“~NEWHAVEN DISPLAY

NHD-12864WX-T1TFH#

Graphic Liquid Crystal Display Module

NHD- Newhaven Display

12864- 128 x 64 pixels

WX- Display Type: Graphic, Tab Type

T1- Model

T- White LED Backlight

F- FSTN (+)

H- Transflective, Wide Temp (-20°C ~ +70°C), 6:00 view
#- RoHS Compliant

Newhaven Display International, Inc.
2511 Technology Drive, Suite 101

Elgin IL, 60124

Ph: 847-844-8795 Fax: 847-844-8796

www.newhavendisplay.com
nhtech@newhavendisplay.com nhsales@newhavendisplay.com
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Document Revision History

Revision Date Description Changed by
0 8/22/2008 Initial Release -
1 10/22/2008 Backlight modification -
2 3/17/2010 User guide reformat BE
3 4/14/2010 Block diagram/initialization updated BE
4 5/12/2010 Pin description updated BE

Functions and Features
e 128 x 64 pixels
e  Built-in NT7534H Controller
e +3.3V power supply
e 1/64 duty cycle
e Parallel or Serial Interface
e RoHS Compliant
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Mechanical Drawing
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Newhaven Display
The non-specified tolerance of dimension is ®0.2 mm .
Part No. NHD-12864WX-T1TFH#
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Pin Description and Wiring Diagram

Pin No. | Symbol External Function Description
Connection
1 VDD Power Supply Power supply for logic (+3.3V)
2 VSS Power Supply Ground
3 CSiB MPU Active LOW Chip Select Signal for LEFT half of LCD
4 CS2 MPU Active LOW Chip Select Signal for RIGHT half of LCD
5 RES MPU Active Reset signal
6 A0 MPU Register Select. O: instruction; 1: data
7 R/W MPU Read/Write select signal. R/W=1: Read R/W =0: Write
8 E MPU Operation enable signal. Falling edge triggered.
9-16 DB0-DB7 MPU Bi-directional 8-bit data bus

17 C86 MPU Select MPU interface pin. C86 = H: 6800; C86 = L: 8080
18 P/S MPU Parallel/Serial select. PS = H: Parallel; PS = L: Serial
A LED+ Power Supply Power supply for LED Backlight (+3.5V)
K LED- Power Supply Ground for Backlight

Recommended LCD connector: 0.6mm pitch, 18 pin FFC. Molex p/n: 52892-1895

Backlight connector: -

Mates with: -
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Electrical Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Operating Temperature Range Top Absolute Max -20 - +70 °C
Storage Temperature Range Tst Absolute Max -30 - +80 °C
Supply Voltage VDD 3.0 3.3 3.6 \Y
Supply Current IDD - - 0.18 - mA
Supply for LCD (contrast) VDD-VO0 Ta=25°C - 9.0 - \Y
“H” Level input VIH 2.0 - VDD \Y
“L” Level input VIL - 0 - 0.8 Vv
“H” Level output VOH - 2.4 - - Vv
“L” Level output VOL - - - 0.4 \Y
Backlight Supply Voltage VLED - 3.4 3.5 3.6 \Y
Backlight Supply Current ILED VLED=3.5V 28.8 32 50 mA
Backlight Lifetime - ILED=32mA - 10,000 - Hrs.

Optical Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Viewing Angle - Vertical (top) AV Cr>2 - 30 - 0
Viewing Angle - Vertical (bottom) AV Cr22 - 60 - 0
Viewing Angle - Horizontal (left) AH Cr>2 - 45 - 0
Viewing Angle - Horizontal (right) AH Cr>2 - 45 - 0
Contrast Ratio Cr - 5 - -
Response Time (rise) Tr - - 110 220 ms
Response Time (fall) Tf - - 260 520 ms

Controller Information
Built-in NT7534H. Download specification at http://www.newhavendisplay.com/app notes/NT7534.pdf
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Table of Commands

Code
Command AD | /RD | WR Funetion
DY |DE | D5 | D4 | D3 | D2 | D1 | DO |Hex
P ) 0 JAEh|Turn on LCD panel when high, and
|1} Display OFF o 1 o 1 o 1 ] 1 1 1 1 | arn burn off when 1w
40h |Specifies RAM display line for
|2} Display Start Line Sat o 1 o ] 1 Digplay Start Address to JCOMD
7Fh
BOh|3et the display data RAM page in
I3} Page Address Set o 1 o 1 o 1 1 Page Address to |Page Address register
BBh
Higher Caolumn Set 4 higher bits and 4 lower bits
o 0 1 0 0 0 U 1 Address 0Ch of column address of display data
|4} Column Address Set o lpamin reqister
Lower Column 18h 4 e
o 1 o o 0 o o
Address
|[5'; Read Status o ] 1 Status o | o I ] | o XX |Reads the status information
I[Ev] Write Display Data 1 1 i) Write Data XX |Write data in display data RAM
I[F] Read Display Data 1 ] 1 Resad Data X¥ |Read datz from display data RAM
o~ - 0 |ADh|Setthe display data RAM address
I'-E" ADC Select 0 1 0 1 0 1 0 0 U 0 1 |ATh|SEG output correspondence
. o ) 0 |AEh|Mormal indication when low, but
Il_EiJ Mormal/Reverse Display] O 1 o 1 0 1 o 0 1 1 1 | a7h ffull ingication when high
I[1D';Er'tire Display ON/OFF o 1 o 1 0 1 0 0 1 o I 5.E|EEI normal display (D) or entire
1 | ASh|display on
li111LcO Bias set o 1 o 1 0 1 o 0 0 1 ? ﬁ: Sets LCD driving woltage bias ratio
. . . Increments column address
T Ay bl i U
||_15,Rea_ Modify-Write i) 1 i) 1 1 1 ] o i) H] 0 |EDh counter during each write
|[13';Er': 1 i) 1 1 1 1 1 1 EEh |Releazes the Read-Modify=\\rite
I[M';F'.eset i) 1 i) 1 1 1 o o i) 1 EZh |Resets internal functions
fER o . COh |Select COM output scan direction
I'-”*Eﬁ"ﬂ'” OutputMode | v ) v [ o |1 1| o] o ? <l - |+ |t |Finvaicasts
ElEC CFh
Z8h | Select the power circuit operation
|l 16}Power Control Set o 1 o o o 1 o 1 |Operation Status| to |mode
2Fh
170 Voltage Regulator 20h | Select internal resistor ratio Rb/Ra
Internal Resistor ratio ] 1 ] ] o 1 ] o Resistor Ratio | to |mode
Set ZTh
| 18)Electronic Yolume
mode Set o 1 o 1 0 0 o 0 0 o 1 81h
Electronic Volume . . T v Sets the W0 output voltage
Register Set 0 1 0 Becironic Control Value KX g lectronic volume register
|(19)3et Static indicator 0 JACh|Sets static indicator OM/OFF
ON/OFF SO DL I L N L B L B R R Yt A eT oY
Set Static Indicator . . . . % . - Sets the flash mode
Register o 1 o Mode KK
P ) Compound command of Display
[|20iPower Save ol 0 OFF and Entire Display ON
|[21';NDP' 0 1 0 1 1 1 ] 0 0 1 1 E3h |Command for non-operation
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Code
Command AD | /RD | WR Function
DT D& |D5 | D4 | D3 | D2 | D1 | DO |Hex
l122)O=cillation Freguency 0 |E4h|Select the oscillation freguency
Select G DL I I L L I L IR N I P
li23)Partial Display mode 0 | 8zh |Enter/Relezse the partial display
Set o 1 0 1 o o 0 0 0 1 1 | &3n Imode
A ] ) ) ) 30h |Sets the LCD duty ratio for partial
||_24JF-'art|aI Display Duty Set| O 1 o o o 1 1 o Duty Ratio 37h |gisplay mode
iz5)PartialDisplayBiasset| o | 1 | o o o] 1| 1|+ Bias Ratio | ~on [Sets the LCD bias ratia for partial
3Fh |display mode
I[EE]F‘artiaI Start Line Set o 1 0 1 1 o 1 o o i O3h Enter Partial Start Line Set
) . . . Sets the LCD Number of partial
Partial Start Line Set o 1 ] 1 1 Partial Start Line XX display start ling
(27 IM-Line Inversion Set 5 1 0 1 5 3 3 0 1 5 REh Enter M-Line inversion
Mumber of Line Set o 1 0 . . . Number of Line KK Set_s tr'g r'L.n'|!:~|3r of line used for
M-Line inversion
(ZB)N=Line Inversion Exit N-Line Inversion
I JHeIease o 1 o 1 o 0 0 o 1 o B4h
||j29}|3C.-'I3C Clock Set o 1 o 1 1 1 0 o 1 1 E6h |Set DC/DC Clock Freguency
Set the Division of DC/DC Clock
DG/DC Clock Division o 1 o 1 1 o o Clock Division XX |Freguency
Set
F1h JIC test command. Do not use!
|20 Test Command ] 1 o 1 1 1 1 - - - to
FFh
ji31)Test Mode Reset ] 1 o 1 1 1 1 o o ] Foh |[Command of test mode reset
Timing Characteristics
1. System Buses Read/Write Characteristics (for 8080 Series MPU)
AD >< ><
__T_.xsah __Lt.--a__
fCS1 - 1 k
(CS2) .
B tovca N
tocuw, tooy
MR, " i o |
RD e \
 teoww toonr
) fosa . ‘t: 8
Do-D7 -
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DO~D7 N i
(Read) —
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(VDD = 2.7 ~ 3.6V, Ta = -40 ~ +85°C)

Symbol | Parameter Min. Typ. Max. | Unit Condition
Tane Address hold time 1] ns AD
Tase Address setup time 0 ns
tevee System cycle time 240 ns
teeew  [Control low pulse width (write) 80 ns | /'WR
fecLr Control low pulse width (read) 120 ns | /RD
fecnw  [Control high pulse width (write) 100 ns | MR
teewr  [Control high pulse width (read) 80 ns | /RD
Tose Data setup time 40 ns
Do~D7
Tone Data hold time 10 ns
tacce  |[/RD access time 140 ns
D0~D7, CL=100pF
TcHe Output disable time 5 50 ns

System Buses Read/Write Characteristics (for 6800 Series MPU)

ADR/W ><

s e
jCs1 T — 4 b
(CS2) JEN| .
- toves -
E l . BEWLW, [BWLR .
~ tewnw, tewnr N I
. osa i towe
D0~D7 ‘ AL D
(Write) >< ><
_ ftaccs _ fows
DO~D7
(Read) \. p———
(VDD = 2.7 ~ 3.6V, Ta=-40 ~ +85°C)
Symbol | Parameter Min. Typ. Max. | Unit Condition
taHe Address hold time 0 ns
A0, R'W
tase Address setup time 0 ns
teves System cycle time 240 ns
tewnw  |Control high pulse width (write) 90 ns | E
tewnr  |Control high pulse width (read) 120 ns | E
tewiw  |Control low pulse width (write) 100 ns | E
tewer  |Control low pulse width {read) 60 ns | E
tose Data setup time 40 ns
toHe Data hold time 10 ns no~07
taces  |/RD access time 140 ns | po~D7
toHs Output disable time 5 50 ns | GL= 100pF
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Serial Interface Timing

Jfess tscve L tesn N
e XN .
LI- . e . . ts .
SCL — i
1 fzas toam
— M —> | ’
AD < > _
tos| |tsoy
S|
(VDD = 2.7 ~ 3.6V, Ta=-40 ~ +85°C)

Symbaol Parameter Min. Typ. Max. | Unit Condition

tseve | Serial clock cycle 120 - - ns | SCL

tshw | Serial clock H pulse width 60 - - ns | SCL

tstw | Serial clock L pulse width 60 - - ns | SCL

tsas | Address setup time 30 - - ns | AD

tsan Address hold time 20 - - ns | AD

tsos Data setup time 30 - - ns | Sl

tspH Data hold time 20 - - ns | Sl

fess Chip select setup time 20 - - ns |/C81,CS2

tesn Chip select hold time 40 - - ns |/C81,CS2
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Example Initialization Program

JHFRREA ARk KK R KRR Rk

void data_out(unsigned char i) //Data Output 8-bit parallel Interface

//Data register
//Write enable

//put data on port 1
//Clock in data

void comm_out(unsigned char i) //Command Output 8-bit parallel Interface

{
A0 =1;
WR1 =0;
P1 =i;
WR1 =1;
}
{
A0 =0;
WR1 =0;
P1=i;
WR1 =1;
}

//Instruction register
//Write enable
//put data on port 1
//Clock in data

/*****************************************************/

/****************************************************

* Initialization For NT7534H

T

void resetLCD()
{

RES =0;
delay(100);
RES=1;
delay(100);

}

void init_LCD()

{

CS1=0;

CS2=1;

RD1=1;

comm_out(0xA2);
comm_out(0xAQ);
comm_out(0xC8);
comm_out(0xA4);
comm_out(0x40);
comm_out(0x25);
comm_out(0x81);
comm_out(0x18);
comm_out(0x2F);
comm_out(OxAF);

}

//Chip Select
//Chip Select

//Read disable
//1/9 bias
//ADC select
//COM output reverse
//display all points normal
//display start line set
//internal resistor ratio
//electronic volume mode set
//electronic volume
//power controller set
//display on

/*****************************************************/
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Quality Information

Test Item Content of Test Test Condition Note
High Temperature storage Endurance test applying the high +80°C, 200hrs 2
storage temperature for a long time.
Low Temperature storage | Endurance test applying the low storage -30°C, 200hrs 1,2
temperature for a long time.
High Temperature Endurance test applying the electric stress | +70°C 200hrs 2
Operation (voltage & current) and the high thermal
stress for a long time.
Low Temperature Endurance test applying the electric stress | -20°C, 200hrs 1,2
Operation (voltage & current) and the low thermal
stress for a long time.
High Temperature / Endurance test applying the electric stress | +60°C, 90% RH, 96hrs 1,2
Humidity Operation (voltage & current) and the high thermal

with high humidity stress for a long time.

Thermal Shock resistance Endurance test applying the electric stress | -20°C,30min -> 25°C,5min ->

(voltage & current) during a cycle of low 70°C,30min =1 cycle
and high thermal stress. 10 cycles
Vibration test Endurance test applying vibration to 10-55Hz , 15mm amplitude. 3
simulate transportation and use. 60 sec in each of 3 directions
X,Y,Z
For 15 minutes
Static electricity test Endurance test applying electric static VS=800V, RS=1.5kQ), CS=100pF
discharge. One time

Note 1: No condensation to be observed.
Note 2: Conducted after 4 hours of storage at 25°C, 0%RH.
Note 3: Test performed on product itself, not inside a container.

Precautions for using LCDs/LCMs

See Precautions at www.newhavendisplay.com/specs/precautions.pdf

Warranty Information and Terms & Conditions
http://www.newhavendisplay.com/index.php?main_page=terms
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