD 64128A 127 column

63 row 63 row

77,8 mm

A
v

69,8 mm

Blue backlight

Teaching materials for students of University of Lodz — developed by PhD Janusz Baczynski (2012.v.01)



MSB

XXX
cese i
XXX >
(XX X o)
XXX
(]
cess c
XXXl o
Xy
>
coee =
XXX ©
XX )
N i g
Clecoe o
Q eccccccoeccccnoe eecocecoe @ecccecccecccccce | —~ n
e rmmmmmmmm T oxx @ececcceesccccce (M %
m X XYYy X rrxx @eeeccccecccccee (O
DD occcsssslessssses 4 ccecccssescsccss | ' 2
— %oo-oo-oo-oo-oooo """ @0ceccceesccccce | O A-W
0 % Xy (@]
n|.v > eo00 $ ®
D o 3 i S S
n - o o000 |_n[u nnH.v
00 n_V» B rxmmmm "un ee0ecccccecccccee m o
~ . () ®ccccccsjesccccos XX XXX I Trrryrrl "
um Iy Iy ©000c00c00c00cne o)
—i o oo eeecccccesccccee [ w—
<t o0 ceccsseslesssenes ceccolsssssess eececccsjessssses c
< % eeoccccoe Qnu e
=)
— =
= 0 S : 5 o
0 6 °
= S l— ped 3 . £
o~ < ° ou“ g
) 7)) O ©00000000000000000000000000000000000000000ccccee 1%}
@) O . eecsscsc/sssccsss o
| . eccee xxxrxl ©
. XXX xXxXxrxl fo)
. XX XX Xxxrrxl
° ecooe eccooce ..m
. XXX xXxrx
° (XXX N (XX XY X o
. eecee cecees 3
° XXX X xxxrrxl m =
) oooooooooooooooouoooooooooooooocoooooooooooo.oo.uu“uuo.oo.uu“"uu ) O
0000000000000 000000000000000000000000000 0000000000000 000/0000000e

Materiaty dydaktyczne dla studentéw WFilS Ut — opracowat dr Janusz Baczynski (2012.v.01)

-
0000000

(] N~
Q Q
(o)) (o))
@® @
o o

page 0
page 1
page 2
page 3
page 4
page 5

Teaching materials for students of University of Lodz — developed by PhD Janusz Baczynski (2012.v.01)



Materiaty dydaktyczne dla studentow WFilS Ut — opracowat dr Janusz Baczynski (2012.v.01)

([ LCD Module = 64 128 series p

LCD PANEL
Matrix of 128 x 64 dots

Common Driver
KS0107B

il il

Driver 1 Driver 2
KS0108B KS0108B
Segment Segment
1-64 65 - 128
A A A A A
E t i
RS
RW
d7 - do
ST
CS2
Backlight
\ acklg RESET )
T T ? The module includes
LED A LED K +5V  64128A-1LCD
+5V oV KS0107B -1 IC

KSO108B -2 IC
LED backlight
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Symbol Description Level (TTL)
CS1 Chip select signal for left half of the panel. H = selected
CS2 Chip select signal for right half of the panel. H = selected
RS (DI) |Register selection (Data/lnstruction). H = Data register
L = Instruction register
RwW Read/Write Selection. H = Read
“Read” = Read from panel, “Write” = load into panel. |L = Write
d7...d0 |Data bus lines (8 bits). H="1" L'=“0"
E Enable signal. H/H—-L
RSTB |RESET signal is initialized when turning power on. | L = reset
(RESET) |RESET time — minimum 1 us.
LED A | Power supply for backlight.
LED K | A — Backlight anode “+” (+4,2V)

K - Backlight cathode “-* (OV).
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Time of E cycle - minimum 1 us
Width of E high level - minimum 450 ns
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( LCD Module 64 128 series )

128 x 64
Pixel Matrix

KS0108B drivers
d6 d4 d2 do CS2 RS RW RESET
A A A A AL A A A

d7 |d5|d3|di1 | E | CS1
AlLA | A|LA]|A]| A

4 +5V
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( LCD Module 64 128 series )

128 x 64
Pixel Matrix

KS0108B drivers
d6s fadbtudddits dOUNCSRity oRS RW RESET
A A A A4 A A A

d7 |]d5|d3)di| E | CS1
AlA|A A A A

/
Z +5V
r N\
ld7|d6{d5 d4d3/d2{d1)do c7|c6c5|c4(calc2[cT|co
data register control register
(Base_address +0) (Base_address + 2)
Lpt - Printer Parallel Port
The most frequently
Base address = 0x378 or 0x278
\ y,
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DISPLAY CONTROL INSTRUCTION
The display control instructions control the internal state of the KS0108B. Instruction is received from
MPU to KS0108B for the display control.

The following table shows various instructions.

Instruction RS d7 |d6 |d5 | d4 [d3 |d2 | dl |dO Function

R/W

DIl

DisplayOnOff | L | L | L | L |H | H]|H]| H]| H |LH|Controls the display on or
off. Internal status and
display RAM data is not

affected.
L=OFF H=O0ON
Set Address L|{L|L]|H Y address (0 - 63) Sets the Y address in the
Y address counter.
Set Page L|{L|{H|L|H|HI|H Page Sets the Y address in the
(X address) (0-7) Y address counter.
DisplayStart | L | L | H | H | Display start line (0 - 63) |Indicates the display data
Line RAM displayed at the top
of the screen.
Write Display | H | L Write data (8 bits) Writes data (d7 - dO) into
Data display data RAM. After

writing intruction, Y
address is increased by 1
automatically.

StatusRead | L | H L L | L | L | L |Readstatus.
BUSY L = Ready
> m E H=In o_peration
cg O |»n ON/OFF L = Display ON
o (ZD v H = Display OFF
RESET L = Normal
H = Reset
Read Display | H | H Read data (8 bits) Reads data (d7 - dO) from
Data display data RAM to the
data bus.

CS1 (c2 Lpt pin) - L = selected left half of the panel.
CS2 (-cl Lpt pin) - L = selected right half of the panel.
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Zadanie do wykonania

22793088 k2 22793120 k violhe

Wielkosc Czas

<Difsia_Port Lot (Centronics) for kSt

2263  08-11-1017:29-3

0k/0Kkin0/0file(s)

Mamy wyswietlacze graficzne LCD podswietlane diodami LED z matrycg 128 x 64 punkty..
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Zadanie do wykonania

i
File Tools Help
Initialize display 1 2Bxe4
o
Digplay OM Load picture from digk
Clear dizplay Tranzfer picture to display

Napisa € aplikacj e do sterowania wy swietlaczem
Aplikacjia ma umo zliwia ¢ fadowanie do wy swietlacza monochromatycznych map

bitowych z plikéw dyskowych.
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W pracowni sg nastepujgce software’owe i sprzetowe:

"“ Port Lpt {Centronics) for K50 - |I:I|£|

File Tools Help

screen Sedment & e [ Right

Display + On 0

Set Address |E Y address [ 0-63 )
Set Page |1 ¥ address [0-7
Start Line |E' Display start line [0- 7 ]

O |0 |0 @

Data 132 Displayed data [0 - 255 | O

—ontrol Port Data Port

c3 c2 cl c0 | d7 d& d5 d4 d3ad2 d1 do
resrcipPcs2MeE|r T M IFFFEF VIV
g dec b3 dec

Esecute |

Tester wyswietlacza graficznego oraz biblioteki DLL do sterowania portem LPT.
2.

Monitor portu LPT
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