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TSINGTEK DISPLAY CO.,LTD

REV.C

HC1621-B-LWH

PRODUCT CODING SYSTEM

HG 320240 C- B- LW H-

1 (2) 3) (4)

(1):Brand and Display Type
HC—Tsingtek Character Type
HG—Tsingtek SMT/COB Graphic Type
HGT—Tsingtek TAB Type
HGO—-Tsingtek COG Type
Character~Words per linesxlines
Graphie-»row dotsxcolumn dots
Series No.

Nil-STN Yellow-Green Mode
G—STN Gray Mode

B—STN Blue Mode

F—-FSTN Transflective
T—FSTN Transmission
Backlight Type

Nil -Without Backlight

LY —LED Yellow-Green Array

® 6 O

2):

(3):
4):

®):

NV-

(7

L4- TPSD- -U T

(8) 9 o an

Nil—Normal Temperature

H—Wide Temperature

EH—Super Wide Temperature

Power Supply

Nil -5V

NV—5V Without Booster for LCM Driving
Supply

SV—5V With Temperature Compensation

LV —3.3V

LNV—)B.BV%Ut Booster for LCM
Driving Supply

LSV—3.3 h Temperature
ensation

% ease refer to the spc.of LCM
&)

r supply for Backlight
lease refer to the spc.of LCM

SY—LED Yellow-Green Edge (9)Special Coding
LW—LED White %V TP-With Touch Panel
LB—LED Blue @ S—Serial Interface
LR—LED Red & (10): Viewing Direction
LA—LED Amber 6 Nil —6:00

LG—LED Green ‘% U—12:00

EB—EL Blue \ L—9:00

EG—EL Green (@ R—3:00

EW—EL White (1 : Interior Coding
CW—CCFL White

(6): Temperature
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TSINGTEK DISPLAY CO.,LTD

REV.C

HC1621-B-LWH

1. BASIC SPECIFICATIONS

1.1 DISPLAY SPECIFICATION

ITEM

SPECIFICATION

DISPLAY TYPE

STN/BLUE/NEGATIVE/TRANSMISSIVE

DISPLAY DOT: WHITE

COLOR
DISPLAY BACKGROUNTND: BLUE
INPUT DATA 4/8-BIT PARALLEL
DUTY 1/16DUTY
VIEW ANGLE 6 O’'CLOCK
CONTROLLER SPLC780D1-001A OR EQUIVALENT
BEZEL 0.6T
BACKLIGHT LED (WHITE)
OPERATING TEMPERATURE -20°C ~19%
STORAGE TEMPERATURE -30C = 80
OTHERS ?‘

1.2 MECHANICAL SPECIFICATION

ITEM SPECIFICATION UNIT NOTE
DIMENSIONAL OUTLINE 122.0(W)xM)x14MAx.(T) mm
VIEW AREA 99.0(W)x24.0(H) mm
EFFECTIVE V/AREA “\(94.84(W)x20.0(H) mm
NUMBER OF CHARACTERS \16 characters x 2 Lines
CHARACTER PITCH 4.84(W)x9.66(H) mm
DOT SIZE 0.92(W)x1.10(H) mm

1.3 BLOCK[MA§E§M

RS
R/W
E

DBO-DB7

!

!

!

VDDt
VSS =t

Control ler
and driver

™ SPLC780D1-001A
or Equivalent

16COM

16%2

40SEG

control signal

40SEG

driver

VO — =t

LEDA——— =

LEDK

LED BACKLIGHT
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TSINGTEK DISPLAY CO.,LTD

REV.C

HC1621-B-LWH

1.4 DIMENSIONAL OUTLINE

122.040.3
3,50 115,0
38,00 106,0
11,50 95,0
13,58 94,84 MAX 14,0 ‘
9.5+0.3
y U LED BACKLIEHT ij:l
- a5 7
AEEmN 0 e /;
+H| 2 v w [0 00 0000 000 000 0000 OO0 0000 0000 0000 (000 00 0000 000 000 00 LO‘
s i g ™ 7
EEEE BRI ;
L /| =
14 11516
999999999999999@7* - /Qj Leo U
o| S| & 11,00]|  P254%15=381 % n < &
it ) O %200 ‘ & ©
i
= ES 8 2
} s Ty
! 4.3
8@53&
MEREAED o,
1.5 TERMINAL FUNCTIONS A\«
PIN NO. SYMBOL LEVEL FUNCTION
1 Vss % GND
2 VDD 5. Power Supply for logic
3 Vo e, OV GND
4 S HIL H: Data L: Instruction code
5 / H/L H: Read L: Write
6 E H-L Chip Enable signal
7~14 DB0O~DB7 H/L Data bus line
15 LEDK oV )
Power Supply for LED Back Light
16 LEDA +5.0V

2. ABSOLUTE MAXIMUM RATINGS

(Ta=25°C, Vs=0V)

PARAMETER SYMBOL RATINGS UNITS
POWER SUPPLY FOR LOGIC NO-Vss -0.3~7.0 V
POWER SUPPLY FOR LCD DRIVER VDD~V5 0~10.0 V
INPUT VOLTAGE VIN Vss~ VDD \Y
OPERATING TEMPERATURE Topr -20 ~70 °C
STORAGE TEMPERATURE Tstg -30 ~ 80 °C
www.china-lcdmodule.com -3-




TSINGTEK DISPLAY CO.,LTD

REV.C

HC1621-B-LWH

3. ELECTRICAL CHARACTERISTICS

3.1 ELECTRICAL CHARACTERISTICS

(Ta=25°C ,Vss=0V)

ITEM SYMBOL |CONDITION| MIN TYPE | MAX. | UNIT |NOTE
LOGIC CIRCUIT
POWER SUPPLY | VDb —Vss - 4.5 5.0 5.5 Y%
VOLTAGE
INPUT VOLTAGE ViL - -0.3 - 0.6 v
INPUT VOLTAGE VIH - 2.2 - VDD v
OUTPUT VOLTAGE| VoL - 0 - 0.4 V
OUTPUT VOLTAGE|  VoH - 2.4 - VDD v
LOGIC CIRCUIT
POWER SUPPLY| Ipp V'iD ~Vss - 5 - mA
CURRENT =50V &V
RECOMMENDED
LCD DRIVING | *Vpp-Vs | Ta=25°C % 4.6 - Y%
VOLTAGE

*Note: Vbp- Vs is produced by module’s i

nside

circuit, do notahdee external input. The

e whickteted in the interface definition.

customer only need to offer +5.9§$’!
M

3.2 LED BACKLIGHT SPFC;‘ ION
ITEM SYMBOL IN. | TYP. | MAX. | UNIT | CONDITIONS
FORWARD VOLTAGE \)/f 3.0 3.1 3.2 V
If= 30mA
COLOR WHITE
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TSINGTEK DISPLAY CO.,LTD

REV.C

HC1621-B-LWH

4. TIMING CHARACTERISTICS

(Vpp = 4.5V~5.5V, Ta =-30~+85TC )

Mode Characteristic Symbol Min. |Typ.| Max. |Unit
E cycle time tc 500 - -
E rise/fall time te. tp - - 20
. E pulse width (high, low ty 230 - -
Write mode p , ; ( e . ; .
(refer to Fig.6) R/W and RS setup time oy, 40 - - ns
efe 12.6 — . -
i = R/W and RS hold time i 10 - -
Data sctup time ton 60 - -
Data hold time typn 10 - -
E cyele time te 500 - -
E rise/fall time fes b - - 20
E pulse width (high, low ty 230 - -
Read mode po , (hugh, low) W
(refer to Fig.7) R/W and RS setup time o 40 - - ns
Lo L : a ; " -
= R/W and RS hold time ty 10 - -
Data output delay time ty - - 120
Data hold time o 5 - -
¥
RS Vin
"{V[Ll
- ERUI. -
RW . {
_'\_\’ ILI i |
w T
ty tp
Vs r o
/ Vi Vim \ v /
E £ Vi Vil i
2
, W
DBO-DB7Y Valid Data \_,””
Il
i{.‘

Write mode timing diagram
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i
RS Vi
l;‘v[LI

RW / Vi

" tw N T
I e
e N Vurf

EI:'l iI:'lFi

‘vl'Fil Tali le

DBO-DB7 v Valid Data Ve

- ~
C\Y .
Read modi Mg diagram
5. COMMANDS AND F ON DESCRIPTIONS

5.1Control and DiSE structions

Control and display i ctions are describedeatails as follows:

5.1.1 Clear display

RS RW DBY DBs DBS DB4 DB3 DB2 DB1 DBO

Code 0 0 0 0 0 0 ] 0 0 1

It clears the entire display and sets Display & Address 0 in Address Counter.

5.1.2 Return home

RS R/W DBY DB DB5 DB4 DB3 DB2 DB1 DBO

Code 0 0 0 0 0 0 0 0 1 X
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TSINGTEK DISPLAY CO.,LTD REV.C HC1621-B-LWH
X: Do not care (0 or 1)

It sets Display Data RAM Address 0 in Address Ceuraind the display returns to its original
position. The cursor or blink goes to the most-4$&de of the display (to the 1st line if 2 lineg a
displayed). The contents of the Display Data RAd/hot change.

5.1.3 Entry mode set

During writing and reading data, it defines cunsmving direction and shifts the display.

RS RW DBY DBt DBS DB4 DB3 DB2 DB1 DBO

Code 0 0 0 0 0 0 1] 1 [I/D)| 8

I/ D = 1: Increment, | / D = 0: Decrement.

S = 1: The display shift, S = 0: The display doetghift. Q

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

I S=1 /D=0 It shifts the display to the nght I
v

5.1.4 Display ON/OFF control p Q\

RS RMW DBY DBe DBS DB4 DB3 DB2 DB1 DBO

Code 0 0 1] 0 1] 0 1 D C B

D = 1: Display on, D = 0: Ef&;goﬁ
C

C=1:Cursoron, C= or off

B = 1: Blinks on, B= 0: Blinks off

5x 8 dot 5 x 10 dot

character font character font

8th line

L Cursor ——p I 11th line
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TSINGTEK DISPLAY CO.,LTD REV.C

HC1621-B-LWH

5.1.5 Cursor or display shift

Without changing DD RAM data, it moves cursor ahtits display.

RS RMW DB7 DB6 DBS> DB4 DB3 DB2 DB1 DBO

Code 0 0 0 0 0 1 |SIC|RL| X X
[ | l
Blink display alternately
T
S/C RIL 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

5.1.6 Function set 4 l \/
A

RS RMW DBY DB DBS DB4 DB3 DB2 DB1 DBO

Code 0 0 0 0 1 OL | N F

X

X

X: Do not care (0 or 1}{6?y

DL: It sets interface data length.
DL = 1: Data transferred with 8-bit length (DB7)- O
DL = 0: Data transferred with 4-bit length (DB7)- 4
It requires two times to accomplish data transfeyri
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 8 dots character font.

F = 1: 5 x 10 dots character font.
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TSINGTEK DISPLAY CO.,LTD

REV.C

HC1621-B-LWH

N | F | No. of Display Lines | Character Font | Duty Factor
0| 0 5 x 8 dots 1/8
0 1 5 x 10 dots 1/11
1 X 2 5 x 8 dots 1/16
It cannot display two lines with 5 x 10 dots chaeadont.
5.1.7 Set character generator RAM address
RS RMW DBY DB6 DBS DB4 DB3 DB2 DB1 DBO
Code 0 0 0 1 d d d d d d

It sets Character Generator RAM Address (aaaaad)jetAddress Q%ter.

hie)%

Character Generator RAM data can be read or wratksn t

5.1.8 Set display data RAM address

A
RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO
Code 0 0 1 d d d d d d d

It sets Display Data RAM Address %M)Z té\tress Counter.

Display data RAM can be rea

In one-line display (N

=0

(@aaaa)z (00)16 - (4F)16.

In two-line display (N = 1),

5.1.9 Read busy flag and address

(aaaaaaa)2: (00)16 - (27)16 for the first line,
(aaaaaaa)2: (40)16 - (67)16 for the second line.

itten after geging.

Code

FES RW DBY DB DBS DB4 DB3 DBZ DB1 DBEO

0

1

BF

d

d

d

d

d

d

d

When BF =1, it indicates the system is busy nodiawill not accept any instruction until not bu@f = 0).

At the same time, the content of Address Coun@adaaa)? is read.
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5.1.10 Write data to character generator RAM opldis data RAM

FES R/W DBY DBt DBS DB4 DB3 DBZ DB1 DBO

Code 1 0 d d d d d d d d

It writes data (dddddddd)2 to character generataviRr display data RAM.
5.1.11 Read data from character generator RAMsplay data RAM

R5s RMW DBY DBt DB5> DB4 DB3 DBZ DB1 DBO
Code 1 1 d d d d d d d d

It reads data (dddddddd)2 from character geneRAd or display data RAM.

To read data correctly, do the following:

1). The address of the Character Generator RAMimIW;M or shift the cursor

instruction. \%

2). The “ Read ” instruction. Q
5.2 Instruction Table Q‘}L,

S
&
§
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TSINGTEK DISPLAY CO.,LTD REV .C HC1621-B-LWH
snatraction Code Execution time
ion
. o (Temp = 25°7C)
Instruction Description
Fosc= | Fosc= | Fosc=
DBT |DB& | DB5 | DBE4 | DB3 (DB2 | DB1 | DBO
190KHz | 27T0KHz | 350KHz
Write "20H" fo DDRAM
Clear Display 1] 1] 1] 1] 1] ] ] 1 | and =22t DDRAM address | 2.16ms | 1.52mz | 1.18ms
o "00H" from AC
Set DDRAM address to
"00H" from AC and
retum cursor fo its
Retumn Home 0 0 0 0 0 o 1 - . o 2.16ms | 1.52ms | 1.18ms
original posifion if shifted.
The contents of DDRAM
are not changed.
Azsign  cursor  moving
Eniry Mode N
et 1] 1] 1] 1] 1] 1 | VD | 5 | direction and enable the S3ps 38ps 29us
shift of entire display
Set display o),
Digy O/ cursor(C), and blinking of
play 0 0 0 0 1 D C B ) na 53ps 38ps ZHus
OFF Control cursor(B) onfoff conirol
boit.
Set cursor moving and
dizplay =hift control bit,
Cursor or - )
. . 1] 1] 1] 1 |SIC|{RL| - - | and the direction, without S3ps 38ps 29us
Display Shift .
changing of DDRAM
data.
Set interface data length
(DL B-biti4-bit), numbers
. of display line {M:
Function Set 1] 1] 1 |DL | N F - - . ) S3ps 38ps 29us
2-inef1-line) and, display
fant type (F:5x10
dots/SxE dots)
Set CGRAM Set CGRAM address in
0 1 |ACS[ACS|AC3 | ACZ|ACT [ACD 53ps 38ps ZHus
Address address counter.
Set DDRAM Set DDRAM address in
1 |ACE[ACS|ACS |AC3|ACZ|ACT [ACD 53ps 38ps ZHus
Address address counter
Whether during intemal
operation or not can be
Fead Busy Flag )
known by reading BF.
and Address BF |ACE |ACS|AC4 [AC3|ACZ2|ACT|ACD
The contents of address
Counter
counter can also be
read.
Wirite Data to Write data into internal
07 |D6 | DS | D4 (D3 | D2 | D1 )| DD 53ps 38ps ZHus
RaM RaM (DDRAMICGRAM).
Read Data from Fead data from internal
07 |D6 | DS | D4 (D3 | D2 | D1 )| DD 53ps 38ps ZHus
Rab RAM (DDRAMICGRAM).

MNotei: "-": don't care

Mote2: In the operation condifion under -200C ~ T8, the maximum execution time for majority of instruction sets s 100us. except two instructions, “Clear

Display” and "Returm Home®, in which maximum execution time can take up to 4.1ms.

5.3 8-Bit Operation and 8-Digit 1-Line Display (Udsilnternal Reset)

www.china-lcdmodule.com
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TSINGTEK DISPLAY CO.,LTD REV.C HC1621-B-LWH

No. Instruction Display Operation
1 | Power on. (SPLCYE0D starts Power on reset. Mo display.
initializing)
2 | Function set Set to 8-bit operation and select 1-line display line and character font.

RS R'W DB7 086 DBS DB4 DE3 D52 DE1 DBO0
[elofofofefifofofxfx]
3 | Display on / off control

[ofofofofofofr[e]e]a]

Display on.
Cursor appear.

4 | Entry mode et
Lefefefefefofaf ] ]e]

Increase address by one.

It will =hift the curzor to the right when writing to the DD RAMICE RAM.
Mow the display has no ghift.

Write ™ W "

The curzor iz incremented by one and shifted fo the right.

5 | Write data to CG RAM / DD RAM
Lifofoffofefofefefr]
6 | Write data to CG RAM / DD RAM

L fefolefefefeffoft]

Write " E".
The curzor iz incremented by one and shifted fo the right.

8 |Write data fo CG RAM/ DD RAM
Lrfefoftefefoft o] ]
9 | Entry mode sat
Lefefofefefefofe] [ ]
10 | Write data to CG RAM / DD RAM
Li]efofofefe]ofefefo]

Write " E".
The curzor iz incremented by one and shifted fo the right.

Set mode for display shift when writing

Write ™ "{space).
The curzor iz incremented by one and shifted fo the right.

B0

11 | Write data to CG RAM / DD RAM Wiite " C "

[i]e]o]r]e]o]a]a]s]1] The cursor is incremented by one and shifted to the right.
? - A Y
13 | Write data to CG RAM / DD RAM | Wite "V "

[+[ofefefolefe]ofof"]

The curzor iz incremented by one and shifted fo the right.

14 | Curzor or display shift
lofefolofof fofolx[x]

Only shift the cursor's position to the left ().

15 | Curzor or display shift
[ofofofofofs[ofofx]x]

Only shift the cursor's position to the left (M).

16 | Wiite data fo CG RAM/ DD RAM
Llefol i fofofefr]e[e]
17 | Curzsor or display shift
Lofofofofofefe]r]x[x]

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

Shift the display and the cursor's position o the right.

1AL LE ] LE

18 | Curzor or display shift Shift the display and the cursor's position fo the right.

[Telele o[ [ [ [x]x] | ===

19 | Write data to CG RAM / DD RAM Write = " (space).
[1]e]o]r]o]efofo]o]e] [ConPay_ The cursor is incremented by one and shifted fo the right.

20 : :

21 Irellilmrrrrr | | | | | | | Both the display and the cursor retum to the original position (address 0).
a o o a a o o a 1 o

5.4 4-Bit Operation and 8-Digit 1-Line Display (WdsiInternal Reset)
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TSINGTEK DISPLAY CO.,LTD REV .C HC1621-B-LWH
Ho. Instruction Operation

1 Power an. : Power on reset. No display.

[SPLCTB0D1 starts initializing)
2 | Function set Set to 4-bit operation.

RS RMW DET DBG D85 DB4 I:l

[ofefelolr]o]

3 ofojofo|1 |0 : Set to 4-bhit operation and select 1ine display line and character font.
L I O I 4
4 ofof(fo|OD|OD]|O I:I Display on.
o|lof1]1 1|0 Cursor appears.
5 ofof(fo|OD|OD]|O Increase address by one.
o|o|of1f1|0 I:I It will shift the cursor fo the right when writing to the DD RAM / CG RAM.
Mow the dizplay has no shift.
[ i|10]0 1 oi|1 Write " W "
1|lo|o0|1]1]1 D The cursor is incremented by ane and shifted to the right

5.5 8-Bit Operation and 8-Digit 2-Line Display\(;té’slnternal Reset)

No. Instruction Display Operation
1 | Poweron. E Power on reset. Mo display.
{SPLCTB0D1 starts initializing)
2 | Function set Set to 8-bit operation and select 2-line display line and 5 x 8 dot
RS RW DBE7 DBE DES DB4 0B3 DB2 D1 DBED character font.
Lefofofefefeffofx]x]
3 | Display on/ off control [ 1| Displayon.
[e]o]ofo]e]e]:]1]:]c] |I——]| cumorappear
4 | Enfry mode set Increase address by one.
|u|u|u|u|n|u|u|1 | 1|u| EI It will shift the cursor to the right when writing to the DD RAM /
CG RAM.
Mow the display has no shift.
5 | Wirite data to CG RaM / DD RAM Wirite ™ W "
[ ]ofe| oo o]e]e] ] The cursor i incremented by one and shifted to the right.
5] :
7 | Wirite data to CG RaAM / DD RAM WELCOME_ Wiite "E "
|1|u|u|1|n|ﬂ|ﬂ|1|ﬂ|1| L 1 The cursor iz incremented by one and shifted fo the right.
8 | Set DD RAM address [weLcome || Itsets DD RAM's address.
oo ][1]ofo]o]e]o]e] The cursor is moved to the beginning position of the 2nd line.
9 | Write data to CG RaM / DD RAM Wiite " T ™.
|1|u|u|1|n|1|u|1|u|u| IS The curzor iz incremented by one and shifted to the right.
10 .
11 | Write data to CG RAM / DD RAM WELCOME Wiite " T ™.
tjojoj1jojpijofjtrjojao The cur=or iz incremented by one and shifted fo the right.

www.china-lcdmodule.com
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TSINGTEK DISPLAY CO.,LTD REV.C HC1621-B-LWH
MNo. Instruction Dizplay Operation
12 | Entry mode set WELCOME When writing, it sefs mode for the display shift.
[ofofefofelefeffr] ] |MOPE-
13 | Write data to CG RAM / DD RAM ELCOME Wiite ™ ¥ "
|1|u|u|1|n|1|1|n|u|1| OFARTY_ || The cursor is incremented by one and shifted o the right.

14

15 | Retum home

WELCOME Both the display and the [:ursu'. refurn to the original position
[efofofofefofolofrfo] |TOPRN ] addresso

5.6 Reset Function

At power on, SPLC780D1 starts the internal autetrescuit and executes the initial instructions.

The initial procedures are shown as follows:

Wait time > 15 ma
after VDD » 4.5V

[ B-Bit Intarface ]

Wait timea > 40ms
Albar VDD > 2.7V

ME ReN DBET DBE DRS DB DES DEY DE1 DB
a0 @ & 11 X X K X

Wait timea > 4.1 ma

BF cannod be chacked befors this instruction .

Funclion set { Inlersce is 8 bits length . }

NS A DET DBE OBS DB DES DR D81 DE
@8 & & 1 1 K XK H K

Wait time > 100 us

BF cannal be chacked befors this instruction .

Function =t [ Intartace is @ bits length _ )

Mg A DBET DBE DRE D84 DR DRI DE1 DEY

@8 & & 1 1 %X X ®E ¥
ME e DBET DBE DRS DB DES DEY DE1 DB
000 & 11 M F X X
-] 6 & & 1 66 &
-] o & & 0 oo 1
- o & & 0 1 o &

Indtialization Ends

EF cannol be chacked before this instruction .

Funclion sl [ Intartace is 4 bits length _ )

EF can be checked aflar the following
imglructions .

Funclion sat | Interface is 8 bits length .

Specily the number of display lines and
eharactar font . )

The numbar of display lines and characher
Tonl cannot ba changed afervands

Criaplay off
Digplay claar

Enlry mods set

www.china-lcdmodule.com
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TSINGTEK DISPLAY CO.,LTD REV.C HC1621-B-LWH

[ 4-Bit Intarface ]

Walt time = 15 ms Walt time = 40m &
after VOO = 4.5V After VDD = 2.7V

RS RMW DBT7 DBES DBS DB4 | ©BF cannot be checied before this Instruction . |
0 o o ] 1 1 Function et [ Interface Is & bEs length . )

Walt ime = 4.1 ms
RS RW DB7 DBE DBS DB4 | BF cannot be checked before this Instruction _ |
D D o o 1 1 Function set [ Interface Is B bis length . )

Walt ime = 100 us
RS RW DBT7 DBG DB5S DB4 | BF cannot be checied before this Instruction . |
b0 o o1 1 Funchon set | Interface ks & bis length . )

BF can be checked afer the following

RS RW DB7 DBE DBS DB4 instructions .
D o o o 1 a Function set | Set Interface to be £ bits length)
i ] 0 [i] i ] Interface Is & bits length -
0 1] M F x x Function set | Interface Is 4 bits lengih .
0 0 0 i) ] ] Specity the number of the display Ines
and character font . )

0o 1 ¢ 0 0 )
0 ] L1 1] 1] a The numbser of display ines and character
o o o o o q font cannot be changed afterwards .
o ooq ooooo Display aff
0 1] 1] 1 i s

l Display clear

Inftialization Ends Eniry mode s

5.7 Display Data RAM (DD

The 80-bit DD RAM is normally, r storing disp data. Those DD RAM not used for
display data can be used as data RAM.adteess is configured in the Address Counter.
The relationships betw isplay Data RAM Addressl LCD s position are depicted as

follows. &

1-line display , 80 display characters

1 2 3 4 5 5] 79 80 =+—— Display position
Display data RAM
0O (01|02 |03 |04 (05| ———————————— 4E | 4F -

{ Example ) 1-line display , 8 display characters
1 2 3 4 5 i 7 8 +—— Display position

Display data RAM
address

00 |01 (02|03 |04 )| 05| 06 |07

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 | O6
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5.8 Character Generator ROM (CG ROM)

Using 8-bit character code, the character genel@@®@M generates 5 x 8 dots or 5 x 10 dots
character patterns. It also can generate 192's85drts character patterns and 64’s 5 x 10 dots

character patterns.

5.9 Character Generator RAM (CG RAM)

Users can easily change the character patterrtseicharacter generator RAM through program.

It can be written to 5 x 8 dots, 8-character pater 5 x 10 dots for 4-character patterns.
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The following diagram shows the SPLC780D1 charguitierns:

TSINGTEK DISPLAY CO.,LTD

nd ChidPatterns.

between Character Codes a

ndence

po

Corres

of Character Code (Hexadesmal)
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]
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]
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0 | RAM
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3 | RAM

=]
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The relationships between Character Generator RAMrésses, Character Generator RAM Data
(character patterns), and Character Codes aretdéyas follows:

5.9.1 5 x 8 dot character patterns

(OB RAM Do) ddrase G RAM Dot
07 b R ...
AR | Goal-- AnoRGEe
7%7) 77aan) § Ouonc
7771 77nnnls S =nnonniee
ZZ 787 77BNl S nnnuugee
77| nonlSonooope
%%Z %%é“ 1]7]| EZEZEZ[0 [0 [1 o]0 Bame®
unnux&&/&& 1nu§§§§£un1nu
Zéé ZZ///1 o1 ;;;;g; g(oj1j0]|0
T

p/—\

ANY

Note1: £4 1t means that the bitD~2 of the character code correspond to the bit3~5 of the CG RAM address.

Note2: E These areas are not used for display, but can be used for the general data RAM.

MNote3: When all of the bitd-7 of the character code are 0, CG RAM character patterns are selected.

Noted: " 1" Selected, " 0" : No selected , " X" : Do not care (0 or 1).

Note5: For example (1), set character code (b2 =b1=b0 =0, b3 =0 or 1, b7-b4 = 0) fo display * T ". That means character code (00) 16,and (08) 16 can
display * T~ character.

Notefi: The bits 0-2 of the character code RAM is the character paitem line position. The 8th line is the cursor position and display is formed by logical OR
with the cursor.

5.9.2 5 X 10 dot character patterns
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Character Code CG RAM Character Patterns
( DD RAM Data ) Address ( CG RAM Data )
b7 |b6| b5 [b4|b3 [b2[b1]b0| b5 [b4[b3[b2[b1]b0| [b7]b6[b5|b4 b3 [b2]b1[00
o oloflofo|F=F=F=|1lo]o|o]1
27 BV nnnalEEEsannme
) | e B e e by G
//4 //n ol1|1|EZE=E=[1l0]o|o|1]| Example(l)
%% %/n 1]o]o ;%;%; 1{olofof
o|ofo|o|xpakolx| oyado|1]o[1]|peExEx[1]o]o]o]d
9 o] 1]o] EzE=E=[1]o o]0 ]1
/% ZZEEEREEENEERE
2% ¢/1nnn§§§§§§1unn1
77 //1nn1§§§§§§11111 Gursor.
/% //1n1n§§§§§§uunnnq—
%/ %/1 o[1]1] EZEZE=EZEZE=EzE:
2% Z InnnlEEEEE ST
778V /noonl o o
X a1 0] EEESESEZEZEZE=E:
O | U4 ] EEESESEEESEESES

\_//—\

AY

Note1: tﬂ It means that the bit1~2 of the character code correspond to the bitd~5 of the CG RAM address.

Note2: E These areas are not used for display, but can be used for the general data RAM.

Note3: When all of the bitd-7 of the character code are 0, CG RAM characier paiterns are selected.

Moted: " 1* Selected, " 0" No selected, " X *. Do not care (0 or 1).

Note5: For example (1), set character code (b2 =b1 =0, b3 =b0 =0o0r 1, b7-b4 = 0) to display “ U ". That means all of the character codes (00) 16, (01) 16,
(08) 16,and (09) 16 can display “ U ™ character.

Noteb: The bits 0-3 of the character code RAM is the character pattern line position. The 11th line is the cursor position and display is formed by logical OR
with the cursor.

5.10 Cursor/Blink Control Circuit

This circuit generates the cursor or blink in theesor / blink control circuit. The cursor or the
blink appears in the digit at the Display Data RABMdress defined in the Address Counter.

When the Address Counter is (07) 16, the cursoitipnss shown as belows:
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b6 bS5 b4 b3 B2 b1 bO

AC o|jof(o|o|1 1] 1

In a 1ine display

digit 1 2 3 4 5 & T &8 9 10 +#4— Dizplay position

0D (01 |02|03 |04 |05 (06 |07 |08 |09 (J +—— Dizplay data RAM address

/27 { Hexadecimal )

the cursor position

In a 2Hine display

digt 1 2 3 4 5 & 7 8 9 10 4—— Display position

1st line 00|01 |02|03 |04 | 05|06 |07 |08 (09 )
[ -4 Dizplay data RAM address

2nd line 40 (41 | 42 | 43 (44 | 45 | 46 f47 | 48 | 45 { Hexadecimal )

the cursor position

5.11 Interfacing to MPU ’\)\{y

There are two types of data operations: 4-bit erations. Using 4-bit MPU, the
interfacing 4-bit data is transferred by 4-busl(©§m

adguires two times transferring. First, the

B7). Thus, DBO to DB3 bus lines are
not used. Using 4-bit MPU to interface 8-bit
higher 4-bit data is transferred by iné (&bit operation, DB7 to DB4). Secondly, the
lower 4-bit data is transferred by sline (febiBoperation, DB3 to DB0). For 8-bit MPU, the

8-bit data is transferred by AS\;%Q (DBO to DB7
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g
L
_—

It |
=rnal soni

- wr Y e Bus,,\ acs m Yot [ s mlllll
oo N X UK X MK = R N > K= XU
o/ EEN /) CC/ CC |/ ENED

]
T
—

SR s SN N oy S
= — | %7

o X~ XY == NI == U == A= X
o JIX__~_ XIIIIN == XLTIIIN = XU = XU = XU
o JIIK__==_ XOIITIIN = XN~ NN = XK= Xl
o K= XN = XUIIN = XN = XUk = XU
o= [JIIX__=_ XX == XK = XY~ XY= XUl
o [JIX__=_ XX = XK == XN~ XU = X
o JJIX__ = XU = XA = X = XN~ X
o [ XA ~= XN == XX = WU = X

Example of 8-bit Data Transfer Timing Sequence
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5.12 REGISTER --- IR (Instruction Register) and (Mata Register)

SPLC780D1 contains two 8-bit registers: InstructReygister (IR) and Data Register (DR). Using
combinations of the RS pin and the R/W pin sel#@dR and DR, see below:

RS RW Operation
0 IR write {Display clear, etc.)
1 Read busy flag (DBY) and Address Counter

(DB0 - DBE)

1 0 DR write (DR to Display data RAM or
Character generator RAM)

1 1 DR read (Display data RAM or Character

generator RAM fo DR)

The IR can be written by MPU, but it cannot be rbgdvPU. &

5.13 Busy Flag (BF)

When RS = 0 and R/W =1, the busy flag is output to D Wthe busy flag =1, SPLC780D1
is in busy state and does not accept any inst]qz%t until the busy flag = 0.

5.14 Address Counter (AC) Q

The Address Counter assigns addresses to@ AM and Character Generator RAM. When an
instruction for address is written in IR, the ’% rmation is sent from IR to AC. After wrigjrto/reading
&D

from Display Data RAM or Character r RAM; & automatically incremented by one (or decreeent

e
by one). The contents of AC @J o DBO 6Di#hen RS = 0 and R/W = 1.
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6. QUALITY SPECIFICATIONS

6.1 ACCEPTABLE QUALITY LEVEL

Inspection items

Sampling procedures AQL

Visual-operating
(Electro-optical)

GB2828-81

Inspection level Il
Normal inspection
Single sample inspection

0.65

Visual-not operating

GB2828-81

Inspection level Il
Normal inspection
Single sample inspection

15

Dimension measurement

GB2828-81

Inspection level Il
Normal inspection
Single sample inspection

15

6.2 INSPECTION

-Room temperature: 263 °C
-Humidity: 65+ 20%RH

6.3 INSPECTION

6.3.1 VISUAL WHILE

Nag
MENTAL)
)Q’\X%®

X

ING

CONDITIONS(THE E

STANDA

Items to be inspected

Inspection standard

. No display

. If any pattern is not active at iy can be rejected.

. Irregular operating

. No irregular operating are allowed
. Appeared different display, which they shouldchesen in the pattern,
appeared in different position where they shouldlzsen.

Arregular display

. Any segment doesn’t activeytisan be rejected.

. Over current

. The total current required to activate the modhleuld not be exceed tk
MAX current in specification.

. Valves that don’t meet the minimum value notethi specification. the
\View angles .
can be rejected.
. Valves that don’t meet the minimum value notethim specification, the
.Contrast

can be reject.

.LCD operate voltage

. Meet the specification.

www.china-lcdmodule.com
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6.3.2Visual while not operating

Module dimension | . Meet the module outline drawing, not exceed therance.

combinations.

two or more Width: 0.10 length: 3.0

LCD panel scratch | Number: one or more Width: 0.15 length: 5.0

three or more Width: 0.05 length: 2.0
When the defects exceed this, it can be rejected.

.Following scratches inside the effective viewingaaconsidered as tk
defects when their width & length are larger thdre tfollowing

e

7.RELIABILITY
Test Item Content of Test Test Condition
High temperature | Endurance test applying the high storage temperétura 60°C
storage long time 120hrs
Low temperature Endurance test applying the low storage temper -10C
storage long time m, 120hrs
High temperature | Endurance test applying the electic stre§¥oltag 50C
operation Currend and the thermal stress to the el nt for a lang i 120hrs
Low temperature Endurance test applying the electic stre under lo 0C
operation temperature for a long time &j 120hrs
High temperature | Endurance test applying the hi rature agid hi 60°C,90%RH
/Humidity storage | humidity storage for a long.time 120hrs
Endurance test applyi and high
Temperature cycle
(-% 25C—-60TC -10°C/60C
Temperature cycle i i
@m <5min<-30min 10 cycle
1 cycle

Egdggnce test applying the vibration during tramtgiion

Vibration test i
and using

10~55Hz,1.5mmp-p
One cycle 60 second

to 3 directions of
X,Y,Z

1°2)

Note 1: Condensation of water is not permittedrenrhodule.

Note 2: The module should be inspected after 4 btmwage in normal
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8.TEST REPORT (VDD=5V ,Ta=25C)
Item Condition Standard Note
High temp. storage 80°C,120 hrs Appearance without defegt  ---
Low temp. storage -30C,120 hrs Appearance without defegt  ---
High temp. operation 70°C,120 hrs Appearance without defegt  ---
Low temp. operation —20C,120 hrs Appearance without defegt  ---
High temp. & humi. Storagg 60°C,90% RH,120 hrg Appearance without defe¢t  ---
-10°C,30min—»+25C, ,
Thermal shock 5min—-+60C 30min Appearance without defegt 10 cycles

9. PRECAUTIONS FOR USING LCD MODULES

9.1 Precaution

To our module ,we have made accurately assembly@bdggin customer should do as
follows: })
(1) Modules use LCD elements, so we must be tr Q avoid intense shock impact .
extrusion and falls from a height. x
le'legs

(2) Avoid to twist and disassemble module’erE

(3) Avoid to operate modules on the table if it's ‘sceflave printed circuit
(4) Avoid to touch . adjust and modi%!%ﬁber that connects LCD RG®&.
(5) Avoid to add DC(direct current)i ule.

(6) Liquid crystal is harmful Substances .When liquigstal leaked out and contacted to your
hand. body or clothes ,yo wash it immediately veitiap.

9.2 Caution Of Moun%
The panel of the L(%n ule consists of two thiasgl plates with polarizes which easily get

damaged since the module is fixed by utilizingrigtholes in the printed circuit board. Extreme
care should be taken when handling the LCD modules.

9.3 Caution Of LCD Handling & Cleaning

When cleaning the display surface. Use soft cloith wolvent (recommended below) and wipe
lightly.

-Isopropy! alcohol

-Ethyl alcohol
Do not wipe the display surface with dry or hardenials that will damage the polarizes surface.
Do not use the following solvent:

-Water

-Ketone

- Aromatics

9.4 Caution Against Static Charge
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The LCD modules use COMS LSI drivers. So we recontrtdat you connect any unused input
terminal to Vdd or Vss, do not input any signalobe power is turned on and ground your body.
work/assembly table. And assembly equipment toegtoagainst static electricity. the following
ways are recommended.
(1) If you doesn't intend to mount,please don't takelme from bag.The module's packaging
bag is handled by antistatic technology.
(2) If you intend to operate module that you must maitee your body is good grounding ,
keeping your body and module at the same level.
(3) The operating equipment requires to good groundegpecially the driver .In order to avoid
interference we must make sure good grounding arldakage.
(4) Each module have a protective film .It is usedtoid the polaroid LCD is scratched or
polluted .Please peel off the Protective Film sioyar else will produce static .
(5) The humidity range at workshop: 50 ~ 60% RH

9.5 Current Protection Devices

Module was not equipped with current protection ices, so;@nust prepared the current
protection devices for using.The proportion of D@ltage is as.small’as possible ,preferably no
more than 50mV.Or else it will cause electrocheimeactiooﬁfte)ga’ time .

9.6 Caution For Operation

-It is indispensable to drive LCM within the spé %ﬁge limit since the higher voltage than
the limit shortens LCM life.

-Response time will be extremely delay at derature than the operating temperature
range and on the other hand at high atoie ghow dark color in them.
However those phenomena do an malfunctiooubiof order with LCD, which will
come back in the specified opera peraturgera
-If the display area is pushed o» rlng openat@8ome font will be abnormally displayed but it
resumes normal conditio urning off once.
-A slight dew dep05|t|n inals is a caugeHkectro-chemical reaction resulting in terminal
open circuit.
Under the maxim peratlng temperature, 50%RH gy is required

9.7 Caution For Soldering

If need soldering,we must notice as follows:
% Except the connect position of INPUT and OUTPUT side allow to
soldering.
% Soldering iron required to be insulated.
(1) Soldering Conditions:
Iron Temperature : 280+10C
Soldering Time: < 3-4S
Soldering Materials: Low melting point, can be yutholten solder
(2) Caution for repeat soldering:

Because connect line is through module's pad coethéo module. Removing the line we
must wait until the solder is completely melted sdlder doesn't completely melted , it is
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easily lead to the pad damage or loss.Using “ XANIB” is the best way to remove the
connect line .Besides, we must notice that repelaleeng doesn’'t allow more than three
time.

9.8 Packaging And Storage

When module needs to store a long time ,we shoukasdollows.If storage method is improper,it
will have an effect on the Polaroid ,causing digpiat good.Meanwhile pads are easily oxidized
lead to soldering didn't easily .

(1) As far as possible to use the original packagirg ba

(2) If we intend to store bulk modules ,we should et in anti-static bag and sealing .

(3) To prevent modules from degradation, do not opecatstore them exposed directly to

sunshine or high temperature/humidity.
(4) The reasonable storage method is low humidity, teatpre in C to 35C
(5) Storing with no touch on polarizes surface by thgtlingelse.

4

10.PRECAUTIONS FOR CUSTOMER \)? ’

(1) A limit sample should be provided by the bot on’an occasion when the both parties
agree its necessity.Judgement by a limit s effect after the limit sample has
been established and confirmed by the les.

(2)On the following occasions, the handli gmblﬂmuld be decided through discussion and

agreement between representative th partie

-When a question is arisen in thi

-When a new problem is arise ich"is not spetiiitethis specifications.

-When an inspection specification change or opggatondition change in customer is
reported to TSINGTE e problem is arisehigm specification due to the change.

-When a new problem™i isen at the customer’sabipg set for sample evaluation in the

customer size. &
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