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EZ-Color™ Functional Overview

Cypress's EZ-Color family of devices offers the ideal control
solution for high brightness LED applications requiring intelligent
dimming control. EZ-Color devices combine the power and
flexibility of Programmable System-on-Chip (PSoC®); with
Cypress's precise illumination signal modulation (PriISM™)
modulation technology providing lighting designers a fully
customizable and integrated lighting solution platform.

The EZ-Color family supports a range of independent LED
channels from 4 channels at 32 bits of resolution each, up to 16
channels at 8 bits of resolution each. This enables lighting
designers the flexibility to choose the LED array size and color
quality. PSoC Designer software, with lighting specific drivers,
can significantly cut development time and simplify
implementation of fixed color points through temperature,
optical, and LED binning compensation. EZ-Color's virtually
limitless analog and digital customization enable simple
integration of features in addition to intelligent lighting, such as
CapSense, battery charging, image stabilization, and motor
control during the development process. These features, along
with Cypress's best-in-class quality and design support, make
EZ-Color the ideal choice for intelligent HB LED control
applications.

Target Applications

m LCD Backlight

m Large Signs

m General Lighting

m Architectural Lighting

m Camera/Cell Phone Flash
m Flashlights

The PSoC Core

The PSoC Core is a powerful engine that supports a rich feature
set. The core includes a CPU, memory, clocks, and configurable
General Purpose 1/0 (GPIO).

The M8C CPU core is a powerful processor with speeds up to
68 MHz, providing a four MIPS 8-bit Harvard-architecture
microprocessor. The CPU uses an interrupt controller with up to
20 vectors, to simplify programming of real time embedded
events. Program execution is timed and protected using the
included Sleep and watchdog timers (WDT).

Memory encompasses 16K of flash for program storage, 1K of
SRAM for data storage, and up to 2K of EEPROM emulated
using the flash. Program flash uses four protection levels on
blocks of 64 bytes, allowing customized software IP protection.

The EZ-Color family incorporates flexible internal clock
generators, including a 24 MHz internal main oscillator (IMO)
accurate to 8 percent over temperature and voltage. The 24 MHz
IMO can also be doubled to 48 MHz for use by the digital system.
A low power 32 kHz internal low speed oscillator (ILO) is
provided for the sleep timer and WDT. The clocks, together with
programmable clock dividers (as a system resource), provide the
flexibility to integrate almost any timing requirement into the
EZ-Color device. In USB systems, the IMO self-tunes to + 0.25%
accuracy for USB communication.
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EZ-Color GPIOs provide connection to the CPU, digital and
analog resources of the device. Each pin’s drive mode may be
selected from eight options, allowing great flexibility in external
interfacing. Every pin can also generate a system interrupt on
high level, low level, and change from last read.

The Digital System

The digital system is composed of four digital PSoC blocks. Each
block is an 8-bit resource that can be used alone or combined
with other blocks to form 8-, 16-, 24-, and 32-bit peripherals,
which are called user module references.

Digital peripheral configurations include:
m PrISM (8- to 32-bit)

m Full speed USB (12 Mbps)

m PWMs (8- to 32-bit)

m PWMs with Dead band (8- to 24-bit)
m Counters (8- to 32-bit)

m Timers (8- to 32-bit)

m UART 8-bit with selectable parity

m SPI master and slave

m 12C slave and multi-master

m Cyclical Redundancy Checker (CRC)/Generator (8- to 32-bit)
m IrDA

m Generators (8- to 32-bit)

The digital blocks can be connected to any GPIO through a
series of global buses that can route any signal to any pin. The
buses also allow for signal multiplexing and for performing logic
operations. This configurability frees your designs from the
constraints of a fixed peripheral controller.

Digital blocks are provided in rows of four, where the number of
blocks varies by EZ-Color device family. This allows you the
optimum choice of system resources for your application. Family
resources are shown in the table titled EZ-Color Device
Characteristics.

Figure 1. Digital System Block Diagram
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The Analog System

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

m Analog-to-digital converters (up to 2, with 6- to 14-bit resolution,
selectable as Incremental, Delta Sigma, and SAR)

m Filters (2 and 4 pole band-pass, low-pass, and notch)

m Amplifiers (up to 2, with selectable gain to 48x)

m Instrumentation amplifiers (1 with selectable gain to 93x)
m Comparators (up to 2, with 16 selectable thresholds)

m DACs (up to 2, with 6- to 9-bit resolution)

m Multiplying DACs (up to 2, with 6- to 9-bit resolution)

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

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 arranged in a column of three, which includes
one Continuous Time (CT) and two Switched Capacitor (SC)
blocks, as shown in the figure below.
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Figure 2. Analog System Block Diagram
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Getting Started

The quickest way to understand PSoC silicon is to read this data
sheet and then use the PSoC Designer integrated development
environment (IDE). This data sheet is an overview of the PSoC
integrated circuit and presents specific pin, register, and
electrical specifications.

For in depth information, along with detailed programming
details, see the PSoC® Programmable System-on-Chip
Technical Reference Manual.

For up-to-date ordering, packaging, and electrical specification
information, see the latest PSoC device data sheets on the web
at http://www.cypress.com/ez-color.

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.

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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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:
A Hardware and software 1°C slaves and masters
0 Full-speed USB 2.0
oUp to four full-duplex universal asynchronous

receiver/transmitters (UARTSs), 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 (ADCSs),
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 APIs
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
time. In essence, this lets you to use more than 100 percent of
PSoC's resources for an application.
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Register Conventions
This section lists the registers of the CYS8CLEDO04 EZ-Color device.

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

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

Register Mapping Tables

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

Note In the following register mapping tables, blank fields are Reserved and should not be accessed.

Table 3. 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 PMAO_DR 40 RW ASC10CRO | 80 RW Cco

PRTOIE 01 RW PMA1_DR 41 RW ASC10CR1 | 81 RW C1

PRTOGS 02 RW PMA2_DR | 42 RW ASC10CR2 | 82 RW c2

PRTODM2 03 RW PMA3_DR 43 RW ASC10CR3 | 83 RW C3

PRT1DR 04 RW PMA4_DR 44 RW ASD11CRO | 84 RW C4

PRTLIE 05 RW PMA5_DR | 45 RW ASD11CR1 | 85 RW C5

PRT1GS 06 RW PMA6_DR 46 RW ASD11CR2 | 86 RW C6

PRT1DM2 07 RW PMA7_DR 47 RW ASD11CR3 | 87 RW C7

PRT2DR 08 RW USB_SOFO0 | 48 R 88 c8

PRT2IE 09 RW USB_SOF1 | 49 R 89 c9

PRT2GS 0A RW USB_CRO 4A RW 8A CA

PRT2DM2 0B RW BJSBI/O_CR 4B # 8B CB

PRT3DR ocC RW gSBI/O_CR 4C RW 8C CcC

PRT3IE oD RW 4D 8D CD

PRT3GS OE RW EP1_CNT1 | 4E # 8E CE

PRT3DM2 OF RW EP1_CNT 4F RW 8F CF

PRT4DR 10 RW EP2_CNT1 | 50 # ASD20CRO | 90 RW CUR_PP DO RW

PRTA4IE 11 RW EP2_CNT 51 RW ASD20CR1 | 91 RW STK_PP D1 RW

PRT4GS 12 RW EP3_CNT1 | 52 # ASD20CR2 | 92 RW D2

PRT4DM2 13 RW EP3_CNT 53 RW ASD20CR3 | 93 RW IDX_PP D3 RW

PRT5DR 14 RW EP4_CNT1 | 54 # ASC21CRO | 94 RW MVR_PP D4 RW

PRTSIE 15 RW EP4_CNT 55 RW ASC21CR1 | 95 RW MVW_PP | D5 RW

PRT5GS 16 RW EPO_CR 56 # ASC21CR2 | 96 RW 12C_CFG D6 RW

PRT5DM2 17 RW EPO_CNT 57 # ASC21CR3 | 97 RW 12C_SCR D7 #
18 EPO_DRO 58 RW 98 12C_DR D8 RW
19 EPO_DR1 59 RW 99 12C_MSCR | D9 #
1A EPO_DR2 5A RW 9A INT_CLRO | DA RW
1B EPO_DR3 5B RW 9B INT_CLR1 | DB RW

PRT7DR 1C RW EPO_DR4 5C RW 9C INT_CLR2 | DC RW

PRT7IE 1D RW EPO_DR5 5D RW 9D INT_CLR3 | DD RW

PRT7GS 1E RW EPO_DR6 5E RW 9E INT_MSK3 | DE RW

PRT7DM2 1F RW EPO_DR7 5F RW 9F INT_MSK2 | DF RW

DBBOODRO 20 # AMX_IN 60 RW A0 INT_MSKO | EO RW

DBBOODR1 21 w AMUXCFG | 61 RW Al INT_MSK1 | E1 RW

Blank fields are Reserved and should not be accessed. # Access is bit specific.
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Table 4. Register Map Bank 1 Table: Configuration Space (continued)

Name Addr (1,Hex) | Access Name Addr (1,Hex) | Access Name Addr (1,Hex) | Access Name Addr (1,Hex) | Access
PRT4DM1 | 11 RW PMA1_RA 51 RW /i\SDZOCR 91 RW GDI_E_IN D1 RW
PRT4ICO | 12 RW PMA2_RA 52 RW ;\SDZOCR 92 RW GDI_O_OuU D2 RW
PRT4IC1 | 13 RW PMA3_RA 53 RW QSDZOCR 93 RW GDI_E_OU D3 RW
PRT5DMO | 14 RW PMA4_RA 54 RW 6—\8021CR 94 RW D4
PRT5DM1 | 15 RW PMA5_RA 55 RW ?SCZlCR 95 RW D5
PRT5ICO | 16 RW PMA6_RA 56 RW ,ZASC21CR 96 RW D6
PRT5IC1 | 17 RW PMA7_RA 57 RW g—\SCZlCR 97 RW D7

18 58 98 MUX_CRO D8 RW

19 59 99 MUX_CR1 D9 RW

1A 5A 9A MUX_CR2 DA RW

1B 5B 9B MUX_CR3 DB RW
PRT7DMO | 1C RW 5C 9C DC
PRT7DM1 | 1D RW 5D 9D OSC_GO_EN | DD RW
PRT7ICO | 1E RW 5E 9E OSC_CR4 DE RW
PRT7IC1 | 1F RW 5F 9F OSC_CR3 DF RW
DBBOOFN | 20 RW CLK_CRO 60 RW A0 OSC_CRO EO RW
DBBOOIN | 21 RW CLK_CR1 61 RW Al OSC_CR1 E1l RW
DBBO0OOU | 22 RW ABF_CRO 62 RW A2 OSC_CR2 E2 RW

23 AMD_CRO 63 RW A3 VLT_CR E3 RW
DBBO1FN | 24 RW (N:MP_GO_E 64 RW A4 VLT_CMP E4 R
DBBO1IN | 25 RW ('\lei/IP_GO_E 65 RW A5 E5
DBB010OU | 26 RW AMD_CR1 66 RW A6 E6

27 ALT_CRO 67 RW A7 E7
DCBO2FN | 28 RW 68 A8 IMO_TR E8 W
DCBO2IN | 29 RW 69 A9 ILO_TR E9 W
DCBO020U | 2A RW 6A AA BDG_TR EA RW

2B 6B AB ECO_TR EB W
DCBO3FN | 2C RW TMP_DRO 6C RW AC MUX_CR4 EC RW
DCBO3IN | 2D RW TMP_DR1 6D RW AD MUX_CR5 ED RW
DCBO30OU | 2E RW TMP_DR2 6E RW AE EE

2F TMP_DR3 6F RW AF EF

30 ACBOOCR3 70 RW RDIORI BO RW FO

31 ACBOOCRO 71 RW RDIOSYN | B1 RW F1

32 ACBO0OCR1 72 RW RDIOIS B2 RW F2

33 ACBOOCR2 73 RW RDIOLTO | B3 RW F3

34 ACBO1CR3 74 RW RDIOLT1 | B4 RW F4

35 ACBO01CRO 75 RW RDIOROO | B5 RW F5

36 ACBO01CR1 76 RW RDIOROL1 | B6 RW F6

37 ACBO01CR2 77 RW B7 CPU_F F7 RL

38 78 B8 F8

39 79 B9 F9

3A 7A BA FA

3B 7B BB FB

3C 7C BC FC

3D 7D BD DAC_CR FD RW

3E TE BE CPU_SCR1 FE #

3F TF BF CPU_SCRO FF #

Blank fields are Reserved and should not be accessed.
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Table 5. DC GPI/O Specifications (continued)

Symbol Description Min Typ Max Units Notes

loH High level source current 10 - - mA | Voy = Vpp-1.0 V. See the
limitations of the total current in the
Note for Vgop.

loL Low level sink current 25 - - mA | Vg =0.75V. See the limitations of
the total current in the Note for Vg, .

VL Input low level - - 0.8 \Y, Vpp = 3.0 to 5.25.

ViH Input high level 2.1 - \% Vpp = 3.0t0 5.25.

VH Input hysterisis - 60 - mV

I Input leakage (absolute value) - 1 - nA | Gross tested to 1 pA.

Cin Capacitive load on pins as input - 35 10 pF | Package and pin dependent.
Temp = 25°C.

Court Capacitive load on pins as output - 3.5 10 pF | Package and pin dependent.
Temp = 25 °C.

DC Full-Speed USB Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V t0 5.25 V
and -10°C <Tp <85°C,0r3.0Vto 3.6 Vand —10 °C < T < 85 °C, respectively. Typical parameters are measured at 5V and 3.3 V
at 25 °C and are for design guidance only.

Table 6. DC Full-Speed (12 Mbps) USB Specifications

Symbol Description Min [ Typ | Max [ Units | Notes

USB Interface

Vpi Differential input sensitivity 0.2 - - \% | (D+) - (D-) |

Vem Differential input common mode range 0.8 - 25 \Y

Vse Single ended receiver threshold 0.8 - 2.0 \Y

Cin Transceiver capacitance - - 20 pF

o High-Z State data line leakage -10 - 10 pPA [0V <V)y<33V

Rext External USB series resistor 23 - 25 W | In series with each USB pin.

VyoH Static output high, driven 2.8 - 3.6 \Y, 15 kQ * 5% to Ground. Internal
pull-up enabled.

VuUoHi Static output high, idle 2.7 - 3.6 \ 15 kQ * 5% to Ground. Internal
pull-up enabled.

VuoL Static output low - - 0.3 \ 15 kQ + 5% to Ground. Internal
pull-up enabled.

Zo USB driver output impedance 28 - 44 W | Including Ryt resistor.

Vcrs D+/D- crossover voltage 1.3 - 2.0 \

Document Number: 001-13108 Rev. *F Page 17 of 49
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Table 8. 3.3-V DC Operational Amplifier Specifications
Symbol Description Min Typ Max Units Notes
Vosoa Input offset voltage (absolute value) Power = high, opamp bias =
Power = low, opamp bias = high - 1.65 10 mV | high setting is not allowed for
Power = medium, opamp bias = high - 1.32 8 mV | 3.3V Vpp operation
Power = high, opamp bias = high - - - mV
TCVpsoa | Average input offset voltage drift - 7.0 35.0 puv/ec
lEBOA Input leakage current (port 0 analog pins) - 20 - pA | Gross tested to 1 pA.
Cinoa Input capacitance (port 0 analog pins) - 4.5 9.5 pF | Package and pin dependent.
Temp = 25 °C.
Vemoa | Common mode voltage range 0.2 - |Vpp—02| V |The common-mode input
voltage range is measured
through an analog output
buffer. The specification
includes the limitations
imposed by the characteristics
of the analog output buffer.
GoLoa Open loop gain Specification is applicable at
Power = low, opamp bias = low 60 - - dB |Low opamp bias. For high
Power = medium, opamp bias = low 60 - - dB | opamp bias mode (except high
Power = high, opamp bias = low 80 - - dB | power, High opamp bias),
minimum is 60 dB.
VonicHo | High output voltage swing (internal signals) Power = high, Opamp bias =
A Power = low, opamp bias = low Vpp—0.2 - - \% high setting is not allowed for
Power = medium, opamp bias = low Vpp—0.2 - - V  |3.3V Vpp operation
Power = high, opamp bias = low Vpp—0.2 - - \%

VoLowoa | Low output voltage swing (internal signals) Power = high, opamp bias =
Power = low, opamp bias = low - - 0.2 \% high setting is not allowed for
Power = medium, opamp bias = low - - 0.2 V 3.3V Vpp operation
Power = high, opamp bias = low - - 0.2 \%

Isoa Supply current Power = high, opamp bias =
(including associated AGND buffer) high setting is not allowed for
Power = low, opamp bias = low - 400 800 MA |3.3V Vpp operation
Power = low, opamp bias = high - 500 900 HA
Power = medium, opamp bias = low - 800 1000 MA
Power = medium, opamp bias = high - 1200 1600 HA
Power = high, opamp bias = low - 2400 3200 A
Power = high, opamp bias = high - - - HA

PSRRpa | Supply voltage rejection ratio 65 80 - dB  |Vss£ VN E (Vpp—2.25)or
(Vpp—-1.25V) £V |\ £ Vpp

Document Number: 001-13108 Rev. *F
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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 t0 5.25 V
and 40 °C < T, <85°C, or 3.0 Vto 3.6 V and —40 °C < T < 85 °C, respectively. Typical parameters are measured at 5 V and 3.3 V

at 25 °C and are for design guidance only.

The guaranteed specifications are measured through the analog continuous time PSoC blocks. The power levels for AGND refer to
the power of the analog continuous time PSoC block. The power levels for RefHi and RefLo refer to the analog reference control
register. The limits stated for AGND include the offset error of the AGND buffer local to the analog continuous time PSoC block.

Reference control power is high.

Table 12. 5-V DC Analog Reference Specifications

Reference
ARF_CR Referser:tqe PO Symbol | Reference Description Min Typ Max Units
(53] ettings
0b000 RefPower = hlgh VREFH| Ref ngh VDD/2 + Bandgap VDD/Z +1.229 VDD/Z +1.290 VDD/2 + 1.346 \%
Opamp bias = high [y, . " AGND Vpp/2 Vpp/2 — 0.038 Vpp/2 Vpp/2 +0.040 | V
Vrerlo |Reflow | Vpp/2 —Bandgap Vpp/2 — 1.356 | Vpp/2 — 1.295 | Vpp/l2 —1.218 | V
RefPower = hlgh VREFH| Ref ngh VDD/2 + Bandgap VDD/Z +1.220 VDD/2 +1.292 VDD/2 +1.348 \Y
Opamp bias =low [y, . " [AGND Vpp/2 Vpp/2 — 0.036 Vpp/2 Vpp/2 + 0.036 | V
Vrerlo | Ref Low Vpp/2 — Bandgap Vpp/2 —1.357 | Vpp/2 —1.297 | Vppl2-1.225| V
RefPower = medium | VRegn, Ref High Vpp/2 + Bandgap Vpp/2 +1.221 | Vpp/2 + 1.293 | Vpp/2 +1.351 | V
Opamp bias = high [y, -\ = TAGND Vpp/2 Vpp/2 — 0.036 Vppl2 | Vpp/2+0.036| V
VREFLO Ref Low VDD/2 - Bandgap VDD/2 —1.357 VDD/2 —1.298 VDD/2 —-1.228 \%
RefPower = medium | VRgpn) Ref High Vpp/2 + Bandgap Vpp/2 +1.219 | Vpp/2 + 1.293 | Vpp/2 +1.353 | V
Opamp bias =low [y, = AGND Vpp/2 Vpp/2 — 0.037 | Vpp/2 —0.001 | Vpp/2 +0.036 | V
VREFLO Ref Low VDD/2 - Bandgap VDD/2 —1.359 VDD/2 -1.299 VDD/Z -1.229 \Y
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] = 1.3 V) 0.092 0.011 0.064
VaGND AGND P2[4] P2[4] P2[4] P2[4] -
Vrerlo | Ref Low P2[4]-P2[6] (P2[4] = | P2[4]-P2[6]— | P2[4]-P2[6]+ | P2[4]-P2[6]+ \%
Vpp/2, P2[6] = 1.3 V) 0.031 0.007 0.056
RefPower = high Vierni | RefHigh | 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] = 1.3 V) 0.078 0.008 0.063
VAGND AGND P2[4] P2[4] P2[4] P2[4] -
Vgrerro | RefLow P2[4]-P2[6] (P2[4] = |P2[4]-P2[6]- | P2[4]-P2[6]+ |P2[4]-P2[6]+ | V
Vpp/2, P2[6] = 1.3 V) 0.031 0.004 0.043
RefPower=medium | Vrgry | Ref High | 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] = 1.3 V) 0.073 0.006 0.062
Vacno | AGND P2[4] P2[4] P2[4] P2[4] -
Vrerlo |ReflLow | P2[4]-P2[6] (P2[4] = | P2[4]-P2[6]- | P2[4]-P2[6]+ | P2[4]-P2[6]+ | V
Vpp/2, P2[6] = 1.3 V) 0.032 0.003 0.038
RefPower = medium | VRggn) 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] = 1.3 V) 0.073 0.006 0.062
Vacno | AGND P2[4] P2[4] P2[4] P2[4] -
Vrerlo | Ref Low P2[4]-P2[6] (P2[4] = | P2[4]-P2[6]— | P2[4]-P2[6]+ | P2[4]-P2[6]+ \%
Vpp/2, P2[6] = 1.3 V) 0.034 0.002 0.037
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Table 12. 5-V DC Analog Reference Specifications (continued)

R:I%Z::?I:?e Referseert]gﬁgllower Symbol | Reference Description Min Typ Max Units
0b010 RefPower = high  |Vggrw | RefHigh | Vpp Vpp —0.037 | Vpp—0.007 Vbb v
Opamp bias = high [y, -\ = TAGND Vpp/2 Vpp/2 — 0.036 | Vpp/2 — 0.001 | Vpp/2 + 0.036 | V
VrerLo | Ref Low Vss Vss Vgs +0.005 | Vgg+0.029 \
RefPower = high VREFHI Ref High Vpp Vpp —0.034 | Vpp—0.006 Vop \Y
Opamp bias =low [y, " AGND Vpp/2 Vpp/2 — 0.036 | Vpp/2 —0.001 | Vpp/2 +0.035 |V
VRerlo |Reflow |Vgg Vss Vgg +0.004 | Vgg+0.024 | V
RefPower = medium | VRggn) Ref High Vpp Vpp—0.032 | Vpp-0.005 Vpp \Y
Opamp bias = high [y, . " [AGND Vpp/2 Vpp/2 — 0.036 | Vpp/2 —0.001 | Vpp/2 +0.035 | V
Vrerlo | Reflow | Vgg Vss Vgg +0.003 | Vgg+0.022 | V
RefPower = medium | VgRegn) Ref High Vpp Vpp—-0.031 | Vpp-—0.005 Vpp \%
Opamp bias =low [y, . " [AGND Vpp/2 Vpp/2 — 0.037 | Vpp/2 —0.001 | Vpp/2 +0.035 | V
Vrerlo |Reflow | Vgg Vgs Vgg +0.003 | Vgg+0.020 | V
0b011 RefPower = high VREEHI Ref High 3 x Bandgap 3.760 3.884 4.006 \%
Opamp bias = high [y, -\ = TAGND 2 x Bandgap 2.522 2.593 2.669 Vv
VrerLo | Ref Low Bandgap 1.252 1.299 1.342 \
RefPower = high VREEHI Ref High 3 x Bandgap 3.766 3.887 4.010 \Y
Opamp bias =low [y, " AGND 2 x Bandgap 2.523 2.594 2.670 Vv
VRerlo |Reflow |Bandgap 1.252 1.297 1.342 v
RefPower = medium | VRggn) Ref High 3 x Bandgap 3.769 3.888 4.013 \Y
Opamp bias = high [y, . " AGND 2 x Bandgap 2.523 2.594 2.671 Vv
Vgrerro | RefLow Bandgap 1.251 1.296 1.343 \%
RefPower = medium | VgRegn) Ref High 3 x Bandgap 3.769 3.889 4.015 \%
Opamp bias =low [y, -~ [AGND 2 x Bandgap 2.523 2.595 2.671 Vv
Vrerlo | Ref Low Bandgap 1.251 1.296 1.344 \Y
0b100 RefPower = high VREEHI Ref High 2 x Bandgap + P2[6] 2.483 - P2[6] | 2.582 — P2[6] | 2.674 — P2[6] \%
Opamp bias = high (P2[6]=1.3V)
VaGND AGND 2 x Bandgap 2.522 2.593 2.669 \%
Vrerlo |Reflow |2 x Bandgap— P2[6] | 2.524 — P2[6] | 2.600 — P2[6] | 2.676 —P2[6] | V
(P2[6] = 1.3V)
RefPower = high  |Vggry | RefHigh |2 x Bandgap + P2[6] | 2.490 — P2[6] | 2.586 — P2[6] | 2.679 - P2[6] | V
Opamp bias = low (P2[6] =1.3V)
VaAGND AGND 2 x Bandgap 2.523 2.594 2.669 \%
VRerlo |Reflow |2 x Bandgap - P2[6] | 2.523 - P2[6] | 2.598 — P2[6] | 2.675-P2[6] | V
(P2[6] = 1.3 V)
RefPower = medium | VRggn) Ref High 2 x Bandgap + P2[6] 2.493 — P2[6] | 2.588 — P2[6] | 2.682 — P2[6] \%
Opamp bias = high (P2[6]=1.3V)
Vacno | AGND 2 x Bandgap 2.523 2.594 2.670 v
Vrerlo | Ref Low 2 x Bandgap — P2[6] 2.523 — P2[6] | 2.597 — P2[6] | 2.675 — P2[6] \%
(P2[6] = 1.3 V)
RefPower = medium | VRggn) Ref High 2 x Bandgap + P2[6] 2.494 — P2[6] | 2.589 — P2[6] | 2.685 — P2[6] \%
Opamp bias = low (P2[6]=1.3V)
VAGND AGND 2 x Bandgap 2,523 2.595 2.671 \Y
Vrerlo |RefLow |2 x Bandgap — P2[6] | 2.522 — P2[6] | 2.596 — P2[6] | 2.676 — P2[6] | V
(P2[6] = 1.3 V)
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Table 12. 5-V DC Analog Reference Specifications (continued)

R:I%Z::?I:?e Referseert]tc;ﬁgllower Symbol | Reference Description Min Typ Max Units
Ob101 RefPower = high VREEHI Ref High P2[4] + Bandgap P2[4] + 1.218 | P2[4] + 1.291 | P2[4] +1.354 | 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] - 1.335 | P2[4] — 1.294 | P2[4]-1.237 | V
(P2[4] = Vpp/2)
RefPower = high  |Vgery | RefHigh | P2[4] + Bandgap P2[4] + 1.221 | P2[4] + 1.293 | P2[4] +1.358 | V
Opamp bias = low (P2[4] = Vpp/2)
Vacno | AGND P2[4] P2[4] P2[4] P2[4] -
VRerlo |Reflow | P2[4] - Bandgap P2[4] - 1.337 | P2[4] - 1.297 | P2[4]—1.243 | V
(P2[4] = Vpp/2)
RefPower = medium | VRggn) Ref High P2[4] + Bandgap P2[4] + 1.222 | P2[4] + 1.294 | P2[4] + 1.360 \%
Opamp bias = high (P2[4] = Vpp/2)
Vagno | AGND P2[4] P2[4] P2[4] P2[4] -
Vrerlo | Ref Low P2[4] — Bandgap P2[4] — 1.338 | P2[4] —1.298 | P2[4] — 1.245 \%
(P2[4] = Vpp/2)
RefPower = medium | VRggn) Ref High P2[4] + Bandgap P2[4] + 1.221 | P2[4] + 1.294 | P2[4] + 1.362 \%
Opamp bias = low (P2[4] = Vpp/2)
VAGND AGND P2[4] P2[4] P2[4] P2[4] -
Vrerio |Reflow | P2[4] — Bandgap P2[4] — 1.340 | P2[4] - 1.298 | P2[4]—1.245 | V
(P2[4] = Vpp/2)
Ob110 RefPower = high VREFHI Ref High 2 x Bandgap 2.513 2.593 2.672 \%
Opamp bias = high [y, -\ = TAGND Bandgap 1.264 1.302 1.340 Vv
Vrerro | Ref Low Vss Vss Vgs +0.008 | Vgg+ 0.038 \
RefPower = high VREFHI Ref High 2 x Bandgap 2514 2.593 2.674 \Y
Opamp bias =low [y, " AGND Bandgap 1.264 1.301 1.340 Vv
VRerlo |Reflow |Vgg Vss Vgg +0.005 | Vgg+0.028 | V
RefPower = medium | VRggn) Ref High 2 x Bandgap 2514 2.593 2.676 \Y
Opamp bias = high [y, . " AGND Bandgap 1.264 1.301 1.340 Vv
Vgrerlo | Reflow | Vgg Vss Vgg +0.004 | Vgg+0.024 | V
RefPower = medium | VgRegn) Ref High 2 x Bandgap 2514 2.593 2.677 \%
Opamp bias =low [y, .~ [AGND Bandgap 1.264 1.300 1.340 Vv
Vrerlo |Reflow | Vgg Vgs Vgg +0.003 | Vgg+0.021 | V
Ob111 RefPower = high VREFHI Ref High 3.2 x Bandgap 4.028 4.144 4.242 \%
Opamp bias = high [y, = TAGND 1.6 x Bandgap 2.028 2.076 2.125 Vv
VrerLo | RefLow Vss Vss Vgs +0.008 | Vgg+ 0.034 \
RefPower = high VREFHI Ref High 3.2 x Bandgap 4.032 4.142 4.245 \Y
Opamp bias =low [y, - AGND 1.6 x Bandgap 2.029 2.076 2.126 Vv
VRerlo |Reflow  |Vgg Vss Vgg +0.005 | Vgg+0.025 | V
RefPower = medium | VRggn) Ref High 3.2 x Bandgap 4.034 4.143 4.247 \Y
Opamp bias = high [y, . " AGND 1.6 x Bandgap 2.029 2.076 2.126 Vv
Vrerlo | Reflow | Vgg Vss Vgg +0.004 | Vgg+0.021 | V
RefPower = medium | VgRegn) Ref High 3.2 x Bandgap 4.036 4.144 4.249 \%
Opamp bias =low [y, . " [AGND 1.6 x Bandgap 2.029 2.076 2.126 Vv
Vrerlo |Reflow | Vgg Vgs Vgg +0.003 | Vgg+0.019 | V
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DC Analog PSoC Block Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V10 5.25 V
and 40 °C <Tp <85°C, or 3.0 Vto 3.6 V and —40 °C < T < 85 °C, respectively. Typical parameters are measured at 5 V and 3.3 V
at 25 °C and are for design guidance only.

Table 14. DC Analog PSoC Block Specifications

Symbol Description Min Typ Max Units Notes
Ret Resistor unit value (continuous time) - 12.2 - kQ
Csc Capacitor unit value (switched capacitor) - 80 - fF

DC POR and LVD Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V t0 5.25 V
and —40°C < T, <85°C, 0or 3.0 Vto 3.6 Vand —40 °C < T < 85 °C, respectively. Typical parameters are measured at 5V or 3.3 V
at 25 °C and are for design guidance only.

Note The bits PORLEV and VM in the table below refer to bits in the VLT_CR register.
Table 15. DC POR and LVD Specifications

Symbol Description Min Typ Max | Units Notes
Vpp Value for PPOR Trip (positive ramp)
Vpporor | PORLEV[1:0] = 00b 2.91 v
Vpporir | PORLEV[1:0] = 01b - 4.39 - v
Vpporor | PORLEV[1:0] = 10b 4.55 %
Vpp Value for PPOR Trip (negative ramp)
Vpporo | PORLEV[1:0] = 00b 2.82 %
Vppor1 | PORLEV[1:0] = 01b - 4.39 - Y
VPPORZ PORLEV[].O] =10b 4.55 \
PPOR Hysteresis
Vpho PORLEV[1:0] = 00b - 92 - mv
Veu1 PORLEV[1:0] = 01b - 0 - mv
S PORLEV[1:0] = 10b - 0 - mv
Vpp Value for LVD Trip
Vivbo | VM[2:0] = 000b 286 | 292 |2984| v
Vivb1 VM[2:0] = 001b 2.96 3.02 3.08 Y,
Vivp2 VM[2:0] = 010b 3.07 | 313 | 3.20 Y
Vivpa | VM[2:0] = 100b 439 | 448 | 457 %
Vivos | VM[2:0] = 101b 455 | 464 |474B1| v
Vivor | VM[2:0] = 111b 472 | 481 | 491 %
\%
Notes

4. Always greater than 50 mV above PPOR (PORLEYV = 00) for falling supply.
5. Always greater than 50 mV above PPOR (PORLEYV = 10) for falling supply.
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DC Programming Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V10 5.25 V
and —-40°C <Tp<85°C,or3.0Vto 3.6 Vand—40 °C < Tp <85 °C, respectively. Typical parameters are measured at 5V and 3.3 V
at 25 °C and are for design guidance only.

Table 16. DC Programming Specifications

Symbol Description Min Typ Max Units Notes
Ibpp Supply current during programming or verify - 15 30 mA
ViLp Input low voltage during programming or - - 0.8 \%
verify
Vinp Input high voltage during programming or 2.1 - - \%
verify
Lp Input current when applying V, p to P1[0] or - - 0.2 mA | Driving internal pull-down
P1[1] during programming or verify resistor.
liup Input current when applying V,4p to P1[0] or - - 15 mA | Driving internal pull-down
P1[1] during programming or Verify resistor.
Vorv Output low voltage during programming or - - Vgg +0.75 \%
verify
Vonv Output high voltage during programming or | Vpp—1.0 - Vpp \%
verify
Flashgnp | Flash endurance (per block) 50,0001 - - - Erase/write cycles per block.
B
Flashgnt | Flash endurance (total)!’] 1,800,000 - - - Erase/write cycles.
Flashpr | Flash data retention 10 - - Years

DC I12C Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V t0 5.25 V
and —-40°C <Tp <85°C,or3.0Vto 3.6 Vand-40 °C < T <85 °C, respectively. Typical parameters are measured at5 V and 3.3 V
at 25 °C and are for design guidance only.

Table 17. DC I2C Specifications!®!

Symbol Description Min Typ Max Units Notes
ViLize Input low level - - 0.3 x Vpp \Y 30VEVpp£36V
- - |025%xVpp| V |475VEVpp£5.25V
Vinize Input high level 0.7xVpp | - - V [30VEVpp£5.25V
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Table 24. AC Digital Block Specifications (continued)

Function Description | Min | Typ | Max | Unit Notes

Transmitter Input clock frequency The baud rate is equal to the input clock frequency
Voo = 4.75 V, 2 stop bits - ~ [49.92 | MHz | divided by 8.
Vpp > 4.75 V, 1 stop bit - - 246 | MHz
Vpp < 475V - - 246 | MHz

Receiver Input clock frequency The baud rate is equal to the input clock frequency
Vo = 4.75 V, 2 stop bits - — [ 49.92 | MHz | divided by 8.
Vpp = 4.75V, 1 stop bit - - 24.6 MHz
Vpp <4.75V - - 24.6 MHz

AC External Clock Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V t0 5.25 V
and —-40°C <Tp <85°C, or 3.0 Vto 3.6 V and —40 °C < T, < 85 °C, respectively. Typical parameters are measured at 5V and 3.3 V
at 25 °C and are for design guidance only.

Table 25. AC External Clock Specifications

Symbol Description Min Typ Max Units Notes
FoscexT | Frequency for USB applications 23.94 24 24.06 | MHz
Duty cycle a7 50 53 %
- Power up to IMO switch 150 - - us

AC Analog Output Buffer Specifications

The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V10 5.25 V
and 40 °C <Tp <85°C, or 3.0 Vto 3.6 V and —40 °C < T < 85 °C, respectively. Typical parameters are measured at5 V and 3.3 V
at 25 °C and are for design guidance only.

Table 26. 5-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 - - 2.5 us
Power = High - - 25 us
Tsos Falling settling time to 0.1%, 1 V Step, 100 pF load
Power = Low - - 2.2 us
Power = High - - 2.2 us
SRroB Rising slew rate (20% to 80%), 1 V Step, 100 pF load
Power = Low 0.65 - - V/us
Power = High 0.65 - - V/us
SRroB Falling slew rate (80% to 20%), 1 V Step, 100 pF load
Power = Low 0.65 - - V/us
Power = High 0.65 - - V/us
BWogss | Small signal bandwidth, 20 mV,, 3 dB BW, 100 pF
load 0.8 - - MHz
Power = Low 0.8 - - MHz
Power = High
BWogLs |Large signal bandwidth, 1 V,;, 3 dB BW, 100 pF load
Power = Low 300 - - kHz
Power = High 300 - - kHz
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AC I12C Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V10 5.25 V
and 40 °C < T, <85°C, or 3.0 Vto 3.6 V and —40 °C < T, < 85 °C, respectively. Typical parameters are measured at 5 V and 3.3 V
at 25 °C and are for design guidance only.

Table 29. AC Characteristics of the 1°C SDA and SCL Pins for Vpp

. Standard-Mode | Fast-Mode :
Symbol Description Min Mo i Max Units Notes
Fscuize | SCL clock frequency 0 100 0 400 kHz
ThpsTaizc | Hold time (repeated) START condition. After | 4.0 - 0.6 - us
this period, the first clock pulse is generated.
TLowizc | LOW period of the SCL clock 4.7 - 13 - us
Thichize | HIGH period of the SCL clock 4.0 - 0.6 - us
TsusTaizc | Setup time for a repeated START condition. | 4.7 - 0.6 - us
ThppaTizc | Data hold time 0 - 0 - us
TsupaTizc | Data setup time 250 - |1001|  — ns
TsusToizc | Setup time for STOP condition 4.0 - 0.6 - us
Teurec | Bus free time between a STOP and START | 4.7 - 13 - us
condition
Tspi2c Pulse width of spikes are suppressed by the - - 0 50 ns
input filter.

Figure 8. Definition for Timing for Fast-/Standard-Mode on the 1°C Bus

)

12C_SDA | \

TSUDATIZC

= Taurizc I

le—THDsTAIZC | ;
S o 1 W W L A WY e 2
i i THlGHlZC TLOW|2C i -I—SUSTO|2C4>J = i i
S| e Pl iR
f f T
START Condition Repeated START Condition STOP Condition

Note
13. A Fast-Mode I2C-bus device can be used in a Standard-Mode 1°C-bus system, but the requirement tsy:par = 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 stretch the LOW period of the SCL signal, it must output the next data
bit to the SDA line tymax + tsy;par = 1000 + 250 = 1250 ns (according to the Standard-Mode 12C-bus specification) before the SCL line is released.
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Packaging Information

This section illustrates the package specification for the CYS8CLEDO4 EZ-Color device, along with the thermal impedance for the
package and solder reflow peak temperatures.

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 document titled PSoC Emulator Pod Dimensions at
http://www.cypress.com/design/MR10161.

Figure 9. 68-Pin (8 x 8 x 0.90 mm) QFN (Sawn Type)
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1. @ HATCH AREA IS SOLDERABLE EXPOSED METAL.
2. REFERENCE JEDEC#: MO-220

3. PACKAGE WEIGHT: 0.17g
4, ALL DIMENSIONS ARE IN MILLIMETERS

001-09618 *C

Important Note

For information on the preferred dimensions for mounting QFN packages, see the following Application Note at
http://www.amkor.com/products/notes_papers/MLFAppNote.pdf.

Pinned vias for thermal conduction are not required for the low-power device.
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Development Tools

Software

This section presents the development tools available for all
current PSoC device families including the CY8CLEDO4
EZ-Color.

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/psocdesigner 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. 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/psocprogrammer.

Evaluation Tools

All evaluation tools can be purchased from the Cypress Online
Store.

CY3210-MiniProgl

The CY3210-MiniProgl kit allows a user to program PSoC
devices via the MiniProgl 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 28-Pin CY8C27443-24PXI| PDIP PSoC Device Sample
m PSoC Designer Software CD

m Getting Started Guide

m USB 2.0 Cable

CY3210-PSoCEvall

The CY3210-PSoCEvall kit features an evaluation board and
the MiniProgl programming unit. The evaluation board includes
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an LCD module, potentiometer, LEDs, and plenty of bread-
boarding 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

Device Programmers

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

CY3216 Modular Programmer

The CY3216 Modular Programmer kit features a modular
programmer and the MiniProgl programming unit. The modular
programmer includes three programming module cards and
supports multiple Cypress products. The kit includes:

m Modular Programmer Base

m 3 Programming Module Cards

m MiniProg Programming Unit

m PSoC Designer Software CD

m Getting Started Guide

m USB 2.0 Cable

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. 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

|
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Accessories (Emulation and Programming)

Table 30. Emulation and Programming Accessories

Pin - it[16] (7]
Part # Package Flex-Pod Kit Adapter
CY8CLEDO4-68LTXI 68-pin QFN CY3250-LEDO4 Adapters can be found at
http://www.emulation.com.

Third Party Tools

Several tools have been specially designed by the following
third-party vendors to accompany PSoC devices during
development and production. Specific details for each of these
tools can be found at http://www.cypress.com under Design
Support >> Development Kits/Boards.
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Build a PSoC Emulator into Your Board

For details on how to emulate your circuit before going to volume
production using an on-chip debug (OCD) non-production PSoC
device, see Application Note Debugging - Build a PSoC
Emulator into Your Board - AN2323.
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Document Conventions

Units of Measure

Symbol Unit of Measure Symbol Unit of Measure

°C degree Celsius mV millivolts

dB decibels mVpp millivolts peak-to-peak
fF femtofarads nA nanoamperes

kHz kilohertz ns nanoseconds

kQ kilohm nVv nanovolts
MHz megahertz pA picoamperes

pA microamperes pF picofarads

us microseconds ps picoseconds

nvY microvolts % percent

mA milliamperes rt-Hz root hertz

mm millimeter \% volts

ms milliseconds W watts

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 ‘Ox’ prefix, the C coding convention. Binary numbers have an appended
lowercase ‘b’ (for example, ‘01010100b’ or ‘01000011b’). Numbers not indicated by an ‘h’ or ‘b’ are decimal.

Glossary

active high 5. A logic signal having its asserted state as the logic 1 state.
6. A logic signal having the logic 1 state as the higher voltage of the two states.

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

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

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

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

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

bias 1. A systematic deviation of a value from a reference value.
2. The amount by which the average of a set of values departs from a reference value.

3. The electrical, mechanical, magnetic, or other force (field) applied to a device to establish a
reference level to operate the device.
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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

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.
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