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1 Introduction

Understanding the global parameters and clocks is required for effective utilization of the unique features of PSoC.
PSoC has a variety of programmable parameters affecting its functionality. A lot of these are captured under the
Global Resources parameters settings in PSoC Designer™ — System Clock (SysClk), CPU Clock, Programmable
Clocks, Reference Generator, LVD threshold, and Switch Mode Pump, to name a few. A clear understanding of the
different global parameters gives the user more resourceful options in a design.

Figure 1 shows the Global Resources window of PSoC Designer 5.0 or later. If this window is not visible in
PSoC Designer, you can open it by going to the View > Global Resources menu.
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Figure 1. Global Resources Window in the Device Editor
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Power Setting — Vcc / SysClk Freq (SYSCLK)
This parameter selects the System Clock and the operating voltage of the device.

SysClk

The System Clock (SysCIk) is a clock reference inside PSoC from which most clock resources are derived. The CPU
Clock, the variable clocks VC1, VC2, and VC3, and SysClk*2 are derived from SysClk. Apart from being the source
for various other clocks, the SysClk can also be a direct clock source to the digital blocks. The clock tree that
generates the SysClk is shown in Figure 2.

Figure 2. SysClk Clock Tree
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SysClk is not a hardware oscillator; rather it is a clock node that is driven by one of two possible sources — the
internal main oscillator (IMO) or an external clock connected to port pin P1[4].

By default, it is driven by the IMO. The IMO is a hardware oscillator and is the clock source that most applications
use.

This hardware oscillator creates a clock of 24 MHz by default. Some PSoC devices also have the option of a slow
IMO mode, where the IMO operates at a frequency of either 12 MHz or 6 MHz. Refer to the specific device
datasheets to know about the SLIMO frequency option available for the device. This option can be enabled to operate
the device at a lower power. The SLIMO is enabled by Bit 4 of the CPU_SCRL1 register. The Power Setting (Vcc /
SysClk freq) parameter controls this bit.

It is best to enable this mode using the Global Resources window, instead of firmware, because enabling this mode
requires proper trim values be read from a protected flash area called SROM and written to the IMO_TR register
correctly. The PSoC Designer takes care of generating the necessary code in the startup file boot.asm.
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The second source that can drive SysClk is a digital clock that is created externally, and input into the chip through
the P1[4] port pin. Refer to the Foscexr specification in each specific device datasheet for the range of valid
frequencies for the external clock. Switching to this external clock option is done by setting the EXTCLKEN bit of the
OSC_CR2 register. You can also do this by setting the SysClk Source parameter in the Global Resources window to
External P1[4].

Important Note

If the SLIMO mode is enabled in firmware, take care to read the IMO trim values from the supervisory ROM (SROM)
and update the IMO_TR register

If the SysClk Source parameter is set to External P1[4], the drive mode of P1[4] must be set to High Z in the GPIO
configuration window.

1.1.2 Operating Voltage

Apart from the SysCIk, the Power Setting parameter also selects the operating voltage for the device. The options
available, depending on the device family being used, are 5V, 3.3V, and 2.7 V.

The IMO and Bandgap reference voltage have corresponding trim registers: IMO_TR, and BDG_TR. During device
start-up, these registers are loaded with trim values from a table that is stored in the SROM area to bring these
resources to the desired tolerance levels. This table has the trim values for 2.7 V, 3.3 V, and 5.0 V. Depending on the
selected operating voltage, the corresponding trim values are read from this table and loaded to the trim register.

Important Note

The voltage part of the Power Setting parameter does not indicate maximum operating voltage. For example, if the
parameter is set to 3.3 V / 24 MHz, the device can still operate at 5 V. The only effect is that the IMO and bandgap
will not be within the specified tolerance. If an application has to operate both at 3.3V + 0.3V and 5V + 0.25V, the
application should implement code to detect Vpp and load the trim registers with the corresponding trim values. More
details of SROM and the trim value table may be found in the “Supervisory ROM” section in the Technical Reference
Manual.

1.2 CPU Clock (CPUCLK)

The CPUCLK is derived by dividing SysCIk by a value of 2", where n could be 0, 1, 2, 3, 4, 5, 7, or 8. The only
function of CPUCLK is to clock the M8C processor of the PSoC and it cannot be used for any other purpose. The
clock tree that generates the CPUCLK is shown as follows.

Figure 3. Clock Tree
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CPUCLK controls how fast the CPU executes instructions. M8C assembly language instructions take between 4 and
15 cycles of CPUCLK to execute. Therefore, the speed of code execution is directly controlled by the CPUCLK
frequency.

The CPUCLK divider can be set either by selecting the desired value in the Global Resources window or by writing to
bits [2:0] of the OSC_CRO register. The following table shows various values of bits [2:0] and the corresponding CPU
Clock value.
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Table 1. CPU Clock Frequencies

Bits 6 MHz IMO 24 MHz IMO Eﬁiﬁm
000b 750 kHz 3 MHz EXTCLK /8
001b 1.5 MHz 6 MHz EXTCLK / 4
010b 3 MHz 12 MHz EXTCLK /2
011b 6 MHz 24 MHz EXTCLK /1
100b 375 kHz 1.5 MHz EXTCLK / 16
101b 187.5 kHz 750 kHz EXTCLK / 32
110b 46.9 kHz 187.5 kHz EXTCLK / 128
111b 23.4 kHz 93.7 kHz EXTCLK / 256

Sample code to change the CPUCLK frequency in firmware is shown below.

// Clear the CPU Speed Bits
0SC_CRO &= ~ ;

// Set CPU speed to SysClk/2
0SC_CRO |= ;

For most devices, the maximum clock speed for the PSoC M8C processor is 24 MHz when Vpp is 24.75 V, 12 MHz
when Vpp is 2 3.0 V, and 3 MHz when Vpp is = 2.4 V. Refer to the Fcpui, Fepuz, Or Fcpus specifications in each specific
device datasheet.

Important Note

When the CPU is operated at any frequency above 12 MHz, Vpp must be above 4.75 V. If Vpp has a chance of going
below 4.75 V, operate the CPU at 12 MHz. For example, if the SysCIk is driven by an external oscillator of 20 MHz
through P1[4] and if the CPUCLK is set to SysCIk/1, this results in a CPUCLK of 20 MHz that is greater than 12 MHz.
The Vpp must be maintained above 4.75 V for this condition.

1.3 32K _Select

This parameter selects the source for the internal CLK32K net, which is the clock source to the Sleep Oscillator and
Watchdog timer and can also be a clock source to all the digital blocks. This can be either from the internal low-speed
oscillator (ILO) or the external crystal oscillator (ECO). The CLK32K clock tree is shown in Figure 4.
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Figure 4. CLK32K and SLEEP Clocks
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The ILO is a circuit on the PSoC device that has a nominal frequency of 32 kHz. However, this clock has a low
accuracy of -50% to +100%. Refer to the Fszx1 specification in each specific device datasheet. This error has three
sources: a coarse initial trim, a large temperature drift, and a large supply voltage drift. The drifts mentioned are not
characterized.

The ILO uses little power and, therefore, is useful for managing CPU sleep and wakeup cycles. When the PSoC is
put into sleep mode, the CPU and IMO circuitry are powered down and the ILO is the only oscillator that is left
functioning.

CLK32K can be driven by the ILO if its accuracy meets the application’s needs.

To give the CLK32K better accuracy, an external crystal oscillator (ECO) can be added to a design. This is nothing
but an external 32.768 kHz crystal and a couple of load capacitors. This allows CLK32K to be very accurate.
However, not all PSoC families have the option of adding an ECO. You can consult each specific device datasheet to
see if an ECO can be added. For more information on adding an ECO, see application note AN2027 — PSoC® 1 -
32.768 kHz External Crystal Oscillator.

The ECO must be stable before it can be connected to the CLK32K net. The boot.asm file provides a 1 second delay
to allow the ECO to stabilize.

1.4  PLL_Mode

This parameter enables or disables a phase-locked loop (PLL) that can make the IMO very precise when an ECO is
used. The PLL multiplies the ECO frequency by 732 to generate an IMO frequency of 23.986 MHz. Refer to the Fp.|
specification in each specific device datasheet. Refer to the SysClk tree in Figure 2, which shows the implementation
of the PLL.

The PLL can be enabled either in the Global Resources window or by setting Bit 6 of the OSC_CRO register. Bit 7 of
OSC_CR2 controls the PLL lock time and jitter.

Important Notes

The external crystal must be stable before enabling the PLL. A 16 ms delay is necessary for the PLL to lock. The
CPU should not be operated above 3 MHz during this lock time. The boot.asm takes care of these delays.

To avoid jitter on the PLL certain PCB layout guidelines must be strictly followed. See
AN2027 — PSoC® 1 - 32.768 kHz External Crystal Oscillator for the PCB guidelines. In addition, refer to Chapter 11
(Phase-Locked Loop) in the Technical Reference Manual.
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Sleep_Timer (SLEEP)

The SLEEP clock (also known as the “sleep timer”) is often used to generate infrequent interrupts that wake the CPU
from sleeJJ mode. As can be seen in Figure 4, the SLEEP clock is derived from CLK32K with a divider equal to 26, 29,
22, or 2" resulting in frequencies of 512 Hz, 64 Hz, 8 Hz, or 1 Hz.

This SLEEP clock frequency can be selected with the Sleep_Timer parameter in the Global Resource window. It can
also be changed by modifying the OSC_CRO register. As the SLEEP clock is derived from the CLK32K net, the
SLEEP clock has the same accuracy of CLK32K. When CLK32K is driven by the ILO, the SLEEP clock is highly
inaccurate.

The SLEEP clock can be enabled to generate interrupts with each rising edge of the clock. This interrupt may be
used to implement rough timekeeping functions when derived from ILO and highly precise timekeeping functions,
such as RTC, while derived from ECO.

To implement the ISR for Sleep interrupt:

1. In the main code, enable the Sleep interrupt by writing to the INT_MSKO register by using the
M8C_EnablelntMask macro.

In assembly:

M8C EnableIntMask INT MSKO INT MSKO SLEEP

In C:

M8C EnableIntMask (INT MSKO, INT MSKO SLEEP) ;
2. Write the ISR Function:

In assembly:

Sleep ISR:
push A
push X
; ISR Code
pop X
pop A
reti

In C:

// Declare Sleep ISR as ISR
#pragma interrupt handler Sleep ISR

void Sleep ISR(void)

{
// ISR code goes here

}

3. Open boot.tpl and modify the Sleep interrupt vector. Replace the *@INTERRUPT 25" string with ljmp to the ISR
function. Save the boot.tpl file and Generate application code. If the ISR is written in C, add an underscore
before the ISR name. If written in assembly, the underscore is not required.

For assembly ISR:

org 64h ;Sleep Timer Interrupt Vector
1ljmp Sleep ISR
reti
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For C ISR
org 64h ;Sleep Timer Interrupt Vector
ljmp Sleep ISR
reti

1.6

Important Note

When changes are made in boot.asm, these changes are overwritten when the application code is generated next
time. Boot.tpl is the template file from which PSoC Designer generates boot.asm. If the boot.tpl file is modified,
changes made to the boot.tpl will always reflect in the boot.asm file.

There is a user module in PSoC Designer called SleepTimer in the Misc Digital section of user modules. This user
module provides a set of API functions to configure and use the SLEEP clock and its functionality.

Variable Clocks 1 and 2 (VC1 and VC2)

VC1 and VC2 are two clock resources that are commonly used to clock digital and analog blocks. The clock tree that
generates the variable clocks is shown in Figure 5.

Figure 5. VC1, VC2, VC3 Clock Tree
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The source for VC1 is the SysClk. VC1 divides the SysClk by a positive integer Nyci less than or equal to 16. The
output of VC1 is given by the following equation.

_ fSYSCLK

fuep = Equation 1

NVCl

VC1 becomes input to VC2 and VC2 divides VC1 by a positive integer Nyc, less than or equal to 16. The output of
VC2 is given by the following equation.
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f fVC 1

Vo2 = N Equation 2
vC2

The VC1 and VC2 dividers can be set either by using the VC1=SysCIk/N and VC2=VC1/N parameters in the Global
Resources window or by writing to the OSC_CR1 register. Bits [7:4] of the register set the VC1 divider by taking the
value held in those bits of the register and adding one. Bits [3:0] of the OSC_CRL1 register set the VC2 divider by
taking the value held in those bits of the register and adding one.

The sample code to change the VC1 and VC2 dividers is shown as follows.

// Change VC1l divider to 10
0SC_CR1 &= ~ ;
0SC_CR1 |= ;

// Change VC2 divider to 8
0SC_CR1 &= ~ ;
0SC_CR1 |= ;

The VC1 and VC2 frequencies can be modified any time with firmware to change the clock frequencies. During this
change, the circuit design guarantees that there are no runt pulses or glitches generated on VC1 or VC2. This is
because the new Ny¢; or Ny, does not take effect until the VC1 or VC2 clock period is complete.

1.7 VC3_Source and VC3 Divider

VC3 is another programmable clock, similar to VC1 and VC2, but is more flexible and offers more functionality. As
seen in Figure 5, the input to VC3 can be SYSCLK, SYSCLKX2, VC1, or VC2. The divisor, Nyc3, can be any positive
integer less than or equal to 256. These features give VC3 a large range of frequencies. The following equation
shows how the VC3 clock frequency is derived, where f, is the frequency of the clock from which VC3 is derived
(SYSCLK, SYSCLKX2, VC1, or VC2).

f
fues =—— Equation 3
Nycs

The input to VC3 can be selected either by using the VC3_Source parameter in the Global Resources window or by
writing to bits [1:0] in the OSC_CR4 register. The VC3 divider value may be set either by using the VC3_Divider
parameter in the Global Resources window or by writing to the OSC_CR3 register. Sample code to change VC3
clock source and divider is shown as follows.

// Set VC2 as VC3 clock source
0SC_CR4 = ;

// Set VC3 divider to 200
0SC_CR3 = ;

For more details on OSC_CR3 and OSC_CRA4 registers please refer Technical Reference Manual.

Figure 6 shows how unexpected runt pulses may be created on VC3 when changing the clock source. This is
because the modification of the bits does not occur synchronously with any of the VC3 source clocks. Special care
must be taken when changing the VC3 clock source. If there are any user modules using VC3 as a clock, they must
be temporarily disabled (using the [UserModuleName]_Stop() function) when changing the VC3 source.

Figure 6. Glitches When Changing VC3 Source
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Changing the VC3 divider does not result in any runt pulses.

Interrupts can be enabled to occur on each rising edge of VC3. These interrupts are enabled by setting bit 7 of the
INT_MSKO register. The boot.tpl file must also be modified to add code to the VC3 vector in the interrupt vector table.

To implement ISR for VC3:

1. In the main code, enable the VC3 interrupt by writing to the INT_MSKO register by using the
M8C_EnablelntMask macro.

In assembly:
M8C EnableIntMask INT MSKO INT MSKO VC3

Inc:

M8C EnableIntMask (INT MSKO, INT MSKO VC3);

n

Write the ISR Function:

In assembly:

VC3 ISR:
push A
push X
; ISR Code
pop X
pop A
reti

In C:

// Declare VC3 ISR as ISR
#pragma interrupt handler VC3 ISR

void VC3 ISR (void)

{
// ISR code goes here

}

3. Open boot.tpl and modify the VC3 interrupt vector. Replace the *@INTERRUPT 6" string with [jmp to the ISR
function. Save the boot.tpl file and Generate application code. If the ISR is written in C, add an underscore
before the ISR name. If written in assembly, the underscore is not required.

For assembly ISR:

org 18h ;VC3 Interrupt Vector
1jmp VC3 ISR
reti

For C ISR
org 18h ;VC3 Interrupt Vector
ljmp VC3 ISR
reti

When not used for any purpose, VC3 must be configured for the lowest possible frequency by setting its divider to
256 and source to VC2. This uses less power in the PSoC. The same principle is also true of VC1 and VC2.
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1.8 SysCIlk Source

As stated in the earlier section on SysCIk, the SYSCLK net can have two sources, the IMO and the External Clock on
P1[4]. The source can be selected either by using the SysClk Source parameter in the Global Resources window or
by writing to the EXTCLKEN bit in OSC_CR?2 register. The sample code to select the SysClk source is given as
follows.

// Select external P1[4] as SysClk source
0SC_CR2 |= 0OSC_CR2 EXTCLKEN;

When the SysClk Source is set to External P1[4], make sure to set the drive mode of P1[4] to High Z (not “High-Z
Analog”) and connect the external clock to P1[4].

1.9 SysClk*2 Disable

There is a frequency doubler circuit in the PSoC that generates a frequency twice the SYSCLK frequency. As stated
in the section on SysCIk, the SYSCLK is either generated by the IMO or an external clock. In either case, SYSCLKX2
has the frequency of the SYSCLK frequency multiplied by 2. Since the IMO (24 MHz) is usually used to generate
SYSCLK, SYSCLKX?2 often has a frequency of 48 MHz. The clock tree that generates SysClk*2 is shown as follows.

Figure 7. Sysclk*2 Clock Tree
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To save power, this frequency doubler may be disabled if it is not used, either in the Global Resources Window by
selecting Yes to the Disable SysClk*2 parameter or by setting the “SYSCLKX2 DIS” bit in the OSC_CR2 register.
Sample code to disable and enable SysCIk*2 in firmware:

// Set the "SYSCLKX2 DIS" BIT to disable SysClk*2
OSC _CR2 |= OSC _CR2 SYSCLKX2DIS;

// Clear the "SYSCLKX2 DIS" BIT to enable SysClk*2
0SC_CR2 &= ~0SC _CR2 SYSCLKX2DIS;

1.10 Watchdog Enable
Watchdog timer (WDT) is used to recover from CPU crashes or from halt state by asserting a reset on the CPU.

The WDT can be enabled either in PSoC Designer using the Watchdog Enable parameter in the Global Resources
window or in application code by executing the following macro.

M8C EnableWatchDog

The WDT is based on a counter that counts three sleep timer events. The WDT circuit is designed to assert a
hardware reset on the device after the three sleep timer interrupts, unless the watchdog is cleared in firmware.

The application code must take care of clearing the WDT at least once within the watchdog overflow interval. For
example, if the Sleep Interval is set to 64 Hz, one sleep interval will be equal to 15.625 ms. Considering the +100%
tolerance of the ILO, the sleep interval could be as low as 7.8 ms. Watchdog overflow time is 3 * 7.8 ms = 23.4 ms.
So, the application code must clear the Watchdog timer at least once in 23.4 ms by calling the below macro.

M8C ClearWDT

Once the WDT is enabled, it can only be disabled by an external reset (XRES) or a power-on reset (POR). A WDT
reset leaves the WDT enabled. Therefore, if the WDT is used in an application, all code (including initialization code)
must be written as though the WDT is enabled.

Note: Changing the sleep timer interval also affects the WDT interval. For more information on WDT, refer to Chapter
12 in the Technical Reference Manual, “Sleep and WDT.”
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Other Global Parameters

In the previous sections, we described various global resources related to clocks in the PSoC. Now, let us look at the
analog and other global resources.

Analog Power

An analog reference generator inside PSoC generates AGND, REFHI, and REFLO voltages for the Continuous Time
(CT) blocks and Switched Capacitor (SC) Blocks to operate. The block diagram of this generator is shown in
Figure 8.

Figure 8. Analog Reference Generator
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The Analog Power parameter sets the power at which this Analog Reference operates and also if the CT blocks and
SC blocks are turned ON or OFF. The following table shows the various options available under this parameter.

Table 2. Analog Power Setting

Value Description
All Off Reference generator, CT Blocks and SC Blocks are off
SC Off / Ref Lo SC Blocks off, CT Blocks on, Reference Generator at low power
SC Off / Ref Med SC Blocks off, CT Blocks on, Reference Generator at Medium power
SC Off / Ref High SC Blocks off, CT Blocks on, Reference Generator at high power
SC On/ Ref Lo SC Blocks on, CT Blocks on, Reference Generator at low power
SC On/ Ref Med SC Blocks on, CT Blocks on, Reference Generator at Medium power
SC On/ Ref High SC Blocks on, CT Blocks on, Reference Generator at high power

The reference power setting should be greater than or equal to the highest power setting of the analog resources in
the design. Operating a continuous time block or switched capacitor block, at high power results in the best
performance, but also the highest power consumption. Similarly operating at low power results in least power
consumption, but less performance.

For example, when a PGA is operated at high power, the slew rate is 9.5 V/us and the power consumption of the
PGA is 2.083 mA. When the PGA is operated at low power, the power consumption comes down to 142 pA, but the
slew rate also reduces to 0.6 V/ps. See the specific analog user module datasheets for Power setting versus
Performance.

A good rule of thumb is to start designing with the analog reference power set to high and later reduce the power
based on power versus performance requirements.
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For detailed information about the Analog Power, see the application note AN2219 — PSoC® 1 Selecting Analog
Ground and Reference and Chapter 21 of the Technical Reference Manual, “Analog Reference.”

Important Notes

If the design uses any analog resource that is placed in a switched capacitor block, the Analog power must be set to
SC On / Ref_x. Setting the power to SC Off / Ref x will disable the switched capacitor blocks.

The reference power should be set to the same level as the highest power analog resource in the design. For
example, if a design has a PGA operating at Medium power and an ADC operating at High power, the Analog power
must be set to SC On / Reference High.

2.2 Ref Mux
This parameter enables the user to select the analog ground and the input range of the analog blocks. See Figure 8.

The Reference Generator generates three voltages, AGND, which is the analog ground for all the analog blocks,
RefHi and RefLo, which sets the range of the analog resources.

These voltages are derived from Vpp, a 1.3-V bandgap reference generator, or external voltages connected to P2[4]
and P2[6].

For example, if Vpp = 5.0 V and RefMux is set to Vpp/2 £ Bandgap, this sets AGND to 2.5 V, RefHi to 3.8 V, and
RefLo to 1.2 V. This means that the allowed input range for the analog resources is from 1.2 V to 3.8 V.

Setting RefMux to Vpp/2 + Vpp/2 enables ratiometric operation but the accuracy of the PSoC depends on the noise
level on the supply lines.

For detailed information about ReMux setting, see application note AN2219 — PSoC® 1 Selecting Analog Ground and
Reference and Chapter 21 in the Technical Reference Manual, “Analog Reference.”

2.3 AGndBypass

When AGND Bypass is set to Enabled, pin P2[4] is tristated. An external capacitor connected between P2[4] and Vss
reduces the noise at the AGND input by approximately 18 dB.

Typical values for the bypass capacitor are 0.01 pF and should not exceed 0.1 pF.

For detailed information about noise Ilevels and noise reduction, see the application note
AN2224 — PSoC® 1 - Lower Noise Continuous Time Signal Processing. For more information on analog references,
see Chapter 21 in the Technical Reference Manual, “Analog References.”

2.4 Opamp Bias

This parameter changes the opamp bias level and is controlled by Bit 6 of the ARF_CR register. Table 3 describes
the properties of opamp bias level options.

Table 3. Opamp Bias Levels

Bias Level Properties

Low Bias Less power consumption and high voltage swing.

High frequency operation and faster slew rate. Lower output
High Bias impedance. Typically used for filters where the center
frequency or corner frequency is greater than 50 kHz

As a rule of thumb, set the opamp bias to low when starting a design. If high-frequency operation and high slew rate
are desired, set this parameter to High.

For more information on Analog References, see Chapter 21 in the Technical Reference Manual, “Analog
References.”

2.5 A_Buff_Power

This setting determines the power level of the analog output buffers. Setting the buffer power to “low” reduces power
consumption but also reduces the drive capability of the buffers. Setting the buffer to power “high” increases power
consumption and improves drive capacity.
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2.6

Switch Mode Pump (SMP)

This parameter turns ON and OFF the internal boost converter used to generate supply voltage from a low voltage
battery with a few external components.

For more information on the PSoC Switch Mode Pump, see Chapter 31 in the Technical Reference Manual, “Switch
Mode Pump (SMP).”

Trip Voltage[LVD(SMP)]
This parameter sets the trip voltage for low-voltage detect (LVD) and operating voltage for the SMP, respectively.
LVD interrupt is triggered when Vpp falls below the value selected for this parameter.

For example, if the LVD value is selected as 4.64 V, the LVD interrupt is triggered when Vpp falls below 4.64 V. If
LVD interrupt is enabled in the INT_MSKO register, the CPU branches to the LVD interrupt vector in boot.asm and
executes the LVD ISR code. By default, a “halt” instruction is placed in the LVD interrupt vector. So, if the LVD
interrupt is enabled and if this interrupt is triggered, the CPU halts and the only way to come out of ‘halt’ is to reset the
PSoC.

The user can edit the interrupt vector and put in custom code to execute when an LVD interrupt occurs. For example,
the ISR can detect power fail and write critical information to an EEPROM.

To write an ISR for LVD -

1. In main code, enable the LVD interrupt by writing to the INT_MSKO register by using the M8C_EnablelntMask
macro.

In assembly:

M8C EnableIntMask INT MSKO INT MSKO VOLTAGE MONITOR

Inc:

M8C EnableIntMask (INT MSKO,INT MSKO VOLTAGE MONITOR) ;

2. Write the ISR Function:

In assembly:

LVD ISR:
push A
push X
; ISR Code
pop X
pop A

reti

In C:

// Declare LVD ISR as ISR
#pragma interrupt handler LVD_ ISR

void LVD_ISR(void)

{
// ISR code goes here

}

3. Open boot.tpl and modify the LVD interrupt vector. Replace the “halt" string with ljmp to the ISR function.
Save the boot.tpl file and Generate application code. If the ISR is written in C, add an underscore before the ISR
name. If written in assembly, the underscore is not required.
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3.1

3.2

3.3

3.4

3.5

3.6

For assembly ISR:

org 04h ;LVD Interrupt Vector
ljmp LVD ISR
reti

For C ISR
org 04h ;LVD Interrupt Vector
ljmp LVD ISR
reti

The SMP level denotes the target Vpp voltage for the SMP system. If the Vpp level is below this value, the SMP
begins operation.

LVD Throttleback

When enabled, this parameter automatically resets the CPU speed to SysClk/8. This parameter can be particularly
useful when the CPU is operated at 24 MHz.

As discussed in the earlier section on CPU clock, when CPU operates at 24 MHz, Vpp has to be above 4.75 V. If the
LVD threshold is set to 4.81 V and LVD Throttleback is enabled, when Vpp goes below 4.81 V, the CPU speed will
automatically be reduced to 3 MHz, preventing the CPU from operating outside the rated specification. An ISR maybe
written for the LVD to wait for the Vpp to go above 4.81 V before setting the CPU speed back to 24 MHz.

For more information on the PSoC Low Voltage Detect, see Chapter 32 in the Technical Reference Manual, “POR
and LVD.”

Global Resources Specific to CY8C20xx7 and CY8C20xx6 Devices

The CY8C20xx7 and CY8C20xx6 devices have the following additional parameters in the Global Resources window.
For details about CY8C20xx7 registers refer CY8C20xx7 Technical Reference Manual.
For details about CY8C20xx6 registers refer CY8C20xx6A Technical Reference Manual.

Interrupt mode

Selects the GPIO interrupt mode for all pins to be enabled either on “Low” or when the output is changed from
previous read status. This parameter modifies the 1/0_CFG register.

P1[0] Data Output
This parameter selects the source that drives the signal on P1[0]. Sleep interrupt signal or Comparator O output can

be routed to P1[0]. This parameter modifies the OUT_P1 register.

P1[2] Data Output

This parameter selects the source that drives the signal on P1[2]. The Main System Clock (SYSCLK) or either
CapSense Output signal (CS_OUT is selected by CS_OUT[1:0] bits in CS_CRO register) or CapSense clock
depending upon bit 7 in the PRS_CR register. This parameter modifies the OUT_P1 register.

P1[4] Data Output

This parameter selects the source that drives the signal on P1[4]. The Comparator 1 output or Relaxation oscillator
output can be routed to P1[4]. This parameter modifies OUT_P1 register.

P1[6] Data Output

This parameter selects the source that drives the signal on P1[6]. The Timer output or CLK32 can be routed to P1[6].
This parameter modifies the OUT_P1 register.

POR Voltage

This parameter selects the voltage below which the chip remains in the reset state. This parameter modifies the
VLT_CR register.
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4 Related Documents

More information about the various Global Resources may be found in the following references:

1. The PSoC Technical Reference Manual contains a large body of reference material related to PSoC
microcontrollers.

2. Each specific PSoC device datasheet lists specifications related to different parameters explained in the
Application note

3. AN2027 — PSoC® 1 - 32.768 kHz External Crystal Oscillator is an application note describing the best practices
for adding an external crystal to a PSoC design.

4. AN2219 — PSoC® 1 Selecting Analog Ground and Reference outlines the applicability of each reference setting
to typical system designs.

5. AN2224 — PSoC® 1 - Lower Noise Continuous Time Signal Processing is an application note that provides an

introduction to microcontroller noise phenomena, specifics on PSoC noise parameters and ways to optimize
system design to minimize effects of on-chip noise

About the Author

Name: M. Ganesh Raja

Title: Applications Engineer Senior Principal

Background: Ganesh did his Diploma in Electronics and Communications Engineering from Motilal Nehru Govt.
Polytechnic in Pondicherry India. He has about 20 years of experience in Analog circuit design and
Microcontrollers. He also writes a blog “PSoC Hacker” in cypress website.
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5 Appendix A — PSoC Digital Clock System
Figure 9. Comprehensive Diagram of PSoC Digital Clock System
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