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4.4. QFN-24 Package Specifications
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Figure 4.7. QFN-24 Package Drawing

Table 4.7. QFN-24 Package Dimensions

Dimension Min Typ Max Dimension Min Typ Max
A 0.70 0.75 0.80 L 0.30 0.40 0.50
Al 0.00 0.02 0.05 L1 0.00 0.15
b 0.18 0.25 0.30 aaa 0.15
D 4.00 BSC bbb 0.10
D2 2.55 | 2.70 | 2.80 ddd 0.05
e 0.50 BSC eee 0.08
E 4.00 BSC Z 0.24
E2 2.55 | 2.70 | 2.80 Y 0.18
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 Solid State Outline MO-220, variation WGGD, except for
custom features D2, E2, Z, Y, and L which are toleranced per supplier designation.
4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body
Components.
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Table 5.4. Reset Electrical Characteristics
—40 to +125 °C unless otherwise specified.

Parameter Conditions Min Typ Max Units
RST Output Low Voltage VIO=5V; IOL = 70 pA — — 40 mv
RST Input High Voltage 0.7x Vo — —
RST Input Low Voltage — — | 03xV
RST Input Pullup Current RST=0.0V,VIO=5V — 49 115 HA
Vpp RST Threshold (Vrst.Low) 1.65 1.75 1.80 \Y
Vpp RST Threshold (VrsT.HiGH) 2.25 2.30 2.45 v
Vregin Ramp Time for Power On |Vgegy Ramp 0-1.8 V — — 1 ms

Time from last system clock
rising edge to reset initiation

Missing Clock Detector Timeout - S
9 Vpp=2.1V 200 340 600 H
Vbp =25V 200 250 600
Delay between release of
Reset Time Delay any reset source and code — 155 175 us
execution at location 0x0000
Minimum RST Low Time to 6 . . s
Generate a System Reset H
Vpp Monitor Turn-on Time — 60 100 s
Vpp Monitor Supply Current — 1 2 A

Table 5.5. Flash Electrical Characteristics
Vpp = 1.810 2.75V, —40 to +125 °C unless otherwise specified.

Parameter Conditions Min | Typ | Max Units
C8051F550-3, ‘F560-3, 307681
Flash Size F568-9, and 'F570-1 Bytes
C8051F554-7, ‘F564-7, and 16384
‘F572-5
Endurance 20k 150 k — Erase/Write
Retention 125 °C 10 — — Years
Erase Cycle Time 25 MHz System Clock 28 30 45 ms
Write Cycle Time 25 MHz System Clock 79 84 125 us
Vbb Write/Erase operations VRST-HIGH — — \
Programming Opera. |\ DeviceS 0 — | vz c
tions —A Devices —-40 — +125
1. Onthe 32 kB Flash devices, 1024 bytes at addresses 0x7C00 to Ox7FFF are reserved.
2. See Table 5.4 for the VRrg1.HGH SPecification.
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Post-Tracking or Dual-Tracking Modes (ADOTK = ‘00"

Time | |F| s1 | s2 [F|[F| s1|s2]| .. [s12]s13]F]| |
ADCO State | Track | Convert | |
ADOINT Flag |_ j

Key

Equal to one period of FCLK.

Each Sn is equal to one period of the SAR clock.
Figure 6.3. 12-Bit ADC Tracking Mode Example

6.1.4. Burst Mode

Burst Mode is a power saving feature that allows ADCO to remain in a very low power state between con-
versions. When Burst Mode is enabled, ADCO wakes from a very low power state, accumulates 1, 4, 8, or
16 samples using an internal Burst Mode clock (approximately 25 MHz), then re-enters a very low power
state. Since the Burst Mode clock is independent of the system clock, ADCO can perform multiple conver-
sions then enter a very low power state within a single system clock cycle, even if the system clock is slow
(e.g., 32.768 kHz), or suspended.

Burst Mode is enabled by setting BURSTEN to logic 1. When in Burst Mode, ADOEN controls the ADCO
idle power state (i.e. the state ADCO enters when not tracking or performing conversions). If ADOEN is set
to logic 0, ADCO is powered down after each burst. If ADOEN is set to logic 1, ADCO remains enabled after
each burst. On each convert start signal, ADCO is awakened from its Idle Power State. If ADCO is powered
down, it will automatically power up and wait the programmable Power-up Time controlled by the ADOPWR
bits. Otherwise, ADCO will start tracking and converting immediately. Figure 6.4 shows an example of Burst
Mode Operation with a slow system clock and a repeat count of 4.

Important Note: When Burst Mode is enabled, only Post-Tracking and Dual-Tracking modes can be used.

When Burst Mode is enabled, a single convert start will initiate a number of conversions equal to the repeat
count. When Burst Mode is disabled, a convert start is required to initiate each conversion. In both modes,
the ADCO End of Conversion Interrupt Flag (ADOINT) will be set after “repeat count” conversions have
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6.2. Output Code Formatting

The registers ADCOH and ADCOL contain the high and low bytes of the output conversion code. When the
repeat count is set to 1, conversion codes are represented in 12-bit unsigned integer format and the output
conversion code is updated after each conversion. Inputs are measured from 0 to Vgygg X 4095/4096. Data
can be right-justified or left-justified, depending on the setting of the ADOLJST bit (ADCOCN.2). Unused
bits in the ADCOH and ADCOL registers are set to 0. Example codes are shown below for both right-justi-
fied and left-justified data.

Input Voltage Right-Justified ADCOH:ADCOL Left-Justified ADCOH: ADCOL
(ADOLJST =0) (ADOLJST =1)
VREF x 4095/4096 OXOFFF OxFFFO
VREF x 2048/4096 0x0800 0x8000
VREF x 2047/4096 Ox07FF 0x7FFO0
0 0x0000 0x0000

When the ADCO Repeat Count is greater than 1, the output conversion code represents the accumulated
result of the conversions performed and is updated after the last conversion in the series is finished. Sets
of 4, 8, or 16 consecutive samples can be accumulated and represented in unsigned integer format. The
repeat count can be selected using the ADORPT bits in the ADCOCF register. The value must be right-jus-
tified (ADOLJST = 0), and unused bits in the ADCOH and ADCOL registers are set to 0. The following

example shows right-justified codes for repeat counts greater than 1. Notice that accumulating 2" samples
is equivalent to left-shifting by n bit positions when all samples returned from the ADC have the same
value.

Input Voltage Repeat Count =4 Repeat Count =8 Repeat Count = 16
VReg X 4095/4096 Ox3FFC OX7FF8 OxFFFO
VREer X 2048/4096 0x2000 0x4000 0x8000
VRer X 2047/4096 Ox1FFC Ox3FF8 Ox7FFO
0 0x0000 0x0000 0x0000

6.2.1. Settling Time Requirements

A minimum tracking time is required before an accurate conversion is performed. This tracking time is
determined by any series impedance, including the AMUXO resistance, the ADCO sampling capacitance,
and the accuracy required for the conversion.

Figure 6.5 shows the equivalent ADCO input circuit. The required ADCO settling time for a given settling
accuracy (SA) may be approximated by Equation 6.1. When measuring the Temperature Sensor output,
use the settling time specified in Table 5.10. When measuring Vpp with respect to GND, Ryota. reduces to

Ryux- See Table 5.9 for ADCO minimum settling time requirements as well as the mux impedance and
sampling capacitor values.

2n
t= ln(S_A) XRrotaLCsampLE

Equation 6.1. ADCO Settling Time Requirements

Where:
SA is the settling accuracy, given as a fraction of an LSB (for example, 0.25 to settle within 1/4 LSB).
t is the required settling time in seconds. Rygta IS the sum of the AMUXO resistance and any external

source resistance. n is the ADC resolution in bits (10).
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Figure 10.1. CIP-51 Block Diagram

With the CIP-51's maximum system clock at 50 MHz, it has a peak throughput of 50 MIPS. The CIP-51 has
a total of 109 instructions. The table below shows the total number of instructions that require each execu-
tion time.

~

Clocks to Execute 1 2 2/3 3 3/4 4 4/5 5 8

€]

Number of Instructions 26 50 14 7 3 1 2 1

Programming and Debugging Support
In-system programming of the Flash program memory and communication with on-chip debug support
logic is accomplished via the Silicon Labs 2-Wire Development Interface (C2).

The on-chip debug support logic facilitates full speed in-circuit debugging, allowing the setting of hardware
breakpoints, starting, stopping and single stepping through program execution (including interrupt service
routines), examination of the program's call stack, and reading/writing the contents of registers and mem-
ory. This method of on-chip debugging is completely non-intrusive, requiring no RAM, Stack, timers, or
other on-chip resources. C2 details can be found in Section “27. C2 Interface” on page 300.

The CIP-51 is supported by development tools from Silicon Labs and third party vendors. Silicon Labs pro-
vides an integrated development environment (IDE) including editor, debugger and programmer. The IDE's
debugger and programmer interface to the CIP-51 via the C2 interface to provide fast and efficient in-sys-
tem device programming and debugging. Third party macro assemblers and C compilers are also avail-
able.
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SFR Definition 12.2. SFRPAGE: SFR Page

Bit 7 6 5 4 3 2 1 0
Name SFRPAGEWZO]
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xA7; SFR Page = All Pages
Bit Name Function

7:0 | SFRPAGE[7:0]

SFR Page Bits.

Represents the SFR Page the C8051 core uses when reading or modifying
SFRs.

Write: Sets the SFR Page.
Read: Byte is the SFR page the C8051 core is using.

When enabled in the SFR Page Control Register (SFROCN), the C8051 core will
automatically switch to the SFR Page that contains the SFRs of the correspond-
ing peripheral/function that caused the interrupt, and return to the previous SFR
page upon return from interrupt (unless SFR Stack was altered before a return-
ing from the interrupt). SFRPAGE is the top byte of the SFR Page Stack, and
push/pop events of this stack are caused by interrupts (and not by reading/writ-
ing to the SFRPAGE register)

SILICON LABS
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Table 12.3. Special Function Registers (Continued)

SFRs are listed in alphabetical order. All undefined SFR locations are reserved

Register Address Description Page
ITO1CF OxE4 INTO/INT1 Configuration 123
LINOADR 0xD3 LINO Address 200
LINOCF 0xC9 LINO Configuration 200
LINODAT 0xD2 LINO Data 201
OSCICN OxAl Internal Oscillator Control 160
OSCICRS OxA2 Internal Oscillator Coarse Control 161
OSCIFIN Ox9E Internal Oscillator Fine Calibration 161
OSCXCN Ox9F External Oscillator Control 165
PO 0x80 Port O Latch 183
POMASK OxF2 Port 0 Mask Configuration 179
POMAT OxF1 Port 0 Match Configuration 179
POMDIN OxF1 Port O Input Mode Configuration 184
POMDOUT O0xA4 Port 0 Output Mode Configuration 184
POSKIP 0xD4 Port 0 Skip 185
P1 0x90 Port 1 Latch 185
P1MASK OxF4 Port 1 Mask Configuration 180
P1MAT OxF3 Port 1 Match Configuration 180
P1MDIN OxF2 Port 1 Input Mode Configuration 186
P1MDOUT OxA5 Port 1 Output Mode Configuration 186
P1SKIP 0xD5 Port 1 Skip 187
P2 OxAO0 Port 2 Latch 187
P2MASK 0xB2 Port 2 Mask Configuration 181
P2MAT 0xB1 Port 2 Match Configuration 181
P2MDIN OxF3 Port 2 Input Mode Configuration 188
P2MDOUT OxA6 Port 2 Output Mode Configuration 188
P2SKIP 0xD6 Port 2 Skip 189
P3 0xBO Port 3 Latch 189
P3MASK OxAF Port 3 Mask Configuration 182
P3MAT OxXAE Port 3 Match Configuration 182
P3MDIN OxF4 Port 3 Input Mode Configuration 190
P3MDOUT OxAE Port 3 Output Mode Configuration 190
P3SKIP 0xD7 Port 3 Skip 191
P4 0xB5 Port 4 Latch 191
PAMDOUT OxXAF Port 4 Output Mode Configuration 192
PCAOCN 0xD8 PCA Control 294
PCAOCPHO OxFC PCA Capture 0 High 299
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SFR Definition 14.3. FLSCL: Flash Scale

Bit 7 6 5 4 3 2 1 0

Name | Reserved | Reserved | Reserved FLRT Reserved | Reserved FLEWT | Reserved

Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xB6; SFR Page = All Pages
Bit Name Function
7:5 | Reserved |Must Write 000b.
4 FLRT Flash Read Time Control.

This bit should be programmed to the smallest allowed value, according to the system
clock speed.

0: SYSCLK < 25 MHz (Flash read strobe is one system clock).
1: SYSCLK > 25 MHz (Flash read strobe is two system clocks).

3:2 | Reserved |Must Write 00b.

1 FLEWT |Flash Erase Write Time Control.

This bit should be set to 1b before Writing or Erasing Flash.
0: Short Flash Erase / Write Timing.
1: Extended Flash Erase / Write Timing.

0 Reserved | Must Write Ob.
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SFR Definition 16.2. RSTSRC: Reset Source

Bit 7 6 5 4 3 2 1 0
Name FERROR | CORSEF | SWRSF | WDTRSF | MCDRSF | PORSF PINRSF
Type R R R/W R/W R R/W R/W R
Reset 0 Varies Varies Varies Varies Varies Varies Varies

SFR Address = OxEF; SFR Page = 0x00
Bit Name Description Write Read

7 Unused |Unused. Don't care. 0

6 | FERROR |Flash Error Reset Flag. N/A Set to 1 if Flash
read/write/erase error
caused the last reset.

5 | CORSEF |ComparatorO Reset Enable |Writing a 1 enables Com- |Set to 1 if ComparatorO

and Flag. paratorQ as a reset source |caused the last reset.
(active-low).
4 SWRSF |Software Reset Force and Writing a 1 forces a sys- | Set to 1 if last reset was
Flag. tem reset. caused by a write to
SWRSF.

3 | WDTRSF |Watchdog Timer Reset Flag. | N/A Set to 1 if Watchdog Timer
overflow caused the last
reset.

2 | MCDRSF |Missing Clock Detector Writing a 1 enables the Set to 1 if Missing Clock

Enable and Flag. Missing Clock Detector. Detector timeout caused
The MCD triggers a reset |the last reset.
if a missing clock condition
is detected.

1 PORSF |Power-On/Vpp Monitor Writing a 1 enables the Set to 1 anytime a power-
Reset F|ag, and VDD monitor VDD monitor as a reset on or VDD monitor reset
Reset Enable. source. occurs.

Writing 1 to this bit When set to 1 all other
before the Vpp monitor |RSTSRC flags are inde-
is enabled and stabilized |terminate.

may cause a system

reset.

0 PINRSF |HW Pin Reset Flag. N/A Setto 1 if RST pin caused
the last reset.

Note: Do not use read-modify-write operations on this register
143 Rev. 1.2
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Figure 18.3. External 32.768 kHz Quartz Crystal Oscillator Connection Diagram

18.4.2. External RC Example

If an RC network is used as an external oscillator source for the MCU, the circuit should be configured as
shown in Figure 18.1, Option 2. The capacitor should be no greater than 100 pF; however for very small
capacitors, the total capacitance may be dominated by parasitic capacitance in the PCB layout. To deter-
mine the required External Oscillator Frequency Control value (XFCN) in the OSCXCN Register, first
select the RC network value to produce the desired frequency of oscillation, according to Equation 18.1,
where f = the frequency of oscillation in MHz, C = the capacitor value in pF, and R = the pull-up resistor
value in kQ.

f=1.23x10%/(RxC)

Equation 18.1. RC Mode Oscillator Frequency

For example: If the frequency desired is 100 kHz, let R = 246 kQ and C = 50 pF:

f = 1.23(10%)/RC = 1.23(10%)/[246 x 50] = 0.1 MHz = 100 kHz
Referring to the table in SFR Definition 18.6, the required XFCN setting is 010b.

18.4.3. External Capacitor Example

If a capacitor is used as an external oscillator for the MCU, the circuit should be configured as shown in
Figure 18.1, Option 3. The capacitor should be no greater than 100 pF; however for very small capacitors,
the total capacitance may be dominated by parasitic capacitance in the PCB layout. To determine the
required External Oscillator Frequency Control value (XFCN) in the OSCXCN Register, select the capaci-
tor to be used and find the frequency of oscillation according to Equation , where f = the frequency of oscil-
lation in MHz, C = the capacitor value in pF, and Vpp = the MCU power supply in Volts.
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19. Port Input/Output

Digital and analog resources are available through 33 (C8051F568-9 and ‘F570-5), 25 (C8051F550-7) or
18 (C8051F550-7) 1/0O pins. Port pins P0.0-P4.0 on the C8051F568-9 and ‘F570-5, port pins P0.0-P3.0 on
theC8051F560-7, and port pins P0.0-P2.1 on the C8051F550-7 can be defined as general-purpose I/O
(GPIO), assigned to one of the internal digital resources, or assigned to an analog function as shown in
Figure 19.3. Port pin P4.0 on the C8051F568-9 and ‘F570-5 can be used as GPIO and is shared with the
C2 Interface Data signal (C2D). Similarly, port pin P3.0 is shared with C2D on the C8051F560-7 and port
pin P2.1 on the C8051F550-7. The designer has complete control over which functions are assigned, lim-
ited only by the number of physical I/O pins. This resource assignment flexibility is achieved through the
use of a Priority Crossbar Decoder. Note that the state of a Port I/O pin can always be read in the corre-
sponding Port latch, regardless of the Crossbar settings.

The Crossbar assigns the selected internal digital resources to the I/O pins based on the Priority Decoder
(Figure 19.3 and Figure 19.4). The registers XBR0, XBR1, XBR2 are defined in SFR Definition 19.1 and
SFR Definition 19.2 and are used to select internal digital functions.

The Port I/O cells are configured as either push-pull or open-drain in the Port Output Mode registers
(PnMDOUT, where n = 0,1). Complete Electrical Specifications for Port I/O are given in Table 5.3 on
page 40.

XBRO, XBR1, PnMDOUT,
XBR2, PnSKIP PnDMIN Registers
l External
Priority Pins
Decoder v
—_———— - r-:
T 2 PO 4@ P0.0 | Highest
. [} -l [
H|g_hgst : UARTO |-t al 4784.—> 1/0 . : Priority
Priority : 2 Cells hd _(X P07 |
! CANO |- > !
I
]
I
. 1
! SPI0 | ; » Digital : 5 PLo |
! Crossbar 8 P1 . : |
' SMBuUsO | - > 7 Vo : :
o - o CellsL —— B P17 !
! .
2 2 !
U): CPO > N :
s 4(2 P20 |
2] 2 8 P2 ° ' :
ol cP1 > «—<@—> 10 . !
gl Cells 4(. Eg P2.7 :
3| ISYSCLK I
= > '
:: 5 '
7 1
! PCAO | > o P3 .4@ P30 1
i «—<@—> 10 . :
! TO, T1, | 4 Cells 4@' P37 1
| /INTO, [¥ :
! /INTL I
[}
Lowest : 2 \ 4 1
Priority | LINO | > 8 pa ———X] Pao |
-
33 ﬁL.—’ 110 | Lowest
- . Cell ! Priority
PO |- - __r
Port P1
Px.0-Px.7
Latches P2 4(_)
P3 PnMASK
P4 > PNMATCH
Registers

Figure 19.1. Port I/O Functional Block Diagram
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SFR Definition 19.23. P2SKIP: Port 2 Skip

Bit 7 6 5 4 3 2 1 0
Name P25K|P[7ZO]
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xD6; SFR Page = 0xOF
Bit Name Function

7:0 | P2SKIP[7:0] |Port2 Crossbar Skip Enable Bits.

These bits select Port 2 pins to be skipped by the Crossbar Decoder. Port pins
used for analog, special functions or GPIO should be skipped by the Crossbar.
0: Corresponding P2.n pin is not skipped by the Crossbar.

1: Corresponding P2.n pin is skipped by the Crossbar.

Note: P2.2-P2.7 are available on 40-pin and 32-pin packages.

SFR Definition 19.24. 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 LOW. LOW.
value or reads the Port pin 1: Set output latch to logic |1: P3.n Port pin is logic
logic state in Port cells con- |HIGH. HIGH.
figured for digital 1/0.

Note: P3.0 is available on 40-pin and 32-pin packages. P3.1-P3.7 are available on 40-pin packages
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Figure 24.2. Multiple-Master Mode Connection Diagram
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Figure 24.3. 3-Wire Single Master and 3-Wire Single Slave Mode Connection Diagram

Figure 24.4. 4-Wire Single Master Mode and 4-Wire Slave Mode Connection Diagram
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SFR Definition 24.2. SPIOCN: SPIO Control

Bit 7 6 5 4 3 2 1 0
Name | SPIF WCOL | MODF | RXOVRN NSSMD[1:0] TXBMT SPIEN
Type | R/W RIW RIW RIW RIW R RIW
Reset 0 0 0 0 0 1 1 0

SFR Address = 0xF8; Bit-Addressable; SFR Page = 0x00

Bit Name Function
7 SPIF SPI0 Interrupt Flag.
This bit is set to logic 1 by hardware at the end of a data transfer. If interrupts are
enabled, setting this bit causes the CPU to vector to the SPIO interrupt service rou-
tine. This bit is not automatically cleared by hardware. It must be cleared by soft-
ware.
6 WCOL Write Collision Flag.
This bit is set to logic 1 by hardware (and generates a SPIO interrupt) to indicate a
write to the SPI0 data register was attempted while a data transfer was in progress.
It must be cleared by software.
5 MODF Mode Fault Flag.
This bit is set to logic 1 by hardware (and generates a SPIO interrupt) when a mas-
ter mode collision is detected (NSS is low, MSTEN = 1, and NSSMDJ[1:0] = 01).
This bit is not automatically cleared by hardware. It must be cleared by software.
4 RXOVRN Receive Overrun Flag (valid in slave mode only).
This bit is set to logic 1 by hardware (and generates a SPI0 interrupt) when the
receive buffer still holds unread data from a previous transfer and the last bit of the
current transfer is shifted into the SPIO shift register. This bit is not automatically
cleared by hardware. It must be cleared by software.
3:2 | NSSMD[1:0] |Slave Select Mode.
Selects between the following NSS operation modes:
(See Section 24.2 and Section 24.3).
00: 3-Wire Slave or 3-Wire Master Mode. NSS signal is not routed to a port pin.
01: 4-Wire Slave or Multi-Master Mode (Default). NSS is an input to the device.
1x: 4-Wire Single-Master Mode. NSS signal is mapped as an output from the
device and will assume the value of NSSMDO.
1 TXBMT Transmit Buffer Empty.
This bit will be set to logic 0 when new data has been written to the transmit buffer.
When data in the transmit buffer is transferred to the SPI shift register, this bit will
be set to logic 1, indicating that it is safe to write a new byte to the transmit buffer.
0 SPIEN SPIO0 Enable.
0: SPI disabled.
1: SPI enabled.
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Figure 25.1. TO Mode 0 Block Diagram

25.1.2. 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.

25.1.3. Mode 2: 8-bit Counter/Timer with Auto-Reload

Mode 2 configures Timer 0 and Timer 1 to operate as 8-bit counter/timers with automatic reload of the start
value. TLO holds the count and THO holds the reload value. When the counter in TLO overflows from all
ones to 0x00, the timer overflow flag TFO (TCON.5) is set and the counter in TLO is reloaded from THO. If
Timer O interrupts are enabled, an interrupt will occur when the TFO flag is set. The reload value in THO is
not changed. TLO must be initialized to the desired value before enabling the timer for the first count to be
correct. When in Mode 2, Timer 1 operates identically to Timer O.

Both counter/timers are enabled and configured in Mode 2 in the same manner as Mode 0. Setting the
TRO bit (TCON.4) enables the timer when either GATEO (TMOD.3) is logic 0 or when the input signal INTO
is active as defined by bit INOPL in register ITO1CF (see Section “13.3. External Interrupts INTO and INT1”
on page 122 for details on the external input signals INTO and INT1).
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SFR Definition 25.14. TMR3RLL: Timer 3 Reload Register Low Byte

Bit 7 6 5 4 3
Name TMR3RLL[7:0]
Type R/W
Reset 0 0 0 0 0

SFR Address = 0x92; SFR Page = 0x00
Bit Name Function

7:0 | TMR3RLL[7:0]

Timer 3 Reload Register Low Byte.

TMR3RLL holds the low byte of the reload value for Timer 3.

SFR Definition 25.15. TMR3RLH: Timer 3 Reload Register High Byte

Bit 7 6 5 4 3
Name TMR3RLH[7:0]
Type RIW
Reset 0 0 0 0 0

SFR Address = 0x93; SFR Page = 0x00
Bit Name Function

7:0 | TMR3RLH[7:0]

Timer 3 Reload Register High Byte.

TMR3RLH holds the high byte of the reload value for Timer 3.
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26.1. 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 26.1.

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 26.1. PCA Timebase Input Options

CPS2 CPS1 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
C|W|w| [C|CICIE C[C|C|C|C|C|C|C
1{D[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
—— Y read
Snapshot
\ 4 Register
SYSCLK/12 000
SYSCLK/4 001
Timer 0 Overflow 010 L ) Overflow
ECl o Ol—> PCAOH PCAOL TTO PCA Interrupt System
——FFFFFp 011
SYSCLK 100 CF
External Clock/8
—>
101 > To PCA Modules

Figure 26.2. PCA Counter/Timer Block Diagram
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C2 Register Definition 27.2. DEVICEID: C2 Device ID

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

C2 Address = OxFD; SFR Address = OxFD; SFR Page = OxF

Bit

Name

Function

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

This read-only register returns the 8-bit device ID: 0x22 (C8051F55x/56x/57x).

C2 Register Definition 27.3. REVID: C2 Revision ID

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

C2 Address = OXFE; SFR Address = OXFE; SFR Page = OxF

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.
301 Rev. 1.2 )

SILICON LABS



