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This application note describes how to use Timer, Counter, and Pulse Width Modulator (TCPWM) in Cypress  

Traveo II Family MCUs. The TCPWM is a multifunctional timer component that supports several functional modes. The 
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1 Introduction 

This application note describes how to use TCPWM in Cypress Traveo II family MCUs. 

The CYT2 series has one Arm® Cortex®-M4F-based CPU (CM4) and one Cortex-M0+-based CPU (CM0+). The CYT4 
series has two Arm Cortex-M7-based CPUs (CM7) and one CM0+, and The CYT3 series has one Arm CM7 and one 
CM0+. 

TCPWM is a multifunctional counter component, which supports several functional modes. 

TCPWM counter width is 16-bit or 32-bit. In addition, 16-bit counters support special functions optimized for Motor 
Control. 

See the device datasheet for the number of TCPWM channels available for each device. 

This application note explains the functioning of TCPWM in the series, initial configuration, and several functional modes 
with use cases. 

To understand the functionality described and terminology used in this application note, see the “Timer, Counter, and 
PWM” chapter of the Architecture Technical Reference Manual (TRM). 

1.1 Features 

Table 1 shows the TCPWM function modes. 

Table 1. TCPWM Function Modes 

Mode Description 

Timer Counter increments or decrements by every counter clock cycle in which a count event is detected. 

Capture Counter increments or decrements by every counter clock cycle in which a count event is detected. A 
capture event copies the counter value into the capture register. 
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Mode Description 

QUAD Quadrature decoding. Counter is decremented or incremented based on two phases according to X1, X2, 
X4 or up/down rotary encoding scheme. Quadrature mode will have four sub-modes to move the counter 
between 0 and PERIOD or between 0x8000 and 0x0000/0xffff in combination with compare or capture 
functionality. 

PWM Pulse width modulation with clock pre-scaling. 

PWM_DT Pulse width modulation with dead time. 

PWM_PR Pseudo-random PWM using 16- or 32-bit Linear Feedback Shift Register (LFSR) with programmable length 
to generate pseudo-random noise. 

SR Shift Register functionality shifts the counter value in the right direction. The capture0 input is used to 
generate the MSB of the next counter value. The line output signal is driven from a programmable tab of the 
shift register (counter). 

 

Each counter supports multiple function modes. At any time, a single counter is operating in one mode. Different 
counters can operate in different modes. 

See the Timer, Counter, and PWM chapter of the Architecture TRM for more details. 

1.2 Block Diagram 

Figure 1 shows a simplified TCPWM block diagram. 

Figure 1. TCPWM Block Diagram 
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TCPWM consists of Trigger Synchronization and Counter Group. Each Counter Group consists of counters, and each 
counter consists of Event Generation, 16-bit or 32-bit counter, and a Configuration Register. 

Each counter has two trigger outputs (tr_out0, tr_out1), two line outputs (line_out, line_compl_out), and one interrupt.  

16-bit counter has an additional option for Motor Control. This counter has functions which are optimized for motor 
control operations. 

Event Generation generates counter events for 16-bit or 32-bit counter as Reload, Start, Stop, Count, and Capture 
event. Those events can relate to Trigger inputs. 

The trigger input is synchronized by the Trigger Synchronization block and input to the Counter block. 

Several trigger inputs are connected to TCPWM. Those trigger inputs are GPIO ports, SAR ADC Range violation 
detected, constant 0 and 1, and general triggers output from Trigger Multiplexer. 
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See the "Trigger Multiplexer” chapter of the Architecture TRM for more details. 

Figure 2 shows a TCPWM and Clock supplied block diagram. 

Figure 2. TCPWM and Clock 
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System clock for TCPWM is in group 3, which is supplied from CLK_PERI through the Divider to CLK_GR3. This 
clock is used in Trigger Synchronization. 

Counter clock for each counter in TCPWM is supplied from CLK_PERI through the Peripheral Clock Dividers to 
clk_counter. 

See the Clocking System chapter of the Architecture TRM for more details. 

2 Operation Overview 

2.1 Configuring Counter in TCPWM 

1. Select the clock for the counter. 

Configure a clock divider and select a clock for each counter. 

2. Configure counter. 

Configure relating registers. 

Select a mode, set up a counter configuration such a counter period and counter direction. 

3. Enable counter. 

4. Start counter with this configuration. 

2.2 Selecting Clock for Counter 

Before enabling the counter, a clock should be selected for a counter. This clock is generated by Peripheral Clock 
Dividers. 

Figure 3 shows Peripheral Clock Dividers block diagram. 
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Figure 3. Peripheral Clock Dividers 
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Peripheral clock dividers include three types of dividers: 8-bit divider (8.0 divider), 16-bit divider (16.0 divider), and  
24.5-bit divider (24.5 divider). See the device datasheet for the number of each divider channels available for each 
device. 

Each divider makes a clock to divide clock CLK_PERI. 8-bit divider can divide CLK_PERI by 1 to 28 and 16-bit divider 
can divide CLK_PERI by 1 to 216. And 24.5-bit divider is a divider which has 24 integer bits and 5 fractional bits.24-5bit 
divider can divide CLK_PERI by 1 to 224 for integer and 1 to 25 for fractional. 

That is, some counters run at the same clock frequency while another counter runs at a different clock frequency.  

The following is an example for configuring peripheral clock dividers. This example shows the generation of three types 
of clock frequencies: 40 MHz, 20 MHz, and 16 MHz. The source of those clocks is CLK_PERI 80 MHz. 

1. Select the divider and set the divide number. 

PERI_DIV_8_CTL_0.INT8_DIV = 1   /* set DVI_8[0] divider to 2. 80 MHz/2 = 40 MHz */ 

PERI_DIV_8_CTL_0.EN = 1 

PERI_DIV_8_CTL_1.INT8_DIV = 3   /* set DVI_8[1] divider to 4. 80 MHz/4 = 20 MHz */ 

PERI_DIV_8_CTL_1.EN = 1 

PERI_DIV_8_CTL_2.INT8_DIV = 4   /* set DVI_8[2] divider to 5. 80 MHz/5 = 16 MHz */ 

PERI_DIV_8_CTL_2.EN = 1 

2. Enable the dividers. 

PERI_DIV_CMD.DIV_SEL = 0        /* select divider number 0 */ 

PERI_DIV_CMD.TYPE_SEL = 0       /* select divider type DIV_8 */ 

PERI_DIV_CMD.ENABLE = 1         /* enable DIV_8[0] */ 

PERI_DIV_CMD.DIV_SEL = 1        /* select divider number 1 */ 

PERI_DIV_CMD.TYPE_SEL = 0       /* select divider type DIV_8 */ 

PERI_DIV_CMD.ENABLE = 1         /* enable DIV_8[1] */ 
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PERI_DIV_CMD.DIV_SEL = 2        /* select divider number 2 */ 

PERI_DIV_CMD.TYPE_SEL = 0       /* select divider type DIV_8 */ 

PERI_DIV_CMD.ENABLE = 1         /* enable DIV_8[2] */ 

Following shows an example where the counter in TCPWM selects a clock configured in the peripheral clock 
dividers example. 

16-bit counter group0 counter0 selects a 16 MHz clk_counter clock, 16-bit counter group0 counter1 and counter2 
select 20 MHz clk_counter clock, and 32-bit counter gropup2 counter0 to counter1 select 40 MHz clk_counter clock. 

3. Select a clk_counter clock for each counter in TCPWM. 

PERI _CLOCK_CTL_31.DIV_SEL = 0   /* select divider number 0 */ 

PERI _CLOCK_CTL_31.TYPE_SEL = 0  /* select divider type DIV_8 */ 

PERI _CLOCK_CTL_32.DIV_SEL = 1   /* select divider number 1 */ 

PERI _CLOCK_CTL_32.TYPE_SEL = 0  /* select divider type DIV_8 */ 

PERI _CLOCK_CTL_33.DIV_SEL = 1   /* select divider number 1 */ 

PERI _CLOCK_CTL_33.TYPE_SEL = 0  /* select divider type DIV_8 */ 

 

PERI _CLOCK_CTL_106.DIV_SEL = 2   /* select divider number 2 */ 

PERI _CLOCK_CTL_106.TYPE_SEL = 0  /* select divider type DIV_8 */ 

PERI _CLOCK_CTL_107.DIV_SEL = 2   /* select divider number 2 */ 

PERI _CLOCK_CTL_107.TYPE_SEL = 0  /* select divider type DIV_8 */ 

The output of the peripheral clock divider, clk_counter clock, has a unique number for each peripheral module. The 
counter in TCPWM has a unique counter number. Table 2 shows the counter number in TCPWM of CYT2B7 series. 
Regarding other series, see the device datasheet for Peripheral Clocks. 

Table 2. CYT2B7 Series: Counter Number in TCPWM 

Clock Number Description 

31:93 TCPWM group #0, 16-bit counter #0 to #62 (63 ch) 

94:105 TCPWM group #1, 16-bit counter for motor #0 to #11 (12 ch) 

106:109 TCPWM group #2, 32-bit counter #0 to #3 (4 ch) 

 

3 TCPWM Operation Examples 

3.1 Timer Mode 

This section describes how to set up Timer Mode. 

Timer Mode is for a basic counter application. This is ordinary counter usage to count the clock for timer. 

 The following are the different modes of counters based on the direction: 

▪ COUNT_UP: Counting mode in the upward direction 

▪ COUNT_DOWN: Counting mode in the downward direction 

▪ UPDOWN-COUNTER1 and UPDOWN-COUNTER2: Counting mode in the upward and downward directions 

Figure 4 shows Timer Mode in upward counting mode. 
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Figure 4. Timer Mode in Upward Counting Mode 
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Counter starts from initial value. Configured counter register as COUNTER = 10, then counter starts with 10. 

Counter generates events depending on the counter value. There are five events: Underflow (UV), Overflow (OV), 
Terminal Count (TC), cc0_match, and cc1_match. The event generation depends on the combination of Operation 
Mode and UP_DOWN_MODE. Underflow event is not generated in COUNT_UP. 

Overflow event is generated in the counter in which the counter value equals the PERIOD register value. 

cc0_match event is generated in the counter in which the counter value equals the CC0 register value. CC0 value 
can be switched with CC0_BUF value at the cc0_match event point. CC0 and CC0_BUF values are configured by the 
related register bits. Figure 4 shows that the CC0 register value is 8 and the CC0_BUF register value is 4 at the start 
point, and then the CC0 register value is changed to 4 and the CC0_BUF register value is changed to 8 at the 
cc0_match point. 

Figure 5 shows the timer functionality which includes the events and interrupt, tr_out0 and tr_out1 relationship. 

Figure 5. Timer Functionality 
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Every event can be output as trigger tr_out0, tr_out1, or an interrupt from the counter in TCPWM to other modules. 

For example, in the use case of specific interval data translation by P-DMA, a periodic trigger is generated by 
cc0_match and this cc0_match is used as trigger to activate P-DMA. This trigger and P-DMA connection are handled 
by the Triggers Multiplexer module. 
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The following is an example for configuring the Timer Mode using a 16-bit counter: The Terminal Count (TC) event 
causes an interrupt for a counter period 1 second at 15625 Hz counter clock. 

1. Set the CTRL register; CNT_CTRL = 0x00000001. 

TCPWM_GRP_CNT_CTRL.AUTO_RELOAD_CC0 = 0 /* Never Switch */ 

TCPWM_GRP_CNT_CTRL.UP_DOWN_MODE = 0    /* COUNT_UP */ 

TCPWM_GRP_CNT_CTRL.ONE_SHOT = 0        /* Counter runs continuous */ 

TCPWM_GRP_CNT_CTRL.MODE = 0            /* Timer Mode */ 

TCPWM_GRP_CNT_CTRL.DBG_FREEZE_EN = 0   /* Counter operation continues in debug mode */ 

TCPWM_GRP_CNT_CTRL.ENABLED = 0         /* Counter disabled */ 

 

2. Set the PERIOD register; PERIOD = 0xF 

TCPWM_GRP_CNT_PERIOD.PERIOD = 15624    /* Counter period “PERIOD + 1” */ 

 

3. Set the COUNTER register; COUNTER = 0x0 

TCPWM_GRP_CNT_COUNTER.COUNTER = 0       /* Counter starts with 0 */ 

 

4. Set the INTR_MASK register; INTR_MASK = 0x1 

TCPWM_GRP_CNT_INTR_MASK.TC = 1        /* TC Interrupt enabled */ 

 

5. Set the CTRL register to enable the counter; 

TCPWM_GRP_CNT_CTRL.ENABLED = 1           /* Counter enabled */ 

 

6. Set the TR_CMD register to start the counter; 

TCPWM_GRP_CNT_TR_CMD.STRT = 1            /* Counter start by software trigger */ 

3.2 Capture Mode 

This section describes how to set up Capture Mode. 

This Capture Mode is for an application to catch the counter value depending on the input trigger. 

Figure 6 shows the Capture Mode in upward counting mode. 

Figure 6. Capture Mode in Upward Counting Mode 

10

0

5

15

Overflow (OV)

PERIOD = 15

Capture 
Event

Terminal Count (TC)

cc0_match

 period  is PERIOD + 1

Capture 
Event

Capture 
Event

8 15 4

8 15
CC0

CC0_BUFF
 

When the trigger input is detected, the Capture Event occurs, and the counter value is captured in the CC0 register. 
Also, cc0_match event is generated. 
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When the next cc0_match event occurs, the CC0 register value is copied to the CC0_BUFF register and the counter 
value is captured in the CC0 register. 

The counter in TCPWM can select the input trigger from the input trigger sources. See the device datasheet for the 
number of each counter channels available for each device. 

Table 3 shows the input trigger sources of the 16-bit counter number 0 in the CYT2B7 series. 

Table 3. CYT2B7 Series: Trigger Inputs List of 16-bit Counter Number 0 

Trigger No. Input Trigger Input Trigger Sources 

0 Constant 0 Always 0 input (Not counting) 

1 Constant 1 Always 1 input (Counting with a clock) 

2 tr_one_cnt_in[0] TC_0_TR0 (P3.1 or P6.1) 

3 tr_one_cnt_in[1] TC_0_TR1 (P3.2 or P6.2) 

4 tr_one_cnt_in[2] PASS (SAR ADC) Range violation ADC0 ch.4 

20:5 tr_all_cnt_in[15:0] Select one source from connected triggers in MUX_4 group 

31:21 tr_all_cnt_in[26:16] Select one source from connected triggers in MUX_5 group 

 

TCPWM can configure the input trigger as several events. Capture Mode can use six events; reload, start, stop, count, 
capture0, and capture1. 

The following is an example for configuring the Capture Mode using a 16-bit counter and input trigger from I/O port as 
the capture0 event. Relevant I/O port should be configured as TCPWM input resource of TC_x_TR0/1: 

1. Set the CTRL register; CNT_CTRL = 0x02000000. 

TCPWM_GRP_CNT_CTRL.AUTO_RELOAD_CC0 = 0   /* This field does not have a function 

 in Capture mode */ 

TCPWM_GRP_CNT_CTRL.UP_DOWN_MODE = 0      /* COUNT_UP */ 

TCPWM_GRP_CNT_CTRL.ONE_SHOT = 0          /* Counter runs continuous */ 

TCPWM_GRP_CNT_CTRL.MODE = 2              /* Capture Mode */ 

TCPWM_GRP_CNT_CTRL.DBG_FREEZE_EN = 0     /* Counter operation continues in debug mode */ 

TCPWM_GRP_CNT_CTRL.ENABLED = 0           /* Counter disabled */ 

 

2. Set the PERIOD register; PERIOD = 0xF. 

TCPWM_GRP_CNT_PERIOD.PERIOD = 15         /* Counter period “PERIOD + 1” */ 

 

3. Set the COUNTER register; COUNTER = 0x0 

TCPWM_GRP_CNT_COUNTER.COUNTER = 0        /* Counter starts with 0 */ 

 

4. Set the TR_IN_SEL0 register for select input trigger; TR_IN_SEL0 = 0x0102 

TCPWM_GRP_CNT_TR_IN_SEL0.CAPTURE0_SEL = 2   /* tr_one_cnt_in[0] trigger */ 

TCPWM_GRP_CNT_TR_IN_SEL0.COUNT_SEL = 1      /* Constant 1: Counting with a clock */ 

 

5. Set the TR_IN_EDGE_SEL register to capture the edge of the input trigger; TR_IN_EDGE_SEL = 0xFFE 

TCPWM_GRP_CNT_TR_IN_EDGE_SEL.CAPTURE0_EDGE = 2   /* Any Edge: Rising and Falling edge */ 

 

6. Set the CC0 register; CC0 = 0x0 

TCPWM_GRP_CNT_CC0.CC = 0                 /* cc0 0 */ 

 

7. Set the CC0_BUF register; CC0_BUFF = 0x0 

TCPWM_GRP_CNT_CC0_BUFF.CC = 0            /* cc0_buff 0 */ 

 

8. Set the TR_OUT_SEL register; TR_OUT_SEL = 0x77 

TCPWM_GRP_CNT_TR_OUT_SEL.OUT0 = 7        /* tr_out0 disabled */ 
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TCPWM_GRP_CNT_TR_OUT_SEL.OUT1 = 7        /* tr_out1 disabled */ 

 

9. Set the CTRL register to enable the counter; 

TCPWM_GRP_CNT_CTRL.ENABLED = 1           /* Counter enabled */ 

 

10. Set the TR_CMD register to start the counter; 

TCPWM_GRP_CNT_TR_CMD.STRT = 1            /* Counter start by software trigger */ 

3.3 PWM Mode 

This section describes how to set up the PWM Mode. 

PWM Mode is for an application to output the Pulse Width Modulated signal on the line_out and line_compl_out. 

Figure 7 shows PWM Mode in upward counting mode. 

Figure 7. PWM Mode in Up Counting Mode 
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PWM signal frequency is configured by the PERIOD register. This PWM signal period is the value of PERIOD register 
plus 1. PWM Duty is configured by CC0 or CC1 register. cc0_match and cc1_match events in PWM Mode occur at the 
configured COUNTER value. 

PWM signal is generated to use Overflow, Underflow, cc0_match, and cc1_match events. 

Figure 8 shows line generation logic. TR_PWM_CTL controls the line state change as per four events: Underflow, 
Overflow, cc0_match, and cc1_match. 

Figure 8. Line Generation Logic 
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There are two output lines: a PWM signal is output from line_out, and a complementary PMW signal is output from 
line_compl_out. Relevant I/O port is configured as PWM output resource, line_out, and line_compl_out are output by 
PWM and PWM_N port. 

The polarity of both line_out signals can be configured in the CTRL register. The QUAD_ENCODING_MODE[0] bit sets 
the polarity of line_out; QUAD_ENCODING_MODE[1] bit can be used to set the polarity of line_compl_out. The value 
‘1’ inverts the corresponding line_out signals. 

Kill period input will disable both line_out and line_compl_out. The Kill mode is specified by the PWM_IMM_KILL, 
PWM_STOP_ON_KILL, and PWM_SYNC_KILL registers. 

Counter point is configured by the COUNTER register. In Figure 7, beginning from “10” counter point, configured by 
the COUNTER register, to “15” first Overflow event period is set as waiting time. 

Four internal events, Underflow, Overflow, cc0_match, and cc1_mach, can be used to output the trigger. In Figure 7, 
cc1_match event can be configured with CC1 register in the flexible point within a period. This cc1_match event is used 
to activate trigger for other modules such as SAR ADC. 

The following is an example for configuring the PWM Mode using a 16-bit counter. PWM signal is generated with 
Overflow and cc0_match event, and cc1_match event is output as the trigger output. 

1. Set the CTRL register; CNT_CTRL = 0x04000000 

TCPWM_GRP_CNT_CTRL.AUTO_RELOAD_CC0 = 0 /* Never switch */ 

TCPWM_GRP_CNT_CTRL.AUTO_RELOAD_CC1 = 0   /* Never switch */ 

TCPWM_GRP_CNT_CTRL.AUTO_RELOAD_PERIOD = 0 /* Never switch */ 

TCPWM_GRP_CNT_CTRL.AUTO_RELOAD_LINE_SEL = 0 /* Never switch */ 

TCPWM_GRP_CNT_CTRL.CC0_MATCH_UP_EN = 0 /* This bit is only for 16-bit 

counter for Motor control */ 

TCPWM_GRP_CNT_CTRL.CC0_MATCH_DOWN_EN = 0 /* This bit is only for 16-bit 

counter for Motor control */ 

TCPWM_GRP_CNT_CTRL.CC1_MATCH_UP_EN = 0        /* This bit is only for 16-bit counter 

for Motor control */ 

TCPWM_GRP_CNT_CTRL.CC1_MATCH_DOWN_EN = 0 /* This bit is only for 16-bit 

counter for Motor control */ 

TCPWM_GRP_CNT_CTRL.PWM_IMM_KILL = 0    /* Synchronous kill activation */ 

TCPWM_GRP_CNT_CTRL.PWM_STOP_ON_KILL = 0 /* Kill event does NOT stop counter 

*/ 

TCPWM_GRP_CNT_CTRL.PWM_SYNC_KILL = 0          /* Synchronous kill mode */ 

 

TCPWM_GRP_CNT_CTRL.PWM_DISABLE_MODE = 0   /* When the counter is disabled the 

PWM outputs "line_out" and 

"line_compl_out" are NOT  

driven by the TCPWM. Instead the 

port default level configuration 

applies. */ 

TCPWM_GRP_CNT_CTRL.UP_DOWN_MODE = 0           /* COUNT_UP */ 

 

TCPWM_GRP_CNT_CTRL.ONE_SHOT = 0               /* Counter runs continuous */ 

 

TCPWM_GRP_CNT_CTRL.QUAD_ENCODING_MODE = 0 /* In PWM, PWM_DT and PWM_PR Modes, 

these two bits can be used to invert 

“line_out” and “line_compl_out”. */ 

TCPWM_GRP_CNT_CTRL.MODE = 4   /* PWM Mode */ 

TCPWM_GRP_CNT_CTRL.DBG_FREEZE_EN = 0 /* Counter operation continues in 

debug mode */ 

TCPWM_GRP_CNT_CTRL.ENABLED = 0 /* Counter disabled */ 

       

2. Set the PERIOD register; PERIOD = 0xF. 

TCPWM_GRP_CNT_PERIOD.PERIOD = 15             /* Counter period “PERIOD + 1” */ 

 

3. Set the COUNTER register; COUNTER = 0xA. 

TCPWM_GRP_CNT_COUNTER.COUNTER = 10           /* Counter starts with 10 */ 
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4. Set the CC0 register; CC0 = 0x8. 

TCPWM_GRP_CNT_CC0.CC = 8                     /* cc0 8 */ 

 

5. Set the CC1 register; CC1 = 0x4. 

TCPWM_GRP_CNT_CC1.CC = 4                     /* cc1 4 */ 

 

6. Set the TR_PWM_CTRL register; TR_PWM_CTRL = 0xF1. 

TCPWM_GRP_CNT_TR_PWM_CTRL.CC0_MATCH_MODE = 1     /* cc0_match event Set to 0 */ 

TCPWM_GRP_CNT_TR_PWM_CTRL.OVERFLOW_MODE = 0      /* Overflow event Set to 1 */ 

TCPWM_GRP_CNT_TR_PWM_CTRL.UNDERFLOW_MODE = 3     /* Underflow event No change */ 

TCPWM_GRP_CNT_TR_PWM_CTRL.CC1_MATCH_MODE = 3     /* cc1_match event No change */ 

 

7. Set the TR_OUT_SEL register; TR_OUT_SEL = 0x47. 

TCPWM_GRP_CNT_TR_OUT_SEL.OUT0 = 7            /* tr_out0 disabled */ 

TCPWM_GRP_CNT_TR_OUT_SEL.OUT1 = 4            /* tr_out1 cc1_match */ 

 

8. Set the CTRL register to enable the counter; 

TCPWM_GRP_CNT_CTRL.ENABLED = 1               /* Counter enabled */ 

 

9. Set the TR_CMD register to start the counter; 

TCPWM_GRP_CNT_TR_CMD.STRT = 1                /* Counter start by software trigger */ 

3.4 PWM Dead Time (PWM_DT) Mode 

This section describes how to set up PWM_DT Mode. 

PWM_DT Mode is for an application to output the PWM signal with Dead Time on the line_out and line_compl_out. 

Figure 9 shows PWM_DT Mode in up counting mode. 

Figure 9. Counting Behavior for PWM_DT Mode 

10

0

5

15

Overflow (OV)

PERIOD = 15

CC1 = 4

COUNTER starts with  10"

CC0 = 8

Terminal Count (TC)

cc0_match

CC0 = 8 CC0 = 8

CC1 = 4

 period  is PERIOD + 1

line_out

cc1_match

CC1 = 4

line_compl_out

Dead Time

Dead Time Dead Time

Dead Time Dead Time

Dead Time

 

PWM signal with Dead Time is configured like the PWM Mode. PWM_DT Mode is similar to the PWM Mode. PWM 
signal in PWM_DT Mode has a Dead Time. 
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The definition of Dead Time is configured by the DT_LINE_OUT_L bits in the DT register. Dead Time is added to each 
PWM rising edge of line_out and line_compl_out. Dead Time width of both line_out signals is the same. 

The 16-bit counter for motors has advanced motor control features. The Dead Time for line_out can be configured by 
DT_LINE_OUT_L and DT_LINE_OUT_H bits in the DT register, and the Dead Time for line_compl_out can be 
configured by DT_LINE_COMPL_OUT bits in the DT register. Dead Time width of Line_out and line_compl_out can be 
set different values. 

The following is an example for configuring the PWM_DT Mode using a 16-bit counter. PWM signal is generated with 
Overflow and cc0_match event, and cc1_match event is output as the trigger output. 

1. Set the CTRL register; CNT_CTRL = 0x05000000 

TCPWM_GRP_CNT_CTRL.AUTO_RELOAD_CC0 = 0       /* Never switch */ 

TCPWM_GRP_CNT_CTRL.AUTO_RELOAD_CC1 = 0       /* Never switch */ 

TCPWM_GRP_CNT_CTRL.AUTO_RELOAD_PERIOD = 0    /* Never switch */ 

TCPWM_GRP_CNT_CTRL.AUTO_RELOAD_LINE_SEL = 0  /* Never switch */ 

TCPWM_GRP_CNT_CTRL.CC0_MATCH_UP_EN = 0       /* This bit is only for 16-bit counter  

for Motor Control */ 

TCPWM_GRP_CNT_CTRL.CC0_MATCH_DOWN_EN = 0     /* This bit is only for 16-bit counter 

for Motor Control */ 

TCPWM_GRP_CNT_CTRL.CC1_MATCH_UP_EN = 0       /* This bit is only for 16-bit counter  

for Motor Control */ 

TCPWM_GRP_CNT_CTRL.CC1_MATCH_DOWN_EN = 0     /* This bit is only for 16-bit counter 

for Motor Control */ 

TCPWM_GRP_CNT_CTRL.PWM_IMM_KILL = 0          /* Synchronous kill activation */ 

TCPWM_GRP_CNT_CTRL.PWM_STOP_ON_KILL = 0      /* Kill event does NOT stop counter */ 

TCPWM_GRP_CNT_CTRL.PWM_SYNC_KILL = 0         /* Synchronous kill mode */ 

TCPWM_GRP_CNT_CTRL.PWM_DISABLE_MODE = 0      /* When the counter is disabled the  

PWM outputs "line_out" and  

"line_compl_out" are NOT 

 driven by the TCPWM. Instead the  

port default 

 level configuration applies. */ 

TCPWM_GRP_CNT_CTRL.UP_DOWN_MODE = 0          /* COUNT_UP */ 

TCPWM_GRP_CNT_CTRL.ONE_SHOT = 0              /* Counter runs continuous */ 

TCPWM_GRP_CNT_CTRL.QUAD_ENCODING_MODE = 0    /* In PWM, PWM_DT and PWM_PR Modes,  

these two bits can be used to  

invert “line_out” and  

“line_compl_out”. */ 

TCPWM_GRP_CNT_CTRL.MODE = 5                  /* PWM_DT Mode */ 

TCPWM_GRP_CNT_CTRL.DBG_FREEZE_EN = 0         /* Counter operation continues in 

debug mode */ 

TCPWM_GRP_CNT_CTRL.ENABLED = 0               /* Counter disabled */ 

 

2. Set the PERIOD register; PERIOD = 0xF. 

TCPWM_GRP_CNT_PERIOD.PERIOD = 15             /* Counter period “PERIOD + 1” */ 

 

3. Set the COUNTER register; COUNTER = 0xA. 

TCPWM_GRP_CNT_COUNTER.COUNTER = 10           /* Counter starts with 10 */ 

 

4. Set the CC0 register; CC0 = 0x8. 

TCPWM_GRP_CNT_CC0.CC = 8                     /* cc0 8 */ 

 

5. Set the CC1 register; CC1 = 0x4 

TCPWM_GRP_CNT_CC1.CC = 4                     /* cc1 4 */ 

 

6. Set the DT register for Dead Time; DT = 0x0002. 

TCPWM_GRP_CNT_DT.DT_LINE_OUT_L = 2           /* Dead Time 2 */ 
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TCPWM_GRP_CNT_DT.DT_LINE_OUT_H = 0           /* This field is used in 16bit counter 

for motor */ 

TCPWM_GRP_CNT_DT.DT_LINE_COMPL_OUT = 0       /* This field is used in 16bit counter 

for motor */ 

 

7. Set the TR_PWM_CTRL register; TR_PWM_CTRL = 0xF1. 

TCPWM_GRP_CNT_TR_PWM_CTRL.CC0_MATCH_MODE = 1     /* cc0_match event Set to 0 */ 

TCPWM_GRP_CNT_TR_PWM_CTRL.OVERFLOW_MODE = 0      /* Overflow event Set to 1 */ 

TCPWM_GRP_CNT_TR_PWM_CTRL.UNDERFLOW_MODE = 3     /* Underflow event No change */ 

TCPWM_GRP_CNT_TR_PWM_CTRL.CC1_MATCH_MODE = 3     /* cc1_match event No change */ 

 

8. Set the LINE_SEL register; LINE_SEL = 0x32. 

TCPWM_GRP_CNT_LINE_SEL.OUT_SEL = 2           /* PWM signal “line” */ 

TCPWM_GRP_CNT_LINE_SEL.COMPL_OUT_SEL = 3     /* inverted PWM signal “line” */ 

 

9. Set the TR_OUT_SEL register; TR_OUT_SEL = 0x47. 

TCPWM_GRP_CNT_TR_OUT_SEL.OUT0 = 7            /* tr_out0 disabled */ 

TCPWM_GRP_CNT_TR_OUT_SEL.OUT1 = 4            /* tr_out1 cc1_match */ 

 

10. Set the CTRL register to enable the counter. 

TCPWM_GRP_CNT_CTRL.ENABLED = 1               /* Counter enabled */ 

 

11. Set the TR_CMD register to start the counter. 

TCPWM_GRP_CNT_TR_CMD.STRT = 1                /* Counter start by software trigger */ 

3.5 Relation of Trigger Multiplexer 

Traveo II family has the Trigger Multiplexer module. TCPWM uses the Trigger Multiplexer to connect modules, such as 
SAR ADC, P-DMA, and TCPWM itself. See the device datasheet for the Trigger Multiplexer connection for each device. 

Figure 10 shows an example to use Triger Multiplexer for starting three counters of TCPWM simultaneously to output 
PMW signals. These counters use the same input trigger for starting the event. This input trigger is configured by the 
Trigger Multiplexer. 

Figure 10. Three Counters of TCPWM Start with a Trigger 
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Trigger Multiplexer has two types of connection. Group connection and one-to-one connection. 

The following shows an example for configuring CYT2B7 series using group connection. The trigger is number0 of 
tr_all_cnt_in of Group4. This trigger starts counters. 

1. Set the TR_IN_SEL1 register to select the input trigger for the start event. 

TCPWM_GRP_CNT_TR_IN_SEL1.START_SEL = 5     /* select tr_one_cnt_in[0] in table.3 */ 

 

2. Set the TR_IN_EDGE_SEL register to select the input trigger edge. 

TCPWM_GRP_CNT_TR_IN_EDGE_SEL.START_EDGE = 0  /* select rising edge */ 
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3. Set the TR_CMD register to output the trigger from Trigger Multiplexer. 

PERI_TR_CMD.TR_SEL = 0                       /* select trigger number 0 */ 

PERI_TR_CMD.GROUP_SEL = 4                    /* select group 4 */ 

PERI_TR_CMD.TR_EDGE = 0                      /* 0: level sensitive */ 

PERI_TR_CMD.OUT_SEL = 1                      /* 1: Output trigger */ 

PERI_TR_CMD.ACTIVATE = 1                     /* 1: Activate */ 

 

Figure 11 shows an example to use Trigger Multiplexer to activate SAR ADC using the output trigger of TCPWM. 
Tr_out1 output from TCPWM and the trigger for SAR ADC are connected through one-to-one connection of Trigger 
Multiplexer. 

In this example, the timing of cc1 match event is configurable. Also, tr_out1 can select the cc1 match event as a 
trigger. See PWM Mode and PWM Dead Time (PWM_DT) Mode for details on cc1 match event. 

Figure 11. Relation of Trigger Multiplexer, TCPWM, and SAR ADC 
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The logical channel of SAR ADC can select the Analog input port channel from the same unit number of SAR ADC. 
The logical channel in SAR ADC unit 0 can select the Analog input port from ADC 0 port. 

The following is an example for trigger configuration of CYT2B7 series. Figure 11 is combination of 16-bit counter of 
TCPWM and SAR ADC through the one-to-one connection of Trigger Multiplexer. 

1. Set the PERI_TR_1TO1_GR_TR_CTL register to enable the corresponding Trigger Multiplexer. Input trigger 
setting is 1. 

2. Set the SAR_CH_TR_CTL register to select activate trigger number of SAR ADC. A trigger number of TCPWM  
is 1. 

4 Glossary 

Terms Description 

SAR ADC Analog-to-digital converter. See the SAR ADC chapter of Architecture TRM for details. 

P-DMA Peripheral DMA 

Peripheral Clock 
Divider 

Peripheral Clock Divider derive a clock to use of each peripheral function such as counters in TCPWM. 

Trigger multiplexer 
A trigger multiplexer routes triggers from a source peripheral to a destination. See the Trigger Multiplexer chapter 
of Architecture TRM for details. 
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5 Related Documents 

The following are the Traveo II family series datasheets and Technical Reference Manuals. Contact Technical Support 
to obtain these documents. 

▪ Device datasheet 

 CYT2B7 Datasheet 32-Bit Arm® Cortex®-M4F Microcontroller Traveo™ II Family 

 CYT2B9 Datasheet 32-Bit Arm® Cortex®-M4F Microcontroller Traveo™ II Family 

 CYT4BF Datasheet 32-Bit Arm® Cortex®-M7 Microcontroller Traveo™ II Family 

 CYT4DN Datasheet 32-Bit Arm® Cortex®-M7 Microcontroller Traveo™ II Family 

 CYT3BB/4BB Datasheet 32-Bit Arm® Cortex®-M7 Microcontroller Traveo™ II Family 

▪ Body Controller Entry Family 

 Traveo™ II Automotive Body Controller Entry Family Architecture Technical Reference Manual (TRM) 

 Traveo™ II Automotive Body Controller Entry Registers Technical Reference Manual (TRM) for CYT2B7 

 Traveo™ II Automotive Body Controller Entry Registers Technical Reference Manual (TRM) for CYT2B9 

▪ Body Controller High Family 

 Traveo™ II Automotive Body Controller High Family Architecture Technical Reference Manual (TRM) 

 Traveo™ II Automotive Body Controller High Registers Technical Reference Manual (TRM) for CYT4BF 

 Traveo™ II Automotive Body Controller High Registers Technical Reference Manual (TRM) for CYT3BB/4BB 

▪ Cluster 2D Family 

 Traveo™ II Automotive Cluster 2D Family Architecture Technical Reference Manual (TRM) 

 Traveo™ II Automotive Cluster 2D Registers Technical Reference Manual (TRM) 

http://www.cypress.com/
http://www.cypress.com/support
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