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3. Pinout and Package Definitions

Table 3.1. Pin Definitions for the C8051F92x-C8051F93x

Pin Numbers o
Name Type |Description
‘F920/30|'F921/31

VBAT 5 5 P In |Battery Supply Voltage. Must be 0.9 to 1.8 V in single-cell
battery mode and 1.8 to 3.6 V in dual-cell battery mode.

Vpp / 3 3 P In |Power Supply Voltage. Must be 1.8 to 3.6 V. This supply
voltage is not required in low power sleep mode. This
voltage must always be > VBAT.

DC+
P Out |Positive output of the dc-dc converter. In single-cell battery
mode, a 1 yF ceramic capacitor is required between DC+
and DC-. This pin can supply power to external devices
when operating in single-cell battery mode.

DC-/ 1 1 P In |DC-DC converter return current path. In single-cell battery
mode, this pin is typically not connected to ground.

GND G In dual-cell battery mode, this pin must be connected
directly to ground.

GND 2 2 G Required Ground.

DCEN 4 4 PIn |DC-DC Enable Pin. In single-cell battery mode, this pin
must be connected to VBAT through a 0.68 uH inductor.

G In dual-cell battery mode, this pin must be connected
directly to ground.

RST/ 6 6 D I/O |Device Reset. Open-drain output of internal POR or Vpp
monitor. An external source can initiate a system reset by
driving this pin low for at least 15 ps. A 1 kQ to 5 kQ pullup
to Vpp is recommended. See Reset Sources Section for a
complete description.

C2CK D I/O |Clock signal for the C2 Debug Interface.

pP2.7/ 7 7 D I/O |Port 2.7. This pin can only be used as GPIO. The Crossbar
cannot route signals to this pin and it cannot be configured
as an analog input. See Port I/O Section for a complete
description.

Cc2D D I/O |Bi-directional data signal for the C2 Debug Interface.

XTAL3 10 9 AlIn |SmaRTClock Oscillator Crystal Input.
See Section 20 for a complete description.

XTAL4 9 8 A Out |SmaRTClock Oscillator Crystal Output.
See Section 20 for a complete description.

*Note: Available only on the C8051F920/30.
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5.4. Programmable Window Detector

The ADC Programmable Window Detector continuously compares the ADCO output registers to user-
programmed 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 measured 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 5.8. ADCOGTH: ADCO Greater-Than High Byte

Bit 7 6 5 4 3 2 1 0
Name ADOGT[15:8]
Type R/W
Reset 1 1 1 1 1 1 1 1

SFR Page = 0x0; SFR Address = 0xC4
Bit Name Function

7:0 | ADOGT[15:8] | ADCO Greater-Than High Byte.
Most Significant Byte of the 16-bit Greater-Than window compare register.

SFR Definition 5.9. ADCOGTL: ADCO Greater-Than Low Byte

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

SFR Page = 0x0; SFR Address = 0xC3
Bit Name Function

7:0 | ADOGT][7:0] | ADCO Greater-Than Low Byte.
Least Significant Byte of the 16-bit Greater-Than window compare register.

Note: In 8-bit mode, this register should be set to 0x00.
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5.5. ADCO Analog Multiplexer

ADCO on C8051F93x-C8051F92x has an analog multiplexer, referred to as AMUXO.

AMUXO selects the positive inputs to the single-ended ADCO. Any of the following may be selected as the
positive input: Port 1/0O pins, the on-chip temperature sensor, the VBAT Power Supply, Regulated Digital
Supply Voltage (Output of VREGO), VDD/DC+ Supply, or the positive input may be connected to GND. The
ADCO input channels are selected in the ADCOMX register described in SFR Definition 5.12.

ADCOMX
<|M|IN|H|©
X[X[X|X|X
Z(=(=z|=|2
oO|0O|0|0O |9
alala|la|s
<< | <<
PO.OK—
[ J
([ ]
® Programmable
° Attenuator
g AIN+
@ P2.6*R——» AMUX . >< ADCO
Temp q
Sensor )
VBAT Gain=0.50r1
Digital Supply ————>
VDD/DC+ ——— >
< /

*P1.7-P2.6 only available as
inputs on 32-pin packages

Figure 5.7. ADCO Multiplexer Block Diagram

Important Note About ADCO Input Configuration: Port pins selected as ADCO inputs should be
configured 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 PnNMDIN and disable the digital driver (PnMDOUT =
0 and Port Latch = 1). To force the Crossbar to skip a Port pin, set to 1 the corresponding bit in register
PnSKIP. See Section “21. Port Input/Output” on page 216 for more Port I/O configuration details.
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6. Programmable Current Reference (IREFO0)

C8051F93x-C8051F92x devices include an on-chip programmable current reference (source or sink) with
two output current settings: Low Power Mode and High Current Mode. The maximum current output in Low
Power Mode is 63 pA (1 pA steps) and the maximum current output in High Current Mode is 504 pA (8 HA
steps).

The current source/sink is controlled though the IREFOCN special function register. It is enabled by setting
the desired output current to a non-zero value. It is disabled by writing 0x00 to IREFOCN. The port I/O pin
associated with ISRCO should be configured as an analog input and skipped in the Crossbar. See Section
“21. Port Input/Output” on page 216 for more detalils.

SFR Definition 6.1. IREFOCN: Current Reference Control

Bit 7 6 5 4 3 2 1 0
Name SINK MODE IREFODAT
Type R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
SFR Page = 0x0; SFR Address = 0xB9
Bit Name Function
7 SINK IREFO Current Sink Enable.

Selects if IREFO is a current source or a current sink.
0: IREFO is a current source.
1: IREFO is a current sink.

6 MDSEL IREFO Output Mode Select.

Selects Low Power or High Current Mode.
0: Low Power Mode is selected (step size = 1 pA).
1: High Current Mode is selected (step size = 8 pA).

5:0 | IREFODAT[5:0] |IREFO Data Word.

Specifies the number of steps required to achieve the desired output current.
Output current = direction x step size x IREFODAT.
IREFO is in a low power state when IREFODAT is set to 0x00.

6.1. IREFO Specifications
See Table 4.12 on page 63 for a detailed listing of IREFO specifications.
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8.2. CIP-51 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 I. 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 descriptions of
the remaining SFRs are included in the sections of the data sheet associated with their corresponding sys-
tem function.

SFR Definition 8.1. DPL: Data Pointer Low Byte

Bit 7 6 5 4 3 2 1 0

Name DPL[7:0]

Type R/W

Reset 0 0 0 0

SFR Page = All Pages; SFR Address = 0x82

Bit Name Function

7:0 | DPL[7:0] |Data Pointer Low.
The DPL register is the low byte of the 16-bit DPTR. DPTR is used to access indi-
rectly addressed Flash memory or XRAM.

SFR Definition 8.2. DPH: Data Pointer High Byte

Bit 7 6 5 3

Name DPHJ[7:0]

Type R/W

Reset 0 0 0 0

SFR Page = All Pages; SFR Address = 0x83

Bit Name Function

7:0 | DPHJ[7:0] |Data Pointer High.
The DPH register is the high byte of the 16-bit DPTR. DPTR is used to access indi-
rectly addressed Flash memory or XRAM.
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Figure 10.2. Multiplexed to Non-Multiplexed Configuration Example
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10.8.2. Multiplexed 8-bit MOVX without Bank Select: EMIOCF[3:2] = 01 or 11.

Muxed 8-bit WRITE Without Bank Select

ADDR[11:8] Port Latch Controlled (GPI1O) ADDRJ[11:8]

EMIF ADDRESS (8 LSBs) from

AD[7:0] RO or R1

EMIF WRITE DATA ADI[7:0]

<_TALEH —)<—TALEL—>

ALE \ ALE

T
WDS WDH

<—TACS—>‘<—TACW —><—TACH —>
IWR \ / /WR

/RD /RD

A

—
A 4
A

Muxed 8-bit READ Without Bank Select

ADDR[11:8] Port Latch Controlled (GPI1O) ADDRJ[11:8]

EMIF ADDRESS (8 LSBs) from
RO or R1

<—TALEH H“iTALEL—P T T
RDS RDH
ALE \ ALE

<—TACS—><<—TACW —><—TACH —>
/RD \ / /RD

IWR IWR

AD[7:0]

EMIF READ DATA ADI[7:0]

Note: See the Port Input/Output chapter to determine which port pins are mapped to the
ADDRJ[11:8], AD[7:0], ALE, /RD, and /WR signals.

Figure 10.5. Multiplexed 8-bit MOVX without Bank Select Timing
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12.3. Interrupt Priorities

Each interrupt source can be individually programmed to one of two priority levels: low or high. A low prior-
ity interrupt service routine can be preempted by a high priority interrupt. A high priority interrupt cannot be
preempted. If a high priority interrupt preempts a low priority interrupt, the low priority interrupt will finish
execution after the high priority interrupt completes. Each interrupt has an associated interrupt priority bit in
in the Interrupt Priority and Extended Interrupt Priority registers used to configure its priority level. Low pri-
ority is the default.

If two interrupts are recognized simultaneously, the interrupt with the higher priority is serviced first. If both
interrupts have the same priority level, a fixed priority order is used to arbitrate. See Table 12.1 on
page 138 to determine the fixed priority order used to arbitrate between simultaneously recognized inter-
rupts.

12.4. Interrupt Latency

Interrupt response time depends on the state of the CPU when the interrupt occurs. Pending interrupts are
sampled and priority decoded each system clock cycle. Therefore, the fastest possible response time is 7
system clock cycles: 1 clock cycle to detect the interrupt, 1 clock cycle to execute a single instruction, and
5 clock cycles to complete the LCALL to the ISR. If an interrupt is pending when a RETI is executed, a sin-
gle instruction is executed before an LCALL is made to service the pending interrupt. Therefore, the maxi-
mum response time for an interrupt (when no other interrupt is currently being serviced or the new interrupt
is of greater priority) occurs when the CPU is performing an RETI instruction followed by a DIV as the next
instruction. In this case, the response time is 19 system clock cycles: 1 clock cycle to detect the interrupt,
5 clock cycles to execute the RETI, 8 clock cycles to complete the DIV instruction and 5 clock cycles to exe-
cute the LCALL to the ISR. If the CPU is executing an ISR for an interrupt with equal or higher priority, the
new interrupt will not be serviced until the current ISR completes, including the RETI and following instruc-
tion.
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13.2. 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.

An additional 1024-byte scratchpad is available for non-volatile data storage. It is accessible at addresses
0x0000 to OxO03FF when SFLE is set to 1. The scratchpad area cannot be used for code execution.

13.3. Security Options

The CIP-51 provides security options to protect the Flash memory from inadvertent modification by soft-
ware as well as to prevent the viewing of proprietary program code and constants. The Program Store
Write Enable (bit PSWE in register PSCTL) and the Program Store Erase Enable (bit PSEE in register
PSCTL) bits protect the Flash memory from accidental modification by software. PSWE must be explicitly
set to 1 before software can modify the Flash memory; both PSWE and PSEE must be set to 1 before soft-
ware can erase Flash memory. Additional security features prevent proprietary program code and data
constants from being read or altered across the C2 interface.

A Security Lock Byte located at the last byte of Flash user space offers protection of the Flash program
memory from access (reads, writes, or erases) by unprotected code or the C2 interface. The Flash security
mechanism allows the user to lock n 1024-byte Flash pages, starting at page 0 (addresses 0x0000 to
0x03FF), where n is the 1s complement number represented by the Security Lock Byte. The page con-
taining the Flash Security Lock Byte is unlocked when no other Flash pages are locked (all bits of
the Lock Byte are 1) and locked when any other Flash pages are locked (any bit of the Lock Byte is
0). See the C8051F930 example below.

Security Lock Byte: 11111101b
ones Complement: 00000010b
Flash pages locked: 3 (First two Flash pages + Lock Byte Page)

0x0000 to Ox07FF (first two Flash pages) and
0xF800 to OxFBFF (Lock Byte Page)

Addresses locked:

64KB Flash Device 32KB Flash Device
(SFLE =0) (SFLE =0)
OXFFFF OXFFFF ]
Reserved
0xFC00 Unpopulated
| OXFBEF Lock Byte Address Space
(Reserved)
OXFBFE le—
Lock Byte Page Locked when 0X8000
0XF800 ther X
any o Lock Byte 0x7FFF| Flash
Flash pages memory
arelocked  —» Lock Byte Page Ox7FFE — organized in
0x7C00 1024-byte
Unlocked Flash Pages pages
Unlocked Flash Pages 64/32KB Flash Device
Access limit (SFLE=1)
< set according > OX03FF
to the Flash Scratchpad Area
security lock (Data Only)
byte
0x0000 0x0000 0x0000 _|
Figure 13.1. Flash Program Memory Map
®
Rev. 1.4 150

SILICON LABS



C8051F93x-C8051F92x

GPIO pins configured as digital inputs can be used during sleep mode as wakeup sources using the port
match feature. In two-cell mode, they will maintain the same input level specs in sleep mode as they have
in normal mode. In one-cell mode, the VDD supply will drop to the level of VBAT, which will lower the
switching threshold and increase the propagation delay.

Note: By default, the VDD/DC+ supply is connected to VBAT upon entry into Sleep Mode (one-cell mode). If the
VDDSLP bit (DCOCF.1) is set to logic 1, the VDD/DC+ supply will float in Sleep Mode. This allows the
decoupling capacitance on the VDD/DC+ supply to maintain the supply rail until the capacitors are discharged.
For relatively short sleep intervals, this can result in substantial power savings because the decoupling
capacitance is not continuously charged and discharged.

RAM and SFR register contents are preserved in Sleep mode as long as the voltage on VBAT does not fall

below Vpor. The PC counter and all other volatile state information is preserved allowing the device to

resume code execution upon waking up from Sleep mode. The following wake-up sources can be
configured to wake the device from Sleep mode:

SmaRTClock Oscillator Fail
»  SmaRTClock Alarm

e Port Match Event

e Comparator0O Rising Edge.

The ComparatorO Rising Edge wakeup is only valid in two-cell mode. The comparator requires a supply
voltage of at least 1.8 V to operate properly.

In addition, any falling edge on RST (due to a pin reset or a noise glitch) will cause the device to exit sleep
mode. In order for the MCU to respond to the pin reset event, software must not place the device back into
sleep mode for a period of 15 ps. The PMUOCF register may be checked to determine if the wake-up was
due to a falling edge on the RST pin. If the wake-up source is not due to a falling edge on RST, there is no
time restriction on how soon software may place the device back into sleep mode. A 4.7 kQ pullup resistor
to VDD/DC+ is recommend for RST to prevent noise glitches from waking the device.

14.6. Configuring Wakeup Sources

Before placing the device in a low power mode, one or more wakeup sources should be enabled so that
the device does not remain in the low power mode indefinitely. For idle mode, this includes enabling any
interrupt. For stop mode, this includes enabling any reset source or relying on the RST pin to reset the
device.

Wake-up sources for suspend and sleep modes are configured through the PMUOCF register. Wake-up
sources are enabled by writing 1 to the corresponding wake-up source enable bit. Wake-up sources must
be re-enabled each time the device is placed in Suspend or Sleep mode, in the same write that places the
device in the low power mode.

The reset pin is always enabled as a wake-up source. On the falling edge of RST, the device will be
awaken from sleep mode. The device must remain awake for more than 15 ps in order for the reset to take
place.
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The 16-bit C8051F93x-C8051F92x 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 1oop counter
#define POLY 0x1021

/1l Create the CRC "dividend" for polynomal arithnmetic (binary arithmetic
/1 with no carries)
CRC acc = CRC_acc ™ (CRC.i nput << 8);

/1 "Divide" the poly into the dividend using CRC XOR subtraction
/1 CRC acc holds the "renmainder" of each divide

/1

/1l 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;
}
}

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

}

The following table lists several input values and the associated outputs using the 16-bit C8051F93x-
C8051F92x CRC algorithm:

Table 15.1. Example 16-bit CRC Outputs

Input Output
0x63 0xBD35
0x8C OxB1F4
0Ox7D Ox4ECA
O0xAA, 0xBB, 0xCC 0x6CF6
0x00, 0x00, OxAA, 0xBB, OxCC 0xB166
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19.1. Programmable Precision Internal Oscillator

All C8051F93x-C8051F92x devices include a programmable precision internal oscillator that may be
selected as the system clock. OSCICL is factory calibrated to obtain a 24.5 MHz frequency. See Section
“4. Electrical Characteristics” on page 45 for complete oscillator specifications.

The precision oscillator supports a spread spectrum mode which modulates the output frequency in order
to reduce the EMI generated by the system. When enabled (SSE = 1), the oscillator output frequency is
modulated by a stepped triangle wave whose frequency is equal to the oscillator frequency divided by 384
(63.8 kHz using the factory calibration). The deviation from the nominal oscillator frequency is +0%, —1.6%,
and the step size is typically 0.26% of the nominal frequency. When using this mode, the typical average
oscillator frequency is lowered from 24.5 MHz to 24.3 MHz.

19.2. Low Power Internal Oscillator

All C8051F93x-C8051F92x devices include a low power internal oscillator that defaults as the system
clock after a system reset. The low power internal oscillator frequency is 20 MHz + 10% and is
automatically enabled when selected as the system clock and disabled when not in use. See Section
“4. Electrical Characteristics” on page 45 for complete oscillator specifications.

19.3. External Oscillator Drive Circuit

All C8051F93x-C8051F92x devices include an external oscillator circuit that may drive an external crystal,
ceramic resonator, capacitor, or RC network. A CMOS clock may also provide a clock input. Figure 19.1
shows a block diagram of the four external oscillator options. The external oscillator is enabled and
configured using the OSCXCN register.

The external oscillator output may be selected as the system clock or used to clock some of the digital
peripherals (e.g., timers, PCA, etc.). See the data sheet chapters for each digital peripheral for details. See
Section “4. Electrical Characteristics” on page 45 for complete oscillator specifications.

19.3.1. External Crystal Mode

If a crystal or ceramic resonator is used as the external oscillator, the crystal/resonator and a 10 MQ
resistor must be wired across the XTAL1 and XTAL2 pins as shown in Figure 19.1, Option 1. Appropriate
loading capacitors should be added to XTAL1 and XTAL2, and both pins should be configured for analog
I/0 with the digital output drivers disabled.

Figure 19.2 shows the external oscillator circuit for a 20 MHz quartz crystal with a manufacturer
recommended load capacitance of 12.5 pF. Loading capacitors are "in series" as seen by the crystal and
"in parallel" with the stray capacitance of the XTAL1 and XTAL2 pins. The total value of the each loading
capacitor and the stray capacitance of each XTAL pin should equal 12.5pF x 2 = 25 pF. With a stray
capacitance of 10 pF per pin, the 15 pF capacitors yield an equivalent series capacitance of 12.5 pF
across the crystal.

Note: The recommended load capacitance depends upon the crystal and the manufacturer. Refer to the crystal data
sheet when completing these calculations.
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Table 20.3 shows a summary of the oscillator bias settings. The SmaRTClock Bias Doubling feature allows
the self-oscillation frequency to be increased (almost doubled) and allows a higher crystal drive strength in
crystal mode. High crystal drive strength is recommended when the crystal is exposed to poor
environmental conditions such as excessive moisture. SmaRTClock Bias Doubling is enabled by setting

BIASX2 (RTCOXCN.5) to 1.

Table 20.3. SmaRTClock Bias Settings

Mode Setting Power
Consumption
Crystal Bias Double Off, AGC On Lowest
600 nA
Bias Double Off, AGC Off Low
800 nA
Bias Double On, AGC On High
Bias Double On, AGC Off Highest
Self-Oscillate Bias Double Off Low
Bias Double On High
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Internal Register Definition 20.8. CAPTUREN: SmaRTClock Timer Capture

Bit 7 6 5 4 3 2 1 0
Name CAPTURE[31:0]
Type | R/W RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

SmaRTClock Addresses: CAPTUREOQ = 0x00; CAPTURE1 = 0x01; CAPTURE2 =0x02; CAPTURES: 0x03.
Bit Name Function

7:0 | CAPTURE[31:0] | SmaRTClock Timer Capture.

These 4 registers (CAPTURE3-CAPTUREDO) are used to read or set the 32-bit
SmaRTClock timer. Data is transferred to or from the SmaRTClock timer when
the RTCOSET or RTCOCAP bits are set.

Note: The least significant bit of the timer capture value is in CAPTUREO.O.

Internal Register Definition 20.9. ALARMn: SmaRTClock Alarm Programmed Value

Bit 7 6 5 4 3 2 1 0
Name ALARM[31:0]
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

SmaRTClock Addresses: ALARMO = 0x08; ALARM1 = 0x09; ALARM2 = 0x0A; ALARM3 = 0x0B
Bit Name Function

7:0 | ALARM[31:0] |SmaRTClock Alarm Programmed Value.

These 4 registers (ALARM3-ALARMO) are used to set an alarm event for the
SmaRTClock timer. The SmaRTClock alarm should be disabled (RTCOAEN=0)
when updating these registers.

Note: The least significant bit of the alarm programmed value is in ALARMO.O.
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SFR Definition 21.6. PIMASK: 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: On C8051F931/21 devices, port match is not available on P1.6 or P1.7. The corresponding P1MASK bits
must be set to Ob.

SFR Definition 21.7. PAMAT: 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: On C8051F931/21 devices, port match is not available on P1.6 or P1.7.
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SFR Definition 21.19. P2SKIP: Port2 Skip

Bit 7 6 5 4 3 2 1 0
Name P2SKIP[7:0]

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

SFR Page = 0x0; SFR Address = 0xD6

Bit

Name

Description Read Write

7:0

P2SKIP[7:0]

Port 1 Crossbar Skip Enable Bits.

These bits select Port 2 pins to be skipped by the Crossbar Decoder. Port pins
used for analog, special functions or GPIO should be skipped by the Crossbar.
0: Corresponding P2.n pin is not skipped by the Crossbar.

1: Corresponding P2.n pin is skipped by the Crossbar.

Note: Pins P2.0-P2.6 are only available in 32-pin devices.

SFR Definition 21.20. P2MDIN: Port2 Input Mode

Bit 7 6 5 4 3 2 1 0
Name | Reserved 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.

Note: Pins P2.0-P2.6 are only available in 32-pin devices.
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25.3. Timer 3

Timer 3 is a 16-bit timer formed by two 8-bit SFRs: TMR3L (low byte) and TMR3H (high byte). Timer 3 may
operate in 16-bit auto-reload mode or (split) 8-bit auto-reload mode. The T3SPLIT bit (TMR2CN.3) defines
the Timer 3 operation mode. Timer 3 can also be used in Capture Mode to measure the external oscillator
source or the Comparator 1 period with respect to another oscillator. The ability to measure the
Comparator 1 period with respect to the system clock is makes using Touch Sense Switches very easy.

Timer 3 may be clocked by the system clock, the system clock divided by 12, external oscillator source
divided by 8, or Comparator 1 output. The external oscillator source divided by 8 and Comparator 1 output
is synchronized with the system clock.

25.3.1. 16-bit Timer with Auto-Reload

When T3SPLIT (TMR3CN.3) is zero, Timer 3 operates as a 16-bit timer with auto-reload. Timer 3 can be
clocked by SYSCLK, SYSCLK divided by 12, external oscillator clock source divided by 8, or Comparator 1
output. As the 16-bit timer register increments and overflows from OxFFFF to 0x0000, the 16-bit value in
the Timer 3 reload registers (TMR3RLH and TMR3RLL) is loaded into the Timer 3 register as shown in
Figure 25.7, and the Timer 3 High Byte Overflow Flag (TMR3CN.7) is set. If Timer 3 interrupts are enabled
(if EIE1.7 is set), an interrupt will be generated on each Timer 3 overflow. Additionally, if Timer 3 interrupts
are enabled and the TF3LEN bit is set (TMR3CN.5), an interrupt will be generated each time the lower 8
bits (TMR3L) overflow from OxFF to 0x00.

T3XCLK[L:0] _CIRCon
T|T|T|T|T|T|S|S!
3|3[2|2|1|o|c|c
MMMMMM]A[A]
SYSCLK /12 — 00 HILIH[L] | [2]o
External Clock /8 — 01 l To ADC
0
TR3 TCLK
SYSCLK /12— 10 TMR3L | TMR3H > Tr3H Interrupt
TF3L
TF3LEN
Comparator1 — 11 1 ‘:"?:g(ﬁli_zl"\l"
TRZ —>
TIXCLKL

T3XCLKO

TMR3RLL | TMR3RLH [«

SYSCLK Reload

Figure 25.7. Timer 3 16-Bit Mode Block Diagram
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