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5. TQFP-48 Package Specifications
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Figure 5.1. TQFP-48 Package Drawing
Table 5.1. TQFP-48 Package Dimensions
Dimension Min Nom Max Dimension Min Nom Max
A — — 1.20 E 9.00 BSC.
Al 0.05 — 0.15 El 7.00 BSC.
A2 0.95 1.00 1.05 L 0.45 0.60 0.75
b 0.17 0.22 0.27 aaa 0.20
c 0.09 — 0.20 bbb 0.20
D 9.00 BSC. ccc 0.08
D1 7.00 BSC. ddd 0.08
e 0.50 BSC. O] 0° 3.5° 7°
Notes:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. This drawing conforms to JEDEC outline MS-026, variation ABC.
4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body
Components.
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Table 9.11. Power Management Electrical Characteristics
Vpp = 1.810 3.6 V; Ty = —40 to +85 °C unless otherwise specified. Use factory-calibrated settings.

Parameter Conditions Min Typ | Max Units
Idle Mode Wake-Up time 2 — 3 SYSCLKs
Suspend Mode Wake-Up Time — 250 — ns
Table 9.12. Temperature Sensor Electrical Characteristics
Vpp = 3.0 V, —40 to +85 °C unless otherwise specified.

Parameter Conditions Min Typ Max Units
Linearity — 1 — °C
Slope — 3.27 — mV/°C
Slope Error* — +65 — pv/eC
Offset Temp=0°C — 868 — mV
Offset Error* Temp=0°C — +15.3 — mV
*Note: Represents one standard deviation from the mean.

Table 9.13. Voltage Reference Electrical Characteristics

Vpp = 1.8 t0 3.6 V; —40 to +85 °C unless otherwise specified.

Parameter Conditions Min Typ Max Units

Internal High-Speed Reference (REFSL[1:0] = 11)
Output Voltage 25 °C ambient 155 | 1.59 | 1.70 \%
Turn-on Time — — 1.7 VES
Supply Current — 200 — MA
External Reference (REFOE = 0)
Input Voltage Range 0 — Vpp
Input Current Sample Rate =500 ksps; VREF=3.0V | — 7 — MA

SILICON LABS
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Table 9.14. Comparator Electrical Characteristics
Vpp = 3.0 V, —40 to +85 °C unless otherwise noted.

Parameter Conditions Min Typ Max Units
Response Time: CPO+ — CPO- =100 mV — 300 — ns
Mode 0, Vem" = 1.5V CPO+—CPO-=-100mV | — 200 — ns
Response Time: CPO+ — CPO- =100 mV — 400 — ns
Mode 1, Vem' = 1.5V CPO+-CPO-=-100mV | — 350 — ns
Response Time: CPO+ - CPO- =100 mV — 570 — ns
Mode 2, Vem™ = 1.5V CPO+ — CPO- = —100 mV — 870 — ns
Response Time: CPO+ — CPO- =100 mV — 1500 — ns
Mode 3, Vem' = 1.5V CPO+ — CPO- = —100 mV — | 4500 — ns
Common-Mode Rejection Ratio — 1 4 mV/V
Positive Hysteresis 1 Mode 2, CPOHYP1-0 =00 — 0 mV
Positive Hysteresis 2 Mode 2, CPOHYP1-0 =01 5 10 mV
Positive Hysteresis 3 Mode 2, CPOHYP1-0 =10 10 20 mV
Positive Hysteresis 4 Mode 2, CPOHYP1-0 = 11 10 20 30 mV
Negative Hysteresis 1 Mode 2, CPOHYN1-0 = 00 — 1 mV
Negative Hysteresis 2 Mode 2, CPOHYN1-0 =01 10 mV
Negative Hysteresis 3 Mode 2, CPOHYN1-0 =10 7 10 20 mV
Negative Hysteresis 4 Mode 2, CPOHYN1-0 =11 10 20 30 mV
Inverting or Non-Inverting Input -0.25 — Vpp +0.25 \Y,
Voltage Range
Input Offset Voltage -7.5 — 7.5 mV
Power Specifications
Power Supply Rejection — 0.1 — mV/V
Powerup Time — 10 — us
Supply Current at DC Mode 0 — 25 — A
Mode 1 — 10 — HA
Mode 2 — 3 — MA
Mode 3 — 0.5 — MA

Note: Vcm is the common-mode voltage on CPO+ and CPO-.

54
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12. Voltage and Ground Reference Options

The voltage reference MUX is configurable to use an externally connected voltage reference, the on-chip
voltage reference, or one of two power supply voltages (see Figure 12.1). The ground reference MUX
allows the ground reference for ADCO to be selected between the ground pin (GND) or a port pin dedi-
cated to analog ground (P0.1/AGND).

The voltage and ground reference options are configured using the REFOCN SFR described on page 71.
Electrical specifications are can be found in the Electrical Specifications Chapter.

Important Note About the Vgrgg and AGND Inputs: Port pins are used as the external Vggr and AGND

inputs. When using an external voltage reference, P0.0/VREF should be configured as an analog input and
skipped by the Digital Crossbar. When using AGND as the ground reference to ADCO, P0.1/AGND should
be configured as an analog input and skipped by the Digital Crossbar. Refer to Section “28. Port Input/Out-
put” on page 180 for complete Port I/O configuration details. The external reference voltage must be within
the range 0 < Vggg < Vpp and the external ground reference must be at the same DC voltage potential as

GND.
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Figure 12.1. Voltage Reference Functional Block Diagram
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The Comparator response time may be configured in software via the CPTOMD register (see SFR Defini-
tion 14.2). Selecting a longer response time reduces the Comparator supply current.

CPO+
VIN+ ——— +

cPo CPO ouT
VIN- ——— — ] _

CIRCUIT CONFIGURATION

Positive Hysteresis Voltage A
(Programmed with CPOHYP Bits)

VIN- Y

INPUTS Negative Hysteresis Voltage
\/ (Programmed by CPOHYN Bits)
VIN+
VOH —

OUTPUT

s N N

Negative Hysteresis —J L Maximum
Disabled Negative Hysteresis
Positive Hysteresis — L— Maximum
Disabled Positive Hysteresis

Figure 14.2. Comparator Hysteresis Plot

The Comparator hysteresis is software-programmable via its Comparator Control register CPTOCN. 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 Register CPTOCN
(shown in SFR Definition 14.1). The amount of negative hysteresis voltage is determined by the settings of
the CPOHYN bits. As shown in Figure 14.2, settings of 20, 10 or 5 mV of negative hysteresis can be pro-
grammed, or negative hysteresis can be disabled. In a similar way, the amount of positive hysteresis is
determined by the setting the CPOHYP bits.

Comparator interrupts can be generated on both rising-edge and falling-edge output transitions. (For Inter-
rupt enable and priority control, see Section “21.1. MCU Interrupt Sources and Vectors” on page 138). The
CPOFIF flag is set to logic 1 upon a Comparator falling-edge occurrence, and the CPORIF 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 to a logic 1. The Compar-
atorO falling-edge interrupt mask is enabled by setting CPOFIE to a logic 1.

The output state of the Comparator can be obtained at any time by reading the CPOOUT bit. The Compar-
ator is enabled by setting the CPOEN 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.

75 Rev. 1.0
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Table 16.1. CIP-51 Instruction Set Summary

Mnemonic Description Bytes Clock
Cycles
Arithmetic Operations
ADD A, Rn Add register to A 1 1
ADD A, direct Add direct byte to A 2 2
ADD A, @Ri Add indirect RAM to A 1 2
ADD A, #data Add immediate to A 2 2
ADDC A, Rn Add register to A with carry 1 1
ADDC A, direct Add direct byte to A with carry 2 2
ADDC A, @Ri Add indirect RAM to A with carry 1 2
ADDC A, #data Add immediate to A with carry 2 2
SUBB A, Rn Subtract register from A with borrow 1 1
SUBB A, direct Subtract direct byte from A with borrow 2 2
SUBB A, @Ri Subtract indirect RAM from A with borrow 1 2
SUBB A, #data Subtract immediate from A with borrow 2 2
INC A Increment A 1 1
INC Rn Increment register 1 1
INC direct Increment direct byte 2 2
INC @RI Increment indirect RAM 1 2
DEC A Decrement A 1 1
DEC Rn Decrement register 1 1
DEC direct Decrement direct byte 2 2
DEC @RI Decrement indirect RAM 1 2
INC DPTR Increment Data Pointer 1 1
MUL AB Multiply A and B 1 4
DIV AB Divide A by B 1 8
DA A Decimal adjust A 1 1
Logical Operations
ANL A, Rn AND Register to A 1 1
ANL A, direct AND direct byte to A 2 2
ANL A, @RI AND indirect RAM to A 1 2
ANL A, #data AND immediate to A 2 2
ANL direct, A AND A to direct byte 2 2
ANL direct, #data AND immediate to direct byte 3 3
ORL A, Rn OR Register to A 1 1
ORL A, direct OR direct byte to A 2 2
ORL A, @RI OR indirect RAM to A 1 2
ORL A, #data OR immediate to A 2 2
ORL direct, A OR A to direct byte 2 2
ORL direct, #data OR immediate to direct byte 3 3
XRL A, Rn Exclusive-OR Register to A 1 1
XRL A, direct Exclusive-OR direct byte to A 2 2
XRL A, @RI Exclusive-OR indirect RAM to A 1 2
XRL A, #data Exclusive-OR immediate to A 2 2
XRL direct, A Exclusive-OR A to direct byte 2 2
) Rev. 1.0 100
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17.1. Program Memory

The members of the C8051F70x/71x device family contain 16 kB (C8051F702/3/6/7 and C8051F16/7),
15 kB (C8051F700/1/4/5), or 8 kB (C8051F708/9 and C8051F710/1/2/3/4/5) of re-programmable Flash
memory that can be used as non-volatile program or data storage. The last byte of user code space is
used as the security lock byte (Ox3FFF on 16 kB devices, 0x3BFF on 15 kB devices and Ox1FFF on 8 kB
devices).

C8051F702/3/6/7 and
C8051F716/7
Lock Byte Ox3FFF

OX3FFE
C8051F700/1/4/5
Lock Byte OX3BFF

_________ Ox3BFE C8051F708/9 and
Lock Byte Page C8051F710/1/2/3/4/5  oxiFer

0Xx3A00
Lock Byte OX1FFE

Flash Memory Space Lock Byte Page 0x1E00

0x3E00

Flash Memory Space

FLASH memory organized in
512-byte pages

Flash Memory Space

0x0000 0x0000 0x0000

Figure 17.2. Flash Program Memory Map

17.1.1. MOVX Instruction and Program Memory

The MOVX instruction in an 8051 device is typically used to access external data memory. On the
CB8051F70x/71x devices, the MOVX instruction is normally used to read and write on-chip XRAM, but can
be re-configured to write and erase on-chip Flash memory space. MOVC instructions are always used to
read Flash memory, while MOVX write instructions are used to erase and write Flash. This Flash access
feature provides a mechanism for the C8051F70x/71x to update program code and use the program mem-
ory space for non-volatile data storage. Refer to Section “22. Flash Memory” on page 148 for further
details.

17.2. EEPROM Memory

The C8051F700/1/4/5/8/9 and C8051F712/3 contain EEPROM emulation hardware, which uses Flash
memory to emulate a 32-byte EEPROM memory space for non-volatile data storage. The EEPROM data is
accessed through a RAM buffer for increased speed. More details about the EEPROM can be found in
Section “23. EEPROM” on page 155.

17.3. Data Memory

The C8051F70x/71x device family includes 512 bytes of RAM data memory. 256 bytes of this memory is
mapped into the internal RAM space of the 8051. 256 bytes of this memory is on-chip “external” memory.
The data memory map is shown in Figure 17.1 for reference.

17.3.1. Internal RAM

There are 256 bytes of internal RAM mapped into the data memory space from 0x00 through OxFF. The
lower 128 bytes of data memory are used for general purpose registers and scratch pad memory. Either
direct or indirect addressing may be used to access the lower 128 bytes of data memory. Locations 0x00
through Ox1F are addressable as four banks of general purpose registers, each bank consisting of eight

109 Rev. 1.0
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18.6.1.3. 8-bit MOVX with Bank Select: EMIOCF[4:2] = 110

Nonmuxed 8-bit WRITE with Bank Select

ADDRI[15:8] EMIF ADDRESS (8 MSBs) from EMIOCN
ADDR(7:0] EMIF ADDRESS (8 LSBs) from RO or R1
DATA[7:0] EMIF WRITE DATA

< T P T
WDS WDH

<—TACS—>\<—TACW—><—TACH —>
WR \ /

RD
Nonmuxed 8-bit READ with Bank Select
ADDRJ15:8] EMIF ADDRESS (8 MSBs) from EMIOCN
ADDRJ[7:0] EMIF ADDRESS (8 LSBs) from RO or R1

T T
RDS RDH

<—TAcs—>’<—TAcw—><—TACH —>
RD \ /

DATA[7:0] |/' EMIF READ DATA

Figure 18.6. Non-Multiplexed 8-Bit MOVX with Bank Select Timing
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SFR Definition 21.6. EIP2: Extended Interrupt Priority 2

Bit 7 6 5 4 3 2 1 0
Name | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | PSCGRT | PSCCPT
Type R R R R R R R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = OxCF; SFR Page = F
Bit Name Function
7:2 | Reserved | Must Write 000000b.
1 | PSCGRT |capacitive Sense Greater Than Comparator Priority Control.
This bit sets the priority of the Capacitive Sense Greater Than Comparator interrupt.
0: CSO Greater Than Comparator interrupt set to low priority level.
1: CSO Greater Than Comparator set to high priority level.
0 | PSCCPT |capacitive Sense Conversion Complete Priority Control.
This bit sets the priority of the Capacitive Sense Conversion Complete interrupt.
0: CS0 Conversion Complete set to low priority level.
1: CS0 Conversion Complete set to high priority level.

SILICON LABS
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6. Using the MOVX instruction, write a data byte to any location within the 512-byte page to be erased.
7. Clear the PSWE and PSEE bits.

8. Restore previous interrupt state.

Steps 4-6 must be repeated for each 512-byte page to be erased.

Note: Flash security settings may prevent erasure of some Flash pages, such as the reserved area and the page
containing the lock bytes. For a summary of Flash security settings and restrictions affecting Flash erase
operations, please see Section “22.3. Security Options” on page 149.

22.1.3. Flash Write Procedure

A write to Flash memory can clear bits to logic 0 but cannot set them; only an erase operation can set bits
to logic 1 in Flash. A byte location to be programmed should be erased before a new value is written.
The recommended procedure for writing a single byte in Flash is as follows:

Save current interrupt state and disable interrupts.

Ensure that the Flash byte has been erased (has a value of OXFF).

Set the PSWE bit (register PSCTL).

Clear the PSEE bit (register PSCTL).

Write the first key code to FLKEY: OxAb.

Write the second key code to FLKEY: OxF1.

Using the MOVX instruction, write a single data byte to the desired location within the 512-byte sector.
Clear the PSWE bit.

Restore previous interrupt state.

Steps 5-7 must be repeated for each byte to be written.

© 0o N~ whPRE

Note: Flash security settings may prevent writes to some areas of Flash, such as the reserved area. For a summary
of Flash security settings and restrictions affecting Flash write operations, please see Section “22.3. Security
Options” on page 149.

22.2. Non-volatile Data Storage

The Flash memory can be used for non-volatile data storage as well as program code. This allows data
such as calibration coefficients to be calculated and stored at run time. Data is written using the MOVX
write instruction and read using the MOVC instruction.

Note: MOVX read instructions always target XRAM.

22.3. Security Options

The CIP-51 provides security options to protect the Flash memory from inadvertent modification by soft-
ware as well as to prevent the viewing of proprietary program code and constants. The Program Store
Write Enable (bit PSWE in register PSCTL) and the Program Store Erase Enable (bit PSEE in register
PSCTL) bits protect the Flash memory from accidental modification by software. PSWE must be explicitly
set to 1 before software can modify the Flash memory; both PSWE and PSEE must be set to 1 before soft-
ware can erase Flash memory. Additional security features prevent proprietary program code and data
constants from being read or altered across the C2 interface.

A Security Lock Byte located at the last byte of Flash user space offers protection of the Flash program
memory from access (reads, writes, and erases) by unprotected code or the C2 interface. The Flash secu-
rity mechanism allows the user to lock all Flash pages, starting at page 0, by writing a non-OxFF value to
the lock byte. Note that writing a non-OxFF value to the lock byte will lock all pages of FLASH from
reads, writes, and erases, including the page containing the lock byte.

The level of Flash security depends on the Flash access method. The three Flash access methods that
can be restricted are reads, writes, and erases from the C2 debug interface, user firmware executing on

149 Rev. 1.0
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SFR Definition 22.2. FLKEY: Flash Lock and Key

Bit 7 6 5 4 3 2 1 0
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xB7; SFR Page = All Pages
Bit Name Function
7:0 | FLKEY[7:0] | Flash Lock and Key Register.

Write:

This register provides a lock and key function for Flash erasures and writes. Flash
writes and erases are enabled by writing OxA5 followed by 0xF1 to the FLKEY regis-
ter. Flash writes and erases are automatically disabled after the next write or erase is
complete. If any writes to FLKEY are performed incorrectly, or if a Flash write or erase
operation is attempted while these operations are disabled, the Flash will be perma-
nently

locked from writes or erasures until the next device reset. If an application never
writes to Flash, it can intentionally lock the Flash by writing a non-0xA5 value to
FLKEY from software.

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 (OxA5).

10: Flash is unlocked (writes/erases allowed).

11: Flash writes/erases disabled until the next reset.

SILICON LABS
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27. Oscillators and Clock Selection

CB8051F70x/71x devices include a programmable internal high-frequency oscillator and an external oscilla-
tor drive circuit. The internal high-frequency oscillator can be enabled/disabled and calibrated using the
OSCICN and OSCICL registers, as shown in Figure 27.1. The system clock can be sourced by the exter-
nal oscillator circuit or the internal oscillator (default). The internal oscillator offers a selectable post-scaling
feature, which is initially set to divide the clock by 8.

Option 2 — RC Mode
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Figure 27.1. Oscillator Options

27.1. System Clock Selection

The system clock source for the MCU can be selected using the CLKSEL register. The clock selected as
the system clock can be divided by 1, 2, 4, 8, 16, 32, 64, or 128. When switching between two clock divide
values, the transition may take up to 128 cycles of the undivided clock source. The CLKRDY flag can be
polled to determine when the new clock divide value has been applied. The clock divider must be set to
"divide by 1" when entering Suspend mode. The system clock source may also be switched on-the-fly. The
switchover takes effect after one clock period of the slower oscillator.
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28.2.2. Assigning Port I/O Pins to Digital Functions

Any Port pins not assigned to analog functions may be assigned to digital functions or used as GPIO. Most
digital functions rely on the Crossbar for pin assignment; however, some digital functions bypass the
Crossbar in a manner similar to the analog functions listed above. Port pins used by these digital func-
tions and any Port pins selected for use as GPIO should have their corresponding bit in PnSKIP set
to 1. Table 28.2 shows all available digital functions and the potential mapping of Port I/O to each digital
function.

Table 28.2. Port I/O Assignment for Digital Functions

Digital Function Potentially Assignable Port Pins SFR(s) used for

Assignment
UARTO, SPIO, SMBus, CPO, | Any Port pin available for assignment by the XBRO, XBR1
CPOA, SYSCLK, PCAO Crossbar. This includes P0.0—P2.7 pins which

(CEXO0-2 and ECI), TO or T1. | have their PnSKIP bit set to 0.
Note: The Crossbar will always assign UARTO
pins to P0.4 and P0.5.

Any pin used for GPIO P0.0-P6.5 POSKIP, P1SKIP,
P2SKIP
External Memory Interface P3.0-P6.2 EMIOCF

28.2.3. Assigning Port I/0O Pins to External Event Trigger Functions

External event trigger functions can be used to trigger an interrupt or wake the device from a low power
mode when a transition occurs on a digital 1/O pin. The event trigger functions do not require dedicated
pins and will function on both GPIO pins (PnSKIP = 1) and pins in use by the Crossbar (PnSKIP = 0).
External event trigger functions cannot be used on pins configured for analog I/O. Table 28.3 shows all
available external event trigger functions.

Table 28.3. Port I/O Assignment for External Event Trigger Functions

Event Trigger Function Potentially Assignable Port Pins SFR(s) used for
Assignment
External Interrupt O P0.0-P0.7 ITO1ICF
External Interrupt 1 P0.0-P0.7 ITO1ICF
Port Match P0.0-P1.7 POMASK, POMAT
P1MASK, P1IMAT
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SFR Definition 28.21. P2DRYV: Port 2 Drive Strength

Bit 7 6 5 4 3 2 1 0
Name P2DRV[7ZO]
Reset 0 0 0 0 0 0 0 0
SFR Address = OxFB; SFR Page = F
Bit Name Function
7.0 P2DRV[7:0] |Drive Strength Configuration Bits for P2.7—-P2.0 (respectively).

Configures digital 1/0 Port cells to high or low output drive strength.
0: Corresponding P2.n Output has low output drive strength.
1: Corresponding P2.n Output has high output drive strength.

SFR Definition 28.22. P3: Port 3

Bit 7 6 5 4 3 2 1 0
Name P3[7:0]
Type R/W
Reset 1 1 1 1 1 1 1 1
SFR Address = 0xB0; SFR Page = All Pages; Bit Addressable
Bit Name Description Write Read
7.0 | P3[7:0] |Port3 Data. 0: Set output latch to logic |0: P3.n Port pin is logic

Sets the Port latch logic
value or reads the Port pin
logic state in Port cells con-
figured for digital 1/0.

LOW.

1: Set output latch to logic
HIGH.

LOW.
1: P3.n Port pin is logic
HIGH.
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29.3. Preparing for a CRC Calculation

To prepare CRCO for a CRC calculation, software should select the desired polynomial and set the initial
value of the result. Two polynomials are available: 0x1021 (16-bit) and 0x04C11DB7 (32-bit). The CRCO
result may be initialized to one of two values: 0x00000000 or OxFFFFFFFF. The following steps can be
used to initialize CRCO.

1. Select a polynomial (Set CRCOSEL to 0 for 32-bit or 1 for 16-bit).

2. Select the initial result value (Set CRCOVAL to 0 for 0x00000000 or 1 for OXFFFFFFFF).

3. Set the result to its initial value (Write 1 to CRCOINIT).

29.4. Performing a CRC Calculation

Once CRCO is initialized, the input data stream is sequentially written to CRCOIN, one byte at a time. The
CRCO result is automatically updated after each byte is written. The CRC engine may also be configured to
automatically perform a CRC on one or more Flash sectors. The following steps can be used to automati-
cally perform a CRC on Flash memory.

1. Prepare CRCO for a CRC calculation as shown above.

2. Write the index of the starting page to CRCOAUTO.

3. Set the AUTOEN bit in CRCOAUTO.

4. Write the number of Flash sectors to perform in the CRC calculation to CRCOCNT.

Note: Each Flash sector is 512 bytes.

5. Write any value to CRCOCN (or OR its contents with 0x00) to initiate the CRC calculation. The CPU will
not execute code any additional code until the CRC operation completes.

6. Clear the AUTOEN bit in CRCOAUTO.
7. Read the CRC result using the procedure below.

29.5. Accessing the CRCO Result

The internal CRCO result is 32-bits (CRCOSEL = 0b) or 16-bits (CRCOSEL = 1b). The CRCOPNT bits
select the byte that is targeted by read and write operations on CRCODAT and increment after each read or
write. The calculation result will remain in the internal CRO result register until it is set, overwritten, or addi-
tional data is written to CRCOIN.
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Table 30.5. SMBus Status Decoding: Hardware ACK Disabled (EHACK = 0) (Continued)

Valuesto 2
Values Read Write |2 ©
= O
g = . . o] g_
5lew = |Olw Current SMbus State Typical Response Options n 3
S|S 2|x|0|x < |0 (X% =
E olX |40 == O o ©
= 90|18 win|<|lz 6
0 > |glx (0]
< >
S | 0010 | 0 | 1 | x |Lostarbitration while attempt- Abort failed transfer. 010X} —
% ing a repeated START. Reschedule failed transfer. 1|0|X]| 1110
c
o itrati Abort failed transfer. O[O0 | X| —
L,_J 0001 | 0| 11x Lost arbitration due to a '
5 detected STOP. Reschedule failed transfer. 1/0/|X| 1110
o 0000 | 1 | 1 | x |Lost arbitration while transmit- Abort failed transfer. 01010 —
@ ting a data byte as master. Reschedule failed transfer. 1|00 1110
Table 30.6. SMBus Status Decoding: Hardware ACK Enabled (EHACK = 1)
Valuesto kot
Values Read Write | £ ©
= O
) = ) ) T o
3 w = Olo Current SMbus State Typical Response Options n 3
=|> 2|x|0|x <|O|X|% =
T o|lx|d|0 FIEO|lo 8
<C >
1110 ol o | x A master START was gener- |Load slave address + R/Winto |0 | 0 | X | 1100
ated. SMBODAT.
A master data or address byte |Set STA to restart transfer. 1 X 1110
0| O | O |was transmitted; NACK X | —
_ received. Abort transfer.
(&)
= Load next data byte into 0|0|X]| 1100
£ SMBODAT.
é End transfer with STOP. X| —
| 1100 End transfer with STOP and start | 1 X| —
9 A master data or address byte another transfer
3 0| 0 | 1 |was transmitted; ACK :
= received. Send repeated START. 1/0 1110
Switch to Master Receiver Mode 0|1 1000
(clear Sl without writing new data
to SMBODAT). Set ACK for initial
data byte.
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Table 30.6. SMBus Status Decoding: Hardware ACK Enabled (EHACK =1) (Continued)

Valuesto 3
Values Read Write | 9 ?,
) - ) ) 8 o
3 w = | Ol Current SMbus State Typical Response Options n 3
=S| 2|x|0|x <|O|X|% =
8 ol |40 El=|O|lo 9
< < >
Set ACK for next data byte; 0|0|1| 1000
Read SMBODAT.
Set NACK to indicate nextdata | 0 | O | O | 1000
data b byte as the last data byte;
olol1 A mgster ata byte was Read SMBODAT.
received; ACK sent. _
5 Initiate repeated START. 1100|1110
E Switch to Master Transmitter 0 1100
o .
b Mode (write to SMBODAT before
E 1000 clearing SI).
% Read SMBODAT; send STOP. o] —
= Read SMBODAT; Send STOP 1 0 | 1110
A master data byte was followed by START.
0 | 0 | O |received; NACK sent (last Initiate repeated START. 1|00/ 1110
byte). Switch to Master Transmitter 0 1100
Mode (write to SMBODAT before
clearing Sl).
ololo A slave byte was transmitted; |No action required (expecting 0|0 |X| 0001
. NACK received. STOP condition).
(&)
k= 0100 | 0lol1 A slave byte was transmitted; |Load SMBODAT with nextdata | O | O | X | 0100
£ ACK received. byte to transmit.
@ A Slave byte was transmitted; |No action required (expecting 0|0 |X| 0001
= 0[1]X
° error detected. Master to end transfer).
E An illegal STOP or bus error 0|0 |X| —
® 10101 | 0 | X | X |was detected while a Slave Clear STO.
Transmission was in progress.
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SFR Definition 33.16. TMR3L: Timer 3 Low Byte

Bit 7 6 5 4 3 0
Name TMR3L[7:0]
Reset 0 0 0 0 0 0
SFR Address = 0x94; SFR Page =0
Bit Name Function
7.0 | TMR3L[7:0] |Timer 3 Low Byte.

In 16-bit mode, the TMRS3L register contains the low byte of the 16-bit Timer 3. In
8-bit mode, TMR3L contains the 8-bit low byte timer value.

SFR Definition 33.17. TMR3H Timer 3 High Byte

Bit 7 6 5 4 3 0
Type R/W
Reset 0 0 0 0 0 0
SFR Address = 0x95; SFR Page =0
Bit Name Function
7:0 | TMR3H[7:0] |Timer 3 High Byte.
In 16-bit mode, the TMR3H register contains the high byte of the 16-bit Timer 3. In
8-bit mode, TMR3H contains the 8-bit high byte timer value.
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SFR Definition 34.4. PCAOCPMn: PCA Capture/Compare Mode

Bit 7 6 5 4 3 2 1 0
Name | PWM16n | ECOMn | CAPPn | CAPNn MATn TOGn PWMn | ECCFn
Type | R/W RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR Addresses: PCAOCPMO = OxDA, PCAOCPM1 = 0xDB, PCAOCPM2 = 0xDC

SFR Pages: PCAOCPMO = F, PCAOCPM1 = F, PCAOCPM2 = F

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
PWM16n 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.
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