STANDARD CHARACTER MODULE SPECIFICATIONS

MODULE MODEL NUMBER NOTATION

" MDLS - 40466 - HT - HV - G-LEDO4-Y-N-12

CHARACTER J VIEWING DIRECTION
MODULE Blank: 6 o’clock
12: 12 o’clock
LCD TYPE DISPLAY MODE
Blank for TN Blank for Positive
S for STN N: Negative
MODEL NUMBER BACKLIGHT COLOR
Y: Yellow
OPERATING TEMPERATURE OPTION** — G: Green
See Guide on Typcial LCD R: Red |
Characteristics in p.73-76 .
DRIVE VOLTAGE OPTION S: Sreen/Yellow LED-02
See Guide on Typical LCD : . -
Characteristics in p.73-76 B: Biue (Negative) LED-04
for detail. D- B/W DSTN' oCFL

See Guide on Backlights
in p.77-78 for detail.

* LED color available in green. Other colors available on request with minimum order quantity of 500 pleces.

* Overall thickness of module is affected by the choice of backlight.

**  Most controller and drivers are not rated for operating temparture range of -30 to +80°C. Please consult VARITRONIX for
detail.

t Film compensated STN (FSTN) and Double STN (DSTN) are available for some models only. Please consult VARITRONIX.

STN OPTION
FIVE DIFFERENT MODES ARE AVAILABLE, NAMELY
1) GREEN MODE — Biack digit on yellow - green background.
2) SILVER MODE — Blue digit on light blue to near white background.
3) BLUE MODE — Clear digit on dark blue background (negative mode).
4) FSTN — Black digit on white background, film compensation version.
5) DSTN — Black digit on white background, double STN version.

CONTROLLER OPTION

1. Standard is HD44780 or its equivalent -  with English/Japanese characters.
2. Special Controller VL-103 —  with English/European character set..
3. Controller with other character sets possible as custom masked option. Please consuit VARITRONIX.

ABSOLUTE MAXIMUM RATINGS

ITEM VALUE
MIN MAX
Power supply for controller (Voo — Vss) 0 7.0V
Power supply for LCD driver (Voo — Vo) 0 13.5V
Input voltages for data and control signals Vss Vobp
Operating temperature ) (-LV model) -5°C +50°C v
(-HV model) -10°C +60°C
(-HT modeh)** - -20°C +70°C
(-EHT model)** -30°C . +80°C
Storage temperature - (-LV model) -20°C +60°C
(-HV model) -20°C +70°C
(-HT model)** -30°C +80°C
(-EHT model)** -40°C +80°C

** Ratings of controller/driver may not cover the full temperature range specified here. Please consult VARITRONIX for detail.



POWER SUPPLY

STANDARD CHARACTER MODULE SPECIFICATIONS

POWER SUPPLY FOR SINGLE SUPPLY VOLTAGE TYPES

(+5V)

POWER SUPPLY FOR DUAL SUPPLY VOLTAGE TYPES

Vob (+5V)

I Voo - Vo
MDL  vo

- Voo

MOL Vo >§: VR T Voo :ELR—I_E
T Vee
=
Vss ”L Vss ’l'
Voo - Vo: LCD driving voltage Voo - Vo: LCD driving voltage
VR: 10kQ ~ 20kQ VR: 10kQ ~ 20kQ
TYPICAL INTERFACE CONNECTIONS
Refer to individual specification of the modules for the correct connections.
SYMBOL /0 FUNCTION
Vss Ground
Vob +5 Volt Power Supply
Vo Negative voltage supply for LCD driver (For non LV models)
RS | Register Select: H for data; L for instruction code
R/W | Read/Write: H-read from module; L-write into module
E Enable (No connection for MDL-40466)
DBO
DB1 )
DB2 Ile] Data bus lines used only in 8 bit transfer
DB3
DB4
DB5 /0 Data bus lines used for both 4 and 8 bit transfer
DBé6
DB7 110 Data bus lines used for both 4 and 8 bit transfer
Also serves as Busy Flag for internal operations
E1 I Enable for upper two rows
E2 I Enable for lower two rows
A +ve supply input for backlight
K —ve supply input for backlight




| 16 CHARACTERS X 1 LINE
i CHARACTER SIZE: 3.15W X 5.50H mm (5 X 7 DOTS)
! 315W X 6.30H mm (5 X 8 DOTS)

MDL(S)-16166
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16 CHARACTERS X 2 LINES
CHARACTER SIZE: 2.95W x 485H mm (5 x 7 DOTS)
2.95W X 5.55H mm (5 X 8 DOTS)
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84.0£05
25 ~=f 79.040.3 10.0 MAX 14.0 MAX
40 71.0£0.3 ™ -
61.0%0.3

™ L e °° 5005 | 8205~ -

055 —e= 5 i i

§ | l._ 0.05 - l I -1 3 s
r r ’ﬂ'Q’O’O’Q*o'ol‘t’o’o’ﬁ“o'b.o ] = ‘
X . q |
5 4 2gl | L 8 oy i

; © 8 @ + 3 & 8
" 2ol | L1 | G 133 | B
‘ 1 6"’0’-’0’@’0.‘4'+.+¥0-¢ + o+ 2 - i
Y
B o I % | / ‘
g —hsos v g 1 J s L
v o= P2S X 13 -0 2 16 16
39.2 4-D25 WITH LEDO4
40 —~ 76.020.3
14 PIN CONNECTION | | 2 3 4 5 8 7 8 9 10 ] 11 | 12 { 13 | 14 A K
vSs|vbp| vo | RS {R/W| E | DBO! DB1 | DB2 | DB3 | DB4 | DBS | DBG | DB? LED(+){LED(-)

5 ) LCD:VDM16265

*
W
- fop
-
DBO (“—B—;—_"\ 0 40
o
[
P4
[me]
[}

4: DRIVER
4

5
1% HD44780 OR EQUIVALENT
|

|
|
|
|
I
|
|
1
|
1
|
1



16 CHARACTERS X 2 LINES
CHARACTER SIZE: 2.95W X 4.85H mm (5 X 7 DOTS)

2.95% X 555H mm (5 x 8 DOTS)

MDL(S)-16265B

80.0£0.5
25 75.0£0.3
2.95 2.0 710£03 ; 100 MAX 13.0 MAX
0.55 - 0.60 7.0 61.0£0.3 , : 13
5.5 P2.54 X 15 o ; 5.0£05 82205 —
} I— 0.05 =N Pl [’— r
:l_r 16-01.0 [T sl Jig I S n P
PPN e . 7=l =]
5 ] B »
il I o o ol I § { 2 2 : + :
3 8 Ja ] ot 4t & &
© ) o + i 2 3 ) o 1
g e | N . |
‘ 230 [+ d R R R -] 1 ;| M |
110 « v AP ' -
[=] O 9‘ u L
".I 0.05 '
e o 4 . z !
4-02.5 a § i e R
~ WITH LEDO4
14 PIN CONNECTION | 1 2 3 4 5 [ 7 8 9 10 | 11 | 12 | 13 | 14 K A
16 PN CONNECTION | 1 2 3 4 5 6 7 8 9 10 | 01§ 12 [ 13 | 14 15 16
VSS |/ vDD| VO | RS |R/W[ E | DBO| DB1 | DB2 | DB3 | DB4 | DBS | DB6 | DB7 |LED{-)|LED(+)
[ sttt et l
\ I% HD44780 OR EQUIVALENT
1
| |
- I & " LCD:VDM16265SB i
E et |
R/ e L - 1
RS IS —— — N ~ |
_J -
Iy O | ol
DB7 o l |
Vpp ——= IE 40 | t
— r. | DRIVEP i
VSS'_" 8 4 i
| V' |
| |
g S e, ————— 4
16 CHARACTERS X 2 LINES
CHARACTER SIZE: 484 X 9.22H mm (5 x 8 DOTS) MDL(S)'16268C
122.0£0.5
115.0£0.3
484 b= 33 110.2¢0.3
0.92 - '8 2.4 = | 11.0 MAX _.‘15.0 MAX
i I_. 99.0£0.3
W Foos 801 50-60"~ | s4r05-
1_ o >, . -+ O H )
: + > - »> Q 0.0.0. ‘0‘0 O‘b 0 + 0 hd + + 0 + * °'o ]’ - ]I
8 ol - 5 n At | SEIE
o ™ ol o ; 7 ﬂﬂﬂ H [—l . {0 | . i
- &l & =t 4 - - Sje ) )
=3 ] ? * * IR [ v |
- ~ . Ll * |A o '& S : I + I
= v‘v LN s s St a4 L T ¥ o+ © g 1 N |
‘ \_* *+ * > o+ s ‘ + o 0 * o DR :, :]l :]‘
— fors
jEERER T Wrwt\ A - L
3 e 2 _ 4-035~" o 20 __JL L
- | 006 "o P2.54 X 13 =t = 9 14-01.0 @ '8 e
403 WITH LEDO4
14 PN _CONNECTION | 2 3 4 5 6 7 8 9 (10 ] 1] 127134 14 A X
VSS | vCC| Vo | RS |R/W| E | DBO | DB1 | DB2 | DB3 | DB4 | DB5 | DB6 | DB7 [LED{+)|LED{-)
[ T T T e S T T T T bl
: :t HD44780 OR EQUIVALENT
| l
I & 6 LCD:VDM16268C |
et} |
S/v—-r——-‘ Ll |
RS — j | . -
DBO B 40 |
8
T 2 \
Vop ———= "z- 40 |
Vo ——m DRIVER i
vss __—’l == 4 v t
I © |
I i



16 CHARACTERS X 4 LINES

CHARACTER SIZE: 2.95W X 4.15H

mm (5 X 7 DOTS)

MDL(S)-16465
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5.50

20 CHARACTERS X 4 LINES
CHARACTER SIZE: 2.90W X 4.10H mm (5 X 7 DOTS)

2.90W X 4.70H mm (5 X 8 DOTS)
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40 CHARACTERS X 2 LINES

CHARACTER SIZE: 5.20W X 12.69H mm (S X 7 DOTS) MDL(S)‘402614

5.20W X 14.51H mm (5 X 8 DOTS)
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TYPICAL ELECTRO-OPTICAL CHARACTERISTICS FOR SUPERTWIST NEMATIC (STN) DISPLAY: (D

Drive Method @ 8:1 16:1 32:1 64:1 128:1
Multiplexing Multiplexing Multiplexing Multiplexing Multiplexing
. Fluid | Lv2 | -sTD | -HT | EHT | -Lv2 | -Lv4 | -STD | -HT | -EHT | -Lv2 | -Lv4 | -STD | -HT | -STD | -HT | -STD | -HT
Operating Temperature °C | -5~+50 | -5~450 |-20~+70 |-30~+80}| -5~+50 | -5~+50 | -5~+50 |-20~+70|-30~+80 | -5~+50 | -5~+50 | -5~+50 [-20~+70| -5~+50 |-20~+70 | -5~+50 [-20~+70
Storage Temperature °C |-20~+60|-20~+70 |-30~+80 |-40~+80 [-20~+60 [-20~+60 |-20~+70 | -30~+80 |-40~+80 |-20++60 [-20~+60 |-20~+70 |-30~+80 |-20~+60 |-30~+80 [-20~+70 |-30~+80
-20°C - — 6.3 7.2 5.8 7.8 8.4 - - 1.0 1.7 14.8 15.9 - 21.9
-10°C 5.1 5.8 6.1 6.5 5.4 7.7 8.2 8.3 6.6 10.8 1.5 14.7 156 | 200 | 215
Typical Operating Voltage ® @ | 0°C v 48 5.7 6.0 6.0 47 7.6 8.1 7.9 6.4 10.7 1.3 14.6 15.3 198 | 210
25°C 45 5.6 5.8 5.6 4.4 75 77 75 6.0 10.6 10.8 144 | 147 196 | 202
50°C - 5.6 5.5 — 4.1 75 7.4 — 5.8 10.5 103 | 143 14.0 19.0 19.3 j
0°C | mSec | 400 360 300 750 800 450 400 950 950 550 550 700 700 930 930 CI;
TorFF
) 25°C 130 120 80 170 150 150 100 220 180 200 130 250 170 330 330 ,E
Typical
Switching Time ® 0°C | mSec | 400 | 360 300 750 | 800 | 4s0 400 950 | 950 | 550 | 550 | 700 | 700 | 930 | 930 9
Ton >
25°C 130 120 80 170 150 150 100 200 180 200 130 250 170 330 330 o)
>
Operating Frequency Range ® Hz 30-~85 30~85 2
Max. Contrast Ratio ® 25°C | CR,,, 20 15 20 15 20 15 20 15 14 10 10 9 E
oy 70~+70 -60~+70 -70~+70 -70~+70 -70~+50 |-70~+45 | -70~+60 |-70~+50 |-70~+60 |-70~+50 |-60~+50 |-60~+40 ﬂ
Viewing Angle @CR=2( 25°C a
ox -50~+50 -45~+45 -50~+50 | -45~+45 | -50~+50 -45~+45 -45~+45 | -40~+40 | -50~+50 |-40~+40 |-50~+50 | -40~+40 |-40~+40 [-40~+40 o0
=
Notes: (1) The following table presents typical values for yellow-green mode STN display only and these values are subject to changes without notice. Please consult -
VARITRONIX for the exact values. : - S

@ For fluids with other characteristics, please consult VARITRONIX.

@ Optimum drive voltage of multiplexed display varies with temperature. For optimum performance, it may be necessary to adjust the driving voltages especially at
extremes of temperature ranges. Please consult VARITRONIX for the temperature coefficient for the particular fluid used.

@ Maximum allowable DC voltage is 50 mV.

® See following figures for definitions of switching time, contrast ratio and viewing angles 8y and 6x.

(® Display could flicker but consumes less current at lower operating frequency.




LED BACKLIGHT

. Long life expectancy of >100,000 hours.
e  Simple brightness adjustment.
e  This is the most popular choice of backlight.

GUIDE ON BACKLIGHTS

o Four LED layout configurations available to suit different displays.
e Other LED layout configurations possible as custom design.

STANDARD LAMP STYLES

Style LED-01
The LED chips are mounted on the left and right edge of the
illumination unit.
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Style LED-02
The LED chips are mounted on the upper edge of the illumination
unit.
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|

Lit Area

Style LED-03
The LED chips are mounted at the upper and lower edge of the
illumination unit.

Style LED-04

The LED chips are distributed over the whole lit area, bonded in
a pattern which gives the most uniform illumination. Power
connection is made by 2 solder holes, marked “A” for +4.2V and -
“K" for Ground.
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ELECTRICAL AND OPTICAL DATA MAXIMUM RATINGS AT 25°C
Each LED segment consists of 2 LED chips in series
Per Segment
Unit | Condition Symbol | Maximum Value
MIN. [TYP.|MAX Forward Current e 15 mA
Forward Voltage Vp [38)42|45] V |l=10mA Pulse Current, 10% duty, 1mS pulse width | |, 50 mA
Reverse Current b | — | — {100 uA Vp=4VA Reverse Voltage Va 4V
Green — | 565| — Power Dissipation P 45 mW
Peak Wavelengthl Yellow | P | — [585| — nm le=10mA Operating Temperature Top -30 to +80°C
Red — [8358]| — Storage Temperature Tero -40 to +85°C

COLD CATHODE FLUORESCENT LAMPS (CCFL)

. High brightness and low lamp power consumption.

] Most suitable for large area displays.

¢  Capable of full color spectrum.

e  Easy brightness adjustment.

*  Average half life of 20,000 hours.

e  Suitable inverter available for each model.




‘ SPECIFICATIONS OF LED BACKLIGHT

LED BACKLIGHT STYLE

LED 01 l LEDO2 ! LED 03 LED 04
MODEL Forward Current mA at 4.1V | Overall Size Box Size Active Size | Number of [Forward Current mA at 4.1V

Typ |Max [Typ |[Max{Typ {Max| L1 xWxH L2xW LE x WE LEDs" Typ* Max*
MDL(S)-81809 30 | 40 73x22.8x5 69x22.8 64x17.8 2x9 90 180
MDL(S)-16119 30 | 40 72.5x18.5x3.8 70x18.5 65x13.8 2x10 100 200
MDL(S)-16119-LEDO1 30 | 40
MDL(S)-16163 30 | 40
MDL(S)-16165 59x16x4 56x16 52x11 2x8 90 180
MDL(S)-16166 30 | 40 72.5x18.5x3.8 | 70x18.5 65x13.8 2x10 100 200
MDL.(S)-16166-LEDO1 30| 40
MDL(S)-16166LP-LEDO1 30 | 40
MDL(S)-16166XLV 30 | 40 72.5x18.5x3.8 | 70%18.5 65x13.8 2x10 100 200
MDL(S)-16168 80 [160 160|320 | 104x18x4.8 100x18 96x12 2x32 160 320
MDL(S)-161612 180 | 360 | 140x28.5x3.8 133x28.5 119.4x18.7 2x17 170 340
MDL(S)-161615 120|240 | 200 400
MDL(S)-16263 30 | 40
MDL{S)-16264 30 (| 40 56.55x19.5x3.5| 53.6x19.5 49.6x12 2x7 70 140
MDL(S)-16265 30| 40 | 50 | 100 72x20.5x3.8 67x20.5 61x15.8 2x9 90 180
MDL(S)-16265 1°C 71x20.5x4.1 67x20.5 61x15.8 2x9 90 180
MDL(S)-16265-LEDO1 30 | 40
MDL(S)-16265B - 30 | 40 | 50 1100 72x20.5x3.8 67x20.5 61x15.8 2x9 90 180
MDL(S)-16265BHD 30 | 40
MDL(S)-16265BLP-LEDO1 30 | 40
MDL(S)-16265BVK 30 | 40
MDL(S)-16265C 30 | 40 | 50 |100 72x20.5x3.8 67x20.5 61x15.8 2x9 90 180
MDL(S)-16265LP-LEDO1 30 | 40
MDL(S)-16265XLV 30 | 40 | 50 }100 72x20.5x3.8 67x20.5 61x15.8 2x9 90 180
MDL(S)-162D65 30| 40 | 50 | 100 75x21x3.8 70x21 63.5x15.8 2x8 80 160
MDL(S)-162565 30 { 40 | 50 [100 75x20.5x3.8 67x20.5 61x15.8 2x8 90 180
MDL(S)-U16265 30 | 40
MDL(S)-16268 85 [ 110|180 360| 123x27.5x5 119x27.5 114.5x23 2x24 240 480
MDL(S)-16268B 160|320 110x28x4.8 106x28 101x23 2x21 210 420
MDL(S)-16268C 80 | 160|160} 320| 110x28x4.8 106x28 101x23 2x21 210 420
MDL(S)-16465 60 |1201120|240| B84x34x4.2 81.5x34x4 61.8x25.3 3x8 120 240
MDL(S)-201615 150 | 300 | 300 | 600 '
MDL(S)-20188 200|400 | 137x18x5 132x18 124x14 2x18 180 360
MDL(S)-20189 120|240 | 240 480 | 163.6x22x4.8 159.6x22 155.6x18 2x34 340 680
MDL(S)-201812 240|480 | 166x25.8x5 160x25.8 147x19 2x22 220 440
MDL(S)-20263 30 | 40
MDL(S)-20265 60 | 80 |140] 280 94x24x4 90x42 84x19 2x18 180 360
MDL(S)-20268 200|400| 134x28x5 129x28 124x23 3x18 270 540
MDL(S)-20269 240|480 | 158.6x29x3.8 | 158.6x29 149x23 3x21 315 630
MDL(S)-202612 166x42x4.5 160x42 147x36 4x21 420 840
MDL(S)-20433 52.5x23.4x5.1 | 50.5x23.4 47x19.4 3x8 120 240
MDL(S)-20464 70 | 90 | 120|240 | 96.5x31.5x3.7 | 95x31.5 81x26 2x24 240 480
MDL(S)-20464B 60 |120(120|240| 75x26.6x3.8 | 73.4x26.6 60x22 3x8 135 270
MDL(S)-20468 200|400 | 131x47x5 126x47 121x41.5 6x18 540 1080
MDL(S)-204612 225| 300
MDL(S)-24119 80 [160|160] 320 | 110x18.5x4.5 106x18.5 100x13.8 2x15 150 300
MDL(S)-24166 80 | 160160} 320 | 110x18.5x4.5 106x18.5 100x13.8 2x15 150 300
MDL(S)-24265 70 | 90 | 140/ 280 | 103.5x20.5x4 101x20.5 94x15.8 2x14 140 280
MDL(S)-24265-LED04(14) 103.5x20.5x4 101x20.5 94x15.8 2x14 140 280
MDL(S)-24265-LED04(16) 103.5x20.5x4 101x20.5 94x15.8 2x14 140 280
MDL(S)-24265A 103.5x20.5x4 101x20.5 94x15.8 2x14 140 280
MDL(S)-24265A-LED04(16) 103.5x20.5x4 101x20.5 94x15.8 2x14 140 280
MDL(S)-24269 260|520 | 175x27.8x3.8 | 167.8x27.8 160x23.8 3x22 330 660
MDL(S)-40266 115 [ 150 [ 240} 480 | 163.6x22x4.8 159.5x22 155.6x18 2x34 340 680
MDL(S)-402614 265.5x42.8x5 252x42.8 246x36 5x40 800 1200
MDL(S)-40466 172x33x5 168x33 163x28 2x36 360 720
MDL(S)-40466A 172x33x5 168x33 163x28 2x36 360 . 720
MDL(S)-404610 420 | 600
MDL(S)-404610N+ 420 | 600

+ at 5.0v with limited resistor.

*  with minimum order quantity of 500 pieces, reduced number of LEDs can be provided for any of the above models such that total current consumption
of LEDO4 can be reduced to suit available power.
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SUNPLUS 16COM/40SEG CONTROLLER/DRIVER

GENERAL DESCRIPTION

The SPLC780A1, a dot-matrix LCD controller and driver from SUNPLUS, is a unigue design for displaying
alpha-numeric, Japanese-Kana characters and symbols. The SPLC780A1 provides two types of interfaces to
MPU: 4-bit and 8-bit interfaces. The transferring speed of 8-bit is twice faster than 4-bit. A single SPLC780A1
is able to display up to two 8-character lines. By cascading with SPLC100 or SPLCO063, the display capability
can be extended. The CMOS technology ensures the power saves in the most efficient way and the

performance keeps in the highest rank.

FEATURES BLOCK DIAGRAM

B Character generator ROM: 7200 bits
— Character font 5 x 7 dots: 160 characters oscr—|l Tinng et Crot | ) Ll
— Character font 5 x 10 dots: 32 characters :Z:: I l;*li” CCh*‘CéF7$ R%% -

Generator Generator Blink
ROM RAM Control

i 40
’—flrcul\ Latch s 40 t
h egments
s Cireuit «  FPcomie1
) 16
7| Display 16-bit [} Commons
t# Data RAM shift
80 Bytes Register LCD
7 Driver

10

B Character generator RAM: 512 bits

— Character font 5 x 7 dots: 8 characters

DB3-0 «——»|
DB7-4 <>

RS
R/W

E

— Character font 5 x 10 dots: 4 characters

Instruction
Register

Power

B Provide connecting to 4-bit or 8-bit MPU suy

m Direct driver for LCD: 16 COMs x 40 SEGs (v5-1) —]

Decorder
[T SEG40-1

Address
Counter

W Duty factor ( selected by program ):
— 1/8 duty: 1 line of 5 x 7 dots
— 1/11 duty: 1 line of 5 x 10 dots
— 1/16 duty: 2 lines of 5 x 7 dots / line
W Built-in power on automatic reset circuit
B Built-in oscillator circuit (with external resistor)

B Support external clock operation

© Sunplus Technology Co., Ltd. 1 Rev.: 1.1 1999.12.03
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FUNCTION DESCRIPTION
B OSCILLATOR
SPLC780A1 has a good oscillator that supports not only the internal oscillator operation but also the external

clock operation.

B CONTROL AND DISPLAY INSTRUCTIONS
Control and display instructions will show in details as following:

1. Clear Display
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

Code 0 0 0 0 0 0 0 0 0 1

It clears the whole display and sets display data RAM’s address 0 in address counter.

2. Return Home
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Code 0 0 0 0 0 0 0 0 1 X

X:Donotcare (0Oor1l)

It sets display data RAM’s address O in address counter and display returns to its original position. The cursor
or blink goes to the left edge of the display ( to the 1st line if 2 lines are displayed ). The contents of the Display
Data RAM do not change.

3. Entry Mode Set

During writing and reading data, it sets cursor move direction and shifts the display.
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Code 0 0 0 0 0 0 0 1 [I/D| S

I/ D = 1: Increment, | / D = 0: Decrement.
S = 1: The display shift, S = 0: The display does not shift.

S=1 /D=1 It shifts the display to the left

S=1 I1/D=0 It shifts the display to the right

© Sunplus Technology Co., Ltd. 2 Rev.: 1.1 1999.12.03
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4. Display On/Off Control
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Code 0 0 0 0 0 0 1 D C B

D = 1: Display on, D = 0: Display off

5 x 7 dot 5 x 10 dot
C=1:Cursoron, C = 0: Cursor off character font character font
8th line
LCursor —> 11th line
B = 1: Blinks on, B= 0: Blinks off
5. Cursor or Display Shift
Without changing DD RAM's datas, it can move cursor and shift display. <:>
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO H
Code oflo]|lof|o]|] o |1 ]|SIC|RL|IX]| X Blink display alternately
SIC R/L Description Address Counter
0 0 Shift cursor to the left AC=AC-1
0 1 Shift cursor to the right AC=AC+1
1 0 Shift display to the left. Cursor follows the display shift AC = AC
1 1 Shift display to the right. Cursor follows the display shift AC = AC

6. Function Set
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Code 0 0 0 0 1 DL | N F X X

X:Donotcare(0Oorl)

DL: It sets interface data length.

DL = 1: Datas are transferred with 8-bit lengths (DB7 — 0).

DL = 0: Datas are transferred with 4-bit lengths (DB7 — 4) .
(It needs two times to transfer datas)

N: It sets the number of the display line.

N = 0: One-line display.

N = 1: Two-line display.

F: It sets the character font.

F = 0: 5 x 7 dots character font.

© Sunplus Technology Co., Ltd. 3 Rev.: 1.1 1999.12.03
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F =1: 5 x 10 dots character font.

N F No. of Display Lines Character Font Duty Factor
0 0 1 5 X 7 dots 1/8
0 1 1 5 x 10 dots 1/11
1 X 2 5 x 7 dots 1/16

It cannot display two lines with 5 x 10 dot character font.

7. Set Character Generator RAM Address
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Code 0 0 0 1 a a a a a a

It sets character generator RAM address (aaaaaa), to the address counter.

Character generator RAM data can read or write after this setting.

8. Set Display Data RAM Address
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Code 0 0 1 a a a a a a a

It sets display data RAM address (aaaaaaa), to the address counter.
Display data RAM can read or write after this setting.

In one-line display (N =0 ), (aaaaaaa),. ( 00 )16 - ( 4F ).

In two-line display (N = 1), (aaaaaaa),. ( 00 )16 - ( 27 )16 for the first line,

(aaaaaaa),. (40 )6 - (67 )16 for the second line.

9. Read Busy Flag and Address
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Code 0 1 BF a a a a a a a

When ( BF = 1) indicates that the system is busy now, it will not accept any instruction until no busy (BF =0). At

the same time, the address counter ccontents's (aaaaaaa), is read out.

10. Write Data to Character Generator RAM or Display Data RAM
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Code 1 0 d d d d d d d d

It writes data ( dddddddd ), to character generator RAM or display data RAM.

© Sunplus Technology Co., Ltd. 4 Rev.: 1.1 1999.12.03
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11. Read Data from Character Generator RAM or Display Data RAM
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

o

Code 1 1 d d d d d d d

It reads data ( dddddddd ), from character generator RAM or display data RAM.
To get the correct data readout is shown belows:
(i) Set the address of the character generator RAM or display data RAM or shift the cursor instruction.

(i) Send the “ Read " instruction.

8-Bit operation and 8-digit 1-line display ( using internal reset )

No{ Instruction Display Operation

1| Poweron . (SPLC780AL1 starts initializing ) Power on reset . No display .

Function set
RS R/WDB7DB6DB5DB4DB3DB2 DB1DBO0

0jo0jojoj1j1f{oOofOoX|X

Set to 8-bit operation and select 1-line
display line and character font .

Display on / off control

0|j]0jJ0O0OjJO0OjJO]jOf1|1|1]oO

Display on .
Cursor appear .

Increase address by one .

It will shift the cursor to the right when
writing to the DD RAM / CG RAM .
Now the display has no shift .

Write "W " .

The cursor is incremented by one and
shifted to the right .

Write data to CG RAM / DD RAM Write "E " .
6 w The cursor is incremented by one and
shifted to the right .

Entry mode set

Write data to CG RAM / DD RAM

\‘
(XXX X ]

Write "E " .
WELCOME _ The cursor is incremented by one and
shifted to the right .

Write data to CG RAM / DD RAM
11001 ofo

Entry mode set

WELCOME_ Set mode for display shift when writing

Write " "(space) .

ELCOME _ The cursor is incremented by one and
shifted to the right .

Write"C " .

LCOME C_ The cursor is incremented by one and
shifted to the right .

Write data to CG RAM / DD RAM

10

Write data to CG RAM / DD RAM

11

12

| .....||".....|HHHH

© Sunplus Technology Co., Ltd. Rev.: 1.1 1999.12.03
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Nof Instruction Display Operation
Write data to CG RAM / DD RAM Write " Y ".
13 COMPAMY_ The cursor is incremented by one and

1)1]0j]0|J1f(0f2f(1f(0|0O0]1

shifted to the right .

Cursor or display shift

1400000100XXCOMPAMX

Only shift the cursor’s position
totheleft(Y).

Cursor or display shift
15 COMPAMY

Only shift the cursor’s position
totheleft (M) .

Write "N " .
The display moves to the left .

16 OMPANY

Cursor or display shift

1700000111XXCOMPANX

Shift the display and the cursor’s
position to the right .

Cursor or display shift
18 COMPANY_

Shift the display and the cursor’s
position to the right .

Write data to CG RAM / DD RAM Write " " ('space) .
19 OMPANY _ The cursor is incremented by one and
shifted to the right .

20

Return home

21000000001OWELCONIE

Both the display and the cursor return
to the original position ( address 0) .

© Sunplus Technology Co., Ltd. 6 Rev.: 1.1 1999.12.03
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4-Bit operation and 8-digit 1-line display (using internal reset)

No| Instruction Display Operation
1 | Poweron. (SPLC780A1 starts initializing ) Power on reset . No display .
Function set
2 | RSRWDB7DBEDBS DB4 Set to 4-bit operation .
ojofofo|1]0
Function set
olololol110 Set to 4-bit operation and select 1-line
3 : .
display line and character font .
oOjo|JOfO]|X]|X
Display on / off control
4 ofofojoJo]oO _ Display on .
Cursor appears .
ojof1f21127]0
Entry mode set Increase address by one .
5 olololololo It will shift the cursor to the right when
o writing to the DD RAM / CG RAM .
ojofo|1f{1)o Now the display has no shift .
Write data to CG RAM / DD RAM
Write "W " .
6 100101 W_ The cursor is incremented by one and
1 0 0 1 1 1 shifted to the rlght .
© Sunplus Technology Co., Ltd. 7 Rev.: 1.1 1999.12.03
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8-Bit operation and 8-digit 2-line display (using internal reset)

No] Instruction Display Operation
1 | Poweron. (SPLC780A1 starts initializing ) Power on reset . No display .
Function set . . :
Set to 8-bit operation and select 2-line
5 RS R/WDB7DB6DB5DB4DB3DB2 DB1DB0O display line and 5 x 7 dot character
ojofojof1fr1)]1]0|X]|X font .
Display on / off control Display on
3 ojojofofojof|l1y1]1]o0 - Cursor appear .
Increase address by one .
Entry mode set
4 Y _ It will shift the cursor to the right when
ojofojofofojof1j1]o0 writing to the DD RAM / CG RAM .
Now the display has no shift .
Write data to CG RAM / DD RAM W Write "W " .
5 = The cursor is incremented by one and
Ljojojrjojrjojijigs shifted to the right .
° °
° °
6 ° °
° °
° °
Write data to CG RAM / DD RAM WELCOME Write"E " .
7 1lololalolololilols = The cursor is incremented by one and
shifted to the right .
Set DD RAM address WELCOME It sets DD RAM's address .
8 olol1l2lolololololo The cursor is moved to the beginning
= position of the 2nd line .
Write data to CG RAM / DD RAM WELCOME Write " T ".
9 1lololalolalolilolo T The cursor is incremented by one and
= shifted to the right .
° °
° °
°
10 : .
° °
Write data to CG RAM / DD RAM WELCOME Write " T ".
11 The cursor is incremented by one and
110JOj1]0]J1]0]1]0]0 | |[TOPART shifted to the right .
Entry mode set
y WELCOME When writing , it sets mode for the
12/ loflo|o|o|lofo|o|1|1]|1]|]|[TOPART. display shift .
Write data to CG RAM / DD RAM ELCOME Write " Y " .
13 The cursor is incremented by one and
LJOJOJ1]Oj1]1]0O 01 |[OPARTY_ shifted to the right .
° N
. .
14 : .
° °
15 Return home WELCOME Both the display and the cursor return
ojojofofo|jojojo]1]oO TO PARTY to the original position (address 0) .
© Sunplus Technology Co., Ltd. 8 Rev.: 1.1 1999.12.03
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B RESET FUNCTION
At power on, it starts the internal auto-reset circuit and executes the initial instructions.

There are the initial procedures shown as belows:

[ 8-Bit Interface ]

Power On

Wait time > 15 ms
after vdd > 4.5V

RS R/W DB7 DB6 DB5 DB4 DB3 DB3 DB1 DBO | BF cannot be checked before this instruction . |
00 oo XXX Function set ( Interface is 8 bits length . )

Wait time > 4.1 ms

RS R/W DB7 DB6 DB5 DB4 DB3 DB3 DB1 DBO | BF cannot be checked before this instruction . |
ooy X Function set ( Interface is 8 bits length . )

Wait time > 100 us

RS R/W DB7 DB6 DB5 DB4 DB3 DB3 DB1 DBO | BF cannot be checked before this instruction . |
00 0 0 1 1 X X X X - - -
Function set ( Interface is 8 bits length . )

BF can be checked after the following
instructions .

Function set ( Interface is 8 bits length .
Specify the number of display lines and
character font . )

RS R/W DB7 DB6 DB5 DB4 DB3 DB3 DB1 DBO The number of display lines and character
6 o 0 0 11 N F X X font cannot be changed afterwards .
0O 0 O 0 0O O 1 0 0 0
0O 0 O 0 0O O 0 0 0 1 Display off
0O 0 O 0 0O O 0 1 I/D S
i Display clear
Initialization Ends Entry mode set

© Sunplus Technology Co., Ltd. 9 Rev.: 1.1 1999.12.03
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[ 4-Bit Interface ]

Power On

Wait time > 15 ms
after vdd > 4.5V

RS R/W DB7 DB6 DB5 DB4 | BF cannot be checked before this instruction . |
c 0 O o 1 1 Function set ( Interface is 8 bits length . )

Wait time > 4.1 ms

RS R/W DB7 DB6 DB5 DB4 | BF cannot be checked before this instruction . |
c 6 o o 1 1 Function set ( Interface is 8 bits length . )

Wait time > 100 us

RS R/W DB7 DB6 DB5 DB4 | BF cannot be checked before this instruction . |
c 6 o o 1 1 Function set ( Interface is 8 bits length . )

BF can be checked after the following

RS R/W DB7 DB6 DB5 DB4 instructions .
0 O 0 0 1 0 Function set ( Set interface to be 4 bits length)
0 o0 0 0 1 0 Interface is 8 bits length .
0O O N F X X Function set ( Interface is 4 bits length .
0 o0 0 0 0 0 Specify the number of the display lines
and character font .)
0 O 1 0 0 0
0O O 0 0 0 0 The number of display lines and character
0 0 0 0 0 1 font cannot be changed afterwards .
0 0 0 0 0 0 Display off
0 O 0 1 I/D S
l Display clear

Initialization Ends Entry mode set
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B DISPLAY DATA RAM (DD RAM)
The DD RAM stores display data and its RAM size is 80 bytes. The area in DD RAM that is not used for display
can be used as a general data RAM. Its address is set in the address counter. There are the relations between

the display data RAM’s address and the LCD’s position shown belows.
1-line display , 80 display characters

1 2 3 4 5 6 79 80 «—— Display position
00 |o01|02|03|04]05|—--ccoeeoe——v 4E | 4F Display data RAM
address

( Example ) 1-line display , 8 display characters
1 2 3 4 5 6 7 8 <+—— Display position

Display data RAM
address

00 [ 01 | 02 | 03 | 04| 05| 06 | O7

When the display shift operation is performed , the display data RAM’s address moves as :
(i) Left shift (i) Right shift

01|02 03|04]05]| 06|06 |07 |08 4F | 00 | 01 [ 02 [ O3 | 04 | O5 | 06

B CHARACTER GENERATOR ROM (CG ROM)
Using 8-bit character code, the character generator ROM generates 5 x 7 dot or 5 x 10 dot character patterns. It

also can generate 160 5 x 7 dot character patterns and 32 5 x 10 dot character patterns.

B CHARACTER GENERATOR RAM (CG RAM)
Using the programs, users can easily change the character patterns in the character generator RAM. It can be

written with 5 x 7 dots, 8 character patterns or written with 5 x 10 dots, 4 character patterns.

© Sunplus Technology Co., Ltd. 11 Rev.: 1.1 1999.12.03
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Here are the SPLC780A1’s character patterns shown as belows:

Correspondence between Character Codes and Character Patterns(ROM Code: 01)

b7-

b3\b4 | 0000 | 00100011 |0100]|0101|0110(0111/1010]1011|1100(1101(1110|1111
-b0

CG T T | ™ | g g = | e e
0000 |"RAM G H e el " NN L

( l ) | ] | | | 1 ] | 1] [ 11 []] | | | I | E
0001 ("(2) 4 . | o |B=f | fnl |omf |} pm | 8 | | Reep | aeef | EE
0010 ["(3) = B -
0011 ( 4 ) "L .Il:= EIll. I::: .lll :::: IIE ) I.= lE .E::: ::I =:...
0100 ( 5 ) .: :. =.. 3 Ell.= E III:E EII. ..I IIEII E.. .. EII.E := =:
0101 ( 6 ) ...== .IIIE E:::l L] E:::= EII.E == ... l.= IIIEI EI::. EIIIE
0110 ["(7) | s | B0 | B7 [ B [T | %t | T | | e | et | Bt | Eee

CG := ...:= =.... l...= | | | | EEEEn b ....= I:::l | 1] EEEEn
Olll RAM E. EI::; IEI .:::E EI=IE l=.. "1 l:.: I.= .IIIE IE El

(8) III=

CG I.. =...= = =I I= E ] |} | | || =..= ...=. E E | [ 1] :...:
1000 PRAM | & | e | EE | ot | B R o | A | | LT

(l) | ] | 1] | | ] | ] | ] | | | ] | ]
1001 ( 2 ) I.= ::.. IEI .E. IEI .:::E =.::E IE l.= E El= ) EIIIE
1010 (7(3) A "B | 8 | w® | goe | et | i | mebe | et | B BB R |
1011 (4) {5 | w B | B (B[ e H S BT |
1100 ( 5 ) := ...I AREEN ..E.. IEI .E.:= ::I.. | ] = I.= =.E.. E.=.E
1101 ( 6 ) . Hem— i E IIE E = E I=. l::EI I..:I .= III.= .E:II ..:..

CG " ....= =...= L] " HI | mmmez E:E e EEses
1111 RAM ... :. EIllE L[] =lll= .=:.. = EIE :I.= ..:.

(8) gesas

Correspondence between Character Codes and Character Patterns (ROM Code: 02)
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b7-

b3\b4
-b0

0000

0010

0000

CG
RAM

(1)

1110

1111

0001

(2)

0010

(3)

0011

(4)

0100

(5)

0101

(6)

0110

(7)

0111

CG
RAM

(8)

1000

RAM
(1)

1001

(2)

1010

(3)

1011

(4)

1100

(5)

1101

(6)

1110

(7)

1111

CG
RAM

(8)
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There are the relations between character generator RAM addresses, character generator RAM datas
( character patterns ) and character codes shown as belows:

5 X 7 dot character patterns

Character Code CG RAM Character Patterns
(DD RAM Data ) Address (CG RAM Data )

b7 |b6|b5|b4|[b3|b2(bl|b0| |b5|b4|b3[b2|bl|{b0| |b7|b6|b5|b4|b3|b2|bl|b0
O(O0O|JO|F=F=F=l2|2|[212]1]|1
OJOJ I E=F=F=[9]9]2]19]9] character
O|1|0| F=F=F=]0]0]2]0]O0 Pattern
o|1|1]F “~[olof1]oo0| Bxample®

olojofo|X[rOo 040 010410 X EX
1|10|(0| F=F=F=|l0O0]O]2(0]O
1|10|1| F=F=F=(0O0]O]2|0]O
111]0 -10]0]1]|]0]0 Cursor

Fr—E-Ez Position

1|1|1| F=F=F=(0f0|0fO0fO <
oO(O0|JO|F=F=F=|l0|2f2]1]{O
OJOJ I E=F=F=[9]9]2]19]9] character
O|1|0| F=F=F=]0]0]2]0]O Pattern

olo|o|o]|x/}0 0/1/ 0 0/1/0 Bl [ =42 e e Bl el B Frample @
1100 E F=|0]0|l2[0]|O
1|10|1| F=F=F=(0]O]2(0]O
1|1|]0| F=F=-F-=(O0f2afafa|o
1|1|1| F=F=F=(0f0|0fO0fO

Note :
] . . i
1. : It means that the bit0O~2 of the character code correspond to the bit3~5 of the CG RAM address .

2. g : These areas are not used for display , but can be used for the general data RAM .

3. When all of the bit4-7 of the character code are 0, CG RAM character patterns are selected .

4. "1":Selected,"0":Noselected," X":Donotcare (Oorl).

5.For example (1), to set character code (b2=b1=b0=0,b3=00r1, b7-b4=0)is to display “ T ".
That means character code (00 ) ;5,and (08 ) 15 can display “ T ” character.

6.The bits 0-2 of the character code RAM is character pattern line position. The 8th line is the cursor

position and display is formed by logical OR with the cursor.

© Sunplus Technology Co., Ltd. 14 Rev.: 1.1 1999.12.03
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5 X 10 dot character patterns

Character Code CG RAM Character Patterns
(DD RAM Data ) Address (CG RAM Data )
b7|b6|bs|ba]b3[b2]b1]bo| [b5[04]b3]b2]b1]00]| [b7[bE]b5]b4]b3][b2]b1]bO
olololo| E=E=F=[2]o|o|o]2
ol I e e L10]9]1091L T Character
O|0|[1(O0O| F-F-F-]2)]0]J]0fO0]1 Pattern
ololz|z|F=F-F-[2loo|ofz]| Example
ol1]olo] E=E=F=[2]o|o|o]2
olololo|xtokolx]|totodolrlols]| ExExfEx[alolo]o]z
ol1]1lo|l EcE-E-l2]o]o]0o[1
ol1]a|2] E=E=F=[2]o|o|o]2
1]oflolo| EcE=E=[2]o]oo[2
t{oflofz| F=F=F=falal2l2]2 Cursor
e e Position
1{o[1]{o| F=F=F=|o|o|o|o|o| «——
1(0(1 |1 | E-E-E-E-E-E-E-E:
1[1foo| FZF=F=F=F-F-F-F=
1[afof 1| xR EXXEXEXEX
1120 FEFF=FZF=F-F-F=
ANRRIEEEEE e

Note :
1. ',A : It means that the bit1~2 of the character code correspond to the bit4~5 of the CG RAM address .

2. E : These areas are not used for display , but can be used for the general data RAM .

3. When all of the bit4-7 of the character code are 0 , CG RAM character patterns are selected .

4. "1":Selected,"0":Noselected," X":Donotcare (Oorl).

5. For example (1), to set character code (b2 =b1=0,b3=b0=0o0r1, b7-b4=0) is to display “ U ".
That means all of the character codes (00 ) 15, (01 ) 15 (08) 16,and (09 ) 15 can display “ U " character.
6. The bits 0-3 of the character code RAM is character pattern line position. The 11th line is the cursor

position and display is formed by logical OR with the cursor.
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B TIMING GENERATION CIRCUIT
The timing generation circuit can generate needed timing signals to the internal circuits. In order to prevent the

internal timing interface, the MPU access timing and the RAM access timing are separately generated.

W L CD DRIVER CIRCUIT
There are 16 commons x 40 segments signal drivers in the LCD driver circuit. When a program specifies the
character fonts and line numbers, the corresponding common signals will output drive waveforms and the others

still output unselected waveforms.

B CURSOR /BLINK CONTROL CIRCUIT
It can generate the cursor or blink in the cursor / blink control circuit. The cursor or the blink appears in the digit at
the display data RAM address set in the address counter.

When the address counter is ( 07 ) 16, the cursor’s position is shown as belows:

b6 b5 b4 b3 b2 bl b0
AC (0f(0OfOfO|1|1]|12

In a 1-line display

digt 1 2 3 45 6 7 8 910 <«—— Display position

00|01|02|03|04|05|06|07]|08]|09 8 <«— Display data RAM address
f_ ( Hexadecimal )

the cursor position

In a 2-line display

digt 1 2 3 45 6 7 8 910 <+—— Display position

1stline |oofo1]|02|03|04]|05|06|07]08(09 .
. 7 ) <«— Display data RAM address
2nd line |40 |41 |42 |43 |44 | 45|46 Y47 | 48|49 ( ( Hexadecimal )
/

the cursor position

B INTERFACING TO MPU

There are two kinds of data operations - one is 4-bit operations, the other is 8-bit operations. Using 4-bit MPU,
the interfacing 4-bit datas are transferred by 4-busline ( DB7 — 4 ). DB3 — 0 buslines are not used. Using 4-bit
MPU to interface 8-bit datas needs two times. First, the higher order 4-bit datas are transferred by 4-busline
(DB7 —4). Secondly, the lower order 4-bit datas are transferred by 4-busline ( DB3 — 0). Using 8-bit MPU,
the interfacing 8-bit datas are transferred by 8-buslines (DB7 — 0).

© Sunplus Technology Co., Ltd. 16 Rev.: 1.1 1999.12.03
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B SUPPLY VOLTAGE FOR LCD DRIVE
There are different voltages that supply to SPLC780A1’s pins ( V5 - 1) to obtain LCD drive waveform. The

relations of the bias, duty factor and supply voltages are shown as belows:

Duty Factor| 1/8,1/11 1/16
Supply \Bias 1/4 1/5
Voltage

Vi VDD - 1/4 VLCD | VDD - 1/5 VLCD
V2 VDD - 1/2 VLCD | VDD - 2/5 VLCD
V3 VDD - 1/2 VLCD | VDD - 3/5 VLCD
V4 VDD - 3/4 VLCD | VDD - 4/5 VLCD
V5 VDD - VLCD VDD - VLCD

— The power connections for LCD ( 1/4 Bias, 1/5 Bias ) are shown belows:

VDD (+5V) VDD (+5V)
Vop r'y Voo A
Vi V1
V2 V2
Vicp Vico
V3 V3
V4 V4
V5 A 4 V5 Y
1/ 4 Bias 1/5 Bias
(1/8,1/11 Duty) -V or Gnd (1/16 Duty) -V or Gnd
© Sunplus Technology Co., Ltd. 17 Rev.: 1.1 1999.12.03
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The bypass-capacitor can improve the LCD display's quality.

VDD (+5V) VDD (+5V)

Vb 'y Voo 'y

V1 V1

V2 V2

Vico Vicp

V3 V3

V4 V4

V5 A 4 V5 h 4
1/ 4 Bias 1/5 Bias
(1/8,1/11 Duty) -V or Gnd (1/16 Duty) -V or Gnd

The bias voltage must have the following relations:
VDD >V1>V2 = V3>V4>V5 V5 <0 (volt).

© Sunplus Technology Co., Ltd. 18 Rev.: 1.1 1999.12.03
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— The relations between LCD frame's frequency and oscillator’s frequency

(Assume the oscillation frequency is 250KHz, 1 clock cycle time =4 us)

1.1/8Duty
400 clocks
S e T T A 1o |12
DD
COom1 Vi
V2(V3)
V4
V5
|« 1 frame >

1 frame = 4 (us) x 400 x 8 = 12800 (us) = 12.8 ms
1

Frame frequency = T(ms) =78.1 (Hz)
2.1/11 Duty
400 clocks
v T 2 | s | 4 b 1 |2 |2
CoM1 V1
V2(V3)
V4
V5
I: 1 frame =I

1 frame = 4 (us) x 400 x 11 = 17600 (us) = 17.6 ms
1

Frame frequency = ———— =56.8 (Hz)
17.6 (ms)
3.1/16 Duty
200 clocks
I'T' 2 | 3 | 4 |— ———————— —| 16 | 1 2
Vbbb
COM1 Vi
V2
V3
V4
V5
I: 1 frame =I

1 frame =4 (us) x 200 x 16 = 12800 (us) = 12.8 ms

1
Frame frequency = ———— =78.1 (Hz)
a Y 12.8 (ms)

© Sunplus Technology Co., Ltd. 19 Rev.: 1.1 1999.12.03
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B REGISTER --- IR ( Instruction Register ) and DR ( Data Register )
SPLC780A1 has two 8-bit registers - IR (instruction register ) and DR ( data register ).

In the followings, we can use the combinations of the RS pin and the R/W pin to select the IR and DR.

RS R/W Operation
0 0 IR write( Display clear, etc. )
0 1 Read busy flag (DB7) and address counter (DB6 —0)
1 0 DR write ( DR to Display data RAM or Character generator RAM )
1 1 DR read ( Display data RAM or Character generator RAM to DR )

The IR can be written from the MPU but cannot read by the MPU.

B BUSY FLAG (BF)
When RS = 0 and R/W =1, the busy flag is output to DB7.
As the busy flag =1, SPLC780AL is in busy state and does not accept any instructions until the busy flag = 0.

B ADDRESS COUNTER (AC)

The address counter assigns addresses to display data RAM and character generator RAM. When an
instruction for address is written in IR, the address information is sent from IR to AC. After writing into (or
reading from) display data RAM or character generator RAM, AC is automatically incremented by +1 ( or
decremented by -1). AC contents are output to DB6 - DBO when RS =0 and R/W = 1.

© Sunplus Technology Co., Ltd. 20 Rev.: 1.1 1999.12.03
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B |/O PORT CONFIGURATION
Input port : E Input port: R/ W, RS
| V op | V bp V oo
I I
! EJ ! PMOS
I | E:'
| —B pmos | f{ — B pmos
l l —
———o r——— 9 r——

1
F

Output port: CL1,CL2,M, D

o E] NMOS

N Voo |
|
|

— EJ PMOS |
|
— '3

—] E] NMOS

Input / Output port : DB7 - 0

N Vb V bb

il
e
|
™

N Voo

Enable

Data

© Sunplus Technology Co., Ltd.
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PIN DESCRIPTION

Mnemonic PIN No. Type Description
VDD 10 I Power input
VSS 80 I Ground
0SC1, OsC2 1,2 Both OSC1 and OSC2 are connected to the ceramic filter or resistor
for internal oscillator circuit.
For external clock operation, the clock is input to OSC1.
V5-V1 7-3 I Supply voltage for LCD driving.
E 15 I It is a start signal to read data or write data.
R/W 14 I It is a signal to select read or write.
1: Read, 0: Write.
RS 13 I It is a signal to select register.
1: Data register ( for read and write )
0: Instruction register ( for write ),
Busy flag -- address counter ( for read ).
DB3-0 19-16 I/O Low-order 4 data bits
DB7 -4 23-20 I/O High-order 4 data bits
CL1 8 0] Clock to latch serial data D.
CL2 9 @) Clock to shift serial data D.
M 11 0] Switch signal to convert LCD waveform to AC.
D 12 (0] Sends character pattern data corresponding to each common signal
serially.
1: Selection, 0: Non-selection.
SEG40-1 40-79 @) Segment signals for LCD.
COM16 -1 39-24 ©) Common signals for LCD.

© Sunplus Technology Co., Ltd.
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ABSOLUTE MAXIMUM RATINGS
Characteristics Symbol Ratings
Operating Voltage Vop -0.3V to +7.0V
Driver Supply Voltage Vico VDD-12V to VDD+0.3V
Input Voltage Range Vin -0.3V to VDD + 0.3V
Operating Temperature Ta 0 C to+60 C
Storage Temperature Tsto -55 C to+125 C

Note: Stresses beyond those given in the Absolute Maximum Rating table may cause operational errors or

damage to the device.

For normal operational conditions see AC/DC Electrical Characteristics.

DC CHARACTERISTICS (Ta=25 °C,VDD =2.7to 4.5V)

Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
Operating Current loo - 0.2 0.4 mA External clock (Note)
Input High Voltage Vin1 0.7vDD - VDD V
Pins:(E, RS, R/W, DB7 -0)
Input Low Voltage Vi -0.3 - 0.55 V
Input High Voltage Vin2 0.7vDD - VDD V
Pin OSC1
Input Low Voltage Vi -0.2 - 0.2vDD V
Input High Current liH -1 - 1 pA
Pins: (RS, R/W, DB7 -0)
Input Low Current I 10 50 120 LA
Output High lon =-0.1mA
VoH1 0.75vDD - - V )
Voltage (TTL) Pins: DB7 - 0
Output Low lo =0.1mA
VoL - - 0.2vDD V )
Voltage (TTL) Pins: DB7 -0
Output High lon = - 40uA,
VoH2 0.8vDD - - V )
Voltage (CMOS) Pins: CL1, CL2, M, D
Output Low lo = 40pA, Pins:
VoL2 - - 0.2vDD V
Voltage (CMOS) CL1,CL2, M, D
Driver ON Resistance lo= £50uA, Vico = 4V
Rcowm - - 20 KQ )
(CoOM) Pins: COM16 -1
Driver ON Resistance lo= £50uA, Vico = 4V
Rsec - - 30 KQ )
(SEG) Pins: SEG40 -1
LCD Voltage Vicop 3.0 - 11.0 V VDD-V5, 1/4 bias or 1/5 bias

Note: Fosc = 250KHz, Voo = 3V, pin E =“L", RS, R/W, DB7 — 0 are open, all outputs are no loads.

© Sunplus Technology Co., Ltd.
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AC CHARACTERISTICS (Ta=25C, VDD =2.7to 4.5V)
B INTERNAL CLOCK OPERATION

Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
VDD =3V
OSC Frequency Fosc1 190 270 350 KHz
Rf = 75KQ+2%
B EXTERNAL CLOCK OPERATION
Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
External Frequency Fosc2 125 250 350 KHz
Duty Cycle 45 50 55 %
Rise/Fall Time tr tf - - 0.2 us
B WRITE MODE ( Writing data from MPU to SPLC780A1)
Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
E Cycle Time tc 1000 - - ns Pin E
E Pulse Width trw 450 - - ns Pin E
E Rise/Fall Time tRr, tF - - 25 ns Pin E
Address Setup Time tsp1 60 - - ns Pins: RS, R/IW, E
Address Hold Time tHp1 20 - - ns Pins: RS, R/IW, E
Data Setup Time tsp2 195 - - ns Pins: DB7 -0
Data Hold Time tHD2 10 - - ns Pins: DB7 - 0
B READ MODE ( Reading data from SPLC780A1 to MPU )
Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
E Cycle Time tc 1000 - - ns Pin E
E Pulse Width tw 450 - - ns Pin E
E Rise/Fall Time tr, tr - - 25 ns Pin E
Address Setup Time tsp1 60 - - ns Pins: RS, R/W,E
Address Hold Time tHp1 20 - - ns Pins: RS, R/W,E
Data Output Delay Time to - - 360 ns Pins: DB7 - 0
Data hold time tHp2 5 - - ns Pin DB7 - 0
© Sunplus Technology Co., Ltd. 24 Rev.: 1.1 1999.12.03
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DC CHARACTERISTICS (Ta=25 C, VDD =4.5t0 5.5V)

Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
Operating Current lop - 0.55 0.8 mA External clock (Note)
Input High Voltage ViH1 2.2 - VDD V
Pins:(E, RS, R/W, DB7-0)
Input Low Voltage Vi -0.3 - 0.6 V
Input High Voltage Vin2 VDD-1 - VDD V Pin OSC1
Input Low Voltage Vi -0.2 - 1.0 V Pin OSC1
Input High Current IiH -2.0 - 2.0 pA
Pins: (RS, R/W, DB7 -0)

Input Low Current I -50 -125 -250 pA
Output High lon =-0.1mA

Vo 2.4 - VDD Y,
Voltage (TTL) Pins: DB7 -0
Output Low loo = 0.1mA

Vou1 - - 0.4 V ]
Voltage (TTL) Pins: DB7 - 0
Output High lon = - 40uA,

Vorz 0.9vDD - VDD Y, )
Voltage (CMOS) Pins: CL1, CL2, M, D
Output Low lou = 40pA, Pins:

Vol - - 0.1vDD Y
Voltage (CMOS) CL1,CL2, M, D
Driver ON Resistance lo= £+50uA, Vico = 4V

Rcowm - - 20 KQ ]
(COM) Pins: COM16 -1
Driver ON Resistance lo= £+50uA, Vico = 4V

Rsec - - 30 KQ ]
(SEG) Pins: SEG40 -1
LCD Voltage Vicp 3.0 - 11.0 \Y VDD-V5, 1/4 bias or 1/5 bias

Note: Fosc = 250KHz, Voo = 5V, pin E =“L", RS, R/W, DB7 — 0 are open, all outputs are no loads.
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AC CHARACTERISTICS (Ta=25C, VDD =4.5t0 5.5V)
B INTERNAL CLOCK OPERATION

Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
VDD =5V
OSC Frequency Fosc1 190 270 350 KHz
Rf =91 KQ+2%
B EXTERNAL CLOCK OPERATION
Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
External Frequency Fosc2 125 250 350 KHz
Duty Cycle 45 50 55 %
Rise/Fall Time tr tf - - 0.2 us
B WRITE MODE ( Writing data from MPU to SPLC780A1)
Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
E Cycle Time tc 400 - - ns Pin E
E Pulse Width trw 150 - - ns Pin E
E Rise/Fall Time tRr, tF - - 25 ns Pin E
Address Setup Time tsp1 30 - - ns Pins: RS, R/IW, E
Address Hold Time tHp1 10 - - ns Pins: RS, R/IW, E
Data Setup Time tsp2 40 - - ns Pins: DB7 -0
Data Hold Time tHD2 10 - - ns Pins: DB7 - 0
B READ MODE ( Reading data from SPLC780A1 to MPU )
Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
E Cycle Time tc 400 - - ns Pin E
E Pulse Width tw 150 - - ns Pin E
E Rise/Fall Time tr, tr - - 25 ns Pin E
Address Setup Time tsp1 30 - - ns Pins: RS, R/W,E
Address Hold Time tHp1 10 - - ns Pins: RS, R/W,E
Data Output Delay Time to - - 100 ns Pins: DB7 - 0
Data hold time tHp2 20 - - ns Pin DB7 - 0
© Sunplus Technology Co., Ltd. 26 Rev.: 1.1 1999.12.03




ZEER
SUNPLUS SPLC780A1

B INTERFACE MODE WITH LCD DRIVER ( SPLC100A1)

Characteristics Symbol . L Unit Test Condition
Min. Typ. Max.
Clock pulse width high trwH 800 - - ns Pins: CL1, CL2
Clock pulse width low tpwL 800 - - ns Pins: CL1, CL2
Clock setup time tesp 500 - - ns Pins: CL1, CL2
Data setup time tosp 300 - - ns Pins: D
Data hold time tHp 300 - - ns Pins: D
M delay time to -1000 - 1000 ns Pins: M

B WRITE MODE TIMING DIAGRAM ( Writing data from MPU to SPLC780A1)

><" ViH1 ViH1
RS X Vi Vi1
tsp1
< g tHD1
RAW * Viu 7/\/”_1
l—— tPw ———p
" | tF| tHp1
1" Vi ViH1
E A | Vi Vi \( £ Vi
Mg tsp2 —P
tr tHD2
ViH1 Vi1
DB7 - i
0 Vit Valid Data Vi
< fc >

B READ MODE TIMING DIAGRAM ( Reading data from SPLC780A1 to MPU )

><" ViH1 ViHL
RS X Vi Vit
tsp1
< P tHD1
X y
R/W ViH1 \\/IHl
— trw ——
A )tF tHD1
E N ViH ViH1 \ ¢
To Vi Vi1 K A Vi
tr
<+«—Db tHD2
ViH1 ViH1
DB7 -0 i
Vit Valid Data Vil
a tC -
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B INTERFACE MODE WITH SPLC100A1 TIMING DIAGRAM

CL1

CL2

0.9V
07 tPwH

N

»

QQVDD

»

A A

Ll

tcsp
0.1VooY_ 1

tPwH

}I‘_’\0.9VDD
0.1Vop m
—p

" tese tPwL
0.9Voo 0.9Vop
>< >< 0.1Vop 0.1Vop >< ><
<]
{osp tHD
i/o.].VDD

o

APPLICATION NOTES
B R-OSCILLATOR

OSC: R:: 75KQ + 2% (When Voo = 3V)
Rr: 91KQ + 2% (when Voo = 5V)

The oscillation resistor Rt is used only for the internal oscillaotr operation mode.

R:
Since the oscillation frequency varies depending on the OSC: and OSC:
0OSC: . : - . S
pin capacitance, the wiring length to these pins should be minimized.
400 600

g 270 g 400 L

o 200 < 27

s 8 200 |

° £} 0 o1
0 100 200 300 400 0 100 200 300 200
Rosc ( Kohms) Rosc ( Kohms)
Voo = 3V Voo = 5V
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B INTERFACE TO MPU
Interface to 8-bit MPU ( 6805 )

PAO DBO cCoM1 LCD PANEL
[ 8 > i [ 16 >
PA7 | DB7 COM16 | 16 COMMONS
6805 SPLC780A1 X
PB0 " E SEG1 40 SEGMENTS
PB1 > RS - 40
PB2 o R/W SEG40

Interface to 8-bit MPU ( Z80)

Do _______J\\ DBO COM1 LCD PANEL

: ___EL___L//’ : A TS

D7 DBY coM16| 16 COMMONS
280 A7 7 SPLC780A1 X

SEG1
i 0
SEG40

40 SEGMENTS

h 4
Py
wn

g3

AO
IORQ
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B SPLC780A1 APPLICATION CIRCUIT

_l\ DOT MATRIX LCD PANEL
16
® |40 40 1 spLc10oAa1l | 49 |SPLC100A 40 | spLCc100Al
50 o Y1——— Y40 Y1——— Y40 Y1——— Y40
2 g 0D DL1 DR2 DL1 DR2|———{——{DL1 DR2
=2 3 — VDD DL2 — VDD DL2 — VDD DL2
83 m — SHL1 — SHL1 — SHL1
<z @ — SHL2 CL1 — | ¢ SHL2 CL1 [ — SHL2 CL1
PR +— GND cL2 | |+ eND CL2 - GND CL2
VEE M H VEE M R VEE M H
|l/1V2V3V4V5V6 |L/1V2 V3V4V5V6 |;/1V2 V3V4V5V6
VDD
GND
cL1
cL2
"y \
\Val
V2
V3
V4 //
V5
SPLC780A1 \\
R R R R R VR =
o—e NN\ /4 >—/:>\Q,—o—o
VoD (+5V) | C C C C C C -V or Gnd
—€ 1€ I€ I€ I€ I€
Suggested values : ( R=3.3KQ -10KQ ,VR =10KQ -30KQ and C =0.0022 uF to 0.047 uF )
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(Example 1) :5x 7 dots , 8 characters x 1 line[1/4 Bias, 1/ 8 Duty ]

SPLC780A1

comM1
°

(Example 2):5x 10 dots , 8 characters x 1 line[1/4 Bias, 1/ 11 Duty ]

SPLC780A1

CcoM1l
°

COM8

COM9
°

COM16
SEG1

(Example 3) : 5x 7 dots , 8 characters x 2 lines[1/5 Bias, 1 /16 Duty ]

LCD Panel

8 characters x 1 line

LCD Panel

8 characters x 2 lines

= =
SUNPLUS SPLC780A1
B APPLICATIONS FOR LCD
SPLC780A1
com1
. LCD Panel
[ ]
COMS8 8 characters x 1 line
SEG1
@ [ e e e e e e e e e .
[ ]
®
[ )
SEG40

© Sunplus Technology Co., Ltd.
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SPLC780A1
COM1
°

COM8
SEGl m—%41+————""——"J1— ||| """~ T T T 7 7
°

°

SEG40

COM9
°

COM16

(Example 4) : 5x 7 dots , 16 characters x 1 line[1/5 Bias, 1/ 16 Duty ]

SPLC780A1

SEG1
°
°

°

SEG20

COM1
°

: LCD Panel
COMS8

4 characters x 2 lines

SEG21
°

°
SEG40

(Example 5) : 5x 7 dots , 4 characters x 2 lines[ 1/ 4 Bias, 1/ 8 Duty ]
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PAD ASSIGNMENT AND LOCATIONS
B PAD Assignment

O NMSITNOHWOMNOOO N
STNMITOONDOOOCEAT AT AT N NN

wn COOOCOOOOOOOOOOOO OOOOOoO

wn L L L L Gl b G G bl G G L G G b G G G b L g

> OOV LOOOOLOOONOONE DN

e D e 0 o e | =

0sSC1
0SC2|k] 57[SEG23
V1(E] | |SEG 2 4
BS|SEG25
4

xg% E4|SEGZ26
V4|E] B3||SEGZ7
V5|F] ) 4|SEG?Z2 8B
CL1|E] B4|SEGZ29
CL2|E) 5 (o|SEG30
VDD|[E €0.0) ] |SEG 31
M| &3 ] |SEG3 2
D| [¢7]|SEG33
RS|[E [“|SEG34
R/ W|EY 45| |SEG 35
E | 4|SEG36
DB O|[g [3|SEG37
DB1 [+g|[SEG38
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Chip Size: 3810um x 3140um
This IC substrate should be connected to VDD

Note: To ensure IC function properly, please bond all of the VDD, VSS AVDD and AVSS pins.

Ordering Information

Product Number Package Type

SPLC780A1-nnnnV-C Chip form

Notel: Code number (nnnnV) is assigned for customer.
Note2: Code number (nnnn = 0000 - 9999); version (V = A - Z).

NOTE: SUNPLUS TECHNOLOGY CO., LTD reserves the right to make changes at any time without notice in

order to improve the design and performance to supply the best possible product.
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SUNPLUS SPLC780A1

B PAD Locations

Pad No Pad Name X Y Pad No Pad Name X Y
1 0sc1 -1738 1256 33 COM10 576 -1404
2 0OSC2 -1738 1110 34 COM11 722 -1404
3 V1 -1738 963 35 COM12 868 -1404
4 V2 -1738 765 36 COM13 1015 -1404
5 V3 -1738 619 37 COM14 1162 -1404
6 V4 -1738 472 38 COM15 1309 -1404
7 V5 -1738 325 39 COM16 1455 -1404
8 CL1 -1738 178 40 SEG40 1744 -1372
9 CL2 -1738 32 41 SEG39 1744 -1226
10 VDD -1738 -115 42 SEG38 1744 -1078
11 M -1738 -261 43 SEG37 1744 -932
12 D -1738 -408 44 SEG36 1744 -786
13 RS -1738 -554 45 SEG35 1744 -638
14 R/W -1738 -702 46 SEG34 1744 -492
15 E -1738 -848 47 SEG33 1744 -345
16 DBO -1738 -994 48 SEG32 1744 -199
17 DB1 -1738 -1142 49 SEG31 1744 -51
18 DB2 -1705 -1404 50 SEG30 1744 94
19 DB3 -1558 -1404 51 SEG29 1744 241
20 DB4 -1411 -1404 52 SEG28 1744 388
21 DB5 -1264 -1404 53 SEG27 1744 535
22 DB6 -1118 -1404 54 SEG26 1744 681
23 DB7 -970 -1404 55 SEG25 1744 829
24 COM1 -819 -1404 56 SEG24 1744 975
25 COM2 -673 -1404 57 SEG23 1744 1122
26 COM3 -526 -1404 58 SEG22 1695 1406
27 COM4 -379 -1404 59 SEG21 1549 1406
28 COM5 -158 -1404 60 SEG20 1402 1406
29 COM6 -12 -1404 61 SEGI19 1255 1406
30 COmM7 135 -1404 62 SEGI18 1108 1406
31 COoM8 282 -1404 63 SEG17 962 1406
32 COM9 428 -1404 64 SEG16 814 1406
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Pad No Pad Name X Y Pad No Pad Name X Y
65 SEG15 668 1406 73 SEG7 -505 1406
66 SEG14 522 1406 74 SEG6 -652 1406
67 SEGI13 374 1406 75 SEG5 -799 1406
68 SEG12 228 1406 76 SEG4 -945 1406
69 SEG11 81 1406 77 SEG3 -1093 1406
70 SEG10 -64 1406 78 SEG2 -1239 1406
71 SEG9 -212 1406 79 SEG1 -1386 1406
72 SEG8 -358 1406 80 VSS -1719 1402
DISCLAIMER

The information appearing in this publication is believed to be accurate.

Integrated circuits sold by Sunplus Technology are covered by the warranty and patent indemnification provisions

stipulated in the terms of sale only. SUNPLUS makes no warranty, express, statutory implied or by description

regarding the information in this publication or regarding the freedom of the described chip(s) from patent
infringement. FURTHER, SUNPLUS MAKES NO WARRANTY OF MERCHANTABILITY OR FITNESS FOR

ANY PURPOSE. SUNPLUS reserves the right to halt production or alter the specifications and prices at any time

without notice. Accordingly, the reader is cautioned to verify that the data sheets and other information in this

publication are current before placing orders. Products described herein are intended for use in normal

commercial applications. Applications involving unusual environmental or reliability requirements, e.g. military

equipment or medical life support equipment, are specifically not recommended without additional processing by

SUNPLUS for such applications. Please note that application circuits illustrated in this document are for

reference purposes only.
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