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5. Electrical Characteristics

5.1. Absolute Maximum Specifications
Table 5.1. Absolute Maximum Ratings

Parameter Conditions Min Typ Max Units
Junction Temperature Under Bias -55 — 125 °C
Storage Temperature —65 — 150 °C
Voltage on RST, VBUS, or any Vpp>22V -0.3 — 5.8 \Y,
Port I/0 Pin with Respect to GND Vpp<22V -0.3 — |Vppt3.6 \
Voltage on Vpp with Respect to Regulatorl in Normal Mode | -0.3 — 4.2 V
GND Regulatorl in Bypass Mode| -0.3 — 1.98 \%
Maximum Total Current through — — 500 mA
Vpp or GND
Maximum Output Current sunk by — — 100 mA
RST or any Port Pin

Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the devices at those or any other conditions above
those indicated in the operation listings of this specification is not implied. Exposure to maximum rating
conditions for extended periods may affect device reliability.
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6.3.2. Tracking Modes

The ADOTM bit in register ADCOCN controls the ADCO track-and-hold mode. In its default state, the ADCO
input is continuously tracked, except when a conversion is in progress. When the ADOTM bit is logic 1,
ADCO operates in low-power track-and-hold mode. In this mode, each conversion is preceded by a track-
ing period of 3 SAR clocks (after the start-of-conversion signal). When the CNVSTR signal is used to initi-
ate conversions in low-power tracking mode, ADCO tracks only when CNVSTR is low; conversion begins
on the rising edge of CNVSTR. See Figure 6.4 for track and convert timing details. Tracking can also be
disabled (shutdown) when the device is in low power standby or sleep modes. Low-power track-and-hold
mode is also useful when AMUX settings are frequently changed, due to the settling time requirements
described in Section “6.3.3. Settling Time Requirements” on page 52.

A. ADCO Timing for External Trigger Source

CNVSTR
(ADOCM[2:0]=100)

1 2 3 4 5 6 7 8 8 ' !
SAR Clocks | | U UL

. | Low Power Low Power
ADOTM=1 of Corvert Track Convert Mode
ADOTM=0 Track or Conwvert Corvert Track

B. ADCO Timing for Internal Trigger Source

Write 1" to ADODBUSY,
Timer O, Timer 2,
Timer 1, Timer 3 Cverflow ~ g
(ADOCM[2:0]=000, 001,010 |_|
011, 101)

e EZUUUUUUUUU LU
Clocks
Low Power
or Convert

ol i
Clocks
Track or
Convert

ADOTM=1 Track Convert Low Power Mode

ADOTM=0 Convert Track

Figure 6.4. 10-Bit ADC Track and Conversion Example Timing
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Figure 8.3. Comparator Hysteresis Plot

The Comparator hysteresis is software-programmable via its Comparator Control register CPTnCN
(for n =0 or 1). The user can program both the amount of hysteresis voltage (referred to the input voltage)
and the positive and negative-going symmetry of this hysteresis around the threshold voltage.

The Comparator hysteresis is programmed using Bits 3—0 in the Comparator Control Register CPTnCN
(shown in SFR Definition 8.1). The amount of negative hysteresis voltage is determined by the settings of
the CPnHYN bits. Settings of 20, 10 or 5 mV of nhominal negative hysteresis can be programmed, or nega-
tive hysteresis can be disabled. In a similar way, the amount of positive hysteresis is determined by the
setting the CPnHYP bits.

Comparator interrupts can be generated on both rising-edge and falling-edge output transitions. (For Inter-
rupt enable and priority control, see Section “16.1. MCU Interrupt Sources and Vectors” on page 119). The
CPnFIF flag is set to logic 1 upon a Comparator falling-edge occurrence, and the CPnRIF flag is set to
logic 1 upon the Comparator rising-edge occurrence. Once set, these bits remain set until cleared by soft-
ware. The Comparator rising-edge interrupt mask is enabled by setting CPnRIE to a logic 1. The Compar-
ator falling-edge interrupt mask is enabled by setting CPnFIE to a logic 1.

The output state of the Comparator can be obtained at any time by reading the CPnOUT bit. The Compar-
ator is enabled by setting the CPnEN bit to logic 1, and is disabled by clearing this bit to logic O.

Note that false rising edges and falling edges can be detected when the comparator is first powered on or
if changes are made to the hysteresis or response time control bits. Therefore, it is recommended that the
rising-edge and falling-edge flags be explicitly cleared to logic O a short time after the comparator is
enabled or its mode bits have been changed.
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Table 15.2. Special Function Registers (Continued)

SFRs are listed in alphabetical order. All undefined SFR locations are reserved

Register |Address Page Description Page
IE OxA8 | All Pages |Interrupt Enable 121
P 0xB8 All Pages |Interrupt Priority 122
ITO1CFE OxE4 0 INTO/INT1 Configuration 128
OSCICL 0xB3 | All Pages |Internal Oscillator Calibration 145
OSCICN 0xB2 | All Pages |Internal Oscillator Control 146
OSCLCN 0x86 | All Pages |Internal Low-Frequency Oscillator Control 148
OSCXCN 0xB1 | All Pages |External Oscillator Control 152
PO 0x80 All Pages |Port 0 Latch 162
POMDIN OxF1 | All Pages |Port O Input Mode Configuration 162
POMDOUT 0xA4 | All Pages |Port 0 Output Mode Configuration 163
POSKIP 0xD4 | All Pages |Port O Skip 163
P1 0x90 All Pages |Port 1 Latch 164
P1MDIN 0xF2 | All Pages |Port 1 Input Mode Configuration 164
P1MDOUT O0xA5 | All Pages |Port 1 Output Mode Configuration 165
P1SKIP 0xD5 | All Pages |Port 1 Skip 165
P2 OxAOQ | All Pages |Port 2 Latch 166
P2MDIN O0xF3 | All Pages |Port 2 Input Mode Configuration 166
P2MDOUT O0xA6 | All Pages |Port 2 Output Mode Configuration 167
P2SKIP 0xD6 | All Pages |Port 2 Skip 167
P3 0xBO All Pages |Port 3 Latch 168
P3MDIN O0xF4 | All Pages |Port 3 Input Mode Configuration 168
P3MDOUT O0xA7 | All Pages |Port 3 Output Mode Configuration 169
P3SKIP OxDF | All Pages |Port 3Skip 169
P4 0xC7 | All Pages |Port 4 Latch 170
PAMDIN OxF5 | All Pages |Port 4 Input Mode Configuration 170
P4AMDOUT OXAE | All Pages |Port 4 Output Mode Configuration 171
PCAOCN 0xD8 | All Pages |PCA Control 311
PCAOCPHO | OxFC | All Pages |PCA Capture 0 High 315
PCAOCPH1 | OxEA | All Pages |PCA Capture 1 High 315
PCAOCPH2 | OXEC | All Pages |PCA Capture 2 High 315
PCAOCPH3 | OXEE | All Pages |PCA Capture 3High 315
PCAOCPH4 | OxFE | All Pages |PCA Capture 4 High 315
PCAOCPLO OxFB | All Pages |PCA Capture 0 Low 315
PCAOCPL1 OXE9 | All Pages |PCA Capture 1 Low 315
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SFR Definition 16.3. EIE1l: Extended Interrupt Enable 1

Bit

2

Name

ET3

ECP1

ECPO

EPCAO

EADCO

EWADCO

EUSBO

ESMBO

Type

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

Reset

0

0

0

0

SFR Address = OXE6; SFR Page = All Pages

Bit

Name

Function

7 ET3 Enable Timer 3 Interrupt.
This bit sets the masking of the Timer 3 interrupt.
0: Disable Timer 3 interrupts.

1: Enable interrupt requests generated by the TF3L or TF3H flags.

6 ECP1 |[Enable Comparatorl (CP1) Interrupt.
This bit sets the masking of the CP1 interrupt.
0: Disable CP1 interrupts.

1: Enable interrupt requests generated by the CP1RIF or CP1FIF flags.

5 ECPO |[Enable Comparator0 (CPO) Interrupt.
This bit sets the masking of the CPO interrupt.
0: Disable CPO interrupts.

1: Enable interrupt requests generated by the CPORIF or CPOFIF flags.

4 EPCAO |Enable Programmable Counter Array (PCAO) Interrupt.
This bit sets the masking of the PCAQ interrupts.
0: Disable all PCAQ interrupts.

1: Enable interrupt requests generated by PCAO.

3 EADCO |[Enable ADCO Conversion Complete Interrupt.
This bit sets the masking of the ADCO Conversion Complete interrupt.
0: Disable ADCO Conversion Complete interrupt.

1: Enable interrupt requests generated by the ADOINT flag.

2 | EWADCO |Enable Window Comparison ADCO Interrupt.
This bit sets the masking of ADCO Window Comparison interrupt.
0: Disable ADCO Window Comparison interrupt.

1: Enable interrupt requests generated by ADCO Window Compare flag (ADOWINT).

Enable USB (USBO) Interrupt.

This bit sets the masking of the USBO interrupt.
0: Disable all USBO interrupts.

1: Enable interrupt requests generated by USBO.

Enable SMBusO Interrupt.

This bit sets the masking of the SMBO interrupt.
0: Disable all SMBO interrupts.

1: Enable interrupt requests generated by SMBO.

1 EUSBO

0 ESMBO
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SFR Definition 16.4. EIP1: Extended Interrupt Priority 1

Bit

2

Name

PT3

PCP1

PCPO

PPCAO

PADCO

PWADCO

PUSBO

PSMBO

Type

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

Reset

0

0

0

0

SFR Address = 0xF6; SFR Page = All Pages

Bit

Name

Function

7

PT3

Timer 3 Interrupt Priority Control.

This bit sets the priority of the Timer 3 interrupt.
0: Timer 3 interrupts set to low priority level.

1: Timer 3 interrupts set to high priority level.

PCP1

Comparatorl (CP1) Interrupt Priority Control.
This bit sets the priority of the CP1 interrupt.

0: CP1 interrupt set to low priority level.

1: CP1 interrupt set to high priority level.

PCPO

Comparator0 (CPO) Interrupt Priority Control.
This bit sets the priority of the CPO interrupt.

0: CPO interrupt set to low priority level.

1: CPO interrupt set to high priority level.

PPCAO

Programmable Counter Array (PCAOQ) Interrupt Priority Control.
This bit sets the priority of the PCAQ interrupt.

0: PCAQ interrupt set to low priority level.

1: PCAO interrupt set to high priority level.

PADCO

ADCO Conversion Complete Interrupt Priority Control.

This bit sets the priority of the ADCO Conversion Complete interrupt.
0: ADCO Conversion Complete interrupt set to low priority level.

1: ADCO Conversion Complete interrupt set to high priority level.

PWADCO

ADCO Window Comparator Interrupt Priority Control.
This bit sets the priority of the ADCO Window interrupt.
0: ADCO Window interrupt set to low priority level.

1: ADCO Window interrupt set to high priority level.

PUSBO

USB (USBO) Interrupt Priority Control.
This bit sets the priority of the USBO interrupt.
0: USBO interrupt set to low priority level.

1: USBO interrupt set to high priority level.

PSMBO

SMBusO Interrupt Priority Control.

This bit sets the priority of the SMBO interrupt.
0: SMBO interrupt set to low priority level.

1: SMBO interrupt set to high priority level.
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Table 22.1. SMBus Clock Source Selection

SMBnCS1 | SMBnCSO0 SMBusO Clock Source SMBus1 Clock Source
0 0 Timer 0 Overflow Timer 0 Overflow
0 1 Timer 1 Overflow Timer 5 Overflow
1 0 Timer 2 High Byte Overflow Timer 2 High Byte Overflow
1 1 Timer 2 Low Byte Overflow Timer 2 Low Byte Overflow

The SMBnCS1-0 bits select the SMBus clock source, which is used only when operating as a master or
when the Free Timeout detection is enabled. When operating as a master, overflows from the selected
source determine the absolute minimum SCL low and high times as defined in Equation 22.1.The selected
clock source may be shared by other peripherals so long as the timer is left running at all times. For exam-
ple, Timer 1 overflows may generate the SMBusO and SMBus1 clock rates simultaneously. Timer configu-
ration is covered in Section “26. Timers” on page 263.

1

fClockSourceOverrow

THighMin = TLowMin =

Equation 22.1. Minimum SCL High and Low Times

The selected clock source should be configured to establish the minimum SCL High and Low times as per
Equation 22.1. When the interface is operating as a master (and SCL is not driven or extended by any
other devices on the bus), the typical SMBus bit rate is approximated by Equation 22.2.

fCIockSourceOverrow
3

Equation 22.2. Typical SMBus Bit Rate
Figure 22.4 shows the typical SCL generation described by Equation 22.2. Notice that Ty, is typically
twice as large as T| o\ The actual SCL output may vary due to other devices on the bus (SCL may be

extended low by slower slave devices, or driven low by contending master devices). The bit rate when
operating as a master will never exceed the limits defined by equation Equation 22.1.

BitRate =

Timer Source
Ovarflows

SCL

L Tirn SCL High Timeout

Figure 22.4. Typical SMBus SCL Generation

Setting the EXTHOLD bit extends the minimum setup and hold times for the SDA line. The minimum SDA
setup time defines the absolute minimum time that SDA is stable before SCL transitions from low-to-high.
The minimum SDA hold time defines the absolute minimum time that the current SDA value remains stable
after SCL transitions from high-to-low. EXTHOLD should be set so that the minimum setup and hold times
meet the SMBus Specification requirements of 250 ns and 300 ns, respectively. Table 22.2 shows the min-
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the incoming slave address. Additionally, if the GCn bit in register SMBnADR is set to 1, hardware will rec-
ognize the General Call Address (0x00). Table 22.4 shows some example parameter settings and the
slave addresses that will be recognized by hardware under those conditions.

Table 22.4. Hardware Address Recognition Examples (EHACK =1)

Hardware Slave Address |Slave Address Mask GCn bit | Slave Addresses Recognized by
SLVn[6:0] SLVMn[6:0] Hardware

0x34 Ox7F 0 0x34

0x34 Ox7F 1 0x34, 0x00 (General Call)

0x34 OX7E 0 0x34, 0x35

0x34 OX7E 1 0x34, 0x35, 0x00 (General Call)
0x70 0x73 0 0x70, 0x74, 0x78, 0x7C

SFR Definition 22.6. SMBOADR: SMBusO Slave Address

Bit 7 6 4 3 2 1 0
Name SLVO0[6:0] GCO
Type R/W R/W
Reset 0 0 0 0 0 0 0

SFR Address = OxCF; SFR Page =0
Bit Name Function
7:1 SLVO0[6:0] SMBus Hardware Slave Address.
Defines the SMBusO Slave Address(es) for automatic hardware acknowledge-
ment. Only address bits which have a 1 in the corresponding bit position in
SLVMOI[6:0] are checked against the incoming address. This allows multiple
addresses to be recognized.
0 GCOo General Call Address Enable.
When hardware address recognition is enabled (EHACKO = 1), this bit will deter-
mine whether the General Call Address (0x00) is also recognized by hardware.
0: General Call Address is ignored.
1. General Call Address is recognized.
218 Rev. 1.4 )
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Table 22.5. SMBus Status Decoding: Hardware ACK Disabled (EHACK = 0)

Valuesto 32
Values Read Write | 9 g
[ = _ _ T o
Sle = |on Current SMbus State Typical Response Options n 3
S |5 8 |x|0Ofx <|O|IX |8 =
T olX |20 EIEF|O|lo ©
0n > < [ad (O]
< >
11120 | ol o | x A master START was gener- |Load slave address + R/Winto | 0|0 | X | 1100
ated. SMBODAT.
A master data or address byte |Set STA to restart transfer. 10| X| 1110
0| O | O |was transmitted; NACK
N received. Abort transfer. 011 |X| —
(&)
= Load next data byte into SMBO- | 0 | 0 | X | 1100
n DAT.
s
= 1100 End transfer with STOP. O|1|X| —
% A master data or address byte |End transfer with STOPandstart| 1 |1 | X | —
§ 0|0 |1 |wastransmitted; ACK another transfer.
received. Send repeated START. 10| X| 1110
Switch to Master Receiver Mode | 0 [ O | X | 1000
(clear Sl without writing new data
to SMBODAT).
Acknowledge received byte; 0|0|1] 1000
Read SMBODAT.
Send NACK to indicate lastbyte, [0 [ 1 |0 | —
and send STOP.
Send NACK to indicate lastbyte, [ 1 [ 1 | O | 1110
and send STOP followed by
o START.
2
[}
é 1000 | 110 | x A master data byte was g_erg?q,_?CK followed by repeated | 1 | 0 | 1 | 1110
— received; ACK requested. )
2 Send NACK to indicate lastbyte, | 1 | 0 | 0 | 1110
§ and send repeated START.
Send ACK and switch to Master [0 | 0 | 1 | 1100
Transmitter Mode (write to
SMBODAT before clearing Sl).
Send NACK and switchtoMas- [0 | 0 | O | 1100
ter Transmitter Mode (write to
SMBODAT before clearing SI).
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Table 23.1. Timer Settings for Standard Baud Rates Using Internal Oscillator

Target
Baud

Rate (bps)

Actual
Baud

Rate (bps)

Baud
Rate
Error

Oscillator
Divide
Factor

Timer Clock
Source

SCA1-SCAO0

(pre-scale
select*

TiM

Timer 1
Reload
Value (hex)

Note: SCA1-SCAO and T1M define the Timer Clock Source. X = Don'’t care
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1. ClearRI1to O
2. Read SBUF1
3. Check RI1, and repeat at Step 1 if RI1 is set to 1.

If the extra bit function is enabled (XBE1 = 1) and the parity function is disabled (PE1 = 0), the extra bit for
the oldest byte in the FIFO can be read from the RBX1 bit (SCONL1.2). If the extra bit function is not
enabled, the value of the stop bit for the oldest FIFO byte will be presented in RBX1. When the parity func-
tion is enabled (PE1 = 1), hardware will check the received parity bit against the selected parity type
(selected with S1PT[1:0]) when receiving data. If a byte with parity error is received, the PERRL1 flag will be
set to 1. This flag must be cleared by software. Note: when parity is enabled, the extra bit function is not
available.

24.3.3. Multiprocessor Communications

UART1 supports multiprocessor communication between a master processor and one or more slave pro-
cessors by special use of the extra data bit. When a master processor wants to transmit to one or more
slaves, it first sends an address byte to select the target(s). An address byte differs from a data byte in that
its extra bit is logic 1; in a data byte, the extra bit is always set to logic 0.

Setting the MCE1 bit (SMOD1.7) of a slave processor configures its UART such that when a stop bit is
received, the UART will generate an interrupt only if the extra bit is logic 1 (RBX1 = 1) signifying an
address byte has been received. In the UART interrupt handler, software will compare the received
address with the slave's own assigned address. If the addresses match, the slave will clear its MCE1 bit to
enable interrupts on the reception of the following data byte(s). Slaves that weren't addressed leave their
MCEL1 bits set and do not generate interrupts on the reception of the following data bytes, thereby ignoring
the data. Once the entire message is received, the addressed slave resets its MCEL bit to ignore all trans-
missions until it receives the next address byte.

Multiple addresses can be assigned to a single slave and/or a single address can be assigned to multiple
slaves, thereby enabling "broadcast” transmissions to more than one slave simultaneously. The master
processor can be configured to receive all transmissions or a protocol can be implemented such that the
master/slave role is temporarily reversed to enable half-duplex transmission between the original master
and slave(s).

Master Slave Slave Slave
Device Device Device Device
W+
RX TX RX T* RX X RX TX
L .
Figure 24.6. UART Multi-Processor Mode Interconnect Diagram
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SFR Definition 24.6. SBRLL1: UART1 Baud Rate Generator Low Byte

Bit 7 6 5 4 3 2 1 0
Name SBRLL1[7:0]

Type R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xB4; SFR Page = All Pages

Bit Name

Function

7:0 | SBRLL1[7:0]

UART1 Baud Rate Reload Low Bits.
Low Byte of reload value for UART1 Baud Rate Generator.
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26.3.2. 8-bit Timers with Auto-Reload
When T3SPLIT is 1 and T3CE = 0, Timer 3 operates as two 8-bit timers (TMR3H and TMR3L). Both 8-bit
timers operate in auto-reload mode as shown in Figure 26.9. TMR3RLL holds the reload value for TMR3L;
TMR3RLH holds the reload value for TMR3H. The TR3 bit in TMR3CN handles the run control for TMR3H.
TMR3L is always running when configured for 8-bit Mode.

Each 8-bit timer may be configured to use SYSCLK, SYSCLK divided by 12, or the external oscillator clock
source divided by 8. The Timer 3 Clock Select bits (T3MH and T3ML in CKCON) select either SYSCLK or
the clock defined by the Timer 3 External Clock Select bit (T3XCLK in TMR3CN), as follows:

T3MH T3XCLK | TMR3H Clock Source T3ML T3XCLK | TMR3L Clock Source
0 SYSCLK /12 0 0 SYSCLK /12
External Clock / 8 0 1 External Clock / 8
X SYSCLK 1 X SYSCLK

The TF3H bit is set when TMR3H overflows from OxFF to 0x00; the TF3L bit is set when TMR3L overflows
from OxFF to 0x00. When Timer 3 interrupts are enabled, an interrupt is generated each time TMR3H over-
flows. If Timer 3 interrupts are enabled and TF3LEN (TMR3CN.5) is set, an interrupt is generated each
time either TMR3L or TMR3H overflows. When TF3LEN is enabled, software must check the TF3H and
TF3L flags to determine the source of the Timer 3 interrupt. The TF3H and TF3L interrupt flags are not
cleared by hardware and must be manually cleared by software.

T3XCLK
el
\Jg T R
SYSCLK /12 —— 0
l — To ADC
b
Exterral Clock /1 8§ ——— 4 TCLE
L~ THMRIH : _T}FF\%'_'_ H\'_'_E—F Inbemupt
= [~ T3CE | |_"
y i [T3eP
Reload Lo k]
TMR3IRLL = es
SYSOLE = [ TIRCLE
4 l
l -
TCLK | TMRAL

Figure 26.9. Timer 3 8-Bit Mode Block Diagram

26.3.3. Timer 3 Capture Modes: USB Start-of-Frame or LFO Falling Edge

When T3CE = 1, Timer 3 will operate in one of two special capture modes. The capture event can be
selected between a USB Start-of-Frame (SOF) capture, and a Low-Frequency Oscillator (LFO) Falling
Edge capture, using the T3CSS bit. The USB SOF capture mode can be used to calibrate the system clock
or external oscillator against the known USB host SOF clock. The LFO falling-edge capture mode can be
used to calibrate the internal Low-Frequency Oscillator against the internal High-Frequency Oscillator or
an external clock source. When T3SPLIT = 0, Timer 3 counts up and overflows from OxFFFF to 0x0000.
Each time a capture event is received, the contents of the Timer 3 registers (TMR3H:TMR3L) are latched
into the Timer 3 Reload registers (TMR3RLH: TMR3RLL). A Timer 3 interrupt is generated if enabled.

282 Rev. 1.4
SILICON LABS



C8051F380/1/2/3/4/516/7/C

Enakie
TMR3RLH f—2" ) ntemugt

i

TMR3H |—» ToADC

SYSCLK/12 — 0

External Clock / 8 —J

TMR3RLL 22t
SYSCLK |
W ﬁ
TCLK | TMRAL
ﬂ
USE Start-of-Frame (SOF) ———| 0

Low-Frequency Cscillator
Falling Edge

— 11

TIES

Figure 26.11. Timer 3 Capture Mode (T3SPLIT = 0)

®
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27.3.6. 16-Bit Pulse Width Modulator Mode

A PCA module may also be operated in 16-Bit PWM mode. In this mode, the 16-bit capture/compare mod-
ule defines the number of PCA clocks for the low time of the PWM signal. When the PCA counter matches
the module contents, the output on CEXn is asserted high; when the 16-bit counter overflows, CEXn is
asserted low. To output a varying duty cycle, new value writes should be synchronized with PCA CCFn
match interrupts. 16-Bit PWM Mode is enabled by setting the ECOMn, PWMn, and PWM16n bits in the
PCAOCPMn register. For a varying duty cycle, match interrupts should be enabled (ECCFn = 1 AND MATn
= 1) to help synchronize the capture/compare register writes. If the MATn bit is set to 1, the CCFn flag for
the module will be set each time a 16-bit comparator match (rising edge) occurs. The CF flag in PCAOCN
can be used to detect the overflow (falling edge). The duty cycle for 16-Bit PWM Mode is given by
Equation 27.3.

Important Note About Capture/Compare Registers: When writing a 16-bit value to the PCAO Cap-
ture/Compare registers, the low byte should always be written first. Writing to PCAOCPLn clears the
ECOMN bit to 0; writing to PCAOCPHnN sets ECOMn to 1.

_ (65536 - PCAOCPN)
65536

Equation 27.3. 16-Bit PWM Duty Cycle

Using Equation 27.3, the largest duty cycle is 100% (PCAOCPn = 0), and the smallest duty cycle is
0.0015% (PCAOCPnN = OxFFFF). A 0% duty cycle may be generated by clearing the ECOMn bit to O.

Duty Cycle

Vi i

PRI _
WA 1
TR - {,-"’
FCADCAN
PECE El
“ Far
MR T PCAOCPHN | PCADCPLN
1|8y r| i F|
L i
il
1 ] I o i
=== 1
)# 16-bit Corrpomon s T "’""""E Croesln i—[ﬂ Pt 1O
1 10 " E“
POR b o Poam PCAOL
Ooarliow

Figure 27.9. PCA 16-Bit PWM Mode
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SFR Definition 27.2. PCAOMD: PCA Mode

Bit 7 6 5 4 3 2 1 0
Name CIDL WDTE WDLCK CPS[2:0] ECF
Type R/W R/W R/W R R/W R/W
Reset 0 1 0 0 0 0 0 0

SFR Address = 0xD9; SFR Page = All Pages

Bit Name Function

7 CIDL PCA Counter/Timer Idle Control.
Specifies PCA behavior when CPU is in Idle Mode.
0: PCA continues to function normally while the system controller is in Idle Mode.
1: PCA operation is suspended while the system controller is in Idle Mode.

6 WDTE |Watchdog Timer Enable.
If this bit is set, PCA Module 4 is used as the watchdog timer.
0: Watchdog Timer disabled.
1: PCA Module 4 enabled as Watchdog Timer.
5 WDLCK |Watchdog Timer Lock.
This bit locks/unlocks the Watchdog Timer Enable. When WDLCK is set, the Watchdog
Timer may not be disabled until the next system reset.
0: Watchdog Timer Enable unlocked.
1: Watchdog Timer Enable locked.

4 Unused |Read = 0b, Write = Don't care.

3:1 | CPS[2:0] |PCA Counter/Timer Pulse Select.
These bits select the timebase source for the PCA counter
000: System clock divided by 12
001: System clock divided by 4
010: Timer 0 overflow
011: High-to-low transitions on ECI (max rate = system clock divided by 4)
100: System clock
101: External clock divided by 8 (synchronized with the system clock)
11x: Reserved

0 ECF PCA Counter/Timer Overflow Interrupt Enable.
This bit sets the masking of the PCA Counter/Timer Overflow (CF) interrupt.
0: Disable the CF interrupt.
1: Enable a PCA Counter/Timer Overflow interrupt request when CF (PCAOCN.7) is
set.

Note: When the WDTE bit is set to 1, the other bits in the PCAOMD register cannot be modified. To change the

contents of the PCAOMD register, the Watchdog Timer must first be disabled.
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