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Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Active

M8C

8-Bit

24MHz

I2C, IrDA, SPI, UART/USART
LVD, POR, PWM, WDT
24

16KB (16K x 8)
FLASH

1K x 8

3V ~ 5.25V

A/D 4x14b; D/A 4x9b
Internal

-40°C ~ 85°C (TA)

Surface Mount

28-SSOP (0.209", 5.30mm Width)

28-SSOP

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"
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Development Tools

PSoC Designer™ is the revolutionary integrated design
environment (IDE) that you can use to customize PSoC to meet
your specific application requirements. PSoC Designer software
accelerates system design and time to market. Develop your
applications using a library of precharacterized analog and digital
peripherals (called user modules) in a drag-and-drop design
environment. Then, customize your design by leveraging the
dynamically generated application programming interface (API)
libraries of code. Finally, debug and test your designs with the
integrated debug environment, including in-circuit emulation and
standard software debug features. PSoC Designer includes:

m Application editor graphical user interface (GUI) for device and
user module configuration and dynamic reconfiguration

m Extensive user module catalog

m Integrated source-code editor (C and assembly)

m Free C compiler with no size restrictions or time limits
m Built-in debugger

m In-circuit emulation

m Built-in support for communication interfaces:

0 Hardware and software 12C slaves and masters
a Full-speed USB 2.0
aUp to four full-duplex universal asynchronous
receiver/transmitters (UARTs), SPI master and slave, and
wireless
PSoC Designer supports the entire library of PSoC 1 devices and
runs on Windows XP, Windows Vista, and Windows 7.

PSoC Designer Software Subsystems

Design Entry

In the chip-level view, choose a base device to work with. Then
select different onboard analog and digital components that use
the PSoC blocks, which are called user modules. Examples of
user modules are analog-to-digital converters (ADCs),
digital-to-analog converters (DACs), amplifiers, and filters.
Configure the user modules for your chosen application and
connect them to each other and to the proper pins. Then
generate your project. This prepopulates your project with APls
and libraries that you can use to program your application.

The tool also supports easy development of multiple
configurations and dynamic reconfiguration. Dynamic
reconfiguration makes it possible to change configurations at run
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time. In essence, this lets you to use more than 100 percent of
PSoC’s resources for an application.

Code Generation Tools

The code generation tools work seamlessly within the
PSoC Designer interface and have been tested with a full range
of debugging tools. You can develop your design in C, assembly,
or a combination of the two.

Assemblers. The assemblers allow you to merge assembly
code seamlessly with C code. Link libraries automatically use
absolute addressing or are compiled in relative mode, and linked
with other software modules to get absolute addressing.

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 1/O registers.
You can read and write CPU registers, set and clear breakpoints,
and provide program run, halt, and step control. The debugger
also lets 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.
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56-pin Part Pinout
The 56-pin SSOP part is for the CY8C28000 On-Chip Debug (OCD) PSoC device.
Note This part is only used for in-circuit debugging. It is NOT available for production.
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Table 7. 56-pin Part Pinout (SSOP)

- T e .
zg‘_ Digital ypAnalog lelr:e Description
1 NC | No connection.
2 I/0 I,M,S | PO[7] |Analogcolumn mux and SAR ADC input.
3 I/0 /0, M, S| PO[5] |Analog columnmuxand SAR ADC input.
Analog column output.
4 I/0 /0, M, S| PO[3] |Analogcolumn muxand SAR ADC input.
Analog column output.
5 110 I, M, S PO[1] | Analog column mux and SAR ADC input.
6 110 M P2[7]
7 110 M P2[5]
8 I/0 | P2[3] | Direct switched capacitor block input.
9 I/0 | P2[1] | Direct switched capacitor block input.
10 110 M P4[7]
11 I/0 M P4[5]
12 I/0 I, M P4[3]
13 110 I, M P4[1]
14 OCD M OCDE | OCD even data I/O.
15 OCD M OCDO | OCD odd data output.
16 Output SMP | Switch Mode Pump (SMP) connection to
required external components.
17 I/0 M P3[7]
18 I/0 M P3[5]
19 I/0 M P3[3]
20 I/0 M P3[1]
21 I/0 M P5[3]
22 I/0 M P5[1]
23 110 M P1[7] |12CO0 Serial Clock (SCL).
24 I/0 M P1[5] |I2CO0 Serial Data (SDA).
25 NC | No connection.
26 I/0 M P1[3]
27 I/0 M P1[1] | Crystal Input XTALfQ]) 12CO0 Serial Clock
(SCL), ISSP-SCLK
28 Power Vgs | Ground connection.
29 NC | No connection.
30 NC | No connection.
31 I/0 M P1[0] | Crystal Output (XTALout),[!&CO Serial
Data (SDA), ISSP-SDATA!™.
32 I/0 M P1[2] |I2C1 Serial Data (SDA).
33 I/O M P1[4] | Optional External Clock Input (EXTCLK).
34 110 M P1[6] |I2C1 Serial Clock (SCL).
35 110 M P5[0]
36 I/0 M P5[2]
37 I/0 M P3[0] |I2C1 Serial Data (SDA).
38 I/0 M P3[2] |I2C1 Serial Clock (SCL).
39 I/0 M P3[4]
40 I/0 M P3[6]
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CY8C28000 56-pin PSoC Device

(-]
NC = 1 56 = Vdd
S, Al M, PO[7] o 2 55 [ PO[6], M, Al, S
S, AIO, M, PO[5] = 3 54 | PO[4], M, AIO, S
S, AlO, M, PO[3] o 4 53 B PO[2], M, AIO, S
S, Al M, PO[1] o 5 52 B PO[0], M, Al, S
M, P2[7] = 6 51 [ P2[6], M, External VRef
M, P2[5] o 7 50 [ P2[4], M, External AGND
Al M, P2[3] = 8 49 B P2[2], M, Al
Al M, P2[1] o 9 48 [ P2[0], M, Al
M, P4[7] o 10 47 | P4[6], M
M, P4[5] = 11 46 @ P44, M
M, P4[3] o 12 45 @ P4[2, M
M, P4[1] = 13 44 @ P4[0, M
OCDE = 14 gSOP 43 CCLK
0OCDO = 15 42 @ HCLK
SMP = 16 41 B XRES
M, P3[7] o 17 40 p P3[6], M
M, P3[5] = 18 39 @ P3[4 M
M, P3[3] = 19 38 @ P3[2], M, 12C1 SCL
M, P3[1] = 20 37 = P3[0], M, 12C1 SDA
M, P5[3] = 21 36 @ P5[2L. M
M, P5[1] = 22 35 = P5[0], M
12C0 SCL, M, P1[7] = 23 34 @ P1[6], M, 12C1 SCL
12C0 SDA, M, P1[5] = 24 33 [ P1[4], M, EXTCLK
NC = 25 32 [ P1[2], M, 12C1 SDA
M, P1[3] = 26 31 [m P1[0], M, XTALOut, [2C0 SDA, SDATA
SCLK, 12C0 SCL, XTALIn, M, P1[1] = 27 30 B NC
Vss = 28 29 B NC

Not for Production
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Table 9. CY8C28x03 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
PRTODMO 00 RW DBC20FN 40 RW 80 RDI2RI Co RW
PRTODM1 01 RW DBC20IN 41 RW SADC_TSCMPL 81 RW RDI2SYN Cc1 RW
PRTOICO 02 RW DBC200U 42 RW SADC_TSCMPH 82 RW RDI2IS C2 RW
PRTOIC1 03 RW DBC20CR1 43 RW 83 RDI2LTO C3 RW
PRT1DMO 04 RW DBC21FN 44 RW 84 RDI2LT1 C4 RW
PRT1DM1 05 RW DBC21IN 45 RW 85 RDI2RO0 C5 RW
PRT1ICO 06 RW DBC210U 46 RW 86 RDI2RO1 C6 RW
PRT1IC1 07 RW DBC21CR1 47 RW 87 RDI2DSM c7 RW
PRT2DMO 08 RW DCC22FN 48 RW 88 C8
PRT2DM1 09 RW DCC22IN 49 RW 89 C9
PRT2ICO 0A RW DCC220U 4A RW 8A CA
PRT2IC1 0B RW DCC22CR1 4B RW 8B CB
PRT3DMO oc RW DCC23FN 4C RW 8C cC
PRT3DM1 0D RW DCC23IN 4D RW 8D CD
PRT3ICO OE RW DCC230U 4E RW 8E CE
PRT3IC1 OF RW DCC23CR1 4F RW 8F CF
PRT4DMO 10 RW 50 90 GDI_O_IN DO RW
PRT4DM1 11 RW 51 91 GDI_E_IN D1 RW
PRT4ICO 12 RW 52 92 GDI_O_OuU D2 RW
PRT4IC1 13 RW 53 93 GDI_E_OU D3 RW
PRT5DMO 14 RW 54 94 D4
PRT5DM1 15 RW 55 95 D5
PRT5ICO 16 RW 56 96 D6
PRT5IC1 17 RW 57 97 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
DBCOOFN 20 RW 60 GDI_O_IN_CR A0 RW OSC_CRO EO RW
DBCO0IN 21 RW 61 GDI_E_IN_CR A1 RW OSC_CR1 E1 RW
DBC000OU 22 RW 62 GDI_O_OU_CR A2 RW OSC_CR2 E2 RW
DBCOOCR1 23 RW 63 GDI_E_OU_CR A3 RW VLT_CR E3 RW
DBCO1FN 24 RW 64 RTC_H Ad RW VLT_CMP E4 RW
DBCO1IN 25 RW 65 RTC_M A5 RW E5
DBC010U 26 RW 66 RTC_S A6 RW E6
DBC01CR1 27 RW 67 RTC_CR A7 RW E7
DCCO02FN 28 RW 68 SADC_CRO A8 RW IMO_TR E8 RW
DCCO02IN 29 RW 69 SADC_CR1 A9 RW ILO_TR E9 RW
DCC020U 2A RW 6A SADC_CR2 AA RW BDG_TR EA RW
DCCO02CR1 2B RW I12C1_CFG 6B RW SADC_CR3 AB RW ECO_TR EB RW
DCCO3FN 2C RW TMP_DRO 6C RW SADC_CR4 AC RW EC
DCCO3IN 2D RW TMP_DR1 6D RW 12CO_ADDR AD RW ED
DCCO030U 2E RW TMP_DR2 6E RW 12C1_ADDR AE RW EE
DCCO03CR1 2F RW TMP_DR3 6F RW AMUX_CLK AF RW EF
DBC10FN 30 RW 70 RDIORI BO RW FO
DBC10IN 31 RW SADC_TSCRO 71 RW RDIOSYN B1 RW F1
DBC100U 32 RW SADC_TSCR1 72 RW RDIOIS B2 RW F2
DBC10CR1 33 RW 73 RDIOLTO B3 RW F3
DBC11FN 34 RW 74 RDIOLT1 B4 RW F4
DBC11IN 35 RW 75 RDIOROO B5 RW F5
DBC110U 36 RW 76 RDIORO1 B6 RW F6
DBC11CR1 37 RW 77 RDIODSM B7 RW CPU_F F7 RL
DCC12FN 38 RW 78 RDIMRI B8 RW F8
DCC12IN 39 RW 79 RDI1SYN B9 RW F9
DCC120U 3A RW 7A RDI1IS BA RW FLS_PR1 FA RW
DCC12CR1 3B RW 7B RDI1LTO BB RW FB
DCC13FN 3C RW 7C RDIMLT1 BC RW FC
DCC13IN 3D RW 7D RDI1RO0 BD RW FD
DCC130U 3E RW 7E RDI1RO1 BE RW CPU_SCR1 FE #
DCC13CR1 3F RW 7F RDI1DSM BF RW CPU_SCRO FF #
Blank fields are Reserved and should not be accessed. # Access is bit specific. *Address has a dual purpose, see “Mapping Exceptions” on page 251
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Table 10. CY8C28x13 Register Map Bank 0 Table: User Space

Name Addr (0,Hex) | Access Name Addr (0,Hex) | Access Name Addr (0,Hex) | Access Name Addr (0,Hex) | Access
PRTODR 00 RW DBC20DRO 40 # 80 RDI2RI Co RW
PRTOIE 01 RW DBC20DR1 41 w 81 RDI2SYN C1 RW
PRTOGS 02 RW DBC20DR2 42 RW 82 RDI2IS C2 RW
PRTODM2 03 RW DBC20CRO 43 # 83 RDI2LTO C3 RW
PRT1DR 04 RW DBC21DRO 44 # 84 RDI2LT1 C4 RW
PRT1IE 05 RW DBC21DR1 45 w 85 RDI2RO0 C5 RW
PRT1GS 06 RW DBC21DR2 46 RW 86 RDI2RO1 C6 RW
PRT1DM2 07 RW DBC21CRO 47 # 87 RDI2DSM Cc7 RW
PRT2DR 08 RW DCC22DR0 48 # 88 C8
PRT2IE 09 RW DCC22DR1 49 w 89 C9
PRT2GS 0A RW DCC22DR2 4A RW 8A CA
PRT2DM2 0B RW DCC22CR0O 4B # 8B CB
PRT3DR ocC RW DCC23DR0 4C # 8C cC
PRT3IE oD RW DCC23DR1 4D w 8D CcD
PRT3GS OE RW DCC23DR2 4E RW 8E CE
PRT3DM2 OF RW DCC23CR0O 4F # 8F CF
PRT4DR 10 RW 50 90 CUR_PP DO RW
PRT4IE 11 RW 51 91 STK_PP D1 RW
PRT4GS 12 RW 52 92 D2
PRT4DM2 13 RW 53 93 IDX_PP D3 RW
PRT5DR 14 RW 54 94 MVR_PP D4 RW
PRT5IE 15 RW 55 95 MVW_PP D5 RW
PRT5GS 16 RW 56 96 12C0_CFG D6 RW
PRT5DM2 17 RW 57 97 12C0_SCR D7 #
18 58 98 12C0_DR D8 RW
19 59 99 12C0_MSCR D9 #
1A 5A 9A INT_CLRO DA RW
1B 5B 9B INT_CLR1 DB RW
1C 5C 9C INT_CLR2 DC RW
1D 5D 9D INT_CLR3 DD RW
1E 5E 9E INT_MSK3 DE RW
1F 5F 9F INT_MSK2 DF RW

DBCOODRO 20 # 60 DECO_DH A0 RC INT_MSKO EO RW

DBCOODR1 21 w AMUX_CFG 61 RW DECO_DL A1 RC INT_MSK1 E1 RW

DBCOODR2 22 RW 62 DEC1_DH A2 RC INT_VC E2 RC

DBCOOCRO 23 # 63 DEC1_DL A3 RC RES_WDT E3 w

DBC01DRO 24 # 64 A4 E4

DBC01DR1 25 w 65 A5 E5

DBC01DR2 26 RW 66 A6 DEC_CRO* E6 RW

DBC01CRO 27 # 67 A7 DEC_CR1* E7 RW

DCC02DR0O 28 # 68 MUL1_X A8 w MULO_X E8 w

DCCO02DR1 29 W 69 MUL1_Y A9 w MULO_Y E9 w

DCC02DR2 2A RW SADC_DH 6A RW MUL1_DH AA R MULO_DH EA R

DCC02CRO 2B # SADC_DL 6B RW MUL1_DL AB R MULO_DL EB R

DCCO03DRO 2C # TMP_DRO 6C RW ACC1_DR1 AC RW ACCO_DR1 EC RW

DCCO3DR1 2D w TMP_DR1 6D RW ACC1_DRO AD RW ACCO_DRO ED RW

DCCO03DR2 2E RW TMP_DR2 6E RW ACC1_DR3 AE RW ACCO_DR3 EE RW

DCCO03CRO 2F # TMP_DR3 6F RW ACC1_DR2 AF RW ACCO_DR2 EF RW

DBC10DRO 30 # 70 RDIORI BO RW FO

DBC10DR1 31 w 71 RDIOSYN B1 RW F1

DBC10DR2 32 RW 72 RDIOIS B2 RW F2

DBC10CRO 33 # 73 RDIOLTO B3 RW F3

DBC11DRO 34 # 74 RDIOLT1 B4 RW F4

DBC11DR1 35 w 75 RDIOROO B5 RW F5

DBC11DR2 36 RW 76 RDIORO1 B6 RW F6

DBC11CRO 37 # 77 RDIODSM B7 RW CPU_F F7 RL

DCC12DR0O 38 # 78 RDIRI B8 RW F8

DCC12DR1 39 W 79 RDI1SYN B9 RW F9

DCC12DR2 3A RW 7A RDI1IS BA RW FA

DCC12CR0O 3B # 7B RDI1LTO BB RW FB

DCC13DR0O 3C # 7C RDIMLT1 BC RW DAC1_D FC RW

DCC13DR1 3D W 7D RDI1RO0 BD RW DACO0_D FD RW

DCC13DR2 3E RW 7E RDI1RO1 BE RW CPU_SCR1 FE #

DCC13CRO 3F # 7F RDI1DSM BF RW CPU_SCRO FF #

Blank fields are Reserved and should not be accessed. # Access is bit specific. *Address has a dual purpose, see “Mapping Exceptions” on page 251
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Table 15. CY8C28x33 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
PRTODMO 00 RW DBC20FN 40 RW 80 RDI2RI Co RW
PRTODM1 01 RW DBC20IN 41 RW SADC_TSCMPL 81 RW RDI2SYN Cc1 RW
PRTOICO 02 RW DBC200U 42 RW SADC_TSCMPH 82 RW RDI2IS C2 RW
PRTOIC1 03 RW DBC20CR1 43 RW ACE_AMD_CR1 83 RW RDI2LTO C3 RW
PRT1DMO 04 RW DBC21FN 44 RW 84 RDI2LT1 C4 RW
PRT1DM1 05 RW DBC21IN 45 RW ACE_PWM_CR 85 RW RDI2RO0 C5 RW
PRT1ICO 06 RW DBC210U 46 RW ACE_ADCO_CR 86 RW RDI2RO1 C6 RW
PRT1IC1 07 RW DBC21CR1 47 RW ACE_ADC1_CR 87 RW RDI2DSM c7 RW
PRT2DMO 08 RW DCC22FN 48 RW 88 RW C8
PRT2DM1 09 RW DCC22IN 49 RW ACE_CLK_CRO 89 RW C9
PRT2ICO 0A RW DCC220U 4A RW ACE_CLK_CR1 8A RW CA
PRT2IC1 0B RW DCC22CR1 4B RW ACE_CLK_CR3 8B RW CB
PRT3DMO oc RW DCC23FN 4C RW 8C cC
PRT3DM1 0D RW DCC23IN 4D RW ACEO1CR1 8D RW CD
PRT3ICO OE RW DCC230U 4E RW ACEO1CR2 8E RW CE
PRT3IC1 OF RW DCC23CR1 4F RW ASE11CRO 8F RW CF
PRT4DMO 10 RW 50 90 GDI_O_IN DO RW
PRT4DM1 11 RW 51 DECO0_CRO 91 RW GDI_E_IN D1 RW
PRT4ICO 12 RW 52 DEC_CR3 92 RW GDI_O_OuU D2 RW
PRT4IC1 13 RW 53 93 GDI_E_OU D3 RW
PRT5DMO 14 RW 54 94 DECO_CR D4 RW
PRT5DM1 15 RW 55 DEC1_CRO 95 RW DEC1_CR D5 RW
PRT5ICO 16 RW 56 DEC_CR4 96 RW DEC2_CR D6 RW
PRT5IC1 17 RW 57 97 DEC3_CR D7 RW
18 58 98 MUX_CRO D8 RW
19 59 DEC2_CRO 99 RW MUX_CR1 D9 RW
1A 5A DEC_CR5 9A RW MUX_CR2 DA RW
1B 5B 9B MUX_CR3 DB RW
1C 5C 9C IDAC_CR1 DC RW
1D 5D DEC3_CRO 9D RW OSC_GO_EN DD RW
1E 5E 9E OSC_CR4 DE RW
1F 5F 9F OSC_CR3 DF RW

DBCOOFN 20 RW CLK_CRO 60 RW GDI_O_IN_CR A0 RW OSC_CRO EO RW

DBCO0IN 21 RW CLK_CR1 61 RW GDI_E_IN_CR A1 RW OSC_CR1 E1 RW

DBC000OU 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 Ad RW VLT_CMP E4 RW

DBCO1IN 25 RW 65 RTC_M A5 RW ADCO_TR E5 RW

DBC010U 26 RW AMD_CR1 66 RW RTC_S A6 RW ADC1_TR E6 RW

DBC01CR1 27 RW ALT_CRO 67 RW RTC_CR A7 RW IDAC_CR2 E7 RW

DCCO02FN 28 RW 68 SADC_CRO A8 RW IMO_TR E8 RW

DCCO02IN 29 RW CLK_CR2 69 RW SADC_CR1 A9 RW ILO_TR E9 RW

DCC020U 2A RW AMUX_CFG1 6A RW SADC_CR2 AA RW BDG_TR EA RW

DCCO02CR1 2B RW 6B SADC_CR3 AB RW ECO_TR EB RW

DCCO3FN 2C RW TMP_DRO 6C RW SADC_CR4 AC RW MUX_CR4 EC RW

DCCO3IN 2D RW TMP_DR1 6D RW 12CO_ADDR AD RW MUX_CR5 ED RW

DCCO030U 2E RW TMP_DR2 6E RW AE EE

DCCO03CR1 2F RW TMP_DR3 6F RW AMUX_CLK AF RW EF

DBC10FN 30 RW 70 RDIORI BO RW FO

DBC10IN 31 RW SADC_TSCRO 71 RW RDIOSYN B1 RW F1

DBC100U 32 RW SADC_TSCR1 72 RW RDIOIS B2 RW F2

DBC10CR1 33 RW ACE_AMD_CRO 73 RW RDIOLTO B3 RW F3

DBC11FN 34 RW 74 RDIOLT1 B4 RW F4

DBC11IN 35 RW ACE_AMX_IN 75 RW RDIOROO B5 RW F5

DBC110U 36 RW ACE_CMP_CRO 76 RW RDIORO1 B6 RW F6

DBC11CR1 37 RW ACE_CMP_CR1 77 RW RDIODSM B7 RW CPU_F F7 RL

DCC12FN 38 RW 78 RDIMRI B8 RW F8

DCC12IN 39 RW ACE_CMP_GI_EN 79 RW RDI1SYN B9 RW F9

DCC120U 3A RW ACE_ALT_CRO 7A RW RDI1IS BA RW FLS_PR1 FA RW

DCC12CR1 3B RW ACE_ABF_CRO 7B RW RDI1LTO BB RW FB

DCC13FN 3C RW 7C RDIMLT1 BC RW FC

DCC13IN 3D RW ACEO_CR1 7D RW RDI1RO0 BD RW IDAC_CRO FD RW

DCC130U 3E RW ACEO_CR2 7E RW RDI1RO1 BE RW CPU_SCR1 FE #

DCC13CR1 3F RW ACEO_CR3 7F RW RDI1DSM BF RW CPU_SCRO FF #

Blank fields are Reserved and should not be accessed. # Access is bit specific. *Address has a dual purpose, see “Mapping Exceptions” on page 251
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Table 17. CY8C28x43 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
PRTODMO 00 RW DBC20FN 40 RW 80 RDI2RI Co RW
PRTODM1 01 RW DBC20IN 41 RW SADC_TSCMPL 81 RW RDI2SYN Cc1 RW
PRTOICO 02 RW DBC200U 42 RW SADC_TSCMPH 82 RW RDI2IS C2 RW
PRTOIC1 03 RW DBC20CR1 43 RW 83 RDI2LTO C3 RW
PRT1DMO 04 RW DBC21FN 44 RW 84 RDI2LT1 C4 RW
PRT1DM1 05 RW DBC21IN 45 RW 85 RDI2RO0 C5 RW
PRT1ICO 06 RW DBC210U 46 RW 86 RDI2RO1 C6 RW
PRT1IC1 07 RW DBC21CR1 47 RW 87 RDI2DSM c7 RW
PRT2DMO 08 RW DCC22FN 48 RW 88 C8
PRT2DM1 09 RW DCC22IN 49 RW 89 C9
PRT2ICO 0A RW DCC220U 4A RW 8A CA
PRT2IC1 0B RW DCC22CR1 4B RW 8B CB
PRT3DMO oc RW DCC23FN 4C RW 8C cC
PRT3DM1 0D RW DCC23IN 4D RW 8D CD
PRT3ICO OE RW DCC230U 4E RW 8E CE
PRT3IC1 OF RW DCC23CR1 4F RW 8F CF
PRT4DMO 10 RW 50 90 GDI_O_IN DO RW
PRT4DM1 11 RW 51 DECO0_CRO 91 RW GDI_E_IN D1 RW
PRT4ICO 12 RW 52 DEC_CR3 92 RW GDI_O_OuU D2 RW
PRT4IC1 13 RW 53 93 GDI_E_OU D3 RW
PRT5DMO 14 RW 54 94 DECO_CR D4 RW
PRT5DM1 15 RW 55 DEC1_CRO 95 RW DEC1_CR D5 RW
PRT5ICO 16 RW 56 DEC_CR4 96 RW DEC2_CR D6 RW
PRT5IC1 17 RW 57 97 DEC3_CR D7 RW

18 58 98 MUX_CRO D8 RW
19 59 DEC2_CRO 99 RW MUX_CR1 D9 RW
1A 5A DEC_CR5 9A RW MUX_CR2 DA RW
1B 5B 9B MUX_CR3 DB RW
1C 5C 9C DC
1D 5D DEC3_CRO 9D RW OSC_GO_EN DD RW
1E 5E 9E OSC_CR4 DE RW
1F 5F 9F OSC_CR3 DF RW
DBCOOFN 20 RW CLK_CRO 60 RW GDI_O_IN_CR A0 RW OSC_CRO EO RW
DBCO0IN 21 RW CLK_CR1 61 RW GDI_E_IN_CR A1 RW OSC_CR1 E1 RW
DBC000OU 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 Ad RW VLT_CMP E4 RW
DBCO1IN 25 RW CMP_GO_EN1 65 RW RTC_M A5 RW E5
DBC010U 26 RW AMD_CR1 66 RW RTC_S A6 RW E6
DBC01CR1 27 RW ALT_CRO 67 RW RTC_CR A7 RW E7
DCCO02FN 28 RW ALT_CR1 68 RW SADC_CRO A8 RW IMO_TR E8 RW
DCCO02IN 29 RW CLK_CR2 69 RW SADC_CR1 A9 RW ILO_TR E9 RW
DCC020U 2A RW AMUX_CFG1 6A RW SADC_CR2 AA RW BDG_TR EA RW
DCCO02CR1 2B RW I12C1_CFG 6B RW SADC_CR3 AB RW ECO_TR EB RW
DCCO3FN 2C RW TMP_DRO 6C RW SADC_CR4 AC RW MUX_CR4 EC RW
DCCO3IN 2D RW TMP_DR1 6D RW 12CO_ADDR AD RW MUX_CR5 ED RW
DCCO030U 2E RW TMP_DR2 6E RW 12C1_ADDR AE RW EE
DCCO03CR1 2F RW TMP_DR3 6F RW AMUX_CLK AF RW EF
DBC10FN 30 RW 70 RDIORI BO RW FO
DBC10IN 31 RW SADC_TSCRO 71 RW RDIOSYN B1 RW F1
DBC100U 32 RW SADC_TSCR1 72 RW RDIOIS B2 RW F2
DBC10CR1 33 RW 73 RDIOLTO B3 RW F3
DBC11FN 34 RW 74 RDIOLT1 B4 RW F4
DBC11IN 35 RW 75 RDIOROO B5 RW F5
DBC110U 36 RW 76 RDIORO1 B6 RW F6
DBC11CR1 37 RW 77 RDIODSM B7 RW CPU_F F7 RL
DCC12FN 38 RW 78 RDIMRI B8 RW F8
DCC12IN 39 RW 79 RDI1SYN B9 RW F9
DCC120U 3A RW 7A RDI1IS BA RW FLS_PR1 FA RW
DCC12CR1 3B RW 7B RDI1LTO BB RW FB
DCC13FN 3C RW 7C RDIMLT1 BC RW FC
DCC13IN 3D RW 7D RDI1RO0 BD RW FD
DCC130U 3E RW 7E RDI1RO1 BE RW CPU_SCR1 FE #
DCC13CR1 3F RW 7F RDI1DSM BF RW CPU_SCRO FF #
Blank fields are Reserved and should not be accessed. # Access is bit specific. *Address has a dual purpose, see “Mapping Exceptions” on page 251
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DC Electrical Characteristics

DC Chip Level Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25 V
and -40°C <Tp <85°C, or 3.0 Vto 3.6 Vand —40 °C < T, < 85 °C, respectively. Typical parameters apply to 5V and 3.3 V at 25 °C
and are for design guidance only.

Table 24. DC Chip Level Specifications

Symbol Description Min Typ Max | Units Notes
Vbp Supply voltage 3.00 - 5.25 \Y,
Ibp Supply current - 8 14 mA | Conditions are Vpp =5.0V,
Tp =25 °C, CPU = 3 MHz, SYSCLK
doubler disabled. VC1 = 1.5 MHz,
VC2 =93.75 kHz, VC3 = 93.75 kHz.
Ibps Supply current - 5 9 mA | Conditions are Vpp =3.3V,
Tp =25 °C, CPU = 3 MHz, SYSCLK
doubler disabled. VC1 = 1.5 MHz,
VC2 =93.75 kHz, VC3 = 93.75 kHz.
lopp Supply current when IMO = 6 MHz using - 2 3 mA | Conditions are Vpp =3.3V,
SLIMO mode=1 Tp=25°C, CPU =0.75 MHz,
SYSCLK doubler disabled,
VC1 =0.375 MHz, VC2 = 23.44 kHz,
VC3 = 0.09 kHz.
Isg Sleep (Mode) current with POR, LVD, sleep - 3 10 pA | Conditions are with internal slow
timer, and wpT.12 speed oscillator, Vpp = 3.3 V,
—40°C <Tp<55°C.
IsgH Sleep (Mode) current with POR, LVD, sleep - 4 25 pA | Conditions are with internal slow
timer, and WDT at high temperature.m] speed oscillator, Vpp = 3.3V,
55°C <Tp<85°C.
IsexTL | Sleep (Mode) Current with POR, LVD, sleep - 4 13 pA | Conditions are with properly loaded,
timer, WDT, and external crystal.m] 1 uW max, 32.768 kHz crystal.
Vpp =3.3V,-40°C<Txp<55°C.
IsexTLH | Sleep (Mode) current with POR, LVD, sleep - 5 26 pA | Conditions are with properly loaded,
timer, WDT, and external crystal at high 1 uW max, 32.768 kHz crystal.
temperature.['?] Vpp =3.3V,55°C < T, <85°C.
IsgrTc | Current consumed by RTC during sleep - 0.5 1 pMA | Extra current consumed by the RTC
during sleep. This number is typical at
25°Cand5V.
VREF Reference voltage (Bandgap) 1.280 | 1.300 | 1.320 \Y, Trimmed for appropriate Vpp.
Isxres | Supply current with XRES asserted 5 V - 0.65 3 mA | Max is peak current after XRES;
Supply current with XRES asserted 3.3 V - 0.4 1.5 mA | Typical value is the steady state
current value. Tp = 25 °C.

Note
12. Standby (sleep) current includes all functions (POR, LVD, WDT, Sleep Timer) needed for reliable system operation. This should be compared with devices that have
similar functions enabled.
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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 5.25 V
and 40°C <Tp<85°C,or3.0Vto 3.6 Vand—40 °C <Tx <85 °C, respectively. Typical parameters apply to 5V and 3.3 V at 25 °C
and are for design guidance only.

The guaranteed specifications for RefHI and RefLo are measured through the Analog Continuous Time PSoC blocks. The power
levels for RefHi and ReflLo refer to the Analog Reference Control register. AGND is measured at P2[4] in AGND bypass mode. Each
Analog Continuous Time PSoC block adds a maximum of 10mV additional offset error to guaranteed AGND specifications from the
local AGND buffer. Reference control power can be set to medium or high unless otherwise noted.

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 34. 5-V DC Analog Reference Specifications

GG Reference Power
ARF_CR Setti Symbol | Reference Description Min Typ Max Units
[5:3] ettings
0b000 RefPower = High | Vgegpy | Ref high Vpp/2 + Bandgap Vpp/2 + Vpp/2 + Vpp/2 + \
Opamp bias = High 1.214 1.279 1.341
Vacnp | AGND Vpp/2 Vpp/2 — Vpp/2 - Vpp/2+0.01| V
0.018 0.004
VREFLO Ref low VDD/2 — Bandgap VDD/2 - VDD/2 - VDD/2 - \Y
1.328 1.301 1.273
RefPower = High | Vggry | Ref high Vpp/2 + Bandgap Vpp/2 + Vpp/2 + Vpp/2 + \Y
Opamp bias = Low 0.228 1.284 1.344
Vaecnp | AGND Vpp/2 Vpp/2 — Vpp/2 - Vpp/2 + \Y
0.015 0.002 0.011
VREFLO Ref low VDD/2 — Bandgap VDD/2 - VDD/2 - VDD/2 - \Y
1.329 1.303 1.275
RefPower = VgerH1 | Ref high Vpp/2 + Bandgap Vpp/2 + Vpp/2 + Vpp/2 + \Y
Medium 1.224 1.287 1.345
Opamp bias =High [/, - " TAGND Vbp/2 Voo2-  |Vpp/2—- Vpp/2 + Y
0.014 0.001 0.012
VREFLO Ref low VDD/2 — Bandgap VDD/2 - VDD/2 - VDD/2 - \Y
1.328 1.304 1.275
RefPower = VgerH1 | Ref high Vpp/2 + Bandgap Vpp/2 + Vpp/2 + Vpp/2 + \Y
Medium 1.226 1.288 1.346
Opamp bias =Low [y " TAGND | Vpp/2 Vppl2—  |Vpp2—  |Vppl2+ v
0.014 0.001 0.012
VREFLO Ref low VDD/2 — Bandgap VDD/2 - VDD/2 - VDD/2 - \Y
1.328 1.304 1.276

Note

15. AGND tolerance includes the offsets of the local buffer in the PSoC block.
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Table 35. 3.3-V DC Analog Reference Specifications (continued)

Not allowed for
3.3V.

HEOENED Reference Power
ARF_CR Setti Symbol | Reference Description Min Typ Max Units
[5:3] ettings
0b001 RefPower = High |Vggry |Refhigh  |P2[4]+P2[6] (P2[4] = |P2[4] + P2[6] — |P2[4] + P2[6] — |P2[4]+P2[6]+ |V
Opamp bias = High Vpp/2, P2[6] = 0.5 V) [0.045 0.017 0.016
VaGND AGND P2[4] P2[4] P2[4] P2[4] —
VrerLo |Reflow P2[4]-P2[6] (P2[4] = |P2[4] - P2[6]— |P2[4]-P2[6]+ |P2[4]-P2[6]+ |V
Vpp/2, P2[6] =0.5V) [0.019 0.004 0.023
RefPower = High  |Vgerry | Ref high P2[4]+P2[6] (P2[4] = |P2[4] + P2[6]— |P2[4] + P2[6] - |P2[4]+P2[6]+ |V
Opamp bias = Low Vpp/2, P2[6] = 0.5 V) |0.036 0.012 0.013
VaAGND AGND P2[4] P2[4] P2[4] P2[4] -
ViRerLo |Ref low P2[4]-P2[6] (P2[4] = |P2[4] - P2[6]— |P2[4] - P2[6]- |P2[4]-P2[6]+ |V
Vpp/2, P2[6] =0.5V) |0.021 0.001 0.021
RefPower = Vrerni  |Refhigh  |P2[41+P2[6] (P2[4] = |P2[4] + P2[6] - |P2[4] + P2[6]— |P2[4]+P2[6]+ |V
Medium ‘ Vpp/2, P2[6] = 0.5V) |0.034 0.011 0.013
Opamp bias = High 1y, '~ = TAGND P2[4] P2[4] P2[4] P2[4] -
VrerLo |Reflow P2[4]-P2[6] (P2[4] = |P2[4] - P2[6]— |P2[4] - P2[6]—- |P2[4]-P2[6]+ |V
Vpp/2, P2[6] = 0.5V) |0.023 0.002 0.016
RefPower = Vrern  |Refhigh  |P2[4]+P2[6] (P2[4] = |P2[4] + P2[6] — |P2[4] + P2[6] - |P2[4]+P2[6]+ |V
Medium . Vpp/2, P2[6] =0.5V) [0.033 0.009 0.014
Opamp bias =Low [y, = TAGND P2[4] P2[4] P2[4] P2[4] -
VrerLo |Reflow P2[4]-P2[6] (P2[4] = |P2[4] - P2[6]— |P2[4] - P2[6]—- |P2[4]-P2[6]+ |V
Vpp/2, P2[6] = 0.5V) [0.024 0.003 0.020
0b010 RefPOWer = ngh VREFH| Ref hlgh VDD VDD —0.042 VDD —0.008 VDD Vv
Opamp bias = High 1y, =~ AGND Vpp/2 Vpp/2 - 0.035 |Vpp/2—0.001 |Vpp/2 +0.031 |V
VREFLO Ref low VSS VSS VSS + 0.003 VSS +0.0165 |V
\%
RefPowe[‘ = ngh VREFH| Ref hlgh VDD VDD —-0.035 VDD —0.005 VDD \Y
Opamp bias =Low 1y, = = |AGND Vpp/2 Vpp/2 - 0.031 |Vpp/2—0.001 |Vpp/2 +0.028 |V
VREFLO Ref low VSS VSS VSS +0.002 VSS +0.012 \Y
RefPower = VREFHl Ref high VDD VDD —0.044 VDD —0.005 VDD \%
Medium
Opamp bias = High VAGND  |AGND Vpp/2 Vpp/2-0.052  |Vpp/2 Vpp/2 + 0.046 |V
VREFLO Ref low VSS VSS VSS +0.002 VSS +0.014 \Y
RefPower = VREFHl Ref hlgh VDD VDD —0.036 VDD —0.004 VDD \%
Medium
Opamp bias = Low VAGND  |AGND Vpp/2 Vpp/2 - 0.032  |Vpp/2 Vpp/2 + 0.029 |V
VREFLO Ref low VSS VSS VSS + 0.001 VSS +0.012 V
0b011 All power settings. |- - - - - - -
Not allowed for
3.3V
0b100 All power settings. |- - - - - - -
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Table 35. 3.3-V DC Analog Reference Specifications (continued)

Not allowed for
3.3V.

ST Reference Power
ARF_CR . Symbol | Reference Description Min Typ Max Units
[5:3] Settings
0b101 RefPower = High  |Vggrny)  |Ref high P2[4] + Bandgap P2[4]1+1.226 |P2[4] +1.286 |P2[4]+1.343 |V
Opamp bias = High (P2[4] = Vpp/2)
VaGND AGND P2[4] P2[4] P2[4] P2[4] -
VRerLo |Reflow P2[4] — Bandgap P2[4]-1.323 |P2[4]-1.293 |P2[4]-1.262 |V
(P2[4] = Vpp/2)
RefPower = High  |Vgerry  |Refhigh  |P2[4] + Bandgap P2[4] + 1.232 |P2[4]+1.29  |P2[4]+1.344 |V
Opamp bias = Low (P2[4] = Vpp/2)
VAGND AGND P2[4] P2[4] P2[4] P2[4] -
VRerlo | Ref low P2[4] — Bandgap P2[4]-1.324 |P2[4]-1.296 |P2[4]-1.267 |V
(P2[4] = Vpp/2)
RefPower = VRerH  |Ref high P2[4] + Bandgap P2[4]1+1.233 |P2[4] +1.291 |P2[4]+1.345 |V
Medium ] (P2[4] = Vpp/2)
Opamp bias = High 1y, o |AGND P2[4] P2[4] P2[4] P2[4] -
VRerLo |Reflow P2[4] — Bandgap P2[4]1-1.324 |P2[4]-1.298 |P2[4]-1.269 |V
(P2[4] = Vpp/2)
RefPower = Vrerni | Ref high P2[4] + Bandgap P2[4] + 1.234 |P2[4] +1.292 |P2[4]+1.345 |V
Medium (P2[4] = Vpp/2)
Opamp bias = Low Vaono | AGND P2[4] P2[4] P2[4] P2[4]
Vrerlo | Ref low P2[4] — Bandgap P2[4]-1.324 |P2[4]-1.299 |P2[4]-1.270 |V
(P2[4] = Vpp/2)
0b110 RefPower = High |Vggry |Refhigh |2 x Bandgap 2.504 2.595 2672 v
Opamp bias = High 1y, = = IAGND Bandgap 1.262 1.301 1.336 v
VREFLO Ref low VSS VSS VSS + 0.006 VSS +0.013 \Y
RefPower = High  |Vgerni | Ref high 2 x Bandgap 2.506 2.593 2.674 \Y
Opamp bias =Low y, = TAGND Bandgap 1.262 1.301 1.336 Vv
VREFLO Ref low VSS VSS VSS + 0.003 VSS + 0.008 \Y
RefPower = Vrerni  |Ref high 2 x Bandgap 2.506 2.594 2.675 \Y
Medium
Opamp bias = High Vagnp |AGND Bandgap 1.262 1.301 1.335 \Y
VREFLO Ref low VSS VSS VSS +0.002 VSS +0.007 \%
RefPower = Vrerni  |Ref high 2 x Bandgap 2.507 2.595 2.675 Vv
Medium
Opamp bias = Low Vagnp |AGND Bandgap 1.262 1.301 1.335 \Y
VREFLO Ref low VSS VSS VSS + 0.001 VSS + 0.005 \Y
0b111 All power settings. |— - - - - - -

Document Number: 001-48111 Rev. *O

Page 49 of 87




CY8C28243/CY8C28403/CY8C28413
CY8C28433/CY8C28445/CY8C28452

CY8C28513/CY8C28545

CY8C28623/CY8C28643/CY8C28645

DC IDAC Specifications
Table 39. DC IDAC Specifications

(637 pA)

Symbol Description Min Typ | Max | Units Notes
IDAC_DNL | Differential nonlinearity -5.0 2.0 5.0 LSB | Valid for all 3 current ranges
IDAC_INL Integral nonlinearity -5.0 20 5.0 LSB | Valid for all 3 current ranges
IDAC_Gain | Gain per bit — Range 1 (91 pA) 283 357 447 nA Measured at full scale

Gain per bit — Range 2 (318 pA) 985 | 1250 | 1532 nA
Gain per bit — Range 3 (637 pA) 1959 | 2500 | 3056 nA
IDACOffset | Offset at Code 0 vs LSB Ideal — Range 1 2.0% | 20% % Measured as a % of LSB (Current @
(91 pA) Code 0)/(LSB Ideal Current)
Offset at Code 0 vs LSB Ideal — Range 2 1.0% | 10% %
(318 pA)
Offset at Code 0 vs LSB Ideal — Range 3 1.0% | 10% %

Document Number: 001-48111 Rev. *O

Page 51 of 87



Table 43. AC Chip-Level Specifications (continued)

CY8C28243/CY8C28403/CY8C28413
CY8C28433/CY8C28445/CY8C28452

CY8C28513/CY8C28545

CY8C28623/CY8C28643/CY8C28645

Symbol Description Min Typ Max Units Notes
txRsT External Reset Pulse Width 10 - - us
DC24M 24 MHz Duty Cycle 40 50 60 %
DCio Internal Low Speed Oscillator Duty 20 50 80 %
Cycle
Fout48M 48 MHz Output Frequency 46.8 | 48.0 | 49.2[2425] | MHz |Trimmed. Utilizing factory trim
values.
Fmax Maximum Frequency of Signal on Row - - 12.3 MHz
Input or Row Output.
SRpowerup | Supply Ramp Time 0 - - us
tPoWERUP Time for POR Release to Code - 16 100 ms
Execution
tit_ Mo 20 | 24 MHz IMO cycle-to-cycle jitter (RMS) - 200 1300 ps
24 MHz IMO long term N cycle-to-cycle - 300 1300 ps N =32
jitter (RMS)
24 MHz IMO period jitter (RMS) - 200 800 ps
tig pLL |24 MHz IMO cycle-to-cycle jitter (RMS) - 200 1100 ps
24 MHz IMO long term N cycle-to-cycle - 400 2800 ps N =32
jitter (RMS)
24 MHz IMO period jitter (RMS) - 200 1400 ps
Notes

24,475V <Vpp <5.25 V.

25.3.0 V < Vpp < 3.6 V. See application note Adjusting PSoC® Trims for 3.3 V and 2.7 V Operation — AN2012 for information on trimming for operation at 3.3 V.
26. Refer to Cypress Jitter Specifications application note, Understanding Datasheet Jitter Specifications for Cypress Timing Products — AN5054 for more information.
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AC GPIO Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25 V
and 40 °C <Tp<85°C,or3.0Vto3.6Vand—40 °C <Tx <85 °C, respectively. Typical parameters apply to 5V and 3.3 V at 25 °C
and are for design guidance only.

Table 44. AC GPIO Specifications

Symbol Description Min Typ Max | Units Notes

Ferio GPIO Operating Frequency 0 - 12.3 MHz | Normal Strong Mode

tRiseF Rise Time, Normal Strong Mode, Cload = 50 pF 3 - 18 ns |Vpp=4.5t05.25V, 10% —90%
tralF Fall Time, Normal Strong Mode, Cload = 50 pF 2 - 18 ns |Vpp=4.5t05.25V, 10% —90%
trises Rise Time, Slow Strong Mode, Cload = 50 pF 10 27 - ns |Vpp=31t05.25V, 10% —90%
tras Fall Time, Slow Strong Mode, Cload = 50 pF 10 22 - ns |Vpp=3t05.25V, 10% - 90%

Figure 13. GPIO Timing Diagram
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AC Operational Amplifier Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25 V
and 40°C <Tp<85°C,or3.0Vto 3.6 Vand—40 °C <Tx <85 °C, respectively. Typical parameters apply to 5V and 3.3 V at 25 °C
and are for design guidance only. The Operational Amplifiers covered by these specifications are components of both the Analog
Continuous Time PSoC blocks and the Analog Switched Cap PSoC blocks. Settling times, slew rates, and gain bandwidth are based
on the Analog Continuous Time PSoC block.

Power = High and Opamp bias = High is not supported at 3.3 V.

Table 45. 5V AC Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes
troA Rising Settling Time from 80% of AV to 0.1% of
AV (Active Probe Loading, Unity Gain)
Power = Low, Opamp bias = Low - - 3.9 us
Power = Medium, Opamp bias = High - - 0.72 us
Power = High, Opamp bias = High - - 0.62 us
tsoa Falling Settling Time from 20% of AV to 0.1%
of AV (Active Probe Loading, Unity Gain)
Power = Low, Opamp bias = Low - - 59 us
Power = Medium, Opamp bias = High - - 0.92 us
Power = High, Opamp bias = High - - 0.72 us

SRroa [Rising Slew Rate (20% to 80%)(Active Probe
Loading, Unity Gain)

Power = Low, Opamp bias = Low 0.15 - - Vius
Power = Medium, Opamp bias = High 1.7 - - V/us
Power = High, Opamp bias = High 6.5 - - V/us

SRroa Falling Slew Rate (80% to 20%)(Active Probe
Loading, Unity Gain)

Power = Low, Opamp bias = Low 0.01 - - V/us

Power = Medium, Opamp bias = High 0.5 - - Vius

Power = High, Opamp bias = High 4.0 - - V/us
BWoa Gain Bandwidth Product

Power = Low, Opamp bias = Low 0.75 - - MHz

Power = Medium, Opamp bias = High 3.1 - - MHz

Power = High, Opamp bias = High 54 - - MHz
Enoa Noise at 1 kHz - 100 - nV/rt-Hz

Power = Medium, Opamp bias = High
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AC Analog Output Buffer Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25 V
and 40°C <Tp<85°C,or3.0Vto 3.6 Vand—40 °C <Tx <85 °C, respectively. Typical parameters apply to 5V and 3.3 V at 25 °C
and are for design guidance only.

Table 50. 5V AC Analog Output Buffer Specifications

Symbol Description Min Typ Max | Units Notes

troB Rising Settling Time to 0.1%, 1V Step, 100 pF Load

Power = Low - - 25 us

Power = High - - 29 us
tsos Falling Settling Time to 0.1%, 1 V Step, 100 pF Load

Power = Low - - 23 us

Power = High - - 2.3 us
SRroB Rising Slew Rate (20% to 80%), 1 V Step, 100 pF Load

Power = Low 0.65 - - Vius

Power = High 0.65 - - V/us
SRroB Falling Slew Rate (80% to 20%), 1 V Step, 100 pF Load

Power = Low 0.65 - - Vips

Power = High 0.65 - - V/us
BWog Small Signal Bandwidth, 20mVpp, 3dB BW, 100 pF Load

Power = Low 0.8 - - MHz

Power = High 0.8 - - MHz
BWog Large Signal Bandwidth, 1 V,,, 3dB BW, 100 pF Load

Power = Low 300 - - kHz

Power = High 300 - - kHz

Table 51. 3.3 V AC Analog Output Buffer Specifications

Symbol Description Min Typ Max | Units Notes

troB Rising Settling Time to 0.1%, 1 V Step, 100 pF Load

Power = Low - - 3.8 us

Power = High - - 3.8 us
tsos Falling Settling Time to 0.1%, 1 V Step, 100 pF Load

Power = Low - - 3.2 us

Power = High - - 29 us
SRroB Rising Slew Rate (20% to 80%), 1 V Step, 100 pF Load

Power = Low 0.5 - - Vius

Power = High 0.5 - - V/us
SRroB Falling Slew Rate (80% to 20%), 1 V Step, 100 pF Load

Power = Low 0.5 - - Vips

Power = High 0.5 - - V/us
BWog Small Signal Bandwidth, 20mVpp, 3dB BW, 100 pF Load

Power = Low 0.64 - - MHz

Power = High 0.64 - - MHz
BWog Large Signal Bandwidth, 1 V,,, 3dB BW, 100 pF Load

Power = Low 200 - - kHz

Power = High 200 - - kHz
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AC Programming Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25 V
and 40 °C <Tp<85°C,or3.0Vto3.6Vand—40 °C <Tx <85 °C, respectively. Typical parameters apply to 5V and 3.3 V at 25 °C
and are for design guidance only.

Table 55. AC Programming Specifications

Symbol Description Min Typ Max | Units Notes
trscLk Rise Time of SCLK 1 - 20 ns
tescLk Fall Time of SCLK 1 - 20 ns
tsscLk Data Setup Time to Falling Edge of SCLK 40 - - ns
tHscLk Data Hold Time from Falling Edge of SCLK 40 - - ns
FscLk Frequency of SCLK 0 - 8 MHz
tERASEB Flash Erase Time (Block) - 10 - ms
tWRITE Flash Block Write Time - 40 - ms
tpbscLk Data Out Delay from Falling Edge of SCLK — — 55 ns |Vpp>3.6
tbscLks Data Out Delay from Falling Edge of SCLK - - 75 ns |3.0<Vpp<36
tERASEALL Flash Erase Time (Bulk) - 40 - ms | Erase all blocks and protection

fields at once.

tproGRAM HOT | Flash Block Erase + Flash Block Write Time | — — 10089 ms [0°C<Tj<100°C
tproGRAM coLp | Flash Block Erase + Flash Block Write Time | — - [200B%] ms |40°C<Tj<0°C

Note
30. For the full industrial range, the user must employ a temperature sensor user module (FlashTemp) and feed the result to the temperature argument before writing.
Refer to the Flash APIs Application Note, AN2015 at http://ww.cypress.com under Application Notes for more information.
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Figure 18. 28-pin SSOP (210 Mils) 028.21 Package Outline, 51-85079
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Figure 19. 44-pin TQFP (10 x 10 x 1.4 mm) A44S Package Outline, 51-85064
12001025 SQ@
10.00£0.10 S@
0° MIN,
o 33 0.37£0.05 . 0.08 MIN,
{ STAND-OFF 0'20
] f 015 hAX. /[ EAUGE PLANE
R. 008 MIN. j

12°1°
“\ [T @
AN

V140005

Document Number: 001-48111 Rev. *O

0.20 MIN,
0.20 MIN.

1.00 REF.

DETAIL A

NOTE:

1. JEDEC STD REF MS-026

2. BODY LENGTH DIMENSION DOES NOT INCLUDE MOLD PROTRUSION/END FLASH
MOLD PROTRUSION/END FLASH SHALL NOT EXCEED 00098 in <0.25 mm) PER SIDE
BODY LENGTH DIMENSIONS ARE MAX PLASTIC BODY SIZE INCLUDING MOLD MISMATCH

3. DIMENSIONS IN MILLIMETERS

51-85064 *F
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Glossary (continued)

microcontroller

mixed-signal
modulator

noise

oscillator

parity

phase-locked
loop (PLL)

pinouts

port

power on reset
(POR)

PSoC®

PSoC Designer™

pulse width

modulator (PWM)

RAM

register
reset

ROM

serial

settling time

An integrated circuit chip that is designed primarily for control systems and products. In addition to a CPU, a
microcontroller typically includes memory, timing circuits, and 10 circuitry. The reason for this is to permit the
realization of a controller with a minimal quantity of chips, thus achieving maximal possible miniaturization. This
in turn, reduces the volume and the cost of the controller. The microcontroller is normally not used for
general-purpose computation as is a microprocessor.

The reference to a circuit containing both analog and digital techniques and components.
A device that imposes a signal on a carrier.

1. A disturbance that affects a signal and that may distort the information carried by the signal.
2. The random variations of one or more characteristics of any entity such as voltage, current, or data.

A circuit that may be crystal controlled and is used to generate a clock frequency.

A technique for testing transmitting data. Typically, a binary digit is added to the data to make the sum of all the
digits of the binary data either always even (even parity) or always odd (odd parity).

An electronic circuit that controls an oscillator so that it maintains a constant phase angle relative to a reference
signal.

The pin number assignment: the relation between the logical inputs and outputs of the PSoC device and their
physical counterparts in the printed circuit board (PCB) package. Pinouts involve pin numbers as a link between
schematic and PCB design (both being computer generated files) and may also involve pin names.

A group of pins, usually eight.

A circuit that forces the PSoC device to reset when the voltage is lower than a pre-set level. This is one type of
hardware reset.

Cypress Semiconductor’s PSoC®is a registered trademark and Programmable System-on-Chip™ is a trademark
of Cypress.

The software for Cypress’ Programmable System-on-Chip technology.

An output in the form of duty cycle which varies as a function of the applied measurand

An acronym for random access memory. A data-storage device from which data can be read out and new data
can be written in.

A storage device with a specific capacity, such as a bit or byte.
A means of bringing a system back to a know state. See hardware reset and software reset.

An acronym for read only memory. A data-storage device from which data can be read out, but new data cannot
be written in.

1. Pertaining to a process in which all events occur one after the other.
2. Pertaining to the sequential or consecutive occurrence of two or more related activities in a single device or

channel.

The time it takes for an output signal or value to stabilize after the input has changed from one value to another.
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This section describes the errata for CY8C28243, CY8C28403, CY8C28413, CY8C28433, CY8C28445, CY8C28452, CY8C28513,
CY8C28545, CY8C28623, CY8C28643, CYBC28645 PSoC devices. Details include errata trigger conditions, scope of impact,
available workarounds, and silicon revision applicability.

Please contact your local Cypress Sales Representative if you have questions.

Part Numbers Affected

Part Number Device Characteristics
CY8C28403 All Variants
CY8C28243 All Variants
CY8C28413 All Variants
CY8C28433 All Variants
CY8C28445 All Variants
CY8C28513 All Variants
CY8C28545 All Variants
CY8C28643 All Variants
CY8C28645 All Variants
CY8C28452 All Variants
CY8C28623 All Variants

Qualification Status
Engineering Samples

Errata Summary

The following table defines the errata applicability to CY8C28xxx devices.

Note Each erratum in the table below is hyperlinked. Click on the item entry to jump to its description.

Items

Silicon
MPN Revision

10-bit SAR ADC does not meet DNL/INL
specification

CY8C28403 *A
CY8C28413
CY8C28513
CY8C28433
CY8C28243
CY8C28643
CY8C28445
CY8C28545
CY8C28645

Silicon fix is not planned. The
workaround mentioned above should be

used.

Wrong data read from IDAC_CRx and
DACx_D registers

CY8C28413 *A
CY8C28513
CY8C28433
CY8C28445
CY8C28545
CY8C28645
CY8C28452

Silicon fix is not planned. The
workaround mentioned above should be

used.
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Document Title: CY8C28243/CY8C28403/CY8C28413/CY8C28433/CY8C28445/CY8C28452/CY8C28513/CY8C28545/
CY8C28623/CY8C28643/CY8C28645, PSoC
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Programmable System-on-Chip™

Revision

ECN

Origin of
Change

Submission
Date

Description of Change

k%

2593460

BTK/
PYRS

10/20/08

New document (Revision **).

*A

2652217

BTK/
PYRS

02/02/09

Extensive updates to content.

Added registers maps.

Updated Getting Started section
Updated Development Tools section
Added some SAR10 ADC specifications.
Added more analog system figures

2675937

BTK

03/18/09

Updated DC Analog Reference Specifications tables
Minor content updates

*C

2679015

HMI

03/26/2009

Post to external web.

*D

2750217

TDU

08/10/09

Updates to Electrical Specifications section
Minor content updates

2768143

TDU

09/23/09

Updated DC Operational Amplifier, DC Analog Reference, DC SAR10ADC,
and DC POR specifications; Added Figure 15 and Figure 16; Updated AC
TypeE-Operational and AC SAR10ADC specifications

*F

2805324

ALH

11/11/09

Added Contents page. Updated Electrical Specifications.

*G

2902396

NJF

03/30/2010

Updated Cypress website links.

Added TgakeTemp @nd TgakeTive Parameters in Absolute Maximum Ratings.
Updated DC SAR10 ADC Specifications.

Modified Note 23.

Removed AC Analog Mux Bus Specifications, Third Party Tools and Build a
PSoC Emulator into your Board.

Updated Packaging Information and Ordering Code Definitions.

Updated links in Sales, Solutions, and Legal Information.

*H

3063584

NJF

10/20/10

Added PSoC Device Characteristics table.

Added DC 12C Specifications table.

Added F32K_U max limit.

Added Tjit_IMO specification, removed existing jitter specifications.
Updated Analog reference tables.

Updated Units of Measure, Acronyms, Glossary, and References sections.
Updated solder reflow specifications.

No specific changes were made to AC Digital Block Specifications table and
I12C Timing Diagram. They were updated for clearer understanding.
Updated Figure 13 since the labelling for y-axis was incorrect.

Template and styles update.

*|

3148779

NJF

01/20/11

Added Footnote # 34 to Thermal Impedances section.

Table 7. 56-Pin Part Pinout (SSOP) (page 15) - Pin#28 - Pin Name changed
to “VSS”'

Table 5. 44-Pin Part Pinout (TQFP) (page 13) - Pin#17 - Pin Type changed to
“Power”.

Under DC SAR10 ADC Specifications table, for parameter Vyrgrsar1o, Max
value changed from 4.95 V to Vpp — 0.3 V.

Updated Table 59, “Solder Reflow Specifications,” on page 72 as per spec
25-00090.

*J

3598237

LURE/
XZNG

04/24/2012

Changed the PWM description string from “8- to 32-bit” to “8- and 16-bit”.

*K

3758002

GULA

10/01/2012

Updated Packaging Information (spec 001-45616 (Changed revision from *B

to *D), spec 51-85062 (Changed revision from *D to *F)).
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