EXFL

Infineon Technologies - CY8C29666-24PVXA Datasheet

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

Obsolete

M8C

8-Bit

24MHz

12C, SPI, UART/USART
POR, PWM, WDT

44

32KB (32K x 8)
FLASH

2K x 8

3V ~ 5.25V

A/D 12x14b; D/A 4x9b

Internal
-40°C ~ 85°C (TA)

Surface Mount

48-BSSOP (0.295", 7.50mm Width)

48-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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The Analog System

The analog system is composed of 12 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 common PSoC analog functions for this device
(most available as user modules) are as follows:

m ADCs (up to four, with 6- to 14-bit resolution, selectable as
incremental, delta-sigma, or successive approximation register
(SAR))

m Filters (two- and four-pole band pass, low pass, and notch)
m Amplifiers (up to four, with selectable gain up to 48x)

m Instrumentation amplifiers (up to two, with selectable gain up
to 93x)

m Comparators (up to four, with 16 selectable thresholds)
m DACs (up to four, with 6- to 9-bit resolution)

m Multiplying DACs (up to four, with 6- to 9-bit resolution)
m High current output drivers (four with 30-mA drive)

m 1.3-V reference (as a system resource)

m DTMF Dialer

m Modulators

m Correlators

m Peak Detectors

m Many other topologies possible

Analog blocks are provided in columns of three, which includes
one continuous time (CT) and two switched capacitor (SC)
blocks, as shown in Figure 2.

Document Number: 001-12899 Rev. *H

Figure 2. Analog System Block Diagram
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Additional System Resources

System resources, some of which have been previously listed,
provide additional capability useful for complete systems.
Additional resources include a multiplier, decimator, LVD, and
power-on reset (POR). Brief statements describing the merits of
each system resource are given below:

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

m Two multiply accumulates (MACs) provide fast 8-bit multiplier
with 32-bit accumulate to assist in both general math as well
as digital filters.

PSoC Device Characteristics

m The decimator provides a custom hardware filter for digital
signal processing applications including the creation of
delta-sigma ADCs.

m The I2C module provides 0 to 400 kHz communication over two
wires. Slave, master, and multimaster modes are all supported.

m LVD interrupts can signal the application of falling voltage
levels, while the advanced POR circuit eliminates the need for
a system supervisor.

m An internal 1.3-V voltage reference provides an absolute
reference for the analog system, including ADCs and DACs.

Depending on your PSoC device characteristics, the digital and analog systems can have a varying number of digital and analog
blocks. The following table lists the resources available for specific PSoC device groups. The PSoC device covered by this data sheet

is highlighted in Table 1.

Table 1. PSoC Device Characteristics

PSoC Part Digital Digital Digital Analog Analog Analog Analog SRAM Flash
Number 110 Rows Blocks Inputs Outputs | Columns | Blocks Size Size
CY8C29x66/! up to 64 4 16 up to 12 4 4 12 2K 32K
CY8C28xxx up to 44 upto3 | upto12 | upto44 up to 4 up to 6 1;;:}2[3] 1K 16 K
CY8C27x43 up to 44 2 8 up to 12 4 4 12 256 16 K
CY8C24x94/2 up to 56 1 4 up to 48 2 2 6 1K 16 K
CY8C24x23A up to 24 1 4 up to 12 2 2 6 256 4K
CY8C23x33 up to 26 1 4 up to 12 2 2 4 256 8K
CcY8C22x45 up to 38 2 8 up to 38 0 4 63l 1K 16 K
CcY8C21x45@ up to 24 1 4 up to 24 0 4 63l 512 8K
cysc21x34 up to 28 1 4 up to 28 0 2 413] 512 8K
CY8C21x23 up to 16 1 4 upto 8 0 2 413] 256 4K
CY8C20x34/ up to 28 0 0 up to 28 0 0 334 512 8K
CY8C20xx6 up to 36 0 0 up to 36 0 0 3341 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.

Document Number: 001-12899 Rev. *H
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Getting Started

For in depth |nformat|on along with detailed programming
details, see the PSoC® Technical Reference Manual.

For up-to-date ordering, packaging, and electrical specification

information, see the latest PSoC device datasheets on the web.

Application Notes

Cypress application notes are an excellent introduction to the
wide variety of possible PSoC designs.

Development Kits

PSoC Development Kits are available online from and through a
growing number of regional and global distributors, which
include Arrow, Avnet, Digi-Key, Farnell, Future Electronics, and

Newark.

Training

Free PSoC technical training (on demand, webinars, and
workshops), which is available online via www.cypress.com,
covers a wide variety of topics and skill levels to assist you in
your designs.

Document Number: 001-12899 Rev. *H

CYPros Consultants

Certified PSoC consultants offer everything from technical assis-
tance to completed PSoC designs. To contact or become a PSoC
consultant go to the CYPros Consultants web site.

Solutions Library

Visit our growing library of solution focused designs. Here you
can find various application designs that include firmware and
hardware design files that enable you to complete your designs

quickly.

Technical Support

Technical support — including a searchable Knowledge Base
articles and technical forums — is also available online. If you
cannot find an answer to your question, call our Technical
Support hotline at 1-800-541-4736.
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48-Pin Part Pinout

Table 3. 48-Pin Part Pinout (SSOP)

Pin Type Pin e Figure 4. CY8C29666 48-Pin PSoC Device
No. | Digital | Analog | Name
1 110 | PO[7] Analog column mux input 5
2 110 110 PO[5] Analog column mux input and column output AL PO = 1 48 Voo
3 110 I/l0 | PO[3] [ Analog column mux input and column output AIO, POfS] = 2 47/m P0G, A
4 110 I PO[1] [ Analog column mux input AO.PO3= 3 461 PO, O
5 110 P2[7] AL%- g ﬁ'zﬁvzo
o =] ,
6 Vo P2[] P25 6 431= P26, Exteal Vier
7 110 | P2[3] Direct switched capacitor block input A, P23 7 42 P2J4], Extemal AGND
8 110 | P2[1] Direct switched capacitor block input A, P21 8 HpP2A
9 110 P4[7] P47 9 40p P20, A
10 110 P4[5] P45 =10 39m P4]
11 110 P4[3] PA[3]= 11 38 P44]
12 110 P4[1] P41] =12 SSOP 37 P42
13 Power Vss Ground connection P\sl;- ﬁ ﬁ.;ggs
= =
14 110 P3[7] Pyg e 15 b Py
15 110 P3[5] Pa3= 16 3l Py
16 110 P3[3] Py =17 2k P3Y
17 110 P3[1] P53 =18 3@ P30
18 110 P5[3] P5[1] =19 30 P52
19 110 P5[1] 12C SCL, P1[7) =20 29 P5[0]
20 /0 P1[71 | I°C serial clock (SCL) 120 SDA, Pil5] = 21 =Pl
21 7o P1[6] | I°C serial data (SDA) N Em:z Z :2{‘2‘} BXTOLK
22 110 P1[3] ' '
23 | 1o PAL] | Crystal inpuf (XTALn), I°C serial clock (SCL), b 25 P10 120 SDA XTALowt
ISSP-SCLK®
24 Power Vss Ground connection
25 110 P1[0] Crystal output (XTAL%ut), I°C Serial Data
(SDA), ISSP-SDATA!
26 110 P1[2]
27 110 P1[4] Optional external clock (EXTCLK) input
28 110 P1[6]
29 110 P5[0]
30 110 P5[2]
31 110 P3[0]
32 110 P3[2]
33 110 P3[4]
34 110 P3[6]
35 Input XRES | Active high external reset with internal
pull-down
36 110 P4[0]
37 110 P4[2]
38 110 P4[4]
39 110 P4[6]
40 110 | P2[0] Direct switched capacitor block input
41 110 | P2[2] Direct switched capacitor block input
42 110 P2[4] External analog ground (AGND)
43 [lfe} P2[6] External voltage reference (Vrgr)
44 110 | PO[0] Analog column mux input
45 110 110 PO[2] Analog column mux input and column output
46 110 110 PO[4] Analog column mux input and column output
47 110 | PO[6] Analog column mux input
48 Power Vpp Supply voltage

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

Note
6. These are the ISSP pins, which are not high Z when coming out of POR. See the PSoC Technical Reference Manual for details.
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Table 5. 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 DBB20DR0O 40 # ASC10CRO 80 RW RDI2RI CO0 RW
PRTOIE 01 RW DBB20DR1 41 W ASC10CR1 81 RW RDI2SYN C1 RW
PRT0GS 02 RW DBB20DR2 42 RW ASC10CR2 82 RW RDI2IS C2 RW
PRTODM2 03 RW DBB20CRO 43 # ASC10CR3 83 RW RDI2LTO C3 RW
PRT1DR 04 RW DBB21DR0O 44 # ASD11CRO 84 RW RDI2LT1 C4 RW
PRT1IE 05 RW DBB21DR1 45 W ASD11CR1 85 RW RDI2RO0 C5 RW
PRT1GS 06 RW DBB21DR2 46 RW ASD11CR2 86 RW RDI2RO1 C6 RW
PRT1DM2 07 RW DBB21CRO 47 # ASD11CR3 87 RW C7
PRT2DR 08 RW DCB22DR0 48 # ASC12CR0O 88 RW RDI3RI C8 RW
PRT2IE 09 RW DCB22DR1 49 W ASC12CR1 89 RW RDI3SYN C9 RW
PRT2GS 0A RW DCB22DR2 4A RW ASC12CR2 8A RW RDI3IS CA RW
PRT2DM2 0B RW DCB22CR0 4B # ASC12CR3 8B RW RDI3LTO CB RW
PRT3DR 0C RW DCB23DR0 4C # ASD13CRO 8C RW RDI3LT1 cC RW
PRT3IE 0D RW DCB23DR1 4D W ASD13CR1 8D RW RDI3RO0 CD RW
PRT3GS O0E RW DCB23DR2 4E RW ASD13CR2 8E RW RDI3RO1 CE RW
PRT3DM2 OF RW DCB23CR0 4F # ASD13CR3 8F RW CF
PRT4DR 10 RW DBB30DRO 50 # ASD20CRO 90 RW CUR_PP DO RW
PRT4IE 11 RW DBB30DR1 51 W ASD20CR1 91 RW STK_PP D1 RW
PRT4GS 12 RW DBB30DR2 52 RW ASD20CR2 92 RW D2
PRT4DM2 13 RW DBB30CRO 53 # ASD20CR3 93 RW IDX_PP D3 RW
PRT5DR 14 RW DBB31DR0O 54 # ASC21CR0O 94 RW MVR_PP D4 RW
PRT5IE 15 RW DBB31DR1 55 W ASC21CR1 95 RW MVW_PP D5 RW
PRT5GS 16 RW DBB31DR2 56 RW ASC21CR2 96 RW 12C_CFG D6 RW
PRT5DM2 17 RW DBB31CRO 57 # ASC21CR3 97 RW 12C_SCR D7 #
18 DCB32DR0 58 # ASD22CR0O 98 RW 12C_DR D8 RW
19 DCB32DR1 59 W ASD22CR1 99 RW 12C_MSCR D9 #
1A DCB32DR2 5A RW ASD22CR2 9A RW INT_CLRO DA RW
1B DCB32CR0 5B # ASD22CR3 9B RW INT_CLR1 DB RW
1C DCB33DR0 5C # ASC23CR0O 9C RW INT_CLR2 DC RW
1D DCB33DR1 5D W ASC23CR1 9D RW INT_CLR3 DD RW
1E DCB33DR2 5E RW ASC23CR2 9E RW INT_MSK3 DE RW
1F DCB33CR0 5F # ASC23CR3 9F RW INT_MSK2 DF RW

DBBOODRO 20 # AMX_IN 60 RW A0 INT_MSKO EO RW

DBBOODR1 21 W 61 A1 INT_MSK1 E1 RW

DBBOODR2 22 RW 62 A2 INT_VC E2 RC

DBBOOCRO 23 # ARF_CR 63 RW A3 RES_WDT E3 W

DBB01DRO 24 # CMP_CRO 64 # A4 DEC_DH E4 RC

DBB01DR1 25 W ASY_CR 65 # A5 DEC_DL E5 RC

DBB01DR2 26 RW CMP_CR1 66 RW A6 DEC_CRO E6 RW

DBB01CRO 27 # 67 A7 DEC_CR1 E7 RW

DCB02DR0 28 # 68 MUL1_X A8 W MULO_X E8 W

DCB02DR1 29 W 69 MUL1_Y A9 W MULO_Y E9 W

DCB02DR2 2A RW 6A MUL1_DH AA R MULO_DH EA R

DCB02CR0O 2B # 6B MUL1_DL AB R MULO_DL EB R

DCBO03DRO 2C # TMP_DRO 6C RW ACC1_DR1 AC RW ACCO_DR1 EC RW

DCBO03DR1 2D W TMP_DR1 6D RW ACC1_DRO AD RW ACCO_DRO ED RW

DCB03DR2 2E RW TMP_DR2 6E RW ACC1_DR3 AE RW ACCO_DR3 EE RW

DCBO03CRO 2F # TMP_DR3 6F RW ACC1_DR2 AF RW ACCO_DR2 EF RW

DBB10DR0O 30 # ACBO0OCR3 70 RW RDIORI BO RW FO

DBB10DR1 31 W ACBO0OCRO 71 RW RDIOSYN B1 RW F1

DBB10DR2 32 RW ACBOOCR1 72 RW RDIOIS B2 RW F2

DBB10CRO 33 # ACBO0CR2 73 RW RDIOLTO B3 RW F3

DBB11DR0O 34 # ACB01CR3 74 RW RDIOLT1 B4 RW F4

DBB11DR1 35 W ACB01CRO 75 RW RDIOROO B5 RW F5

DBB11DR2 36 RW ACBO01CR1 76 RW RDIORO1 B6 RW F6

DBB11CR0O 37 # ACB01CR2 77 RW B7 CPU_F F7 RL

DCB12DR0 38 # ACB02CR3 78 RW RDI1RI B8 RW F8

DCB12DR1 39 W ACB02CRO 79 RW RDI1SYN B9 RW F9

DCB12DR2 3A RW ACB02CR1 7A RW RDI1IS BA RW FA

DCB12CR0 3B # ACB02CR2 7B RW RDI1LTO BB RW FB

DCB13DR0 3C # ACBO03CR3 7C RW RDI1LT1 BC RW FC

DCB13DR1 3D W ACBO03CRO 7D RW RDI1RO0 BD RW FD

DCB13DR2 3E RW ACBO3CR1 7E RW RDI1RO1 BE RW CPU_SCR1 FE #

DCB13CR0O 3F # ACBO03CR2 7F RW BF CPU_SCRO FF #

Blank fields are Reserved and should not be accessed. # Access is bit specific.
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Table 6. 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 DBB20FN 40 RW ASC10CRO 80 RW RDI2RI COo RW
PRTODM1 01 RW DBB20IN 41 RW ASC10CR1 81 RW RDI2SYN C1 RW
PRTOICO 02 RW DBB200U 42 RW ASC10CR2 82 RW RDI2IS C2 RW
PRTOIC1 03 RW 43 ASC10CR3 83 RW RDI2LTO C3 RW
PRT1DMO 04 RW DBB21FN 44 RW ASD11CRO 84 RW RDI2LT1 C4 RW
PRT1DM1 05 RW DBB21IN 45 RW ASD11CR1 85 RW RDI2RO0 C5 RW
PRT1ICO 06 RW DBB210U 46 RW ASD11CR2 86 RW RDI2RO1 C6 RW
PRT1IC1 07 RW 47 ASD11CR3 87 RW C7
PRT2DMO 08 RW DCB22FN 48 RW ASC12CRO 88 RW RDI3RI C8 RW
PRT2DM1 09 RW DCB22IN 49 RW ASC12CR1 89 RW RDI3SYN C9 RW
PRT2ICO 0A RW DCB220U 4A RW ASC12CR2 8A RW RDI3IS CA RW
PRT2IC1 0B RW 4B ASC12CR3 8B RW RDI3LTO CB RW
PRT3DMO 0C RW DCB23FN 4C RW ASD13CRO 8C RW RDI3LT1 CcC RW
PRT3DM1 0D RW DCB23IN 4D RW ASD13CR1 8D RW RDI3RO0 CD RW
PRT3ICO OE RW DCB230U 4E RW ASD13CR2 8E RW RDI3RO1 CE RW
PRT3IC1 OF RW 4F ASD13CR3 8F RW CF
PRT4DMO 10 RW DBB30FN 50 RW ASD20CRO 90 RW GDI_O_IN DO RW
PRT4DM1 11 RW DBB30IN 51 RW ASD20CR1 91 RW GDI_E_IN D1 RW
PRT4ICO 12 RW DBB300OU 52 RW ASD20CR2 92 RW GDI_O_OU D2 RW
PRT4IC1 13 RW 53 ASD20CR3 93 RW GDI_E_OU D3 RW
PRT5DMO 14 RW DBB31FN 54 RW ASC21CRO 94 RW D4
PRT5DM1 15 RW DBB31IN 55 RW ASC21CR1 95 RW D5
PRT5ICO 16 RW DBB310U 56 RW ASC21CR2 96 RW D6
PRT5IC1 17 RW 57 ASC21CR3 97 RW D7

18 DCB32FN 58 RW ASD22CRO 98 RW D8
19 DCB32IN 59 RW ASD22CR1 99 RW D9
1A DCB320U 5A RW ASD22CR2 9A RW DA
1B 5B ASD22CR3 9B RW DB
1C DCB33FN 5C RW ASC23CRO 9C RW DC
1D DCB33IN 5D RW ASC23CR1 9D RW OSC_GO_EN DD RW
1E DCB330U 5E RW ASC23CR2 9E RW OSC_CR4 DE RW
1F 5F ASC23CR3 9F RW OSC_CR3 DF RW
DBBOOFN 20 RW CLK_CRO 60 RW A0 OSC_CRO EO RW
DBBOOIN 21 RW CLK_CR1 61 RW A1 OSC_CR1 E1 RW
DBB00OU 22 RW ABF_CRO 62 RW A2 OSC_CR2 E2 RW
23 AMD_CRO 63 RW A3 VLT_CR E3 RW
DBBO1FN 24 RW 64 A4 VLT_CMP E4 R
DBBO1IN 25 RW 65 A5 E5
DBB010OU 26 RW AMD_CR1 66 RW AB E6
27 ALT_CRO 67 RW A7 E7
DCBO2FN 28 RW ALT_CR1 68 RW A8 IMO_TR E8 W
DCBO02IN 29 RW CLK_CR2 69 RW A9 ILO_TR E9 W
DCB020U 2A RW 6A AA BDG_TR EA RW
2B 6B AB ECO_TR EB W
DCBO3FN 2C RW TMP_DRO 6C RW AC EC
DCBO3IN 2D RW TMP_DR1 6D RW AD ED
DCB030U 2E RW TMP_DR2 6E RW AE EE
2F TMP_DR3 6F RW AF EF
DBB10FN 30 RW ACBO0CR3 70 RW RDIORI BO RW FO
DBB10IN 31 RW ACBOOCRO 71 RW RDIOSYN B1 RW F1
DBB100OU 32 RW ACBOOCR1 72 RW RDIOIS B2 RW F2
33 ACBO0CR2 73 RW RDIOLTO B3 RW F3
DBB11FN 34 RW ACBO01CR3 74 RW RDIOLT1 B4 RW F4
DBB11IN 35 RW ACB01CRO 75 RW RDIOROO B5 RW F5
DBB110U 36 RW ACBO01CR1 76 RW RDIORO1 B6 RW F6
37 ACB01CR2 77 RW B7 CPU_F F7 RL
DCB12FN 38 RW ACB02CR3 78 RW RDI1RI B8 RW F8
DCB12IN 39 RW ACB02CRO 79 RW RDI1SYN B9 RW F9
DCB120U 3A RW ACBO02CR1 7A RW RDI1IS BA RW FLS_PR1 FA RW
3B ACB02CR2 7B RW RDI1LTO BB RW FB
DCB13FN 3C RW ACBO3CR3 7C RW RDI1LT1 BC RW FC
DCB13IN 3D RW ACBO3CRO 7D RW RDI1TRO0 BD RW FD
DCB130U 3E RW ACBO3CR1 7E RW RDI1RO1 BE RW CPU_SCR1 FE #
3F ACBO3CR2 7F RW BF CPU_SCRO FF #
Blank fields are Reserved and should not be accessed. # Access is bit specific.
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Table 10. DC GPIO Specifications (continued)

Symbol Description Min Typ | Max | Units Notes
VH Input hysteresis - 60 - mV
I Input leakage (absolute value) - 1 - nA | Gross tested to 1 pA.
CiN Capacitive load on pins as input - 3.5 10 pF | Package and pin dependent.
Tp =25 °C.
Cout Capacitive load on pins as output - 3.5 10 pF _I?ackgge;gnd pin dependent.
A - .

DC Operational Amplifier Specifications

Table 11 and Table 12 on page 18 list guaranteed maximum and minimum specifications for the voltage and temperature ranges:
475V 10525V and 40°C<Tp<85°C,or3.0Vto3.6Vand—-40 °C <Tp <85 °C, respectively. Typical parameters apply to 5 V
and 3.3 V at 25 °C and are for design guidance only.

The operational amplifier is a component of both the analog CT PSoC blocks and the analog SC PSoC blocks. The guaranteed
specifications are measured in the analog CT PSoC block. Typical parameters apply to 5 V at 25 °C and are for design guidance only.

Power = high and Opamp bias = high settings are not allowed together for 3.3 V Vpp operation.

Table 11. 5-V DC Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes
Vosoa Input offset voltage (absolute value) - 1.6 10 mV
TCVpsoa | Average input offset voltage drift - 4.0 23.0 uv/ec
lEBOA Input leakage current (Port 0 analog pins) - 200 - pA | Gross tested to 1 pA.
Cinoa Input capacitance (Port 0 analog pins) - 45 9.5 pF | Package and pin dependent.
Tp=25°C.
Vemoa Common-mode voltage range
All cases, except highest 0.0 - Vb \Y
Power = high, Opamp bias = high 0.5 - Vpp - 0.5 \Y
CMRRgpa | Common-mode rejection ratio 60 - - dB | This specificationis measured
through the analog output
buffer and therefore includes
the limitations imposed by the
characteristics of the analog
output buffer.
GoLoa Open loop gain 80 - - dB
VoHigHoa | High output voltage swing (internal signals) | Vpp — 0.01 - - \Y
VoLowoa |Low output voltage swing (internal signals) - - 0.01 V
Isoa Supply current (including associated AGND
buffer)
Power = low, Opamp bias = low - 150 200 A
Power = low, Opamp bias = high - 300 400 pA
Power = medium, Opamp bias = low - 600 800 pA
Power = medium, Opamp bias = high - 1200 1600 A
Power = high, Opamp bias = low - 2400 3200 pA
Power = high, Opamp bias = high - 4600 6400 pA
PSRRpa | Supply voltage rejection ratio 67 80 - dB |[Vgs<V|y<(Vpp—2.25)o0r
(Vpp—1.25V) <V|y £ VDD

Document Number: 001-12899 Rev. *H
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Table 16. 5-V DC Analog Reference Specifications(continued)

AE?_%?:{EE%] Refegzrt\t(i:ﬁ gPsower Symbol | Reference Description Min Typ Max Unit
RefPower =High | Vggry | RefHigh |P2[4]+Bandgap | P2[4]+1.222 | P2[4]+1.290 | P2[4]+1.343 | V
Opamp bias = High (P2[4] = Vpp/2)

VAGND AGND | P2[4] P2[4] P2[4] P2[4] -
Vrerlo | ReflLow |P2[4]—Bandgap | P2[4]-1.331 | P2[4]-1.295 | P2[4]-1.254 | V
(P2[4] = Vpp/2)
RefPower = High | Vggry | RefHigh |P2[4]+Bandgap | P2[4]+1.226 | P2[4]+1.293 | P2[4] + 1.347 | V
Opamp bias = Low (P2[4] = Vpp/2)
VaAGND AGND P2[4] P2[4] P2[4] P2[4] -
Vrerlo | ReflLow | P2[4]—Bandgap | P2[4]-1.331 | P2[4]—1.298 | P2[4]-1.259 | V
0b101 (P2[4] = Vpp/2)
RefPower = Med Vrerni | RefHigh | P2[4] + Bandgap | P2[4] +1.227 | P2[4]+1.294 | P2[4] +1.347 | 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]—1.331 | P2[4]—1.298 | P2[4]-1.259 | V
(P2[4] = Vpp/2)
RefPower =Med | Vgepy | RefHigh |P2[4]+Bandgap | P2[4]+1.228 | P2[4]+1.295 | P2[4]+1.349 | V
Opamp bias = Low (P2[4] = Vpp/2)
VaGND AGND P2[4] P2[4] P2[4] P2[4] -
Vrerlo | Reflow |P2[4]—Bandgap | P2[4]—1.332 | P2[4]-1.299 | P2[4]-1.260 | V
(P2[4] = Vpp/2)
RefPower = High VREFHI Ref High |2 x Bandgap 2.535 2.598 2.644 \
Opamp bias = High =y, ™" AGND | Bandgap 1.227 1.305 1.398 Vv
VREFLO Ref Low VSS VSS VSS + 0.009 VSS +0.038 \%
RefPower = High VREFHI Ref High |2 x Bandgap 2.530 2.598 2.643 \
Opamp bias =Low =y, '~ " AGND | Bandgap 1.244 1303 1370 Y

0b110 VREFLO Ref Low VSS VSS VSS + 0.005 VSS +0.024 V
RefPower = Med VREFHI Ref High |2 x Bandgap 2.532 2.598 2.644 \
Opamp bias = High =y, = " "AGND | Bandgap 1.239 1.304 1.380 Vv

VREFLO Ref Low VSS VSS VSS + 0.006 VSS + 0.026 \%
RefPower = Med VREFHI Ref High |2 x Bandgap 2.528 2.598 2.645 \Y
Opamp bias =Low =y, " AGND |Bandgap 1.249 1.302 1.362 Vv
VREFLO Ref Low VSS VSS VSS +0.004 VSS +0.018 \%
RefPower = High VREFHI Ref High | 3.2 x Bandgap 4.041 4.155 4.234 \
Opamp bias = High =y, "1" AGND | 1.6 x Bandgap 1.998 2.083 2.183 Vv
VREFLO Ref Low VSS VSS VSS +0.010 VSS +0.038 \Y
RefPower = High VREFHI Ref High | 3.2 x Bandgap 4.047 4.153 4.236 \
Opamp bias =Low =y, ' " "AGND 1.6 x Bandgap 2.012 2.082 2157 v

0b111 VREFLO Ref Low VSS VSS VSS + 0.006 VSS +0.024 V
RefPower = Med VREFHI Ref High | 3.2 x Bandgap 4.049 4.154 4.238 \
Opamp bias = High =y, '~ "AGND | 1.6 x Bandgap 2.008 2.083 2.165 Vv

VREFLO Ref Low VSS VSS VSS + 0.006 VSS + 0.026 \%
RefPower = Med VREFHI Ref High | 3.2 x Bandgap 4.047 4.154 4.238 \Y
Opamp bias =Low =y, " "AGND | 1.6 x Bandgap 2.016 2.081 2.150 Vv
VREFLO Ref Low VSS VSS VSS +0.004 VSS +0.018 \%
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DC POR and LVD Specifications

Table 19 lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,0r3.0Vto3.6Vand—40°C <Ty<85°C, respectively. Typical parameters apply to 5 V and 3.3 V at 25 °C and
are for design guidance only.

Table 19. DC POR and LVD Specifications

Symbol Description Min Typ Max | Units Notes
Vpp Vvalue for PPOR trip (negative ramp)
Vpporo | PORLEV[1:0] = 00b - 2.82 - %
pPOR1 | PORLEV[1:0] = 01b - 4.39 - %
Vpporz | PORLEV[1:0] = 10b - 455 - %
PPOR hysteresis
VpHo PORLEV[1:0] = 00b - 92 - mV
Vphi1 PORLEV[1:0] = 01b - 0 - mvV
Vpuo PORLEV[1:0] = 10b - 0 - mV
Vpp value for LVD trip
Vivoo | VM[2:0] = 000b 286 | 292 |298| v
VD1 VM[2:0] = 001b 296 | 3.02 | 3.08 %
oz | VM[2:0] = 010b 3.07 | 313 | 3.20 %
LVD3 VM[2:0] = 011b 3.92 4.00 4.08 \Y,
Vivpa | VM[2:0] = 100b 439 | 448 | 457 %
wps | VM[2:0] = 101b 455 | 464 |47481| v
LVD6 VM[2:0] = 110b 4.63 4.73 4.82 \Y,
o7 | VM[2:0] = 111b 472 | 481 | 491 %
Notes

7. Always greater than 50 mV above PPOR (PORLEYV = 00) for falling supply.
8. Always greater than 50 mV above PPOR (PORLEYV = 10) for falling supply.
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Symbol Description Min Typ Max Units Notes
tyr ol | 24 MHz IMO cycle-to-cycle jitter - 200 700 ps
(RMS)
24 MHz IMO long term N - 300 900 ps N =32
cycle-to-cycle jitter (RMS)
24 MHz IMO period jitter (RMS) - 100 400 ps
tyr pull' | PLL cycle-to-cycle jitter (RMS) - 200 800 ps
PLL long term N cycle-to-cycle jitter - 300 1200 ps N =32
(RMS)
PLL period jitter (RMS) - 100 700 ps
Figure 7. PLL Lock Timing Diagram
PLL
Enable
l¢—— tPLLSLEW — 24 MHz
PLL
Gain 0
Figure 8. PLL Lock for Low Gain Setting Timing Diagram
PLL
Enable
l¢—— tPLLSLEWLOW ————pp| 24 MHz
PLL 1
Gain
Figure 9. External Crystal Oscillator Startup Timing Diagram
32K
Select 32 kHz
la—— los —pf
Faok2
Note

14. Refer to Cypress Jitter Specifications application note, Understanding Datasheet Jitter Specifications for Cypress Timing Products — AN5054 for more information.
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Clock Specifications

Table 29 and Table 30 list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 Vt0 5.25 V
and 40 °C < T, <85°C,0r3.0 Vto 3.6 Vand —40 °C < Tp < 85 °C, respectively. Typical parameters apply to 5V and 3.3V at 25 °C

and are for design guidance only.

Table 29. 5-V AC External Clock Specifications

Symbol Description Min Typ Max | Units Notes
Foscext | Frequency 0.093 - 246 MHz
- High period 20.6 - 5300 ns
- Low period 20.6 - - ns
- Power-up IMO to switch 150 - - us
Table 30. 3.3-V AC External Clock Specifications
Symbol Description Min Typ Max Units Notes
Foscext |Frequency with CPU clock divide by 1 0.093 - 12.3 MHz | Maximum CPU frequency is
12 MHz at 3.3 V. With the CPU
clock divider set to 1, the external
clock must adhere to the maximum
frequency and duty cycle
requirements.
FoscexT | Frequency with CPU clock divide by 2 or 0.093 - 246 MHz | If the frequency of the external
greater clock is greater than 12 MHz, the
CPU clock divider must be set to
2 or greater. In this case, the CPU
clock divider will ensure that the
fifty percent duty cycle requirement
is met.
- High period with CPU Clock divide by 1 41.7 - 5300 ns
- Low period with CPU Clock divide by 1 41.7 - - ns
- Power-up IMO to switch 150 - - us

Document
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AC Programming Specifications

Table 31 lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,0r3.0Vto3.6Vand—-40°C <Ty<85°C, respectively. Typical parameters apply to 5 V and 3.3 V at 25 °C and

are for design guidance only.

Table 31. AC Programming Specifications

Symbol Description Min Typ Max | Units Notes

trscLk Rise time of SCLK 1 - 20 ns

trscLk 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) - 10 401 ms

twRITE Flash block write time - 40 [ 1601 ms

tbscLk Data out delay from falling edge of SCLK - - 45 ns |Vpp>3.6

tbscLk3 Data out delay from falling edge of SCLK - - 50 ns [3.0<Vpp<3.6

teraH Total flash block program time (terases + - - [100"1] ms [T,20°C
twriTg), hot

teraC Total flash block program time (terases + - - 2001 ms [T,<0°C
twriTE): cold

Note

19. For the 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.
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Packaging Information
This section illustrates the packaging specifications for the automotive CY8C29x66 PSoC device, along with the thermal impedances

and solder reflow for each package and the typical package capacitance on crystal pins
Important Note Emulation tools may require a larger area on the target PCB than the chip's footprint. For a detailed description of
the emulation tools' dimensions, refer to the emulator pod drawings at http://www.cypress.com.

Figure 14. 28-Pin (210-Mil) SSOP

114~— 114 DIA,
PIN 1 ID.
HHHHHHHHHHHH H |
114
7.50 I
810
DIMENSIONS IN MILLIMETERS MIN,
MAX,
15 28
10,00
10.40
SEATING PLANE 235 MIN—] |— R
—| |~ 065 BSC. 0° MI
' I \ | GAUGE PLANE R —
2.00 165 0.25
MAX. 185
o LA A == Y
=T o1o] 005 JL f i 2% /
0.2l 0.2 - ' 0°-8°
e 1.25 REF:
055
095
51-85079 *F
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Figure 15. 48-Pin (300-Mil) SSOP
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Thermal Impedances

Table 33. Thermal Impedances per Package

51-85061 *F

Capacitance on Crystal Pins

Table 34. Typical Package Capacitance on Crystal Pins

Package Typical 0, [*?] Package Package Capacitance
28-pin SSOP 94 °C/W 28-pin SSOP 2.8 pF
48-pin SSOP 69 °C/W 48-pin SSOP 3.3pF

Solder Reflow Specifications

Table 35 shows the solder reflow temperature limits that must not be exceeded.

Table 35. Solder Reflow Specifications

Package el Ppﬁlé).r SPEIETTE Maximum Time above T¢ — 5 °C
28-pin SSOP 260 °C 30 seconds
48-pin SSOP 260 °C 30 seconds

Note

22.T, =Ty + Power x 0,

Document Number: 001-12899 Rev. *H
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Development Tool Selection

This section presents the development tools available for the CY8C29x66 family.

Software

PSoC Designer™

At the core of the PSoC development software suite is PSoC
Designer, used to generate PSoC firmware applications. PSoC
Designer is available free of charge at http://www.cypress.com
and includes a free C compiler.

PSoC Programmer

Flexible enough to be used on the bench in development, yet
suitable for factory programming, PSoC Programmer works
either as a standalone programming application or it can operate
directly from PSoC Designer or PSoC Express. PSoC
Programmer software is compatible with both PSoC ICE-Cube
In-Circuit Emulator and PSoC MiniProg. PSoC programmer is
available free of charge at http://www.cypress.com.
Development Kits

All development kits can be purchased from the Cypress Online
Store. The online store also has the most up to date information
on kit contents, descriptions, and availability.

CY3215-DK Basic Development Kit

The CY3215-DK is for prototyping and development with PSoC
Designer. This kit supports in-circuit emulation and the software
interface allows users to run, halt, and single step the processor
and view the contents of specific memory locations. Advanced

emulation features are also supported through PSoC Designer.
The kit includes:

m |[CE-Cube unit

m 28-pin PDIP emulation pod for CY8C29466-24PXI

m 28-pin CY8C29466-24PXI| PDIP PSoC device samples (two)
m PSoC Designer software CD

m ISSP cable

m MiniEval socket programming and evaluation board

m Backward compatibility cable (for connecting to legacy pods)
m Universal 110/220 power supply (12 V)

m European plug adapter

m USB 2.0 cable

m Getting Started guide

m Development kit registration form

Document Number: 001-12899 Rev. *H

Evaluation Tools

All evaluation tools can be purchased from the Cypress Online
Store. The online store also has the most up to date information
on kit contents, descriptions, and availability.

CY3210-PSoCEval1

The CY3210-PSoCEval1 kit features an evaluation board and
the MiniProg1 programming unit. The evaluation board includes
an LCD module, potentiometer, LEDs, an RS-232 port, and
plenty of breadboarding space to meet all of your evaluation
needs. The kit includes:

m Evaluation board with LCD module

m MiniProg programming unit

m 28-pin CY8C29466-24PXI| PDIP PSoC device sample (2)
m PSoC Designer software CD

m Getting Started guide

m USB 2.0 cable

CY3210-29X66 Evaluation Pod (EvalPod)

PSoC EvalPods are pods that connect to the ICE (CY3215-DK
kit) to allow debugging capability. They can also function as a
standalone device without debugging capability. The EvalPod
has a 28-pin DIP footprint on the bottom for easy connection to
development kits or other hardware. The top of the EvalPod has
prototyping headers for easy connection to the device's pins.
CY3210-29X66 provides evaluation of the CY8C29x66 PSoC
device family.
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Device Programmers

All device programmers can be purchased from the Cypress
Online Store. The online store also has the most up to date infor-
mation on kit contents, descriptions, and availability.

CY3210-MiniProg1

The CY3210-MiniProg1 kit allows a user to program PSoC
devices through the MiniProg1 programming unit. The MiniProg
is a small, compact prototyping programmer that connects to the
PC via 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 37. Emulation and Programming Accessories

CY3207ISSP In-System Serial Programmer (ISSP)

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

Part Number Pin Package Pod Kit!2?] Foot Kit[?*] Adapter!?®!
CY8C29466-24PVXA 28-pin SSOP CY3250-29XXX CY3250-28SSOP-FK AS-28-28-02SS-6ENP-GANG
CY8C29666-24PVXA 48-pin SSOP CY3250-29XXX CY3250-48SSOP-FK AS-48-48-01SS-6-GANG

Notes

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

24. Foot kit includes surface mount feet that can be soldered to the target PCB.

25. Programming adapter converts non-DIP package to DIP footprint. Specific details and ordering information for each of the adapters are available at

http://www.emulation.com.
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Document Conventions

Units of Measure

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

Table 40. Units of Measure

Numeric Conventions

Hexadecimal numbers are represented with all letters in uppercase with an appended lowercase ‘h’ (for example, ‘14h’ or ‘3Ah’).
Hexadecimal numbers may also be represented by a ‘0Ox’ prefix, the C coding convention. Binary numbers have an appended
lowercase ‘b’ (for example, ‘01010100b’ or ‘01000011b’). Numbers not indicated by an ‘h’, ‘b’, or ‘Ox’ are in decimal format.

Glossary

active high

analog blocks

analog-to-digital
converter (ADC)
Application
programming
interface (API)

asynchronous

bandgap
reference

bandwidth

1. A logic signal having its asserted state as the logic 1 state.

Symbol Unit of Measure Symbol Unit of Measure
dB decibel mVpp millivolts peak-to-peak
°C degree Celsius nA nanoampere
fF femto-farad ns nanosecond
kHz kilohertz nV nanovolt
kQ kilohm Q ohm
MHz megahertz ppm parts per million
MA microampere % percent
V& microsecond pF picofarad
"\ microvolt ps picosecond
pW microwatt pA pikoampere
mA milliampere rt-Hz root hertz
mm millimeter \% volt
ms millisecond w watt
mV millivolt

2. Alogic signal having the logic 1 state as the higher voltage of the two states.

The basic programmable opamp circuits. These are SC (switched capacitor) and CT (continuous time) blocks.
These blocks can be interconnected to provide ADCs, DACs, multi-pole filters, gain stages, and much more.

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

A series of software routines that comprise an interface between a computer application and lower level services
and functions (for example, user modules and libraries). APIs serve as building blocks for programmers that create

software applications.

A signal whose data is acknowledged or acted upon immediately, irrespective of any clock signal.

A stable voltage reference design that matches the positive temperature coefficient of VT with the negative
temperature coefficient of VBE, to produce a zero temperature coefficient (ideally) reference.

1. The frequency range of a message or information processing system measured in hertz.

2. The width of the spectral region over which an amplifier (or absorber) has substantial gain (or
loss); it is sometimes represented more specifically as, for example, full width at half maximum.

Document Number: 001-12899 Rev. *H
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Glossary (continued)

duty cycle
emulator
external reset
(XRES)

flash

flash block

ICE

input/output (1/O)

interrupt

interrupt service
routine (ISR)

jitter

low voltage detect

(LVD)

M8C

master device

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

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

An active high signal that is driven into the PSoC device. It causes all operation of the CPU and blocks to stop
and return to a pre-defined state.

An electrically programmable and erasable, non-volatile technology that provides you the programmability and
data storage of EPROMs, plus in-system erasability. Non-volatile means that the data is retained when power is
off.

The smallest amount of flash ROM space that may be programmed at one time and the smallest amount of flash
space that may be protected.

The number of cycles or events per unit of time, for a periodic function.

The ratio of output current, voltage, or power to input current, voltage, or power, respectively. Gain is usually
expressed in dB.

A two-wire serial computer bus by Philips Semiconductors (now NXP Semiconductors). It is used to connect
low-speed peripherals in an embedded system. The original system was created in the early 1980s as a battery
control interface, but it was later used as a simple internal bus system for building control electronics. 12C uses
only two bi-directional pins, clock and data, both running at the Vpp supply voltage and pulled high with resistors.
The bus operates up t0100 kbits/second in standard mode and 400 kbits/second in fast mode.

The in-circuit emulator that allows you to test the project in a hardware environment, while viewing the debugging
device activity in a software environment (PSoC Designer).

A device that introduces data into or extracts data from a system.

A suspension of a process, such as the execution of a computer program, caused by an event external to that
process, and performed in such a way that the process can be resumed.

A block of code that normal code execution is diverted to when the CPU receives a hardware interrupt. Many
interrupt sources may each exist with its own priority and individual ISR code block. Each ISR code block ends
with the RETI instruction, returning the device to the point in the program where it left normal program execution.

1. A misplacement of the timing of a transition from its ideal position. A typical form of corruption that occurs on
serial data streams.

2. The abrupt and unwanted variations of one or more signal characteristics, such as the interval between
successive pulses, the amplitude of successive cycles, or the frequency or phase of successive cycles.

A circuit that senses Vpp and provides an interrupt to the system when Vpp falls below a selected threshold.

An 8-bit Harvard-architecture microprocessor. The microprocessor coordinates all activity inside a PSoC by
interfacing to the flash, SRAM, and register space.

A device that controls the timing for data exchanges between two devices. Or when devices are cascaded in
width, the master device is the one that controls the timing for data exchanges between the cascaded devices
and an external interface. The controlled device is called the slave device.
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Added C, electrical specification.

Updated Analog Reference specifications.

Updated Vosoa, TCVosoa: Yosos, and TCVpgop electrical specifications.

*G

3543452

KAUL

03/06/2012

Updated Tape and Reel Information under Packaging Information.
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CY8C29466, CY8C29666

Document Title: CY8C29466, CY8C29666 Automotive PSoC® Programmable System-on-Chip™
Document Number: 001-12899

Revision ECN 8,';'3“;; SUbSLitseSiO" Description of Change
*H 4690138 KUK 03/17/2015 | Updated Electrical Specifications:

Updated DC Electrical Characteristics:

Updated DC Analog Reference Specifications:
Updated description.

Updated Packaging Information:

spec 51-85079 — Changed revision from *E to *F.
spec 51-85061 — Changed revision from *E to *F.
Updated Tape and Reel Information:

spec 51-51100 — Changed revision from *C to *D.
spec 51-51104 — Changed revision from *D to *E.
Updated to new template.

Completing Sunset Review.
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