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Welcome to E-XFL.COM

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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Analog System
The Analog System is composed of six configurable blocks, each
comprised of an opamp circuit allowing the creation of complex
analog signal flows. Analog peripherals are very flexible and can
be customized to support specific application requirements.
Some of the more common PSoC analog functions (most
available as user modules) are:

■ Analog-to-digital converters (up to two, with 6 to 14-bit 
resolution, selectable as Incremental, Delta Sigma, and SAR)

■ Filters (two and four pole band-pass, low-pass, and notch)

■ Amplifiers (up to two, with selectable gain to 48x)

■ Instrumentation amplifiers (one with selectable gain to 93x)

■ Comparators (up to two, with 16 selectable thresholds) 

■ DACs (up to two, with 6 to 9-bit resolution)

■ Multiplying DACs (up to two, with 6- to 9-bit resolution)

■ High current output drivers (two with 30 mA drive as a Core 
Resource)

■ 1.3V reference (as a System Resource)

■ DTMF dialer

■ Modulators

■ Correlators

■ Peak detectors

■ Many other topologies possible
Analog blocks are provided in columns of three, which includes
one CT (Continuous Time) and two SC (Switched Capacitor)
blocks. The number of blocks is dependant on the device family
which is detailed in the table PSoC Device Characteristics on
page 4.

Figure 2.  Analog System Block Diagram 

ACB00 ACB01

Block Array

Array Input Configuration

ACI1[1:0]

ASD20

ACI0[1:0]

P0[6]

P0[4]

P0[2]

P0[0]

P2[2]

P2[0]

P2[6]

P2[4]

R
ef

In
AG

N
D

In

P0[7]

P0[5]

P0[3]

P0[1]

P2[3]

P2[1]

Reference 
Generators

AGNDIn
RefIn
Bandgap

RefHi
RefLo
AGND

ASD11

ASC21

ASC10

Interface to 
Digital System

M8C Interface (Address Bus, Data Bus, Etc.)

Analog Reference

[+] Feedback 

http://ccc01.opinionlab.com/o.asp?id=wRiLHxlo&prev=docurate_38-12011_pdf_p_3


CY8C24123
CY8C24223, CY8C24423

Document Number: 38-12011  Rev. *G Page 9 of 43

28-Pin Part Pinout 

Table 5.  28-Pin Part Pinout (PDIP, SSOP, SOIC)

Pin 
No.

Type Pin 
Name Description

Figure 8.  CY8C24423 28-Pin PSoC Device 
Digital Analog

1 IO I P0[7] Analog column mux input
2 IO IO P0[5] Analog column mux input and column 

output
3 IO IO P0[3] Analog column mux input and column 

output
4 IO I P0[1] Analog column mux input.
5 IO P2[7]
6 IO P2[5]
7 IO I P2[3] Direct switched capacitor block input
8 IO I P2[1] Direct switched capacitor block input
9 Power SMP Switch Mode Pump (SMP) connection to 

external components required
10 IO P1[7] I2C Serial Clock (SCL)
11 IO P1[5] I2C Serial Data (SDA)
12 IO P1[3]
13 IO P1[1] Crystal Input (XTALin), I2C Serial Clock 

(SCL)
14 Power Vss Ground connection
15 IO P1[0] Crystal Output (XTALout), I2C Serial 

Data (SDA)
16 IO P1[2]
17 IO P1[4] Optional External Clock Input (EXTCLK)
18 IO P1[6] 
19 Input XRES Active high external reset with internal 

pull down
20 IO I P2[0] Direct switched capacitor block input
21 IO I P2[2] Direct switched capacitor block input
22 IO P2[4] External Analog Ground (AGND)
23 IO P2[6] External Voltage Reference (VRef)
24 IO I P0[0] Analog column mux input
25 IO I P0[2] Analog column mux input
26 IO I P0[4] Analog column mux input
27 IO I P0[6] Analog column mux input
28 Power Vdd Supply voltage

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

AI, P0[7]
 AIO, P0[5]
 AIO, P0[3]
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Vdd
P0[6], AI
P0[4], AI
P0[2], AI
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Register Reference
This section lists the registers of the CY8C27xxx PSoC device
by way of mapping tables, in offset order. For detailed register
information, reference the PSoC Programmable
System-on-Chip Technical Reference Manual.

Register Conventions

Abbreviations Used

The register conventions specific to this section are listed in the
following table.  

Register Mapping Tables
The PSoC device has a total register address space of 512
bytes. The register space is also referred to as IO space and is
broken into two parts. The XOI bit in the Flag register determines
which bank the user is currently in. When the XOI bit is set, the
user is said to be in the “extended” address space or the “config-
uration” registers.
Note  In the following register mapping tables, blank fields are
Reserved and must not be accessed.

Table 7.  Abbreviations

Convention Description
RW Read and write register or bit(s)
R Read register or bit(s)
W Write register or bit(s)
L Logical register or bit(s)
C Clearable register or bit(s)
# Access is bit specific

[+] Feedback 
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DCB03DR2 2E RW 6E AE ACC_DR3 EE RW

DCB03CR0 2F # 6F AF ACC_DR2 EF RW

30 ACB00CR3 70 RW RDI0RI B0 RW F0

31 ACB00CR0 71 RW RDI0SYN B1 RW F1

32 ACB00CR1 72 RW RDI0IS B2 RW F2

33 ACB00CR2 73 RW RDI0LT0 B3 RW F3

34 ACB01CR3 74 RW RDIOLT1 B4 RW F4

35 ACB01CR0 75 RW RDI0RO0 B5 RW F5

36 ACB01CR1 76 RW RDI0RO1 B6 RW F6

37 ACB01CR2 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 8.  Register Map Bank 0 Table: User Space  (continued)
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Blank fields are Reserved and must not be accessed. # Access is bit specific.

Table 9.  Register Map Bank 1 Table: Configuration Space 
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PRT0DM0 00 RW 40 ASC10CR0 80 RW C0

PRT0DM1 01 RW 41 ASC10CR1 81 RW C1

PRT0IC0 02 RW 42 ASC10CR2 82 RW C2

PRT0IC1 03 RW 43 ASC10CR3 83 RW C3

PRT1DM0 04 RW 44 ASD11CR0 84 RW C4

PRT1DM1 05 RW 45 ASD11CR1 85 RW C5

PRT1IC0 06 RW 46 ASD11CR2 86 RW C6

PRT1IC1 07 RW 47 ASD11CR3 87 RW C7

PRT2DM0 08 RW 48 88 C8

PRT2DM1 09 RW 49 89 C9

PRT2IC0 0A RW 4A 8A CA

PRT2IC1 0B RW 4B 8B CB

0C 4C 8C CC

0D 4D 8D CD

0E 4E 8E CE

0F 4F 8F CF

10 50 ASD20CR0 90 RW GDI_O_IN D0 RW

11 51 ASD20CR1 91 RW GDI_E_IN D1 RW

12 52 ASD20CR2 92 RW GDI_O_OU D2 RW

13 53 ASD20CR3 93 RW GDI_E_OU D3 RW

14 54 ASC21CR0 94 RW D4

15 55 ASC21CR1 95 RW D5

16 56 ASC21CR2 96 RW D6

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

[+] Feedback 

http://ccc01.opinionlab.com/o.asp?id=wRiLHxlo&prev=docurate_38-12011_pdf_p_13


CY8C24123
CY8C24223, CY8C24423

Document Number: 38-12011  Rev. *G Page 14 of 43

17 57 ASC21CR3 97 RW D7

18 58 98 D8

19 59 99 D9

1A 5A 9A DA

1B 5B 9B DB

1C 5C 9C DC

1D 5D 9D OSC_GO_EN DD RW

1E 5E 9E OSC_CR4 DE RW

1F 5F 9F OSC_CR3 DF RW

DBB00FN 20 RW CLK_CR0 60 RW A0 OSC_CR0 E0 RW

DBB00IN 21 RW CLK_CR1 61 RW A1 OSC_CR1 E1 RW

DBB00OU 22 RW ABF_CR0 62 RW A2 OSC_CR2 E2 RW

23 AMD_CR0 63 RW A3 VLT_CR E3 RW

DBB01FN 24 RW 64 A4 VLT_CMP E4 R

DBB01IN 25 RW 65 A5 E5

DBB01OU 26 RW AMD_CR1 66 RW A6 E6

27 ALT_CR0 67 RW A7 E7

DCB02FN 28 RW 68 A8 IMO_TR E8 W

DCB02IN 29 RW 69 A9 ILO_TR E9 W

DCB02OU 2A RW 6A AA BDG_TR EA RW

2B 6B AB ECO_TR EB W

DCB03FN 2C RW 6C AC EC

DCB03IN 2D RW 6D AD ED

DCB03OU 2E RW 6E AE EE

2F 6F AF EF

30 ACB00CR3 70 RW RDI0RI B0 RW F0

31 ACB00CR0 71 RW RDI0SYN B1 RW F1

32 ACB00CR1 72 RW RDI0IS B2 RW F2

33 ACB00CR2 73 RW RDI0LT0 B3 RW F3

34 ACB01CR3 74 RW RDIOLT1 B4 RW F4

35 ACB01CR0 75 RW RDI0RO0 B5 RW F5

36 ACB01CR1 76 RW RDI0RO1 B6 RW F6

37 ACB01CR2 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  (continued)
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Blank fields are Reserved and must not be accessed. # Access is bit specific.
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Electrical Specifications
This section presents the DC and AC electrical specifications of the CY8C24x23 PSoC device. For latest electrical specifications,
http://www.cypress.com.
Specifications are valid for -40oC ≤ TA ≤ 85oC and TJ ≤ 100oC, except where noted. Specifications for devices running at greater than
12 MHz are valid for -40oC ≤ TA ≤ 70oC and TJ ≤ 82oC.

Figure 10.  Voltage versus Operating Frequency

The following table lists the units of measure that are used in this section. 

Table 10.  Units of Measure

Symbol Unit of Measure Symbol Unit of Measure
°C degree Celsius μW micro watts
dB decibels mA milli-ampere
fF femto farad ms milli-second
Hz hertz mV milli-volts
KB 1024 bytes nA nano ampere
Kbit 1024 bits ns nanosecond
kHz kilohertz nV nanovolts
kΩ kilohm W ohm
MHz megahertz pA pico ampere
MΩ megaohm pF pico farad
μA micro ampere pp peak-to-peak
μF micro farad ppm parts per million
μH micro henry ps picosecond
μs microsecond sps samples per second
μV micro volts s sigma: one standard deviation
μVrms micro volts root-mean-square V volts

5.25

4.75

3.00

93 kHz 12 MHz 24 MHzCPU Frequency

Vdd Voltage

Valid

Operating

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

Operating Temperature  

Table 11.  Absolute Maximum Ratings

Symbol Description Min Typ Max Units Notes
TSTG Storage Temperature -55 – +100 oC Higher storage temperatures 

reduce data retention time.
TA Ambient Temperature with Power Applied -40 – +85 oC
Vdd Supply Voltage on Vdd Relative to Vss -0.5 – +6.0 V
VIO DC Input Voltage Vss - 0.5 – Vdd + 0.5 V
– DC Voltage Applied to Tri-state Vss - 0.5 – Vdd + 0.5 V
IMIO Maximum Current into any Port Pin -25 – +50 mA
IMAIO Maximum Current into any Port Pin Configured 

as Analog Driver
-50 – +50 mA

– Static Discharge Voltage 2000 – – V
– Latch-up Current – – 200 mA

Table 12.  Operating Temperature

Symbol Description Min Typ Max Units Notes
TA Ambient Temperature -40 – +85 oC
TJ Junction Temperature -40 – +100 oC The temperature rise from ambient 

to junction is package specific. See 
Thermal Impedances per Package 
on page 41. The user must limit the 
power consumption to comply with 
this requirement.
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GOLOA Open Loop Gain
Power = Low
Power = Medium
Power = High

60
60
80

– – dB Specification is appli-
cable at high power. For 
all other bias modes 
(except high power, high 
opamp bias), minimum is 
60 dB.

VOHIGHOA High Output Voltage Swing (worst case internal load)
Power = Low
Power = Medium
Power = High

Vdd - 0.2
Vdd - 0.2
Vdd - 0.5

–
–
–

–
–
–

V
V
V

VOLOWOA Low Output Voltage Swing (worst case internal load)
Power = Low
Power = Medium
Power = High

–
–
–

–
–
–

0.2
0.2
0.5

V
V
V

ISOA Supply Current (including associated AGND buffer)
Power = Low
Power = Low, Opamp Bias = High
Power = Medium
Power = Medium, Opamp Bias = High
Power = High
Power = High, Opamp Bias = High

–
–
–
–
–
–

150
300
600

1200
2400
4600

200
400
800

1600
3200
6400

μA
μA
μA
μA
μA
μA

PSRROA Supply Voltage Rejection Ratio 60 – – dB

Table 15.  5V DC Operational Amplifier Specifications  (continued)

Symbol Description Min Typ Max Units Notes
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Table 16.  3.3V DC Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes
VOSOA Input Offset Voltage (absolute value) Low Power

Input Offset Voltage (absolute value) Mid Power
High Power is 5 Volt Only

–
–

1.65 
1.32 

10 
8 

mV 
mV 

TCVOSOA Average Input Offset Voltage Drift – 7.0 35.0 μV/oC
IEBOA Input Leakage Current (Port 0 Analog Pins) – 20 – pA Gross tested to 1 μA.
CINOA Input Capacitance (Port 0 Analog Pins) – 4.5 9.5 pF Package and pin 

dependent. Temp = 25oC.
VCMOA Common Mode Voltage Range 0.2 – Vdd - 0.2 V The common-mode input 

voltage range is 
measured through an 
analog output buffer. The 
specification includes the 
limitations imposed by the 
characteristics of the 
analog output buffer.

GOLOA Open Loop Gain
Power = Low
Power = Medium
Power = High

60
60
80

– – dB Specification is applicable 
at high power. For all 
other bias modes (except 
high power, high opamp 
bias), minimum is 60 dB.

VOHIGHOA High Output Voltage Swing (worst case internal load)
Power = Low
Power = Medium
Power = High is 5V only

Vdd - 0.2
Vdd - 0.2
Vdd - 0.2

–
–
–

–
–
–

V
V
V

VOLOWOA Low Output Voltage Swing (worst case internal load)
Power = Low
Power = Medium
Power = High

–
–
–

–
–
–

0.2
0.2
0.2

V
V
V

ISOA Supply Current (including associated AGND buffer)
Power = Low
Power = Low, Opamp Bias = High
Power = Medium
Power = Medium, Opamp Bias = High
Power = High
Power = High, Opamp Bias = High

–
–
–
–
–
–

150
300
600
1200
2400
4600

200
400
800
1600
3200
6400

μA
μA
μA
μA
μA
μA

PSRROA Supply Voltage Rejection Ratio 50 – – dB
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DC Analog Output Buffer Specifications
The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C ≤ TA ≤ 85°C, or 3.0V to 3.6V and -40°C ≤ TA ≤ 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and
are for design guidance only or unless otherwise specified. 

Table 17.  5V DC Analog Output Buffer Specifications

Symbol Description Min Typ Max Units
VOSOB Input Offset Voltage (Absolute Value) – 3 12 mV
TCVOSOB Average Input Offset Voltage Drift – +6 – μV/°C
VCMOB Common-Mode Input Voltage Range 0.5 – Vdd - 1.0 V
ROUTOB Output Resistance

Power = Low
Power = High

–
–

1
1

–
–

W
W

VOHIGHOB High Output Voltage Swing (Load = 32 ohms to Vdd/2)
Power = Low
Power = High

0.5 x Vdd + 1.1
0.5 x Vdd + 1.1

–
–

–
–

V
V

VOLOWOB Low Output Voltage Swing (Load = 32 ohms to Vdd/2)
Power = Low
Power = High

–
–

–
–

0.5 x Vdd - 1.3
0.5 x Vdd - 1.3

V
V

ISOB Supply Current Including Bias Cell (No Load)
Power = Low
Power = High

–
–

1.1
2.6

5.1
8.8

mA
mA

PSRROB Supply Voltage Rejection Ratio 60 – – dB

Table 18.  3.3V DC Analog Output Buffer Specifications

Symbol Description Min Typ Max Units
VOSOB Input Offset Voltage (Absolute Value) – 3 12 mV
TCVOSOB Average Input Offset Voltage Drift – +6 – μV/°C
VCMOB Common-Mode Input Voltage Range 0.5 - Vdd - 1.0 V
ROUTOB Output Resistance

Power = Low
Power = High

–
–

1
1

–
–

W
W

VOHIGHOB High Output Voltage Swing (Load = 1K ohms to Vdd/2)
Power = Low
Power = High

0.5 x Vdd + 1.0
0.5 x Vdd + 1.0

–
–

–
–

V
V

VOLOWOB Low Output Voltage Swing (Load = 1K ohms to Vdd/2)
Power = Low
Power = High

–
–

–
–

0.5 x Vdd - 1.0
0.5 x Vdd - 1.0

V
V

ISOB Supply Current Including Bias Cell (No Load)
Power = Low
Power = High –

0.8
2.0

2.0
4.3

mA
mA

PSRROB Supply Voltage Rejection Ratio 50 – – dB
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DC Analog Reference Specifications
The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C ≤ TA ≤ 85°C, or 3.0V to 3.6V and -40°C ≤ TA ≤ 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and
are for design guidance only or unless otherwise specified.
The guaranteed specifications are measured through the Analog Continuous Time PSoC blocks. The power levels for AGND refer to
the power of the Analog Continuous Time PSoC block. The power levels for RefHi and RefLo refer to the Analog Reference Control
register. The limits stated for AGND include the offset error of the AGND buffer local to the Analog Continuous Time PSoC block. 
Note Avoid using P2[4] for digital signaling when using an analog resource that depends on the Analog Reference. Some coupling
of the digital signal may appear on the AGND.
Table 20.  5V DC Analog Reference Specifications

Symbol Description Min Typ Max Units
BG Bandgap Voltage Reference 1.274 1.30 1.326 V
– AGND = Vdd/2a

  CT Block Power = High

a. AGND tolerance includes the offsets of the local buffer in the PSoC block. Bandgap voltage is 1.3V ± 2%.

Vdd/2 - 0.043 Vdd/2 - 0.025 Vdd/2 + 0.003 V
– AGND = 2 x BandGapa

  CT Block Power = High 2 x BG - 0.048 2 x BG - 0.030 2 x BG + 0.024 V
– AGND = P2[4] (P2[4] = Vdd/2)a

  CT Block Power = High P2[4] - 0.013 P2[4] P2[4] + 0.014 V
– AGND = BandGapa

  CT Block Power = High BG - 0.009 BG + 0.008 BG + 0.016 V
– AGND = 1.6 x BandGapa

  CT Block Power = High 1.6 x BG - 0.022 1.6 x BG - 0.010 1.6 x BG + 0.018 V
– AGND Column to Column Variation (AGND = 

Vdd/2)a
  CT Block Power = High

-0.034 0.000 0.034 V

– RefHi = Vdd/2 + BandGap
  Ref Control Power = High Vdd/2 + BG - 0.140 Vdd/2 + BG - 0.018 Vdd/2 + BG + 

0.103
V

– RefHi = 3 x BandGap
  Ref Control Power = High 3 x BG - 0.112 3 x BG - 0.018 3 x BG + 0.076 V

– RefHi = 2 x BandGap + P2[6] (P2[6] = 1.3V)
  Ref Control Power = High 2 x BG + P2[6] - 

0.113
2 x BG + P2[6] - 

0.018
2 x BG + P2[6] + 

0.077
V

– RefHi = P2[4] + BandGap (P2[4] = Vdd/2)
  Ref Control Power = High P2[4] + BG - 0.130 P2[4] + BG - 0.016 P2[4] + BG + 0.098 V

– RefHi = P2[4] + P2[6] (P2[4] = Vdd/2, P2[6] = 1.3V)
  Ref Control Power = High P2[4] + P2[6] - 0.133 P2[4] + P2[6] - 

0.016
P2[4] + P2[6]+ 

0.100
V

– RefHi = 3.2 x BandGap
  Ref Control Power = High 3.2 x BG - 0.112 3.2 x BG 3.2 x BG + 0.076 V

– RefLo = Vdd/2 – BandGap
  Ref Control Power = High Vdd/2 - BG - 0.051 Vdd/2 - BG + 0.024 Vdd/2 - BG + 0.098 V

– RefLo = BandGap
  Ref Control Power = High BG - 0.082 BG + 0.023 BG + 0.129 V

– RefLo = 2 x BandGap - P2[6] (P2[6] = 1.3V)
  Ref Control Power = High 2 x BG - P2[6] - 

0.084
2 x BG - P2[6] + 

0.025
2 x BG - P2[6] + 

0.134
V

– RefLo = P2[4] – BandGap (P2[4] = Vdd/2)
  Ref Control Power = High P2[4] - BG - 0.056 P2[4] - BG + 0.026 P2[4] - BG + 0.107 V

– RefLo = P2[4]-P2[6] (P2[4] = Vdd/2, P2[6] = 1.3V)
  Ref Control Power = High P2[4] - P2[6] - 0.057 P2[4] - P2[6] + 

0.026
P2[4] - P2[6] + 

0.110
V
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Table 21.  3.3V DC Analog Reference Specifications

Symbol Description Min Typ Max Units
BG Bandgap Voltage Reference 1.274 1.30 1.326 V
– AGND = Vdd/2a

  CT Block Power = High Vdd/2 - 0.037 Vdd/2 - 0.020 Vdd/2 + 0.002 V
– AGND = 2 x BandGapa

  CT Block Power = High
Not Allowed

– AGND = P2[4] (P2[4] = Vdd/2)
  CT Block Power = High P2[4] - 0.008 P2[4] + 0.001 P2[4] + 0.009 V

– AGND = BandGapa

  CT Block Power = High BG - 0.009 BG + 0.005 BG + 0.015 V
– AGND = 1.6 x BandGapa

  CT Block Power = High 1.6 x BG - 0.027 1.6 x BG - 0.010 1.6 x BG + 0.018 V
– AGND Column to Column Variation (AGND = Vdd/2)a

  CT Block Power = High -0.034 0.000 0.034 mV
– RefHi = Vdd/2 + BandGap

  Ref Control Power = High
Not Allowed

– RefHi = 3 x BandGap
  Ref Control Power = High

Not Allowed

– RefHi = 2 x BandGap + P2[6] (P2[6] = 0.5V)
  Ref Control Power = High

Not Allowed

– RefHi = P2[4] + BandGap (P2[4] = Vdd/2)
  Ref Control Power = High

Not Allowed

– RefHi = P2[4] + P2[6] (P2[4] = Vdd/2, P2[6] = 0.5V)
  Ref Control Power = High P2[4] + P2[6] - 

0.075
P2[4] + P2[6] - 

0.009
P2[4] + P2[6] + 

0.057
V

– RefHi = 3.2 x BandGap
  Ref Control Power = High

Not Allowed

– RefLo = Vdd/2 - BandGap
  Ref Control Power = High

Not Allowed

– RefLo = BandGap
  Ref Control Power = High

Not Allowed

– RefLo = 2 x BandGap - P2[6] (P2[6] = 0.5V)
  Ref Control Power = High

Not Allowed

– RefLo = P2[4] – BandGap (P2[4] = Vdd/2)
  Ref Control Power = High

Not Allowed

– RefLo = P2[4]-P2[6] (P2[4] = Vdd/2, P2[6] = 0.5V)
  Ref Control Power = High P2[4] - P2[6] - 

0.048
P2[4]- P2[6] + 

0.022
P2[4] - P2[6] + 

0.092
V

a. AGND tolerance includes the offsets of the local buffer in the PSoC block. Bandgap voltage is 1.3V ± 2%

[+] Feedback 

http://ccc01.opinionlab.com/o.asp?id=wRiLHxlo&prev=docurate_38-12011_pdf_p_24


CY8C24123
CY8C24223, CY8C24423

Document Number: 38-12011  Rev. *G Page 27 of 43

AC Electrical Characteristics

AC Chip-Level Specifications
The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C ≤ TA ≤ 85°C, or 3.0V to 3.6V and -40°C ≤ TA ≤ 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and
are for design guidance only or unless otherwise specified.  

Table 25.  AC Chip-Level Specifications

Symbol Description Min Typ Max Units Notes
FIMO Internal Main Oscillator Frequency 23.4 24 24.6a MHz Trimmed. Using factory trim 

values.
FCPU1 CPU Frequency (5V Nominal) 0.93 24 24.6a,b

a. 4.75V < Vdd < 5.25V.
b. Accuracy derived from Internal Main Oscillator with appropriate trim for Vdd range.

MHz
FCPU2 CPU Frequency (3.3V Nominal) 0.93 12 12.3b,c

c. 3.0V < Vdd < 3.6V. See Application Note AN2012 “Adjusting PSoC Microcontroller Trims for Dual Voltage-Range Operation” for information on trimming for opera-
tion at 3.3V.

MHz
F48M Digital PSoC Block Frequency 0 48 49.2a,b,d

d. See the individual user module data sheets for information on maximum frequencies for user modules.

MHz Refer to the AC Digital Block 
Specifications.

F24M Digital PSoC Block Frequency 0 24 24.6b,e,d

e. 3.0V < 5.25V.

MHz
F32K1 Internal Low Speed Oscillator Frequency 15 32 64 kHz
F32K2 External Crystal Oscillator – 32.768 – kHz Accuracy is capacitor and 

crystal dependent. 50% duty 
cycle.

FPLL PLL Frequency – 23.986 – MHz Is a multiple (x732) of crystal 
frequency.

Jitter24M2 24 MHz Period Jitter (PLL) – – 600 ps
TPLLSLEW PLL Lock Time 0.5 – 10 ms
TPLLSLEWSLOW PLL Lock Time for Low Gain Setting 0.5 – 50 ms
TOS External Crystal Oscillator Startup to 1% – 1700 2620 ms
TOSACC External Crystal Oscillator Startup to 100 ppm – 2800 3800f

f. The crystal oscillator frequency is within 100 ppm of its final value by the end of the Tosacc period. Correct operation assumes a properly loaded 1 uW maximum 
drive level 32.768 kHz crystal. 3.0V ≤ Vdd ≤ 5.5V, -40 oC ≤ TA ≤ 85 oC.

ms
Jitter32k 32 kHz Period Jitter – 100 ns
TXRST External Reset Pulse Width 10 – – μs
DC24M 24 MHz Duty Cycle 40 50 60 %
Step24M 24 MHz Trim Step Size – 50 – kHz
Fout48M 48 MHz Output Frequency 46.8 48.0 49.2a,c MHz Trimmed. Using factory trim 

values.
Jitter24M1 24 MHz Period Jitter (IMO) – 600 ps
FMAX Maximum frequency of signal on row input or 

row output.
– – 12.3 MHz

TRAMP Supply Ramp Time 0 – – μs
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AC General Purpose IO Specifications
The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C ≤ TA ≤ 85°C, or 3.0V to 3.6V and -40°C ≤ TA ≤ 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and
are for design guidance only or unless otherwise specified. 

Figure 17.  GPIO Timing Diagram 

Table 26.  AC GPIO Specifications
Symbol Description Min Typ Max Units Notes

FGPIO GPIO Operating Frequency 0 – 12 MHz
TRiseF Rise Time, Normal Strong Mode, Cload = 50 pF 3 – 18 ns Vdd = 4.5 to 5.25V, 10% - 90%
TFallF Fall Time, Normal Strong Mode, Cload = 50 pF 2 – 18 ns Vdd = 4.5 to 5.25V, 10% - 90%
TRiseS Rise Time, Slow Strong Mode, Cload = 50 pF 10 27 – ns Vdd = 3 to 5.25V, 10% - 90%
TFallS Fall Time, Slow Strong Mode, Cload = 50 pF 10 22 – ns Vdd = 3 to 5.25V, 10% - 90%

TFallF
TFallS

TRiseF
TRiseS

90%

10%

GPIO
Pin
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Table 28.  3.3V AC Operational Amplifier Specifications
Symbol Description Min Typ Max Units Notes

TROA Rising Settling Time from 80% of ΔV to 0.1% of ΔV 
(10 pF load, Unity Gain)
Power = Low 
Power = Low, Opamp Bias = High
Power = Medium
Power = Medium, Opamp Bias = High
Power = High (3.3 Volt High Bias Operation not 
supported)
Power = High, Opamp Bias = High (3.3 Volt High 
Power, High Opamp Bias not supported)

–
–
–
–
–

–

–

–
–

–

3.92

0.72
–

–

μs
μs
μs
μs
μs

μs

Specification maximums for 
low power and high opamp 
bias, medium power, and 
medium power and high 
opamp bias levels are 
between low and high power 
levels.

TSOA Falling Settling Time from 20% of ΔV to 0.1% of ΔV 
(10 pF load, Unity Gain)
Power = Low 
Power = Low, Opamp Bias = High
Power = Medium
Power = Medium, Opamp Bias = High
Power = High (3.3 Volt High Bias Operation not 
supported)
Power = High, Opamp Bias = High (3.3 Volt High 
Power, High Opamp Bias not supported)

–
–
–
–
–

–

–

–
–

–

5.41

0.72
–

–

μs
μs
μs
μs
μs

μs

Specification maximums for 
low power and high opamp 
bias, medium power, and 
medium power and high 
opamp bias levels are 
between low and high power 
levels.

SRROA Rising Slew Rate (20% to 80%) (10 pF load, Unity Gain)
Power = Low 
Power = Low, Opamp Bias = High
Power = Medium
Power = Medium, Opamp Bias = High
Power = High (3.3 Volt High Bias Operation not 
supported)
Power = High, Opamp Bias = High (3.3 Volt High 
Power, High Opamp Bias not supported)

0.31

2.7
–

–

–

–
–

–

–

–

V/μs
V/μs
V/μs
V/μs
V/μs

V/μs

Specification minimums for 
low power and high opamp 
bias, medium power, and 
medium power and high 
opamp bias levels are 
between low and high power 
levels.

SRFOA Falling Slew Rate(20% to 80%) (10 pF load, Unity Gain)
Power = Low 
Power = Low, Opamp Bias = High
Power = Medium
Power = Medium, Opamp Bias = High
Power = High (3.3 Volt High Bias Operation not 
supported)
Power = High, Opamp Bias = High (3.3 Volt High 
Power, High Opamp Bias not supported)

0.24

1.8
–

–

–

–
–

–

–

–

V/μs
V/μs
V/μs
V/μs
V/μs

V/μs

Specification minimums for 
low power and high opamp 
bias, medium power, and 
medium power and high 
opamp bias levels are 
between low and high power 
levels.

BWOA Gain Bandwidth Product 
Power = Low 
Power = Low, Opamp Bias = High
Power = Medium
Power = Medium, Opamp Bias = High
Power = High (3.3 Volt High Bias Operation not 
supported)
Power = High, Opamp Bias = High (3.3 Volt High Power, 
High Opamp Bias not supported)

0.67

2.8
–

–

–

–
–

–

–

–

MHz
MHz
MHz
MHz
MHz

MHz

Specification minimums for 
low power and high opamp 
bias, medium power, and 
medium power and high 
opamp bias levels are 
between low and high power 
levels.

ENOA Noise at 1 kHz (Power = Medium, Opamp Bias = High) – 200 – nV/rt-Hz
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AC Digital Block Specifications
The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and -40°C ≤ TA ≤ 85°C, or 3.0V to 3.6V and -40°C ≤ TA ≤ 85°C, respectively. Typical parameters apply to 5V and 3.3V at 25°C and
are for design guidance only or unless otherwise specified. 

Table 29.  AC Digital Block Specifications

Function Description Min Typ Max Units Notes
Timer Capture Pulse Width 50a

a. 50 ns minimum input pulse width is based on the input synchronizers running at 24 MHz (42 ns nominal period).

– – ns
Maximum Frequency, No Capture – – 49.2 MHz 4.75V < Vdd < 5.25V
Maximum Frequency, With Capture – – 24.6 MHz

Counter Enable Pulse Width 50a – – ns
Maximum Frequency, No Enable Input – – 49.2 MHz 4.75V < Vdd < 5.25V
Maximum Frequency, Enable Input – – 24.6 MHz

Dead Band Kill Pulse Width:
Asynchronous Restart Mode 20 – – ns
Synchronous Restart Mode 50a – – ns
Disable Mode 50a – – ns

Maximum Frequency – – 49.2 MHz 4.75V < Vdd < 5.25V
CRCPRS
(PRS Mode)

Maximum Input Clock Frequency – – 49.2 MHz 4.75V < Vdd < 5.25V

CRCPRS
(CRC Mode)

Maximum Input Clock Frequency – – 24.6 MHz

SPIM Maximum Input Clock Frequency – – 8.2 MHz
SPIS Maximum Input Clock Frequency – – 4.1 ns

Width of SS_ Negated Between Transmissions 50a – – ns
Transmitter Maximum Input Clock Frequency – – 16.4 MHz
Receiver Maximum Input Clock Frequency – 16 49.2 MHz 4.75V < Vdd < 5.25V
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Figure 20.  8-Pin (150-Mil) SOIC 

Figure 21.  20-Pin (300-Mil) Molded DIP 

51-85066 *B51-85066 *C

51-85011-A

( )

51-85011 *A
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Figure 24.  28-Pin (300-Mil) Molded DIP 

51-85014 *D
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Figure 25.  28-Pin (210-Mil) SSOP 

Figure 26.  28-Pin (300-Mil) Molded SOIC 

         51-85079 *C

         51-85026 *D
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