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SFR Definition 6.4. ADCOH: ADC Data Word MSB (C8051F206)

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 BitO  SFR Address:
OXBF

Bits7—-0: ADC Data Word Bits
For ADLJST = 1: Upper 8-bits of the 12-bit ADC Data Word.
For ADLJST = 0: Bits7—4 are the sign extension of Bit3. Bits 3—0 are the upper 4-bits of the
12-bit ADC Data Word.

SFR Definition 6.5. ADCOL: ADC Data Word LSB (C8051F206)

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 BitO  SFR Address:
OxBE

Bits7—0: ADC Data Word Bits
For ADLJST = 1: Bits7—4 are the lower 4-bits of the 12-bit ADC Data Word. Bits3—0 will
always read 0.
For ADLJST = 0: Bits7-0 are the lower 8-bits of the 12-bit ADC Data Word.

NOTE: Resulting 12-bit ADC Data Word appears in the ADC Data Word Registers as follows:
ADCOH[3:0]:ADCOL[7:0], if ADLJST =0
(ADCOHJ7:4] will be sign extension of ADCOH.3 if a differential reading, otherwise = 0000b)

ADCOH[7:0:ADCOL[7:4], if ADLIST = 1
(ADCOL[3:0] = 0000b)

EXAMPLE: ADC Data Word Conversion Map, AINO Input in Single-Ended Mode
(AMXOCF=0x00, AMXO0SL=0x00)

i o | "B | ROCHATOL
REF x (4095/4096) OXOFFF OXFFFO
REF x % 0x0800 0x8000
REF x (2047/4096) OxO7FF Ox7FF0
0 0x0000 0x0000
) Rev. 1.6 45
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8. Comparators

The MCU has two on-board voltage comparators as shown in Figure 8.1. The inputs of each Comparator
are available at the package pins. The output of each comparator is optionally available at portl by config-
uring (see Section 14). When assigned to package pins, each comparator output can be programmed to
operate in open drain or push-pull modes (see section 14.2).

The hysteresis of each comparator is software-programmable via its respective Comparator Control Regis-
ter (CPTOCN, CPT1CN). The user can program both the amount of hysteresis voltage (referred to the
input voltage) and the positive-going and negative-going symmetry of this hysteresis around the threshold
voltage. The output of the comparator can be polled in software, or can be used as an interrupt source.
Each comparator can be individually enabled or disabled (shutdown). When disabled, the comparator out-
put (if assigned to a Port I/O pin via the Portl MUX) defaults to the logic low state and its interrupt capabil-
ity is suspended. Comparator inputs can be externally driven from —-0.25V to (Vpp) + 0.25 V without

damage or upset.

The Comparator 0 hysteresis is programmed using bits 3—0 in the Comparator 0 Control Register CPTOCN
(shown in SFR Definition 8.1). The amount of negative hysteresis voltage is determined by the settings of
the CPOHYN bits. As shown in Figure 8.2, settings of 10, 4 or 2 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 9.4). The CPOFIF flag is set upon a Comparator O falling-edge
interrupt, and the CPORIF flag is set upon the Comparator O rising-edge interrupt. Once set, these bits
remain set until cleared by the user software. The Output State of Comparator O can be obtained at any
time by reading the CPOOUT bit. Comparator O is enabled by setting the CPOEN bit, and is disabled by
clearing this bit. Note there is a 20 mS power on time between setting CPOEN and the output stabilizing.
Comparator 0 can also be programmed as a reset source. For details, see Section 11. The operation of
Comparator 1 is identical to that of Comparator 0, except the Comparator 1 is controlled by the CPT1CN
Register (SFR Definition 8.2). Also, Comparator 1 can not be programmed as a reset source. The com-
plete electrical specifications for the Comparators are given in Table 8.1.
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9.1. Instruction Set

The instruction set of the CIP-51 System Controller is fully compatible with the standard MCS-51™ instruc-
tion set. Standard 8051 development tools can be used to develop software for the CIP-51. All CIP-51
instructions are the binary and functional equivalent of their MCS-51™ counterparts, including opcodes,
addressing modes and effect on PSW flags. However, instruction timing is different than that of the stan-
dard 8051.

9.1.1. Instruction and CPU Timing

In many 8051 implementations, a distinction is made between machine cycles and clock cycles, with
machine cycles varying from 2 to 12 clock cycles in length. However, the CIP-51 implementation is based
solely on clock cycle timing. All instruction timings are specified in terms of clock cycles.

Due to the pipelined architecture of the CIP-51, most instructions execute in the same number of clock
cycles as there are program bytes in the instruction. Conditional branch instructions take one less clock
cycle to complete when the branch is not taken as opposed to when the branch is taken. Table 9.1 is the
CIP-51 Instruction Set Summary, which includes the mnemonic, nhumber of bytes, and number of clock
cycles for each instruction.

9.1.2. MOVX Instruction and Program Memory

The MOVX instruction is typically used to access external data memory. The CIP-51 does not support
external data or program memory. In the CIP-51, the MOVX instruction accesses the on-chip program
memory space implemented as re-programmable Flash memory and the 1024 bytes of XRAM (optionally
available on ‘F226/236 and ‘F206). This feature provides a mechanism for the CIP-51 to update program
code and use the program memory space for non-volatile data storage. Refer to Section 10 (Flash Mem-
ory) and Section 11 (External RAM) for further details.

Table 9.1. CIP-51 Instruction Set Summary

Mnemonic Description Bytes Cc;glcei
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,@RIi 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,@RIi 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
60 Rev. 1.6 )
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9.2.5. Stack

A programmer's stack can be located anywhere in the 256-byte data memory. The stack area is desig-
nated using the Stack Pointer (SP, 0x81) SFR. The SP will point to the last location used. The next value
pushed on the stack is placed at SP+1 and then SP is incremented. A reset initializes the stack pointer to
location 0x07. Therefore, the first value pushed on the stack is placed at location 0x08, which is also the
first register (RO) of register bank 1. Thus, if more than one register bank is to be used, the SP should be
initialized to a location in the data memory not being used for data storage. The stack depth can extend up
to 256 bytes.

The MCU also has built-in hardware for a stack record. The stack record is a 32-bit shift register, where
each Push or increment SP pushes one record bit onto the register, and each Call pushes two record bits
onto the register. (A Pop or decrement SP pops one record bit, and a Return pops two record bits, also.)
The stack record circuitry can also detect an overflow or underflow on the 32-bit shift register, and can
notify the emulator software even with the MCU running full-speed debug.
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Table 9.4. Interrupt Summary (Continued)

Interrupt Source Irl;;r::g[:t Pélr%rétry Interrupt-Pending Flag Enable
ADCO End of Conversion 0x007B 15 ADCINT (ADCOCN.5) EADCO (EIE2.1)
Software Controlled Interrupt 0| 0x0083 16 SCIO (SWCINT.4) ESCIO (EIE2.2)
Software Controlled Interrupt 1| 0x008B 17 SCI1 (SWCINT.5) ESCI1 (EIE2.3)
Software Controlled Interrupt 2| 0x0093 18 SCI2 (SWCINT.6) ESCI2 (EIE2.4)
Software Controlled Interrupt 3| 0x009B 19 SCI3 (SWCINT.7) ESCI3 (EIE2.5)
Unused Interrupt Location 0x00A3 20 None Reserved (EIE2.6)
External Crystal OSC Ready O0x00AB 21 XTLVLD (OSCXCN.7) EXVLD (EIE2.7)

9.4.4. 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-EIP2) 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.

9.4.5. 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. NOTE: If a
Flash write or erase is performed, the MCU is stalled during the operation and interrupts will not be ser-
viced until the operation is complete. 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 fol-
lowing instruction.
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SFR Definition 9.9. IP: Interrupt Priority

R/IW

R/W R/IW R/W R/W R/W R/W

R/W Reset Value

- | pr2 | Ps | PT1 | PX1 | PTO

PX0 00000000

Bit7

Bit5:

Bit4:

Bit3:

Bit2:

Bitl:

BitO:

Bit6 Bit5 Bit4 Bit3 Bit2 Bitl

Bits7—6: UNUSED. Read = 00b, Write = don't care.

PT2 Timer 2 Interrupt Priority Control.

This bit sets the priority of the Timer 2 interrupts.
0: Timer 2 interrupts set to low priority level.

1: Timer 2 interrupts set to high priority level.

PS: Serial Port (UART) Interrupt Priority Control.

This bit sets the priority of the Serial Port (UART) interrupts.
0: UART interrupts set to low priority level.

1: UART interrupts set to high priority level.

PT1: Timer 1 Interrupt Priority Control.

This bit sets the priority of the Timer 1 interrupts.
0: Timer 1 interrupts set to low priority level.

1: Timer 1 interrupts set to high priority level.

PX1: External Interrupt 1 Priority Control.

This bit sets the priority of the External Interrupt 1 interrupts.
0: External Interrupt 1 set to low priority level.

1: External Interrupt 1 set to high priority level.

PTO: Timer O Interrupt Priority Control.

This bit sets the priority of the Timer O interrupts.
0: Timer O interrupts set to low priority level.

1: Timer O interrupt set to high priority level.

PXO0: External Interrupt O Priority Control.

This bit sets the priority of the External Interrupt O interrupts.
0: External Interrupt O set to low priority level.

1: External Interrupt O set to high priority level.

Bit0 SFR Address:
(bit addressable) 0xB8
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SFR Definition 9.11. EIE2: Extended Interrupt Enable 2

R/W

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

EXVLD [ - | ESCI3 | ESCI2 | ESCI1 | ESCI0O | EADCO | - | 00000000

Bit7

Bit7:

Bit6:

Bit5:

Bit4:

Bit3:

Bit2:

Bitl:

BitO:

Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
OXE7

EXVLD: Enable External Clock Source Valid (XTLVLD) Interrupt.

This bit sets the masking of the XTLVLD interrupt.

0: Disable all XTLVLD interrupts.

1: Enable interrupt requests generated by the XTLVLD flag (OSCXCN.7)

Reserved. Must write 0. Reads 0.

ESCI3: Enable Software Controlled Interrupt 3.

This bit sets the masking of Software Controlled Interrupt 3.

0: Disable Software Controlled Interrupt 3.

1: Enable interrupt requests generated setting the Software Controlled Interrupt Bit 3.

ESCI2: Enable Software Controlled Interrupt 2.

This bit sets the masking of Software Controlled Interrupt 2.

0: Disable Software Controlled Interrupt 2.

1: Enable interrupt requests generated setting the Software Controlled Interrupt Bit 2.

ESCI1: Enable Software Controlled Interrupt 1.

This bit sets the masking of Software Controlled Interrupt 1.

0: Disable Software Controlled Interrupt 1.

1: Enable interrupt requests generated setting the Software Controlled Interrupt Bit 1.

ESCIO: Enable Software Controlled Interrupt O.

This bit sets the masking of Software Controlled Interrupt O.

0: Disable Software Controlled Interrupt O.

1: Enable interrupt requests generated setting the Software Controlled Interrupt Bit O.

EADCO: Enable ADCO End of Conversion Interrupt.

This bit sets the masking of the ADCO End of Conversion Interrupt.

0: Disable ADCO Conversion Interrupt.

1: Enable interrupt requests generated by the ADCO Conversion Interrupt.

Reserved. Read = 0, Write = don't care.
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11. On-Chip XRAM (C8051F206/226/236)

The C8051F206/226/236 features 1024 Bytes of RAM mapped into the external data memory space. All
address locations may be accessed using the external move instruction (MOVX) and the data pointer
(DPTR), or using indirect MOVX addressing mode. If the MOVX instruction is used with an 8-bit operand
(such as @R1), then the high byte is the External Memory Interface Control Register (EMIOCN, shown in
SFR Definition 11.1). Addressing using 8 bits will map to one of four 256-byte pages, and these pages are
selected by setting the PGSEL bits in the EMIOCN register.

NOTE: The MOVX instruction is also used for write to the Flash memory. Please see section 10 for
details. The MOVX instruction will access XRAM by default.

For any of the addressing modes, the upper 6 bits of the 16-bit external data memory address word are
"don't cares". As a result, the 1024-byte RAM is mapped modulo style ("wrap around") over the entire 64k
of possible address values. For example, the XRAM byte at address 0x0000 is also at address 0x0400,
0x0800, 0x0C00, 0x1000, etc. This feature is useful when doing a linear memory fill, as the address
pointer does not have to be reset when reaching the RAM block boundary.

SFR Definition 11.1. EMIOCN: External Memory Interface Control

R R R R R R R/W R/W Reset Value
- \ - \ - \ - \ - \ - | PGSEL1 | PGSELO | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO  SFR Address:

OxAF

Bits7—2: Not Used -read only 000000b

Bits1-0: XRAM Page Select Bits PGSELJ[1:0]
The XRAM Page Select bits provide the high byte of the 16-bit external memory address
when using an 8-bit MOVX command, effectively selecting a 256-byte page of RAM. The
upper 6 bits are "don't cares”, so the 1k address blocks are repeated modulo over the entire
data memory address space.
00:0x000 — OxOFF
01:0x100 — Ox1FF
10:0x200 — Ox2FF
11:0x300 — Ox3FF

90 Rev. 1.6

SILICON LABS



C8051F2xx

SFR Definition 12.2. RSTSRC: Reset Source

R R/W RIW R R RIW R Reset Value
- | CORSEF | SWRSEF | WDTRSF | MCDRSF | PORSF | PINRSF | xoc00x
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
OxEF

(Note: Do not use read-modify-write operations on this register.)

Bit7: RESERVED.

Bit6: Not Used. Read only Ob.

Bit5: CORSEF: Comparator 0 Reset Enable and Flag
Write

0: Comparator 0 is not a reset source
1: Comparator O is a reset source (active low)
Read
Note: The value read from CORSEF is not defined if Comparator 0 has not been enabled as
a reset source.
0: Source of prior reset was not from Comparator 0
1: Source of prior reset was from Comparator O
Bit4: SWRSF: Software Reset Force and Flag
Write
0: No Effect _
1: Forces an internal reset. RST pin is not affected.
Read
0: Prior reset source was not from write to the SWRSF bit.
1: Prior reset source was from write to the SWRSF bit.
Bit3: WDTRSF: Watchdog Timer Reset Flag (Read only)
0: Source of prior reset was not from WDT timeout.
1: Source of prior reset was from WDT timeout.
Bit2: MCDRSF: Missing Clock Detector Flag (Read only)
0: Source of prior reset was not from Missing Clock Detector timeout.
1: Source of prior reset was from Missing Clock Detector timeout.
Bit1: PORSF: Power-On Reset Force and Flag
Write
0: No effect _
1: Forces a Power-On Reset. RST is driven low.
Read
0: Source of prior reset was not from POR.
1: Source of prior reset was from POR.
BitO: PINRSF: HW Pin Reset Flag -
0: Source of prior reset was not from RST pin.
1: Source of prior reset was from RST pin.
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Table 12.1. Vpp Monitor Electrical Characteristics
—40 to +85 xC unless otherwise specified.

Parameter Conditions Min Typ Max Units

RST Output Low Voltage  |lop. =8.5mA, Vpp=2.7103.6 V — — 0.6 Vv
— 0.8 x
RST Input High Voltage — — \%

p g g Vpp
N 0.2 x
RST Input Low Voltage — — \%

p g Voo
RST Input Leakage Current [ RST =0.0V — — 50 HA
Vpp for RST Output Valid 1.0 — — \
Reset Threshold (Vrst) 2.40 2.55 2.70 \%
Reset Time Delay RST rising edge after crossing reset 80 100 120 ms

threshold

M|ssmg Clock Detector Time fro_m last system clock to reset 100 220 500 us
Timeout generation
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SFR Definition 14.9. PAMODE: Portl Digital/Analog Input Mode

R/W R/W R/W R/W R/W R/W R/IW R/W Reset Value
‘ ‘ ‘ ‘ | ‘ | ‘ 11111111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO  SFR Address:
OXF2

Bits7—0: Portl Digital/Analog Output Mode
0: Corresponding Portl pin Digital Input disabled. (For analog use, i.e., ADC or
comparators).
1: Corresponding Portl pin Digital Input is enabled.

SFR Definition 14.10. P2: Port2 Register

R/IW R/IW R/IW R/IW R/IW R/IW R/IW R/IW Reset Value
P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 11111111
Bit7 Bit6 Bit Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:

(bit addressable) OxAO0

Bits7-0: P2.[7:0]
(Write - Output appears on I/O pins per PRTOMX, PRT1MX, and PRT2MX registers)
0: Logic Low Output.
1. Logic High Output (high impedance if corresponding PRT2CF.n bit = 0)
(Read - Regardless of PRTOMX, PRT1MX, and PRT2MX Register settings).
0: P2.nis logic low.
1. P2.nis logic high.

SFR Definition 14.11. PRT2CF: Port2 Configuration Register

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
‘ ‘ ‘ | ‘ ‘ | ‘ 00000000
Bit7 Bit6 Bit5 Bitd Bit3 Bit2 Bitl BitO  SFR Address:
OXAG

Bits7—0: PRT2CF.[7:0]: Output Configuration Bits for P2.7—P2.0 (respectively)
0: Corresponding P2.n Output Mode is Open-Drain.
1: Corresponding P2.n Output Mode is Push-Pull.
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Figure 15.2. SPI Block Diagram

15.1. Signal Descriptions
The four signals used by the SPI (MOSI, MISO, SCK, NSS) are described below.

15.1.1. Master Out, Slave In

The master-out, slave-in (MOSI) signal is an output from a master device and an input to slave devices. It
is used to serially transfer data from the master to the slave. Data is transferred most-significant bit first.

15.1.2. Master In, Slave Out

The master-in, slave-out (MISO) signal is an output from a slave device and an input to the master device.
It is used to serially transfer data from the slave to the master. Data is transferred most-significant bit first.
A SPI slave places the MISO pin in a high-impedance state when the slave is not selected.

15.1.3. Serial Clock

The serial clock (SCK) signal is an output from the master device and an input to slave devices. It is used
to synchronize the transfer of data between the master and slave on the MOSI and MISO lines.

15.1.4. Slave Select

The slave select (NSS) signal is an input used to select the SPI module when in slave mode by a master,
or to disable the SPI module when in master mode. When in slave mode, it is pulled low to initiate a data
transfer and remains low for the duration of the transfer.
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16.2. Multiprocessor Communications

Modes 2 and 3 support multiprocessor communication between a master processor and one or more slave
processors by special use of the ninth data bit. When a master processor wants to transmit to one or more
slaves, it first sends an address byte to select the target(s). An address byte differs from a data byte in that
its ninth bit is logic 1; in a data byte, the ninth bit is always set to logic 0.

Setting the SM2 bit (SCON.5) of a slave processor configures its UART such that when a stop bit is
received, the UART will generate an interrupt only if the ninth bit is logic one (RB8 = 1) signifying an
address byte has been received. In the UART's interrupt handler, software will compare the received
address with the slave's own assigned 8-bit address. If the addresses match, the slave will clear its SM2 bit
to enable interrupts on the reception of the following data byte(s). Slaves that weren't addressed leave
their SM2 bits set and do not generate interrupts on the reception of the following data bytes, thereby
ignoring the data. Once the entire message is received, the addressed slave resets its SM2 bit to ignore
all transmissions until it receives the next address byte.

Multiple addresses can be assigned to a single slave and/or a single address can be assigned to multiple
slaves, thereby enabling "broadcast" transmissions to more than one slave simultaneously. The master
processor can be configured to receive all transmissions or a protocol can be implemented such that the
master/slave role is temporarily reversed to enable half-duplex transmission between the original master
and slave(s).

Master Slave Slave Slave
Device Device Device | °“° | Device
VDD
RX TX RX TX RX TX RX X
l l 000 J
L ®— OO0

Figure 16.7. UART Multi-Processor Mode Interconnect Diagram

Table 16.2. Oscillator Frequencies for Standard Baud Rates

Oscillat?lélg;()equency Divide Factor Timer 1 Load Value* | Resulting Baud Rate**
24.0 208 OxF3 115200 (115384)
23.592 205 OxF3 115200 (113423)
22.1184 192 OxF4 115200
18.432 160 OxF6 115200
16.5888 144 OxF7 115200
14.7456 128 OxF8 115200
12.9024 112 OxF9 115200
11.0592 96 OxFA 115200
9.216 80 OxFB 115200
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SFR Definition 16.2. SCON: Serial Port Control

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
SMO SM1 \ SM2 | REN \ TBS | RB8 \ T | RI 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO SFR Address:

(bit addressable) 0x98

Bits7—6: SMO-SM1: Serial Port Operation Mode.

Bit5:

Bit4:

Bit3:

Bit2:

Bitl:

BitO:

These bits select the Serial Port Operation Mode.

SMO SM1 Mode

Mode 0: Synchronous Mode

Mode 1: 8-Bit UART, Variable Baud Rate

Mode 2: 9-Bit UART, Fixed Baud Rate

RO O
ROl O

Mode 3: 9-Bit UART, Variable Baud Rate

SM2: Multiprocessor Communication Enable.
The function of this bit is dependent on the Serial Port Operation Mode.
Mode 0: No effect
Mode 1: Checks for valid stop bit.
0: Logic level of stop bit is ignored.
1: Rl will only be activated if stop bit is logic level 1.
Mode 2 and 3: Multiprocessor Communications Enable.
0: Logic level of ninth bit is ignored.
1: Rl is set and an interrupt is generated only when the ninth bit is logic 1.
REN: Receive Enable.
This bit enables/disables the UART receiver.
0: UART reception disabled.
1: UART reception enabled.
TB8: Ninth Transmission Bit.
The logic level of this bit will be assigned to the ninth transmission bit in Modes 2 and 3. Itis
not used in Modes 0 and 1. Set or cleared by software as required.
RB8: Ninth Receive Bit.
The bit is assigned the logic level of the ninth bit received in Modes 2 and 3. In Mode 1, if
SM2 is logic 0, RB8 is assigned the logic level of the received stop bit. RB8 is not used in
Mode 0.
TI: Transmit Interrupt Flag.

Set by hardware when a byte of data has been transmitted by the UART (after the 8™ pit in
Mode 0, or at the beginning of the stop bit in other modes). When the UART interrupt is
enabled, setting this bit causes the CPU to vector to the UART interrupt service routine.
This bit must be cleared manually by software

RI: Receive Interrupt Flag.

Set by hardware when a byte of data has been received by the UART (after the 8™ pit in
Mode 0, or after the stop bit in other modes — see SM2 bit for exception). When the UART
interrupt is enabled, setting this bit causes the CPU to vector to the UART interrupt service
routine. This bit must be cleared manually by software.
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TRO GATEO /INTO Counter/Timer
0 X X Disabled
1 0 X Enabled
1 1 0 Disabled
1 1 1 Enabled
X =Don't Care

Setting TRO does not reset the timer register. The timer register should be initialized to the desired value
before enabling the timer.

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.

ccor ] [ Tweo
G G
NUR Alr[1]1[4|/]o|o
2(110 e |TMIM[ T [M|m
M|M[M 1{1{1]0f0|0|21]|0

SYSCLK

TO —|l MUX TLO THO > Tll;g —> Interrupt
- (5 bits) (8 bits) EL ] v

TCON
_‘
=

Figure 17.1. TO Mode O Block Diagram

17.1.2. Mode 1: 16-bit Counter/Timer

Mode 1 operation is the same as Mode 0, except that the counter/timer registers use all 16 bits. The
counter/timers are enabled and configured in Mode 1 in the same manner as for Mode 0.
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SFR Definition 17.2. TMOD: Timer Mode

R/W R/W R/W R/W RIW RIW RIW R/W Reset Value
GATEL | C/T1 | TIM1 | TIMO | GATEO | C/T0 | TOM1 | TOMO | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0x89
Bit7: GATEL: Timer 1 Gate Control.

0: Timer 1 enabled when TR1 = 1 irrespective of /INT1 logic level.
1: Timer 1 enabled only when TR1 = 1 AND /INT1 = logic level one.
Bit6: C/T1: Counter/Timer 1 Select.
0: Timer Function: Timer 1 incremented by clock defined by T1M bit (CKCON.4).
1: Counter Function: Timer 1 incremented by high-to-low transitions on external input pin
PO.5/T1.
Bits5—4: T1M1-T1MO: Timer 1 Mode Select.
These bits select the Timer 1 operation mode.

TiM1 | TIMO Mode
0 0 Mode 0: 13-bit counter/timer
0 1 Mode 1: 16-bit counter/timer
1 0 Mode 2: 8-bit counter/timer with auto-reload
1 1 Mode 3: Timer 1 Inactive/stopped

Bit3: GATEQO: Timer 0 Gate Control.
0: Timer 0 enabled when TRO = 1 irrespective of /INTO logic level.
1: Timer 0 enabled only when TRO = 1 AND /INTO = logic level one.

Bit2: C/TO: Counter/Timer Select.
0: Timer Function: Timer 0 incremented by clock defined by TOM bit (CKCON.3).
1: Counter Function: Timer 0 incremented by high-to-low transitions on external input pin
P0.4/TO.
Bits1-0: TOM1-TOMO: Timer O Mode Select.
These bits select the Timer 0 operation mode.

TOM1 | TOMO Mode
0 0 Mode 0: 13-bit counter/timer
0 1 Mode 1: 16-bit counter/timer
1 0 Mode 2: 8-bit counter/timer with auto-reload
1 1 Mode 3: Two 8-bit counter/timers
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17.2.3. Mode 2: Baud Rate Generator

Timer 2 can be used as a baud rate generator for the serial port (UART) when the UART is operated in
modes 1 or 3 (refer to Section 16.1 for more information on UART operational modes). In Baud Rate Gen-
erator mode, Timer 2 works similarly to the auto-reload mode. On overflow, the 16-bit value held in the two
capture registers (RCAP2H, RCAP2L) is automatically loaded into the counter/timer register. However, the
TF2 overflow flag is not set and no interrupt is generated. Instead, the overflow event is used as the input
to the UART's shift clock. Timer 2 overflows can be used to generate baud rates for transmit and/or
receive independently.

The Baud Rate Generator mode is selected by setting RCLK (T2CON.5) and/or TCLK (T2CON.4) to logic
one. When RCLK or TCLK is set to logic 1, Timer 2 operates in the auto-reload mode regardless of the
state of the CP/RL2 bit. The baud rate for the UART, when operating in mode 1 or 3, is determined by the
Timer 2 overflow rate:

Baud Rate = Timer 2 Overflow Rate / 16.

Note, in all other modes, the time base for the timer is the system clock divided by one or twelve as
selected by the T2M bit in CKCON. However, in Baud Rate Generator mode, the time base is the system
clock divided by two. No other divisor selection is possible. If a different time base is required, setting the
C/T2 bit to logic 1 will allow the time base to be derived from the external input pin T2. In this case, the
baud rate for the UART is calculated as:

Baud Rate = FCLK / [32 x (65536 — [RCAP2H:RCAP2L]) ]

Where FCLK is the frequency of the signal supplied to T2 and [RCAP2H:RCAP2L] is the 16-bit value held
in the capture registers.

As explained above, in Baud Rate Generator mode, Timer 2 does not set the TF2 overflow flag and there-
fore cannot generate an interrupt. However, if EXEN2 is set to logic 1, a high-to-low transition on the T2EX
input pin will set the EXF2 flag and a Timer 2 interrupt will occur if enabled. Therefore, the T2EX input may
be used as an additional external interrupt source.

SYSCLK

Timer 2

12— TL2 THz  [2uerflow
1

Il

RX Clock

MUX |

PCON
sli RCAP2L | RCAP2H |«—
G|G
T(D!
F|F
1lo O|L
P(E
Timer 1 TX Clock
Overflow
CP/RL2
Cl12_—»
z| TR2 —»
O [EXEN2 |—>»
O [TCLK —»
EXEN2 [ RCLK —»
| PORTO .;D »[ EXF2 — Interrupt
| TF2
ToEX —1 PORTO
[

Figure 17.6. T2 Mode 2 Block Diagram
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