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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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C Language Compilers. C language compilers are available
that support the PSoC family of devices. The products allow you
to create complete C programs for the PSoC family devices. The
optimizing C compilers provide all of the features of C, tailored
to the PSoC architecture. They come complete with embedded
libraries providing port and bus operations, standard keypad and
display support, and extended math functionality.

Debugger

PSoC Designer has a debug environment that provides
hardware in-circuit emulation, allowing you to test the program in
a physical system while providing an internal view of the PSoC
device. Debugger commands allow you to read and program and
read and write data memory, and read and write I/O registers.
You can read and write CPU registers, set and clear breakpoints,
and provide program run, halt, and step control. The debugger
also allows you to create a trace buffer of registers and memory
locations of interest.

Online Help System

The online help system displays online, context-sensitive help.
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-Circuit Emulator

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

The emulator consists of a base unit that connects to the PC
using 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.

Designing with PSoC Designer

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, have the
ability to implement a wide variety of user-selectable functions.
The PSoC development process is summarized in four steps:

1. Select User Modules.

2. Configure user modules.

3. Organize and connect.

4. Generate, verify, and debug.

Select User Modules

PSoC Designer provides a library of prebuilt, pretested hardware
peripheral components called “user modules.” User modules
make selecting and implementing peripheral devices, both
analog and digital, simple.

Document Number: 001-55397 Rev. *M

Configure User Modules

Each user module that you select establishes the basic register
settings that implement the selected function. They also provide
parameters and properties that allow you to tailor their precise
configuration to your particular application. For example, a pulse
width modulator (PWM) User Module configures one or more
digital PSoC blocks, one for each 8 bits of resolution. The user
module parameters permit you to establish the pulse width and
duty cycle. Configure the parameters and properties to corre-
spond to your chosen application. Enter values directly or by
selecting values from drop-down menus. All the user modules
are documented in datasheets that may be viewed directly in
PSoC Designer or on the Cypress website. These user module
datasheets explain the internal operation of the user module and
provide performance specifications. Each datasheet describes
the use of each user module parameter, and other information
you may need to successfully implement your design.

Organize and Connect

You build signal chains at the chip level by interconnecting user
modules to each other and the 1/O pins. You perform the
selection, configuration, and routing so that you have complete
control over all on-chip resources.

Generate, Verify, and Debug

When you are ready to test the hardware configuration or move
on to developing code for the project, you perform the “Generate
Configuration Files” step. This causes PSoC Designer to
generate source code that automatically configures the device to
your specification and provides the software for the system. The
generated code provides application programming interfaces
(APIs) with high-level functions to control and respond to
hardware events at run time and interrupt service routines that
you can adapt as needed.

A complete code development environment allows you to
develop and customize your applications in either C, assembly
language, or both.

The last step in the development process takes place inside
PSoC Designer’s debugger (access by clicking the Connect
icon). PSoC Designer downloads the HEX image to the ICE
where it runs at full speed. PSoC Designer debugging
capabilities rival those of systems costing many times more. In
addition to traditional single-step, run-to-breakpoint and
watch-variable features, the debug interface provides a large
trace buffer and allows you to define complex breakpoint events
that include monitoring address and data bus values, memory
locations and external signals.
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DC GPIO Specifications

Table 10 lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless otherwise
noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C
to 85 °C, or 3.0 Vto 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade devices
for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V at 25 °C,
unless specified otherwise, and are for design guidance only.

Table 10. DC GPIO Specifications

Symbol Description Min Typ Max Units Notes

Rpy Pull-up resistor 4 5.6 kQ

Rep Pull-down resistor 4 5.6 kQ2 | Also applies to the internal
pull-down resistor on the XRES
pin

Vou High output level Vpp—1.0 - - V  |loy=10mA, Vpp=4.75t05.25V
(80 mA maximum combined Igy
budget)

VoL Low output level - - 0.75 V.  |loL=25mA, Vpp=4.75t05.25V
(100 mA maximum combined Ig_
budget)

- - 0.65 V |lop=5mA,Vpp=3.0t03.6V
loH High-level source current 10 - - mA |Vony2=Vpp—1.0V, see the
limitations of the total currentin the
note for Vgpu.

loL Low-level sink current 25 - - mA | Vo <0.75V, see the limitations of
the total current in the note for

VL Input low level - - 0.8 \Y,

ViH Input high level 21 - \Y,

Vy Input hysteresis - 60 - 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.
Tpo=25°C

CouT Capacitive load on pins as output - 35 10 pF | Package and pin dependent.
Tpo=25°C

Document Number: 001-55397 Rev. *M
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DC Operational Amplifier Specifications

The following table lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless
otherwise noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V
and —40 °Cto 85 °C, or 3.0 Vto 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade
devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V
at 25°C, unless specified otherwise, and are for design guidance only.

Table 11. DC Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes
Vosoa Input offset voltage (absolute - 25 15 mvV
value)
Isoa Supply current (absolute value)
A-grade devices - - 30 JIVAN
E-grade devices - - 35 HA
TCVosoa Average input offset voltage drift - 10 - pv/eC
legoal”! Input leakage current (Port 0 - 200 - pA |Gross tested to 1 pA
analog pins)
Cinoa Input capacitance (Port 0 analog - 4.5 9.5 pF |Package and pin dependent.
pins) Tpo=25°C
Vemoa Common mode voltage range 0.5 - Vpp-1 \Y,

DC IDAC Specifications

The following table lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless
otherwise noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V t0 5.25 V
and—-40°Cto 85 °C, or3.0 Vto 3.6 Vand —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade
devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 85 °C. Typical parameters apply to 5 V and 3.3 V
at 25 °C, unless specified otherwise, and are for design guidance only.

Table 12. DC IDAC Specifications

Symbol Description Min Typ Max Units Notes
IDACgaIN IDAC gain - 75.4 218 nA/bit|IDAC gain at 1x current gain
- 335 693 nA/bit | IDAC gain at 4x current gain
- 1160 2410 nA/bit | IDAC gain at 16x current gain
- 2340 5700 nA/bit | IDAC gain at 32x current gain
Monotonicity No - - — |IDAC gain is non-monotonous at
step intervals of (0x10)
IDACGAIN var |IDAC gain variation over - 3.22 - nA |at 1x current gain
temperature —40 °C 10 85 °C - 18.1 - nA |at 4x current gain
- 59.9 - nA |at 16x current gain
- 120 - nA |at 32x current gain
libAC IDAC current at maximum code - 19.2 - MA |at 1x current gain
(OxFF) - 854 - MA |at 4x current gain
- 295 - HA |at 16x current gain
- 596 - MA |at 32x current gain

Note
7. Atypical behavior: Iggoa of Port 0 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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DC SAR10 ADC Specifications

Table 13 lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless otherwise
noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C
to 85 °C, or 3.0 V to 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade devices
for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V at 25 °C,

unless specified otherwise, and are for design guidance only.

Table 13. DC SAR10 ADC Specifications

Symbol Description Min Typ Max Units Notes
VADCREE Reference voltage at pin P2[5] 3.0 - 5.25 V |When Vggge is buffered inside
when configured as ADC ADC, the voltage level at P2[5]
reference voltage (when configured as ADC
reference voltage) must be always
maintained to be at least 300 mV
less than the chip supply voltage
level on Vpp pin. (Vapcrer < Vop)
|ADCREF Current into P2[5] when - - 100 MA |Disables the internal voltage
configured as ADC VRrgg reference buffer
INLapc Integral nonlinearity 10-bit resolution
A-grade devices -3.0 - 3.0 LShit
E-grade devices -5.0 - 5.0 LShit
DNLapc Differential nonlinearity 10-bit resolution
A-grade devices -15 - 15 LShit
E-grade devices -4.0 - 4.0 LShit

DC Analog Mux Bus Specifications

Table 14 lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless otherwise
noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C
to 85 °C, or 3.0 Vto 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade devices
for the voltage and temperature ranges of: 4.75 V t0 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V at 25 °C,

unless specified otherwise, and are for design guidance only.

Table 14. DC Analog Mux Bus Specifications

Symbol Description Min Typ Max Units Notes
Rsw Switch resistance to common - - 400 Q
analog bus
Renp Resistance of initialization switch - - 800 Q
to GND
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DC Programming Specifications

Table 16 lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless otherwise
noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C
to 85 °C, or 3.0 V to 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade devices
for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V at 25 °C,

unless specified otherwise, and are for design guidance only.

Table 16. DC Programming Specifications

Symbol Description Min Typ Max Units Notes
Vppp Vpp for programming and erase 4.5 5 5.5 V | This specification applies to the
functional requirements of
external programmer tools
VppLy Low Vpp for verify This specification applies to the
A-grade devices 3.0 3.1 3.2 v | functional requirements of
E-grade devices 4.7 4.8 4.9 \% external programmer tools
VpbHY High Vpp for verify 5.1 5.2 5.3 V | This specification applies to the
functional requirements of
external programmer tools
VDDIWRITE Supply voltage for flash write This specification applies to this
operation device when it is executing
A-grade devices 3.0 - 5.25 v |internal flash writes
E-grade devices 4.75 - 5.25 \Y,
Ibpp Supply current during - 5 25 mA
programming or verify
ViLp Input low voltage during - - 0.8 \Y,
programming or verify
Vinp Input high voltage during 2.2 - - \%
programming or verify
liLp Input current when applying V, p - - 0.2 mA | Driving internal pull-down resistor
to P1[0] or P1[1] during
programming or verify
linp Input current when applying V,,p - - 15 mA | Driving internal pull-down resistor
to P1[0] or P1[1] during
programming or verify
VoLv Output low voltage during - - 0.75 \Y,
programming or verify
Vonv Output high voltage during Vpp—1.0 - Vpp \Y,
programming or verify
Flashgnpg Flash endurance (per block) (8, 9] Erase/write cycles per block
A-grade devices 1,000 - - -
E-grade devices 100 - - -
Flashgnt Flash endurance (total) [% 10] Erase/write cycles
CY8C21x45 A-grade devices 128,000 - — -
CY8C22x45 A-grade devices 256,000 - - -
CY8C21x45 E-grade devices 12,800 - — -
CY8C22x45 E-grade devices 25,600 - - -
Flashpgr Flash data retention [°]
A-grade devices 10 - - Years
E-grade devices 10 - - Years
Notes

8. The erase/write cycle limit per block (Flashgypg) is only guaranteed if the device operates within one voltage range. Voltage ranges are 3.0 V to 3.6 V and 4.75 V to

5.25 V.

9. Forthe full temperature range, the user must employ a temperature sensor user module (FlashTemp) or other temperature sensor and feed the result to the temperature
argument before writing. Refer to the Flash APIs Application Note AN2015 for more information.
10. The maximum total number of allowed erase/write cycles is the minimum Flashgypg Value multiplied by the number of flash blocks in the device.

Document Number: 001-55397 Rev. *M Page 20 of 49


http://www.cypress.com/?docID=13565

= CY8C21345/CY8C21645

_——EE%YPRESS CY8C22345/CY8C22345H/CY8C22645

PERFORM

Table 17. AC Chip-Level Specifications (continued)

Symbol Description Min Typ Max Units Notes

ty7 Mo 24 MHz IMO cycle-to-cycle jitter - 200 700 ps
(RMS)
24 MHz IMO long term N - 300 900 ps N =32
cycle-to-cycle jitter (RMS)
24 MHz IMO period jitter (RMS) - 100 400 ps

tyr pLe PLL cycle-to-cycle jitter (RMS) - 200 800 ps
PLL long term N cycle-to-cycle - 300 1200 ps N =32
jitter (RMS)
PLL period jitter (RMS) - 100 700 ps

Note

13. Refer to Cypress Jitter Specifications document, Understanding Datasheet Jitter Specifications for Cypress Timing Products for more information.
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AC GPIO Specifications

Table 18 lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless otherwise
noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C
to 85 °C, or 3.0 V to 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade devices
for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V at 25 °C,
unless specified otherwise, and are for design guidance only.

Table 18. AC GPIO Specifications

Symbol Description Min Typ Max Units Notes
Fepio GPIO operating frequency 0 - 12.6 MHz | Normal strong mode
trISEF Rise time, normal strong mode, Refer to Figure 8

Cload =50 pF
A-grade devices 3 - 18 ns
E-grade devices 3 - 24 ns
teALLF Fall time, normal strong mode, Refer to Figure 8
Cload =50 pF
A-grade devices 2 - 18 ns
E-grade devices 2 - 28 ns
trisES Rise time, slow strong mode, Refer to Figure 8
Cload =50 pF
A-grade devices 7 27 - ns
E-grade devices 7 32 - ns
teaLLs Fall time, slow strong mode, Refer to Figure 8
Cload =50 pF
A-grade devices 7 22 - ns
E-grade devices 7 28 - ns

Figure 8. GPIO Timing Diagram
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AC Operational Amplifier Specifications

Table 19 lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless otherwise
noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C
to 85 °C, or 3.0 Vto 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade devices
for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V at 25 °C,
unless specified otherwise, and are for design guidance only.

Table 19. AC Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes
tcomp C;omparator mode response - - 100 ns
time, 50 mV
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AC Digital Block Specifications

The following tables list the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless
otherwise noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V
and —40 °Cto 85 °C, or 3.0 Vto 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade
devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V
at 25 °C, unless specified otherwise, and are for design guidance only.

Table 20. AC Digital Block Specifications

Function Description Min Typ Max Units Notes
All functions Block Input Clock Frequency
Vpp > 4.75V - - 50.4 181 | MHz
Vpp < 4.75 V - - 25.2 151 | MHz
Timer Input Clock Frequency
No Capture, Vpp > 4.75 V - - 50.4 181 | MHz
No Capture, Vpp < 4.75 V - - 252151 | MHz
With Capture - - 252151 | MHz
Capture Pulse Width 50 [14] - - ns
Counter Input Clock Frequency
No Enable Input, Vpp > 4.75 V - - 50.4 151 | MHz
No Enable Input, Vpp < 4.75 V - - 252181 | MHz
With Enable Input - - 252181 | MHz
Enable Input Pulse Width 50 [14] - - ns
Dead Band Kill Pulse Width
Asynchronous Restart Mode 20 - - ns
Synchronous Restart Mode 50 (4] - - ns
Disable Mode 50 [14] - - ns
Input Clock Frequency
Vpp = 4.75V - - 50.4 151 | MHz
Vpp < 4.75V - - 252181 | MHz
CRCPRS Input Clock Frequency
(PRS Mode) Vpp = 475V - - 50.4 151 [ MHz
Vpp < 4.75V - - 252181 | MHz
CRCPRS Input Clock Frequency - - 25218 | MHz
(CRC Mode)
SPIM Input Clock Frequency - - 8415 | MHz | The SPI serial clock (SCLK)
frequency is equal to the input
clock frequency divided by 2.
SPIS Input Clock (SCLK) Frequency - - 42151 T MHz | The input clock is the SPI SCLK
in SPIS mode.
Width of SS_Negated Between 50 (4] - - ns
Transmissions

Note
14.50 ns minimum input pulse width is based on the input synchronizers running at 24 MHz (42 ns nominal period).
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Table 20. AC Digital Block Specifications (continued)

Function Description ‘ Min ‘ Typ Max Units Notes

Transmitter Input Clock Frequency The baud rate is equal to the input
Vpp = 4.75 V, 2 Stop Bits _ _ 50.4 151 | MRz | clock frequency divided by 8.
Vpp > 4.75 V, 1 Stop Bit - - 252181 | MHz
Vpp < 4.75 V - - 25.2 151 | MHz

Receiver Input Clock Frequency The baud rate is equal to the input
Vpp = 4.75 V, 2 Stop Bits _ _ 504151 | MHz | clock frequency divided by 8.
Vpp = 4.75 V, 1 Stop Bit - - 252151 | MHz
Vpp < 4.75 V - - 252151 | MHz

Note

15. Accuracy derived from IMO with appropriate trim for Vpp range.
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AC Programming Specifications

Table 23 lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless otherwise
noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C
to 85 °C, or 3.0 V to 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade devices
for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V at 25 °C,
unless specified otherwise, and are for design guidance only.

Table 23. AC Programming Specifications

Symbol Description Min Typ Max Units Notes

trscLk Rise time of SCLK 1 - 20 ns

tescLk Fall time of SCLK 1 - 20 ns

tsscLk Data setup time to falling edge of 40 - - ns
SCLK

thscLk Data hold time from falling edge 40 - - ns
of SCLK

FscLk Frequency of SCLK 0 - 8 MHz

Fsciks Frequency of SCLK 0 - 6 MHz |Vpp<3.6V

tERASER Flash erase time (block) - 10 40 18] ms

YWRITE Flash block write time - 40 160 [16] ms

tbscLk Data out delay from falling edge - - 55 ns | Vpp>3.6V, 30 pF load
of SCLK

tbscLks Data out delay from falling edge - - 65 ns |3.0V<Vpp<3.6V, 30 pF load
of SCLK

tPRGH Total flash block program time - - 100081 | ms [T;20°C
(terases * twriTe), hot

thrGC Total flash block program time - - 20078 | ms [T;<0°C
(terases * twriTE): cold

Note
16. For the full temperature range, the user must employ a temperature sensor user module (FlashTemp) or other temperature sensor and feed the result to the temperature
argument before writing. Refer to the Flash APIs Application Note AN2015 for more information.

Document Number: 001-55397 Rev. *M Page 27 of 49


http://www.cypress.com/?docID=13565

AC I12C Specifications

CY8C21345/CY8C21645
CYB8C22345/CY8C22345H/CY8C22645

Table 24 lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless otherwise
noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C
to 85 °C, or 3.0 V to 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade devices
for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V at 25 °C,
unless specified otherwise, and are for design guidance only.

Table 24. AC Characteristics of the 12C SDA and SCL Pins

o Standard Mode Fast Mode )
Symbol Description - - Units
Min Max Min Max
FscLize SCL clock frequency 0 100 [17] 0 400171 | kHz
tHpsTAIZC Hold time (repeated) START condition. After this period, 4.0 - 0.6 - us
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
tsusTaZC Setup time for a repeated START condition 4.7 - 0.6 - us
tuppATI2C Data hold time 0 - 0 — us
tSUDATI2C Data setup time 250 - 100 118 - ns
tsusTol2c Setup time for STOP condition 4.0 - 0.6 - us
tsUFI2C Bus-free time between a STOP and START condition 4.7 - 1.3 - us
tspiac Pulse width of spikes are suppressed by the input filter - - 0 50 ns
Figure 9. Definition for Timing for Fast/Standard Mode on the I°C Bus
I2C_SDA | \ / X
| tSUDATIZCA
| > le— thpsTaizc
wsaf 1\ [\ A
i i thighize  tLowize i | tSUSTOIZCJ
1S} L S -
1 ¥
START Condition Repeated START Condition STOP C
Notes

17. FscLpc is derived from SysClk of the PSoC. This specification assumes that SysClk is operating at 24 MHz, nominal. If SysClk is at a lower frequency, then the
FscLi2c specification adjusts accordingly.

18. A Fast-Mode I12C-bus device can be used in a Standard-Mode 1°C-bus system, but the requirement tsp

> 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 tymay + tsuparizc = 1000 + 250 = 1250 ns (according to the standard-mode °C-bus specification) before the SCL line is released.
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Development Tool Selection

This section presents the development tools available for the automotive CY8C21x45 and CY8C22x45 families.

Software

PSoC Designer

At the core of the PSoC development software suite is PSoC
Designer. Utilized by thousands of PSoC developers, this robust
software has been facilitating PSoC designs for years. PSoC
Designer is available free of charge at http://www.cypress.com.
PSoC Designer comes with a free C compiler.

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 it can operate
directly from PSoC Designer. 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.

Development Kits

All development kits can be purchased from the Cypress Online
Store. The online store also has the most up to date information
on kit contents, descriptions, and availability.

CY3215-DK Basic Development Kit

The CY3215-DK is for prototyping and development with PSoC
Designer. This kit supports in-circuit emulation and the software
interface allows users to run, halt, and single step the processor
and view the contents of specific memory locations. Advanced
emulation features are also supported through PSoC Designer.
The kit includes:

m [CE-Cube unit

m 28-pin PDIP emulation pod for CY8C29466-24PXI

m 28-pin CY8C29466-24PXI| PDIP PSoC device samples (two)
m PSoC Designer software CD

m ISSP cable

m MiniEval socket programming and evaluation board

m Backward compatibility cable (for connecting to legacy pods)
m Universal 110/220 power supply (12 V)

m European plug adapter

m USB 2.0 cable

m Getting Started guide

m Development kit registration form

Document Number: 001-55397 Rev. *M

CY3280-22X45 Universal CapSense Controller Board

The CY3280-22X45 controller board is an additional controller
board for the CY3280-BK1 Universal CapSense Controller Kit.
The Universal CapSense Controller kit is designed for easy
prototyping and debug of CapSense designs with pre-defined
control circuitry and plug-in hardware. The CY3280-22X45 kit
contains no plug-in hardware. Therefore, it is only usable if
plug-in hardware is purchased as part of the CY3280-BK1 kit or
other separate kits. The kit includes:

m CY3280-22X45 universal CapSense controller board
m CY3280-22X45 universal CapSense controller board CD
m DC power supply

m Printed documentation

CY3280-CPM1 CapSensePlus Module

The CY3280-CPM1 CapSensePlus Module is a plug-in module
board for the CY3280-22X45 CapSense controller board kit. This
plug-in module has no capacitive sensors on it. Instead, it has
other general circuitry (such as a seven-segment display,
potentiometer, LEDs, buttons, thermistor) that can be used to
develop applications that require capacitive sensing along with
other additional functionality. To use this kit, a CY3280-22X45 kit
is required.

Evaluation Tools

All evaluation tools can be purchased from the Cypress online
store. The online store also has the most up-to-date information
on kit contents, descriptions, and availability.

CY3210-PSoCEvall

The CY3210-PSoCEvall kit features an evaluation board and
the MiniProgl programming unit. The evaluation board includes
an LCD module, potentiometer, LEDs, an RS-232 port, and
plenty of breadboarding space to meet all of your evaluation
needs. The kit includes:

m Evaluation board with LCD module

m MiniProg programming unit

m 28-pin CY8C29466-24PXI| PDIP PSoC device sample (two)
m PSoC Designer software CD

m Getting Started guide

m USB 2.0 cable
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Tape and Reel Information

Figure 12. 28-pin SSOP (209 Mils) Carrier Tape, 51-51100
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(1) Measured from centerline of sprocket hole to centerline of pocket.
(2) Cumulative tolerance of 10 sprocket holes is + 0.10.
('3) Measured from centerline of sprocket hole to centerline of pocket
4 Material: Conductive Polystyrene
5 Camber not to exceed Tmm in 100mm
6 Supplier P/N: SSOP28-3 CL3 22B3 Lxx W16
51-51100 *D
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Figure 13. 48-pin SSOP (300 Mils) Carrier Tape, 51-51104
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Table 30. Tape and Reel Specifications

Ao
Bo
Ko

K1 =

11.10
16.20
3.20
2.40

H + H H

Cooe

T Cover Tape Width Hub Size Minimum Leading | Minimum Trailing | Standard Full Reel
9 (mm) (inches) Empty Pockets Empty Pockets Quantity
28-pin SSOP 13.3 7 42 25 1000
48-pin SSOP 255 4 32 19 1000
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Glossary (continued)

block

buffer

clock

comparator

compiler

configuration
space

crystal oscillator

cyclicredundancy
check (CRC)

data bus

debugger

dead band

digital blocks

digital-to-analog
(DAC)
duty cycle

emulator

1. A functional unit that performs a single function, such as an oscillator.

2. A functional unit that may be configured to perform one of several functions, such as a digital PSoC block or
an analog PSoC block.

1. A storage area for data that is used to compensate for a speed difference, when transferring data from one
device to another. Usually refers to an area reserved for 10 operations, into which data is read, or from which
data is written.

2. A portion of memory set aside to store data, often before it is sent to an external device or as it is received
from an external device.

3. An amplifier used to lower the output impedance of a system.
1. A named connection of nets. Bundling nets together in a bus makes it easier to route nets with similar routing

patterns.

2. A set of signals performing a common function and carrying similar data. Typically represented using vector
notation; for example, address[7:0].

3. One or more conductors that serve as a common connection for a group of related devices.

The device that generates a periodic signal with a fixed frequency and duty cycle. A clock is sometimes used to
synchronize different logic blocks.

An electronic circuit that produces an output voltage or current whenever two input levels simultaneously satisfy
predetermined amplitude requirements.

A program that translates a high level language, such as C, into machine language.

In PSoC devices, the register space accessed when the XIO bit, in the CPU_F register, is set to ‘1'.

An oscillator in which the frequency is controlled by a piezoelectric crystal. Typically a piezoelectric crystal is less
sensitive to ambient temperature than other circuit components.

A calculation used to detect errors in data communications, typically performed using a linear feedback shift
register. Similar calculations may be used for a variety of other purposes such as data compression.

A bi-directional set of signals used by a computer to convey information from a memory location to the central
processing unit and vice versa. More generally, a set of signals used to convey data between digital functions.

A hardware and software system that allows the user to analyze the operation of the system under development.
A debugger usually allows the developer to step through the firmware one step at a time, set break points, and
analyze memory.

A period of time when neither of two or more signals are in their active state or in transition.

The 8-bit logic blocks that can act as a counter, timer, serial receiver, serial transmitter, CRC generator,
pseudo-random number generator, or SPI.

A device that changes a digital signal to an analog signal of corresponding magnitude. The analog-to-digital (ADC)
converter performs the reverse operation.

The relationship of a clock period high time to its low time, expressed as a percent.

Duplicates (provides an emulation of) the functions of one system with a different system, so that the second
system appears to behave like the first system.
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Errata

This section describes the errata for the CY8C21x45, CY8C22x45 family of PSoC devices. Details include errata trigger conditions,
scope of impact, available workaround, and silicon revision applicability.

Contact your local Cypress Sales Representative if you have questions.

Part Numbers Affected

Part Number Device Characteristics
CY8C21345 All Variants
CY8C21645 All Variants
CY8C22345 All Variants
CY8C22645 All Variants

CY8C21x45, CY8C22x45 Qualification Status
Product Status: In Production

Errata Summary
The following table defines the errata applicable for this PSoC family device.

Iltems Part Number Silicon Revision Fix Status
1. Free Running Nonstop Reading All CY8C21x45, CY8C22x45 All Silicon fix not planned. Use
cause 7 LSB Pseudo Code Variation |devices affected workaround.
in SAR10ADC
2. Internal Main Oscillator (IMO) All CY8C21x45, CY8C22x45 All Silicon fix not planned. Use
Tolerance Deviation at Temperature |devices affected workaround.
Extremes

1. Free Running Nonstop Reading cause 7 LSB Pseudo Code Variation in SAR10ADC

m Problem Definition
In free running mode, there can be a variation of up to 7 LSB in the digital output of SAR10 ADC.

m Parameters Affected

Code Variation. This is not a specified parameter.
It is defined as the number of unique output codes generated by the ADC for a given constant input voltage, in addition to the
correct code. For example, for an input voltage of 2.000 V, the expected code is 190hex and the ADC generates three codes:

191hex, 190hex, and 192hex. The code variation is 2 LSB.
m Trigger Condition(S)

SAR10 ADC is configured in the free running mode. When ADC is operated in free running mode, for a constant input voltage
output of ADC can have a variation of up to 7LSB. This can be resolved by using the averaging technique or by disabling the free

running mode before reading the data and enabling again after reading the data.

m Scope of Impact
Inaccurate output is possible.

m Workaround
This issue can be averted by using one or both of the following workarounds. Consult a Cypress representative for additional

assistance.
« Use the averaging technique. That is, take multiple samples of the input, and use a digital averaging filter.

« Disable the free running mode before reading data out, and enable the free running mode after completing the read operation.

m Fix Status
No silicon fix is planned.

Document Number: 001-55397 Rev. *M Page 45 of 49



CY8C21345/CY8C21645
CYB8C22345/CY8C22345H/CY8C22645

——
——

$# CYPRESS

il

—
-
PERFORM

2. Internal Main Oscillator (IMO) Tolerance Deviation at Temperature Extremes
Asynchronous Digital Communications Interfaces may fail framing beyond 0 to 70 °C. This problem does not affect end-product

m Problem Definition

usage between 0 and 70 °C.
m Parameters Affected
The IMO frequency tolerance. The worst case deviation when operated below 0 °C and above +70 °C and within the upper and

m Trigger Condiiton(S)

lower datasheet temperature range is +5%.
The asynchronous Rx/Tx clock source IMO frequency tolerance may deviate beyond the datasheet limit of £2.5% when operated
beyond the temperature range of 0 to +70 °C.

m Scope of Impact
This problem may affect UART, IrDA, and FSK implementations.
Implement a quartz crystal stabilized clock source on at least one end of the asynchronous digital communications interface.

m Workaround
The cause of this problem and its solution has been identified. No silicon fix is planned to correct the deficiency in silicon.

m Fix Status
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