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Table 6.5. Internal Voltage Regulator Electrical Characteristics

—40 to +85 °C unless otherwise specified.

Parameter Conditions Min Typ Max | Units

Voltage Regulator (REGO)

Input Voltage Range?l 3 2.7 — 5.25 Y,

Output Voltage (VDD)2 Output Current = 1 to 100 mA 3.3 3.45 3.6 V

Output Current? — — 100 mA

VBUS Detection Input 25 — — Y

Threshold

Bias Current Normal Mode (REGOMD = 0) — 83 99 HA
Low Power Mode (REGOMD = 1) — 43 55

Dropout Voltage (Vpo)®  |lpp =1 mA — 1 —  |mvimA
lDD =100 mA — 100 —

Voltage Regulator (REG1)

Input Voltage Range 1.8 — 3.6 \%

Bias Current Normal Mode (REG1MD = 0) — 340 425 MA
Low Power Mode (REG1MD = 1) — — 185

Notes:

1. Input range specified for regulation. When an external regulator is used, should be tied to Vpp.
2. Output current is total regulator output, including any current required by the C8051T622/3 and C8051T326/7.
3. The minimum input voltage is 2.7 V or Vpp + Vpg (max load), whichever is greater.

Table 6.6. EPROM Electr

ical Characteristics

cation Programming

Parameter Conditions Min Typ Max Units

EPROM Size C8051T622/326/327 (Note 1) | 16384 — — Bytes
C8051T623 8192 — —

Write Cycle Time (per Byte) 105 155 205 us

(Note 2)

In-Application Programming | Capacitor on Vpp = 4.7 pF and — 37 — ms

Write Cycle Time (per Byte) | fully discharged

(Note 3) Capacitor on Vpp = 4.7 uF and — 26 — ms
initially charged to 3.3 V

Programming Voltage (Vpp) 5.75 6.0 6.25 \%

Capacitor on Vpp for In-appli- — 4.7 — MF

Notes:

1. 512 bytes at location 0x3E00 to Ox3FFF are not available for program storage

2. For devices with a Date Code prior to 1111, the programming time over the C2 interface is twice as long.

3. Duration of write time is largely dependent on VIO voltage, supply voltage, and residual charge on the VPP
capacitor. The majority of the write time consists of charging the voltage on VPP to 6.0 V. These
measurements include the VPP ramp time and VDD = VIO = 3.3V

=
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7.2. Voltage Regulator (REG1)

Under default conditions, the internal REG1 regulator will remain on when the device enters STOP mode.
This allows any enabled reset source to generate a reset for the device and bring the device out of STOP
mode. For additional power savings, the STOPCF bit can be used to shut down the regulator and the inter-
nal power network of the device when the part enters STOP mode. When STOPCF is set to 1, the RST pin
and a full power cycle of the device are the only methods of generating a reset.

REGL1 offers an additional low power mode intended for use when the device is in suspend mode. This low
power mode should not be used during normal operation or if the REGO Voltage Regulator is disabled. See
Table 6.5 for normal and low power mode supply current specifications. The REG1 mode selection is con-
trolled via the REG1MD bit in register REGO1CN.

Important Note: At least 12 clock instructions must occur after placing REGL1 in low power mode before
the Internal High Frequency Oscillator is Suspended (OSCICN.5 = 1h).

38 Rev. 1.1 @
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Table 8.1. CIP-51 Instruction Set Summary(Continued)

Mnemonic Description Bytes Clock
Cycles

ANL C, bit AND direct bit to Carry 2 2
ANL C, /bit AND complement of direct bit to Carry 2 2
ORL C, bit OR direct bit to carry 2 2
ORL C, /bit OR complement of direct bit to Carry 2 2
MOV C, bit Move direct bit to Carry 2 2
MOV bit, C Move Carry to direct bit 2 2
JC rel Jump if Carry is set 2 2/4
JNC rel Jump if Carry is not set 2 2/4
JB bit, rel Jump if direct bit is set 3 3/5
JNB bit, rel Jump if direct bit is not set 3 3/5
JBC bit, rel Jump if direct bit is set and clear bit 3 3/5
Program Branching

ACALL addrll Absolute subroutine call 2 4
LCALL addr16 Long subroutine call 3 5
RET Return from subroutine 1 6
RETI Return from interrupt 1 6
AJMP addrl1l Absolute jump 2 4
LIMP addr16 Long jump 3 5
SIMP rel Short jump (relative address) 2 4
JMP @A+DPTR Jump indirect relative to DPTR 1 4
JZ rel Jump if A equals zero 2 2/4
JINZ rel Jump if A does not equal zero 2 2/4
CJINE A, direct, rel Compare direct byte to A and jump if not equal 3 3/5
CJNE A, #data, rel Compare immediate to A and jump if not equal 3 3/5
CJINE Rn, #data, rel Compare immediate to Register and jump if not 3 3/5

equal
CINE @RI, #data, rel Compare immediate to indirect and jump if not 3 4/6
equal

DJINZ Rn, rel Decrement Register and jump if not zero 2 2/4
DJINZ direct, rel Decrement direct byte and jump if not zero 3 3/5
NOP No operation 1 1
44 Rev. 1.1 @
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SFR Definition 16.3. OSCICN: Internal H-F Oscillator Control

Bit 7 6 5 4 3 2 1 0
Name | IOSCEN IFRDY | SUSPEND IFCN[1:0]
Type R/W R R/W R R R R/W
Reset 1 1 0 0 0 0 0 0
SFR Address = 0xB2
Bit Name Function
7 IOSCEN |Internal H-F Oscillator Enable Bit.
0: Internal H-F Oscillator Disabled.
1: Internal H-F Oscillator Enabled.
6 IFRDY Internal H-F Oscillator Frequency Ready Flag.
0: Internal H-F Oscillator is not running at programmed frequency.
1: Internal H-F Oscillator is running at programmed frequency.
5 SUSPEND |Internal Oscillator Suspend Enable Bit.
Setting this bit to logic 1 places the internal oscillator in SUSPEND mode. The inter-
nal oscillator resumes operation when one of the SUSPEND mode awakening
events occurs.
4:2 Unused Unused. Read = 000b; Write = Don't Care
1:0 | IFCN[1:0] [Internal H-F Oscillator Frequency Divider Control Bits.
The Internal H-F Oscillator is divided by the IFCN bit setting after a divide-by-4 stage.
00: SYSCLK can be derived from Internal H-F Oscillator divided by 8 (1.5 MHz).
01: SYSCLK can be derived from Internal H-F Oscillator divided by 4 (3 MHz).
10: SYSCLK can be derived from Internal H-F Oscillator divided by 2 (6 MHz).
11: SYSCLK can be derived from Internal H-F Oscillator divided by 1 (12 MHz).
90 Rev. 1.1 @
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SFR Definition 17.2. XBR1: Port I1/0O Crossbar Register 1

Bit 7 6 5 4 3 2 1 0
Name | WEAKPUD | XBARE T1E TOE ECIE PCAOME[2:0]
Type RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR Address = OxE2
Bit Name Function

7 WEAKPUD | Port I/0O Weak Pullup Disable.

0: Weak Pullups enabled (except for Ports whose 1/O are configured for analog
mode).

1: Weak Pullups disabled.

6 XBARE Crossbar Enable.

0: Crossbar disabled.
1: Crossbar enabled.

5 T1E T1 Enable.

0: T1 unavailable at Port pin.

1: T1 routed to Port pin.

4 TOE TO Enable.

0: TO unavailable at Port pin.

1: TO routed to Port pin.

3 ECIE PCAO External Counter Input Enable.
0: ECI unavailable at Port pin.

1: ECI routed to Port pin.

2:0 | PCAOME[2:0] | PCA Module I/0O Enable Bits.

000: All PCA 1/O unavailable at Port pins.
001: CEXO routed to Port pin.

010: CEXO, CEX1 routed to Port pins.

011: CEXO0, CEX1, CEX2 routed to Port pins.
100-111: Reserved.

- ®
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USB Register Definition 18.11. IN1INT: USBO IN Endpoint Interrupt

Bit 7 6 5 4 3 2 1 0
Name IN2 IN1 EPO
Type R R R R R R R R
Reset 0 0 0 0 0 0 0 0

USB Register Address = 0x02

Bit

Name

Function

7:3

Unused

Unused. Read = 00000b. Write = don't care.

2

IN2

IN Endpoint 2 Interrupt-Pending Flag.

This bit is cleared when software reads the INLINT register.
0: IN Endpoint 2 interrupt inactive.

1: IN Endpoint 2 interrupt active.

IN1

IN Endpoint 1 Interrupt-Pending Flag.

This bit is cleared when software reads the IN1INT register.
0: IN Endpoint 1 interrupt inactive.

1: IN Endpoint 1 interrupt active.

EPO

Endpoint O Interrupt-Pending Flag.

This bit is cleared when software reads the IN1INT register.
0: Endpoint O interrupt inactive.

1. Endpoint O interrupt active.

-
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5. Hardware sets the SUEND bit (EOCSR.4) because a control transfer ended before firmware sets the
DATAEND bit (EOCSR.3).

The EOCNT register (USB Register Definition 18.11) holds the number of received data bytes in the
Endpoint0 FIFO.

Hardware will automatically detect protocol errors and send a STALL condition in response. Firmware may
force a STALL condition to abort the current transfer. When a STALL condition is generated, the STSTL bit
will be set to 1 and an interrupt generated. The following conditions will cause hardware to generate a
STALL condition:

1. The host sends an OUT token during a OUT data phase after the DATAEND bit has been set to 1.
2. The host sends an IN token during an IN data phase after the DATAEND bit has been set to 1.

3. The host sends a packet that exceeds the maximum packet size for Endpoint0.

4. The host sends a non-zero length DATA1 packet during the status phase of an IN transaction.

Firmware sets the SDSTL bit (EOCSR.5) to 1.

18.10.1. Endpoint0 SETUP Transactions

All control transfers must begin with a SETUP packet. SETUP packets are similar to OUT packets, contain-
ing an 8-byte data field sent by the host. Any SETUP packet containing a command field of anything other
than 8 bytes will be automatically rejected by USBO. An EndpointO interrupt is generated when the data
from a SETUP packet is loaded into the EndpointO FIFO. Software should unload the command from the
Endpoint0 FIFO, decode the command, perform any necessary tasks, and set the SOPRDY bit to indicate
that it has serviced the OUT packet.

18.10.2. EndpointO IN Transactions

When a SETUP request is received that requires USBO to transmit data to the host, one or more IN
requests will be sent by the host. For the first IN transaction, firmware should load an IN packet into the
Endpoint0 FIFO, and set the INPRDY bit (EOCSR.1). An interrupt will be generated when an IN packet is
transmitted successfully. Note that no interrupt will be generated if an IN request is received before firm-
ware has loaded a packet into the Endpoint0 FIFO. If the requested data exceeds the maximum packet
size for EndpointO (as reported to the host), the data should be split into multiple packets; each packet
should be of the maximum packet size excluding the last (residual) packet. If the requested data is an inte-
ger multiple of the maximum packet size for Endpoint0, the last data packet should be a zero-length packet
signaling the end of the transfer. Firmware should set the DATAEND bit to 1 after loading into the
Endpoint0 FIFO the last data packet for a transfer.

Upon reception of the first IN token for a particular control transfer, Endpoint0 is said to be in Transmit
Mode. In this mode, only IN tokens should be sent by the host to Endpoint0. The SUEND bit (EOCSR.4) is
setto 1 if a SETUP or OUT token is received while Endpoint0 is in Transmit Mode.

Endpoint0 will remain in Transmit Mode until any of the following occur:

1. USBO receives an Endpoint0 SETUP or OUT token.
2. Firmware sends a packet less than the maximum EndpointO packet size.
3. Firmware sends a zero-length packet.

Firmware should set the DATAEND bit (EOCSR.3) to 1 when performing (2) and (3) above.

The SIE will transmit a NAK in response to an IN token if there is no packet ready in the IN FIFO (INPRDY
=0).

@ Rev. 1.1 137
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All transactions are initiated by a master, with one or more addressed slave devices as the target. The
master generates the START condition and then transmits the slave address and direction bit. If the trans-
action is a WRITE operation from the master to the slave, the master transmits the data a byte at a time
waiting for an ACK from the slave at the end of each byte. For READ operations, the slave transmits the
data waiting for an ACK from the master at the end of each byte. At the end of the data transfer, the master
generates a STOP condition to terminate the transaction and free the bus. Figure 19.3 illustrates a typical
SMBus transaction.

R VY A VY 1 W R Y A W A Y A VY

SDA

SLAG SLA5-0 >< R/W D7 D6-0

START Slave Address + RIW ACK Data Byte NACK STOP

Figure 19.3. SMBus Transaction

19.3.1. Transmitter Vs. Receiver

On the SMBus communications interface, a device is the “transmitter” when it is sending an address or
data byte to another device on the bus. A device is a “receiver” when an address or data byte is being sent
to it from another device on the bus. The transmitter controls the SDA line during the address or data byte.
After each byte of address or data information is sent by the transmitter, the receiver sends an ACK or
NACK bit during the ACK phase of the transfer, during which time the receiver controls the SDA line.

19.3.2. Arbitration

A master may start a transfer only if the bus is free. The bus is free after a STOP condition or after the SCL
and SDA lines remain high for a specified time (see Section “19.3.5. SCL High (SMBus Free) Timeout” on
page 152). In the event that two or more devices attempt to begin a transfer at the same time, an arbitra-
tion scheme is employed to force one master to give up the bus. The master devices continue transmitting
until one attempts a HIGH while the other transmits a LOW. Since the bus is open-drain, the bus will be
pulled LOW. The master attempting the HIGH will detect a LOW SDA and lose the arbitration. The winning
master continues its transmission without interruption; the losing master becomes a slave and receives the
rest of the transfer if addressed. This arbitration scheme is non-destructive: one device always wins, and
no data is lost.

19.3.3. Clock Low Extension

SMBus provides a clock synchronization mechanism, similar to 12C, which allows devices with different
speed capabilities to coexist on the bus. A clock-low extension is used during a transfer in order to allow
slower slave devices to communicate with faster masters. The slave may temporarily hold the SCL line
LOW to extend the clock low period, effectively decreasing the serial clock frequency.

19.3.4. SCL Low Timeout

If the SCL line is held low by a slave device on the bus, no further communication is possible. Furthermore,
the master cannot force the SCL line high to correct the error condition. To solve this problem, the SMBus
protocol specifies that devices participating in a transfer must detect any clock cycle held low longer than
25 ms as a “timeout” condition. Devices that have detected the timeout condition must reset the communi-
cation no later than 10 ms after detecting the timeout condition.

When the SMBTOE bit in SMBOCF is set, Timer 3 is used to detect SCL low timeouts. Timer 3 is forced to
reload when SCL is high, and allowed to count when SCL is low. With Timer 3 enabled and configured to
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SFR Definition 19.4. SMBOADM: SMBus Slave Address Mask

Bit 7 6 5 4 3 2 0
Name SLVM[6:0] EHACK
Type R/W R/W
Reset 1 1 1 1 1 1 0

SFR Address = OxCF
Bit Name Function
7:1 SLVM[6:0] SMBus Slave Address Mask.
Defines which bits of register SMBOADR are compared with an incoming address
byte, and which bits are ignored. Any bit set to 1 in SLVM[6:0] enables compari-
sons with the corresponding bit in SLV[6:0]. Bits set to 0 are ignored (can be either
0 or 1 in the incoming address).
0 EHACK Hardware Acknowledge Enable.
Enables hardware acknowledgement of slave address and received data bytes.
0: Firmware must manually acknowledge all incoming address and data bytes.
1: Automatic Slave Address Recognition and Hardware Acknowledge is Enabled.
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19.5. 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 an arbitration or generates a STOP. An SMBus interrupt is generated at the end
of all SMBus byte frames. Note that the position of the ACK interrupt when operating as a receiver
depends on whether hardware ACK generation is enabled. As a receiver, the interrupt for an ACK occurs
before the ACK with hardware ACK generation disabled, and after the ACK when hardware ACK genera-
tion is enabled. As a transmitter, interrupts occur after the ACK, regardless of whether hardware ACK gen-
eration is enabled or not.

19.5.1. Write Sequence (Master)

During a write sequence, an SMBus master writes data to a slave device. The master in this transfer will be
a transmitter during the address byte, and a transmitter during all data bytes. The SMBus interface gener-
ates 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 trans-
mits 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 19.5 shows a typical master write sequence. Two transmit data bytes are shown, though any num-
ber of bytes may be transmitted. Notice that all of the “data byte transferred” interrupts occur after the ACK
cycle in this mode, regardless of whether hardware ACK generation is enabled.

| Interrupts with Hardware ACK Enabled (EHACK = 1)

Y \ Y Y
‘ S SLA W1 A Data Byte A Data Byte A|P
A A A A

| Interrupts with Hardware ACK Disabled (EHACK = 0)

Received by SMBus S = START
Interface P =STOP
A =ACK
Transmitted by W =WRITE
SMBus Interface SLA = Slave Address

Figure 19.5. Typical Master Write Sequence
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20.1. 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 20.2), 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
TLL Overflow + 2 | p TXClock
Z
TH1
(g
RX Timer Yoo +2 | RXClock

Figure 20.2. UARTO Baud Rate Logic

Timer 1 should be configured for Mode 2, 8-bit auto-reload (see Section “23.1.3. Mode 2: 8-bit Coun-
ter/Timer with Auto-Reload” on page 205). 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 20.1-A and
Equation 20.1-B.

A)  UARTBaudRate = %x T1 Overflow Rate

TlCLK

B) - __CLK
T1 Overflow_Rate 556 — THL

Equation 20.1. UARTO Baud Rate

Where Tl k 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 “23. Timers” on page 202. A quick ref-
erence for typical baud rates and system clock frequencies is given in Table 20.1 through Table 20.2. The
internal oscillator may still generate the system clock when the external oscillator is driving Timer 1.
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SFR Definition 22.3. SPIOCKR: SPIO Clock Rate

Bit 7 6 5 4 3 2 1 0
Name SCR[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0
SFR Address = OxA2
Bit Name Function
7:0 SCRI[7:0] [SPIO Clock Rate.

These bits determine the frequency of the SCK output when the SPI0 module is
configured for master mode operation. The SCK clock frequency is a divided ver-
sion of the system clock, and is given in the following equation, where SYSCLK is
the system clock frequency and SPIOCKR is the 8-bit value held in the SPIOCKR
register.

i SYSCLK
SCK ™ 2 x (SPIOCKR([7:0] + 1)

for 0 <= SPIOCKR <= 255

Example: If SYSCLK = 2 MHz and SPIOCKR = 0x04,
2000000
2x(4+1)

fsex =

SFR Definition 22.4. SPIODAT: SPI0 Data

Bit 7 6 5 4 3 2 1 0
Name SPIODAT[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0
SFR Address = OxA3
Bit Name Function
7:0 | SPIODAT[7:0] | SPI0 Transmit and Receive Data.
The SPIODAT register is used to transmit and receive SPI0 data. Writing data to
SPIODAT places the data into the transmit buffer and initiates a transfer when in
Master Mode. A read of SPIODAT returns the contents of the receive buffer.
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Table 22.1. SPI Slave Timing Parameters

Parameter |Description Min Max Units
Master Mode Timing (See Figure 22.8 and Figure 22.9)
TMCKH SCK High Time 1 x TgyscLk — ns
TmeKL SCK Low Time 1 X TgyscLk — ns
Twmis MISO Valid to SCK Shift Edge 1 X TgyscLk + 20 — ns
TMmIH SCK Shift Edge to MISO Change 0 — ns
Slave Mode Timing (See Figure 22.10 and Figure 22.11)
Tse NSS Falling to First SCK Edge 2 X TgyscLk — ns
Tsp Last SCK Edge to NSS Rising 2 X TgyscLk — ns
Tsez NSS Falling to MISO Valid — 4XTgyscLk | NS
Tspz NSS Rising to MISO High-Z — 4XTgysclk | NS
TckH SCK High Time 5X TsyscLk — ns
TekL SCK Low Time 5X TgyscLk — ns
Tgis MOSI Valid to SCK Sample Edge 2 x TgyscLk — ns
ToH SCK Sample Edge to MOSI Change 2 X TgyscLk — ns
Tson SCK Shift Edge to MISO Change — 4XTgysclk | NS
TsiH Last SCK Edge to MISO Change 6 X TgyscLk 8 x TgyscLk ns

(CKPHA =1 ONLY)
Note: TsyscLk is equal to one period of the device system clock (SYSCLK).
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SFR Definition 23.4. TLO: Timer O Low Byte

Bit 7 6 5 4 1
Name TLO[?ZO]
Reset 0 0 0 0 0
SFR Address = 0x8A
Bit Name Function
7:0 TLO[7:0] |Timer O Low Byte.
The TLO register is the low byte of the 16-bit Timer 0.
SFR Definition 23.5. TL1: Timer 1 Low Byte
Bit 7 6 5 4 1
Name TL:I.[?O]
Type R/W
Reset 0 0 0 0 0
SFR Address = 0x8B
Bit Name Function
7:0 TL1[7:0] |Timer 1 Low Byte.
The TL1 register is the low byte of the 16-bit Timer 1.
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23.2. Timer 2

Timer 2 is a 16-bit timer formed by two 8-bit SFRs: TMR2L (low byte) and TMR2H (high byte). Timer 2 may
operate in 16-bit auto-reload mode or (split) 8-bit auto-reload mode. The T2SPLIT bit (TMR2CN.3) defines
the Timer 2 operation mode.

Timer 2 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 2 (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.

23.2.1. 16-bit Timer with Auto-Reload

When T2SPLIT (TMR2CN.3) is zero, Timer 2 operates as a 16-bit timer with auto-reload. Timer 2 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 2
reload registers (TMR2RLH and TMR2RLL) is loaded into the Timer 2 register as shown in Figure 23.4,
and the Timer 2 High Byte Overflow Flag (TMR2CN.7) is set. If Timer 2 interrupts are enabled (if IE.5 is
set), an interrupt will be generated on each Timer 2 overflow. Additionally, if Timer 2 interrupts are enabled
and the TF2LEN bit is set (TMR2CN.5), an interrupt will be generated each time the lower 8 bits (TMR2L)
overflow from OxFF to 0x00.

CKCON
T|T|T|T|T[T|S|S
3[3]2|2|1|0|C|C

T2XCLK  |M[M[M|M|M[M[A]A
L[H|L 1[0

l H
SYSCLK /12 —— 0 l L2 To SMBus To SMBus
Overflow

TR2 TCLK
External Clock /8 —— 1 TMR2L [ TMR2H > '.';."::22[' Interrupt
e
YSCLK —M8M8M8 —— 1 Y]
SYsc & [T2SPLIT
E[CR2 —>

T2XCLK

TMR2RLL [ TMR2RLH [«
Reload

Figure 23.4. Timer 2 16-Bit Mode Block Diagram
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SFR Definition 23.12. TMR2H Timer 2 High Byte

Bit 7 6 5 4 3
Name TMR2H[7:0]
Type R/W
Reset 0 0 0 0 0

SFR Address = OxCD
Bit Name Function
7:0 | TMR2H[7:0] | Timer 2 Low Byte.

In 16-bit mode, the TMR2H register contains the high byte of the 16-bit Timer 2. In 8-

bit mode, TMR2H contains the 8-bit high byte timer value.
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SFR Definition 24.4. PCAOCPMn: PCA Capture/Compare Mode

Bit 7 6 5 4 3 2 1 0
Name | PWM16n | ECOMn CAPPN CAPNnN MATnN TOGN PWMn ECCFn
Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Addresses: 0xDA (n = 0), 0xDB (n = 1), 0xDC (n = 2),
Bit Name Function
7 | PWM16n |16-bit Pulse Width Modulation Enable.
This bit enables 16-bit mode when Pulse Width Modulation mode is enabled.
0: 8 to 11-bit PWM selected.
1: 16-bit PWM selected.
6 ECOMn |Comparator Function Enable.
This bit enables the comparator function for PCA module n when set to 1.

5 CAPPn |Capture Positive Function Enable.

This bit enables the positive edge capture for PCA module n when set to 1.

4 CAPNn |Capture Negative Function Enable.

This bit enables the negative edge capture for PCA module n when set to 1.

3 MATn |Match Function Enable.

This bit enables the match function for PCA module n when set to 1. When enabled,
matches of the PCA counter with a module's capture/compare register cause the CCFn
bit in PCAOMD register to be set to logic 1.

2 TOGn |Toggle Function Enable.

This bit enables the toggle function for PCA module n when set to 1. When enabled,
matches of the PCA counter with a module's capture/compare register cause the logic
level on the CEXn pin to toggle. If the PWMn bit is also set to logic 1, the module oper-
ates in Frequency Output Mode.

1 PWMn | Pulse Width Modulation Mode Enable.

This bit enables the PWM function for PCA module n when set to 1. When enabled, a
pulse width modulated signal is output on the CEXn pin. 8 to 11-bit PWM is used if
PWML16n is cleared; 16-bit mode is used if PWM16n is set to logic 1. If the TOGn bit is
also set, the module operates in Frequency Output Mode.

0 ECCFn |Capture/Compare Flag Interrupt Enable.

This bit sets the masking of the Capture/Compare Flag (CCFn) interrupt.
0: Disable CCFn interrupts.
1: Enable a Capture/Compare Flag interrupt request when CCFn is set.
Note: When the WDTE bit is set to 1, the PCAOCPM2 register cannot be modified, and module 2 acts as the
watchdog timer. To change the contents of the PCAOCPM2 register or the function of module 2, the Watchdog
Timer must be disabled.
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