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More Information

Cypress provides a wealth of data at www.cypress.com to help you to select the right PSoC device for your design, and to help you
to quickly and effectively integrate the device into your design. For a comprehensive list of resources, see the knowledge base article
KBA92181, Resources Available for CapSense® Controllers. Following is an abbreviated list for CapSense devices:

m Overview: CapSense Portfolio, CapSense Roadmap

m Product Selectors: CapSense, CapSense Plus, CapSense
Express, PSoC3 with CapSense, PSoC5 with CapSense,
PSoC4. In addition, PSoC Designer offers a device selection
tool at the time of creating a new project.

m Application notes: Cypress offers CapSense application notes
covering a broad range of topics, from basic to advanced level.
Recommended application notes for getting started with
CapSense are:

7 AN64846: Getting Started With CapSense
0 AN73034: CY8C20xx6A/H/AS CapSense® Design Guide
a AN2397: CapSense® Data Viewing Tools

m Technical Reference Manual (TRM):

0 PSoC® CY8C20xx6A/AS/L Family Technical Reference
Manual

PSoC Designer

m Development Kits:

0 CY3280-20x66 Universal CapSense Controller Kit features
a predefined control circuitry and plug-in hardware to make
prototyping and debugging easy. Programming and
12C-to-USB Bridge hardware are included for tuning and data
acquisition.

1 CY3280-BMM Matrix Button Module Kit consists of eight
CapSense sensors organized in a 4x4 matrix format to form
16 physical buttons and eight LEDs. This module connects
to any CY3280 Universal CapSense Controller Board,
including CY3280-20x66 Universal CapSense Controller.

1 CY3280-BSM Simple Button Module Kit consists of ten
CapSense buttons and ten LEDs. This module connects to
any CY3280 Universal CapSense Controller Board, including
CY3280-20x66 Universal CapSense Controller.

The CY3217-MiniProg1 and CY8CKIT-002 PSoC® MiniProg3
device provides an interface for flash programming.

PSoC Designer is a free Windows-based Integrated Design Environment (IDE). It enables concurrent hardware and firmware design
of systems based on CapSense (see Figure 1). With PSoC Designer, you can:

1. Drag and drop User Modules to build your hardware system
design in the main design workspace

2. Codesign your application firmware with the PSoC hardware,
using the PSoC Designer IDE C compiler

3. Configure User Module
4. Explore the library of user modules
5. Review user module datasheets

Figure 1. PSoC Designer Features
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Pinouts

The CY8C20XX6A/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 /O and connection to the common analog bus. However, Vgg, Vpp, and XRES are
not capable of Digital I/O.

16-pin QFN (10 Sensing Inputs) 4]

Table 1. Pin Definitions — CY8C20236A, CY8C20246A, CY8C20246AS PSoC Device

Pin Type - Figure 3. CY8C20236A, CY8C20246A, CY8C20246AS
No. i Name Description —
Digital | Analog
1 110 | P2[5] | Crystal output (XOut)
2 110 | P2[3] | Crystal input (XIn)
3 | IOHR I P1[7] |I2C SCL, SPI SS A'Aff(’lur: zg igE]éAl
4 |IOHR | | | P1[5] [I°C SDA, SPIMISO AILI2C SCL, SPISS,P1[7] P1M4], EXTCLK Al
5 IOHR | P1[3] | SPICLK AlL12.C SDA, SPIMISQ P1[5] P1[2], Al
6 | IOHR [ P1[1] |I1SSP CLKPI 12C SCL, SPI MOSI -
7 Power Vss | Ground connectionl’] T =~ =
8 | IOHR [ P1[0] |ISSP DATAP! 12C SDA, SPI CLKI®! é 4 é
9 | IOHR [ P1[2] z = 5
10 | IOHR | P1[4] |Optional external clock (EXTCLK) Z g ;.‘)
11 Input XRES | Active high external reset with o Q
internal pull-down g ;»
12 | I1OH [ PO[4] E
13 Power Vpp | Supply voltage 2 %
14 | IOH [ PO[7] =
15 | IOH [ PO[3] | Integrating input s
16 IOH | PO[1] | Integrating input

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 I2C + 1 pin for modulation capacitor.

4. No Center Pad.

5. 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.

6. Alternate SPI clock.

7. All'VSS pins should be brought out to one common GND plane.
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24-pin QFN (17 Sensing Inputs) ©!

Table 2. Pin Definitions — CY8C20336A, CY8C20346A, CY8C20346AS [

Pin Type . Figure 4. CY8C20336A, CY8C20346A, CY8C20346AS
No. Digital | Analog Name Description

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

2 110 | P2[3] | Crystal input (XIn) gz 2

3 | 1o | P2[1] e is

4 | IOHR [ P1[7] |I1°C SCL, SPI SS Al XOut, P2[5] SN SN e pojag, Al
5 | I0HR | P1[5] |I2C SDA, SPI MISO et QFN Polo) Al
6 | I0HR || P1[3] [SPICLK a1z sba.spimiso, p1is) RN . "'
7 IOHR | P1[1] :\?SZICLKUO], |2C SCL, SPI Al, SPI CLK, P1[3] C ; Z ; ; ;i; P1[6], Al
8 NC | No connection § ; e g ;E( ;

9 Power Vss | Ground connection'?] ”é % % ‘5’

5 g o

10 | IOHR | P1[0] 'CS,_S@%ATAHO]’ I°C SDA, SP % § <

11 | IOHR [ P1[2] ) 2

12 IOHR | P1[4] (OEp;zi_?gilKe;xternal clock input %

13 | IOHR [ P1[6] g

14 nput | XRES | e rown o

15 I/0 [ P2[0]

16 | IOH [ PO[0]

17 | IOH [ PO[2]

18 | IOH [ PO[4]

19 | IOH [ PO[6]

20 Power Vpp | Supply voltage

21 IOH [ PO[7]

22 IOH [ PO[5]

23 IOH I PO[3] |Integrating input

24 IOH I PO[1] | Integrating input

cp | power | ves [Seipaiiuele

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

Notes

8. 20 GPIOs = 17 pins for capacitive sensing + 2 pins for I2C + 1 pin for modulation capacitor.

9. 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.

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 12C bus. Use
alternate pins if you encounter issues.

11. Alternate SPI clock.

12. All VSS pins should be brought out to one common GND plane.
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32-pin QFN (22 Sensing Inputs (With USB)) [27]

Table 6. Pin Definitions — CY8C20496A[28]

Pin Type L. Figure 8. CY8C20496A

No. Digital | Analog Name Description fos 2as

1 IOH I PO[1] |Integrating Input wnREEEcE TN

2 110 [ P2[5] |XTAL Out FEREZSIEE

3 110 [ P2[3] |XTAL In N -
4 110 | P2[1] XTAL OUT, P2[5] 2 P2[6], Al
5 IOHR [ P1[7] |I°C SCL, SPISS XTALIN,P2[3] @= 3 P2[4], Al
6 IOHR [ P1[5] |I?C SDA, SPI MISO 12C SCL. SPI s/;',’ pr [[71]] ‘; ﬁ;{g}jﬁ:
7 IOHR [ P1[3] |SPICLK 12C SDA, SPIMISO, P1[5] = 6 P3[2], Al
8 | IOHR i P[] |1SSP CLKPY, PCSCL, SPIMOSI| 9 . SCSLZS|L;6;;[13[]1] : Pald], Al
9 Power Vgs | Ground Pinl3T

10 I D+ |USBD+ §50§§§§§

11 ' D- |USBD- 8 <1l

12 Power Vbp Power pin o ; é

ISSP DATARY, |2C SDA, SPI s 28

13 | IOHR | P10] | S ' -

14 | I0HR [ P1[2] &

15 IOHR | P1[4] (CI)Ep;Ei_:_)gilKe;xternal clock input g

16 | IOHR | P1[6] = @

17

18 1/0 [ P3[0]

19 1/0 [ P3[2]

20 110 [ P2[0]

21 1/0 [ P2[2]

22 1/0 [ P2[4]

23 110 [ P2[6]

24 IOH [ PO[0]

25 IOH [ PO[2]

26 IOH [ PO[4]

27 IOH [ PO[6]

28 Power Vpp |Power Pin

29 IOH [ PO[7]

30 IOH [ PO[5]

31 IOH | PO[3] | Integrating Input

32 Power Vgs | Ground PinTl

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

Notes

27.27 GPIOs = 22 pins for capacitive sensing + 2 pins for I2C + 2 pins for USB + 1 pin for modulation capacitor.

28. 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.

29. 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.

30. Alternate SPI clock.

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

Document Number: 001-54459 Rev. *X Page 15 of 53



YPRESS CY8C20XX6A/S

Embedded in Tomorrow"™

|
"'II\.
@

48-pin QFN (33 Sensing Inputs) 6]
Table 8. Pin Definitions — CY8C20636Al37 38l

Eg‘_ Digital | Analog | Name Description Figure 10. CY8C20636A
1 NC No connection z === Tz ==
2 [ [ T [Pm < ,88E,,gEEEE
3 1’0 I P2[5] | Crystal output (XOut) T LERE=Z=Z3IRRRR
4 I/0 I P2[3] | Crystal input (XIn) NG P2I6] A
5 /o I P2[1] AlP2[7] P2[4] Al
6 110 ] P4[3] Al, XOut,P2[5] P2[2] Al
7 I/0 I P4[1] AlLXIn ,P2[3] P2[0] Al
8 I/0 I P3[7] Al P2[1] P4[2] Al
9 70 ] P3[5] Al ,P4[3] QFN P4[0] Al
10 70 1 P3[3] 2: ,Eg[ﬂ (Top View) gg[g] /:\AI|
n | Vo I |P3(1] Al :Ps{g P3{2]] A
12 IOHR | P1[7] 1“C SCL, SPI SS Al P3[3] P3[0] ,Al
13 | IOHR I P1[5] [I“C SDA, SPI MISO Al P3[1] XRES
14 NC No connection Al,I2 C SCL, SPI SS,P1[7] P1[6] ,Al
15 NC No connection CBoLw=82282xF
16 | IOAR [ |P1[3] |SPICLK §ZZ§§>55§$§§
17 | IoHR | PA[1] ISSP CLK/11C SCL, SPI <o{ = é g =3
MOSI 2 o e
18 Power Vss Ground connection**] T 5 g § £
19 DNU = 2 Q
20 DNU S o Z
21 Power Vpp Supply voltage = E‘ é
ISSP DATA’11“C SDA, SPI a @2
22 | IOHR I P1[0] CLKI39] ’ ‘; ‘;{
23 | IOHR I P1[2] 5 g
Optional external clock input S
24 | IOHR I P1[4] (EXTCLK)
25 | IOHR I P1[6]
26 Input XRES Active high external reset with
internal pull-down
27 110 I P3[0]
28 110 I P3[2]
29 I/0 | P3[4] zg‘ Digital | Analog | Name Description
30 I/0 ] P3[6] 40 |IOH | PO[6]
31 I/O | P4[0] 41 Power Vbbb Supply voltage
32 I/0 ] P4[2] 42 NC No connection
33 I/0 | P2[0] 43 NC No connection
34 I/0 ] P2[2] 44 ||OH I PO[7]
35 1’0 I P2[4] 45 |IOH I PO[5]
36 I/0 ] P2[6] 46 |IOH | PO[3] Integrating input
37 IOH I PO[0] 47 Power Vss Ground connection!*Vl]
38 IOH ] PO[2] 48 [IOH I PO[1]
39 IOH | 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
36.36 GPIOs = 33 pins for capacitive sensing + 2 pins for 12C + 1 pin for modulation capacitor.
37.0n 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 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.
38. 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
39. Alternate SPI clock.
40. 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 CY8C20XX6A/S PSoC devices. For the latest electrical specifi-
cations, confirm that you have the most recent datasheet by visiting the web at http://www.cypress.com/psoc.

Figure 13. Voltage versus CPU Frequency
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Absolute Maximum Ratings
Exceeding maximum ratings may shorten the useful life of the device. User guidelines are not tested.

Table 11. Absolute Maximum Ratings

CPU Frequency

Symbol Description Conditions Min Typ Max Units
Higher storage temperatures reduce data
retention time. Recommended Storage
Tste 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| — | Vpp+05| V
Vio!  |DC voltage applied to tristate - Vss—05| - [ Vpp+05]| V
Imio Maximum current into any port pin - -25 - +50 mA
ESD Electrostatic discharge voltage Human body model ESD 2000 - - \Y,
LU Latch-up current In accordance with JESD78 standard - - 200 mA
Operating Temperature
Table 12. Operating Temperature
Symbol Description Conditions Min | Typ | Max |Units
Ta Ambient temperature - —40 - +85 °C
Te Commercial temperature range - 0 h 70 °C
The temperature rise from ambient to junction is package
. . specific. Refer the Thermal Impedances on page 38. The| _ o
Ty Operational die temperature user must limit the power consumption to comply with this 40 +100 C
requirement.
Note

53. Port1 pins are hot-swap capable with I/O configured in High-Z mode, and pin input voltage above Vpp.
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DC POR and LVD Specifications

Table 22 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 22. DC POR and LVD Specifications

Symbol Description Conditions Min Typ Max Units
VpoRo 1.66 V selected !n PSoC Des!gner Vpp must be greater than or equal 1.61 1.66 1.71 \Y
VpoRr1 2.36 V selected in PSoC Designer |to 1.71V during startup, reset - 2.36 2.4 \Y
VpoR?2 2.60 V selected in PSoC Designer |from htge XRES pin, or reset from - 2.60 2.66 Y,
Vpora 2.82 V selected in PSoC Designer | atehdog- _ 2.82 2.95 v
Vivbo 2.45V selected in PSoC Designer 2.40 2.45 2.51 Vv
VivD1 2.71V selected in PSoC Designer 2.641%4 2.71 2.78 v
Vivb2 2.92 V selected in PSoC Designer 2.850°] 2.92 2.99 V
VivD3 3.02 V selected in PSoC Designer 2.95[60] 3.02 3.09 v
Vivba 3.13 V selected in PSoC Designer 3.06 3.13 3.20 \
VivD5 1.90 V selected in PSoC Designer 1.84 1.90 2.32 \Y,
VivDs 1.80 V selected in PSoC Designer 1.75067] 1.80 1.84 v
Vivp7 4.73 V selected in PSoC Designer 4.62 4.73 4.83 \
DC Programming Specifications
Table 23 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 23. 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 the appropriate DC GPIO

ViLp i i ificati - - Vie v
programming or verify Specifications on page 22
Input high voltage during See the appropriate “DC GPIO

Vinp i i ifications” ViH - - v
programming or verify Specifications” on page 22
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|up

P to P1[0] or P1[1] during Driving internal pull-down resistor - - 1.5 mA
programming or verify
Output low voltage during

Vorp programming or verify B B B Ves +0.75] V

See appropriate DC GPIO
v Output high voltage during Specifications on page 22. For Vv _ Vv Vv
OHP programming or verify Vpp >3V use Vgpa in Table 12 on OH DD
page 20.
Flashgnpg  |Flash write endurance Erase/write cycles per block 50,000 - - -
. Following maximum Flash write
Flashpr Flash data retention cycles; ambient temperature of 55 °C 20 - - Years
Notes

64. Always greater than 50 mV above Vppor1 Voltage for falling supply.
65. Always greater than 50 mV above Vppogr, voltage for falling supply.
66. Always greater than 50 mV above VppoRr3 Voltage for falling supply.
67. Always greater than 50 mV above VppoRrg Voltage for falling supply.
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DC I2C Specifications

Table 24 list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 3.0 V t0 5.5V and —40 °C <
Tao<85°C,24V1t03.0Vand—-40°C<Tp<85°C,or1.71Vto2.4Vand—-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 24. DC I2C Specifications

Symbol Description Conditions Min Typ Max Units
3.1V<Vpp<55V - - 0.25 xVpp| V
ViLi2c Input low level 25VsVpps30V - - 03xVpp | V
1.71V<Vpp<24V - - 03xVpp | V
ViHi2¢ Input high level 171V <Vpp<55V 0.65 x Vpp - - \Y,

DC Reference Buffer Specifications

Table 25 list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 3.0 V to 5.5 V and —40 °C <
Tp<85°C,24V1t03.0Vand -40°C<Tp<85°C,or1.71Vto 2.4V and—40 °C <Tp <85 °C, respectively. Typical parameters apply
to 5V and 3.3 V at 25 °C and are for design guidance only.

Table 25. DC Reference Buffer Specifications

Symbol Description Conditions Min Typ Max Units
VRef Reference buffer output 1.7V<Vpps55V 1 - 1.05 \
VRefHi Reference buffer output 1.7V<Vpps55V 1.2 - 1.25 Vv
DC IDAC Specifications
Table 26 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 26. DC IDAC Specifications
Symbol Description Min Typ Max Units Notes
IDAC_DNL Differential nonlinearity -4.5 - +4.5 LSB -
IDAC_INL Integral nonlinearity -5 - +5 LSB -
Range = 0.5x 6.64 - 22.46 HA | DAC setting = 128 dec.
] Range = 1x 14.5 - 47.8 MA |Not recommended for CapSense
zgéﬁggam Range = 2x 427 — 92.3 A applications.
Range = 4x 91.1 - 170 WA |DAC setting = 128 dec
Range = 8x 184.5 - 426.9 MA |DAC setting = 128 dec

Document Number: 001-54459 Rev. *X

Page 27 of 53




Embedded in Tomorrow"™

CYPRESS

CY8C20XX6A/S

AC Chip-Level Specifications
Table 27 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.
Table 27. AC Chip-Level Specifications

Symbol Description Conditions Min Typ Max | Units
Fimoz24 IMO frequency at 24 MHz Setting - 22.8 24 252 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 - 13 32 82 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 E())(\tierr:_ilpreset pulse width after Applies after part has booted 10 - - us
tos Startup time of ECO - - 1 - s

6 MHz IMO cycle-to-cycle jitter (RMS) - 0.7 6.7 ns
cycle-oeyele jier (RMS) | = | 4% | 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
tyr ot N=32 (15 cll\g-Htg-lc:’\Sc(:)I;?i?t%rt%r:{T/lg)(N =32) - 2.3 5.6 ns
12 MHz IMO period jitter (RMS) — 0.4 26 ns
24 MHz IMO cycle-to-cycle jitter (RMS)| — 1.0 8.7 ns
cycle tocyclejier (RMS) | = | 14| 80 | ns
24 MHz IMO period jitter (RMS) - 0.6 4.0 ns
Notes

68. The minimum required XRES pulse length is longer when programming the device (see Table 33 on page 31).
69. Refer to Cypress Jitter Specifications application note, Understanding Datasheet Jitter Specifications for Cypress Timing Products — AN5054 for more information.

Document Number: 001-54459 Rev. *X

Page 28 of 53



http://www.cypress.com/?rID=12791

CYPRESS CY8C20XX6A/S

Embedded in Tomorrow"™

AC GPIO Specifications

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

Symbol Description Conditions Min | Typ Max Units
6 MHz for

Fapio GPIO operating frequency Normal strong mode Port 0, 1 ° - 1-27R/|\|_/IZ<X)?D <240v| M2

O | = ]240V<Vpp<5.50v| MHZ
RisE2s  |Pogs ors ot dme o (080T O0PT yn=301036V, 10% 1090% | 15 | - 80 ns
RISE  |oload 250 ph Bort o or 3 ord ois VoD =171103.0V, 10% to80%| 15 | - 80 ns
T ey LT B e
T AT A T B
teaL o Strong mode, Cload = 80PFyyo = 3010 3.6V, 10% o 90%| 10 | - 50 ns
AL |Goad s 5o pE allsore PPV Vpp= 1711030V, 10% 090%| 10 | - 70 ns

Figure 14. GPIO Timing Diagram
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Table 29. AC Characteristics — USB Data Timings

Symbol Description Conditions Min Typ Max Units
{DRATE Full speed data rate Average bit rate 12-0.25% 12 12+ 0.25%| MHz
tR1 Receiver jitter tolerance To next transition -18.5 - 18.5 ns
tr2 Receiver jitter tolerance To pair transition -9.0 - 9 ns
tpy1 FS Driver jitter To next transition -3.5 - 3.5 ns
tpy2 FS Driver jitter To pair transition —4.0 - 4.0 ns

Source jitter for differential .
tepEOP transition To SEO transition -2.0 - 5 ns
trEOPT Source SEOQ interval of EOP - 160.0 - 175 ns
trEOPR Receiver SEO interval of EOP - 82.0 - - ns
Width of SEO interval during
trsT differential transition - - - 14 ns
Table 30. AC Characteristics — USB Driver

Symbol Description Conditions Min Typ Max Units
tFR Transition rise time 50 pF 4 - 20 ns
tep Transition fall time 50 pF 4 - 20 ns
—— Rise/fall time matching - 90 - 111 %
Vcrs Output signal crossover voltage - 1.30 - 2.00 \Y
AC Comparator Specifications
Table 31 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 31. 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 32 lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.

Table 32. 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

Note

70. Terem is not met under all conditions. There is a corner case at lower supply voltages, such as those under 3.3 V. This condition does not affect USB communications.
Signal integrity tests show an excellent eye diagram at 3.15 V.
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Table 35. SPI Master AC Specifications

Symbol Description Conditions Min Typ Max Units

Vpp 224V - - 6 MHz

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

. Vpp=24V 60 - - ns
tseTup MISO to SCLK setup time Vop < 2.4 V 100 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 17. SPI Master Mode 0 and 2
SPI Master, modes 0 and 2 .
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Figure 18. SPI Master Mode 1 and 3
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Table 36. SPI Slave AC Specifications

Symbol Description Conditions Min Typ Max Units
FscLk SCLK clock frequency - - - 4 MHz
tLow SCLK low time - 42 - - ns
thigH SCLK high time - 42 - - ns
tseTUP MOSI to SCLK setup time - 30 - - ns
tHoLD SCLK to MOSI hold time - 50 - - ns
tss miso SS high to MISO valid - - - 153 ns
tscLk MiIso SCLK to MISO valid - - - 125 ns
tss HIGH SS high time - 50 - - ns
tss cLk Time from SS low to first SCLK - 2/SCLK - - ns
tcLk ss Time from last SCLK to SS high - 2/SCLK - - ns

Figure 19. SPI Slave Mode 0 and 2
SPI Slave, modes 0 and 2
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Figure 20. SPI Slave Mode 1 and 3
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Development Tool Selection
Software

PSoC Designer™

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

PSoC Programmer

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

Development Kits

All development kits are sold at the Cypress Online Store.

CY3215-DK Basic Development Kit

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

m PSoC Designer Software CD

m |[CE-Cube In-Circuit Emulator

m ICE Flex-Pod for CY8C29X66A Family

m Cat-5 Adapter

m Mini-Eval Programming Board

m 110 ~ 240 V Power Supply, Euro-Plug Adapter
m iIMAGEcraft C Compiler (Registration Required)
m ISSP Cable

m USB 2.0 Cable and Blue Cat-5 Cable

m 2 CY8C29466A-24PXI 28-PDIP Chip Samples

Evaluation Tools
All evaluation tools are sold at the Cypress Online Store.

CY3210-MiniProg1

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

m MiniProg Programming Unit

m MiniEval Socket Programming and Evaluation Board

Document Number: 001-54459 Rev. *X

m 28-pin CY8C29466A-24PXI| PDIP PSoC Device Sample
m 28-pin CY8C27443A-24PXI| PDIP PSoC Device Sample
m PSoC Designer Software CD

m Getting Started Guide

m USB 2.0 Cable

CY3210-PSoCEval1

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

m Evaluation Board with LCD Module

® MiniProg Programming Unit

m 28-Pin CY8C29466A-24PXI| PDIP PSoC Device Sample (2)
m PSoC Designer Software CD

m Getting Started Guide

m USB 2.0 Cable

CY3280-20X66 Universal CapSense Controller

The CY3280-20X66 CapSense Controller Kit is designed for
easy prototyping and debug of CY8C20XX6A CapSense Family
designs with pre-defined control circuitry and plug-in hardware.
Programming hardware and an 12C-to-USB bridge are included
for tuning and data acquisition.

The kit includes:

m CY3280-20X66 CapSense Controller Board
m CY3240-12USB Bridge

m CY3210 MiniProg1 Programmer

m USB 2.0 Retractable Cable

m CY3280-20X66 Kit CD

Device Programmers

All device programmers are purchased from the Cypress Online
Store.

CY3216 Modular Programmer

The CY3216 Modular Programmer kit features a modular
programmer and the MiniProg1 programming unit. The modular
programmer includes three programming module cards and
supports multiple Cypress products. The kit includes:

m Modular Programmer Base

m Three Programming Module Cards
® MiniProg Programming Unit

m PSoC Designer Software CD

m Getting Started Guide

m USB 2.0 Cable
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CY3207ISSP In-System Serial Programmer (ISSP)

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

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

Accessories (Emulation and Programming)

Table 40. Emulation and Programming Accessories

m CY3207 Programmer Unit

m PSoC ISSP Software CD

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

Part Number Pin Package Flex-Pod Kit!"®! Foot Kit["6] Adapter!’’]
CY8C20236A-24LKXI 16-pin QFN (No E-Pad) | CY3250-20246QFN CY3250-20246QFN-POD See note 74
CY8C20246A-24LKXI 16-pin QFN (No E-Pad) | CY3250-20246QFN CY3250-20246QFN-POD See note 77
CY8C20246AS-24LKXI 16-pin QFN (No E-Pad) Not Supported
CY8C20336A-24LQXI 24-pin QFN CY3250-20346QFN CY3250-20346QFN-POD See note 74
CY8C20346A-24LQXI 24-pin QFN CY3250-20346QFN CY3250-20346QFN-POD See note 77
CY8C20346AS-24LQXI | 24-pin QFN Not Supported
CY8C20396A-24LQXI 24-pin QFN Not Supported
CY8C20436A-24LQXI 32-pin QFN CY3250-20466QFN CY3250-20466QFN-POD See note 74
CY8C20446A-24LQXI 32-pin QFN CY3250-20466QFN CY3250-20466QFN-POD See note 77
CY8C20446AS-24LQXI | 32-pin QFN Not Supported
CY8C20466A-24LQXI 32-pin QFN CY3250-20466QFN CY3250-20466QFN-POD See note 77
CY8C20466AS-24LQXI 32-pin QFN Not Supported
CY8C20496A-24LQXI 32-pin QFN Not Supported
CY8C20536A-24PVXI 48-pin SSOP CY3250-20566 CY3250-20566-POD See note 77
CY8C20546A-24PVXI 48-pin SSOP CY3250-20566 CY3250-20566-POD See note 77
CY8C20566A-24PVXI 48-pin SSOP CY3250-20566 CY3250-20566-POD See note 77

Third Party Tools

Several tools have been specially designed by third-party vendors to accompany PSoC devices during development and production.
Specific details for each of these tools can be found at http://www.cypress.com under Documentation > Evaluation Boards.

Build a PSoC Emulator into Your Board

For details on how to emulate your circuit before going to volume production using an on-chip debug (OCD) non-production PSoC
device, refer Application Note Debugging - Build a PSoC Emulator into Your Board — AN2323.

Notes

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

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

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

http://www.emulation.com.
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Table 41. PSoC Device Key Features and Ordering Information (continued)

q Flash | SRAM | CapSense | Digital | Analog |XRES
Package Ordering Code (Bytes) | (Bytes)| Blocks |l/O Pins|inputs 51| "Pin_|USB|ADC

24-pin (4 x 4 x 0.6 mm) QFN CY8C20346AS-24LQXI 16K | 2K 1 20 20 Yes | No | Yes
24-pin (4 x 4 x 0.6 mm) QFN
(Tape and Reel) CY8C20346AS-24LQXIT 16K | 2K 1 20 20 Yes | No | Yes
32-pin (5 x 5 x 0.6 mm) QFN CY8C20446AS-24LQXI 16K | 2K 1 28 28 Yes | No | Yes
32-pin (5 x 5 x 0.6 mm) QFN
(Tape and Reel) CY8C20446AS-24LQXIT 16K | 2K 1 28 28 Yes | No | Yes
32-pin (5 x 5 x 0.6 mm) QFN CY8C20466AS-24LQXI 32K | 2K 1 28 28 Yes | No | Yes
32-pin (5 x 5 x 0.6 mm) QFN
(Tape and Reel) CY8C20466AS-24LQXIT 32K | 2K 1 28 28 Yes | No | Yes
48-pin (6 x 6 x 0.6 mm) QFN CY8C20666AS-24LQXI 32K | 2K 1 36 36 Yes | Yes | Yes
48-pin (6 x 6 x 0.6 mm) QFN
(Tape and Reel) CY8C20666AS-24LQXIT 32K | 2K 1 36 36 Yes | Yes | Yes
48-pin (7 x 7 x 1.0 mm) QFN [79T[CY8C20666AS-24LTXI l'®! 32K | 2K 1 36 36 Yes | Yes | Yes
48-pin (7 x 7 x 1.0 mm) QFN ~ [79]
(Tape and Reel) [99] CY8C20666AS-24LTXIT 32K | 2K 1 36 36 Yes | Yes | Yes
48-pin (6 x 6 x 0.6 mm) QFN CYB8C20646AS-24LQXI 16K | 2K 1 36 36 Yes | Yes | Yes
48-pin (6 x 6 x 0.6 mm) QFN
(Tape and Reel) CY8C20646AS-24LQXIT 16K | 2K 1 36 36 Yes | Yes | Yes
48-pin (7 x 7 x 1.0 mm) QFN [79T|CY8C20646AS-24LTXI ! 16K | 2K 1 36 36 Yes | Yes | Yes
48-pin (7 x 7 x 1.0 mm) QFN [79]
(Tape and Reel) L9 CYB8C20646AS-24LTXIT 16K | 2K 1 36 36 Yes | Yes | Yes

Notes

78. Dual-function Digital 1/0 Pins also connect to the common analog mux.

79. Not Recommended for New Designs.

Ordering Code Definitions
CY 8 C 20 XX6AX -

24 XX X X T

] =

Tape and Reel

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

Pb-free

Package Type: XX =LK or LQ or PV or LT or FD

LK = 16-pin QFN (no E-Pad)

LQ = 24-pin QFN, 32-pin QFN, 48-pin (6 x 6 x 0.6 mm) QFN
PV = 48-pin SSOP

LT = 48-pin (7 x 7 x 1.0 mm) QFN

FD = 30-ball WLCSP

Speed Grade: 24 MHz

Part Number

Family Code

Technology Code: C = CMOS
Marketing Code: 8 = PSoC
Company ID: CY = Cypress
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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.

Glossary

Crosspoint connection
Differential non-linearity
Hold time

1’C
Integral nonlinearity

Latch-up current
Power supply rejection ratio (PSRR)

Scan
Setup time

Signal-to-noise ratio
SPI
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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
ideal 1 LSB step.

Hold time is the time following a clock event during which the data input to a latch or flip-flop
must remain stable in order to guarantee that the latched data is correct.

It is a serial multi-master bus used to connect low speed peripherals to MCU.

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.
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3. DoubleTimer0 ISR

m Problem Definition

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.

m Parameters Affected
No datasheet parameters are affected.

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

m Scope of Impact
The ISR may be executed twice.

m Workaround

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

m Fix Status
Will not be fixed

m Changes
None

4. Missed GPIO Interrupt

m Problem 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.

m Parameters Affected
No datasheet parameters are affected.

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

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

m Workaround

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 TimerO.

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.

m Fix Status
Will not be fixed

m Changes
None
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