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CIP-51 8051 '>| Port I/O Configuration
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Figure 1.3. C8051F802, C8051F808, C8051F814, C8051F820 Block Diagram
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Table 2.1. Product Selection Guide (Continued)

2 o

3 o | 5

0 > o % @ % %

g |5Q| 52 = 7.5 55 2

— 8= % c c © O | E Xx c | o 8 _52

cE |5g| 28 |¢5a@|35/2g8|88|E5| @

g 2 58| 86 |z==|x2|883<|<0 3| &
C8051F821-GS | 13 12 8 512 — — SOIC-16
C8051F822-GS | 13 8 8 512 — — — SOIC-16
C8051F823-GS | 13 — 8 512 — — — SOIC-16
C8051F824-GS | 13 12 8 256 v 12 4 SOIC-16
C8051F825-GS | 13 8 8 256 v 12 v SOIC-16
C8051F826-GS | 13 — 8 256 v 12 4 SOIC-16
C8051F827-GS | 13 12 8 256 — — — SOIC-16
C8051F828-GS | 13 8 8 256 — — — SOIC-16
C8051F829-GS | 13 — 8 256 — — — SOIC-16
C8051F830-GS | 13 12 4 256 v 12 4 SOIC-16
C8051F831-GS | 13 8 4 256 v 12 v SOIC-16
C8051F832-GS | 13 — 4 256 v 12 4 SOIC-16
C8051F833-GS | 13 12 4 256 — — — SOIC-16
C8051F834-GS | 13 8 4 256 — — — SOIC-16
C8051F835-GS | 13 — 4 256 — — — SOIC-16

Lead finish material on all devices is 100% matte tin (Sn).
) Rev. 1.0 27
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4. QFN-20 Package Specifications
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Figure 4.1. QFN-20 Package Drawing

Table 4.1. QFN-20 Package Dimensions

Dimension Min Typ Max Dimension Min Typ Max
A 0.80 0.90 1.00 L 0.45 0.55 0.65
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 2.00 ‘ 2.15 | 2.25 ddd — — 0.05
e 0.50 BSC. eee — — 0.08
E 4.00 BSC. Z — 0.43 —
E2 2.00 ‘ 2.15 | 2.25 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 the JEDEC Solid State Outline MO-220, variation VGGD 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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6. SOIC-16 Package Specifications
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Figure 6.1. SOIC-16 Package Drawing
Table 6.1. SOIC-16 Package Dimensions
Dimension Min Nom Max Dimension Min Nom Max
A — 1.75 L 0.40 1.27
Al 0.10 0.25 L2 0.25 BSC
A2 1.25 — h 0.25 0.50
b 0.31 0.51 0 0° 8°
c 0.17 0.25 aaa 0.10
D 9.90 BSC bbb 0.20
E 6.00 BSC ccc 0.10
El 3.90 BSC ddd 0.25
e 1.27 BSC
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 the JEDEC Solid State Outline MS-012, Variation AC.
4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body
Components.
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Table 7.10. Power Management Electrical Characteristics

Vpp = 1.810 3.6 V; Ty = —40 to +85 °C unless otherwise specified. Use factory-calibrated settings.

Parameter Conditions Min Typ | Max Units
Idle Mode Wake-Up Time 2 — 3 SYSCLKs
Suspend Mode Wake-up Time — 500 — ns
Table 7.11. Temperature Sensor Electrical Characteristics

Vpp = 3.0 V, —40 to +85 °C unless otherwise specified.

Parameter Conditions Min Typ Max Units
Linearity — 1 — °C
Slope — 2.43 — mV/°C
Slope Error* — +45 — pv/eC
Offset Temp=0°C — 873 — mV
Offset Error* Temp=0-°C — 14.5 — mV
*Note: Represents one standard deviation from the mean.
Table 7.12. Voltage Reference Electrical Characteristics
Vpp = 1.8 t0 3.6 V; —40 to +85 °C unless otherwise specified.

Parameter Conditions Min Typ Max Units

Internal High Speed Reference (REFSL[1:0] = 11)
Output Voltage 25 °C ambient 155 | 1.65 | 1.75 \%
Turn-on Time — — 1.7 us
Supply Current — 180 — MA
External Reference (REFOE = 0)
Input Voltage Range 0 — Vpp
Input Current Sample Rate = 500 ksps; VREF = 3.0 V — 7 — A

44
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SFR Definition 8.1. ADCOCF: ADCO Configuration

Bit 7 6 5 4 3 2 1 0
Name ADOSCJ4:0] ADOLJST | ADO8SBE | AMPOGNO
Reset 1 1 1 1 1 0 0 1

SFR Address = 0xBC
Bit Name Function
7:3 | ADOSC[4:0] | ADCO SAR Conversion Clock Period Bits.
SAR Conversion clock is derived from system clock by the following equation, where
ADOSC refers to the 5-bit value held in bits ADOSC4-0. SAR Conversion clock
requirements are given in the ADC specification table.
ADOSC = 2VCLK 4
CLK g
2 | ADOLJST |ADCO Left Justify Select.
0: Data in ADCOH:ADCOL registers are right-justified.
1: Data in ADCOH:ADCOL registers are left-justified.
Note: The ADOLJST bit is only valid for 10-bit mode (ADO8BE = 0).
1 | ADO8BE |g-Bit Mode Enable.
0: ADC operates in 10-bit mode (normal).
1: ADC operates in 8-bit mode.
Note: When ADOS8BE is set to 1, the ADOLJST bit is ignored.
0 | AMPOGNO |ADC Gain Control Bit.
0: Gain=0.5
1:Gain=1

SILICON LABS
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10. Voltage and Ground Reference Options

The voltage reference MUX is configurable to use an externally connected voltage reference, the on-chip
voltage reference, or one of two power supply voltages (see Figure 10.1). The ground reference MUX
allows the ground reference for ADCO to be selected between the ground pin (GND) or a port pin dedi-
cated to analog ground (P0.1/AGND).

The voltage and ground reference options are configured using the REFOCN SFR described on page 62.
Electrical specifications are can be found in the Electrical Specifications Chapter.

Important Note About the Vgrgg and AGND Inputs: Port pins are used as the external Vggr and AGND
inputs. When using an external voltage reference, P0.0/VREF should be configured as an analog input and
skipped by the Digital Crossbar. When using AGND as the ground reference to ADCO, P0.1/AGND should
be configured as an analog input and skipped by the Digital Crossbar. Refer to Section “23. Port Input/Out-
put” on page 138 for complete Port I/O configuration details. The external reference voltage must be within
the range 0 < Vggg < Vpp and the external ground reference must be at the same DC voltage potential as
GND.

REFOCN
[a] = =) LI
| Sl [0
| [ [ =] =
| (T (A3] [] LLI m
| rlx|x|—
]
| L
| To ADC, Internal
| A
! ——— ENl gjas Generator |—» OSCHaO",
! ,—L/ Reference,
: IOSCEN TempSensor
]
]
: E » Temp Sensor —>To Analog Mux
]
]
Y 1
[~ vbD | External I
| Voltage :
| | Reference 1 l
R1 | Circuit :
| | P0.0/VREF
| ! EE 00
I !
& o [ o
I = i - >
| GND | I Internal 1.8V 1 10
- | Regulated Digital Supply
: 11
: Internal 1.65V j
ATuF iTO 1yF : High Speed Reference
I7 o g ;
Recommended PO.1JAGND !
Bypass Capacitors ' |X} 1
]
|
|
REFGND

Figure 10.1. Voltage Reference Functional Block Diagram
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10.1. External Voltage References

To use an external voltage reference, REFSL[1:0] should be set to 00. Bypass capacitors should be added
as recommended by the manufacturer of the external voltage reference.

10.2. Internal Voltage Reference Options

A 1.65 V high-speed reference is included on-chip. The high speed internal reference is selected by setting
REFSL[1:0] to 11. When selected, the high speed internal reference will be automatically enabled on an
as-needed basis by ADCO.

For applications with a non-varying power supply voltage, using the power supply as the voltage reference
can provide ADCO with added dynamic range at the cost of reduced power supply noise rejection. To use
the 1.8 to 3.6 V power supply voltage (Vpp) or the 1.8 V regulated digital supply voltage as the reference

source, REFSL[1:0] should be set to 01 or 10, respectively.

10.3. Analog Ground Reference

To prevent ground noise generated by switching digital logic from affecting sensitive analog measure-
ments, a separate analog ground reference option is available. When enabled, the ground reference for
ADCO is taken from the P0.1/AGND pin. Any external sensors sampled by ADCO should be referenced to
the P0.1/AGND pin. The separate analog ground reference option is enabled by setting REFGND to 1.
Note that when using this option, P0.1/AGND must be connected to the same potential as GND.

10.4. Temperature Sensor Enable

The TEMPE bit in register REFOCN enables the temperature sensor. While disabled, the temperature sen-
sor defaults to a high impedance state and any ADCO measurements performed on the sensor result in
meaningless data.

61 Rev. 1.0
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13.1. Configuring Port Pins as Capacitive Sense Inputs

In order for a port pin to be measured by CSO0, that port pin must be configured as an analog input (see “23.
Port Input/Output” ). Configuring the input multiplexer to a port pin not configured as an analog input will
cause the capacitive sense comparator to output incorrect measurements.

13.2. Capacitive Sense Start-Of-Conversion Sources

A capacitive sense conversion can be initiated in one of seven ways, depending on the programmed state
of the CSO start of conversion bits (CSOCF6:4). Conversions may be initiated by one of the following:
Writing a 1 to the CSOBUSY bit of register CSOCN

Timer 0 overflow

Timer 2 overflow

Timer 1 overflow

Convert continuously

6. Convert continuously with auto-scan enabled

Conversions can be configured to be initiated continuously through one of two methods. CS0O can be con-
figured to convert at a single channel continuously or it can be configured to convert continuously with
auto-scan enabled. When configured to convert continuously, conversions will begin after the CSOBUSY
bit in CSOCF has been set.

a s wbdE

An interrupt will be generated if CS0O conversion complete interrupts are enabled by setting the ECSCPT
bit (EIE2.0).

Note: CSO conversion complete interrupt behavior depends on the settings of the CS0 accumulator. If CSO is
configured to accumulate multiple conversions on an input channel, a CS0 conversion complete interrupt will
be generated only after the last conversion completes.

13.3. Automatic Scanning

CSO0 can be configured to automatically scan a sequence of contiguous CSO0 input channels by configuring
and enabling auto-scan. Using auto-scan with the CSO comparator interrupt enabled allows a system to
detect a change in measured capacitance without requiring any additional dedicated MCU resources.

Auto-scan is enabled by setting the CSO0 start-of-conversion bits (CSOCF6:4) to 111b. After enabling auto-
scan, the starting and ending channels should be set to appropriate values in CS0SS and CSOSE, respec-
tively. Writing to CSOSS when auto-scan is enabled will cause the value written to CSOSS to be copied into
CSOMX. After being enabled, writing a 1 to CSOBUSY will start auto-scan conversions. When auto-scan
completes the number of conversions defined in the CS0 accumulator bits (CSOCF1:0) (see “13.5. CSO
Conversion Accumulator” ), auto-scan configures CSOMX to the next highest port pin configured as an
analog input and begins a conversion on that channel. This scan sequence continues until CSOMX
reaches the ending input channel value defined in CSOSE. After one or more conversions have been taken
at this channel, auto-scan configures CSOMX back to the starting input channel. For an example system
configured to use auto-scan, please see Figure “13.2 Auto-Scan Example” on page 73.

Note: Auto-scan attempts one conversion on a CSOMX channel regardless of whether that channel’s port pin has
been configured as an analog input.

If auto-scan is enabled when the device enters suspend mode, auto-scan will remain enabled and running.

This feature allows the device to wake from suspend through CSO greater-than comparator event on any

configured capacitive sense input included in the auto-scan sequence of inputs.
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17. Special Function Registers

The direct-access data memory locations from 0x80 to OxFF constitute the special function registers
(SFRs). The SFRs provide control and data exchange with the C8051F80x-83x's resources and peripher-
als. The CIP-51 controller core duplicates the SFRs found in a typical 8051 implementation as well as
implementing additional SFRs used to configure and access the sub-systems unique to the C8051F80x-
83x. This allows the addition of new functionality while retaining compatibility with the MCS-51™ instruc-
tion set. Table 17.1 lists the SFRs implemented in the C8051F80x-83x device family.

The SFR registers are accessed anytime the direct addressing mode is used to access memory locations
from 0x80 to OxFF. SFRs with addresses ending in 0x0 or 0x8 (e.g., PO, TCON, SCONO, IE, etc.) are bit-
addressable as well as byte-addressable. All other SFRs are byte-addressable only. Unoccupied
addresses in the SFR space are reserved for future use. Accessing these areas will have an indeterminate
effect and should be avoided. Refer to the corresponding pages of the data sheet, as indicated in
Table 17.2, for a detailed description of each register.

Table 17.1. Special Function Register (SFR) Memory Map

F8[ SPIOCN | PCAOL | PCAOH |PCAOCPLO[PCAOCPHO| POMAT | POMASK | VDMOCN

Fo| B POMDIN | P1MDIN EIP1 EIP2 PCAOPWM

E8|ADCOCN |PCAOCPL1|PCAOCPH1|PCAOCPL2 [PCAOCPH2| PIMAT | PIMASK | RSTSRC

E0| ACC XBRO XBR1 ITO1CF EIE1 EIE2

DS | PCAOCN | PCAOMD |PCAOCPMO|PCAOCPM1|PCAOCPM2| CRCOIN | CRCODATA

DO| PSW | REFOCN |CRCOAUTO| CRCOCNT | POSKIP | P1SKIP | SMBOADM | SMBOADR

C8[TMR2CN| REGOCN | TMR2RLL | TMR2RLH | TMR2L | TMR2H | CRCOCN | CRCOFLIP

CO[SMBOCN| SMBOCF | SMBODAT | ADCOGTL | ADCOGTH | ADCOLTL | ADCOLTH

B8 IP CS0SS | CSOSE | ADCOMX | ADCOCF | ADCOL | ADCOH

BO| CSOCN | OSCXCN | OSCICN | OSCICL HWID REVID FLKEY

A8|  IE CLKSEL CSODL | CSODH | DERVID

AO| P2 | SPIOCFG | SPIOCKR | SPIODAT |POMDOUT | PIMDOUT | P2MDOUT

98| SCONO | SBUFO CPTOCN | CSOMX | CPTOMD | CSOCF | CPTOMX

90| P1 CSOTHL | CSOTHH

88| TCON | TMOD TLO TL1 THO TH1 CKCON | PSCTL

80| PO SP DPL DPH PCON
0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)

Note: SFR Addresses ending in 0x0 or 0x8 are bit-addressable locations, and can be used with bitwise instructions.
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Table 18.1. Interrupt Summary

Interrupt Source Interrupt | Priority |Pending Flag % | |Enable Priority
Vector |Order % % Flag Control
2 |z
g g
= |9
m |O
Reset 0x0000 |Top None N/A | N/A | Always Always
Enabled |Highest
External Interrupt O 0x0003 |0 IEO (TCON.1) Y |Y |EXO (IE.O) |PXO0 (IP.0)
(INTO)
Timer O Overflow 0x000B |1 TFO (TCON.5) Y |Y |ETO(IE.1) |PTO (IP.1)
External Interrupt 1 0x0013 |2 IEL1 (TCON.3) Y |Y |EX1(IE.2)|PX1(IP.2)
(INT1)
Timer 1 Overflow 0x001B |3 TF1 (TCON.7) Y |Y |ET1(IE.3)|PT1(IP.3)
UARTO 0x0023 |4 RI0 (SCONO0.0) Y |N |ESO(IE.4)|PSO0 (IP.4)
TIO (SCONO.1)
Timer 2 Overflow 0x002B |5 TF2H (TMR2CN.7) Y [N [ET2(IE.5) |PT2 (IP.5)
TF2L (TMR2CN.6)
SPIO 0x0033 |6 SPIF (SPIOCN.7) Y ESPIO PSPIO
WCOL (SPIOCN.6) (IE.6) (IP.6)
MODF (SPIOCN.5)
RXOVRN (SPIOCN.4)
SMBO 0x003B |7 S| (SMBOCN.0) Y |N |ESMBO PSMBO
(EIEL.0) |(EIP1.0)
Port Match 0x0043 |8 None N/A | N/A | EMAT PMAT
(EIEL.1) |(EIP1.1)
ADCO 0x004B |9 ADOWINT (ADCOCN.3) |Y |N |EWADCO |PWADCO
Window Compare (EIE1.2) |(EIP1.2)
ADCO 0x0053 |10 ADOINT (ADCOCN.5) |Y |N |EADCO PADCO
Conversion Complete (EIEL.3) |(EIP1.3)
Programmable 0x005B |11 CF (PCAOCN.7) Y |N |EPCAO PPCAO
Counter Array CCFn (PCAOCN.n) (EIEL.4) |(EIP1.4)
ComparatorO 0x0063 |12 CPOFIF (CPTOCN.4) N |N |[ECPO PCPO
CPORIF (CPTOCN.5) (EIE1.5) [(EIP1.5)
RESERVED
RESERVED
CSO0 Conversion Com- |0x007B |15 CSOINT (CSOCN.5) N |N |ECSCPT |PSCCPT
plete (EIE2.0) |(EIP2.0)
CSO0 Greater Than 0x0083 |16 CSOCMPF (CSOCN.0) |[N |N |ECSGRT |PSCGRT
(EIE2.1) |(EIP2.1)

18.2. 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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21. Reset Sources

Reset circuitry allows the controller to be easily placed in a predefined default condition. On entry to this
reset state, the following occur:

CIP-51 halts program execution

Special Function Registers (SFRs) are initialized to their defined reset values
External Port pins are forced to a known state

m Interrupts and timers are disabled.

All SFRs are reset to the predefined values noted in the SFR detailed descriptions. The contents of internal
data memory are unaffected during a reset; any previously stored data is preserved. However, since the
stack pointer SFR is reset, the stack is effectively lost, even though the data on the stack is not altered.

The Port 1/O latches are reset to OxFF (all logic ones) in open-drain mode. Weak pullups are enabled
during and after the reset. For Vpp Monitor and power-on resets, the RST pin is driven low until the device

exits the reset state.
On exit from the reset state, the program counter (PC) is reset, and the system clock defaults to the inter-

nal oscillator. The Watchdog Timer is enabled with the system clock divided by 12 as its clock source. Pro-
gram execution begins at location 0x0000.

VDD
Power On
Reset
Supply
Monitor <{J/
0 RST
Px.x X Comparator 0 (wired-OR) X
+
Px.x X}—‘ - CORSEF
Missing
— Clock Reset
Detector Funnel

(one-
shot) PCA

EN WDT (Software Reset)

J‘ SWRSF

Ej Errant
[} [} FLASH
8 b g < Operation
=G 2|5
System
Clock CIP-51
Microcontroller | System Reset
Core
Extended Interrupt
Handler
Figure 21.1. Reset Sources
®
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SFR Definition 23.5. PLMASK: Port 1 Mask Register

Bit 7 6 5 4 3 2 1 0
Name PlMASK[7IO]
Reset 0 0 0 0 0 0 0 0

SFR Address = OxEE
Bit Name Function
7:0 | PIMASK][7:0] |Port 1 Mask Value.
Selects P1 pins to be compared to the corresponding bits in P1MAT.
0: P1.n pin logic value is ignored and cannot cause a Port Mismatch event.

1: P1.n pin logic value is compared to P1MAT.n.
Note: P1.4-P1.7 are not available on 16-pin packages.

SFR Definition 23.6. PLMAT: Port 1 Match Register

Bit 7 6 5 4 3 2 1 0
Name PlMAT[?:O]
Reset 1 1 1 1 1 1 1 1

SFR Address = OxED
Bit Name Function
7:0 P1MAT[7:0] |Port 1 Match Value.
Match comparison value used on Port 1 for bits in PLMASK which are set to 1.
0: P1.n pin logic value is compared with logic LOW.

1: P1.n pin logic value is compared with logic HIGH.
Note: P1.4-P1.7 are not available on 16-pin packages.

23.6. Special Function Registers for Accessing and Configuring Port 1/0

All Port 1/0 are accessed through corresponding special function registers (SFRs) that are both byte
addressable and bit addressable. When writing to a Port, the value written to the SFR is latched to main-
tain the output data value at each pin. When reading, the logic levels of the Port's input pins are returned
regardless of the XBRn settings (i.e., even when the pin is assigned to another signal by the Crossbar, the
Port register can always read its corresponding Port I/O pin). The exception to this is the execution of the
read-modify-write instructions that target a Port Latch register as the destination. The read-modify-write
instructions when operating on a Port SFR are the following: ANL, ORL, XRL, JBC, CPL, INC, DEC, DIJNZ
and MOV, CLR or SETB, when the destination is an individual bit in a Port SFR. For these instructions, the
value of the latch register (not the pin) is read, modified, and written back to the SFR.
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25.1. Signal Descriptions
The four signals used by SPI0 (MOSI, MISO, SCK, NSS) are described below.

25.1.1. Master Out, Slave In (MOSI)

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. This signal is an output when SPIO is operat-
ing as a master and an input when SPIO is operating as a slave. Data is transferred most-significant bit
first. When configured as a master, MOSI is driven by the MSB of the shift register in both 3- and 4-wire
mode.

25.1.2. Master In, Slave Out (MISO)

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. This signal is an input when SPIO is operat-
ing as a master and an output when SPIO is operating as a slave. Data is transferred most-significant bit
first. The MISO pin is placed in a high-impedance state when the SPI module is disabled and when the SPI
operates in 4-wire mode as a slave that is not selected. When acting as a slave in 3-wire mode, MISO is
always driven by the MSB of the shift register.

25.1.3. Serial Clock (SCK)

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. SPIO gen-
erates this signal when operating as a master. The SCK signal is ignored by a SPI slave when the slave is
not selected (NSS = 1) in 4-wire slave mode.

25.1.4. Slave Select (NSS)

The function of the slave-select (NSS) signal is dependent on the setting of the NSSMD1 and NSSMDO
bits in the SPIOCN register. There are three possible modes that can be selected with these bits:

1. NSSMD[1:0] = 00: 3-Wire Master or 3-Wire Slave Mode: SPI0 operates in 3-wire mode, and NSS is
disabled. When operating as a slave device, SPIO0 is always selected in 3-wire mode. Since no select
signal is present, SPI0 must be the only slave on the bus in 3-wire mode. This is intended for point-to-
point communication between a master and one slave.

2. NSSMD[1:0] = 01: 4-Wire Slave or Multi-Master Mode: SPIO operates in 4-wire mode, and NSS is
enabled as an input. When operating as a slave, NSS selects the SPI0 device. When operating as a
master, a 1-to-0 transition of the NSS signal disables the master function of SPI0 so that multiple
master devices can be used on the same SPI bus.

3. NSSMD[1:0] = 1x: 4-Wire Master Mode: SPI0 operates in 4-wire mode, and NSS is enabled as an
output. The setting of NSSMDO determines what logic level the NSS pin will output. This configuration
should only be used when operating SPI0 as a master device.

See Figure 25.2, Figure 25.3, and Figure 25.4 for typical connection diagrams of the various operational
modes. Note that the setting of NSSMD bits affects the pinout of the device. When in 3-wire master or
3-wire slave mode, the NSS pin will not be mapped by the crossbar. In all other modes, the NSS signal will
be mapped to a pin on the device. See Section “23. Port Input/Output” on page 138 for general purpose
port 1/0O and crossbar information.

25.2. SPI0 Master Mode Operation

A SPI master device initiates all data transfers on a SPI bus. SPIO is placed in master mode by setting the
Master Enable flag (MSTEN, SPIOCN.6). Writing a byte of data to the SPI0 data register (SPIODAT) when
in master mode writes to the transmit buffer. If the SPI shift register is empty, the byte in the transmit buffer
is moved to the shift register, and a data transfer begins. The SPI0 master immediately shifts out the data
serially on the MOSI line while providing the serial clock on SCK. The SPIF (SPIOCN.7) flag is set to logic
1 at the end of the transfer. If interrupts are enabled, an interrupt request is generated when the SPIF flag
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SFR Definition 28.6. THO: Timer 0 High Byte

Bit 7 6 5 4 0
Name THO[?ZO]
Reset 0 0 0 0 0
SFR Address = 0x8C
Bit Name Function
7:0 THO[7:0] |Timer O High Byte.
The THO register is the high byte of the 16-bit Timer O.
SFR Definition 28.7. TH1: Timer 1 High Byte
Bit 7 6 5 4 0
Name TH1[70]
Type R/W
Reset 0 0 0 0 0
SFR Address = 0x8D
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.
218 Rev. 1.0 )
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SFR Definition 28.9. TMR2RLL: Timer 2 Reload Register Low Byte

Bit 7 6 5 4 3 2 1 0
Name TMRZRLL[?:O]
Reset 0 0 0 0 0 0 0 0
SFR Address = OXCA
Bit Name Function

7:0 | TMR2RLL[7:0]

Timer 2 Reload Register Low Byte.
TMR2RLL holds the low byte of the reload value for Timer 2.

SFR Definition 28.10. TMR2RLH: Timer 2 Reload Register High Byte

Bit 7 6 5 4 3 2 1 0
Name TMR2RLH[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xCB
Bit Name Function

7:0 | TMR2RLH[7:0]

Timer 2 Reload Register High Byte.
TMR2RLH holds the high byte of the reload value for Timer 2.
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29.3.1. Edge-Triggered Capture Mode

In this mode, a valid transition on the CEXn pin causes the PCA to capture the value of the PCA
counter/timer and load it into the corresponding module's 16-bit capture/compare register (PCAOCPLn and
PCAOCPHN). The CAPPn and CAPNN bits in the PCAOCPMn register are used to select the type of transi-
tion that triggers the capture: low-to-high transition (positive edge), high-to-low transition (negative edge),
or either transition (positive or negative edge). When a capture occurs, the Capture/Compare Flag (CCFn)
in PCAOCN is set to logic 1. An interrupt request is generated if the CCFn interrupt for that module is
enabled. The CCFn bit is not automatically cleared by hardware when the CPU vectors to the interrupt ser-
vice routine, and must be cleared by software. If both CAPPn and CAPNn bits are set to logic 1, then the
state of the Port pin associated with CEXn can be read directly to determine whether a rising-edge or fall-
ing-edge caused the capture.

PCA Interrupt

PCAOCPMn
PIE[C[CIMT[P[E EL Ul
WC|A[A|AlowWC C|C C[c|C
Mol|P|P|T|c|Mlc F|R clclc
1|{M|P|N[n|n|n|F FIF|F
6|n|n|n n 2|1/0
n
X X 000 x
bCL PCAOCPLN PCAOCPHnN
0 (@]
o ¢ =
o [ n
I
Port I/0 |X’—i Crossbar ICExn OLO Capt“mb/| | t| |
______ - C
Rt ;
PCA
—_—P PCAOL PCAOH

Timebase

Figure 29.4. PCA Capture Mode Diagram

Note: The CEXn input signal must remain high or low for at least 2 system clock cycles to be recognized by the
hardware.
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SFR Definition 29.7. PCAOCPLn: PCAO Capture Module Low Byte

Bit 7 6 5 4 3 2 1 0
Name PCAOCPN[7:0]
Type | RW RIW RIW RIW RIW RIW RIW R/W
Reset 0 0 0 0 0 0 0 0

SFR Addresses: PCAOCPLO = 0xFB, PCAOCPL1 = 0xE9, PCAOCPL2 = OxEB
Bit Name Function

7:0 | PCAOCPN[7:0] |PCA Capture Module Low Byte.

The PCAOCPLn register holds the low byte (LSB) of the 16-bit capture module n.
This register address also allows access to the low byte of the corresponding
PCA channel’s auto-reload value for 9-bit through 15-bit PWM mode and 16-bit
PWM mode. The ARSEL bit in register PCAOPWM controls which register is
accessed.

Note: A write to this register will clear the module’s ECOMn bit to a 0.

SFR Definition 29.8. PCAOCPHN: PCAO Capture Module High Byte

Bit 7 6 5 4 3 2 1 0
Name PCAOCPN[15:8]
Type | R/W RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR Addresses: PCAOCPHO = OxFC, PCAOCPH1 = OxEA, PCAOCPH2 = OXEC
Bit Name Function

7:0 | PCAOCPN[15:8] | PCA Capture Module High Byte.

The PCAOCPHN register holds the high byte (MSB) of the 16-bit capture module n.
This register address also allows access to the high byte of the corresponding
PCA channel’s auto-reload value for 9-bit through 15-bit PWM mode and 16-bit
PWM mode. The ARSEL bit in register PCAOPWM controls which register is
accessed.

Note: A write to this register will set the module’s ECOMn bit to a 1.

) Rev. 1.0 243

SILICON LABS




