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Table 5.7. Internal High-Frequency Oscillator Electrical Characteristics

Vpp = 2.71t0 3.6 V; Ty =—40 to +85 °C unless otherwise specified; Using factory-calibrated settings.

Parameter Test Condition Min Typ Max Unit
Oscillator Frequency IFCN =11b 47.3 48 48.7 MHz
Oscillator Supply Current 25°C,Vpp=3.0V, — 900 — MA
(from Vpp) OSCICN.7 =1,
OCSICN.5=0
Power Supply Sensitivity Constant Temperature — 110 — ppm/V
Temperature Sensitivity Constant Supply — 25 — ppm/°C
Table 5.8. Internal Low-Frequency Oscillator Electrical Characteristics
Vpp = 2.7 10 3.6 V; Ty = —40 to +85 °C unless otherwise specified; Using factory-calibrated settings.
Parameter Test Condition Min Typ Max Unit
Oscillator Frequency OSCLD = 11b 75 80 85 kHz
Oscillator Supply Current 25°C,Vpp=3.0V, — 4 — MA
(from Vpp) OSCLCN.7=1
Power Supply Sensitivity Constant Temperature — 0.05 — %/V
Temperature Sensitivity Constant Supply — 65 — ppm/°C
Table 5.9. External Oscillator Electrical Characteristics
Vpp =2.710 3.6 V; Ty = —40 to +85 °C unless otherwise specified.
Parameter Test Condition Min Typ Max Unit
External Crystal Frequency 0.02 — 30 MHz
External CMOS Oscillator 0 — 48 MHz
Frequency

38
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6.1. Output Code Formatting

The conversion code format differs between Single-ended and Differential modes. The registers ADCOH
and ADCOL contain the high and low bytes of the output conversion code from the ADC at the completion
of each conversion. Data can be right-justified or left-justified, depending on the setting of the ADOLJST bit
(ADCOCN.0). When in Single-ended Mode, conversion codes are represented as 10-bit unsigned integers.
Inputs are measured from 0 to VREF x 1023/1024. Example codes are shown below for both right-justified
and left-justified data. Unused bits in the ADCOH and ADCOL registers are set to O.

Input Voltage
(Single-Ended)

Right-Justified ADCOH:ADCOL
(ADOLJST =0)

Left-Justified ADCOH:ADCOL
(ADOLJST =1)

VREF x 1023/1024 Ox03FF OxFFCO
VREF x 512/1024 0x0200 0x8000
VREF x 256/1024 0x0100 0x4000
0 0x0000 0x0000

When in Differential Mode, conversion codes are represented as 10-bit signed 2s complement numbers.
Inputs are measured from —VREF to VREF x 511/512. Example codes are shown below for both right-jus-
tified and left-justified data. For right-justified data, the unused MSBs of ADCOH are a sign-extension of the
data word. For left-justified data, the unused LSBs in the ADCOL register are set to 0.

Input Voltage Right-Justified ADCOH:ADCOL Left-Justified ADCOH:ADCOL
(Differential) (ADOLJST =0) (ADOLJST =1)

VREF x 511/512 Ox01FF 0x7FCO

VREF x 256/512 0x0100 0x4000

0 0x0000 0x0000

—VREF x 256/512 O0xFF00 0xC000

-VREF OxFEOO 0x8000
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SFR Definition 6.4. ADCOCN: ADCO Control

Bit 7 6 5 4 3 2 1 0
Name | ADOEN | ADOTM | ADOINT |ADOBUSY | ADOWINT ADOCM[2:0]
Type | RW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR Address = OXE8; SFR Page = All Pages; Bit-Addressable

Bit Name Function
7 ADOEN ADCO Enable Bit.
0: ADCO Disabled. ADCO is in low-power shutdown.
1: ADCO Enabled. ADCO is active and ready for data conversions.
6 ADOTM |ADCO Track Mode Bit.
0: Normal Track Mode: When ADCO is enabled, tracking is continuous unless a con-
version is in progress. Conversion begins immediately on start-of-conversion event,
as defined by ADOCM[2:0].
1: Delayed Track Mode: When ADCO is enabled, input is tracked when a conversion
is not in progress. A start-of-conversion signal initiates three SAR clocks of additional
tracking, and then begins the conversion. Note that there is not a tracking delay when
CNVSTR is used (ADOCM[2:0] = 100).
5 ADOINT |ADCO Conversion Complete Interrupt Flag.
0: ADCO has not completed a data conversion since ADOINT was last cleared.
1: ADCO has completed a data conversion.
4 | ADOBUSY |ADCO Busy Bit. Read: Write:
0: ADCO conversion is not in 0: No Effect.
progress. 1: Initiates ADCO Conversion if
1: ADCO conversion is in prog- ADOCM][2:0] = 000b
ress.
3 | ADOWINT [ADCO Window Compare Interrupt Flag.
0: ADCO Window Comparison Data match has not occurred since this flag was last
cleared.
1: ADCO Window Comparison Data match has occurred.
2:0 |ADOCM[2:0] | ADCO Start of Conversion Mode Select.

000: ADCO start-of-conversion source is write of 1 to ADOBUSY.

001: ADCO start-of-conversion source is overflow of Timer 0.

010: ADCO start-of-conversion source is overflow of Timer 2.

011: ADCO start-of-conversion source is overflow of Timer 1.

100: ADCO start-of-conversion source is rising edge of external CNVSTR.
101: ADCO start-of-conversion source is overflow of Timer 3.

110: ADCO start-of-conversion source is overflow of Timer 4.

111: ADCO start-of-conversion source is overflow of Timer 5.

SILICON LABS
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6.5. ADCO Analog Multiplexer

AMUXO selects the positive and negative inputs to the ADC. The positive input (AIN+) can be connected to
individual Port pins, the on-chip temperature sensor, or the positive power supply (Vpp). The negative
input (AIN-) can be connected to individual Port pins, VREF, or GND. When GND is selected as the nega-
tive input, ADCO operates in Single-ended Mode; at all other times, ADCO operates in Differential Mode.
The ADCO input channels are selected in the AMXOP and AMXON registers as described in SFR Definition
6.9 and SFR Definition 6.10.

Important Note About ADCO Input Configuration: Port pins selected as ADCO inputs should be config-
ured as analog inputs, and should be skipped by the Digital Crossbar. To configure a Port pin for analog
input, set to 0 the corresponding bit in register PNMDIN. To force the Crossbar to skip a Port pin, setto 1
the corresponding bit in register PnSKIP. See Section “20. Port Input/Output” on page 147 for more Port
I/O configuration details.
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SILICON LABS



C8051F388/9/A/B

7. Voltage Reference Options

The Voltage reference multiplexer for the ADC is configurable to use an externally connected voltage refer-
ence, the on-chip reference voltage generator routed to the VREF pin, the unregulated power supply volt-
age (Vpp), or the regulated 1.8 V internal supply (see Figure 7.1). The REFSL bit in the Reference Control
register (REFOCN, SFR Definition 7.1) selects the reference source for the ADC. For an external source or
the on-chip reference, REFSL should be set to O to select the VREF pin. To use Vpp as the reference

source, REFSL should be set to 1. To override this selection and use the internal regulator as the reference
source, the REGOVR bit can be set to 1.

The BIASE bit enables the internal voltage bias generator, which is used by many of the analog peripherals
on the device. This bias is automatically enabled when any peripheral which requires it is enabled, and it
does not need to be enabled manually. The bias generator may be enabled manually by writing a 1 to the
BIASE bit in register REFOCN. The electrical specifications for the voltage reference circuit are given in
Table 5.12.

The C8051F388/9/A/B devices also include an on-chip voltage reference circuit which consists of a 1.2 V,
temperature stable bandgap voltage reference generator and a selectable-gain output buffer amplifier. The
buffer is configured for 1x or 2x gain using the REFBGS bit in register REFOCN. On the 1x gain setting the
output voltage is nominally 1.2 V, and on the 2x gain setting the output voltage is nominally 2.4 V. The on-
chip voltage reference can be driven on the VREF pin by setting the REFBE bit in register REFOCN to a 1.
The maximum load seen by the VREF pin must be less than 200 pA to GND. Bypass capacitors of 0.1 yF
and 4.7 pyF are recommended from the VREF pin to GND, and a minimum of 0.1uF is required. If the on-
chip reference is not used, the REFBE bit should be cleared to 0. Electrical specifications for the on-chip
voltage reference are given in Table 5.12.

Important Note about the VREF Pin: When using either an external voltage reference or the on-chip ref-
erence circuitry, the VREF pin should be configured as an analog pin and skipped by the Digital Crossbar.
Refer to Section “20. Port Input/Output” on page 147 for the location of the VREF pin, as well as details of
how to configure the pin in analog mode and to be skipped by the crossbar.
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'_:1__, Bl Generator [— o, _
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Figure 7.1. Voltage Reference Functional Block Diagram
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SFR Definition 8.2. CPTOMD: ComparatorO Mode Selection

Bit 7 6 5 4 3 2 1 0
Name CPORIE CPOFIE CPOMDI1:0]
Type R R RIW RIW R R R/W
Reset 0 0 0 0 0 0 1 0

SFR Address = 0x9D; SFR Page = All Pages

Bit

Name

Function

7:6

Unused

Read = 00b, Write = don't care.

5

CPORIE

Comparator0 Rising-Edge Interrupt Enable.
0: Comparator0O Rising-edge interrupt disabled.
1: ComparatorO Rising-edge interrupt enabled.

CPOFIE

Comparator0 Falling-Edge Interrupt Enable.
0: ComparatorO Falling-edge interrupt disabled.
1: ComparatorO Falling-edge interrupt enabled.

3:2

Unused

Read = 00b, Write = don't care.

1:0

CPOMD[1:0]

Comparator0 Mode Select.

These bits affect the response time and power consumption for ComparatorO.
00: Mode 0 (Fastest Response Time, Highest Power Consumption)

01: Mode 1

10: Mode 2

11: Mode 3 (Slowest Response Time, Lowest Power Consumption)

64
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17.6. PCA Watchdog Timer Reset

The programmable Watchdog Timer (WDT) function of the Programmable Counter Array (PCA) can be
used to prevent software from running out of control during a system malfunction. The PCA WDT function
can be enabled or disabled by software as described in Section “26.4. Watchdog Timer Mode” on
page 269; the WDT is enabled and clocked by SYSCLK / 12 following any reset. If a system malfunction
prevents user software from updating the WDT, a reset is generated and the WDTRSF bit (RSTSRC.5) is
set to 1. The state of the RST pin is unaffected by this reset.

17.7. Flash Error Reset

If a Flash program read, write, or erase operation targets an illegal address, a system reset is generated.
This may occur due to any of the following:

m Programming hardware attempts to write or erase a Flash location which is above the user code space
address limit.

m A Flash read from firmware is attempted above user code space. This occurs when a MOVC operation
is attempted above the user code space address limit.

m A Program read is attempted above user code space. This occurs when user code attempts to branch
to an address above the user code space address limit.

m A Flash read, write, or erase attempt is restricted due to a Flash security setting.
m A Flash write or erase is attempted when the Vpp monitor is not enabled.

The FERROR bit (RSTSRC.6) is set following a Flash error reset. The state of the RST pin is unaffected by
this reset.

17.8. Software Reset

Software may force a reset by writing a 1 to the SWRSF bit (RSTSRC.4). The SWRSF bit will read 1 fol-
lowing a software forced reset. The state of the RST pin is unaffected by this reset.
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20.2. Port I/O Initialization
Port I/O initialization consists of the following steps:

1. Select the input mode (analog or digital) for all Port pins, using the Port Input Mode register (PNMDIN).

2. Select the output mode (open-drain or push-pull) for all Port pins, using the Port Output Mode register
(PnMDOUT).

3. Select any pins to be skipped by the 1/0O Crossbar using the Port Skip registers (PnSKIP).
4. Assign Port pins to desired peripherals (XBRO, XBR1).
5. Enable the Crossbar (XBARE = 1).

All Port pins must be configured as either analog or digital inputs. Any pins to be used as Comparator or
ADC inputs should be configured as an analog inputs. When a pin is configured as an analog input, its
weak pull-up, digital driver, and digital receiver are disabled. This process saves power and reduces noise
on the analog input. Pins configured as digital inputs may still be used by analog peripherals; however this
practice is not recommended. To configure a Port pin for digital input, write 0 to the corresponding bit in
register PnMDOUT, and write 1 to the corresponding Port latch (register Pn).

Additionally, all analog input pins should be configured to be skipped by the Crossbar (accomplished by
setting the associated bits in PNSKIP). Port input mode is set in the PNMDIN register, where a 1 indicates a
digital input, and a 0 indicates an analog input. All pins default to digital inputs on reset.

The output driver characteristics of the 1/0 pins are defined using the Port Output Mode registers (PnMD-
OUT). Each Port Output driver can be configured as either open drain or push-pull. This selection is
required even for the digital resources selected in the XBRn registers, and is not automatic. The only
exception to this are the SMBus (SDA, SCL, SDA1 and SCL1) pins, which are configured as open-drain
regardless of the PnMDOUT settings. When the WEAKPUD bit in XBR1 is 0, a weak pull-up is enabled for
all Port 1/0 configured as open-drain. WEAKPUD does not affect the push-pull Port I/O. Furthermore, the
weak pull-up is turned off on an output that is driving a 0 to avoid unnecessary power dissipation.

Registers XBR0 and XBR1 must be loaded with the appropriate values to select the digital /O functions
required by the design. Setting the XBARE bit in XBR1 to 1 enables the Crossbar. Until the Crossbar is
enabled, the external pins remain as standard Port I/O (in input mode), regardless of the XBRn Register
settings. For given XBRn Register settings, one can determine the 1/O pin-out using the Priority Decode
Table; as an alternative, the Configuration Wizard utility of the Silicon Labs IDE software will determine the
Port I/O pin-assignments based on the XBRn Register settings.

Important Note: The Crossbar must be enabled to use Ports PO, P1, P2, and P3 as standard Port I/O in
output mode. These Port output drivers are disabled while the Crossbar is disabled. Port 4 always func-
tions as standard GPIO.
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SFR Definition 20.10. PAMDOUT: Port 1 Output Mode

Bit 7 6 5 4 3 2 1 0
Name P1MDOUT[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xA5; SFR Page = All Pages
Bit Name Function
7:0 | PAMDOUT]7:0] | Output Configuration Bits for P1.7—P1.0 (respectively).

These bits are ignored if the corresponding bit in register PLMDIN is logic 0.
0: Corresponding P1.n Output is open-drain.
1: Corresponding P1.n Output is push-pull.

SFR Definition 20.11. P1SKIP: Port 1 Skip

Bit 7 6 5 4 3 2 1 0
Name P1SKIP[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xD5; SFR Page = All Pages
Bit Name Function
7:0 | P1SKIP[7:0] |Port 1 Crossbar Skip Enable Bits.

These bits select Port 1 pins to be skipped by the Crossbar Decoder. Port pins
used for analog, special functions or GPIO should be skipped by the Crossbar.
0: Corresponding P1.n pin is not skipped by the Crossbar.

1: Corresponding P1.n pin is skipped by the Crossbar.

SILICON LABS

Rev. 1.1 159




C8051F388/9/A/B

SFR Definition 21.4. SMBOCN: SMBus Control

Bit 7 6 5 4 3 2 1 0
Name | MASTERO | TXMODEO STAO STOO ACKRQO |ARBLOSTO| ACKO SI0
Type R R R/W R/W R R R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xCO; SFR Page = 0; Bit-Addressable
Bit Name Description Read Write
7 | MASTERO | SMBusO Master/Slave 0: SMBusO operating in N/A
Indicator. This read-only bit  |slave mode.
indicates when the SMBusO0 is |1: SMBusO0 operating in
operating as a master. master mode.
6 | TXMODEO |SMBusO Transmit Mode 0: SMBusO0 in Receiver N/A
Indicator. This read-only bit | Mode.
indicates when the SMBus0 is | 1: SMBusO0 in Transmitter
operating as a transmitter. Mode.
5 STAO SMBusO Start Flag. 0: No Start or repeated 0: No Start generated.
Start detected. 1: When Configured as a
1: Start or repeated Start | Master, initiates a START
detected. or repeated START.
4 STOO0 SMBusO Stop Flag. 0: No Stop condition 0: No STOP condition is
detected. transmitted.
1: Stop condition detected | 1: When configured as a
(if in Slave Mode) or Master, causes a STOP
pending (if in Master condition to be transmit-
Mode). ted after the next ACK
cycle.
Cleared by Hardware.
3 ACKRQO |[SMBus0 Acknowledge 0: No ACK requested N/A
Request. 1: ACK requested
2 |ARBLOSTO |SMBusO Arbitration Lost 0: No arbitration error. N/A
Indicator. 1: Arbitration Lost
1 ACKO SMBus0 Acknowledge. 0: NACK received. 0: Send NACK
1: ACK received. 1: Send ACK
0 SI0 SMBusO Interrupt Flag. 0: No interrupt pending 0: Clear interrupt, and ini-
This bit is set by hardware 1: Interrupt Pending tiate next state machine
under the conditions listed in event.
Table 15.3. SI0O must be 1: Force interrupt.
cleared by software. While SI10
is set, SCLO is held low and
the SMBusO is stalled.
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Table 21.5. SMBus Status Decoding: Hardware ACK Disabled (EHACK = 0) (Continued)

Valuesto g
Values Read Write |8 g
5 [ ) ) I 2
8lew =« |Oln Current SMbus State Typical Response Options n 0
S |5 8 |x|0Ofx <|0|X g =
T Oo(x |20 IOl ©
S o|lo|m|<g nn|<|iz G
< >
S 10010 | 0| 1 | x |Lost arbitration while attempt- Abort failed transfer. 010 | X| —
= ing a repeated START. Reschedule failed transfer. 1|0|X| 1110
c
Q itrati Abort failed transfer. O[O0 | X| —
8 0001 | o | 11x Lost arbitration due to a _
S detected STOP. Reschedule failed transfer. 1|0|X| 1110
p 0000 | 1 | 1 | x |Lost arbitration while transmit- Abort failed transfer. 0100 —
@ ting a data byte as master. Reschedule failed transfer. 1|0|0| 1110
Table 21.6. SMBus Status Decoding: Hardware ACK Enabled (EHACK =1)
Valuesto 2
Values Read Write | @ ‘g
o _ . T a
Sy oo 7 Current SMbus State Typical Response Options n 3
= o} 8 x|O|x < Ol X ‘>'<' —
B o|x|=2|0O ElE|O|lo 9
EARIEIS 2121= 8
11120 1o | 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. 1 X 1110
0| 0 | O |was transmitted; NACK X| —
_ received. Abort transfer.
(]
= Load next data byte into SMBO- | 0 | 0 | X | 1100
£ DAT.
§ End transfer with STOP. X| —
+ | 1100 i —
9 A master data or address byte E:gt:]r::tsrt:r:ggrh STOPandstart| 1 X
3 0|0 | 1 |was transmitted; ACK :
= received. Send repeated START. 1(0 1110
Switch to Master Receiver Mode 0|1 1000
(clear Sl without writing new data
to SMBODAT). Set ACK for initial
data byte.
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23. UART1

UART1 is an asynchronous, full duplex serial port offering a variety of data formatting options. A dedicated
baud rate generator with a 16-bit timer and selectable prescaler is included, which can generate a wide
range of baud rates (details in Section “23.1. Baud Rate Generator” on page 202). A received data FIFO
allows UART1 to receive up to three data bytes before data is lost and an overflow occurs.

UART1 has six associated SFRs. Three are used for the Baud Rate Generator (SBCON1, SBRLH1, and
SBRLL1), two are used for data formatting, control, and status functions (SCON1, SMOD1), and one is
used to send and receive data (SBUF1). The single SBUF1 location provides access to both the transmit
holding register and the receive FIFO. Writes to SBUF1 always access the Transmit Holding Register.
Reads of SBUF1 always access the first byte of the Receive FIFO; it is not possible to read data
from the Transmit Holding Register.

With UART1 interrupts enabled, an interrupt is generated each time a transmit is completed (TI1 is set in
SCONL1), or a data byte has been received (RI1 is set in SCON1). The UART1 interrupt flags are not
cleared by hardware when the CPU vectors to the interrupt service routine. They must be cleared manually
by software, allowing software to determine the cause of the UART1 interrupt (transmit complete or receive
complete). Note that if additional bytes are available in the Receive FIFO, the RI1 bit cannot be cleared by
software.

Baud Rate Generator DataSme?ning |" T*1
[H1 N
Owerflow == 1 = = | o= = N
Il Il e F%F ngFa * TX Holding
S0 . ! Registe
SYSCLK Timer (16-bit) ,| Pre-Scaler |°’|"’ & g Register
EM [1. 4- 12- '48'] Write to SBELIF1
&
| L
- =5 Control / Status Read of SBUF1
e T SCONT " RXFIFO
=y E% '_‘_‘_‘_‘_Eé {3DEEF}:I
¥
O RX
' p Logic —Rxt
LIART1
Intermupt
Figure 23.1. UARTL1 Block Diagram
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SFR Definition 23.2. SMOD1: UART1 Mode

Bit 7 6 5 4 3 2 1 0
Name | MCEL S1PTIL:0] PEL S1DL[L:0] XBE1 SBL1
Type | RW RIW RIW RIW RIW RIW
Reset 0 0 0 0 1 1 0 0

SFR Address = OXE5; SFR Page = All Pages
Bit Name Function
7 MCE1l |Multiprocessor Communication Enable.

0: RI will be activated if stop bit(s) are 1.

1: Rl will be activated if stop bit(s) and extra bit are 1 (extra bit must be enabled using
XBEL1).

Note: This function is not available when hardware parity is enabled.

6:5 | SIPT[1:0] | parity Type Bits.
00: Odd

01: Even

10: Mark

11: Space

4 PE1  |Parity Enable.

This bit activates hardware parity generation and checking. The parity type is selected
by bits S1PT1-0 when parity is enabled.

0: Hardware parity is disabled.

1: Hardware parity is enabled.

3:2 | S1DL[1:0] | Data Length.
00: 5-bit data
01: 6-bit data
10: 7-bit data
11: 8-bit data

1 XBEl |Extra Bit Enable.

When enabled, the value of TBX1 will be appended to the data field.
0: Extra Bit Disabled.
1: Extra Bit Enabled.

0 SBL1 |stop Bit Length.

0: Short—Stop bit is active for one bit time.
1: Long—Stop bit is active for two bit times (data length = 6, 7, or 8 bits), or 1.5 bit times
(data length = 5 bits).
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SFR Definition 23.6. 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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25.5.2. 8-bit Timers with Auto-Reload

When T5SPLIT is 1 and T5CE = 0, Timer 5 operates as two 8-bit timers (TMR5H and TMR5L). Both 8-bit
timers operate in auto-reload mode as shown in Figure 25.15. TMR5RLL holds the reload value for
TMR5L; TMR5RLH holds the reload value for TMR5H. The TR5 bit in TMR5CN handles the run control for
TMR5H. TMR5L 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 5 Clock Select bits (TSMH and T5ML in CKCON1) select either SYSCLK or
the clock defined by the Timer 5 External Clock Select bit (TSXCLK in TMR5CN), as follows:

T5MH T5XCLK | TMR5H Clock Source T5ML T5XCLK | TMR5L Clock Source
0 0 SYSCLK/12 0 0 SYSCLK/12
0 1 External Clock/8 0 1 External Clock/8
1 X SYSCLK 1 X SYSCLK

The TF5H bit is set when TMR5H overflows from OxFF to 0x00; the TF5L bit is set when TMR5L overflows
from OxFF to 0x00. When Timer 5 interrupts are enabled, an interrupt is generated each time TMR5H over-
flows. If Timer 5 interrupts are enabled and TF5LEN (TMR5CN.5) is set, an interrupt is generated each
time either TMR5L or TMR5H overflows. When TF5LEN is enabled, software must check the TF5H and
TF5L flags to determine the source of the Timer 5 interrupt. The TF5H and TF5L interrupt flags are not
cleared by hardware and must be manually cleared by software.

CHZOHN
LIHL TMRSRLUH |4 i
SYSCLK/ 12 — 0 ]
‘{_\ — To ADC
; {
External Clock / 8 —J Tl _ —
) T e R ) -
L S
| | BRI
SYSOLK . [ TERCLK |
TOLE | TMRSL

\Ne_ =/

Figure 25.15. Timer 5 8-Bit Mode Block Diagram
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26.3.2. Software Timer (Compare) Mode

In Software Timer mode, the PCA counter/timer value is compared to the module's 16-bit capture/compare
register (PCAOCPHn and PCAOCPLn). When a match occurs, the Capture/Compare Flag (CCFn) in
PCAOCN is set to logic 1. An interrupt request is generated if the CCFn interrupt for that module is
enabled. The CCFn bit is not automatically cleared by hardware when the CPU vectors to the interrupt ser-
vice routine, and must be cleared by software. Setting the ECOMn and MATn bits in the PCAOCPMn regis-

ter enables Software Timer mode.

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.

Wt b
FLADCFLR (%]
W 10
oA, e
1
PCAOCH
A & E
PCADCPLR PCADCPHN F L
1 ) F|F|F|F|
E{ndnin| n 403210
In
¥ | OO | O 0« ll ll . )
v o T
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Figure 26.5. PCA Software Timer Mode Diagram
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