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REVISION HISTORY

DATA SHEET

Data Sheet Release Date: 2013/02/26

Modified Module Outline Drawing to include dimensions for Mounting Pegs and
Backlight Tabs. A few additional changes were made to bring drawing up to
current standards. See Module Outline Drawings (Pg. 8).

2013/02/26

About Variations

We work continuously to improve our products. Because display technologies are quickly evolving, these
products may have component or process changes. Slight variations (for example, contrast, color, or intensity)
between lots are normal. If you need the highest consistency, whenever possible, order and arrange delivery for
your production runs at one time so your displays will be from the same lot.

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 Data Sheets 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 © 2013 by Crystalfontz America, Inc., 12412 East Saltese Avenue, Spokane Valley, WA 99216-0357 U.S.A.
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MAIN FEATURES

FEATURES

U 42 x 65 module consists of an LCD panel, a COG (Chip On Glass) driver IC, and an FFC (Flat Flexible Cable) that
mates with ZIF Connectors (Pg. 10).

U4 Module Dimensions.

® Active Areais 13.84 (W) x 21.43 (H) millimeters.

® Overall dimension in millimeters is 22.40 (W) x 34.00 FFC folded (H) x 4.8 maximum excluding backlight tabs
(D).

Built-in Sitronix ST7565P or compatible controller.

SPI (4-wire Serial Peripheral Interface) interface.

White edge-lit LED backlight FSTN black glass negative transmissive mode display. Displays illuminated white pix-
els on a dark background.

Wide temperature range for operation is -20°C to +70°C.
RoOHS compliant.
Factories have I1SO certification.

Our partner manufacturer has completed a Declaration of Conformity Data Request: 2002/95/EC Restriction of Haz-
ardous Substances (RoHS) and REACH EC/1097-2006 SVHC Annex 1.

0ODO

Oo0oO0d

MODULE CLASSIFICATION INFORMATION

O 6 ©6 0 6 06O 06

O | Brand Crystalfontz America, Inc.

@ | Display Type O — Chip On Glass

© | Number of Pixels (Width) 42 Pixels

O | Number of Pixels (Height) 65 Pixels

® | Model Identifier A

® | Backlight Type & Color T — LED, white

@ | Fluid Type, Image (Positive or Negative), & LCD Glass T FSTN, negative, black
Color

©® | Polarizer Film Type, Wide Temperature (WT) Range, & L — Transmissive, WT,
View Angle (O ‘Clock) 12:00%

INote: For more information on Viewing Angle, see Definition of 6:00 O'clock and 12:00 O'clock

Viewing Angles (Pg. 19).
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LCD GLASS POLARIZER BACKLIGHT
PART NUMBER | FLUID COLOR IMAGE FILM COLOR/TYPE
CFAO4265A-TTL | FSTN black negative | transmissive | white edge LEDs
Additional variants (same form factor, different LCD mode or backlight):

CFAO4265A-TFK

FSTN

light grey

positive

transflective

white edge LEDs

Page 6


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

P
"

Crystalfontz America, Inc.
www.crystalfontz.com

CFAO4265A-TTL Graphic LCD Module Data Sheet
Data Sheet Release 2013/02/26

MECHANICAL SPECIFICATIONS

Page 7

PHYSICAL CHARACTERISTICS

ITEM

SIZE

Pixels

Number of Pixels

42 x 65 = 2,730 pixels

Pixel Size

0.02 (W) x 0.02 (H) mm

Pixel Pitch

0.31 (W) x 0.31 (H) mm

Viewing Area Width and Height

Millimeters: 19.0 (W) x 23.35 (H) mm
Inches: 0.75" (W) x 0.92" (H)

Active Area Diagonal

Millimeters: 25.5 mm
Inches: 1.00"

Active Area Width and Height

Millimeters: 13.84 (W) x 21.43 (H) mm
Inches: 0.54" (W) x 0.84" (H)

Overall Module Outline Width

Millimeters: 22.40 (W)) mm
Inches: 0.88" (W)

Overall Module Outline Height

With FFC folded:
Millimeters: 34.00 (H) mm
Inches: 1.33" (H)

With FFC unfolded:
Millimeters: 52.25 (H) mm
Inches: 2.06" (H)

Module Depth

Nominal (excludes backlight tabs):
Millimeters: 4.80 (D) mm
Inches: 0.19" (D)

Maximum (includes backlight tabs):
Millimeters: 7.55 (D) mm
Inches: 0.30" (D)

FFC Bend Radius

>R2.0 mm

Weight

6 grams (typical)
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7.55 Maximum (backlight tab included)

4.80 Nominal
22.40 Overall 1.60
19.00 VA 1.40
13.84 AA 5.75
8.007 Mounting Pegs 1.50
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ZIF CONNECTORS

Choices for ZIF connectors include these Hirose connectors from Digi-Key:
® Digi-Key HFN420CT-ND, Hirose Electric Co Ltd. FH19C-20S-0.5SH(05)
® Digi-Key HFK120CT-ND, Hirose Electric Co Ltd. FH12A-20S-0.5SH(55)
® Digi-Key HFJ120CT-ND, Hirose Electric Co Ltd. FH12-20S-0.5SH(55)
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http://parts.digikey.com/1/parts/293258-conn-fpc-ffc-20pos-5mm-horz-smd-fh12a-20s-0-5sh-55.html
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SYSTEM BLOCK DIAGRAM
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You must provide and connect

capacitors C1 to C11 in order for the
Sitronix ST7565 controller to generate

the supply voltages for the LCD.

Figure 2. System Block Diagram
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DRIVING METHOD

SPECIFICATION

Duty 1/65
Bias 1/9
ABSOLUTE MAXIMUM RATINGS
3 [ 3| 3
ABSOLUTE MAXIMUM RATINGS ”23 % 5
a = =
Operating Temperature* Top -20°C | +70°C
Storage Temperature* Tsr -30°C | +80°C
Humidity (Noncondensing) RH 0% 90%
Input Voltage \4 Ov Vioaic
Supply Voltage for Logic Vpp -0.3v +3.6v
Supply Voltage for LCD Vpp-Vo | -0.3v | +14.5v

Note: Extended exposure to the absolute maximum ratings listed
above may affect device reliability. Stresses beyond those listed
above can cause permanent damage.

Page 12
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1 s _ %
DC TEST o = 5 2
CHARACTERISTICS CONDITIONS = > o B3
> = > <
%) = = =
Supply Voltage TOP =-20°C to }
for Logic +70°C Vop - GND +3.0v +3.3v
VDD =+3.0 +2.0v
[a) Vi
e Input High Voltage Viy +0.8 + Vpp Logic
o Vpp = +3.0v Vpp = +3.0v (Voo)
(a) V|H =+2.4v
=
% Input Low Voltage Vi Ov (GND) +0.2v
-
o) +0.8 + Vpp v
& Output High Voltage Vou Vpp = +3.0v (\I/_og|;
% Vg = +2.4v DD
O
Output Low Voltage VoL Ov (GND) +0.2v
Logic only, not
Supply Current including backlight Vi oaic 0.6 mA 0.8 mA 1.5 mA
)
2
_ Supply voltage Ta = +259C
g for driving LCD A +9.5v
O
-
For detailed information, see DC Characteristics in APPENDIX B: SITRONIX ST7565P CONTROLLER SPECIFICATION
SHEET (Pg. 29).
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z
O
|_
O
o
PIN | SIGNAL | LEVEL =) DESCRIPTION
Low: Controller chip is selected. Communications with the host is
. possible.
1 CSs H/L I
High: Controller chip is not selected. Host interface signals are ignored
by the controller.
Reset signal input.
=== Low: Display controller is reset. The RST pin should be pulsed low
2 RST L I . .
shortly after power is applied.
High: The RST pin should be brought high for normal operation.
R/W = Low:
A0 = High: Command Write.
A0 = Low: Data Write.
3 A0 H/L I
R/W = High:
A0 = High: Status Read.
A0 = Low: Data Read.
4 SCL I Display clock input.
5 Sl | | Serial data input.
Vbp .
6-7 +3.3v — | Supply voltage for logic.
(Viocic)
Y,
8-9 SS ov — | Ground. Must be connected to an external ground.
(GND)
10 Vv o DC/DC voltage converter. Connect a capacitor between this terminal
ouT and Vsg (GND) or Vpp (Vi ogic)-
1 CAP3P DC/DC voltage converter. Connect a capacitor between this terminal
and the CAP1N terminal.
12 CAPIN DC/DC voltage converter. Connect a capacitor between this terminal
and the CAP1P terminal.
13 CAP1P DC/DC voltage converter. Connect a capacitor between this terminal
and the CAP1N terminal.
DC/DC voltage converter. Connect a capacitor between this terminal
14 CAP2P and the CAP2N terminal.
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o
|_
O
o
PIN | SIGNAL | LEVEL &) DESCRIPTION
15 CAP2N DC/DC voltage conv_erter. Connect a capacitor between this terminal
and the CAP2P terminal.
16- VA-VO Multilevel power supply to drive the LCD. The voltage settings are
20 selected using the LCD bias set command.
Note: Backlight pins A (LED+) and K (LED-) are separate tabs on the back of the module. See figure
Location of Backlight Tabs A and K (Pg. 20).



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

£ Crystalfontz America, Inc. CFAO4265A-TTL Graphic LCD Module Data Sheet
. www.crystalfontz.com Data Sheet Release 2013/02/26
A Page 16

PHOTO WITH PINS LABELED (CONTACT SIDE OF FFC)

(2) RST
(4) SCL

(6) Voo (Viosic)
(8) Vss (GND)
(10) Vour

(12) CAP1N
(14) CAP2P
(16) V4

(18) V2

(20) VO

%) o T
O < @9
o ) ©

(7) Voo (Viorc)
(9) Vss (GND)
(11)CAP3P
(13) CAP1P
(15) CAP2N
(17) V3

(19) V1

Figure 3. Photo with Pins Labeled (Contact Side of FFC)

For location of backlight connections, see A (LED+) and K (LED+) on tabs in LED BACKLIGHT (Pg. 20).



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

www.crystalfontz.com Data Sheet Release 2013/02/26
Page 17

{*[: Crystalfontz America, Inc. CFAO4265A-TTL Graphic LCD Module Data Sheet

"

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 static sensitive devices such as expansion cards, motherboards, or integrated
circuits. Ground your body, work surfaces, and equipment.

SITRONIX ST7565P CONTROLLER

The CFAO4265A-TTL uses a Sitronix ST7565P controller. For your reference, the Sitronix ST7565P 65 x 132 Dot Matrix
LCD Controller/Driver specifications (February 23, 2009, 71 pages) are included as an appendix in this Data Sheet. See
APPENDIX B: SITRONIX ST7565P CONTROLLER SPECIFICATION SHEET (Pg. 29).

Here are links to some of the commonly used sections:
® For description of functions, see page 23 in Appendix C.
For display control instruction, see Commands on page 42 of Appendix C.
For initialization parameters, see page 52 in Appendix C.
For DC characteristics, see page 58 in Appendix C.
For host interface timing characteristics (read and write operation sequence), see pages 65-67 of Appendix C.

OPTICAL SPECIFICATIONS

zZ
- s - =
(@) - 8 D < 2
2 | B |z | B =
= ~Z | Z = 2
ITEM @ 3] = a =
View Angle o o
(Vertical, Horizontal) (V)9 CR22 -40 +40
Contrast Ratio CR 2 4
Trise | Ta=25°C 200 ms | 200 ms
LCD Response Time*
Tfall | Ta=25°C 300ms | 300 ms
*Response Time: The amount of time it takes a liquid crystal cell to go from
active to inactive or back again.

TEST CONDITIONS AND DEFINITIONS FOR OPTICAL CHARACTERISTICS

We work to continuously improve our products, including backlights that are brighter and last longer. Slight color
variations from module to module and batch to batch are normal. If you need modules with consistent color, please ask
for a custom order.

Test Conditions.
® Operating Voltage (V| cp): Vop
® Viewing Angle
B Vertical (V)6: 0°
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B Horizontal (H)g): 0°

Frame Frequency: 64 Hz (nominal)
Driving Wa

Waveform: 1/65 Duty, 1/9 Bias
Ambient Temperature (Ta): 25°C

Definition of Operation Voltage (V)

Selected Wave

100% |- oo

Non-selected Wave

ntensity

CR f-mmmmm

. L,,.Luminance of ON segments
Maximum B

CR=Lo /Lo L. Luminance of OFF segments

Vv Driving Voltage (V)

op

Figure 4. Definition of Operation Voltage (Vop) (Negative)

Definition of Response Time (Tr, Tf)

Unselected Selected Unselected
State State State

Light _
Transmitted

100%

Intensity

|
Light = ™7 ] |
Blocked t }
- Tr—! - Tf—!
| | |

Tr = Rise Time

Tf = Fall Time

Figure 5. Definition of Response Time (Tr, Tf) (Negative)
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Definition of Horizontal and Vertical Viewing Angles (CR>2)

Vertical

Horizontal

Figure 6. Definition of Horizontal and Vertical Viewing Angles (CR>2)

Definition of 6:00 O'clock and 12:00 O'clock Viewing Angles

A 6:00 o’clock viewing angle is a bottom viewing angle like what you would see when looking at a cell phone or calculator.
(Display is above eye level.) A 12:00 o’clock viewing angle is a top viewing angle like what you would see when looking
at the gauges in a golf cart or airplane. (Display is below eye level.)

Eyes look down
/
~ = /
S~ - /
~ - /
] < /
Eyes look up <
6:00 O’clock i 12:00 O’clock
Bottom Viewing Angle - Top Viewing Angle

Figure 7. 6:00 O'Clock and 12:00 O’Clock Viewing Angles
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LED BACKLIGHT

LOCATION OF A (LED+) AND K (LED-)

Make connections to your PCB using the tabs A (LED+) and K (LED+) on the back of the module.

-
- -

(K) Cathode (A) Anode

Figure 8. Location of Backlight Tabs A and K
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BACKLIGHT CHARACTERISTICS

CFAO4265A-TTL Graphic LCD Module Data Sheet
Data Sheet Release 2013/02/26

LED Backlight Characteristics

Edge-lit LED backlight has three LEDs.
White LED backlight displays illuminated white pixela on a dark background).

5 s
o = 5 2 2
m s S O =
= | B2 = s | 3
ITEM » =N = - =
Forward Current lLED 12 mA 15 mA
Driving the backlight above 20 mA will shorten its lifetime.
Forward Voltage Vi ED +9.6v +10.8v
Reverse Voltage (Vg VR +15v
White Chromaticity X 0.27 0.31 0.35
CIE (1931)
y 0.25 0.30 0.35
Luminous Intensity* \V} lLep =15 MA | 150 cd/m? | 180 cd/m?2
Uniformity
(minimum/maximum C 70%
X 100%)

significantly brighter.

*The backlight is measured through the LCD. Direct backlight measurement is
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The CFAO4265A-TTL backlight uses LEDs. The backlight is easy to use properly but it is also easily damaged by abuse.

NOTE

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

NOTE

to conserve the LEDSs’ lifetime.

We recommend that the white LED backlight be dimmed or turned off during periods of inactivity

LEDs are “current” devices. The brightness is controlled by 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 will work well in most

applications and is much less complex than a current source.
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CIRCUIT EXAMPLE USING LED DRIVER NCP5007

The CFAO4265A-TTL uses series connected whie LEDs for its backlight. The overall series forward voltage is 9.6v to
10.8v. For long life, we recommend driving the backlight at 122mA. The best way to drive the backlight is to use a switching
supply designed to control current. We have used the NCP5007 LED driver on many designs with good results.

Here is an example circuit:

3.3vto +5v
A
ﬂ 4.7uF
Backlight 3 5 10v
Switcher [>—————— EN Vour . X7R
Enable s 0805
= &
LED Driver T¢csy -
NCP5007 JecasS
1 O
FB . o
l__2 GND Vour -
= MBRO0530
A
———<1 A(LED+)
1uF
L <
25v =— £
X5R ~
0603 A

1%
16.9Q

% <1 K (LED-)

Figure 9. Circuit Example Using LED Driver NCP5007
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PRODUCT RELIABILITY

MODULE RELIABILITY

ITEM SPECIFICATION
Module, excluding backlight. 50,000 to 100,000 hours (typical)
White LED Backlight (I gp < 15 mA) Power-On Hours | % of Initial Brightness
*We recommend that the backlight of the white LED back-
lit modules be dimmed or turned off during periods of <10,000 >70%
inactivity to conserve the white LED backlight lifetime. <50,000 >50%

Conditions: under operating and storage temperature specification limitations, humidity
(noncondensing) RH up to 65%, and no exposure to direct sunlight.

White LEDs do not have the extremely long lifetime typical of red or green LEDs. 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 be 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 LCD 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 it replaces. 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:
® L CD fluid, polarizers, or the LCD manufacturing process. These items may change the appearance of the
display, requiring an adjustment to V. See Sitronix ST7565P_Controller (Pg. 17).

® Backlight LEDs. Brightness may be affected (perhaps the new LEDs have better efficiency) or the current they
draw may change (new LEDs may have a different VF).

® 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.
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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.

CA

RE AND HANDLING PRECAUTIONS

For optimum operation of the module and to prolong its life, please follow the precautions below. Excessive voltage will
shorten the life of the module. You must drive the display within the specified voltage limit. See Absolute Maximum
Ratings (Pg. 12).

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 static sensitive devices such as expansion cards, motherboards, or integrated
circuits. 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.

The display can be mounted vertically onto a front panel using a variety of methods. If the enclosure is plastic, it
can be molded to have the display shap into place. A metal enclosure can use a milled faceplate with mounting
tabs to secure the module. Adhesives can be used, as long as they are not similar to "super-glue" because these
emit vapors that can damage the display over time.

Do not reverse polarity to the power supply connections. Reversing polarity will immediately ruin the module.
Use care to keep the exposed terminals clean.

Sharp bends can damage the LCD panel. Do not crease the cables. Do not bend the cables tightly against the
edge of the panel. Do not repeatedly bend the cable beyond its elastic region. Limit bend radius to at least R2.00
mm.

2.0 mm minimum

Figure 10. Limit FFC Bend Radius
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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.

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.

® 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
B Temperature: 25+5°C
B Humidity: 30~85% RH (noncondensing)
® For visual inspection of active display area
B Source lighting: two 20-Watt or one 40-Watt fluorescent light
B Display adjusted for best contrast
B Viewing distance: 305 cm (about 12 inches)
B 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 LCD modules as accurately as possible. For the photos, we adjust the backlight
(if any) and contrast 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 ACTIVE AREA AND VIEWING AREA

19.00 VA
13.84 AA

23.35 VA
21.43 AA

ACCEPTANCE SAMPLING
DEFECT TYPE AQL*
Major <.65%
Minor <1.0%
* Acceptable Quality Level: maximum allowable error rate or variation from standard
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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

T
S2
IS
# DEFECT TYPE CRITERIA =
1 | Electrical defects 1. No display, display malfunctions, or shorted segments. .
g S Major
2. Current consumption exceeds specifications.
2 | Viewing area defect Viewing area does not meet specifications. Major
3 | Contrast adjustment Contrast adjustment fails or malfunctions. Major
defect
4 | Blemishes or foreign Blemish Defect Size Acceptable Qty
matter on display [ | ||
segments [ || <0.30 mm 3
| [ Minor
HEEN
W] -
I <2 defects within 10 mm of each other
[ [ [ ] 1]
Lo
5 | Blemishes or foreign Defect Size = Defect Size Acceptable Qty
matter outside of display | (Width + Length)/2
segments <0.15 mm Ignore
Length 0.15t0 0.20 mm 3 Minor
Width
L 0.20 to 0.25 mm 2
>0.30 mm 1
6 | Dark lines or scratches Defect Width Defect Length Acceptable Qty
in display area
<0.03 mm <3.0 mm 3
< 0.03t0 0.05 <2.0 mm 2
= Minor
N 5 0.05 to 0.08 <2.0 mm 1
Length 0.08 t0 0.10 <3.0 mm 0
>0.10 >3.0 mm 0
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T
S2
<=
# DEFECT TYPE CRITERIA =
7 | Bubbles between polarizer film and glass Defect Size Acceptable Qty
<0.20 mm Ignore
0.20to 0.40 mm 3 Minor
0.40 to 0.60 mm 2
>0.60 mm 0
8 | Display pattern defect e
| ot
< N
| i 0l i
B c
- Minor
Dot Size Acceptable Qty
((A+B)/2)<0.20 mm
C>0 mm <3 total defects
((D+E)/2)<0.25 mm <2 pinholes per digit
((F+G)/2)<0.25 mm
9 | Backlight defects 1. Light fails or flickers.*
2. Color and luminance do not correspond to specifications.*
3. Exceeds standards for display’s blemishes, foreign matter, Minor
dark lines or scratches.
*Minor if display functions correctly. Major if the display fails.
10 | PCB defects (if module 1. Oxidation or contamination on connectors.*
has PCB) 2. Wrong parts, missing parts, or parts not in specification.*
3. Jumpers set incorrectly. Minor
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.
11 | Soldering defects 1. Unmelted solder paste.
2. Cold solder joints, missing solder connections, or oxidation.*
3. Solder bridges causing short circuits.* Minor
4. Residue or solder balls.
5. Solder flux is black or brown.
*Minor if display functions correctly. Major if the display fails.
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APPENDIX B: SITRONIX ST7565P CONTROLLER
SPECIFICATION SHEET

The complete Sitronix ST7565P 65 x 132 Dot Matrix LCD Controller/Driver specifications v2.1a (February 23, 2009, 71
pages) follows.
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Sitronix

ST7565P

65 x 132 Dot Matrix LCD Controller/Driver

FEATURES

) Directly display RAM data through Display Data RAM

) RAM capacity : 65 x 132 = 8580 bits

) Display duty selectable by select pin
1/65 duty : 65 common x 132 segment
1/49 duty : 49 common x 132 segment
1/33 duty : 33 common x 132 segment
1/55 duty : 55 common x 132 segment
1/53 duty : 53 common x 132 segment

) High-speed 8-bit MPU interface:
ST7565P can be connected directly to both the 80x86
series MPUs and the 6800 series MPUs.
Serial interface (SPI-4) is also supported.

) Abundant command functions:
Display data read/write, display ON/OFF, Normal/
Reverse display mode, page address set, display start
line set, column address set, status read, display all
points ON, LCD bias set, electronic volume,
read-modify-write, set segment driver direction, power
save mode, set common output direction, set VO
regulator internal resistor ratio.

) Built-in low power consumption power circuits:
Booster, Regulator and Follower.

GENERAL DESCRIPTION

ST7565P is a single-chip dot-matrix LCD driver that can be
connected directly to a microprocessor bus. 8-bit parallel or
serial display data sent from the microprocessor is stored in
the internal Display Data RAM and this chip generates LCD
driving signals independent of the microprocessor. Each
data bits (65x132) of the internal Display Data RAM is 1-to-1
correspondence with each pixels (65x132) on the LCD
panel, therefore, ST7565P enables displays with a high
degree of freedom.

) Booster circuit supports 2X/3X/4X/5X/6X boost level.
External reference voltage (VDDZ2) for booster circuits.
) High-accuracy Regulator with contrast control (EV)
and built-in VO voltage regulator resistors.
(Thermal gradient = —0.05%/<C)
) Built-in Follower for LCD bias voltages.
) Embedded R-C oscillation circuit.
Support external clock input.
) Extremely low power consumption:
60uA (operating, bare chip with internal power)
( Vppo—Vss = Vppo—Vss = 3V, Booster x4, VO = 11V )
Condition: display pattern is “OFF”; use normal mode.
) Wide application voltage range:
Logic power: Vpp — Vss = 1.8V to 3.3V (typical)
Analog power: Vppz — Vss = 2.4V to 3.3V (typical)
Maximum Booster limitation: Vour = 13.5V
LCD Vop: VO — Vss = 3.0V to 12.0V
Wide operation temperature range: —30 to 85C
CMOS process.
Package type: Bare chip (COG) and TCP.
ST7565P is not designed for resistance to light or
resistance to radiation.

Moreover, the display area can be extended horizontally by
using Master/Slave feature.

With the abundant embedded circuits (2~6 times booster
circuit, VO regulator with contrast control for LCD voltage
adjustment, voltage follower with bias selection and R-C
oscillation circuit), ST7565P can be used to create a display
system with the lowest power consumption and the fewest
external components for high-performance portable devices.

PART NO.

VRS temperature gradient

VRS range

ST7565P -0.05%/C

2.1V £0.03V

ST7565P

6800 , 8080 , 4-Line interface

g
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Sitronix Technology Corp. reserves the right to change the contents in this document without prior notice.
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ST7565P

ST7565P Pad Arrangement(COG)

PAD No Bump Size Chip Size
001~012, 103~114, 129~276 40pm x 90pm 9,336pm x 1,000pm
013~102 56um x 60pm Bump Pitch
115, 290 90um x 25.5um 58um (Min.)
116~128, 277~289 90um x 40pm Bump Height
17um (Typ)
Chip Thickness
635um
114 103 102 13 12 1
15| = [[[Jo]] OO ODoO00O0000O00: 005 [)-[|[][] = |20
— —
— —
- -
— —
— —
— —
— —
128 g g 277
5 000 DDDDDDDDDDDDDDD DDDDDDDDDDDD 100000 &
sj 37129 ' (3528 410) (3642,-117) . 27(;;30
5 il
h% -410) 23 0 2 39 30 (4558, 410)J

Use select pin to define display duty as following table:

SEL3,2,1 DUTY BIAS
0,0,0 1/65 1/9 or 1/7
0,0,1 1/49 1/8 or 1/6
0,1,0 1/33 1/6 or 1/5
0,1,1 1/55 1/8 or 1/6
1,0,0 1/53 1/8 or 1/6
1, X, X | e | e

Ver 2.1a 2/71 2009/02/23
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ST7565P

Pad Center Coordinates (1/65 Duty)

Units: ym
T\IAOD PIN Name X Y F;\IAC‘)D PIN Name X Y
1 COM[53] 4241 374 48 CAP3P 853 389
2 COM[54] 4183 374 49 CAP3P 779 389
3 COM[55] 4125 374 50 CAPIN 705 389
4 COM[56] 4067 374 51 CAPIN 631 389
5 COM[57] 4009 374 52 CAP1P 557 389
6 COM[58] 3951 374 53 CAP1P 483 389
7 COM[59] 3893 374 54 CAP2P 409 389
8 COM[60] 3835 374 55 CAP2P 335 389
9 COM[61] 3777 374 56 CAP2N 261 389
10 COM[62] 3719 374 57 CAP2N 187 389
11 COM[63] 3661 374 58 CAP4P 113 389
12 COMS1 3603 374 59 CAP4P 39 389
13 FRS 3443 389 60 \VSS -35 389
14 FR 3369 389 61 VSS -109 389
15 CL 3295 389 62 VRS -183 389
16 /DOF 3221 389 63 VRS -257 389
17 VSS 3147 389 64 VDD2 -331 389
18 /CS1 3073 389 65 VDD -405 389
19 CS2 2999 389 66 V4 -479 389
20 VDD 2925 389 67 V4 -553 389
21 /IRES 2851 389 68 V3 -627 389
22 A0 2777 389 69 V3 -701 389
23 VSS 2703 389 70 V2 -775 389
24 /WR(R/W) 2629 389 71 V2 -849 389
25 /IRD(E) 2555 389 72 \Vl -923 389
26 VDD 2481 389 73 V1 -997 389
27 DO 2407 389 74 VO -1071 389
28 D1 2333 389 75 VO -1145 389
29 D2 2259 389 76 VR -1219 389
30 D3 2185 389 77 VR -1293 389
31 D4 2111 389 78 VDD -1367 389
32 D5 2037 389 79 VDD2 -1441 389
33 D6 1963 389 80 TESTO -1515 389
34 D7 1889 389 81 TEST1 -1589 389
35 VDD 1815 389 82 TEST2 -1663 389
36 VDD2 1741 389 83 TEST3 -1737 389
37 VDD2 1667 389 84 TEST4 -1811 389
38 VSS 1593 389 85 TESTS -1885 389
39 VSS 1519 389 86 VDD -1959 389
40 VSS 1445 389 87 M/S -2033 389
41 VSS 1371 389 88 CLS -2107 389
42 VOUT 1297 389 89 VSS -2181 389
43 VOUT 1223 389 90 C86 -2255 389
44 CAP5P 1149 389 91 P/S -2329 389
45 CAP5P 1075 389 92 VDD -2403 389
46 CAPIN 1001 389 93 /HPM -2477 389
47 CAPIN 927 389 94 \VSS -2551 389
Ver 2.1a 3/71 2009/02/23
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ST7565P

'?\ﬁ)'_) PIN Name X Y '?\ﬁ)'_) PIN Name X Y
95 IRS -2625 389 147 SEG[10] -3223 -374
96 VDD -2699 389 148 SEG[11] -3165 -374
97 SEL1 -2773 389 149 SEG[12] -3107 -374
98 VSS -2847 389 150 SEG[13] -3049 -374
99 SEL2 -2921 389 151 SEG[14] -2991 -374
100 VDD -2995 389 152 SEG[15] -2933 -374
101 SEL3 -3069 389 153 SEG[16] -2875 -374
102 VSS -3143 389 154 SEG[17] -2817 -374
103 COM[31] -3606 374 155 SEG[18] -2759 -374
104 COM[30] -3664 374 156 SEG[19] -2701 -374
105 COM[29] -3722 374 157 SEG[20] -2643 -374
106 COM[28] -3780 374 158 SEG[21] -2585 -374
107 COM[27] -3838 374 159 SEG[22] -2527 -374
108 COM[26] -3896 374 160 SEG[23] -2469 -374
109 COM[25] -3954 374 161 SEG[24] -2411 -374
110 COM[24] -4012 374 162 SEG[25] -2353 -374
111 COM[23] -4070 374 163 SEG[26] -2295 -374
112 COM[22] -4128 374 164 SEG[27] -2237 -374
113 COM[21] -4186 374 165 SEG[28] -2179 -374
114 COM[20] -4244 374 166 SEG[29] -2121 -374
115 (NC) -4542 404 167 SEG[30] -2063 -374
116 COM[19] -4542 351 168 SEG[31] -2005 -374
117 COM[18] -4542 293 169 SEG[32] -1947 -374
118 COM[17] -4542 235 170 SEG[33] -1889 -374
119 COM[16] -4542 177 171 SEG[34] -1831 -374
120 COM[15] -4542 119 172 SEG[35] -1773 -374
121 COM[14] -4542 61 173 SEG[36] -1715 -374
122 COM[13] -4542 3 174 SEG[37] -1657 -374
123 COM[12] -4542 -55 175 SEG[38] -1599 -374
124 COM[11] -4542 -113 176 SEG[39] -1541 -374
125 COM[10] -4542 -171 177 SEG[40] -1483 -374
126 COM[9] -4542 -229 178 SEG[41] -1425 -374
127 COM[8] -4542 -287 179 SEG[42] -1367 -374
128 COM[7] -4542 -345 180 SEG[43] -1309 -374
129 COM[6] -4267 -374 181 SEG[44] -1251 -374
130 COM[5] -4209 -374 182 SEG[45] -1193 -374
131 COM[4] -4151 -374 183 SEG[46] -1135 -374
132 COM[3] -4093 -374 184 SEG[47] -1077 -374
133 COM[2] -4035 -374 185 SEG[48] -1019 -374
134 COM[1] -3977 -374 186 SEG[49] -961 -374
135 COMI[0] -3919 -374 187 SEG[50] -903 -374
136 COMS?2 -3861 -374 188 SEG[51] -845 -374
137 SEGI0] -3803 -374 189 SEG[52] -787 -374
138 SEG[1] -3745 -374 190 SEG[53] -729 -374
139 SEG[2] -3687 -374 191 SEG[54] 671 -374
140 SEGI[3] -3629 -374 192 SEG[55] -613 -374
141 SEG[4] -3571 -374 193 SEG[56] -555 -374
142 SEGI[5] -3513 -374 194 SEG[57] -497 -374
143 SEGI6] -3455 -374 195 SEG[58] -439 -374
144 SEG[7] -3397 -374 196 SEG[59] -381 -374
145 SEGI8] -3339 -374 197 SEG[60] -323 -374
146 SEGI9] -3281 -374 198 SEG[61] -265 -374
Ver 2.1a 471 2009/02/23
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199 SEG[62] -207 -374 246 | SEG[109] 2519 -374
200 SEG[63] -149 -374 247 | SEG[110] 2577 -374
201 SEG[64] -91 -374 248 | SEG[111] 2635 -374
202 SEG[65] -33 -374 249 | SEG[112] 2693 -374
203 SEG[66] 25 -374 250 | SEG[113] 2751 -374
204 SEG[67] 83 -374 251 | SEG[114] 2809 -374
205 SEG[68] 141 -374 252 | SEG[115] 2867 -374
206 SEG[69] 199 -374 253 | SEG[116] 2925 -374
207 SEG[70] 257 -374 254 | SEG[117] 2983 -374
208 SEG[71] 315 -374 255 | SEG[118] 3041 -374
209 SEG[72] 373 -374 256 | SEG[119] 3099 -374
210 SEG[73] 431 -374 257 | SEG[120] 3157 -374
211 SEG[74] 489 -374 258 | SEG[121] 3215 -374
212 SEG[75] 547 -374 259 | SEG[122] 3273 -374
213 SEG[76] 605 -374 260 | SEG[123] 3331 -374
214 SEG[77] 663 -374 261 | SEG[124] 3389 -374
215 SEG[78] 721 -374 262 | SEG[125] 3447 -374
216 SEG[79] 779 -374 263 | SEG[126] 3505 -374
217 SEG[80] 837 -374 264 | SEG[127] 3563 -374
218 SEG[81] 895 -374 265 | SEG[128] 3621 -374
219 SEG[82] 953 -374 266 | SEG[129] 3679 -374
220 SEG[83] 1011 -374 267 | SEG[130] 3737 -374
221 SEG[84] 1069 -374 268 | SEG[131] 3795 -374
222 SEG[85] 1127 -374 269 COM[32] 3853 -374
223 SEG[86] 1185 -374 270 COM[33] 3911 -374
224 SEG[87] 1243 -374 271 COM[34] 3969 -374
225 SEG[88] 1301 -374 272 COM[35] 4027 -374
226 SEG[89] 1359 -374 273 COM[36] 4085 -374
227 SEG[90] 1417 -374 274 COM[37] 4143 -374
228 SEG[91] 1475 -374 275 COM[38] 4201 -374
229 SEG[92] 1533 -374 276 COM[39] 4259 -374
230 SEG[93] 1591 -374 277 COM[40] 4542 -345
231 SEG[94] 1649 -374 278 COM[41] 4542 -287
232 SEG[95] 1707 -374 279 COM[42] 4542 229
233 SEG[96] 1765 -374 280 COM[43] 4542 171
234 SEG[97] 1823 -374 281 COM[44] 4542 -113
235 SEG[98] 1881 -374 282 COM[45] 4542 -55
236 SEG[99] 1939 -374 283 COM[46] 4542 3
237 | SEG[100] 1997 -374 284 COM[47] 4542 61
238 | SEG[101] 2055 -374 285 COM[48] 4542 119
239 | SEG[102] 2113 -374 286 COM[49] 4542 177
240 | SEG[103] 2171 -374 287 COM[50] 4542 235
241 | SEG[104] 2229 -374 288 COM[51] 4542 293
242 | SEG[105] 2287 -374 289 COM[52] 4542 351
243 | SEG[106] 2345 -374 290 (NC) 4542 404
244 | SEG[107] 2403 -374

245 | SEG[108] 2461 -374
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Pad Center Coordinates (1/49 Duty)

Units: ym
F;\IAO'_D PIN Name X Y '?\IAO'_D PIN Name X Y
1 COM[37] 4241 374 48 CAP3P 853 389
2 COM[38] 4183 374 49 CAP3P 779 389
3 COM[39] 4125 374 50 CAPIN 705 389
4 COM[40] 4067 374 51 CAPIN 631 389
5 COM[41] 4009 374 52 CAP1P 557 389
6 COM[42] 3951 374 53 CAP1P 483 389
7 COM[43] 3893 374 54 CAP2P 409 389
8 COM[44] 3835 374 55 CAP2P 335 389
9 COM[45] 3777 374 56 CAP2N 261 389
10 COM[46] 3719 374 57 CAP2N 187 389
11 COM[47] 3661 374 58 CAP4P 113 389
12 COoMS1 3603 374 59 CAP4P 39 389
13 FRS 3443 389 60 VSS 35 389
14 FR 3369 389 61 VSS -109 389
15 cL 3295 389 62 VRS -183 389
16 /DOF 3221 389 63 VRS 257 389
17 VSS 3147 389 64 VDD2 331 389
18 /Ccs1 3073 389 65 VDD -405 389
19 cs2 2999 389 66 Va4 -479 389
20 VDD 2925 389 67 Va4 553 389
21 /RES 2851 389 68 V3 627 389
22 AO 2777 389 69 V3 701 389
23 VSS 2703 389 70 V2 775 389
24 | /WRRW) 2629 389 71 V2 -849 389
25 /RD(E) 2555 389 72 Vi -923 389
26 VDD 2481 389 73 Vi -997 389
27 DO 2407 389 74 VO 1071 389
28 D1 2333 389 75 VO 1145 389
29 D2 2259 389 76 VR 1219 389
30 D3 2185 389 77 VR 1293 389
31 D4 2111 389 78 VDD 1367 389
32 D5 2037 389 79 VDD2 1441 389
33 D6 1963 389 80 TESTO 1515 389
34 D7 1889 389 81 TEST1 -1589 389
35 VDD 1815 389 82 TEST?2 -1663 389
36 VDD2 1741 389 83 TEST3 1737 389
37 VDD2 1667 389 84 TEST4 1811 389
38 VSS 1593 389 85 TESTS -1885 389
39 VSS 1519 389 86 VDD -1959 389
40 VSS 1445 389 87 M/S 2033 389
a1 VSS 1371 389 88 CcLs 2107 389
42 VOuT 1297 389 89 VSS 2181 389
43 VOuT 1223 389 ) Cc86 2255 389
44 CAP5P 1149 389 91 P/S 2329 389
45 CAP5P 1075 389 92 VDD 2403 389
26 CAPIN 1001 389 93 JHPM 2477 389
47 CAPIN 927 389 94 VSS 2551 389
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'?\ﬁ)[_’ PIN Name X Y '?\ﬁ)[_’ PIN Name X Y
95 IRS -2625 389 147 SEG[10] -3223 -374
96 VDD -2699 389 148 SEG[11] -3165 -374
97 SEL1 -2773 389 149 SEG[12] -3107 -374
98 VSS -2847 389 150 SEG[13] -3049 -374
99 SEL2 -2921 389 151 SEG[14] -2991 -374
100 VDD -2995 389 152 SEG[15] -2933 -374
101 SEL3 -3069 389 153 SEG[16] -2875 -374
102 VSS -3143 389 154 SEG[17] -2817 -374
103 Reserve -3606 374 155 SEG[18] -2759 -374
104 Reserve -3664 374 156 SEG[19] -2701 -374
105 Reserve -3722 374 157 SEG[20] -2643 -374
106 Reserve -3780 374 158 SEG[21] -2585 -374
107 Reserve -3838 374 159 SEG[22] -2527 -374
108 Reserve -3896 374 160 SEG[23] -2469 -374
109 Reserve -3954 374 161 SEG[24] -2411 -374
110 Reserve -4012 374 162 SEG[25] -2353 -374
111 COM[23] -4070 374 163 SEG[26] -2295 -374
112 COM[22] -4128 374 164 SEG[27] -2237 -374
113 COM[21] -4186 374 165 SEG[28] -2179 -374
114 COM[20] -4244 374 166 SEG[29] -2121 -374
115 (NC) -4542 404 167 SEG[30] -2063 -374
116 COM[19] -4542 351 168 SEG[31] -2005 -374
117 COM[18] -4542 293 169 SEG[32] -1947 -374
118 COM[17] -4542 235 170 SEG[33] -1889 -374
119 COM[16] -4542 177 171 SEG[34] -1831 -374
120 COM[15] -4542 119 172 SEG[35] -1773 -374
121 COM[14] -4542 61 173 SEG[36] -1715 -374
122 COM[13] -4542 3 174 SEG[37] -1657 -374
123 COM[12] -4542 -55 175 SEG[38] -1599 -374
124 COM[11] -4542 -113 176 SEG[39] -1541 -374
125 COM[10] -4542 171 177 SEG[40] -1483 -374
126 COM[9] -4542 -229 178 SEG[41] -1425 -374
127 CcoM[8] -4542 -287 179 SEG[42] -1367 -374
128 COM[7] -4542 -345 180 SEG[43] -1309 -374
129 CoM[6] -4267 -374 181 SEG[44] -1251 -374
130 COM[5] -4209 -374 182 SEG[45] -1193 -374
131 COM[4] -4151 -374 183 SEG[46] -1135 -374
132 COM[3] -4093 -374 184 SEG[47] -1077 -374
133 COM[2] -4035 -374 185 SEG[48] -1019 -374
134 COM[1] -3977 -374 186 SEG[49] -961 -374
135 COM[0] -3919 -374 187 SEG[50] -903 -374
136 COMS2 -3861 -374 188 SEG[51] -845 -374
137 SEG[0] -3803 -374 189 SEG[52] -787 -374
138 SEG[1] -3745 -374 190 SEG[53] -729 -374
139 SEG[2] -3687 -374 191 SEG[54] 671 -374
140 SEG[3] -3629 -374 192 SEG[55] -613 -374
141 SEG[4] -3571 -374 193 SEG[56] -555 -374
142 SEG[5] -3513 -374 194 SEG[57] -497 -374
143 SEG[6] -3455 -374 195 SEG[58] -439 -374
144 SEG[7] -3397 -374 196 SEG[59] -381 -374
145 SEG[8] -3339 -374 197 SEG[60] -323 -374
146 SEG[9] -3281 -374 198 SEG[61] -265 -374
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199 SEG[62] 207 -374 246 | SEG[109] 2519 -374
200 SEG[63] -149 -374 247 | SEG[110] 2577 -374
201 SEG[64] -91 -374 248 | SEG[111] 2635 -374
202 SEG[65] -33 -374 249 | SEG[112] 2693 -374
203 SEG[66] 25 -374 250 | SEG[113] 2751 -374
204 SEG[67] 83 -374 251 | SEG[114] 2809 -374
205 SEG[68] 141 -374 252 | SEG[115] 2867 -374
206 SEG[69] 199 -374 253 | SEG[116] 2925 -374
207 SEG[70] 257 -374 254 | SEG[117] 2983 -374
208 SEG[71] 315 -374 255 | SEG[118] 3041 -374
209 SEG[72] 373 -374 256 | SEG[119] 3099 -374
210 SEG[73] 431 -374 257 | SEG[120] 3157 -374
211 SEG[74] 489 -374 258 | SEG[121] 3215 -374
212 SEG[75] 547 -374 259 | SEG[122] 3273 -374
213 SEG[76] 605 -374 260 | SEG[123] 3331 -374
214 SEG[77] 663 -374 261 | SEG[124] 3389 -374
215 SEG[78] 721 -374 262 | SEG[125] 3447 -374
216 SEG[79] 779 -374 263 | SEG[126] 3505 -374
217 SEG[80] 837 -374 264 | SEG[127] 3563 -374
218 SEG[81] 895 -374 265 | SEG[128] 3621 -374
219 SEG[82] 953 -374 266 | SEG[129] 3679 -374
220 SEG[83] 1011 -374 267 | SEG[130] 3737 -374
221 SEG[84] 1069 -374 268 | SEG[131] 3795 -374
222 SEG[85] 1127 -374 269 Reserve 3853 -374
223 SEG[86] 1185 -374 270 Reserve 3911 -374
224 SEG[87] 1243 -374 271 Reserve 3969 -374
225 SEG[88] 1301 -374 272 Reserve 4027 -374
226 SEG[89] 1359 -374 273 Reserve 4085 -374
227 SEG[90] 1417 -374 274 Reserve 4143 -374
228 SEG[91] 1475 -374 275 Reserve 4201 -374
229 SEG[92] 1533 -374 276 Reserve 4259 -374
230 SEG[93] 1591 -374 277 COM[24] 4542 -345
231 SEG[94] 1649 -374 278 COM[25] 4542 287
232 SEG[95] 1707 -374 279 COM[26] 4542 229
233 SEG[96] 1765 -374 280 COM[27] 4542 171
234 SEG[97] 1823 -374 281 COM[28] 4542 -113
235 SEG[98] 1881 -374 282 COM[29] 4542 -55
236 SEG[99] 1939 -374 283 COMI[30] 4542 3
237 | SEG[100] 1997 -374 284 |  COM[31] 4542 61
238 | SEG[101] 2055 -374 285 COM[32] 4542 119
239 | SEG[102] 2113 -374 286 COMI[33] 4542 177
240 | SEG[103] 2171 -374 287 COM[34] 4542 235
241 | SEG[104] 2229 -374 288 COMI[35] 4542 293
242 | SEG[105] 2287 -374 289 COMI[36] 4542 351
243 | SEG[106] 2345 -374 290 (NC) 4542 404
244 | SEG[107] 2403 -374

245 | SEG[108] 2461 -374
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Pad Center Coordinates (1/33 Duty)

Units: ym
F;\IAO'_D PIN Name X Y '?\IAO'_D PIN Name X Y
1 COM[21] 4241 374 48 CAP3P 853 389
2 COM[22] 4183 374 49 CAP3P 779 389
3 COM[23] 4125 374 50 CAPIN 705 389
4 COM[24] 4067 374 51 CAPIN 631 389
5 COM[25] 4009 374 52 CAP1P 557 389
6 COM[26] 3951 374 53 CAP1P 483 389
7 COM[27] 3893 374 54 CAP2P 409 389
8 COM[28] 3835 374 55 CAP2P 335 389
9 COM[29] 3777 374 56 CAP2N 261 389
10 COM[30] 3719 374 57 CAP2N 187 389
11 COM[31] 3661 374 58 CAP4P 113 389
12 COoMS1 3603 374 59 CAP4P 39 389
13 FRS 3443 389 60 VSS 35 389
14 FR 3369 389 61 VSS -109 389
15 cL 3295 389 62 VRS -183 389
16 /DOF 3221 389 63 VRS 257 389
17 VSS 3147 389 64 VDD2 331 389
18 /Ccs1 3073 389 65 VDD -405 389
19 cs2 2999 389 66 Va4 -479 389
20 VDD 2925 389 67 Va4 553 389
21 /RES 2851 389 68 V3 627 389
22 AO 2777 389 69 V3 701 389
23 VSS 2703 389 70 V2 775 389
24 | /WRRW) 2629 389 71 V2 -849 389
25 /RD(E) 2555 389 72 Vi -923 389
26 VDD 2481 389 73 Vi -997 389
27 DO 2407 389 74 VO 1071 389
28 D1 2333 389 75 VO 1145 389
29 D2 2259 389 76 VR 1219 389
30 D3 2185 389 77 VR 1293 389
31 D4 2111 389 78 VDD 1367 389
32 D5 2037 389 79 VDD2 1441 389
33 D6 1963 389 80 TESTO 1515 389
34 D7 1889 389 81 TEST1 -1589 389
35 VDD 1815 389 82 TEST?2 -1663 389
36 VDD2 1741 389 83 TEST3 1737 389
37 VDD2 1667 389 84 TEST4 1811 389
38 VSS 1593 389 85 TESTS -1885 389
39 VSS 1519 389 86 VDD -1959 389
40 VSS 1445 389 87 M/S 2033 389
a1 VSS 1371 389 88 CcLs 2107 389
42 VOuT 1297 389 89 VSS 2181 389
43 VOuT 1223 389 ) Cc86 2255 389
44 CAP5P 1149 389 91 P/S 2329 389
45 CAP5P 1075 389 92 VDD 2403 389
26 CAPIN 1001 389 93 JHPM 2477 389
47 CAPIN 927 389 94 VSS 2551 389
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95 IRS -2625 389 147 SEG[10] -3223 -374
96 VDD -2699 389 148 SEG[11] -3165 -374
97 SEL1 -2773 389 149 SEG[12] -3107 -374
98 VSS -2847 389 150 SEG[13] -3049 -374
99 SEL2 -2921 389 151 SEG[14] -2991 -374
100 VDD -2995 389 152 SEG[15] -2933 -374
101 SEL3 -3069 389 153 SEG[16] -2875 -374
102 VSS -3143 389 154 SEG[17] -2817 -374
103 Reserve -3606 374 155 SEG[18] -2759 -374
104 Reserve -3664 374 156 SEG[19] -2701 -374
105 Reserve -3722 374 157 SEG[20] -2643 -374
106 Reserve -3780 374 158 SEG[21] -2585 -374
107 Reserve -3838 374 159 SEG[22] -2527 -374
108 Reserve -3896 374 160 SEG[23] -2469 -374
109 Reserve -3954 374 161 SEG[24] -2411 -374
110 Reserve -4012 374 162 SEG[25] -2353 -374
111 Reserve -4070 374 163 SEG[26] -2295 -374
112 Reserve -4128 374 164 SEG[27] -2237 -374
113 Reserve -4186 374 165 SEG[28] -2179 -374
114 Reserve -4244 374 166 SEG[29] -2121 -374
115 (NC) -4542 404 167 SEG[30] -2063 -374
116 Reserve -4542 351 168 SEG[31] -2005 -374
117 Reserve -4542 293 169 SEG[32] -1947 -374
118 Reserve -4542 235 170 SEG[33] -1889 -374
119 Reserve -4542 177 171 SEG[34] -1831 -374
120 COM[15] -4542 119 172 SEG[35] -1773 -374
121 COM[14] -4542 61 173 SEG[36] -1715 -374
122 COM[13] -4542 3 174 SEG[37] -1657 -374
123 COM[12] -4542 -55 175 SEG[38] -1599 -374
124 COM[11] -4542 -113 176 SEG[39] -1541 -374
125 COM[10] -4542 171 177 SEG[40] -1483 -374
126 COM[9] -4542 -229 178 SEG[41] -1425 -374
127 CcoM[8] -4542 -287 179 SEG[42] -1367 -374
128 COM[7] -4542 -345 180 SEG[43] -1309 -374
129 CoM[6] -4267 -374 181 SEG[44] -1251 -374
130 COM[5] -4209 -374 182 SEG[45] -1193 -374
131 COM[4] -4151 -374 183 SEG[46] -1135 -374
132 COM[3] -4093 -374 184 SEG[47] -1077 -374
133 COM[2] -4035 -374 185 SEG[48] -1019 -374
134 COM[1] -3977 -374 186 SEG[49] -961 -374
135 COM[0] -3919 -374 187 SEG[50] -903 -374
136 COMS2 -3861 -374 188 SEG[51] -845 -374
137 SEG[0] -3803 -374 189 SEG[52] -787 -374
138 SEG[1] -3745 -374 190 SEG[53] -729 -374
139 SEG[2] -3687 -374 191 SEG[54] 671 -374
140 SEG[3] -3629 -374 192 SEG[55] -613 -374
141 SEG[4] -3571 -374 193 SEG[56] -555 -374
142 SEG[5] -3513 -374 194 SEG[57] -497 -374
143 SEG[6] -3455 -374 195 SEG[58] -439 -374
144 SEG[7] -3397 -374 196 SEG[59] -381 -374
145 SEG[8] -3339 -374 197 SEG[60] -323 -374
146 SEG[9] -3281 -374 198 SEG[61] -265 -374
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199 SEG[62] 207 -374 246 | SEG[109] 2519 -374
200 SEG[63] -149 -374 247 | SEG[110] 2577 -374
201 SEG[64] -91 -374 248 | SEG[111] 2635 -374
202 SEG[65] -33 -374 249 | SEG[112] 2693 -374
203 SEG[66] 25 -374 250 | SEG[113] 2751 -374
204 SEG[67] 83 -374 251 | SEG[114] 2809 -374
205 SEG[68] 141 -374 252 | SEG[115] 2867 -374
206 SEG[69] 199 -374 253 | SEG[116] 2925 -374
207 SEG[70] 257 -374 254 | SEG[117] 2983 -374
208 SEG[71] 315 -374 255 | SEG[118] 3041 -374
209 SEG[72] 373 -374 256 | SEG[119] 3099 -374
210 SEG[73] 431 -374 257 | SEG[120] 3157 -374
211 SEG[74] 489 -374 258 | SEG[121] 3215 -374
212 SEG[75] 547 -374 259 | SEG[122] 3273 -374
213 SEG[76] 605 -374 260 | SEG[123] 3331 -374
214 SEG[77] 663 -374 261 | SEG[124] 3389 -374
215 SEG[78] 721 -374 262 | SEG[125] 3447 -374
216 SEG[79] 779 -374 263 | SEG[126] 3505 -374
217 SEG[80] 837 -374 264 | SEG[127] 3563 -374
218 SEG[81] 895 -374 265 | SEG[128] 3621 -374
219 SEG[82] 953 -374 266 | SEG[129] 3679 -374
220 SEG[83] 1011 -374 267 | SEG[130] 3737 -374
221 SEG[84] 1069 -374 268 | SEG[131] 3795 -374
222 SEG[85] 1127 -374 269 Reserve 3853 -374
223 SEG[86] 1185 -374 270 Reserve 3911 -374
224 SEG[87] 1243 -374 271 Reserve 3969 -374
225 SEG[88] 1301 -374 272 Reserve 4027 -374
226 SEG[89] 1359 -374 273 Reserve 4085 -374
227 SEG[90] 1417 -374 274 Reserve 4143 -374
228 SEG[91] 1475 -374 275 Reserve 4201 -374
229 SEG[92] 1533 -374 276 Reserve 4259 -374
230 SEG[93] 1591 -374 277 Reserve 4542 -345
231 SEG[94] 1649 -374 278 Reserve 4542 287
232 SEG[95] 1707 -374 279 Reserve 4542 229
233 SEG[96] 1765 -374 280 Reserve 4542 171
234 SEG[97] 1823 -374 281 Reserve 4542 -113
235 SEG[98] 1881 -374 282 Reserve 4542 -55
236 SEG[99] 1939 -374 283 Reserve 4542 3
237 | SEG[100] 1997 -374 284 Reserve 4542 61
238 | SEG[101] 2055 -374 285 COMI[16] 4542 119
239 | SEG[102] 2113 -374 286 COM[17] 4542 177
240 | SEG[103] 2171 -374 287 COMI[18] 4542 235
241 | SEG[104] 2229 -374 288 COMI[19] 4542 293
242 | SEG[105] 2287 -374 289 COM[20] 4542 351
243 | SEG[106] 2345 -374 290 (NC) 4542 404
244 | SEG[107] 2403 -374

245 | SEG[108] 2461 -374
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Pad Center Coordinates (1/55 Duty)

Units: ym
F;\IAO'_D PIN Name X Y '?\IAO'_D PIN Name X Y
1 COM[43] 4241 374 48 CAP3P 853 389
2 COM[44] 4183 374 49 CAP3P 779 389
3 COM[45] 4125 374 50 CAPIN 705 389
4 COM[46] 4067 374 51 CAPIN 631 389
5 COM[47] 4009 374 52 CAP1P 557 389
6 CoM[48] 3951 374 53 CAP1P 483 389
7 COM[49] 3893 374 54 CAP2P 409 389
8 COM[50] 3835 374 55 CAP2P 335 389
9 COM[51] 3777 374 56 CAP2N 261 389
10 COM[52] 3719 374 57 CAP2N 187 389
11 COM[53] 3661 374 58 CAP4P 113 389
12 COoMS1 3603 374 59 CAP4P 39 389
13 FRS 3443 389 60 VSS 35 389
14 FR 3369 389 61 VSS -109 389
15 cL 3295 389 62 VRS -183 389
16 /DOF 3221 389 63 VRS 257 389
17 VSS 3147 389 64 VDD2 331 389
18 /Ccs1 3073 389 65 VDD -405 389
19 cs2 2999 389 66 Va4 -479 389
20 VDD 2925 389 67 Va4 553 389
21 /RES 2851 389 68 V3 627 389
22 AO 2777 389 69 V3 701 389
23 VSS 2703 389 70 V2 775 389
24 | /WRRW) 2629 389 71 V2 -849 389
25 /RD(E) 2555 389 72 Vi -923 389
26 VDD 2481 389 73 Vi -997 389
27 DO 2407 389 74 VO 1071 389
28 D1 2333 389 75 VO 1145 389
29 D2 2259 389 76 VR 1219 389
30 D3 2185 389 77 VR 1293 389
31 D4 2111 389 78 VDD 1367 389
32 D5 2037 389 79 VDD2 1441 389
33 D6 1963 389 80 TESTO 1515 389
34 D7 1889 389 81 TEST1 -1589 389
35 VDD 1815 389 82 TEST?2 -1663 389
36 VDD2 1741 389 83 TEST3 1737 389
37 VDD2 1667 389 84 TEST4 1811 389
38 VSS 1593 389 85 TESTS -1885 389
39 VSS 1519 389 86 VDD -1959 389
40 VSS 1445 389 87 M/S 2033 389
a1 VSS 1371 389 88 CcLs 2107 389
42 VOuT 1297 389 89 VSS 2181 389
43 VOuT 1223 389 ) Cc86 2255 389
44 CAP5P 1149 389 91 P/S 2329 389
45 CAP5P 1075 389 92 VDD 2403 389
26 CAPIN 1001 389 93 JHPM 2477 389
47 CAPIN 927 389 94 VSS 2551 389
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95 IRS -2625 389 147 SEG[10] -3223 -374
96 VDD -2699 389 148 SEG[11] -3165 -374
97 SEL1 -2773 389 149 SEG[12] -3107 -374
98 VSS -2847 389 150 SEG[13] -3049 -374
99 SEL2 -2921 389 151 SEG[14] -2991 -374
100 VDD -2995 389 152 SEG[15] -2933 -374
101 SEL3 -3069 389 153 SEG[16] -2875 -374
102 VSS -3143 389 154 SEG[17] -2817 -374
103 Reserve -3606 374 155 SEG[18] -2759 -374
104 Reserve -3664 374 156 SEG[19] -2701 -374
105 Reserve -3722 374 157 SEG[20] -2643 -374
106 Reserve -3780 374 158 SEG[21] -2585 -374
107 Reserve -3838 374 159 SEG[22] -2527 -374
108 COM[26] -3896 374 160 SEG[23] -2469 -374
109 COM[25] -3954 374 161 SEG[24] -2411 -374
110 COM[24] -4012 374 162 SEG[25] -2353 -374
111 COM[23] -4070 374 163 SEG[26] -2295 -374
112 COM[22] -4128 374 164 SEG[27] -2237 -374
113 COM[21] -4186 374 165 SEG[28] -2179 -374
114 COM[20] -4244 374 166 SEG[29] -2121 -374
115 (NC) -4542 404 167 SEG[30] -2063 -374
116 COM[19] -4542 351 168 SEG[31] -2005 -374
117 COM[18] -4542 293 169 SEG[32] -1947 -374
118 COM[17] -4542 235 170 SEG[33] -1889 -374
119 COM[16] -4542 177 171 SEG[34] -1831 -374
120 COM[15] -4542 119 172 SEG[35] -1773 -374
121 COM[14] -4542 61 173 SEG[36] -1715 -374
122 COM[13] -4542 3 174 SEG[37] -1657 -374
123 COM[12] -4542 -55 175 SEG[38] -1599 -374
124 COM[11] -4542 -113 176 SEG[39] -1541 -374
125 COM[10] -4542 171 177 SEG[40] -1483 -374
126 COM[9] -4542 -229 178 SEG[41] -1425 -374
127 CcoM[8] -4542 -287 179 SEG[42] -1367 -374
128 COM[7] -4542 -345 180 SEG[43] -1309 -374
129 CoM[6] -4267 -374 181 SEG[44] -1251 -374
130 COM[5] -4209 -374 182 SEG[45] -1193 -374
131 COM[4] -4151 -374 183 SEG[46] -1135 -374
132 COM[3] -4093 -374 184 SEG[47] -1077 -374
133 COM[2] -4035 -374 185 SEG[48] -1019 -374
134 COM[1] -3977 -374 186 SEG[49] -961 -374
135 COM[0] -3919 -374 187 SEG[50] -903 -374
136 COMS2 -3861 -374 188 SEG[51] -845 -374
137 SEG[0] -3803 -374 189 SEG[52] -787 -374
138 SEG[1] -3745 -374 190 SEG[53] -729 -374
139 SEG[2] -3687 -374 191 SEG[54] 671 -374
140 SEG[3] -3629 -374 192 SEG[55] -613 -374
141 SEG[4] -3571 -374 193 SEG[56] -555 -374
142 SEG[5] -3513 -374 194 SEG[57] -497 -374
143 SEG[6] -3455 -374 195 SEG[58] -439 -374
144 SEG[7] -3397 -374 196 SEG[59] -381 -374
145 SEG[8] -3339 -374 197 SEG[60] -323 -374
146 SEG[9] -3281 -374 198 SEG[61] -265 -374
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'?\ﬁ)[_’ PIN Name X Y '?\ﬁ)[_’ PIN Name X Y
199 SEG[62] 207 -374 246 | SEG[109] 2519 -374
200 SEG[63] -149 -374 247 | SEG[110] 2577 -374
201 SEG[64] -91 -374 248 | SEG[111] 2635 -374
202 SEG[65] -33 -374 249 | SEG[112] 2693 -374
203 SEG[66] 25 -374 250 | SEG[113] 2751 -374
204 SEG[67] 83 -374 251 | SEG[114] 2809 -374
205 SEG[68] 141 -374 252 | SEG[115] 2867 -374
206 SEG[69] 199 -374 253 | SEG[116] 2925 -374
207 SEG[70] 257 -374 254 | SEG[117] 2983 -374
208 SEG[71] 315 -374 255 | SEG[118] 3041 -374
209 SEG[72] 373 -374 256 | SEG[119] 3099 -374
210 SEG[73] 431 -374 257 | SEG[120] 3157 -374
211 SEG[74] 489 -374 258 | SEG[121] 3215 -374
212 SEG[75] 547 -374 259 | SEG[122] 3273 -374
213 SEG[76] 605 -374 260 | SEG[123] 3331 -374
214 SEG[77] 663 -374 261 | SEG[124] 3389 -374
215 SEG[78] 721 -374 262 | SEG[125] 3447 -374
216 SEG[79] 779 -374 263 | SEG[126] 3505 -374
217 SEG[80] 837 -374 264 | SEG[127] 3563 -374
218 SEG[81] 895 -374 265 | SEG[128] 3621 -374
219 SEG[82] 953 -374 266 | SEG[129] 3679 -374
220 SEG[83] 1011 -374 267 | SEG[130] 3737 -374
221 SEG[84] 1069 -374 268 | SEG[131] 3795 -374
222 SEG[85] 1127 -374 269 Reserve 3853 -374
223 SEG[86] 1185 -374 270 Reserve 3911 -374
224 SEG[87] 1243 -374 271 Reserve 3969 -374
225 SEG[88] 1301 -374 272 Reserve 4027 -374
226 SEG[89] 1359 -374 273 Reserve 4085 -374
227 SEG[90] 1417 -374 274 | coMm[27] 4143 -374
228 SEG[91] 1475 -374 275 COM[28] 4201 -374
229 SEG[92] 1533 -374 276 COM[29] 4259 -374
230 SEG[93] 1591 -374 277 COMI[30] 4542 -345
231 SEG[94] 1649 -374 278 COM[31] 4542 287
232 SEG[95] 1707 -374 279 COM[32] 4542 229
233 SEG[96] 1765 -374 280 COMI[33] 4542 171
234 SEG[97] 1823 -374 281 COM[34] 4542 -113
235 SEG[98] 1881 -374 282 COMI[35] 4542 -55
236 SEG[99] 1939 -374 283 COMI[36] 4542 3
237 | SEG[100] 1997 -374 284 |  COM[37] 4542 61
238 | SEG[101] 2055 -374 285 COMI[38] 4542 119
239 | SEG[102] 2113 -374 286 COMI[39] 4542 177
240 | SEG[103] 2171 -374 287 COMI[40] 4542 235
241 | SEG[104] 2229 -374 288 COM[41] 4542 293
242 | SEG[105] 2287 -374 289 COM[42] 4542 351
243 | SEG[106] 2345 -374 290 (NC) 4542 404
244 | SEG[107] 2403 -374

245 | SEG[108] 2461 -374
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Pad Center Coordinates (1/53 Duty)

Units: ym
F;\IAO'_D PIN Name X Y '?\IAO'_D PIN Name X Y
1 COM[41] 4241 374 48 CAP3P 853 389
2 COM[42] 4183 374 49 CAP3P 779 389
3 COM[43] 4125 374 50 CAPIN 705 389
4 COM[44] 4067 374 51 CAPIN 631 389
5 COM[45] 4009 374 52 CAP1P 557 389
6 COM[46] 3951 374 53 CAP1P 483 389
7 COM[47] 3893 374 54 CAP2P 409 389
8 CoM[48] 3835 374 55 CAP2P 335 389
9 COM[49] 3777 374 56 CAP2N 261 389
10 COM[50] 3719 374 57 CAP2N 187 389
11 COM[51] 3661 374 58 CAP4P 113 389
12 COoMS1 3603 374 59 CAP4P 39 389
13 FRS 3443 389 60 VSS 35 389
14 FR 3369 389 61 VSS -109 389
15 cL 3295 389 62 VRS -183 389
16 /DOF 3221 389 63 VRS 257 389
17 VSS 3147 389 64 VDD2 331 389
18 /Ccs1 3073 389 65 VDD -405 389
19 cs2 2999 389 66 Va4 -479 389
20 VDD 2925 389 67 Va4 553 389
21 /RES 2851 389 68 V3 627 389
22 AO 2777 389 69 V3 701 389
23 VSS 2703 389 70 V2 775 389
24 | /WRRW) 2629 389 71 V2 -849 389
25 /RD(E) 2555 389 72 Vi -923 389
26 VDD 2481 389 73 Vi -997 389
27 DO 2407 389 74 VO 1071 389
28 D1 2333 389 75 VO 1145 389
29 D2 2259 389 76 VR 1219 389
30 D3 2185 389 77 VR 1293 389
31 D4 2111 389 78 VDD 1367 389
32 D5 2037 389 79 VDD2 1441 389
33 D6 1963 389 80 TESTO 1515 389
34 D7 1889 389 81 TEST1 -1589 389
35 VDD 1815 389 82 TEST?2 -1663 389
36 VDD2 1741 389 83 TEST3 1737 389
37 VDD2 1667 389 84 TEST4 1811 389
38 VSS 1593 389 85 TESTS -1885 389
39 VSS 1519 389 86 VDD -1959 389
40 VSS 1445 389 87 M/S 2033 389
a1 VSS 1371 389 88 CcLs 2107 389
42 VOuT 1297 389 89 VSS 2181 389
43 VOuT 1223 389 ) Cc86 2255 389
44 CAP5P 1149 389 91 P/S 2329 389
45 CAP5P 1075 389 92 VDD 2403 389
26 CAPIN 1001 389 93 JHPM 2477 389
47 CAPIN 927 389 94 VSS 2551 389
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F,’\ﬁ[_’ PIN Name X Y F,’\ﬁ[_’ PIN Name X Y
95 IRS -2625 389 147 SEG[10] -3223 -374
96 VDD -2699 389 148 SEG[11] -3165 -374
97 SEL1 -2773 389 149 SEG[12] -3107 -374
98 VSS -2847 389 150 SEG[13] -3049 -374
99 SEL2 -2921 389 151 SEG[14] -2991 -374
100 VDD -2995 389 152 SEG[15] -2933 -374
101 SEL3 -3069 389 153 SEG[16] -2875 -374
102 VSS -3143 389 154 SEG[17] -2817 -374
103 Reserve -3606 374 155 SEG[18] -2759 -374
104 Reserve -3664 374 156 SEG[19] -2701 -374
105 Reserve -3722 374 157 SEG[20] -2643 -374
106 Reserve -3780 374 158 SEG[21] -2585 -374
107 Reserve -3838 374 159 SEG[22] -2527 -374
108 Reserve -3896 374 160 SEG[23] -2469 -374
109 COM[25] -3954 374 161 SEG[24] -2411 -374
110 COM[24] -4012 374 162 SEG[25] -2353 -374
111 COM[23] -4070 374 163 SEG[26] -2295 -374
112 COM[22] -4128 374 164 SEG[27] -2237 -374
113 COM[21] -4186 374 165 SEG[28] -2179 -374
114 COM[20] -4244 374 166 SEG[29] -2121 -374
115 (NC) -4542 404 167 SEG[30] -2063 -374
116 COM[19] -4542 351 168 SEG[31] -2005 -374
117 COM[18] -4542 293 169 SEG[32] -1947 -374
118 COM[17] -4542 235 170 SEG[33] -1889 -374
119 COM[16] -4542 177 171 SEG[34] -1831 -374
120 COM[15] -4542 119 172 SEG[35] -1773 -374
121 COM[14] -4542 61 173 SEG[36] -1715 -374
122 COM[13] -4542 3 174 SEG[37] -1657 -374
123 COM[12] -4542 -55 175 SEG[38] -1599 -374
124 COM[11] -4542 -113 176 SEG[39] -1541 -374
125 COM[10] -4542 171 177 SEG[40] -1483 -374
126 COM[9] -4542 -229 178 SEG[41] -1425 -374
127 CcoM[8] -4542 -287 179 SEG[42] -1367 -374
128 COM[7] -4542 -345 180 SEG[43] -1309 -374
129 CoM[6] -4267 -374 181 SEG[44] -1251 -374
130 COM[5] -4209 -374 182 SEG[45] -1193 -374
131 COM[4] -4151 -374 183 SEG[46] -1135 -374
132 COM[3] -4093 -374 184 SEG[47] -1077 -374
133 COM[2] -4035 -374 185 SEG[48] -1019 -374
134 COM[1] -3977 -374 186 SEG[49] -961 -374
135 COM[0] -3919 -374 187 SEG[50] -903 -374
136 COMS2 -3861 -374 188 SEG[51] -845 -374
137 SEG[0] -3803 -374 189 SEG[52] -787 -374
138 SEG[1] -3745 -374 190 SEG[53] -729 -374
139 SEG[2] -3687 -374 191 SEG[54] 671 -374
140 SEG[3] -3629 -374 192 SEG[55] -613 -374
141 SEG[4] -3571 -374 193 SEG[56] -555 -374
142 SEG[5] -3513 -374 194 SEG[57] -497 -374
143 SEG[6] -3455 -374 195 SEG[58] -439 -374
144 SEG[7] -3397 -374 196 SEG[59] -381 -374
145 SEG[8] -3339 -374 197 SEG[60] -323 -374
146 SEG[9] -3281 -374 198 SEG[61] -265 -374
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'?\ﬁ)[_’ PIN Name X Y '?\ﬁ)[_’ PIN Name X Y
199 SEG[62] 207 -374 246 | SEG[109] 2519 -374
200 SEG[63] -149 -374 247 | SEG[110] 2577 -374
201 SEG[64] -91 -374 248 | SEG[111] 2635 -374
202 SEG[65] -33 -374 249 | SEG[112] 2693 -374
203 SEG[66] 25 -374 250 | SEG[113] 2751 -374
204 SEG[67] 83 -374 251 | SEG[114] 2809 -374
205 SEG[68] 141 -374 252 | SEG[115] 2867 -374
206 SEG[69] 199 -374 253 | SEG[116] 2925 -374
207 SEG[70] 257 -374 254 | SEG[117] 2983 -374
208 SEG[71] 315 -374 255 | SEG[118] 3041 -374
209 SEG[72] 373 -374 256 | SEG[119] 3099 -374
210 SEG[73] 431 -374 257 | SEG[120] 3157 -374
211 SEG[74] 489 -374 258 | SEG[121] 3215 -374
212 SEG[75] 547 -374 259 | SEG[122] 3273 -374
213 SEG[76] 605 -374 260 | SEG[123] 3331 -374
214 SEG[77] 663 -374 261 | SEG[124] 3389 -374
215 SEG[78] 721 -374 262 | SEG[125] 3447 -374
216 SEG[79] 779 -374 263 | SEG[126] 3505 -374
217 SEG[80] 837 -374 264 | SEG[127] 3563 -374
218 SEG[81] 895 -374 265 | SEG[128] 3621 -374
219 SEG[82] 953 -374 266 | SEG[129] 3679 -374
220 SEG[83] 1011 -374 267 | SEG[130] 3737 -374
221 SEG[84] 1069 -374 268 | SEG[131] 3795 -374
222 SEG[85] 1127 -374 269 Reserve 3853 -374
223 SEG[86] 1185 -374 270 Reserve 3911 -374
224 SEG[87] 1243 -374 271 Reserve 3969 -374
225 SEG[88] 1301 -374 272 Reserve 4027 -374
226 SEG[89] 1359 -374 273 Reserve 4085 -374
227 SEG[90] 1417 -374 274 Reserve 4143 -374
228 SEG[91] 1475 -374 275 COM[26] 4201 -374
229 SEG[92] 1533 -374 276 COM[27] 4259 -374
230 SEG[93] 1591 -374 277 COM[28] 4542 -345
231 SEG[94] 1649 -374 278 COM[29] 4542 287
232 SEG[95] 1707 -374 279 COMI[30] 4542 229
233 SEG[96] 1765 -374 280 COM[31] 4542 171
234 SEG[97] 1823 -374 281 COM[32] 4542 -113
235 SEG[98] 1881 -374 282 COMI[33] 4542 -55
236 SEG[99] 1939 -374 283 COM[34] 4542 3
237 | SEG[100] 1997 -374 284 |  COM[35] 4542 61
238 | SEG[101] 2055 -374 285 COMI[36] 4542 119
239 | SEG[102] 2113 -374 286 COM[37] 4542 177
240 | SEG[103] 2171 -374 287 COMI[38] 4542 235
241 | SEG[104] 2229 -374 288 COMI[39] 4542 293
242 | SEG[105] 2287 -374 289 COMI[40] 4542 351
243 | SEG[106] 2345 -374 290 (NC) 4542 404
244 | SEG[107] 2403 -374

245 | SEG[108] 2461 -374
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BLOCK DIAGRAM
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PIN DESCRIPTIONS

Power Supply Pins

Pin Name 110 Function No. of Pins
Power
VDD Supply Power supply 13
Power
VDD2 Supply Power supply 10
VSS Power Ground 2
Supply
VRS Power |This is the internal-output VREG power supply for the LCD power supply voltage >
Supply |regulator.
This is a multi-level power supply for the liquid crystal drive. The voltage Supply
applied is determined by the liquid crystal cell, and is changed through the use of a
resistive voltage divided or through changing the impedance using an op. amp.
Voltage levels are determined based on Vss, and must maintain the relative
magnitudes shown below.
VO =V1 =V2 =V3 =V4 =Vss
Vo, V1,
V2, V3 Power - N 10
1 VO, Supply |When the power supply turns ON, the internal power supply circuits produce the V1
V4, Vss to V4 voltages shown below. The voltage settings are selected using the LCD bias
set command.
1/65 DUTY 1/49 DUTY 1/33 DUTY 1/55 DUTY 1/53 DUTY
V1 |8/9*V0,6/7*V0 | 7/8*V0,5/6*V0 | 5/6*V0,4/5*V0 | 7/8*V0,5/6*V0 | 7/8*V0,5/6*VO0
V2 | 7/9*V0,5/7*V0 | 6/8*V0,4/6*V0 | 4/6*V0,3/5*V0 | 6/8*V0,4/6*V0 | 6/8*V0,4/6*V0
V3 |2/9*V0,2/7*V0 | 2/8*V0,2/6*V0 | 2/6*V0,2/5*V0 | 2/8*V0,2/6*V0 | 2/8*V0,2/6*V0
V4 |1/9*v0,1/7*V0 | 1/8*V0,1/6*V0| 1/6*V0,1/5*V0 | 1/8*V0,1/6*V0 | 1/8*V0,1/6*VO0
LCD Power Supply Pins
Pin Name 110 Function No. of Pins
CAP1P o DC/DC voltage converter. Connect a capacitor between this terminal and the CAP1N 4
terminal.
CAPIN o DC/DC voltage converter. Connect a capacitor between this terminal and the CAP1P >
terminal.
CAP2P o DC/DC voltage converter. Connect a capacitor between this terminal and the CAP2N >
terminal.
CAP2N o DC/DC voltage converter. Connect a capacitor between this terminal and the CAP2P >
terminal.
CAP3P o DC/DC voltage converter. Connect a capacitor between this terminal and the CAP1N >
terminal.
CAP4P o DC/DC voltage converter. Connect a capacitor between this terminal and the CAP2N >
terminal.
CAP5P o DC/DC voltage converter. Connect a capacitor between this terminal and the CAP1N >
terminal.
VOUT o SS/DDC voltage converter. Connect a capacitor between this terminal and VSS or >
Output voltage regulator terminal. Provides the voltage between VSS and VO through
VR | a resistive voltage divider. 2
IRS =“L" : the VO voltage regulator internal resistors are not used.
IRS =“H” : the VO voltage regulator internal resistors are used.
Ver 2.1a 19/71 2009/02/23
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System Bus Connection Pins

Pin Name

I/O

Function

No. of Pins

D5 to DO
D6 (SCL)
D7 (Sl)

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 (SPI-4) is selected (P/S ="“L") :

D7 : serial data input (Sl) ; D6 : the serial clock input (SCL).

DO to D5 should be connected to VDD or floating.

When the chip select is not active, DO to D7 are set to high impedance.

A0

This is connect to the least significant bit of the normal MPU address bus, and it
determines whether the data bits are data or command.

AOQ = “H": Indicates that DO to D7 are display data.

A0 = “L": Indicates that DO to D7 are control data.

IRES

When /RES is set to “L”", the register settings are initialized (cleared).
The reset operation is performed by the /RES signal level.

/CS1
CS2

This is the chip select signal. When /CS1 = “L” and CS2 = “H", then the chip select
becomes active, and data/command I/O is enabled.

IRD
(E)

* When connected to 8080 series MPU, this pin is treated as the “/RD” signal of the
8080 MPU and is LOW-active.

The data bus is in an output status when this signal is “L".

* When connected to 6800 series MPU, this pin is treated as the “E” signal of the
6800 MPU and is HIGH-active.

This is the enable clock input terminal of the 6800 Series MPU.

IWR
(RIW)

« When connected to 8080 series MPU, this pin is treated as the “/WR” signal of the
8080 MPU and is LOW-active.

The signals on the data bus are latched at the rising edge of the /WR signal.

* When connected to 6800 series MPU, this pin is treated as the “R/W” signal of the
6800 MPU and decides the access type :

When R/W = “H": Read.

When R/W = “L": Write.

C86

This is the MPU interface selection pin.
C86 = “H": 6800 Series MPU interface.
C86 = “L": 8080 Series MPU interface.

P/S

This pin configures the interface to be parallel mode or serial mode.
P/S = “H": Parallel data input/output.

P/S =“L": Serial data input.

The following applies depending on the P/S status:

P/S Data/Command Data Read/Write |Serial Clock

“H” AO DO to D7 /RD, IWR X

oL AO SI(D7) | Write only | SCL (D6)

When P/S = “L", DO to D5 must be fixed to “H".
/IRD (E) and /WR (R/W) are fixed to either “H” or “L".
The serial access mode does NOT support read operation.
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Pin Name I/O Function No. of Pins
Selection pin to enable or disable the internal display clock oscillator circuit.
cLS | CLS = “H" : use internal oscillator circuit . 1
CLS ="L" : use external clock input (internal oscillator is disabled).
When CLS = "“L", input the external display clock through the CL terminal.
This terminal selects the master/slave operation for the ST7565P Series chips.
Master operation outputs the timing signals that are required for the LCD display,
while slave operation input the timing signals required for the liquid crystal display.
That synchronized the liquid crystal display system between Master and Slave.
M/S = “H” Master operation
M/S = “L” Slave operation
M/S I . Power 1
Oscillator
M/S |CLS Circuit Supply CL FR DOF
Circuit
“H? “H” | Enabled | Enabled | Output | Output | Output
“L” | Disabled | Enabled | Input Output | Output
apL “H” | Disabled | Disabled | Input Input Input
“L” | Disabled | Disabled | Input Input Input
This is the display clock input terminal
The following is true depending on the M/S and CLS status.
M/S | CLS CL
CL /o “H? “H” Output 1
“Lr Input
E “H” Input
“Lr Input
FR @) This is the liquid crystal alternating current signal terminal. 1
/DOF ) This is the LCD blanking control terminal. 1
FRS O Reserved 1
This terminal selects the resistors for the VO voltage level adjustment.
RS | IRS = “H": Use the internal resistors 1
IRS =“L": Do not use the internal resistors. The VO voltage level is
regulated by an external resistive voltage divider attached to the VR terminal
This is the power control terminal for the power supply circuit for liquid crystal drive.
JHPM | /HPM = “H": Normal mode 1
/HPM = “L": High power mode
These pins are DUTY selection.
SEL3,2,1 DUTY BIAS
0,0,0 1/65 1/9 or 1/7
SEL2 [ 0,1,0 1/33 1/6 or 1/5 3
SELL 0,1,1 1/55 1/8 or 1/6
1,0,0 1/53 1/8 or 1/6
1L, X, X | - | -
_ These are terminals for IC testing.
TESTO~5 ! They are set to open. 6
Ver 2.1a 21/71 2009/02/23
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ST7565P

DC CHARACTERISTICS

Unless otherwise specified, Vss =0V, Vbb = 3.0 V £ 10%, Ta =-30 to 85C

Table 18
- Rating . Applicable
Item Symbol Condition in. Typ. Max. Units PN
Operating Voltage (1) Vop 1.8 — 3.3 \% Vss*l
Operating Voltage (2) VD2 (Related to Vsg) 2.4 — 3.3 \Y% Vss
High-level Input Voltage ViHe 0.8 X Vpp — Vobp \Y *3
Low-level Input Voltage Vi Vss — 0.2 X Vpp \Y *3
High-level Output Voltage Vohc lon = =1 mA 0.8 X Vpp — Vobp \Y *4
Low-level Output Voltage VoiLc lor=1mA Vss — 0.2 X Vpp \Y *4
Input leakage current I V\n = VDD or VSS -1.0 — 1.0 MA *5
Output leakage current Lo V\n = VDD or VSS -3.0 — 3.0 MA *6
Liquid Crystal Driver ON| IF?eTa%:(;C VO =13.0V — 2.0 3.5 KQ SEGn
Resistance on 0 Vss) VO = 8.0V — 3.2 5.4 COMn *7
Static Consumption Current I — 0.01 2 A Vbp, V|
| umpti u SSQ VO =13.0V M DD; VDD2
(Related to Vss)
Output Leakage Current Isq — 0.01 10 MA VO
Input Terminal Capacitance Cin Ta=25C, f=1MHz — 5.0 8.0 pF
Internal *
Oscillator fosc | 1/65 duty _ 17 20 24 kHz 8
External f vs3duy 07T 17 20 24 kHz cL
Oscillator Input ct
Frequency '(;‘;ecmaat'or fosc | 1/49 duty 25 30 35 kHz *8
External 1/53 duty Ta=25T
foL 1/55 duty 25 30 35 kHz CL
Input
Ver 2.1a 58/71 2009/02/23
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Table 19
- Rating .. |Applicable
Item Symbol Condition Nin. Tvp. Max. Units Pin
Input voltage Vop2 |(Relative to Vss) 2.4 — 3.3 \% Vss
Supply Step-up output Vout |(Relative to Vss) — — 135 \Y VouTt
- voltage Circuit
¢ | Voltage regulator
£ Circuit Operating VouT |(Relative to Vss) 6.0 — 135 \% VouTt
< Voltage
g Voltage Follower
= Circuit Operating VO |(Relative to Vss) 4.0 — 13.0 \% VO*9
- Voltage
Ta =25T, (Relative to V ss) "
Base Voltage VR —0.05%/C 2.07 2.10 2.13 \% 10

« Dynamic Consumption Current : During Display, with the Internal Power Supply OFF Current consumed by total ICs
when an external power supply is used .

Table 20
- Rating .
Test pattern Symbol Condition i, Typ. Max. Units Notes
Display Pattern Vpop=3.0V, *
OFF loo VO - Ves = 11.0V - 16 21| WA 11
Display Pattern Voo = 3.0V, .
Checker loo VO - Vss = 11.0 V - 19 32 WA 11

« Dynamic Consumption Current : During Display, with the Internal Power Supply ON

Table 21
Test pattern Symbol Condition Min R?;/';g Max Units | Notes
Displ Vop=3.0V, Normal Mode — 90 130
PattIeSrFr)] %’FF Iob Quad step-up voltage. MA *12
VO -Vss=11.0V High-Power Mode — 128 193
Display Voo =3.0V, Normal Mode — 100 147
CF:’r?ttekrn Iop Quad step-up voltage. pA | *12
ecker V0 —Vss =11.0 V High-Power Mode | — 135 205

« Consumption Current at Time of Power Saver Mode : VSS =-3.0V +£10%

Table 22
. Rating .
Item Symbol Condition Nin. Typ. Max. Units | Notes
Sleep mode Iob Ta=25T — 0.1 4 A
Standby Mode Iob Ta=25T — 5 10 H
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« The Relationship Between Oscillator Frequency f  osc, Display Clock Frequency f cL and the Liquid Crystal Frame
Rate Frequency f FrR

Table 23
Iltem fcL frR

Used internal oscillator circuit fosc/4 fosc / (4*65)
1/65 DUTY

Used externa | display clock External input (fcL) fcL /260

Used internal oscillator circuit fosc/4 fosc / (4*49)
1/49 DUTY

Used external display clock External input (fcL) fcL /196

Used internal oscillator circuit fosc/s fosc/(8*33)
1/33 DUTY

Used external display clock External input (fcL) fcL /264

Used internal oscillator circuit fosc/4 fosc / (4*55)
1/55 DUTY

Used external display clock External input (fcL) fcL /220

Used internal oscillator circuit fosc/4 fosc / (4*53)
1/53 DUTY

Used external display clock External input (fcL) fcL /212

(fFr is the liquid crystal alternating current period, and not the FR signal period.)

References for items market with *

*1 While a broad range of operating voltages is guaranteed, performance cannot be guaranteed if there are sudden
fluctuations to the voltage while the MPU is being accessed.

*2 The operating voltage range for the Vss system and the Vo system is. This applies when the external power supply is
being used.

*3 The A0, DO to D5, D6 (SCL), D7 (SI), /RD (E), /WR (R/W), /CS1, CS2, CLS, CL, FR, M/S, C86, P/S, /DOF, /RES, IRS, and
/HPM terminals.

*4 The DO to D7, FR, /DOF, and CL terminals.

*5 The AO, /RD (E), /WR (R/W), /ICS1, CS2, CLS, M/S, C86, P/S, IRES, IRS, and /HPM terminals.

*6 Applies when the DO to D5, D6 (SCL), D7 (Sl), CL, FR, and /DOF terminals are in a high impedance state.

*7 These are the resistance values for when a 0.1 V voltage is applied between the output terminal SEGn or COMn and the
various power supply terminals (V1, V2, V3, and V4). These are specified for the operating voltage (3) range.
RoN =0.1 V/AIl (Where Al is the current that flows when 0.1 V is applied while the power supply is ON.)

*8 See Table 23 for the relationship between the oscillator frequency and the frame rate frequency.

*9 The VO voltage regulator circuit regulates within the operating voltage range of the voltage follower.

*10 This is the internal voltage reference supply for the VO voltage regulator circuit. In the ST7565P , the temperature range
approximately —0.05%/<C.

*11, 12 It indicates the current consumed on ICs alone when the internal oscillator circuit and display are turned on.

The ST7565P is 1/9 biased. Does not include the current due to the LCD panel capacity and wiring capacity.
Applicable only when there is no access from the MPU.

*12 It is the value on a ST7565P having the VREG temperature gradient is —0.05%/C when the Vo voltage regulator

internal resistor is used.

Ver 2.1a 60/71 2009/02/23
i[:g Appendix
Y,




ST7565P

TIMING CHARACTERISTICS

System Bus Read/Write Characteristics 1 (For the 8080 Series MPU)

A0 >(£71‘AW8_> <_lLA/-rz34}><
ICS1
(CS2=1)
< foves >
IWR P fooLw A toorw
IRD N fecrr |
tpse™ [« lpns
D[7:0]
(Write)
¢ tors
D[7:0] hoce
(Read)
Figure 37
Table 24
(Vop = 3.3V, Ta=-30to 85C)
Item Signal Symbol Condition Min.Rating Max. Units
Address hold time tAHS 0 —
Address setup time AO tAWS8 0 —
System cycle time tcvcs 240 —
Write L pulse width WR tccLw 80 —
Write H pulse width tccHw 80 —
Read L pulse width RD tCCLR 140 — Ns
Read H pulse width {CCHR 80
Write Data setup time tDs8 40 —
Write Address hold time tDH8 0 —
DO to D7
Read access time taccs CL=100 pF — 70
Read Output disable time toHs CL=100 pF 5 50
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Table 25
(Vpbp = 2.7V, Ta = -30 to 85C)
. - Rating .
Item Signal Symbol Condition i, Max. Units
Address hold time tAH8 0 —
Address setup time AO tAWS8 0 —
System cycle time tcvcs 400 —
Write L pulse width tccLw 220 —
WR
Write H pulse width tccHw 180 —
Read L pulse width RD tCCLR 220 — ns
Read H pulse width {CCHR 180 —
Write Data setup time tDs8 40 —
Write Address hold time tDH8 0 —
DO to D7
Read access time taccs CL=100 pF — 140
Read Output disable time toHs CL=100 pF 10 100
Table 26
(Vbbb =1.8V, Ta=-30to 85C)
. - Rating .
Item Signal Symbol Condition i, Max. Units
Address hold time tAHg 0 —
Address setup time AO tAWS8 0 —
System cycle time tcvcs 640 —
Write L pulse width tccLw 360 —
WR
Write H pulse width tccHw 280 —
Read L pulse width RD tCCLR 360 — ns
Read H pulse width {CCHR 280
Write Data setup time tDss8 80 —
Write Address hold time tDH8 0 —
DO to D7
Read access time taccs CL=100 pF — 240
Read Output disable time toHs CL=100 pF 10 200

*1 The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. When the system cycle time is extremely fast,
(tr +tr) = (tcycs — tccLw — teeHw) for (tr + tf) = (tcyces — tecLr — teeHR) are specified.

*2 All timing is specified using 20% and 80% of VDD as the reference.

*3 tccLw and tccLr are specified as the overlap between /CS1 being “L” (CS2 = “H") and /WR and /RD being at the “L” level.
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System Bus Read/Write Characteristics 2 (For the 6800 Series MPU)

A0
R/IW taws—>1 <« lane
ICS1
(CB2=1)
< teves >
tewrw teww
E — 'A< 7 >
t, 7 EWHR N EWLR
thse ™1 [ tone
D[7:0]
(Write)
¢ tore
D[7:0] ACC6
(Read)
Figure 38
Table 27
(Vop = 3.3V, Ta=-30 to 85C)
Item Signal Symbol Condition Min.Ratlng Max. Units
Address hold time tAH6 0 —
Address setup time AO tAW6 0 —
System cycle time tcvce 240 —
Enable L pulse width (WRITE) tEWLW 80 —
Enable H pulse width (WRITE) . tEWHW 80 —
Enable L pulse width (READ) tEWLR 80 — ns
Enable H pulse width (READ) tEWHR 140
WRITE Data setup time tDs6 40 —
WRITE Address hold time tDH6 0 —
DO to D7
READ access time tacce CL=100 pF — 70
READ Output disable time toHe CL=100 pF 5 50
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Table 28
(Vpbp = 2.7V, Ta = -30 to 85C)
Item Signal Symbol Condition Min.Rating Max. Units
Address hold time tAH6 0 —
Address setup time AO tAW6 0 —
System cycle time tcvce 400 —
Enable L pulse width (WRITE) tEWLW 220 —
Enable H pulse width (WRITE) tEWHW 180 —
Enable L pulse width (READ) : tEWLR 220 — ns
Enable H pulse width (READ) tEWHR 180 —
WRITE Data setup time tDs6 40 —
WRITE Address hold time tDH6 0 —
DO to D7
READ access time tacce CL=100 pF — 140
READ Output disable time toHe CL=100 pF 10 100
Table 29
(Vbbb =1.8V, Ta=-30to 85C)
Item Signal Symbol Condition Min.Rating Max. Units
Address hold time tAH6 0 —
Address setup time AO tAW6 0 —
System cycle time tcvce 640 —
Enable L pulse width (WRITE) tEWLW 360 —
Enable H pulse width (WRITE) tEWHW 280 —
Enable L pulse width (READ) : tEWLR 360 — ns
Enable H pulse width (READ) tEWHR 280 —
WRITE Data setup time tDs6 80 —
WRITE Address hold time tDH6 0 —
DO to D7
READ access time tacce CL=100 pF — 240
READ Output disable time toHe CL=100 pF 10 200

*1 The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. When the system cycle time is extremely fast,
(tr +tr) = (tcyce — tEwLw — tEwHw) for (tr + tf) =< (tcyce — tEwLR — tEWHR) are specified.

*2 All timing is specified using 20% and 80% of Vop as the reference.

*3 tewLw and teEwLR are specified as the overlap between CS1 being “L” (CS2 = “H") and E.
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The Serial Interface

(é9323=11) \‘: toss™ < lesh ;}/
////
tSAs_> <'tSA/-/
A0
< tsove ™
SCL <t s
t, -+ s
< tsps > [*Espr] //
7/
Si L .
First bit / Last bit
7/
Figure 39
Table 30
(Vop = 3.3V, Ta=-30to 85C)
. - Rating .
Item Signal Symbol Condition i, Max. Units
Serial Clock Period tscye 50 —
SCL “H” pulse width SCL tshw 25 —_
SCL “L” pulse width tsLw 25 —
Address setup time A0 tsas 20 —
Address hold time tsaH 10 — ns
Data setup time S| tsps 20 —
Data hold time tspH 10 —
CS-SCL time cs tcss 20 —
CS-SCL time tcsH 40 —
Table 31
(Vbbb = 2.7V, Ta=-30 to 85C)
. . Rating .
Item Signal Symbol Condition Niin. Max. Units
Serial Clock Period tscyc 100 —
SCL “H” pulse width SCL tshw 50 —
SCL “L” pulse width tsiw 50 —_
Address setup time AQ tsas 30 —
Address hold time tsan 20 — ns
Data setup time S| tsps 30 —
Data hold time tspH 20 —
CS-SCL time cs tcss 30 —
CS-SCL time tcsH 60 —
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Table 32
(Vbbb = 1.8V, Ta=-30to 85C)
Item Signal Symbol Condition Min.Ratlng Max. Units
Serial Clock Period tscye 200 —
SCL “H” pulse width SCL tshw 80 —
SCL “L” pulse width tsLw 80 —
Address setup time A0 tsas 60 —
Address hold time tsaH 30 — ns
Data setup time S| tsps 60 —
Data hold time tspH 30 —
CS-SCL time cs tess 40 —
CS-SCL time tesh 100 —
*1 The input signal rise and fall time (tr, tf) are specified at 15 ns or less.
*2 All timing is specified using 20% and 80% of VDD as the standard.
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Reset Timing
|< t >
RW
IRES
< ty >
Internal .
Status During Reset ... Reset Complete
Figure 41
Table 36
(Vop = 3.3V, Ta=-30to 85C)
. - Rating .
Item Signal | Symbol Condition i, Typ. Max. Units
Reset time tr — — 1.0 us
Reset “L” pulse width IRES trw 1.0 — — ys
Table 37
(Vpbp = 2.7V, Ta = -30 to 85C)
. - Rating .
Item Signal | Symbol Condition i, Typ. Max. Units
Reset time tr — — 2.0 us
Reset “L” pulse width IRES trw 2.0 — — ys
Table 38
(Vbbb = 1.8V, Ta=-30to 85C)
. - Rating .
Item Signal | Symbol Condition i, Typ. Max. Units
Reset time tr — — 3.0 us
Reset “L” pulse width IRES trw 3.0 — — ys
*1 All timing is specified with 20% and 80% of VDD as the standard.
Ver 2.1a 67/71 2009/02/23

<
.[:g Appendix
Y,




ST7565P

THE MPU INTERFACE (REFERENCE EXAMPLES)

ST7565P can be connected to either 80X86 series MPUs or 68000 series MPU. Moreover, by using the serial interface, it is
possible to operate ST7565P with fewer signal pins.

The display area can be extended horizontally by using two ST7565P chips. Two chip select signals can be used to select the
individual ICs to access.

(1) 8080 Series MPUs

¢VDD
| |
Vce VbD
A0 > A0 C86
Al to A7 " Decoder » CS1
- IORQ > » CS2 o
[a®) Ne}
el
= DO to D7 1« > DO to D7 >
RD > RD.
WR > WR
RES [« » RES PSH
GITD RESET VTS
] Vs
Figure 42-1
(2) 6800 Series MPUs
VDD
T
| [
Vce VoD
A0 » A0 C86 —
Alto AlS > » CS1 o
Decoder
- VMA > > CS2 e
&) o~
= Z
DO to D7 [« » DO to D7
E » E
RAW > RIW
RES [« » RES PIS
GTD RESET Vis
| Vs
Figure 42-2
(3) Using the Serial Interface
Vop or Vss
T
I | 1
Vee VoD
A0 > A0 C86
R » CS1 o
- Al to A7 > Decoder » ) vl@
a5} o~
= 2
Port 1 » SI
Port 2 > SCL
RES [« » RES P/S
GND RESET Vss _‘
| I | v
L Vss
Figure 42-3
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CONNECTIONS BETWEEN LCD DRIVERS (REFERENCE
EXAMPLE)

The display area of LCD panel can be extended horizontally by using two ST7565P chips. Use a same equipment type.

(1) ST7565P (master) — ST7565P (slave)

A VDD
M/S CLS CLS M/S
FR p | FR
: g
@ & CL p(cL | e
m o zu
[ O1 m (o))
T S al
DOE P | DOF o
Output Input
P P VSS
T VDD
M/S CLS CLS M/S
FR » | FR
= 0
4 o CL ¢ »| CL 23
m o zu
T U1 m (o))
T - a1
DOF » | DOF v
Output Input
P P VSS
Figure 43-1
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(2) Single-chip Structure

132 X 65 Dots

o

ST7565P
M aster

(3) Double-chip Structure

Figure 43-2

2064 x 65 Dots

COM SEG SEG f Cco
ST7565P ST7565P
M aster Slave
Figure 43-3
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Change Notes

2004.04.05 | Ver1.2a | ® Modify Serial interface Timing Character.
2004.05.18 Ver1.3 | ® Change Temperature compensation rate to -0.05%/°C.
2004.05.31 Verl4 | ® Add /O pin ITO resistor limitation.
2004.06.24 Ver1l5 | @ Modify Page 2 PAD Diagram.
2004.07.14 Verl1.6 | ® Modify Page 19 V1~V4 voltage setting with different bias set command.
®  Modify Feature Description;
®  Modify operating temperature;
®  Modify PIN Name: PAD 80~85 to TESTO~5;
2005.09.22 Ver 1.7 | ® Modify Absolute Maximum Ratings;
® Modify Ta of DC Characteristics and Reset Timing;
® Remove redundant Page 28;
®  Modify reference voltage to Vss (Page 58, 59).
®  Modify the description of DC characteristics.
®  Modify function description.
® Redraw figures.
2006.02.13 | Verl8 | g  Redraw the PAD DIAGRAM.
®  Highlight the HPM (High Power Mode) description.
®  Put emphasis on the power OFF procedure (Page 56-57).
2006/03/10 Ver1.9 | ® Fix Ver. 1.8: Booster Circuit mistake (Booster X6, Page 32).
2007/11/06 | Ver 1.9a ) ?/FI)(;(;i;yzl)DAD pitch between COM[40] and alignment mark of PAD DIAGRAM.
2008/02/19 | Ver 1.9b ) Mod!fy Page 2 infor.mation: PAD 115, 290 anql alignment mark drawing.
®  Modify some description for easy understanding.
®  Modify Ver 1.9c mistake: alignment mark coordinate.
2008/03/14 | Ver1.9c | ® AddVy and Vg in Absolute Maximum Ratings.
®  Modify description in Absolute Maximum Ratings.
® Remove Static Indicator function and command.
® Reserved FRS pin function.
2008/04/10 Ver2.0 | ® Truncated Alignment mark coordinate.
® Rewrite some description.
®  Update timing figures and naming.
2008/07/15 Ver2.1 | ® Modify Page 2 information: bump size of PAD 115, 290.
2009/02/23 | Ver2.1a | ® Modify mistake of Status Read.
Ver 2.1a 7171 2009/02/23
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