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SFR Definition 5.1. AMX0P: AMUXO0 Positive Channel Select

R R R RIW R/W R/W R/W R/W Reset Value
- | - | - | AMX0P4 | AMXOP3 | AMXOP2 | AMXOP1 | AMXOPO | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:

OxBB

Bits7-5: UNUSED. Read = 000b; Write = don't care.
Bits4—0: AMXO0P4-0: AMUXO Positive Input Selection

AMX0P4-0 ADCO Positive Input
00000 P1.0
00001 P1.1
00010 P1.2
00011 P1.3
00100 P1.4
00101 P1.5
00110 p1.6M
00111 p1.7M
01000 P2.0
01001 P2.1
01010 P2.2
01011 P2.3
01100 P2.4
01101 P2.5
01110 p2.6(1)
01111 p2.7()
10000 P3.0

10001 P3.1@
10010 P3.2()
10011@ P3.3?)
10100® P3.4
10101-11101 RESERVED
11110 Temp Sensor
11111 Vbbb
Notes:

1. Only applies to C8051F310/1/2/3/4/5; selection
RESERVED on C8051F316/7 devices.

2. Only applies to C8051F310/2; selection RESERVED on
C8051F311/3/6/7 devices.
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5.4.2. Window Detector In Differential Mode

Figure 5.8 shows two example window comparisons for right-justified, differential data, with
ADCOLTH:ADCOLTL = 0x0040 (+64d) and ADCOGTH:ADCOGTH = OxFFFF (-1d). In differential mode, the
measurable voltage between the input pins is between -VREF and VREF*(511/512). Output codes are rep-
resented as 10-bit 2's complement signed integers. In the left example, an ADOWINT interrupt will be gen-
erated if the ADCO conversion word (ADCOH:ADCOL) is within the range defined by ADCOGTH:ADCOGTL
and ADCOLTH:ADCOLTL (if OXFFFF (-1d) < ADCOH:ADCOL < 0x0040 (64d)). In the right example, an
ADOWINT interrupt will be generated if the ADCO conversion word is outside of the range defined by the
ADCOGT and ADCOLT registers (if ADCOH:ADCOL < OxFFFF (-1d) or ADCOH:ADCOL > 0x0040 (+64d)).

Figure 5.9 shows an example using left-justified data with the same comparison values.

ADCOH:ADCOL ADCOH:ADCOL
Input Voltage A Input Voltage
(Px.x - Px.x) (Px.x - Px.x)
VREF x (511/512) OXO1FF VREF x (511/512)
ADOWINT _
not affected ADOWINT=1
0x0041
VREF x (64/512) 0x0040  |4— ADCOLTH:ADCOLTL | VREF x (64/512) 0x0040 | —| ADCOGTH:ADCOGTL |
"""""""""""""""""" 0x003F
ADOWINT=1 not affected
__________________________________ 0x0000
VREF x (-1/512) OXFFFF 4—' ADCOGTH:ADCOGTL | VREF x (-1/512) OxFFFF <—| ADCOLTH:ADCOLTL |
OXFFFE
ADOWINT ADOWINT=1
not affected
VREF 0x0200

Figure 5.8. ADC Window Compare Example: Right-Justified Differential Data

ADCOH:ADCOL ADCOH:ADCOL
Input Voltage A Input Voltage
(Px.x - Px.x) (Px.x - Px.y)
VREF x (511/512) Ox7FCO VREF x (511/512)
ADOWINT _
not affected ADOWINT=1
0x1040

VREF x (64/512) 0x1000 <—| ADCOLTH:ADCOLTL | VREF x (64/512) 0x1000 <—| ADCOGTH:ADCOGTLl
"""""""""""""""""" OXOFCO
ADOWINT=1 not affected
__________________________________ 0x0000

VREF x (-1/512) OxFFCO |#—| ADCOGTH:ADCOGTL | VREF x (-1/512) OXFFCO | «— ADCOLTH:ADCOLTL |
OXFF80
ADOWINT ADOWINT=1
not affected
-VREF 0x8000

Figure 5.9. ADC Window Compare Example: Left-Justified Differential Data
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Rev. 1.7

SILICON LABS



C8051F310/1/2/3/415/6/7

Table 8.3. Special Function Registers (Continued)

Register Address Description Page
TMR2L OxCC Timer/Counter 2 Low 198
TMR2RLH 0xCB Timer/Counter 2 Reload High 198
TMR2RLL O0xCA Timer/Counter 2 Reload Low 198
TMR3CN 0x91 Timer/Counter 3Control 201
TMR3H 0x95 Timer/Counter 3 High 202
TMR3L 0x94 Timer/Counter 3Low 202
TMR3RLH 0x93 Timer/Counter 3 Reload High 202
TMR3RLL 0x92 Timer/Counter 3 Reload Low 202
VDMOCN OXFF Vpp Monitor Control 107
XBR1 OxE2 Port 1/0 Crossbar Control 1 135
XBRO OxE1l Port 1/0O Crossbar Control O 134
0x84-0x86, 0x96-0x97,

0xAB-0xAF, 0xB4, 0xB9,

0xBF, 0xC7, 0xC9, 0xCE, Reserved

0xCF, 0xD2, 0xD3, 0xD7,

OxDF, OxE3, OXE5, OxF5

8.2.7. Register Descriptions

Following are descriptions of SFRs related to the operation of the CIP-51 System Controller. Reserved bits
should not be set to logic 1. Future product versions may use these bits to implement new features in
which case the reset value of the bit will be logic 0, selecting the feature's default state. Detailed descrip-
tions of the remaining SFRs are included in the sections of the data sheet associated with their corre-
sponding system function.

SFR Definition 8.1. DPL: Data Pointer Low Byte

RIW RIW R/W RIW R/W R/W RIW R/W Reset Value
\ | \ \ | \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0x82

Bits7-0: DPL: Data Pointer Low.
The DPL register is the low byte of the 16-bit DPTR. DPTR is used to access indirectly
addressed Flash memory.
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any other reset source. For example, if the Vpp monitor is enabled and a software reset is performed, the
Vpp monitor will still be enabled after the reset.

Important Note: The Vpp monitor must be enabled before it is selected as a reset source. Selecting the
Vpp monitor as a reset source before it is enabled and stabilized may cause a system reset. The proce-
dure for configuring the Vpp monitor as a reset source is shown below:

Step 1. Enable the Vpp monitor (VDMEN bit in VDMOCN = ‘1").
Step 2. Wait for the Vpp monitor to stabilize (see Table 9.1 for the Vpp Monitor turn-on time).

Note: This delay should be omitted if software contains routines that erase or write Flash
memory.
Step 3. Select the Vpp monitor as a reset source (PORSF bit in RSTSRC = ‘1’).

See Figure 9.2 for Vpp monitor timing; note that the reset delay is not incurred after a Vpp monitor reset.
See Table 9.1 for complete electrical characteristics of the Vpp monitor.

SFR Definition 9.1. VDMOCN: Vpp Monitor Control

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 Bitl Bit0

SFR Address: OXFF

Bit7: VDMEN: Vpp Monitor Enable.
This bit is 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 (Figure 9.2). 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.

See Table 9.1 for the minimum Vpp Monitor turn-on time.
0: Vpp Monitor Disabled.
1: Vpp Monitor Enabled.
Bit6: Vpp STAT: Vpp 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.
Bits5—0: Reserved. Read = Variable. Write = don’t care.

9.3. 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 9.1 for complete RST pin spec-
ifications. The PINRSF flag (RSTSRC.0) is set on exit from an external reset.

Rev. 1.7 107
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SFR Definition 9.2. RSTSRC: Reset Source

R R R/W R/W R R/W R/W R Reset Value
- FERROR | CORSEF | SWRSF | WDTRSF | MCDRSF | PORSF | PINRSF | Variable
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

SFR Address: OXEF

Bit7: UNUSED. Read = 0. Write = don't care.
Bit6: FERROR: Flash Error Indicator.
0: Source of last reset was not a Flash read/write/erase error.
1: Source of last reset was a Flash read/write/erase error.
Bit5: CORSEF: Comparator0 Reset Enable and Flag.
0: Read: Source of last reset was not ComparatorQ. Write: ComparatorQ is not a reset
source.
1. Read: Source of last reset was Comparator0. Write: ComparatorO is a reset source
(active-low).
Bit4: SWRSF: Software Reset Force and Flag.
0: Read: Source of last reset was not a write to the SWRSF bit. Write: No Effect.
1: Read: Source of last was a write to the SWRSF bit. Write: Forces a system reset.
Bit3: WDTRSF: Watchdog Timer Reset Flag.
0: Source of last reset was not a WDT timeout.
1: Source of last reset was a WDT timeout.
Bit2: MCDRSF: Missing Clock Detector Flag.
0: Read: Source of last reset was not a Missing Clock Detector timeout. Write: Missing
Clock Detector disabled.
1: Read: Source of last reset was a Missing Clock Detector timeout. Write: Missing Clock
Detector enabled,; triggers a reset if a missing clock condition is detected.
Bit1: PORSF: Power-On Reset Force and Flag.
This bit is set anytime a power-on reset occurs. Writing this bit enables/disables the Vpp

monitor as a reset source. Note: writing ‘1’ to this bit before the Vpp monitor is enabled
and stabilized may cause a system reset. See register VDMOCN (Figure 9.1)
0: Read: Last reset was not a power-on or Vpp monitor reset. Write: Vpp monitor is not a
reset source.
1: Read: Last reset was a power-on or Vpp monitor reset; all other reset flags indeterminate.
Write: Vpp monitor is a reset source.

BitO: PINRSF: HW Pin Reset Flag.
0: Source of last reset was not RST pin.
1: Source of last reset was RST pin.

Note: For bits that act as both reset source enables (on a write) and reset indicator flags (on a read),
read-modify-write instructions read and modify the source enable only. This applies to bits:
CORSEF, SWRSF, MCDRSF, PORSF.
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10.1.3. Flash Write Procedure

Flash bytes are programmed by software with the following sequence:

Step 1. Disable interrupts (recommended).
Step 2. Erase the 512-byte Flash page containing the target location, as described in Section

10.1.2.

Step 3. Set the PSWE bit (register PSCTL).
Step 4. Clear the PSEE bit (register PSCTL).
Step 5. Write the first key code to FLKEY: OxA5.

Step 6. Write the second key code to FLKEY: OxF1.

Step 7. Using the MOVX instruction, write a single data byte to the desired location within the
512 byte sector.

Steps 5-7 must be repeated for each byte to be written. After Flash writes are complete, PSWE should be
cleared so that MOVX instructions do not target program memory.

Vpp = 2.7 t0 3.6 V; —40 to +85 °C unless otherwise specified.

Table 10.1. Flash Electrical Characteristics

Parameter Conditions Min Typ Max Units
Flash Size C8051F310/1/6/7 16384* — — bytes
C8051F312/3/4/5 8192 — —

Endurance 20 k 100 k — Erase/Write
Erase Cycle Time 25 MHz System Clock 10 15 20 ms
Write Cycle Time 25 MHz System Clock 40 55 70 ps

*Note: 512 bytes at locations OXx3E00 (C8051F310/1) are reserved.

10.2. Non-volatile Data Storage

The Flash memory can be used for non-volatile data storage as well as program code. This allows data
such as calibration coefficients to be calculated and stored at run time. Data is written using the MOVX
write instruction and read using the MOVC instruction. Note: MOVX read instructions always target XRAM.

112
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12. Oscillators

C8051F31x devices include a programmable internal oscillator and an external oscillator drive circuit. The
internal oscillator can be enabled/disabled and calibrated using the OSCICN and OSCICL registers, as
shown in Figure 12.1. The system clock can be sourced by the external oscillator circuit, the internal oscil-
lator, or a scaled version of the internal oscillator. The internal oscillator's electrical specifications are given
in Table 12.1 on page 123.

|
} OSCICL OSCICN CLKSEL
|
| zZ (=]
| | g5 | || 2 7
Option 3 | a|x 0|0 X
RS lis e =
I XTAL2 ! o= @
1 . =
! I
I |
I I
} |
; Option 4 ! EN y
| [ .
i i XTALZi } Programmable Agggggﬁigiiikggggg’
L= L ! | Internal Clock
| Generator
! SYSCLK
Option 2 .
Option 1 |
vDD N XTALL
| E§
|
L == Zome ! put | osc
XTAL2]| | e
L/t XTAL2 E@
I [ — 1

888
J==E 222
o o B A
iStte]reltel M S
XXX
OSCXCN

Figure 12.1. Oscillator Diagram

12.1. Programmable Internal Oscillator

All C8051F31x devices include a programmable internal oscillator that defaults as the system clock after a
system reset. The internal oscillator period can be programmed via the OSCICL register as defined by
SFR Definition 12.1 OSCICL is factor calibrated to obtain a 24.5 MHz frequency.

Electrical specifications for the precision internal oscillator are given in Table 12.1 on page 123. Note that
the system clock may be derived from the programmed internal oscillator divided by 1, 2, 4, or 8, as
defined by the IFCN bits in register OSCICN. The divide value defaults to 8 following a reset.
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SFR Definition 13.5. POMDOUT: Port0 Output Mode

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

\ \ | \ \ \ \ \oooooooo

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO SFR Address:
0xA4

Bits7—0: Output Configuration Bits for P0.7—P0.0 (respectively): ignored if corresponding bit in regis-
ter POMDIN is logic O.
0: Corresponding P0.n Output is open-drain.
1: Corresponding P0.n Output is push-pull.

Note: When SDA and SCL appear on any of the Port I/O, each are open-drain regardless of the value of
POMDOUT.

SFR Definition 13.6. POSKIP: PortO Skip

RIW R/W R/W RIW R/W R/W RIW R/W Reset Value

\ \ | \ \ \ \ 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0xD4

Bits7—0: POSKIP[7:0]: Port0 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 (VREF input, external oscil-
lator circuit, CNVSTR input) should be skipped by the Crossbar.
0: Corresponding PO.n pin is not skipped by the Crossbar.
1: Corresponding PO0.n pin is skipped by the Crossbar.
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14.3.2. Clock Low Extension

SMBus provides a clock synchronization mechanism, similar to 12C, which allows devices with different
speed capabilities to coexist on the bus. A clock-low extension is used during a transfer in order to allow
slower slave devices to communicate with faster masters. The slave may temporarily hold the SCL line
LOW to extend the clock low period, effectively decreasing the serial clock frequency.

14.3.3. SCL Low Timeout

If the SCL line is held low by a slave device on the bus, no further communication is possible. Furthermore,
the master cannot force the SCL line high to correct the error condition. To solve this problem, the SMBus
protocol specifies that devices participating in a transfer must detect any clock cycle held low longer than
25 ms as a “timeout” condition. Devices that have detected the timeout condition must reset the communi-
cation no later than 10 ms after detecting the timeout condition.

When the SMBTOE bit in SMBOCEF is set, Timer 3 is used to detect SCL low timeouts. Timer 3 is forced to
reload when SCL is high, and allowed to count when SCL is low. With Timer 3 enabled and configured to
overflow after 25 ms (and SMBTOE set), the Timer 3 interrupt service routine can be used to reset (disable
and re-enable) the SMBus in the event of an SCL low timeout.

14.3.4. SCL High (SMBus Free) Timeout

The SMBus specification stipulates that if the SCL and SDA lines remain high for more that 50 ps, the bus
is designated as free. When the SMBFTE bit in SMBOCF is set, the bus will be considered free if SCL and
SDA remain high for more than 10 SMBus clock source periods. If the SMBus is waiting to generate a
Master START, the START will be generated following this timeout. Note that a clock source is required for
free timeout detection, even in a slave-only implementation.
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Table 15.3. Timer Settings for Standard Baud Rates
Using an External 22.1184 MHz Oscillator

SILICON LABS

Frequency: 22.1184 MHz
Target Baud Rate | Oscilla- | Timer Clock | SCAL-SCAOQ | T1IM* Timer 1
Baud Rate % Error | tor Divide Source (pre-scale Reload Value
(bps) Factor select)* (hex)
230400 0.00% 96 SYSCLK XX 1 0xDO
115200 0.00% 192 SYSCLK XX 1 OxA0
57600 0.00% 384 SYSCLK XX 1 0x40
g J 28800 0.00% 768 SYSCLK /12 00 0 OXEO
i O 14400 0.00% 1536 SYSCLK /12 00 0 0xCO
d g 9600 0.00% 2304 SYSCLK /12 00 0 OxAO0
(] 2400 0.00% 9216 SYSCLK /48 10 0 OxAO0
% a 1200 0.00% 18432 SYSCLK /48 10 0 0x40
230400 0.00% 96 EXTCLK /8 11 0 OXFA
g S 115200 0.00% 192 EXTCLK /8 11 0 OxF4
i 8 57600 0.00% 384 EXTCLK /8 11 0 OXE8
d ‘_._5 28800 0.00% 768 EXTCLK /8 11 0 0xDO
"5 14400 0.00% 1536 EXTCLK /8 11 0 OxAO0
6 E 9600 0.00% 2304 EXTCLK /8 11 0 0x70
X = Don't care
*Note: SCA1-SCAO and T1M bit definitions can be found in Section 17.1.
Table 15.4. Timer Settings for Standard Baud Rates
Using an External 18.432 MHz Oscillator
Frequency: 18.432 MHz
_Target Baud Rate | Oscilla- | Timer Clock | SCAL-SCAO | T1M* Timer 1
Baud Rate % Error | tor Divide Source (pre-scale Reload
(bps) Factor select)* Value (hex)
230400 0.00% 80 SYSCLK XX 1 0xD8
115200 0.00% 160 SYSCLK XX 1 0xBO
57600 0.00% 320 SYSCLK XX 1 0x60
g % 28800 0.00% 640 SYSCLK /4 01 0 0xBO
i 9 14400 0.00% 1280 SYSCLK /4 01 0 0x60
d “ 9600 0.00% 1920 SYSCLK /12 00 0 0xBO
N o 2400 0.00% 7680 SYSCLK /48 10 0 0xBO
5) ai 1200 0.00% 15360 | SYSCLK/ 48 10 0 0x60
230400 0.00% 80 EXTCLK/ 8 11 0 OXFB
g S 115200 0.00% 160 EXTCLK /8 11 0 OxF6
;: 8 57600 0.00% 320 EXTCLK /8 11 0 OxEC
d E 28800 0.00% 640 EXTCLK /8 11 0 0xD8
N g 14400 0.00% 1280 EXTCLK /8 11 0 0xBO
o E 9600 0.00% 1020 | EXTCLK/8 11 0 0x88
X = Don't care
*Note: SCA1-SCAO and T1M bit definitions can be found in Section 17.1.
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SFR Definition 17.14. TMR3RLL: Timer 3 Reload Register Low Byte

R/W R/W R/W R/W R/W R/W R/W R/IW Reset Value
| | | | | | | | | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0x92

Bits 7-0: TMR3RLL: Timer 3 Reload Register Low Byte.
TMR3RLL holds the low byte of the reload value for Timer 3.

SFR Definition 17.15. TMR3RLH: Timer 3 Reload Register High Byte

RIW RIW RIW RIW RIW RIW RIW RIW Reset Value
| | | | | | | | | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0x93

Bits 7-0: TMR3RLH: Timer 3 Reload Register High Byte.
The TMR3RLH holds the high byte of the reload value for Timer 3.

SFR Definition 17.16. TMR3L: Timer 3 Low Byte

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
\ | \ \ | \ 00000000
Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0x94

Bits 7-0: TMR3L: Timer 3 Low Byte.
In 16-bit mode, the TMR3L register contains the low byte of the 16-bit Timer 3. In 8-bit mode,
TMR3L contains the 8-bit low byte timer value.

SFR Definition 17.17. TMR3H Timer 3 High Byte

R/W RIW R/W R/W R/W R/W R/W R/W Reset Value

\ | \ \ | \ 00000000

Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0x95

Bits 7-0: TMR3H: Timer 3 High Byte.
In 16-bit mode, the TMR3H register contains the high byte of the 16-bit Timer 3. In 8-bit
mode, TMR3H contains the 8-bit high byte timer value.
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18.2. Capture/Compare Modules

Each module can be configured to operate independently in one of six operation modes: Edge-triggered
Capture, Software Timer, High Speed Output, Frequency Output, 8-Bit Pulse Width Modulator, or 16-Bit
Pulse Width Modulator. Each module has Special Function Registers (SFRs) associated with it in the CIP-
51 system controller. These registers are used to exchange data with a module and configure the module's
mode of operation.

Table 18.2 summarizes the bit settings in the PCAOCPMn registers used to select the PCA capture/com-
pare module’'s operating modes. Setting the ECCFn bit in a PCAOCPMn register enables the module's
CCFn interrupt. Note: PCAQO interrupts must be globally enabled before individual CCFn interrupts are rec-
ognized. PCAOQ interrupts are globally enabled by setting the EA bit and the EPCAO bit to logic 1. See
Figure 18.3 for details on the PCA interrupt configuration.

Table 18.2. PCAOCPM Register Settings for PCA Capture/Compare Modules

PWM16 | ECOM | CAPP |CAPN| MAT | TOG | PWM | ECCF Operation Mode
X X 1 0 0 0 0 X Capture triggered by positive edge
on CEXn
X X 0 1 0 0 0 X Capture triggered by negative edge
on CEXn
X X 1 1 0 0 0 X Capture triggered by transition on
CEXn
X 1 0 0 1 0 0 X | Software Timer
X 1 0 0 1 1 0 X | High Speed Output
X 1 0 0 X 1 1 X Frequency Output
0 1 0 0 X 0 1 X 8-Bit Pulse Width Modulator
1 1 0 0 X 0 1 X 16-Bit Pulse Width Modulator
X =Don't Care
(forn=0to 4)
PCAOCPMn PCAOCN PCAOMD
P|E|C|C|M|T|P|E C|C| |C|C|C|C|C C| C|C|C|E
w|c|a|a|Alow|c| |FIR| |c|clc|clc 1p|p| [P[P|P|C
M[O[P[P[T|G|M|C F|F|F|F|F D|T|L| [S|S|S|F
1|M[P[N[n|n{n|F 4(3[2|1(0 L|E[C| [2]1|0
6[n{n|n n K
y v V.
Timer Overiow J oo
ECCFO
PO o -~ ) T e T he e
7 1 Decoder
ECCF1
B
Pehttosse =
ECCF2
BX
P liose -3
ECCF3
odule B 0
Pc}(\c’\ACFds)I ¢ o]
ECCF4
BX
PC/?C’\éFd@l ! oo;

Figure 18.3. PCA Interrupt Block Diagram
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18.2.3. High-Speed Output Mode

In High Speed Output mode, a module’s associated CEXn pin is toggled each time a match occurs
between the PCA Counter and the module's 16-bit capture/compare register (PCAOCPHn and
PCAOCPLnN) Setting the TOGn, MATn, and ECOMn bits in the PCAOCPMn register enables the High-

Speed Output mode.

Important Note About Capture/Compare Registers: When writing a 16-bit value to the PCAO Capture/
Compare registers, the low byte should always be written first. Writing to PCAOCPLn clears the ECOMn bit
to ‘0’; writing to PCAOCPHnN sets ECOMn to ‘1'.

Write to
PCAOCPLN

Reset

Write to
PCAOCPHN

x[cor=2=1

PCAOCPLN PCAOCPHnN

J U

Enabl

PCA
Timebase

16-bit Comparator

PCA Interrupt

-

PC.

AOCN

C
R

e Ne)

C|C|C
C
F
1

[=hileNe)

clc
FIF
3[2

Match

v

I

PCAOL PCAOH

0
o/cl

TOGn

Toggle

X

-

—

Figure 18.6. PCA High Speed Output Mode Diagram

0 |
—o/olcﬂh Crossbar :—‘XI Port I/O
|
|
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18.2.5. 8-Bit Pulse Width Modulator Mode

Each module can be used independently to generate a pulse width modulated (PWM) output on its associ-
ated CEXn pin. The frequency of the output is dependent on the timebase for the PCA counter/timer. The
duty cycle of the PWM output signal is varied using the module's PCAOCPLn capture/compare register.
When the value in the low byte of the PCA counter/timer (PCAOL) is equal to the value in PCAOCPLn, the
output on the CEXn pin will be set. When the count value in PCAOL overflows, the CEXn output will be
reset (see Figure 18.8). Also, when the counter/timer low byte (PCAOL) overflows from OxFF to 0x00,
PCAOCPLn is reloaded automatically with the value stored in the module’s capture/compare high byte
(PCAOCPHN) without software intervention. Setting the ECOMn and PWMn bits in the PCAOCPMn register
enables 8-Bit Pulse Width Modulator mode. The duty cycle for 8-Bit PWM Mode is given by Equation 18.2.

Important Note About Capture/Compare Registers: When writing a 16-bit value to the PCAO Capture/
Compare registers, the low byte should always be written first. Writing to PCAOCPLn clears the ECOMn bit
to ‘0’; writing to PCAOCPHnN sets ECOMn to ‘1'.

Equation 18.2. 8-Bit PWM Duty Cycle

o = (256—PCAOCPHN)
256

DutyCycl

Using Equation 18.2, the largest duty cycle is 100% (PCAOCPHn = 0), and the smallest duty cycle is
0.39% (PCAOCPHN = OxFF). A 0% duty cycle may be generated by clearing the ECOMn bit to ‘0’.

Write to

PCAOCPLn 0 PCAOCPHN
Reset
Write to ]
PCAOCPHN B €«
1
yPCAOCPMn
P|E|C|CM|T|P|E
\W[C|A[AJA|O|W|C
mlo|p|P|T|c|M[c PGP
1|IM[PIN|n|n[n|F
6[nIn[n n
n
0| 00x0 | x e |
Enable 8-bit match SET CEXn ! |
Comparator > S Q i Crossbar :—‘XI Port I/O
TT ’_> R CLR 6
PCA Timebase PCAOL
Overflow
Figure 18.8. PCA 8-Bit PWM Mode Diagram
®
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Table 18.3. Watchdog Timer Timeout Intervals?!

System Clock (Hz) PCAOCPL4 Timeout Interval (ms)
24,500,000 255 32.1
24,500,000 128 16.2
24,500,000 32 4.1
18,432,000 255 42.7
18,432,000 128 215
18,432,000 32 55
11,059,200 255 71.1
11,059,200 128 35.8
11,059,200 32 9.2
3,062,5002 255 257
3,062,500 128 129.5
3,062,5002 32 33.1

32,000 255 24576

32,000 128 12384

32,000 32 3168
Notes:

1. Assumes SYSCLK / 12 as the PCA clock source, and a PCAOL
value of 0x00 at the update time.
Internal oscillator reset frequency.

2.
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20. C2 Interface

C8051F31x devices include an on-chip Silicon Labs 2-Wire (C2) debug interface to allow Flash program-
ming and in-system debugging with the production part installed in the end application. The C2 interface
uses a clock signal (C2CK) and a bi-directional C2 data signal (C2D) to transfer information between the
device and a host system. See the C2 Interface Specification for details on the C2 protocol.

20.1. C2 Interface Registers

The following describes the C2 registers necessary to perform Flash programming through the C2 inter-
face. All C2 registers are accessed through the C2 interface as described in the C2 Interface Specification.

C2 Register Definition 20.1. C2ADD: C2 Address

Reset Value

| \ 00000000
Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0

Bits7—0: The C2ADD register is accessed via the C2 interface to select the target Data register for
C2 Data Read and Data Write commands.

Address Description
0x00 Selects the Device ID register for Data Read instructions
0x01 Selects the Revision ID register for Data Read instructions
Selects the C2 Flash Programming Control register for Data
0x02 o .
Read/Write instructions
Selects the C2 Flash Programming Data register for Data
0xB4 e .
Read/Write instructions

C2 Register Definition 20.2. DEVICEID: C2 Device ID

Reset Value
\ \ | \ \ | \ | 00001000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
This read-only register returns the 8-bit device ID: 0x08 (C8051F310/1/2/3/4/5/6/7).
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