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Table 5.6. Internal High-Frequency Oscillator Electrical Characteristics
Vpp = 1.810 2.75 V, —40 to +125 °C unless otherwise specified; Using factory-calibrated settings.

Parameter Conditions Min Typ Max Units
Oscillator Frequency IFCN = 111b; 24-05%| 242 |24+0.5% MHz
VDD > VREGMIN?
IFCN = 111b; 24-1.0%| 24% |24+1.0%
VDD < VREGMIN?
Oscillator Supply Current Internal Oscillator On — 830 1300 MA
(from Vpp) OSCICN[7:6] = 11b
Internal Oscillator Suspend Temp =25°C — 66 — HA
OSCICN][7:6] = 00b Temp =85 °C — 110 —
ZTCEN =1 Temp =125 °C — 190 —
Wake-up Time From Suspend |OSCICN[7:6] = 00b — 1 — us
Power Supply Sensitivity Constant Temperature — 0.10 — %IV
Temperature Sensitivity3 Constant Supply
TC, — 5.0 — ppm/°C
TC, — -0.65 — ppm/°C2

1. VREGMIN is the minimum output of the voltage regulator for its low setting (REGOCN: REGOMD = 0b). See

Table 5.8, “Voltage Regulator Electrical Characteristics,” on page 48.

N

following equation:

This is the average frequency across the operating temperature range.
3. Use temperature coefficients TC4 and TC, to calculate the new internal oscillator frequency using the

f(T) = fO x (1 + TCy x (T = TO) + TC, x (T — T0)?)

where f0 is the internal oscillator frequency at 25 °C and TO is 25 °C.
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6.1. Modes of Operation
In a typical system, ADCO is configured using the following steps:

If a gain adjustment is required, refer to Section “6.3. Selectable Gain” on page 58.

Choose the start of conversion source.

Choose Normal Mode or Burst Mode operation.

If Burst Mode, choose the ADCO Idle Power State and set the Power-Up Time.

Choose the tracking mode. Note that Pre-Tracking Mode can only be used with Normal Mode.
Calculate the required settling time and set the post convert-start tracking time using the ADOTK bits.
Choose the repeat count.

Choose the output word justification (Right-Justified or Left-Justified).

9. Enable or disable the End of Conversion and Window Comparator Interrupts.

6.1.1. Starting a Conversion

A conversion can be initiated in one of four ways, depending on the programmed states of the ADCO Start
of Conversion Mode bits (ADOCM1-0) in register ADCOCN. Conversions may be initiated by one of the fol-
lowing:

m  Writing a 1 to the ADOBUSY bit of register ADCOCN

m A rising edge on the CNVSTR input signal (pin P0.1)

m A Timer 1 overflow (i.e., timed continuous conversions)

m A Timer 2 overflow (i.e., timed continuous conversions)

© N~ wWwDd R

Writing a 1 to ADOBUSY provides software control of ADCO whereby conversions are performed "on-
demand.” During conversion, the ADOBUSY bit is set to logic 1 and reset to logic 0 when the conversion is
complete. The falling edge of ADOBUSY triggers an interrupt (when enabled) and sets the ADCO interrupt
flag (ADOINT). Note: When polling for ADC conversion completions, the ADCO interrupt flag (ADOINT)
should be used. Converted data is available in the ADCO data registers, ADCOH:ADCOL, when bit ADOINT
is logic 1. Note that when Timer 2 overflows are used as the conversion source, Low Byte overflows are
used if Timer2 is in 8-bit mode; High byte overflows are used if Timer 2 is in 16-bit mode. See Section
“26. Timers” on page 265 for timer configuration.

Important Note About Using CNVSTR: The CNVSTR input pin also functions as Port pin P0O.1. When the
CNVSTR input is used as the ADCO conversion source, Port pin P0.1 should be skipped by the Digital
Crossbar. To configure the Crossbar to skip P0.1, set to 1 Bitl in register POSKIP. See Section “20. Port
Input/Output” on page 177 for details on Port I/O configuration.

6.1.2. Tracking Modes

Each ADCO conversion must be preceded by a minimum tracking time for the converted result to be accu-
rate. ADCO has three tracking modes: Pre-Tracking, Post-Tracking, and Dual-Tracking. Pre-Tracking Mode
provides the minimum delay between the convert start signal and end of conversion by tracking continu-
ously before the convert start signal. This mode requires software management in order to meet minimum
tracking requirements. In Post-Tracking Mode, a programmable tracking time starts after the convert start
signal and is managed by hardware. Dual-Tracking Mode maximizes tracking time by tracking before and
after the convert start signal. Figure 6.2 shows examples of the three tracking modes.

Pre-Tracking Mode is selected when ADOTM is set to 10b. Conversions are started immediately following
the convert start signal. ADCO is tracking continuously when not performing a conversion. Software must
allow at least the minimum tracking time between each end of conversion and the next convert start signal.
The minimum tracking time must also be met prior to the first convert start signal after ADCO is enabled.

53 Rev. 1.2

SILICON LABS



C8051F50x/F51x

Gain Register Definition 6.3. ADCOGNA: ADCO Additional Selectable Gain

Setting this bit add 1/64 (0.016) gain to the gain value in the ADCOGNH and

ADCOGNL registers.

Bit 7 6 5 4 3 2 1 0
Name | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | GAINADD
Type W W W W W W w w
Reset 0 0 0 0 0 0 0 1

Indirect Address = 0x08;

Bit Name Function
7:1 | Reserved |Must Write 0000000b.

0 GAINADD |ADCO Additional Gain Bit.

Note: This register is accessed indirectly; See Section 6.3.2 for details for writing this register.

SILICON LABS
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6.5. ADCO Analog Multiplexer

ADCO includes an analog multiplexer to enable multiple analog input sources. Any of the following may be
selected as an input: P0.0—-P3.7, the on-chip temperature sensor, the core power supply (Vpp), or ground
(GND). ADCO is single-ended and all signals measured are with respect to GND. The ADCO input
channels are selected using the ADCOMX register as described in SFR Definition 6.13.

ADCOMX
LT M|IN|[H|O
XXX |X|X|X
S |1=2 (=== |=
Slo|a|al|a|a
OO00[0[0]|0O
ala|lalalala
[ <
L |
]

PO.OIX—.P\

PO.7R——>

PLOR——

PL7TR——>

P2.O0K——

T Aamux ADCO

P2.7TR——>

P3.OR——

P3.7R— *P3.1-P3.7 Only available as

inputs on 48-pin and 40-pin
Temp > packages

Sensor VDD —»
GND—»/
Figure 6.8. ADCO Multiplexer Block Diagram

Important Note About ADCO Input Configuration: Port pins selected as ADCO inputs should be config-
ured as analog inputs, and should be skipped by the Digital Crossbar. To configure a Port pin for analog
input, set to 0 the corresponding bit in register PnMDIN. To force the Crossbar to skip a Port pin, set to 1
the corresponding bit in register PnSKIP. See Section “20. Port Input/Output” on page 177 for more Port
I/O configuration details.
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11. CIP-51 Microcontroller

The MCU system controller core is the CIP-51 microcontroller. The CIP-51 is fully compatible with the
MCS-51™ instruction set; standard 803x/805x assemblers and compilers can be used to develop soft-
ware. The MCU family has a superset of all the peripherals included with a standard 8051. The CIP-51
also includes on-chip debug hardware (see description in Section 28), and interfaces directly with the ana-
log and digital subsystems providing a complete data acquisition or control-system solution in a single inte-
grated circuit.

The CIP-51 Microcontroller core implements the standard 8051 organization and peripherals as well as
additional custom peripherals and functions to extend its capability (see Figure 11.1 for a block diagram).
The CIP-51 includes the following features:

Fully Compatible with MCS-51 Instruction Set
50 MIPS Peak Throughput with 50 MHz Clock
0 to 50 MHz Clock Frequency

Extended Interrupt Handler

Reset Input

Power Management Modes

On-chip Debug Logic

Program and Data Memory Security

11.1. Performance

The CIP-51 employs a pipelined architecture that greatly increases its instruction throughput over the stan-
dard 8051 architecture. In a standard 8051, all instructions except for MUL and DIV take 12 or 24 system
clock cycles to execute, and usually have a maximum system clock of 12 MHz. By contrast, the CIP-51
core executes 70% of its instructions in one or two system clock cycles, with no instructions taking more
than eight system clock cycles.
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14.2. Interrupt Register Descriptions

The SFRs used to enable the interrupt sources and set their priority level are described in this section.
Refer to the data sheet section associated with a particular on-chip peripheral for information regarding
valid interrupt conditions for the peripheral and the behavior of its interrupt-pending flag(s).
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SFR Definition 18.2. EMIOCF: External Memory Configuration

Bit 7 6 5 4 3 2 1 0
Name EMD2 EMD[1:0] EALE[1:0]
Type R/W
Reset 0 0 0 0 0 0 1 1

SFR Address = 0xB2; SFR Page = OxOF

Bit

Name

Function

75

Unused

Read = 000b; Write = Don't Care.

4

EMD2

EMIF Multiplex Mode Select Bit.
0: EMIF operates in multiplexed address/data mode
1: EMIF operates in non-multiplexed mode (separate address and data pins)

3:2

EMDI[1:0]

EMIF Operating Mode Select Bits.

00: Internal Only: MOVX accesses on-chip XRAM only. All effective addresses alias to
on-chip memory space

01: Split Mode without Bank Select: Accesses below the 4 kB boundary are directed
on-chip. Accesses above the 4 kB boundary are directed off-chip. 8-bit off-chip MOVX
operations use current contents of the Address high port latches to resolve the upper
address byte. To access off chip space, EMIOCN must be set to a page that is not con-
tained in the on-chip address space.

10: Split Mode with Bank Select: Accesses below the 4 kB boundary are directed on-
chip. Accesses above the 4 kB boundary are directed off-chip. 8-bit off-chip MOVX
operations uses the contents of EMIOCN to determine the high-byte of the address.
11: External Only: MOVX accesses off-chip XRAM only. On-chip XRAM is not visible to
the CPU.

1:0

EALE[1:0]

ALE Pulse-Width Select Bits.

These bits only have an effect when EMD2 = 0.

00: ALE high and ALE low pulse width = 1 SYSCLK cycle.
01: ALE high and ALE low pulse width = 2 SYSCLK cycles.
10: ALE high and ALE low pulse width = 3 SYSCLK cycles.
11: ALE high and ALE low pulse width = 4 SYSCLK cycles.
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SFR Definition 18.3. EMIOTC: External Memory Timing Control

Bit 7 6 5 4 3
Name EAS[L:0] EWR[3:0] EAH[L0]
Type RIW RIW RIW
Reset 1 1 1 1 1

SFR Address = OxAA; SFR Page = Ox0F

Bit

Name

Function

7.6

EAS[1:0]

EMIF Address Setup Time Bits.

00: Address setup time = 0 SYSCLK cycles.
01: Address setup time = 1 SYSCLK cycle.
10: Address setup time = 2 SYSCLK cycles.
11: Address setup time = 3 SYSCLK cycles.

5:2

EWR[3:0]

EMIF WR and RD Pulse-Width Control Bits.
0000: WR and RD pulse width = 1 SYSCLK cycle.
0001: WR and RD pulse width = 2 SYSCLK cycles.
0010: WR and RD pulse width = 3 SYSCLK cycles.
0011: WR and RD pulse width = 4 SYSCLK cycles.
0100: WR and RD pulse width = 5 SYSCLK cycles.
0101: WR and RD pulse width = 6 SYSCLK cycles.
0110: WR and RD pulse width = 7 SYSCLK cycles.
0111: WR and RD pulse width = 8 SYSCLK cycles.
1000: WR and RD pulse width = 9 SYSCLK cycles.

1001: WR and RD pulse width = 10 SYSCLK cycles.
1010: WR and RD pulse width = 11 SYSCLK cycles.
1011: WR and RD pulse width = 12 SYSCLK cycles.
1100: WR and RD pulse width = 13 SYSCLK cycles.
1101: WR and RD pulse width = 14 SYSCLK cycles.
1110: WR and RD pulse width = 15 SYSCLK cycles.

1111: WR and RD pulse width = 16 SYSCLK cycles.

1:0

EAH[1:0]

EMIF Address Hold Time Bits.

00: Address hold time = 0 SYSCLK cycles.
01: Address hold time =1 SYSCLK cycle.
10: Address hold time = 2 SYSCLK cycles.
11: Address hold time = 3 SYSCLK cycles.

SILICON LABS
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19. Oscillators and Clock Selection

CB8051F50x/F51x devices include a programmable internal high-frequency oscillator, an external oscillator
drive circuit, and a clock multiplier. The internal oscillator can be enabled/disabled and calibrated using the
OSCICN, OSCICRS, and OSCIFIN registers, as shown in Figure 19.1. The system clock can be sourced
by the external oscillator circuit or the internal oscillator. The clock multiplier can produce three possible
base outputs which can be scaled by a programmable factor of 1, 2/3, 2/4 (or 1/2), 2/5, 2/6 (or 1/3), or 2/7:
Internal Oscillator x 2, Internal Oscillator x 4, External Oscillator x 2, or External Oscillator x 4.

|
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| 5l
[ o] S22 1S
| 22 | | BRR a5
: |9 T
Option 3 It !
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: CAL EN ¥
, 10SC [,
: Programmable Internal wn
Option 4 | Clock Generator
e |
1 igﬁ:>4§IéLZ§ | CLOCK MULTIPLIER
= ! ; | 10SC/2 —) SvseLK
i [ EXOSC —>
Option 2 +
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Figure 19.1. Oscillator Options

19.1. System Clock Selection

The CLKSL[1:0] bits in register CLKSEL select which oscillator source is used as the system clock.
CLKSL[1:0] must be set to 01b for the system clock to run from the external oscillator; however the exter-
nal oscillator may still clock certain peripherals (timers, PCA) when the internal oscillator is selected as the
system clock. The system clock may be switched on-the-fly between the internal oscillator, external oscilla-
tor, and Clock Multiplier so long as the selected clock source is enabled and has settled.

The internal oscillator requires little start-up time and may be selected as the system clock immediately fol-
lowing the register write which enables the oscillator. The external RC and C modes also typically require
no startup time.

External crystals and ceramic resonators however, typically require a start-up time before they are settled
and ready for use. The Crystal Valid Flag (XTLVLD in register OSCXCN) is set to 1 by hardware when the
external crystal or ceramic resonator is settled. In crystal mode, to avoid reading a false XTLVLD, soft-
ware should delay at least 1 ms between enabling the external oscillator and checking XTLVLD.
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SFR Definition 19.6. OSCXCN: External Oscillator Control

Bit 7 6 5 4 3 2 1
Name | XTLVLD XOSCMD[2:0] XFCN[2:0]
Reset 0 0 0 0 0 0 0
SFR Address = 0x9F; SFR Page = 0x0F;
Bit Name Function
7 XTLVLD Crystal Oscillator Valid Flag.
(Read only when XOSCMD = 11x.)
0: Crystal Oscillator is unused or not yet stable.
1: Crystal Oscillator is running and stable.
6:4 | XOSCMD[2:0] | External Oscillator Mode Select.
00x: External Oscillator circuit off.
010: External CMOS Clock Mode.
011: External CMOS Clock Mode with divide by 2 stage.
100: RC Oscillator Mode.
101: Capacitor Oscillator Mode.
110: Crystal Oscillator Mode.
111: Crystal Oscillator Mode with divide by 2 stage.
3 Unused Read = Ob; Write =0b
2.0 XFCN[2:0] |External Oscillator Frequency Control Bits.
Set according to the desired frequency for Crystal or RC mode.
Set according to the desired K Factor for C mode.
XFCN |Crystal Mode RC Mode C Mode
000 f<32 kHz f< 25 kHz K Factor = 0.87
001 32 kHz < f<84 kHz 25 kHz < f <50 kHz K Factor = 2.6
010 84 kHz < f<225kHz |50kHz<f<100kHz |K Factor=7.7
011 225 kHz < f <590 kHz |100 kHz <f<200 kHz |K Factor =22
100 590 kHz < f < 1.5 MHz |200 kHz <f<400 kHz |K Factor = 65
101 15MHz<f<4MHz |400kHz <f<800kHz |K Factor =180
110 4 MHz < f <10 MHz 800 kHz <f< 1.6 MHz |K Factor = 664
111 10 MHz <f<30MHz |1.6 MHz<f<3.2 MHz |K Factor = 1590
173 Rev. 1.2
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SFR Definition 20.29. PAMDOUT: Port 4 Output Mode

Bit 7 6 5 4 3 0
Name PAMDOUT[7:0]
Reset 0 0 0 0 0 0
SFR Address = OxAF; SFR Page = 0xOF
Bit Name Function

7:0 | PAMDOUT[7:0]

Output Configuration Bits for P4.7-P4.0 (respectively).

0: Corresponding P4.n Output is open-drain.
1: Corresponding P4.n Output is push-pull.

Note: Port 4.0 is only available on the 48-pin and 40-pin packages. P4.1-P4.7 are only available on the 48-pin

packages.
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Table 21.2 includes the configuration values required for the typical system clocks and baud rates:

Table 21.2. Manual Baud Rate Parameters Examples

Baud (bits/sec)
20K 19.2K 9.6 K 4.8 K 1K
SYSCLK | @ ) = & o » - o = o .
MHz) |3 f |3 |3 |83 |3|£|8 |3 |88 |3 |& |5
25 01 |312|0 |1 |35 |1|1|325|3|1]|35]|19)1]|312
245 01|36 |0 |1|319|1|1|319| 3|1 |319]| 19| 1 | 306
24 0 1 300 0 1 312 1 1 312 3 1 312 | 19 1 300
22.1184 0 1 276 0 1 288 1 1 288 3 1 288 | 19 1 276
16 0 1 200 0 1 208 1 1 208 3 1 208 | 19 1 200
12.25 0| 0|36 |0|0(319|1| 03193 ] 0319|119 | 0 | 306
12 0|0 |30|0|0|32|1|0|32| 3| 0]312|19 | 0 | 300
11.0592 0|0 |276 | 0O | O |28 | 1| 0|28 | 3| 0288 |19 | 0 | 276
8 0 0 200 0 0 208 1 0 208 3 0 208 | 19 0 200

21.2.4. Baud Rate Calculations—Automatic Mode
If the LIN controller is configured for slave mode, only the prescaler and divider need to be calculated:

4000000 | “in2 "t

prescaler = In[w} 1
In2

SYSCLK

divider =
2(prescaler+ 1)

X 20000
The following example calculates the values of these variables for a 24 MHz system clock:

_ 24000000 1
prescaler = In[—}

2000000 X m—l =1585=1

24000000

21D 20000
Table 21.3 presents some typical values of system clock and baud rate along with their factors.

divider = = 300
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25.5. Serial Clock Phase and Polarity

Four combinations of serial clock phase and polarity can be selected using the clock control bits in the
SPIO Configuration Register (SPIOCFG). The CKPHA bit (SPIOCFG.5) selects one of two clock phases
(edge used to latch the data). The CKPOL bit (SPIOCFG.4) selects between an active-high or active-low
clock. Both master and slave devices must be configured to use the same clock phase and polarity. SPIO
should be disabled (by clearing the SPIEN bit, SPIOCN.0) when changing the clock phase or polarity. The
clock and data line relationships for master mode are shown in Figure 25.5. For slave mode, the clock and
data relationships are shown in Figure 25.6 and Figure 25.7. CKPHA must be set to 0 on both the master
and slave SPI when communicating between two of the following devices: C8051F04x, C8051F06x,
C8051F12x, C8051F31x, C8051F32x, and C8051F33x.

The SPIO Clock Rate Register (SPIOCKR) as shown in SFR Definition 25.3 controls the master mode
serial clock frequency. This register is ignored when operating in slave mode. When the SPI is configured
as a master, the maximum data transfer rate (bits/sec) is one-half the system clock frequency or 12.5 MHz,
whichever is slower. When the SPI is configured as a slave, the maximum data transfer rate (bits/sec) for
full-duplex operation is 1/10 the system clock frequency, provided that the master issues SCK, NSS (in 4-
wire slave mode), and the serial input data synchronously with the slave’s system clock. If the master
issues SCK, NSS, and the serial input data asynchronously, the maximum data transfer rate (bits/sec)
must be less than 1/10 the system clock frequency. In the special case where the master only wants to
transmit data to the slave and does not need to receive data from the slave (i.e. half-duplex operation), the
SPI slave can receive data at a maximum data transfer rate (bits/sec) of 1/4 the system clock frequency.
This is provided that the master issues SCK, NSS, and the serial input data synchronously with the slave’s
system clock.

SCK
(CKPOL=0, CKPHA=0) | | | | | | | |

SCK
(CKPOL=0, CKPHA=1) | | | | | | | |

SCK
(CKPOL=1, CKPHA=0) | | | | | | | |

SCK
(CKPOL=1, CKPHA=1) | | | | | | | |

MISO/MOSI YO wmse X Bite X Bits X mita X sita X Btz X it X Bito JNXXXOK

NSS (Must Remain High
in Multi-Master Mode)

Figure 25.5. Master Mode Data/Clock Timing
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26. Timers

Each MCU includes four counter/timers: two are 16-bit counter/timers compatible with those found in the
standard 8051, and two are 16-bit auto-reload timer for use with the ADC, SMBus, or for general purpose
use. These timers can be used to measure time intervals, count external events and generate periodic
interrupt requests. Timer 0 and Timer 1 are nearly identical and have four primary modes of operation.
Timer 2 and Timer 3 offer 16-bit and split 8-bit timer functionality with auto-reload.

Timer 0 and Timer 1 Modes Timer 2 Modes Timer 3 Modes
13-bit counter/timer 16-bit timer with auto-reload 16-bit timer with auto-reload
16-bit counter/timer
8-bit counter/timer with Two 8-bit timers with auto-reload | Two 8-bit timers with auto-reload
auto-reload
Two 8-bit counter/timers (Timer O
only)

Timers 0 and 1 may be clocked by one of five sources, determined by the Timer Mode Select bits (T1M—
TOM) and the Clock Scale bits (SCA1-SCAQ). The Clock Scale bits define a pre-scaled clock from which
Timer 0 and/or Timer 1 may be clocked (See SFR Definition 26.1 for pre-scaled clock selection).Timer 0/1
may then be configured to use this pre-scaled clock signal or the system clock.

Timer 2 and Timer 3 may be clocked by the system clock, the system clock divided by 12, or the external
oscillator clock source divided by 8.

Timer 0 and Timer 1 may also be operated as counters. When functioning as a counter, a counter/timer
register is incremented on each high-to-low transition at the selected input pin (TO or T1). Events with a fre-
guency of up to one-fourth the system clock frequency can be counted. The input signal need not be peri-
odic, but it should be held at a given level for at least two full system clock cycles to ensure the level is
properly sampled.
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SFR Definition 26.3. TMOD: Timer Mode

Bit 7 6 5 4 3 2 1 0
Name | GATE1 CIT1 TIM[L:0] GATEO C/TO TOM[L:0]
Type | R/W RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR Address = 0x89; SFR Page = All Pages

Bit Name Function
7 GATE1 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
register ITOLCF (see SFR Definition 14.7).
6 CITl Counter/Timer 1 Select.
0: Timer: Timer 1 incremented by clock defined by T1M bit in register CKCON.
1: Counter: Timer 1 incremented by high-to-low transitions on external pin (T1).
5:4 | TiM[1:0] |Timer 1 Mode Select.
These bits select the Timer 1 operation mode.
00: Mode 0, 13-bit Counter/Timer
01: Mode 1, 16-bit Counter/Timer
10: Mode 2, 8-bit Counter/Timer with Auto-Reload
11: Mode 3, Timer 1 Inactive
3 GATEO Timer 0 Gate Control.
0: Timer O enabled when TRO = 1 irrespective of INTO logic level.
1: Timer 0 enabled only when TR0 = 1 AND INTO is active as defined by bit INOPL in
register ITO1CF (see SFR Definition 14.7).
2 C/TO Counter/Timer 0 Select.
0: Timer: Timer O incremented by clock defined by TOM bit in register CKCON.
1: Counter: Timer 0 incremented by high-to-low transitions on external pin (TO).
1:0 | TOM[1:0] |Timer O Mode Select.
These bits select the Timer 0 operation mode.
00: Mode 0, 13-bit Counter/Timer
01: Mode 1, 16-bit Counter/Timer
10: Mode 2, 8-bit Counter/Timer with Auto-Reload
11: Mode 3, Two 8-bit Counter/Timers
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SFR Definition 26.6. THO: Timer 0 High Byte

Bit 7 6 5 4 0
Name THO[?:O]
Reset 0 0 0 0 0
SFR Address = 0x8C; SFR Page = All Pages
Bit Name Function
7:0 | THO[7:0] |Timer O High Byte.
The THO register is the high byte of the 16-bit Timer 0.
SFR Definition 26.7. TH1: Timer 1 High Byte
Bit 7 6 5 4 0
Name TH].[?O]
Reset 0 0 0 0 0
SFR Address = 0x8D; SFR Page = All Pages
Bit Name Function
7:0 | TH1[7:0] |Timer 1 High Byte.
The TH1 register is the high byte of the 16-bit Timer 1.
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27.1. PCA Counter/Timer

The 16-bit PCA counter/timer consists of two 8-bit SFRs: PCAOL and PCAOH. PCAOH is the high byte
(MSB) of the 16-bit counter/timer and PCAOL is the low byte (LSB). Reading PCAOL automatically latches
the value of PCAOH into a “snapshot” register; the following PCAOH read accesses this “snapshot” register.
Reading the PCAOL Register first guarantees an accurate reading of the entire 16-bit PCAO counter.
Reading PCAOH or PCAOL does not disturb the counter operation. The CPS[2:0] bits in the PCAOMD reg-
ister select the timebase for the counter/timer as shown in Table 27.1.

When the counter/timer overflows from OxFFFF to 0x0000, the Counter Overflow Flag (CF) in PCAOMD is
set to logic 1 and an interrupt request is generated if CF interrupts are enabled. Setting the ECF bit in
PCAOMD to logic 1 enables the CF flag to generate an interrupt request. The CF bit is not automatically
cleared by hardware when the CPU vectors to the interrupt service routine, and must be cleared by soft-
ware. Clearing the CIDL bit in the PCAOMD register allows the PCA to continue normal operation while the
CPU is in Idle mode.

Table 27.1. PCA Timebase Input Options

CPS2 CPsS1 CPSO Timebase
0 0 0 System clock divided by 12.
0 0 1 System clock divided by 4.
0 1 0 Timer 0 overflow.
0 1 1 High-to-low transitions on ECI (max rate = system clock divided
by 4).
1 0 0 System clock.
1 0 1 External oscillator source divided by 8.
1 1 X Reserved.
*Note: External oscillator source divided by 8 is synchronized with the system clock.

IDLE E

PCAOMD PCAOCN
Clwlw| [C|C|CIE C|C|C|C|C|C|C|C
11D|D| [P|P|P|C| F|R|C|C|C|C|C|C
D|T|L| [s|S|S|F F|F|F|F|F|F
L|E|c| [2]2]0 5[4|3[2|1|0 ™ To SFR Bus
K PCAOL
—— 7y read
Snapshot
v Register
SYSCLK/12 000 7N
SYSCLK/4 001
Timer 0 Overflow 010 Y. o Overfiow
EC o~ o—>b  PCAOH PCAOL Tno PCA Interrupt System
—_—p 011
SYSCLK 100 CF
External Clock/8
101 > To PCA Modules

Figure 27.2. PCA Counter/Timer Block Diagram
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SFR Definition 27.3. PCAOPWM: PCA PWM Configuration

Bit 7 6 5 4 3 2 1 0
Name | ARSEL ECOV COVF CLSEL[1:0]
Type | RW RIW RIW R R R RIW
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xD9; SFR Page = 0xOF

Bit Name Function
7 ARSEL |Auto-Reload Register Select.
This bit selects whether to read and write the normal PCA capture/compare registers
(PCAOCPN), or the Auto-Reload registers at the same SFR addresses. This function
is used to define the reload value for 9, 10, and 11-bit PWM modes. In all other
modes, the Auto-Reload registers have no function.
0: Read/Write Capture/Compare Registers at PCAOCPHn and PCAOCPLn.
1: Read/Write Auto-Reload Registers at PCAOCPHn and PCAOCPLn.
6 ECOV  |cycle Overflow Interrupt Enable.
This bit sets the masking of the Cycle Overflow Flag (COVF) interrupt.
0: COVF will not generate PCA interrupts.
1. A PCA interrupt will be generated when COVF is set.
5 COVF  |cycle Overflow Flag.
This bit indicates an overflow of the 8th, 9th, 10th, or 11th bit of the main PCA counter
(PCAO). The specific bit used for this flag depends on the setting of the Cycle Length
Select bits. The bit can be set by hardware or software, but must be cleared by soft-
ware.
0: No overflow has occurred since the last time this bit was cleared.
1: An overflow has occurred since the last time this bit was cleared.
4:2 Unused |Read = 000b; Write = Don't care.
1:0 | CLSEL[1:0] | Ccycle Length Select.
When 16-bit PWM mode is not selected, these bits select the length of the PWM
cycle, between 8, 9, 10, or 11 bits. This affects all channels configured for PWM which
are not using 16-bit PWM mode. These bits are ignored for individual channels config-
ured to16-bit PWM mode.
00: 8 bits.
01: 9 bits.
10: 10 bits.
11: 11 bits.
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C2 Register Definition 28.2. DEVICEID: C2 Device ID

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

C2 Address: OxFD; SFR Address = 0xFD; SFR Page = OxOF

Bit

Name

Function

7:0 | DEVICEID[7:0] | Device ID.

This read-only register returns the 8-bit device ID: 0x1C (C8051F50x/F51x).

C2 Register Definition 28.3. REVID: C2 Revision ID

Bit 7 6 5 4 3 2 1 0
Reset | Varies Varies Varies Varies Varies Varies Varies Varies

C2 Address: OxFE; SFR Address = OXFE; SFR Page = OxOF

Bit Name Function
7:0 | REVID[7:0] |Revision ID.
This read-only register returns the 8-bit revision ID. For example: 0x00 = Revision A.
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