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Figure 4.1. TQFP-48 Pinout Diagram (Top View)
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complete Port I/O configuration details. The TEMPE bit in register REFOCN enables/disables the tempera-
ture sensor. While disabled, the temperature sensor defaults to a high impedance state and any ADCO
measurements performed on the sensor result in meaningless data.

SFR Definition 7.1. REFOCN: Reference Control

SFR Page: all pages
SFR Address: 0xD1

R R R R R/W R/W R/W R/W Reset Value
- - - - REFSL TEMPE BIASE REFBE | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits 7-4: UNUSED. Read = 0000b; Write = don't care.
Bit 3: REFSL: Voltage Reference Select.
This bit selects the source for the internal voltage reference.
0: VREF pin used as voltage reference.
1: Vpp used as voltage reference.
Bit 2: TEMPE: Temperature Sensor Enable Bit.
0: Internal Temperature Sensor off.
1: Internal Temperature Sensor on.
Bit 1: BIASE: Internal Analog Bias Generator Enable Bit.
0: Internal Bias Generator off.
1: Internal Bias Generator on.
Bit O: REFBE: Internal Reference Buffer Enable Bit.
0: Internal Reference Buffer disabled.
1: Internal Reference Buffer enabled. Internal voltage reference driven on the VREF pin.
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Figure 8.3. Comparator Hysteresis Plot

The Comparator hysteresis is software-programmable via the Comparator Control registers CPTOCN and
CPT1CN. 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 Bits3-0 in the Comparator Control registers CPTOCN
and CPT1CN (shown in SFR Definition 8.1 and SFR Definition 8.4). The amount of negative hysteresis
voltage is determined by the settings of the CPOHYN and CP1HYN bits. As shown in Figure 8.3, settings of
20, 10 or 5 mV of negative hysteresis can be programmed, or negative hysteresis can be disabled. In a
similar way, the amount of positive hysteresis is determined by the setting the CPOHYP and CP1HYP bits.

Comparator interrupts can be generated on both rising-edge and falling-edge output transitions. (For Inter-
rupt enable and priority control, see Section “10. Interrupt Handler” on page 107). The CPOFIF or CP1FIF
flag is set to logic ‘1’ upon a Comparator falling-edge occurrence, and the CPORIF or CP1RIF 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 CPORIE or CP1RIE to a logic ‘1'.
The Comparator falling-edge interrupt mask is enabled by setting CPOFIE or CP1FIE to a logic ‘1.

The output state of the Comparator can be obtained at any time by reading the CPOOUT or CP10OUT bit.
The Comparator is enabled by setting the CPOEN or CP1EN bit to logic ‘1’, and is disabled by clearing this
bit to logic ‘0.

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 ‘0’ a short time after the comparator is
enabled or its mode bits have been changed. This Power Up Time is specified in Table 8.1 on page 79.
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On exit from the PCA interrupt service routine, the CIP-51 will return to the ADCO Window Comparator
ISR. On execution of the RETI instruction, SFR Page 0x00 used to access the PCA registers will be auto-
matically popped off of the SFR Page Stack, and the contents of the SFRNEXT register will be moved to
the SFRPAGE register. Software in the ADCO ISR can continue to access SFR’s as it did prior to the PCA
interrupt. Likewise, the contents of SFRLAST are moved to the SFRNEXT register. Recall this was the

SFR Page value 0xOF being used to access OSCICN before the ADCO interrupt occurred. See Figure 9.7
below.

SFR Page 0x00
Automatically

popped off of the
stack on return from

interrupt
0x00
< » SFRPAGE
SFRNEXT (ADCO)
popped to
SFRPAGE OxOF
« » SFRNEXT
(OSCICN)
SFRLAST L
popped to (
SFRNEXT
SFRLAST

Figure 9.7. SFR Page Stack Upon Retrn From PCA Interrupt
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SFR Definition 10.2. IP: Interrupt Priority

SFR Page: all pages

SFR Address: 0xB8 (bit addressable)
R R/W R/W R/IW R/W R/W R/IW R/IW Reset Value
- PSPIO PT2 PSO ‘ PT1 ‘ PX1 PTO PX0 10000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bit 7: UNUSED. Read = 1b, Write = don't care.
Bit 6: PSPI0: Serial Peripheral Interface (SPIO) Interrupt Priority Control.
This bit sets the priority of the SPI0 interrupt.
0: SPIO0 interrupt set to low priority level.
1: SPIO interrupt set to high priority level.
Bit 5: PT2: Timer 2 Interrupt Priority Control.
This bit sets the priority of the Timer 2 interrupt.
0: Timer 2 interrupt set to low priority level.
1: Timer 2 interrupt set to high priority level.
Bit 4: PS0: UARTO Interrupt Priority Control.
This bit sets the priority of the UARTO interrupt.
0: UARTO interrupt set to low priority level.
1: UARTO interrupt set to high priority level.
Bit 3: PT1: Timer 1 Interrupt Priority Control.
This bit sets the priority of the Timer 1 interrupt.
0: Timer 1 interrupt set to low priority level.
1: Timer 1 interrupt set to high priority level.
Bit 2: PX1: External Interrupt 1 Priority Control.
This bit sets the priority of the External Interrupt 1 interrupt.
0: External Interrupt 1 set to low priority level.
1: External Interrupt 1 set to high priority level.
Bit 1: PTO: Timer O Interrupt Priority Control.
This bit sets the priority of the Timer O interrupt.
0: Timer O interrupt set to low priority level.
1: Timer O interrupt set to high priority level.
Bit O: PXO0: External Interrupt O Priority Control.
This bit sets the priority of the External Interrupt O interrupt.
0: External Interrupt O set to low priority level.
1: External Interrupt O set to high priority level.
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11.3. Operating in Multiply and Accumulate Mode

MACO operates in Multiply and Accumulate (MAC) mode when the MACOMS bit (MACOCF.0) is cleared to
‘0’. When operating in MAC mode, MACO performs a 16-by-16 bit multiply on the contents of the MACOA
and MACOB registers, and adds the result to the contents of the 40-bit MACO accumulator. Figure 11.4
shows the MACO pipeline. There are three stages in the pipeline, each of which takes exactly one SYSCLK
cycle to complete. The MAC operation is initiated with a write to the MACOBL register. After the MACOBL
register is written, MACOA and MACOB are multiplied on the first SYSCLK cycle. During the second stage
of the MACO pipeline, the results of the multiplication are added to the current accumulator contents, and
the result of the addition is stored in the MACO accumulator. The status flags in the MACOSTA register are
set after the end of the second pipeline stage. During the second stage of the pipeline, the next multiplica-
tion can be initiated by writing to the MACOBL register, if it is desired. The rounded (and optionally, satu-
rated) result is available in the MACORNDH and MACORNDL registers at the end of the third pipeline
stage. If the MACOCA bit (MACOCF.3) is set to ‘1’ when the MAC operation is initiated, the accumulator
and all MACOSTA flags will be cleared during the next cycle of the controller’s clock (SYSCLK). The
MACOCA bit will clear itself to ‘0’ when the clear operation is complete.

MACO Operation Accumulator Rounded Results
Begins Results Available Available

 Write | .
MACOBL | Multiply Add Round

Multiply Add Round

Next MACO
Operation May
Be Initiated
Here

Figure 11.4. MACO Pipeline

11.4. Operating in Multiply Only Mode

MACO operates in Multiply Only mode when the MACOMS bit (MACOCF.0) is set to ‘1. Multiply Only mode
is identical to Multiply and Accumulate mode, except that the multiplication result is added with a value of
zero before being stored in the MACO accumulator (i.e. it overwrites the current accumulator contents).
The result of the multiplication is available in the MACO accumulator registers at the end of the second
MACO pipeline stage (two SYSCLKs after writing to MACOBL). As in MAC mode, the rounded result is
available in the MACO Rounding Registers after the third pipeline stage. Note that in Multiply Only mode,
the MACOHO flag is not affected.

11.5. Accumulator Shift Operations

MACO contains a 1-bit arithmetic shift function which can be used to shift the contents of the 40-bit accu-
mulator left or right by one bit. The accumulator shift is initiated by writing a ‘1’ to the MACOSC bit
(MACOCE.5), and takes one SYSCLK cycle (the rounded result is available in the MACO Rounding Regis-
ters after a second SYSCLK cycle, and MACOSC is cleared to ‘0’). The direction of the arithmetic shift is
controlled by the MACOSD bit (MACOCF.4). When this bit is cleared to ‘0’, the MACO accumulator will shift
left. When the MACOSD bit is set to ‘1’, the MACO accumulator will shift right. Right-shift operations are
sign-extended with the current value of bit 39. Note that the status flags in the MACOSTA register are not
affected by shift operations.

®
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The replacement algorithm is selected with the Cache Algorithm bit, CHALGM (CCHOTN.3). When
CHALGM is cleared to ‘0", the cache will use the rebound algorithm to replace cache locations. The
rebound algorithm replaces locations in order from the beginning of cache memory to the end, and then
from the end of cache memory to the beginning. When CHALGM is set to ‘1’, the cache will use the
pseudo-random algorithm to replace cache locations. The pseudo-random algorithm uses a pseudo-ran-
dom number to determine which cache location to replace. The cache can be manually emptied by writing
a ‘1’ to the CHFLUSH bit (CCHOCN.4).

Valid
Bit Address Data
Prefetch Data { [VL || LINEARTAG || LINEAR SLOT
VO TAG 0 SLOTO
V1 TAG 1 SLOT1
V2 TAG 2 SLOT 2

SLOT = 4 Instruction
Data Bytes

Cache Data
V27 TAG 27 SLOT 27
V28 TAG 28 SLOT 28
V29 TAG 29 SLOT 29
V30 TAG 30 SLOT 30
V31 TAG 31 SLOT 31
Al4 A2 AL A0 (oo oo
oo |! Byte O :
! I
ol|1|! Byte 1 I
TAG = 13 MSBs of Absolute FLASH Address ! I
1|0 : Byte 2 :
1|1 Byte 3 !
! I
! I
: I
L |

Figure 14.2. Branch Target Cache Organization

14.2. Cache and Prefetch Optimization

By default, the branch target cache is configured to provide code speed improvements for a broad range of
circumstances. In most applications, the cache control registers should be left in their reset states.
Sometimes it is desirable to optimize the execution time of a specific routine or critical timing loop. The
branch target cache includes options to exclude caching of certain types of data, as well as the ability to
pre-load and lock time-critical branch locations to optimize execution speed.

The most basic level of cache control is implemented with the Cache Miss Penalty Threshold bits,
CHMSTH (CCHOTN.1-0). If the processor is stalled during a prefetch operation for more clock cycles than
the number stored in CHMSTH, the requested data will be cached when it becomes available. The
CHMSTH bits are set to zero by default, meaning that any time the processor is stalled, the new data will
be cached. If, for example, CHMSTH is equal to 2, any cache miss causing a delay of 3 or 4 clock cycles
will be cached, while a cache miss causing a delay of 1-2 clock cycles will not be cached.
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15.6.2.3.8-bit MOVX with Bank Select: EMIOCF[4:2] = ‘010'.

Muxed 8-bit WRITE with Bank Select

ADDRI[15:8] P3.4-P4.3 EMIF ADDRESS (8 MSBs) from EMIOCN P3.4-P4.3
AD[7:0] P1 IS ARDRZSS () E2) el EMIF WRITE DATA P1
RO or R1
<_TALEH4>’<;TALEL_>

ALE P0.0 \ P0.0

< T >le—T —>

WDS WDH
T T T

«— ACS_><<_ ACW —P€—— ACH—P]
IWR P4.5 \ / P45
IRD P4.4 P4.4

Muxed 8-bit READ with Bank Select
ADDRI[15:8]  P3.4-P4.3 EMIF ADDRESS (8 MSBs) from EMIOCN P3.4-P4.3
AD[7:0] P1 S AEBREES (@ LR e |/ EMIF READ DATA P1
RO or R1
T T
€ ALEHA"H ALEL —P T —«—T
RDS RDH
ALE P0.0 \ P0.0
T T T

i ACS_>’<_ ACW —P1€—— ACH —P
/IRD P4.4 \ / P4.4
IWR P4.5 P4.5

Figure 15.9. Multiplexed 8-bit MOVX with Bank Select Timing
®
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SFR Definition 16.4. CLKSEL: System Clock Selection

SFR Page: F
SFR Address: Ox8F

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
Reserved | Reserved | CLKDIV1 | CLKDIVO | Reserved | CLKSL2 | CLKSL1 | CLKSLO |00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO

Bits 7-6: RESERVED. Read = 00b. Must Write 00b.
Bits 5—4: CLKDIV1-0: Output SYSCLK Divide Factor.
These bits can be used to pre-divide SYSCLK before it is output to a port pin through the
crossbar.
00: Output will be SYSCLK.
01: Output will be SYSCLK/2.
10: Output will be SYSCLK/4.
11: Output will be SYSCLK/8.
See Section “17. Port Input/Output” on page 182 for more details about routing this output to
a port pin.
Bit 3: RESERVED. Read = Ob. Must Write Ob.
Bits 2—0: CLKSL2-0: System Clock Source Select Bits.
000: SYSCLK derived from the high-frequency Internal Oscillator, and scaled as per the
IFCN bits in OSCICN.
001: SYSCLK derived from the External Oscillator circuit.
010: SYSCLK derived from the low-frequency Internal Oscillator, and scaled as per the
OSCLD bits in OSCLCN.
011: RESERVED.
100: SYSCLK derived from the PLL.
101-11x: RESERVED.
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16.8.3. Poweri

ng on and Initializing the PLL

To set up and use the PLL as the system clock after power-up of the device, the following procedure
should be implemented:

Step 1.
Step 2.
Step 3.

Step 4.
Step 5.
Step 6.

Step 7.

Step 8.
Step 9.
Step 10.
Step 11.
Step 12.

Ensure that the reference clock to be used (internal or external) is running and stable.
Set the PLLSRC bit (PLLOCN.2) to select the desired clock source for the PLL.
Program the Flash read timing bits, FLRT (FLSCL.5-4) to the appropriate value for the
new clock rate (see Section “13. Flash Memory” on page 135).
Enable power to the PLL by setting PLLPWR (PLLOCN.O) to ‘1’.
Program the PLLODIV register to produce the divided reference frequency to the PLL.
Program the PLLLP3-0 bits (PLLOFLT.3-0) to the appropriate range for the divided
reference frequency.
Program the PLLICO1-0 bits (PLLOFLT.5-4) to the appropriate range for the PLL output
frequency.
Program the PLLOMUL register to the desired clock multiplication factor.
Wait at least 5 s, to provide a fast frequency lock.

Enable the PLL by setting PLLEN (PLLOCN.1) to ‘1’.

Poll PLLLCK (PLLOCN.4) until it changes from ‘0’ to ‘1".

Switch the System Clock source to the PLL using the CLKSEL register.

If the PLL characteristics need to be changed when the PLL is already running, the following procedure
should be implemented:

Step 1.
Step 2.

Step 3.
Step 4.

Step 5.
Step 6.
Step 7.

Step 8.

Step 9.

Step 10.
Step 11.
Step 12.
Step 13.

The system clock should first be switched to either the internal oscillator or an external
clock source that is running and stable, using the CLKSEL register.
Ensure that the reference clock to be used for the new PLL setting (internal or external) is
running and stable.
Set the PLLSRC bit (PLLOCN.2) to select the new clock source for the PLL.
If moving to a faster frequency, program the Flash read timing bits, FLRT (FLSCL.5-4) to
the appropriate value for the new clock rate (see Section “13. Flash Memory” on
page 135).
Disable the PLL by setting PLLEN (PLLOCN.1) to ‘0'.
Program the PLLODIV register to produce the divided reference frequency to the PLL.
Program the PLLLP3-0 bits (PLLOFLT.3-0) to the appropriate range for the divided
reference frequency.
Program the PLLICO1-0 bits (PLLOFLT.5-4) to the appropriate range for the PLL output
frequency.
Program the PLLOMUL register to the desired clock multiplication factor.
Enable the PLL by setting PLLEN (PLLOCN.1) to ‘1’.
Poll PLLLCK (PLLOCN.4) until it changes from ‘0’ to ‘1".
Switch the System Clock source to the PLL using the CLKSEL register.
If moving to a slower frequency, program the Flash read timing bits, FLRT (FLSCL.5-4)
to the appropriate value for the new clock rate (see Section “13. Flash Memory” on
page 135). Important Note: Cache reads, cache writes, and the prefetch engine
should be disabled whenever the FLRT bits are changed to a lower setting.
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Figure 17.2. Port 1/0O Cell Block Diagram
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Figure 18.4 shows the typical SCL generation described by Equation 18.2. Notice that T,y is typically
twice as large as T . 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 18.1.

Timer Source

Overflows

A O R O B O

T

Thiigh SCL High Timeout

Low

Figure 18.4. 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 18.2 shows the min-
imum setup and hold times for the two EXTHOLD settings. Setup and hold time extensions are typically
necessary when SYSCLK is above 10 MHz.

Table 18.2. Minimum SDA Setup and Hold Times

EXTHOLD Minimum SDA Setup Time Minimum SDA Hold Time
Tiow — 4 System clocks

0 or 3 system clocks

1 system clock + s/w delay*
1 11 system clocks 12 system clocks

*Note: Setup Time for ACK bit transmissions and the MSB of all data transfers. The s/w
delay occurs between the time SMBODAT or ACK is written and when Sl is cleared.
Note that if Sl is cleared in the same write that defines the outgoing ACK value, s/w
delay is zero.

With the SMBTOE bit set, Timer 3 should be configured to overflow after 25 ms in order to detect SCL low
timeouts (see Section “18.3.3. SCL Low Timeout” on page 202). The SMBus interface will force Timer 3 to
reload while SCL is high, and allow Timer 3 to count when SCL is low. The Timer 3 interrupt service routine
should be used to reset SMBus communication by disabling and re-enabling the SMBus.

SMBus Free Timeout detection can be enabled by setting the SMBFTE bit. When this bit is set, the bus will
be considered free if SDA and SCL remain high for more than 10 SMBus clock source periods (see
Figure 18.4). When a Free Timeout is detected, the interface will respond as if a STOP was detected (an
interrupt will be generated, and STO will be set).
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19.1. Enhanced Baud Rate Generation

The UARTO baud rate is generated by Timer 1 in 8-bit auto-reload mode. The TX clock is generated by
TL1; the RX clock is generated by a copy of TL1 (shown as RX Timer in Figure 19.2), which is not user-
accessible. Both TX and RX Timer overflows are divided by two to generate the TX and RX baud rates.
The RX Timer runs when Timer 1 is enabled, and uses the same reload value (TH1). However, an
RX Timer reload is forced when a START condition is detected on the RX pin. This allows a receive to
begin any time a START is detected, independent of the TX Timer state.

Timer 1 UART

TL1 Overflow . 2 » TX Clock
ﬁ‘

TH1

Start
Detected ’@
Overflow .
2

RX Timer -

p RX Clock

Figure 19.2. UARTO Baud Rate Logic

Timer 1 should be configured for Mode 2, 8-bit auto-reload (see Section “21.1.3. Mode 2: 8-bit
Counter/Timer with Auto-Reload” on page 247). The Timer 1 reload value should be set so that overflows
will occur at two times the desired UART baud rate frequency. Note that Timer 1 may be clocked by one of
six sources: SYSCLK, SYSCLK /4, SYSCLK /12, SYSCLK /48, the external oscillator clock /8, or an
external input T1. For any given Timer 1 clock source, the UARTO baud rate is determined by
Equation 19.1-A and Equation 19.1-B.

A)  UatBaudRate = %x T1 Overflow Rate

TlCLK

B = —
)  T1 Overflow Rate 8 THI

Equation 19.1. UARTO Baud Rate

Where Tl g is the frequency of the clock supplied to Timer 1, and T1H is the high byte of Timer 1 (reload
value). Timer 1 clock frequency is selected as described in Section “21. Timers” on page 245. A quick ref-
erence for typical baud rates and system clock frequencies is given in Table 19.1 through Table 19.6. Note
that the internal oscillator may still generate the system clock when the external oscillator is driving Timer
1.
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21.1. Timer O and Timer 1

Each timer is implemented as a 16-bit register accessed as two separate bytes: a low byte (TLO or TL1)
and a high byte (THO or TH1). The Counter/Timer Control register (TCON) is used to enable Timer 0 and
Timer 1 as well as indicate status. Timer O interrupts can be enabled by setting the ETO bit in the IE regis-
ter (Section “10.4. Interrupt Register Descriptions” on page 109); Timer 1 interrupts can be enabled by set-
ting the ET1 bit in the IE register (Section 10.4). Both counter/timers operate in one of four primary modes
selected by setting the Mode Select bits TIM1-TOMO in the Counter/Timer Mode register (TMOD). Each
timer can be configured independently. Each operating mode is described below.

21.1.1. Mode 0O: 13-bit Counter/Timer

Timer 0 and Timer 1 operate as 13-bit counter/timers in Mode 0. The following describes the configuration
and operation of Timer 0. However, both timers operate identically, and Timer 1 is configured in the same
manner as described for Timer 0.

The THO register holds the eight MSBs of the 13-bit counter/timer. TLO holds the five LSBs in bit positions
TLO.4-TLO.0. The three upper bits of TLO (TLO.7-TLO0.5) are indeterminate and should be masked out or
ignored when reading. As the 13-bit timer register increments and overflows from Ox1FFF (all ones) to
0x0000, the timer overflow flag TFO (TCON.5) is set and an interrupt will occur if Timer O interrupts are
enabled.

The C/TO bit (TMOD.2) selects the counter/timer's clock source. When C/TO0 is set to logic ‘1’, high-to-low
transitions at the selected Timer O input pin (TO) increment the timer register (Refer to Section
“17.1. Priority Crossbar Decoder” on page 184 for information on selecting and configuring external 1/0
pins). Clearing C/T selects the clock defined by the TOM bit (CKCON.3). When TOM is set, Timer 0 is
clocked by the system clock. When TOM is cleared, Timer 0 is clocked by the source selected by the Clock
Scale bits in CKCON (see SFR Definition 21.3).

Setting the TRO bit (TCON.4) enables the timer when either GATEO (TMOD.3) is logic ‘0’ or the input signal
/INTO is active as defined by bit INOPL in register ITOLCF (see SFR Definition 10.7). Setting GATEO to ‘1’
allows the timer to be controlled by the external input signal /INTO (see Section “10.4. Interrupt Register
Descriptions” on page 109), facilitating pulse width measurements

TRO GATEO /INTO Counter/Timer
0 X X Disabled
1 0 X Enabled
1 1 0 Disabled
1 1 1 Enabled
Note: X =Don't Care

Setting TRO does not force the timer to reset. The timer registers should be loaded with the desired initial
value before the timer is enabled.

TL1 and TH1 form the 13-bit register for Timer 1 in the same manner as described above for TLO and THO.
Timer 1 is configured and controlled using the relevant TCON and TMOD bits just as with Timer 0. The
input signal /INT1 is used with Timer 1; the /INT1 polarity is defined by bit IN1PL in register ITO1CF (see
SFR Definition 10.7).
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21.3. Timer 3

Timer 3 is a 16-bit timer formed by two 8-bit SFRs: TMR3L (low byte) and TMR3H (high byte). Timer 3 may
operate in 16-bit auto-reload mode or (split) 8-bit auto-reload mode. The T3SPLIT bit (TMR3CN.3) defines
the Timer 3 operation mode.

Timer 3 may be clocked by the system clock, the system clock divided by 12, or the external oscillator
source divided by 8. The external clock mode is ideal for real-time clock (RTC) functionality, where the
internal oscillator drives the system clock while Timer 3 (and/or the PCA) is clocked by an external preci-
sion oscillator. Note that the external oscillator source divided by 8 is synchronized with the system clock.

21.3.1. 16-bit Timer with Auto-Reload

When T3SPLIT (TMR3CN.3) is zero, Timer 3 operates as a 16-bit timer with auto-reload. Timer 3 can be
clocked by SYSCLK, SYSCLK divided by 12, or the external oscillator clock source divided by 8. As the
16-bit timer register increments and overflows from OXFFFF to 0x0000, the 16-bit value in the Timer 3
reload registers (TMR3RLH and TMR3RLL) is loaded into the Timer 3 register as shown in Figure 21.6,
and the Timer 3 High Byte Overflow Flag (TMR3CN.7) is set. If Timer 3 interrupts are enabled (if EIEL.7 is
set), an interrupt will be generated on each Timer 3 overflow. Additionally, if Timer 3 interrupts are enabled
and the TF3LEN bit is set (TMR3CN.5), an interrupt will be generated each time the lower 8 bits (TMR3L)
overflow from OxFF to 0x00.

CKCON

T|T|T|T|T(T|S|S

3|3(2|2|1|0|C|C

T3XCLK M[M[MIM[M|M[A [A

l H|L[H|L 1|0

SYSCLK /12 —— 0 l To ADC
10
TR3 TCLK
External Clock /8 —— 1 TMR3L TMR3H Tl"ig'l-.' Interrupt
TF3LEN

z
[}
. R & [[TF3CEN
SYSCLK 1 TT TT S s R
= —

T3XCLK

TMR3RLL | TMR3RLH

A

Reload

Figure 21.6. Timer 3 16-Bit Mode Block Diagram
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22.2.2. Software Timer (Compare) Mode

In Software Timer mode, the PCAO counter/timer is compared to the module's 16-bit capture/compare reg-
ister (PCAOCPHN and PCAOCPLnN). When a match occurs, the Capture/Compare Flag (CCFn) in PCAOCN
is set to logic ‘1’ and an interrupt request is generated if CCF interrupts are enabled. The CCFn bit is not
automatically cleared by hardware when the CPU vectors to the interrupt service routine, and must be
cleared by software. Setting the ECOMn and MATnh bits in the PCAOCPMn register enables Software
Timer mode.

Important Note About Capture/Compare Registers: When writing a 16-bit value to the PCAO Capture/
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'.

Write to
PCAOCPLN 0
Reset
PCA
Write to ] Interrupt
PCAOCPHN E >
1
{PCAOCPMn / N
P|E|CICIM|T|P|E PCAOCN
W|C|A[A[A[O|W|C C|C|C|C|C|C|C|C
M[o[P|P|T|G|M|C FIR|C|C|C|C|C|C
e PCAOCPLN PCAOCPHnN clelelFlElE
6|ninin n 5(4(3(2|1]|0
n
x| 00| 00X N ,
v o T
Enable > 16-bit Comparator Match o/ol
AN PN
PCA
R PCAOL PCAOH
Figure 22.5. PCA Software Timer Mode Diagram
®
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Table 22.3. Watchdog Timer Timeout Intervals?

System Clock (Hz) PCAOCPL5 Timeout Interval (ms)
24,500,000 255 32.1
24,500,000 128 16.2
24,500,000 32 4.1
18,432,000 255 42.7
18,432,000 128 215
18,432,000 32 55
11,059,200 255 71.1
11,059,200 128 35.8
11,059,200 32 9.2
3,062,5002 255 257
3,062,500 128 129.5
3,062,5002 32 33.1

191,406 255 4109

191,406 128 2070

191,406 32 530

32,000 255 24576

32,000 128 12384

32,000 32 3168
Notes:

1. Assumes SYSCLK/12 as the PCA clock source, and a PCAOL value
of 0x00 at the update time.
Internal oscillator reset frequency.

2.
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C2 Register Definition 24.3. REVID: C2 Revision ID

C2 Address:  0x01 Reset Value

\ \ | \ \ | \ | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

This read-only register returns the 8-bit revision ID: 0x00 (Revision A), 0x01 (Revision B), or 0x02
(Revision C).

C2 Register Definition 24.4. FPCTL: C2 Flash Programming Control

C2 Address:  0x02 Reset Value
| | | | | | | | | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits7—-0 FPCTL: Flash Programming Control Register.
This register is used to enable Flash programming via the C2 interface. To enable C2 Flash
programming, the following codes must be written in order: 0x02, 0x01. Note that once C2
Flash programming is enabled, a system reset must be issued to resume normal operation.

C2 Register Definition 24.5. FPDAT: C2 Flash Programming Data

C2 Address: 0xB4 Reset Value

\ \ | \ \ | \ | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits7—0: FPDAT: C2 Flash Programming Data Register.
This register is used to pass Flash commands, addresses, and data during C2 Flash
accesses. Valid commands are listed below.

Code Command
0x06 |Flash Block Read

0x07 |Flash Block Write

0x08 |Flash Page Erase

0x03 | Device Erase
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DOCUMENT CHANGE LIST

Revision 0.1 to Revision 0.2

Updated specification tables with most recently available characterization data.

Fixed an error with the SYSCLK specification in Table 3.1, “Global Electrical Characteristics,” on
page 33.

Corrected the name of the PMAT bit in SFR Definition 10.2. IP: Interrupt Priority.

Corrected the reset value for SFR Definition 22.2. PCAOMD: PCAO Mode.

Revision 0.2 to Revision 1.0

Updated specification tables with characterization data.

Fixed Table 1.1, “Product Selection Guide,” on page 19 to reflect the correct number of Port I/O pins
for the C8051F361/2/4/5.

Updated Section “10. Interrupt Handler” on page 107.

- Added note describing EA change behavior when followed by single cycle instruction.
Updated SFR Definition 11.1

- Changed the MACOSC (MACOCEF.5) bit description to correctly refer to the MACOSD bit.
Updated SFR Definition 15.2.

- Changed the EMIOCF description to properly describe the 1k XRAM boundaries.

Added Table 16.2, “Internal Low Frequency Oscillator Electrical Characteristics,” on page 171.
Updated SFR Definition 16.9:

- Specified that the undefined states for PLLLP3-0 are RESERVED.

Added Table 19.7 and Table 19.8 on page 231 for UART Baud Rates when using the PLL.
Updated Table 22.1, “PCA Timebase Input Options,” on page 263:

- Specified that the undefined states of CPS2—-0 are RESERVED.

Added Revision B to “Revision Specific Behavior” on page 279.

Revision 1.0 to Revision 1.1

Updated ordering table with Revision C part numbers.

Updated Figure 17.2. 'Port I/O Cell Block Diagram’ on page 183 to refer to VDD instead of VIO.
Added Revision C to “Revision Specific Behavior” on page 279.

Added Revision C to the REVID C2 register in C2 Register Definition 24.3.

Updated “Digital Supply Current (Stop Mode, shutdown)” typical value in Table 3.1, “Global Electrical
Characteristics,” on page 33.

Updated “Missing Clock Detector Timeout” typical value in Table 12.1, “Reset Electrical Characteris-
tics,” on page 134.
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