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8-Bit
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Surface Mount
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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.

Applications of "Embedded -
Microcontrollers"
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Development Tools

PSoC Designer™ is the revolutionary Integrated Design
Environment (IDE) that you can use to customize PSoC to meet
your specific application requirements. PSoC Designer software
accelerates system design and time to market. Develop your
applications using a library of precharacterized analog and digital
peripherals (called user modules) in a drag-and-drop design
environment. Then, customize your design by leveraging the
dynamically generated application programming interface (API)
libraries of code. Finally, debug and test your designs with the
integrated debug environment, including in-circuit emulation and
standard software debug features. PSoC Designer includes:

m Application editor graphical user interface (GUI) for device and
user module configuration and dynamic reconfiguration

m Extensive user module catalog

m Integrated source-code editor (C and assembly)

m Free C compiler with no size restrictions or time limits
m Built-in debugger

m In-circuit emulation

m Built-in support for communication interfaces:
A Hardware and software 12C slaves and masters
o Full-speed USB 2.0
AaUp to four full-duplex universal asynchronous

receiver/transmitters (UARTs), SPI master and slave, and
wireless

PSoC Designer supports the entire library of PSoC 1 devices and
runs on Windows XP, Windows Vista, and Windows 7.

PSoC Designer Software Subsystems

Design Entry

In the chip-level view, choose a base device to work with. Then
select different onboard analog and digital components that use
the PSoC blocks, which are called user modules. Examples of
user modules are analog-to-digital converters (ADCs),
digital-to-analog converters (DACs), amplifiers, and filters.
Configure the user modules for your chosen application and
connect them to each other and to the proper pins. Then
generate your project. This prepopulates your project with APIs
and libraries that you can use to program your application.

The tool also supports easy development of multiple
configurations and dynamic reconfiguration. Dynamic
reconfiguration makes it possible to change configurations at run
time. In essence, this lets you to use more than 100 percent of
PSoC'’s resources for an application.
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Code Generation Tools

The code generation tools work seamlessly within the
PSoC Designer interface and have been tested with a full range
of debugging tools. You can develop your design in C, assembly,
or a combination of the two.

Assemblers. The assemblers allow you to merge assembly
code seamlessly with C code. Link libraries automatically use
absolute addressing or are compiled in relative mode, and linked
with other software modules to get absolute addressing.

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 1/O registers.
You can read and write CPU registers, set and clear breakpoints,
and provide program run, halt, and step control. The debugger
also lets 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.
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Electrical Specifications
This section presents the DC and AC electrical specifications of the CY8C27x43 PSoC device. For the most up to date electrical
specifications, confirm that you have the most recent datasheet by going to the web at http://www.cypress.com.

Specifications are valid for 40 °C < Tp <85 °C and T < 100 °C, except where noted. Specifications for devices running at greater
than 12 MHz are valid for —40 °C < Tp <70 °Cand T; <82 °C.

Figure 11. Voltage versus CPU Frequency
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Absolute Maximum Ratings
Exceeding maximum ratings may shorten the useful life of the device. User guidelines are not tested.

Table 12. Absolute Maximum Ratings

Symbol Description Min Typ Max Unit Notes

Tste 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.

TeakeTEMP | Bake temperature - 125 See °C

package
label
teakeTivE | Bake time See - 72 Hours
package
label

Ta Ambient temperature with power applied -40 - +85 °C

Vpp Supply voltage on Vpp relative to Vss -0.5 - +6.0 \Y

Vio DC input voltage Vss - 0.5 - Vpp+05| V

Vioz DC voltage applied to tristate Vss - 0.5 - Vpp+05| V

Imio Maximum current into any port pin -25 - +50 mA

Ivalo Maximum current into any port pin configured as -50 - +50 mA

analog driver
ESD Electrostatic discharge voltage 2000 - - V' |Human body model ESD.
LU Latch-up current - - 200 mA

Document Number: 38-12012 Rev. AB Page 19 of 69
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DC Analog Reference Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25 V
and —40 °C < Tp < 85°C, or 3.0 V to 3.6 V and —40 °C < Tp < 85 °C, respectively. Typical parameters apply to 5V and 3.3 V at 25 °C
and are for design guidance only.

The guaranteed specifications are measured through the Analog Continuous Time PSoC blocks. The power levels for AGND refer to
the power of the analog continuous time PSoC block. The power levels for RefHi and ReflLo refer to the Analog Reference Control
register. The limits stated for AGND include the offset error of the AGND buffer local to the Analog Continuous Time PSoC block.
Reference control power is high.

Note Avoid using P2[4] for digital signaling when using an analog resource that depends on the Analog Reference. Some coupling

of the digital signal may appear on the AGND.

Table 22. 5-V DC Analog Reference Specifications

?%E:?Ee Refeg:r:gﬁ gPsower Symbol | Reference Description Min Typ Max Unit
RefPower = high Veerm | RefHigh |Vpp/2 +Bandgap | Vpp/2+ 1.228 | Vpp/2 +1.290 | Vpp/2 + 1.352 | V
Opamp bias =high =, = 1" "AGND | Vpp/2 Vpp/2—0.078 | Vpp/2 —0.007 | Vpp/2 +0.063 | V
VRerlo | Reflow |Vpp/2—Bandgap | Vpp/2—1.336 | Vpp/2—1.295 | Vpp/2—1.250 | V
RefPower = high Vrerni | RefHigh |Vpp/2 + Bandgap | Vpp/2 + 1.224 | Vpp/2 +1.293 | Vpp/2 + 1.356 | V
Opamp bias =low =y, "TAGND | Vpp/2 Vpp/2 — 0.056 | Vpp/2—0.005 | Vpp/2 +0.043 | V
06000 Vrerlo | Reflow |Vpp/2-Bandgap | Vpp/2—1.338 | Vpp/2—1.298 | Vpp/2—1.255 | V
RefPower = medium | Vggpy | RefHigh | Vpp/2 + Bandgap Vpp/2 +1.226 | Vpp/2 +1.293 | Vpp/l2 +1.356 | V
Opamp bias = high =, ~ “I""AGND | Vpp/2 Vpp/2 — 0.057 | Vpp/2—0.006 | Vpp/2 +0.044 | V
Vrerlo | Reflow |Vpp/2—Bandgap | Vpp/2—1.337 | Vpp/2—1.298 | Vpp/2—1.256 | V
RefPower = medium | VRggni Ref High | Vpp/2 + Bandgap Vpp/2 +1.226 | Vpp/2 +1.294 | Vpp/2+1.359 | V
Opamp bias =low =y, ~ TTAGND | Vpp/2 Vpp/2 — 0.047 | Vpp/2—0.004 | Vpp/2 +0.035 | V
VRerlo | Reflow |Vpp/2—Bandgap | Vpp/2—1.338 | Vpp/2—1.299 | Vpp/2 —1.258 | V
Note

16. AGND tolerance includes the offsets of the local buffer in the PSoC block.

Document Number: 38-12012 Rev. AB

Page 26 of 69



CY8C27143/CY8C27243

|

= CY8C27443/CY8C27543
—==¢ CYPRESS CY8C27643
PERFORM
Table 22. 5-V DC Analog Reference Specifications (continued)
Reference Reference Power
ARF_CR Settin Symbol | Reference Description Min Typ Max Unit
[573] gs
RefPower = high Vgrerui | RefHigh |3 x Bandgap 3.788 3.891 3.986 Vv
Opamp bias =high =, 7" AGND |2 x Bandgap 2.500 2.604 3.699 Vv
VrerLo | ReflLow |Bandgap 1.257 1.306 1.359 \
RefPower = high VREFHI Ref High | 3 x Bandgap 3.792 3.893 3.982 \%
Opamp bias =low =y, T AGND |2 x Bandgap 2518 2.602 2.692 v
0b011 VrerLo | Reflow |Bandgap 1.256 1.302 1.354 \Y,
RefPower = medium | Vggry | RefHigh |3 x Bandgap 3.795 3.894 3.993 \
Opamp bias = high =, ~ “T""AGND |2 x Bandgap 2.516 2.603 2.698 Vv
VrerLo | Reflow |Bandgap 1.256 1.303 1.353 \
RefPower = medium | Vggpy Ref High |3 x Bandgap 3.792 3.895 3.986 \%
Opamp bias =low =y, ~ T AGND |2 x Bandgap 2.522 2.602 2.685 Vv
VRrerLo | Reflow |Bandgap 1.255 1.301 1.350 \Y
RefPower = high Vrern | RefHigh |2 xBandgap + P2[6] | 2.495-P2[6] | 2.586 — P2[6] | 2.657 —P2[6] | V
Opamp bias = high (P2[6] = 1.3 V)
VAGND AGND |2 x Bandgap 2.502 2.604 2.719 \Y
VRrerLo | Reflow |2xBandgap-P2[6] | 2.531-P2[6] | 2.611-P2[6] | 2.681-P2[6] | V
(P2[6]=1.3V)
RefPower = high Vrerni | RefHigh |2 xBandgap +P2[6] | 2.500 - P2[6] | 2.591-P2[6] | 2.662 - P2[6] | V
Opamp bias = low (P2[6] = 1.3 V)
VaGND AGND |2 x Bandgap 2.519 2.602 2.693 \Y
VRerLo | Reflow |2xBandgap-P2[6] | 2.530 - P2[6] | 2.605-P2[6] | 2.666 —P2[6] | V
0b100 (P2[6] = 1.3 V)
RefPower = medium | Vgery | RefHigh |2xBandgap + P2[6] | 2.503 - P2[6] | 2.592 - P2[6] | 2.662-P2[6] | V
Opamp bias = high (P2[6] = 1.3 V)
VAGND AGND |2 x Bandgap 2.517 2.603 2.698 \
VRerLo | Reflow |2xBandgap—P2[6] | 2.529 — P2[6] | 2.606 —P2[6] | 2.665—-P2[6] | V
(P2[6] = 1.3 V)
RefPower = medium | Vggpy | RefHigh |2 xBandgap +P2[6] | 2.505-P2[6] | 2.594 —P2[6] | 2.665-P2[6] | V
Opamp bias = low (P2[6] = 1.3 V)
VaGND AGND |2 x Bandgap 2.525 2.602 2.685 \Y
VRerLo | Reflow |2 xBandgap—-P2[6] | 2.528 — P2[6] | 2.603 — P2[6] | 2.661—-P2[6] | V
(P2[6] = 1.3 V)

Document Number: 38-12012 Rev. AB
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Table 23. 3.3-V DC Analog Reference Specifications
Reference Reference Power
ARF_CR Settin Symbol | Reference Description Min Typ Max Unit
[5:3] gs
VrerHi | RefHigh |2 x Bandgap 2.507 2.598 2.698 Y
RefP = high
ogan?;',v bias J%igh VagnD | AGND | Bandgap 1.203 1.307 1.424 Vv
VRerLo | Reflow |yss Vss Vss +0.012 | Vss+0.067 | V
VrerH | RefHigh |2 x Bandgap 2.516 2.598 2.683 v
RefP = high
Opamp bias ~Jow | YAeND | AGND |Bandgap 1.241 1.303 1.376 v
06110 VRerLo | Reflow |yss Vss Vss +0.007 | Vss+0.040 | V
VrerHl | RefHigh |2 x Bandgap 2.510 2.599 2.693 \Y
RefP = medi
o s o™ | Vagno | AGND | Bandgap 1.240 1.305 1.374 v
VRerLo | Reflow |yss Vss Vss +0.008 | Vss+0.048 | V
. Vrerni | RefHigh |2 x Bandgap 2.515 2.598 2.683 \Y;
S‘;;Prﬁgv or =medum "y, eno | AGND | Bandgap 1.258 1.302 1.355 v
VRerLo | Reflow |yss Vss Vss +0.005 | Vss+0.03 v
All power settings. - - - - - - -
0b111 Not allowed for 3.3 V

DC Analog PSoC Block Specifications

Table 24 lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,0r3.0Vto3.6Vand-40°C <Ty<85°C, respectively. Typical parameters apply to 5V and 3.3 V at 25 °C and

are for design guidance only.

Table 24. DC Analog PSoC Block Specifications

Symbol Description Min Typ Max Unit
Rer Resistor unit value (continuous time) - 12.2 - kQ
Csc Capacitor unit value (switch cap) - 80 - fF

Document Number: 38-12012 Rev. AB
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DC Programming Specifications

Table 26 lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,0r3.0Vto3.6Vand-40°C <Ty<85°C, respectively. Typical parameters apply to 5V and 3.3 V at 25 °C and
are for design guidance only.

Table 26. DC Programming Specifications

Symbol Description Min Typ Max Unit Notes

Vppp Vpp for programming and erase 4.5 5 55 \% This specification applies
to the functional
requirements of external
programmer tools.

VppLy Low Vpp for verify 3 3.1 3.2 \Y This specification applies
to the functional
requirements of external
programmer tools.

VDDHY High Vpp for verify 5.1 52 53 \Y This specification applies
to the functional
requirements of external
programmer tools.

VopwriTe | Supply voltage for flash write operation 3 5.25 \% This specification applies
to this device when it is
executing internal flash
writes.

Iopp Supply current during programming or verify - 5 25 mA

ViLp Input low voltage during programming or verify - - 0.8 \%

Viup Input high voltage during programming or verify 2.2 - - \%

liLp Input current when applying V| p to P1[0] or P1[1] - - 0.2 mA Driving internal pull-down

during programming or verify resistor.

livp Input current when applying V|yp to P1[0] or P1[1] - - 15 mA Driving internal pull-down

during programming or verify resistor.

VoL Output low voltage during programming or verify - - Vss + 0.75 Vv

Vonv Output high voltage during programming or verify | Vpp— 1.0 - Vb Vv

Flashgnpg | Flash endurance (per block) 50,000["°] - - Cycles |Erase/write cycles per
block.

FlashgnT Flash endurance (total)[zo] 1,800,000 - - Cycles | Erase/write cycles.

Flashpr Flash data retention 10 - - Years

DC I’C Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25 V
and —40 °C <Tp <85°C, or 3.0 V to 3.6 V and —40 °C <Tp <85 °C, respectively. Typical parameters apply to 5V and 3.3 V at 25 °C
and are for design guidance only.

Table 27. DC I2C Specifications

Parameter Description Min Typ Max Units Notes
ViLiac?! Input low level - - | 03xvpp, | VvV |30Vsvpp<36V
- - 0.25 x VDD V 475V < VDD <525V
Vipizc?! Input high level 07xVpp | - - V | 30V<Vpp<525V
Notes

19. The 50,000 cycle flash endurance per block is only guaranteed if the flash is operating within one voltage range. Voltage ranges are 3.0 Vto 3.6 Vand 4.75Vt0 5.25 V.
20. 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, 36 x 2
blocks of 25,000 maximum cycles each, or 36 x 4 blocks of 12,500 maximum cycles each (to limit the total number of cycles to 36 x 50,000 and that no single block
ever sees more than 50,000 cycles).
For the full industrial range, you must employ a temperature sensor user module (FIashTemp) and feed the result to the temperature argument before writing.
Refer to the Flash APIs application note Design Aids — Reading and Writing PSoC® Flash — AN2015 for more information.
21. All GPIOs meet the DC GPIO V,_and V) specifications found in the DC GPIO specifications sections.The I1°C GPIO pins also meet the above specs.

Document Number: 38-12012 Rev. AB
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AC Electrical Characteristics

AC Chip-Level Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25 V
and -40°C <Tp<85°C,0r3.0Vto 3.6 Vand—40 °C < Ty <85 °C, respectively. Typical parameters apply to 5V and 3.3 V at 25 °C
and are for design guidance only.

Table 28. AC Chip-Level Specifications

Symbol Description Min Typ Max Unit Notes
Fimo Internal main oscillator (IMO) frequency 23.4 24 2461221 MHz | Trimmed. Utilizing factory trim
values.
Fepun CPU frequency (5 V nominal) 0.0914 | 24 24622 MHz | Trimmed. Utilizing factory trim
values. SLIMO mode = 0.
Fepuz CPU frequency (3.3 V nominal) 0.0914 | 12 12.323] MHz | Trimmed. Utilizing factory trim
values. SLIMO mode = 0.
Fasm Digital PSoC block frequency 0 48 49.2[22. 24] MHz |Refer to AC Digital Block
Specifications on page 40.
Foam Digital PSoC block frequency 0 24 24.6[24 MHz
F3oKk1 Internal low speed oscillator (ILO) 15 32 64 kHz
frequency
F3ok2 External crystal oscillator - 32.768 - kHz | Accuracy is capacitor and crystal
dependent. 50% duty cycle.
Faok U ILO untrimmed frequency 5 - 100 kHz | After areset and before the m8c
- starts to run, the ILO is not
trimmed. See the System Resets
section of the PSoC Technical
Reference Manual for details on
timing this
FeLL PLL frequency - 23.986 - MHz | Multiple (x732) of crystal
frequency.
tPLLSLEW PLL lock time 0.5 — 10 ms
tPLLSLEWSLOW PLL lock time for low gain Setting 0.5 - 50 ms
tos External crystal oscillator startup to 1% - 1700 2620 ms
tosace External crystal oscillator startup to - 2800 3800 ms | The crystal oscillator frequency
100 ppm is within 100 ppm of its final value
by the end of the Tyg,c period.
Correct operation assumes a
properly loaded 1 pyW maximum
drive level 32.768 kHz crystal.
3.0V<Vpp<55Y,
—40°C<Tp<85°C.
txrsT External reset pulse width 10 - - us
DCosm 24 MHz duty cycle 40 50 60 %
DC o ILO duty cycle 20 50 80 %
Stepoam 24 MHz trim step size - 50 - kHz
tPOWERUP Time from end of POR to CPU executing - 16 100 ms | wer-up from 0 V. See the System
code Resets section of the PSoC
Technical Reference Manual.
Fout,gy 48 MHz output frequency 46.8 | 48.0 492122, 23] MHz | Trimmed. Utilizing factory trim
values.
Fmax Maximum frequency of signal on row input - - 12.3 MHz
or row output.
SRpowER UP Power supply slew rate - - 250 V/ms |Vpp slew rate during power-up.

Notes
22.475V <Vpp <5.25V.
23.3.0 V < Vpp < 3.6 V. See application note Adjusting PSoC® Trims for 3.3V and 2.7 V Operation — AN2012 for information on trimming for operation at 3.3 V.
24. See the individual user module datasheets for information on maximum frequencies for user modules.
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Table 28. AC Chip-Level Specifications (continued)
Symbol Description Min Typ Max Unit Notes
tjit_IMO[25] 24 MHz IMO cycle-to-cycle jitter (RMS) - 200 700 ps | N=32
24 MHz IMO long term N cycle-to-cycle - 300 900
jitter (RMS)
24 MHz IMO period jitter (RMS) - 100 400
tjit_PLL [29] 24 MHz IMO cycle-to-cycle jitter (RMS) - 200 800 ps |N=32
24 MHz IMO long term N cycle-to-cycle - 300 1200
jitter (RMS)
24 MHz IMO period jitter (RMS) - 100 700
Figure 13. PLL Lock Timing Diagram
PLL
Enable
le—— Toisiew ——» 24 MHz
PLL
Gain 0
Figure 14. PLL Lock for Low Gain Setting Timing Diagram
PLL
Enable
le—— Trscewiow —————» 24 Mrz
PLL ]
Gain
Figure 15. External Crystal Oscillator Startup Timing Diagram
32K
Select 32 kHz
— Tos —»]
Note
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25. Refer to Cypress Jitter Specifications application note, Understanding Datasheet Jitter Specifications for Cypress Timing Products — AN5054 for more information.
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Table 31. 3.3-V AC Operational Amplifier Specifications

Symbol Description Min Typ Max Units
troA Rising settling time from 80% of AV to 0.1% of AV (10 pF load, Unity Gain)

Power = low, Opamp bias = low - - 3.92 us

Power = low, Opamp bias = high - - 0.72 us
tsoa Falling settling time from 20% of AV to 0.1% of AV (10 pF load, Unity Gain)

Power = low, Opamp bias = low - - 5.41 us

Power = medium, Opamp bias = high - - 0.72 us
SRRoaA Rising slew rate (20% to 80%)(10 pF load, Unity Gain)

Power = low, Opamp bias = low 0.31 - - V/us

Power = medium, Opamp bias = high 2.7 - - V/us
SRroa Falling slew rate (20% to 80%)(10 pF load, Unity Gain)

Power = low, Opamp bias = low 0.24 - - V/us

Power = medium, Opamp bias = high 1.8 - - V/us
BWoa Gain bandwidth product

Power = low, Opamp bias = low 0.67 - - MHz

Power = medium, Opamp bias = high 2.8 - - MHz
Enoa Noise at 1 kHz (Power = medium, Opamp bias = high) - 100 - nV/rt-Hz

When bypassed by a capacitor on P2[4], the noise of the analog ground signal distributed to each block is reduced by a factor of up
to 5 (14 dB). This is at frequencies above the corner frequency defined by the on-chip 8.1 K resistance and the external capacitor.

Figure 17. Typical AGND Noise with P2[4] Bypass

1000

100 ‘ :
0.001 0.01 0.1 Freq(kHz) 1 10 100
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AC External Clock Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25 V
and -40°C <Tp<85°C, 0r3.0Vto 3.6 Vand—40 °C < Tx < 85 °C, respectively. Typical parameters apply to 5V and 3.3V at 25 °C
and are for design guidance only.

Table 36. 5-V AC External Clock Specifications

Symbol Description Min Typ Max Unit
FoscexT Frequency 0.093 - 246 MHz
- High period 20.6 - 5300 ns
- Low period 20.6 - - ns
- Power-up IMO to switch 150 - - us

Table 37. 3.3-V AC External Clock Specifications

Symbol Description Min Typ Max Unit
FoscEXT Frequency with CPU clock divide by 1301 0.093 - 12.3 MHz
FoscEXT Frequency with CPU clock divide by 2 or greater(3] 0.186 - 24.6 MHz
- High period with CPU clock divide by 1 1.7 - 5300 ns
- Low period with CPU clock divide by 1 41.7 - - ns
- Power-up IMO to switch 150 - - us

AC Programming Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V t0 5.25 V
and -40°C<Tp<85°C,or3.0Vto 3.6 Vand-40 °C < Tx <85 °C, respectively. Typical parameters apply to 5V and 3.3V at 25 °C
and are for design guidance only.

Table 38. AC Programming Specifications

Symbol Description Min Typ Max Unit Notes

tRscLK Rise time of SCLK 1 - 20 ns

tFscLk 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

tERASEB Flash erase time (Block) - 30 - ms

tWRITE Flash block write time - 10 - ms

tbscLk Data out delay from falling edge of SCLK - - 45 ns |Vpp>3.6

tbscLks Data out delay from falling edge of SCLK - - 50 ns |3.0<Vpp<3.6

tERASEALL Flash erase time (Bulk) - 95 - ms | Erase all Blocks and
protection fields at
once

tproGRAM HOT | Flash block erase + flash block write time - - 802l ms |0°C<Tj<100°C

tprOGRAM coLD | Flash block erase + flash block write time - - | 1602 [ ms |-40°C<Tj<0°C

Notes

30. Maximum CPU frequency is 12 MHz at 3.3 V. With the CPU clock divider set to 1, the external clock must adhere to the maximum frequency and duty cycle
requirements.

31. If the frequency of the external clock 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.

32. For the full industrial range, you 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 Design Aids — Reading and Writing PSoC® Flash — AN2015 for more information.
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Figure 24. 28-pin (210-Mil) SSOP
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Figure 25. 28-pin SOIC (0.713 x 0.300 x 0.0932 Inches) Package Outline, 51-85026

NOTE :

1. JEDEC STD REF MO-119

2. BODY LENGTH DIMENSION DOES NOT INCLUDE MOLD PROTRUSION/END
FLASH,BUT DOES INCLUDE MOLD MISMATCH AND ARE MEASURED
AT THE MOLD PARTING LINE. MOLD PROTRUSION/END FLASH SHALL
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TOP VIEW
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Figure 28. 48-pin QFN 7 x 7 x 1 mm (Sawn Type)
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1.B¥ HATCH AREA IS SOLDERABLE EXPOSED METAL.

2. REFERENCE JEDEC# MO-—220
3. PACKAGE WEIGHT: 13 £ 1 mg
4. ALL DIMENSIONS ARE IN MILLIMETERS
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Figure 29. 56-pin (300-Mil) SSOP
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Important Note For information on the preferred dimensions for mounting QFN packages, see the following application note, Design
Guidelines for Cypress Quad Flat No Extended Lead (QFN) Packaged Devices — AN72845 available at http://www.cypress.com.
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Development Tool Selection

This chapter presents the development tools available for all
current PSoC device families including the CY8C27x43 family.

Software

PSoC Designer™

At the core of the PSoC development software suite is PSoC
Designer, used to generate PSoC firmware applications. PSoC
Designer is available free of charge at http://www.cypress.com
and includes 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 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.
Development Kits

All development kits can be purchased from the Cypress Online
Store.

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 lets you to run, halt, and single step the processor and
view the content of specific memory locations. Advance
emulation features also supported through PSoC Designer. The
kit includes:

m PSoC Designer Software CD

m |[CE-Cube In-Circuit Emulator

m ICE Flex-Pod for CY8C29x66 Family

m Cat-5 Adapter

m Mini-Eval Programming Board

m 110 ~ 240 V Power Supply, Euro-Plug Adapter
m iIMAGEcraft C Compiler

m ISSP Cable

m USB 2.0 Cable and Blue Cat-5 Cable

m 2 CY8C29466-24PXI 28-PDIP Chip Samples

Document Number: 38-12012 Rev. AB

Evaluation Tools

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

CY3210-MiniProg1

The CY3210-MiniProg1 kit lets you to program PSoC devices via
the MiniProg1 programming unit. The MiniProg is a small,
compact prototyping programmer that connects to the PC via 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

CY3210-PSoCEval1

The CY3210-PSoCEval1 kit features an evaluation board and
the MiniProg1 programming unit. The evaluation board includes
an LCD module, potentiometer, LEDs, and plenty of
breadboarding space to meet all of your evaluation needs. The
kit includes:

m Evaluation Board with LCD Module

® MiniProg Programming Unit

m 28-pin CY8C29466-24PXI| PDIP PSoC Device Sample (2)
m PSoC Designer Software CD

m Getting Started Guide

m USB 2.0 Cable

CY3214-PSoCEvalUSB

The CY3214-PSoCEvalUSB evaluation kit features a
development board for the CY8C24794-24LFXI PSoC device.
Special features of the board include both USB and capacitive
sensing development and debugging support. This evaluation
board also includes an LCD module, potentiometer, LEDs, an
enunciator and plenty of breadboarding space to meet all of your
evaluation needs. The kit includes:

m PSoCEvalUSB Board

m LCD Module

m MIniProg Programming Unit

m Mini USB Cable

m PSoC Designer and Example Projects CD
m Getting Started Guide

m Wire Pack
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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 MiniProg1 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

Accessories (Emulation and Programming)

Table 43. Emulation and Programming Accessories

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 ~ 240 V Power Supply, Euro-Plug Adapter
m USB 2.0 Cable

Adapter[39]

Adapters can be found at

http://www.emulation.com.

Part # Pin Package Flex-Pod Kit[’] Foot Kit!38!
CY8C27143-24PXI 8-pin PDIP CY3250-27XXX CY3250-8PDIP-FK
CY8C27243-24PVXI 20-pin SSOP  |CY3250-27XXX CY3250-20SSOP-FK
CY8C27243-24SXI 20-pin SOIC | CY3250-27XXX CY3250-20SOIC-FK
CY8C27443-24PXI 28-pin PDIP  [CY3250-27XXX CY3250-28PDIP-FK
CY8C27443-24PVXI 28-pin SSOP  |CY3250-27XXX CY3250-285SOP-FK
CY8C27443-24SXI 28-pin SOIC | CY3250-27XXX CY3250-28S0IC-FK
CY8C27543-24AXI 44-pin TQFP  [CY3250-27XXX CY3250-44TQFP-FK
CY8C27643-24PVXI 48-pin SSOP | CY3250-27XXX CY3250-48SSOP-FK
CY8C27643-24LTXI 48-pin QFN CY3250-27XXXQFN CY3250-48QFN-FK

Notes

37. Flex-Pod kit includes a practice flex-pod and a practice PCB, in addition to two flex-pods.

38. Foot kit includes surface mount feet that can be soldered to the target PCB.

39. Programming adapter converts non-DIP package to DIP footprint. Specific details and ordering information for each of the adapters can be found

at http://www.emulation.com.
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Ordering Code Definitions

CY 8 C 27 xxx-24xx

.

Document Number: 38-12012 Rev. AB

Package Type:

PX = PDIP Pb-free

SX = SOIC Pb-free

PVX = SSOP Pb-free

LEX/LKX/LTX /LQX/LCX= QFN Pb-free
AX = TQFP Pb-free

Speed: 24 MHz

Part Number

Family Code

Technology Code: C = CMOS
Marketing Code: 8 = Cypress PSoC

Company ID: CY = Cypress

Thermal Rating:
C = Commercial
| = Industrial
E = Extended
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Glossary (continued)

bias

block

buffer

bus

clock

comparator

compiler

configuration
space

crystal oscillator

cyclicredundancy

check (CRC)

data bus

debugger

dead band

digital blocks

digital-to-analog
(DAC)

3.

. A systematic deviation of a value from a reference value.
. The amount by which the average of a set of values departs from a reference value.
. The electrical, mechanical, magnetic, or other force (field) applied to a device to establish a reference level to

operate the device.

. A functional unit that performs a single function, such as an oscillator.
. A functional unit that may be configured to perform one of several functions, such as a digital PSoC block or

an analog PSoC block.

. 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 IO operations, into which data is read, or from which
data is written.

. 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.

. An amplifier used to lower the output impedance of a system.

. A named connection of nets. Bundling nets together in a bus makes it easier to route nets with similar routing

patterns.

. A set of signals performing a common function and carrying similar data. Typically represented using vector

notation; for example, address[7:0].
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 you 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.
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Glossary (continued)

shift register

slave device

SROM

stop bit

synchronous

tri-state

UART

user modules

user space

Vbp

Vss

watchdog timer

Document Number: 38-12012 Rev. AB

A memory storage device that sequentially shifts a word either left or right to output a stream of serial data.

A device that allows another device to control the timing for data exchanges between two devices. Or when
devices are cascaded in width, the slave device is the one that allows another device to control the timing of data
exchanges between the cascaded devices and an external interface. The controlling device is called the master
device.

An acronym for static random access memory. A memory device where you can store and retrieve data at a high
rate of speed. The term static is used because, after a value is loaded into an SRAM cell, it remains unchanged
until it is explicitly altered or until power is removed from the device.

An acronym for supervisory read only memory. The SROM holds code that is used to boot the device, calibrate
circuitry, and perform Flash operations. The functions of the SROM may be accessed in normal user code,
operating from Flash.

A signal following a character or block that prepares the receiving device to receive the next character or block.

1. A signal whose data is not acknowledged or acted upon until the next active edge of a clock signal.
2. A system whose operation is synchronized by a clock signal.

A function whose output can adopt three states: 0, 1, and Z (high-impedance). The function does not drive any
value in the Z state and, in many respects, may be considered to be disconnected from the rest of the circuit,
allowing another output to drive the same net.

A UART or universal asynchronous receiver-transmitter translates between parallel bits of data and serial bits.

Pre-build, pre-tested hardware/firmware peripheral functions that take care of managing and configuring the lower
level Analog and Digital PSoC Blocks. User Modules also provide high level API (Application Programming
Interface) for the peripheral function.

The bank 0 space of the register map. The registers in this bank are more likely to be modified during normal
program execution and not just during initialization. Registers in bank 1 are most likely to be modified only during
the initialization phase of the program.

A name for a power net meaning "voltage drain." The most positive power supply signal. Usually 5V or 3.3 V.
A name for a power net meaning "voltage source." The most negative power supply signal.

A timer that must be serviced periodically. If it is not serviced, the CPU resets after a specified period of time.
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2. The Timer Capture Inputs are limited to re-synchronized Row Inputs when operating at less than 4.75 V.

m Problem Definition

When the device is operating at 3.0 V t0 4.75 V, the Input Capture signal source for a digital block operating in Timer mode is limited
to a Row Input signal that has been re-synchronized. Maximum width is 16-bits Timer Capture less than 4.75 V. The Row Output
signals, Analog Comparator input signals, or the Broadcast Clock signals cannot be used as a source for the Timer Capture signal.

m Parameters Affected
NA

m Trigger Condition(S)
Device operating with VCC between 3.0 V t0 4.75 V.

m Scope of Impact
Digital blocks operating in timer mode and user modules relying on the timer's output are affected by this errata element.

m Workaround

To connect the input capture signal to the output of another block, run the output of that block to a row output, then to a global
output, back to a global input, then a row input, where the signal can be re-synchronized.

To connect an analog comparator bus signal to an input capture, this signal must be routed to pass through a re-synchronizer. The
only way this can be accomplished is to route the analog comparator on an analog output bus to connect with an 1/0 pin. This will
use up the resource of the analog output bus, and even though this bus is designed for analog signals, the digital signal from the
Analog Comparator operates correctly when transmitted on this bus. After the signal reaches the pin, it is converted back to a digital
signal and is communicated back to the digital array using the global input bus for that pin. To make this connection, the port pin
must be setup with the global input bus enabled. To enable this configuration within PSoC Designer™, first turn ON the analog
output, and then enable the global input.

Figure 30. Resynchronized

| | | |
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m Fix Status
Fix in silicon rev B

3. The I2C_CFG, 12C_SCR, and 12C_MSCR registers have some restrictions as to the CPU frequency that must be in effect
when these registers are written.

m Problem Definition

The CPU frequency must be set to one of the recommended values just prior to a write to these registers and can be immediately
set back to the original operating frequency in the instruction just following the register write. A write instruction to these registers
occurring at a CPU frequency that is not recommended could result in unpredictable behavior. The table below lists the possible
selections of the CPU memory for writes to the I12C_CFG, 12C_SCR, and 12C_MSCR registers, and it highlights the particular
settings that are recommended (Rec) and not recommended (NR).
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I2C_SCR Write and [2C_CFG Write

12C_MSCR Write 24MHz | 12MHz | 6 MHz 3MHz | 1.5MHz | 375K 180 K 93K
24 MHz NR NR NR NR NR NR NR NR
12 MHz NR NR Rec Rec Rec Rec NR NR
6 MHz NR Rec Rec NR NR Rec NR NR
3 MHz NR Rec NR Rec Rec Rec Rec Rec
1.5 MHz NR Rec NR Rec Rec Rec Rec Rec
375K NR Rec NR Rec Rec Rec Rec Rec
180 K NR Rec NR Rec Rec Rec Rec Rec
93 K NR Rec NR Rec Rec Rec Rec Rec

m Parameters Affected
NA

m Trigger Condition(S)

See the mentioned table for CPU settings which trigger false writes.

m Scope of Impact

12c operation is affected by this Errata element.

m Workaround

The I2CHW User Module is designed to implement the recommended combination of register write frequencies. This user module
has a parameter that must be set by users of CY8C27x43 Silicon Revision A devices. When this parameter is set, the user module
code temporarily changes the CPU frequency to the recommended values when writing to the affected registers. Users of PSoC
Designer should download and install the PSoC Designer 4.1 Service Pack 1 which is available on the web at
http://www.cypress.com/psoc.

m Fix Status
Fix in silicon rev B.
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Document History Page (continued)

Document Title: CY8C27143/CY8C27243/CY8C27443/CY8C27543/CY8C27643, PSoC® Programmable System-on-Chip™

Document Number: 38-12012

Revision ECN %rt']ga':g:f Sublr)n;tseswn Description of Change

*P 2899847 | NJF/HMI 03/26/10 |Added CY8C27643-24LKXI and CY8C27643-24LTXI to Emulation and
Programming Accessories on page 52.
Updated Cypress website links.
Added TgakeTemp @nd TpakeTiMe Parameters in Absolute Maximum Ratings
on page 19.
Updated AC electrical specs.
Updated Note in Packaging Information on page 44.
Updated package diagrams.
Updated Thermal Impedances, Solder Reflow Specifications, and Capaci-
tance on Crystal Pins.
Removed Third Party Tools and Build a PSoC Emulator into your Board.
Updated Ordering Code Definitions on page 54.
Updated Ordering Information table.
Updated links in Sales, Solutions, and Legal Information.

*Q 2949177 ECU 06/10/2010 |Updated content to match current style guide and data sheet template.
No technical updates

*R 3032514 NJF 09/17/10 |Added PSoC Device Characteristics table.
Added DC I1°C Specifications table.
Added F3ok (y max limit.
Added Tjit_IMO specification, removed existing jitter specifications.
Updated Analog reference tables.
Updated Units of Measure, Acronyms, Glossary, and References sections.
Updated solder reflow specifications.
No specific changes were made to AC Digital Block Specifications table and
I1“C Timing Diagram. They were updated for clearer understanding.
Updated Figure 13 since the labelling for y-axis was incorrect.
Template and styles update.

*S 3092470 GDK 11/22/10  |Removed the following pruned parts from the data sheet.
CY8C27643-24LFXIT
CY8C27643-24LFXI

*T 3180303 HMI 02/23/2011 |Updated Packaging Information.

*U 3378917 GIR 09/28/2011 |The text “Pin must be left floating” is included under Description of NC pin in
Table 8 on page 14.
Updated Table 42 on page 50 for improved clarity.
Removed Footnote # 31 and its reference under Table 42 on page 50.
Removed inactive part CY8C27643-24LKXI from Table 43 on page 52.

*V 3525102 uvs 02/14/2012 |Updated 48-pin sawn QFN package revision. No technical update.

W 3598316 LURE/ 04/24/2012 |Changed the PWM description string from “8- to 32-bit” to “8- and 16-bit”.

XZNG

*X 3959251 GVH 04/09/2013 |Updated Packaging Information:
spec 51-85014 — Changed revision from *F to *G.
spec 51-85061 — Changed revision from *E to *F.
spec 001-13191 — Changed revision from *F to *G.
spec 51-85062 — Changed revision from *E to *F.
Added Errata.

*Y 3997627 GVH 05/11/2013 |Updated Packaging Information:

spec 51-85026 — Changed revision from *F to *G.
Updated Errata.
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