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REVISION HISTORY

HARDWARE

2009/04/01
Current hardware version: vA
New module.
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DATA SHEET

2009/09/29

Current Data Sheet version: v2.0
Since last revision (v1.0):
 New controller. Deleted all references to controller “Sitronix 

ST7773” and replaced with “Orise Tech OTM2201A”. See 
APPENDIX D: ORISE TECHNOLOGY OTM2201A 
CONTROLLER SPECIFICATION SHEET (Pg. 38).

 Wherever listed, changed depth from “3.40 maximum” to 
“3.20 Nominal (includes tabs)” and “3.50 Maximum” 
millimeters (includes tabs and tolerance).

 Added Bend Radius dimension to Physical 
Characteristics (Pg. 8).

 Deleted “ID” and “IMO” from System Block Diagram / Circuit 
Example (Pg. 11). Not on this module.

 Added “Relative Humidity” specification to Absolute Maximum 
Ratings (Pg. 12).

 In DC Characteristics (3.0v Operation) (Pg. 13), changed 
“Logic Supply Voltage” minimum from “+2.7v” to “+2.5v” and 
maximum from “+3.3v” to “”+3.6v”. Changed “Input” and 
“Output” voltages based on VLOGIC typical as “+3.3v” instead 
of “+2.8v”.

 In OPTICAL SPECIFICATIONS (Pg. 16), added a few new 
specifications and made the following changes:
- Transmittance from “6.6%” to “6.7%”.
- Contrast Ratio from “Typical, 300” to “Minimum, 150” and 

“Typical, 200”.
- TFT Response Time “Tr” from “Typical,18 ms” to “Typical, 12 

ms”. 
- TFT Response Time “TF” from “Typical,10 ms” to “Typical, 

20 ms”. 
- Viewing Angle, Horizontal “X+” from “Typical, 40” to 

“Typical, 60”.
- Viewing Angle, Horizontal “X-” from “Typical, 20” to “Typical, 

15”.
- Viewing Angle, Vertical “Y+” from “Typical, 45” to “Typical, 

40”.
- Viewing Angle, Vertical “Y-” from “Typical, 45” to “Typical, 

35”.
- Chromaticity, made very small adjustments to all 

specifications.
 Added important information on FPC in CARE AND 

HANDLING PRECAUTIONS (Pg. 22) (last two bullets under 
“Design and Mounting”).

 Revised sample code. See APPENDIX B: SAMPLE 
CODE (Pg. 28).

 Added a few new terms to APPENDIX C: TFT MODULE 
TERMS AND SYMBOLS (Pg. 35).

 Minor improvements to text and formatting.

Continued on next page.
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Current Data Sheet version: v1.0
Since last revision (Preliminary), moved specifications into new 
Graphic TFT template. 
 Added Module Classification Information (Pg. 7).
 Replaced “Mechanical Information” table with a new Physical 

Characteristics (Pg. 8) that includes more information.
 Redrew Module Outline Drawings (Pg. 9) without touch 

screen. No touch screen on this module.
 To Module Outline Drawings (Pg. 9), added Viewing Area 

specifications.
 Redrew System Block Diagram / Circuit Example (Pg. 11) 

without touch screen and used Crystalfontz standard terms. 
No touch screen on this module.

 Wherever listed, height dimension of module with folded FPC 
changed from “51.4” to “52.20” mm to include space for FPC 
bend.

 Wherever listed, changed maximum depth dimension of 
module from “2.45” to “3.4” mm to include tabs and tolerance.

 In Absolute Maximum Ratings (Pg. 12), lowered “Logic 
Supply Voltage” maximum from “+4.6v” to “+3.5v” and added 
“Power Supply Current for LCD”.

 Expanded information in DC Characteristics (3.0v 
Operation) (Pg. 13) and used standard Crystalfontz terms. 
Lowered “Logic Supply Voltage” maximum from “+3.5v” to 
“+3.3v”.

 In Details of Interface Pin Function (Pg. 14), changed pin 
symbols to Crystalfontz standard terms. Changed pins 28-31 
from “touch panel coordinate” to “no connection”. No touch 
screen on this module. 

 Added important information on ESD (Electro-Static 
Discharge) (Pg. 15).

 Improved definitions of response time and viewing angles for 
OPTICAL SPECIFICATIONS (Pg. 16).

 Deleted definition drawings that did not improve 
understanding module specifications.

 Expanded LED Backlight Characteristics (Pg. 18) section to 
include how to calculate the power rating of the resistor.

 Added information on MODULE RELIABILITY AND 
LONGEVITY (Pg. 21).

Continued on next page.
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 Replaced “Cautions and Handling Precautions” section with 
CARE AND HANDLING PRECAUTIONS (Pg. 22) including 
important information on Design and Mounting (Pg. 22), and 
Soldering (Pg. 23).

 Added maximum storage life specification of “10 years” to 
Storage and Recycling (Pg. 24).

 Replaced LCD Module Out-Going Quality Level section with 
APPENDIX A: QUALITY ASSURANCE 
STANDARDS (Pg. 25).

 Added APPENDIX B: SAMPLE CODE (Pg. 28) and 
APPENDIX C: TFT MODULE TERMS AND 
SYMBOLS (Pg. 35).

 Deleted information duplicated in the controller’s Data Sheet 
and added APPENDIX D: SITRONIX ST7773 CONTROLLER 
SPECIFICATION SHEET (Pg. 34).

2009/04/02
Data Sheet version: Preliminary
New Data Sheet.

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.

The information in this publication is deemed accurate but is not guaranteed.

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

Copyright © 2009 by Crystalfontz America, Inc., 12412 East Saltese Avenue, Spokane Valley, WA 99216-0357 U.S.A.
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MAIN FEATURES

FEATURES
 Full-color (262K) 176xRGBx220 TFT consists of a TFT panel, a driver IC, an FPC (Flexible Printed Circuit) tail, and 

an LED backlight.

 Module Dimensions

 Active Area is 50.8 mm (2.00") diagonal, width and height 31.68 (W) x 39.60 (H) mm (1.25" (W) x 1.56" (H)).

 Overall module dimension with FPC unfolded is 38.40 (W) x 68.80 (H) x 3.50 maximum (D) mm (1.51" (W) x 
2.71" (H) 0.14" (D)).

 Overall module dimension with FPC folded is 38.40 (W) x 52.20 (H) x 3.50 maximum (D) mm (1.51" (W) x 2.06" 
(H) x 0.14" (D)).

 Requires only a single source 3.0v for both power supply and logic.

 8-bit parallel (8080) interface.

 Driver IC is Orise Tech OTM2201A or compatible controller.

 Transmissive display with LED backlight (edge-lit three white LEDs). Display light pixels on a dark colored area (any 
color combination) or invert for dark colored pixels (any color combination) on a light area.

 12:00 o’clock Viewing Angle.

 Wide temperature operation: -20°C to +70°C.

 RoHS compliant.

MODULE CLASSIFICATION INFORMATION

CFA F 176 220 M - T
     

 Brand Crystalfontz America, Inc.

 Display Type F – TFT

 Number of Pixels (Width) 176 pixels

 Number of Pixels (Height) 220 pixels

 Model Identifier M

 Backlight Type & Color T – White LED Backlight

http://www.crystalfontz.com
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MECHANICAL SPECIFICATIONS

PHYSICAL CHARACTERISTICS

ITEM SIZE

Number of Pixels 176 x 220 pixels = 38,720 pixels

Pixel Pitch 0.18 (W) x 0.18 (H) mm

Viewing Area Width and Height
Millimeters: 35.48 (W) x 43.4 (H) mm
Inches: 1.40" (W) x 1.71" (H)

Active Area

     Active Area Diagonal
Millimeters: 50.8 mm 
Inches: 2.00"

     Active Area Width and Height
Millimeters: 31.68 (W) x 39.60 (H) mm
Inches: 1.25" (W) x 1.56" (H)

Module Outline Dimensions

     Overall module with FPC unfolded
Millimeters: 38.40 (W) x 68.80 (H)
Inches: 1.51" (W) x 2.71" (H)

     Overall module with FPC folded
Millimeters: 38.40 (W) x 52.20 (H)
Inches: 1.51" (W) x 2.06" (H)

Module Depth Maximum:
   Millimeters: 3.50 maximum (D) mm
   Inches: 0.14" (D)
Nominal (includes tabs):
   Millimeters: 3.20 maximum (D) mm
   Inches: 0.13" (D)

FPC Bend Radius >R.95 mm

Weight 10 grams (typical)

http://www.crystalfontz.com
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MODULE OUTLINE DRAWINGS
Figure 1. Module Outline Drawings (2 pages) 
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ABSOLUTE MAXIMUM RATINGS

Ambient Temperature (Ta) = 25°C, 
Maximum 75% Relative Humidity

Absolute Maximum Ratings

S
y

m
b

o
l

M
in

im
u

m

M
ax

im
u

m

Operating Temperature* TOP -20°C +70°C

Storage Temperature* TST -30°C +80°C

Humidity RH 0% 90%

Logic Supply Voltage VLOGIC -0.3v +3.6v

Power Supply Current for TFT IDD 4mA 6mA

*Prolonged exposure at temperatures outside of this range 
may cause permanent damage to the module.

http://www.crystalfontz.com
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DC CHARACTERISTICS (3.0V OPERATION)

DC
CHARACTERISTICS

TEST
CONDITION

S
Y

M
B

O
L

M
IN

IM
U

M

T
Y

P
IC

A
L

M
A

X
IM

U
M

Logic Supply Voltage TOP = -20°C to +70°C VLOGIC +2.5 +3.3v +3.6v

Supply Voltage for
I/O signals

TOP = -20°C to +70°C VLOGIC I/O +1.6v +1.8v

Input High Voltage VIH

+0.7v x VLogic

For VLogic = +3.3v

VOH= +0.7v x +3.3v = +2.31v

VLogic

Input Low Voltage VIL 0v (GND) 

+0.3v x VLogic

For VLogic = +3.3v

VIL = +0.3v x +3.3v = +0.99v

Output High Voltage
IOUT = 100µA

3.3MHz
VOH

+0.8v x VLogic

For VLogic = +3.3v

VOH= +0.8v x +3.3v = +2.64v

VLogic

Output Low Voltage
IOUT = 100µA

3.3MHz
VOL 0v (GND) 

+0.2v x VLogic

For VLogic = +3.3v

VOL= +0.2v x +3.3v = +0.66v

Current for
Normal Operation

IOP 2.51 mA 5.05 mA

Current for,
Standby Mode

IST  10  20

This is a summary of the module’s major operating parameters. For detailed information see APPENDIX D: ORISE TECH-
NOLOGY OTM2201A CONTROLLER SPECIFICATION SHEET (Pg. 38). 
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DETAILS OF INTERFACE PIN FUNCTION

PIN SIGNAL

L
E

V
E

L

D
IR

E
C

T
IO

N

DESCRIPTION

1 GND 0v Ground. Must be connected to an external ground.

2 NC No Connection

3 RST L I

Reset signal.
Low: Display controller is reset. The RST pin should be pulsed low 
shortly after power is applied.
High: The RST pin should be brought high for normal operation.

4-11 NC No Connection

12-19 DB0-DB07 H/L I/O Databus connects to 8-bit standard host databus.

20 RD8080 H/L I/O
Host interface input.
8080 Host: Active low. Signal on the databus is latched at the rising 
edge of RD.

21 WR8080 H/L I
Write enable clock input pin.
The data on DB0 to D07 are latched at the rising edge of the WR signal

22 D/C H/L I

Data/Command control. Determines whether data bits are data or 
command.
1 – High: Addresses the data register.
0 – Low: Addresses the command register.

23 CS H/L I

Chip select input.
Low: Controller chip is selected. Communications with host is 
possible.
High: Controller chip is not selected. Host interface signals are 
ignored by the controller.

24 VLOGIC

+2.5v 
to 

+3.6v
I Power supply input. Must be connected to an external source.

25 GND 0v Ground. Must be connected to an external ground.

26 VLOGIC I/O I/O Supply voltage for I/O signals.

27-31 NC No Connection.

32 GND 0v Ground. Must be connected to an external ground.

33 A1 (LED +) Supply pin for LED. “A” (anode) or “+” of LED backlight.

34 A2 (LED +) Supply pin for LED. “A” (anode) or “+” of LED backlight.

Continued on next page.
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ESD (ELECTRO-STATIC DISCHARGE)
The circuitry is industry standard CMOS logic and susceptible to ESD damage. Please use industry standard antistatic 
precautions as you would for any other PCB such as expansion cards or motherboards. Ground your body, work 
surfaces, and equipment.

35 A3 (LED +) Supply pin for LED. “A” (anode) or “+” of LED backlight.

36 NC No Connection.

37 K (LED -)
Supply pin for LED. “K” (cathode or kathode for German and original 
Greek spelling) or “-” of LED backlight.

For backlight connections, please refer to LED Backlight Characteristics (Pg. 18).

PIN SIGNAL

L
E

V
E
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D
IR
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C
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DESCRIPTION
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OPTICAL SPECIFICATIONS

Ambient Temperature (Ta) = 25°C, 
Maximum 75% Relative Humidity
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Color Depth 262K

Transmittance T
with

polarizer
6.2% 6.7%

Contrast Ratio (CR)1

q = ψ - 0°

150 200

TFT Response Time2 Tr 12 ms 20 ms

 Tf 20 ms 30 ms

Red Chromaticity
Rx .0.58

Ry 0.34

Green Chromaticity
Gx 0.32

Gy 0.58

Blue Chromaticity
Bx 0.15

By 0.11

White Chromaticity
Wx 0.30

Wy 0.32

Viewing Angle, Horizontal
X+

Center
CR>10

40 60

X- 10 15

Viewing Angle, Vertical
Y+ 35 40

Y- 35 40

Viewing Direction >12:00

1Contrast Ratio = (brightness with pixels light)/(brightness with pixels dark). 
2Response Time: The amount of time it takes a pixel to change from active to inactive or 
back again.Tr = T rise, Tf = T fall.
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Definition of Response Time (Tr, Tf)

Figure 3. Definition of Response Time (Tr, Tf)

Definition of Vertical and Horizontal Viewing Angles (CR>2)

Figure 4. Definition of Horizontal and Vertical Viewing Angles (CR>2)

80%

Tr Tf

Light
Blocked

Tr = Rise Time
Tf = Fall Time

In
te

ns
ity

100%

90%

10%

0%

Light
Transmitted

Time

Light
Transmitted

Vertical

Horizontal
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Definition of 6 O'Clock and 12:00 O'Clock Viewing Angles

This module has a 12:00 o’clock viewing angle. A 6:00 o’clock viewing angle is a bottom viewing angle like what you 
would see when you look at a cell phone or calculator. A 12:00 o’clock viewing angle is a top viewing angle like what you 
would see when you look at the gauges in a golf cart or airplane.

Figure 5. Definition of 6:00 O'Clock and 12:00 O'clock Viewing Angles

LED BACKLIGHT CHARACTERISTICS
The CFAF176220M-T uses an LED backlight. LED backlights are easy to use, but they are also easily damaged by 
abuse.

LEDs are “current” devices. The important aspect of driving an LED is the current flowing through it, not the voltage 
across it. Ideally, a current source would be used to drive the LEDs. In practice, a simple current limiting resistor in line 
from a voltage source will work well in most applications and is much less complex than a current source.

NOTE

Do not connect +5v directly to the backlight terminals. This will ruin the 
backlight.

NOTE

We recommend that the LED backlight be dimmed or turned off during 
periods of inactivity to conserve its lifetime.

Eyes look up

6:00 O’Clock
Bottom Viewing Angle

12:00 O’Clock
Top Viewing Angle

Eyes look down

http://www.crystalfontz.com
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You need to know what the forward voltage of the LEDs is so you can calculate the current limiting resistor (RLIMIT). The 
forward voltage will vary slightly from display to display.

Figure 6. Typical LED Backlight Connections for “Always On”

The equation to calculate RLIMIT is:

          RLIMIT1 = RLIMIT2 = RLIMIT3 (minimum) = 

The specific RLIMIT calculation for the CFAF176220M-T at VLOGIC = +3.3v is:

                   RLIMIT =  = 6.66 Ω (minimum — use next larger standard size)

How to Calculate the Power Rating of the Resistor

The general equation to calculate the power rating of the resistor is:
P = IE
Where
   P = Power. Measured in Watts (W).
   I = Current. Measured in amperes (A). "I" is from the outdated term "Intensity". 
   E = Voltage. Measured in volts (v). "E" is from the outdated term "Electromotive force".

The specific power rating calculation for CFAF176220M-T is: 
          P = 0.015A x (3.3v - 3.2v) = 0.0015W = 1.5mW

Please select a resistor that can safely dissipate 1.5 mW while keeping its temperature at an acceptably low value for 
your application.

LED
Backlight

VLOGIC

GND

RLIMIT3RLIMIT2RLIMIT1

A1 A2 A3

K (LED-)

VLOGIC (Supply Voltage) - VLED (Typical LED Forward Voltage)

ILED (Typical LED Forward Current, Single LED)

0.015A 
3.3v - 3.2v

http://www.crystalfontz.com
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PWM Dimming
The backlight may be dimmed by PWM (Pulse Width Modulation). The typical range for the PWM frequency is from 100 
to 300 Hz.

Figure 7. Example of LED Backlight Connections for PWM Dimming

Ambient temperature: TA = 25°C

 Backlight Characteristics*
Edge-lit with three LEDs in parallel.

White LED backlight displays light pixels on a dark colored area (any color 
combination) or invert for dark colored pixels (any color combination) on a light area.

PARAMETER MINIMUM TYPICAL MAXIMUM

Forward Current (ILED) 15mA per LED
15mA x 3 = 45mA

20mA per LED
20mA x 3 = 60mA

Forward Voltage (VLED) +3.0v +3.2v +3.4v

Luminous Intensity* (IV)
     ILED = 45 mA 165 cd/m2 200 cd/m2

Reverse Voltage (VR) +4.5v

Uniformity 
(minimum/maximum x 100%)

80%

*Direct measurement of backlight–the backlight is not measured through the TFT.

LED
Backlight

IRLML2502
(typical)

PWM signal
from

microcontroller

VLOGIC

GND

RLIMIT3RLIMIT2RLIMIT1

A1 A2 A3

K (LED-)
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TFT CONTROLLER INTERFACE

This module uses a Orise Tech OTM2201A controller. For your reference, we added APPENDIX D: ORISE 
TECHNOLOGY OTM2201A CONTROLLER SPECIFICATION SHEET (Pg. 38) to this Data Sheet. 

MODULE RELIABILITY AND LONGEVITY

MODULE RELIABILITY

The white LEDs dim over time, especially if driven with high currents. The dimming may not be noticeable when a single 
display is installed. However, if a new display is installed next to a display that has been on continuously for a very long 
time, you will see the difference. To preserve the lifetime of white LEDs, we recommend that white LED backlights are 
dimmed or turned off when not needed. Also, please do not use more current than you need to achieve your brightness 
requirements.

MODULE LONGEVITY (EOL/REPLACEMENT POLICY)
Crystalfontz is committed to making all of our modules available for as long as possible. For each module we introduce, 
we intend to offer it indefinitely. We do not preplan a module's obsolescence. The majority of modules we have 
introduced are still available.

We recognize that discontinuing a module may cause problems for some customers. However, rapidly changing 
technologies, component availability, or low customer order levels may force us to discontinue ("End of Life", EOL) a 
module. For example, we must occasionally discontinue a module when a supplier discontinues a component or a 
manufacturing process becomes obsolete. When we discontinue a module, we will do our best to find an acceptable 
replacement module with the same fit, form, and function.

In most situations, you will not notice a difference when comparing a "fit, form, and function" replacement module to the 
discontinued module. However, sometimes a change in component or process for the replacement module results in a 
slight variation, perhaps an improvement, over the previous design.

Although the replacement module is still within the stated Data Sheet specifications and tolerances of the discontinued 
module, changes may require modification to your circuit and/or firmware. Possible changes include:

 Controller. A new controller may require minor changes in your code.

 Component tolerances. Module components have manufacturing tolerances. In extreme cases, the tolerance 
stack can change the visual or operating characteristics.

Please understand that we avoid changing a module whenever possible; we only discontinue a module if we have no 
other option. We will post Part Change Notices on the product's webpage as soon as possible. If interested, you can 
subscribe to future part change notifications.

ITEM SPECIFICATION*

CFAF176220M-T 50,000 hours >50% of Initial Brightness (New Module)

*Under operating and storage temperature specification limitations, room temperature at 10°C, humidity RH 
45+20%, and no exposure to direct sunlight.

http://www.crystalfontz.com
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CARE AND HANDLING PRECAUTIONS

For optimum operation of the module and to prolong its life, please follow the precautions below.

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

DESIGN AND MOUNTING
 The exposed surface of the “glass” is actually a polarizer laminated on top of the glass.To protect the soft plastic 

polarizer from damage, the module ships with a protective film over the polarizer. Please peel off the protective 
film slowly. Peeling off the protective film abruptly may generate static electricity.

 The polarizer is made out of soft plastic and is easily scratched or damaged. When handling the module, avoid 
touching the polarizer. Finger oils are difficult to remove.

 To protect the soft plastic polarizer from damage, place a transparent plate (for example, acrylic, polycarbonate, 
or glass) in front of the module, leaving a small gap between the plate and the display surface. We use GE HP-
92 Lexan, which is readily available and works well.

 Do not disassemble or modify the module.

 Do not modify the tab of the metal holder or make connections to it.

 Do not reverse polarity to the power supply connections. Reversing polarity will immediately ruin the module.

 Use care to keep the exposed terminals clean. Contamination, including fingerprints may make soldering difficult, 
and the reliability of the soldered connection poor.

 Sharp bends can damage the FPC. Do not crease FPC. Do not bend FPC tightly against the edge of the TFT 
panel.

 Do not repeatedly bend the FPC beyond its elastic region.

TAB SOLDERING
This module uses a "TAB" (tape automated bonding) or "COF" (chip on flex) style flex tail mated with a "COG" (chip on 
glass) display controller. The TAB is soldered directly to corresponding pads on your PCB by using a hot-bar soldering 
machine. High volume contract manufacturers will be familiar with this type of construction and its assembly methods. 

Hot-bar soldering machines designed for prototype, rework, or repair of TAB connections are available from equipment 
suppliers at reasonable cost. The TAB style connection requires no separate connector so the cost is very low and the 
ultrathin profile of the display is maintained.

Figure 8. Typical Tab Solder Tail Construction

http://www.crystalfontz.com
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Hot Bar Soldering Machine

We have had good experience with the APE Bondmaster and their price is reasonable ($US4K in June 2009). Other 
possible solutions are:

http://www.fancort.com/hotbar/hotbar.html
https://www.manncorp.com/hot-bar-soldering/pbs-series/index.php?auto=done
http://www.cherusal.com/tm-111mkiii.htm

The process is:

1. Pads on the PCB are tinned.

2. Tail is visually aligned to the PCB or by using the alignment holes.
3. Tail is held in place relative to the PCB with Kapton® tape.
4. Bondmaster head is lowered, applying pressure between the tail and the PCB.
5. Bondmaster is "cycled", which means it heats up to the point of melting the solder and then cools down.
6. Bondmaster head is raised.

Hand Soldering

For prototype work, hand soldering may be acceptable. Preset soldering iron to <260°C. Do not apply heat for more than 
3 to 4 seconds. The FPC is quite fragile; use extreme care when soldering by hand. Great care must be taken since the 
conductors of the tail are completely exposed in the area where they are soldered. Solder only to the exposed terminals 
of the FPC connector. The use of Kapton® tape to help locate and secure the FPC may be useful.

AVOID SHOCK, IMPACT, TORQUE, OR TENSION
 Do not expose the module to strong mechanical shock, impact, torque, or tension.

 Do not drop, toss, bend, or twist the module.

 Do not place weight or pressure on the module.

CLEANING
The polarizer (laminated to the glass) is soft plastic. The soft plastic is easily scratched or damaged. Be very careful 
when you clean the polarizer.

 Do not clean the polarizer with liquids. Do not wipe the polarizer with any type of cloth or swab (for example, Q-
tips). 

 Use the removable protective film to remove smudges (for example, fingerprints) and any foreign matter. If you 
no longer have the protective film, use standard transparent office tape (for example, Scotch® brand “Crystal 
Clear Tape”). If the polarizer is dusty, you may carefully blow it off with clean, dry, oil-free compressed air.

OPERATION
 We do not recommend connecting this module to a PC's parallel port as an "end product.” This module is not 

"user friendly" and connecting it to a PC's parallel port is often difficult, frustrating, and can result in a "dead" 
display due to mishandling. For more information, see our forum thread at http://www.crystalfontz.com/forum/
showthread.php?s=&threadid=3257.

 Your circuit should be designed to protect the module from ESD and power supply transients.

 Observe the operating temperature limitations: from -20°C minimum to +70°C maximum with minimal 
fluctuations. Operation outside of these limits may shorten the life and/or harm the display.

 Operate away from dust, moisture, and direct sunlight. 

http://www.crystalfontz.com
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STORAGE AND RECYCLING
 Store in an ESD-approved container away from dust, moisture, and direct sunlight, fluorescent lamps, or any 

ultraviolet ray.

 Observe the storage temperature limitations: from -30°C minimum to +80°C maximum with minimal fluctuations. 
Rapid temperature changes can cause moisture to form, resulting in permanent damage.

 Maximum storage life is 10 years within storage temperature limitations and normal humidity.

 Do not allow weight to be placed on the modules while they are in storage.

 Please recycle your outdated Crystalfontz modules at an approved facility.
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APPENDIX A: QUALITY ASSURANCE STANDARDS

INSPECTION CONDITIONS
 Environment

 Temperature: 25±5°C

 Humidity: 30~85% RH (noncondensing)

 For visual inspection of active display area

 Source lighting: two 20-Watt or one 40-Watt fluorescent light

 Display adjusted for best contrast

 Viewing distance: 30±5 cm (about 12 inches)

 Viewing angle: inspect at 45° angle of vertical line right and left, top and bottom

COLOR DEFINITIONS
We try to describe the appearance of our modules as accurately as possible. For the photos, we adjust for optimal 
appearance. Actual display appearance may vary due to (1) different operating conditions, (2) small variations of 
component tolerances, (3) inaccuracies of our camera, (4) color interpretation of the photos on your monitor, and/or (5) 
personal differences in the perception of color.

DEFINITION OF VIEWING AREA AND ACTIVE AREA
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ACCEPTANCE SAMPLING

DEFECTS CLASSIFICATION
Defects are defined as:

 Major Defect: results in failure or substantially reduces usability of unit for its intended purpose.

 Minor Defect: deviates from standards but is not likely to reduce usability for its intended purpose.

ACCEPTANCE STANDARDS

DEFECT TYPE  AQL*

Major <.65%

Minor <1.0%

* Acceptable Quality Level: maximum allowable error rate or variation from standard

 # DEFECT TYPE CRITERIA M
A

JO
R

 / 
M

IN
O

R

1 Electrical defects 1. No display, display malfunctions, or shorted segments.
2. Current consumption exceeds specifications.

Major

2 Viewing area defect Viewing area does not meet specifications. Major

3 Blemishes or foreign 
matter on display
segments

Defect Size Acceptable Qty

Minor<0.30 mm 3

<2 defects within 10 mm of each other

4 Dark lines or scratches 
in display area

Defect Width Defect Length Acceptable Qty

Minor

<0.03 mm <3.0 mm 3

0.03 to 0.05 <2.0 mm 2

0.05 to 0.08 <2.0 mm 1

0.08 to 0.10 3.0 mm 0

>0.10 >3.0 mm 0
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ACCEPTANCE STANDARDS, CONTINUED

 # DEFECT TYPE CRITERIA M
A

J
O

R
 / 

M
IN

O
R

5 Bubbles between polarizer film and glass Defect Size Acceptable Qty

Minor

<0.20 mm Ignore

0.20 to 0.40 mm 3

0.40 to 0.60 mm 2

>0.60 mm 0

6 Display pattern defect

Minor

7 PCB defects 1. Oxidation or contamination on connectors.*
2. Wrong parts, missing parts, or parts not in specification.*
3. Jumpers set incorrectly.
4. Solder (if any) on bezel, LED pad, zebra pad, or screw hole 

pad is not smooth. 
    *Minor if display functions correctly. Major if the display fails.

Minor

8 Soldering defects 1. Unmelted solder paste.
2. Cold solder joints, missing solder connections, or oxidation.*
3. Solder bridges causing short circuits.*
4. Residue or solder balls.
5. Solder flux is black or brown.
   *Minor if display functions correctly. Major if the display fails.

Minor

D

A

B C

E
F

G

Pixel Size Acceptable Qty

((A+B)/2)<0.20 mm

<3 total defects
 <2pinholes per digit

 C>0 mm

((D+E)/2)<0.25 mm

((F+G)/2)<0.25 mm
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APPENDIX B: SAMPLE CODE

SOURCES FOR DRIVER LIBRARIES
Graphic TFT driver libraries may save you a lot of time and help you develop a more professional product. Possible 
library sources are easyGUI, RAMTEX, Micriµm, en.radzio.dxp.pl, and Segger.

SAMPLE CODE
This code reads images off the MicroSD card which are written in the bin format used by Image2LCD. You can download 
the complete source from this link: https://www.crystalfontz.com/products/document/2020/CFAF176220M.zip.

#include <avr/io.h>
#include <util/delay.h>
#include "MMC_SD/MMC_SD.h"
#include "FAT/FAT.h"

// control lines
#define LCD_RESETPC2
#define LCD_RD    PC5
#define LCD_WR    PC6
#define LCD_RS   PC7   
#define LCD_CS   PC4
#define LED_1     PD1
#define LED_2     PD2

// macros for control lines
#define CLR_RS PORTC &= ~(1<<LCD_RS);
#define SET_RS PORTC |=  (1<<LCD_RS);

#define CLR_CS PORTC &= ~(1<<LCD_CS);
#define SET_CS PORTC |=  (1<<LCD_CS);

#define CLR_RESET PORTC &= ~(1<<LCD_RESET);
#define SET_RESET PORTC |=  (1<<LCD_RESET);

#define CLR_WR PORTC &= ~(1 << LCD_WR);
#define SET_WR PORTC |=  (1 << LCD_WR);
#define CLR_RD PORTC &= ~(1 << LCD_RD);
#define SET_RD PORTC |=  (1 << LCD_RD);

#define LED1_OFF PORTD &= ~(1 << LED_1);
#define LED1_ON  PORTD |=  (1 << LED_1);
#define LED2_OFF PORTD &= ~(1 << LED_2);
#define LED2_ON  PORTD |=  (1 << LED_2);

#define uint8 unsigned char
#define uint16 unsigned int
#define uint32 unsigned long

unsigned char * PATH = "\\batch";

extern uint16 SectorsPerClust;
extern uint16 FirstDataSector; 
extern uint8 FAT32_Enable;

struct FileInfoStruct FileInfo;

http://www.crystalfontz.com
http://www.crystalfontz.com
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struct direntry PictureInfo;
uint16 totalfiles = 0;

// ************************************************************************* //
void write_command(unsigned char command)
{
  CLR_CS;       // chip selected
  CLR_RS;       // set to write to the control registers
  SET_RD;       // not reading
  SET_WR;       // not writing yet

  PORTA=0x00;   // write the command to the port

  CLR_WR;       // bring write line low
  SET_WR;       // clock in the command

  PORTA=command;// write the command to the port

  CLR_WR;       // bring write line low
  SET_WR;       // clock in the command

  SET_CS;       // unselect chip
  SET_RS;       // set for data
}
// ************************************************************************* //
void write_data(unsigned char data_h, unsigned char data_l)
{
  CLR_CS;       // chip selected
  SET_RS;       // set to write data
  SET_RD;       // not reading
  SET_WR;       // not writing yet
  
  PORTA=data_h; // write the command to the port

  CLR_WR;       // bring write line low
  SET_WR;       // clock in the command

  PORTA=data_l; // write the command to the port

  CLR_WR;       // bring write line low
  SET_WR;       // clock in the command

  SET_CS;       // unselect chip
  SET_RS;       // set for data
}
// ************************************************************************* //
void display_color(unsigned char data_h, unsigned char data_l)
{
  unsigned int i, j;
  write_command(0x20);
  write_data(0x00,0x00);
  write_command(0x21);
  write_data(0x00,0x00);
  write_command(0x22);

  for(i=0;i<220;i++)
  {
    for(j=0;j<176;j++)
    {
      write_data(data_h,data_l);
    }
  }
}
// ************************************************************************* //
void initialize_display()
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{
   SET_RESET;
   _delay_ms(10);
   CLR_RESET;
   _delay_ms(100);
   SET_RESET;
   _delay_ms(500);

  write_command(0x11);  // Power Control 2 (P22, OTM2201A Datasheet)
  write_data(0x00,0x18);// Booster circuits not started automatically, controlled through PON0-3

 // Generate VCI1, VCI1 = +2.58v

  write_command(0x12);  // Power Control 3 (P22-23, OTM2201A Datasheet)
  write_data(0x00,0x00);// Generate VGH VCI1 x 5 (13.75v) / VGL VCI1 x -3 (-8.25v)

 // Freq. of step up 1 = 1:4, Freq. of 

step up 2 = 1:2, Freq. of step up 3 = 1:4

  write_command(0x13);  // Power Control 4 (P23-25, OTM2201A Datasheet)
  write_data(0x00,0x63);// clock cycle of external (RGB) interface (as default, unused)

 // Gamma voltage (GVDD < AVDD (VCI1*2)-

0.3v) 1100011 = GVDD Voltage +4.45v

  write_command(0x14);  // Power Control 5 (P14, OTM2201A Datasheet)
  write_data(0x55,0x6A);// VCOMG = 0 ( Amplitude of VCOM = |VCOMH-VCOML| ), VCOMH = GVDD x 0.8690

 // VCMR = 0 (VCOMH determined by VCM6-

0), VCOMH = GVDD x 1.074

  write_command(0x10);  // Power Control 1 (P21, OTM2201A Datasheet)
  write_data(0x08,0x00);// Constant current in op-amp Medium Fast 1

 // Not in stand by, not in deep stand by 
  _delay_ms(50);

  write_command(0x11);  // Power Control 2 (P22, OTM2201A Datasheet)
  write_data(0x01,0x18);// Start booster circuit 1

 // Generate VCI1, VCI1 = +2.58v
  _delay_ms(50);

  write_command(0x11);  // Power Control 2 (P22, OTM2201A Datasheet)
  write_data(0x03,0x18);// Booster circuit 1 on, start VGH circuit

 // Generate VCI1, VCI1 = +2.58v
  _delay_ms(50);

  write_command(0x11);  // Power Control 2 (P22, OTM2201A Datasheet)
  write_data(0x07,0x18);// Booster circuit 1, VGH on, start VGL circuit

 // Generate VCI1, VCI1 = +2.58v
  _delay_ms(50);

  write_command(0x11);  // Power Control 2 (P22, OTM2201A Datasheet)
  write_data(0x0F,0x18);// Booster circuit 1, VGH, VGL on, Start VCL circuit

 // Generate VCI1, VCI1 = +2.58v
  _delay_ms(50);

  write_command(0x11);  // Power Control 2 (P22, OTM2201A Datasheet)
  write_data(0x0F,0x38);// Booster circuit 1, VGH, VGL on, Start VCL circuit

 // Start amplifier circuit, Generate 

VCI1, VCI1 = +2.58v
  _delay_ms(50);

  write_command(0x07);  // Display Control (P17, OTM2201A Datasheet)
  write_data(0x00,0x12);// FLM output disabled

 // Gate output Enabled, Normally black
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  write_command(0x07);  // Display Control (P17, OTM2201A Datasheet)
  write_data(0x00,0x1A);// FLM output disabled

 // Gate output Enabled, 8 color mode 

selected, Normally black

  write_command(0x01);  // Driver Output Control Register (P14, OTM2201A Datasheet)
  write_data(0x01,0x1C);// Decrement Address counter 

 // 528x220 dots (176xRGBx220)

  write_command(0x03);  // Entry Mode (P16, OTM2201A Datasheet)
  write_data(0x10,0x30);// BGR (reversed color bits)

 // Increment automatically the address 

counter

  write_command(0x07);  // Display Control (P17, OTM2201A Datasheet)
  write_data(0x00,0x00);// FLM output disabled

 // Gate output disabled

  write_command(0x08);  // Blanking Control (P18, OTM2201A Datasheet)
  write_data(0x08,0x08);// 8 lines for the front porch

 // 8 lines for the back porch

  write_command(0x15);  // VCI Period (P28, OTM2201A Datasheet)
  write_data(0x00,0x20);// 

 // Sn=2, Vcom1=1/2, Vcom2=2/1, RGB=16dot 

clock

  write_command(0x36);  // Horizontal Window Address 1 (P32, OTM2201A Datasheet)           
  write_data(0x00,0xAF);// Set the horizontal start position of a window for memory access

 // 175

  write_command(0x37);  // Horizontal Window Address 2 (P33, OTM2201A Datasheet) 
  write_data(0x00,0x00);// Set the horizontal end position of a window for memory access

 // 0

  write_command(0x38);  // Vertical Window Address 1 (P33, OTM2201A Datasheet) 
  write_data(0x00,0xDB);// Set the vertical start position for memory access

 // 219

  write_command(0x39);  // Vertical Window Address 1 (P33, OTM2201A Datasheet) 
  write_data(0x00,0x00);// Set the vertical end opsition of a window for memory access

 // 0

  write_command(0x50);  // Gamma Control (P34, OTM2201A Datasheet)
  write_data(0x00,0x01);

  write_command(0x51);  // Gamma Control (P34, OTM2201A Datasheet)
  write_data(0x02,0x08);

  write_command(0x52);  // Gamma Control (P34, OTM2201A Datasheet)
  write_data(0x08,0x05);

  write_command(0x53);  // Gamma Control (P34, OTM2201A Datasheet)
  write_data(0x04,0x04);

  write_command(0x54);  // Gamma Control (P34, OTM2201A Datasheet)
  write_data(0x0c,0x0c);

  write_command(0x55);  // Gamma Control (P34, OTM2201A Datasheet)
  write_data(0x00,0x0c);
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  write_command(0x56);  // Gamma Control (P34, OTM2201A Datasheet)
  write_data(0x01,0x00);

  write_command(0x57);  // Gamma Control (P34, OTM2201A Datasheet)
  write_data(0x04,0x00);

  write_command(0x58);  // Gamma Control (P34, OTM2201A Datasheet)
  write_data(0x11,0x08);

  write_command(0x59);  // Gamma Control (P34, OTM2201A Datasheet)
  write_data(0x05,0x0c);

  write_command(0x0F);  // Oscillator Control (P21, OTM2201A Datasheet)
  write_data(0x0F,0x01);// Freq = 453kHz x 1.29

 // Oscillator on

  write_command(0x07);  // Display Control (P17, OTM2201A Datasheet)
  write_data(0x00,0x12);// FLM output disabled

 // Gate output Enabled, Normally black

  write_command(0x07);  // Display Control (P17, OTM2201A Datasheet)
  write_data(0x00,0x17);// FLM output disabled

 // Gate output Enabled, Normal display, 

gate on, vcom on, display on
  _delay_ms(500);

  write_command(0x22);  // GRAM Data (P30, OTM2201A Datasheet)

}
// ************************************************************************* //
void Picture_Slide_Show()
{

uint8 i;              //loop variable
uint16 j;             //loop variable
uint32 p;             //cluster
uint16 *buffer; //buffer
uint16 pics = 1;
uint16 slide_show_flag = 1;
uint8 sector;
uint32 pixels;

if (totalfiles == 0)
return;

buffer = malloc(512);
if (buffer == 0)
return;

next: //label for "goto"

Search(PATH, &PictureInfo, &pics);                                         //find the file
p = PictureInfo.deStartCluster + (((uint32)PictureInfo.deHighClust) << 16);//the first cluster of the 

file

sector = 0;

FAT_LoadPartCluster(p, sector, buffer);//read a sector

pixels = (uint32) 176 * 220; // total # of pixels to write

  write_command(0x20);
  write_data(0x00,0x00);
  write_command(0x21);
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  write_data(0x00,0x00);
  write_command(0x22);

j = 0; // byte count

while (1)
{

write_data(buffer[j]>>8,buffer[j]);  // write 16 bits
pixels--;               // which is one pixel
j++;                    // word count

if (pixels == 0)        
break;

if (j == 256)           // time for a new sector     
{

sector++;
if (sector == SectorsPerClust)
{

p = FAT_NextCluster(p); // read next cluster
sector = 0;

}

FAT_LoadPartCluster(p, sector, buffer);// read a sector
j = 0;

}
}

if (slide_show_flag)
{

for (i=0;i<100;i++)// delay for a while
  _delay_ms(50);

pics++; // inc pic number
if (pics > totalfiles)// if last
pics = 1; // wrap around

goto next; // go show next pic
}
free(buffer);

}
// ************************************************************************* //
int main()
{

  DDRC=0xFF;    // all pins as outputs
  DDRA=0xFF;    // all pins as outputs

DDRD |= 0x06;// Switches as inputs, LEDs as outputs

  PORTA=0x00;   // data lines low
  PORTC=0xFF;   // control and other lines high
  PORTD=0xF0;   // pull ups on the keys, remaining pins low

uint8 retry = 0;

OSCCAL = 0x00;    //in order to operate some low speed card the initialization should run at lowest 
speed

_delay_ms(100);

MMC_SD_Init();    //SPI initialize

// Initialize the display
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initialize_display();

sd_restart: //label for "goto"

while (MMC_SD_Reset())  // Initialize SD Card
{

retry++;
if (retry > 254)
{

while (1)
{

goto sd_restart; // try again
}

}
}

OSCCAL = 0xFF;      //run at high speed for normal operation for SD Card

_delay_ms(100);

if (FAT_Init())   //initialize file system - FAT16 and FAT32 are supported
{

while (1)
{

goto sd_restart; // try again
}

}

Search(PATH, &PictureInfo, &totalfiles);

Picture_Slide_Show();

while (1)
{

    ;
}
return 0;

}
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APPENDIX C: TFT MODULE TERMS AND SYMBOLS
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Description

A (LED +)
Supply pin for LED. “A” (anode) or “+” of LED 
backlight. If more than one, may be labeled as A1, 
A2, ...

cd/m2 lumen
Candela per square meter. A unit of measurement 
used to measure Luminous Intensity. 
cd/m2 = 1 lumen.

CS CS#

Chip select input.
Low: Controller chip is selected. Communications 
with host is possible.
High: Controller chip is not selected. Host interface 
signals are ignored by the controller.

COF
Chip On Flex. Controller is on the FPC. Similar in 
appearance to “TAB”. The flex circuit on COF is 
typically much thinner than the flex of a “flex tail”.

COG Chip On Glass. Controller is on the glass panel.

DB0 ~ DBn D0 ~ Dn Parallel databus.

D/C RS A0 CD or D/C#

Data/Command control. Determines whether data 
bits are data or command.
1 – High: Addresses the data register.
0 – Low: Addresses the command register.

ESD

Electro-Static Discharge. Sudden and brief 
electrical current that flows between two objects. 
ESD between a human and a TFT module can 
cause permanent damage.

FPC
Flexible Printed Circuit. Also called “flex tail”. 
Typically much thicker than the “flex” film of COF 
(Chip On Flex).

GND VSS Ground. Must be connected to an external ground.

IDD

Typical power supply current for TFT. 
Total electrical current (I) in the Drains of a CMOS 
circuit 

ILED Current used by LED backlight.

IOP

Current for normal OPeration, typically measured in 
milliamperes (mA).
1 mA = 0.001A (Ampere)
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IST

Current for STandby mode, typically measured in 
microampere (A). 
1 A = 0.000001A (Ampere)

I/O IO Input/Output

K (LED -)

Supply pin for LED. “K” (cathode or kathode for 
German and original Greek spelling) or “-” of LED 
backlight. If more than one, may be labeled as K1, 
K2, ...

mm
Millimeter or millimetre. Unit of length equal to one 
thousandth of a meter. 
1 millimeter = 0.0394 inches.

mW
Milliwatt is equal to one thousandth of a Watt. 
Watts = Volts x Amps.

NC nc No Connection.

PWM

Pulse Width Modulation is a way to simulate 
intermediate levels by switching a level between full 
on and full off. PWM is typically used to control the 
brightness of LED backlights, relying on the natural 
averaging by the human eye.

RD8080 RD (E) E (RD) E
Host interface input.
8080 Host: Active low. Signal on the databus is 
latched at the rising edge of RD. 

RGB
Typically used to indicate that Red, Green, and 
Blue are combined to produce a broad array of 
colors.

RH Rh Relative Humidity

RoHS
Restriction of Hazardous Substances Directive, an 
environmental standard. 

RST RES RST# RES#

Reset signal.
Low: Display controller is reset. The RST pin 
should be pulsed low shortly after power is applied.
High: The RST pin should be brought high for 
normal operation.

Ta TA
“Ambient temperature” is the temperature of the air 
that surrounds a component.

Tf
Unit of measurement for TFT response time. 
f = falling edge. See Definition of Response Time 
(Tr, Tf) (Pg. 17).
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TFT
Thin-Film Transistor fabricated directly on the 
display substrate.

TOP OPerating Temperature.

Tr
Unit of measurement for TFT response time. 
r = rising edge. See Definition of Response Time 
(Tr, Tf) (Pg. 17).

TST TSTG STorage Temperature.

VIH VICH High level input voltage.

VIL VLCH Low level input voltage.

VLED Forward voltage for LED backlight.

VLOGIC VCC VDD
Power supply input. Must be connected to an 
external source.

VLOGIC I/O VCCIO Supply voltage for I/O signals.

VOH VOHC High level output voltage.

VOL VOLC Low level output voltage.

WR8080 R/W (WR) WR (R/W) R/W#
Host interface input.
8080 Host: Active low. Signal on the databus is 
latched at the rising edge of WR signal.
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APPENDIX D: ORISE TECHNOLOGY OTM2201A 
CONTROLLER SPECIFICATION SHEET

The complete Orise Technology OTM2201A Data Sheet version 0.2 (62 pages) follows.
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4. SIGNAL DESCRIPTIONS 

Signal  I/O  
Connected 
with  

Function  

System Configuration Input Signal 
IM3~0 /ID  I GND/ VDD3  Select a mode to interface to an MPU. In serial interface operation, the IM0 pin is used to set 

the ID bit of device code. 

IM3 IM2 IM1
IM0/ 
I D 

Interface Mode DB Pin  Colors 

0  0 0 0  
68-system 16-bit 

interface 
DB17-10, 

DB8-1 
262,144 

0  0 0 1  
68-system 8-bit 

interface 
DB17-10 262,144 

0  0 1 0  
80-system 16-bit 

interface 
DB17-10, 

DB8-1 
262,144 

see Note 1

0  0 1 1  
80-system 8-bit 

interface 
DB17-10  

262,144 
see Note 2

0  1 0 *(ID) 
Clock synchronous 

serial interface 
- 65,536 

0  1 1 0  Setting disabled - - 

0  1 1 1  Setting disabled - - 

1  0 0 0  
68-system 18-bit 

interface 
DB17-0  262,144 

1  0 0 1  
68-system 9-bit 

interface 
DB17-9  262,144 

1  0 1 0  
80-system 18-bit 

interface 
DB17-0  262,144 

1  0 1 1  
80-system 9-bit 

interface 
DB17-9  262,144 

1  1 0 0  Setting disabled - - 

1  1 0 1  Setting disabled - - 

1  1 1 0  Setting disabled - - 

1  1 1 1  Setting disabled  - - 

Notes: 1. 65,536 colors in one transfer mode 
2. 65,536 colors in two transfers mode 

RESETB I MPU or  
external 
RC circuit 

RESET pin. This is an active low signal. 

Interface input Signals 
CSB I MPU  Chip select signal. 

Low: the OTM2201A is accessible  
High: the OTM2201A is not accessible  
Must connect to VDD3 level when not used. 

RS  I MPU  Register select signal. 
Low: Index register or internal status is selected.  
High: Control register is selected. 
Must connect to the GND or VDD3 level when not used. 

RW_WRB/SCL I MPU  (A) In 68-system interface mode, it is used to determine read or write operation. (RW) 
(B) In 80-system interface mode, a write strobe signal can be input via this pin and initializes a 

write operation when the signal is low. (WRB) 
(C) In SPI mode, served as a synchronizing clock signal. (SCL) 

E_RDB I MPU  In 68-system interface mode, read or write operation is selected through this pin.(E) 
In 80-system interface mode, a read strobe signal can be input via this pin and initializes a read 
operation when the signal is low. (RDB) 
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Signal  I/O  
Connected 
with  

Function  

Must connect to the GND or VDD3 level when not in use. 
SDI  I MPU  Series Data is the input on the rising edge of the SCL signal in SPI mode. 

Must connect to the GND or VDD3 level when not in use. 
SDO  O MPU  Series Data is the output on the rising edge of the SCL signal in SPI mode. 
DB0-DB17  I/O MPU Served as an 18-bit parallel bi-directional data bus. Data bus pin assignment corresponding to 

different modes are summarized in the table: 

Mode Pin Assignment 
8-bit system interface(i80 & M68) DB17-DB10 
9-bit system interface(i80 & M68) DB17-DB9 

16-bit system interface(i80 & M68) DB17-DB10, DB8-DB1 
18-bit system interface(i80 & M68) DB17-DB0 

6-bit External (RGB) interface DB17-DB12 
16-bit External (RGB) interface DB17-13, DB11-DB1 
18-bit External (RGB) interface DB17-DB0 

Must connect to the GND or VDD3 level when not in use. 
VSYNC I MPU In external interface mode, served as a vertical synchronize signal input 

Must connect to the VDD3 or GND level when not in use. 
HSYNC I MPU In external interface mode, served as a horizontal synchronized signal input 

Must connect to the VDD3 or GND level when not used. 
ENABLE I MPU In external interface mode, polarity of ENABLE signal is synchronized with valid graphic data 

input.    
Low: Valid data on DB17-DB0 
High: Invalid data on DB17-DB0 
Moreover, setting EPL bit can change the polarity of the ENABLE signal.  
Must connect to the GND or VDD3 level when not in use. 

DOTCLK I MPU In external interface mode, served as a dot clock signal. It is fixed to the VDD3 or GND level 
when not in use. 

FLM O MPU FLM head pulse signal, which is used when writing data to the internal RAM. Keep this pin open 
when not used. 

Charge Pump and Power Supply Signal  
C11P, C11N - Step-up 

capacitor 
Connect boost capacitors for the internal DC/DC converter circuit to these pins.  

C12P, C12N - Step-up 
capacitor 

Connect boost capacitors for the internal DC/DC converter circuit to these pins.  

C13P, C13N - Step-up 
capacitor 

Connect boost capacitors for the internal DC/DC converter circuit to these pins.  

C21P, C21N - Step-up 
capacitor 

Connect boost capacitors for the internal DC/DC converter circuit to these pins.  

C22P, C22N - Step-up 
capacitor 

Connect boost capacitors for the internal DC/DC converter circuit to these pins.  

VCI1  I/O MPU Reference voltage of step-up circuit. It does not need capacitor. 
AVDD I Stabilizing 

capacitor 
Internally generated voltage output pad for source driver block. 

VGH  I Stabilizing 
capacitor 

Liquid crystal drive power supply.  

VGL  
I Stabilizing 

capacitor 
Liquid crystal drive power supply.  

VCL  O Stabilizing 
capacitor  

VCOML drive power supply.  

Source/Gate Driver 
G1~G119 
G2~G220 

O 
LCD Output gate driver signals, which has the swing from VGH to VGL 
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Signal  I/O  
Connected 
with  

Function  

S1~S528 O LCD Output source driver signals. The D/A converted 64-gray-scale analog voltage is output. 
Pads for power supplies 
GVDD O MPU Reference voltage ofr grayschale voltage generator.  
VCOM  O TFT panel 

common 
electrode 

Power supply to TFT panel’s common electrode. VCOM alternates between VCOMH and 
VCOML. The alternating cycle is set by the pin TEST01. 

VCOMH  O MPU The High level of VCOM amplitude. The output level can be adjusted by register setting (VCM 
bits). 

VCOML  O MPU The Low level of VCOM amplitude. The output level can be adjusted by instruction (VML bits). 
VCOMR  I Variable 

resistor or 
open 

Reference voltage for VCOMH. 
VCOMH voltage can be adjusted externally by inserting a variable resistor between GVDD and 
VSS.  Leave this pin open when not in use. 

VGS - GND Reference level for the grayscale voltage generating circuit.  
VDD_18V I/O Stabilizing 

capacitor 
Power for internal logic circuit from internal Voltage regulator. 

VSS - GND Internal logic GND and Charge pump GND.  
VDD3 - Power supply Power supply to the interface pins: RESET*, CS*, WR, RD*, RS, DB17-0, VSYNC, HSYNC, 

DOTCLK, ENABLE. VDD3 = 1.65V ~ 3.6V. VDD_18V ≥VDD3. In case of COG, connect to VCI 
on the FPC if VDD3=VDD, to prevent noise.  

VSSA  - GND Analog GND (for logic regulator and liquid crystal power supply circuit): VSSA = 0V. In case of 
COG, connect to GND on the FPC to prevent noise.  

VCI  I 
Power supply 

Power supply to the liquid crystal power supply analog circuit. Connect to an external power 
supply of 2.5V ~ 3.6V.  

VREF I/O Reference 
power supply  

Reference voltage for grayscale voltage generator. Stabilizing capacitor may be need if VREF 
fluctuate. 

Misc. Signal    
TEST01 O Open Test pin. Leave it open 
FLM O - MCU synchronization pin.  Leave it open when not in use. 
EN_EXCLK I - Enable External Clock. Connect to VSS when not in use. 
EXCLK I - External clock input pin.  Connect to VSS when not in use. 
DUMMY1~2 - Open Dummy pins. Leave them open.  
DUMMY3~9 - Open Dummy pins. Leave them open.  
DUMMY10  Open Dummy pins. Leave them open.  
DUMMY11~16  Open Dummy pins. Leave them open. 
DUMMY17~25 - Open Dummy pins. Leave them open. 
DUMMY26~33  Open Dummy pins. Leave them open. 
DUMMY34~37  Open Dummy pins. Leave them open. 
TEST0~TEST1 I VSS Test pins. Connect to VSS. 
TEST2~TEST7 I Open Test pins. Leave it open. 
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5. INSTRUCTIONS 
5.1. Outline 

The OTM2201A supports 18-bit data bus interface to access 

command register to configure system. When the command 

register accessing is desired, sending the command information to 

specify which index register would be accessed and following the 

data to that control register. Moreover, register accessing 

operation should cooperate with RS, /WR, /RD signal for 

OTM2201A to recognize the control instruction. And command 

instruction can be accomplished by using all system interfaces 

(18-bit, 16-bit, 9-bit, 8-bit 68-/80- system and SPI). The 

corresponding pin assignment of different system interface are 

shown in Figure 5-1 to Figure 5-6  

 

The instruction can be categorized into 8 groups. And the 8 groups 

are: 

1. Specify the index of register 

2. Read a status 

3. Display control 

4. Power management Control 

5. Graphics data processing 

6. Set internal GRAM address 

7. Transfer data to and from the internal GRAM 
8. Internal grayscale γ-correction 
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Figure 5-6 
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5.2. Instruction 

Table 5-1 Instruction List Table 
Upper 8-bit Lower 8-bit R/W RS Register 

No 
Register 

CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CB0 
W 0 - Index - - - - - - - - ID7 ID6 ID5 ID4 ID3 ID2 ID1 ID0 

R 0 - Status 
Read - - - - - - - L8 L7 L6 L5 L4 L3 L2 L1 L0 

R 1 00h 
Device 
Code 
Read 

0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 1 

W 1 01h 
Driver 
Output 
Control 

VSPL 
 (0) 

HSPL 
(0) 

DPL  
(0) 

EPL   
(0) 0 SM  

(0) 
GS  
(0) 

SS  
 (0) 0 0 0 NL4   

(1) 
NL3   
(1) 

NL2   
(1) 

NL1  
(0) 

NL0  
(0) 

W 1 02h 
LCD AC 

Drive 
Control 

0 0 0 0 0 0 INV1 
(0) 

INV0 
(1) 0 0 0 0 0 0 0 FLD 

(0) 

W 1 03h Entry 
Mode 0 0 0 BGR  

(0) 0 0 MDT1 
(0) 

MDT0
(0) 0 0 ID1  

(1)
ID0   
(1) 

AM   
(0) 0 0 0 

W 1 04h-05h Setting 
Disabled - 

W 1 07h Display 
control  0 0 0 FLM_MON 

(0) 0 0 0 0 0 0 0 GON 
(0) 

CL  
(0) 

REV   
(0) 

D1   
(0) 

D0   
(0) 

W 1 08h Blanking 
Control 0 0 0 0 FP3  

(1) 
FP2  
(0) 

FP1  
(0) 

FP0  
(0) 0 0 0 0 BP3   

(1) 
BP2   
(0) 

BP1  
(0) 

BP0  
(0) 

W 1 09h-0Ah Setting 
Disabled - 

W 1 0Bh 
Frame 
cycle 

control 

NO3   
(0) 

NO2  
(0) 

NO1  
(0) 

NO0 
(1) 

SDT3  
(0) 

SDT2  
(0) 

SDT1 
(0) 

SDT0 
(1) 0 0 0 0 RTN3  

(0) 
RTN2  

(0) 
RTN1 

(0) 
RTN0 

(0) 

W 1 0Ch 
External 
interface 
control  

0 0 0 0 0 0 0 RM  
(0) 0 0 0 DM   

(0) 0 0 RIM1 
(0) 

RIM0 
 (0) 

W 1 0Dh-0Eh Setting 
Disabled  

W 1 0Fh Oscillator 
Control 0 0 0 FOSC4 

(0) 
FOSC3

(0) 
FOSC2

(1) 
FOSC1

(0) 
FOSC0

(1) 0 0 0 0 0 0 0 OSCON
(1) 

W 1 10h 
Power 
Control 

(1) 
0 0 0 0 SAP 

(0) 
SAP2 

(0) 
SAP1 

(1) 
SAP0 
 (0) 0 0 0 0 0 0 DSTB

(0) 
STB  
(0) 

W 1 11h 
Power 
Control 

(2) 
0 0 0 APON 

(0) 
PON3

(0) 
PON2

(0) 
PON1 

(0) 
PON 
 (0) 0 AB_VCI1

(0) 
AON
(0)

VCI1_EN 
(0) 

VC3 
(0) 

VC2   
(0) 

VC1  
(0) 

VC0  
(0) 

W 1 12h 
Power 
Control 

(3) 
0 BT2 

(0) 
BT1 
(0) 

BT0 
(0) 0 0 DCI1 

(0) 
DCI0 
(0) 0 0 DC21

(0)
DC20 

(0) 0 0 DC31 
(0) 

DC30 
(0) 

W 1 13h 
Power 
Control 

(4) 
0 0 0 DCR_EX 

(0) 0 DCR2
(0) 

DCR1
(0) 

DCR0
(0) 0 GVD6 

(0) 
GVD5

(0)
GVD4 

(0) 
GVD3  

(0) 
GVD2  

(0) 
GVD1 

(0) 
GVD0 

(0) 

W 1 14h 
 

Power 
Control 

(5) 

VCOMG 
(1) 

VCM6 
(0) 

VCM5 
(0) 

VCM4 
(0) 

VCM3
(0) 

VCM2
(0) 

VCM1
(0) 

VCM0
(0) 

VCMR
(0)

VML6 
(0) 

VML5
(0)

VML4 
(0) 

VML3 
(0) 

VML2 
(0) 

VML1
(0) 

VML0 
(0) 

W 1 15h 
VCI 

Period 
Setting 

0 0 0 0 0 0 0 0 0 VCIR2 
(0) 

VCIR1
(0)

VCIR0 
(0) 0 0 0 0 

- - 16h-19h Setting 
Disabled - 

W 1 20h RAM 
Address 0 0 0 0 0 0 0 0 AD7  

(0)
AD6  
(0) 

AD5  
(0)

AD4   
(0) 

AD3   
(0) 

AD2   
(0) 

AD1  
(0) 

AD0  
(0) 

W 1 21h RAM 
address 0 0 0 0 0 0 0 0 AD15 

(0)
AD14 
 (0) 

AD13 
(0)

AD12  
(0) 

AD11  
(0) 

AD10  
(0) 

AD9  
(0) 

AD8  
(0) 

W 1 22h GRAM 
data Data format is interface dependent. 

- - 23h-27h Setting 
Disabled - 

W 1 28h Software 
Reset 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 

- - 29h-2Fh Setting 
Disabled - 

W 1 30h 

Gate 
Scan 
Start 

Position 

0 0 0 0 0 0 0 0 0 0 0 SCN4 
(0) 

SCN3 
(0) 

SCN2 
(0) 

SCN1
(0) 

SCN0 
(0) 

W 1 31h 
Vertical 
Scrolling 
Control 1 

0 0 0 0 0 0 0 0 SEA7
(1)

SEA6 
(1) 

SEA5
(0)

SEA4 
(1) 

SEA3 
(1) 

SEA2 
(0) 

SEA1 
(1) 

SEA0 
(1) 

W 1 32h 
Vertical 
Scrolling 
Control 2 

0 0 0 0 0 0 0 0 SSA7
(0)

SSA6 
(0) 

SSA5
(0)

SSA4 
(0) 

SSA3 
(0) 

SSA2 
(0) 

SSA1 
(0) 

SSA0 
(0) 

W 1 33h 
Vertical 
Scrolling 
Control 3 

0 0 0 0 0 0 0 0 SST7
(0)

SST6 
(0) 

SST5
(0)

SST4 
(0) 

SST3 
(0) 

SST2 
(0) 

SST1 
(0) 

SST0 
(0) 

W 1 34h 
Partial 
Screen 
Area 1 

0 0 0 0 0 0 0 0 SE17
(1)

SE16 
(1) 

SE15
(0)

SE14 
(1) 

SE13 
(1) 

SE12 
(0) 

SE11 
(1) 

SE10 
(1) 

W 1 35h 
Partial 
Screen 
Area 2 

0 0 0 0 0 0 0 0 SS17
(0)

SS16 
(0) 

SS15
(0)

SS14 
(0) 

SS13 
(0) 

SS12 
(0) 

SS11 
(0) 

SS10 
(0) 

W 1 36h 

Horizontal 
Window 
Address 

1 

0 0 0 0 0 0 0 0 HEA7
(1)

HEA6 
(0) 

HEA5
(1)

HEA4 
(0) 

HEA3 
(1) 

HEA2 
(1) 

HEA1
(1) 

HEA0 
(0) 
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W 1 37h 

Horizontal 
Window 
Address 

2 

0 0 0 0 0 0 0 0 HSA7
(0)

HSA6 
(0) 

HSA5
(0)

HSA4 
(0) 

HSA3 
(0) 

HSA2 
(0) 

HSA1
(0) 

HSA0 
(0) 

W 1 38h 

Vertical 
Window 
Address 

1 

0 0 0 0 0 0 0 0 VEA7
(1)

VEA6 
(1) 

VEA5
(0)

VEA4 
(1) 

VEA3 
(1) 

VEA2 
(0) 

VEA1 
(1) 

VEA0 
(1) 

W 1 39h 

Vertical 
Window 
Address 

2 

0 0 0 0 0 0 0 0 VSA7
(0)

VSA6 
(0) 

VSA5
(0)

VSA4 
(0) 

VSA3 
(0) 

VSA2 
(0) 

VSA1 
(0) 

VSA0 
(0) 

- - 3Ah-49h Setting 
Disabled - 

W 1 50h Gamma 
Control 1 0 0 0 0 PVR3V8

3 
PVR3V8

2 
PVR3V8

1 
PVR3V8

0 0 0 0 0 PVR3V1 
3 

PVR3V1 
2 

PVR3V1
1 

PVR3V1
0 

W 1 51h Gamma 
Control 2 0 0 0 0 PVR3V43

3 
PVR3V43

2 
PVR3V43

1 
PVR3V43

0 0 0 0 0 PVR3V20 
3 

PVR3V20 
2 

PVR3V20
1 

PVR3V20
0 

W 1 52h Gamma 
Control 3 0 0 0 0 PVR3V62

3 
PVR3V62

2 
PVR3V62

1 
PVR3V62

0 0 0 0 0 PVR3V55 
3 

PVR3V55 
2 

PVR3V55
1 

PVR3V55
0 

W 1 53h Gamma 
Control 4 0 0 0 0 PRP1

3 
PRP1

2 
PRP1

1 
PRP1

0 0 0 0 0 PRP0 
3 

PRP0 
2 

PRP0
1 

PRP0 
0 

W 1 54h Gamma 
Control 5 0 0 0 0 NVR3V8

3 
NVR3V8

2 
NVR3V8

1 
NVR3V8

0 0 0 0 0 NVR3V1 
3 

NVR3V1 
2 

NVR3V1
1 

NVR3V1
0 

W 1 55h Gamma 
Control 6 0 0 0 0 NVR3V43

3 
NVR3V43

2 
NVR3V43

1 
NVR3V43

0 0 0 0 0 NVR3V20 
3 

NVR3V20 
2 

NVR3V20
1 

NVR3V20
0 

W 1 56h Gamma 
Control 7 0 0 0 0 NVR3V62

3 
NVR3V62

2 
NVR3V62

1 
NVR3V62

0 0 0 0 0 NVR3V55 
3 

NVR3V55 
2 

NVR3V55
1 

NVR3V55
0 

W 1 57h Gamma 
Control 8 0 0 0 0 PRN1

3 
PRN1

2 
PRN1

1 
PRN1

0 0 0 0 0 PRN0 
3 

PRN0 
2 

PRN0
1 

PRN0 
0 

W 1 58h Gamma 
Control 9 0 0 0 PVR1V63 

4 
PVR1V63

3 
PVR1V63

2 
PVR1V63

1 
PVR1V63

0 0 0 0 PVR1V0 
4 

PVR1V0 
3 

PVR1V0 
2 

PVR1V0
1 

PVR1V0
0 

W 1 59h 
Gamma 
Control 

10 
0 0 0 NVR1V63 

4 
NVR1V63

3 
NVR1V63

2 
NVR1V63

1 
NVR1V63

0 0 0 0 NVR1V0 
4 

NVR1V0 
3 

NVR1V0 
2 

NVR1V0
1 

NVR1V0
0 

- - 60h-7Fh Setting 
Disabled - 

The following are detailed explanations of instructions with illustrations of instruction bits (CB15-0) assigned to each interface.  

 

5.2.1. Index Register (IR) 

R/W RS CB15 CCB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CB0

W 0 ∗  ∗  ∗ ∗  ∗  ∗ ∗ ∗ ID7 ID6 ID5 ID4 ID3 ID2 ID1 ID0

The index register specifies the index (R00h ~ R8Fh) of a control register. The index range is from “0000_0000” to “1111_1111” in binary 

format. 

 

5.2.2. Status Register (SR) 

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CB0

R 0 0 0 0 0 0 0 0 L8 L7 L6 L5 L4 L3 L2 L1 L0

An internal status of the OTM2201A can be accessed by status read register. L7-0: Indicate the current position of the line which liquid 

crystal is being driven.  

 

5.2.3. Device code Read (R00h) 

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CB0

W 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 1 

The device code can be changed by modifing metal layer. 
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5.2.4. Driver Output Control Register (R01h) 

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CB0

W 1 VSPL HSPL DPL EPL 0 SM GS SS 0 0 0 NL4 NL3 NL2 NL1 NL0

Default Value 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 

 

VSPL:  Polarity of Vsync, 

    VSPL = 0: Vsync is active low. 

    VSPL = 1: Vsync is active high. 

 

HSPL:  Polarity of Hsync, 

    HSPL = 0: Hsync is active low. 

    VSPL = 1: Vsync is active high. 

DPL:  Polarity of DOTCLK, 

    DPL = 0: Data is fetched at rising edge. 

    DPL = 1: Data is fetched at falling edge. 

 

EPL:  Polarity of ENABLE in RGB interface, 

    EPL = 0:  ENABLE = low; data write enabled. 

         ENABLE = high, data write disabled. 

    EPL = 1:  ENABLE = high, data write enabled. 

         ENABLE = low, data write disabled. 

 

Table 5-2 

EPL ENABLE RAM Write RAM Address

0 0 Valid Updated 

0 1 Invalid Held 

1 1 Valid Updated 

1 0 Invalid Held 

 

SM:  Set the scan mode of the gate driver output. Moreover, SM 

can cooperate with GS for different LCD panel gate line 

layout. The combination of GS and SM bit are summarized at 

Figure 5-3 

 

Table 5-3 

SM GS Shift Direction (begin,…..,end) 

0 0 G1, G2, G3, G4…………G217, G218, G219, G220

0 1 G220, G219, G218, G217…………G4, G3, G2, G1

1 0 G1, G3, G5, G217, G219, ……G2, G4, G218, G220

1 1 G220, G218, G216, G4, G2, ……G219, G217, G3, G1

GS: Shift direction of the gate driver output selection. When  

 

GS = “0”, gate driver shift from G1 to G220.  

GS = “1”, gate driver shift from G220 to G1.  

 

SS:  Shift direction of the source driver output selection. 

When SS = “0”, source driver shift from S1 to S528. When 

SS = “1”, source driver shift from S528 to S1. Moreover, SS 

can cooperate with BGR for different color filter 

configuration of LCD panel. The combination of SS and 

BGR bit are summarized at Table 5-4. 

 

Table 5-4 

SS=0;BGR=0; S1 S2 S3  S526 S527 S528

SS=0;BGR=1; S1 S2 S3  S526 S527 S528

SS=1,BGR=0; S1 S2 S3  S526 S527 S528

SS=1,BGR=1; S1 S2 S3  S526 S527 S528

 

 

 

Note. When SM=1,NL setting is disable. 
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NL[4:0]:  Set the number of line to be driven, Table 5-5 shows the details. 

Table 5-5 

NL4 NL3 NL2 NL1 NL0 Display Size Lines Driven gate lines 

0 0 0 0 0 Setting disabled Setting disabled Setting disabled 

0 0 0 0 1 528 x 8 dots 8 G1 ~ G8 

0 0 0 1 0 528 x 16 dots 16 G1 ~ G16 

0 0 0 1 1 528 x 24 dots 24 G1 ~ G24 

0 0 1 0 0 528 x 32 dots 32 G1 ~ G32 

0 0 1 0 1 528 x 40 dots 40 G1 ~ G40 

0 0 1 1 0 528 x 48 dots 48 G1 ~ G48 

0 0 1 1 1 528 x 56 dots 56 G1 ~ G56 

0 1 0 0 0 528 x 64 dots 64 G1 ~ G64 

0 1 0 0 1 528 x 72 dots 72 G1 ~ G72 

0 1 0 1 0 528 x 80 dots 80 G1 ~ G80 

0 1 0 1 1 528 x 88 dots 88 G1 ~ G88 

0 1 1 0 0 528 x 96 dots 96 G1 ~ G96 

0 1 1 0 1 528 x 104 dots 104 G1 ~ G104 

0 1 1 1 0 528 x 112 dots 112 G1 ~ G112 

0 1 1 1 1 528 x 120 dots 120 G1 ~ G120 

1 0 0 0 0 528 x 128 dots 128 G1 ~ G128 

1 0 0 0 1 528 x 136 dots 136 G1 ~ G136 

1 0 0 1 0 528 x 144 dots 144 G1 ~ G144 

1 0 0 1 1 528 x 152 dots 152 G1 ~ G152 

1 0 1 0 0 528 x 160 dots 160 G1 ~ G160 

1 0 1 0 1 528 x 168 dots 168 G1 ~ G168 

1 0 1 1 0 528 x 176 dots 176 G1 ~ G176 

1 0 1 1 1 528 x 184 dots 184 G1 ~ G184 

1 1 0 0 0 528 x 192 dots 192 G1 ~ G192 

1 1 0 0 1 528 x 200 dots 200 G1 ~ G200 

1 1 0 1 0 528 x 208 dots 208 G1 ~ G208 

1 1 0 1 1 528 x 216 dots 216 G1 ~ G216 

1 1 1 0 0 528 x 220 dots 220 G1 ~ G220 

1 1 1 0 1 Setting disabled Setting disabled Setting disabled 

1 1 1 1 0 Setting disabled Setting disabled Setting disabled 

1 1 1 1 1 Setting disabled Setting disabled Setting disabled 
Note:  Back porch and a front porch (set with BP/FP bits respectively) are inserted before/ after driving all gate lines,  

 

 Appendix



 Preliminary
  OTM2201A

   

 

© ORISE Technology Co., Ltd. 
Proprietary & Confidential 

16 MAY. 05, 2009
Preliminary Version: 0.2

 

5.2.5. LCD AC Drive Control (R02h)  

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CB0

W 1 0 0 0 0 0 0 INV1 INV0 0 0 0 0 0 0 0 FLD

Default Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

INV[1:0]: 

Set the interlaced scanning method. 

FLD: 

Set the inversion method. 

Table 5-6 

INV[1:0] FLD Description 

0 Frame Inversion 
00 

1 Setting Disable 

0 Line Inversion 
01 

1 Setting Disable 

0 Setting Disable 
10 

1 Setting Disable 

0 No Inversion, active when VCOM is low 
11 

1 No Inversion, active when VCOM is high

 
5.2.6. Entry Mode (R03h) 

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CB0

W 1 0 0 0 BGR 0 0 MDT1 MDT0 0 0 I/D1 I/D0 AM 0 0 0 

Default Value 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 

 

BGR: Set the RGB assignment order, 
- BGR = 0;  
{DB[17:12], DB[11:6], DB[5:0]} is assigned to {R, G, B}. 
 
- BGR = 1; 
{DB[17:12], DB[11:6], DB[5:0]} is assigned to {B, G, R}. 
 
MDT1: When MDT1=1, the number of transfer of 1-pixel for 
68-/80-system 8-bit mode and 68-/80-system 16-bit mode would 
be three times and two times respectively.   Set MDT1=0 when 
other interface is in operation. 
 
MDT0: When 8-/16-bit of 68-/80-system interfaces is under use 
and MDT1 = 1, MDT0 defines the color depth. 

More detail see section 7.1.2 and 7.1.4 

I/D1-0:  To specify address counter increment /decrement 

automatically function while GRAM is accessing. 

I/D1-0=11: increment automatically 

I/D1-0=00: decrement automatically.  

ID1-0 setting can cooperate with AM bit to set the data updating 

direction.  

 

AM: To set the update direction when writing data to GRAM. If 

AM=1, data will write in vertical direction. If AM=0, data will write in 

horizontal direction. Moreover, if a fixed window GRAM accessing 

is desired, the writing direction can be set by ID1-0 and AM bits. 

Figure 5-6 indicated the data updating direction.  
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5.2.7. Display Control (R07h) 

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CB0

W 1 0 0 0 FLM_ 

MON 

0 0 0 0 0 0 0 GON CL REV D1 D0

Default Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

FLM: 

FLM_MON = 1, Enable FLM output. 

FLM_MON = 0, Disable FLM output. 

 

GON: 

GON = 0, Disable gate output. 

GON = 1, Enable gate output. 

 

Table 5-7 

GON Gate Output 

0 All gates output equal to VGL 

1 Gate output enabled. (VGH/VGL) 

CL: 8-color mode selection. When CL=1 OTM2201A enter to 

8-color mode. When CL=0, OTM2201A is in normal operation 

mode.  

 

REV:  To set the grayscale corresponding to normally white or 

normally black LCD panel from same data input.  

Table 5-8 summarized REV bit function.  

 

Table 5-8 

Source Driver Output 
REV 

GRAM 

data Positive Polarity Negative Polarity

0 

18’h00000 

 

18’h3FFFF 

V63 

 

V0 

V0 

 

V63 

1 

18’h00000 

 

18’h3FFFF 

V0 

 

V63 

V63 

 

V0 

 

D1-0:  To set the internal operation, source driver output and 

VCOM output function. When D1-0=00; OTM2201A is set 

to standby mode. The combination of D1-0 and AM bit is 

summarized at Table 5-9. 

 

Table 5-9 

D1 D0 GON Source output Gate driver VCOM Display

0 0 X VSSA VGL VSSA Off 

0 VSSA VGL VSSA Off 
0 1

1 VSSA Operate VSSA On 

0 White(normally White) VGL Operate Off 
1 0

1 Black(normally Black) Operate Operate On 

0 Normal display VGL Operate Off 
1 1

1 Normal display Operate Operate On 
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5.2.8. Blanking Control (R08h) 

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CB0

W 1 0 0 0 0 FP3 FP2 FP1 FP0 0 0 0 0 BP3 BP2 BP1 BP0

Default Value 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 

 

FP3-0: Set the amount of blank period of front porch 

BP3-0: Set the amount of blank period of back porch 

 

Table 5-10 summarized the function of FP3-0/BP3-0 setting.  

When setting this register, make sure that: 

BP + FP ≤ 16 lines 

FP ≥ 2 lines 

BP ≥ 2 lines 

In external display interface mode, a back porch (BP) period starts 

on the falling edge of the VSYNC signal, followed by a display 

operation period. After driving the number of lines set with NL bits, 

a front porch period starts. After the front porch period, a blank 

period continues until the next input of VSYNC signal. Be aware 

that different interface mode, has different BP/ FP setting. Figure 

5-7 summarized the setting for each interface mode. 

 

 

Table 5-10 
FP3 FP2 FP1 FP0 Number of lines for the Front Porch 
BP3 BP2 BP1 BP0 Number of lines for the Back Porch 

0 0 0 0 Setting disabled 
0 0 0 1 Setting disabled 
0 0 1 0 2 lines 
0 0 1 1 3 lines 
0 1 0 0 4 lines 
0 1 0 1 5 lines 
0 1 1 0 6 lines 
0 1 1 1 7 lines 
1 0 0 0 8 lines 
1 0 0 1 9 lines 
1 0 1 0 10 lines 
1 0 1 1 11 lines 
1 1 0 0 12 lines 
1 1 0 1 13 lines 
1 1 1 0 14 lines 
1 1 1 1 Setting disabled 

 

 
Figure 5-7 Front porch and back porch function diagram 
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5.2.9. Frame Cycle Control (R0Bh) 

R/W RS CB15 CB14 CB13 CB12 CB11 CB10 CB9 CB8 CB7 CB6 CB5 CB4 CB3 CB2 CB1 CB0

W 1 NO3 NO2 NO1 NO0 SDT3 SDT2 SDT1 SDT0 0 0 0 0 RTN3 RTN2 RTN1 RTN0

Default Value 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 

 

NO[3:0]: Set the amount of non-overlap of gate output. 

Table 5-11 

Amount of non-overlap 

RGB Operation 
NO3 NO2 NO1 NO0 

Internal 
Operation 
(Internal 

CLK) 
18-bit 

(dot CLK)

6-bit 

(dot CLK)

0 0 0 0 Disabled Disabled Disabled

0 0 0 1 1 8 24 

0 0 1 0 2 16 48 

0 0 1 1 3 24 72 

0 1 0 0 4 32 96 

0 1 0 1 5 40 120 

0 1 1 0 6 48 144 

0 1 1 1 7 56 168 

1 0 0 0 8 64 192 

1 0 0 1 9 72 216 

1 0 1 0 10 80 240 

1 0 1 1 Disabled 88 264 

1 1 0 0 Disabled 96 288 

1 1 0 1 Disabled 104 312 

1 1 1 0 Disabled 112 336 

1 1 1 1 Disabled 120 360 

 

SDT[3-0]: Set the delay from gate edge to source output. 

Table 5-12 

Amount of non-overlap 

RGB Operation 
SDT3  SDT2 SDT1 SDT0 

Internal 
Operation 
(Internal 

CLK) 
18-bit 

(dot CLK)

6-bit 

(dot CLK)

0 0 0 0 Disabled Disabled Disabled

0 0 0 1 1 8 24 

0 0 1 0 2 16 48 

0 0 1 1 3 24 72 

0 1 0 0 4 32 96 

0 1 0 1 5 40 120 

0 1 1 0 6 48 144 

0 1 1 1 7 56 168 

Amount of non-overlap 

RGB Operation 
SDT3  SDT2 SDT1 SDT0

Internal 
Operation 
(Internal 

CLK) 
18-bit 

(dot CLK)

6-bit 

(dot CLK)

1 0 0 0 8 64 192 

1 0 0 1 9 72 216 

1 0 1 0 10 80 240 

1 0 1 1 Disabled 88 264 

1 1 0 0 Disabled 96 288 

1 1 0 1 Disabled 104 312 

1 1 1 0 Disabled 112 336 

1 1 1 1 Disabled 120 360 

 

RTN3-0:  Set the clock cycle per line Table 5-13 summarized the 

function of PTG1-0 setting. 

Table 5-13  

RTN3 RTN2 RTN1 RTN0 Clock Cycles per line 

0 0 0 0 32 clocks 

0 0 0 1 34 clocks 

0 0 1 0 36 clocks 

0 0 1 1 38 clocks 

0 1 0 0 40 clocks 

0 1 0 1 42 clocks 

0 1 1 0 44 clocks 

0 1 1 1 46 clocks 

1 0 0 0 48 clocks 

1 0 0 1 50 clocks 

1 0 1 0 52 clocks 

1 0 1 1 54 clocks 

1 1 0 0 56 clocks 

1 1 0 1 58 clocks 

1 1 1 0 60 clocks 

1 1 1 1 62 clocks 
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PCN & TECH SPECS CHANGES

https://www.crystalfontz.com/products/176220m/datasheets/2019/CFAF176220M-T_v2.0.pdf

PCN
Current Data Sheet version: v2.0
Since last revision (1.0):
 Deleted all references to controller “Sitronix ST7773” and replaced with “Orise Tech OTM2201A”.
  Wherever listed, changed depth from “3.40 maximum” to “3.20 Nominal (includes tabs)” and “3.50 Maximum” 

millimeters (includes tabs and tolerance).
 Deleted “ID” and “IMO” from System Block Diagram / Circuit Example. Not on this module.
 In DC Characteristics (3.0v Operation) (Pg. 13), changed “Logic Supply Voltage” minimum from “+2.7v” to “+2.5v” 

and maximum from “+3.3v” to “”+3.6v”. Changed “Input” and “Output” voltages based on VLOGIC typical as “+3.3v” 
instead of “+2.8v”.

 Misc.: many small changes in Optical Characteristics, revised Sample Code, added new specs, and care & 
handling cautions.

TECH SPECS
     * Add Bend Radius:.95
     * Change Module Overall Depth “2.45” to Data Sheet’s Nominal measurement (including tabs) “3.20”.
     * Allen added Overall, FPC unfolded, so you could add that as well. See page 8 for dimensions.

Please let me know if you have any questions.

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