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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?

Application-specific microcontrollers are engineered to
excel in particular roles or environments, making them
ideal for applications where general-purpose
microcontrollers might fall short. These microcontrollers
integrate custom features and peripherals that align with
the specific requirements of an application, such as
specialized communication protocols, real-time processing
capabilities, or unique power management needs. By
focusing on particular use cases, they provide solutions
that are both efficient and effective, reducing the need for
additional components and simplifying system design.
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The versatility of application-specific microcontrollers
enables their use across a wide range of industries and
applications. In automotive systems, these
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advanced driver assistance systems (ADAS), and in-vehicle
communication. In industrial automation, they control
machinery, manage data acquisition, and handle complex
sensor interfacing. Consumer electronics benefit from
these microcontrollers in applications such as smart home
devices, wearable technology, and advanced audio
equipment. Additionally, in medical devices, they provide
precise control for diagnostic and therapeutic equipment,
ensuring reliability and accuracy in critical situations.
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designed to meet stringent automotive standards and
provide robust performance in harsh conditions.
Industrial Microcontrollers offer features tailored for
automation, including real-time processing and robust I/O
capabilities. Consumer Electronics Microcontrollers
are optimized for low power consumption and integration
with various sensors and communication modules.
Medical Microcontrollers emphasize reliability,
precision, and compliance with medical device standards.
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Development Tools
PSoC Designer is a Microsoft Windows-based, integrated devel-
opment environment for the Programmable System-on-Chip
(PSoC) devices. The PSoC Designer IDE and application runs
on Windows NT 4.0, Windows 2000, Windows Millennium (Me),
or Windows XP. (Reference the PSoC Designer Functional Flow
diagram below.)
PSoC Designer helps the customer to select an operating config-
uration for the USB, write application code that uses the USB,
and debug the application. This system provides design
database management by project, an integrated debugger with
In-Circuit Emulator, in-system programming support, and the
CYASM macro assembler for the CPUs. 
PSoC Designer also supports a high-level C language compiler
developed specifically for the devices in the family.

Figure 1. PSoC Designer Subsystems

PSoC Designer Software Subsystems

Device Editor
The device editor subsystem allows the user to select different
onboard analog and digital components called user modules

using the enCoRe V device blocks. Examples of user modules
are timers, 10-bit ADC, SPI/I2C etc.
The device editor also supports easy development of multiple
configurations and dynamic reconfiguration. Dynamic reconfigu-
ration allows for changing configurations at run time.
PSoC Designer sets up power-on initialization tables for selected
enCoRe V block configurations and creates source code for an
application framework. The framework contains software to
operate the selected components and, if the project uses more
than one operating configuration, contains routines to switch
between different sets of enCoRe V block configurations at run
time. PSoC Designer can print out a configuration sheet for a
given project configuration for use during application
programming in conjunction with the Device Data Sheet. Once
the framework is generated, the user can add appli-
cation-specific code to flesh out the framework. It is also possible
to change the selected components and regenerate the
framework. 

Application Editor
In the Application Editor you can edit your C language and
Assembly language source code. You can also assemble,
compile, link, and build.

Assembler.  The macro assembler allows the merging of
assembly code seamlessly with C code. The link libraries
automatically use absolute addressing or are compiled in relative
mode, and linked with other software modules to get absolute
addressing.

C Language Compiler.  A C language compiler is available that
supports the enCoRe V family of devices. Even if you have never
worked in the C language before, the product quickly allows you
to create complete C programs for the enCoRe V family devices.
The embedded, optimizing C compiler provides all the features
of C tailored to the enCoRe V architecture. It comes complete
with embedded libraries providing port and bus operations,
standard keypad and display support, and extended math
functionality.

Debugger
The PSoC Designer Debugger subsystem provides hardware
in-circuit emulation, allowing the designer to test the program in
a physical system while providing an internal view of the PSoC
device. Debugger commands allow the designer to read the
program and read and write data memory, read and write IO
registers, read and write CPU registers, set and clear break-
points, and provide program run, halt, and step control. The
debugger also allows the designer to create a trace buffer of
registers and memory locations of interest.

Online Help System
The online help system displays online, context-sensitive help
for the user. Designed for procedural and quick reference, each
functional subsystem has its own context-sensitive help. This
system also provides tutorials and links to FAQs and an Online
Support Forum to aid the designer in getting started.
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Hardware Tools

In-Circuit Emulator
A low cost, high functionality ICE (In-Circuit Emulator) is
available for development support. This hardware has the
capability to program single devices.
The emulator consists of a base unit that connects to the PC by
way of a USB port. The base unit is universal and operates with
most Cypress USB and all PSoC devices. Emulation pods for
each device family are available separately. The emulation pod
takes the place of the enCoRe V device in the target board and
performs full-speed (24 MHz) operation.

Designing with User Modules
To speed the development process, the PSoC Designer
Integrated Development Environment (IDE) provides a feature
where the resources of the part are selected as user modules.
For example, the timers, I2C, SPI resources are available as
user modules. User modules make selecting and implementing
peripheral devices simple and easy.
Each user module establishes the basic register settings that
implement the selected function. It also provides parameters that
allow you to tailor its precise configuration to your particular
application. User modules also provide tested software to cut
your development time. The user module application
programming interface (API) provides high-level functions to
control and respond to hardware events at run time. The API also
provides optional interrupt service routines that you can adapt as
needed.
The API functions are documented in user module data sheets
that are viewed directly in the PSoC Designer IDE. These   data
sheets explain the internal operation of the user module and
provide performance specifications. Each data sheet describes
the use of each user module parameter and documents the
setting of each register controlled by the user module. 
The development process starts when you open a new project
and bring up the Device Editor, a graphical user interface (GUI)
for configuring the hardware. You pick and place the user
modules you need for your project. The tool automatically builds
signal chains by connecting user modules to the default IO pins
or as required. At this stage, you also configure the clock source
connections and enter parameter values directly or by selecting
values from drop-down menus. When you are ready to test the
hardware configuration or move on to developing code for the
project, you perform the “Generate Application” step. This
causes PSoC Designer to generate source code that automati-
cally configures the device to your specification and provides the
high-level user module API functions.

Figure 2. User Module and Source Code Development Flows

The next step is to write your main program, and any
sub-routines using PSoC Designer’s Application Editor
subsystem. The Application Editor includes a Project Manager
that allows you to open the project source code files (including
all generated code files) from a hierarchal view. The source code
editor provides syntax coloring and advanced edit features for
both C and assembly language. File search capabilities include
simple string searches and recursive “grep-style” patterns. A
single mouse click invokes the Build Manager. It employs a
professional-strength “makefile” system to automatically analyze
all file dependencies and run the compiler and assembler as
necessary. Project-level options control optimization strategies
used by the compiler and linker. Syntax errors are displayed in a
console window. Double clicking the error message takes you
directly to the offending line of source code. When all is correct,
the linker builds a HEX file image suitable for programming.
The last step in the development process takes place inside the
PSoC Designer’s Debugger subsystem. The Debugger
downloads the HEX image to the In-Circuit Emulator (ICE) where
it runs at full-speed. Debugger capabilities rival those of systems
costing many times more. In addition to traditional single-step,
run-to-breakpoint and watch-variable features, the Debugger
provides a large trace buffer and allows you define complex
breakpoint events that include monitoring address and data bus
values, memory locations and external signals.
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Document Conventions
Acronyms Used
The following table lists the acronyms that are used in this
document. 

Units of Measure
A units of measure table is located in the Electrical Specifications
section. Table 5 on page 15 lists all the abbreviations used to
measure the enCoRe V devices.

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

Acronym Description
API application programming interface
CPU central processing unit
GPIO general purpose IO
GUI graphical user interface
ICE in-circuit emulator
ILO internal low speed oscillator
IMO internal main oscillator
IO input/output
LSb least-significant bit
LVD low voltage detect
MSb most-significant bit

POR power on reset
PPOR precision power on reset
PSoC® Programmable System-on-Chip™
SLIMO slow IMO
SRAM static random access memory

Acronym Description
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Pin Configuration
The enCoRe V USB device is available in a variety of packages which are listed and illustrated in the subsequent tables. 

16-Pin Part Pinout

Figure 3. CY7C64315/CY7C64316 16-Pin enCoRe V Device 
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Note
1. These are the in-system serial programming (ISSP) pins, that are not High Z at power on reset (POR).

Table 1. 16-Pin Part Pinout (QFN)
Pin No. Type Name Description

Digital
1 IO P2[3] Digital IO, Crystal Input (Xin)
2 IOHR P1[7] Digital IO, SPI SS, I2C SCL
3 IOHR P1[5] Digital IO, SPI MISO, I2C SDA
4 IOHR P1[1](1) Digital IO, ISSP CLK, 12C SCL, SPI MOSI
5 Power Vss Ground connection
6 USB line D+ USB PHY
7 USB line D– USB PHY
8 Power Vdd Supply 
9 IOHR P1[0](1) Digital IO, ISSP DATA, I2C SDA, SPI CLK

10 IOHR P1[4] Digital IO, optional external clock input (EXTCLK)
11 Input XRES Active high external reset with internal pull down
12 IOH P0[4] Digital IO
13 IOH P0[7] Digital IO
14 IOH P0[3] Digital IO
15 IOH P0[1] Digital IO
16 IO P2[5] Digital IO, Crystal Output (Xout)

LEDGEND I = Input, O = Outpit, OH = 5 mA High Output Drive, R = Regulated Output.
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32-Pin Part Pinout 
Figure 4. CY7C64345 32-Pin enCoRe V USB Device
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Table 2. 32-Pin Part Pinout (QFN) 

Pin No. Type Name Description
1 IOH P0[1] Digital IO
2 IO P2[5] Digital IO, Crystal Output (Xout)
3 IO P2[3] Digital IO, Crystal Input (Xin)
4 IO P2[1] Digital IO
5 IOHR P1[7] Digital IO, I2C SCL, SPI SS
6 IOHR P1[5] Digital IO, I2C SDA, SPI MISO
7 IOHR P1[3] Digital IO, SPI CLK 
8 IOHR P1[1](2) Digital IO, ISSP CLK, I2C SCL, SPI MOSI
9 Power Vss Ground

10 IO D+ USB PHY
11 IO D– USB PHY
12 Power Vdd Supply voltage
13 IOHR P1[0](2) Digital IO, ISSP DATA, I2C SDA, SPI CLK
14 IOHR P1[2] Digital IO
15 IOHR P1[4] Digital IO, optional external clock input (EXTCLK)
16 IOHR P1[6] Digital IO
17 Reset XRES Active high external reset with internal pull down
18 IO P3[0] Digital IO
19 IO P3[2] Digital IO
20 IO P2[0] Digital IO
21 IO P2[2] Digital IO

Note
2. These are the in-system serial programming (ISSP) pins, that are not High Z at power on reset (POR).
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22 IO P2[4] Digital IO
23 IO P2[6] Digital IO
24 IOH P0[0] Digital IO
25 IOH P0[2] Digital IO
26 IOH P0[4] Digital IO
27 IOH P0[6] Digital IO
28 Power Vdd Supply voltage
29 IOH P0[7] Digital IO
30 IOH P0[5] Digital IO
31 IOH P0[3] Digital IO
32 Power Vss Ground
CP Power Vss Ensure the center pad is connected to ground

LEDGEND I = Input, O = Outpit, OH = 5 mA High Output Drive, R = Regulated Output.

Table 2. 32-Pin Part Pinout (QFN)  (continued)

Pin No. Type Name Description
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48-Pin Part Pinout 
Figure 5. CY7C64355/CY7C64356 48-Pin enCoRe V USB Device
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Table 3. 48-Pin Part Pinout (QFN) 

Pin No. Type Pin Name Description
1 NC NC No connection
2 IO P2[7] Digital IO
3 IO P2[5] Digital IO, Crystal Out (Xout)
4 IO P2[3] Digital IO, Crystal In (Xin)
5 IO P2[1] Digital IO
6 IO P4[3] Digital IO
7 IO P4[1] Digital IO
8 IO P3[7] Digital IO
9 IO P3[5] Digital IO

10 IO P3[3] Digital IO
11 IO P3[1] Digital IO
12 IOHR P1[7] Digital IO, I2C SCL, SPI SS
13 IOHR P1[5] Digital IO, I2C SDA, SPI MISO
14 NC NC No connection
15 NC NC No connection
16 IOHR P1[3] Digital IO, SPI CLK
17 IOHR P1[1](3) Digital IO, ISSP CLK, I2C SCL, SPI MOSI
18 Power Vss Supply ground
19 IO D+ USB 
20 IO D– USB
21 Power Vdd Supply voltage
22 IOHR P1[0](3) Digital IO, ISSP DATA, I2C SDA, SPI CLK

Note
3. These are the in-system serial programming (ISSP) pins, that are not High Z at power on reset (POR).
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23 IOHR P1[2] Digital IO, 
24 IOHR P1[4] Digital IO, optional external clock input (EXTCLK)
25 IOHR P1[6] Digital IO
26 XRES Ext Reset Active high external reset with internal pull down
27 IO P3[0] Digital IO
28 IO P3[2] Digital IO
29 IO P3[4] Digital IO
30 IO P3[6] Digital IO
31 IO P4[0] Digital IO
32 IO P4[2] Digital IO
33 IO P2[0] Digital IO
34 IO P2[2] Digital IO
35 IO P2[4] Digital IO
36 IO P2[6] Digital IO
37 IOH P0[0] Digital IO
38 IOH P0[2] Digital IO
39 IOH P0[4] Digital IO
40 IOH P0[6] Digital IO
41 Power Vdd Supply voltage
42 NC NC No connection
43 NC NC No connection
44 IOH P0[7] Digital IO
45 IOH P0[5] Digital IO
46 IOH P0[3] Digital IO
47 Power Vss Supply ground
48 IOH P0[1] Digital IO

LEDGEND I = Input, O = Outpit, OH = 5 mA High Output Drive, R = Regulated Output.

Table 3. 48-Pin Part Pinout (QFN)  (continued)

Pin No. Type Pin Name Description
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Register Reference
The section discusses the registers of the enCoRe V device. It
lists all the registers in mapping tables, in address order. 

Register Conventions
The register conventions specific to this section and the
Register Reference chapter are listed in the following table.  

Register Mapping Tables
The enCoRe V device has a total register address space of 512
bytes. The register space is also referred to as IO space and is
broken into two parts: Bank 0 (user space) and Bank 1 (configu-
ration space). The XIO bit in the Flag register (CPU_F) deter-
mines which bank the user is currently in. When the XIO bit is
set, the user is said to be in the “extended” address space or the
“configuration” registers.

Register Map Bank 0 Table: User Space  

Table 4. Register Conventions
Convention Description

R Read register or bits
W Write register or bits
O Only a read/write register or bits
L Logical register or bits
C Clearable register or bits
# Access is bit specific

Name Addr 
(0,Hex) Access Name Addr 

(0,Hex) Access Name Addr 
(0,Hex) Access Name Addr 

(0,Hex) Access

PRT0DR 00 RW EP1_CNT0 40 # 80 C0
PRT0IE 01 RW EP1_CNT1 41 RW 81 C1

02 EP2_CNT0 42 # 82 C2
03 EP2_CNT1 43 RW 83 C3

PRT1DR 04 RW EP3_CNT0 44 # 84 C4
PRT1IE 05 RW EP3_CNT1 45 RW 85 C5

06 EP4_CNT0 46 # 86 C6
07 EP4_CNT1 47 RW 87 C7

PRT2DR 08 RW EP5_CNT0 48 # 88 I2C_XCFG C8 RW
PRT2IE 09 RW EP5_CNT1 49 RW 89 I2C_XSTAT C9 R

0A EP6_CNT0 4A # 8A I2C_ADDR CA RW
0B EP6_CNT1 4B RW 8B I2C_BP CB R

PRT3DR 0C RW EP7_CNT0 4C # 8C I2C_CP CC R
PRT3IE 0D RW EP7_CNT1 4D RW 8D CPU_BP CD RW

0E EP8_CNT0 4E # 8E CPU_CP CE R
0F EP8_CNT1 4F RW 8F I2C_BUF CF RW

PRT4DR 10 RW 50 90 CUR_PP D0 RW
PRT4IE 11 RW 51 91 STK_PP D1 RW

12 52 92 D2
13 53 93 IDX_PP D3 RW
14 54 94 MVR_PP D4 RW
15 55 95 MVW_PP D5 RW
16 56 96 I2C_CFG D6 RW
17 57 97 I2C_SCR D7 #
18 PMA0_DR 58 RW 98 I2C_DR D8 RW
19 PMA1_DR 59 RW 99 D9
1A PMA2_DR 5A RW 9A INT_CLR0 DA RW
1B PMA3_DR 5B RW 9B INT_CLR1 DB RW
1C PMA4_DR 5C RW 9C INT_CLR2 DC RW
1D PMA5_DR 5D RW 9D INT_CLR3 DD RW
1E PMA6_DR 5E RW 9E INT_MSK2 DE RW
1F PMA7_DR 5F RW 9F INT_MSK1 DF RW
20 60 A0 INT_MSK0 E0 RW
21 61 A1 INT_SW_E

N
E1 RW

22 62 A2 INT_VC E2 RC
Gray fields are reserved; do not access these fields.      # Access is bit specific. 
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23 63 A3 RES_WDT E3 W
24 PMA8_DR 64 RW A4 INT_MSK3 E4 RW
25 PMA9_DR 65 RW A5 E5
26 PMA10_DR 66 RW A6 E6
27 PMA11_DR 67 RW A7 E7
28 PMA12_DR 68 RW A8 E8

SPI_TXR 29 W PMA13_DR 69 RW A9 E9
SPI_RXR 2A R PMA14_DR 6A RW AA EA
SPI_CR 2B # PMA15_DR 6B RW AB EB

2C TMP_DR0 6C RW AC EC
2D TMP_DR1 6D RW AD ED
2E TMP_DR2 6E RW AE EE
2F TMP_DR3 6F RW AF EF
30 70 PT0_CFG B0 RW F0

USB_SOF0 31 R 71 PT0_DATA1 B1 RW F1
USB_SOF1 32 R 72 PT0_DATA0 B2 RW F2
USB_CR0 33 RW 73 PT1_CFG B3 RW F3
USBIO_CR0 34 # 74 PT1_DATA1 B4 RW F4
USBIO_CR1 35 # 75 PT1_DATA0 B5 RW F5
EP0_CR 36 # 76 PT2_CFG B6 RW F6
EP0_CNT0 37 # 77 PT2_DATA1 B7 RW CPU_F F7 RL
EP0_DR0 38 RW 78 PT2_DATA0 B8 RW F8
EP0_DR1 39 RW 79 B9 F9
EP0_DR2 3A RW 7A BA FA
EP0_DR3 3B RW 7B BB FB
EP0_DR4 3C RW 7C BC FC
EP0_DR5 3D RW 7D BD FD
EP0_DR6 3E RW 7E BE CPU_SCR1 FE #
EP0_DR7 3F RW 7F BF CPU_SCR0 FF #

Name Addr 
(0,Hex) Access Name Addr 

(0,Hex) Access Name Addr 
(0,Hex) Access Name Addr 

(0,Hex) Access

Gray fields are reserved; do not access these fields.      # Access is bit specific. 

[+] Feedback 

http://ccc01.opinionlab.com/o.asp?id=&prev=docurate_001-12394_pdf_p_12


PRELIMINARY
CY7C6435x

CY7C64345, CY7C6431x

Document Number: 001-12394  Rev. *D Page 13 of 26

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

PRT0DM0 00 RW PMA4_RA 40 RW 80 C0
PRT0DM1 01 RW PMA5_RA 41 RW 81 C1

02 PMA6_RA 42 RW 82 C2
03 PMA7_RA 43 RW 83 C3

PRT1DM0 04 RW PMA8_WA 44 RW 84 C4
PRT1DM1 05 RW PMA9_WA 45 RW 85 C5

06 PMA10_WA 46 RW 86 C6
07 PMA11_WA 47 RW 87 C7

PRT2DM0 08 RW PMA12_WA 48 RW 88 C8
PRT2DM1 09 RW PMA13_WA 49 RW 89 C9

0A PMA14_WA 4A RW 8A CA
0B PMA15_WA 4B RW 8B CB

PRT3DM0 0C RW PMA8_RA 4C RW 8C CC
PRT3DM1 0D RW PMA9_RA 4D RW 8D CD

0E PMA10_RA 4E RW 8E CE
0F PMA11_RA 4F RW 8F CF

PRT4DM0 10 RW PMA12_RA 50 RW 90 D0
PRT4DM1 11 RW PMA13_RA 51 RW 91 D1

12 PMA14_RA 52 RW 92 D2
13 PMA15_RA 53 RW 93 D3
14 EP1_CR0 54 # 94 D4
15 EP2_CR0 55 # 95 D5
16 EP3_CR0 56 # 96 D6
17 EP4_CR0 57 # 97 D7
18 EP5_CR0 58 # 98 D8
19 EP6_CRO 59 # 99 D9
1A EP7_CR0 5A # 9A DA
1B EP8_CR0 5B # 9B DB
1C 5C 9C IO_CFG DC RW
1D 5D 9D OUT_P1 DD RW
1E 5E 9E DE
1F 5F 9F DF
20 60 A0 OSC_CR0 E0 RW
21 61 A1 ECO_CFG E1 #
22 62 A2 OSC_CR2 E2 RW
23 63 A3 VLT_CR E3 RW
24 64 A4 VLT_CMP E4 R
25 65 A5 E5
26 66 A6 E6
27 67 A7 E7
28 68 A8 IMO_TR E8 W

SPI_CFG 29 RW 69 A9 ILO_TR E9 W
2A 6A AA EA
2B 6B AB SLP_CFG EB RW
2C TMP_DR0 6C RW AC SLP_CFG2 EC RW
2D TMP_DR1 6D RW AD SLP_CFG3 ED RW
2E TMP_DR2 6E RW AE EE
2F TMP_DR3 6F RW AF EF

USB_CR1 30 # 70 B0 F0
31 71 B1 F1
32 72 B2 F2

USBIO_CR2 33 RW 73 B3 F3
PMA0_WA 34 RW 74 B4 F4
PMA1_WA 35 RW 75 B5 F5
PMA2_WA 36 RW 76 B6 F6
PMA3_WA 37 RW 77 B7 CPU_F F7 RL
PMA4_WA 38 RW 78 B8 F8
PMA5_WA 39 RW 79 B9 F9
Gray fields are reserved; do not access these fields.      # Access is bit specific. 
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Electrical Specifications
This chapter presents the DC and AC electrical specifications of
the enCoRe V USB devices. For the most up to date electrical
specifications, verify that you have the most recent data sheet
available by visiting the company web site at
http://www.cypress.com

Figure 6. Voltage versus CPU Frequency 

Figure 7. IMO Frequency Trim Options

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

5.5V

750 kHz 24 MHz
CPU  Frequency

Vd
d 

Vo
lta

ge

3.0V

3 MHz

Valid

Operating

Region
5.5V

750 kHz 6 MHz 24 MHz
IMO  Frequency

Vd
d 

Vo
lta

ge

3 MHz

3.0V

SLIMO
Mode
= 01

12 MHz

SLIMO
Mode
= 00

SLIMO
Mode
= 10

Table 5. Units of Measure

Symbol Unit of Measure
oC degree Celsius
dB decibels
fF femto farad
Hz hertz
KB 1024 bytes
Kbit 1024 bits
kHz kilohertz
kΩ kilohm

MHz megahertz
MΩ megaohm
μA microampere
μF microfarad
μH microhenry
μs microsecond
μV microvolts

μVrms microvolts root-mean-square
μW microwatts
mA milli-ampere
ms milli-second
mV milli-volts
nA nanoampere
ns nanosecond
nV nanovolts
W ohm
pA picoampere
pF picofarad
pp peak-to-peak

ppm parts per million
ps picosecond
sps samples per second
s sigma: one standard deviation
V volts
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DC General Purpose IO Specifications
The following tables list guaranteed maximum and minimum specifications for the voltage and temperature ranges: 3.0V to 5.5V and
0°C ≤ TA ≤ 70°C. Typical parameters apply to 5V and 3.3V at 25°C and are for design guidance only. 

Table 7. DC Characteristics – USB Interface

Symbol Description Conditions Min Typ Max Units
Rusbi USB D+ pull up resistance With idle bus 0.900 TBD 1.575 kΩ
Rusba USB D+ pull up resistance While receiving traffic 1.425 TBD 3.090 kΩ
Vohusb Static Output High 2.8 TBD 3.6 V
Volusb Static Output Low TBD 0.3 V
Vdi Differential Input Sensitivity 0.2 TBD V
Vcm Differential Input Common Mode Range TBD TBD TBD V
Vse Single Ended Receiver Threshold 0.8 TBD 2.0 V
Cin Transceiver Capacitance TBD 50 pF
Iio Hi-Z State Data Line Leakage On D+ or D- line TBD TBD TBD uA
Rps2 PS/2 Pull-up resistance 3 TBD 7 kΩ
Rext External USB Series Resistor In series with each USB pin 23 TBD 25 Ω

Table 8. 3.0V and 5.5V DC GPIO Specifications
Symbol Description Conditions Min Typ Max Units

RPU Pull up resistor 4 5.6 8 kΩ
VOH1 High Output Voltage

Port 0, 2, or 3 Pins
OH < 10 µA, Vdd > 3.0V, maximum of 
10 mA source current in all IOs.

Vdd - 0.2 – – V

VOH2 High Output Voltage
Port 0, 2, or 3 Pins

OH = 1mA Vdd > 3.0, maximum of 20 
mA source current in all IOs.

Vdd - 0.9 – – V

VOH3 High Output Voltage
Port 1 Pins with LDO Regulator Disabled

OH < 10 µA, Vdd > 3.0V, maximum of 
10 mA source current in all IOs.

Vdd - 0.2 – – V

VOH4 High Output Voltage
Port 1 Pins with LDO Regulator Disabled

OH = 5mA, Vdd > 3.0V, maximum of 20 
mA source current in all IOs.

Vdd - 0.9 – – V

VOH5 High Output Voltage
Port 1 Pins with LDO Regulator Enabled

OH < 10µA, Vdd > 3.1V, maximum of 4 
IOs all sourcing 5 mA.

2.85 3.0 3.15 V

VOH6 High Output Voltage
Port 1 Pins with LDO Regulator Enabled

OH = 5 mA, Vdd > 3.1V, maximum of 
20 mA source current in all IOs.

2.2 – – V

VOL Low Output Voltage OL = 20mA, Vdd > 3.3V, maximum of 
60 mA sink current on even port pins 
(for example, P0[2] and P1[4]) and 60 
mA sink current on odd port pins (for 
example, P0[3] and P1[5]).

– – 0.75 V

VIL Input Low Voltage Vdd = 3.3 to 5.5. – – 0.8 V
VIH Input High Voltage Vdd = 3.3 to 5.5. 2.0 – V
VH Input Hysteresis Voltage 50 60 200 mV
IIL Input Leakage (Absolute Value) – 1 25 nA
CIN Capacitive Load on Pins as Input Package and pin dependent. 

Temp = 25oC.
0.5 1.7 5 pF

COUT Capacitive Load on Pins as Output Package and pin dependent. 
Temp = 25oC.

0.5 1.7 5 pF
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DC POR and LVD Specifications
The following table lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.  

DC Programming Specifications
The following table lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges. 

Table 9. DC POR and LVD Specifications
Symbol Description Min Typ Max Units

VPPOR

Vdd Value for PPOR Trip
PORLEV[1:0] = 10b, HPOR = 1 – 2.82 2.95 V

VLVD0
VLVD1
VLVD2
VLVD3
VLVD4
VLVD5
VLVD6
VLVD7

Vdd Value for LVD Trip
VM[2:0] = 000b
VM[2:0] = 001b
M[2:0] = 010b(8)

VM[2:0] = 011b
VM[2:0] = 100b
VM[2:0] = 101b
VM[2:0] = 110b
VM[2:0] = 111b

–
–

2.85
2.95
3.06

–
–

4.62

–
–

2.92
3.02
3.13

–
–

4.73

–
–

2.99
3.09
3.20

–
–

4.83

– 
–
V
V
V
–
–
V

Table 10.DC Programming Specifications

Symbol Description Min Typ Max Units
VddIWRITE Supply Voltage for Flash Write Operations 3.0 – – V
IDDP Supply Current During Programming or Verify – 5 25 mA
VILP Input Low Voltage During Programming or Verify – – VIL V
VIHP Input High Voltage During Programming or Verify VIH – – V
IILP Input Current when Applying Vilp to P1[0] or P1[1] During 

Programming or Verify(9)
– – 0.2 mA

IIHP Input Current when Applying Vihp to P1[0] or P1[1] During 
Programming or Verify(10)

– – 1.5 mA

VOLV Output Low Voltage During Programming or Verify – – Vss + 0.75 V
VOHV Output High Voltage During Programming or Verify Vdd - 1.0 – Vdd V
FlashENPB Flash Write Endurance(11) 50,000 – – Cycles
FlashDR Flash Data Retention(12) 10 20 – Years

Notes
8. Always greater than 50 mV above VPPOR (PORLEV = 10) for falling supply.
9. Driving internal pull down resistor.
10. Driving internal pull down resistor.
11. Erase/write cycles per block.
12. Following maximum Flash write cycles.

[+] Feedback 

http://ccc01.opinionlab.com/o.asp?id=&prev=docurate_001-12394_pdf_p_18


PRELIMINARY
CY7C6435x

CY7C64345, CY7C6431x

Document Number: 001-12394  Rev. *D Page 19 of 26

AC Electrical Characteristics
AC Chip-Level Specifications
The following table lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges. 

Table 11.AC Chip-Level Specifications

Symbol Description Min Typ Max Units
FMAX Maximum Operating Frequency(13) 24 – – MHz
FCPU Maximum Processing Frequency(14) 24 – – MHz
F32K1 Internal Low Speed Oscillator Frequency 30.4 32 33.6 kHz
FIMO24 Internal Main Oscillator Stability for 24 MHz ± 5%(15) 22.8 24 25.2 MHz
FIMO12 Internal Main Oscillator Stability for 12 MHz(16) 11.4 12 12.6 MHz
FIMO6 Internal Main Oscillator Stability for 6 MHz(17) 5.7 6.0 6.3 MHz
DCIMO Duty Cycle of IMO 40 50 60 %
TRAMP Supply Ramp Time 0 – – μs

Notes
13. Vdd = 3.0V and TJ = 85oC, digital clocking functions.
14. Vdd = 3.0V and TJ = 85oC, CPU speed.
15. Trimmed for 3.3V operation using factory trim values.
16. Trimmed for 3.3V operation using factory trim values.
17. Trimmed for 3.3V operation using factory trim values.

Table 12.AC Characteristics – USB Data Timings

Symbol Description Conditions Min Typ Max Units
Tdrate Full-speed data rate Average bit rate 12–0.25% 12 12 + 0.25 MHz
Tdjr1 Receiver data jitter tolerance To next transition -8 TBD 8 ns
Tdjr2 Receiver data jitter tolerance To pair transition -5 TBD 5 ns
Tudj1 Driver differential jitter To next transition -3.5 TBD 3.5 ns
Tudj2 Driver differential jitter To pair transition -4.0 TBD 4.0 ns 
Tfdeop Source jitter for differntial transition To SE0 transition -2 TBD 5 ns
Tfeopt Source SE0 interval of EOP 160 TBD 175 ns
Tfeopr Receiver SE0 interval of EOP 82 TBD ns
Tfst Width of SE0 interval during differential 

transition
TBD 14 ns

Table 13.AC Characteristics – USB Driver

Symbol Description Conditions Min Typ Max Units
Tr Transition rise time 50 pF 4 TBD 20 ns
Tf Transition fall time 50 pF 4 TBD 20 ns
TR Rise/fall time matching 90.00 TBD 111.11 %
Vcrs Output signal crossover voltage 1.3 TBD 2.0 V
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AC General Purpose IO Specifications
The following table lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges. 

Figure 8. GPIO Timing Diagram

AC External Clock Specifications
The following table lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges. 

Table 14.AC GPIO Specifications
Symbol Description Conditions Min Typ Max Units

FGPIO GPIO Operating Frequency Normal Strong Mode, Port 1 0 – 12 MHz
TRise023 Rise Time, Strong Mode

Ports 0, 2, 3
Vdd = 3.3 to 5.5V, 10% - 90% 15 – 80 ns

TRise1 Rise Time, Strong Mode
Port 1

Vdd = 3.3 to 5.5V, 10% - 90% 7 – 50 ns

TFall Fall Time, Strong Mode
All Ports

Vdd = 3.3 to 5.5V, 10% - 90% 7 – 50 ns

TFallTRise023
TRise1

90%

10%

GPIO
Pin

Output
Voltage

Table 15.AC External Clock Specifications

Symbol Description Min Typ Max Units
FOSCEXT Frequency 0.750 – 25.2 MHz
– High Period 20.6 – 5300 ns
– Low Period 20.6 – – ns
– Power Up IMO to Switch 150 – – μs
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AC Programming Specifications
The following table lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.  

AC SPI Specifications
The following table lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.  

AC I2C Specifications
The following table lists guaranteed maximum and minimum specifications for the entire voltage and temperature ranges.  

Table 16.AC Programming Specifications

Symbol Description Min Typ Max Units
TRSCLK Rise Time of SCLK 1 – 20 ns
TFSCLK Fall Time of SCLK 1 – 20 ns
TSSCLK Data Set up Time to Falling Edge of SCLK 40 – – ns
THSCLK Data Hold Time from Falling Edge of SCLK 40 – – ns
FSCLK Frequency of SCLK 0 – 8 MHz
TERASEB Flash Erase Time (Block) – – 18 ms
TWRITE Flash Block Write Time – – 25 ms
TDSCLK Data Out Delay from Falling Edge of SCLK – – 45 ns
TDSCLK3 Data Out Delay from Falling Edge of SCLK – – 50 ns
TDSCLK2 Data Out Delay from Falling Edge of SCLK – – 70 ns

Table 17.AC SPI Specifications

Symbol Description Min Typ Max Units
FSPIM Maximum Input Clock Frequency Selection, Master(18) – – 8.2 MHz
FSPIS Maximum Input Clock Frequency Selection, Slave – – 4.1 MHz
TSS Width of SS_ Negated Between Transmissions 50 – – ns

Table 18.AC Characteristics of the I2C SDA and SCL Pins 

Symbol Description
Standard Mode Fast Mode

Units
Min Max Min Max

FSCLI2C SCL Clock Frequency 0 100 0 400 kHz
THDSTAI2C Hold Time (repeated) START Condition. After this period, the first 

clock pulse is generated.
4.0 – 0.6 – μs

TLOWI2C LOW Period of the SCL Clock 4.7 – 1.3 – μs
THIGHI2C HIGH Period of the SCL Clock 4.0 – 0.6 – μs
TSUSTAI2C Set-up Time for a Repeated START Condition 4.7 – 0.6 – μs
THDDATI2C Data Hold Time 0 – 0 – μs
TSUDATI2C Data Set-up Time 250 – 100(19) – ns
TSUSTOI2C Set-up Time for STOP Condition 4.0 – 0.6 – μs
TBUFI2C Bus Free Time Between a STOP and START Condition 4.7 – 1.3 – μs
TSPI2C Pulse Width of spikes are suppressed by the input filter. – – 0 50 ns

Notes
18. Output clock frequency is half of input clock rate.
19. A Fast mode I2C-bus device can be used in a standard mode I2C-bus system, but the requirement tSU;DAT ≥ 250 ns must then be met. This is automatically 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 trmax + tSU;DAT = 1000 + 250 = 1250 ns (according to the 
Standard-Mode I2C-bus specification) before the SCL line is released.
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Figure 9. Definition for Timing for Fast/Standard Mode on the I2C Bus 

Package Diagram
This chapter illustrates the packaging specifications for the enCoRe V USB device, along with the thermal impedances for each
package.
Important Note Emulation tools may require a larger area on the target PCB than the chip’s footprint. For a detailed description of
the enCoRe V emulation tools and their dimensions, refer to the development kit.

Packaging Dimensions

Figure 10. 16-Lead (3x3 x 0.6 mm) QFN
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Figure 11. 32-Lead (5x5 x 0.6 mm) QFN
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Figure 12. 48-Lead (7x7 mm) QFN 
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