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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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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 |nto 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 Development Kits:
) a CY3280-20x34 Universal CapSense Controller Kit features
m Product Selectors: CapSense, CapSense Plus, CapSense a predefined control circuitry and plug-in hardware to make
Express, PSoC3 with CapSense, PSoC5 with CapSense, prototyping and debugging easy. Programming and
PSoC4. In addition, PSoC Designer offers a device selection |2C-to-USB Bridge hardware are included for tuning and data
tool at the time of creating a new project. acquisition.

a1 CY3280-SLM Linear Slider Module Kit consists of five
CapSense buttons, one linear slider (with ten sensors) and
five LEDs. This module connects to any CY3280 Universal

m Application Notes: Cypress offers CapSense application notes
covering a broad range of topics, from basic to advanced level.

Eec%mrr]nendreq application notes for getting started with CapSense Controller Board, including CY3280-20x34 kit.
apsense are. . . a CY3280-BBM Universal CapSense Prototyping Module Kit

0 AN64846 — Getting Started With CapSense provides access to every signal routed to the 44-pin

0 CY8C20x34 CapSense® Design Guide connector on the attached controller board including

7 AN2397 — CapSense® Data Viewing Tools CY3280-20x34 kit.

m Technical Reference Manual (TRM): m Programming

a PSoC® CY8C20x24, CY8C20x34 Family Technical A PSoC supports a number of different programming modes

Reference Manual and tools. For more information see the General

Programming page.

PSoC Designer

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 3. Configure User Module
design in the main design workspace 4. Explore the library of user modules
2. Codesign your application firmware with the PSoC hardware, 5. Review user module datasheets

using the PSoC Designer IDE C compiler
Figure 1. PSoC Designer Features
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Additional System Resources

System Resources provide additional capability useful to
complete systems. Additional resources include low voltage
detection and power on reset. Brief statements describing the
merits of each system resource follow:

m The I2C slave or SPI master-slave module provides 50/100/400
kHz communication over two wires. SPI communication over
three or four wires run at speeds of 46.9 kHz to 3 MHz (lower
for a slower system clock).

PSoC Device Characteristics

m Low voltage detection (LVD) interrupts signal the application of
falling voltage levels, while the advanced POR (Power On
Reset) circuit eliminates the need for a system supervisor.

m An internal 1.8 V reference provides an absolute reference for
capacitive sensing.

m The 5V maximum input, 3 V fixed output, low dropout regulator
(LDO) provides regulation for I/Os. A register controlled bypass
mode enables the user to disable the LDO.

Depending on your PSoC device characteristics, the digital and analog systems can have 16, 8, or 4 digital blocks, and 12, 6, or 4
analog blocks. Table 1 lists the resources available for specific PSoC device groups. The PSoC device covered by this datasheet is

highlighted.
Table 1. PSoC Device Characteristics
PSoC Part Digital Digital Digital Analog Analog Analog Analog SRAM Flash
Number 110 Rows Blocks Inputs Outputs | Columns | Blocks Size Size
CY8C29x66 up to 64 4 16 up to 12 4 4 12 2K 32K
CY8C28xxx up to 44 upto3 | upto12 | upto44 up to 4 up to 6 1;&%1] 1K 16 K
CY8C27x43 up to 44 2 8 up to 12 4 4 12 256 16 K
CY8C24x94 up to 56 1 4 up to 48 2 2 6 1K 16 K
CY8C24x23A up to 24 1 4 up to 12 2 2 6 256 4K
CY8C23x33 up to 26 1 4 up to 12 2 2 4 256 8K
CY8C22x45 up to 38 2 8 up to 38 0 4 6l 1K 16 K
CY8C21x45 up to 24 1 4 up to 24 0 4 oll 512 8K
CY8C21x34 up to 28 1 4 up to 28 0 2 411 512 8K
CY8C21x23 up to 16 1 4 upto 8 0 2 g 256 4K
CY8C20x34 up to 28 0 0 up to 28 0 0 3121 512 8K
CY8C20xx6 up to 36 0 0 up to 36 0 0 312 up to up to
2K 32K
Notes

1. Limited analog functionality
2. Two analog blocks and one CapSense®.
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Pin Information
This section describes, lists, and illustrates the CY8C20234, CY8C20334, CY8C20434, CY8C20534, and CY8C20634 PSoC device

pins and pinout configurations.

CY8C20134/CY8C20234/CY8C20334
CY8C20434/CY8C20534/CY8C20634

The CY8C20x34 PSoC device is available in a variety of packages that are listed and shown 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, Vgg, Vpp, and XRES are not capable

of Digital 1/0.

8-Pin SOIC Pinout

Al, 12C SCL, P1[7] =
Al, 12C SDA, P1[5] 4

Al,

Vss 3] 1
PO[1] =

2 7
3S0IC,

Figure 3. CY8C20134-12SXI 8-Pin SOIC Pinout
o ]

8 B Voo

B P2[2],Al

B P1[0], 12C SDA, DATA *, Al
5 P P1[1], 12C SCL, CLK*, Al

Table 2. Pin Definitions — CY8C20134 8-Pin (SOIC)

Document Number: 001-05356 Rev. *T

Pin No. Digital Analog Name Description
1 Power Vgs Ground connection
2 I/0 | PO[1] Analog column mux input, integrating input
3 I/0 I P1[7] I2C serial clock (SCL)
4 1/0 I P1[5] I12C serial data (SDA)
5 I/0 I P1[1] I2C serial clock (SCL), ISSP-SCLK
6 I/0 I P1[0] I2C serial data (SDA), ISSP-SDATA
7 I/0 I P2[2] Analog column mux input
8 Power Vpp Supply voltage
A = Analog, | = Input, O = Output, OH = 5 mA High Output Drive.

Page 9 of 50



|

m

GYPHESS

3

i
4
-

CY8C20134/CY8C20234/CY8C20334
CY8C20434/CY8C20534/CY8C20634

-
PERFORM

16-Pin Part Pinout

Figure 6. CY8C20234 1

6-Pin PSoC Device
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Table 5. Pin Definitions — CY8C20234 16-Pin (QFN no e-pad)
. Type i
Pin No. — Name Description
Digital Analog
1 I/0 | P2[5]
2 I/0 | P2[1]
3 lon l P1[7] I°C SCL, SPI SS
4 loH | P1[5]  |12C SDA, SPIMISO
5 loH | P1[3] SPI CLK
6 lon l P11]  |cLK®, 12C scL, SPI MOSI
7 Power Vss Ground connection
8 lon | P1[0] DATAI® 12C SDA
9 loH | P1[2]
10 loH | P1[4] Optional external clock input (EXTCLK)
11 Input XRES Active high external reset with internal pull-down
12 /0 | PO[4]
13 Power Vpp Supply voltage
14 I/0 | PO[7]
15 110 | PO[3] Integrating Input
16 I/0 | PO[1]

A = Analog, | = Input, O = Output, OH = 5 mA High Output Drive

Note

6. These are the ISSP pins, that are not High Z at POR (Power-on-Reset). See the PSoC Technical Reference Manual for details.
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30-Ball Part Pinout
Figure 10. CY8C20634 30-Ball PSoC Device
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Table 9. 30-Ball Part Pinout (WLCSP)
Pin No. DigitalTﬁp:nalog Name Description
A1 Power Vpp Supply voltage
A2 110 I PO[6] Analog bypass
A3 I/0 I PO[4]
A4 /0 I PO[3] Integrating input
A5 I/0 I P2[7]
B1 I/0 I PO[2]
B2 I/0 I POI[0]
B3 I/0 I P2[6]
B4 I/0 I PO[5]
B5 I/0 I PO[1]
C1 I/0 I P2[4]
C2 I/0 I P2[2]
C3 I/0 I P3[1]
C4 I/0 I PO[7]
C5 /0 I P2[1]
D1 /0 I P2[0]
D2 I/0 I P3[0]
D3 /0 I P3[2]
D4 lon I P1[1] CLKI™I12C SCL, SPIMOSI
D5 I/0 I P2[3]
E1 Input XRES Active high external reset with internal pull-down
E2 loH I P1[6]
E3 loH I P1[4] Optional external clock input (EXTCLK)
E4 loH I P1[5] I°C SDA, SPI MISO
E5 I/0 I P2[5]
F1 Power Vss Ground connection!™!
F2 lon I P1[2]
F3 lon I P1[0] DATAL™! 1C SDA
F4 lon I P1[3] SPI CLK
F5 lon I P1[7] I“’C SCL, SPI SS

A = Analog, | = Input, O = Output, OH = 5 mA High Output Drive.
Notes

15. These are the ISSP pins, that are not High Z at POR (Power-on-Reset). See the PSoC Technical Reference Manual for details.
16. All Vgg pins should be brought out to one common GND plane.
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Operating Temperature

Table 11. Operating Temperature

Symbol Description Min Typ Max Units Notes
Ta Ambient temperature —40 - +85 °C
T, Junction temperature -40 - +100 °C | The temperature rise from

ambient to junction is
package specific. See
Table 16 on page 23. The
user must limit the power
consumption to comply with
this requirement.

DC Electrical Characteristics

DC Chip Level Specifications

Table 12 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,3.0Vt03.6Vand -40°C<T,<85°C,0or2.4Vto3.0Vand—40°C < Ty <85 °C, respectively. Typical parameters

applyto 5V, 3.3V, or 2.7 V at 25 °C. These are for design guidance only.

Table 12. DC Chip Level Specifications

Symbol Description Min Typ Max Units Notes
Vop Supply voltage 2.40 - 5.25 \% See Table 16 on page 23.
Ibp12 Supply current, IMO = 12 MHz - 1.5 25 mA | Conditions are Vpp =3.0V,
Tp=25°C, CPU =12 MHz.
Ibps Supply current, IMO = 6 MHz - 1 1.5 mA | Conditions are Vpp =3.0V,
Tp=25°C, CPU =6 MHz
Isgo7 Sleep (mode) current with POR, LVD, Sleep - 2.6 4 MA  |Vpp=255V,0°C<Ta<40°C
timer, WDT, and internal slow oscillator
active. Mid temperature range.
Isg Sleep (mode) current with POR, LVD, Sleep - 2.8 5 MA  |Vpp=33V,-40°C<Tp<85°C
timer, WDT, and internal slow oscillator
active.

DC GPIO Specifications
Unless otherwise noted, Table 13 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges:
475V 10525V and -40°C<Tp<85°C,3.0Vt03.6Vand-40°C<Ty<85°C, or Table 14 for2.4 Vt0 3.0 Vand 40 °C < Ty <
85 °C, respectively. Typical parameters apply to 5V, 3.3 V, and 2.7 V at 25 °C. These are for design guidance only.

Table 13. 5-V and 3.3-V DC GPIO Specifications

Symbol Description Min Typ | Max | Units Notes

Rpy Pull-up resistor 4 5.6 8 kQ

VoHu1 High output voltage Vpp —0.2 - - \ log <10 A, Vpp = 3.0V, maximum
Port 0, 2, or 3 pins of 20 mA source current in all I/Os.

VoH2 High output voltage Vpp - 0.9 - - \Y lop=1mA, Vpp=3.0V, maximum
Port 0, 2, or 3 pins of 20 mA source current in all I/Os.

Vohus High output voltage Vpp—0.2 - - \ log <10 YA, Vpp >3.0V, maximum
Port 1 pins with LDO regulator disabled of 10 mA source current in all I/Os.

Vous High output voltage Vpp—0.9 - - \ log =5 mA, Vpp > 3.0 V, maximum
Port 1 pins with LDO regulator disabled of 20 mA source current in all I/Os.

VoHs High output voltage 2.7 3.0 3.3 V lon <10 YA, Vpp = 3.1V, maximum
Port 1 pins with 3.0 V LDO regulator enabled of 4 1/Os all sourcing 5 mA.

VoHs High output voltage 2.2 - - \Y loq =5 mA, Vpp > 3.1V, maximum
Port 1 pins with 3.0 V LDO regulator enabled of 20 mA source current in all I/Os.

Document Number: 001-05356 Rev. *T
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Table 14. 2.7-V DC GPIO Specifications

Symbol Description Min Typ Max | Units Notes
Rpy Pull-up resistor 4 5.6 8 kQ
VoH1 High output voltage Vpp—0.2 - - V  |lon <10 A, maximum of 10 mA
Port 1 pins with LDO regulator disabled source current in all 1/Os.
Vouz High output voltage Vpp—0.5 - - V  |loy =2 mA, maximum of 10 mA
Port 1 pins with LDO regulator disabled source current in all I/Os.
VoL Low output voltage - - 0.75 V  |loL =10 mA, maximum of 30 mA
sink current on even port pins (for
example, PO[2] and P1[4]) and 30
mA sink current on odd port pins (for
example, PO[3] and P1[5]).
lon2 High level source current port 1 Pins with 2 - - mA | Vpoy = Vpp — 0.5, for the limitations
LDO regulator disabled of the total current and Iy at other
Vo levels see the notes for V.
loL Low level sink current 10 - - mA | Voy =.75V, see the limitations of
the total current in the note for Vg
VoLp1 Low output voltage port 1 pins - - 0.4 \Y loL =5 mA
Maximum of 50 mA sink current on
even port pins (for example, PO[2]
and P3[4]) and 50 mA sink current
on odd port pins (for example, PO[3]
and P2[5]).
24V <Vpp<36V
Vi Input low voltage - - 0.75 V. 124V<Vpp<36V
ViHi Input high voltage 1.4 - - V. 124V<Vpp<27V
Vig2 Input high voltage 1.6 - - V [|27V<Vpp<36V
VH Input hysteresis voltage - 60 - mV
e Input leakage (absolute value) - 1 - nA | Gross tested to 1 pA
CiNn Capacitive load on pins as input 0.5 1.7 5 pF | Package and pin dependent
Temperature = 25 °C
Cout Capacitive load on pins as output 0.5 1.7 5 pF | Package and pin dependent
Temperature = 25 °C

DC Analog Mux Bus Specifications

Table 15 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,3.0Vto3.6Vand—-40°C<T,<85°C,0or2.4Vto3.0Vand—40°C < Tp<85°C, respectively. Typical param-
eters applyto 5V, 3.3V, or 2.7 V at 25 °C. These are for design guidance only.

Table 15. DC Analog Mux Bus Specifications

Symbol Description Min Typ Max | Units Notes
Rsw Switch resistance to common analog bus - - 400 Q |Vpp=227V
800 Q |24V<Vpp<27V

Document Number: 001-05356 Rev. *T
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DC POR and LVD Specifications

Table 16 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°,3.0Vto3.6Vand-40°C<Ty,<85°C,or2.4Vto3.0Vand-40 °C<Ty<85°C, respectively.
Typical parameters apply to 5V, 3.3V, or 2.7 V at 25 °C. These are for design guidance only.

Table 16. DC POR and LVD Specifications

Symbol Description Min Typ Max | Units Notes

Vpp Vvalue for PPOR trip Vpp is greater than or equal to 2.5 V
VppoRro PORLEV[1:0] = 00b - 2.36 2.40 V | during startup, reset from the XRES
VppPOR1 PORLEV[1:0] =01b - 2.60 2.65 V | pin, or reset from watchdog.
Vpporz |PORLEV[1:0] = 10b - 2.82 2.95 \

Vpp Vvalue for LVD trip

PRI [7]

Vivbo VM[2:0] = 000b 2.39 245 |2.51 \
VivD1 VM[2:0] = 001b 254 | 271 |2.78181 v
VivD2 VM[2:0] = 010b 275 | 2.92 |2.99"9| v
VivD3 VM[2:0] = 011b 2.85 3.02 3.09 \
VivD4 VM[2:0] = 100b 2.96 3.13 3.20 \
VivDs VM[2:0] = 101b - - - \
VivDs VM[2:0] = 110b - - - \
Vivp7 VM[2:0] = 111b 4.52 4.73 4.83 \
Notes

17. Always greater than 50 mV above Vppor (PORLEV = 00) for falling supply.
18. Always greater than 50 mV above Vppor (PORLEV = 01) for falling supply.
19. Always greater than 50 mV above Vppor (PORLEV = 10) for falling supply.
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Table 20. 2.7-V AC Chip Level Specifications

Symbol Description Min | Typ | Max | Units Notes
Fepui CPU Frequency (2.7 V nominal) 0.75 - 3.25 MHz |SLIMO mode =0
F32k1 Internal low speed oscillator frequency 8 32 96 kHz
Faox U Internal low speed oscillator (ILO) 5 - 100 kHz |After a reset and before the M8C starts
- untrimmed frequency to run, the ILO is not trimmed. See the
System Resets section of the PSoC
Technical Reference Manual for details
on this timing.
Fimo12 IMO stability for 12 MHz 11.0 12 12.9 MHz | Trimmed for 2.7 V operation using
(commercial temperature)[29] factory trim values.
See Figure 11 on page 19,
SLIMO mode = 0.
Fimos IMO stability for 6 MHz 55 6.0 6.5 MHz | Trimmed for 2.7 V operation using
(commercial temperature) factory trim values.
See Figure 11 on page 19,
SLIMO mode = 1.
DCvo Duty cycle of IMO 40 50 60 %
DCio Internal low speed oscillator duty cycle 20 50 80 %
txRsT External reset pulse width 10 - - us
trowWERUP Time from end of POR to CPU executing - 16 100 ms |Power-up from 0 V. See the System
code Resets section of the PSoC Technical
Reference Manual
SRpower up |Power supply slew rate - - 250 V/ms
tyr mo®® |12 MHz IMO cycle-to-cycle jitter (RMS) - 500 | 900 ps
12 MHz IMO long term N cycle-to-cycle - 800 | 1400 ps |N=32
jitter (RMS)
12 MHz IMO period jitter (RMS) - 300 500 ps
Notes

25.0 °C to 70 °C ambient, Vpp = 3.3 V.
26. Refer to Cypress Jitter Specifications Application Note — AN5054 at http://www.cypress.com for more information.
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Clock Specifications

Table 24, Table 25, Table 26, and Table 27 list the guaranteed maximum and minimum specifications for the voltage and tempera-
ture ranges: 4.75V t0 5.25V and 40 °C<Tp<85°C,3.0Vt0 3.6 Vand 40 °C<Tp <85°C,0or2.4Vt0 3.0Vand 40°C<Tp <

85 °C, respectively. Typical parameters apply to 5V, 3.3 V, or 2.7 V at 25 °C. These are for design guidance only.
Table 24. 5-V AC External Clock Specifications

Symbol Description Min Typ Max Units Notes
Foscext |Frequency 0.750 - 12.6 MHz
- High period 38 - 5300 ns
- Low period 38 - - ns
- Power-up IMO to switch 150 - - ps
Table 25. 3.3-V AC External Clock Specifications
Symbol Description Min Typ Max | Units Notes
Foscext |Frequency with CPU clock divide by 1 0.750 - 12.6 MHz |Maximum CPU frequency is 12 MHz
at 3.3 V. With the CPU clock divider
set to 1, the external clock must
adhere to the maximum frequency
and duty cycle requirements.
- High period with CPU clock divide by 1 41.7 - 5300 ns
- Low period with CPU clock divide by 1 41.7 - - ns
- Power-up IMO to switch 150 - - V&
Table 26. 2.7-V (Nominal) AC External Clock Specifications
Symbol Description Min Typ Max Units Notes
Foscext |Frequency with CPU clock divide by 1 0.750 - 3.08 MHz |Maximum CPU frequency is 3 MHz at
2.7 V. With the CPU clock divider set
to 1, the external clock must adhere to
the maximum frequency and duty
cycle requirements.
Foscext |Frequency with CPU clock divide by 2 or 0.15 - 6.35 MHz |If the frequency of the external clock
greater is greater than 3 MHz, the CPU clock
divider is set to 2 or greater. In this
case, the CPU clock divider ensures
that the fifty percent duty cycle
requirement is met.
- High period with CPU clock divide by 1 160 - 5300 ns
- Low period with CPU clock divide by 1 160 - - ns
- Power-up IMO to switch 150 - - us
Table 27. 2.7-V (Minimum) AC External Clock Specifications
Symbol Description Min Typ Max | Units Notes
Foscext |Frequency with CPU clock divide by 1 0.750 - 6.3 MHz |Maximum CPU frequency is 6 MHz at
2.7 V. With the CPU clock divider set
to 1, the external clock must adhere to
the maximum frequency and duty
cycle requirements.
Foscext |Frequency with CPU clock divide by 2 or 0.15 - 12.6 MHz |If the frequency of the external clock
greater is greater than 6 MHz, the CPU clock
divider is set to 2 or greater. In this
case, the CPU clock divider ensures
that the fifty percent duty cycle
requirement is met.
- High period with CPU clock divide by 1 160 - 5300 ns
- Low period with CPU clock divide by 1 160 - - ns
- Power-up IMO to switch 150 - - V&
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Figure 15. 16-Pin SOIC (150 Mils)
PIN 1 ID
8 1
HHHHHHHH e
1. DIMENSIONS IN INCHESCMM] MIN,
4 f MAX.
@ 0150038101 2. REFERENCE JEDEC MS-012
01573.9871 3. PACKAGE WEIGHT : refer to PMDD spec. 001-04308
0230058421
0.2446.197]
PART #
H H H H H H H H S16.15 [STANDARD PKG.
— SZ16.15 [LEAD FREE PKG.
9 16
001000254y, ,e.
|- 0386[9804) __ X 45
0.39309.992] ‘ SEATING PLANE = "0,016[0,406]
[ 0061[1549]
0.068(1.727] \l
— —= ‘ f [ o004t01021 B
0.05001.2701
BSC 0°~8 0.035(0889] 0.009800.249]
0.019210.487) 0.00980.249] 51-85068 *E
Figure 16. 48-Pin (7 x 7 x 1.0 mm) QFN
SIDE_VIEW
TOP_VIEW
Slo08[c] BOTTOM VIEW
6.90 1.00 MAX.
7.10 —|~—0.05 MAX. 5.1
0.80 MAX. —| =
'g%g — |[~—0.20 REF. 0.23+0.05 PIN1 1D
N “ N /_ 0.20 R.
t
A \ i ATPUTUOUOIO,
0.80 DIA z H 5’ POXHKRK — Z0.45
670 710 u = H
- - 51 = K = .45
6.80 H = £ — 5.55
o = KX P =
- D XXX > —
i 5 RKEKXP p
- — —_
Y L_{ ] 0.30-0.45 )
0-12° ' \0.421:0.18
(4x)
\SEATING )
NOTES: PLANE

1. B HATCH AREA IS SOLDERABLE EXPOSED METAL.
REFERENCE JEDEC#: MO-220

2.

3. PACKAGE WEIGHT: 0.13g

ALL DIMENSIONS ARE IN MM [MIN/MAX]

4,

S. PACKAGE CODE
PART # |DESCRIPTION
LF48A STANDARD
LY48A LEAD FREE
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Figure 17. 16-pin (3 x 3 mm x 0.6 Max) COL (Sawn)

JOP VIEW SIDE_VIEW BOTTOM VIEW
3.00+0.10
16 13 13 16 /—PIN # 1D
® uuduu A4
1 x 12 d 120 I_J_',O.25:t0‘05
PIN 1 DOT S D) -
+H {
§ gg g 0.50+0.10
4 i nnnq
s 8 ——I |=—0.50+0.10
NOTES
1. REFERENCE JEDEC # M0O-220 001-09116 *J

2. ALL DIMENSIONS ARE IN MILLIMETERS

Figure 18. 24-pin QFN (4 x 4 x 0.55 mm) Sawn

TOP_VIEW SIDE VIEW BOTTOM VIEW
|=——  4.00£0.10 —=]
24 19 19 24 PIN# 1 1D
Jguuuuu
1l O 18 ? N -
0.50+0.05
\PIN 1 DOT o = - eteleled GT
S Q D) d
b 3
g O gy
N l ) -
6 13 ‘ 13 C{ 0.25+0.07
| hnnnng|
7 12 ——I=—0.05 MAX 2
- T 0.60 MAX <_265i010_>--| -—0.40£0.10
[(N]0.08 At
NOTES :

1.@ HATCH IS SOLDERABLE EXPOSED METAL.

2. REFERENCE JEDEC # MO-248
3. PACKAGE WEIGHT : 29 £ 3 mg
4. ALL DIMENSIONS ARE IN MILLIMETERS

001-13937 *F
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TOP VIEW

5.0 £0.10

32 25

SIDE VIEW

1 @

\—PIN 1D0T

24

5.0 £0.10

NOTES:
1. HATCH AREA IS SOLDERABLE EXPOSED PAD

2. BASED ON REF JEDEC # MO-248
3. PACKAGE WEIGHT: 38mg + 4 mg
4. ALL DIMENSIONS ARE IN MILLIMETERS

0.05 MAX
—— 0.60 MAX

Figure 19. 32-Pin QFN 5 x 5 x 0.55 mm (Sawn)
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Figure 20. 28-pin SSOP (210 Mils)
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Figure 21. 30-Ball (1.85 x 2.31 x 0.40 mm) WLCSP

Note: 1. RDL bump pad size 270um
2.. UBM pad diameter size 250um

$0.250+0.03
Pin one mark\ 1 2 3 4 5 5 4 /; 2 1

S OR000]
; 00000
A N N O0O0O0O0]e
; OO0
; oo OO00OO0

0.380

0.2045+0.015 \ i :
I— 41 4| ' —] 7 L — |-—0.184
1.849 +0.025 0.370 .1845+0.015

[=—0.740

0.022+0.003 1.480

’ f
0.40‘MAX J_| o - - - 5 |

£]0.03|C] _1 0.279+0.013
0.080

1.849

* ALL DIMENSION ARE IN MILLIMETER

Package weight : TBD 001-44613 *C

Jedec Publication 95

Important Note For information on the preferred dimensions for mounting the QFN packages, see the application note Design
Guidelines for Cypress Quad Flat No Extended Lead (QFN) Packaged Devices — AN72845 available at http://www.cypress.com.

It is important to note that pinned vias for thermal conduction are not required for the low power 24, 32, and 48-pin QFN PSoC devices.
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Ordering Information

Table 36 lists the CY8C20234, CY8C20334, CY8C20434, CY8C20534, and CY8C20634 PSoC device’s key package features and

ordering codes.

Table 36. PSoC Device Key Features and Ordering Information

. Flash SRAM | Digital | CapSense-| Digital Analog | Analog | XRES
Ordering Code Package (Bytes) | (Bytes) | Blocks Blocks /0 Pins | Inputs | Outputs | Pin
CY8C20134-12SXI 8-Pin SOIC 8 K 512 0 1 6 6 0 No
CY8C20234-12SXI 16-Pin SOIC 8K 512 0 1 13 13 0 Yes
CY8C20234-12SXIT 16-pin SOIC 8K 512 0 1 13 13 0 Yes
CY8C20534-12PVXI 28-Pin SSOP 8K 512 0 1 24 241311 0 Yes
CY8C20534-12PVXIT | 28-Pin SSOP 8K 512 0 1 24 241311 0 Yes
CY8C20000-12LFXI 48-Pin OCD QFN[€l 8K 512 0 1 28 28g[31] 0 Yes
CY8C20234-12LKXI 16-Pin (3 x 3 mm 8 K 512 0 1 13 130311 0 Yes
0.60 Max) Sawn QFN
CY8C20234-12LKXIT 16-Pin (3 x 3 mm 8 K 512 0 1 13 13311 0 Yes
0.60 Max) Sawn QFN
(Tape and Reel)
CY8C20334-12LQXI 24-Pin (4 x 4 mm 0.60 8 K 512 0 1 20 201311 0 Yes
Max) Sawn QFN
CY8C20334-12LQXIT 24-Pin (4 x 4 mm 8K 512 0 1 20 20[31] 0 Yes
0.60 Max) Sawn QFN
(Tape and Reel)
CY8C20434-12LQXI 32-Pin (5 x 5 mm 8 K 512 0 1 28 28 0 Yes
0.60 Max) Thin Sawn
QFN
CY8C20434-12LQXIT 32-Pin (5 x 5 mm 8 K 512 0 1 28 28 0 Yes
0.60 Max) Thin Sawn
QFN
(Tape and Reel)
CY8C20634-12FDXI 30-Ball WLCSP 8 K 512 0 1 27 27 0 Yes
CY8C20634-12FDXIT 30-Ball WLCSP 8K 512 0 1 27 27 0 Yes
(Tape and Reel)

Note For Die sales information, contact a local Cypress sales office or Field Applications Engineer (FAE).

Ordering Code Definitions
CY 8 C 20 xxx- 12 xx

J I Package Type:
PX = PDIP Pb-Free
SX = SOIC Pb-Free | = Industrial
PVX = SSOP Pb-Free E = Extended
LFX/LKX/LQX = QFN Pb-Free
AX = TQFP Pb-Free
FDX = WLCSP Pb-free
Speed: 12 MHz
Part Number
Family Code
Technology Code: C = CMOS
Marketing Code: 8 = Cypress PSoC
Company ID: CY = Cypress

Thermal Rating:
C = Commercial

Document Number: 001-05356 Rev. *T Page 40 of 50



CY8C20134/CY8C20234/CY8C20334
CY8C20434/CY8C20534/CY8C20634

Acronyms

Acronyms Used
Table 37 lists the acronyms that are used in this document.

Table 37. Acronyms Used in this Datasheet

Reference Documents

Acronym Description Acronym Description
AC alternating current MIPS million instructions per second
ADC analog-to-digital converter OCD on-chip debug
API application programming interface PCB printed circuit board
CMOS complementary metal oxide semiconductor PGA programmable gain amplifier
CPU central processing unit POR power on reset
EEPROM |electrically erasable programmable read-only PPOR precision power on reset
memory
GPIO general purpose 1/0 PSoC® |Programmable System-on-Chip
ICE in-circuit emulator PWM pulse width modulator
IDAC current DAC QFN quad flat no leads
IDE integrated development environment SLIMO slow IMO
ILO internal low speed oscillator SpI™ serial peripheral interface
IMO internal main oscillator SRAM static random access memory
1/0 input/output SROM supervisory read only memory
ISSP in-system serial programming SSOP shrink small-outline package
LCD liquid crystal display uUsB universal serial bus
LDO WDT watchdog timer
LED light-emitting diode WLCSP |wafer level chip scale package
LVD low voltage detect XRES external reset
MCU microcontroller unit

PSoC® CY8C20x34 and PSoC® CY8C20x24 Technical Reference Manual (TRM) — 001-13033
Design Aids — Reading and Writing PSoC® Flash - AN2015 (001-40459)

Design Guidelines for Cypress Quad Flat No Extended Lead (QFN) Packaged Devices — AN72845 available at
http://www.cypress.com.
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1. A functional unit that performs a single function, such as an oscillator.

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

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

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

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

patterns.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Duplicates (provides an emulation of) the functions of one system with a different system, so that the second
system appears to behave like the first system.
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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, 2005-2015. 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.
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