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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Pin Information

This section describes, lists, and illustrates the CY8C21x23 PSoC device pins and pinout configurations. Every port pin (labeled with 
a “P”) is capable of Digital I/O. However, VSS, VDD, SMP, and XRES are not capable of Digital I/O.

8-Pin Part Pinout

16-Pin Part Pinout

Table 2.  Pin Definitions – CY8C21123 8-Pin SOIC

Pin 
No.

Type Pin 
Name Description

Figure 3.  CY8C21123 8-Pin SOIC 

Digital Analog

1 I/O I P0[5] Analog column mux input

2 I/O I P0[3] Analog column mux input

3 I/O P1[1] I2C serial clock (SCL), ISSP-SCLK[3]

4 Power VSS Ground connection

5 I/O P1[0] I2C serial data (SDA), ISSP-SDATA[3]

6 I/O I P0[2] Analog column mux input

7 I/O I P0[4] Analog column mux input

8 Power VDD Supply voltage

LEGEND: A = Analog, I = Input, and O = Output. 

SOIC

1

2

3

4

8

7

6

5

VDD

P0[4], A, I

P0[2], A, I

P1[0], I2C  SDA

A, I, P0[5]

 A, I, P0[3]

I2C  SCL, P1[1]

VSS

Table 3.  Pin Definitions – CY8C21223 16-Pin SOIC

Pin 
No.

Type Pin 
Name Description

Figure 4.  CY8C21223 16-Pin SOIC 

Digital Analog

1 I/O I P0[7] Analog column mux input

2 I/O I P0[5] Analog column mux input

3 I/O I P0[3] Analog column mux input

4 I/O I P0[1] Analog column mux input

5 Power SMP SMP connection to required external 
components

6 Power VSS Ground connection

7 I/O P1[1] I2C SCL, ISSP-SCLK[3]

8 Power VSS Ground connection

9 I/O P1[0] I2C SDA, ISSP-SDATA[3]

10 I/O P1[2]

11 I/O P1[4] Optional external clock input (EXTCLK)

12 I/O I P0[0] Analog column mux input

13 I/O I P0[2] Analog column mux input

14 I/O I P0[4] Analog column mux input

15 I/O I P0[6] Analog column mux input

16 Power VDD Supply voltage

LEGEND  A = Analog, I = Input, and O = Output. 

SOIC

VDD

P0[6], A, I

P0[4], A, I

P0[2], A, I

P0[0], A, I

P1[4], EXTCLK

P1[2]

P1[0], I2C SDA

16

15

14

13

12

11

1

2

3

4

5

6

7

8

A, I, P0[7]

 A, I, P0[5]

 A, I, P0[3]

 A, I, P0[1]

SMP

VSS

I2C  SCL, P1[1]

VSS

10

9

Note
3. These are the ISSP pins, which are not high Z at POR (power on reset). See the PSoC Technical Reference Manual for details.

http://www.cypress.com/?rID=34621
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20-Pin Part Pinout

Table 5.  Pin Definitions – CY8C21323 20-Pin SSOP

Pin 
No.

Type Pin 
Name Description

Figure 6.  CY8C21323 20-Pin SSOP 

Digital Analog

1 I/O I P0[7] Analog column mux input

2 I/O I P0[5] Analog column mux input

3 I/O I P0[3] Analog column mux input

4 I/O I P0[1] Analog column mux input

5 Power VSS Ground connection[6]

6 I/O P1[7] I2C SCL

7 I/O P1[5] I2C SDA

8 I/O P1[3]

9 I/O P1[1] I2C SCL, ISSP-SCLK[7]

10 Power VSS Ground connection[6]

11 I/O P1[0] I2C SDA, ISSP-SDATA[7]

12 I/O P1[2]

13 I/O P1[4] Optional EXTCLK input

14 I/O P1[6]

15 Input XRES Active high external reset with internal 
pull-down

16 I/O I P0[0] Analog column mux input

17 I/O I P0[2] Analog column mux input

18 I/O I P0[4] Analog column mux input

19 I/O I P0[6] Analog column mux input

20 Power VDD Supply voltage
 LEGEND A = Analog, I = Input, and O = Output.

SSOP

VDD

P0[6], A, I

P0[4], A, I

P0[2], A, I

P0[0], A, I

XRES

P1[6]

P1[4], EXTCLK

P1[2]

P1[0], I2C  SDA

20

19

18

17

16

15

14

13

12

11

1

2

3

4

5

6

7

8

9

10

A, I, P0[7]

 A, I, P0[5]

 A, I, P0[3]

 A, I, P0[1]

I2C  SCL, P1[7]

I2C  SDA, P1[5]

P1[3]

I2C  SCL, P1[1]

VSS

VSS

Notes
6. All VSS pins should be brought out to one common GND plane.
7. These are the ISSP pins, which are not high Z at POR (power on reset). See the PSoC Technical Reference Manual for details.

http://www.cypress.com/?rID=34621
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30 70 RDI0RI B0 RW F0

31 71 RDI0SYN B1 RW F1

32 ACE00CR1 72 RW RDI0IS B2 RW F2

33 ACE00CR2 73 RW RDI0LT0 B3 RW F3

34 74 RDI0LT1 B4 RW F4

35 75 RDI0RO0 B5 RW F5

36 ACE01CR1 76 RW RDI0RO1 B6 RW F6

37 ACE01CR2 77 RW B7 CPU_F F7 RL

38 78 B8 F8

39 79 B9 F9

3A 7A BA FA

3B 7B BB FB

3C 7C BC FC

3D 7D BD FD

3E 7E BE CPU_SCR1 FE #

3F 7F BF CPU_SCR0 FF #

Table 9.  Register Map Bank 1 Table: Configuration Space 

Name
Addr

(1,Hex)
Access Name

Addr

(1,Hex)
Access Name

Addr

(1,Hex)
Access Name

Addr

(1,Hex)
Access

PRT0DM0 00 RW 40 ASE10CR0 80 RW C0

PRT0DM1 01 RW 41 81 C1

PRT0IC0 02 RW 42 82 C2

PRT0IC1 03 RW 43 83 C3

PRT1DM0 04 RW 44 ASE11CR0 84 RW C4

PRT1DM1 05 RW 45 85 C5

PRT1IC0 06 RW 46 86 C6

PRT1IC1 07 RW 47 87 C7

08 48 88 C8

09 49 89 C9

0A 4A 8A CA

0B 4B 8B CB

0C 4C 8C CC

0D 4D 8D CD

0E 4E 8E CE

0F 4F 8F CF

10 50 90 GDI_O_IN D0 RW

11 51 91 GDI_E_IN D1 RW

12 52 92 GDI_O_OU D2 RW

13 53 93 GDI_E_OU D3 RW

14 54 94 D4

15 55 95 D5

16 56 96 D6

17 57 97 D7

18 58 98 D8

19 59 99 D9

1A 5A 9A DA

1B 5B 9B DB

Blank fields are Reserved and must not be accessed. # Access is bit specific. 

Table 8.  Register Map Bank 0 Table: User Space  (continued)

Name
Addr 

(0,Hex)
Access Name

Addr 

(0,Hex)
Access Name

Addr 

(0,Hex)
Access Name

Addr 

(0,Hex)
Access

Blank fields are Reserved and must not be accessed. # Access is bit specific.
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DC Amplifier Specifications

The following tables list the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 
5.25 V and –40 °C  TA  85 °C, 3.0 V to 3.6 V and –40 °C  TA  85 °C, or 2.4 V to 3.0 V and –40 °C  TA  85 °C, respectively. 
Typical parameters apply to 5 V, 3.3 V, or 2.7 V at 25 °C and are for design guidance only.   

  

Table 15.  5-V DC Amplifier Specifications

Symbol Description Min Typ Max Units Notes

VOSOA Input offset voltage (absolute value)  – 2.5 15 mV 

TCVOSOA Average input offset voltage drift – 10 – µV/°C

IEBOA Input leakage current (port 0 analog pins) – 200 – pA Gross tested to 1 µA

CINOA Input capacitance (port 0 analog pins) – 4.5 9.5 pF Package and pin dependent. 
Temp = 25 °C

VCMOA Common mode voltage range 0.0 – VDD – 1 V

GOLOA Open loop gain 80 – – dB

ISOA Amplifier supply current – 10 30 µA

Table 16.  3.3-V DC Amplifier Specifications

Symbol Description Min Typ Max Units Notes

VOSOA Input offset voltage (absolute value) – 2.5 15 mV 

TCVOSOA Average input offset voltage drift – 10 – µV/°C

IEBOA Input leakage current (port 0 analog pins) – 200 – pA Gross tested to 1 µA

CINOA Input capacitance (port 0 analog pins) – 4.5 9.5 pF Package and pin dependent. 
Temp = 25 °C

VCMOA Common mode voltage range 0 – VDD – 1 V

GOLOA Open loop gain 80 – – dB

ISOA Amplifier supply current – 10 30 µA

Table 17.  2.7V DC Amplifier Specifications

Symbol Description Min Typ Max Units Notes

VOSOA Input offset voltage (absolute value) – 2.5 15 mV 

TCVOSOA Average input offset voltage drift – 10 – µV/°C

IEBOA Input leakage current (port 0 analog pins) – 200 – pA Gross tested to 1 µA

CINOA Input capacitance (port 0 analog pins) – 4.5 9.5 pF Package and pin dependent. 
Temp = 25 °C

VCMOA Common mode voltage range 0 – VDD – 1 V

GOLOA Open loop gain 80 – – dB

ISOA Amplifier supply current – 10 30 µA
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Figure 12.  Basic Switch Mode Pump Circuit

DC POR and LVD Specifications

Table 19 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and 
–40 °C  TA  85 °C, 3.0 V to 3.6 V and –40 °C  TA  85 °C, or 2.4 V to 3.0 V and –40 °C  TA  85 °C, respectively. Typical parameters 
apply to 5 V, 3.3 V, or 2.7 V at 25 °C and are for design guidance only. 

Table 19.  DC POR and LVD Specifications

Symbol Description Min Typ Max Units Notes

VPPOR0
VPPOR1
VPPOR2

VDD value for PPOR trip
PORLEV[1:0] = 00b
PORLEV[1:0] = 01b
PORLEV[1:0] = 10b

–
–
–

2.36
2.82
4.55

2.40
2.95
4.70

V
V
V

VDD must be greater than or equal to 
2.5 V during startup, reset from the 
XRES pin, or reset from watchdog.

VLVD0
VLVD1
VLVD2
VLVD3
VLVD4
VLVD5
VLVD6
VLVD7

VDD value for LVD trip
VM[2:0] = 000b
VM[2:0] = 001b
VM[2:0] = 010b
VM[2:0] = 011b
VM[2:0] = 100b
VM[2:0] = 101b
VM[2:0] = 110b
VM[2:0] = 111b

2.40
2.85
2.95
3.06
4.37
4.50
4.62
4.71

2.45
2.92
3.02
3.13
4.48
4.64
4.73
4.81

2.51[12]

2.99[13]

3.09
3.20
4.55
4.75
4.83
4.95

V 

V
V
V
V
V
V
V

VPUMP0
VPUMP1
VPUMP2
VPUMP3
VPUMP4
VPUMP5
VPUMP6
VPUMP7

VDD value for PUMP trip
VM[2:0] = 000b
VM[2:0] = 001b
VM[2:0] = 010b
VM[2:0] = 011b
VM[2:0] = 100b
VM[2:0] = 101b
VM[2:0] = 110b
VM[2:0] = 111b

2.45
2.96
3.03
3.18
4.54
4.62
4.71
4.89

2.55
3.02
3.10
3.25
4.64
4.73
4.82
5.00

2.62[14]

3.09
3.16

3.32[15]

4.74
4.83
4.92
5.12

V
V
V
V
V
V
V
V

Battery

C1

D1

+
PSoCTM

Vdd

V ss

SMP

VBAT

VPUMP

L1

VDD

Notes
12. Always greater than 50 mV above VPPOR (PORLEV = 00) for falling supply.
13. Always greater than 50 mV above VPPOR (PORLEV = 01) for falling supply.
14. Always greater than 50 mV above VLVD0.
15. Always greater than 50 mV above VLVD3.
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DC Programming Specifications

Table 20 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and 
–40 °C  TA  85 °C, 3.0 V to 3.6 V and –40 °C  TA  85 °C, or 2.4 V to 3.0 V and –40 °C  TA  85 °C, respectively. Typical parameters 
apply to 5 V, 3.3 V, or 2.7 V at 25 °C and are for design guidance only. 

DC I2C Specifications

Table 20 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and 
–40 °C  TA  85 °C, 3.0 V to 3.6 V and –40 °C  TA  85 °C, or 2.4 V to 3.0 V and –40 °C  TA  85 °C, respectively. Typical parameters 
apply to 5 V, 3.3 V, or 2.7 V at 25 °C and are for design guidance only.

Table 20.  DC Programming Specifications

Symbol Description Min Typ Max Units Notes

VDDP VDD for programming and erase 4.5 5.0 5.5 V This specification applies to 
the functional requirements 
of external programmer tools

VDDLV Low VDD for verify 2.4 2.5 2.6 V This specification applies to 
the functional requirements 
of external programmer tools

VDDHV High VDD for verify 5.1 5.2 5.3 V This specification applies to 
the functional requirements 
of external programmer tools

VDDIWRITE Supply voltage for flash write operations 2.70 – 5.25 V This specification applies to 
this device when it is 
executing internal flash 
writes

IDDP Supply current during programming or verify – 5 25 mA

VILP Input low voltage during programming or verify – – 0.8 V

VIHP Input high voltage during programming or verify 2.2 – – V

IILP Input current when applying VILP to P1[0] or P1[1] 
during programming or verify

– – 0.2 mA Driving internal pull-down 
resistor

IIHP Input current when applying VIHP to P1[0] or P1[1] 
during programming or verify

– – 1.5 mA Driving internal pull-down 
resistor

VOLV Output low voltage during programming or verify – – VSS + 0.75 V

VOHV Output high voltage during programming or verify VDD – 1.0 – VDD V

FlashENPB Flash endurance (per block) 50,000[16] – – – Erase/write cycles per block

FlashENT Flash endurance (total)[17] 1,800,0000 –0 –0 –0 Erase/write cycles

FlashDR Flash data retention 10 – – Years

Notes
16. The 50,000 cycle flash endurance per block is guaranteed if the flash is operating within one voltage range. Voltage ranges are 2.4 V to 3.0 V, 3.0 V to 3.6 V, 

and 4.75 V to 5.25 V.
17. A maximum of 36 × 50,000 block endurance cycles is allowed. This may be balanced between operations on 36 × 1 blocks of 50,000 maximum cycles each, 36 × 2 

blocks of 25,000 maximum cycles each, or 36 × 4 blocks of 12,500 maximum cycles each (and so forth to limit the total number of cycles to 36 × 50,000 and that no 
single block ever sees more than 50,000 cycles).For the full industrial range, you must employ a temperature sensor user module (FlashTemp) and feed the result to 
the temperature argument before writing. Refer to the application note, Design Aids — Reading and Writing PSoC® Flash – AN2015 for more information on Flash APIs.

18. All GPIO meet the DC GPIO VIL and VIH specifications mentioned in section DC GPIO Specifications on page 18.  The I2C GPIO pins also meet the mentioned specs.

Table 21.  DC I2C Specifications[18]

Symbol Description Min Typ Max Units Notes

VILI2C Input low level – – 0.3 × VDD V 2.4 V VDD 3.6 V

– – 0.25 × VDD V 4.75 V VDD 5.25 V

VIHI2C Input high level 0.7 × VDD – – V 2.4 V VDD 5.25 V

http://www.cypress.com/?rID=2849
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AC General Purpose I/O Specifications

Table 24 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and 
–40 °C  TA  85 °C, 3.0 V to 3.6 V and –40 °C  TA  85 °C, or 2.4 V to 3.0 V and –40 °C  TA  85 °C, respectively. Typical parameters 
apply to 5 V, 3.3 V, or 2.7 V at 25 °C and are for design guidance only.     

Figure 13.  GPIO Timing Diagram

AC Amplifier Specifications

The following tables list the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 
V and –40 °C  TA  85 °C, 3.0 V to 3.6 V and –40 °C  TA  85 °C, or 2.4 V to 3.0 V and –40 °C  TA  85 °C, respectively. Typical 
parameters apply to 5 V, 3.3 V, or 2.7 V at 25 °C and are for design guidance only.

Settling times, slew rates, and gain bandwidth are based on the analog continuous time PSoC block.    

Table 24.  5-V and 3.3-V AC GPIO Specifications

Symbol Description Min Typ Max Units Notes

FGPIO GPIO operating frequency 0 – 12 MHz Normal strong mode

tRiseF Rise time, normal strong mode, Cload = 50 pF 3 – 18 ns VDD = 4.5 V to 5.25 V, 10% to 90%

tFallF Fall time, normal strong mode, Cload = 50 pF 2 – 18 ns VDD = 4.5 V to 5.25 V, 10% to 90%

tRiseS Rise time, slow strong mode, Cload = 50 pF 10 27 – ns VDD = 3 V to 5.25 V, 10% to 90%

tFallS Fall time, slow strong mode, Cload = 50 pF 10 22 – ns VDD = 3 V to 5.25 V, 10% to 90%

Table 25.  2.7-V AC GPIO Specifications

Symbol Description Min Typ Max Units Notes

FGPIO GPIO operating frequency 0 – 3 MHz Normal strong mode

tRiseF Rise time, normal strong mode, Cload = 50 pF 6 – 50 ns VDD = 2.4 V to 3.0 V, 10% to 90%

tFallF Fall time, normal strong mode, Cload = 50 pF 6 – 50 ns VDD = 2.4 V to 3.0 V, 10% to 90%

tRiseS Rise time, slow strong mode, Cload = 50 pF 18 40 120 ns VDD = 2.4 V to 3.0 V, 10% to 90%

tFallS Fall time, slow strong mode, Cload = 50 pF 18 40 120 ns VDD = 2.4 V to 3.0 V, 10% to 90%

Table 26.  5-V and 3.3-V AC Amplifier Specifications

Symbol Description Min Typ Max Units

tCOMP1 Comparator mode response time, 50 mVpp signal centered on Ref – – 100 ns

tCOMP2 Comparator mode response time, 2.5 V input, 0.5 V overdrive – – 300 ns

Table 27.  2.7-V AC Amplifier Specifications

Symbol Description Min Typ Max Units

tCOMP1 Comparator mode response time, 50 mVpp signal centered on Ref – – 600 ns

tCOMP2 Comparator mode response time, 1.5 V input, 0.5 V overdrive – – 300 ns

TFallF
TFallS

TRiseF
TRiseS

90%

10%

GPIO
Pin
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Table 29.  2.7-V AC Digital Block Specifications

Function Description Min Typ Max Units Notes

All 
functions

Block input clock frequency – – 12.7 MHz 2.4 V < VDD < 3.0 V.

Timer Capture pulse width 100[28] – – ns

Input clock frequency, with or without capture – – 12.7 MHz

Counter Enable input pulse width 100 – – ns

Input clock frequency, no enable input – – 12.7 MHz

Input clock frequency, enable input – – 12.7 MHz

Dead band Kill pulse width:

Asynchronous restart mode 20 – – ns

Synchronous restart mode 100 – – ns

Disable mode 100 – – ns

Input clock frequency – – 12.7 MHz

CRCPRS
(PRS mode)

Input clock frequency – – 12.7 MHz

CRCPRS
(CRC mode)

Input clock frequency – – 12.7 MHz

SPIM Input clock frequency – – 6.35 MHz The SPI serial clock (SCLK) 
frequency is equal to the input clock 
frequency divided by 2.

SPIS Input clock (SCLK) frequency – – 4.1 MHz

Width of SS_ Negated between transmissions 100 – – ns

Transmitter Input clock frequency – – 12.7 MHz The baud rate is equal to the input 
clock frequency divided by 8.

Receiver Input clock frequency – – 12.7 MHz The baud rate is equal to the input 
clock frequency divided by 8.

Note
28. 100 ns minimum input pulse width is based on the input synchronizers running at 12 MHz (84 ns nominal period).
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AC External Clock Specifications

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

 

  

Table 30.  5-V AC External Clock Specifications

Symbol Description Min Typ Max Units Notes

FOSCEXT Frequency 0.093 – 24.6 MHz

– High period 20.6 – 5300 ns

– Low period 20.6 – – ns

– Power-up IMO to switch 150 – – µs

Table 31.  3.3-V AC External Clock Specifications

Symbol Description Min Typ Max Units Notes

FOSCEXT Frequency with CPU clock divide by 1 0.093 – 12.3 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.

FOSCEXT Frequency with CPU clock divide by 2 or 
greater

0.186 – 24.6 MHz If the frequency of the external clock is 
greater than 12 MHz, the CPU clock 
divider must be set to 2 or greater. In this 
case, the CPU clock divider ensures 
that the fifty percent duty cycle 
requirement is met.

– 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 – – µs

Table 32.  2.7-V AC External Clock Specifications

Symbol Description Min Typ Max Units Notes

FOSCEXT Frequency with CPU clock divide by 1 0.093 – 6.060 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 
greater

0.186 – 12.12 MHz If the frequency of the external clock is 
greater than 3 MHz, the CPU clock 
divider must be set to 2 or greater. In this 
case, the CPU clock divider ensures 
that the fifty percent duty cycle 
requirement is met.

– High period with CPU clock divide by 1 83.4 – 5300 ns

– Low period with CPU clock divide by 1 83.4 – – ns

– Power-up IMO to switch 150 – – µs



CY8C21123/CY8C21223/CY8C21323

Document Number: 38-12022 Rev. AA Page 32 of 47

Figure 16.  16-Pin (150-Mil) SOIC

Figure 17.  16-Pin QFN with no E-Pad 

51-85068 *E

001-09116 *J
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Figure 18.  20-pin SSOP (210 Mils) O20.21 Package Outline, 51-85077 

Figure 19.  24-Pin (4  4) QFN (Punched)

51-85077 *F

51-85203 *D
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Figure 20.  24-Pin (4  4) QFN (Sawn)

Important Note For information on the preferred dimensions for mounting QFN packages, refer the application note, 
Application Notes for Surface Mount Assembly of Amkor's MicroLeadFrame (MLF) Packages available at http://www.amkor.com. 

Note that pinned vias for thermal conduction are not required for the low power 24, 32, and 48-pin QFN PSoC devices.

001-13937 *F

http://www.amkor.com
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Thermal Impedances 

Solder Reflow Specifications

Table 37 shows the solder reflow temperature limits that must not be exceeded. 

Table 36.  Thermal Impedances per Package

Package Typical JA 
[31]

8-pin SOIC 186 °C/W

16-pin SOIC 125 °C/W

16-pin QFN 46 °C/W

20-pin SSOP 117 °C/W

24-pin QFN[32] 40 °C/W

Table 37.  Solder Reflow Specifications

Package Maximum Peak Temperature (TC) Maximum Time above TC – 5 °C

8-pin SOIC 260 °C 30 seconds

16-pin SOIC 260 °C 30 seconds

16-pin QFN 260 °C 30 seconds

20-pin SSOP 260 °C 30 seconds

24-pin QFN 260 °C 30 seconds

Notes
31. TJ = TA + POWER × JA 
32. To achieve the thermal impedance specified for the QFN package, refer to "Application Notes for Surface Mount Assembly of Amkor's MicroLeadFrame (MLF) 

Packages" available at http://www.amkor.com.
33. Higher temperatures may be required based on the solder melting point. Typical temperatures for solder are 220+/-5 °C with Sn-Pb or 245+/-5 °C with Sn-Ag-Cu 

paste. Refer to the solder manufacturer specifications.

http://www.amkor.com
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shift register A memory storage device that sequentially shifts a word either left or right to output a stream of serial data.

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

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

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

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

synchronous 1. A signal whose data is not acknowledged or acted upon until the next active edge of a clock signal.

2. A system whose operation is synchronized by a clock signal.

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

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

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

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

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

VSS A name for a power net meaning "voltage source." The most negative power supply signal.

watchdog timer A timer that must be serviced periodically. If it is not serviced, the CPU resets after a specified period of time.

Glossary (continued)
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Errata

This section describes the errata for the CY8C21x23 PSoC® programmable system-on-chip family. Details include errata trigger 
conditions, scope of impact, available workarounds, and silicon revision applicability. 

Contact your local Cypress Sales Representative if you have questions.

Part Numbers Affected

CY8C21123 Qualification Status

Product Status: Production

CY8C21123 Errata Summary

The following table defines the errata applicability to available CY8C21123 family devices. An "X" indicates that the errata pertains to 
the selected device.

Note Errata items, in the table below, are hyperlinked. Click on any item entry to jump to its description.

1. Internal Main Oscillator (IMO) Tolerance Deviation at Temperature Extremes

■ Problem Definition
Asynchronous Digital Communications Interfaces may fail framing beyond 0 to 70 °C. This problem does not affect end-product
usage between 0 and 70 °C.

■ Parameters Affected
The IMO frequency tolerance. The worst case deviation when operated below 0 °C and above +70 °C and within the upper
and lower datasheet temperature range is ±5%. 

■ Trigger Condition(S)
The asynchronous Rx/Tx clock source IMO frequency tolerance may deviate beyond the data sheet limit of ±2.5% when
operated beyond the temperature range of 0 to +70 °C.

■ Scope of Impact
This problem may affect UART, IrDA, and FSK implementations.

■ Workaround
Implement a quartz crystal stabilized clock source on at least one end of the asynchronous digital communications interface.

■ Fix Status
No silicon fix is planned. The workaround mentioned above should be used.

Part Number Ordering Information

CY8C21123

CY8C21123-24SXI 

CY8C21123-24SXIT

CY8C21223-24SXI

CY8C21223-24SXIT

CY8C21323-24PVXI

CY8C21323-24PVXIT

CY8C21323-24LFXI

CY8C21323-24LFXIT

CY8C21323-24LQXI

CY8C21323-24LQXIT

Items Part Number Silicon Revision Fix Status

[1.] Internal Main Oscillator (IMO) Tolerance Deviation at 
Temperature Extremes CY8C21123 A No silicon fix is planned. 

Workaround is required.
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