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Figure 4.6. SOIC-14 Package Drawing
Table 4.4. SOIC-14 Package Dimensions
Dimension Min Max Dimension Min Max
A --- 1.75 L 0.40 1.27
Al 0.10 0.25 L2 0.25 BSC
b 0.33 0.51 Q 0° 8°
C 0.17 0.25 aaa 0.10
D 8.65 BSC bbb 0.20
6.00 BSC cce 0.10
El 3.90BSC ddd 0.25
e 1.27 BSC
Notes:
1. All dimensions shown are in millimeters (mm).
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. This drawing conforms to JEDEC outline MS012, variation AB.
4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for
Small Body Components.
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SFR Definition 5.1. AMX0OSL: AMUXO0 Channel Select (C8051F300/2)

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

| AMXON3 | AMXON2 | AMXON1 | AMXONO | AMXOP3 | AMXOP2 [ AMXOP1 | AMXOPO | 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0xBB

Bits7—4: AMXON3-0: AMUXO Negative Input Selection.
Note that when GND is selected as the Negative Input, ADCO operates in Single-ended
mode. For all other Negative Input selections, ADCO operates in Differential mode.
0000-1000b: ADCO Negative Input selected per the chart below.

AMXON3-0 ADCO Negative Input
0000 P0.0
0001 PO.1
0010 P0.2
0011 P0.3
0100 P0.4
0101 PO.5
0110 P0.6
0111 PO.7
Ixxx GND (ADC in Single-Ended Mode)

Bits3—0: AMXO0P3-0: AMUXO Positive Input Selection.
0000-1001h: ADCO Positive Input selected per the chart below.
1010-1111b: RESERVED.

AMX0P3-0 ADCO Positive Input
0000 PO.0
0001 PO.1
0010 P0.2
0011 P0.3
0100 P0.4
0101 P0.5
0110 P0.6
0111 PO.7
1000 Temperature Sensor
1001 Vpp
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Table 8.3. Special Function Registers* (Continued)

Register Address Description Page
No.
FLSCL 0xB6 Flash Scale 93
IE OxA8 Interrupt Enable 75
IP 0xB8 Interrupt Priority 76
ITOLCF OxE4 INTO/INT1 Configuration Register 79
OSCICL 0xB3 Internal Oscillator Calibration 98
OSCICN 0xB2 Internal Oscillator Control 98
OSCXCN 0xB1 External Oscillator Control 100
PO 0x80 Port 0 Latch 109
POMDIN OxF1 Port 0 Input Mode Configuration 109
POMDOUT OxA4 Port 0 Output Mode Configuration 110
PCAOCN 0xD8 PCA Control 167
PCAOMD 0xD9 PCA Mode 168
PCAOCPHO OxFC PCA Capture 0 High 171
PCAOCPH1 OXEA PCA Capture 1 High 171
PCAOCPH2 OxEC PCA Capture 2 High 171
PCAOCPLO OxFB PCA Capture 0 Low 171
PCAOCPL1 OXE9 PCA Capture 1 Low 171
PCAOCPL2 OxEB PCA Capture 2 Low 171
PCAOCPMO OxDA PCA Module 0 Mode Register 169
PCAOCPM1 oxDB PCA Module 1 Mode Register 169
PCAOCPM2 0xDC PCA Module 2 Mode Register 169
PCAOH OXFA PCA Counter High 170
PCAOL OxF9 PCA Counter Low 170
PCON 0x87 Power Control 81
PSCTL Ox8F Program Store R/W Control 92
PSW 0xDO Program Status Word 70
REFOCN 0xD1 Voltage Reference Control 49
RSTSRC OXEF Reset Source Configuration/Status 87
SBUFO 0x99 UART 0 Data Buffer 137
SCONO 0x98 UART 0 Control 136
SMBOCF 0xC1 SMBus Configuration 118
SMBOCN 0xCO SMBus Control 120
SMBODAT 0xC2 SMBus Data 122
SP 0x81 Stack Pointer 69
TMR2CN 0xC8 Timer/Counter 2 Control 154
TCON 0x88 Timer/Counter Control 147
THO 0x8C Timer/Counter 0 High 150
*Note: SFRs are listed in alphabetical order. All undefined SFR locations are reserved
) Rev. 2.9 67
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SFR Definition 8.10. EIP1: Extended Interrupt Priority 1

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

— | — | PCPOR | PCPOF | PPCAO | PADCOC |[PWADCO| PSMBO | 11000000

Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
OxF6

Bits7—6: UNUSED. Read = 11b. Write = don’t care.

Bit5:

Bit4:

Bit3:

Bit2:

Bitl:

BitO:

PCPOR: Comparator0 (CPO0) Rising Interrupt Priority Control.
This bit sets the priority of the CPO rising-edge interrupt.

0: CPO rising interrupt set to low priority level.

1: CPO rising interrupt set to high priority level.

PCPOF: Comparator0 (CPO) Falling Interrupt Priority Control.
This bit sets the priority of the CPO falling-edge interrupt.

0: CPO falling interrupt set to low priority level.

1: CPO falling interrupt set to high priority level.

PPCAOQ: Programmable Counter Array (PCAOQ) Interrupt Priority Control.
This bit sets the priority of the PCAQ interrupt.

0: PCAO interrupt set to low priority level.

1: PCAQO interrupt set to high priority level.

PADCOC 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.
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.

PSMBO: SMBus Interrupt Priority Control.

This bit sets the priority of the SMBus interrupt.

0: SMBus interrupt set to low priority level.

1. SMBus interrupt set to high priority level.

78
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8.4. Power Management Modes

The CIP-51 core has two software programmable power management modes: Idle and Stop. Idle mode
halts the CPU while leaving the peripherals and clocks active. In Stop mode, the CPU is halted, all inter-
rupts and timers (except the Missing Clock Detector) are inactive, and the system clock is stopped (analog
peripherals remain in their selected states). Since clocks are running in Idle mode, power consumption is
dependent upon the system clock frequency and the number of peripherals left in active mode before
entering ldle. Stop mode consumes the least power. SFR Definition 8.12 describes the Power Control Reg-
ister (PCON) used to control the CIP-51's power management modes.

Although the CIP-51 has Idle and Stop modes built in (as with any standard 8051 architecture), power
management of the entire MCU is better accomplished by enabling/disabling individual peripherals as
needed. Each analog peripheral can be disabled when not in use and placed in low power mode. Digital
peripherals, such as timers or serial buses, draw little power when they are not in use. Turning off the oscil-
lators lowers power consumption considerably; however a reset is required to restart the MCU.

8.4.1. Idle Mode

Setting the Idle Mode Select bit (PCON.0) causes the CIP-51 to halt the CPU and enter Idle mode as soon
as the instruction that sets the bit completes execution. All internal registers and memory maintain their
original data. All analog and digital peripherals can remain active during Idle mode.

Idle mode is terminated when an enabled interrupt is asserted or a reset occurs. The assertion of an
enabled interrupt will cause the Idle Mode Selection bit (PCON.0) to be cleared and the CPU to resume
operation. The pending interrupt will be serviced and the next instruction to be executed after the return
from interrupt (RETI) will be the instruction immediately following the one that set the Idle Mode Select bit.
If Idle mode is terminated by an internal or external reset, the CIP-51 performs a normal reset sequence
and begins program execution at address 0x0000.

If enabled, the Watchdog Timer (WDT) will eventually cause an internal watchdog reset and thereby termi-
nate the Idle mode. This feature protects the system from an unintended permanent shutdown in the event
of an inadvertent write to the PCON register. If this behavior is not desired, the WDT may be disabled by
software prior to entering the Idle mode if the WDT was initially configured to allow this operation. This pro-
vides the opportunity for additional power savings, allowing the system to remain in the Idle mode indefi-
nitely, waiting for an external stimulus to wake up the system. Refer to Section “16.3. Watchdog Timer
Mode” on page 164 for more information on the use and configuration of the WDT.

Note: Any instruction that sets the IDLE bit should be immediately followed by an instruction that
has 2 or more opcode bytes. For example:

/[l in'C:
PCON | = 0x01; I/ set IDLE bit
PCON = PCON; [l ... followed by a 3-cycle dummy instruction

; in assenbly:
ORL PCON, #01h ; set IDLE bit
MOV PCON, PCON ; ... followed by a 3-cycle dunmy instruction

If the instruction following the write of the IDLE bit is a single-byte instruction and an interrupt occurs during
the execution phase of the instruction that sets the IDLE bit, the CPU may not wake from IDLE mode when
a future interrupt occurs.
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bit in register RSTSRC. See Figure 9.2 for Vpp monitor timing; note that the reset delay is not incurred
after a Vpp monitor reset. See Table 9.2 for electrical characteristics of the Vpp monitor.

Important Note: Enabling the Vpp monitor will immediately generate a system reset. The device will then
return from the reset state with the Vpp monitor enabled. Writing a logic ‘1’ to the PORSF flag when the
Vpp monitor is enabled does not cause a system reset.

9.3. External Reset

The external RST pin provides a means for external circuitry to force the device into a reset state. Assert-
ing an active-low signal on the RST pin generates a reset; an external pullup and/or decoupling of the RST
pin may be necessary to avoid erroneous noise-induced resets. See Table 9.2 for complete RST pin spec-
ifications. The PINRSF flag (RSTSRC.0) is set on exit from an external reset.

9.4. Missing Clock Detector Reset

The Missing Clock Detector (MCD) is a one-shot circuit that is triggered by the system clock. If the system
clock remains high or low for more than 100 ps, the one-shot will time out and generate a reset. After a
MCD reset, the MCDRSF flag (RSTSRC.2) will read ‘1", signifying the MCD as the reset source; otherwise,
this bit reads ‘0’. Writing a ‘1’ to the MCDRSF bit enables the Missing Clock Detector; writing a ‘0’ disables
it. The state of the RST pin is unaffected by this reset.

9.5. ComparatorO Reset

ComparatorO can be configured as a reset source by writing a ‘1’ to the CORSEF flag (RSTSRC.5). Com-
paratorO should be enabled and allowed to settle prior to writing to CORSEF to prevent any turn-on chatter
on the output from generating an unwanted reset. The ComparatorO reset is active-low: if the non-inverting
input voltage (on CPO+) is less than the inverting input voltage (on CP0-), the device is put into the reset
state. After a ComparatorO reset, the CORSEF flag (RSTSRC.5) will read ‘1’ signifying Comparator0 as the
reset source; otherwise, this bit reads ‘0. The state of the RST pin is unaffected by this reset.

9.6. PCA Watchdog Timer Reset

The programmable Watchdog Timer (WDT) function of the Programmable Counter Array (PCA) can be
used to prevent software from running out of control during a system malfunction. The PCA WDT function
can be enabled or disabled by software as described in Section “16.3. Watchdog Timer Mode” on
page 164; the WDT is enabled and clocked by SYSCLK / 12 following any reset. If a system malfunction
prevents user software from updating the WDT, a reset is generated and the WDTRSF bit (RSTSRC.5) is
setto ‘1’. The state of the RST pin is unaffected by this reset.
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Table 10.2. Security Byte Decoding

Bits Description

7-4 Write Lock: Clearing any of these bits to logic O prevents all Flash
memory from being written or page-erased across the C2 interface

3-0 Read/Write Lock: Clearing any of these bits to logic O prevents all
Flash memory from being read, written, or page-erased across the
C2 interface.

The lock bits can always be read and cleared to logic O regardless of the security settings.

Important note: The only means of removing a lock (write or read/write) once set is to erase the
entire program memory space via a C2 Device Erase command.

C8051F300/1/2/3
RESRRE C8051F304
0x1E00
Lock Byte Ox1DFF
| Reserved C8051F305
Ox1DFE
0x1000
Lock Byte OXOFFF | Reserved
,,,,,,,,,,,,,, OXOFFE 0x0800
FLASH memory — [~ =] Lock Byte O0x07FF |
|~ organized in 512-byte - l FLASHmemory | [ ] OXO7FE
pages - organized in 512-byte 4 = |— FLASH memory
fffff pages - organized in 512-byte -
T pages
0x0000 oxeooo [ 0x0000

Figure 10.1. Flash Program Memory Map

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
unlocked pages, and user firmware executing on locked pages.

Accessing Flash from the C2 debug interface:

Any unlocked page may be read, written, or erased.

Locked pages cannot be read, written, or erased.

The page containing the Lock Byte may be read, written, or erased if it is unlocked.

Reading the contents of the Lock Byte is always permitted only if no pages are locked.

Locking additional pages (changing ‘1's to ‘0’s in the Lock Byte) is not permitted.

Unlocking Flash pages (changing ‘O’s to ‘1’s in the Lock Byte) requires the C2 Device Erase com-

mand, which erases all Flash pages including the page containing the Lock Byte and the Lock
Byte itself.

7. The Reserved Area cannot be read, written, or erased.

oukrwnpE
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Accessing Flash from user firmware executing from an unlocked page:

=

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

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

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

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

reset.

Reading the contents of the Lock Byte is always permitted.

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

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

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

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

No A

Accessing Flash from user firmware executing from a locked page:

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

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

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

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

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

BitO: PSWE: Program Store Write Enable
Setting this bit allows writing a byte of data to the Flash program memory using the MOVX
instruction. The Flash location should be erased before writing data.
0: Writes to Flash program memory disabled.
1: Writes to Flash program memory enabled; the MOVX instruction targets Flash memaory.
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11.4. External Crystal Example

If a crystal or ceramic resonator is used as an external oscillator source for the MCU, the circuit should be
configured as shown in Figure 11.1, Option 1. The External Oscillator Frequency Control value (XFCN)
should be chosen from the Crystal column of the table in SFR Definition 11.3 (OSCXCN register). For
example, an 11.0592 MHz crystal requires an XFCN setting of 111b.

When the crystal oscillator is first enabled, the oscillator amplitude detection circuit requires a settling time
to achieve proper bias. Introducing a delay of 1 ms between enabling the oscillator and checking the
XTLVLD bit will prevent a premature switch to the external oscillator as the system clock. Switching to the
external oscillator before the crystal oscillator has stabilized can result in unpredictable behavior. The rec-
ommended procedure is:

Step 1. Force the XTAL1 and XTAL2 pins low by writing O’s to the port latch.
Step 2. Configure XTAL1 and XTAL2 as analog inputs.

Step 3. Enable the external oscillator.

Step 4. Wait at least 1 ms.

Step 5. Poll for XTLVLD => ‘1.

Step 6. Switch the system clock to the external oscillator.

Note: Tuning-fork crystals may require additional settling time before XTLVLD returns a valid
result.

The capacitors shown in the external crystal configuration provide the load capacitance required by the
crystal for correct oscillation. These capacitors are “in series” as seen by the crystal and “in parallel” with
the stray capacitance of the XTAL1 and XTALZ2 pins.

Note: The load capacitance depends upon the crystal and the manufacturer. Please refer to the
crystal data sheet when completing these calculations.

For example, a tuning-fork crystal of 32.768 kHz with a recommended load capacitance of 12.5 pF should
use the configuration shown in Figure 12.1, Option 1. The total value of the capacitors and the stray capac-
itance of the XTAL pins should equal 25 pF. With a stray capacitance of 3 pF per pin, the 22 pF capacitors
yield an equivalent capacitance of 12.5 pF across the crystal, as shown in Figure 11.2.

22 pF

|
|
|
| <] XTALL

|
|
|
32.768 kHz = 10 MQ i
|

|
| <] XTAL2
|
|
|

Figure 11.2. 32.768 kHz External Crystal Example
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SFR Definition 12.4. PO: PortO Register

R/W RIW RIW RIW RIW RIW RIW R/W Reset Value
Po7 | P06 | P05 | P04 | PO3 | P02 | PO.1 | POO | 11111111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO  SFR Address:
(bit addressable)  0x80
Bits7—0: PO0.[7:0]
Write - Output appears on /O pins per XBRO, XBR1, and XBR2 Registers
0: Logic Low Output.
1: Logic High Output (open-drain if corresponding POMDOUT.n bit = 0)
Read - Always reads ‘1’ if selected as analog input in register POMDIN. Directly reads Port
pin when configured as digital input.
0: PO.n pin is logic low.
1: PO.n pin is logic high.
SFR Definition 12.5. POMDIN: PortO Input Mode
R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ | \ \ \ 11111111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO  SFR Address:
OxF1
Bits7—0: Input Configuration Bits for P0.7-P0.0 (respectively)

Port pins configured as analog inputs have their weak pull-up, digital driver, and digital
receiver disabled.

0: Corresponding P0.n pin is configured as an analog input.

1: Corresponding PO0.n pin is configured as a digital input.

) Rev. 2.9 109
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13.4.3. Data Register

The SMBus Data register SMBODAT holds a byte of serial data to be transmitted or one that has just been
received. Software may safely read or write to the data register when the Sl flag is set. Software should not
attempt to access the SMBODAT register when the SMBus is enabled and the Sl flag is cleared to logic 0,

as the interface may be in the process of shifting a byte of data into or out of the register.

Data in SMBODAT is always shifted out MSB first. After a byte has been received, the first bit of received
data is located at the MSB of SMBODAT. While data is being shifted out, data on the bus is simultaneously
being shifted in. SMBODAT always contains the last data byte present on the bus. In the event of lost arbi-
tration, the transition from master transmitter to slave receiver is made with the correct data or address in

SMBODAT.
SFR Definition 13.3. SMBODAT: SMBus Data
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:
0xC2

Bits7—0: SMBODAT: SMBus Data.
The SMBODAT register contains a byte of data to be transmitted on the SMBus serial inter-
face or a byte that has just been received on the SMBus serial interface. The CPU can read
from or write to this register whenever the Sl serial interrupt flag (SMBOCN.0) is set to logic
one. The serial data in the register remains stable as long as the Sl flag is set. When the Sl
flag is not set, the system may be in the process of shifting data in/out and the CPU should
not attempt to access this register.
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13.5. SMBus Transfer Modes

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

13.5.1. Master Transmitter Mode

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

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

Figure 13.5. Typical Master Transmitter Sequence
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14.2.2. 9-Bit UART

9-bit UART mode uses a total of eleven bits per data byte: a start bit, 8 data bits (LSB first), a programma-
ble ninth data bit, and a stop bit. The state of the ninth transmit data bit is determined by the value in TB80
(SCONO.3), which is assigned by user software. It can be assigned the value of the parity flag (bit P in reg-
ister PSW) for error detection, or used in multiprocessor communications. On receive, the ninth data bit
goes into RB80 (SCONO.2) and the stop bit is ignored.

Data transmission begins when an instruction writes a data byte to the SBUFO register. The TIO Transmit
Interrupt Flag (SCONO.1) is set at the end of the transmission (the beginning of the stop-bit time). Data
reception can begin any time after the RENO Receive Enable bit (SCONO.4) is set to ‘1'. After the stop bit
is received, the data byte will be loaded into the SBUFO receive register if the following conditions are met:
(1) RIO must be logic 0, and (2) if MCEO is logic 1, the 9th bit must be logic 1 (when MCEUQO is logic 0, the
state of the ninth data bit is unimportant). If these conditions are met, the eight bits of data are stored in
SBUFO, the ninth bit is stored in RB80, and the RIO flag is set to ‘1". If the above conditions are not met,
SBUFO0 and RB80 will not be loaded and the RIO flag will not be set to ‘1’. A UARTO interrupt will occur if
enabled when either TIO or RIO is set to ‘1.

MARK START

BIT DO D1 D2 D3 D4 D5 D6 D7 D8 STOP
SPACE — BIT
BITTIMES | I I I I I I I I I I I
4 4 4 4 4 4 4 4 4 4 4
T
Figure 14.5. 9-Bit UART Timing Diagram
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Table 14.6. Timer Settings for Standard Baud Rates Using an External 3.6864 MHZ
Oscillator

Frequency: 3.6864 MHz
Target Baud Rate | Oscillator | Timer Clock | SCA1-SCAO | 1qmt | Timer1
Baud Rate % Error Divide Source (pre-scale Reload
(bps) Factor select)! Value (hex)
230400 0.00% 16 SYSCLK XX2 1 OxF8
115200 0.00% 32 SYSCLK XX? 1 OxFO
E g 57600 0.00% 64 SYSCLK XX2 1 OXEO
“; TC; 28800 0.00% 128 SYSCLK XX? 1 0xCO
g g 14400 0.00% 256 SYSCLK XX? 1 0x80
(>,') ) 9600 0.00% 384 SYSCLK XX? 1 0x40
2400 0.00% 1536 SYSCLK /12 00 0 0xCO
1200 0.00% 3072 SYSCLK /12 00 0 0x80
230400 0.00% 16 EXTCLK /8 11 0 OxFF
g 8 115200 0.00% 32 EXTCLK /8 11 0 OXFE
i © 57600 0.00% 64 EXTCLK /8 11 0 OxFC
g § 28800 0.00% 128 EXTCLK /8 11 0 OxF8
& IS 14400 0.00% 256 EXTCLK /8 11 0 OxFO
9600 0.00% 384 EXTCLK /8 11 0 OxES8
Notes:
1. SCA1-SCAO0 and T1M bit definitions can be found in Section 15.1.
2. X=Don't care
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SFR Definition 15.2. TMOD: Timer Mode

R/W R/W R/W R/W R/W RIW R/W R/W Reset Value
GATE1 | 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 is active as defined by bit IN1PL in regis-
ter ITO1CF (see SFR Definition 8.11).
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
(T2).
Bits5—4: T1M1-T1MO: Timer 1 Mode Select.
These bits select the Timer 1 operation mode.

TiM1 T1MO 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
Bit3: GATEO: Timer 0 Gate Control.

0: Timer 0 enabled when TRO = 1 irrespective of /INTO logic level.
1: Timer O enabled only when TRO = 1 AND /INTO is active as defined by bit INOPL in regis-
ter ITOLCF (see SFR Definition 8.11).
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
(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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16.2.6. 16-Bit Pulse Width Modulator Mode

A PCA module may also be operated in 16-bit PWM mode. In this mode, the 16-bit capture/compare mod-
ule defines the number of PCA clocks for the low time of the PWM signal. When the PCA counter matches
the module contents, the output on CEXn is set to ‘1’; when the counter overflows, CEXn is set to ‘0. To
output a varying duty cycle, new value writes should be synchronized with PCA CCFn match interrupts.
16-bit PWM Mode is enabled by setting the ECOMn, PWMn, and PWM16n bits in the PCAOCPMn register.
For a varying duty cycle, match interrupts should be enabled (ECCFn =1 AND MATn = 1) to help synchro-
nize the capture/compare register writes. The duty cycle for 16-bit PWM Mode is given by Equation 16.3.

Important Note About Capture/Compare Registers: When writing a 16-bit value to the PCAO Capture/
Compare registers, the low byte should always be written first. Writing to PCAOCPLn clears the ECOMn bit
to ‘0’; writing to PCAOCPHnN sets ECOMn to ‘1'.

(65536 — PCAOCPN)
65536

Equation 16.3. 16-Bit PWM Duty Cycle

Using Equation 16.3, the largest duty cycle is 100% (PCAOCPn = 0), and the smallest duty cycle is
0.0015% (PCAOCPnN = OxFFFF). A 0% duty cycle may be generated by clearing the ECOMn bit to ‘0’.

DutyCycle =

Write to
PCAOCPLN 0

Reset

Write to

PCAOCPHN B
1

E
g PCAOCPHnN PCAOCPLN
B
n

00x0 | x u U ,,,,,, |
|
Enable 16-bit Comparator matc s ™ Q ﬂ{ Crossbar ‘,—{E Port I/10

ﬁ ﬁ J’ Ra Q
PCA Timebase PCAOH PCAOL

Overflow

P|E
W|C|
M[O
1M
6|n
n

1

Figure 16.9. PCA 16-Bit PWM Mode
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Note that the 8-bit offset held in PCAOCPH2 is compared to the upper byte of the 16-bit PCA counter. This
offset value is the number of PCAOL overflows before a reset. Up to 256 PCA clocks may pass before the
first PCAOL overflow occurs, depending on the value of the PCAOL when the update is performed. The
total offset is then given (in PCA clocks) by Equation 16.4, where PCAOL is the value of the PCAOL register
at the time of the update.

Offset = (256 x PCAOCPL2) + (256 — PCAOL )

Equation 16.4. Watchdog Timer Offset in PCA Clocks

The WDT reset is generated when PCAOL overflows while there is a match between PCAOCPH2 and
PCAOH. Software may force a WDT reset by writing a ‘1’ to the CCF2 flag (PCAOCN.2) while the WDT is
enabled.

16.3.2. Watchdog Timer Usage

To configure the WDT, perform the following tasks:

» Disable the WDT by writing a ‘0’ to the WDTE bit.

* Select the desired PCA clock source (with the CPS2—-CPSO0 bits).

* Load PCAOCPL2 with the desired WDT update offset value.

» Configure the PCA Idle mode (set CIDL if the WDT should be suspended while the CPU is in Idle
mode).

» Enable the WDT by setting the WDTE bit to ‘1".

* Reload the WDT by writing any value to PCAOCPH?2.

The PCA clock source and Idle mode select cannot be changed while the WDT is enabled. The Watchdog
Timer is enabled by setting the WDTE or WDLCK bits in the PCAOMD register. When WDLCK is set, the
WDT cannot be disabled until the next system reset. If WDLCK is not set, the WDT is disabled by clearing
the WDTE bit.

The WDT is enabled following any reset. The PCAO counter clock defaults to the system clock divided by
12, PCAOL defaults to 0x00, and PCAOCPL2 defaults to 0x00. Using Equation 16.4, this results in a WDT
timeout interval of 3072 system clock cycles. Table 16.3 lists some example timeout intervals for typical
system clocks, assuming SYSCLK / 12 as the PCA clock source.
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17.2. C2 Pin Sharing

The C2 protocol allows the C2 pins to be shared with user functions so that in-system debugging and
Flash programming functions may be performed. This is possible because C2 communication is typically
performed when the device is in the halt state, where all on-chip peripherals and user software are stalled.
In this halted state, the C2 interface can safely ‘borrow’ the C2CK (normally RST) and C2D (normally P0.7)
pins. In most applications, external resistors are required to isolate C2 interface traffic from the user appli-
cation. A typical isolation configuration is shown in Figure 17.1.

C8051F300

IReset (a) —[>—W\ ¢ C2CK (/RST)

Input (b) —X C2D (P0.7)

Output (c)

\ 4

C2 Interface Master

Figure 17.1. Typical C2 Pin Sharing

The configuration in Figure 17.1 assumes the following:

1. The user input (b) cannot change state while the target device is halted.
2. The RST pin on the target device is used as an input only.

Additional resistors may be necessary depending on the specific application.
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