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Features

m QuietZone™ Controller

0 Patented Capacitive Sigma Delta PLUS (CSD PLUS™)
sensing algorithm for robust performance

o High Sensitivity (0.1 pF) and best-in-class SNR performance
to support:
» Overlay thickness of 15 mm for glass and 5 mm plastic
* Proximity Solutions

a Superior noise immunity performance against conducted and
radiated noise and ultra low radiated emissions

« Standardized user modules for overcoming noise

m Low power CapSense® block with SmartSense Auto-tuning
o Low average power consumption —
» 28 pA/sensor in run time (wake-up and scan once every
125 ms)
0 SmartSense_ EMC_PLUS Auto-Tuning
» Sets and maintains optimal sensor performance during run
time
« Eliminates system tuning during development and
production
» Compensates for variations in manufacturing process

m Driven shield available on five GPIO pins
o Delivers best-in class water tolerant designs
o Robust proximity sensing in the presence of metal objects
a Supports longer trace lengths
1 Max load of 100 pF (3 MHz)

m Powerful Harvard-architecture processor
0 M8C CPU with a max speed of 24 MHz

m Operating Range: 1.71 Vto 5.5V
a Standby Mode 1.1 pA (Typ)
o Deep Sleep 0.1 pA (Typ)

m Operating Temperature range: —40 °C to +85 °C

m Flexible on-chip memory
0 8 KB flash, 1 KB SRAM
0 16 KB flash, 2 KB SRAM
0 32 KB flash, 2 KB SRAM
1 50,000 flash erase/write cycles
a Read while Write with EEPROM emulation
o In-system programming simplifies manufacturing process

CY8C20xx7/S

1.8V CapSense® Controller with

SmartSense™ Auto-tuning
31 Buttons, 6 Sliders, Proximity Sensors

m 4 Clock Sources
a Internal main oscillator (IMO): 6/12/24 MHz

o Internal low-speed oscillator (ILO) at 32 kHz for watchdog
and sleep timers

a External 32 KHz Crystal Oscillator
o External Clock Input

m Programmable pin configurations
o Up to 34 general-purpose |/Os (GPIOs)
a Dual mode GPIO (Analog and Digital)
a High sink current of 25 mA per GPIO
» Max sink current 120 mA for all I/Os combined
1 Source Current
* 5mA on ports 0 and 1
* 1 mA on ports 2, 3 and 4
o Configurable internal pull-up, high-Z and open drain modes
o Selectable, regulated digital 1/0O on port 1
o Configurable input threshold on port 1

m Versatile Analog functions

o Internal analog bus supports connection of multiple sensors
to form ganged proximity sensor

o Internal Low-Dropout voltage regulator for high power supply
rejection ratio (PSRR)

m Additional system resources
a I2C Slave:
» Selectable to 50 kHz, 100 kHz, or 400 kHz
» Selectable Clock stretch or Forced Nack Mode
+ I12C wake from sleep with Hardware address match
a 12 MHz (Configurable) SPI master and slave
0 Three 16-bit timers
 Watchdog and sleep timers
o Integrated supervisory circuit

o 10-bit incremental analog-to-digital converter (ADC) with
internal voltage reference

a1 Two general-purpose high speed, low power analog
comparators
m Complete development tools
o Free development tool (PSoC Designer™)

m Sensor and Package options
a 10 Sensing Inputs — 16-pin QFN, 16-pin SOIC
a 16 Sensing Inputs — 24-pin QFN
1 24 Sensing Inputs — 30-pin WLCSP
1 25 Sensing Inputs — 32-pin QFN
a1 31 Sensing Inputs — 48-pin QFN

Errata: For information on silicon errata, see “Errata” on page 37. Details include trigger conditions, devices affected, and proposed workaround.

Cypress Semiconductor Corporation
Document Number: 001-69257 Rev. *O

198 Champion Court .

San Jose, CA 95134-1709 . 408-943-2600
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CY8C20xx7/S

Logic Block Diagram
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1. Internal voltage regulator for internal circuitry
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PSoC® Functional Overview

The PSoC family consists of many devices with on-chip
controllers. These devices are designed to replace multiple
traditional MCU-based system components with one low-cost
single-chip programmable component. A PSoC device includes
configurable blocks of analog and digital logic, and
programmable interconnect. This architecture makes it possible
for you to create customized peripheral configurations, to match
the requirements of each individual application. Additionally, a
fast central processing unit (CPU), flash program memory,
SRAM data memory, and configurable 1/0O are included in a
range of convenient pinouts.

The architecture for this device family, as shown in the “Logic
Block Diagram” on page 2, consists of three main areas:

m The core
m CapSense analog system

m System resources

A common, versatile bus allows connection between 1/O and the
analog system.

Each CY8C20x37/47/67/S PSoC device includes a dedicated
CapSense block that provides sensing and scanning control
circuitry for capacitive sensing applications. Depending on the
PSoC package, up to 34 GPIOs are also included. The GPIOs
provide access to the MCU and analog mux.

PSoC Core

The PSoC core is a powerful engine that supports a rich
instruction set. It encompasses SRAM for data storage, an
interrupt controller, sleep and watchdog timers, and IMO and
ILO. The CPU core, called the M8C, is a powerful processor with
speeds up to 24 MHz. The M8C is a 4-million instructions per
second (MIPS), 8-bit Harvard-architecture microprocessor.

CapSense System

The analog system contains the capacitive sensing hardware.
Several hardware algorithms are supported. This hardware
performs capacitive sensing and scanning without requiring
external components. The analog system is composed of the
CapSense PSoC block and an internal 1 V or 1.2 V analog
reference, which together support capacitive sensing of up to 31
inputs[ 1 Capacitive sensing is configurable on each GPIO pin.
Scanning of enabled CapSense pins is completed quickly and
easily across multiple ports.

SmartSense ™ Auto-tuning

SmartSense auto-tuning is an innovative solution from Cypress
that removes manual tuning of CapSense applications. This
solution is easy to use and provides robust noise immunity. It is
the only auto-tuning solution that establishes, monitors, and
maintains all required tuning parameters of each sensor during
run time. SmartSense auto-tuning allows engineers to go from
prototyping to mass production without retuning for
manufacturing variations in PCB and/or overlay material
properties.

Note

Figure 1. CapSense System Block Diagram
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Analog Multiplexer System

The analog mux bus can connect to every GPIO pin. Pins are
connected to the bus individually or in any combination. The bus
also connects to the analog system for analysis with the
CapSense block comparator.

Switch-control logic enables selected pins to precharge
continuously under hardware control. This enables capacitive
measurement for applications such as touch sensing. Other
multiplexer applications include:

m Complex capacitive sensing interfaces, such as sliders and
touchpads.

m Chip-wide mux that allows analog input from any 1/O pin.

m Crosspoint connection between any 1/O pin combinations.

2. 34 GPIOs = 31 pins for capacitive sensing+2 pins for 12C +1 pin for modulator capacitor.

Document Number: 001-69257 Rev. *O
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Additional System Resources

System resources provide additional capability, such as
configurable 12C slave, SPI master/slave communication
interface, three 16-bit programmable timers, various system
resets supported by the M8C low voltage detection and power-
on reset. The merits of each system resource are listed here:

m The 12C slave/SPI master-slave module provides 50/100/
400 kHz communication over two wires. SPI communication
over three or four wires runs at speeds of 46.9 kHz to 3 MHz
(lower for a slower system clock).

m The I°C hardware address recognition feature reduces the
already low power consumption by eliminating the need for
CPU intervention until a packet addressed to the target device
is received.

m The 12C enhanced slave interface appears as a 32-byte RAM
buffer to the external 1°C master. Using a simple predefined
protocol, the master controls the read and write pointers into
the RAM. When this method is enabled, the slave does not stall
the bus when receiving data bytes in active mode. For more
details, refer to the I2CSBUF User Module datasheet.

m Low-voltage detection (LVD) interrupts can signal the
application of falling voltage levels, while the advanced power-
on reset (POR) circuit eliminates the need for a system
supervisor.

m An internal reference provides an absolute reference for
capacitive sensing.

m A register-controlled bypass mode allows the user to disable
the LDO regulator.

Document Number: 001-69257 Rev. *O

Getting Started

The quickest way to understand PSoC silicon is to read this
datasheet and then use the PSoC Designer Integrated
Development Environment (IDE). This datasheet is an overview
of the PSoC integrated circuit and presents specific pin, register,
and electrical specifications.

For in depth information, along with detailed programming
details, see the Technical Reference Manual for the CY8C20x37/
47/67/S PSoC devices.

For up-to-date ordering, packaging, and electrical specification
information, see the latest PSoC device datasheets on the web
at www.cypress.com/psoc.

Application Notes/Design Guides

Application notes and design guides are an excellent
introduction to the wide variety of possible PSoC designs. They
are located at www.cypress.com/gocapsense. Select
Application Notes under the Related Documentation tab.

Development Kits

PSoC Development Kits are available online from Cypress at
www.cypress.com/shop and through a growing number of
regional and global distributors, which include Arrow, Avnet, Digi-
Key, Farnell, Future Electronics, and Newark. See “Development
Kits” on page 31.

Training

Free PSoC and CapSense technical training (on demand,
webinars, and workshops) is available online at
www.cypress.com/training. The training covers a wide variety of
topics and skill levels to assist you in your designs.

CYPros Consultants

Certified PSoC Consultants offer everything from technical
assistance to completed PSoC designs. To contact or become a
PSoC Consultant go to www.cypress.com/cypros.

Solutions Library

Visit our growing library of solution focused designs at
www.cypress.com/solutions. Here you can find various
application designs that include firmware and hardware design
files that enable you to complete your designs quickly.

Technical Support

For assistance with technical issues, search KnowledgeBase
articles and forums at www.cypress.com/support. If you cannot
find an answer to your question, create a technical support case
or call technical support at 1-800-541-4736.

Page 5 of 45
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Designing with PSoC Designer

The PSoC development process can be summarized in the
following four steps:

1. Select User Modules

2. Configure User Modules
3. Organize and Connect
4. Generate and Verify

Select Components

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

Configure Components

Each of the User Modules 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. The user
module parameters permit you to establish the pulse width and
duty cycle. Configure the parameters and properties to
correspond 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.

Document Number: 001-69257 Rev. *O

Organize and Connect

You build signal chains at the chip level by interconnecting user
modules to each other and the /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 C, assembly
language, or both.

Page 6 of 45
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Pinouts

The CY8C20x37/47/67/S PSoC device is available in a variety of packages, which are listed and illustrated in the following tables.
Every port pin (labeled with a “P”) is capable of digital I/O and connection to the common analog bus. However, Vgs, Vpp, and XRES

are not capable of digital 1/0.

16-pin SOIC (10 Sensing Inputs)

Table 1. Pin Definitions — CY8C20237-24SXI, CY8C20247/S-24SXI B!

Elc;‘. DigitaTyp:nalog Name Description
1 I/10 | PO[3] | Integrating Input
2 I/10 | PO[1] | Integrating Input
3 I/0 | P2[5] | Crystal output (XOut)
4 I/O I P2[3] | Crystal input (XIn)
5 Ie} | P1[7] |12C SCL, SPI SS
6 1’0 I P1[5] |12C SDA, SPI MISO
7 I/O I P1[3]
8 110 [ P1[1] [1SSP CcLKX, 12C SCL, SPI
MOSI
9 Power Vgg | Ground connectionl”]
10| 10 | P1[0] |1ISSP DATAMI 12C SDA, SPI
CLKDI
11 I/0 | P1[2] | Driven Shield Output (optional)
12 I/1O | P1[4] | Optional external clock
(EXTCLK)
13 INPUT XRES | Active high external reset with
internal puII-down[G]
14 | 10 \ [ PO[4]
15 Power Vpp | Supply voltage
16 | 10 \ | PO[7]

Figure 2. CY8C20237-24SXI, CY8C20247/S-24SXI

CY8C20xx7/S

A, Pop3] = ®
AL PO1] =
AL P2[5) o
AL P2[3) =
ALPI7) o
ALPIS] o
ALPI] o
Al ISSP CLK, I2C SCL, SPI MOSI, P1[1] =

= P1[0], ISSP DATA, I2C SDA, SPI CLK, Al

© N O NN =

LEGEND A = Analog, | = Input, O = Output, OH = 5 mA High Output Drive, R = Regulated Output.

Notes

3. 13 GPIOs = 10 pins for capacitive sensing+2 pins for 12C +1 pin for modulator capacitor.

4. On power-up, the SDA(P1[0]) drives a strong high for 256 sleep clock cycles and drives resistive low for the next 256 sleep clock cycles. The SCL(P1[1]) line drives
resistive low for 512 sleep clock cycles and both the pins transition to high impedance state. On reset, after XRES de-asserts, the SDA and the SCL lines drive
resistive low for 8 sleep clock cycles and transition to high impedance state. Hence, during power-up or reset event, P1[1] and P1[0] may disturb the 12C bus. Use

alternate pins if you encounter issues.

Alternate SPI clock.
The internal pull down is 5KOhm.

Noo

All VSS pins should be brought out to one common GND plane.

Document Number: 001-69257 Rev. *O
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16-pin QFN (10 Sensing Inputs)[®!

Table 2. Pin Definitions — CY8C20237, CY8C20247/S [°]

Pin Type . Figure 3. CY8C20237, CY8C20247/S Device
No. Digital | Analog Name Description 2z =

1 /0 | P2[5] | Crystal output (XOut) SS528

2 I/0 | P2[3] | Crystal input (XIn)

3 | IOHR [ P1[7] [I°C SCL, SPI SS A|A|x§|l:' Ezg ';géléﬁ\l

4 | IOHR [ P1[5] | I°C SDA, SPI MISO Al12C SCL, SPI S, PA[7] P14], EXTCLK A
5 | IOHR I P1[3] | SPI CLK Al,12C SDA, SPI MISO,P1[5] P1[2], Al

6 IOHR | P1[1] :\?SSCLKHO]’ e scl, st ) =3 g

7 Power Vss | Ground connection!™ ; ; ;

8 | IOHR | P1[0] i;SLSKFﬂ%ATA“O]’ C SDA, P é é ;

9 | IOHR [ P1[2] | Driven Shield Output (optional) < 3 %

10 | 1OHR | P[] (OEF;?'IC')Cr;iIK?Xtemal clock % ‘;

: T . << <

| [xmes el el e et i

12 | IOH | PO[4] =

13 Power Vpp | Supply voltage

14 | IOH [ PO[7]

15 IOH | PO[3] | Integrating input

16 IOH | PO[1] | Integrating input

LEGEND A = Analog, | = Input, O = Output, OH = 5 mA High Output Drive, R = Regulated Output.

Notes

8. No center pad.

9. 13 GPIOs = 10 pins for capacitive sensing+2 pins for 12C +1 pin for modulator capacitor.

10. On power-up, the SDA(P1[0]) drives a strong high for 256 sleep clock cycles and drives resistive low for the next 256 sleep clock cycles. The SCL(P1[1]) line drives
resistive low for 512 sleep clock cycles and both the pins transition to high impedance state. On reset, after XRES de-asserts, the SDA and the SCL lines drive
resistive low for 8 sleep clock cycles and transition to high impedance state. Hence, during power-up or reset event, P1[1] and P1[0] may disturb the I4C bus. Use
alternate pins if you encounter issues.

11. Alternate SPI clock.

12. The internal pull down is 5KOhm.

13. All VSS pins should be brought out to one common GND plane.

Document Number: 001-69257 Rev. *O Page 8 of 45
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24-pin QFN (16 Sensing Inputs)['4]

Table 3. Pin Definitions — CY8C20337, CY8C20347/S ['°]

Pin Type Name Descriotion Figure 4. CY8C20337, CY8C20347/S Device
No. [ Digital [ Analog P T T =
1 110 [ P2[5] |Crystal output (XOut) S 4EE g2
o >0
2 /0 I |P2[3] |Crystal input (XIn) -
3 1/0 I P2[1] Al, XOut, P2[5] o PO[2], Al
4 | I10HR I [P1[7] [12C SCL, SPISS Al ’XI”:zz[[f]] gg{g} A
5 IOHR | P1[5] IC SDA, SPI MISO Al, 12C SCL, SPI ss: P1[7] P2[2], Al
6 IOHR | P1 [3] SPI CLK Al, 12C SDA, SPI MISO, P1[5] 4 XRES
Al, SPI CLK, P1[3] ° P1[6], Al
7 IOHR [ P1[1] |I1SSP CLK!'®l |°C sCL, SPI 2
MOSI oZQ BERYE
8 NC No connection 2 & > Saa
9 Power Vgs | Ground connection[™] ? 8 g < é
L =
10 | IOHR [ P1[0] |1SSP DATAI'® [2C SDA, SPI az 2 X
cLKI'] o & 8 z
)
11 IOHR | P1[2] | Driven Shield Output % 8
(optional) < Nﬁ"
12 IOHR | P1[4] | Optional external clock input é
(EXTCLK) @
13 | IOHR I P1[6] z
14 Input XRES | Active high external reset
with internal pull-down!'®!
15 110 | P2[2] | Driven Shield Output
(optional)
16 1/0 I P2[4] |Driven Shield Output
(optional)
17 IOH I PO[0] |Driven Shield Output
(optional)
18 IOH | PO[2] | Driven Shield Output
(optional)
19 IOH | PO[4]
20 Power Vpp | Supply voltage
21 IOH | PO[7]
22 IOH | PO[3] | Integrating input
23 Power Vss | Ground connection™!
24 IOH | PO[1] | Integrating input
CP Power Vgs | Center pad must be
connected to ground

LEGEND A = Analog, | = Input, O = Output, OH = 5 mA High Output Drive, R = Regulated Output.

Notes

14.The center pad (CP) on the QFN package must be connected to ground (Vgg) for best mechanical, thermal, and electrical performance. If not connected to ground,
it must be electrically floated and not connected to any other signal.

15.19 GPIOs = 16 pins for capacitive sensing+2 pins for 12C +1 pin for modulator capacitor.

16. On power-up, the SDA(P1[0]) drives a strong high for 256 sleep clock cycles and drives resistive low for the next 256 sleep clock cycles. The SCL(P1[1]) line drives
resistive low for 512 sleep clock cycles and both the pins transition to high impedance state. On reset, after XRES de-asserts, the SDA and the SCL lines drive
resistive low for 8 sleep clock cycles and transition to high impedance state. Hence, during power-up or reset event, P1[1] and P1[0] may disturb the I°C bus. Use
alternate pins if you encounter issues.

17. Alternate SPI clock.

18. The internal pull down is 5KOhm.

19. All VSS pins should be brought out to one common GND plane.

Document Number: 001-69257 Rev. *O Page 9 of 45
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30-ball WLCSP (24 Sensing Inputs)
Table 4. Pin Definitions — CY8C20767, CY8C20747 30-ball Part Pinout (WLCSP) [20]

Type
Pin No. N D ipti i -
in No Digital Analog ame escription Figure 5. CYBCZWEZ:,S%\(chWM 30-ball
A1 IOH | PO[2] Driven Shield Output (optional) Bottom View
A2 IOH | POI[6] 5 4 3 2 1
A3 Power Vpp Supply voltage
A4 IOH | PO[1] Integrating Input O O O O O A
A5 I/0 | P2[7] B
B1 I/0 | P4[2] O O O Q O
B2 IOH I PO[0] Driven Shield Output (optional) O Q O Q Q c
B3 IOH | PO[4]
B4 [OH | PO[3] _ |Integrating Input O O O O O|nb
B5 1/0 | P2[5] Crystal Output (Xout)
C1 I/0 | P2[2] Driven Shield Output (optional) O O O O O E
Cc2 1/0 | P2[4] Driven Shield Output (optional)
F
C3 I/0 I PO[7] O Q Q Q Q
C4 IOH I P3[2] . Top View
C5 I/0 | P2[3] Crystal Input (Xin)
D1 I/0 | P2[0] 1 2 3 4 S
D2 I/0 | P3[0] Al O
D3 I/0 | P3[1]
D4 I/0 I P3[3] B
D5 I/0 I P2[1]
Active high external reset with c
E1 Input XRES internal puII-down[21]
E2 IOHR I P1[6] D
Optional external clock input
E3 IOHR I P1[4] (EXT CLK) E
E4 IOHR I P1[7] [“C SCL, SPI SS
F
E5 IOHR | P1[5] I°C SDA, SPI MISO
F1 IOHR | P1[2] Driven Shield Output (optional)
ISSP DATA*4! 1°C SDA, SPI
F2 IOHR | P1[0] CLKI23]
F3 Power Vss Supply groundl?4]
ISSP CLK!#4! 1°C SCL, SPI
F4 IOHR | P1[1] MOSI
F5 IOHR | P1[3] SPI CLK

LEGEND: A = Analog, | = Input, O = Output, OH = 5 mA High Output Drive, R = Regulated Output

Notes

20.27 GPIOs = 24 pins for capacitive sensing+2 pins for 12C +1 pin for modulator capacitor.

21. The internal pull down is 5KOhm.

22.0n power-up, the SDA(P1[0]) drives a strong high for 256 sleep clock cycles and drives resistive low for the next 256 sleep clock cycles. The SCL(P1[1]) line drives
resistive low for 512 sleep clock cycles and both the pins transition to high impedance state. On reset, after XRES de-asserts, the SDA and the SCL Ilnes drive
resistive low for 8 sleep clock cycles and transition to high impedance state. Hence, during power-up or reset event, P1[1] and P1[0] may disturb the I4C bus. Use
alternate pins if you encounter issues.

23. Alternate SPI clock.

24. All VSS pins should be brought out to one common GND plane.
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32-pin QFN (25 Sensing Inputs)2°]
Table 5. Pin Definitions — CY8C20437, CY8C20447/S, CY8C20467/S 6]

Pin Type o Figure 6. CY8C20437, CY8C20447/S, CY8C20467/S Device
No. ["Digital | Analog Name Description o
< < << <<

1 IOH I PO[1] [Integrating input wBE BESND
2 /0 | P2[5] |Crystal output (XOut) SRE-ERER
3 I/0 I P2[3] |Crystal input (XIn)
T N (0 w8 e
5 Vo ! P4[3] Al XIn, P2[3] = 3 P2[0]:AI
R Ml o
7 I/0 I P3[1] ’ '
8 | IOHR I |P1[7] |1%C SCL, SPISS il Pl A
9 IOHR I P1[5] |I°C SDA, SPI MISO Al, 12C SCL, SPISS,P1[7] = 8 XRES
10 IOHR I P1[3] |SPI CLK.
11 | IO0HR [ P1[1] [ISSP CLKI?"] 12C SCL, SPI CES82EEE

MOSI. aa®” %aaa
12 Power Vgs | Ground connection!30] 23 é 8T 3T
13 | IOHR [ P1[0] |ISSP DATA[271 I°C SDA, = Bz 6 X

SPI CLKI<®] “24 5 =
14 IOHR I P1[2] |Driven Shield Output (optional) 2 4 8
15 IOHR I P1[4] | Optional external clock input & < <—£

(EXTCLK) z é '{5
16 IOHR I P1[6] & %
17 Input XRES | Active high external reset with = %

internal pull-down!2°! <« <
18 110 I P3[0]
19 I/0 I P3[2]
20 I/0 I P4[0]
21 I/O I P4[2]
22 I/0 I P2[0]
23 I/O I P2[2] |Driven Shield Output (optional)
24 I/O I P2[4] |Driven Shield Output (optional)
25 IOH I PO[0] |Driven Shield Output (optional)
26 IOH I PO[2] |Driven Shield Output (optional)
27 IOH I PO[4]
28 IOH I PO[6]
29 Power Vbp
30 IOH I PO[7]
31 IOH I PO[3] |[Integrating input
32 Power Vgs | Ground connection!30]
CP Power Vgs | Centerpad mustbe connected to

ground

LEGEND A = Analog, | = Input, O = Output, OH = 5 mA High Output Drive, R = Regulated Output.

Notes
25. The center pad (CP) on the QFN package must be connected to ground (Vgg) for best mechanical, thermal, and electrical performance. If not connected to ground,
it must be electrically floated and not connected to any other signal.
26.28 GPIOs = 25 pins for capacitive sensing+2 pins for 12C + 1 pin for modulator capacitor.
27.0n power-up, the SDA(P1[0]) drives a strong high for 256 sleep clock cycles and drives resistive low for the next 256 sleep clock cycles. The SCL(P1[1]) line drives
resistive low for 512 sleep clock cycles and both the pins transition to high impedance state. On reset, after XRES de-asserts, the SDA and the SCL Ilnes drive
resistive low for 8 sleep clock cycles and transition to high impedance state. Hence, during power-up or reset event, P1[1] and P1[0] may disturb the I°C bus. Use
alternate pins if you encounter issues.
28. Alternate SPI clock.
29. The internal pull down is 5KOhm.
30. All VSS pins should be brought out to one common GND plane.
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48-pin QFN (31 Sensing Inputs)3']
Table 6. Pin Definitions — CY8C20637, CY8C20647/S, CY8C20667/S [32]

5 Figure 7. CY8C20637, CY8C20647/S, CY8C20667/S Device
S| 2|8 8 =
£ 8 | g| 2 g
a
1 NC No connection
2 I/0 I [P2[7] NC NC
3 110 I [P2[5] [Crystal output (XOut) AlLP27] P2[4],Al
4 /0 I [P2[3] |Crystalinput (XIn) Al, XOut,P2[5]@ 3 P22Al
5 110 I [P2[1] Al Xin ,P2[3]m 4 P2[0],Al
6 110 I |P4[3] AlLP1]R 5 P42, Al
7 I/0 I [Pa[1] 2: yg:[?l 6 oot P4{0],Al
) P3[6],
8 /0 I |P3[7] ~ ,P3H ; (Top View) Pg[[4},ﬁ:
9 I/0 I |P3[5]
10 o | 1 |P3[3] AlLP3[SI= 9 P32} Al
AlLP3[3]B 10 PJ0]Al
11 I/0 I |P3[1] Al P31l 11 XRES
12 [IOHR | I [P1[7] [I°CSCL, SPISS Al,12 C SCL, SPI SSPI[7]f 1£2 P16l Al
13 IOHR I |P1[5] I°C SDA, SPI MISO
14 NC No connection E%%ggﬁ%%ﬁ%ﬁi
15 NC No connection = e e
16 | IOHR | | |P1[3] |SPICLK S ;‘§ o= 3
17 IOHR I |P1[1] ISSP CLKP3I, [2C SCL, SPI MOSI g o <C/L> ]
18 Power Vss Ground connectiont3®! z z g é =
19 NC No connection = 8 g
20 NC No connection e S =
21 Power Vpp Supply voltage S é '<DT:
22 IOHR [ | [P1[0] [ISSP DATARSI [2C SDA, SPI CLKEA o o
23 IOHR I |P1[2] Driven Shield Output (optional) ‘2» L2
24 IOHR I |P1[4] Optional external clock input = =<
(EXTCLK)
25 |[IOHR | 1| |P1[6]
26 Input XRES |Active high external reset with
internal pull-down[35]
27 I/0 I |P3[0]
28 /0 I [P3[2]
29 I/0 I |P3[4] c
o ® = o 2
18|85 5 s
- z 8
a
30 I/0 I |P3[6] 40 |IOH I PO[6]
31 1/0 I |P4[0] 41 Power Vpp Supply voltage
32 1/0 I |P4[2] 42 NC No connection
33 1/0 I |P2[0] 43 NC No connection
34 I/0 I |P2[2] Driven Shield Output (optional) 44 |IOH |I PO[7]
35 1/0 I |P2[4] Driven Shield Output (optional) 45 NC No connection
36 NC No connection 46 |IOH | | PO[3] Integrating input
37 IOH I [PO[0] |Driven Shield Output (optional) 47 Power [Vgg Ground connectionl3°
38 IOH I |PO[2] Driven Shield Output (optional) 48 |IOH |I PO[1] Integrating input
39 IOH I |PO[4] CP Power Vss Center pad must be connected to ground

LEGEND A = Analog, | = Input, O = Output, NC = No Connection H = 5 mA High Output Drive, R = Regulated Output.

Notes

31. The center pad (CP) on the QFN package must be connected to ground (Vgg) for best mechanical, thermal, and electrical performance. If not connected to ground,
it must be electrically floated and not connected to any other signal.

32.34 GPIOs = 31 pins for capacitive sensing+2 pins for 12C +1 pin for modulator capacitor.

33. On power-up, the SDA(P1[0]) drives a strong high for 256 sleep clock cycles and drives resistive low for the next 256 sleep clock cycles. The SCL(P1[1]) line drives
resistive low for 512 sleep clock cycles and both the pins transition to high impedance state. On reset, after XRES de-asserts, the SDA and the SCL Ii£1es drive
resistive low for 8 sleep clock cycles and transition to high impedance state. Hence, during power-up or reset event, P1[1] and P1[0] may disturb the 1C bus. Use
alternate pins if you encounter issues.

34. Alternate SPI clock.

35. The internal pull down is 5KOhm.

36. All VSS pins should be brought out to one common GND plane.
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Electrical Specifications

This section presents the DC and AC electrical specifications of the CY8C20x37/47/67/S PSoC devices. For the latest electrical
specifications, confirm that you have the most recent datasheet by visiting the web at http://www.cypress.com/psoc.

Figure 8. Voltage versus CPU Frequency

55V4—————

Vpp Voltage

|
|
|
171V ————~ T T T T T T T T T T T T T T T T T T T T T T T T T
|
|
T

T
750kHz 3 MHz 24 MHz
CPU Frequency

Absolute Maximum Ratings
Exceeding maximum ratings may shorten the useful life of the device. User guidelines are not tested.

Table 7. Absolute Maximum Ratings

Symbol Description Conditions Min Typ Max Units

Higher storage temperatures reduce data
retention time. Recommended Storage
Tstc Storage temperature Temperature is +25 °C + 25 °C. Extended -55 +25 +125 °C
duration storage temperatures above 85 °C
degrades reliability.

Vpp Supply voltage relative to Vgg - -0.5 - +6.0 \Y
Vio DC input voltage - Vgs—-05| - |Vppt+05| V
Vioz DC voltage applied to tristate - Vgs—-05| - |Vpp+05| V
Imio Maximum current into any port pin - -25 - +50 mA
ESD Electro static discharge voltage Human body model ESD 2000 - - \%
LU Latch up current In accordance with JESD78 standard - - 200 mA
Operating Temperature
Table 8. Operating Temperature

Symbol Description Conditions Min Typ Max Units
Ta Ambient temperature - —40 - +85 °C
Te Commercial temperature range - 0 70 °C

The temperature rise from ambient to junction
is package specific. See the Thermal Imped-
T, Operational die temperature ances on page 30. The user must limit the -40 - +100 °C
power consumption to comply with this
requirement.
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Chip-Level Specifications

Table 9 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 9. DC Chip-Level Specifications

Symbol Description Conditions Min Typ Max | Units
VDD[37' 38, 39] Supply voltage See Table 14 on page 17. 1.71 - 5.50 \%
Conditions are Vpp < 3.0V, Ty = 25 °C,
Ibp24 Supply current, IMO = 24 MHz |CPU =24 MHz. CapSense running at 12 MHz, - 2.88 4.00 | mA
no I/O sourcing current
Conditions are Vpp < 3.0V, Ty = 25 °C,
Ipp12 Supply current, IMO = 12 MHz |CPU = 12 MHz. CapSense running at - 1.71 2.60 mA
12 MHz, no /O sourcing current
Conditions are Vpp < 3.0V, Ty = 25 °C,
Ibps Supply current, IMO =6 MHz |CPU =6 MHz. CapSense running at 6 MHz, - 1.16 1.80 mA
no 1/O sourcing current
lsgo 140 41:42:43] | Deep sleep current Vpp<3.0V,Tp=25°C, I/Oregulatorturned off| — 0.10 1.1 pA
[40, 41, 42, 43] |Standby current with POR, LVD _oro _
Isg1 and sleep timer Vpp £3.0V, Tp=25°C, I/O regulator turned off 1.07 1.50 pA
1 2 HH - - o
[40, 41, 42, 43]| Standby current with 1°C Conditions are Vpp = 3.3V, T4 = 25 °C and _ _
IsBi2c enabled CPU = 24 MHz 164 HA
Notes

37.
38.

39.
40.
41.
42.

43.

When Vpp remains in the range from 1.71 V to 1.9 V for more than 50 ps, the slew rate when moving from the 1.71 V to 1.9 V range to greater than 2 V must be
slower than 1 V/500 ps to avoid triggering POR. The only other restriction on slew rates for any other voltage range or transition is the SRpower up Parameter.

If powering down in standby sleep mode, to properly detect and recover from a Vpp brown out condition any of the following actions must be taken:

a. Bring the device out of sleep before powering down.

b. Assure that Vpp falls below 100 mV before powering back up.

c. Set the No Buzz bit in the OSC_CRO register to keep the voltage monitoring circuit powered during sleep.

d. Increase the buzz rate to assure that the falling edge of Vpp is captured. The rate is configured through the PSSDC bits in the SLP_CFG register. For the referenced
registers, refer to the Technical Reference Manual. In deep sleep/standby sleep mode, additional low power voltage monitoring circuitry allows Vpp brown out
conditions to be detected and resets the device when Vpp goes lower than 1.1V at edge rates slower than 1 V/ms.

For proper CapSense block functionality, if the drop in Vpp exceeds 5% of the base Vpp, the rate at which Vpp drops should not exceed 200 mV/s. Base Vpp can
be between 1.8V and 5.5 V.

Errata: When programmable timer 0 is used in “one-shot” mode by setting bit 1 of register 0,BOh (PTO_CFG), and the timer interrupt is used to wake the device from
sleep, the interrupt service routine (ISR) may be executed twice. For more information, see the “Errata” on page 37.

Errata: When in sleep mode, if a GPIO interrupt happens simultaneously with a Timer0 or Sleep Timer interrupt, the GPIO interrupt may be missed, and the
corresponding GPIO ISR not run. For more information, see the “Errata” on page 37.

Errata: If an interrupt is posted a short time (within 2.5 CPU cycles) before firmware commands the device to sleep, the interrupt will be missed. For more information,
see the “Errata” on page 37.

Errata: Device wakes up from sleep when an analog interrupt is trigger. For more information, see the “Errata” on page 37.
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DC GPIO Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 3.0 Vto 5.5V and
—40°C<Tp<85°C,24V1to3.0Vand —40°C<Ty<85°C, or1.71Vto24Vand—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 10. 3.0 V to 5.5 V DC GPIO Specifications
Symbol Description Conditions Min Typ Max Units
Rpy Pull-up resistor - 4 5.60 8 kQ
High output voltage lon < 10 uA, maximum of 10 mA source _ _ _
Vor1 Port 2 or 3 pins current in all I/Os Vop—0.20 v
High output voltage lon =1 mA, maximum of 20 mA source _ _ _
Vor2 Port 2 or 3 Pins current in all I/Os Vpp—0.90 v
High output voltage .
Vons  [Port0or 1 pins with LDO regulator Disabled |'0H < 10 wA, maximum of 10 mA source |y, ' ' g o _ - v
current in all I/Os
for port 1
High output voltage _ .
. ; . lon = 5 MmA, maximum of 20 mA source
VoH4 Port 0 or 1 pins with LDO regulator Disabled current in all 1/Os Vpp—0.90] - - \Y
for port 1
High output voltage I <10 .
; , OH pA, Vpp > 3.1V, maximum of
VoHs Port 1 Pins with LDO Regulator Enabled for 41/0s all sourcing 5 mA 2.85 3.00 3.30 \Y
3V out
High output voltage _ .
Vous  |Port 1 pins with LDO regulator enabled for 3 |2%H _A5 mA, Vpp > 3',[1.\/’ r|1|12|3/)(()|mum of 2.20 - - \Y
V out mA source current in a S
High output voltage lon < 10 pA, Vpp > 2.7 V, maximum of
Vonr Port 1 pins with LDO enabled for 2.5 V out |20 mA source current in all I/Os 2.35 2.50 2.75 v
Vv High output voltage lon =2 mA, Vpp > 2.7 V, maximum of 190 _ _ v
OH8 Port 1 pins with LDO enabled for 2.5 V out |20 mA source current in all I/Os .
High output voltage lon < 10 pA, Vpp > 2.7 V, maximum of
VoHg Port 1 pins with LDO enabled for 1.8 V out |20 mA source current in all /Os 160 11.80| 210 v
Vv High output voltage lon =1 mA, Vpp > 2.7 V, maximum of 120 _ _ v
OH10  |Port 1 pins with LDO enabled for 1.8 V out |20 mA source current in all /Os .
loL =25 mA, Vpp > 3.3 V, maximum of
60 mA sink current on even port pins (for
VoL Low output voltage example, PO[2] and P1[4]) and 60 mA sink - - 0.75 \%
current on odd port pins (for example,
PO[3] and P1[5])
VL Input low voltage - - - 0.80 \Y,
ViH Input high voltage - Vpp x0.65 — |Vpp+0.7| V
VH Input hysteresis voltage - - 80 - mV
e Input leakage (Absolute Value) - - 0.001 1 pA
CpiN Pin capacitance Package and pin dependent Temp=25°C| 0.50 1.70 7 pF
v Input Low Voltage with I?w threshold enable |Bit3 of I0_CFG1 set to enable low 0.8 v _ _
ILLVT3.3 |set, Enable for Port1 [44 threshold voltage of Port1 input :
i Input High Voltage with low threshold enable [Bit3 of |IO_CFG1 set to enable low 14 _ _ v
IHLVT3.3 |set, Enable for Port1 threshold voltage of Port1 input :
i Input Low Voltage with low threshold enable (Bit3 of IO_CFG1 set to enable low 0.8 v _ _
ILLVTS.5 |set, Enable for Port1 threshold voltage of Port1 input :
v Input High Voltage with low threshold enable [Bit3 of |IO_CFG1 set to enable low 17 _ _ v
IHLVTS.5 |set, Enable for Port1 threshold voltage of Port1 input :
Note

44. Errata: Pull-up resistor on port1 pins cannot be connected to a voltage that is greater than 0.7 V higher than CY8C20xx7/S VDD. For more information see item #7
in “Errata” on page 37.

Document Number: 001-69257 Rev. *O

Page 15 of 45




—

=
—
=¥ CYPRESS CY8C20xx7/S
.P ERF O k‘"M
Table 11. 2.4 V to 3.0 V DC GPIO Specifications
Symbol Description Conditions Min Typ Max Units
Rpy Pull-up resistor - 4 5.60 8 kQ
High output voltage lon < 10 pA, maximum of 10 mA source ) _ _
Vor Port 2 or 3 pins current in all I/Os Vpp - 0.20 v
High output voltage lon = 0.2 mA, maximum of 10 mA ) _ _
Vor2 Port 2 or 3 Pins source current in all I/Os Vop - 040 v
High output voltage .
Vows  |PortOor 1 pins with LDO regulator  |'0r < 10uA maximumoffomAsource |y, g0 | - v
Disabled for port 1 currentina S
High output voltage lon =2 mA, maximum of 10 mA source
Voua Port 0 or 1 pins with LDO regulator OH tin all /0 Vpp-0.50| - - Y
Disabled for Port 1 currentin all Ls
High output voltage low < 10 pA, Vpp > 2.4 V, maximum of
VoHsa SStrt 1 pins with LDO enabled for 1.8 V 20 mA source current in all 1/Os 1.50 1.80 2.10 V
High output voltage _ .
. . loy =1 mA, Vpp > 2.4 V, maximum of _ _
VoHeA Eu.?trt 1 pins with LDO enabled for 1.8 V 20 mA source current in all 1/0s 1.20 \
loL = 10 mA, maximum of 30 mA sink
current on even port pins (for example,
VoL Low output voltage PO[2] and P1[4]) and 30 mA sink - - 0.75 \%
current on odd port pins (for example,
PO[3] and P1[5])
Vi Input low voltage - - - 0.72 V
Vi Input high voltage - Vpp X 0.65| - Vpp+0.7| V
VH Input hysteresis voltage - - 80 - mV
e Input leakage (absolute value) - - 1 1000 nA
- . Package and pin dependent
Cpin Capacitive load on pins Temp = 25 °C 0.50 1.70 7 pF
v Input Low Voltage with low threshold [Bit3 of IO_CFG1 set to enable low 0.7 v _
ILLVT2.5 |enable set, Enable for Port1 threshold voltage of Port1 input :
v Input High Voltage with low threshold [Bit3 of IO_CFG1 set to enable low 12 _ v
IHLVT2.5 |enable set, Enable for Port1 threshold voltage of Port1 input :
Table 12. 1.71 V to 2.4 V DC GPIO Specifications
Symbol Description Conditions Min Typ Max Units
Rpy Pull-up resistor - 4 5.60 8 kQ
High output voltage lon = 10 pA, maximum of 10 mA _ _ _
Vor Port 2 or 3 pins source current in all 1/Os Vbp - 0.20 v
High output voltage lon = 0.5mA, maximum of 10 mA _ _ _
Vorz Port 2 or 3 pins source current in all 1/Os Vobp - 0.50 v
High output voltage _ .
Vows  |PortOor 1 pins with LDO regulator |10 = 100 WA, maxtmum of 10mAIy, o0/ - v
Disabled for Port 1 source current in a S
High output voltage lon =2 mA, maximum of 10 mA source
Voua Port 0 or 1 Pins with LDO Regulator | ©H tin all 11O Vpp-0.50| - - v
Disabled for Port 1 current in al s
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Table 12. 1.71 V to 2.4 V DC GPIO Specifications (continued)
Symbol Description Conditions Min Typ Max Units

loL =5 mA, maximum of 20 mA sink
current on even port pins (for example,

VoL Low output voltage PO[2] and P1[4]) and 30 mA sink - - 0.40 \%
current on odd port pins (for example,
PO[3] and P1[5])

VL Input low voltage - - - 1030xVpp| V

ViH Input high voltage - 0.65 x Vpp - - Vv

Vy Input hysteresis voltage - - 80 - mV

I Input leakage (absolute value) - - 1 1000 nA

o . Package and pin dependent
CpiN Capacitive load on pins temp = 25 °C 0.50 1.70 7 pF

Table 13. GPIO Current Sink and Source Specifications

Supply Mode Port 0/1 per I/O Port 2/3/4 per | Total Current Even | Total Current Odd Units
Voltage (max) 1/0 (max) Pins (max) Pins (max)
Sink 5 5 20 30 mA
1.71-2.4 75
Source 2 0.5 100491 mA
Sink 10 10 30 30 mA
2.4-3.0 45
Source 2 0.2 10491 mA
Sink 25 25 60 60 mA
3.0-5.0 75
Source 5 1 200491 mA
DC Analog Mux Bus Specifications
Table 14 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.
Table 14. DC Analog Mux Bus Specifications
Symbol Description Conditions Min Typ Max Units
Rsw Sl\j\gtch resistance to common analog _ _ _ 800 0
ReND \F;esmtance of initialization switch to _ _ _ 800 0
SS
The maximum pin voltage for measuring Rgyy and Rgnp is 1.8 V
DC Low Power Comparator Specifications
Table 15 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.
Table 15. DC Comparator Specifications
Symbol Description Conditions Min Typ Max Units
Vipc 'r-noc‘)’égo""ercomparat°r('-'°c) COMMON |1 imum voltage limited to Vpp 0.2 - 18 v
I pc LPC supply current - - 10 80 pA
VosLpe |LPC voltage offset - - 25 30 mV
Note

45. Total current (odd + even ports)
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Comparator User Module Electrical Specifications

Table 16 lists the guaranteed maximum and minimum specifications. Unless stated otherwise, the specifications are for the entire
device voltage and temperature operating range: 40 °C < TA<85°C, 1.71V <Vpp <55 V.

Table 16. Comparator User Module Electrical Specifications

Symbol Description Conditions Min Typ Max Units
Tcomp Comparator response time |50 mV overdrive - 70 100 ns
Offset - Valid from 0.2V to 1.5V - 25 30 mV
Current _ Average DC current, 50 mV _ 20 80 bA

overdrive
PSRR Supply voltage > 2 V Power supply rejection ratio - 80 - dB
Supply voltage <2 V Power supply rejection ratio - 40 - dB
Input range - - 0.2 1.5 \%
ADC Electrical Specifications
Table 17. ADC User Module Electrical Specifications

Symbol ‘ Description Conditions Min Typ Max Units
Input
VN Input voltage range - 0 - VREFADC \Y,
CiNn Input capacitance - - - 5 pF

Equivalent switched cap input
. X . 1/(500fF x | 1/(400fF x | 1/(300fF x
RiN Input resistance resistance for 8-, 9-, or 10-bit Q
resolution data clock) | data clock) | data clock)
Reference
VREFADC ADC reference voltage - 1.14 - 1.26 ‘ \Y
Conversion Rate
Source is chip’s internal main
oscillator. See AC Chip-Level
Fowk Data clock Specifications on page 21 for 225 - 6 MHz
accuracy
Data clock set to 6 MHz.
S8 8-bit sample rate sample rate = 0.001/ - 23.43 - ksps
(2*Resolution/Data Clock)
Data clock set to 6 MHz.
S10 10-bit sample rate sample rate = 0.001/ - 5.85 - ksps
(2”resolution/data clock)
DC Accuracy
RES Resolution Can be set to 8, 9, or 10 bit 8 - 10 bits
DNL Differential nonlinearity - -1 - +2 LSB
INL Integral nonlinearity - -2 - +2 LSB
8-bit resolution 0 3.20 19.20 LSB
EoFFsET Offset error - -
10-bit resolution 0 12.80 76.80 LSB
EcaN Gain error For any resolution -5 - +5 %FSR
Power
lapc Operating current - - 2.10 2.60 mA
o . |PSRR (Vpp>3.0V) - 24 - dB
PSRR Power supply rejection ratio
PSRR (Vpp<3.0V) - 30 - dB
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DC POR and LVD Specifications
Table 18 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 18. DC POR and LVD Specifications

Symbol Description Conditions Min Typ Max | Units
VpoRo 1.66 V selected in PSoC Designer 1.61 1.66 1.71 \Y
VpoRi 2.36 V selected in PSoC Designer | VDb Mustbe greaterthan orequalto 1.71 V - 236 | 241 Vv

: - during startup, reset from the XRES pin, or
VpoRr2 2.60 V selected in PSoC Designer | reget from watchdog. - 260 | 266 \
VpoR3 2.82V selected in PSoC Designer - 2.82 2.95 \Y
Vivpo 2.45V selected in PSoC Designer 2.40 2.45 2.51 \Y
VivD1 2.71V selected in PSoC Designer 2641 [ 271 | 278 v
VivD2 2.92 V selected in PSoC Designer 285871 | 292 | 2.99 v
VivD3 3.02 V selected in PSoC Designer 29518 | 302 | 3.09 v
Vivba 3.13 V selected in PSoC Designer 3.06 3.13 3.20 \
V\ivD5 1.90 V selected in PSoC Designer 1.84 1.90 2.32 \Y
VivDs 1.80 V selected in PSoC Designer 17541 [ 180 | 1.84 v
V vp7 4.73 V selected in PSoC Designer 4.62 4.73 4.83 \Y

DC Programming Specifications
Table 19 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 19. DC Programming Specifications

Symbol Description Conditions Min Typ Max Units
Supply voltage for flash write
Supply current during _ _
loop programming or verify 5 25 mA
v Input low voltage during See appropriate “DC GPIO Specifica- v v
ILP ; : - - — L
programming or verify tions” on page 15
v Input high voltage during See appropriate “DC GPIO Specifica- Vv v
IHP i i ions” IH - -
programming or verify tions” on page 15
Input current when Applying V p
liLp to P1[0] or P1[1] during Driving internal pull-down resistor - - 0.2 mA

programming or verify

Input current when applying V|yp

livp to P1[0] or P1[1] during Driving internal pull-down resistor - - 1.5 mA
programming or verify
Output low voltage during
Voip programming or verify B B - |Ves*075 V
. . See appropriate “DC GPIO Specifica-
Output high voltage during S
Voup : : tions” on page 15. ForVpp >3V use Vo, Vou - Vpp \
programming or verify in Table 10 on page 15.
Flashgnpg |Flash write endurance Erase/write cycles per block 50,000 - - -
Flashpr |Flash data retention Following maximum Flash write cycles; 20 _ _ Years

ambient temperature of 55 °C

Notes
46. Always greater than 50 mV above Vppor1 Voltage for falling supply.
47. Always greater than 50 mV above Vppog, voltage for falling supply.
48. Always greater than 50 mV above VppoRrj Vvoltage for falling supply.
49. Always greater than 50 mV above VppoRrg Voltage for falling supply.
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DC I2C Specifications

Table 20 list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 3.0 Vto 5.5V and —40 °C <
Tp<85°C,24V1t03.0Vand-40°C<Ty<85°C,or1.71Vto 2.4V and—-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 20. DC I2C Specifications!®"!

Symbol Description Conditions Min Typ Max Units
31V<Vpp<55V - - 0.25x Vpp| V
V|L|2C Input low level 25V< VDD <30V - - 0.3 x VDD \Y
171V <Vpp<24V - - 03xVpp | V
ViHize Input high level 171V <Vpp<55V 0.65 x Vpp - OTQD\'}[E,”H v

Shield Driver DC Specifications

Table 21 list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 3.0 Vto 5.5V and —40 °C <
Tp<85°C,24V1t03.0Vand-40°C<Tp<85°C,or1.71Vto 2.4V and—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 21. Shield Driver DC Specifications

Symbol Description Conditions Min Typ Max Units
VRef Reference buffer output 1.7V<Vpps55V 0.942 - 1.106 \Y
VRefHi Reference buffer output 1.7V<Vpps55V 1.104 - 1.296 \
DC IDAC Specifications
Table 22 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 22. DC IDAC Specifications (8-bit IDAC)

Symbol Description Min Typ Max Units Notes
IDAC_DNL Differential nonlinearity -1 - 1 LSB -
IDAC_DNL Integral nonlinearity -2 - 2 LSB -

Range = 4x 138 - 169 MA DAC setting = 127 dec
IDAC_Current -
- Range = 8x 138 - 169 MA DAC setting = 64 dec
Table 23. DC IDAC Specifications (7-bit IDAC)

Symbol Description Min Typ Max Units Notes
IDAC_DNL Differential nonlinearity -1 - 1 LSB -
IDAC_DNL Integral nonlinearity -2 - 2 LSB -

Range = 4x 137 - 168 MA DAC setting = 127 dec
IDAC_Current -
Range = 8x 138 - 169 MA DAC setting = 64 dec

Notes

50. Errata: Pull-up resistors on 12C interface cannot be connected to a supply voltage that is more than 0.7 V higher than the CY8C20xx7/S power supply. For more

information see item #6 in the “Errata” on page 37.

51. Errata: For more information see item #6 in the “Errata” on page 37.
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AC Chip-Level Specifications
Table 24 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.
Table 24. AC Chip-Level Specifications

Symbol Description Conditions Min Typ Max | Units
Fimoza IMO frequency at 24 MHz Setting - 22.8 24 25.2 MHz
Fimo12 IMO frequency at 12 MHz setting - 1.4 12 12.6 MHz
Fimos IMO frequency at 6 MHz setting - 5.7 6.0 6.3 MHz
Fepu CPU frequency - 0.75 - 2520 | MHz
F3ok1 ILO frequency - 15 32 50 kHz
Faok u ILO untrimmed frequency - - 32 - kHz
DCvo Duty cycle of IMO - 40 50 60 %
DCio ILO duty cycle - 40 50 60 %
SRpower _up |Power supply slew rate Vpp slew rate during power-up - - 250 Vims
txrsT External reset pulse width at power-up After supply voltage is valid 1 - - ms
txrsT2 External reset pulse width after power-up[52] Applies after part has booted 10 - - us

6 MHz IMO cycle-to-cycle jitter (RMS) - - 0.7 6.7 ns
?RI\KIAI-éz);II\N/I(z g)zng term N cycle-to-cycle jitter _ _ 43 293 ns
6 MHz IMO period jitter (RMS) - - 0.7 3.3 ns
12 MHz IMO cycle-to-cycle jitter (RMS) - - 0.5 5.2 ns
tJIT_IMO[SS] 2 I:\2,'\z/lsl-)lz’\lllvl=03 I20ng term N cycle-to-cycle jitter _ o 23 56 ns
12 MHz IMO period jitter (RMS) - - 0.4 2.6 ns
24 MHz IMO cycle-to-cycle jitter (RMS) - - 1.0 8.7 ns
(2£MIVISI-)IZI\III\103I20ng term N cycle-to-cycle jitter _ _ 14 6.0 ns
24 MHz IMO period jitter (RMS) - - 0.6 4.0 ns
Note

52. The minimum required XRES pulse length is longer when programming the device (see Table 28 on page 23).
53. See the Cypress Jitter Specifications application note, Understanding Datasheet Jitter Specifications for Cypress Timing Products — AN5054 for more information.
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AC General Purpose I/0 Specifications
Table 25 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.
Table 25. AC GPIO Specifications

Symbol Description Conditions Min | Typ Max Units
6 MHz for

Fapio GPIO operating frequency Normal strong mode Port 0, 1 ° - :]]'27RA\|_/|Z<1\:(/)?D <240v| MHz

O | = |240V<Vpp<5.50 v| MH?
trisezs | e me, strong mode, Cload =50 PF = 301036V, 10% 0 90% | 15 | - 80 ns
tRisE2  |oload 250 o Borias ors Y [Vop=1711030V,10%1090%| 15 | - 80 ns
[ s e GV SSORIT R 1o | | w |
e (ST BT e e e o | | w |
teaLL o Srong mode, Cload =80PF Iy, = 301036V, 10% to90% | 10 | - 50 ns
FALL | Goad s 50 alsare . PPY [Vpp=171103.0V,10%090%| 10 | - 70 ns

Figure 9. GPIO Timing Diagram

90%

GPIO Pin
Output
Voltage

/S .

— -— —> l—
TRise23 TFall
TRise01 TFallL
TRise23L
TRise01L

AC Comparator Specifications
Table 26 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 26. AC Low Power Comparator Specifications

Symbol Description Conditions Min Typ Max Units
t Comparator response time, 50 mV overdrive does not include _ _ 100 ns
LPC 50 mV overdrive offset voltage.

AC External Clock Specifications
Table 27 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 27. AC External Clock Specifications

Symbol Description Conditions Min Typ Max Units
Frequency (external oscillator _ 0.75 _ 25 20 MHz
frequency)

FOSCEXT High period - 20.60 - 5300 ns
Low period - 20.60 - - ns
Power-up IMO to switch - 150 - - us
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AC Programming Specifications

SCLK (P1[1]) 7 -

SDATA (P1[0])

Figure 10. AC Waveform

RSCLK Tesc|

Tssck Thscu

S\\ AN

Toscik

Table 28 lists the guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 28. AC Programming Specifications

Symbol Description Conditions Min Typ Max | Units
trRscLk Rise time of SCLK - 1 - 20 ns
tescLk 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) - - - 18 ms
tWRITE Flash block write time - - - 25 ms
tbscLk Data out delay from falling edge of SCLK |3.6 < Vpp - - 60 ns
tbscLk3 Data out delay from falling edge of SCLK [3.0 <Vpp <3.6 - - 85 ns
tbscLk2 Data out delay from falling edge of SCLK [1.71 <Vpp < 3.0 - - 130 ns
txRsT3 External reset pulse width after power-up Ei%g'r\zg etg ggtﬁirngrggiaor?gg;% 300 - - us
txRES XRES pulse length - 300 - - us
tVDDWA|T[54] Vpp stable to wait-and-poll hold off - 0.1 - 1 ms
tVDDXRES[54] Vpp stable to XRES assertion delay - 14.27 - - ms
troLL SDAT high pulse time - 0.01 - 200 ms
oo™ | acauire event based on 256116 dlacks. - 320 | - | 1960 | ms
Note

54. Valid from 5 to 50 °C. See the spec, CY8C20X66, CY8C20X46, CY8C20X36, CY7C643XX, CY7C604XX, CYBCTST2XX, CYS8CTMG2XX, CY8C20X67,

CY8C20X47, CY8C20X37, Programming Spec for more details.
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AC I2C Specifications
Table 29 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 29. AC Characteristics of the 12C SDA and SCL Pins

Standard
Symbol Description Mode Fast Mode |, its
Min Max Min | Max
fscL SCL clock frequency 0 100 0 400 | kHz
tip.STA Hold time (repeated) START condition. After this period, the first clock pulse is 4.0 _ 06 _ us
; generated

tLow LOW period of the SCL clock 4.7 - 1.3 - us
tHIGH HIGH Period of the SCL clock 4.0 - 0.6 - ps
tsu:sTA Setup time for a repeated START condition 4.7 - 0.6 - Us
tho.paT " |Data hold time 20 | 345 | 20 |090]| ps
tsu.DAT Data setup time 250 - [10008T] — | ns
tsu.sTo Setup time for STOP condition 4.0 - 0.6 - us
tsuF Bus free time between a STOP and START condition 4.7 - 1.3 - us
tsp Pulse width of spikes are suppressed by the input filter - - 0 50 ns

Figure 11. Definition for Timing for Fast/Standard Mode on the I2C Bus

SCL

at" clack

f3u:sTA

oth clock

Notes
55. Errata: To wake up from sleep using 12C hardware address match event, 12C interface needs 20 ns hold time on SDA line with respect to falling edge of SCL. For
more information see item #5 in the “Errata” on page 37.
56. A Fast-Mode 12C-bus device can be used in a standard mode I°C-bus system, but the requirement tsu:paT = 250 ns must then be met. This automatically be 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 tmay + tsy.paT = 1000 + 250 = 1250 ns (according to the Standard-Mode I°C-bus specification) before the SCL line is released.
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Table 30. SPI Master AC Specifications

Symbol Description Conditions Min Typ Max Units

Vpp224V - - 6 MHz

Fscik SCLK clock frequency Vpp < 2.4V _ _ 3 MHz
DC SCLK duty cycle - - 50 - %

. Vpp=24V 60 - - ns
tseTup MISO to SCLK setup time Vpp < 2.4 V 100 B B ns
tHoLp SCLK to MISO hold time - 40 - - ns
touT vaL SCLK to MOSI valid time - - - 40 ns
touT H MOSI high time - 40 - - ns

Figure 12. SPI Master Mode 0 and 2
SPI Master, modes 0 and 2 .

SCLK
(mode 0)

SCLK
(mode 2)

MISO
(input)

r—p
MOSI i
(output) i

<
2

Figure 13. SPI Master Mode 1 and 3
SPI Master, modes 1 and 3 e |

] [}
SCLK : ' i )
(mode 1) ' . "
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