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4.2.

Electrical Characteristics

Table 4.2. Global Electrical Characteristics
—40 to +85 °C, 25 MHz system clock unless otherwise specified. See "AN358: Optimizing Low Power Operation of the
‘FOxx" for details on how to achieve the supply current specifications listed in this table.

Parameter Conditions Min | Typ | Max | Units
Supply Voltage (Vpp) 1.8 2.4 3.6 \%
Minimum RAM Data not in 5|eep mode — 14 — \%
Retention Voltage! in sleep mode - 0.3 | 0.45
SYSCLK (System Clock)? 0 — | 25 MHz
TsysH (SYSCLK High Time) 18 — — ns
TsysL (SYSCLK Low Time) 18 — — ns
Specified Operating -40 — +85 °C
Temperature Range
Digital Supply Current—CPU Active (Normal Mode, fetching instructions from Flash)
Ipp > % ° Vpp = 1.8-3.6 V, F = 24.5 MHz — | 36 | 45 mA
(includes precision oscillator current)
Vpp =1.8-3.6 V, F =20 MHz — 3.1 — mA
(includes low power oscillator current)
VDD = 18 V, F=1MHz — 225 —_— l,lA
Vpp = 3.6 V, F =1 MHz — | 290 | — HA
(includes external oscillator/GPIO current)
Vpp = 1.8-3.6 V, F = 32.768 kHz — 84 | — HA
(includes SmaRTClock oscillator current)
lpp Frequency Vpp=18-36V,T=25°C,F<14MHz | — | 174 | — |pA/MHz
Sensitivityl 3 5 (Flash oneshot active, see Section 14.6)
Vpp=18-36V,T=25°C,F>14MHz | — | 88 | — |pA/MHz
(Flash oneshot bypassed, see Section
14.6)
) Rev. 1.2 49
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Figure 4.2. Idle Mode Current (External CMOS Clock)
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Table 4.5. Power Management Electrical Specifications
Vpp = 1.8 t0 3.6 V, —40 to +85 °C unless otherwise specified.

Parameter Conditions Min Typ Max Units
Idle Mode Wake-up Time 2 — 3 SYSCLKs
Suspend Mode Wake-up Time CLKDIV = 0x00 — 400 — ns

Low Power or Precision Osc.

Sleep Mode Wake-up Time — 2 — us

Table 4.6. Flash Electrical Characteristics
Vpp = 1.8 t0 3.6 V, —40 to +85 °C unless otherwise specified.

Parameter Conditions Min Typ Max Units
Flash Size C8051F980/1/6/7, C8051F990/1/6/7 | 8192 — — bytes
C8051F982/3/8/9 4096 — — bytes
C8051F985 2048 — — bytes
Endurance 20 k 100k — Erecl:syecll\évsrite
Erase Cycle Time 28 32 36 ms
Write Cycle Time 57 64 71 us

Table 4.7. Internal Precision Oscillator Electrical Characteristics
Vpp = 1.810 3.6 V; Ty = —40 to +85 °C unless otherwise specified; Using factory-calibrated settings.

Parameter Conditions Min Typ Max Units
. —40 to +85 °C,
Oscillator Frequency Vpp = 1.8-3.6 V 24 24.5 25 MHz
Oscillator Supply Current 25 °C;includes biascurrent | 300* . A
(from Vpp) of 90-100 pA H

*Note: Does not include clock divider or clock tree supply current.

Table 4.8. Internal Low-Power Oscillator Electrical Characteristics
Vpp = 1.810 3.6 V; Ty =—40 to +85 °C unless otherwise specified; Using factory-calibrated settings.

Parameter Conditions Min Typ Max Units

. —40 to +85 °C,
Oscillator Frequency Vop = 1.8-3.6 V 18 20 22 MHz

. 25°C
Oscillator Supply Current

PPy No separate bias current — 100* — HA
(from Vpp) X
required

*Note: Does not include clock divider or clock tree supply current.
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Table 4.9. SmaRTClock Characteristics
Vpp = 1.81t0 3.6 V; Ty =40 to +85 °C unless otherwise specified; Using factory-calibrated settings.

Parameter Conditions Min Typ Max Units

Oscillator Frequency (LFO) 13.1 16.4 19.7 kHz

Table 4.10. ADCO Electrical Characteristics
Vpp =1.8t0 3.6 V, VREF = 1.65 V (REFSL[1:0] = 11), —40 to +85 °C unless otherwise specified.

Parameter | Conditions | Min | Typ | Max | Units
DC Accuracy
Resolution 12-bit mode 12 bits
10-bit mode 10
Integral Nonlinearit 12-bit mode* o *1 *1.5 LSB
g y 10-bit mode — | 05 | 1
Differential Nonlinearity 12-bit mode?! — +0.8 +1 LSB
(Guaranteed Monotonic) 10-bit mode — +0.5 +1
12-bit mode — +<1 +2 LSB
Offset Error 10-bit mode — +<1 12
12-bit mode? — *1 +4 LSB
Full Scale Error 10-bit mode — 1 2.5

Dynamic performance (10 kHz sine-wave single-ended input, 1 dB below Full Scale, maximum
sampling rate)

Si I-to-Noise Plus Distortion? 12-bit mode 62 65 — dB
ignal-to-Noise Plus Distortion 10-bit mode 54 58 .
S| I-to-Distortion? 12-bit mode — 76 — dB
'ghal-to-Listortion 10-bit mode — 73 —
Souri E D i R 3 12-bit mode — 82 — dB
purious-Free Dynamic Range 10-bit mode . 75 .
Conversion Rate
. Normal Power Mode — — 8.33 MHz
SAR Conversion Clock Low Power Mode o o 44
. . . 10-bit Mode 13 — — clocks
Conversion Time in SAR Clocks 8-bit Mode 1 o o
Initial Acquisition 15 — — us
Track/Hold Acquisition Time Subsequent Acquisitions (DC 11 _ .
input, burst mode)
12-bit mode — — 75 ksps
Throughput Rate 10-bit mode . - 300

1. INL and DNL specifications for 12-bit mode do not include the first or last four ADC codes.
2. The maximum code in 12-bit mode is OxFFFC. The Full Scale Error is referenced from the maximum code.
3. Performance in 8-bit mode is similar to 10-bit mode.

Rev. 1.2
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Table 4.10. ADCO Electrical Characteristics (Continued)
Vpp =1.8t0 3.6V, VREF = 1.65 V (REFSL[1:0] = 11), —40 to +85 °C unless otherwise specified.

Parameter | Conditions [ Min | Typ [ Max | Units
Analog Inputs

ADC Input Voltage Range Single Ended (AIN+ — GND) 0 — VREF \%
Absolute Pin Voltage with respect Single Ended 0 — VDD \V;
to GND

. . 1x Gain — 16 — pF
Sampling Capacitance 0.5x Gain 13
Input Multiplexer Impedance — 5 — kQ

Power Specifications

Normal Power Mode:

Conversion Mode (300 ksps) — 650 — HA
Power Supply Current Tracking Mode (0 ksps) — 740 —
(Vpp supplied to ADCO) Low Power Mode:
Conversion Mode (150 ksps) — 370 —
Tracking Mode (0 ksps) — 400 —
o Internal High Speed VREF — 67 — dB
Power Supply Rejection External VREF o 74 o

1. INL and DNL specifications for 12-bit mode do not include the first or last four ADC codes.
2. The maximum code in 12-bit mode is OxFFFC. The Full Scale Error is referenced from the maximum code.
3. Performance in 8-bit mode is similar to 10-bit mode.

Table 4.11. Temperature Sensor Electrical Characteristics
Vpp = 1.8 t0 3.6 V, —40 to +85 °C unless otherwise specified.

Parameter Conditions Min Typ Max Units
Linearity — +1 — °C
Slope — 3.40 — mV/°C
Slope Error* — 40 — pv/eC
Offset Temp =25°C — 1025 — mV
Offset Error* Temp =25°C — 18 — mV
Temperature Sensor Turn-On — 1.7 — us
Time
Supply Current — 35 — LA

*Note: Represents one standard deviation from the mean.

60 Rev. 1.2
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SFR Definition 5.4. ADCOPWR: ADCO Burst Mode Power-Up Time

Bit 7 6 5 4 3 2 1 0
Name | ADOLPM ADOPWRJ3:0]
Type R/W R R R RIW
Reset 0 0 0 0 1 1 1 1
SFR Page = All; SFR Address = 0xBB
Bit Name Function
7 ADOLPM ADCO Low Power Mode Enable.
Enables Low Power Mode Operation.
0: Low Power Mode disabled.
1: Low Power Mode enabled.
6:4 Unused Read = 0000b; Write = Don’t Care.
3:0 | ADOPWR[3:0] | ADCO Burst Mode Power-Up Time.

Sets the time delay required for ADCO to power up from a low power state.
For BURSTEN = 0:
ADCO power state controlled by ADOEN.
For BURSTEN =1 and ADOEN = 1:
ADCO remains enabled and does not enter a low power state after
all conversions are complete.
Conversions can begin immediately following the start-of-conversion signal.
For BURSTEN = 1 and ADOEN = 0:
ADCO enters a low power state after all conversions are complete.
Conversions can begin a programmed delay after the start-of-conversion signal.

The ADCO Burst Mode Power-Up time is programmed according to the following
equation:

ADOPWR = 1Startup_,
o 400ns

Tstartup = (ADOPWR + 1)400ns

Note: Setting ADOPWR to 0x04 provides a typical tracking time of 2 us for the first sample
taken after the start of conversion.

SILICON LABS
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5.8.1. Calibration

The uncalibrated temperature sensor output is extremely linear and suitable for relative temperature mea-
surements (see Table 4.11 for linearity specifications). For absolute temperature measurements, offset
and/or gain calibration is recommended. Typically a 1-point (offset) calibration includes the following steps:

1. Control/measure the ambient temperature (this temperature must be known).

2. Power the device, and delay for a few seconds to allow for self-heating.

3. Perform an ADC conversion with the temperature sensor selected as the positive input and
GND selected as the negative input.

4. Calculate the offset characteristics, and store this value in non-volatile memory for use with
subsequent temperature sensor measurements.

Figure 5.9 shows the typical temperature sensor error assuming a 1-point calibration at 25 °C. Parame-
ters that affect ADC measurement, in particular the voltage reference value, will also affect tem-
perature measurement.

A single-point offset measurement of the temperature sensor is performed on each device during produc-
tion test. The measurement is performed at 25 °C £5 °C, using the ADC with the internal high speed refer-
ence buffer selected as the Voltage Reference. The direct ADC result of the measurement is stored in the
SFR registers TOFFH and TOFFL, shown in SFR Definition 5.13 and SFR Definition 5.14.
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Figure 5.9. Temperature Sensor Error with 1-Point Calibration (Vggg = 1.65 V)
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SFR Definition 8.3. CSODH: Capacitive Sense Data High Byte

Bit 7 6 5 4 3
Name CSODH]J7:0]
Type R R R R R
Reset 0 0 0 0 0
SFR Page = 0x0; SFR Address = OXEE
Bit Name Description
7.0 CSODH CSO0 Data High Byte.

Stores the high byte of the last completed 16-bit Capacitive Sense conversion.

SFR Definition 8.4. CSODL: Capacitive Sense Data Low Byte

Bit 7 6 5 4 3
Name CSODL[7:0]
Type R R R R R
Reset 0 0 0 0 0
SFR Page = 0x0; SFR Address = OXED
Bit Name Description
7:0 CSODL CSO0 Data Low Byte.

Stores the low byte of the last completed 16-bit Capacitive Sense conversion.

SILICON LABS
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SFR Definition 8.13. CSOMD3: Capacitive Sense Mode 3

Bit 7 6 5 4 3 2 1 0
Name CSORP[1:0] CSOLP[2:0]
Type | RW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR Page = 0xF; SFR Address = 0xF3

Bit

Name

Description

75

Unused

Read = 000b; Write = Don't care

4:3

CSORP[1:0]

CS0 Ramp Selection.

These bits are used to compensate CSO0 conversions for circuits requiring slower
ramp times. For most touch-sensitive switches, the default (fastest) value is suffi-
cient. See the discussion in Section 8.13 for more information.

00: Ramp time is less than 1.5 ps.

01: Ramp time is between 1.5 ps and 3 ps.
10: Ramp time is between 3 ps and 6 ps.
11: Ramp time is greater than 6 ps.

2:0

CSOLP[2:0]

CSO Low Pass Filter Selection.
These bits set the internal corner frequency of the CSO low-pass filter. Higher val-
ues of CSOLP result in a lower internal corner frequency.

For most touch-sensitive switches, the default setting of 000b should be used. If

the CSORP bits are adjusted from their default value, the CSOLP bits should nor-
mally be set to 001b. Settings higher than 001b will result in attenuated readings
from the CSO module and should be used only under special circumstances. See
the discussion in Section 8.13 for more information.

SILICON LABS
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Table 9.1. CIP-51 Instruction Set Summary

Mnemonic Description Bytes Clock
Cycles
Arithmetic Operations
ADD A, Rn Add register to A 1 1
ADD A, direct Add direct byte to A 2 2
ADD A, @RI Add indirect RAM to A 1 2
ADD A, #data Add immediate to A 2 2
ADDC A, Rn Add register to A with carry 1 1
ADDC A, direct Add direct byte to A with carry 2 2
ADDC A, @Ri Add indirect RAM to A with carry 1 2
ADDC A, #data Add immediate to A with carry 2 2
SUBB A, Rn Subtract register from A with borrow 1 1
SUBB A, direct Subtract direct byte from A with borrow 2 2
SUBB A, @Ri Subtract indirect RAM from A with borrow 1 2
SUBB A, #data Subtract immediate from A with borrow 2 2
INC A Increment A 1 1
INC Rn Increment register 1 1
INC direct Increment direct byte 2 2
INC @RI Increment indirect RAM 1 2
DEC A Decrement A 1 1
DEC Rn Decrement register 1 1
DEC direct Decrement direct byte 2 2
DEC @RI Decrement indirect RAM 1 2
INC DPTR Increment Data Pointer 1 1
MUL AB Multiply A and B 1 4
DIV AB Divide A by B 1 8
DA A Decimal adjust A 1 1
Logical Operations

ANL A, Rn AND Register to A 1 1
ANL A, direct AND direct byte to A 2 2
ANL A, @RI AND indirect RAM to A 1 2
ANL A, #data AND immediate to A 2 2
ANL direct, A AND A to direct byte 2 2
ANL direct, #data AND immediate to direct byte 3 3
ORL A, Rn OR Register to A 1 1
ORL A, direct OR direct byte to A 2 2
ORL A, @RI OR indirect RAM to A 1 2
ORL A, #data OR immediate to A 2 2
ORL direct, A OR A to direct byte 2 2
ORL direct, #data OR immediate to direct byte 3 3
XRL A, Rn Exclusive-OR Register to A 1 1
XRL A, direct Exclusive-OR direct byte to A 2 2
XRL A, @RI Exclusive-OR indirect RAM to A 1 2
XRL A, #data Exclusive-OR immediate to A 2 2
XRL direct, A Exclusive-OR A to direct byte 2 2

3 3

XRL direct, #data

Exclusive-OR immediate to direct byte

121
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SFR Definition 13.5. EIE2: Extended Interrupt Enable 2

Bit 7 6 5 4 3 2 1 0
Name ECSEOS | ECSDC | ECSCPT ERTCOF | EMAT | EWARN
Type | R/W RIW RIW RIW R RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR Page = All;SFR Address = OxE7

Bit

Name

Function

7

Unused

Read = 0b. Write = Don't care.

6

ECSEOS

Enable Capacitive Sense End of Scan Interrupt.
0: Disable Capacitive Sense End of Scan interrupt.
1: Enable interrupt requests generated by CSOEQOS.

ECSDC

Enable Capacitive Sense Digital Comparator Interrupt.
0: Disable Capacitive Sense Digital Comparator interrupt.
1: Enable interrupt requests generated by CSOCMPF.

ECSCPT

Enable Capacitive Sense Conversion Complete Interrupt.
0: Disable Capacitive Sense Conversion Complete interrupt.
1. Enable interrupt requests generated by CSOINT.

Unused

Read = Ob. Write = Don’t care.

ERTCOF

Enable SmaRTClock Oscillator Fail Interrupt.

This bit sets the masking of the SmaRTClock Alarm interrupt.
0: Disable SmaRTClock Alarm interrupts.

1: Enable interrupt requests generated by SmaRTClock Alarm.

EMAT

Enable Port Match Interrupts.

This bit sets the masking of the Port Match Event interrupt.
0: Disable all Port Match interrupts.

1: Enable interrupt requests generated by a Port Match.

EWARN

Enable Supply Monitor Early Warning Interrupt.

This bit sets the masking of the Supply Monitor Early Warning interrupt.

0: Disable the Supply Monitor Early Warning interrupt.
1: Enable interrupt requests generated by the Supply Monitor.

146
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SFR Definition 15.1. PMUOCF: Power Management Unit Configuration®-2-3

Bit 7 6 5 4 3 2 1 0
Name | SLEEP | SUSPEND | CLEAR RSTWK | RTCFWK | RTCAWK | PMATWK | CPTOWK
Type w w w R R/W R/W R/W R/W
Reset 0 0 0 Varies Varies Varies Varies Varies

SFR Page = 0x0; SFR Address = 0xB5
Bit Name Description Write Read
7 SLEEP Sleep Mode Select Writing 1 places the N/A
device in Sleep Mode.
6 SUSPEND Suspend Mode Select Writing 1 pIaces the N/A
device in Suspend Mode.
5 CLEAR | wake-up Flag Clear Writing 1 clears all wake- | N/A
up flags.

4 RSTWK Reset Pin Wake_up F|ag N/A Settolifa g||tCh rﬁ

been detected on RST.

3 RTCFWK |smaRTClock Oscillator |0: Disable wake-up on Set to 1 if the SmaRT-

Fail Wake-up Source SmaRTClock Osc. Fail. Clock Oscillator has failed.
Enable and Flag 1: Enable wake-up on
SmaRTClock Osc. Fail.
2 RTCAWK |smaRTClock Alarm 0: Disable wake-up on Setto 1 if a SmaRTClock
Wake-up Source Enable |SmaRTClock Alarm. Alarm has occurred.
and Flag 1: Enable wake-up on
SmaRTClock Alarm.
1 PMATWK | port Match Wake-up 0: Disable wake-up on Set to 1 if a Port Match
Source Enable and Flag |Port Match Event. Event has occurred.
1: Enable wake-up on
Port Match Event.
0 CPTOWK | Comparator0 Wake-up 0: Disable wake-up on Set to 1 if ComparatorO
Source Enable and Flag |Comparator0 rising edge. |rising edge caused the last
1: Enable wake-up on wake-up.
ComparatorO rising edge.
Notes:

1. Read-modify-write operations (ORL, ANL, etc.) should not be used on this register. Wake-up sources must
be re-enabled each time the SLEEP or SUSPEND bits are written to 1.
The Low Power Internal Oscillator cannot be disabled and the MCU cannot be placed in Suspend or Sleep

Mode if any wake-up flags are set to 1. Software should clear all wake-up sources after each reset and after
each wake-up from Suspend or Sleep Modes.
PMUO requires two system clocks to update the wake-up source flags after waking from Suspend mode. The
wake-up source flags will read ‘0’ during the first two system clocks following the wake from Suspend mode.

2.

168
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22.4.3. Hardware Slave Address Recognition

The SMBus hardware has the capability to automatically recognize incoming slave addresses and send an
ACK without software intervention. Automatic slave address recognition is enabled by setting the EHACK
bit in register SMBOADM to 1. This will enable both automatic slave address recognition and automatic
hardware ACK generation for received bytes (as a master or slave). More detail on automatic hardware
ACK generation can be found in Section 22.4.2.2.

The registers used to define which address(es) are recognized by the hardware are the SMBus Slave
Address register (SFR Definition 22.3) and the SMBus Slave Address Mask register (SFR Definition 22.4).
A single address or range of addresses (including the General Call Address 0x00) can be specified using
these two registers. The most-significant seven bits of the two registers are used to define which
addresses will be ACKed. A 1 in bit positions of the slave address mask SLVM[6:0] enable a comparison
between the received slave address and the hardware’s slave address SLV[6:0] for those bits. A 0 in a bit
of the slave address mask means that bit will be treated as a “don’t care” for comparison purposes. In this
case, either a 1 or a 0 value are acceptable on the incoming slave address. Additionally, if the GC bit in
register SMBOADR is set to 1, hardware will recognize the General Call Address (0x00). Table 22.4 shows
some example parameter settings and the slave addresses that will be recognized by hardware under
those conditions.

Table 22.4. Hardware Address Recognition Examples (EHACK =1)

Hardware Slave Address |Slave Address Mask GC bit |Slave Addresses Recognized by
SLV[6:0] SLVM[6:0] Hardware
0x34 Ox7F 0 0x34
0x34 Ox7F 1 0x34, 0x00 (General Call)
0x34 OX7E 0 0x34, 0x35
0x34 Ox7E 1 0x34, 0x35, 0x00 (General Call)
0x70 0x73 0 0x70, 0x74, 0x78, 0x7C
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Table 23.1. Timer Settings for Standard Baud Rates

Using The Internal 24.5 MHz Oscillator

Erequency: 24.5 MHz
Target | Baud Rate | Oscilla- | Timer Clock | SCA1-SCAO | TimL]| Timer 1
Baud Rate % Error |torDivide Source (pre-scale Reload
(bps) Factor select)! 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
g G 28800 -0.32% 848 SYSCLK/4 01 0 0x96
i 3 14400 0.15% 1704 SYSCLK/12 00 0 0xB9
oS 9600 -0.32% 2544 SYSCLK/12 00 0 0x96
Ng 2400 -0.32% 10176 SYSCLK/48 10 0 0x96
% = 1200 0.15% 20448 SYSCLK/48 10 0 0x2B
Notes:
1. SCA1-SCAO and T1M bit definitions can be found in Section 25.1.
2. X=Don't care.
Table 23.2. Timer Settings for Standard Baud Rates
Using an External 22.1184 MHz Oscillator
Frequency: 22.1184 MHz
[ Target | Baud Rate | Oscilla- | Timer Clock | SCAI-SCAO | TiML| Timer 1
Baud Rate % Error | tor Divide Source (pre-scale Reload
(bps) Factor select)l Value (hex)
230400 0.00% 96 SYSCLK XX2 1 0xDO
115200 0.00% 192 SYSCLK XX 1 0xA0
57600 0.00% 384 SYSCLK XX 1 0x40
g g 28800 0.00% 768 SYSCLK /12 00 0 OxEO
i O 14400 0.00% 1536 SYSCLK /12 00 0 0xCO0
s 9600 0.00% 2304 SYSCLK /12 00 0 OxAO0
8 o 2400 0.00% 9216 SYSCLK /48 10 0 OxAO0
<>/_) n 1200 0.00% 18432 |SYSCLK /48 10 0 0x40
230400 0.00% 96 EXTCLK/8 11 0 OXFA
g G 115200 0.00% 192 EXTCLK /8 11 0 O0xF4
i 8 57600 0.00% 384 EXTCLK /8 11 0 OxE8
a T 28800 0.00% 768 EXTCLK /8 11 0 0xDO
nEg 14400 0.00% 1536 EXTCLK /8 11 0 O0xAO0
<>/_) E 9600 0.00% 2304 EXTCLK /8 11 0 0x70
Notes:
1. SCA1-SCAO0 and T1M bit definitions can be found in Section 25.1.
2. X=Don't care.
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26.3.1. 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
PCAOCPHnN). The CAPPn and CAPNn bits in the PCAOCPMn register are used to select the type of
transition 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
service 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
falling-edge caused the capture.

PCA Interrupt

PCAOCPMn
PIE[CICIM[TIPIE PCAOCN
WC|A[A|AlowWC C|C C[c|C
Mlo|P|P[T|G|M|C FR C[c|C
1{M|P|N|n|n|n|F FIF[F
6|n|n|n n 2|1/0
n

X X 000 x

g PCAOCPLN PCAOCPHN
0 | ¢

Tt ! _/_ o/01 ﬁ
Port I/O |X’——: Crossbar 1-CEX I Capturg, >
I I o/0 Z Z
At ; | |

PCAOL PCAOH

______ -4

PCA
Timebase

Figure 26.4. 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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26.3.3. 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). When a match 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 service routine, and must be
cleared by software. Setting the TOGn, MATn, and ECOMn bits in the PCAOCPMn register enables the
High-Speed Output mode. If ECOMn is cleared, the associated pin will retain its state, and not toggle on
the next match event.

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
ECOMRN bit to 0; writing to PCAOCPHnN sets ECOMn to 1.

Write to
PCAOCPLN

Reset

_ {PCAOCPMn
Write to
PCAOCPHN PIE(CICIMIT|P|E
wc|A[a[alojwc
M|O|P|P|T|GIM|C
1|M[P|N|n|n|n|F
6[n[n|n n
n
x [ 00 0 x
L PCA Interrupt
PCAOCN

C|C C|C|C

PCAOCPLN PCAOCPHN FIR c[c|C

F|F|F

2|1|0

7'y
0
Enable,, 16-bit Comparator Match /cl
TOGn
Toggle ¢ . === :
CEXn |
. X: —o/1 ! Crossbar :—|X| Port I/O
PCAOL PCAOH |  —— e 4

Timebase

Figure 26.6. PCA High-Speed Output Mode Diagram

26.3.4. Frequency Output Mode

Frequency Output Mode produces a programmable-frequency square wave on the module’s associated
CEXn pin. The capture/compare module high byte holds the number of PCA clocks to count before the
output is toggled. The frequency of the square wave is then defined by Equation 26.1.

E — I:PCA
CEXn ™ 2 % PCAOCPHnN

Note: A value of 0x00 in the PCAOCPHNn register is equal to 256 for this equation.

Equation 26.1. Square Wave Frequency Output

306 Rev. 1.2

SILICON LABS



C8051F99x-C8051F98x

SFR Definition 26.2. PCAOMD: PCA Mode

Bit 7 6 5 4 3 2 1 0
Name CIDL WDTE WDLCK CPS2 CPS1 CPSO ECF
Type R/W R/W R/W R R/W R/W R/W R/W
Reset 0 1 0 0 0 0 0 0

SFR Page = 0x0; SFR Address = 0xD9

Bit Name Function

7 CIDL PCA Counter/Timer Idle Control.
Specifies PCA behavior when CPU is in Idle Mode.
0: PCA continues to function normally while the system controller is in Idle Mode.
1: PCA operation is suspended while the system controller is in Idle Mode.

6 WDTE |Watchdog Timer Enable.
If this bit is set, PCA Module 2 is used as the watchdog timer.
0: Watchdog Timer disabled.
1: PCA Module 2 enabled as Watchdog Timer.
5 WDLCK |Watchdog Timer Lock.
This bit locks/unlocks the Watchdog Timer Enable. When WDLCK is set, the Watchdog
Timer may not be disabled until the next system reset.
0: Watchdog Timer Enable unlocked.
1: Watchdog Timer Enable locked.

4 Unused |Read = 0b, Write = don't care.

3:1 | CPS[2:0] |PCA Counter/Timer Pulse Select.
These bits select the timebase source for the PCA counter
000: System clock divided by 12
001: System clock divided by 4
010: Timer 0 overflow
011: High-to-low transitions on ECI (max rate = system clock divided by 4)
100: System clock
101: External clock divided by 8 (synchronized with the system clock)
110: SmaRTClock divided by 8 (synchronized with the system clock)
111: Reserved

0 ECF PCA Counter/Timer Overflow Interrupt Enable.
This bit sets the masking of the PCA Counter/Timer Overflow (CF) interrupt.
0: Disable the CF interrupt.
1: Enable a PCA Counter/Timer Overflow interrupt request when CF (PCAOCN.7) is
set.

Note: When the WDTE bit is set to 1, the other bits in the PCAOMD register cannot be modified. To change the
contents of the PCAOMD register, the Watchdog Timer must first be disabled.
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SFR Definition 26.5. PCAOL: PCA Counter/Timer Low Byte

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

SFR Page = 0x0; SFR Address = OxF9
Bit Name Function

7:0 | PCAOQ[7:0] |PCA Counter/Timer Low Byte.
The PCAOL register holds the low byte (LSB) of the 16-bit PCA Counter/Timer.

Note: When the WDTE bit is set to 1, the PCAOL register cannot be modified by software. To change the contents of
the PCAOL register, the Watchdog Timer must first be disabled.

SFR Definition 26.6. PCAOH: PCA Counter/Timer High Byte

Bit 7 6 5 4 3 2 1 0
Name PCAO[15:8]
Type | RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR Page = 0x0; SFR Address = OxFA
Bit Name Function

7:0 | PCAQ[15:8] | PCA Counter/Timer High Byte.

The PCAOH register holds the high byte (MSB) of the 16-bit PCA Counter/Timer.
Reads of this register will read the contents of a “snapshot” register, whose contents
are updated only when the contents of PCAOL are read (see Section 26.1).

Note: When the WDTE bit is set to 1, the PCAOH register cannot be modified by software. To change the contents of
the PCAOH register, the Watchdog Timer must first be disabled.
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C2 Register Definition 27.2. DEVICEID: C2 Device ID

Bit 7 6 5 4 3 2 1 0
Name DEVICEID[7:0]
Type R/W
Reset 0 0 0 1 0 1 0 0
C2 Address: 0x00
Bit Name Function
7:0 | DEVICEID[7:0] | Device ID.
This read-only register returns the 8-bit device ID:
0x25.
C2 Register Definition 27.3. REVID: C2 Revision ID
Bit 7 6 5 4 3 2 1 0
Name REVID[7:0]
Type RIW
Reset | Varies Varies Varies Varies Varies Varies Varies Varies
C2 Address: 0x01
Bit Name Function
7:0 | REVID[7:0] |Revision ID.

This read-only register returns the 8-bit revision ID. For example: 0x00 = Revision A,

0x01 = Revision B, 0x02 = Revision C.
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