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5.1. Analog Multiplexer

AMUXO selects the positive and negative inputs to the ADC. Any of the following may be selected as the
positive input: the AMUXO Port I/O inputs, the on-chip temperature sensor, or the positive power supply
(Vpp)- Any of the following may be selected as the negative input: the AMUXO Port I/O inputs, VREF, or
GND. When GND is selected as the negative input, ADCO operates in Single-ended Mode; all other
times, ADCO operates in Differential Mode. The ADCO input channels are selected in the AMX0P and
AMXON registers as described in SFR Definition 5.1 and SFR Definition 5.2.

The conversion code format differs between Single-ended and Differential modes. The registers ADCOH
and ADCOL contain the high and low bytes of the output conversion code from the ADC at the completion
of each conversion. Data can be right-justified or left-justified, depending on the setting of the ADOLJST bit
(ADCOCN.0). When in Single-ended Mode, conversion codes are represented as 10-bit unsigned integers.
Inputs are measured from ‘0’ to VREF * 1023/1024. Example codes are shown below for both right-justified
and left-justified data. Unused bits in the ADCOH and ADCOL registers are set to ‘0'.

Input Voltage Right-Justified ADCOH:ADCOL Left-Justified ADCOH:ADCOL
(ADOLJST =0) (ADOLJST =1)
VREF x 1023/1024 0x03FF OxFFCO
VREF x 512/1024 0x0200 0x8000
VREF x 256/1024 0x0100 0x4000
0 0x0000 0x0000

When in Differential Mode, conversion codes are represented as 10-bit signed 2's complement numbers.
Inputs are measured from -VREF to VREF * 511/512. Example codes are shown below for both right-justi-
fied and left-justified data. For right-justified data, the unused MSBs of ADCOH are a sign-extension of the
data word. For left-justified data, the unused LSBs in the ADCOL register are set to ‘0’

Input Voltage Right-Justified ADCOH:ADCOL Left-Justified ADCOH:ADCOL
(ADOLJST =0) (ADOLJST =1)
VREF x 511/512 OX01FF Ox7FCO
VREF x 256/512 0x0100 0x4000
0 0x0000 0x0000
—VREF x 256/512 O0xFF00 0xC000
—VREF OxFEOO 0x8000

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 (for n = 0,1,2,3). To force the Crossbar to skip a
Port pin, set to ‘1’ the corresponding bit in register PnSKIP (for n = 0,1,2,3). See Section “17. Port Input/
Output” on page 182 for more Port I/O configuration details.
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SFR Definition 5.2. AMXON: AMUXO0 Negative Channel Select

SFR Page: all pages
SFR Address: O0xBA

R R R R/W R/W R/W R/W R/W Reset Value
- - - AMXON4 | AMXON3 | AMXON2 | AMXON1 | AMXONO | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits 7-5: UNUSED. Read = 000b; Write = don’t care.

Bits 4-0: AMXON4-0: AMUXO Negative Input Selection.
Note that when GND is selected as the Negative Input, ADCO operates in Single-ended
mode. For all other Negative Input selections, ADCO operates in Differential mode.

AMXON4-0 ADCO Negative Input
00000 P1.0Y
00001 p1 1@
00010 p1.2(W
00011 P1.3W
00100 P1.4
00101 P1.5
00110 P1.6
00111 P1.7
01000 P2.0
01001 P2.1
01010 P2.2
01011 P2.3
01100 P2.4
01101 P2.5
01110 P2.6
01111 P2.7
10000 P3.0
10001 P3.1@
10010 P3.2(
10011® P3.3@
10100 P3.4
10101-11101 RESERVED
11110 VREF
11111 GND
Notes:
1. Only applies to C8051F361/2/6/7/8/9 (32-pin and 28-pin); selection
RESERVED on C8051F360 (48-pin) device.
2. Only applies to C8051F360/1/6/8 (48-pin and 32-pin); selection RESERVED
on C8051F362/7/9 (28-pin) devices.
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5.4. Programmable Window Detector

The ADC Programmable Window Detector continuously compares the ADCO output registers to user-pro-
grammed limits, and notifies the system when a desired condition is detected. This is especially effective in
an interrupt-driven system, saving code space and CPU bandwidth while delivering faster system
response times. The window detector interrupt flag (ADOWINT in register ADCOCN) can also be used in
polled mode. The ADCO Greater-Than (ADCOGTH, ADCOGTL) and Less-Than (ADCOLTH, ADCOLTL)
registers hold the comparison values. The window detector flag can be programmed to indicate when mea-
sured data is inside or outside of the user-programmed limits, depending on the contents of the ADCO
Less-Than and ADCO Greater-Than registers.

SFR Definition 5.7. ADCOGTH: ADCO Greater-Than Data High Byte

SFR Page: all pages
SFR Address: O0xC4

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
11111111

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits 7—-0: High byte of ADCO Greater-Than Data Word.

SFR Definition 5.8. ADCOGTL: ADCO Greater-Than Data Low Byte

SFR Page: all pages
SFR Address: 0xC3

R/W R/IW R/W R/W R/W R/W R/W R/W Reset Value
11111111

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits 7-0: Low byte of ADCO Greater-Than Data Word.
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SFR Definition 5.9. ADCOLTH: ADCO Less-Than Data High Byte

SFR Page: all pages
SFR Address: 0xC6
R/W R/W R/W R/W R/W R/W R/W R/W Reset Value

00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits 7-0: High byte of ADCO Less-Than Data Word.

SFR Definition 5.10. ADCOLTL: ADCO Less-Than Data Low Byte

SFR Page: all pages
SFR Address: 0xC5
R/W R/W R/W R/W R/IW R/W R/W R/W Reset Value

00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits 7-0: Low byte of ADCO Less-Than Data Word.
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SFR Definition 6.3. IDAOL: IDAO Data Word LSB

SFR Page: all pages
SFR Address: 0x96
R/W R/W R R R R R R Reset Value
— — — — — — 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Bits 7—6: IDAO Data Word Low-Order Bits.
Lower 2 bits of the 10-bit Data Word.
Bits 5-0: UNUSED. Read = 000000b, Write = don't care.
Table 6.1. IDAC Electrical Characteristics
—40 to +85 °C, Vpp = 3.0 V Full-scale output current set to 2 mA unless otherwise specified.
Parameter | Conditions ‘ Min | Typ ‘ Max Units
Static Performance
Resolution 10 bits
Integral Nonlinearity — +0.5 +2 LSB
Differential Nonlinearity Guaranteed Monotonic — +0.5 +1 LSB
Output Compliance Range — — Vpp—1.2 Vv
Offset Error — 0 — LSB
Full Scale Error 2 mA Full Scale Output Current -15 0 15 LSB
Full Scale Error Tempco — 30 — ppm/°C
Vpp Power Supply — 6.5 — AN
Rejection Ratio
Dynamic Performance
Sg;p“t Settling Time t0 1/2 1,1 A 6111 = 0x3FF to 0x000 — 5 — us
Startup Time — 5 — us
Gain Variation 1 mA Full Scale Output Current — +1 — %
0.5 mA Full Scale Output Current — +1 — %
Power Consumption
2 mA Full Scale Output Current — 2140 — HA
Power Supply Current (V
lied tppllyleC (Voo 1 mA Full Scale Output Current — 1140 — A
supplied to ) 0.5 mA Full Scale Output Current — 640 — LA
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Figure 9.3. SFR Page Stack

Automatic hardware switching of the SFR Page on interrupts may be enabled or disabled as desired using
the SFR Automatic Page Control Enable Bit located in the SFR Page Control Register (SFROCN). This
function defaults to ‘enabled’ upon reset. In this way, the autoswitching function will be enabled unless dis-
abled in software.

A summary of the SFR locations (address and SFR page) is provided in Table 9.2. in the form of an SFR
memory map. Each memory location in the map has an SFR page row, denoting the page in which that
SFR resides. Note that certain SFR’s are accessible from ALL SFR pages, and are denoted by the back-
ground shading in the table. For example, the Port 1/O registers PO, P1, P2, and P3 all have a shaded
background, indicating these SFR'’s are accessible from all SFR pages regardless of the SFRPAGE regis-
ter value.
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10. Interrupt Handler

The C8051F36x family includes an extended interrupt system supporting a total of 16 interrupt sources
with two priority levels. The allocation of interrupt sources between on-chip peripherals and external input
pins varies according to the specific version of the device. Each interrupt source has one or more associ-
ated interrupt-pending flag(s) located in an SFR. When a peripheral or external source meets a valid inter-
rupt condition, the associated interrupt-pending flag is set to logic ‘1'.

If interrupts are enabled for the source, an interrupt request is generated when the interrupt-pending flag is
set. As soon as execution of the current instruction is complete, the CPU generates an LCALL to a prede-
termined address to begin execution of an interrupt service routine (ISR). Each ISR must end with an RETI
instruction, which returns program execution to the next instruction that would have been executed if the
interrupt request had not occurred. If interrupts are not enabled, the interrupt-pending flag is ignored by the
hardware and program execution continues as normal. (The interrupt-pending flag is set to logic ‘1’ regard-
less of the interrupt's enable/disable state.)

Each interrupt source can be individually enabled or disabled through the use of an associated interrupt
enable bit in the Interrupt Enable and Extended Interrupt Enable SFRs. However, interrupts must first be
globally enabled by setting the EA bit (IE.7) to logic ‘1’ before the individual interrupt enables are recog-
nized. Setting the EA bit to logic ‘0’ disables all interrupt sources regardless of the individual interrupt-
enable settings. Note that interrupts which occur when the EA bit is set to logic ‘0’ will be held in a pending
state, and will not be serviced until the EA bit is set back to logic ‘1'.

Note: Any instruction that clears a bit to disable an interrupt should be immediately followed by an instruc-
tion that has two or more opcode bytes. Using EA (global interrupt enable) as an example:

/1l in'C:

EA = 0; // clear EA bit.

EA = 0; // this is a dumy instruction with two-byte opcode.
; in assenbly:

CLR EA ; clear EA bit.
CLR EA ; this is a dumy instruction with two-byte opcode.

For example, if an interrupt is posted during the execution phase of a "CLR EA" opcode (or any instruction
which clears a bit to disable an interrupt source), and the instruction is followed by a single-cycle instruc-
tion, the interrupt may be taken. However, a read of the enable bit will return a '0" inside the interrupt ser-
vice routine. When the bit-clearing opcode is followed by a multi-cycle instruction, the interrupt will not be
taken.

Some interrupt-pending flags are automatically cleared by the hardware when the CPU vectors to the ISR.
However, most are not cleared by the hardware and must be cleared by software before returning from the
ISR. If an interrupt-pending flag remains set after the CPU completes the return-from-interrupt (RETI)
instruction, a new interrupt request will be generated immediately and the CPU will re-enter the ISR after
the completion of the next instruction.

10.1. MCU Interrupt Sources and Vectors

The C8051F36x MCUs support 16 interrupt sources. Software can simulate an interrupt by setting any
interrupt-pending flag to logic ‘1'. If interrupts are enabled for the flag, an interrupt request will be gener-
ated and the CPU will vector to the ISR address associated with the interrupt-pending flag. MCU interrupt
sources, associated vector addresses, priority order, and control bits are summarized in Table 10.1 on
page 108. 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 11.13. MACORNDL: MACO Rounding Register Low Byte

SFR Page: 0
SFR Address: OxAE

R R R R R R R R Reset Value
\ \ | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits 7—0: Low Byte (bits 7-0) of MACO Rounding Register.

®
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SFR Definition 12.1. VDMOCN: Vpp Monitor Control

SFR Page: all pages
SFR Address: OxFF

R/W R R R R R R R Reset Value
VDMEN | VDDSTAT | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Variable
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Bit 7: VDMEN: Vpp Monitor Enable.
This bit turns the Vpp Monitor circuit on/off. The Vpp Monitor cannot generate system resets
until it is also selected as a reset source in register RSTSRC (SFR Definition 12.2). The Vpp
Monitor must be allowed to stabilize before it is selected as a reset source. Selecting the
Vpp Monitor as areset source before it has stabilized may generate a system reset.
0: Vpp Monitor Disabled.
1: Vpp Monitor Enabled.

Bit 6: VDD STAT: VDD Status.
This bit indicates the current power supply status (Vpp Monitor output).
0: Vpp is at or below the Vpp Monitor threshold.
1: Vpp is above the Vpp Monitor threshold.

Bits 5-0: RESERVED. Read = Variable. Write = don’t care.

12.3. External Reset

The external RST pin provides a means for external circuitry to force the device into a reset state. Assert-
ing an active-low signal on the RST pin generates a reset; an external pullup and/or decoupling of the RST
pin may be necessary to avoid erroneous noise-induced resets. See Table 12.1 for complete RST pin
specifications. The PINRSF flag (RSTSRC.0) is set on exit from an external reset.

12.4. Missing Clock Detector Reset

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

12.5. ComparatorO Reset

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

12.6. PCA Watchdog Timer Reset

The programmable Watchdog Timer (WDT) function of the Programmable Counter Array (PCA) can be
used to prevent software from running out of control during a system malfunction. The PCA WDT function
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SFR Definition 13.1. PSCTL: Program Store Read/Write Control

SFR Page: 0
SFR Address: Ox8F

R/W R/W R/W R/W R/W R/W R/W R/IW Reset Value
- - - - - - PSEE PSWE [00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits 7-2: UNUSED. Read = 000000b, Write = don't care.

Bit 1: PSEE: Program Store Erase Enable.
Setting this bit allows an entire page of the Flash program memory to be erased provided
the PSWE bit is also set. After setting this bit, a write to Flash memory using the MOVX
instruction will erase the entire page that contains the location addressed by the MOVX
instruction. The value of the data byte written does not matter. Note: The Flash page con-
taining the Read Lock Byte and Write/Erase Lock Byte cannot be erased by software.
0: Flash program memory erasure disabled.
1: Flash program memory erasure enabled.

Bit O: PSWE: Program Store Write Enable.
Setting this bit allows writing a byte of data to the Flash program memory using the MOVX
write instruction. The location must be erased prior to writing data.
0: Write to Flash program memory disabled. MOVX write operations target External RAM.
1: Write to Flash program memory enabled. MOVX write operations target Flash memory.

SFR Definition 13.2. FLKEY: Flash Lock and Key

SFR Page: 0
SFR Address: 0xB7

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits 7-0: FLKEY: Flash Lock and Key Register
Write:
This register provides a lock and key function for Flash erasures and writes. Flash writes
and erases are enabled by writing OxA5 followed by OxF1 to the FLKEY register. Flash
writes and erases are automatically disabled after the next write or erase is complete. If any
writes to FLKEY are performed incorrectly, or if a Flash write or erase operation is attempted
while these operations are disabled, the Flash will be permanently locked from writes or era-
sures until the next device reset. If an application never writes to Flash, it can intentionally
lock the Flash by writing a non-0xA5 value to FLKEY from software.
Read:
When read, bits 1-0 indicate the current Flash lock state.
00: Flash is write/erase locked.
01: The first key code has been written (0XA5).
10: Flash is unlocked (writes/erases allowed).
11: Flash writes/erases disabled until the next reset.
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SFR Definition 17.23. P3MDOUT: Port3 Output Mode

SFR Page: F
SFR Address: OxAF

R/IW R/IW R/W R/IW R/IW R/W R/IW R/W Reset Value
\ \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits 7-0: Output Configuration Bits for P3.7-P3.0 (respectively): ignored if corresponding bit in regis-
ter P3MDIN is logic ‘0.
0: Corresponding P3.n Output is open-drain.
1: Corresponding P3.n Output is push-pull.

SFR Definition 17.24. P3SKIP: Port3 Skip

SFRPage: F
SFR Address: 0xD7

R/IW R/IW R/W R/IW R/W R/W R/IW R/IW Reset Value
\ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits 7-0: P3SKIP[7:0]: Port3 Crossbar Skip Enable Bits.
These bits select Port pins to be skipped by the Crossbar Decoder. Port pins used as ana-
log inputs (for ADC or Comparator) or used as special functions (Vrgg input, external oscil-
lator circuit, CNVSTR input) should be skipped by the Crossbar.
0: Corresponding P3.n pin is not skipped by the Crossbar.
1: Corresponding P3.n pin is skipped by the Crossbar.
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SFR Definition 18.2. SMBOCN: SMBus Control

SFR Address: OKCO™ (bit addressable)
R R R/W R/W R R R/W R/W Reset Value
MASTER | TXMODE STA STO | ACKRQ ‘ARBLOST ACK Sl 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Bit 7: MASTER: SMBus Master/Slave Indicator.
This read-only bit indicates when the SMBus is operating as a master.
0: SMBus operating in Slave Mode.
1: SMBus operating in Master Mode.
Bit 6: TXMODE: SMBus Transmit Mode Indicator.
This read-only bit indicates when the SMBus is operating as a transmitter.
0: SMBus in Receiver Mode.
1: SMBus in Transmitter Mode.
Bit 5: STA: SMBus Start Flag.
Write:
0: No Start generated.
1: When operating as a master, a START condition is transmitted if the bus is free (If the bus
is not free, the START is transmitted after a STOP is received or a timeout is detected). If
STA is set by software as an active Master, a repeated START will be generated after the
next ACK cycle.
Read:
0: No Start or repeated Start detected.
1: Start or repeated Start detected.
Bit 4: STO: SMBus Stop Flag.
Write:
0: No STOP condition is transmitted.
1: Setting STO to logic ‘1’ causes a STOP condition to be transmitted after the next ACK
cycle. When the STOP condition is generated, hardware clears STO to logic ‘0’. If both
STA and STO are set, a STOP condition is transmitted followed by a START condition.
Read:
0: No Stop condition detected.
1: Stop condition detected (if in Slave Mode) or pending (if in Master Mode).
Bit 3: ACKRQ: SMBus Acknowledge Request
This read-only bit is set to logic ‘1’ when the SMBus has received a byte and needs the ACK
bit to be written with the correct ACK response value.
Bit 2: ARBLOST: SMBus Arbitration Lost Indicator.
This read-only bit is set to logic ‘1’ when the SMBus loses arbitration while operating as a
transmitter. A lost arbitration while a slave indicates a bus error condition.
Bit 1: ACK: SMBus Acknowledge Flag.
This bit defines the out-going ACK level and records incoming ACK levels. It should be writ-
ten each time a byte is received (when ACKRQ=1), or read after each byte is transmitted.
0: A "not acknowledge" has been received (if in Transmitter Mode) OR will be transmitted (if
in Receiver Mode).
1: An "acknowledge" has been received (if in Transmitter Mode) OR will be transmitted (if in
Receiver Mode).
Bit O: Sl: SMBus Interrupt Flag.
This bit is set by hardware under the conditions listed in Table 18.3. SI must be cleared by
software. While Sl is set, SCL is held low and the SMBus is stalled.
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18.5.2. Master Receiver Mode

Serial data is received on SDA while the serial clock is output on SCL. The SMBus interface generates the
START condition and transmits the first byte containing the address of the target slave and the data direc-
tion bit. In this case the data direction bit (R/W) will be logic ‘1’ (READ). Serial data is then received from
the slave on SDA while the SMBus outputs the serial clock. The slave transmits one or more bytes of serial
data. After each byte is received, ACKRQ is set to ‘1’ and an interrupt is generated. Software must write
the ACK bit (SMBOCN.1) to define the outgoing acknowledge value (Note: writing a ‘1’ to the ACK bit gen-
erates an ACK; writing a ‘0’ generates a NACK). Software should write a ‘0’ to the ACK bit after the last
byte is received, to transmit a NACK. The interface exits Master Receiver Mode after the STO bit is set and
a STOP is generated. The interface will switch to Master Transmitter Mode if SMBODAT is written while an
active Master Receiver. Figure 18.6 shows a typical Master Receiver sequence. Two received data bytes
are shown, though any number of bytes may be received. Notice that the ‘data byte transferred’ interrupts
occur before the ACK cycle in this mode.

| S SLA R | A Data Byte A Data Byte N|P
Interrupt | Interrupt | | Interrupt | Interrupt

Received by SMBus S = START

Interface P =STOP

A = ACK
) N = NACK
Transmitted by R = READ
SMBus Interface SLA = Slave Address

Figure 18.6. Typical Master Receiver Sequence
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Table 19.1. Timer Settings for Standard Baud Rates
Using The Internal 24.5 MHz Oscillator

Frequency: 24.5 MHz

Target Baud Rate | Oscilla- | Timer Clock SCA1-SCAO Timi | Timer1l
Baud Rate % Error | tor Divide Source (pre-scale select)! Reload
(bps) Factor Value (hex)
230400 -0.32% 106 SYSCLK XX2 1 0xCB
115200 -0.32% 212 SYSCLK XX 1 0x96
57600 0.15% 426 SYSCLK XX 1 0x2B
e 28800 -0.32% 848 SYSCLK/4 01 0 0x96
S g 14400 0.15% 1704 SYSCLK/12 00 0 0xB9
X % 9600 -0.32% 2544 SYSCLK/12 00 0 0x96
8 % 2400 -0.32% 10176 SYSCLK/48 10 0 0x96
o E 1200 0.15% 20448 | SYSCLK/48 10 0 0x2B
Notes:
1. SCA1-SCAO0 and T1M bit definitions can be found in Section 21.1.
2. X=Don't care.
225 Rev. 1.1

SILICON LABS




C8051F360/1/2/3/4/5/6/7/8/9

Table 19.3. Timer Settings for Standard Baud Rates
Using an External 22.1184 MHz Oscillator

Frequency: 22.1184 MHz
Target Baud Rate | Oscilla- | Timer Clock SCA1-SCAO Timl| Timer1
Baud Rate % Error | tor Divide Source (pre-scale select)! Reload
(bps) Factor Value (hex)

« 230400 0.00% 96 SYSCLK XX2 1 0xDO
é 115200 0.00% 192 SYSCLK XX 1 0xAO0
5 - 57600 0.00% 384 SYSCLK XX 1 0x40

(&)
-E 8 28800 0.00% 768 SYSCLK/12 00 0 OxEO
ec 14400 0.00% 1536 SYSCLK/12 00 0 0xCO0
© =
x g 9600 0.00% 2304 SYSCLK/12 00 0 0xAO0
8 UEJ 2400 0.00% 9216 SYSCLK/48 10 0 0xA0
(>,') 2 1200 0.00% 18432 SYSCLK/48 10 0 0x40

g1 230400 0.00% 96 EXTCLK/8 1 0 OxFA

: O

O _
dc 115200 0.00% 192 EXTCLK/8 11 0 OxF4
T 2
S| 57600 0.00% 384 EXTCLK/8 11 0 OXE8
c E
e 2| 28800 0.00% 768 EXTCLK/8 11 0 0xDO
O X
= O
X 8 14400 0.00% 1536 EXTCLK/8 11 0 O0xAO0
QO =

[}
g-: E 9600 0.00% 2304 EXTCLK/8 11 0 0x70
Notes:

1. SCA1-SCAO0 and T1M bit definitions can be found in Section 21.1.

2. X=Don't care.
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20.6. SPI Special Function Registers

SPI0 is accessed and controlled through four special function registers in the system controller: SPIOCN
Control Register, SPIODAT Data Register, SPIOCFG Configuration Register, and SPIOCKR Clock Rate
Register. The four special function registers related to the operation of the SPIO Bus are described in the
following figures.

SFR Definition 20.1. SPIOCFG: SPI0 Configuration

SFR Page: all pages
SFR Address: OxAl

R R/W R/W R/W R R R R Reset Value
SPIBSY | MSTEN | CKPHA | CKPOL | SLVSEL | NSSIN | SRMT | RXBMT |00000111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bit 7: SPIBSY: SPI Busy (read only).

This bit is set to logic ‘1’ when a SPI transfer is in progress (Master or slave Mode).
Bit 6: MSTEN: Master Mode Enable.

0: Disable master mode. Operate in slave mode.

1. Enable master mode. Operate as a master.
Bit 5: CKPHA: SPIO Clock Phase.

This bit controls the SPI0 clock phase.

0: Data centered on first edge of SCK period.*

1: Data centered on second edge of SCK period.*

Bit 4: CKPOL: SPI0 Clock Polarity.
This bit controls the SPIO clock polarity.
0: SCK line low in idle state.
1: SCK line high in idle state.

Bit 3: SLVSEL: Slave Selected Flag (read only).
This bit is set to logic ‘1’ whenever the NSS pin is low indicating SPI0 is the selected slave. It
is cleared to logic ‘0’ when NSS is high (slave not selected). This bit does not indicate the
instantaneous value at the NSS pin, but rather a de-glitched version of the pin input.

Bit 2: NSSIN: NSS Instantaneous Pin Input (read only).
This bit mimics the instantaneous value that is present on the NSS port pin at the time that
the register is read. This input is not de-glitched.

Bit 1: SRMT: Shift Register Empty (Valid in Slave Mode, read only).
This bit will be set to logic ‘1’ when all data has been transferred in/out of the shift register,
and there is no new information available to read from the transmit buffer or write to the
receive buffer. It returns to logic ‘0’ when a data byte is transferred to the shift register from
the transmit buffer or by a transition on SCK.
NOTE: SRMT = 1 when in Master Mode.

Bit O: RXBMT: Receive Buffer Empty (Valid in Slave Mode, read only).
This bit will be set to logic ‘1’ when the receive buffer has been read and contains no new
information. If there is new information available in the receive buffer that has not been read,
this bit will return to logic ‘0.
NOTE: RXBMT = 1 when in Master Mode.

*Note: In slave mode, data on MOSI is sampled in the center of each data bit. In master mode, data on MISO is
sampled one SYSCLK before the end of each data bit, to provide maximum settling time for the slave
device. See Table 20.1 for timing parameters.
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23.3. C2D Port Pin Requirements
Problem

The C2D debugging port pin (shared with P4.6 for C8051F360/3 and P3.0 for C8051F361/2/4/5/6/7/8/9)
behaves differently on "REV A" devices than specified in the data sheet.

On "REV A" devices, a C2D port pin that is pulled low by the associated port pin driver will disrupt debug-
ging capability. In order to communicate with the device through the C2 interface, the value in the port latch
associated C2D port pin must be '1".

Workaround

To workaround this problem, add a strong pull-up resistor to the C2D port pin to ensure the pin will be high
unless explicitly driven low. Furthermore, the port pin should be left in open-drain mode with a '1' in the
appropriate port latch (PnMDOUT bit = '0', Pn bit = '1") when not in use. This will allow the debugging soft-
ware to transfer data via the C2D pin as often as possible.

This behavior has been corrected on "REV B" of this device.
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