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CY8C20xx7/S

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 I/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 1/0O pin combinations.

2. 34 GPIOs = 31 pins for capacitive sensing+2 pins for 12C +1 pin for modulator capacitor.
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CY8C20xx7/S

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.
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PERFORM

16-pin QFN (10 Sensing Inputs)!é!

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

Pin Type . Figure 3. CY8C20237, CY8C20247/S Device
— Name Description
No. | pigital | Analog
1 110 | P2[5] | Crystal output (XOut)
2 I/0 | P2[3] | Crystal input (XIn)
3 | IOHR [ P1[7] | I°C SCL, SPI SS A|A|x§|m' Ezg PO[4], Al
, Xin, XRES
4 | IOHR | P1[5] | 1°C SDA, SPI MISO Al,I2C SCL, SPI SS, P1[7] P1[4], EXTCLK Al
5 | JOHR | P1[3] | SPI CLK AlL12C SDA, SPI MISO, P1[5] P1[2, Al
Y
6 | IOHR | P1[1] ISSP CLK!™ I“C SCL, SPI S
o
7 Power Vss | Ground connection!™ K5 X
[70] |2 °g 9
8 | IOHR | P1[0] L:SLSKF[’HATA , I°C SDA, SPI ® ;, @
3z <
9 | IOHR | P1[2] | Driven Shield Output (optional) < é @
O
Optional external clock » g
10 | IOHR | P1[4] (EXTCLK) 2 <
< «
Active high external reset with a
1 Input XRES |irternal pull-down!'?] 7
12 IOH | PO[4] z
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.
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24-pin QFN (16 Sensing Inputs)[*4!

Table 3. Pin Definitions — CY8C20337, CY8C20347/S [19]

i Type

Pin — yp Name Description

No. | pigital | Analog

1 110 | P2[5] | Crystal output (XOut)

2 1/0 | P2[3] | Crystal input (XIn)

3 I/0 | P2[1]

4 IOHR | P1[7] |I°C SCL, SPI SS

5 IOHR I P1[5] |1°C SDA, SPI MISO

6 IOHR | P1[3] |SPICLK

7 IOHR [ P1[1] |I1SSP CLK!'®l |2C sCL, SPI
MOSI

8 NC No connection

9 Power Vgs | Ground connection[™]

10 | IOHR [ P1[0] [1SSPDATAI'®! 12C SDA, SPI
cLK']

11 IOHR | P1[2] | Driven Shield Output
(optional)

12 IOHR | P1[4] | Optional external clock input
(EXTCLK)

13 | IOHR | P1[6]

14 Input XRES | Active high external reset
with internal pull-down!'®!

15 110 | P2[2] |Driven Shield Output
(optional)

16 I/0 | P2[4] |Driven Shield Output
(optional)

17 IOH | PO[O] |Driven Shield Output
(optional)

18 IOH | PO[2] | Driven Shield Output
(optional)

19 IOH I PO[4]

20 Power Vpp | Supply voltage

21 IOH I 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

Figure 4. CY8C20337, CY8C20347/S Device
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LEGEND A = Analog, | = Input, O = Output, OH = 5 mA High Output Drive, R = Regulated Output.

Notes
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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.
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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
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
Tc 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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Table 12. 1.71 Vto 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])
VIL Input low voltage - - - 1030xVpp| V
ViH Input high voltage - 0.65 x Vpp - - \%
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 Ulie
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
24-3.0 75
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;emstance 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 |12 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)

Document
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CY8C20xx7/S

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,
CiN 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
L . |PSRR (Vpp>3.0V) - 24 - dB
PSRR Power supply rejection ratio
PSRR (Vpp<3.0V) - 30 - dB

Document Number: 001-69257 Rev. *O
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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 26401 [ 271 | 278 v
Vivp2 2.92 V selected in PSoC Designer 285871 | 292 | 2.99 %
VivD3 3.02 V selected in PSoC Designer 2.95M81 | 302 | 3.09 v
Vivba 3.13 V selected in PSoC Designer 3.06 3.13 3.20 \
V\vD5 1.90 V selected in PSoC Designer 1.84 1.90 2.32 \Y
VivDs 1.80 V selected in PSoC Designer 175141 | 180 | 1.84 v
Vivp7 4.73 V selected in PSoC Designer 4.62 4.73 4.83 \
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 B B 5 25 mA
Input low voltage during See appropriate “DC GPIO Specifica-
ViLp : : ona” - - ViL v
programming or verify tions” on page 15
Input high voltage during See appropriate “DC GPIO Specifica-
Vibp : : ons” Vin - - v
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
P 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 - - -
. Following maximum Flash write cycles;
Flashpg |Flash data retention ambient temperature of 55 °C 20 - - Years
Notes

46. Always greater than 50 mV above Vppor1 Voltage for falling supply.
47. Always greater than 50 mV above Vppogr, voltage for falling supply.
48. Always greater than 50 mV above VppoRr3 Vvoltage for falling supply.
49. Always greater than 50 mV above VppoRrg Voltage for falling supply.

Document Number: 001-69257 Rev. *O
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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<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 20. DC I2C Specifications[®%

Symbol Description Conditions Min Typ Max Units
3.1V<sVpps55V - - 0.25xVpp| 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 \%

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.

Document Number: 001-69257 Rev. *O
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AC Programming Specifications
Figure 10. AC Waveform
\
SCLK (P1[1]) 7 |
—RSCLK TFSCL —l
AV
< :l
TSSCLK THSCL TDSCLK
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
. g Required to enter programming _ _
txRST3 External reset pulse width after power-up mode when coming out of sleep 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
[54] “Key window” time after a Vpp ramp _ _
taca acquire event, based on 256 ILO clocks. 3.20 19.60 ms
54] |“Key window” time after an XRES event, _ _
IXRESINI based on 8 ILO clocks 98 615 Hs

Note

Document Number: 001-69257 Rev. *O

CY8C20X47, CY8C20X37, Programming Spec for more details.

54. Valid from 5 to 50 °C. See the spec, CY8C20X66, CY8C20X46, CY8C20X36, CY7C643XX, CY7C604XX, CYBCTST2XX, CYS8CTMG2XX, CY8C20X67,
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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 I2C SDA and SCL Pins

Symbol Description St&%%aérd Fast Mode Units
Min Max Min | Max
fscL SCL clock frequency 0 100 0 400 | kHz
tHp.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
tsuUF 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 1°C 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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Figure 20. 48-Pin (6 x 6 x 0.6 mm) QFN
TOP VIEW SIDE VIEW BOTTOM VIEW
6.00£0.10
" . . » PIN# 1 1D
UUUUUUUUUUUU/
i1 O 36 B0 (@
2 PRI K KK S
] G 040005
PIN 1 DOT - ) "““"”’ = *
e e P
P B XXX =
o 3 - (@
© ¢ =)  {
2 LSRR
g "“”””""‘ g L 0.20+0.05
12 25 25 ]2
nnanannnnnng |
13 24 ——]|l~— 0.05 MAX o4 13
T oe0 Max 7" l~—0.4040.10
4.60+0.10
NOTES:
1. @ HATCH AREA IS SOLDERABLE EXPOSED PAD
2. REFERENCE JEDEC # MO-248
3. PACKAGE WEIGHT: 68 +7 mg 001-57280 *E
4. ALL DIMENSIONS ARE IN MILLIMETERS
Important Notes
m For information on the preferred dimensions for mounting QFN packages, see the following Application Note at
http://www.amkor.com/products/notes_papers/MLFAppNote.pdf.
m Pinned vias for thermal conduction are not required for the low power PSoC device.
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Thermal Impedances
Table 32. Thermal Impedances per Package
Package Typical 634 57
16-pin SOIC 95 °C/W
16-pin QFN 33 °C/wW
24-pin QFNI58] 21 °C/W
32-pin QFN[®8 20 °C/W
48-pin QFNI58] 18 °C/W
30-ball WLCSP 54 °C/W
Capacitance on Crystal Pins
Table 33. Typical Package Capacitance on Crystal Pins
Package Package Capacitance
32-Pin QFN 3.2 pF
48-Pin QFN 3.3 pF
Solder Reflow Peak Temperature
Table 34 shows the solder reflow temperature limits that must not be exceeded.
Table 34. Solder Reflow Peak Temperature
Package Maximum Peak Temperature (T¢) Maximum Time above T¢c -5 °C
16-pin SOIC 260 °C 30 seconds
16-pin QFN 260 °C 30 seconds
24-pin QFN 260 °C 30 seconds
32-pin QFN 260 °C 30 seconds
48-pin QFN 260 °C 30 seconds
30-ball WLCSP 260 °C 30 seconds

Page 30 of 45

Notes
57.T;=Tp + Power x 4.
58. To achieve the thermal impedance specified for the QFN package, the center thermal pad must be soldered to the PCB ground plane.
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Table 35. PSoC Device Key Features and Ordering Information (continued)
. Flash | SRAM | CapSense | Digital /O | Analo XRES

QlelEing) Ceet PREIEEE (Bytes) |(Bytes)| Sensors Pins Inputs Pin APE
CY8C20767-24FDXC 30-pin WLCSP 32K 2K 24 27 27 Yes | Yes
CY8C20767-24FDXCT 30-pin WLCSP (Tape and Reel) | 32K 2K 24 27 27 Yes | Yes

Ordering Code Definitions

X X X (M)

=

CY8 C 20 XX7 X-24

Pb-free

Document Number: 001-69257 Rev. *O

Tape and reel

Temperature range: X =C or |
C = Commercial; | = Industrial

Company ID: CY = Cypress

Package Types: XX =S, LK, LQ, or FD
S = 16-pin SOIC
LK = 16-pin QFN (no center pad)
LQ = 24-pin QFN, 32-pin QFN, 48-pin QFN
FD = 30-ball WLCSP

Speed grade = 24 MHz
S = SmartSense™ Auto-tuning Enabled

Part Number
Family Code
Technology Code: C = CMOS
Marketing Code: 8 = PSoC
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Numeric Naming
Hexadecimal numbers are represented with all letters in uppercase with an appended lowercase ‘h’ (for example, ‘14h’ or ‘3AR’).

Hexadecimal numbers may also be represented by a ‘Ox’ prefix, the C coding convention. Binary numbers have an appended
lowercase ‘b’ (for example, 01010100b’ or ‘01000011b’). Numbers not indicated by an ‘h’, ‘b’, or Ox are decimal.
Connection between any GPIO combination via analog multiplexer bus.
Ideally, any two adjacent digital codes correspond to output analog voltages that are exactly
one LSB apart. Differential non-linearity is a measure of the worst case deviation from the

Hold time is the time following a clock event during which the data input to a latch or flip-

Latch-up current
Power supply rejection ratio (PSRR)

Glossary
Crosspoint connection
Differential non linearity
ideal 1 LSB step.
Hold time
flop must remain stable in order to guarantee that the latched data is correct.
12c It is a serial multi-master bus used to connect low speed peripherals to MCU.
Integral nonlinearity It is a term describing the maximum deviation between the ideal output of a DAC/ADC and
the actual output level.
Current at which the latch-up test is conducted according to JESD78 standard (at 125
degree Celsius)
The PSRR is defined as the ratio of the change in supply voltage to the corresponding
change in output voltage of the device.
The conversion of all sensor capacitances to digital values.
Period required to prepare a device, machine, process, or system for it to be ready to

function.
The ratio between a capacitive finger signal and system noise.

Serial peripheral interface is a synchronous serial data link standard.

Scan
Setup time

Signal-to-noise ratio

SPI

Document Number: 001-69257 Rev. *O
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This section describes the errata for the CY8C20xx7/S family. Details include errata trigger conditions, scope of impact, available
workaround, and silicon revision applicability.
Contact your local Cypress Sales Representative if you have questions.

CY8C20xx7/S Qualification Status
Product Status: Production released.

CY8C20xx7/S Errata Summary
The following Errata items apply to the CY8C20xx7/S datasheet 001-69257.

1. DoubleTimer0 ISR

mProblem Definition
When programmable timer 0 is used in “one-shot” mode by setting bit 1 of register 0,B0Oh (PTO_CFG), and the timer interrupt

is used to wake the device from sleep, the interrupt service routine (ISR) may be executed twice.

mParameters Affected
No datasheet parameters are affected.

mTrigger Condition(S)
Triggered by enabling one-shot mode in the timer, and using the timer to wake from sleep mode.

mScope of Impact
The ISR may be executed twice.

mWorkaround
In the ISR, firmware should clear the one-shot bit with a statement such as “and reg[BOh], FDh”

mFix Status
Will not be fixed

mChanges
None

2. Missed GPIO Interrupt

mProblem Definition
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.

mParameters Affected
No datasheet parameters are affected.

mTrigger Condition(S)
Triggered by enabling sleep mode, then having GPIO interrupt occur simultaneously with a Timer 0 or Sleep Timer interrupt.

mScope of Impact
The GPIO interrupt service routine will not be run.

mWorkaround
The system should be architected such that a missed GPIO interrupt may be detected. For example, if a GPIO is used to wake

the system to perform some function, the system should detect if the function is not performed, and re-issue the GPIO interrupt.
Alternatively, if a GPIO interrupt is required to wake the system, then firmware should disable the Sleep Timer and Timer0.
Alternatively, the ISR’s for Sleep Timer and Timer0 should manually check the state of the GPIO to determine if the host system
has attempted to generate a GPIO interrupt.

mFix Status
Will not be fixed

mChanges
None
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5. Wake-up from Sleep with Hardware 12C Address match on Pins P1[0], P1[1]

mProblem Definition
address match event.
mParameters Affected
typ.paT increased to 20 ns from 0 ns
This is an issue only when all these three conditions are met:

mTrigger Condition(S)
1) P1.0 and P1.1 are used as I12C pins,
2) Wakeup from sleep with hardware address match feature is enabled, and

mScope of Impact
The R and C values proposed are 100 ohm and 200 pF respectively.

3) I12C master does not provide 20 ns hold time on SDA with respect to falling edge of SCL.

These trigger conditions cause the device to never wake-up from sleep based on 12C address match event.

12C interface needs 20 ns hold time on SDA line with respect to falling edge of SCL, to wake-up from sleep using 12C hardware

For a design that meets all of the trigger conditions, the following suggested circuit has to be implemented as a work-around

mWorkaround
SDA
Rs
CY8C20xx7
mFix Status
Will not be fixed
mChanges
None

Document Number: 001-69257 Rev. *O
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6. 12C Port Pin Pull-up Supply Voltage

mProblem Definition
Pull-up resistor on 12C interface cannot be connected to a supply voltage that is greater than 0.7 V of CY8C20xx7/S Vpp.

mParameters Affected
None.
This trigger condition will corrupt the I2C communication between the 12C host and the CY8C20xx7/S CapSense controller.

mTrigger Condition(S)

This problem occurs only when the 12C master is powered at a higher voltage than CY8C20xx7/S.
12C master cannot be powered at a supply voltage that is greater than 0.7 V compared to CY8C20xx7/S supply voltage.

mScope of Impact

mWorkaround

mFix Status
Will not be fixed

mChanges
None
Pull-up resistor on port1 pins cannot be connected to a voltage that is greater than 0.7 V higher than CY8C20xx7/S Vpp.

7. Portl Pin Voltage
mProblem Definition

mParameters Affected
None.
This trigger condition will not allow CY8C20xx7/S to drive the output signal on port1 pins, input path is unaffected by this

mTrigger Condition(S)
This problem occurs only when port1 pins are at voltage 0.7 V higher than Vpp of CY8C20xx7/S.

mScope of Impact
condition.
Port1 should not be connected to a higher voltage than Vpp of CY8C20xx7/S.

mWorkaround

mFix Status
Will not be fixed

mChanges
None
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Updated 32-pin QFN (25 Sensing Inputs)[25]:
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Updated 16-pin QFN (10 Sensing Inputs)[8]:
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Added Note 35 and referred the same note in description of XRES pin.

Updated Electrical Specifications:

Updated DC GPIO Specifications:
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Updated minimum and maximum values of V|4 parameter.
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4825924
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spec 001-13937 — Changed revision from *E to *F.
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document.
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Sales, Solutions, and Legal Information

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

Products PSoC® Solutions

Automotive cypress.com/go/automotive psoc.cypress.com/solutions

Clocks & Buffers cypress.com/go/clocks PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP
Interface cypress.com/go/interface Cypress Developer Community
Lighting & Power Control cypress.com/go/powerpsoc Community | Forums | Blogs | Video | Training
Memory cypress.com/go/memory

PSoC cypress.com/go/psoc Technical Support

Touch Sensing cypress.com/go/touch cypress.com/go/support

USB Controllers cypress.com/go/USB

Wireless/RF cypress.com/go/wireless

© Cypress Semiconductor Corporation, 2011-2016. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use of
any circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor intended to be used for
medical, life support, life saving, critical control or safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as
critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress products in life-support systems
application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Any Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by and subject to worldwide patent protection (United States and foreign),
United States copyright laws and international treaty provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable license to copy, use, modify, create derivative works of,
and compile the Cypress Source Code and derivative works for the sole purpose of creating custom software and or firmware in support of licensee product to be used only in conjunction with a Cypress
integrated circuit as specified in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source Code except as specified above is prohibited without
the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the right to make changes without further notice to the materials described herein. Cypress does not
assume any liability arising out of the application or use of any product or circuit described herein. Cypress does not authorize its products for use as critical components in life-support systems where
a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress’ product in a life-support systems application implies that the manufacturer
assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Use may be limited by and subject to the applicable Cypress software license agreement.

Document Number: 001-69257 Rev. *O Revised February 2, 2016 Page 45 of 45

All products and company names mentioned in this document may be the trademarks of their respective holders.


http://www.cypress.com/go/locations
http://www.cypress.com/go/locations
http://www.cypress.com/go/products
http://www.cypress.com/go/products
http://www.cypress.com/?id=1936
http://www.cypress.com/?id=1936
http://www.cypress.com/?id=1936
http://www.cypress.com/?id=1936
http://www.cypress.com/?id=24
http://www.cypress.com/?id=24
http://www.cypress.com/?id=24
http://www.cypress.com/?id=24
http://www.cypress.com/?id=1933
http://www.cypress.com/?id=1933
http://www.cypress.com/?id=1933
http://www.cypress.com/?id=1933
http://www.cypress.com/?id=1578
http://www.cypress.com/?id=1578
http://www.cypress.com/?id=2308
http://www.cypress.com/?id=2308
http://www.cypress.com/?id=64
http://www.cypress.com/?id=64
http://www.cypress.com/?id=64
http://www.cypress.com/?id=64
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1932
http://www.cypress.com/?id=1932
http://www.cypress.com/?id=1932
http://www.cypress.com/?id=1932
http://www.cypress.com/?id=167
http://www.cypress.com/?id=167
http://www.cypress.com/?id=167
http://www.cypress.com/?id=167
http://www.cypress.com/?id=10
http://www.cypress.com/?id=10
http://www.cypress.com/go/wireless
http://www.cypress.com/go/wireless
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353&source=products
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1573
http://www.cypress.com/?id=2232
http://www.cypress.com/?id=2232
http://www.cypress.com/?id=2232
http://www.cypress.com/?id=4749
http://www.cypress.com/?id=4562
http://www.cypress.com/?id=2203
http://www.cypress.com/?app=forum
http://www.cypress.com/?id=2200
http://www.cypress.com/?id=2660
http://www.cypress.com/?id=1162
http://www.cypress.com/go/support

