EXFL

Infineon Technologies - CYS8CTMG110-32LTXIT Datasheet

Details

Product Status
Applications

Core Processor
Program Memory Type
Controller Series

RAM Size

Interface

Number of I/O

Voltage - Supply
Operating Temperature
Mounting Type
Package / Case
Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

Embedded - Microcontrollers - Application
Specific: Tailored Solutions for Precision and
Performance

Embedded - Microcontrollers - Application Specific
represents a category of microcontrollers designed with

unique features and capabilities tailored to specific
application needs. Unlike general-purpose
microcontrollers, application-specific microcontrollers are
optimized for particular tasks, offering enhanced
performance, efficiency, and functionality to meet the
demands of specialized applications.

What Are Embedded - Microcontrollers -
Application Specific?

Obsolete

Touchscreen Controller

M8C

FLASH (8kB)
CY8CT
512x8

I2C, SPI, UART
2.4V ~ 5.25V
-40°C ~ 85°C

Surface Mount
32-VFQFN Exposed Pad
32-QFN (5x5)

https://www.e-xfl.com/product-detail/infineon-technologies/cy8ctmg110-32ltxit

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/cy8ctmg110-32ltxit-4513161
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers-application-specific
https://www.e-xfl.com/product/filter/embedded-microcontrollers-application-specific
https://www.e-xfl.com/product/filter/embedded-microcontrollers-application-specific
https://www.e-xfl.com/product/filter/embedded-microcontrollers-application-specific
https://www.e-xfl.com/product/filter/embedded-microcontrollers-application-specific

CY8CTMG110

Getting Started

To understand the TrueTouch device, read this data sheet and
use the PSoC Designer™ Integrated Development Environment
(IDE). This data sheet is an overview of the general silicon infor-
mation and electrical specifications. For in depth touchscreen
application information, including touchscreen specific specifica-
tions, read the touchscreen user module data sheet that is
supported by this specific device.

TrueTouch Device Characteristics

Depending on your TrueTouch device selected for a touchscreen
application, characteristics and capabilities of each device
changes. Table 1 lists the touchscreen sensing capabilities
available for specific TrueTouch devices. The TrueTouch device
covered by this data sheet is highlighted in this table.

Table 1. TrueTouch Device Characteristics
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Notes

Development Kits

Development Kits are available from the following distributors:
Digi-Key, Avnet, Arrow, and Future. The Cypress Online Store
contains development kits, C compilers, and all accessories for
PSoC development. Go to the Cypress Online Store web site at
http://www.cypress.com, click the Online Store shopping cart
icon at the bottom of the web page, and click PSoC (Program-
mable System-on-Chip) to view a current list of available items.

Technical Training Modules

Free PSoC technical training modules are available for users
new to PSoC. Training modules cover designing, debugging,
advanced analog, and CapSense. Go to
http://www.cypress.com/training.

Consultants

Certified PSoC Consultants offer everything from technical
assistance to completed PSoC designs. To contact or become a
PSoC Consultant go to http://www.cypress.com, click on Design
Support located on the left side of the web page, and select
CYPros Consultants.

Technical Support

PSoC application engineers take pride in fast and accurate
response. They are available with a four hour guaranteed
response at http://www.cypress.com/support.

Application Notes

A long list of application notes can assist you in every aspect of
your design effort. To view the PSoC application notes, go to the
http://www.cypress.com web site and select Application Notes
under the Design Resources list located in the center of the web
page. Application notes are sorted by date by default.

Development Tools

PSoC Designer is a Microsoft® Windows based, integrated
development environment for the Programmable
System-on-Chip (PSoC) devices. The PSoC Designer IDE and
application runs on Windows NT 4.0, Windows 2000, Windows
Millennium (Me), or Windows XP (see Figure 3 on page 5).

PSoC Designer helps the customer to select an operating
configuration for the PSoC, write application code that uses the
PSoC, and debug the application. This system provides design
database management by project, an integrated debugger with
In-Circuit Emulator, in-system programming support, and the
CYASM macro assembler for the CPUs.

PSoC Designer also supports a high level C language compiler
developed specifically for the devices in the family.

1. Per sensor typical. Depends on touchscreen panel. For MA120 per X/Y crossing Vcc = 3.3V.

2. Average mA supply current. Based on 8 ms report rate, except for MA120.

Document Number: 001-46928 Rev. *B

Page 4 of 31

+] Feedback


http://www.cypress.com
http://www.cypress.com/training
http://www.cypress.com
http://www.cypress.com/support/
http://www.cypress.com
http://ccc01.opinionlab.com/o.asp?id=&prev=docurate_001-46928_pdf_p_4

CY8CTMG110

PERFORM

Figure 3. PSoC Designer Subsystems
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TrueTouch Designer Software Subsystems

)

Device Editor

The device editor subsystem enables the user to select different
onboard analog and digital components called user modules
using the PSoC blocks. Examples of user modules are ADCs,
DACs, Amplifiers, and Filters.

The device editor also supports easy development of multiple
configurations and dynamic reconfiguration. Dynamic
reconfiguration allows changing configurations at run time.

PSoC Designer sets up power on initialization tables for selected
PSoC block configurations and creates source code for an
application framework. The framework contains software to
operate the selected components. If the project uses more than
one operating configuration, then it contains routines to switch
between different sets of PSoC block configurations at run time.
PSoC Designer prints out a configuration sheet for a given
project configuration for use during application programming in
conjunction with the device data sheet. After the framework is
generated, the user adds application-specific code to flesh out
the framework. It is also possible to change the selected
components and regenerate the framework.

Design Browser

The Design Browser enables users to select and import
preconfigured designs into the user’s project. Users can easily
browse a catalog of preconfigured designs to facilitate
time-to-design. Examples provided in the tools include a
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300-baud modem, LIN Bus master and slave, fan controller, and
magnetic card reader.

Application Editor

The Application Editor edits the C language and assembly
language source code. It also assembles, compiles, links, and
builds.

Assembler. The macro assembler allows the seamless
merging of the assembly code with C code. The link libraries
automatically use absolute addressing or are compiled in relative
mode, and linked with other software modules to get absolute
addressing.

C Language Compiler. A C language compiler that supports
the PSoC family of devices is available. Even if you have never
worked in the C language before, the product quickly helps you
create complete C programs for the PSoC family devices.

The embedded, optimizing C compiler provides all the features
of C tailored to the PSoC architecture. It comes complete with
embedded libraries providing port and bus operations, standard
keypad and display support, and extended math functionality.

Debugger

The PSoC Designer Debugger subsystem provides hardware
in-circuit emulation, allowing the designer to test the program in
a physical system while providing an internal view of the PSoC
device. Debugger commands allow the designer to read the
program and read and write data memory, read and write 10
registers, read and write CPU registers, set and clear break-
points, and provide program run, halt, and step control. The
debugger also allows the designer to create a trace buffer of
registers and memory locations of interest.

Online Help System

The online help system displays online, context-sensitive help
for the user. Designed for procedural and quick reference, each
functional subsystem has its own context-sensitive help. This
system also provides tutorials and links to FAQs and an Online
Support Forum to aid the designer in getting started.

Hardware Tools

In-Circuit Emulator

A low cost, high functionality ICE (In-Circuit Emulator) is
available for development support. This hardware has the
capability to program single devices.

The emulator consists of a base unit that connects to the PC by
way of a USB port. The base unit is universal and operates with
all PSoC devices. Emulation pods for each device family are
available separately. The emulation pod takes the place of the
PSoC device in the target board and performs full speed

(24 MHz) operation.

TrueTouch Touchscreen Tuner

The TrueTouch tuner is a Microsoft® Windows based graphical
user interface allowing developers to set critical parameters and
observe changes to the touchscreen application in real time.
Optimal configuration from the tuner can be immediately applied
to the TrueTouch user module settings.
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Designing with User Modules

The development process for the PSoC device differs from that
of a traditional fixed function microprocessor. The configurable
analog and digital hardware blocks give the PSoC architecture a
unique flexibility that pays dividends in managing specification
change during development and by lowering inventory costs.
These configurable resources, called PSoC blocks. They
implement a wide variety of user selectable functions. Each
block has several registers that determine its function and
connectivity to other blocks, multiplexers, buses and to the 10
pins. lIterative development cycles permit you to adapt the
hardware and the software. This substantially lowers the risk of
selecting a different part to meet the final design requirements.

To speed the development process, the PSoC Designer IDE
provides a library of pre-built, pre-tested hardware peripheral
functions, called “User Modules.” User modules make selecting
and implementing peripheral devices simple. They come in
analog, digital, and mixed signal varieties. The standard user
module library contains over 50 common peripherals such as
ADCs, DACs, timers, counters, UARTs, and other uncommon
peripherals, such as DTMF Generators and Bi-Quad analog filter
sections.

Each user module establishes the basic register settings to
implement the selected function. It also provides parameters that
allow you to tailor its precise configuration to a particular appli-
cation. For example, a Pulse Width Modulator User Module
configures one or more digital PSoC blocks, one for each 8 bits
of resolution. The user module parameters permit to establish
the pulse width and duty cycle. User modules also provide tested
software to cut your development time. The user module appli-
cation programming interface (API) provides high level functions
to control and respond to hardware events at run time. The API
also provides optional interrupt service routines to adapt as
needed.

The API functions are documented in user module data sheets
that are viewed directly in the PSoC Designer IDE. These data
sheets explain the internal operation of the user module and
provide performance specifications. Each data sheet describes
the use of each user module parameter and documents the
setting of each register controlled by the user module.

The development process starts when you open a new project
and bring up the Device Editor, a graphical user interface (GUI)
for configuring the hardware. Select the user modules you need
for your project and map them onto the PSoC blocks with
point-and-click simplicity. Next, you build signal chains by inter-
connecting user modules to each other and the 10 pins. At this
stage, also configure the clock source connections and enter
parameter values directly or by selecting values from drop down
menus. When you are ready to test the hardware configuration
or move on to developing code for the project, perform the
“Generate Application” step. This causes PSoC Designer to
generate source code that automatically configures the device to
your specification and provides the high level user module API
functions.
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Figure 4. User Module and Source Code Development Flows
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The next step is to write your main program, and any
sub-routines using PSoC Designer's Application Editor
subsystem. The Application Editor includes a Project Manager
that allows you to open the project source code files (including
all generated code files) from a hierarchal view. The source code
editor provides syntax coloring and advanced edit features for
both C and assembly language. File search capabilities include
simple string searches and recursive “grep-style” patterns. A
single mouse click invokes the Build Manager. It employs a
professional-strength “makefile” system to automatically analyze
all file dependencies and run the compiler and assembler as
necessary. Project-level options control optimization strategies
used by the compiler and linker. Syntax errors are displayed in a
console window. Double click the error message to show the
offending line of source code. When all is correct, the linker
builds a HEX file image suitable for programming.

The last step in the development process takes place inside the
PSoC Designer's Debugger subsystem. The Debugger
downloads the HEX image to the In-Circuit Emulator (ICE) where
it runs at full speed. Debugger capabilities rival those of systems
costing many times more. In addition to traditional single-step,
run-to-breakpoint and watch-variable features, the Debugger
provides a large trace buffer. This enables to define complex
breakpoint events such as monitoring address and data bus
values, memory locations, and external signals.
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Table 3. Pin Definitions - CY8CTMG110 56-Pin (SSOP) (continued)

. Type . .
Pin No. — Pin Name Description
Digital Analog
20 10 P3[1]
21 NC No connection. Leave floating.
22 NC No connection. Leave floating.
23 10 P1[7] I2C Serial Clock (SCL).
24 10 P1[5] I2C Serial Data (SDA).
25 NC No connection. Leave floating.
26 10 P1[3]
27 10 P1[1] Crystal Input (XTALin), 12C Serial Clock (SCL), ISSP-SCLKIL.
28 Power Vss Ground. Connect to circuit ground.
29 NC No connection. Leave floating.
30 NC No connection. Leave floating.
31 10 P1[0] Crystal Output (XTALout), 12C Serial Data (SDA), ISSP-SDATAISL.
32 10 P1[2]
33 10 P1[4] Optional External Clock Input (EXTCLK).
34 10 P1[6]
35 NC No connection. Leave floating.
36 NC No connection. Leave floating.
37 NC No connection. Leave floating.
38 NC No connection. Leave floating.
39 NC No connection. Leave floating.
40 NC No connection. Leave floating.
41 Input XRES Active high external reset with internal pull down.
42 OCD HCLK OCD high-speed clock output.
43 OCD CCLK OCD CPU clock output.
44 10 P3[0]
45 10 P3[2]
46 NC No connection. Leave floating.
47 NC No connection. Leave floating.
48 10 I P2[0]
49 10 | P2[2]
50 10 P2[4]
51 10 P2[6]
52 10 | PO[O] Analog column mux input.
53 10 | PO[2] Analog column mux input and column output.
54 10 | PO[4] Analog column mux input and column output.
55 10 | PO[6] Analog column mux input.
56 Power vdd Supply voltage. Bypass to ground with 0.1 uF capacitor.

LEGEND: A = Analog, | = Input, O = Output, and OCD = On-Chip Debug.
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Electrical Specifications

This section presents the DC and AC electrical specifications of the CYS8CTMG110 TrueTouch device. For up to date electrical

specifications, visit the web site http://www.cypress.com/psoc.

Specifications are valid for -40°C < T, < 85°C and T < 100°C as specified, except where noted.
Refer Table 18 on page 19 for the electrical specifications on the internal main oscillator (IMO) using SLIMO mode.

Figure 7. Voltage versus CPU Frequency

Figure 8. IMO Frequency Trim Options
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Table 4 lists the units of measure that are used in this section.
Table 4. Units of Measure
Symbol Unit of Measure Symbol Unit of Measure
°c degree Celsius pW microwatts
dB decibels mA milli-ampere
fF femto farad ms milli-second
Hz hertz mV milli-volts
KB 1024 bytes nA nanoampere
Kbit 1024 bits ns nanosecond
kHz kilohertz nVv nanovolts
kQ kilohm Q ohm
MHz megahertz pA picoampere
MQ megaohm pF picofarad
pA microampere pp peak-to-peak
pF microfarad ppm parts per million
puH microhenry ps picosecond
us microsecond sps samples per second
pnv microvolts S sigma: one standard deviation
pvrms microvolts root-mean-square \Y, volts
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Absolute Maximum Ratings
Table 5. Absolute Maximum Ratings
Symbol Description Min Typ Max Units Notes
Tsta Storage Temperature -55 25 +100 °c Higher storage temperatures reduce
data retention time. Recommended
storage temperature is +25°C *
25°C. Extended duration storage
temperatures above 65°C degrade
reliability.
Ta Ambient Temperature with Power Applied |-40 - +85 °c
vdd Supply Voltage on Vdd Relative to Vss -0.5 - +6.0 \%
Vio DC Input Voltage Vss-0.5 |- Vdd +0.5 |V
Vioz DC Voltage Applied to Tri-state Vss-0.5 |- Vdd + 0.5 |V
Imio Maximum Current into any Port Pin -25 - +50 mA
ESD Electro Static Discharge Voltage[4] 2000 - - \% Human Body Model ESD.
LU Latch-up Current - - 200 mA
Operating Temperature
Table 6. Operating Temperature
Symbol Description Min Typ Max Units Notes
Ta Ambient Temperaturel® -40 - +85 °c
T, Junction Temperature -40 - +100 °c The temperature rise from ambient
to junction is package specific. See
Table 33 on page 28. The user must
limit the power consumption to
comply with this requirement.
Notes

4. See the user module data sheet for touchscreen application related ESD testing.

5. See the user module data sheet for touchscreen application related temperature testing.
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DC Electrical Characteristics

The below electrical characteristics are for proper CPU core and 1/O operation. For capacitive touchscreen electrical characteristics,
refer to the touchscreen user module data sheet.

DC Chip Level Specifications

Table 7 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V and -40°C
<Tp £85°C, 3.0V t0 3.6V and -40°C < T < 85°C, or 2.7V to 3.0V and -40°C < T, < 85°C, respectively. Typical parameters apply to
5V, 3.3V, or 2.7V at 25°C. These are for design guidance only.

Table 7. DC Chip Level Specifications

Symbol Description Min Typ Max | Units Notes
Vdd Supply Voltage 2.40 - 5.25 \% See Table 16 on page 17.
Ibp Supply Current, IMO = 24 MHz - 3 4 mA Conditions are Vdd = 5.0V,

Ta = 25°C, CPU = 3 MHz, 48 MHz
disabled. VC1 = 1.5 MHz,
VC2 =93.75 kHz, VC3 = 0.366 kHz.

Ibps Supply Current, IMO = 6 MHz using SLIMO |- 1.2 2 mA Conditions are Vdd = 3.3V,

Mode Ta = 25°C, CPU = 3 MHz, clock
doubler disabled. VC1 = 375 kHz,
VC2 = 23.4 kHz, VC3 = 0.091 kHz.

Supply Current, IMO = 6 MHz using SLIMO - 1.1 15 mA Conditions are Vdd = 2.55V,

Mode Ta = 25°C, CPU = 3 MHz, clock
doubler disabled. VC1 = 375 kHz,
VC2 = 23.4 kHz, VC3 = 0.091 kHz.

Isgo7 Sleep (Mode) Current with POR, LVD, Sleep |- 2.6 4, HA Vdd = 2.55V, 0°C < T, < 40°C.
Timer, WDT, and Internal Slow Oscillator
Active. Mid temperature range

Ipp27

Isg Sleep (Mode) Current with POR, LVD, Sleep |- 2.8 5 LA Vdd = 3.3V, -40°C < T, < 85°C.
Timer, WDT, and Internal Slow Oscillator Active
VREE Reference Voltage (Bandgap) 1.28 1.30 1.32 \% Trimmed for appropriate Vdd.
Vdd = 3.0V to 5.25V.
Vgrere7 |Reference Voltage (Bandgap) 1.16 1.30 1.33 \ Trimmed for appropriate Vdd. Vdd =
2.4V to 3.0V.
AGND  |Analog Ground Vrer |Vrer |Vrer |V
- 0.003 +0.003

DC General Purpose 10 Specifications

Table 8 and Table 9 list the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C < T, < 85°C, 3.0V to 3.6V and -40°C < T, < 85°C, or 2.4V to 3.0V and -40°C < T, < 85°C, respectively. Typical parameters
apply to 5V, 3.3V, and 2.7V at 25°C. These are for design guidance only.

Table 8. 5V and 3.3V DC GPIO Specifications

Symbol Description Min Typ Max | Units Notes

Rpy Pull Up Resistor 4 5.6 8 kQ

Rpp Pull Down Resistor 4 5.6 8 kQ

Vou High Output Level vdd- |- - \Y IOH=10mA, Vdd =4.75t05.25V (8
1.0 total loads, 4 on even port pins (for

example, PO[2], P1[4]), 4 on odd port
pins (for example, PO[3], P1[5])).

VoL Low Output Level - - 0.75 \Y IOL =25mA, Vdd =4.75t0 5.25V (8
total loads, 4 on even port pins (for
example, PO[2], P1[4]), 4 on odd port
pins (for example, PO[3], P1[5])).

Vi Input Low Level - - 0.8 \Y Vdd = 3.0 to 5.25.

V4 Input High Level 21 - \Y, Vdd = 3.0 to 5.25.
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Table 8. 5V and 3.3V DC GPIO Specifications (continued)

Symbol Description Min Typ Max | Units Notes

Vy Input Hysteresis - 60 - mV

I Input Leakage (Absolute Value) - 1 - nA Gross tested to 1 pA.

Cin Capacitive Load on Pins as Input - 35 10 pF Package and pin dependent.

Temp = 25°C.

Cout Capacitive Load on Pins as Output - 35 10 pF Package and pin dependent.
Temp = 25°C.

Table 9. 2.7V DC GPIO Specifications

Symbol Description Min Typ Max | Units Notes

Rpy Pull Up Resistor 4 5.6 8 kQ

Rpp Pull Down Resistor 4 5.6 8 kQ

VoH High Output Level vdd - |- - \% IOH = 2.5 mA (6.25 Typ), Vdd = 2.4

0.4 to 3.0V (16 mA maximum, 50 mA Typ
combined IOH budget).

VoL Low Output Level - - 0.75 \% IOL =10 mA, Vdd = 2.4 to 3.0V (90
mA maximum combined IOL
budget).

Vi Input Low Level - - 0.75 \Y, Vdd = 2.4 to 3.0.

ViH Input High Level 2.0 - - \Y Vdd = 2.4 to 3.0.

Vy Input Hysteresis - 90 - mV

I Input Leakage (Absolute Value) - 1 - nA Gross tested to 1 pA.

Cin Capacitive Load on Pins as Input - 3.5 10 pF Package and pin dependent.

Temp = 25°C.

Cout Capacitive Load on Pins as Output - 3.5 10 pF Package and pin dependent.

Temp = 25°C.

DC Operational Amplifier Specifications

Table 10, Table 11, and Table 12 list the guaranteed maximum and minimum specifications for the voltage and temperature ranges:
4.75V to 5.25V and -40°C < T, < 85°C, 3.0V to 3.6V and -40°C < T, < 85°C, or 2.4V to 3.0V and -40°C < T, < 85°C, respectively.
Typical parameters apply to 5V, 3.3V, or 2.7V at 25°C. These are for design guidance only.

Table 10. 5V DC Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes
Vosoa |Input Offset Voltage (Absolute Value) - 25 15 mv
TCVpsoa |Average Input Offset Voltage Drift - 10 - uv/°c
legoal®  |Input Leakage Current (Port 0 Analog Pins) |- 200 - pA Gross tested to 1 pA.
CinoA Input Capacitance (Port 0 Analog Pins) - 4.5 9.5 pF Package and pin dependent.
Temp = 25°C.
Vemoa  |Common Mode Voltage Range 0.0 - vdd-1 |V
GoLoa |Open Loop Gain - 80 - dB
Isoa Amplifier Supply Current - 10 30 pA
Note

6. Atypical behavior: Iggoa Of Port O Pin 0 is below 1 nA at 25°C; 50 nA over temperature. Use Port 0 Pins 1-7 for the lowest leakage of 200 nA.
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Table 11. 3.3V DC Operational Amplifier Specifications
Symbol Description Min Typ Max Units Notes
Vosoa |Input Offset Voltage (absolute value) - 25 15 mv
TCVpsoa |Average Input Offset Voltage Drift - 10 - uv/°c
legoal®  |Input Leakage Current (Port 0 Analog Pins) |- 200 - pA Gross tested to 1 pA.
Cinoa Input Capacitance (Port 0 Analog Pins) - 4.5 9.5 pF Package and pin dependent.
Temp = 25°C.
Vemoa  |Common Mode Voltage Range 0 - vdd-1 |V
GoLoa |Open Loop Gain - 80 - dB
Isoa Amplifier Supply Current - 10 30 pHA
Table 12. 2.7V DC Operational Amplifier Specification
Symbol Description Min Typ Max Units Notes
Vosoa Input Offset Voltage (absolute value) - 2.5 15 mV
TCVsoa |Average Input Offset Voltage Drift - 10 - uv/ec
IEBOA[G] Input Leakage Current (Port 0 Analog Pins) |- 200 - pA Gross tested to 1 pA.
Cinoa Input Capacitance (Port 0 Analog Pins) - 4.5 9.5 pF Package and pin dependent.
Temp = 25°C.
Vemoa  |Common Mode Voltage Range 0 - vdd-1 |V
GoLoa |Open Loop Gain - 80 - dB
Isoa Amplifier Supply Current - 10 30 JIVAN

DC Low Power Comparator Specifications

Table 13 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V and -40°C
<Tp <85°C, 3.0V to 3.6V and -40°C < Tp < 85°C, or 2.4V to 3.0V and -40°C < T, < 85°C, respectively. Typical parameters apply to

5V at 25°C

Table 13. DC Low Power Comparator Specifications

. These are for design guidance only.

Symbol Description Min Typ Max Units Notes
VgreeLpc | Low Power Comparator (LPC) Reference 0.2 - vdd-1 |V
Voltage Range
IsLpc LPC Supply Current - 10 40 pA
Vosipc | LPC Voltage Offset - 25 30 mV
DC Analog Mux Bus Specifications

Table 14 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V and -40°C
<Tp £85°C, 3.0V t0 3.6V and -40°C < Tp < 85°C, or 2.4V to 3.0V and -40°C < T, < 85°C, respectively. Typical parameters apply to
5V, 3.3V, or 2.7V at 25°C. These are for design guidance only.

Table 14. DC Analog Mux Bus Specifications
Symbol Description Min Typ Max Units Notes
Rsw Switch Resistance to Common Analog Bus - - 400 w vdd > 2.7V
800 w 2.4V <vdd <2.7V
Rvpp Resistance of Initialization Switch to Vdd - - 800 w
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DC Programming Specifications

Table 17 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V and -40°C
< Tp £85°C, 3.0V to 3.6V and -40°C < Tp < 85°C, or 2.4V to 3.0V and -40°C < T, < 85°C, respectively. Typical parameters apply to
5V, 3.3V, or 2.7V at 25°C. These are for design guidance only.

Table 17. DC Programming Specifications

Symbol Description Min Typ Max Units Notes
Vddwrite | Supply Voltage for Flash Write Operations | 2.70 - - \Y
Ibpp Supply Current During Programming or Verify | — 5 25 mA
ViLp Input Low Voltage During Programming or | — - 0.8 \%
Verify
Vinp Input High Voltage During Programming or | 2.2 - - \%
Verify
iLp Input Current when Applying Vilp to P1[0] or |— - 0.2 mA Driving internal pull down
P1[1] During Programming or Verify resistor.
P Input Current when Applying Vihp to P1[0] or |— - 15 mA Driving internal pull down
P1[1] During Programming or Verify resistor.
VoLv Output Low Voltage During Programming or |— - Vss+0.75 |V
Verify
Vonv Output High Voltage During Programming or |Vdd-1.0 |— vdd \%
Verify
Flashgnpg | Flash Endurance (per block) 50,000 - - - Erase/write cycles per block.
Flashgyt | Flash Endurance (total)! 1] 1,800,000 |- - - Erase/write cycles.
Flashpr Flash Data Retention 10 - - Years
Note

11. A maximum of 36 x 50,000 block endurance cycles is allowed. This may be balanced between operations on 36x1 blocks of 50,000 maximum cycles each, 36x2
blocks of 25,000 maximum cycles each, or 36x4 blocks of 12,500 maximum cycles each (to limit the total number of cycles to 36x50,000 and that no single block
ever sees more than 50,000 cycles).

For the full industrial range, the user must employ a temperature sensor user module (FlashTemp) and feed the result to the temperature argument before writing.
Refer to the Flash APIs Application Note AN2015 at http://www.cypress.com under Application Notes for more information.
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Table 19. 2.7V AC Chip Level Specifications (continued)

Symbol Description Min Typ Max Units Notes
Faok1 Internal Low Speed Oscillator Frequency 8 32 96 kHz
Jitter32k 32 kHz RMS Period Jitter - 150 200 ns
Jitter32k 32 kHz Peak-to-Peak Period Jitter - 1400 |-

TxrsT External Reset Pulse Width 10 - - us
Fmax Maximum Frequency of signal on row inputor | — - 12.3 MHz
row output.
TraMP Supply Ramp Time 0 - - us
Figure 9. 24 MHz Period Jitter (IMO) Timing Diagram
Jitter24M1
_>| |<_
Faam
Figure 10. 32 kHz Period Jitter (ILO) Timing Diagram
Jitter32k
_>| |<_
F32K1
Not

Document Number: 001-46928 Rev. *B

es
16.2.4V < Vdd < 3.0V.
17. See Application Note AN2012 “Adjusting PSoC Microcontroller Trims for Dual Voltage-Range Operation” for information on maximum frequency for user modules.

Page 20 of 31

+] Feedback


http://www.cypress.com/design/AN2012
http://ccc01.opinionlab.com/o.asp?id=&prev=docurate_001-46928_pdf_p_20

CY8CTMG110

AC General Purpose 10 Specifications

Table 20 and Table 21 list the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to
5.25V and -40°C < Tp < 85°C, 3.0V to 3.6V and -40°C < Tp < 85°C, or 2.4V to 3.0V and -40°C < T, < 85°C, respectively. Typical
parameters apply to 5V, 3.3V, or 2.7V at 25°C. These are for design guidance only.

Table 20. 5V and 3.3V AC GPIO Specifications

Symbol Description Min Typ Max | Units Notes
Ferio GPIO Operating Frequency 0 - 12 MHz Normal Strong Mode
TRiseF Rise Time, Normal Strong Mode, Cload =50 pF | 3 — 18 ns Vdd =4.5to 5.25V, 10% - 90%
TFallF Fall Time, Normal Strong Mode, Cload =50 pF | 2 — 18 ns Vdd = 4.5 to 5.25V, 10% - 90%
TRiseS Rise Time, Slow Strong Mode, Cload = 50 pF |7 27 - ns Vdd = 3to 5.25V, 10% - 90%
TFRalls Fall Time, Slow Strong Mode, Cload = 50 pF |7 22 - ns Vdd = 3 to 5.25V, 10% - 90%
Table 21. 2.7V AC GPIO Specifications
Symbol Description Min Typ Max | Units Notes
Fepio GPIO Operating Frequency 0 - 3 MHz Normal Strong Mode
TRiseF Rise Time, Normal Strong Mode, Cload =50 pF | 6 — 50 ns Vdd = 2.4 to 3.0V, 10% - 90%
TFallF Fall Time, Normal Strong Mode, Cload =50 pF | 6 - 50 ns Vdd = 2.4 to 3.0V, 10% - 90%
TRiseS Rise Time, Slow Strong Mode, Cload = 50 pF |18 40 120 ns Vdd = 2.4 to 3.0V, 10% - 90%
TFallS Fall Time, Slow Strong Mode, Cload =50 pF |18 40 120 ns Vdd = 2.4 to 3.0V, 10% - 90%
Figure 11. GPIO Timing Diagram
90%
GPIO
Pin
Output
Voltage

10%

_>!
TRiseF
TRiseS

A T,

-
TFallF
TFalls

v

AC Operational Amplifier Specifications

Table 22 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V and -40°C
< Tp <£85°C, 3.0V to 3.6V and -40°C < Tp < 85°C, or 2.4V to 3.0V and -40°C < T, < 85°C, respectively. Typical parameters apply to
5V, 3.3V, or 2.7V at 25°C. These are for design guidance only.

Table 22. AC Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes
Tcomp Comparator Mode Response Time, 50 mV 100 ns Vdd > 3.0V.
Overdrive 200 ns 2.4V <Vce < 3.0V
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AC Low Power Comparator Specifications

Table 23 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V and -40°C
< Tp £85°C, 3.0V to 3.6V and -40°C < Tp < 85°C, or 2.4V to 3.0V and -40°C < T, < 85°C, respectively. Typical parameters apply to
5V at 25°C. These are for design guidance only.

Table 23. AC Low Power Comparator Specifications

Symbol Description Min Typ Max Units Notes
TrLPC LPC Response Time - - 50 us > 50 mV overdrive comparator
reference set within Vggp pc.

AC Analog Mux Bus Specifications

Table 24 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V and -40°C
<Tp £85°C, 3.0V t0 3.6V and -40°C < Tp < 85°C, or 2.4V to 3.0V and -40°C < T, < 85°C, respectively. Typical parameters apply to
5V, 3.3V, or 2.7V at 25°C. These are for design guidance only.

Table 24. AC Analog Mux Bus Specifications

Symbol Description Min Typ Max Units Notes
Fsw Switch Rate - - 3.17 MHz

AC Digital Block Specifications

Table 25 and Table 26 list the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to
5.25V and -40°C < Tp < 85°C, 3.0V to 3.6V and -40°C < Tp < 85°C, or 2.4V to 3.0V and -40°C < T, < 85°C, respectively. Typical
parameters apply to 5V, 3.3V, or 2.7V at 25°C. These are for design guidance only.

Table 25. 5V and 3.3V AC Digital Block Specifications

Function Description Min Typ Max Units Notes
All Maximum Block Clocking Frequency (> 4.75V) 49.2 MHz 4.75V <Vdd < 5.25V.
Functions  ['vjaximum Block Clocking Frequency (< 4.75V) 246 |MHz |3.0V<Vdd<4.75V.
Timer Capture Pulse Width 50[18 | — - ns

Maximum Frequency, No Capture - - 49.2 MHz 4.75V <Vdd < 5.25V.
Maximum Frequency, With or Without Capture | — - 24.6 MHz
Counter Enable Pulse Width 50 - - ns
Maximum Frequency, No Enable Input - - 49.2 MHz 4.75V <Vdd < 5.25V.
Maximum Frequency, Enable Input - - 24.6 MHz
Dead Band | Kill Pulse Width:
Asynchronous Restart Mode 20 - - ns
Synchronous Restart Mode 50 - - ns
Disable Mode 50 - - ns
Maximum Frequency - - 49.2 MHz 4.75V <Vdd < 5.25V.
CRCPRS | Maximum Input Clock Frequency - - 49.2 MHz 4.75V < Vdd < 5.25V.
(PRS
Mode)
CRCPRS | Maximum Input Clock Frequency - - 24.6 MHz
(CRC
Mode)
SPIM Maximum Input Clock Frequency - - 8.2 MHz Maximum data rate at 4.1 MHz
due to 2 x over clocking.
SPIS Maximum Input Clock Frequency - - 4.1 MHz
Width of SS_ Negated Between Transmissions | 50 - - ns
Note

18. 50 ns minimum input pulse width is based on the input synchronizers running at 12 MHz (84 ns nominal period).
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Table 25. 5V and 3.3V AC Digital Block Specifications
Function Description Min Typ Max Units Notes
Transmitter | Maximum Input Clock Frequency - - 24.6 MHz Maximum data rate at 3.08 MHz
due to 8 x over clocking.
Maximum Input Clock Frequency with Vdd > |- - 49.2 MHz Maximum data rate at 6.15 MHz
4.75V, 2 Stop Bits due to 8 x over clocking.
Receiver | Maximum Input Clock Frequency - - 24.6 MHz Maximum data rate at 3.08 MHz
due to 8 x over clocking.
Maximum Input Clock Frequency with Vdd > |- - 49.2 MHz Maximum data rate at 6.15 MHz
4.75V, 2 Stop Bits due to 8 x over clocking.
Table 26. 2.7V AC Digital Block Specifications
Function Description Min Typ Max | Units Notes
All Maximum Block Clocking Frequency 12.7 MHz 2.4V <Vdd < 3.0V.
Functions
Timer Capture Pulse Width 1000191 | — - ns
Maximum Frequency, With or Without Capture | — - 12.7 MHz
Counter Enable Pulse Width 100 - - ns
Maximum Frequency, No Enable Input - - 12.7 MHz
Maximum Frequency, Enable Input - - 12.7 MHz
Dead Band | Kill Pulse Width:
Asynchronous Restart Mode 20 - - ns
Synchronous Restart Mode 100 - - ns
Disable Mode 100 - - ns
Maximum Frequency - - 12.7 MHz
CRCPRS | Maximum Input Clock Frequency - - 12.7 MHz
(PRS
Mode)
CRCPRS | Maximum Input Clock Frequency - - 12.7 MHz
(CRC
Mode)
SPIM Maximum Input Clock Frequency - - 6.35 MHz Maximum data rate at 3.17 MHz
due to 2 x over clocking.
SPIS Maximum Input Clock Frequency - - 4.1 MHz
Width of SS_ Negated Between Transmissions | 100 - - ns
Transmitter | Maximum Input Clock Frequency - - 12.7 MHz Maximum data rate at 1.59 MHz
due to 8 x over clocking.
Receiver | Maximum Input Clock Frequency - - 12.7 MHz Maximum data rate at 1.59 MHz
due to 8 x over clocking.
Note

19.100 ns minimum input pulse width is based on the input synchronizers running at 12 MHz (84 ns nominal period).
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AC External Clock Specifications

Table 27, Table 28, and Table 29 list the guaranteed maximum and minimum specifications for the voltage and temperature ranges:
4.75V t0 5.25V and -40°C < Tp < 85°C, or 3.0V to 3.6V and -40°C < Tp < 85°C, respectively. Typical parameters apply to 5V, 3.3V, or
2.7V at 25°C. These are for design guidance only.

Table 27. 5V AC External Clock Specifications

Symbol Description Min Typ Max Units
Foscext | Frequency 0.093 - 24.6 MHz
- High Period 20.6 - 5300 ns
- Low Period 20.6 - - ns
- Power Up IMO to Switch 150 - - us
Table 28. 3.3V AC External Clock Specifications
Symbol Description Min Typ Max Units Notes
FoscexT Frequency with CPU Clock divide by 1 0.093 12.3 MHz Maximum CPU frequency is 12
MHz at 3.3V. With the CPU clock
divider set to 1, the external clock
must adhere to the maximum
frequency and duty cycle
requirements.

Foscext | Frequency with CPU Clock divide by 2 or | 0.186 24.6 MHz Ifthe frequency of the external clock

greater is greater than 12 MHz, the CPU

clock divider must be set to 2 or
greater. In this case, the CPU clock
divider ensures that the fifty percent
duty cycle requirement is met.

- High Period with CPU Clock divide by 1 41.7 5300 ns

- Low Period with CPU Clock divide by 1 41.7 - ns

- Power Up IMO to Switch 150 - us

Table 29. 2.7V AC External Clock Specifications

Symbol Description Min Typ Max | Units Notes

Foscext | Frequency with CPU Clock divide by 1 0.093 3.08 MHz Maximum CPU frequency is 3 MHz
at 2.7V. With the CPU clock divider
set to 1, the external clock must
adhere to the maximum frequency
and duty cycle requirements.

Foscext | Frequency with CPU Clock divide by 2 or | 0.186 6.35 MHz Ifthe frequency of the external clock

greater is greater than 3 MHz, the CPU

clock divider must be set to 2 or
greater. In this case, the CPU clock
divider ensures that the fifty percent
duty cycle requirement is met.

- High Period with CPU Clock divide by 1 160 5300 |ns

- Low Period with CPU Clock divide by 1 160 - ns

- Power Up IMO to Switch 150 - - us
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AC Programming Specifications

Table 30 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V and -40°C
< Tp £85°C, or 3.0V to 3.6V and -40°C < T, < 85°C, respectively. Typical parameters apply to 5V, 3.3V, or 2.7V at 25°C. These are
for design guidance only.

Table 30. AC Programming Specifications

Symbol Description Min Typ Max | Units Notes
TrscLk Rise Time of SCLK 1 - 20 ns
TeEscLk Fall Time of SCLK 1 - 20 ns
TsscLk Data Setup Time to Falling Edge of SCLK |40 - - ns
ThscLk Data Hold Time from Falling Edge of SCLK |40 - - ns
Fscik Frequency of SCLK 0 - 8 MHz
TERASEBR Flash Erase Time (Block) - 15 - ms
TWRITE Flash Block Write Time - 30 - ms
TobscLk Data Out Delay from Falling Edge of SCLK |- - 45 ns 3.6 <Vdd
TpscLk3 Data Out Delay from Falling Edge of SCLK |- - 50 ns 3.0<Vdd<3.6
TpscLk2 Data Out Delay from Falling Edge of SCLK |- - 70 ns 2.4<Vdd<3.0

AC I°C Specifications

Table 31 and Table 32 list the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to
5.25V and -40°C < Tp < 85°C, 3.0V to 3.6V and -40°C < T < 85°C, or 2.4V to 3.0V and -40°C < T, < 85°C, respectively. Typical
parameters apply to 5V, 3.3V, or 2.7V at 25°C. These are for design guidance only.

Table 31. AC Characteristics of the 12C SDA and SCL Pins for Vdd > 3.0V

o Standard Mode Fast Mode :
Symbol Description - - Units
Min Max Min Max
FscLioe SCL Clock Frequency 0 100 0 400 kHz
ThpsTtaize | Hold Time (repeated) START Condition. 4.0 - 0.6 - ps
After this period, the first clock pulse is
generated.
TLowizc LOW Period of the SCL Clock 4.7 - 1.3 - us
THIGHI2C HIGH Period of the SCL Clock 4.0 - 0.6 - us
TsusTapc | Set-up Time for a Repeated START 4.7 - 0.6 - ps
Condition
THDDAT|2C Data Hold Time 0 - 0 - us
Tsupatizc | Data Set-up Time 250 - 1000 - ns
TsusToizc | Set-up Time for STOP Condition 4.0 - 0.6 - ps
TeuUFI2C Bus Free Time Betweena STOP and START | 4.7 - 13 - us
Condition
Tspi2c Pulse Width of Spikes are Suppressed by the | — - 0 50 ns
Input Filter.

Note
20. A Fast-Mode 12C-bus device may be used in a Standard-Mode 12C-bus system, but the requirement tgy.pa7 > 250 ns must then be met. This is automatically the case
if the device does not stretch the LOW period of the SCL signal. If such device does stretch the LOW period of the SCL signal, it must output the next data bit to the
SDA line tymax + tsu:par = 1000 + 250 = 1250 ns (according to the Standard-Mode 12C-bus specification) before the SCL line is released.
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Table 32. 2.7V AC Characteristics of the 1°C SDA and SCL Pins (Fast Mode not Supported)
o Standard Mode Fast Mode .
Symbol Description : : Units
Min Max Min Max
FscLioe SCL Clock Frequency 0 100 - kHz
ThpsTtaize | Hold Time (repeated) START Condition. 4.0 - - us
After this period, the first clock pulse is
generated.
TLowizc LOW Period of the SCL Clock 4.7 - - us
THIGHI2C HIGH Period of the SCL Clock 4.0 - - us
TsusTac | Setup Time for a Repeated START Condition | 4.7 - - ps
THDDAT|2C Data Hold Time 0 bl - HS
TsupaTizc | Data Setup Time 250 - - ns
TSUSTO|ZC Setup Time for STOP Condition 4.0 - - us
TeUFI2C Bus Free Time Between a STOP and START | 4.7 - - us
Condition
Tspi2c Pulse Width of Spikes are Suppressed by the | — - - ns
Input Filter.
Figure 12. Definition for Timing for Fast/Standard Mode on the 1°C Bus
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Packaging Information

This section shows the packaging specifications for the CY8CTMG110 TrueTouch device with the thermal impedances for each
package.

It is important to note that emulation tools may require a larger area on the target PCB than the chip’s footprint. For a detailed
description of the emulation tools’ dimensions, refer to the document titted PSoC Emulator Pod Dimensions at
http://www.cypress.com/design/MR10161.

For information on the preferred dimensions for mounting QFN packages, see the following Application Note at
http://www.amkor.com/products/notes_papers/MLFAppNote.pdf.

Figure 13. 32-Pin Sawn QFN Package
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Development Tool Selection

Software

PSoC Designer

At the core of the PSoC development software suite is PSoC
Designer. Used by thousands of PSoC developers, this robust
software has been facilitating PSoC designs for half a decade.
PSoC Designer is available free of charge at
http://www.cypress.com under Design Resources > Software
and Drivers.

PSoC Programmer

Flexible enough to be used on the bench in development, yet
suitable for factory programming, PSoC Programmer works
either as a standalone programming application or operates
directly from PSoC Designer or PSoC Express. PSoC
Programmer software is compatible with both PSoC ICE-Cube
In-Circuit Emulator and PSoC MiniProg. PSoC programmer is
available free of charge at http://www.cypress.com/psocpro-
grammer.

Hi-Tech C Lite Compiler

Hi-Tech C Lite is an ANSI C compiler optimized for PSoC to
deliver dense, efficient executable code for a smaller-than-ever
footprint. Hi-Tech C Lite can be downloaded at
http://www.cypress.htsoft.com. To install the HI-TECH Lite
version, download the complier installation file from HI-TECH
and choose the Lite option when prompted for a registration key.
The Lite version can be upgraded to the 45-day full featured
evaluation version or the PRO version at any time, however the
PRO version can only be enabled with a purchased registration
key.

Hi-Tech C Pro Compiler

Hi-Tech C Pro is an optional upgrade to PSoC Designer that
offers all of the benefits of Hi-Tech C Lite with additional features.
Hi-Tech C Pro is available for purchase either at the Cypress
Online Store or at http://www.cypress.htsoft.com. Hi-Tech C Pro
is recommended for touchscreen applications using the
Multi-Touch All-Point CYSCTMA120 device.

CY3202-C iMAGEcraft C Compiler

CY3202 is the optional upgrade to PSoC Designer that enables
the IMAGEcraft C compiler. It can be purchased from the
Cypress Online Store. At http://www.cypress.com, click the
Online Store shopping cart icon at the bottom of the web page,
and click PSoC (Programmable System-on-Chip) to view a
current list of available items.

Document Number: 001-46928 Rev. *B

Evaluation Tools

All evaluation tools can be purchased from the Cypress Online
Store.

CY3210-MiniProgl

The CY3210-MiniProgl kit allows a user to program PSoC
devices through the MiniProg1 programming unit. The MiniProg
is a small, compact prototyping programmer that connects to the
PC through a provided USB 2.0 cable. The kit includes:

m MiniProg Programming Unit

m MiniEval Socket Programming and Evaluation Board
m 28-Pin CY8C29466-24PXI| PDIP PSoC Device Sample
m 28-Pin CY8C27443-24PXI| PDIP PSoC Device Sample
m PSoC Designer Software CD

m Getting Started Guide

m USB 2.0 Cable

Device Programmers

All device programmers can be purchased from the Cypress
Online Store.

CY3216 Modular Programmer

The CY3216 Modular Programmer kit features a modular
programmer and the MiniProgl programming unit. The modular
programmer includes three programming module cards and
supports multiple Cypress products. The kit includes:

m Modular Programmer Base

m 3 Programming Module Cards
m MiniProg Programming Unit

m PSoC Designer Software CD
m Getting Started Guide

m USB 2.0 Cable

CY3207ISSP In-System Serial Programmer (ISSP)

The CY3207ISSP is a production programmer. It includes
protection circuitry and an industrial case that is more robust than
the MiniProg in a production-programming environment.

Note CY3207ISSP needs special software and is not compatible
with PSoC Programmer. The kit includes:

m CY3207 Programmer Unit

m PSoC ISSP Software CD

m 110 ~ 240V Power Supply, Euro-Plug Adapter
m USB 2.0 Cable
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Document History Page

Document Title: CYBCTMG110 TrueTouch™ Multi-Touch Gesture Touchscreen Controller
Document Number: 001-46928

o Orig. of |Submission -
Revision ECN Change Date Description of Change

** 2518134 | DSO/AESA| 06/18/08 |New data sheet

*A 2523303 |DSO/PYRS| 07/01/08 |Updated X/Y sensor inputs to 24 and supported screen sizes to 4.6” and below
Changed operating voltage range to 2.7V to 5.25V.

*B 2549257 |YOM/PYRS| 08/06/08 |Added other sections based on PSoC data sheets

Sales, Solutions, and Legal Information

Worldwide Sales and Design Support
Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the office
closest to you, visit us at cypress.com/sales.

Products PSoC Solutions

PSoC psoc.cypress.com General psoc.cypress.com/solutions

Clocks & Buffers clocks.cypress.com Low Power/Low Voltage psoc.cypress.com/low-power

Wireless wireless.cypress.com Precision Analog psoc.cypress.com/precision-analog

Memories memory.cypress.com LCD Drive psoc.cypress.com/lcd-drive

Image Sensors image.cypress.com CAN 2.0b psoc.cypress.com/can
usB psoc.cypress.com/usb

© Cypress Semiconductor Corporation, 2008. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use of any
circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor intended to be used for medical,
life support, life saving, critical control or safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as critical
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