E 0)( l Cypress Semiconductor Corp - CYS8CLEDO4-68LFXIT Datasheet

Welcome to E-XFL.COM

Embedded - Microcontrollers - Application
Specific: Tailored Solutions for Precision and
Performance

Embedded - Microcontrollers - Application Specific
represents a category of microcontrollers designed with

unique features and capabilities tailored to specific
application needs. Unlike general-purpose
microcontrollers, application-specific microcontrollers are
optimized for particular tasks, offering enhanced
performance, efficiency, and functionality to meet the
demands of specialized applications.

What Are Embedded - Microcontrollers -
Application Specific?

Details

Product Status Obsolete

Applications HB LED Controller

Core Processor M8C

Program Memory Type FLASH (16KB)

Controller Series CY8CLED

RAM Size 1K x 8

Interface I2C, SPI, UART/USART, USB
Number of I/O 56

Voltage - Supply 3V ~ 5.25V

Operating Temperature -40°C ~ 85°C

Mounting Type Surface Mount

Package / Case 68-VFQFN Exposed Pad
Supplier Device Package 68-QFN (8x8)

Purchase URL https://www.e-xfl.com/product-detail/infineon-technologies/cy8cled04-68Ifxit

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/cy8cled04-68lfxit-4513152
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers-application-specific
https://www.e-xfl.com/product/filter/embedded-microcontrollers-application-specific
https://www.e-xfl.com/product/filter/embedded-microcontrollers-application-specific
https://www.e-xfl.com/product/filter/embedded-microcontrollers-application-specific
https://www.e-xfl.com/product/filter/embedded-microcontrollers-application-specific

CYBCLEDO4

EZ-Color™ Functional Overview
Target Applications
The PSoC Core ...............
The Digital System
The Analog System
The Analog Multiplexer System
Additional System Resources ........

EZ-Color Device Characteristics ....

Getting Started ...
ApPPlication NOLES .......coocuiiiiiiiiieee e
Development Kits ............ T
Training ...ccoceeeevviiieeenenns T
CYPros Consultants .
SOIULIONS LIDIary ......ccooecviiiiiieiiee e 7
Technical SUPPOIt ......coociiiiiiee e

Development TOOIS ....cceoeiiiiiiiiiii e
PSoC Designer Software Subsystems

Designing with PSOC DeSIgNEer ......cccccveeeiiiveeeeeiiiviieeenn
Select User Modules .........c.ccceevvinenne
Configure User Modules
Organize and Connect ..............cc.....
Generate, Verify, and Debug ..........ccccceeeerviiiiiininnnnnn.

Pin INformation ...
68-Pin Part Pinout

Register Conventions
Abbreviations Used
Register Mapping Tables ..o

Electrical Specifications ........cccccooiviiieiiiiiiiiiee e
Absolute Maximum Ratings ................

Operating Temperature ............cccoee.e
DC Electrical Characteristics
AC Electrical Characteristics

Document Number: 001-13108 Rev. *F

Packaging Information
Thermal Impedance
Solder Reflow Peak Temperature

Development TOOIS ....coooiiiiiiiiiiiie e
SOfWAIE .
Evaluation Tools ................

Device Programmers
Accessories (Emulation and Programming) .............. 40
Third Party TOOIS .....ceeeeeiiiiiiiiee e 40
Build a PSoC Emulator into Your Board .................... 40

Ordering Information ........cccoocoiiiiiii e 41
Key Device Features
Ordering Code Definitions .........cccccvveviieeiiieeeiiiees

ACTONYMS oot
ACIONYMS USEd ...oooiiiiiiiiieiiiiie e

Reference Documents

Document Conventions
Units Of MEASUIe .......ccocviiiiiiiiieiic e
Numeric Conventions

GlOSSArY .oovvviiieiiieeiieeecieees

Document History Page

Sales, Solutions, and Legal Information ...................... 49
Worldwide Sales and Design Support ............ccceveee.. 49
Products .......ccceeveiiiiiiiene e
PSoC® Solutions

Page 3 of 49



CYBCLEDO4

PERFORM

Designing with PSoC Designer

The development process for the PSoC device differs from that
of a traditional fixed-function microprocessor. The configurable
analog and digital hardware blocks give the PSoC architecture a
unique flexibility that pays dividends in managing specification
change during development and lowering inventory costs. These
configurable resources, called PSoC blocks, have the ability to
implement a wide variety of user-selectable functions. The PSoC
development process is:

1. Select user modules.

2. Configure user modules.

3. Organize and connect.

4. Generate, verify, and debug.

Select User Modules

PSoC Designer provides a library of prebuilt, pretested hardware
peripheral components called “user modules.” User modules
make selecting and implementing peripheral devices, both
analog and digital, simple.

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 eight bits of resolution. Using these parameters, you can
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 of 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 that you may need to
successfully implement your design.

Document Number: 001-13108 Rev. *F

Organize and Connect

Build signal chains at the chip level by interconnecting user
modules to each other and the I/O pins. Perform the selection,
configuration, and routing so that you have complete control over
all on-chip resources.

Generate, Verify, and Debug

When you are ready to test the hardware configuration or move
on to developing code for the project, 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 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 lets you to develop
and customize your applications in C, assembly language, or
both.

The last step in the development process takes place inside
PSoC Designer's Debugger (accessed by clicking the Connect
icon). PSoC Designer downloads the HEX image to the ICE
where it runs at full-speed. PSoC Designer debugging
capabilities 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. It lets you to define complex breakpoint events that
include monitoring address and data bus values, memory
locations, and external signals.
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Pin Information
68-Pin Part Pinout
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This Section describes, lists, and illustrates the CYS8CLEDO04 EZ-Color device pins and pinout configuration. The CY8CLEDO4 device
is available in the following package. Every port pin (labeled with a “P”) is capable of Digital I/O. However, Vgg, Vpp, and XRES are

not capable of Digital 1/0.

Table 2. 68-Pin Part Pinout (QFN) 2

Ein __Type Name Description Figure 3. 68-Pin Device
0. [ Digital [ Analog =)
] 1o M |P4[7] €5
2 [ 10 M [PA[] oo _z3.
3 7o | W™ _|Pa] 2T __¥<<T I TT04I
7o | M [P Z===32323 ==:=::3=
5 NC__|No connection. STELE0EE s S5 S88EY
6 NC No connection. aoooQoOQ0ocOQOQ>>0000000
7 Power Vss Ground connection. 5
8 110 M P3[7] M, P4[7] = 1 P2[0], M, Al
9 1’10 M P3[5] M, P4[5] = 2 P4[6], M
0 [ 1O M |P3[3] M, P4[3] = 3 P4[4], M
1 | 170 M |P3[1] M, PA[1] = 4 P4[2], M
12 | 10 M |P5[7] mg 5 P4{0], M
3| 170 M |P5[5] Ve j EEES
14 | 10 M |P5[3] M. P37 o 8 NG
5] o M [PS[] _ M, P3[5] o 9 QFN P3[6], M
16 /10 M P1[7] |I“C serial clock (SCL). M, P3[3] =10 (Top View) P3[4], M
17 /0 M P1[5] [I“C serial data (SDA). M, P3[1] =11 P3[2], M
18 110 M P1[3] M, P5[7] P3[0], M
19 | 1/O M |P1[1] |1°C SCLISSP SCLK. M, P5[5] PS5[6], M
20 Power Vss Ground connection. M, P5[3] P5[4], M
21 USB D+ M, P5[1] P5[2], M
22 USB D- 12C SCL, M, P1[7] P5[0], M
23 Power Vbb Supply voltage. 12C SDA, M, P1[5] P1[6], M
24 110 P7[7]
25 o P7I6] TESr S EChYENaES ST
26 | 10 P7[5] s e N S ]
o o [ Wy a W o Iy a WY a W o I o Y MY o Y o MY o Y
27 110 P7[4] ss Ss s
28 110 P7[3] iy <
? 7
& &
29 110 P7[2] Pin Type L
30| 170 =X No. [ Digital [Anaiog]| ame Description
31 110 P7[0] 50 110 M P4[6]
32 110 M P1[0] [I“C SDA, ISSP SDATA. 51 110 I,M |P2[0] [Directswitched capacitor block input.
33 110 M P1[2] 52 110 LM [P2[2] |Direct switched capacitor block input.
34 110 M P1[4] (OEgg:_)gillgxternal clock input 53 110 M P2[4] |External Analog Ground (AGND) input.
35 110 M P1[6] 54 110 M P2[6] |External Voltage Reference (VREF) input.
36 110 M P5[0] 55 110 I,M |PO[0] [Analog column mux input.
37 110 M P5[2] 56 110 LM |PO[2] [Analog column mux input and column output.
38 110 M P5[4] 57 110 I,M |PO[4] [Analog column mux input and column output.
39 110 M P5[6] 58 110 LM [PO[6] [Analog column mux input.
40 110 M P3[0] 59 Power Vpp |Supply voltage.
41 /0 M P3[2] 60 Power Vgs |Ground connection.
42 110 M P3[4] 61 110 I,M |PO[7] [Analog column mux input, integration input #1
43 110 M P3[6] 62 110 1/0,M [PO[5] [Analog column mux input and column output,
integration input #2.
44 NC No connection. 63 110 1/10,M [PO[3] [Analog column mux input and column output.
45 NC No connection. 64 110 LM [PO[1] [Analog column mux input.
46 Input XRES |Active high pin reset with internal 65 110 M P2[7]
pull-down.
47 110 M P4[0] 66 110 M P2[5]
48 110 M P4[2] 67 110 LM [P2[3] |[Direct switched capacitor block input.
49 110 M PA4[4] 68 110 I,M |P2[1] [Direct switched capacitor block input.

LEGENDA = Analog, | = Input, O = Output, NC = No Connection, M = Analog Mux Input.

Notes

1. These are the ISSP pins, which are not High Z at POR.

2. The center pad on the QFN package should be connected to ground (Vss) for best mechanical, thermal, and electrical performance. If not connected to ground, it
should be electrically floated and not connected to any other signal.
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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 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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DC Electrical Characteristics
DC Chip-Level 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,o0r3.0Vto 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.

Symbol Description Min Typ Max Units Notes

Vbpp Vpp for programming and erase 4.5 5 55 V This specification applies to the
functional requirements of external
programmer tools

VppLy Low Vpp for verify 3 3.1 3.2 \ This specification applies to the
functional requirements of external
programmer tools

VDDHY High Vpp for verify 51 5.2 53 \Y This specification applies to the
functional requirements of external
programmer tools

Vpoowrite | Supply voltage for flash write operation 3.0 - 5.25 \Y This specification applies to this
device when it is executing internal
flash writes

Vpp Supply voltage 3.0 - 5.25 \ See DC POR and LVD specifications,
Table 15 on page 27.

Ibps Supply current, IMO = 24 MHz (5V) - 14 27 mA | Conditions are Vpp =5.0V,

Tp=25°C, CPU = 3 MHz, SYSCLK
doubler disabled, VC1 = 1.5 MHz,
VC2 =93.75 kHz, VC3 = 93.75 kHz,
analog power = off.

Ibp3 Supply current, IMO = 24 MHz (3.3V) - 8 14 mA [ Conditions are Vpp = 3.3V,

Tp =25 °C, CPU = 3 MHz, SYSCLK
doubler disabled, VC1 = 1.5 MHz,
VC2 =93.75 kHz, VC3 = 0.367 kHz,
analog power = off.

Isg Sleep (mode) current with POR, LVD, Sleep - 3 6.5 pA | Conditions are with internal slow
Timer, and WDTL! speed oscillator, Vpp = 3.3 V, —40 °C

< Tp <55 °C, analog power = off.

IseH Sleep (mode) current with POR, LVD,[B?Ieep — 4 25 uA Conditions are with internal slow

Timer, and WDT at high temperature. speed oscillator, Vpp = 3.3V, 55 °C

< T, £ 85 °C, analog power = off.

DC 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 < T, <£85°C, or 3.0 Vto 3.6 V and —40 °C < T, < 85 °C, respectively. Typical parameters are measured at5V and 3.3V
at 25 °C and are for design guidance only.

Table 5. DC GPI/O 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

Von High output level Vpp - - - \Y I/OH=10mA, Vpp=4.75105.25V
1.0 (8 total loads, 4 on even port pins

(for example, PO[2], P1[4]), 4 on
odd port pins (for example, P0O[3],
P1[5])). 80 mA maximum combined
I/OH budget.

VoL Low output level - - 0.75 \Y I/OL=25mA, Vpp=4.75t05.25V
(8 total loads, 4 on even port pins
(for example, PO[2], P1[4]), 4 on
odd port pins (for example, P0O[3],
P1[5])). 200 mA maximum
combined I/OL budget.

Note

3. Standby current includes all functions (POR, LVD, WDT, Sleep Time) needed for reliable system operation. This should be compared with devices that have similar
functions enabled.
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DC 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.

The Operational Amplifier is a component of both the analog continuous time PSoC blocks and the analog switched capacitor PSoC
blocks. The guaranteed specifications are measured in the analog continuous time PSoC block.

Table 7. 5-V DC Operational Amplifier Specifications

Symbol Description Min Typ Max Units Notes
Vosoa Input offset voltage (absolute value)
Power = low, opamp bias = high - 1.6 10 mV
Power = medium, opamp bias = high - 1.3 8 mV
Power = high, opamp bias = high - 1.2 7.5 mV
TCVosoa |Average input offset voltage drift - 7.0 35.0 pv/ec
lEBOA Input leakage current (Port 0 analog pins) - 20 - pA | Gross tested to 1 pA.
Cinoa Input capacitance (Port 0 analog pins) - 45 9.5 pF Package and pin dependent.
Temp = 25 °C.
Vemoa Common mode voltage range 0.0 - Vop \Y, The common-mode input
Common mode voltage range 0.5 - Vpp—0.5 \% voltage range is measured
(high power or high opamp bias) through an analog output
buffer. The specification
includes the limitations
imposed by the characteristics
of the analog output buffer.
GoLoa Open loop gain
Power = low, opamp bias = high 60 - - dB
Power = medium, opamp bias = high 60 - - dB
Power = high, opamp bias = high 80 - - dB
Vonichoa | High output voltage swing (internal signals)
Power = low, opamp bias = high Vpp—-0.2 - - \Y
Power = medium, opamp bias = high Vpp—0.2 - - \%
Power = high, opamp bias = high Vpp—0.5 - - \%
VoLowoa | Low output voltage swing (internal signals)
Power = low, opamp bias = high - - 0.2 \%
Power = medium, opamp bias = high - - 0.2 \%
Power = high, opamp bias = high - - 0.5 \%
Isoa Supply current (including associated AGND
buffer)
Power = low, opamp bias = low - 400 800 HA
Power = low, opamp bias = high - 500 900 HA
Power = medium, opamp bias = low - 800 1000 HA
Power = medium, opamp bias = high - 1200 1600 HA
Power = high, opamp bias = low - 2400 3200 HA
Power = high, opamp bias = high - 4600 6400 MA
PSRRpa | Supply voltage rejection ratio 65 80 - dB |VssEVNE (Vpp—2.25) or
(Vpp—1.25V) EV|N £ 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]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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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
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Table 13. 3.3-V DC Analog Reference Specifications (continued)
S Reference Power
ARF_CR : Symbol | Reference Description Min Typ Max Units
; Settings
[5:3]
0b011 All power settings. | — - - - - - -
Not allowed for 3.3 V.
0b100 All power settings. | — - - - - - -
Not allowed for 3.3 V.
0b101 RefPower = high VREFHI Ref High P2[4] + Bandgap P2[4] + 1.214 | P2[4] +1.291 | P2[4]+1.359 | V
Opamp bias = high (P2[4] = Vpp/2)
VaGND AGND P2[4] P2[4] P2[4] P2[4] -
Vrerlo | Ref Low P2[4] — Bandgap P2[4] — 1.335 | P2[4] —1.292 | P2[4] — 1.200 \%
(P2[4] = Vpp/2)
RefPower = high VREFHI Ref High P2[4] + Bandgap P2[4] + 1.219 | P2[4] + 1.293 | P2[4] + 1.357 \%
Opamp bias = low (P2[4] = Vpp/2)
Vagnp | AGND P2[4] P2[4] P2[4] P2[4] -
Vrerio |Reflow | P2[4] — Bandgap P2[4] —1.335 | P2[4] - 1.295 | P2[4]-1.243 | V
(P2[4] = Vppl2)
RefPower = medium | Vgepn, Ref High P2[4] + Bandgap P2[4] + 1.222 | P2[4] + 1.294 | P2[4] + 1.356 \%
Opamp bias = high (P2[4] = Vpp/2)
VaGND AGND P2[4] P2[4] P2[4] P2[4] -
Vrero | Ref Low P2[4] — Bandgap P2[4] - 1.337 | P2[4]-1.296 | P2[4]-1.244 | V
(P2[4] = Vpp/2)
RefPower = medium | VRegn Ref High P2[4] + Bandgap P2[4] + 1.224 | P2[4] +1.295 | P2[4]+1.355 | V
Opamp bias = low (P2[4] = Vpp/2)
VaGND AGND P2[4] P2[4] P2[4] P2[4] -
VrerLo | Ref Low P2[4] — Bandgap P2[4] - 1.339 | P2[4]-1.297 | P2[4]-1.244 | V
(P2[4] = Vpp/2)
Ob110 RefPower = high VREFHI Ref High 2 x Bandgap 2,510 2.595 2.655 \
Opamp bias = high [y, - = AGND Bandgap 1.276 1.301 1.332 v
VREFLO Ref Low VSS VSS VSS + 0.006 VSS +0.031 \Y
RefPower = high VREFHI Ref High 2 x Bandgap 2.513 2.594 2.656 \%
Opamp bias =low [y, - = TAGND Bandgap 1.275 1.301 1.331 Vv
VREFLO Ref Low VSS VSS VSS + 0.004 VSS +0.021 Vv
RefPower = medium | Vggpen, Ref High 2 x Bandgap 2.516 2.595 2.657 \%
Opamp bias = high [y, .~ TAGND Bandgap 1.275 1.301 1.331 v
VREFLO Ref Low VSS VSS VSS + 0.003 VSS +0.017 \Y
RefPower = medium | VRegn) Ref High 2 x Bandgap 2.520 2.595 2.658 \Y,
Opamp bias =low [y, .~ |AGND Bandgap 1.275 1.300 1.331 v
VREFLO Ref Low VSS VSS VSS +0.002 VSS +0.015 \Y
0b111 All power settings. |- - - - - - -

Not allowed for 3.3 V.
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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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AC Electrical Characteristics

AC Chip-Level 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 < T, < 85 °C, respectively. Typical parameters are measured at 5V and 3.3 V
at 25 °C and are for design guidance only.

Table 18. AC Chip-Level Specifications

Symbol Description Min Typ Max Units Notes
Fimozasy | Internal main oscillator frequency for 23.04 24 24.966.71 MHz | Trimmed for 5V operation using
24 MHz (5 V) factory trim values.
Fimozazv | Internal main oscillator frequency for 22.08 24 2592178l MHz | Trimmed for 3.3 V operation
24 MHz (3.3 V) using factory trim values.
Fimousesv | Internal main oscillator frequency with USB | 23.94 24 24.06!"] MHz |-10°C<Tp<85°C
(A% 4.35<Vpp<5.15
Frequency locking enabled and USB traffic
present.
Fimousgav | Internal main oscillator frequency with USB | 23.94 | 24 24.06!"] MHz [-0°C<T,<70°C
33V 3.15<Vpp<3.45
Frequency locking enabled and USB traffic
present.
Fepus CPU frequency (5 V nominal) 0.093 | 24 24.9616T | MHz [SLIMO mode =0.
Fepuz CPU frequency (3.3 V nominal) 0.003 | 12 12.961"81 | MHz [SLIMO mode = 0.
FeLKs Digital PSoC Block frequency (5 V nominal)| 0 48 49.9216791 1 MHz |Refer to the AC digital block
specifications.
FeLk3 Digital PSoC block frequency (3.3 V 0 24 25.92I7°T | MHz
nominal)
Faok1 Internal low speed oscillator frequency 15 32 64 kHz
Faok U Internal low speed oscillator untrimmed 5 - 100 kHz | Afteraresetand before the m8c
B frequency starts to run, the ILO is not
trimmed. See the System
Resets section of the PSoC
Technical Reference Manual for
details on timing this.
DCi o Internal low speed oscillator duty cycle 20 50 80 %
Step24M 24 MHz trim step size - 50 - kHz
Fout48M |48 MHz output frequency 46.08 | 48.0 | 49.9268] | MHz |Trimmed. Utilizing factory trim
values.
Fmax Maximum frequency of signal on row input - - 12.96 MHz
or row output.
SRpower_ | Power supply slew rate - - 250 Vims |Vpp slew rate during power up.
uP
Trowerup | Time from end of POR to CPU executing - 16 100 ms | Power up from 0 V. See the
code System Resets section of the
PSoC Technical Reference
Manual.
i imol " |24 MHz IMO cycle-to-cycle jitter (RMS) - 200 1200 ps
24 MHz IMO long term N cycle-to-cycle jitter - 900 6000 ps N=32
(RMS)
24 MHz IMO period jitter (RMS) - 200 900 ps
Notes

6. 4.75V <Vpp <5.25 V.

7. Accuracy derived from Internal Main Oscillator with appropriate trim for Vpp range.

8. 3.0V<Vpp<3.6V.
9. See the individual user module data sheets for information on maximum frequencies for user modules.
10. Refer to Cypress Jitter Specifications application note, Understanding Datasheet Jitter Specifications for Cypress Timing Products — AN5054 for more information.
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AC GPIO Specifications

The following table lists guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 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
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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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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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Thermal Impedance

CYBCLEDO4

Package

Typical 035 {14, 15]

68-pin QFN

13.05 °C/W

Solder Reflow Peak Temperature

Following is the minimum solder reflow peak temperature to achieve good solderability.

Package

Maximum Peak

Time at Maximum Peak
Temperature Temperature
68-pin QFN 260 °C 30s
Notes

14.Ty =Ty + POWER x 0

15. To achieve the thermal impedance specified for the QFN package, the center thermal pad should be soldered to the PCB ground plane.

Document Number: 001-13108 Rev. *F
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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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Ordering Information

Key Device Features
The following table lists the CY8BCLEDO4 EZ-Color device key package features and ordering codes.

Table 31. Device Key Features and Ordering Information

0 g | 212 |¢g|3
© =2 < g = 8 T o — o @) = > o
X 39 3 | Lo o< @ = © 9
o <8 I lx2 o8 T 2 | = S| o | W
S 20 Lo | onm 24 s o [ 9 o o
& S el R 5 2| 8|3 | 2|8 |X
= 8 | < |8 | < | %
68-pin (8 x 8 mm) Sawn | CYS8CLEDO04-68LTXI 16K| 1K |-40°Cto+85°C| 4 6 56 48 2 Yes
68-pin (8 x 8 mm) Sawn | CYS8CLEDO04-68LTXIT 16K| 1K |-40°Cto+85°C| 4 6 56 48 2 Yes
p
(Tape and Reel)

Ordering Code Definitions
CY 8 C LED XX - XX XXXX

—I_— Package Type: Thermal Rating:

PX = PDIP Pb-free C = Commercial
SX = SOIC Pb-free | = Industrial
PVX = SSOP Pb-free E = Extended

LTX/LKX = QFN Pb-free
AX = TQFP Pb-free

Pin Count

Part Number

LED Family Code

Technology Code: C = CMOS
Marketing Code: 8 = Cypress PSoC
Company ID: CY = Cypress

Notes
16. Flex-Pod kit includes a practice flex-pod and a practice PCB, in addition to two flex-pods.
17. Programming adapter converts non-DIP package to DIP footprint. Specific details and ordering information for each of the adapters can be found at
http://www.emulation.com.
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Sales, Solutions, and Legal Information

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the office
closest to you, visit us at Cypress Locations.

Products
Automotive cypress.com/go/automotive PSoC® Solutions
Clocks & Buffers cypress.com/go/clocks psoc.cypress.com/solutions
Interface cypress.com/go/interface PSoC 1 | PSoC 3| PSoC 5
Lighting & Power Control cypress.com/go/powerpsoc
cypress.com/go/plc
Memory cypress.com/go/memory
Optical & Image Sensing cypress.com/go/image
PSoC cypress.com/go/psoc
Touch Sensing cypress.com/go/touch
USB Controllers cypress.com/go/USB
Wireless/RF cypress.com/go/wireless

© Cypress Semiconductor Corporation, 2007- 2011. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes
no responsibility for the use of any circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress
products are not warranted nor intended to be used for medical, life support, life saving, critical control or safety applications, unless pursuant to an express written agreement
with Cypress. Furthermore, Cypress does not authorize its products for use as critical components in life-support systems where a malfunction or failure may reasonably
be expected to result in significant injury to the user. The inclusion of Cypress products in life-support systems application implies that the manufacturer assumes all risk of
such use and in doing so indemnifies Cypress against all charges.

Any Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by and subject to worldwide patent protection
(United States and foreign), United States copyright laws and international treaty provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable
license to copy, use, modify, create derivative works of, and compile the Cypress Source Code and derivative works for the sole purpose of creating custom software and
or firmware in support of licensee product to be used only in conjunction with a Cypress integrated circuit as specified in the applicable agreement. Any reproduction,
modification, translation, compilation, or representation of this Source Code except as specified above is prohibited without the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the right to make changes without further notice
to the materials described herein. Cypress does not assume any liability arising out of the application or use of any product or circuit described herein. Cypress does not
authorize its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the
user. The inclusion of Cypress’ product in a life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress
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PSoC Designer™ and EZ-Color™ are trademarks and PSoC® is a registered trademark of Cypress Semiconductor Corporation.

Purchase of I2C components from Cypress or one of its subli%ensed Associated Companies conveys a license under the Philips I2C Patent Rights to use these components
in an 1°C system, provided that the system conforms to the 1°C Standard Specification as defined by Philips. As from October 1st, 2006 Philips Semiconductors has a new
trade name - NXP Semiconductors. All products and company names mentioned in this document may be the trademarks of their respective holders.


http://www.cypress.com/go/locations
http://www.cypress.com/go/locations
http://www.cypress.com/go/products
http://www.cypress.com/go/products
http://www.cypress.com/?id=1936
http://www.cypress.com/?id=1936
http://www.cypress.com/?id=1936
http://www.cypress.com/?id=1936
http://www.cypress.com/products/?gid=1
http://www.cypress.com/products/?gid=1
http://www.cypress.com/products/?gid=1
http://www.cypress.com/products/?gid=1
http://www.cypress.com/?id=1933
http://www.cypress.com/?id=1933
http://www.cypress.com/?id=1933
http://www.cypress.com/?id=1933
http://www.cypress.com/?id=1578
http://www.cypress.com/?id=1578
http://www.cypress.com/?id=2308
http://www.cypress.com/?id=2308
http://www.cypress.com/?id=2330
http://www.cypress.com/?id=2330
http://www.cypress.com/?id=64
http://www.cypress.com/?id=64
http://www.cypress.com/?id=64
http://www.cypress.com/?id=64
http://www.cypress.com/products/?id=201
http://www.cypress.com/products/?id=201
http://www.cypress.com/products/?id=201
http://www.cypress.com/products/?id=201
http://www.cypress.com/products/?id=201
http://www.cypress.com/products/?id=201
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1932
http://www.cypress.com/?id=1932
http://www.cypress.com/?id=1932
http://www.cypress.com/?id=1932
http://www.cypress.com/?id=167
http://www.cypress.com/?id=167
http://www.cypress.com/?id=167
http://www.cypress.com/?id=167
http://www.cypress.com/products/?gid=14
http://www.cypress.com/products/?gid=14
http://www.cypress.com/products/?gid=14
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353&source=products
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1353
http://www.cypress.com/?id=1573
http://www.cypress.com/?id=2232
http://www.cypress.com/?id=2232
http://www.cypress.com/?id=2233
http://www.cypress.com/?id=2233
http://www.cypress.com/?id=2233
http://www.cypress.com/?id=2233

