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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 4, with 6- to 14-bit resolution, selectable as
Incremental, Delta-Sigma, and SAR)

m Filters (2, 4, 6, or 8 pole band-pass, low-pass, and notch)
m Amplifiers (up to 4, with selectable gain up to 48x)

m Instrumentation amplifiers (up to 2, with selectable gain up to
93x)

m Comparators (up to 4, with 16 selectable thresholds)
m DACs (up to 4, with 6- to 9-bit resolution)
m Multiplying DACs (up to 4, with 6- to 9-bit resolution)

m High current output drivers (four with 30 mA drive as a PSoC
Core resource)

m 1.3 V reference (as a System Resource)
m DTMF Dialer

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.
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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, low voltage
detection, and power on reset. 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 multi-master modes are all
supported.

m LVD interrupts can signal the application of falling voltage
levels, while the advanced POR (Power On Reset) 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!4! up to 64 4 16 12 4 4 12 2K 32K
CY8C27x43 up to 44 2 8 12 4 4 12 256 Bytes 16K
CY8C24x94 64 1 4 48 2 2 6 1K 16K
CY8C24x23Al2 up to 24 1 4 12 2 2 6 256 Bytes 4K
CY8C23x33 up to 1 4 12 2 2 4 256 Bytes 8K
CY8C21x342 up to 28 1 4 28 0 2 413 512 Bytes 8K
CY8C21x23 16 1 4 8 0 2 413l 256 Bytes 4K
CY8C20x34 up to 28 0 0 28 0 0 334l 512 Bytes 8K
Notes

2. Automotive qualified devices available in this group.
3. Limited analog functionality.
4. Two analog blocks and one CapSense.

Document Number: 38-12026 Rev. *N
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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,

Document Number: 38-12026 Rev. *N

covers a wide variety of topics and skill levels to assist you in
your designs.

CYPros Consultants

Certified PSoC consultants offer everything from technical
assistance 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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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 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 correspond 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 I/O pins. You perform the
selection, configuration, and routing so that you have complete
control over all on-chip resources.

Document Number: 38-12026 Rev. *N

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 capabil-
ities 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. These include
monitoring address and data bus values, memory locations, and
external signals.
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The automotive CY8C29x66 PSoC device is 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. However, Vss, Vdd, and XRES are not capable of Digital 1/0.

28-pin Part Pinout

Table 2. 28-Pin Part Pinout (SSOP)
i Type i L.

5": Digital ypAnang Nz:':e Description

1 110 | PO[7] Analog column mux input.

2 110 110 PO[5] Analog column mux input and column output.

3 110 110 PO[3] Analog column mux input and column output.

4 110 | PO[1] Analog column mux input.

5 lfe} P2[7]

6 110 P2[5]

7 110 | P2[3] Direct switched capacitor block input.

8 110 | P2[1] Direct switched capacitor block input.

9 Power Vss Ground connection.

10 110 P1[7] I°C Serial Clock (SCL).

1 110 P1[5] I°C Serial Data (SDA).

12 lfe} P1[3]

13 110 P1[1] Crystal Input SXTALin), I°C Serial Clock (SCL),
ISSP-SCLKPL.

14 Power Vss Ground connection.

15 110 P1[0] Crystal Output (XTAL&ut), 1°C Serial Data
(SDA), ISSP-SDATA],

16 lfe} P1[2]

17 110 P1[4] Optional External Clock Input (EXTCLK).

18 110 P1[6]

19 Input XRES | Active high external reset with internal pull
down.

20 110 | P2[0] Direct switched capacitor block input.

21 110 | P2[2] Direct switched capacitor block input.

22 110 P2[4] External Analog Ground (AGND).

23 110 P2[6] External Voltage Reference (VRef).

24 110 | PO[0] Analog column mux input.

25 110 /10 PO[2] Analog column mux input and column output.

26 110 110 PO[4] Analog column mux input and column output.

27 110 | PO[6] Analog column mux input.

28 Power Vdd Supply voltage.

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

Note

Figure 3. CY8C29466 28-pin PSoC Device

® j ——
ALPO[7] o 1 28 P
AIO, PO[5] = 2 2T B
AIO,PO[3] o 3 26 B
ALPO[1] o 4 25 P
P71 o 5 24 fm
P2[5] o 6 23 @
ALP2[3| o 7 2p
ALP21] = 8 SSoP 21
Vss o 9 20 P
12C SCL, P1[7] =10 19 B
12C SDA, P1[5] = 11 18 B
P1[3] =12 17 P
12C SCL, XTALin, P1[1] =13 16 =
Vss = 14 15 m

Vdd

PO[6], Al

PO[4], AIO

PO[2], AIO

PO[0], Al

P2[6], External VRef
P2[4], External AGND
P2[2], Al

P2[0], Al

XRES

P1[6]

P1[4], EXTCLK

P1[2]

P1[0], XTALout, 12C SDA

5. These are the ISSP pins, which are not High Z when coming out of POR (Power On Reset). See the PSoC Technical Reference Manual for details.

Document Number: 38-12026 Rev. *N
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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 lfe} P2[7] AL%- ‘; ﬁ'zﬁvzo
o =] ,
6 o P2[5] P25| 6 43}= P26}, External Veer
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]
1 lfe} P4[3] PA[3]= 11 38 P44]
12 110 P4[1] P4[1] =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 | =
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 [lfe} P5[1] 12C SCL, P1[7) =20 29m 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 o P1[3] _ _ i Vs {24 254 P1[0], 12C SDA, XTALout
23 110 P1[1] Crystal input SXTALln), 1°C serial clock (SCL),

ISSP-SCLK®
24 Power Vss Ground connection
25 110 P1[0] Crystal output (XTAL%ut), I°C Serial Data

(SDA), ISSP-SDATA!
26 lfe} P1[2]
27 110 P1[4] Optional external clock (EXTCLK) input
28 110 P1[6]
29 lfe} P5[0]
30 110 P5[2]
31 110 P3[0]
32 lfe} 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 [lfe} 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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Registers

Register Conventions

This section lists the the registers of the automotive CY8C29x66
PSoC device. For detailed register information, reference the
PSoC Technical Reference Manual.

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

Table 4. Abbreviations
Convention

Description
Read register or bit(s)
Write register or bit(s)
Logical register or bit(s)
Clearable register or bit(s)
Access is bit specific

#Ol—é;u

Document Number: 38-12026 Rev. *N

Register Mapping Tables

The PSoC device has a total register address space of 512
bytes. The register space is referred to as I/0 space and is
divided into two banks. The XIO bit in the Flag register (CPU_F)
determines which bank the user is currently in. When the XIO bit
is set the user is in Bank 1.

Note In the following register mapping tables, blank fields are
Reserved and should not be accessed.
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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 Co 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 CC 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 DBB300U 52 RW ASD20CR2 92 RW GDI_O_OuU 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 ASD22CR0O 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 ASC23CR0O 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 Ad VLT_CMP E4 R
DBBO1IN 25 RW 65 A5 E5
DBB010U 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
DCBO030OU 2E RW TMP_DR2 6E RW AE EE
2F TMP_DR3 6F RW AF EF
DBB10FN 30 RW ACBOOCR3 70 RW RDIORI BO RW FO
DBB10IN 31 RW ACBOOCRO 71 RW RDIOSYN B1 RW F1
DBB100U 32 RW ACBOOCR1 72 RW RDIOIS B2 RW F2
33 ACBO0OCR2 73 RW RDIOLTO B3 RW F3
DBB11FN 34 RW ACB01CR3 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 ACBO02CR3 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 ACBO03CR3 7C RW RDI1LT1 BC RW FC
DCB13IN 3D RW ACBO03CRO 7D RW RDI1TRO0 BD RW FD
DCB130U 3E RW ACBO0O3CR1 7E RW RDI1RO1 BE RW CPU_SCR1 FE #
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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Electrical Specifications

This section presents the DC and AC electrical specifications of the automotive CY8C29x66 PSoC device. For the most up to date
electrical specifications, confirm that you have the most recent data sheet by visiting http://www.cypress.com.

Specifications are valid for —40 °C < Ty <125°C and T < 135 °C, except where noted.
Figure 5. Voltage versus CPU Frequency
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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 5.25V
and —40 °C < T < 125 °C. Typical parameters apply to 5 V at 25 °C and are for design guidance only.

Table 9. DC Chip-Level Specifications

Symbol Description Min Typ Max | Units Notes
Vdd Supply Voltage 4.75 - 5.25 \%
Iop Supply Current - 8 15 mA | Conditions are —40 °C < T < 125 °C,
CPU=3 MHz, 48 MHz disabled.
VC1 = 1.5 MHz, VC2 = 93.75 kHz,
VC3 =0.366 kHz. Analog power = off.
Isg Sleep (Mode) Current with POR, LVD, Sleep - 6 16 pA | Conditions are with internal low speed
Timer, and WDT.I”] oscillator active, —40 °C < T, < 55 °C.
Analog power = off.
IsgH Sleep (Mode) Current with POR, LVD7 Sleep - 6 100 pA | Conditions are with internal low speed
Timer, and WDT at high temperature[ ] oscillator active, 55 °C < Tp < 125 °C.
Analog power = off.
IsexTL | Sleep (Mode) Current with POR, LVD, Sleep - 8 18 pA | Conditions are with properly loaded,
Timer, WDT, and external crystal.l’] 1 pW max, 32.768 kHz crystal. —40 °C
< Tp <55 °C. Analog power = off.
IsgxTLH | Sleep (Mode) Current with POR, LVD, Sleep - 8 100 pA | Conditions are with properly loaded, 1
Timer, WDT, and external crystal at high pW max, 32.768 kHz crystal. 55 °C <
temperature.m Ta < 125 °C. Analog power = off.
VREF Reference Voltage (Bandgap) 1.25 1.3 1.35 \Y
Note

7. Standby current includes all functions (POR, LVD, WDT, Sleep Timer) needed for reliable system operation. This must be compared with devices that have similar
functions enabled.

Document Number: 38-12026 Rev. *N
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DC General Purpose I/O Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25V
and —40 °C < Ty < 125 °C. Typical parameters apply to 5 V at 25 °C and are for design guidance only.

Table 10. DC GPIO Specifications

Symbol Description Min Typ Max Units Notes

Rpy Pull up Resistor 4 5.6 8 kQ

Rpp Pull down Resistor 4 5.6 8 kQ

VoH High Output Level 3.5 - - \Y lop =10 mA, Vdd =4.75t0 5.25 V
(maximum 40 mA on even port pins
(for example, PO[2], P1[4]),
maximum 40 mA on odd port pins
(for example, PO[3], P1[5])). 80 mA
maximum combined loy budget.

VoL Low Output Level - - 0.75 \% lor=25mA,Vdd =4.75t0 5.25 V
(maximum 100 mA on even port
pins (for example, P0O[2], P1[4]),
maximum 100 mA on odd port pins
(for example, PO[3], P1[5])). 150
mA maximum combined ||
budget.

loH High Level Source Current 10 - - mA | Vpy 2 Vdd-1.0V, see the limitations of
the total current in the note for Vo

loL Low Level Sink Current 25 - - mA | Vg £0.75V, see the limitations of the
total current in the note for Vg

Vi Input Low Level - - 0.8 \

Viy Input High Level 2.1 - \Y

VH Input Hysterisis - 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.
Temp = 25 °C.

Cout Capacitive Load on Pins as Output - 3.5 10 pF | Package and pin dependent.
Temp = 25 °C.
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DC Low Power Comparator Specifications
The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25V

and —40 °C < T < 125 °C. Typical parameters apply to 5 V at 25 °C and are for design guidance only.

Table 12. DC Low Power Comparator Specifications

Symbol Description Min Typ Max Units Notes
VRerLpc | Low power comparator (LPC) reference voltage 0.2 - vdd -1 \Y,
range
IsLpc LPC supply current - 10 40 pA
Vosipe | LPC voltage offset - 25 30 mV

DC Analog Output Buffer Specifications
The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25V
and —40 °C < Tp < 125 °C. Typical parameters apply to 5 V at 25 °C and are for design guidance only.

Table 13. DC Analog Output Buffer Specifications

Symbol Description Min Typ Max Units Notes
Vosos Input Offset Voltage (Absolute Value) - 3 18 mV
TCVpsog | Input Offset Voltage Drift - +6 - uv/ec
Vemos Common-Mode Input Voltage Range 0.5 - Vdd -1.0 \Y
RouTos Output Resistance - 1 - w
VoHicHor | High Output Voltage Swing (Load = 32Q to Vdd/2) | 0.5xVdd + - - \Y

1.1
VoLowos | Low Output Voltage Swing (Load = 32Q to Vdd/2) - - 0.5xVvdd— \Y
1.3
Isop Supply Current Including Bias Cell (No Load)
Power = Low - 1.1 5.1 mA
Power = High - 2.6 8.8 mA
PSRRpg | Supply Voltage Rejection Ratio - 64 - dB

Page 19 of 35
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DC Analog Reference Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25V
and —40 °C < T < 125 °C. Typical parameters apply to 5 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 RefLO 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 10 mV 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 14. DC Analog Reference Specifications

Symbol Description Min Typ Max Units
Vga Bandgap Voltage Reference 1.25 1.30 1.35 \%
- AGND = Vdd/2®! vdd/2 - 0.02 Vdd/2 Vdd/2 + 0.02 v
- AGND = 2 x BandGapl®! 2.4 2.6 2.8 Y,
- AGND = P2[4] (P2[4] = Vdd/2)®! P2[4] - 0.02 P2[4] P2[4] + 0.02 v
- AGND = BandGapl®! 1.23 13 1.37 v
- AGND = 1.6 x BandGap!®! 1.98 2.08 2.14 v
- AGND Column to Column Variation

(AGND=Vdd/2)!®! 0.035 0.000 0.035 Y,
- RefHi = Vdd/2 + BandGap!®! Vdd/2 + 1.15 Vdd/2 + 1.30 Vdd/2 + 1.45 Y]
- RefHi = 3 x BandGapl”! 3.65 3.9 4.15 v
- RefHi = 2 x BandGap + P2[6] (P2[6] = 1.3 V)I°] P2[6] + 2.4 P2[6] + 2.6 P2[6] + 2.8 v
- RefHi = P2[4] + BandGap (P2[4] = Vdd/2)l°] P2[4] + 1.24 P2[4] + 1.30 P2[4] + 1.36 v
- RefHi = P2[4] + P2[6] (P2[4] = Vdd/2, P2[6] = |P2[4] + P2[6]-0.1| P2[4]+P2[6] |P2[4] + P2[6] + 0.1

1.3 V)l®l v
- RefHi = 2 x BandGap!™] 2.4 2.6 2.8 Y,
- RefHi = 3.2 x BandGap!”! 3.9 4.16 4.42 Y,
- RefLo = Vdd/2 - BandGap!’] Vdd/2 — 1.45 Vdd/2 - 1.3 Vdd/2 - 1.15 Y,
- RefLo = BandGap!! 1.15 1.30 1.45 v
- RefLo = 2 x BandGap — P2[6] (P2[6] = 1.3 V)I°] 2.4 — P2[6] 2.6 — P2[6] 2.8 — P2[6] Y]
- RefLo = P2[4] - BandGap (P2[4] = Vdd/2)[’] P2[4] - 1.45 P2[4] - 1.3 P2[4] - 1.15 v
- RefLo = P2[4] — P2[6] (P2[4] = Vdd/2, P2[4] - P2[6]—0.1| P2[4]-P2[6] |P2[4]- P2[6] + 0.1 Y]

P2[6] = 1.3 V)

DC Analog PSoC Block Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V t0 5.25 V
and —40 °C < Tp < 125 °C. Typical parameters apply to 5 V at 25 °C and are for design guidance only.

Table 15. DC Analog PSoC Block Specifications

Symbol Description Min Typ Max | Units Notes
Rer Resistor Unit Value (Continuous Time) - 12.24 - kQ

Csc Capacitor Unit Value (Switch Cap) - 80 - fF
Notes

8. This specification is only valid when CT Block Power = High. AGND tolerance includes the offsets of the local buffer in the PSoC block.
9. This specification is only valid when Ref Control Power = High.

Document Number: 38-12026 Rev. *N
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AC Electrical Characteristics

AC Chip-Level Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V

and —40 °C < T < 125 °C. Typical parameters apply to 5 V at 25 °C and are for design guidance only.

Table 18. AC Chip-Level Specifications

Symbol Description Min Typ Max Units Notes
FiMo24 Internal Main Oscillator Frequency for | 23.04["3T 24 24.96!"31 | MHz |Trimmed. Utilizing factory trim
24 MHz values.

Fcput CPU Frequency (5 V Vdd Nominal) 0.09T [ 12 12.48IT | MHz

Foam Digital PSoC Block Frequency 0 24 | 24.96" BT [ MHz

F3ok1 Internal Low Speed Oscillator 15 32 64 kHz | This specification applies

Frequency when the ILO has been
trimmed.

F3oku Internal Low Speed Oscillator (ILO) 5 - - kHz | After a reset and before the

Untrimmed Frequency MB8C processor starts to
execute, the ILO is not
trimmed.

Faoko External Crystal Oscillator - 32.768 - kHz | Accuracy is capacitor and
crystal dependent. 50% duty
cycle.

FpLL PLL Frequency - 23.986 - MHz |lIs a multiple (x732) of crystal
frequency.

Jitter24M2 24 MHz Period Jitter (PLL) - - 800 ps

TpLLSLEW PLL Lock Time 0.5 - 10 ms | Refer to Figure 6 on page 23.

TpLLsLEwsLow | PLL Lock Time for Low Gain Setting 0.5 - 50 ms | Refer to Figure 7 on page 23.

Tos External Crystal Oscillator Startup to 1% - 1700 2620 ms | Refer to Figure 8 on page 23.

Tosace External Crystal Oscillator Startup to 200 - 2800 3800 ms

ppm
Jitter32k 32 kHz Period Jitter - 100 - ns |RefertoFigure 10 on page 23.
TxRsT External Reset Pulse Width 10 - - us
DC24M 24 MHz Duty Cycle 40 50 60 %
DC o Internal Low Speed Oscillator (ILO) Duty 20 50 80 %
Cycle

Step24M 24 MHz Trim Step Size - 50 - kHz

Jitter24M1P 24 MHz Period Jitter (IMO) - 600 - ps |Referto Figure 9 on page 23.
Peak-to-Peak

Jitter24M1R 24 MHz Period Jitter (IMO) Root Mean - - 600 ps |Referto Figure 9 on page 23.
Squared

Fmax Maximum frequency of signal on row - - 12.4813] MHz
input or row output.

SRpoWERUP Power Supply Slew Rate - - 250 Vims |Vdd slew rate during power
up.

TrowERUP Time between end of POR state and - 16 100 ms | Power up from 0 V.

CPU code execution
Notes

13. Accuracy derived from Internal Main Oscillator with appropriate trim for Vdd range.
14. See the individual user module data sheets for information on maximum frequencies for user modules.

Document Number: 38-12026 Rev. *N
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When bypassed by a capacitor on P2[4], the noise of the analog ground signal distributed to each block is reduced by a factor of up
to 5 (14 dB). This is at frequencies above the corner frequency defined by the on-chip 8.1 kQ resistance and the external capacitor.

Figure 12. Typical AGND Noise with P2[4] Bypass
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At low frequencies, the opamp noise is proportional to 1/f, power independent, and determined by device geometry. At high

frequencies, increased power level reduces the noise spectrum level.

Figure 13. Typical Opamp Noise
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AC I’C Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75V to 5.25V
and —40 °C < Ty < 125 °C. Typical parameters apply to 5 V at 25 °C and are for design guidance only.

Table 26. AC Characteristics of the 12C SDA and SCL Pins

Standard Mode Fast Mode
Symbol Description Units Notes
. 1= Min Max Min Max n
FscLize SCL Clock Frequency 0 |100"®1 0 [400"1| kHz
Tupstaize | Hold Time (repeated) START Condition. 4.0 - 0.6 - us
After this period, the first clock pulse is
generated.
TLowize LOW Period of the SCL Clock 4.7 - 1.3 - us
THIGHI2C HIGH Period of the SCL Clock 4.0 - 0.6 - us
Tsustaioc | Set Up Time for a Repeated START 4.7 - 0.6 - ps
Condition
THDDAT|2C Data Hold Time 0 - 0 - us
Tsupatizc | Data Set Up Time 250 - |00 — ns
TsusToizc | Set-up Time for STOP Condition 4.0 - 0.6 - us
Tsuri2C Bus Free Time Between a STOP and 4.7 - 1.3 - us
START Condition
Tspi2c Pulse Width of spikes are suppressed by - - 0 50 ns
the input filter.

Figure 14. Definition for Timing for Fast/Standard Mode on the I2C Bus
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16. FscLioc 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
scLizc specification adjusts accordingly.
17. A Fast-Mode 1°C-bus device can be used in a Standard-Mode I°C-bus system, but the requirement TsupaTizc = 250 ns must then be met. This will automatically be
the case if the device does not stretch the LOW period of the SCL signal. If such device does strgtch the LOW period of the SCL signal, it must output the next data
bit to the SDA line t;ax + TsupaTizc = 1000 + 250 = 1250 ns (according to the Standard-Mode 1°C-bus specification) before the SCL line is released.
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Development Tool Selection

This section presents the development tools available for the
CYB8C29x66 family.

Software

PSoC Designer

At the core of the PSoC development software suite is PSoC
Designer. Utilized by thousands of PSoC developers, this robust
software has been facilitating PSoC designs for years. PSoC
Designer is available free of charge at http://www.cypress.com.
PSoC Designer comes with 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. 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: 38-12026 Rev. *N

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 In-Circuit
Emulator (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.

Device Programmers

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

CY3210-MiniProg1

The CY3210-MiniProg1 kit allows a user to program PSoC
devices via 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
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Reference Information

Acronyms Used
The following table lists the acronyms that are used in this document.
Table 32. Acronyms

Acronym Description Acronym Description
AC alternating current IMO internal main oscillator

ADC analog-to-digital converter /0 input/output

API application programming interface IPOR imprecise power on reset

CPU central processing unit LSb least-significant bit

CT continuous time LVD low voltage detect

DAC digital-to-analog converter MSb most-significant bit

DC direct current PC program counter

ECO external crystal oscillator PLL phase-locked loop

EEPROM | electrically erasable programmable read-only memory | POR power on reset

FSR full scale range PPOR precision power on reset

GPIO general purpose 10 PSoC Programmable System-on-Chip
GUI graphical user interface PWM pulse width modulator

HBM human body model SC switched capacitor

ICE in-circuit emulator SRAM static random access memory
ILO internal low speed oscillator

Units of Measure
The following table lists the units of measure that are used in this section.
Table 33. Units of Measure

Symbol Unit of Measure Symbol Unit of Measure
°C degree Celsius pvrms | microvolts root-mean-square
dB decibels i microwatt
fF femto farad mA milliampere
Hz hertz ms millisecond
KB 1024 bytes mV millivolt
Kbit 1024 bits nA nanoampere
kHz kilohertz ns nanosecond
kQ kilohm nV nanovolt

Mbaud | megabaud Q ohm
Mbps | megabits per second pA picoampere
MHz megahertz pF picofarad
MQ megaohm pp peak-to-peak
pA microampere ppm parts per million
uF microfarad ps picosecond
uH microhenry sps samples per second
us microsecond c sigma: one standard deviation
nv microvolt \% volt

Numeric Naming

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 ‘Ox’ 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 decimal.
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