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2. Absolute Maximum Ratings

Table 2.1. Absolute Maximum Ratings*

Parameter Conditions Min Typ Max Units

Ambient temperature under bias -55 — 125 °C
Storage Temperature —65 — 150 °C
Voltage on any Port I/0O Pin or RST with respect to -0.3 — 5.8 Vv
GND

Voltage on Vpp with respect to GND -0.3 — 4.2 \Y
Maximum Total current through Vpp and GND — — 500 mA
Maximum output current sunk by RST or any Port pin — — 100 mA

*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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SFR Definition 8.2. DPH: Data Pointer High Byte

R/IW R/IW R/W R/IW R/IW R/IW R/IW R/W Reset Value
\ \ \ \ | | | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0x83

Bits7—-0: DPH: Data Pointer High.
The DPH register is the high byte of the 16-bit DPTR. DPTR is used to access indirectly
addressed Flash memory.

SFR Definition 8.3. SP: Stack Pointer

R/IW R/IW R/IW R/IW R/IW R/IW R/IW R/IW Reset Value
| | | | \ \ 00000111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0x81

Bits7-0: SP: Stack Pointer.
The Stack Pointer holds the location of the top of the stack. The stack pointer is incremented
before every PUSH operation. The SP register defaults to 0x07 after reset.
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SFR Definition 8.5. ACC: Accumulator

R/W R/W R/W R/IW R/W R/W R/W R/IW Reset Value
ACC.7 | ACC6 | ACC5 | ACC4 | ACC3 | ACC2 | ACC.1 | ACC.0 |00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0O  SFR Address:
(bit addressable)  OXEOQ
Bits7-0: ACC: Accumulator.
This register is the accumulator for arithmetic operations.
SFR Definition 8.6. B: B Register
R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
B.7 B.6 B.5 B.4 B3 | B2 B.1 B.0 | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
(bit addressable) OxFO

Bits7—0: B: B Register.
This register serves as a second accumulator for certain arithmetic operations.
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8.3.2. External Interrupts

The /INTO and /INT1 external interrupt sources are configurable as active high or low, edge or level sensi-
tive. The INOPL (/INTO Polarity) and IN1PL (/INT1 Polarity) bits in the ITOLCF register select active high or
active low; the ITO and IT1 bits in TCON (Section “15.1. Timer 0 and Timer 1” on page 143) select level
or edge sensitive. The table below lists the possible configurations.

ITO |INOPL /INTO Interrupt ITL |IN1PL /INT1 Interrupt

1 0 |Active low, edge sensitive 1 0 |Active low, edge sensitive
1 1 |Active high, edge sensitive 1 1 | Active high, edge sensitive
0 0 |Active low, level sensitive 0 0 |Active low, level sensitive
0 1 |Active high, level sensitive 0 1 | Active high, level sensitive

/INTO and /INT1 are assigned to Port pins as defined in the ITOLCF register (see SFR Definition 8.11).
Note that /INTO and /INTO Port pin assignments are independent of any Crosshar assignments. /INTO and
/INT1 will monitor their assigned Port pins without disturbing the peripheral that was assigned the Port pin
via the Crossbar. To assign a Port pin only to /INTO and/or /INT1, configure the Crossbar to skip the
selected pin(s). This is accomplished by setting the associated bit in register XBRO (see Section
“12.1. Priority Crossbar Decoder” on page 104 for complete details on configuring the Crossbar).

IEO (TCON.1) and IE1 (TCON.3) serve as the interrupt-pending flags for the /INTO and /INT1 external
interrupts, respectively. If an /INTO or /INT1 external interrupt is configured as edge-sensitive, the corre-
sponding interrupt-pending flag is automatically cleared by the hardware when the CPU vectors to the ISR.
When configured as level sensitive, the interrupt-pending flag remains logic 1 while the input is active as
defined by the corresponding polarity bit (INOPL or IN1PL); the flag remains logic 0 while the input is inac-
tive. The external interrupt source must hold the input active until the interrupt request is recognized. It
must then deactivate the interrupt request before execution of the ISR completes or another interrupt
request will be generated.

8.3.3. Interrupt Priorities

Each interrupt source can be individually programmed to one of two priority levels: low or high. A low prior-
ity interrupt service routine can be preempted by a high priority interrupt. A high priority interrupt cannot be
preempted. Each interrupt has an associated interrupt priority bit in an SFR (IP or EIP1) used to configure
its priority level. Low priority is the default. If two interrupts are recognized simultaneously, the interrupt with
the higher priority is serviced first. If both interrupts have the same priority level, a fixed priority order is
used to arbitrate, given in Table 8.4.

8.3.4. Interrupt Latency

Interrupt response time depends on the state of the CPU when the interrupt occurs. Pending interrupts are
sampled and priority decoded each system clock cycle. Therefore, the fastest possible response time is 5
system clock cycles: 1 clock cycle to detect the interrupt and 4 clock cycles to complete the LCALL to the
ISR. If an interrupt is pending when a RETI is executed, a single instruction is executed before an LCALL
is made to service the pending interrupt. Therefore, the maximum response time for an interrupt (when no
other interrupt is currently being serviced or the new interrupt is of greater priority) occurs when the CPU is
performing an RETI instruction followed by a DIV as the next instruction. In this case, the response time is
18 system clock cycles: 1 clock cycle to detect the interrupt, 5 clock cycles to execute the RETI, 8 clock
cycles to complete the DIV instruction and 4 clock cycles to execute the LCALL to the ISR. If the CPU is
executing an ISR for an interrupt with equal or higher priority, the new interrupt will not be serviced until the
current ISR completes, including the RETI and following instruction.
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SFR Definition 8.9. EIE1l: Extended Interrupt Enable 1

R/W

R/W R/W R/W R/W R/W R/IW R/W Reset Value

| — | ECPOR | ECPOF | EPCAO | EADCOC |EWADCO| ESMBO | 00000000

Bit7

Bits7—6:

Bit5:

Bit4:

Bit3:

Bit2:

Bitl:

Bit0:

Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO  SFR Address:
OXE6

UNUSED. Read = 00b. Write = don’t care.

ECPOR: Enable Comparator0 (CPO0) Rising Edge Interrupt.

This bit sets the masking of the CPO Rising Edge interrupt.

0: Disable CPO Rising Edge interrupt.

1: Enable interrupt requests generated by the CPORIF flag.
ECPOF: Enable Comparator0 (CPO) Falling Edge Interrupt.

This bit sets the masking of the CPO Falling Edge interrupt.

0: Disable CPO Falling Edge interrupt.

1: Enable interrupt requests generated by the CPOFIF flag.
EPCAQ: Enable Programmable Counter Array (PCAO) Interrupt.
This bit sets the masking of the PCAQ interrupts.

0: Disable all PCAOQ interrupts.

1: Enable interrupt requests generated by PCAO.

EADCOC: 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.
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.
ESMBO: Enable SMBus Interrupt.

This bit sets the masking of the SMBus interrupt.

0: Disable all SMBus interrupts.

1: Enable interrupt requests generated by the Sl flag.
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NOTES:
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Accessing Flash from user firmware executing from an unlocked page:

=

Any unlocked page except the page containing the Lock Byte may be read, written, or erased.

2. Locked pages cannot be read, written, or erased. An erase attempt on the page containing the
Lock Byte will result in a Flash Error device reset.

3. The page containing the Lock Byte cannot be erased. It may be read or written only if it is

unlocked. An erase attempt on the page containing the Lock Byte will result in a Flash Error device

reset.

Reading the contents of the Lock Byte is always permitted.

Locking additional pages (changing ‘1’'s to ‘O’s in the Lock Byte) is not permitted.

Unlocking Flash pages (changing ‘O’s to ‘1’s in the Lock Byte) is not permitted.

The Reserved Area cannot be read, written, or erased. Any attempt to access the reserved area,

or any other locked page, will result in a Flash Error device reset.

No A

Accessing Flash from user firmware executing from a locked page:

1. Any unlocked page except the page containing the Lock Byte may be read, written, or erased.
Any locked page except the page containing the Lock Byte may be read, written, or erased. An
erase attempt on the page containing the Lock Byte will result in a Flash Error device reset.

3. The page containing the Lock Byte cannot be erased. It may only be read or written. An erase
attempt on the page containing the Lock Byte will result in a Flash Error device reset.

4. Reading the contents of the Lock Byte is always permitted.
5. Locking additional pages (changing ‘1’'s to ‘0’s in the Lock Byte) is not permitted.
6. Unlocking Flash pages (changing ‘O’s to ‘1’s in the Lock Byte) is not permitted.
7. The Reserved Area cannot be read, written, or erased. Any attempt to access the reserved area,
or any other locked page, will result in a Flash Error device reset.
SFR Definition 10.1. PSCTL: Program Store R/W Control
R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
— | — | — | — | — | — | PSEE | PSWE |00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
Ox8F

Bits7—2: UNUSED: Read = 000000b, Write = don't care.

Bitl: PSEE: Program Store Erase Enable
Setting this bit (in combination with PSWE) allows an entire page of Flash program memory
to be erased. If this bit is logic 1 and Flash writes are enabled (PSWE is logic 1), a write to
Flash memory using the MOVX instruction will erase the entire page that contains the loca-
tion addressed by the MOVX instruction. The value of the data byte written does not matter.
0: Flash program memory erasure disabled.
1: Flash program memory erasure enabled.

BitO: PSWE: Program Store Write Enable
Setting this bit allows writing a byte of data to the Flash program memory using the MOVX
instruction. The Flash location should be erased before writing data.
0: Writes to Flash program memory disabled.
1: Writes to Flash program memory enabled; the MOVX instruction targets Flash memaory.
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SFR Definition 10.2. FLKEY: Flash Lock and Key

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
\ | \ | \ \ \ | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0xB7

Bits7—0: FLKEY: Flash Lock and Key Register
Write:
This register must be written to before Flash writes or erases can be performed. Flash
remains locked until this register is written to with the following key codes: 0xA5, OxF1. The
timing of the writes does not matter, as long as the codes are written in order. The key codes
must be written for each Flash write or erase operation. Flash will be locked until the next
system reset if the wrong codes are written or if a Flash operation is attempted before the
codes have been written correctly.
Read:
When read, bits 1-0 indicate the current Flash lock state.
00: Flash is write/erase locked.
01: The first key code has been written (0XA5).
10: Flash is unlocked (writes/erases allowed).
11: Flash writes/erases disabled until the next reset.

SFR Definition 10.3. FLSCL: Flash Scale

R/W R/W R/IW R/W R/W R/W R/W R/W Reset Value

FOSE |Reserved |Reserved |Reserved | Reserved | Reserved | Reserved | Reserved | 10000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO  SFR Address:
0OxB6

Bits7: FOSE: Flash One-shot Enable
This bit enables the 50 ns Flash read one-shot. When the Flash one-shot disabled, the
Flash sense amps are enabled for a full clock cycle during Flash reads.
0: Flash one-shot disabled.
1: Flash one-shot enabled.
Bits6—0: RESERVED. Read = 0. Must Write 0.
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11.5. External RC Example

If an RC network is used as an external oscillator source for the MCU, the circuit should be configured as
shown in Figure 11.1, Option 2. The capacitor should be no greater than 100 pF; however for very small
capacitors, the total capacitance may be dominated by parasitic capacitance in the PCB layout. To deter-
mine the required External Oscillator Frequency Control value (XFCN) in the OSCXCN Register, first
select the RC network value to produce the desired frequency of oscillation. If the frequency desired is
100 kHz, let R = 246 kQ and C =50 pF:

f=1.23(103)/RC =1.23 (103) /[ 246 x 50 ] = 0.1 MHz = 100 kHz

Referring to the table in SFR Definition 11.3, the required XFCN setting is 010b.
11.6. External Capacitor Example

If a capacitor is used as an external oscillator for the MCU, the circuit should be configured as shown in
Figure 11.1, Option 3. The capacitor should be no greater than 100 pF; however for very small capacitors,
the total capacitance may be dominated by parasitic capacitance in the PCB layout. To determine the
required External Oscillator Frequency Control value (XFCN) in the OSCXCN Register, select the capaci-
tor to be used and find the frequency of oscillation from the equations below. Assume Vpp =3.0V and

f =150 kHz:
f=KF/(C x VDD)
0.150 MHz = KF / (C x 3.0)

Since the frequency of roughly 150 kHz is desired, select the K Factor from the table in SFR Definition 11.3
as KF = 22:

0.150 MHz = 22 / (C x 3.0)
C x 3.0 =22/0.150 MHz
C =146.6 /3.0 pF = 48.8 pF

Therefore, the XFCN value to use in this example is 011b and C = 50 pF.
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SFR Definition 12.1. XBRO: Port I/0O Crossbar Register O

R/IW R/IW R/IW R/W R/IW R/IW R/IW R/IW Reset Value
— | XSKP6 | XSKP5 | XSKP4 | XSKP3 | XSKP2 | XSKP1 | XSKPO | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
OxE1
Bit7: UNUSED. Read = Ob; Write = don't care.

Bits6—0: XSKP[6:0]: Crossbar Skip Enable Bits
These bits select Port pins to be skipped by the Crossbar Decoder. Port pins used as ana-
log inputs (for ADC or Comparator) or used as special functions (VREF input, external oscil-
lator circuit, CNVSTR input) should be skipped by the Crossbar.
0: Corresponding P0O.n pin is not skipped by the Crossbar.
1: Corresponding PO0.n pin is skipped by the Crossbar.

SFR Definition 12.2. XBR1: Port I/O Crossbar Register 1

R/W RIW R/W R/W RIW RIW R/W R/W Reset Value
PCAOME |CPOAOEN| CPOOEN | SYSCKE [SMBOOEN| URXOEN | UTXOEN | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
OxE2

Bits7—-6: PCAOME: PCA Module I/0 Enable Bits
00: All PCA I/0O unavailable at Port pins.
01: CEXO routed to Port pin.
10: CEXO, CEX1 routed to Port pins.
11: CEXO, CEX1, CEX2 routed to Port pins.
Bit5: CPOAOEN: ComparatorO Asynchronous Output Enable
0: Asynchronous CPO unavailable at Port pin.
1: Asynchronous CPO routed to Port pin.
Bit4: CPOOEN: Comparator0 Output Enable
0: CPO unavailable at Port pin.
1: CPO routed to Port pin.
Bit3: SYSCKE: /SYSCLK Output Enable
0: /SYSCLK unavailable at Port pin.
1: /SYSCLK output routed to Port pin.
Bit2: SMBOOEN: SMBus I/0 Enable
0: SMBus I/O unavailable at Port pins.
1: SDA, SCL routed to Port pins.
Bitl: URXOEN: UART RX Enable
0: UART RXO0 unavailable at Port pin.
1: UART RXO routed to Port pin P0.5.
Bit0: UTXOEN: UART TX Output Enable
0: UART TXO unavailable at Port pin.
1: UART TXO routed to Port pin P0.4.
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13.4. Using the SMBus

The SMBus can operate in both Master and Slave modes. The interface provides timing and shifting con-
trol for serial transfers; higher level protocol is determined by user software. The SMBus interface provides
the following application-independent features:

* Byte-wise serial data transfers

* Clock signal generation on SCL (Master Mode only) and SDA data synchronization
» Timeout/bus error recognition, as defined by the SMBOCF configuration register

» START/STOP timing, detection, and generation

* Bus arbitration

* Interrupt generation

»  Status information

SMBus interrupts are generated for each data byte or slave address that is transferred. When transmitting,
this interrupt is generated after the ACK cycle so that software may read the received ACK value; when
receiving data, this interrupt is generated before the ACK cycle so that software may define the outgoing
ACK value. See Section “13.5. SMBus Transfer Modes” on page 123 for more details on transmission
sequences.

Interrupts are also generated to indicate the beginning of a transfer when a master (START generated), or
the end of a transfer when a slave (STOP detected). Software should read the SMBOCN (SMBus Control
register) to find the cause of the SMBus interrupt. The SMBOCN register is described in Section
“13.4.2. SMBOCN Control Register” on page 119; Table 13.4 provides a quick SMBOCN decoding refer-
ence.

SMBus configuration options include:

» Timeout detection (SCL Low Timeout and/or Bus Free Timeout)
» SDA setup and hold time extensions

» Slave event enable/disable

» Clock source selection

These options are selected in the SMBOCF register, as described in Section “13.4.1. SMBus Configura-
tion Register” on page 116.
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SFR Definition 13.2. SMBOCN: SMBus Control

R R R/W RIW R R R/W RIW Reset Value
MASTER [TXMODE| STA | STO | ACKRQ |[ARBLOST| ACK | SI  |00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:

(bit addressable) ~ OxCO

Bit7: MASTER: SMBus Master/Slave Indicator.
This read-only bit indicates when the SMBus is operating as a master.
0: SMBus operating in Slave Mode.
1: SMBus operating in Master Mode.

Bit6: TXMODE: SMBus Transmit Mode Indicator.
This read-only bit indicates when the SMBus is operating as a transmitter.
0: SMBus in Receiver Mode.
1: SMBus in Transmitter Mode.

Bit5: STA: SMBus Start Flag.
Write:
0: No Start generated.
1: When operating as a master, a START condition is transmitted if the bus is free (If the bus
is not free, the START is transmitted after a STOP is received or a free timeout is detected).
If STA is set by software as an active Master, a repeated START will be generated after the
next ACK cycle.
Read:
0: No Start or repeated Start detected.
1: Start or repeated Start detected.

Bit4: STO: SMBus Stop Flag.
Write:
As a master, setting this bit to ‘1’ causes a STOP condition to be transmitted after the next
ACK cycle. STO is cleared to ‘0’ by hardware when the STOP is generated.
As a slave, software manages this bit when switching from Slave Receiver to Slave Trans-
mitter mode. See Section 13.5.4 for details.
Read:
0: No Stop condition detected.
1: Stop condition detected (if in Slave Mode) or pending (if in Master Mode).

Bit3: ACKRQ: SMBus Acknowledge Request.
This read-only bit is set to logic 1 when the SMBus has received a byte and needs the ACK
bit to be written with the correct ACK response value.

Bit2: ARBLOST: SMBus Arbitration Lost Indicator.
This read-only bit is set to logic 1 when the SMBus loses arbitration while operating as a
transmitter. A lost arbitration while a slave indicates a bus error condition.

Bitl: ACK: SMBus Acknowledge Flag.
This bit defines the outgoing ACK level and records incoming ACK levels. It should be writ-
ten each time a byte is received (when ACKRQ=1), or read after each byte is transmitted.
0: A "not acknowledge" has been received (if in Transmitter Mode) OR will be transmitted (if
in Receiver Mode).
1: An "acknowledge" has been received (if in Transmitter Mode) OR will be transmitted (if in
Receiver Mode).

Bit0: Sl: SMBus Interrupt Flag.
This bit is set by hardware under the conditions listed in Table 13.3. SI must be cleared by
software. While Sl is set, SCL is held low and the SMBus is stalled.
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13.5. SMBus Transfer Modes

The SMBus interface may be configured to operate as master and/or slave. At any particular time, it will be
operating in one of the following four modes: Master Transmitter, Master Receiver, Slave Transmitter, or
Slave Receiver. The SMBus interface enters Master Mode any time a START is generated, and remains in
Master Mode until it loses arbitration or generates a STOP. An SMBus interrupt is generated at the end of
all SMBus byte frames; however, note that the interrupt is generated before the ACK cycle when operating
as a receiver, and after the ACK cycle when operating as a transmitter.

13.5.1. Master Transmitter Mode

Serial data is transmitted on SDA while the serial clock is output on SCL. The SMBus interface generates
the START condition and transmits the first byte containing the address of the target slave and the data
direction bit. In this case the data direction bit (R/W) will be logic 0 (WRITE). The master then transmits
one or more bytes of serial data. After each byte is transmitted, an acknowledge bit is generated by the
slave. The transfer is ended when the STO bit is set and a STOP is generated. Note that the interface will
switch to Master Receiver Mode if SMBODAT is not written following a Master Transmitter interrupt.
Figure 13.5 shows a typical Master Transmitter sequence. Two transmit data bytes are shown, though any
number of bytes may be transmitted. Notice that the ‘data byte transferred’ interrupts occur after the ACK
cycle in this mode.

| S SLA W | A Data Byte | A Data Byte | A|P
Interrupt Interrupt [ interrupt | | Interrupt
Received by SMBus S =START
Interface P =STOP
A =ACK
Transmitted by W = WRITE
SMBus Interface SLA = Slave Address

Figure 13.5. Typical Master Transmitter Sequence
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Table 13.4. SMBus Status Decoding (Continued)

Values Read Current SMbus State Typical Response Options Values
Written

2 —

2 |S8 £ 18 |« < lo |v
2815 | |< o |0 |
0w > < |x

<
0010 | 1 | 0 | X |A slave address was received; Acknowledge received 0|01
ACK requested. address (received slave
address match, R/W bit =
READ).
Do not acknowledge 0O|l0]|O0
received address.
Acknowledge received 0|01
address, and switch to trans-
mitter mode (received slave
address match, R/W bit =
WRITE); see Section 13.5.4
for procedure.
1 | 1 | X |Lost arbitration as master; slave |Acknowledge received 0|01
address received; ACK address (received slave
requested. address match, R/W bit =
READ).
Do not acknowledge Oo|l0]O0
received address.
e Acknowledge received 0|01
> address, and switch to trans-
("'j mitter mode (received slave
= address match, R/W bit =
w WRITE); see Section 13.5.4
<>( for procedure.
) Reschedule failed transfer; 1100
do not acknowledge received
address
0010 | 0 | 1 | X |Lostarbitration while attempting a |Abort failed transfer. 0| 0] X
repeated START. Reschedule failed transfer. | 1 | 0 | X
0001 | 1 | 1 | X |Lostarbitration while attempting a |No action required (transfer | O | 0 | O
STOP. complete/aborted).
0 | 0 | X |A STOP was detected while Clear STO. 0|0 )| X
addressed as a Slave Transmitter
or Slave Receiver.
0 | 1 | X |Lost arbitration due to a detected |Abort transfer. 0|0 | X
STOP. Reschedule failed transfer. | 1 | 0 | X
0000 | 1 | O | X |A slave byte was received; ACK |Acknowledge received byte; | O | O | 1
requested. Read SMBODAT.
Do not acknowledge 0|0]|O0
received byte.
1111 x Lost arbitration while transmitting |Abort failed transfer. 0|0]|O0
a data byte as master. Reschedule failed transfer. (1 [0 [0
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The C/TO bit (TMOD.2) selects the counter/timer's clock source. When C/TO is set to logic 1, high-to-low
transitions at the selected Timer O input pin (TO) increment the timer register (Refer to Section
“12.1. Priority Crossbar Decoder” on page 104 for information on selecting and configuring external 1/0O
pins). Clearing C/T selects the clock defined by the TOM bit (CKCON.3). When TOM is set, Timer O is
clocked by the system clock. When TOM is cleared, Timer O is clocked by the source selected by the Clock
Scale bits in CKCON (see SFR Definition 15.3).

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 ITO1CF (see SFR Definition 8.11). Setting GATEO to ‘1’
allows the timer to be controlled by the external input signal /INTO (see Section “8.3.5. Interrupt Register
Descriptions” on page 75), 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 8.11).

CKCON TMOD ITOLCF
TITlT[r] Is[s| [e[c[r]T]e[c]T]r| [iTi]r[i]i]i]i]1
2121100l [clcl 1al7|2|2|a|7[o]o] [n|N|N|N[N[N[N[N
vivimivl 1alal [T [M{M|T[TIM[M] |2[2]|2|2]0[o[0]0
HlL 1lol |E|2|2|o]|E|o|2|o| |P|s|s|s|p|s|s|s
1 0 Ljefefojefefee
\{ v | 2|1]o| |2|1]o
Pre-scaled Clock 0 l l
—— 0
SYSCLK — 1
TF1
TR1
TLO THO FO _|— Interrupt
i . TRO
(5 bits) (8 bits) ~ MEL _¢
8 T1
IEQ
F o

Figure 15.1. TO Mode 0 Block Diagram
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16.2. Capture/Compare Modules

Each module can be configured to operate independently in one of six operation modes: Edge-triggered
Capture, Software Timer, High Speed Output, Frequency Output, 8-bit Pulse Width Modulator, or 16-bit
Pulse Width Modulator. Each module has Special Function Registers (SFRs) associated with it in the CIP-
51 system controller. These registers are used to exchange data with a module and configure the module's
mode of operation.

Table 16.2 summarizes the bit settings in the PCAOCPMn registers used to select the PCA capture/com-
pare module’'s operating modes. Setting the ECCFn bit in a PCAOCPMn register enables the module's
CCFn interrupt. Note: PCAQO interrupts must be globally enabled before individual CCFn interrupts are rec-
ognized. PCAOQ interrupts are globally enabled by setting the EA bit and the EPCAO bit to logic 1. See
Figure 16.3 for details on the PCA interrupt configuration.

Table 16.2. PCAOCPM Register Settings for PCA Capture/Compare Modules

PWM16 | ECOM | CAPP |CAPN | MAT | TOG | PWM | ECCF Operation Mode
X* X* 1 0 0 0 0 X* | Capture triggered by positive edge
on CEXn
X* X* 0 1 0 0 0 X* | Capture triggered by negative
edge on CEXn
X* X* 1 1 0 0 0 X* | Capture triggered by transition on
CEXn
X* 1 0 0 1 0 0 X* | Software Timer
X* 1 0 0 1 1 0 X* | High Speed Output
X* 1 0 0 X* 1 1 X* | Frequency Output
0 1 0 0 X* 0 1 X* | 8-bit Pulse Width Modulator
1 1 0 0 X* 0 1 X* | 16-bit Pulse Width Modulator
*Note: X = Don'’t Care
(forn=0to0 2)
PCAOCPMn PCAOCN PCAOMD
P|E|C|C|M[T|P|E C|C| C|C|C CWW |[C[C|C|E
\W|C|A|A[A[O|W|C F[R C|C|C 1|D|D| |P|P|P|C
M|O|P[P|T|G|M|C| F|F|F D|T|L| [S|S|S|F
1|MP[N[n[n|n|F 2(1(0 L[E[C| [2[1]|0
6[n|n|n n K
n
v l 0
CA C !
Ti}jne? O\?(L; rr;lts\:v 0/01
ECCFO EPCAO EA
B B 7 7
PCA Module 0 0 I
o o S NN iy
Decoder
ECCF1
-
PCA Module 1 0
(CCF1) o
ECCF2
-
PCA Module 2 0
(CCF2) oo

Figure 16.3. PCA Interrupt Block Diagram
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C2 Register Definition 17.3. REVID: C2 Revision ID

Reset Value

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

This read-only register returns the 8-bit revision ID: 0x00 (Revision A)

C2 Register Definition 17.4. FPCTL: C2 Flash Programming Control

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 17.5. FPDAT: C2 Flash Programming Data

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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NOTES:
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