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1. Bsaic Specifications
1.1 Display Specifications

1>LCD Display Mode : STN-YG, Positive, Transmissive
2>Viewing Angle : 6H

3>Driving Method : 1/64 Duty, 1/9 Bias

4>Backlight :

1.2 Mechanical Specifications

1>0Outline Dimension : 80.0x34.0 x 2.1mm (See attached Outline Drawing for Details)
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1.3 Circuit Diagram

240 x 64 Pixels

COM63
LCD Panel |

| | COMO

VDD,VSS
VG,V0,XV0,C1+,C1-

IF0.IF1.PS.RD.WR.A0.RST.CSB
DBO~DB7

A
K

SEG239

ST75256 Cortrol/Driver IC

Backlighr Circuit
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1.4 Terminal Function

Pin No. Pin Name Function
1 VM VM is the 1/O pin of LCD bias supply voltage
2 VG DC/DC voltage converter Connect a capacitor between VG and VSS.
3 VO DC/DC voltage converter Connect a capacitor between VO and XVO0.
4 XV0 DC/DC voltage converter Connect a capacitor between XV0 and V0.
5 CA1P DC/DC voltage converter. Connect a capacitor between CA1P and CA1N.
6 CA1N DC/DC voltage converter. Connect a capacitor between CA1N and CA1P.
7 VDD Positive power supply,3.3V
8 VSS Negative power supply,0V
9 IF1 These pins select interface operation mode
10 IFO These pins select interface operation mode
11 CSB This is the chip select signal.
Register select input pin
12 A0 A0 = “H” :DBO to DB7 are display data
A0 = “L” :DBO to DB7 are control data
13 RD Read (/RD ) control signal input.
14 WR Write (/WR ) control signal input.
15 RSTB Rester Pin(L->H)
16-23 DO~D7 8Bit-Data Bus
24 NC NC

URL:www.hotlcd.com
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1.5 Product Outline
A l B e | D
A VAnglgg i 2,00 TIN | NAME A
"1} [ V.. i mirr i
e 71.26 AA 2.37 L1 VM
- 2.10 MAX 2 VG
3 Vo
L 4 XV0
EL h 5 | CAIP
— g2a DOTS:240X64 Zll g 6 | CAIN —
;r; 2. o oe &= 7 VDD
>1 3 VSs
b 9 IF1
B = 11 CSB B
12 AQ
&c% 13 | ERD
H 14 WR
§ i 15 | RSTB
il " & 16 D0 ||
I S T 17 DI
i —L 18 D2
o 19 D3
ety —=t=—0.13£0.03 20 D4
C P:0.30X(24-1)=18.40 1.50 21 D5 c
—=1-21,4020.50-=— 2 D6
23 D7
24 NC
22 HOT DISPLAY
oo Dug Title
D #1. LCD Display Type |STN-YG,Positive,Transmissive = HT524064“U5N'24":08“V01 D
2. Viewing Diretion  |6H w6, Storage Temp | ~30°C~80°C =277 T A
#3, LCD Driver Mode |1/64Duty,1/9Bias |%7. Driver IC ST75256 e DEUT';? I Fot. 209 ‘
%4, Operating Voltage |33V %8, Backlight SCALE 5:1 e T Boter
#3, Operoting Temp -20°C~70°C w3, ROHS 2020-03-20
A [ B C | D
URL:www.hotlcd.com
44 if F ¥4 EXCELLENT QUALITY BASED ON PROFESSION Page 5 of 16


http://www.hotlcd.com

B
HOT DISPLAY N EERFELEZ W T B AR T

HTG24064-05N-24H08-V01

2. Absolute Maximum Ratings

Items Symbol MIN. MAX. Unit Condition
Supply Voltage VDD -0.3 +3.6 \% Vss = 0V
Input Voltage VIN -0.3 Vbp+0.3 \% Vss =0V
Operating Temperature Topr -20 +70 T No Condensation
Storage Temperature Tst -30 +80 C No Condensation
3. Electrical Characteristics
3.1 DC Characteristics

Vss = 0V,Top = 25C
Items Symbol MIN. TYP. MAX. Unit Condition
Operating Voltage VbD 3.0 3.3 3.6 \% VDD
Input High Voltage ViH 0.8 x Vbp - VbD Vv CSB,/RST,A0,WR,
Input Low Voltage ViL Vss - 0.2 x VoD Y, RD,D0~D7,
Output High Voltage VOoH 0.8 x VbD - VbD \% DO~D7
Output Low Voltage VoL Vss - 0.2 x Vbp \% DO~D7
Input Leakage Current ILi -1.0 - 1.0 KA | VDD
Output Leakage Current Lo -3.0 - 3.0 HA VDD
3.2 LED Backlight Circuit

Vss = 0V,Top = 25C
Items Symbol MIN. TYP. MAX. Unit Condition
Forword Voltage Vi BLA - - - \% VDD
Forword Current If BLA - - - mA | VDD
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3.3 AC Characteristics

3.3.1 8080 Mode System Bus Timing

AD
+—taws —» l——tans
cs1
(C82="1")
* teve -
«————tcoLr, toow ——————»
e tecHR tocHw
le tss of (el
DO to D7 ><L
(Write)
. taces *| ——tone
DO to D7
(Read) ‘
Vss = 0V,Top = 25C

Items Symbol MIN. TYP. MAX. Unit Condition
System cycle time Tcyc8 160 - - ns -
Address setup time(A0) Taw8 20 - - ns -
Address hold time(AQ0) Tah8 0 - - ns -
Control Low Pulse wide(/RD) tcclr 180 - - ns -
Control Low Pulse wide(/WR) tcelw 70 - - ns -
Control High Pulse wide(/RD) tcchr 180 - - ns -
Control High Pulse wide(/WR) tcchw 70 - - ns -
Data steup time Tds8 15 - - ns -
Data hold time Tdh8 0 - - ns -
/RD access time(*a) Tacc8 - - - ns -
Output disable time(*a) Tch8 15 - - ns -
Note:

*a. all timing is using 20% and 80% of VDD as the reference.
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3.3.2 6800 Mode System Bus Timing

AD
R/W
A—faws — —tans
€81 ¢
(Cs2="1") d
+ teves >
e tewLr oWl ————————
E 7
7
——tewHr, tewHw
< toss L
DO to D7
(Write)
4 taccs »| ——toHs
DO to D7
(Read)
Vss = 0V,Top = 25C
Items Symbol MIN. TYP. MAX. Unit Condition
System cycle time Tcych 160 - - ns -
Address setup time(A0) Taw6 20 - - ns -
Address hold time(AQ0) Tah6 0 - - ns -
Control Low Pulse wide(/RD) tcclr 180 - - ns -
Control Low Pulse wide(/WR) tcelw 70 - - ns -
Control High Pulse wide(/RD) tcchr 180 - - ns -
Control High Pulse wide(/WR) tcchw 70 - - ns -
Data steup time Tds6 15 - - ns -
Data hold time Tdh6 0 - - ns -
/RD access time(*a) Tacc6 - - 200 ns -
Output disable time(*a) Tch6 15 - 150 ns -
Note:
*a. all timing is using 20% and 80% of VDD as the reference.
*b. CL = 100pF
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3.3.3 4-line SPI Mode
+ tcess » tcsH *
CS1 ™
(cs2="1") 8 )
4 tsas ¥ —tsaH
AD
s tscve »
L tsLw *
SCL L~
[ - tsHw
" tr e "
b tsps »  —tsoH
g M
Voo = 3.3V, Ta = =30 to 85°C)
. Rating :
ltem Signal Symbol Condition Min Max. Units
4-line SPI Clock Period Tscye 50 —
SCL "H" pulse width SCL Tshw 25 —
SCL “L" pulse width Tsw 25 —
Address setup time AQ Tsas 20 —
Address hold time Tsan 10 — ns
Data setup time 8 Tsds 20 —
Data hold time TsoH 10 —
CS-SCL time cs Tess 20 -
CS-SCL time Tesh 40 —
(VoD = 1.8V, Ta = =30 to 85°C)
| i Rating ;
ltem Signal Symbol Condition i T Units
4-line SPI Clock Period Tscyc 200 —
SCL “H" pulse width SCL  |TsHw 80 —
SCL “L" pulse width Tsiw 80 —
Address setup time AO Tsas 60 —
Address hold time TsaH 30 — ns
Data setup time - Tsps 60 —
Data hold time TsoH 30 —
CS-5CL time o Tcss 40 —
CS-SCL time TcsH 100 —_
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3.4 Reset Timing

RES
|« tr >
Intermal .
statils During reset >4 Reset complete
(VoD = 3.3V, Ta =-30t0 85°C)
3 ia Rating 7
Item Signal | Symbol Condition Min Tvp. e Units
Reset time tr - - 1.0 us
Reset "L" pulse width /IRES |tRw 1.0 — — us
Table 37
(VoD = 2.7V, Ta =-301t0 85°C)
" Rating
Item Signal | Symbol Condition Min. Tin: Max. Units
Reset time tr — — 20 us
Reset “L" pulse width /RES [tRrw 2.0 — — us
Table 38
(Voo =1.8V.Ta =-301to0 85°C)
; i Rating .
Item Signal | Symbol Condition iR, Typ. Max. Units
Reset time tr - — 3.0 us
Reset "L" pulse width IRES |tRw 3.0 — — us
Note:

*a. all timing is using 20% and 80% of VDD as the reference.
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4. Function specifications
4.1 The Parallel Interface

Common 6800-series 8080-series
Description
AD E (ERD) R/W (RWR) | /RD (ERD) | 'WR (RWR)
H H H L H Display data read out
H H L H L Display data write
4 H H L H Internal status read
. H L H L Writes to internal register (instruction)
Table 1 Parallel/Serial Interface Mode
Type IF2 IF1 IFO Interface mode
L L L 4-line serial interface
Serial L L H I°C serial interface
H I 2 9 bit 3-line serial interface
Parallel L H L 8bit 6800-series MPU mode
L H H 8bit 8080-series MPU mode

4.2 External Component of Power Circuit

URL:www.hotlcd.com

vDhD2

IC Internal «+—

Vo

——» |C External

Generator

AVDD

CA1P

Generator

V552

VG

Generator

VM
Generator

| C1

| C2

XV0

CATN

co

Generator

Mote:

Figure 35 Internal Power Supply Circuit

1. CO: 1uF/25V~2 2uFi25V (Default 1uF/25V)
2. C1: 1uF/16V~2.2uF/16V (Default TuF/16Y)
3. CZ: 1uFNeV~2 2uF6V (Default TuF16V)

#H K i F 44 EXCELLENT QUALITY BASED ON PROFESSION

CO: 1uFi25V
(Non-polar)

C1: 1uFev
{Non-polar)

C2: 1uF1eY
(Non-polar)
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4.3 Resetting the LCD module
Setting RSTB pin to —LIl can initialize internal function. While RSTB is —LI|, no instruction can be accepted.RSTB

pin must connect to the reset pin of MPU and initialization by RSTB pin is essential before operating.After power-on,
RAM data are undefined and the display status is —Display OFFIl. It's better to initialize whole DDRAM (ex: fill all 00h
or write a display pattern) before turning the Display ON.

The default values of registers are listed below:

4.4 Display Memory Map

2 g [ o7 L 0 o
= 85 | pg| 1 0 1
8 %g{ns o 0 0 ’
ﬁ.. o (D4l 4 o (/]
= | 9% [D3 0 a
E 35 { D2| [/ 1 n >
= gg{m 0 0 0
B8alpo[ o 1 1
Liquid Crystal
Display Data RAM Display
gz (D7 & Y v
i 1 1
gg{ ps| o [ 0
8o |pa| 1 0 1
-
2 Bits Data
N3 | DDRAM | LCD
D2N+1| D2M
1 1 1 1
0 0 0 0
1 0 1 0
0 1 0 1
Figure 21 DDRAM Mapping (4-Level Gray Scale Mode)
COMQ| I
ceg(D7] 0 | T 1] 0 COMO
COM1
Coulos| 1] o] oo 0 oM
i) COM2| T
8 | D5/ 0 | 0| 0| O 1 coM2
2 COM3|
=& m{ D4 o | 1| 1|1 0 CoM3
@ | COM4 T
$ | ey D3 1| 0[O0 0 COM4
= COMS| aii
® | hegP2f 0| 1|01 1 COM5
COMe|
0 Bm[ DI 0| 00| 1 0 COM8
COMY| 7
i Bﬂ)[ ool 1o 1] o0 0 COM
Display Data RAM Liquid Crystal Display

Figure 22 DDRAM Mapping (Monochrome Mode)
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4.5 Display Commands

COMMAND BYTE
INSTRUCTION Al | RIW DESCRIPTION
DFf | D6 | D5 | D4 | D3 | D2 | D1 | DO
1. Extension Command | 0 0 a0 i 1 1 |EXTi| 0 0 | EXTD |Set extension instruction
Exi[1:0]=0.0 (Extension Command 1)
Set LCD display
2_Display OMIOFF ad 1] 1 a 1 4] 1 1 1 DSP |D5P=0: Display off
O5P=1: Display on
Set inverse display
A Inverse Display i i 1 i 1 i o 1 1 INW |INV=0: Mormal display
INV=1: Imverse display
Set all pixel on mode, ondy for
a " i 1 monochrome display
tAll Pimel OMNIOFF 0 ] ] d a ] 0 1 AP AP=0- All pixel off
AP=1: All pixel on mode
Set display control
III a 1 : g u ! . ! 3 CLD :Set CL dividing ratio
DT[7-0] - Set the number of duty
1 a ] a 0 4] 0 |CLD| O ] T S i g
5. Display Cantrod I;.f[i:ht.';]r. Set MHine inversion
1 Q | D77 | D78 | DTS | DT4 | DT3 | D72 | OT1 | OTO |5 . eat the inversion type of
fr en W
i|lo| 0| o |LFe| A [LF3|LF2 | LF1 | LFD ;;:Ieﬂ;yge EXHl of o
Set power save mode
d_Power Save i 1] 1 i 0 1 ] 1 a SLP [SLP=0: Sleep out mode
SLP=1: Sleep in mode
1 L 0 1 1 1 ] 1 a 1 |5et page address
Starting page address:
7.5et Page Address 1 O | Y57 | ¥56 | ¥55 | ¥S4 | ¥53 | ¥52 | ¥51 | ¥=S0 [00hz=YS=28h
Ending page address:
1 O | YET | YEB | YE5 | YE4 | YE3 | YE2 | ¥YE1 | YEO |YS=YE=2Bh
i 0 | i 0 1 | 1 0 1 |Setcolumn addness
Starting column address:
8.5et Column Address | 4 0 | xs7 | xe8 | x55 | woq | xe3 | xe2 | w51 | xoo [00hEXSEFFh
Ending column address:
1 0 | XET | XEG | XE5 | XE4 | KE3 | XE2 | XE1 | KEQ |[KS&XE=FFh
i 0 1 i 1 1 1 a 0 |Set nomalf inverse disglay of
9.0ata Scan Direction address and address scan
1 a ] a 0 a ] MV | M [ MY |direction
0 a ] 1 (1] 1 1 1 0 ]
10 Write Data Wite data to DDRAM
1 a Dr | D& (D& | D4 | D3 | D2 | D1 Do
0 1] 0 1 0 i 1 1 0 1 |Read data from DDRAM
11.Read Data {Only for parallel interface and
1 1 OFr | D& (D5 | D4 | D3 | D2 | D1 Do |FC)
1 Set partal area
: 0 a ; ; ] ’ ! 0 . 3 Starting partial display address:
12.Partial In 00hZPTS <Al
1 0 |PTST|PTSE |PTSE|PTS4 |PTS3 |PTS2 |PTS1 |PTSD Ending partial display address:
Note:

*a. For the details of the Display Commands, please refer to ST75256 data sheet
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n-Lina reverzal drive reset a 0 1 1 1 a 1] 1 o i |Resetthe line reverzal drve
Built-in aecillator ON a i} 1 o 1 a 1 0 1 |Start the built-in oecillator circuit
Extarnal capacitor - y z DI&C = 000 (anable)
discharge & g L 1 L i DEE DISC = 111 (disabla}
NOP a a 1 a a o 1 |Nen-Oparation command
Tast a i} 1 1 1 ® % = *  |Dan't use thig instruction
Sat OTP program d a 1 0 0 1 4] 0 §] 4 |Set OTP program mode
OTP eontral aplion
OTRADJ = 1:0TP usa
- OTRADJ = 0:0TP ignora
1 3} [ =]
OTP program control 0 0 TR TR b X x % 4 ¥ JOTPPON =1:0TP program
0J O
erable
OTFPOM = 0:0TP program
disable
a 0 1 o] 1 1 1] 0 8] 1 |3et contrast offset moda (1)
Set contrast offeet (1)
0 0 o E CTAS |CTA4 | CTAS | CTAZ2 | CTA1 | CTAD |Sat contrast offzet register (1)
d 0 1 0 a 1 4] 0 { |Set contrast offsat mada (2)
Set contrast offsat (2)
0 0 x x ® CTE4 | CTB3 | CTEB2 | CTB1 | CTHO |Set contrast offsat register (2)
a a 1 il i 1 i i} 1 1 |3et contrast offzet moda (3)
Set contrast offzat (3)
0 0 x b ® CTC4 | CTC3 | CTCZ | CTC |CTCO |Set contrast offsat register (3)
a i} 1 o a 0 1 §] 0 |Set contrast offset read maode (1)
Read contrast offsat(1)
i 1 X x | CTAS | CTA4 | CTA3 | CTA2 | CTA1 | CTAD |Read conirast offsat 1)
a 0 1 ¥ a a 1 1] 1 |3et contrast offset read made (2)
Read contrast offset2)
0 1 X ® b CTE4 | CTBI | CTEB2 | CTB1 |CTBO |Read contrast offsat{2)
d Q 1 0 a a 1 1 1 d |Set contrast offsat read moda (3}
Read contrast offsat]3)
d 1 x X X CTC4|CTC3 | CTCZ2 | CTC1 |CTCO |Read contrast offsat{3)

URL:www.hotlcd.com
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5. Inspection Standards

Item Criterion for defects Defect type
. . . (1) Non display (2) Vertical line is deficient .
1) Display on inspection (3) Horizontal line is deficient (4) Cross line is deficient Major
Size ©(mm) Acceptable number
©<0.3 Ignore (note)
2) Black / White spot 0.3<®<0.45 3 Minor
0.45< P <0.6 1
0.6<® 0
Length (mm)  Width (mm) Acceptable number
L<10 W=0.03 Ignore
5.0<L<10 0.03<W=<0.04 3
o 5.0<L<10 0.04<W<0.05 2 ;
3) Black / White line 10=L<10 0.05<W<0.06 > Minor
1.0<L<<10 0.06<W=0.08 1
L<10 0.08<W follows 2) point defect
Defects separate with each other at an interval of more than 20mm
P
I
D] [
4) Display pattern & Minor
A+B=<0.28| 0<C | D+E<0.25 | F+G=<0.25 | %
2 | [ 2 | 2 B C~ !
Note: 1) Up to 3 damages acceptable
2) Not allowed if there are two or more pinholes every three-fourth inch.
Size @ (mm) Acceptable Number
®=<0.7 Ignore (note)
. 0.7<®<1.0
ﬁzesé%?;}'i't';e contrast 1.0<d<15 1 Minor
1.5<d 0
Note: 1) Conformed to limit samples.
2) Intervals of defects are more than 30mm.
Size @ (mm) Acceptable Number
<04 Ignore (note)
6) Bubbles in polarizer 0.4<d <0.65 2 Minor
0.65<d<1.2 1
1.2<® 0
7) Scratches and dent on the | Scratches and dent on the polarizer shall be in the accordance with “2) Minor
polarizer Black/white spot”, and “3) Black/White line”.
8) Stains on the surface of | Stains which cannot be removed even when wiped lightly Mi
. L ; inor
LCD panel with a soft cloth or similar cleaning.
9 . No rainbow color is allowed in the optimum contrast on state within the active .
) Rainbow color area Minor
10) Viewing area Polarizer edge or line is visible in the opening viewing area due to polarizer Minor
encroachment shortness or sealing line.
11) Bezel appearance Rust and deep damages that are visible in the bezel are rejected. Minor
12) cBr?tfaegtt of land surfacq Evident crevices that are visible are rejected. Minor
(1) Failure to mount parts
13) Parts mounting (2) Parts not in the specifications are mounted Minor
(3) For example: Polarity is reversed, HSC or TCP falls off.
. (1) LSI, IC lead width is more than 50% beyond pad outline. .
14) Part alignment (2) More than 50% of LSI, IC leads is off the pad outline. Minor
15) Conductive foreign (1) 0.45<d,N=1
matter (solder ball, (2) 0.3<®=<0.45, N=1, @:Average diameter of solder ball (unit: mm) Minor
solder hips) (3) 0.5<L, N=1, L: Average length of solder chip (unit: mm)
16) Bezel flaw Bezel claw missing or not bent Minor
L (1) Failure to stamp or label error, or not legible.(all acceptable if legible)
17) Indication on name plate (2) The separation is more than 1/3 for indication discoloration, in which the Minor

(sampling indication label)

characters can be checked.
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6. Handling Precautions
6.1 Mounting method

A panel of LCD module made by our company consists of two thin glass plates with polarizers that easily get damaged.

And since the module in so constructed as to be fixed by utilizing fitting holes in the printed circuit board (PCB), extreme care
should be used when handling the LCD modules.

6.2 Cautions of LCD handling and cleaning
When cleaning the display surface, use soft cloth with solvent (recommended below) and wipe lightly.
-Isopropyl alcohol
-Ethyl alcohol
-Trichlorotriflorothane
Do not wipe the display surface with dry or hard materials that will damage the polarizer surface.
Do not use the following solvent:
-Water
-Ketene
-Aromatics
6.3 Caution against static charge
The LCD module use C-MOS LSI drivers. So we recommend you:
Connect any unused input terminal to Va4 or Vss. Do not input any signals before power is turned on, and ground your body,
work/assembly areas, assembly equipment to protect against static electricity.

6.4 Packaging
-Module employs LCD elements, and must be treated as such. Avoid intense shock and falls from a height.
-To prevent modules from degradation, do not operate or store them exposed direct to sunshine or high temperature/humidity.

6.5 Caution for operation
-It is an indispensable condition to drive LCD module within the limits of the specified voltage since the higher voltage over the
limits may cause the shorter life of LCD module.
-An electrochemical reaction due to DC (direct current) causes LCD undesirable deterioration so that the uses of DC (direct
current) drive should be avoided.
-Response time will be extremely delayed at lower temperature than the operating temperature range and on the other hand at
higher temperature LCD module may show dark color in them. However those phenomena do not mean malfunction or out of
order of LCD module, which will come back in the specified operating temperature.

6.6 Storage
In the case of storing for a long period of time, the following ways are recommended:
-Storage in polyethylene bag with the opening sealed so as not to enter fresh air outside in it. And with not desiccant.
-Placing in a dark place where neither exposure to direct sunlight nor light is. Keeping the storage temperature range.
-Storing with no touch on polarizer surface by any thing else.

6.7 Safety
-It is recommendable to crash damaged or unnecessary LCD into pieces and to wash off liquid crystal by either of solvents
such as acetone and ethanol, which should be burned up later.
-When any liquid leaked out of a damaged glass cell comes in contact with your hands, please wash it off well at once with
soap and water.
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