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2.1. Hardware Incompatibilities

While the C8051F388/9/A/B family includes a number of new features not found on the C8051F34x family,
there are some differences that should be considered for any design port.

Clock Multiplier: The C8051F388/9/A/B does not include the 4x clock multiplier from the C8051F34x
device families. This change only impacts systems which use the clock multiplier in conjunction with an
external oscillator source.

USB: The C8051F388/9/A/B devices do not include the USB module.

External Oscillator C and RC Modes: The C and RC modes of the oscillator have a divide-by-2 stage
on the C8051F388/9/A/B to aid in noise immunity. This was not present on the C8051F34x device
family, and any clock generated with C or RC mode will change accordingly.

Fab Technology: The C8051F388/9/A/B is manufactured using a different technology process than the
C8051F34x. As a result, many of the electrical performance parameters will have subtle differences.
These differences should not affect most systems but it is nonetheless important to review the electrical
parameters for any blocks that are used in the design, and ensure they are compatible with the existing
hardware.

20
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Table 5.11. Temperature Sensor Electrical Characteristics
Vpp = 3.0V, —40 to +85 °C unless otherwise specified.

Parameter Test Condition Min Typ Max Unit
Linearity — +0.5 — °C
Slope — 2.87 — mV/°C
Slope Error* — +120 — pv/°C
Offset Temp=0°C — 764 — mV
Offset Error* Temp=0-°C — +15 — mV
Note: Represents one standard deviation from the mean.

Table 5.12. Voltage Reference Electrical Characteristics
Vpp = 3.0 V; —40 to +85 °C unless otherwise specified.

Parameter Test Condition Min Typ Max Unit

Internal Reference (REFBE =1)

Output Voltage 25 °C ambient 238 | 242 | 2.46 \%
VREF Short-Circuit Current — — 8 mA
VREF Temperature — 35 — ppm/°C
Coefficient

Load Regulation Load = 0 to 200 pA to GND — 15 — ppm/uA
VREF Turn-on Time 1 4.7 yF tantalum, 0.1 yF ceramic bypass| — 3 — ms
VREF Turn-on Time 2 0.1 yF ceramic bypass — 100 — us
Power Supply Rejection — 140 — ppm/V

External Reference (REFBE = 0)

Input Voltage Range 1 — Vpp \%

Input Current Sample Rate = 500 ksps; VREF=3.0V| — 9 — MA

Power Specifications

Supply Current — 75 — MA
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SFR Definition 6.2. ADCOH: ADCO Data Word MSB

Bit 7 6 5 4 3 2 1 0
Name ADCOH[7ZO]
Reset 0 0 0 0 0 0 0 0

SFR Address = OxBE; SFR Page = All Pages
Bit Name

Function

7:0 |ADCOHJ[7:0] |[ADCO Data Word High-Order Bits.

For ADOLJST = 0: Bits 7-2 will read 000000b. Bits 1-0 are the upper 2 bits of the 10-
bit ADCO Data Word.

For ADOLJST = 1: Bits 7-0 are the most-significant bits of the 10-bit ADCO Data
Word.

SFR Definition 6.3. ADCOL: ADCO Data Word LSB

Bit 7 6 5 4 3 2 1 0
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xBD; SFR Page = All Pages
Bit Name Function
7:0 | ADCOL[7:0] |ADCO Data Word Low-Order Bits.

For ADOLJST = 0: Bits 7-0 are the lower 8 bits of the 10-bit Data Word.

For ADOLJST = 1: Bits 7—-6 are the lower 2 bits of the 10-bit Data Word. Bits 5—-0 will
read 000000b.
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6.4.1. Window Detector Example

Figure 6.6 shows two example window comparisons for right-justified, single-ended data, with
ADCOLTH:ADCOLTL = 0x0080 (128d) and ADCOGTH:ADCOGTL = 0x0040 (64d). The input voltage can
range from 0 to VREF x (1023/1024) with respect to GND, and is represented by a 10-bit unsigned integer
value. In the left example, an ADOWINT interrupt will be generated if the ADCO conversion word
(ADCOH:ADCOL) is within the range defined by ADCOGTH:ADCOGTL and ADCOLTH:ADCOLTL
(if Ox0040 < ADCOH:ADCOL < 0x0080). In the right example, and ADOWINT interrupt will be generated if
the ADCO conversion word is outside of the range defined by the ADCOGT and ADCOLT registers
(if ADCOH:ADCOL < 0x0040 or ADCOH:ADCOL > 0x0080). Figure 6.7 shows an example using left-justi-
fied data with the same comparison values.

ADCOH ADCOL
Input Volkage L Input Voltags
(AIN - GND) it
VREF x (1023 0x03FF WREF x (1023
1024) 1024)
ADKWIRT it
not affected NT=1
T8 1
VREF x (128/1024) TheDOBD0 -—{ ADCOLTH ADCOLTL j VREF x (128(1024) |  Ox0080 ,.._| mommmmsn]
ADOWNT=1 i ADGWINT
041 not affectad
WREF % (B411024) D040 -—| Anonﬁ’lH-Aan'rL] WREF x (64/1024) w0040 4—| ADCOLTHADCOLTL |
E3F
ADDWINT ADFMNT=1
not aflected
a D000 ]

Figure 6.6. ADC Window Compare Example: Right-Justified Data

ADCOH: ADCOL
Ingat Vokage 4 Input Yoltags
(AIN - GMD) {AIN - GHDY
WREF x (1023 OxFFCO VREF x (1023
1024) 1024}
ADOWINT o
naot affected DOWANT=1
2040
VREF x (128/1024) |  ©x2000  |w—] ADCOLTHADCOLTL | VREF « (128/1004) |  0x2000 |=— ADCOGTHADCOGTL |
EIEE ADOVANT
ACCWINT=1 S lnd
Dx1040
WREF x (B4/1024) 01000 .-—| .ﬁDOSGTHADDJGTLI WREF x (641024} O 1000 -q—| ADCOLTHADCOLTL |
Ox0FCT
ADWINT ADOWNT=1
nad affected
] O 0000 1]

Figure 6.7. ADC Window Compare Example: Left-Justified Data
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Figure 8.2. Comparatorl Functional Block Diagram

The Comparator output can be polled in software, used as an interrupt source, and/or routed to a Port pin.
When routed to a Port pin, the Comparator output is available asynchronous or synchronous to the system
clock; the asynchronous output is available even in STOP mode (with no system clock active). When dis-
abled, the Comparator output (if assigned to a Port 1/O pin via the Crossbar) defaults to the logic low state,
and the power supply to the comparator is turned off. See Section “20.1. Priority Crossbar Decoder” on
page 148 for details on configuring Comparator outputs via the digital Crossbar. Comparator inputs can be
externally driven from —0.25 V to (Vpp) + 0.25 V without damage or upset. The complete Comparator elec-

trical specifications are given in Section “5. Electrical Characteristics” on page 34.

The Comparator response time may be configured in software via the CPTnMD registers (see SFR Defini-
tion 8.2 and SFR Definition 8.4). Selecting a longer response time reduces the Comparator supply current.
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Figure 8.3. Comparator Hysteresis Plot

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

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

Comparator interrupts can be generated on both rising-edge and falling-edge output transitions. (For Inter-
rupt enable and priority control, see Section “16.1. MCU Interrupt Sources and Vectors” on page 113). The
CPnFIF flag is set to logic 1 upon a Comparator falling-edge occurrence, and the CPnRIF flag is set to
logic 1 upon the Comparator rising-edge occurrence. Once set, these bits remain set until cleared by soft-
ware. The Comparator rising-edge interrupt mask is enabled by setting CPnRIE to a logic 1. The Compar-
ator falling-edge interrupt mask is enabled by setting CPnFIE to a logic 1.

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

Note that false rising edges and falling edges can be detected when the comparator is first powered on or
if changes are made to the hysteresis or response time control bits. Therefore, it is recommended that the
rising-edge and falling-edge flags be explicitly cleared to logic O a short time after the comparator is
enabled or its mode bits have been changed.
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SFR Definition 8.3. CPT1CN: Comparatorl Control

Bit

6 5 4 3 2 1 0

Name

CP1EN

CP1OUT | CPIRIF CP1FIF CP1HYP[1:0] CP1HYNI[1:0]

Type

R/W

R R/W R/W R/W R/W

Reset

0

0 0 0 0 0 0 0

SFR Address = 0x9A; SFR Page = All Pages

Bit

Name

Function

7

CP1EN

Comparatorl Enable Bit.

0: Comparatorl Disabled.
1: Comparatorl Enabled.

CP1OUT

Comparatorl Output State Flag.

0: Voltage on CP1+ < CP1-.
1: Voltage on CP1+ > CP1-.

CP1RIF

Comparatorl Rising-Edge Flag. Must be cleared by software.

0: No Comparatorl Rising Edge has occurred since this flag was last cleared.
1: Comparatorl Rising Edge has occurred.

CP1FIF

Comparatorl Falling-Edge Flag. Must be cleared by software.

0: No Comparatorl Falling-Edge has occurred since this flag was last cleared.
1: Comparatorl Falling-Edge has occurred.

3:2

CP1HYP[1:0]

Comparatorl Positive Hysteresis Control Bits.

00: Positive Hysteresis Disabled.
01: Positive Hysteresis = 5 mV.

10: Positive Hysteresis = 10 mV.
11: Positive Hysteresis = 20 mV.

1:0

CP1HYN[1:0]

Comparatorl Negative Hysteresis Control Bits.

00: Negative Hysteresis Disabled.
01: Negative Hysteresis =5 mV.

10: Negative Hysteresis = 10 mV.
11: Negative Hysteresis = 20 mV.

SILICON LABS
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SFR Definition 11.3. SP: Stack Pointer

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

Type R/W
Reset 0 0 0 0 0 1 1

SFR Address = 0x81; SFR Page = All Pages

Bit Name Function

7:0 SP[7:0] |Stack Pointer.

The Stack Pointer holds the location of the top of the stack. The stack pointer is incre-
mented before every PUSH operation. The SP register defaults to 0x07 after reset.

SFR Definition 11.4. ACC: Accumulator

Bit 7 6 5 4 3 2 0
Name ACCJ7:0]
Type R/W
Reset 0 0 0 0 0 0 0
SFR Address = OXEQ; SFR Page = All Pages; Bit-Addressable
Bit Name Function
7:0 | ACC[7:0] |Accumulator.
This register is the accumulator for arithmetic operations.
SFR Definition 11.5. B: B Register
Bit 7 6 5 4 3 2 0
Name B[7:0]
Type R/W
Reset 0 0 0 0 0 0 0

SFR Address = 0xFO; SFR Page = All Pages; Bit-Addressable

Bit Name Function

7:0 B[7:0] B Register.

This register serves as a second accumulator for certain arithmetic operations.
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12. Prefetch Engine

The C8051F388/9/A/B family of devices incorporate a 2-byte prefetch engine. Because the access time of
the Flash memory is 40 ns, and the minimum instruction time is roughly 20 ns, the prefetch engine is nec-
essary for full-speed code execution. Instructions are read from Flash memory two bytes at a time by the
prefetch engine and given to the CIP-51 processor core to execute. When running linear code (code with-
out any jumps or branches), the prefetch engine allows instructions to be executed at full speed. When a
code branch occurs, the processor may be stalled for up to two clock cycles while the next set of code
bytes is retrieved from Flash memory. It is recommended that the prefetch be used for optimal code execu-
tion timing.

Note: The prefetch engine can be disabled when the device is in suspend mode to save power.

SFR Definition 12.1. PFEOCN: Prefetch Engine Control

Bit 7 6 5 4 3 2 1 0
Name PFEN FLBWE
Type R R RIW R R R R RIW
Reset 0 0 1 0 0 0 0 0

SFR Address = OxAF; SFR Page = All Pages
Bit Name Function

7:6 | Unused |Read = 00b, Write = don't care.

5 PFEN Prefetch Enable.

This bit enables the prefetch engine.
0: Prefetch engine is disabled.
1: Prefetch engine is enabled.

4:1 | Unused |Read = 0000b. Write = don’t care.

0 FLBWE |Flash Block Write Enable.

This bit allows block writes to Flash memory from software.
0: Each byte of a software Flash write is written individually.
1: Flash bytes are written in groups of two.
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Table 14.1. AC Parameters for External Memory Interface

Parameter Description Min* Max* Units
Tacs Address/Control Setup Time 0 3 X TsyscLk ns
Tacw Address/Control Pulse Width 1x TgyscLk 16 X TgyscLK ns
TacH Address/Control Hold Time 0 3 X TgyscLk ns
TALEH Address Latch Enable High Time 1x TsyscLk 4 X TgyscLK ns
TaLEL Address Latch Enable Low Time 1x TgyscLk 4 X TgyscLK ns
Twps Write Data Setup Time 1 X TgyscLk 19 X TsyscLk ns
TwbH Write Data Hold Time 0 3 X TgyscLk ns
TrDs Read Data Setup Time 20 ns
TrRDH Read Data Hold Time 0 ns

Note: TgyscLk IS equal to one period of the device system clock (SYSCLK).

104
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SFR Definition 16.4. EIP1: Extended Interrupt Priority 1

Bit 7 6 5 4 3 2 1 0
Name PT3 PCP1 PCPO PPCAO PADCO | PWADCO | Reserved | PSMBO
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 Address = 0xF6; SFR Page = All Pages

Bit Name Function

7 PT3 Timer 3 Interrupt Priority Control.
This bit sets the priority of the Timer 3 interrupt.
0: Timer 3 interrupts set to low priority level.
1: Timer 3 interrupts set to high priority level.

6 PCP1 |Comparatorl (CP1) Interrupt Priority Control.
This bit sets the priority of the CP1 interrupt.
0: CP1 interrupt set to low priority level.
1: CP1 interrupt set to high priority level.

5 PCPO |Comparator0 (CPO) Interrupt Priority Control.
This bit sets the priority of the CPO interrupt.
0: CPO interrupt set to low priority level.
1: CPO interrupt set to high priority level.

4 PPCAO |Programmable Counter Array (PCAO) Interrupt Priority Control.
This bit sets the priority of the PCAQ interrupt.
0: PCAQ interrupt set to low priority level.
1: PCAO interrupt set to high priority level.
3 PADCO |ADCO Conversion Complete Interrupt Priority Control.
This bit sets the priority of the ADCO Conversion Complete interrupt.
0: ADCO Conversion Complete interrupt set to low priority level.
1: ADCO Conversion Complete interrupt set to high priority level.

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

1 | Reserved |Read = 0b, Must Write Ob.

0 PSMBO |SMBusO Interrupt Priority Control.
This bit sets the priority of the SMBO interrupt.
0: SMBO interrupt set to low priority level.
1: SMBO interrupt set to high priority level.
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16.3. INTO and INT1 External Interrupt Sources

The INTO and INTZ 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 “25.1. Timer 0 and Timer 1” on page 227) select level or
edge sensitive. The table below lists the possible configurations.

ITO | INOPL |INTO Interrupt ITL | INIPL |INTZ 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 ITOL1CF register (see SFR Definition 16.7). Note
that INTO and INTO Port pin assignments are independent of any Crossbar 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 PnSKIP (see Section “20.1. Priority Crossbar
Decoder” on page 148 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 inter-
rupts, respectively. If an INTO or INT1 external interrupt is configured as edge-sensitive, the corresponding
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 inactive. 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.
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SFR Definition 19.1. CLKSEL: Clock Select

Bit 7 6 5 4 3 2 1 0
Name Reserved OUTCLK CLKSL[2:0]
Type R R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xA9; SFR Page = All Pages

Bit

Name

Function

7

Unused

Read = Ob; Write = don't care

6:4

Reserved

Read = Ob; Must Write 000b.

3

OUTCLK

Crossbar Clock Out Select.

If the SYSCLK signal is enabled on the Crossbar, this bit selects between outputting
SYSCLK and SYSCLK synchronized with the Port I/O pins.

0: Enabling the Crossbar SYSCLK signal outputs SYSCLK.

1: Enabling the Crossbar SYSCLK signal outputs SYSCLK synchronized with the
Port 1/O.

2:0

CLKSL[2:0]

System Clock Source Select Bits.

000: SYSCLK derived from the Internal High-Frequency Oscillator / 4 and scaled
per the IFCN bits in register OSCICN.

001: SYSCLK derived from the External Oscillator circuit.

010: SYSCLK derived from the Internal High-Frequency Oscillator / 2.

011: SYSCLK derived from the Internal High-Frequency Oscillator.

100: SYSCLK derived from the Internal Low-Frequency Oscillator and scaled per
the OSCLD bits in register OSCLCN.

101-111: Reserved.
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21.1. Supporting Documents
It is assumed the reader is familiar with or has access to the following supporting documents:

1. The 12C-Bus and How to Use It (including specifications), Philips Semiconductor.
2. The I2C-Bus Specification—Version 2.0, Philips Semiconductor.
3. System Management Bus Specification—Version 1.1, SBS Implementers Forum.

21.2. SMBus Configuration

Figure 21.2 shows a typical SMBus configuration. The SMBus specification allows any recessive voltage
between 3.0 V and 5.0 V; different devices on the bus may operate at different voltage levels. The bi-direc-
tional SCL (serial clock) and SDA (serial data) lines must be connected to a positive power supply voltage
through a pullup resistor or similar circuit. Every device connected to the bus must have an open-drain or
open-collector output for both the SCL and SDA lines, so that both are pulled high (recessive state) when
the bus is free. The maximum number of devices on the bus is limited only by the requirement that the rise
and fall times on the bus not exceed 300 ns and 1000 ns, respectively.

VDD = 5V VDD = 3V VDD = 5V VDD = 3V
Master Slave Slave
Device Device 1 Device 2
& J J ]' SDA
* SCL

Figure 21.2. Typical SMBus Configuration

21.3. SMBus Operation

Two types of data transfers are possible: data transfers from a master transmitter to an addressed slave
receiver (WRITE), and data transfers from an addressed slave transmitter to a master receiver (READ).
The master device initiates both types of data transfers and provides the serial clock pulses on SCL. The
SMBus interface may operate as a master or a slave, and multiple master devices on the same bus are
supported. If two or more masters attempt to initiate a data transfer simultaneously, an arbitration scheme
is employed with a single master always winning the arbitration. It is not necessary to specify one device
as the Master in a system; any device who transmits a START and a slave address becomes the master
for the duration of that transfer.

A typical SMBus transaction consists of a START condition followed by an address byte (Bits7—1: 7-bit
slave address; Bit0: R/W direction bit), one or more bytes of data, and a STOP condition. Bytes that are
received (by a master or slave) are acknowledged (ACK) with a low SDA during a high SCL (see
Figure 21.3). If the receiving device does not ACK, the transmitting device will read a NACK (not acknowl-
edge), which is a high SDA during a high SCL.

The direction bit (R/W) occupies the least-significant bit position of the address byte. The direction bit is set
to logic 1 to indicate a "READ" operation and cleared to logic O to indicate a "WRITE" operation.
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low. With the associated timer enabled and configured to overflow after 25 ms (and SMBnTOE set), the
timer interrupt service routine can be used to reset (disable and re-enable) the SMBus in the event of an
SCL low timeout.

21.3.5. SCL High (SMBus Free) Timeout

The SMBus specification stipulates that if the SCL and SDA lines remain high for more that 50 ps, the bus
is designated as free. When the SMBnFTE bit in SMBNCF is set, the bus will be considered free if SCL and
SDA remain high for more than 10 SMBus clock source periods (as defined by the timer configured for the
SMBus clock source). If the SMBus is waiting to generate a Master START, the START will be generated
following this timeout. A clock source is required for free timeout detection, even in a slave-only implemen-
tation.

21.4. 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

Optional hardware recognition of slave address and automatic acknowledgement of address/data

SMBus interrupts are generated for each data byte or slave address that is transferred. When hardware
acknowledgment is disabled, the point at which the interrupt is generated depends on whether the hard-
ware is acting as a data transmitter or receiver. When a transmitter (i.e., sending address/data, receiving
an ACK), this interrupt is generated after the ACK cycle so that software may read the received ACK value;
when receiving data (i.e., receiving address/data, sending an ACK), this interrupt is generated before the
ACK cycle so that software may define the outgoing ACK value. If hardware acknowledgment is enabled,
these interrupts are always generated after the ACK cycle. See Section 21.5 for more details on transmis-
sion 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 SMBnCN (SMBus Control
register) to find the cause of the SMBus interrupt. The SMBNCN register is described in Section 21.4.3;
Table 21.5 provides a quick SMBnCN decoding reference.

21.4.1. SMBus Configuration Register

The SMBus Configuration register (SMBNCF) is used to enable the SMBus Master and/or Slave modes,
select the SMBus clock source, and select the SMBus timing and timeout options. When the ENSMB bit is
set, the SMBus is enabled for all master and slave events. Slave events may be disabled by setting the
INH bit. With slave events inhibited, the SMBus interface will still monitor the SCL and SDA pins; however,
the interface will NACK all received addresses and will not generate any slave interrupts. When the INH bit
is set, all slave events will be inhibited following the next START (interrupts will continue for the duration of
the current transfer).
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SFR Definition 21.5. SMB1CN: SMBus Control

Bit 7 6 5 4 3 2 1 0
Name | MASTER1 | TXMODEL1 STAl STO1 ACKRQ1 |ARBLOST1| ACK1 Si1
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 = F; Bit-Addressable
Bit Name Description Read Write
7 | MASTER1 | SMBus1 Master/Slave 0: SMBus1 operating in N/A
Indicator. This read-only bit  |slave mode.
indicates when the SMBuslis |1: SMBus1 operating in
operating as a master. master mode.
6 | TXMODEL [SMBus1 Transmit Mode 0: SMBusl in Receiver N/A
Indicator. This read-only bit | Mode.
indicates when the SMBus1 is |1: SMBus1 in Transmitter
operating as a transmitter. Mode.
5 STAl SMBus1 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 STO1 SMBus1 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 | ACKRQ1l |SMBuslAcknowledge 0: No ACK requested N/A
Request. 1: ACK requested
2 |ARBLOST1 |SMBus1 Arbitration Lost 0: No arbitration error. N/A
Indicator. 1: Arbitration Lost
1 ACK1 SMBus1 Acknowledge. 0: NACK received. 0: Send NACK
1: ACK received. 1: Send ACK
0 Si1 SMBus1 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. SI1 must be 1: Force interrupt.
cleared by software. While SI1
is set, SCL1 is held low and
the SMBusL1 is stalled.
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SFR Definition 23.4. SBCON1: UART1 Baud Rate Generator Control

Bit 7 6 5 4 3 2 1 0
Name SB1RUN SB1PS[1:0]
Type R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = OXAC; SFR Page = All Pages

Bit Name Function

7 Reserved |Read = 0b. Must Write Ob.

6 | SBIRUN |Baud Rate Generator Enable.

0: Baud Rate Generator is disabled. UART1 will not function.
1: Baud Rate Generator is enabled.

5:2 | Reserved |Read = 0000b. Must Write 0000b.

1:0 | SB1PS[1:0] | Baud Rate Prescaler Select.

00: Prescaler =12
01: Prescaler = 4
10: Prescaler = 48
11: Prescaler=1

SFR Definition 23.5. SBRLH1: UART1 Baud Rate Generator High Byte

Bit 7 6 5 4 3 2 1 0
Name SBRLH1[7:0]
Type RIW
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xB5; SFR Page = All Pages
Bit Name Function

7:0 | SBRLH1[7:0]| UART1 Baud Rate Reload High Bits.
High Byte of reload value for UART1 Baud Rate Generator.
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SFR Definition 25.10. TMR2RLL: Timer 2 Reload Register Low Byte

Bit 7 6 5 4 3 2 1 0
Name TMR2RLL[7:0]

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

SFR Address = OXxCA; SFR Page =0
Bit Name Function

7:0 | TMR2RLL[7:0] | Timer 2 Reload Register Low Byte.
TMR2RLL holds the low byte of the reload value for Timer 2.

SFR Definition 25.11. TMR2RLH: Timer 2 Reload Register High Byte

Bit 7 6 5 4 3 2 1 0
Name TMR2RLH[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = OxCB; SFR Page =0
Bit Name Function
7:0 | TMR2RLH[7:0] | Timer 2 Reload Register High Byte.
TMR2RLH holds the high byte of the reload value for Timer 2.

SFR Definition 25.12. TMR2L: Timer 2 Low Byte

Bit 7 6 5 4 3 2 1 0
Name TMR2L[7:0]

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

SFR Address = OxCC; SFR Page =0
Bit Name Function
7:0 | TMR2L[7:0] |Timer 2 Low Byte.

In 16-bit mode, the TMR2L register contains the low byte of the 16-bit Timer 2. In 8-
bit mode, TMR2L contains the 8-bit low byte timer value.
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26.3.4. Frequency Output Mode

Frequency Output Mode produces a programmable-frequency square wave on the module’s associated
CEXn pin. The capture/compare module high byte holds the number of PCA clocks to count before the out-
put is toggled. The frequency of the square wave is then defined by Equation 26.1.

. ___pca
CEXn © 2 x PCAOCPHn

Note: A value of 0x00 in the PCAOCPHDN register is equal to 256 for this equation.

Equation 26.1. Square Wave Frequency Output

Where Fpcp is the frequency of the clock selected by the CPS2-0 bits in the PCA mode register,
PCAOMD. The lower byte of the capture/compare module is compared to the PCA counter low byte; on a
match, CEXn is toggled and the offset held in the high byte is added to the matched value in PCAOCPLN.
Frequency Output Mode is enabled by setting the ECOMn, TOGn, and PWMn bits in the PCAOCPMn reg-
ister. Note that the MATnN bit should normally be set to 0 in this mode. If the MATn bit is set to 1, the CCFn
flag for the channel will be set when the 16-bit PCAO counter and the 16-bit capture/compare register for
the channel are equal.
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Figure 26.7. PCA Frequency Output Mode
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