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Figure 3.4. C8051F716-GM QFN32 Pinout Diagram (Top View)
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10.3.3. Settling Time Requirements

A minimum tracking time is required before each conversion to ensure that an accurate conversion is per-
formed. This tracking time is determined by any series impedance, including the AMUXO resistance, the
the ADCO sampling capacitance, and the accuracy required for the conversion. In delayed tracking mode,
three SAR clocks are used for tracking at the start of every conversion. For many applications, these three
SAR clocks will meet the minimum tracking time requirements.

Figure 10.3 shows the equivalent ADCO input circuit. The required ADCO settling time for a given settling
accuracy (SA) may be approximated by Equation 10.1. See Table 9.10 for ADCO minimum settling time
requirements as well as the mux impedance and sampling capacitor values.

2n
t= ln(S_A) X RrotaLCsampLE

Equation 10.1. 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)
tis the required settling time in seconds

RtoTaL is the sum of the AMUXO resistance and any external source resistance.

n is the ADC resolution in bits (10).

MUX Select

Input Pin @—ow

RMUX

_ CsawvpLE

RC|nput= Rmux * CsampLe =

Note: See electrical specification tables for Ryux and CsavpLe parameters.

Figure 10.3. ADCO Equivalent Input Circuits
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SFR Definition 15.1. CSOCN: Capacitive Sense Control

Bit 7 6 5 4 3 2 1 0
Name | CSOEN | CSOPME | CSOINT |CSOBUSY | CSOCMPEN CSOCMPF
Type R/W R/W R/W R/W R/W R R R
Reset 0 0 0 0 0 0 0 0

SFR Address = 0x9A; SFR Page =0

Bit

Name

Description

7

CSOEN

CSO0 Enable.

0: CSO0 disabled and in low-power mode.
1: CSO enabled and ready to convert.

CSOPME

CSO0 Pin Monitor Event.

Set if any converter re-try requests have occurred due to a pin monitor event. This
bit remains set until cleared by firmware.

CSOINT

CSO0 Interrupt Flag.

0: CSO has not completed a data conversion since the last time CSOINT was
cleared.

1: CSO has completed a data conversion.

This bit is not automatically cleared by hardware.

CSOBUSY

CSO0 Busy.

Read:

0: CSO0 conversion is complete or a conversion is not currently in progress.
1: CSO0 conversion is in progress.

Write:

0: No effect.

1: Initiates CSO0 conversion if CSOCM[2:0] = 000b, 110b, or 111b.

CSOCMPEN

CSO0 Digital Comparator Enable Bit.

Enables the digital comparator, which compares accumulated CSO0 conversion
output to the value stored in CSOTHH:CSOTHL.

0: CSO digital comparator disabled.

1: CSO digital comparator enabled.

2:1

Unused

Read = 00b; Write = Don’t care

CSOCMPF

CSO0 Digital Comparator Interrupt Flag.
0: CSO result is smaller than the value set by CSOTHH and CSOTHL since the last
time CSOCMPF was cleared.

1: CSO result is greater than the value set by CSOTHH and CSOTHL since the last
time CSOCMPF was cleared.

SILICON LABS
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16. 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 “C2 Interface” on page 301), and interfaces
directly with the analog and digital subsystems providing a complete data acquisition or control-system
solution in a single integrated 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 16.1 for a block diagram).
The CIP-51 includes the following features:

e Fully Compatible with MCS-51 Instruction Set e Reset Input

e 25 MIPS Peak Throughput with 25 MHz Clock e Power Management Modes

e 0to 25 MHz Clock Frequency On-chip Debug Logic

e Extended Interrupt Handler Program and Data Memory Security

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.

DATA BUS )

[ B REGISTER |  [STACK POINTER ]

DATA BUS

SRAM
ADDRESS » SRAM
REGISTER
i 1

DATA BUS

SFR_ADDRESS
e
SFR SFR_CONTROL |
BUS
H«ﬂﬂ SFR_WRITE_DATA
DATA POINTER «» INTERFACE ) | >
SFR_READ_DATA |
U) MEM_ADDRESS
PROGRAM COUNTER (PC) g =
MmEM_controL _ |
'i MEMORY
PRGM. ADDRESS REG. <:‘[m > INTERFACE | MEM_WRITE DATA _ |
a >
MEM_READ_DATA |
="
RESET | CONTROL
I Loaic SYSTEM_IRQs
CLOCK
INTERRUPT |
| INTERFACE | | EMULATION_IRQ
STOP —— ="~
| POWER CONTROL *E»
IDLE REGISTER

Figure 16.1. CIP-51 Block Diagram
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Table 18.1. AC Parameters for External Memory Interface

Parameter Description Min* Max* Units
Tacs Address/Control Setup Time 0 3 X TsyscLk ns
Tacw Address/Control Pulse Width TsyscLk 16 X Tsysck | NS
TacH Address/Control Hold Time 0 3 x TsyscLk ns
TALEH Address Latch Enable High Time TsyscLk 4 X TgyscLk L
TaLEL Address Latch Enable Low Time TsyscLk 4 X TsyscLk ns
Twbs Write Data Setup Time TsyscLk 19X Tgyscik | NS
TwoH Write Data Hold Time 0 3 X TsyscLk ns
TrDS Read Data Setup Time 20 — ns
TRDH Read Data Hold Time 0 — ns

Note: Tsyscik IS equal to one period of the device system clock (SYSCLK).

Rev. 1.0 126
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Table 20.2. Special Function Registers (Continued)

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

Register Address Page Description Page
PCAOCPMO OxDA F PCA Module 0 Mode Register 298
PCAOCPM1 0xDB F PCA Module 1 Mode Register 298
PCAOCPM2 0xDC F PCA Module 2 Mode Register 298
PCAOH OxFA 0 PCA Counter High 299
PCAOL O0xF9 0 PCA Counter Low 299
PCAOMD OXED F PCA Mode 296
PCAOPWM OxAl F PCA PWM Configuration 297
PCON 0x87 All Pages | Power Control 162
PSCTL Ox8F All Pages |Program Store R/W Control 153
PSW 0xDO All Pages | Program Status Word 107
REFOCN 0xD2 F Voltage Reference Control 71
REGOCN 0xB9 F Voltage Regulator Control 73
REVID OxAD F Revision ID 129
RSTSRC OxEF All Pages | Reset Source Configuration/Status 168
SBUFO 0x99 All Pages | UARTO Data Buffer 260
SCONO 0x98 All Pages |UARTO Control 259
SFRPAGE OxA7 All Pages |SFR Page 132
SMBOADM 0xBB F SMBus Slave Address mask 230
SMBOADR 0xBA F SMBus Slave Address 229
SMBOCF 0xC1 0 SMBus Configuration 225
SMBOCN 0xCO All Pages | SMBus Control 227
SMBODAT 0xC2 0 SMBus Data 231
SP 0x81 All Pages | Stack Pointer 105
SPIOCFG 0xAl 0 SPI0 Configuration 248
SPIOCKR 0xA2 F SPI0 Clock Rate Control 250
SPIOCN OxF8 All Pages | SPIO Control 249
SPIODAT 0xA3 0 SPI0 Data 250
TCON 0x88 All Pages | Timer/Counter Control 268
THO 0x8C All Pages | Timer/Counter 0 High 271
TH1 0x8D All Pages | Timer/Counter 1 High 271
TLO Ox8A All Pages | Timer/Counter O Low 270
TL1 0x8B All Pages | Timer/Counter 1 Low 270
TMOD 0x89 All Pages | Timer/Counter Mode 269
TMR2CN 0xC8 All Pages | Timer/Counter 2 Control 275
TMR2H 0xCD 0 Timer/Counter 2 High 277
TMR2L 0xCC 0 Timer/Counter 2 Low 277
TMR2RLH 0xCB 0 Timer/Counter 2 Reload High 276
TMR2RLL OxCA 0 Timer/Counter 2 Reload Low 276
135 Rev. 1.0 )

SILICON LABS



C8051F70x/71x

SFR Definition 27.1. CLKSEL: Clock Select

Bit 7 6 | 5 | 4 3 2 | 1 | o
Name | CLKRDY CLKDIV[2:0] Reserved CLKSEL[2:0]
Type R R/W R/W R/W R R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xBD; SFR Page=F
Bit Name Function
7 CLKRDY |System Clock Divider Clock Ready Flag.
0: The selected clock divide setting has not been applied to the system clock.
1: The selected clock divide setting has been applied to the system clock.
6:4 CLKDIV | System Clock Divider Bits.
Selects the clock division to be applied to the selected source (internal or external).
000: Selected clock is divided by 1.
001: Selected clock is divided by 2.
010: Selected clock is divided by 4.
011: Selected clock is divided by 8.
100: Selected clock is divided by 16.
101: Selected clock is divided by 32.
110: Selected clock is divided by 64.
111: Selected clock is divided by 128.
3 Reserved |Read = 0b. Must write Ob.
2:0 | CLKSEL[2:0] | System Clock Select.
Selects the oscillator to be used as the undivided system clock source.
000: Internal Oscillator
001: External Oscillator
All other values reserved.

172
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SFR Definition 27.3. OSCICN: Internal H-F Oscillator Control

Bit 7 6 5 4 3 2 1 0
Name | IOSCEN | IFRDY | SUSPEND | STSYNC | SSE IFCN[1:0]
Type | RIW R RIW R RIW R RIW
Reset 1 1 0 0 0 0 0 0

SFR Address = 0xA9; SFR Page = F

Bit Name Function

7 IOSCEN |Internal H-F Oscillator Enable Bit.
0: Internal H-F Oscillator Disabled.
1: Internal H-F Oscillator Enabled.

6 IFRDY Internal H-F Oscillator Frequency Ready Flag.
0: Internal H-F Oscillator is not running at programmed frequency.
1. Internal H-F Oscillator is running at programmed frequency.

5 SUSPEND |Internal Oscillator Suspend Enable Bit.
Setting this bit to logic 1 places the internal oscillator in SUSPEND mode. The inter-
nal oscillator resumes operation when one of the SUSPEND mode awakening
events occurs.

4 STSYNC |Suspend Timer Synchronization Bit.
This bit is used to indicate when it is safe to read and write the registers associated
with the suspend wake-up timer. If a suspend wake-up source other than Timer 3
has brought the oscillator out of suspend mode, it make take up to three timer clocks
before the timer can be read or written.
0: Timer 3 registers can be read safely.
1. Timer 3 register reads and writes should not be performed.

3 SSE Spread Spectrum Enable.
Spread spectrum enable bit.
0: Spread Spectrum clock dithering disabled.
1: Spread Spectrum clock dithering enabled.

2 Unused Read = Ob; Write = Don'’t Care

1:0 | IFCN[1:0] [Internal H-F Oscillator Frequency Divider Control Bits.
00: SYSCLK derived from Internal H-F Oscillator divided by 8.
01: SYSCLK derived from Internal H-F Oscillator divided by 4.
10: SYSCLK derived from Internal H-F Oscillator divided by 2.
11: SYSCLK derived from Internal H-F Oscillator divided by 1.
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27.3. External Oscillator Drive Circuit

The external oscillator circuit may drive an external crystal, ceramic resonator, capacitor, or RC network. A
CMOS clock may also provide a clock input. For a crystal or ceramic resonator configuration, the crys-
tal/resonator must be wired across the XTAL1 and XTAL2 pins as shown in Option 1 of Figure 27.1. A
10 MQ resistor also must be wired across the XTAL2 and XTAL1 pins for the crystal/resonator configura-
tion. In RC, capacitor, or CMOS clock configuration, the clock source should be wired to the XTALZ2 pin as
shown in Option 2, 3, or 4 of Figure 27.1. The type of external oscillator must be selected in the OSCXCN
register, and the frequency control bits (XFCN) must be selected appropriately (see SFR Definition 27.4).

Important Note on External Oscillator Usage: Port pins must be configured when using the external
oscillator circuit. When the external oscillator drive circuit is enabled in crystal/resonator mode, Port pins
P0.2 and P0.3 are used as XTAL1 and XTALZ2 respectively. When the external oscillator drive circuit is
enabled in capacitor, RC, or CMOS clock mode, Port pin P0.3 is used as XTAL2. The Port I/O Crossbar
should be configured to skip the Port pins used by the oscillator circuit; see Section “28.3. Priority Crossbar
Decoder” on page 185 for Crossbar configuration. Additionally, when using the external oscillator circuit in
crystal/resonator, capacitor, or RC mode, the associated Port pins should be configured as analog inputs.
In CMOS clock mode, the associated pin should be configured as a digital input. See Section “28.4. Port
I/O Initialization” on page 189 for details on Port input mode selection.

Rev. 1.0 175
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27.3.3. External Capacitor Example

If a capacitor is used as an external oscillator for the MCU, the circuit should be configured as shown in
Figure 27.1, 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.

f = (KF)/(RxVpp)

Equation 27.2. C Mode Oscillator Frequency
For example: Assume Vpp = 3.0 V and f = 150 kHz:

f=KF /(C x VDD)
0.150 MHz = KF / (C x 3.0)

Since the frequency of roughly 150 kHz is desired, select the K Factor from the table in SFR Definition 27.4
(OSCXCN) as KF = 22:

0.150 MHz = 22/ (C x 3.0)
Cx 3.0 =22/0.150 MHz
C =146.6 /3.0 pF = 48.8 pF

Therefore, the XFCN value to use in this example is 011b and C = 50 pF.
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28. Port Input/Output

Digital and analog resources are available through 64 1/0O pins. Each of the Port pins P0.0-P2.7 can be
defined as general-purpose 1/0 (GPIO), assigned to one of the internal digital resources, or assigned to an
analog function as shown in Figure 28.4. The designer has complete control over which functions are
assigned, limited only by the number of physical I/0O pins. This resource assignment flexibility is achieved
through the use of a Priority Crossbar Decoder. The state of a Port 1/0 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 1/0O pins based on the Priority Decoder.
The registers XBR0O and XBR1, defined in SFR Definition 28.1 and SFR Definition 28.2, are used to select
internal digital functions.

All Port 1/0Os except P0.3 are tolerant of voltages up to 2 V above the Vpp supply (refer to Figure 28.2 for
the Port cell circuit). The Port I/O cells are configured as either push-pull or open-drain in the Port Output
Mode registers (PNnMDOUT, where n = 0,1). Complete Electrical Specifications for Port /O are given in
Section “9. Electrical Characteristics” on page 47.

Port Match
POMASK, POMAT
P1IMASK, P1IMAT

XBRO, XBR1,
PnSKIP Registers

v
.. External Interrupts
Priority EX0 and EX1
Decoder
PnMDOUT,
X P 2, _ PnMDIN , PnDRV
Highest UART |« 7 > Registers
Priority
iz PO
SPI <€ > °
7 8 /o
) 2 Cells
< < Z.
5 | SMBus I‘ 7 ~| Digital v
n
3 Crossbar 8 P1
k=) CPO 2, _ <+o—> 110
a Outputs /7 > Cells
. ++ v
5]
£ SYSCLK - P2 x P2.0
= > 3 »| 110 :
4 < > e
PCA |e L > Cells x p2.7
- 12 P3.0
Lowest P 2, P3 . x '
Priority TO, T1 7 110 :
L
cells IER
sandll > 7 =
a > P4.0
§ (P0.0-P0.7) 110 .
8 8 Cells x P4.7
S L Z
S P1 | (P1.0-P177) P5 " x P5.0
[ 110 .
- Cells b x P5.7
A 2 '
6 . B oo
110 .
Cells hd x P6.5
To CSO =&
To Analog Peripherals

f——
(ADCO, CPO, VREF, XTAL)

Figure 28.1. Port I/O Functional Block Diagram
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28.5. Port Match

Port match functionality allows system events to be triggered by a logic value change on PO or P1. A soft-
ware controlled value stored in the PnMATCH registers specifies the expected or normal logic values of PO
and P1. A Port mismatch event occurs if the logic levels of the Port’s input pins no longer match the soft-
ware controlled value. This allows Software to be notified if a certain change or pattern occurs on PO or P1
input pins regardless of the XBRn settings.

The PnMASK registers can be used to individually select which PO and P1 pins should be compared
against the PNMATCH registers. A Port mismatch event is generated if (PO & POMASK) does not equal
(POMATCH & POMASK) or if (P1 & P1MASK) does not equal (P1LMATCH & P1MASK).

A Port mismatch event may be used to generate an interrupt or wake the device from a low power mode,
such as IDLE or SUSPEND. See the Interrupts and Power Options chapters for more details on interrupt
and wake-up sources.

SFR Definition 28.3. POMASK: Port 0 Mask Register

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

SFR Address = 0xF4; SFR Page = 0
Bit Name Function
7:0 | POMASK][7:0] |Port 0 Mask Value.

Selects PO pins to be compared to the corresponding bits in POMAT.
0: PO.n pin logic value is ignored and cannot cause a Port Mismatch event.
1: PO.n pin logic value is compared to POMAT.n.

Rev. 1.0 192
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SFR Definition 29.2. CRCOIN: CRC Data Input

Bit 7 6 5 4 3 2 1 0
Name CRCO|N[7IO]
Reset 0 0 0 0 0 0 0 0
SFR Address = 0x94; SFR Page = F
Bit Name Function
7:0 | CRCOIN[7:0] |CRCO Data Input.

Each write to CRCOIN results in the written data being computed into the existing
CRC result according to the CRC algorithm described in Section 29.1

SFR Definition 29.3. CRCODATA: CRC Data Output

Bit 7 6 5 4 3 2 1 0
Name CRCODAT[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xD9; SFR Page = F
Bit Name Function
7:0 | CRCODAT[7:0] | CRCO Data Output.

by the CRCO Result Pointer (CRCOPNT bits in CRCOCN).

Each read or write performed on CRCODAT targets the CRC result bits pointed to

216
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A

Master Miso

Device Mosl
SCK

NSS

GPIO

Figure 31.4. 4-Wire Single Master Mode and Slave Mode Connection Diagram

31.3. SPIO Slave Mode Operation

When SPIO is enabled and not configured as a master, it will operate as a SPI slave. As a slave, bytes are
shifted in through the MOSI pin and out through the MISO pin by a master device controlling the SCK sig-
nal. A bit counter in the SPI0 logic counts SCK edges. When 8 bits have been shifted through the shift reg-
ister, the SPIF flag is set to logic 1, and the byte is copied into the receive buffer. Data is read from the
receive buffer by reading SPIODAT. A slave device cannot initiate transfers. Data to be transferred to the
master device is pre-loaded into the shift register by writing to SPIODAT. Writes to SPIODAT are double-
buffered, and are placed in the transmit buffer first. If the shift register is empty, the contents of the transmit
buffer will immediately be transferred into the shift register. When the shift register already contains data,
the SPI will load the shift register with the transmit buffer’s contents after the last SCK edge of the next (or
current) SPI transfer.

When configured as a slave, SPI0 can be configured for 4-wire or 3-wire operation. The default, 4-wire
slave mode, is active when NSSMD1 (SPIOCN.3) = 0 and NSSMDO (SPIOCN.2) = 1. In 4-wire mode, the
NSS signal is routed to a port pin and configured as a digital input. SPI0 is enabled when NSS is logic O,
and disabled when NSS is logic 1. The bit counter is reset on a falling edge of NSS. The NSS signal must
be driven low at least 2 system clocks before the first active edge of SCK for each byte transfer.
Figure 31.4 shows a connection diagram between two slave devices in 4-wire slave mode and a master
device.

3-wire slave mode is active when NSSMD1 (SPIOCN.3) = 0 and NSSMDO (SPIOCN.2) = 0. NSS is not
used in this mode, and is not mapped to an external port pin through the crossbar. Since there is no way of
uniquely addressing the device in 3-wire slave mode, SPI0O must be the only slave device present on the
bus. It is important to note that in 3-wire slave mode there is no external means of resetting the bit counter
that determines when a full byte has been received. The bit counter can only be reset by disabling and re-
enabling SPI0 with the SPIEN bit. Figure 31.3 shows a connection diagram between a slave device in 3-
wire slave mode and a master device.
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31.4. SPIO Interrupt Sources

When SPIO interrupts are enabled, the following four flags will generate an interrupt when they are set to
logic 1:

All of the following bits must be cleared by software.

m The SPI Interrupt Flag, SPIF (SPIOCN.7) is set to logic 1 at the end of each byte transfer. This flag can
occur in all SPI0 modes.

m The Write Collision Flag, WCOL (SPIOCN.6) is set to logic 1 if a write to SPIODAT is attempted when
the transmit buffer has not been emptied to the SPI shift register. When this occurs, the write to
SPIODAT will be ignored, and the transmit buffer will not be written.This flag can occur in all SPI0
modes.

m The Mode Fault Flag MODF (SPIOCN.5) is set to logic 1 when SPIO is configured as a master, and for
multi-master mode and the NSS pin is pulled low. When a Mode Fault occurs, the MSTEN and SPIEN
bits in SPIOCN are set to logic 0 to disable SPIO and allow another master device to access the bus.

m The Receive Overrun Flag RXOVRN (SPIOCN.4) is set to logic 1 when configured as a slave, and a
transfer is completed and the receive buffer still holds an unread byte from a previous transfer. The new
byte is not transferred to the receive buffer, allowing the previously received data byte to be read. The
data byte which caused the overrun is lost.

31.5. 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 31.5. For slave mode, the clock and
data relationships are shown in Figure 31.6 and Figure 31.7. CKPHA should be set to 0 on both the master
and slave SPI when communicating between two Silicon Labs C8051 devices.

The SPIO Clock Rate Register (SPIOCKR) as shown in SFR Definition 31.3 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.
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32. UARTO

UARTO is an asynchronous, full duplex serial port offering modes 1 and 3 of the standard 8051 UART.
Enhanced baud rate support allows a wide range of clock sources to generate standard baud rates (details
in Section “32.1. Enhanced Baud Rate Generation” on page 255). Received data buffering allows UARTO

to start reception of a second incoming data byte before software has finished reading the previous data
byte.

UARTO has two associated SFRs: Serial Control Register 0 (SCONOQ) and Serial Data Buffer 0 (SBUFO).
The single SBUFO location provides access to both transmit and receive registers. Writes to SBUFO
always access the Transmit register. Reads of SBUFO always access the buffered Receive register;
it is not possible to read data from the Transmit register.

With UARTO interrupts enabled, an interrupt is generated each time a transmit is completed (TIO is set in
SCONQO), or a data byte has been received (RIO is set in SCONO0). The UARTO interrupt flags are not
cleared by hardware when the CPU vectors to the interrupt service routine. They must be cleared manually

by software, allowing software to determine the cause of the UARTO interrupt (transmit complete or receive
complete).
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Figure 32.1. UARTO Block Diagram
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SFR Definition 33.3. TMOD: Timer Mode
Bit 7 6 5 4 3 2 1 0
Name | GATEl C/IT1 T1M[1:0] GATEO C/TO0 TOMI[1:0]
Type R/W R/W R/W R/W R/W R/W
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 IN1IPL in
register ITOLCF (see SFR Definition 21.7).
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 | T1M[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 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
register ITOLCF (see SFR Definition 21.7).
2 C/TO Counter/Timer 0O Select.
0: Timer: Timer 0 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 33.13. TMR3CN: Timer 3 Control

Bit 7 6 5 4 3 2 0
Name TF3H TF3L TF3LEN | TF3CEN | T3SPLIT TR3 T3XCLK
Type R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

SFR Address = 0x91; SFR Page =0
Bit Name Function

7 TF3H Timer 3 High Byte Overflow Flag.

Set by hardware when the Timer 3 high byte overflows from OxFF to 0x00. In 16 bit
mode, this will occur when Timer 3 overflows from OxFFFF to 0x0000. When the
Timer 3 interrupt is enabled, setting this bit causes the CPU to vector to the Timer 3
interrupt service routine. This bit is not automatically cleared by hardware.

6 TF3L Timer 3 Low Byte Overflow Flag.

Set by hardware when the Timer 3 low byte overflows from OxFF to 0x00. TF3L will
be set when the low byte overflows regardless of the Timer 3 mode. This bit is not
automatically cleared by hardware.

5 TF3LEN | Timer 3 Low Byte Interrupt Enable.

When set to 1, this bit enables Timer 3 Low Byte interrupts. If Timer 3 interrupts are
also enabled, an interrupt will be generated when the low byte of Timer 3 overflows.

4 TF3CEN |Timer 3 Comparator Capture Enable.

When set to 1, this bit enables Timer 3 Comparator Capture Mode. If TF3CEN is set,
on a rising edge of the ComparatorO output the current 16-bit timer value in
TMR3H:TMR3L will be copied to TMR3RLH: TMR3RLL. If Timer 3 interrupts are also
enabled, an interrupt will be generated on this event.

3 T3SPLIT |Timer 3 Split Mode Enable.

When this bit is set, Timer 3 operates as two 8-bit timers with auto-reload.
0: Timer 3 operates in 16-bit auto-reload mode.
1: Timer 3 operates as two 8-bit auto-reload timers.

2 TR3 Timer 3 Run Control.

Timer 3 is enabled by setting this bit to 1. In 8-bit mode, this bit enables/disables
TMR3H only; TMR3L is always enabled in split mode.

Unused Read = Ob; Write = Don’t Care.

T3XCLK |Timer 3 External Clock Select.
This bit selects the external clock source for Timer 3. If Timer 3 is in 8-bit mode, this
bit selects the external oscillator clock source for both timer bytes. However, the
Timer 3 Clock Select bits (T3MH and T3ML in register CKCON) may still be used to
select between the external clock and the system clock for either timer.
0: System clock divided by 12.
1: External clock divided by 8 (synchronized with SYSCLK when not in suspend).
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35. C2 Interface

CB8051F70x/71x devices include an on-chip Silicon Labs 2-Wire (C2) debug interface to allow Flash pro-
gramming and in-system debugging with the production part installed in the end application. The C2 inter-
face operates using only two pins: a bi-directional data signal (C2D), and a clock input (C2CK). See the C2
Interface Specification for details on the C2 protocol.

35.1. C2 Interface Registers

The following describes the C2 registers necessary to perform Flash programming functions through the
C2 interface. All C2 registers are accessed through the C2 interface as described in the C2 Interface Spec-
ification.

C2 Register Definition 35.1. C2ADD: C2 Address

Bit 7 6 5 4 3 2 1 0
Name C2ADD[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0
Bit Name Function
7:0 | C2ADD[7:0] | C2 Address.
The C2ADD register is accessed via the C2 interface to select the target Data register
for C2 Data Read and Data Write commands.
Address |[Name Description
0x00 DEVICEID Selects the Device ID Register (read only)
0x01 REVID Selects the Revision ID Register (read only)
0x02 FPCTL Selects the C2 Flash Programming Control Register
OxBF FPDAT Selects the C2 Flash Data Register
0x96 CRCOAUTO* | Selects the CRCOAUTO Register
0x97 CRCOCNT* | Selects the CRCOCNT Register
0x91 CRCOCN* Selects the CRCOCN Register
0xD9 CRCODATA* |Selects the CRCODATA Register
0x95 CRCOFLIP* |Selects the CRCOFLIP Register
0x94 CRCOIN* Selects the CRCOIN Register
Note: CRC registers and functions are described in Section “29. Cyclic Redundancy Check Unit (CRCO0)” on
page 211.
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C2 Register Definition 35.4. FPCTL: C2 Flash Programming Control

Bit 7 4 3 2 1 0
Name FPCTL[?ZO]
Reset 0 0 0 0 0 0
C2 Address: 0x02
Bit Name Function
7:0 | FPCTL[7:0] | C2 Flash Programming Control Register.

This register is used to enable Flash programming via the C2 interface. To enable C2
Flash programming, the following codes must be written in order: 0x02, 0x01. Once
C2 Flash programming is enabled, a system reset must be issued to resume normal

operation.

C2 Register Definition 35.5. FPDAT: C2 Flash Programming Data

Bit 7 4 3 2 1 0
Type R/W
Reset 0 0 0 0 0 0
C2 Address: OxBF
Bit Name Function
7:0 | FPDATJ[7:0] |C2 Flash Programming Data Register.

This register is used to pass Flash commands, addresses, and data during C2 Flash

accesses. Valid commands are listed below.

Code Command

0x06 Flash Block Read
0x07 Flash Block Write
0x08 Flash Page Erase
0x03 Device Erase
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