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Features Count7
B 7-bit read/write period register cnt[6:0]
B 7-bit count register that is read/write (o
=+ clock
®  Automatic reload of the period to the count register on terminal
count

® Routed load and enable signals

General Description

The Count7 Component is a 7-bit down counter with the count value available as hardware
signals. This counter is implemented using a specific configuration of a universal digital block
(UDB). To implement the counter, pieces of the control and status registers are used along with
counter logic that is present in the UDB specifically for this function.

When to Use a Count7

There are multiple Components that implement counter functionality. The Count7 Component
provides the most resource efficient implementation of a 7-bit counter that also exposes the
count value directly as hardware signals. That makes the Count7 particularly useful for the
hardware implementation of state machine functionality where a counter with a period of 128 or
less is required.

Input/Output Connections

This section describes the various input and output connections for the Count7. An asterisk (*) in
the list of 1/Os indicates that the I/O may be hidden on the symbol under the conditions listed in
the description of that I/O.

en — Input*

Synchronous active high enable signal. Present if Enabled is selected for the EnableSignal
parameter. If it is visible it requires a connection. A high signal state enables the decrement
operation of the counter at the rising edge of the clock.
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load — Input*

Synchronous active high load signal. Present if Enabled is selected for the LoadSignal
parameter. If it is visible it requires a connection. A high signal state loads the period value into
the counter if the counter is enabled. The load signal has no effect if the counter is disabled.

clock — Input
Component clock. The Component can support clock sources of up to 67 MHz.

reset — Input*

Asynchronous active high reset signal. Present if Enabled is selected for the ResetSignal
parameter. If it is visible it requires a connection. A high signal state clears the counter to a value
of zero immediately. When the reset signal is returned to a low state and if the Component is
enabled, on the next positive edge of the clock the counter will be loaded with the period value.

cnt[6:0] — Output
The 7-bit counter value.

tc — Output

The terminal count output is high when the counter is equal to zero. If the counter is enabled this
output is high for a single cycle and the counter is reloaded with the period value during the next
cycle. If the Component is stopped with the period counter equal to zero, then the terminal count
signal remains high until the period is no longer zero. This output is registered by the clock signal
which results in the terminal count transitioning with one clock cycle of latency from the counter
value.
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Component Parameters

Drag a Count7 onto your design and double click it to open the Configure dialog.

Configure '"Count?* @
Mame;
" Basic | Built-in 1 b
Parameter Walue

EnableSignal | Dizabled
LoadSignal Dizabled
Period 127

ResetSignal | Digabled

Farameter [nformation

D atazhest Apply Cancel

The Count7 provides the following parameters:

Basic Options

EnableSignal
Enables the connection of a hardware enable signal.

LoadSignal
Enables the connection of a hardware load signal.

Period

Defines the initial period register value. For a period of N clocks, the period value should be set
to the value of N-1. The counter will count from N-1 down to O which results in an N clock cycle
period. A period register value of 0 is not supported and will result in the terminal count output
held at a constant high state.

ResetSignal
Enables the connection of an asynchronous reset signal.
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Clock Selection

There is no internal clock in this Component. You must attach a clock source. The Component
can operate with input clock frequencies up to 67 MHz.

Application Programming Interface

Application Programming Interface (API) routines allow you to configure the Component using
software. The following table lists and describes the interface to each function. The subsequent
sections discuss each function in more detail.

By default, PSoC Creator assigns the instance name “Count7_1" to the first instance of a
Component in a given design. You can rename the instance to any unique value that follows the
syntactic rules for identifiers. The instance name becomes the prefix of every global function
name, variable, and constant symbol. For readability, the instance name used in the following
table is “Count7.”

Functions

Function Description

Count7_Start()

Performs all of the required initialization for the Component and enables the counter.

Count7_Init()

Initializes or restores the Component according to the customizer settings.

Count7_Enable()

Enables the software enable of the counter.

Count7_Stop()

Disables the software enable of the counter.

Count7_WriteCounter()

This function writes the counter directly. The counter should be disabled before calling
this function.

Count7_ReadCounter()

This function reads the counter value.

Count7_WritePeriod()

This function writes the period register.

Count7_ReadPeriod()

This function reads the period register.

Count7_Sleep()

This is the preferred API to prepare the Component for low power mode operation.

Count7_Wakeup()

This is the preferred API to restore the Component to the state when Count7_Sleep()
was called.

Count7_SaveConfig()

This function saves the value of the Component’s count register prior to entering the
low power mode.

Count7_RestoreConfig()

This function restores the value of Component’s count register which was previously
stored.

Page 4 of 11

&= CYPRESS

~g@»” EMBEDDED IN TOMORROW

Document Number: 001-88468 Rev. *B



PSoC® Creator™ Component Datasheet Down Counter 7-bit (Count7)

void Count7_Start(void)

Description: Performs all of the required initialization for the Component and enables the counter. The
first time the routine is executed, the period is set as configured in the customizer. When
called to restart the counter following a Count7_Stop() call, the current period value is
retained.

void Count7_Init(void)

Description: Initializes or restores the Component according to the customizer settings. It is not
necessary to call Count7_lInit() because the Count7_Start() API calls this function and is the
preferred method to begin Component operation.

void Count7_Enable(void)

Description: Enables the software enable of the counter. The counter is controlled by a software enable
and an optional hardware enable. It is not necessary to call Count7_Enable() because the
Count7_Start() API calls this function, which is the preferred method to begin Component
operation.

void Count7_Stop(void)

Description: Disables the software enable of the counter. This API halts the counter. Therefore, when
you start it again (Count7_Start() call), it will continue counting from the last counter value.

void Count7_WriteCounter(uint8 count)

Description: This function writes the counter directly. The counter should be disabled before calling this
function.
Parameters: uint8 count: Value to be written to counter.

The allowed values are in the range from 0 to 127.

uint8 Count7_ReadCounter(void)
Description: This function reads the counter value.

Return Value: uint8: Current counter value.
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void Count7_WritePeriod(uint8 period)

Description: This function writes the period register. The actual period is one greater than the value in
the period register since the counting sequence starts with the period register value and
counts down to 0 inclusive. The period of the counter output does not change until the
counter is reloaded following the terminal count value of O or due to a hardware load signal.

Parameters: uint8 period: Period value to be written.
The allowed values are in the range from 0 to 127.

uint8 Count7_ReadPeriod(void)
Description: This function reads the period register.

Return Value:  uint8: Current period value.

void Count7_Sleep(void)

Description: This is the preferred API to prepare the Component for low power mode operation. The
Count7_Sleep() API saves the current Component state using Count7_SaveConfig() and
disables the counter.

void Count7_Wakeup(void)

Description: This is the preferred API to restore the Component to the state when Count7_Sleep() was
called. The Count7_Wakeup() function calls the Count7_RestoreConfig() function to restore
the configuration.

void Count7_SaveConfig(void)

Description: This function saves the current counter value prior to entering low power mode. This
function is called by the Count7_Sleep() function.

void Count7_RestoreConfig(void)

Description: This function restores the counter value, which was previously stored. This function is
called by the Count7_Wakeup() function.
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Global Variables

Variable

Description

Indicates whether the Count7 has been initialized. The variable is initialized to 0
and set to 1 the first time Count7_Start() is called. This allows the Component to
restart without reinitialization after the first call to the Count7_Start() routine.

If reinitialization of the Component is required, then the Count7_lInit() function
can be called before the Count7_Start() or Count7_Enable() function.

Count7_initvVar

MISRA Compliance

This section describes the MISRA-C:2004 compliance and deviations for the Component. There
are two types of deviations defined: project deviations — deviations that are applicable for all
PSoC Creator Components and specific deviations — deviations that are applicable only for this
Component. This section provides information on Component specific deviations. Non PSoC 6
project deviations are described in the MISRA Compliance section of the System Reference
Guide along with information on the MISRA compliance verification environment. For PSoC 6,
refer to PSoC Creator Help > Building a PSoC Creator Project > Generated Files (PSoC 6) for
information on MISRA compliance and deviations for files generated by PSoC Creator.

The Count7 Component does not have any specific deviations.

Sample Firmware Source Code

PSoC Creator provides numerous code examples that include schematics and example code in
the Find Code Example dialog. For Component-specific examples, open the dialog from the
Component Catalog or an instance of the Component in a schematic. For general examples,
open the dialog from the Start Page or File menu. As needed, use the Filter Options in the
dialog to narrow the list of projects available to select.

Refer to the "Find Code Example " topic in the PSoC Creator Help for more information.

API Memory Usage

The Component memory usage varies significantly, depending on the compiler, device, number
of APIs used and Component configuration. The following table provides the memory usage for
all APIs available in the given Component configuration.

The measurements have been done with the associated compiler configured in Release mode
with optimization set for Size. For a specific design, the map file generated by the compiler can
be analyzed to determine the memory usage.

PSoC 3 (Keil_PK51) PSoC 4 (GCC) PSoC 5LP (GCC) PSoC 6 (GCC)
Flash SRAM Flash SRAM Flash SRAM Flash SRAM
Configuration Bytes Bytes Bytes Bytes Bytes Bytes Bytes Bytes
Default 141 3 256 3 264 3 264 3
P “
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Functional Description

Each UDB has a datapath, control register, status register and 2 PLDs. An additional resource
that is available is a Count7. A Count7 is 7-bit down counter that borrows some of the resources
from the other parts of the UDB. Specifically the Count7 uses the control register, it uses the
mask register of the status register and if a hardware load or hardware enable is used, then the
inputs that would be used by the status register are consumed. If neither the hardware load nor
enable are used, then a status register can still be used in the UDB, but the interrupt capability
(statusi) is not available.

Default configuration

By default, the Count7 Component has all optional hardware inputs, which are load, en and
reset, not present on the symbol. This is the common use case. In this configuration, the counter
will begin counting once Count7_Start() is called and will cycle through the counter values with a
single cycle terminal count pulse once per period. In the following diagram, the SW ENABLE is
the internal software enable signal (set by Count7_Start()) and the P value is the configured
period value:

SW ENABLE / \
COUNTI[6:0] 0 X P X pa \\ 1 >< 0 >< P ><
TC ) /—\_
7

Since the counter counts from the period value down to 0, the overall period is one greater than
the value in the period register. Note that the terminal count signal is driven high for the clock
cycle following the cycle when the count value is zero.
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Using optional inputs

The optional hardware enable signal (en, if enabled in GUI) and the software enable signal (set
by the Count7_Start() function) are used as conjunction (AND logic) in the Component.

Optionally a hardware load signal can be used to reload the period value.
Note The load signal is ignored if the counter is not enabled.

EN \
COUNTI6:0] >< N >< N-1 >< P >< P-1 >< P-1 >< P-1 >< P-1 ><

This LOAD has no
effect. EN signal
must be high.

The Component may also optionally use the asynchronous reset input. If the reset signal is in the
high state, then the value of the counter will always be zero. In this case, the state of the other
control signals does not matter.

Registers

The Count7 Component uses the Count and Period registers of the Status & Control block.
These registers should not be accessed directly. The provided API functions should be used
instead.

Resources

The Count7 Component is placed throughout the UDB array. The Component utilizes only one
Count7 Cell. No other resources are utilized by the Component.

Component Debug Window

The Count7 Component supports the PSoC Creator Component debug window. The following
registers are displayed in the Count7 Component debug window.

COUNT
This register contains the current value of the COUNT register.
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PERIOD
This register contains the current value of the PERIOD register.

DC and AC Electrical Characteristics

Specifications are valid for —40 °C < Ta < 85 °C and Ty < 100 °C, except where noted.
Specifications are valid for 1.71 V to 5.5 V, except where noted.

Note Final characterization data for PSoC 6 devices is not available at this time. Once the data
is available, the Component datasheet will be updated on the Cypress web site.

DC Specifications

Parameter Description Min Typtt! Max Units

lop Block current consumption - 2 - MA/MHZI2

AC Specifications

Parameter Description Min Typ Max Units

Feik Clock Frequency - - 670 MHz

1 Device 10 and clock distribution current not included. The values are at 25 °C.
2 Current consumption is given per MHz of input Component clock.

3 The Count7 Component is capable of operating with a clock frequency of up to 67 MHz. However, for PSoC 4 the maximum
clock frequency is 48 MHz.
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Component Changes

This section lists the major changes in the Component from the previous version.

Version Description of Changes Reason for Changes / Impact

1.0.b Datasheet update Updated Functional Description section.

Updated Application Programming Interface section with
the Counter7_Stop() API description.

Updated APl Memory Usage section with PSoC 6
device data.

Updated MISRA section.

Added PSoC 6 device support

1.0.a Minor datasheet update
1.0 Version 1.0 is the first release of the Count7
Component
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