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GENERAL INFORMATION

Datasheet Revision History

Datasheet Release: 2016-08-09
This datasheet replaces the preliminary 2009 datasheet for this display module.

Product Change Notifications

To check for Product Change Notifications for this display module, see the Product Notices tab on a product’s web page. 
Product pages without a Product Notices tab do not have Product Change Notifications.

About Variations

Slight variations (for example, contrast, color, or intensity) between lots are normal.

About Volatility

This display module has volatile memory.

The Fine Print

Certain applications using Crystalfontz America, Inc. products may involve potential risks of death, personal injury, or 
severe property or environmental damage (“Critical Applications”). CRYSTALFONTZ AMERICA, INC. PRODUCTS ARE 
NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT 
APPLICATIONS, DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS. Inclusion of Crystalfontz America, Inc. 
products in such applications is understood to be fully at the risk of the customer. In order to minimize risks associated with 
customer applications, adequate design and operating safeguards should be provided by the customer to minimize 
inherent or procedural hazard. Please contact us if you have any questions concerning potential risk applications. 

Crystalfontz America, Inc. assumes no liability for applications assistance, customer product design, software performance, 
or infringements of patents or services described herein. Nor does Crystalfontz America, Inc. warrant or represent that any 
license, either express or implied, is granted under any patent right, copyright, or other intellectual property right of 
Crystalfontz America, Inc. covering or relating to any combination, machine, or process in which our products or services 
might be or are used.

All specifications in Datasheets and on our website are, to the best of our knowledge, accurate but not guaranteed. 
Corrections to specifications are made as any inaccuracies are discovered.

Company and product names mentioned in this publication are trademarks or registered trademarks of their respective 
owners.

Copyright © 2016 by Crystalfontz America, Inc., 12412 East Saltese Avenue, Spokane Valley, WA 99216-0357 U.S.A

http://www.crystalfontz.com
http://www.crystalfontz.com
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DISPLAY MODULE DESCRIPTION

GENERAL SPECIFICATIONS

ADDITIONAL FEATURES
 Sample code is available for download under the Datasheets & Files tab on this display’s web page.

 For additional communications information, see the Novatek NT7534 datasheet on our website at
 https://www.crystalfontz.com/controllers/Novatek/NT7534.

 This display is RoHS compliant.

 Crystalfontz America Incorporated is ISO 9001:2008 certified.

Item Dimension Unit
Number of dots 128 x 64
Module dimension 56.0 x 42.5 x 1.9 mm
View area 52.0 x 33.5 mm
Active area 47.76 x 30.29 mm
Dot size 0.40 x 0.35 mm
Dot pitch 0.42 x 0.37 mm
LCD type FSTN Positive Transflective

Duty 1/64
View direction 6 o’clock
Backlight Type Without backlight
IC NT7534

http://www.crystalfontz.com
http://www.crystalfontz.com
https://www.crystalfontz.com/controllers/Novatek/NT7534
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DISPLAY MODULE OUTLINE DRAWING

ELECTRICAL CHARACTERISTICS
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Item Symbol Min Typ Max Unit
Operating Temperature TOP -20 +70
Storage Temperature TST -30 +80
Input Voltage VIN -0.3 VDD+0.3 V
Supply Voltage For Logic VDD-VSS -0.3 4.0 V
DC Supply Voltage VOUT -0.3 15.0 V

http://www.crystalfontz.com
http://www.crystalfontz.com


Crystalfontz CFAX12864U-NFH Display Module
www.crystalfontz.com Datasheet Release Date 2016-08-09

Page 6

RECOMMENDED DC CHARACTERISTICS

ESD (ELECTRO-STATIC DISCHARGE)
The circuitry is industry standard CMOS logic and is susceptible to ESD damage. Please use industry standard anti-
static precautions as you would for any other static sensitive devices such as expansion cards, motherboards, or 
integrated circuits. Ground your body, work surfaces, and equipment.

OPTICAL CHARACTERISTICS

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT

Supply  Voltage  For
Logic

VDD-VSS 3.0 3.3 3.6 V

Supply  Voltage  For
LCD

VOP Ta=-20

Ta=25

Ta=70

8.5

V

V

V

Input High Volt. VIH 0.8VDD VDD V

Input Low Volt. VIL VSS 0.2VDD V

Output High Volt. VOH 0.8VDD VDD V

Output Low Volt. VOL VDD 0.2VDD V

Supply Current IDD VDD=3.3V 0.18 mA

Please kindly consider to design the Vop to be adjustable while programing the software to match 
LCD contrast tolerance.

Item Symbol Condition Min Typ Max Unit
View Angle CR 2 0 30 = 180°

CR 2 0 60 = 0°
CR 2 0 45 = 90°
CR 2 0 45 = 270°

Contrast Ratio CR 5
Response Time T rise 200 300 ms

T fall 250 350 ms

http://www.crystalfontz.com
http://www.crystalfontz.com
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DEFINITION OF RESPONSE TIME (TR, TF) (STN POSITIVE)

DEFINITION OF OPTIMAL CONTRAST SETTING (STN POSITIVE)

Unselected
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Unselected
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Selected
State

Tr = Rise Time
Tf  = Fall Time

Light
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Maximum

100%
Selected Wave

Non-selected Wave

CR = Lon / Loff
Lon = Luminance of ON segments
Loff = Luminance of OFF segments

http://www.crystalfontz.com
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DEFINITION OF VERTICAL AND HORIZONTAL VIEWING ANGLES (CR>2)
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INTERFACE DETAILS: PIN DESCRIPTIONS

Pin No. Symbol I/O Description
1      NC No connection

2 IRS I This terminal selects the resistors for the V0 voltage level adjustment
IRS = “H”, Use the internal resistors
IRS = “L”, Do not use the internal resistors
The V0 voltage level is regulated by an external resistive voltage 
divider attached to the VR terminal. This pad is enabled only when the 
master operation mode is selected. It is fixed to either “H” or “L” when 
the slave operation mode is selected 

3 /HPM I This is the power control terminal for the power supply circuit for 
liquid crystal drive.
/HPM = “H”, Normal power mode
/HPM = “L” ,High power mode
This pad is enabled only when the master operation mode is selected 
and it is fixed to either “H” or “L” when the slave operation mode is 
selected.

4 P/S I This is the parallel data input/serial data input switch terminal
P/S = “H”: Parallel data input 
P/S = “L”: Serial data input 
The following applies depending on the P/S status:

When P/S = “L”, fix D0~D5 pads to VDD or VSS level. /RD(E) 
and /WR (R/W) are fixed to either “H” or “L”. With serial data input 
,RAM display data reading is not supported.

5 C86 I This is the MPU interface switch terminal
C86 = “H”:6800 Series MPU interface
C86 = “L”:8080 Series MPU interface

http://www.crystalfontz.com
http://www.crystalfontz.com
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6 CLS I Terminal to select whether enable or disable the display clock internal 
oscillator circuit.
CLS = “H”: Internal oscillator circuit for display is enabled 
CLS = “L”: Internal oscillator circuit for display is abled
      (requires external input)
When CLS = “L”, input the display clock through the CL pad.

7 M/S I This terminal selects the master/slave operation for the NT7534 chips. 
Master operation outputs the timing signals that required for LCD 
display, while slave operation inputs the timing signals required for the 
liquid crystal display, synchronizing the liquid crystal display system.

8 VR I Voltage adjustment pad. Applies voltage between V0 and VSS using a 
resistive divider.

9 V0 I/O LCD driver supplies voltages. The voltage determined by the LCD cell
is impedance-converted by a resistive driver or an operation amplifier
for  application.  Voltages  should  be  according  to  the  following
relationship:
V0 V1 V2 V3 V4 VSS2
When the on-chip operating power circuit is on ,the following voltages
are supplied to V1 to V4 by the on-chip power circuit.
Voltages selection is performed by the LCD Bias Set command. 

10 V4

11 V3

12 V2

13 V1

14 NC No connection

15 NC No connection

16 C2- O Capacitor 2-pad for internal DC/DC voltage converter.

17 C2+ O Capacitor 2+pad for internal DC/DC voltage converter.

18 C1+ Capacitor 1+pad for internal DC/DC voltage converter.

19 C1- Capacitor 1-pad for internal DC/DC voltage converter.

20 C3+ Capacitor 3+pad for internal DC/DC voltage converter.

21 NC No connection

22 VOUT I/O DC/DC voltage converter output

23 VSS O Ground output for pad option.

24 VDD2 Supply These are the power supply pads for the step-up voltage circuit for the 
LCD. These pads must be connected to each other.

25 VDD O Power supply output for pad option 

26 DUTY1 I Select the maximum LCD driver duty

27 DUTY0

28 D7 I/O This is an 8-bit bi-directional data bus that connects to an 8-bit or 16-bit
standard MPU data bus.
When the serial interface is selected (P/S= “L”), then D7 serves as the 
serial data input terminal (SI) and D6 serves as the serial clock input 

29 D6

30 D5

31 D4

http://www.crystalfontz.com
http://www.crystalfontz.com
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terminal (SCL). When the serial interface is selected , fix D0~D5 pads 
to VDD or VSS level.
When the chip select is inactive, D0 to D7 are set to high impedance.

32 D3

33 D2

  34 D1

  35 D0

36 /RD I When connected to an 8080 MPU ,it is active LOW. This pad is 
connected to the /RD signal of the 8080 MPU ,and the NT7534 data bus
is in an output status when this signal is “L”.
When connected to a 6800 Series MPU, this is active HIGH.
This is used as an enable clock input of the 6800 series MPU

37 /WR I When connected to an 8080 MPU, this is active LOW . This terminal 
connects to the 8080 MPU, and the NT7534 data bus are latched at 
rising edge of the /WR signal.
When connected to an 8080 MPU, this is the read/write control signal 
input terminal.
When R/W= “H”: Read
When R/W= “L”: Write 

38 A0 I This is connected to the least significant bit of the normal MPU address
bus, and it determines whether the data bits are data or a command .
A0=”H”: Indicate that D0 to D7 are display data 
A0=”L”: Indicate that D0 to D7 are control data

39 /RES I When /RES is set to “L” the settings are initialized. The reset operation 
is performed by the /RES signal level.

40 CS2 I This is the chip select signal 

41 /CS1 This is the chip select signal

42 NC No connection

43 /DOF I/O This is the liquid crystal display blanking control terminal.
M/S=”H”:output
M/S= “L”:Inptu
When the NT7534chip is used in master/slave mode, the various DOF 
terminals must be connected.

44 CL This is the display clock input terminal .When the NT7534 chips are 
used in master/slave mode ,the various CL terminals must be 
connected.

45 FR I/O This is the liquid crystal alternating current signal I/O terminal 
M/S=”H”:output
M/S= “L”:Inptut
When the NT7534chip is used in master/slave mode, the various FR 
terminals must be connected.

46 NC No connection

47 NC No connection

http://www.crystalfontz.com
http://www.crystalfontz.com
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48 NC No connection

49 NC No connection

http://www.crystalfontz.com
http://www.crystalfontz.com
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DISPLAY MODULE RELIABILITY TEST RESULTS 

Note1: No dew condensation to be observed.
Note2: The function test shall be conducted after 4 hours storage at the normal 
      Temperature and humidity after remove from the test chamber.
Note3: The packing have to including into the vibration testing.

Environmental Test

Test Item Content of Test Test Condition Not
e

High Temperature 
storage

Endurance test applying the high storage 
temperature for a long time.

80
200hrs

2

Low Temperature
storage

Endurance test applying the low storage 
temperature for a long time.

-30
200hrs

1,2

High Temperature
Operation

Endurance test applying the electric stress 
(Voltage & Current) and the thermal stress to the 
element for a long time.

70
200hrs

—
—

Low Temperature
Operation

Endurance test applying the electric stress under 
low temperature for a long time.

-20
200hrs

1

High Temperature/
Humidity storage

The module should be allowed to stand at 
60 ,90%RH max
For 96hrs under no-load condition excluding the 
polarizer, Then taking it out and drying it at 
normal temperature.

60 ,90%RH
96hrs

1,2

Thermal shock 
resistance

The sample should be allowed stand the 
following 10 cycles of operation
-20     25     70
         
     
30min   5min    30min 
1 cycle

-20 /70
10 cycles

—
—

Vibration test Endurance test applying the vibration during 
transportation and using.

Total fixed 
amplitude : 1.5mm
Vibration Frequency :
10~55Hz
One cycle 60 seconds
to 3 directions of 
X,Y,Z for         Each 
15 minutes

3

Static electricity test Endurance test applying the electric stress to the 
terminal.

VS=±600V(contact),
±800v(air),
RS=330
CS=150pF
10 times

—
—

http://www.crystalfontz.com
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