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Active

M8C

8-Bit

24MHz

12C, IrDA, SPI, UART/USART
LVD, POR, PWM, WDT
24

8KB (8K x 8)

FLASH

512 x 8

3V ~ 5.25V

A/D 3x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

28-SSOP (0.209", 5.30mm Width)

28-SSOP
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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"

https://www.e-xfl.com/product-detail/infineon-technologies/cy8c21345-24pvxa

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/cy8c21345-24pvxa-4452260
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

CY8C21345/CY8C21645
CYB8C22345/CY8C22345H/CY8C22645

Additional System Resources

System Resources, some of which are listed in the previous
sections, provide additional capability useful for complete
systems. Additional resources include a MAC, low voltage
detection, and power on reset. The merits of each system
resource are:

m Digital clock dividers provide three customizable clock
frequencies for use in applications. The clocks may be routed
to both the digital and analog systems. Additional clocks can
be generated using digital PSoC blocks as clock dividers.

m Additional digital resources and clocks dedicated to and
optimized for CapSense.

m A multiply accumulate (MAC) provides a fast 8-bit multiplier
with 32-bit accumulate, to assist in both general math and
digital filters.

m The 12C module provides 0 to 400 kHz communication over two
wires. Slave, master, and multi-master modes are all
supported.

m Low voltage detection (LVD) interrupts can signal the
application of falling voltage levels, while the advanced power
on reset (POR) circuit eliminates the need for a system
supervisor.

m An internal voltage reference provides an absolute reference
for the analog system, including ADCs and DACs.

m RTC hardware block.

PSoC Device Characteristics

Depending on your PSoC device characteristics, the digital and analog systems can have varying numbers of digital and analog
blocks. The following table lists the resources available for specific PSoC device groups. The PSoC families covered by this datasheet
are highlighted in the table.

Table 1. PSoC Device Characteristics

PSoC Part Number | Digital I/O I%ig\il\tgl é)lig(i:tfé /i\r?ﬁlﬁg OASIGSS% C'A(\)rl]l?:r?r?s g?oaéﬁg SRAM Size | Flash Size
CY8C29x66 2 up to 64 4 16 up to 12 4 4 12 2K 32K
CY8C28xxx up to 44 upto3 | upto12 | upto44 | upto4 up to 6 12”251)[3] 1K 16 K
CY8C27x43 up to 44 2 8 up to 12 4 4 12 256 16 K
CY8C24x94 12 up to 56 1 4 up to 48 2 2 6 1K 16 K
CY8C24x23A @ | upto 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
Ccysc22x45 @ up to 38 2 8 up to 38 0 4 6 3 1K 16 K
cysc21x45 @ up to 24 1 4 up to 24 0 4 6 13 512 8K
CY8C21x34 2 up to 28 1 4 up to 28 0 2 4 18] 512 8K
CY8C21x23 up to 16 1 4 upto 8 0 2 418 256 4K
CY8C20x34 1@ up to 28 0 0 up to 28 0 0 3B4 512 8 K
CY8C20xx6 up to 36 0 0 up to 36 0 0 334 up to 2 K up to 32 K
Notes

2. Automotive qualified devices available in this group.
3. Limited analog functionality.
4. Two analog blocks and one CapSense® block.
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C Language Compilers. C language compilers are available
that support the PSoC family of devices. The products allow you
to create complete C programs for the PSoC family devices. The
optimizing C compilers provide all of the features of C, tailored
to the PSoC architecture. They come complete with embedded
libraries providing port and bus operations, standard keypad and
display support, and extended math functionality.

Debugger

PSoC Designer has a debug environment that provides
hardware in-circuit emulation, allowing you to test the program in
a physical system while providing an internal view of the PSoC
device. Debugger commands allow you to read and program and
read and write data memory, and read and write I/O registers.
You can read and write CPU registers, set and clear breakpoints,
and provide program run, halt, and step control. The debugger
also allows you to create a trace buffer of registers and memory
locations of interest.

Online Help System

The online help system displays online, context-sensitive help.
Designed for procedural and quick reference, each functional
subsystem has its own context-sensitive help. This system also
provides tutorials and links to FAQs and an Online Support
Forum to aid the designer.

In-Circuit Emulator

A low-cost, high-functionality In-Circuit Emulator (ICE) is
available for development support. This hardware can program
single devices.

The emulator consists of a base unit that connects to the PC
using a USB port. The base unit is universal and operates with
all PSoC devices. Emulation pods for each device family are
available separately. The emulation pod takes the place of the
PSoC device in the target board and performs full-speed
(24-MHz) operation.

Designing with PSoC Designer

The development process for the PSoC® device differs from that
of a traditional fixed function microprocessor. The configurable
analog and digital hardware blocks give the PSoC architecture a
unique flexibility that pays dividends in managing specification
change during development and by lowering inventory costs.
These configurable resources, called PSoC Blocks, have the
ability to implement a wide variety of user-selectable functions.
The PSoC development process is summarized in four steps:

1. Select User Modules.

2. Configure user modules.

3. Organize and connect.

4. Generate, verify, and debug.

Select User Modules

PSoC Designer provides a library of prebuilt, pretested hardware
peripheral components called “user modules.” User modules
make selecting and implementing peripheral devices, both
analog and digital, simple.

Document Number: 001-55397 Rev. *M

Configure User Modules

Each user module that you select establishes the basic register
settings that implement the selected function. They also provide
parameters and properties that allow you to tailor their precise
configuration to your particular application. For example, a pulse
width modulator (PWM) User Module configures one or more
digital PSoC blocks, one for each 8 bits of resolution. The user
module parameters permit you to establish the pulse width and
duty cycle. Configure the parameters and properties to corre-
spond to your chosen application. Enter values directly or by
selecting values from drop-down menus. All the user modules
are documented in datasheets that may be viewed directly in
PSoC Designer or on the Cypress website. These user module
datasheets explain the internal operation of the user module and
provide performance specifications. Each datasheet describes
the use of each user module parameter, and other information
you may need to successfully implement your design.

Organize and Connect

You build signal chains at the chip level by interconnecting user
modules to each other and the 1/O pins. You perform the
selection, configuration, and routing so that you have complete
control over all on-chip resources.

Generate, Verify, and Debug

When you are ready to test the hardware configuration or move
on to developing code for the project, you perform the “Generate
Configuration Files” step. This causes PSoC Designer to
generate source code that automatically configures the device to
your specification and provides the software for the system. The
generated code provides application programming interfaces
(APIs) with high-level functions to control and respond to
hardware events at run time and interrupt service routines that
you can adapt as needed.

A complete code development environment allows you to
develop and customize your applications in either C, assembly
language, or both.

The last step in the development process takes place inside
PSoC Designer’s debugger (access by clicking the Connect
icon). PSoC Designer downloads the HEX image to the ICE
where it runs at full speed. PSoC Designer debugging
capabilities rival those of systems costing many times more. In
addition to traditional single-step, run-to-breakpoint and
watch-variable features, the debug interface provides a large
trace buffer and allows you to define complex breakpoint events
that include monitoring address and data bus values, memory
locations and external signals.

Page 7 of 49


http://www.cypress.com/?rID=39931
http://www.cypress.com/?app=search&searchType=keyword&keyword=&rtID=116&id=0&applicationID=0&l=1
http://www.cypress.com/?app=search&searchType=keyword&keyword=&rtID=116&id=0&applicationID=0&l=1

CY8C21345/CY8C21645

CYB8C22345/CY8C22345H/CY8C22645

The automotive CY8C21x45 and CY8C22x45 PSoC devices are 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 I/O and connection to the common analog mux bus.

However, Vgs, Vpp, and XRES are not capable of digital I/O.

28-pin Part Pinout

Table 2. 28-pin Part Pinout (SSOP)

Ei; Diai Type Pin Name Description
igital | Analog
110 I, MR PO[7] Analog column mux input, Cyiop
capacitor pin
2 /10 I, ML PO[5] Analog column mux input, Cyiop
capacitor pin
3 110 I, ML PO[3] Analog column mux input
4 110 I, ML PO[1] Analog column mux input
5 110 I, ML P2[7] Direct input to analog block
6 110 ML P2[5] Optional SAR ADC external reference
(EXTREF)
110 ML P2[3]
8 110 ML P2[1]
Power Vss Ground connection
10 o) ML P1[7] |I2C serial clock (SCL)
1 110 ML P1[5] |I°C serial data (SDA)
12 110 ML P1[3]
13 1/0 ML P1[1] ICSrélsDt_aSIngESEXTALin), 1°C sCL,
14 Power Vss Ground connection
15 1/0 MR P1[0] géit?SlBuAt?AuESfXTALOUt)’ 1°C SDA,
16 110 MR P1[2]
17 110 MR P1[4] Optional external clock input (EXTCLK)
18 110 MR P1[6]
19 Input XRES Active high external reset with internal
pull-down
20 1/0 MR P2[0]
21 110 MR P2[2]
22 110 MR P2[4]
23 110 I, MR P2[6] Direct input to analog block
24 110 I, MR PO[0] Analog column mux input
25 110 I, MR PO[2] Analog column mux input
26 110 I, MR PO[4] Analog column mux input
27 110 I, MR PO[6] Analog column mux input
28 Power Vop Supply voltage

LEGEND: A = Analog, | = Input, O = Output, MR= Right analog mux bus input, ML= Left analog mux bus input.

Note

Figure 3. CY8C21345 and CY8C22345
28-pin PSoC Device

Al, MR, P0[7] =

Al, ML, PO[5] =

Al, ML, PO[3] =

Al, ML, PO[1] =

Al, ML, P2[7] =
EXTREF, ML, P2[5] =
ML, P2[3] =

ML, P2[1] =

Vss =

12C SCL, ML, P1[7] =
12C SDA, ML, P1[5] =
ML, P1[3] =

XTALin, 12C SCL, ML, P1[1] =

Vss =

© o N oo wN®

SSOP

= Voo

= PO[6], MR, Al

= PO[4], MR, Al

= PO[2], MR, Al

= PO[0], MR, Al

= P2[6], MR, Al

= P2[4], MR

= P2[2], MR

= P2[0], MR

= XRES

= P1[6], MR

= P1[4], MR, EXTCLK
= P1[2], MR

= P1[0], MR, 12C SDA, XTALout

5. These are the ISSP pins, which are not High Z after exiting a reset state. See the PSoC Technical Reference Manual for CY8C21x45 and CY8C22x45 devices for details.
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Table 6. Register Map Bank 1 Table: Configuration Space

Name (fﬂg;) Access Name (fﬂg)r() Access Name (f:ﬂg)r() Access Name (fﬂg;) Access
PRTODMO 00 RW 40 ASE10CRO 80 RW Cco
PRTODM1 01 RW 41 81 C1
PRTOICO 02 RW 42 82 Cc2
PRTOIC1 03 RW 43 83 C3
PRT1DMO 04 RW 44 ASE11CRO 84 RW Cc4
PRT1DM1 05 RW 45 85 C5
PRT1ICO 06 RW 46 86 C6
PRT1IC1 07 RW 47 87 Cc7
PRT2DMO 08 RW 48 88 Cc8
PRT2DM1 09 RW 49 89 Cc9
PRT2ICO 0A RW 4A 8A CA
PRT2IC1 0B RW 4B 8B CB
PRT3DMO oc RW 4c 8C CcC
PRT3DM1 ob RW 4D 8D CD
PRT3ICO OE RW 4E 8E CE
PRT3IC1 OF RW 4F 8F CF
PRT4DMO 10 RW CMPOCR1 50 RW 90 GDI_O_IN DO RW
PRT4DM1 11 RW CMPOCR2 51 RW 91 GDI_E_IN D1 RW
PRT4ICO 12 RW 52 92 GDI_O_OuU D2 RW
PRT4IC1 13 RW VDAC50CRO 53 RW 93 GDI_E_OU D3 RW
14 CMP1CR1 54 RW 94 D4
15 CMP1CR2 55 RW 95 D5
16 56 96 D6
17 VDAC51CRO 57 RW 97 D7
18 CSCMPCRO 58 # 98 MUX_CRO D8 RW
19 CSCMPGOEN 59 RW 99 MUX_CR1 D9 RW
1A CSLUTCRO 5A RW 9A MUX_CR2 DA RW
1B CMPCOLMUX 5B RW 9B MUX_CR3 DB RW
1c CMPPWMCR 5C RW 9C DAC_CR1# DC RW
1D CMPFLTCR 5D RW 9D OSC_GO_EN DD RW
1E CMPCLK1 5E RW 9E OSC_CR4 DE RW
1F CMPCLKO 5F RW 9F OSC_CR3 DF RW
DBCOOFN 20 RW CLK_CRO 60 RW GDI_O_IN_CR A0 RW OSC_CRO EO RW
DBCOOIN 21 RW CLK_CR1 61 RW GDI_E_IN_CR Al RW OSC_CR1 El RW
DBCO0OU 22 RW ABF_CRO 62 RW GDI_O_OU_CR A2 RW OSC_CR2 E2 RW
DBCOOCR1 23 RW AMD_CRO 63 RW GDI_E_OU_CR A3 RW VLT_CR E3 RW
DBCO1FN 24 RW CMP_GO_EN 64 RW RTC_H A4 RW VLT_CMP E4 R
DBCO1IN 25 RW CMP_GO_EN1 65 RW RTC_M A5 RW ADCO_TR E5 RW
DBCO10U 26 RW AMD_CR1 66 RW RTC_S A6 RW ADC1_TR E6 RW
DBCO1CR1 27 RW ALT_CRO 67 RW RTC_CR A7 RW V2BG_TR E7 RW
DCCO02FN 28 RW ALT_CR1 68 RW SADC_CRO A8 RW IMO_TR E8 w
DCCO02IN 29 RW CLK_CR2 69 RW SADC_CR1 A9 RW ILO_TR E9 w
DCC020U 2A RW AMUX_CFG1 6A RW SADC_CR2 AA RW BDG_TR EA RW
DBCO02CR1 2B RW CLK_CR3 6B RW SADC_CR3TRIM AB RW ECO_TR EB w
DCCO3FN 2C RW TMP_DRO 6C RW SADC_CR4 AC RW MUX_CR4 EC RW
DCCO3IN 2D RW TMP_DR1 6D RW 12C0_AD AD RW ED
DCCO030U 2E RW TMP_DR2 6E RW AE EE
DBCO3CR1 2F RW TMP_DR3 6F RW AF EF
DBC10FN 30 RW 70 RDIORI BO RW FO
DBC10IN 31 RW 71 RDIOSYN Bl RW F1
DBC100U 32 RW ACEOOCR1 72 RW RDIOIS B2 RW F2
DBC10CR1 33 RW ACEOOCR2 73 RW RDIOLTO B3 RW F3
DBC11FN 34 RW 74 RDIOLT1 B4 RW F4
DBC11IN 35 RW 75 RDIOROO B5S RW F5
DBC110U 36 RW ACEOICR1 76 RW RDIORO1 B6 RW F6
DBC11CR1 37 RW ACEO1CR2 77 RW RDIODSM B7 RW CPU_F F7 RL
DCC12FN 38 RW 78 RDI1RI B8 RW F8
DCC12IN 39 RW 79 RDI1SYN B9 RW F9
DCC120U 3A RW 7A RDI1IS BA RW FLS_PR1 FA RW
DBC12CR1 3B RW 7B RDILLTO BB RW FB
DCC13FN 3C RW 7C RDI1LT1 BC RW FC
DCC13IN 3D RW 7D RDI1RO0 BD RW DAC_CRO# FD RW
DCC130U 3E RW 7E RDI1RO1 BE RW CPU_SCR1 FE #
DBC13CR1 3F RW 7F RDI1DSM BF RW CPU_SCRO FF #

Blank fields are Reserved and must not be accessed.

Document Number: 001-55397 Rev. *M
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Absolute Maximum Ratings
Exceeding maximum ratings may shorten the useful life of the device. User guidelines are not tested.

Table 7. Absolute Maximum Ratings

Symbol Description Min Typ Max Units Notes
Tstg Storage temperature -55 25 +150 °C |Higher storage temperatures
reduce data retention time.
Recommended storage
temperature is +25 °C 125 °C.
Time spent in storage at a
temperature greater than 65 °C
counts toward the Flashpr
electrical specification in Table 16
on page 20.
TBAKETEMP Bake temperature - 125 See °C
package
label
tBAKETIME Bake time See - 72 Hours
package
label
Ta Ambient temperature with power
applied
A-grade devices -40 - +85 °C
E-grade devices -40 - +125 °C
Vop Supply voltage on Vpp relative to -0.5 - +6.0 \Y,
Vss
Vio DC input voltage Vgg—0.5 - Vpp + 0.5 \Y,
V07 DC voltage applied to tristate Vgg—0.5 - Vppt+05 | V
Imio Maximum current into any port -25 - +50 mA
pin
ESD Electrostatic discharge voltage 2000 - - V  |Human body model ESD
LU Latch up current - - 200 mA
Operating Temperature
Table 8. Operating Temperature
Symbol Description Min Typ Max Units Notes
Ta Ambient temperature
A-grade devices —40 - +85 °C
E-grade devices —-40 - +125 °C
T, Junction temperature The temperature rise from
A-grade devices -40 - +100 °C |ambient to junction is package
E-grade devices -40 - +135 °C | specific. See Table 27 on page 34.
The user must limit the power
consumption to comply with this
requirement.
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Electrical Specifications

This section presents the DC and AC electrical specifications for automotive CY8C21x45 and CY8C22x45 PSoC devices. For the

latest electrical specifications, check the most recent data sheet by visiting the web at http://www.cypress.com.

Specifications are valid for A-grade devices at —40 °C < Ty <85 °C, T3 < 100 °C, and for E-grade devices at —40 °C < Tp < 125 °C,

T3 <135 °C, unless noted otherwise.

Figure 5. Voltage vs. CPU Frequency for A-grade Devices Figure 6. Voltage vs. CPU Frequency for E-grade Devices
A A
| | | | | |
5254—————— —————mm Y S | 5254—————— e e —— I
| | | | 1 |
| | | | | |
| | | | 1 |
| | | | | |
| | 1 | 1 |
4754+ =—==—— L e ke ——————- 1 475+ ————— - —_————— 4
| | | | | |
| | | | | |
< | | | < | | |
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(nominal setting) (nominal setting)

Figure 7. IMO Frequency Trim Options (A-grade Devices Only)
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DC SAR10 ADC Specifications

Table 13 lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless otherwise
noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C
to 85 °C, or 3.0 V to 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade devices
for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V at 25 °C,

unless specified otherwise, and are for design guidance only.

Table 13. DC SAR10 ADC Specifications

Symbol Description Min Typ Max Units Notes
VADCREE Reference voltage at pin P2[5] 3.0 - 5.25 V |When Vggge is buffered inside
when configured as ADC ADC, the voltage level at P2[5]
reference voltage (when configured as ADC
reference voltage) must be always
maintained to be at least 300 mV
less than the chip supply voltage
level on Vpp pin. (Vapcrer < Vop)
|ADCREF Current into P2[5] when - - 100 MA |Disables the internal voltage
configured as ADC VRrgg reference buffer
INLapc Integral nonlinearity 10-bit resolution
A-grade devices -3.0 - 3.0 LShit
E-grade devices -5.0 - 5.0 LShit
DNLapc Differential nonlinearity 10-bit resolution
A-grade devices -15 - 15 LShit
E-grade devices -4.0 - 4.0 LShit

DC Analog Mux Bus Specifications

Table 14 lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless otherwise
noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C
to 85 °C, or 3.0 Vto 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade devices
for the voltage and temperature ranges of: 4.75 V t0 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V at 25 °C,

unless specified otherwise, and are for design guidance only.

Table 14. DC Analog Mux Bus Specifications

Symbol Description Min Typ Max Units Notes
Rsw Switch resistance to common - - 400 Q
analog bus
Renp Resistance of initialization switch - - 800 Q
to GND
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DC Programming Specifications

Table 16 lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless otherwise
noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C
to 85 °C, or 3.0 V to 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade devices
for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V at 25 °C,

unless specified otherwise, and are for design guidance only.

Table 16. DC Programming Specifications

Symbol Description Min Typ Max Units Notes
Vppp Vpp for programming and erase 4.5 5 5.5 V | This specification applies to the
functional requirements of
external programmer tools
VppLy Low Vpp for verify This specification applies to the
A-grade devices 3.0 3.1 3.2 v | functional requirements of
E-grade devices 4.7 4.8 4.9 \% external programmer tools
VpbHY High Vpp 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 This specification applies to this
operation device when it is executing
A-grade devices 3.0 - 5.25 v |internal flash writes
E-grade devices 4.75 - 5.25 \Y,
Ibpp Supply current during - 5 25 mA
programming or verify
ViLp Input low voltage during - - 0.8 \Y,
programming or verify
Vinp Input high voltage during 2.2 - - \%
programming or verify
liLp Input current when applying V, p - - 0.2 mA | Driving internal pull-down resistor
to P1[0] or P1[1] during
programming or verify
linp Input current when applying V,,p - - 15 mA | Driving internal pull-down resistor
to P1[0] or P1[1] during
programming or verify
VoLv Output low voltage during - - 0.75 \Y,
programming or verify
Vonv Output high voltage during Vpp—1.0 - Vpp \Y,
programming or verify
Flashgnpg Flash endurance (per block) (8, 9] Erase/write cycles per block
A-grade devices 1,000 - - -
E-grade devices 100 - - -
Flashgnt Flash endurance (total) [% 10] Erase/write cycles
CY8C21x45 A-grade devices 128,000 - — -
CY8C22x45 A-grade devices 256,000 - - -
CY8C21x45 E-grade devices 12,800 - — -
CY8C22x45 E-grade devices 25,600 - - -
Flashpgr Flash data retention [°]
A-grade devices 10 - - Years
E-grade devices 10 - - Years
Notes

8. The erase/write cycle limit per block (Flashgypg) is only guaranteed if the device operates within one voltage range. Voltage ranges are 3.0 V to 3.6 V and 4.75 V to

5.25 V.

9. Forthe full temperature range, the user must employ a temperature sensor user module (FlashTemp) or other temperature sensor and feed the result to the temperature
argument before writing. Refer to the Flash APIs Application Note AN2015 for more information.
10. The maximum total number of allowed erase/write cycles is the minimum Flashgypg Value multiplied by the number of flash blocks in the device.
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AC Electrical Characteristics

AC Chip Level Specifications

The following tables list the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless
otherwise noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V
and —40°Cto 85 °C, or 3.0 Vto 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade
devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V
at 25 °C, unless specified otherwise, and are for design guidance only.

Table 17. AC Chip-Level Specifications

Symbol Description Min Typ Max Units Notes
Fimoza Internal main oscillator frequency Trimmed for 5V or 3.3 V operation
for 24 MHz using factory trim values. See
A-grade devices, 22.8 24 252 [ | MHz | Figure 7 on page 14.
475V <Vpp<5.25V
A-grade devices, 225 24 2551 | MHz
3.0V<Vpp<36V
E-grade devices 22.3 24 25711 | MHz
Fimos Internal main oscillator frequency Trimmed for 5V or 3.3 V operation
for 6 MHz using factory trim values. See
A-grade devices 55 6 6.5 11 MHz | Figure 7 on page 14.
E-grade devices 5.5 6 6.5 | MHz
Fcpul CPU frequency SLIMO mode = 0.
(5 V Vpp operation)
A-grade devices 0.089 - 252 1] | MHz
E-grade devices 0.089 - 12.6 1 | MHz
Fcpuz CPU frequency 0.089 - 12.6 11 MHz | A-grade devices only.
(3.3 V Vpp operation) SLIMO mode = 0.
FeLks Digital PSoC block frequency Refer to Table 20 on page 24.
(5 V Vpp operation)
A-grade devices 0 48 50.4 [11.12] | MHz
E-grade devices 0 24 25.2 [11.12] | MHz
FeLk33 Digital PSoC block frequency 0 24 24.6 11 MHz | A-grade devices only
(3.3 V Vpp operation)
F3ok1 ILO frequency 15 32 75 kHz | This specification applies when
the ILO has been trimmed.
Faoku ILO untrimmed frequency 5 - 100 kHz | After a reset and before the M8C
processor starts to execute, the
ILO is not trimmed.
txRST External reset pulse width 10 - - ps
DC24M 24 MHz duty cycle 40 50 60 %
DC”_O ILO dUty CyCle 20 50 80 %
Fout48M 48 MHz output frequency 45.6 48.0 50.4 11 | MHz
Fmax Maximum frequency of signal on - - 12.6 MHz
row input or row output
SRpoweRUP Power supply slew rate - - 250 V/ms | Vpp slew rate during power-up.
tPOWERUP Time between end of POR state - 16 100 ms | Power-up from O V.
and CPU code execution
Notes

11. Accuracy derived from IMO with appropriate trim for Vpp range
12. Refer to the individual user module data sheets for information on maximum frequencies for user modules.
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AC GPIO Specifications

Table 18 lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless otherwise
noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C
to 85 °C, or 3.0 V to 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade devices
for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V at 25 °C,
unless specified otherwise, and are for design guidance only.

Table 18. AC GPIO Specifications

Symbol Description Min Typ Max Units Notes
Fepio GPIO operating frequency 0 - 12.6 MHz | Normal strong mode
trISEF Rise time, normal strong mode, Refer to Figure 8

Cload =50 pF
A-grade devices 3 - 18 ns
E-grade devices 3 - 24 ns
teALLF Fall time, normal strong mode, Refer to Figure 8
Cload =50 pF
A-grade devices 2 - 18 ns
E-grade devices 2 - 28 ns
trisES Rise time, slow strong mode, Refer to Figure 8
Cload =50 pF
A-grade devices 7 27 - ns
E-grade devices 7 32 - ns
teaLLs Fall time, slow strong mode, Refer to Figure 8
Cload =50 pF
A-grade devices 7 22 - ns
E-grade devices 7 28 - ns

Figure 8. GPIO Timing Diagram
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AC Operational Amplifier Specifications

Table 19 lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless otherwise
noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C
to 85 °C, or 3.0 Vto 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade devices
for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V at 25 °C,
unless specified otherwise, and are for design guidance only.

Table 19. AC Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes
tcomp C;omparator mode response - - 100 ns
time, 50 mV
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AC External Clock Specifications

The following tables list the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless
otherwise noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V
and —40 °Cto 85 °C, or 3.0 Vto 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade
devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V

at 25 °C, unless specified otherwise, and are for design guidance only.

Table 21. AC External Clock Specifications

Symbol Description Min Typ Max Units Notes
FoscexT Frequency 0.093 - 24.6 MHz
- High period 20.0 - 5300 ns
- Low period 20.0 - - ns
- Power-up IMO to switch 150 - - us

AC SAR10 ADC Specifications

Table 22 lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless otherwise
noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C
to 85 °C, or 3.0 V to 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade devices
for the voltage and temperature ranges of: 4.75 V t0 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V at 25 °C,

unless specified otherwise, and are for design guidance only.

Table 22. AC SAR10 ADC Specifications

Symbol Description Min Typ Max Units Notes
Finabc SAR ADC input clock frequency - - 2 MHz | The sample rate of the SAR10
ADC is equal to Fjyapc divided by

13.
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Table 24 lists the guaranteed maximum and minimum specifications for automotive A-grade and E-grade devices. Unless otherwise
noted, all specifications in the table apply to A-grade devices for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C
to 85 °C, or 3.0 V to 3.6 V and —40 °C to 85 °C. Unless otherwise noted, all specifications in the table also apply to E-grade devices
for the voltage and temperature ranges of: 4.75 V to 5.25 V and —40 °C to 125 °C. Typical parameters apply to 5V and 3.3 V at 25 °C,
unless specified otherwise, and are for design guidance only.

Table 24. AC Characteristics of the 12C SDA and SCL Pins

o Standard Mode Fast Mode )
Symbol Description - - Units
Min Max Min Max
FscLize SCL clock frequency 0 100 [17] 0 400171 | kHz
tHpsTAIZC Hold time (repeated) START condition. After this period, 4.0 - 0.6 - us
the first clock pulse is generated.
tLowizc LOW period of the SCL clock 4.7 - 1.3 - us
tHiGHI2C HIGH period of the SCL clock 4.0 - 0.6 - us
tsusTaZC Setup time for a repeated START condition 4.7 - 0.6 - us
tuppATI2C Data hold time 0 - 0 — us
tSUDATI2C Data setup time 250 - 100 118 - ns
tsusTol2c Setup time for STOP condition 4.0 - 0.6 - us
tsUFI2C Bus-free time between a STOP and START condition 4.7 - 1.3 - us
tspiac Pulse width of spikes are suppressed by the input filter - - 0 50 ns
Figure 9. Definition for Timing for Fast/Standard Mode on the I°C Bus
I2C_SDA | \ / X
| tSUDATIZCA
| > le— thpsTai2C
esa f 1\ [\ A
i i thighize  tLowize i | tSUSTOIZCJ
1S} L S -
1 ¥
START Condition Repeated START Condition STOP C
Notes

17. FscLpc is derived from SysClk of the PSoC. This specification assumes that SysClk is operating at 24 MHz, nominal. If SysClk is at a lower frequency, then the
FscLi2c specification adjusts accordingly.

18. A Fast-Mode I12C-bus device can be used in a Standard-Mode 1°C-bus system, but the requirement tsp

> 250 ns must then be met. This is automatically the

case if the device does not stretch the LOW period of the SCL signal. If such device does stretch the LOW period of the SCL signal, it must output the next data bit

to the SDA line tymay + tsuparizc = 1000 + 250 = 1250 ns (according to the standard-mode °C-bus specification) before the SCL line is released.
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Device Programmers

All device programmers can be purchased from the Cypress
Online Store.

CY3210-MiniProgl

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

m MiniProg programming unit

m MiniEval socket programming and evaluation board

m 28-pin CY8C29466-24PXI| PDIP PSoC device sample
m PSoC Designer software CD

m Getting Started guide

m USB 2.0 cable

Accessories (Emulation and Programming)

Table 25. Emulation and Programming Accessories

CY3207ISSP In-System Serial Programmer

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 CY3207ISSP needs special software and is not compatible
with PSoC Programmer. This software is free and can be
downloaded from http://www.cypress.com. The kit includes:

m CY3207 programmer unit

m PSoC ISSP software CD

m 110 ~ 240-V power supply, Euro-Plug adapter
m USB 2.0 cable

Prototyping

Part Number

Pin Package

Pod Kit (9]

Foot Kit [20]

Module

Adapter 121

CY8C21345-24PVXA
CY8C21345-12PVXE
CY8C22345-24PVXA
CY8C22345H-24PVXA
CY8C22345-12PVXE

28-pin SSOP

CY3250-22345

CY3250-28SSOP-FK

AS-28-28-02SS-6ENP-GANG

CY8C21645-24PVXA
CY8C21645-12PVXE
CY8C22645-24PVXA
CY8C22645-12PVXE

48-pin SSOP

AS-48-48-01SS-6-GANG

Notes

19. Pod kit contains an emulation pod, a flex-cable (connects the pod to the ICE), two feet, and device samples.

20. Foot kit includes surface mount feet that can be soldered to the target PCB.
21. 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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Ordering Information

The following table lists the key package features and ordering codes of the automotive CY8C21x45 and CY8C22x45 device families.

Table 26. PSoC Device Family Key Features and Ordering Information

(] = — n n n 0 ,@
(O] =
2 3 g £ P $|s|z|2|28]=
> < = —= = > o
g o | & 52 @ | 812135100
S E = = g— < © 8’ = g) =] w
@ [ < g 2|l =2 | 5|8 |&
- = 8 | @ o o8 |5 |8 |w|X
© e . 8| < |a|<]|%
28-pin (210-Mil) SSOP | CY8C21345-24PVXA 8K | 512 | -40°Cto +85°C 4 6 24 | 24 0 | Yes
28-pin (210-Mil) SSOP | CY8C21345-24PVXAT 8K | 512 | -40°Cto +85°C 4 6 24 | 24 0 | Yes
(Tape and Reel)
28-pin (210-Mil) SSOP | CY8C21345-12PVXE 8K | 512 |-40°Cto+125°C| 4 24 | 24 0 | Yes
28-pin (210-Mil) SSOP | CY8C21345-12PVXET 8K | 512 |-40°Cto+125°C| 4 24 | 24 0 | Yes
(Tape and Reel)
28-pin (210-Mil) SSOP | CY8C22345-24PVXA 16 K| 1K |-40°Cto+85°C 24 | 24 Yes
28-pin (210-Mil) SSOP | CY8C22345-24PVXAT 16K | 1K |-40°Cto +85°C 24 | 24 Yes
(Tape and Reel)
28-pin (210-Mil) SSOP | CY8C22345H-24PVXA 16 K| 1K |-40°Cto+85°C 24 | 24 Yes
28-pin (210-Mil) SSOP | CY8C22345H-24PVXAT 16 K| 1K |-40°Cto+85°C 24 | 24 Yes
(Tape and Reel)
28-pin (210-Mil) SSOP | CY8C22345-12PVXE 16 K| 1K |-40°Cto+125°C 24 | 24 Yes
28-pin (210-Mil) SSOP | CY8C22345-12PVXET 16 K| 1K |-40°Cto+125°C 24 | 24 Yes
(Tape and Reel)
48-pin (300-Mil) SSOP | CY8C21645-24PVXA 8K | 512 |-40°Cto +85°C 38 | 38 Yes
48-pin (300-Mil) SSOP | CY8C21645-24PVXAT 8K | 512 |-40°Cto +85°C 38 | 38 Yes
(Tape and Reel)
48-pin (300-Mil) SSOP | CY8C21645-12PVXE 8K | 512 |-40°Cto+125°C| 4 38 | 38 Yes
48-pin (300-Mil) SSOP | CY8C21645-12PVXET 8K | 512 |-40°Cto+125°C| 4 38 | 38 Yes
(Tape and Reel)
48-pin (300-Mil) SSOP | CY8C22645-24PVXA 16 K| 1K |-40°Cto+85°C 38 | 38 Yes
48-pin (300-Mil) SSOP | CY8C22645-24PVXAT 16 K| 1K |-40°Cto+85°C 38 | 38 Yes
(Tape and Reel)
48-pin (300-Mil) SSOP | CY8C22645-12PVXE 16 K| 1K |-40°Cto+125°C 38 | 38 Yes
48-pin (300-Mil) SSOP | CY8C22645-12PVXET 16 K| 1K |-40°Cto+125°C 38 | 38 Yes
(Tape and Reel)
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Ordering Code Definitions
CY 8 C 2X XXX X - XX PV X X X
L X=blankor T
blank = Tube; T = Tape and Reel
Temperature Range: X =AorE
A = Automotive = —40 °C to +85 °C;
E = Automotive Extended = —40 °C to +125 °C
®

Pb-free

Package Type:
PV = 28-pin SSOP

CPU Speed: XX =12 ns or 24 ns
Optional Part Number Modifier: H = Integrated Immersion

TouchSense® technology

Part Number
Family code: 2X =21 or 22
Technology code: C = CMOS
Marketing Code: 8 = PSoC
Company ID: CY = Cypress
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Tape and Reel Information

Figure 12. 28-pin SSOP (209 Mils) Carrier Tape, 51-51100

P2 o Po
2.040.1 (1) 4.0£0.1 (2)
$1.55£0.05 =
1.7540.1
— (= 0.30+0.05 iy
Al o a o
AN AN v A NP & i
Y Y 2
\ ! \
\ i i \ o
H = =
] . H 4 1 . '
\ |
i /
$1.6040.01 //b /
R 8 [T
SECTION X=X RO.5 Typical X
Pi Ao
TYP. 5.2£0.1
‘ ‘ Ao | 820 £0.1
ﬁu Bo | 10.60 £0.1
i i Ko | 250 +0.1
T ? Ki | 2.10 £0.1
F 7.50 #0.1
SECTION Y=Y ) P | 12.00 0.1
NOTES: W[ 16.00 0.3
(1) Measured from centerline of sprocket hole to centerline of pocket.
(2) Cumulative tolerance of 10 sprocket holes is + 0.10.
('3) Measured from centerline of sprocket hole to centerline of pocket
4 Material: Conductive Polystyrene
5 Camber not to exceed Tmm in 100mm
6 Supplier P/N: SSOP28-3 CL3 22B3 Lxx W16
51-51100 *D
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