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Table 3.1. Pin Definitions for the C8051F96x (Continued)

Pin Numbers I
Name Type |Description
DQFN76| TQFP80| QFN40
P6.2 B12 35 D I/O or |Port 6.2. See Port I/O Section for a complete
AIn |description.

LCD26 AO
LCD Segment Pin 26

P6.3 B11 33 D I/O or |Port 6.3. See Port I/O Section for a complete
AIn |description.

LCD27 AO
LCD Segment Pin 27

P6.4 B10 29 D I/O or |Port 6.4. See Port I/O Section for a complete
AIn |description.

LCD28 AO
LCD Segment Pin 28

P6.5 B9 27 D I/O or |Port 6.5. See Port I/O Section for a complete
Aln |description.

LCD29 AO
LCD Segment Pin 29

P6.6 B8 25 D I/O or |Port 6.6. See Port I/O Section for a complete
AIn |description.

LCD30 AO
LCD Segment Pin 30

P6.7 D2 18 D I/O or |Port 6.7. See Port I/O Section for a complete
A In |description.

LCD31 AO

LCD Segment Pin 31

42 Rev. 1.0
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Table 4.12. ADCO Electrical Characteristics (Continued)
Vpar = 1.81t0 3.8 V, 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 .

to GND Single Ended 0 — VBaT \Y,
. . 1x Gain 16

Sampling Capacitance 0.5x Gain — 13 — pF

Input Multiplexer Impedance — 5 — kQ

Power Specifications

Normal Power Mode:

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

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 4.13. Temperature Sensor Electrical Characteristics
Vgt = 1.8 10 3.8 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
Time o L7 o HS
Supply Current — 35 — HA

*Note: Represents one standard deviation from the mean.
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The 16-bit C8051F96x CRC algorithm can be described by the following code:

unsi gned short Updat eCRC (unsi gned short CRC acc, unsigned char CRC_i nput)
{

unsi gned char i; /1 1 oop counter
#defi ne POLY 0x1021

/'l Create the CRC "dividend" for polynonial arithnmetic (binary arithmetic
/1l with no carries)
CRC acc = CRC acc ™ (CRC.input << 8);

/1 "Divide" the poly into the dividend using CRC XOR subtraction
/1 CRC_acc holds the "remai nder" of each divide

/1

/1 Only conplete this division for 8 bits since input is 1 byte
for (i =0; i <8; i++)

{
/1 Check if the MSB is set (if MSBis 1, then the PCLY can "divide"
/1 into the "dividend")
if ((CRC_acc & 0x8000) == 0x8000)
{
/1 if so, shift the CRC value, and XOR "subtract" the poly
CRC acc = CRC acc << 1;
CRC _acc "= PQLY;
}
el se
/1 if not, just shift the CRC val ue
CRC acc = CRC acc << 1;
}
}

/1 Return the final renmainder (CRC val ue)
return CRC acc;

}

The following table lists several input values and the associated outputs using the 16-bit C8051F96x CRC
algorithm:

Table 12.1. Example 16-bit CRC Outputs

Input Output
0x63 0xBD35
0x8C OxB1F4
0x7D Ox4ECA
OxAA, 0xBB, 0xCC 0x6CF6
0x00, 0x00, OxAA, 0xBB, OxCC 0xB166
161 Rev. 1.0 )
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13.2. Endianness

The CRC1 module is optimized to process big endian data. Data written to the CRC1IN SFR should be in
the normal bit order with the most significant bit stored in bit 7 and the least significant bit stored in bit 0.
The input data is shifted left into the CRC engine. The CRC1 module will process one byte at a time and
update the results for each byte. When used with the DMA, the first byte to be written should be stored in
the lowest address.

Some communications systems may transmit data least significant bit first and may require calculation of a
CRC in the transmission bit order. In this case, the bits must be flipped, using the CRCOFLIP SFR, before
writing to the CRC1IN SFR. The final 16-bit result may be flipped using the flip bit in the CRC1CN SFR.
Note that the polynomial is always written in big endian bit order.

169 Rev. 1.0
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Figure 16.1. SFR Page Stack

Automatic hardware preserving and restoring 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 disabled in software.

A summary of the SFR locations (address and SFR page) are provided in Table 16.3 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. Certain SFRs are accessible from ALL SFR pages, and are denoted by the “(ALL PAGES)”
designation. For example, the Port I/O registers PO, P1, P2, and P3 all have the “(ALL PAGES)” designa-
tion, indicating these SFRs are accessible from all SFR pages regardless of the SFRPAGE register value.

217 Rev. 1.0
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Table 16.3. Special Function Registers

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

Register Address | SFR Page Description Page
ADCOAC OxBA 0x0 ADCO Accumulator Configuration 88
ADCOCF 0xBC 0x0 ADCO Configuration 87
ADCOCN OXE8 All pages | ADCO Control 86
ADCOGTH 0xC4 0x0 ADCO Greater-Than Compare High 92
ADCOGTL 0xC3 0x0 ADCO Greater-Than Compare Low 92
ADCOH OxBE 0x0 ADCO High 91
ADCOL OxBD 0x0 ADCO Low 91
ADCOLTH 0xC6 0x0 ADCO Less-Than Compare Word High 93
ADCOLTL 0xC5 0x0 ADCO Less-Than Compare Word Low 93
ADCOMX 0xBB 0x0 ADCO MUX 96
ADCOPWR O0xBA OxF ADCO Burst Mode Power-Up Time 89
ADCOTK 0xBB OxF ADCO Tracking Control 90
AESOBCFG OxE9 0x2 AESO Block Configuration 202
AESOBIN OXEB 0x2 AESO Block Input 204
AESODCFG OxEA 0x2 AESO Data Configuration 203
AESOKIN OXED 0x2  |AESO Key Input 205
AESOXIN OXEC 0x2 | AESO XOR Input 205
AESOYOUT OxF5 0x2 AES Y Out 206
CKCON Ox8E 0x0  |Clock Control 445
CLKMODE OxFD OxF Clock Mode 262
CLKSEL OxA9 0x0 and | Clock Select 291
OxF
CPTOCN 0x9B 0x0 Comparator0 Control 108
CPTOMD 0x9D 0x0 ComparatorO Mode Selection 109
CPTOMX Ox9F 0x0 Comparator0 Mux Selection 113
CPTICN 0X9A 0x0 Comparatorl Control 110
CPT1MD 0x9C 0x0 Comparatorl Mode Selection 111
CPT1MX OX9E 0x0 Comparatorl Mux Selection 114
CRCOAUTO 0x96 OxF CRCO Automatic Control 166
CRCOCNT 0x97 OxF CRCO Automatic Flash Sector Count 166
CRCOCN 0x92 OxF | CRCO Control 164
CRCODAT 0x91 OxF CRCO Data 165
CRCOFLIP 0x94 OxF CRCO Flip 167
CRCOIN 0x93 OxF CRCO Input 165
) Rev. 1.0 224
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SFR Definition 19.2. PCLKEN: Peripheral Clock Enable

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

SFR Page = OxF; SFR Address = OXxFE

Bit

Name

Function

74

Unused

Read = Ob; Write = don't care.

3

PCLKEN3

Clock Enable Controls for Peripherals in Low Power Idle Mode.
0: Disable clocks to the SmaRTClock, Pulse Counter, and PMUO in Low Power Idle
Mode.

1: Enable clocks to the SmaRTClock, Pulse Counter, and PMUO in Low Power Idle
Mode.

PCLKEN2

Clock Enable Controls for Peripherals in Low Power Idle Mode.
0: Disable clocks to Timer O, Timer 1, Timer 2, and CRCO in Low Power Idle Mode.
1: Enable clocks to Timer O, Timer 1, Timer 2, and CRCO in Low Power Idle Mode.

PCLKEN1

Clock Enable Controls for Peripherals in Low Power Idle Mode.
0: Disableclocks to ADCO and PCAO in Low Power Idle Mode.
1: Enable clocks to ADCO and PCAO in Low Power Idle Mode.

PCLKENO

Clock Enable Controls for Peripherals in Low Power Idle Mode.
0: Disable clocks to UARTO, Timer 3, SPI0, and the SMBus in Low Power ldle Mode.
1: Enable clocks to UARTO, Timer 3, SPIO, and the SMBus in Low Power Idle Mode.

SILICON LABS
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23.4. Special Function Registers for Selecting and Configuring the System Clock

The clocking sources on C8051F96x devices are enabled and configured using the OSCICN, OSCICL,
OSCXCN and the SmaRTClock internal registers. See Section “24. SmaRTClock (Real Time Clock)” on
page 295 for SmaRTClock register descriptions. The system clock source for the MCU can be selected
using the CLKSEL register. To minimize active mode current, the oneshot timer which sets Flash read time
should by bypassed when the system clock is greater than 10 MHz. See the FLSCL register description for
details.

The clock selected as the system clock can be divided by 1, 2, 4, 8, 16, 32, 64, or 128. When switching
between two clock divide values, the transition may take up to 128 cycles of the undivided clock source.
The CLKRDY flag can be polled to determine when the new clock divide value has been applied. The clock
divider must be set to "divide by 1" when entering Suspend or Sleep Mode.

The system clock source may also be switched on-the-fly. The switchover takes effect after one clock
period of the slower oscillator.

SFR Definition 23.1. CLKSEL: Clock Select

Bit 7 6 5 4 3 2 1 0
Name | CLKRDY CLKDIV[2:0] CLKSEL[2:0]
Reset 0 0 0 1 0 0 1 0

SFR Page = All Pages; SFR Address = 0xA9
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[2:0] |System Clock Divider Bits.

Selects the clock division to be applied to the undivided system clock source.
000: System clock is divided by 1.
001: System clock is divided by 2.
010: System clock is divided by 4.
011: System clock is divided by 8.
100: System clock is divided by 16.
101: System clock is divided by 32.
110: System clock is divided by 64.
111: System clock is divided by 128.
3 Unused Read = Ob. Must Write 0Ob.
2:0 | CLKSEL[2:0] |System Clock Select.
Selects the oscillator to be used as the undivided system clock source.
000: Precision Internal Oscillator.
001: External Oscillator.
010: Low Power Oscillator divided by 8.
011: SmaRTClock Oscillator.
100: Low Power Oscillator.
All other values reserved.

201 Rev. 1.0
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Internal Register Definition 24.7. RTCOCF: SmaRTClock Configuration

Bit 7 6 5 4 3 2 1 0
Name ALRM2 ALRM1 ALRMO |AUTORST| RTC2EN | RTC1EN | RTCOEN
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

SmaRTClock Address = 0x07
Bit Name Function

7 Reserved |Read = Ob; Must write Ob.

6 ALRM2 |Event Flag for Alarm 2.

This bit must be cleared by software. Writing a ‘1’ to this bit has no effect.
0: An Alarm 2 event has not occured since the last time the flag was cleared.
1: An Alarm 2 event has occured.

5 ALRM1 |Event Flag for Alarm 1.

This bit must be cleared by software. Writing a ‘1’ to this bit has no effect.
0: An Alarm 1 event has not occured since the last time the flag was cleared.
1: An Alarm 1 event has occured.

4 ALRMO |Event Flag for Alarm 0.

This bit must be cleared by software. Writing a ‘1’ to this bit has no effect.
0: An Alarm 0 event has not occured since the last time the flag was cleared.
1: An Alarm 0 event has occured.

3 |AUTORST |Auto Reset Enable.
Enables the Auto Reset function to clear the counter when an Alarm O event occurs.
0: Auto Reset is disabled
1: Auto Reset is enabled.
2 RTC2EN |Alarm 2 Enable.

0: Alarm 2 is disabled.

1: Alarm 2 is enabled.

1 RTC1EN |Alarm 1 Enable.

0: Alarm 1 is disabled.

1: Alarm 1 is enabled.

0 RTCOEN |Alarm 0 Enable.

0: Alarm 0 is disabled.
1: Alarm O is enabled.

Rev. 1.0 309
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SFR Definition 25.20. PCOINTO: PCO Interrupt O

Bit 7 6 5 4 3 2 1 0
Name | CMP1F | CMP1EN | CMPOF | CMPOEN OVRF OVREN | DIRCHGF | DIRCHGEN
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 Address = 0xFB; SFR Page = 0x2

Bit

Name

Function

7

CMP1F

Comparator 1 Flag
0: Counter 1 did not match comparator 1 value.
1: Counter 1 matched comparator 1 value.

CMP1EN

Comparator 1 Interrupt/Wake-up Source Enable
0:CMP1F not enabled as interrupt or wake-up source.
1:CMP1F enabled as interrupt or wake-up source.

CMPOF

Comparator 0 Flag
0: Counter 0 did not match comparator 0 value.
1: Counter 0 matched comparator O value.

CMPOEN

Comparator 0 Interrupt/Wake-up Source Enable
0:CMPOF not enabled as interrupt or wake-up source.
1:CMPOF enabled as interrupt or wake-up source.

OVRF

Counter Overflow Flag
1:Neither of the counters has overflowed.
1:0ne of the counters has overflowed.

OVREN

Counter Overflow Interrupt/Wake-up Source Enable
0:0VRF not enabled as interrupt or wake-up source.
1:OVRF enabled as interrupt or wake-up source.

DIRCHGF

Direction Change Flag

Direction changed for quadrature mode only.
0:No change in direction detected.
1:Direction Change detected.

DIRCHGEN

Direction Change Interrupt/Wake-up Source Enable
0:DIRCHGF not enabled as interrupt or wake-up source.
1:DIRCHGF enabled as interrupt or wake-up source.

SILICON LABS
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27.1.3. Interfacing Port I/O to High Voltage Logic

All Port I/O configured for digital, open-drain operation are capable of interfacing to digital logic operating at
a supply voltage up to VBAT + 2.0 V. An external pull-up resistor to the higher supply voltage is typically
required for most systems.

27.1.4. Increasing Port I/O Drive Strength

Port I/O output drivers support a high and low drive strength; the default is low drive strength. The drive
strength of a Port I1/0O can be configured using the PNDRYV registers. See Section “4. Electrical Characteris-
tics” on page 56 for the difference in output drive strength between the two modes.

27.2. Assigning Port I/0O Pins to Analog and Digital Functions

Port I/0O pins P0.0-P2.6 can be assigned to various analog, digital, and external interrupt functions. The
Port pins assigned to analog functions should be configured for analog 1/0 and Port pins assigned to digital
or external interrupt functions should be configured for digital I/O.

27.2.1. Assigning Port I/0O Pins to Analog Functions

Table 27.1 shows all available analog functions that need Port I/O assignments. Port pins selected for
these analog functions should have their digital drivers disabled (PnMDOUT.n = 0 and Port Latch =
1) and their corresponding bit in PnSKIP set to 1. This reserves the pin for use by the analog function
and does not allow it to be claimed by the Crossbar. Table 27.1 shows the potential mapping of Port 1/O to
each analog function.

Table 27.1. Port I/O Assignment for Analog Functions

Analog Function Potentially SFR(s) used for
Assignable Port Pins Assignment
ADC Input P0.0-PO0.7, ADCOMX, PnSKIP
P1.4-P2.3
Comparator0 Input P0.0-PO0.7, CPTOMX, PnSKIP
P1.4-P2.3
Comparatorl Input P0.0-PO0.7, CPT1MX, PnSKIP
P1.4-P2.3
LCD Pins (LCDO) P2.4-P6.7 PnMDIN, PnSKIP
Pulse Counter (PCO0) P1.0, P1.1 P1MDIN, PnSKIP
Voltage Reference (VREFO) PO.0 REFOCN, PnSKIP
Analog Ground Reference (AGND) PO.1 REFOCN, PnSKIP
Current Reference (IREFO0) PO0.7 IREFOCN, PnSKIP
External Oscillator Input (XTAL1) P0.2 OSCXCN, PnSKIP
External Oscillator Output (XTALZ2) P0.3 OSCXCN, PnSKIP
SmaRTClock Input (XTAL3) P1.2 P1MDIN, PnSKIP
SmaRTClock Output (XTAL4) P1.3 P1MDIN, PnSKIP
) Rev. 1.0 353
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SFR Definition 27.6. PLMASK: Portl Mask Register

Bit 7 6 5 4 3 2 1 0
Name P1MASK]7:0]

Type R/W
Reset 0 0 0 0 0 0 0 0

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

7:0 | PAIMASK][7:0] |Port 1 Mask Value.

Selects P1 pins to be compared to the corresponding bits in PLMAT.

0: P1.n pin logic value is ignored and cannot cause a Port Mismatch event.
1: P1.n pin logic value is compared to P1MAT.n.

Note:

SFR Definition 27.7. PILMAT: Portl Match Register

Bit 7 6 5 4 3 2 1 0
Name P1MAT[7:0]
Type R/W
Reset 1 1 1 1 1 1 1 1

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

7:0 | PIMAT[7:0] |Port 1 Match Value.

Match comparison value used on Port 1 for bits in PLMASK which are set to 1.
0: P1.n pin logic value is compared with logic LOW.

1: P1.n pin logic value is compared with logic HIGH.

Note:

362 Rev. 1.0
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SFR Definition 27.20. P2MDIN: Port2 Input Mode

Bit 7 6 5 4 3 2 1 0
Name P2MDIN[6:0]

Type R/W
Reset 1 1 1 1 1 1 1 1

SFR Page = 0x0; SFR Address = OxF3

Bit Name Function
7 Reserved |Read = 1b; Must Write 1b.
6:0 P2MDIN[3:0] |Analog Configuration Bits for P2.6—P2.0 (respectively).

Port pins configured for analog mode have their weak pullup and digital receiver
disabled. The digital driver is not explicitly disabled.

0: Corresponding P2.n pin is configured for analog mode.

1: Corresponding P2.n pin is not configured for analog mode.

SFR Definition 27.21. P2MDOUT: Port2 Output Mode

Bit 7 6 5 4 3 2 1 0
Name P2MDOUT[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0
SFR Page = 0x0; SFR Address = 0xA6
Bit Name Function
7:0 | P2MDOUT[7:0] | Output Configuration Bits for P2.7-P2.0 (respectively).
These bits control the digital driver even when the corresponding bit in register
P2MDIN is logic O.
0: Corresponding P2.n Output is open-drain.
1: Corresponding P2.n Output is push-pull.
370 Rev. 1.0 )
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SFR Definition 28.2. SMBOCN: SMBus Control

Bit 7 6 5 4 3 2 1 0
Name | MASTER | TXMODE STA STO ACKRQ | ARBLOST ACK Sl
Type R R R/W R/W R R R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Page = 0x0; SFR Address = 0xCO; Bit-Addressable
Bit Name Description Read Write
7 | MASTER | SMBus Master/Slave 0: SMBus operating in N/A
Indicator. This read-only bit |slave mode.
indicates when the SMBus is | 1: SMBus operating in
operating as a master. master mode.
6 | TXMODE |SMBus Transmit Mode 0: SMBus in Receiver N/A
Indicator. This read-only bit | Mode.
indicates when the SMBus is | 1: SMBus in Transmitter
operating as a transmitter. Mode.
5 STA SMBus Start Flag. 0: No Start or repeated 0: No Start generated.
Start detected. 1: When Configured as a
1. Start or repeated Start | Master, initiates a START
detected. or repeated START.
4 STO SMBus Stop Flag. 0: No Stop condition 0: No STOP condition is
detected. transmitted.
1: Stop condition detected | 1: When configured as a
(if in Slave Mode) or pend- | Master, causes a STOP
ing (if in Master Mode). condition to be transmit-
ted after the next ACK
cycle.
Cleared by Hardware.
3 ACKRQ |SMBus Acknowledge 0: No Ack requested N/A
Request. 1: ACK requested
2 |ARBLOST | SMBus Arbitration Lost 0: No arbitration error. N/A
Indicator. 1: Arbitration Lost
1 ACK SMBus Acknowledge. 0: NACK received. 0: Send NACK
1: ACK received. 1: Send ACK
0 Sl SMBus Interrupt Flag. 0: No interrupt pending |0: Clear interrupt, and initi-
1

This bit is set by hardware
under the conditions listed in
Table 15.3. SI must be cleared
by software. While Sl is set,
SCL is held low and the
SMBus is stalled.

. Interrupt Pending

ate next state machine
event.
1: Force interrupt.
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Table 28.5. SMBus Status Decoding With Hardware ACK Generation Disabled (EHACK =0)

Valuesto °
[}
Values Read Write | 995
S = _ _ T e
olw =[OV Current SMbus State Typical Response Options a3
S |58 |x |0 |x <|lO|X | = _
2815022 oo |2 28
72 QRS <23
< >
A master START was gener- |Load slave address + R/W into
1110 |0 |0 | X ated. SMBODAT. 0|0|X| 1100
A master data or address byte |Set STA to restart transfer. 1|0]|X]| 1110
0| 0 | O |was transmitted; NACK
= received. Abort transfer. 01X -
= Load next data byte into SMBO-
% DAT. 0|0]|X| 1100
(= 1100 End transfer with STOP. o|1(X]| -
% A master data or address byte |End transfer with STOP and start 111 x i
g 0|0 |1 |was transmitted; ACK another transfer.
received. Send repeated START. 1]/0]|x]| 1110
Switch to Master Receiver Mode
(clear Sl without writing newdata | 0 | O | X | 1000
to SMBODAT).
Acknowledge received byte;
Read SMBODAT. 01011000
Send NACK to indicate last byte, ol1lo i
and send STOP.
Send NACK to indicate last byte,
_ and send STOP followed by 1/1]0] 1110
o START.
‘©
o) A master data byte was Send ACK followed by repeated 1|01 1110
o |1000| 1|0 (X o START.
- received; ACK requested. _
7 Send NACK to indicate last byte, | | olol 1110
g and send repeated START.
Send ACK and switch to Master
Transmitter Mode (write to 0(0|1| 1100
SMBODAT before clearing SI).
Send NACK and switch to Mas-
ter Transmitter Mode (write to 0|0 |O0| 1100
SMBODAT before clearing Sl).
398 Rev. 1.0 )
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Table 28.5. SMBus Status Decoding With Hardware ACK Generation Disabled (EHACK =0)

©
Values Read Valugs to 9
Write | 9 ©
= O
g — , , s <
Bloys= OO Current SMbus State Typical Response Options a3
s |58 |x |0 |x <|lO|X | = _
285 |2 BI51Q18 8
n > ::) o < <|z S
< >
A slave byte was transmitted; [No action required (expecting
_ 01010 NACK received. STOP condition). 010 x]0001
Q - - -
E 01000 lol1 A slave byte was transmitted; |Load SMBODAT with next data ololx!| o100
= ACK received. byte to transmit.
c
= — - . -
S ol1lx A Slave byte was transmitted; |No action required (expecting ololx!ooo1
® error detected. Master to end transfer).
f_>5 An illegal STOP or bus error
? 10101 | 0 | X | X |was detected while a Slave Clear STO. 00X -
Transmission was in progress.
If Write, Acknowledge received olol1! 0000
address
110X rAeileailx\/lgda}cfcr:T(s: Ee{\s/l/e\gas If Read, Load SMBODAT with | 1 5 | 4 | 539
’ q ' data byte; ACK received address
NACK received address. 0(0|0 -
0010 If Write, Acknowledge received olol1! 0000
address
. Lost arbitration as master; If Read, Load SMBODAT with olol1!lo100
2 1|1 | X [slave address + R/W received; |data byte; ACK received address
S ACK requested. NACK received address. olojo] -
04
Reschedule failed transfer;
q.) 1
3 NACK received address. 11010 1110
@ A STOP was detected while
0 | 0 | X |addressed as a Slave Trans- |[Clear STO. 00X -
0001 mitter or Slave Receiver.
111 1% Lost arbitration while attempt- |No action required (transfer ololo i
ing a STOP. complete/aborted).
) Acknowledge received byte;
0000 | 1 | o | x | slave byte was received; Read SMBODAT. 0010000
ACK requested. :

NACK received byte. 0(0|0 -
= Lost arbitration while attempt- |Abort failed transfer. 0j0|X| -
2100100 |1 |X]| i
= ing a repeated START. Reschedule failed transfer. 1/0]|X]| 1110
c
Q itrati Abort failed transfer. 0|0 (X -
8 0001 | 0| 11x% Lost arbitration due to a _

S detected STOP. Reschedule failed transfer. 1|0|x| 1110

v Lost arbitration while transmit- |Abort failed transfer. 0|0(0]| -

@ 10000 (1|1 (X]|.; _

@ ting a data byte as master. Reschedule failed transfer. 1/0]0] 1110
) Rev. 1.0 399
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Master Slave Slave oo Slave
Device Device Device Device
V+
RX ™ RX X RX X RX X
l l OO0 J
@ @ OO0

Figure 29.6. UART Multi-Processor Mode Interconnect Diagram
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SFR Definition 32.16. TMR3L: Timer 3 Low Byte

Bit 7 6 5 4 3 0
Name TMR3L[7:0]
Type R/W
Reset 0 0 0 0 0 0
SFR Page = 0x0; SFR Address = 0x94
Bit Name Function
7:0 | TMR3L[7:0] |Timer 3 Low Byte.

In 16-bit mode, the TMRS3L 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 32.17. TMR3H Timer 3 High Byte

Bit 7 6 5 4 3 0
Name TMR3H[7:0]
Type R/W
Reset 0 0 0 0 0 0
SFR Page = 0x0; SFR Address = 0x95
Bit Name Function
7:0 | TMR3H[7:0] |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.
465 Rev. 1.0 )
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Write to

PCAOCPLN 0
Reset PCAOCPHn
Write to ]
PCAOCPHN
:|1 &- COVF
>
PCAOPWM yPCAOCPMn
A|E[C C|C P(E[C|CIM[T|P|E
R|C|O LIL W|C|A[|A[A[O|W|C
S|O|V SIS M|O|P(P|T|G[M|C PCAOCPLn
E[V|F E|E 1[M[P|N[n|n|n|F
L L|L 6|n|n|n n
1[0 n
00 0

0 XT 00x0 [ x
|
_bi |
I—l N Enable 8-bit S match; S ¥ 0 CEXn || Crossbar IZ’ Port 1/0

Comparator

TT ’—> R ar Q
PCA Timebase

—_—> PCAOL

Overflow

Figure 33.8. PCA 8-Bit PWM Mode Diagram

33.3.5.2. 9/10/11-bit Pulse Width Modulator Mode

The duty cycle of the PWM output signal in 9/10/11-bit PWM mode should be varied by writing to an “Auto-
Reload” Register, which is dual-mapped into the PCAOCPHnN and PCAOCPLn register locations. The data
written to define the duty cycle should be right-justified in the registers. The auto-reload registers are
accessed (read or written) when the bit ARSEL in PCAOPWM is set to 1. The capture/compare registers
are accessed when ARSEL is set to 0.

When the least-significant N bits of the PCAOQ counter match the value in the associated module’s cap-
ture/compare register (PCAOCPn), the output on CEXn is asserted high. When the counter overflows from
the Nth bit, CEXn is asserted low (see Figure 33.9). Upon an overflow from the Nth bit, the COVF flag is
set, and the value stored in the module’s auto-reload register is loaded into the capture/compare register.
The value of N is determined by the CLSEL bits in register PCAOPWM.

The 9, 10 or 11-bit PWM mode is selected by setting the ECOMn and PWMn bits in the PCAOCPMn regis-
ter, and setting the CLSEL bits in register PCAOPWM to the desired cycle length (other than 8-hits). If the
MATN bit is set to 1, the CCFn flag for the module will be set each time a comparator match (rising edge)
occurs. The COVF flag in PCAOPWM can be used to detect the overflow (falling edge), which will occur
every 512 (9-bit), 1024 (10-bit) or 2048 (11-bit) PCA clock cycles. The duty cycle for 9/10/11-Bit PWM
Mode is given in Equation 33.3, where N is the number of bits in the PWM cycle.

Important Note About PCAOCPHNn and PCAOCPLn Registers: When writing a 16-bit value to the
PCAOCPN 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.

(2N —PCAOCPN)
ZN

Equation 33.3. 9, 10, and 11-Bit PWM Duty Cycle
A 0% duty cycle may be generated by clearing the ECOMn bit to 0.

Duty Cycle =
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