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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.

Document Number: 001-13108 Rev. *F

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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Table 3. Register Map Bank 0 Table: User Space (continued)

Name Addr (0,Hex) | Access | Name Addr (0,Hex) | Access Name Addr (0,Hex)| Access | Name Addr (0,Hex) | Access
DBBOODR2 22 RW 62 A2 INT_VC E2 RC
DBBOOCRO 23 # ARF_CR 63 RW A3 RES_WDT | E3 w
DBBO01DRO 24 # CMP_CRO | 64 # A4 DEC_DH E4 RC
DBBO01DR1 25 W ASY_CR 65 # A5 DEC_DL E5 RC
DBBO01DR2 26 RW CMP_CR1 | 66 RW A6 DEC_CRO | E6 RW
DBBO01CRO 27 # 67 A7 DEC_CR1 | E7 RW
DCBO02DRO 28 # 68 MUL1_X A8 W MULO_X E8 w
DCBO02DR1 29 w 69 MULL_Y A9 w MULO_Y E9 w
DCBO02DR2 2A RW 6A MUL1_DH AA R MULO_DH | EA R
DCBO02CRO 2B # 6B MUL1_DL AB R MULO_DL | EB R
DCBO3DRO 2C # TMP_DRO 6C RW ACC1_DR1 | AC RW ACCO_DR | EC RW
1
DCBO3DR1 2D w TMP_DR1 6D RW ACC1_DRO | AD RW ACCO_DR | ED RW
0
DCBO03DR2 2E RW TMP_DR2 6E RW ACC1_DR3 | AE RW ACCO_DR | EE RW
3
DCBO3CRO 2F # TMP_DR3 6F RW ACC1_DR2 | AF RW ACCO_DR | EF RW
2
30 ACBOOCR3 | 70 RW RDIORI BO RW FO
31 ACBOOCRO | 71 RW RDIOSYN B1 RW F1
32 ACBOOCR1 | 72 RW RDIOIS B2 RW F2
33 ACBOOCR2 | 73 RW RDIOLTO B3 RW F3
34 ACBO1CR3 | 74 RW RDIOLT1 B4 RW F4
35 ACBO1CRO | 75 RW RDIOROO B5 RW F5
36 ACBO1CR1 | 76 RW RDIORO1 B6 RW Fé
37 ACBO1CR2 | 77 RW B7 CPU_F F7 RL
38 78 B8 F8
39 79 B9 F9
3A A BA FA
3B 7B BB FB
3C 7C BC FC
3D 7D BD DAC_D FD RW
3E TE BE CPU_SCR | FE #
1
3F 7F BF CPU_SCR | FF #
0
Blank fields are Reserved and should not be accessed. # Access is bit specific.
Table 4. 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 PMAO_WA 40 RW ASC10CR | 80 RW USBI/O_CR2 | CO RW
0
PRTODM1 | 01 RW PMA1_WA 41 RW ASCI10CR | 81 RW USB_CR1 C1 #
1
PRTOICO | 02 RW PMA2_WA 42 RW ASCI10CR | 82 RW
2
PRTOIC1 | 03 RW PMA3_WA 43 RW ASC10CR | 83 RW
3
PRT1DMO | 04 RW PMA4_WA 44 RW ASDI11CR | 84 RW EP1_CRO c4 #
0
PRT1DM1 | 05 RW PMA5_WA 45 RW ASD11CR | 85 RW EP2_CRO C5 #
1
PRT1ICO | 06 RW PMAG6_WA 46 RW ASD11CR | 86 RW EP3_CRO Cc6 #
2
PRT1IC1 | 07 RW PMA7_WA 47 RW ASDI11CR | 87 RW EP4_CRO c7 #
3
PRT2DMO | 08 RW 48 88 C8
PRT2DM1 | 09 RW 49 89 C9
PRT2ICO | OA RW 4A 8A CA
PRT2IC1 | OB RW 4B 8B CB
PRT3DMO | OC RW 4C 8C CcC
PRT3DM1 | OD RW 4D 8D CD
PRT3ICO | OE RW 4E 8E CE
PRT3IC1 | OF RW 4F 8F CF
PRT4DMO | 10 RW PMAO_RA 50 RW 90 GDI_O_IN DO RW
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 CYS8CLEDO04 EZ-Color device. For the most up to date electrical
specifications, confirm that you have the most recent data sheet by going to the web at
http://www.cypress.com/ez-color.

Specifications are valid for —40 °C < Ty <85 °C and T; < 100 °C, except where noted. Specifications for devices running at greater
than 12 MHz are valid for -40 °C <Tp <70 °C and T; <82 °C.

Figure 4. Voltage versus CPU Frequency
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Absolute Maximum Ratings
Symbol Description Min Typ Max Units Notes
Tste Storage temperature -55 25 +100 °C Higher storage temperatures will
reduce data retention time.
Recommended storage
temperature is +25 °C % 25 °C.
Extended duration storage
temperatures above 65 °C will
degrade reliability.
Ta Ambient temperature with power applied -40 - +85 °C
Vpp Supply voltage on Vpp relative to Vgg -0.5 - +6.0 \Y,
Vio DC input voltage Vgg - - Vpp + \Y,
0.5 0.5
Vyo2 DC voltage applied to tri-state Vgs - - Vpp + \Y
0.5 0.5
Imiio Maximum current into any port pin -25 - +50 mA
Imalo Maximum current into any port pin configured | —50 - +50 mA
as analog driver
ESD Electrostatic discharge voltage 2000 - - \Y Human Body Model ESD.
LU Latch-up current - - 200 mA
Operating Temperature
Symbol Description Min Typ Max | Units Notes
Ta Ambient temperature -40 - +85 °C
Tauss Ambient temperature using USB -10 - +85 °C
T, Junction temperature —40 - +100 °C | The temperature rise from ambient

to junction is package specific. See
“Thermal Impedance” on page 38.
The user must limit the power
consumption to comply with this
requirement.

Document Number: 001-13108 Rev. *F
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DC Low Power Comparator 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,3.0Vt03.6 Vand—-40°C<T,<85°, or24Vto3.0Vand-40°C < T, <85 °C, respectively. Typical
parameters are measured at 5 V at 25 °C and are for design guidance only.

Table 9. DC Low Power Comparator Specifications

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

DC Analog Output Buffer 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 5 V and 3.3 V
at 25 °C and are for design guidance only.

Table 10. 5-V DC Analog Output Buffer Specifications

Symbol Description Min Typ Max Units Notes
C_ Load capacitance - - 200 pF | This specification applies to the
external circuit that is being
driven by the analog output
buffer.
Vosos Input offset voltage (absolute value) - 3 12 mvV
TCVosop | Average input offset voltage drift - +6 - pv/eC
Vemos Common mode input voltage range 0.5 - Vpp—1.0 \Y
Routos | Output resistance
Power = low - 0.6 - w
Power = high - 0.6 - W
VonicHor | High output voltage swing
(Load = 32 ohms to Vpp/2)
Power = low 05xVpp+11| - - \
Power = high 05xVpp+1l1l| - - \Y
VoLowos | Low output voltage swing
(Load = 32 ohms to Vpp/2)
Power = low - - |05%xVpp—-13| V
Power = high - - |05%xVpp—-13| V
Isos Supply current including opamp bias
cell
(No Load) - 1.1 5.1 mA
Power = low - 2.6 8.8 mA
Power = high
PSRRpg | Supply voltage rejection ratio 53 64 - dB [(0.5xVpp—-13)EVoyuT£E
(Vbp —2.3).

Document Number: 001-13108 Rev. *F Page 20 of 49



———
—_—

== CYPRESS CY8CLEDO4
PERFORM
Table 13. 3.3-V DC Analog Reference Specifications
S Reference Power o : .
AI?;E?R Settings Symbol | Reference Description Min Typ Max Units
0b000 RefPower = high VREFHI Ref High Vpp/2 + Bandgap Vpp/2 +1.200 | Vpp/2 +1.290 | Vpp/2 +1.365 | V
Opamp bias = high [y, - = TAGND Vpp/2 Vpp/2 — 0.030 Vpp/2 Vpp/2 +0.034| V
Vrerlo |ReflLow | Vpp/2 — Bandgap Vpp/2 — 1.346 | Vpp/2 —1.292 | Vpp/2 —1.208 | V
RefPower = high Virerw | RefHigh | Vpp/2 + Bandgap Vpp/2 + 1.196 | Vpp/2 + 1.292 | Vpp/2 + 1.374| V
Opamp bias =low [y, - = [AGND Vpp/2 Vpp/2 — 0.029 Vpp/2 Vpp/2 +0.031| V
Vrerlo | Ref Low Vpp/2 — Bandgap Vpp/2 —1.349 | Vpp/2 —1.295 | Vppl2 —-1.227 | V
RefPower = medium | VRegn) Ref High Vpp/2 + Bandgap Vpp/2 +1.204 | Vpp/2 +1.293 | Vpp/2 +1.369 | V
Opamp bias = high [y, .~ TAGND Vpp/2 Vpp/2 — 0.030 Vpp/2 Vpp/2 +0.030| V
Vrero |Reflow | Vpp/2 —Bandgap Vpp/2 — 1.351 | Vpp/2 —1.297 | Vpp/2 - 1.229 |V
RefPower = medium | VRegn) Ref High Vpp/2 + Bandgap Vpp/2 +1.189 | Vpp/2 +1.294 | Vpp/2 +1.384 | V
Opamp bias =low [y, .~ |AGND Vpp/2 Vpp/2 — 0.032 Vpp/2 Vpp/2 +0.029| V
Vrero |Reflow | Vpp/2 —Bandgap Vpp/2 — 1.353 | Vpp/2 — 1.297 | Vpp/2 = 1.230 |V
0b001 RefPower = high Vrern | RefHigh | P2[4]1+P2[6] (P2[4] = | P2[4] + P2[6] - | P2[4] + P2[6] - | P2[4] +P2[6]+ | V
Opamp bias = high Vpp/2, P2[6] = 0.5 V) 0.105 0.008 0.095
VaAGND AGND P2[4] P2[4] P2[4] P2[4] -
VREFLO Ref Low P2[4]-P2[6] (P2[4] = | P2[4]—-P2[6]— | P2[4]-P2[6] + | P2[4]-P2[6] + \Y
Vpp/2, P2[6] = 0.5 V) 0.035 0.006 0.053
RefPower = high VREFHI Ref High P2[4]+P2[6] (P2[4] = |P2[4]+ P2[6]— | P2[4]+P2[6]- | P2[4]+P2[6]+ | V
Opamp bias = low Vpp/2, P2[6] = 0.5 V) 0.094 0.005 0.073
VAGND AGND P2[4] P2[4] P2[4] P2[4] -
VREELO Ref Low P2[4]-P2[6] (P2[4] = | P2[4]-P2[6]— | P2[4]-P2[6]+ | P2[4]-P2[6]+ \Y
Vpp/2, P2[6] = 0.5 V) 0.033 0.002 0.042
RefPower = medium | Vgery | 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] = 0.5 V) 0.094 0.003 0.075
VaGND AGND P2[4] P2[4] P2[4] P2[4] -
Vrerro | Ref Low P2[4]-P2[6] (P2[4] = | P2[4]-P2[6]— | P2[4] — P2[6] | P2[4]-P2[6]+ \%
Vpp/2, P2[6] = 0.5 V) 0.035 0.038
RefPower = medium | Vrgry | 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] = 0.5 V) 0.095 0.003 0.080
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] = 0.5 V) 0.038 0.038
0b010 RefPower = high Vrerw | RefHigh | Vpp Vpp - 0.119 | Vpp - 0.005 Vbb Y,
Opamp bias = high [y, - = AGND Vpp/2 Vpp/2 — 0.028 Vpp/2 Vpp/2 +0.029| V
Vgrerlo  |Reflow | Vgg Vss Vgs +0.004 | Vgg+0.022 | V
RefPower = high Vrer | RefHigh | Vpp Vpp—0.131 | Vpp —0.004 Vpb Y,
Opamp bias =low [y, - = AGND Vpp/2 Vpp/2 — 0.028 Vpp/2 Vpp/2 +0.028| V
Vrerlo |Reflow | Vgg Vgs Vgg +0.003 | Vgg+0.021 | V
RefPower = medium | VRegn) Ref High Vpp Vpp—-0.111 | Vpp—-0.003 Vpp \%
Opamp bias = high [y, .~ TAGND Vpp/2 Vpp/2 — 0.029 Vpp/2 Vpp/2 +0.028| V
Vrerro | Ref Low Vss Vss Vgs +0.002 | Vgg+0.017 \
RefPower = medium | VRegn) Ref High Vop Vpp —0.128 | Vpp—0.003 Vpp \Y,
Opamp bias =low [y, .~ |AGND Vpp/2 Vpp/2 — 0.029 Vpp/2 Vpp/2 +0.029| V
Vrerlo |Reflow |Vgg Vgs Vgg +0.002 | Vgg+0.019 | V

Document Number: 001-13108 Rev. *F
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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

Document Number: 001-13108 Rev. *F Page 28 of 49
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AC GPIO 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 19. AC GPIO Specifications

Symbol Description Min Typ Max Units Notes

Feriio GPIO operating frequency 0 - 12 MHz | Normal strong mode

TRiseF |Rise time, normal strong mode, Cload = 50 pF 3 - 18 ns |Vpp=4.5t05.25V, 10% - 90%
TFallF Fall time, normal strong mode, Cload = 50 pF 2 - 18 ns |Vpp=4.5t05.25V, 10% - 90%
TRiseS Rise Time, Slow Strong Mode, Cload = 50 pF 10 27 - ns Vpp =31t05.25V, 10% - 90%
TFalls Fall time, slow strong mode, Cload = 50 pF 10 22 — ns Vpp =31t05.25V, 10% - 90%

Figure 5. GPIO Timing Diagram

GPIO
Pin
Output
Voltage

10%

<}
‘TRiseF
TRiseS

AC Full-Speed USB Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V10 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 5 V and 3.3 V
at 25 °C and are for design guidance only.

Table 20. AC Full-Speed (12 Mbps) USB Specifications

e
TFallF '
TFalls

Symbol Description Min Typ Max Units Notes
Tres Transition rise time 4 - 20 ns For 50 pF load.
Tess Transition fall time 4 - 20 ns For 50 pF load.
TREMES Rise/fall time matching: (Tgr/TE) 90 - 111 % For 50 pF load.
TpraTERS | Full-speed data rate 12-0.25% |12 12 + 0.25% Mbps

Document

Number: 001-13108 Rev. *F
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AC Operational Amplifier 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.

Settling times, slew rates, and gain bandwidth are based on the analog continuous time PSoC block.
Power = High and Opamp Bias = High is not supported at 3.3 V.

Table 21. 5-V AC Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes
TroaA Rising settling time from 80% of DV to 0.1%
of DV (10 pF load, unity gain)
Power = Low, opamp bias = Low - - 3.9 ms
Power = Medium, opamp bias = High - - 0.72 ms
Power = High, opamp bias = High - - 0.62 ms
Tsoa Falling settling time from 20% of DV to 0.1%
of DV (10 pF load, unity gain)
Power = Low, opamp bias = Low - - 5.9 ms
Power = Medium, opamp bias = High - - 0.92 ms
Power = High, opamp bias = High - - 0.72 ms
SRRroa Rising slew rate (20% to 80%)(10 pF load,
unity gain) 0.15 - - V/ms
Power = Low, opamp bias = Low 1.7 - - Vims
Power = Medium, opamp bias = High 6.5 - - V/ms
Power = High, opamp bias = High
SRroa Falling slew rate (20% to 80%)(10 pF load,
unity gain) 0.01 - - V/ms
Power = Low, opamp bias = Low 0.5 - - V/ms
Power = Medium, opamp bias = High 4.0 - - V/ms
Power = High, opamp bias = High
BWoa Gain bandwidth product
Power = Low, opamp bias = Low 0.75 - - MHz
Power = Medium, opamp bias = High 3.1 - - MHz
Power = High, opamp bias = High 5.4 - - MHz
Enoa Noise at 1 kHz (Power = Medium, opamp - 100 - nV/rt-Hz
bias = High)
Table 22. 3.3-V AC Operational Amplifier Specifications
Symbol Description Min Typ Max Units Notes
Troa Rising settling time from 80% of AV to 0.1%
of AV (10 pF load, unity gain)
Power = Low, opamp bias = Low - - 3.92 us
Power = Medium, opamp bias = High - - 0.72 us
Tsoa Falling settling time from 20% of AV to 0.1%
of AV (10 pF load, unity gain)
Power = Low, opamp bias = Low - - 5.41 us
Power = Medium, Opamp Bias = High - - 0.72 us
SRroa | Rising slew rate (20% to 80%)(10 pF load,
unity gain) 0.31 - - V/us
Power = Low, opamp bias = Low 2.7 - - V/us
Power = Medium, opamp bias = High
SRgpp | Falling slew rate (20% to 80%)(10 pF load,
unity gain) 0.24 - - V/us
Power = Low, opamp bias = Low 1.8 - - V/us
Power = Medium, opamp bias = High
BWoa Gain bandwidth product
Power = Low, opamp bias = Low 0.67 - - MHz
Power = Medium, opamp bias = High 2.8 - - MHz
Enoa Noise at 1 kHz (Power = Medium, opamp - 100 - nV/rt-Hz
bias = High)
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AC Low Power Comparator 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,3.0Vto3.6Vand—-40°C<Tp<85°C,or24Vto3.0Vand-40°C < Ty <85 °C, respectively. Typical
parameters are measured at 5 V at 25 °C and are for design guidance only.

Table 23. AC Low Power Comparator Specifications

Symbol Description Min Typ Max Units Notes

TrLPC LPC response time - - 50 pus  |>50 mV overdrive comparator
reference set within Vgeg pc.

AC Digital 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 < T, <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 24. AC Digital Block Specifications

Function Description | Min | Typ | Max | Unit Notes
All functions | Block input clock frequency
Vpp 24.75V - - [ 49.92 | MHz
Vpp <4.75V - - | 25.92 | MHz
Timer Input clock frequency
No capture, Vpp = 4.75 V - - [ 49.92 | MHz
No capture, Vpp < 4.75V - - 2592 | MHz
With capture - - 25.92 | MHz
Capture pulse width 50l — — ns
Counter Input clock frequency
No enable input, Vpp 2 4.75V - - 49.92 | MHz
No enable input, Vpp <4.75V - - 2592 | MHz
With enable input - - 25.92 | MHz
Enable input pulse width 50l - - ns
Kill pulse width
Asynchronous restart mode 20 - - ns
Synchronous restart mode 5014 - - ns
Disable mode 50l - - ns
Input clock frequency
Vpp 24.75V - - [ 49.92 | MHz
Vpp < 4.75V - - | 25.92 | MHz
CRCPRS Input clock frequency
f\;’&i) Vop = 4.75 V - — 4992 | MHz
Vpp <4.75V - - | 25.92 | MHz
CRCPRS Input clock frequency - - 24.6 MHz
(CRC
Mode)
SPIM Input clock frequency - - 8.2 MHz | The SPI serial clock (SCLK) frequency is equal to
the input clock frequency divided by 2.
SPIS Input clock (SCLK) frequency - - 4.1 MHz | The input clock is the SPI SCLK in SPIS mode.
Width of SS_negated between 50l - - ns
transmissions

Note
11. 50 ns minimum input pulse width is based on the input synchronizers running at 24 MHz (42 ns nominal period).
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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

Document Number: 001-13108 Rev. *F Page 34 of 49



CYBCLEDO4

PERFORM

Table 27. 3.3-V AC Analog Output Buffer Specifications

Symbol Description Min Typ Max | Units Notes
TroB Rising settling time to 0.1%, 1 V Step, 100 pF load

Power = Low - - 3.8 us

Power = High - - 3.8 us
Tsos Falling settling time to 0.1%, 1 V Step, 100 pF load

Power = Low - - 2.6 us

Power = High - - 2.6 us
SRroB Rising slew rate (20% to 80%), 1 V Step, 100 pF load

Power = Low 0.5 - - V/us

Power = High 0.5 - - V/us
SRroB Falling slew rate (80% to 20%), 1 V Step, 100 pF load

Power = Low 0.5 - - V/us

Power = High 0.5 - - V/us
BWogss | Small signal bandwidth, 20 mVp,,, 3 dB BW, 100 pF load

Power = Low 0.7 - - MHz

Power = High 0.7 - - MHz
BWogLs |Large signal bandwidth, 1 Vpp, 3 dB BW, 100 pF load

Power = Low 200 - - kHz

Power = High 200 - - kHz

AC 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 < T, <85°C,or3.0Vto 3.6 Vand —40 °C < Tp < 85 °C, respectively. Typical parameters are measured at5V and 3.3 V
at 25 °C and are for design guidance only.

Table 28. AC Programming Specifications

Symbol Description Min Typ Max Units Notes
TrscLk Rise time of SCLK 1 - 20 ns
TescLk Fall time of SCLK 1 - 20 ns
TsscLk Data setup time to falling edge of SCLK 40 - - ns
ThscLk Data hold time from falling edge of SCLK 40 - - ns
FscLk Frequency of SCLK 0 - 8 MHz
TERASER Flash erase time (Block) - 10 - ms
TwrITE Flash block write time - 40 - ms
ToscLk Data out delay from falling edge of SCLK - - 45 ns |Vpp>3.6
TpscLk3 Data out delay from falling edge of SCLK - - 50 ns [3.0<Vpp<3.6
TERASEALL Flash erase time (Bulk) - 40 - ms Erase all blocks and

protection fields at once.

TproGRAM HoT | Flash block erase + flash block write time - - [ 1001 [ ms 0°C<T;<100°C
TproGRAM_coLb | Flash block erase + flash block write time - — [ 2001 [ms —40°C<T;<0°C

Note

12. For the full industrial range, you must employ a Temperature Sensor User Module (FlashTemp) and feed the result to the temperature argument before writing. Refer
to the Flash APIs Application Note, AN2015 - PSoC® 1 - Reading and Writing PSoC Flash for more information.
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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 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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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

Document Number: 001-13108 Rev. *F

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.

Document Number: 001-13108 Rev. *F

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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Acronyms

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

Reference Documents

Design Aids — Reading and Writing PSoC® Flash — AN2015 (001-40459)
Understanding Datasheet Jitter Specifications for Cypress Timing Products — AN5054 (001-14503)

Application Notes for Surface Mount Assembly of Amkor's MicroLeadFrame (MLF) Packages — available at http://www.amkor.com

Document Number: 001-13108 Rev. *F

Acronym Description Acronym Description
AC alternating current MAC multiply-accumulate
ADC analog-to-digital converter MIPS million instructions per second
API application programming interface PCB printed circuit board
CMOS complementary metal oxide semiconductor PDIP plastic dual-in-line package
CPU central processing unit PGA programmable gain amplifier
CRC cyclic redundancy check POR power-on reset
CT continuous time PPOR precision power-on reset
DAC digital-to-analog converter PRS pseudo-random sequence
PriISM™  precise illumination signal modulation

DC direct current PSoC® Programmable System-on-Chip™
DTMF dual-tone multi-frequency PWM pulse-width modulator
EEPROM | electrically erasable programmable read-only QFN quad flat no leads

memory
GPIO general purpose /O SAR successive approximation register
1/0 input/output SRAM static random-access memory
ICE in-circuit emulator SC switched capacitor
IDE integrated development environment SLIMO slow IMO
ILO internal low speed oscillator SOoIC small-outline integrated circuit
IMO internal main oscillator SPI™ serial peripheral interface
IrDA infrared data association SROM supervisory read-only memory
ISSP In-System Serial Programming UART universal asynchronous receiver / transmitter
LCD liquid crystal display USB universal serial bus
LED light-emitting diode WDT watchdog timer
LPC low power comparator XRES external reset
LVvD low-voltage detect
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Glossary (continued)

emulator
external reset
(XRES)

flash

Flash block

ICE

input/output (1/0)

interrupt

interrupt service
routine (ISR)

jitter

low-voltage detect
(LVD)

mM8C

master device

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 users with 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. A Flash block holds 64 bytes.

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). 12C is an
Inter-Integrated Circuit. 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 +5V and pulled high with resistors. The bus operates at 100 kbits/second in
standard mode and 400 kbits/second in fast mode.

The in-circuit emulator that allows users 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 M8C 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 lower than 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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follows:
Modified TWRITE specifications.
Replaced TRAMP time) specification with SRPOWER_UP (slew rate) speci-
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Added note to Flash Endurance specification.
Added IOH, IOL, DCILO, F32K_U, TPOWERUP, TERASEALL,
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*F 3283777 DIVA 07/13/11 | Updated Getting Started, Development Tools, and Designing with PSoC

Designer.
Removed obsolete kits.
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