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C8051T600/1/2/3/4/5/6

3. Pin Definitions

Table 3.1. Pin Definitions for the C8051T600/1/2/3/4/5

Name |QFN11|SOIC14| Type |Description
Pin Pin

Vpp 3 7 Power Supply Voltage.

GND 11 3 Ground.

RST/ 8 14 D I/O | Device Reset. Open-drain output of internal POR or Vpp monitor.

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

PO.7/ 10 2 D I/Oor |Port0.7.
Aln

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

PO.0/ 1 5 D I/O or | Port 0.0.
Aln

VREF AIn |External VREF input.

PO.1 2 6 D I/O or |Port 0.1.
Aln

PO.2/ 4 8 D 1/O or | Port 0.2.
Aln

Vpp Aln | Vpp Programming Supply Voltage.

P0.3/ 5 10 D 1/O or | Port 0.3.
Aln

EXTCLK A 1/O or | External Clock Pin. This pin can be used as the external clock

D In |input for CMOS, capacitor, or RC oscillator configurations.

P0.4 6 12 D I/O or |Port 0.4.
Aln

P0O.5 7 13 D I/O or |Port 0.5.
Aln

P0.6/ 9 1 D 1/O or | Port 0.6.
Aln

CNVSTR DIn |ADCO External Convert Start Input.
NC — 49,11 No Connection.
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TOP VIEW
P0.0 / VREF P0.7/C2D
A
Voo GND RST/ C2CK
P0.2 / Vpp PO.5
P0.3/ EXTCLK PO.4

Figure 3.1. C8051T600/1/2/3/4/5-GM QFN11 Pinout Diagram (Top View)
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Figure 3.2. C8051T600/1/2/3/4/5-GS SOIC14 Pinout Diagram (Top View)
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C8051T600/1/2/3/4/5/6

Table 8.2. Global Electrical Characteristics
—40 to +85 °C, 25 MHz system clock unless otherwise specified.

1. Analog performance is not guaranteed when Vpp is below 1.8 V.
2. SYSCLK must be at least 32 kHz to enable debugging.
3. Supply current parameters specified with Memory Power Controller enabled.

Parameter Conditions Min | Typ | Max | Units
Tsysl (SYSCLK low time) 18 — — ns
Tsysh (SYSCLK high time) 18 — — ns
Notes:

32 Rev. 1.2
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9.4.1. Window Detector Example

Figure 9.4 shows two example window comparisons for right-justified data, with
ADCOLTH:ADCOLTL = 0x0080 (128d) and ADCOGTH:ADCOGTL = 0x0040 (64d). The input voltage can
range from 0 to VREF x (1023/1024) with respect to GND, and is represented by a 10-bit unsigned integer
value. In the left example, an ADOWINT interrupt will be generated if the ADCO conversion word
(ADCOH:ADCOL) is within the range defined by ADCOGTH:ADCOGTL and ADCOLTH:ADCOLTL
(if Ox0040 < ADCOH:ADCOL < 0x0080). In the right example, and 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 < 0x0040 or ADCOH:ADCOL > 0x0080). Figure 9.5 shows an example using left-justi-
fied data with the same comparison values.

ADCOH:ADCOL ADCOH:ADCOL
Input Voltage 4 Input Voltage
(AIN - GND) (AIN - GND)
VREF x (1023/ OX03FF VREF x (1023/
1024) 1024)
ADOWINT _
not affected ADOWINT=1
0x0081
VREF x (128/1024) 0x0080 <—| ADCOLTH:ADCOLTL | VREF x (128/1024) 0x0080 <—| ADCOGTH:ADCOGTL |
"""""""""""""""""""""""""""" 0x007F
ADOWINT=1 ADOWINT
0x0041 not affected
.... VREF x (64/1024) | 0x0040 |« ADCOGTH:ADCOGTL | VREF x (64/1024) 0x0040  |[«—] ADCOLTH:ADCOLTL |
0x003F
ADOWINT ADOWINT=1
not affected
0 0Xx0000
Figure 9.4. ADC Window Compare Example: Right-Justified Data
ADCOH:ADCOL ADCOH:ADCOL
Input Voltage A Input Voltage
(AIN - GND) (AIN - GND)
VREF x (1023/ OXFFCO VREF x (1023/
1024) 1024)
ADOWINT _
not affected ADOWINT=1
0x2040
VREF x (128/1024) 0x2000 <—| ADCOLTH:ADCOLTL | VREF x (128/1024) 0x2000 <—| ADCOGTH:ADCOGTL |
"""""""""""""""""""""""" Ox1FCO
ADOWINT=1 ADOWINT
0x1040 not affected
""" VREF x (64/1024) |  0x1000 [#—] ADCOGTH:ADCOGTL | VREF x (64/1024) 0x1000  |[«—] ADCOLTH:ADCOLTL |
OXOFCO
ADOWINT ADOWINT=1
not affected
0 0x0000
Figure 9.5. ADC Window Compare Example: Left-Justified Data
®
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Figure 10.2. Temperature Sensor Error with 1-Point Calibration at 0 °C
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11. Voltage Reference Options

The voltage reference multiplexer for the ADC is configurable for use with an externally connected voltage
reference, the unregulated power supply voltage (Vpp), or the regulated 1.8 V internal supply (see
Figure 11.1). The REFSL bit in the Reference Control register (REFOCN, SFR Definition 11.1) selects the
reference source for the ADC. For an external source, REFSL should be set to 0 to select the VREF pin. To
use Vpp as the reference source, REFSL should be set to 1. To override this selection and use the internal
regulator as the reference source, the REGOVR bit can be set to 1. The electrical specifications for the
voltage reference circuit are given in Section “8. Electrical Characteristics” on page 30.

Important Note about the VREF Pin: When using an external voltage reference, the VREF pin should be
configured as an analog pin and skipped by the Digital Crossbar. Refer to Section “22. Port Input/Output”
on page 106 for the location of the VREF pin, as well as details of how to configure the pin in analog mode
and to be skipped by the crossbar.
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Figure 11.1. Voltage Reference Functional Block Diagram
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Note that false rising edges and falling edges can be detected when the comparator is first powered on or
if changes are made to the hysteresis or response time control bits. Therefore, it is recommended that the
rising-edge and falling-edge flags be explicitly cleared to logic 0 a short time after the comparator is

enabled or its mode bits have been changed.

SFR Definition 13.1. CPTOCN: Comparator0 Control

Bit

6 5 4 3 2 1 0

Name

CPOEN

CPOOUT | CPORIF | CPOFIF CPOHYP[1:0] CPOHYN[L:0]

Type

R/W

R R/W R/W R/W R/W

Reset

0

0 0 0 0 0 0 0

SFR Address = 0xF8; Bit-Addressable

Bit

Name

Function

7

CPOEN

Comparator0O Enable Bit.

0: Comparator0Q Disabled.
1: ComparatorO Enabled.

CPOOUT

Comparator0 Output State Flag.

0: Voltage on CPO+ < CPO-.
1: Voltage on CP0O+ > CPO-.

CPORIF

Comparator0 Rising-Edge Flag. Must be cleared by software.

0: No ComparatorO Rising Edge has occurred since this flag was last cleared.
1: ComparatorO Rising Edge has occurred.

CPOFIF

Comparator0 Falling-Edge Flag. Must be cleared by software.

0: No Comparator0O Falling-Edge has occurred since this flag was last cleared.
1: ComparatorO Falling-Edge has occurred.

3:2

CPOHYP[L:0]

Comparator0 Positive Hysteresis Control Bits.

00: Positive Hysteresis Disabled.
01: Positive Hysteresis =5 mV.

10: Positive Hysteresis = 10 mV.
11: Positive Hysteresis = 20 mV.

1:0

CPOHYN[L:0]

Comparator0 Negative Hysteresis Control Bits.

00: Negative Hysteresis Disabled.
01: Negative Hysteresis =5 mV.

10: Negative Hysteresis = 10 mV.
11: Negative Hysteresis = 20 mV.

61
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13.1. Comparator Multiplexer

C8051T600/1/2/3/4/5/6 devices include an analog input multiplexer to connect Port I/O pins to the compar-
ator inputs. The ComparatorO inputs are selected in the CPTOMX register (SFR Definition 13.3). The CMX-
OP1-CMXOPO bits select the ComparatorO positive input; the CMXON1-CMXONO bits select the

ComparatorQ negative input.

Important Note About Comparator Inputs: The Port pins selected as comparator inputs should be con-
figured as analog inputs in their associated Port configuration register, and configured to be skipped by the
Crossbar (for details on Port configuration, see Section “22.5. Special Function Registers for Accessing
and Configuring Port I/0” on page 118).

CPTOMX

TdOXIND
0dOXIND
TNOXND
ONOXND

P0.0
P0.2
P0.4
P0.6 VDD

CPO +

+\

cro- | > ’
PO.1 =
0.3 GND
P0.5
P0.7

Figure 13.3. Comparator Input Multiplexer Block Diagram
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SFR Definition 13.3. CPTOMX: Comparator0O MUX Selection

Bit 7 6 5 4 3 2 1 0
Name CMXON[1:0] CMXO0P[1:0]
Type R R R/W R R R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = 0x9F
Bit Name Function
7:6 Unused Unused. Read = 00b; Write = Don'’t Care.
5:4 | CMXON[1:0] | comparator0 Negative Input MUX Selection.
00: PO.1
01: P0.3
10: PO0.5
11: P0O.7
3:2 Unused |Unused. Read = 00b; Write = Don't Care.
1:0 | CMXOP[1:0] | comparator0 Positive Input MUX Selection.
00: P0.0 (Available only on packages with 8 I/O pins)
01: P0.2
10: P0.4
11: P0.6 (Available only on packages with 8 I/O pins)
) Rev. 1.2 64
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Notes on Registers, Operands and Addressing Modes:

Rn - Register RO-R7 of the currently selected register bank.
@Ri - Data RAM location addressed indirectly through RO or R1.

rel - 8-bit, signed (twos complement) offset relative to the first byte of the following instruction. Used by
SJMP and all conditional jumps.

direct - 8-bit internal data location’s address. This could be a direct-access Data RAM location (0x00—
0Xx7F) or an SFR (0x80—0xFF).

#data - 8-bit constant
#datal6 - 16-bit constant
bit - Direct-accessed bit in Data RAM or SFR

addrll - 11-bit destination address used by ACALL and AJMP. The destination must be within the same
2 kB page of program memory as the first byte of the following instruction.

addrl16 - 16-bit destination address used by LCALL and LIMP. The destination may be anywhere within
the 8 kB program memory space.

There is one unused opcode (0xA5) that performs the same function as NOP.
All mnemonics copyrighted © Intel Corporation 1980.

Rev. 1.2 70
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SFR Definition 14.6. PSW: Program Status Word

Bit 7 6 5 4 3 2 1 0
Name | CY AC FO RS[1:0] oV F1 PARITY
Type | R/W RIW RIW RIW RIW RIW R
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xDO; Bit-Addressable

Bit Name Function

7 cY Carry Flag.
This bit is set when the last arithmetic operation resulted in a carry (addition) or a bor-
row (subtraction). It is cleared to logic O by all other arithmetic operations.

6 AC Auxiliary Carry Flag.
This bit is set when the last arithmetic operation resulted in a carry into (addition) or a
borrow from (subtraction) the high order nibble. It is cleared to logic 0 by all other arith-
metic operations.

5 FO User Flag 0.
This is a bit-addressable, general purpose flag for use under software control.

4:3 | RS[1:0] |Register Bank Select.

These bits select which register bank is used during register accesses.
00: Bank 0, Addresses 0x00-0x07
01: Bank 1, Addresses 0x08-0x0F
10: Bank 2, Addresses 0x10-0x17
11: Bank 3, Addresses 0x18-0x1F

2 ov Overflow Flag.
This bit is set to 1 under the following circumstances:
m  An ADD, ADDC, or SUBB instruction causes a sign-change overflow.
m A MUL instruction results in an overflow (result is greater than 255).
m A DIV instruction causes a divide-by-zero condition.
The OV bit is cleared to 0 by the ADD, ADDC, SUBB, MUL, and DIV instructions in all
other cases.

1 F1 User Flag 1.
This is a bit-addressable, general purpose flag for use under software control.

0 | PARITY |Parity Flag.
This bit is set to logic 1 if the sum of the eight bits in the accumulator is odd and cleared
if the sum is even.

73 Rev. 1.2
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21. Oscillators and Clock Selection

C8051T600/1/2/3/4/5/6 devices include a programmable internal high-frequency oscillator and an external
oscillator drive circuit. The internal high-frequency oscillator can be enabled/disabled and calibrated using
the OSCICN and OSCICL registers, as shown in Figure 21.1. The system clock can be sourced by the
external oscillator circuit or the internal oscillator (default). The internal oscillator offers a selectable post-
scaling feature, which is initially set to divide the clock by 8.

OSCXCN

|
: OSCICL OSCICN
|
|
! =
: BoBEE
RC Mode al8
! Llo|oE=
VDD | B
L N
| I
|
EXTCLK | v v
| EN
! Programmable . ‘\'
I Internal Clock 7 en "
| Generator
L ! SYSCLK
|
C Mode :
|
EXTCLK
EXTCLK g|<—> Input osc >
| Circuit
l
| ’i\ ’L‘
|
|
|
| alal8
= i sEE| BZ2
: 508 BRe
CMOS Mode ! glole| XXX
_______________ ‘ ! XXX
i
|
1

Figure 21.1. Oscillator Options

21.1. System Clock Selection

The CLKSL bit in register OSCICN selects which oscillator source is used as the system clock. CLKSL
must be set to 1 for the system clock to run from the external oscillator; however the external oscillator may
still clock certain peripherals (timers, PCA) when the internal oscillator is selected as the system clock. The
system clock may be switched on-the-fly between the internal oscillator and external oscillator, as long as
the selected clock source is enabled and running.

The internal high-frequency oscillator requires little start-up time and may be selected as the system clock
immediately following the register write, which enables the oscillator. The external RC and C modes also
typically require no startup time.

100 Rev. 1.2
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22.5. Special Function Registers for Accessing and Configuring Port I/O

The Port I/O pins are accessed through the special function register PO, which is both byte addressable
and bit addressable. When writing to this SFR, the value written is latched to maintain the output data
value at each pin. When reading, the logic levels of the Port's input pins are returned regardless of the
XBRn settings (i.e., even when the pin is assigned to another signal by the crossbar, the Port register can
always read its corresponding Port 1/0O pin). The exception to this is the execution of the read-modify-write
instructions that target the Port O Latch register as the destination. The read-modify-write instructions
include ANL, ORL, XRL, JBC, CPL, INC, DEC, or DINZ for any usage. However, when the destination is
an individual bit in PO, the read-modify-write instructions include MOV, CLR, or SETB. For all read-modify-
write instructions, the value of the latch register (not the pin) is read, modified, and written back to the SFR.

The XBRO register allows the individual Port pins to be assigned to digital functions or skipped by the
crossbar. All Port pins used for analog functions, GPIO, or dedicated digital functions should have their
XBRO bit set to 1.

The Port input mode of the 1/O pins is defined using the Port O Input Mode register (POMDIN). Each Port
cell can be configured for analog or digital 1/0. This selection is required even for the digital resources
selected in the XBRn registers and is not automatic.

The output driver characteristics of the 1/0 pins are defined using the Port 0 Output Mode register (POMD-
OUT). Each Port Output driver can be configured as either open drain or push-pull. This selection is
required even for the digital resources selected in the XBRn registers and is not automatic. The only
exception to this is the SMBus (SDA, SCL) pins, which are configured as open-drain regardless of the
POMDOUT settings.

SFR Definition 22.4. PO: Port O

Bit 7 6 5 4 3 2 1 0
Name PO[7:0]
Reset 1 1 1 1 1 1 1
SFR Address = 0x80; Bit-Addressable
Bit Name Description Write Read
7:0 | PO[7:0] |Port0 Data. 0: Set output latch to logic |0: P0O.n Port pin is logic
Sets the Port latch logic LOW. ) LOW. o )
value or reads the Port pin 1: Set output latch to logic | 1: PO.n Port pin is logic
logic state in Port cells con- HIGH. HIGH.
figured for digital I/O.
Note: Bits 6 and 0 on the C8051T606 are read-only.
118 Rev. 1.2 )
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Table 24.1. Timer Settings for Standard Baud Rates
Using The Internal 24.5 MHz Oscillator

Frequency: 24.5 MHz
Target Baud Rate | Oscillator | Timer Clock SCA1-SCAO0 | 1Mt | Timerl
Baud Rate % Error Divide Source (pre-scale Reload
(bps) Factor select)l Value (hex)
230400 -0.32% 106 SYSCLK XX*# 1 0xCB
e . 115200 -0.32% 212 SYSCLK XX 1 0x96
S 57600 0.15% 426 SYSCLK XX 1 0x2B
< % 28800 -0.32% 848 SYSCLK/4 01 0 0x96
CI) c 14400 0.15% 1704 SYSCLK/12 00 0 0xB9
‘>’_’ % 9600 -0.32% 2544 SYSCLK/12 00 0 0x96
0w = 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 24.2. Timer Settings for Standard Baud Rates
Using an External 22.1184 MHz Oscillator
Frequency: 22.1184 MHz
Target Baud Rate | Oscillator | Timer Clock | SCA1-SCAO0 | Timl| Timerl
Baud Rate % Error Divide Source (pre-scale Reload
(bps) Factor select)! Value (hex)
230400 0.00% 96 SYSCLK XX# 1 OxDO
£ g 115200 0.00% 192 SYSCLK XX 1 O0xAO0
28 57600 0.00% 384 SYSCLK XX 1 0x40
¥ = 28800 0.00% 768 SYSCLK /12 00 0 OXEOQ
O S 14400 0.00% 1536 SYSCLK /12 00 0 0xCO0
Q 9;2 9600 0.00% 2304 SYSCLK /12 00 0 OxAOQ
n u 2400 0.00% 9216 SYSCLK /48 10 0 OxAO0
1200 0.00% 18432 | SYSCLK/ 48 10 0 0x40
e 230400 0.00% 96 EXTCLK/8 11 0 OXFA
S @ 115200 0.00% 192 EXTCLK /8 11 0 OxF4
< TC‘)s 57600 0.00% 384 EXTCLK /8 11 0 OXE8
O € 28800 0.00% 768 EXTCLK /8 11 0 0xDO
Q % 14400 0.00% 1536 EXTCLK /8 11 0 O0xAO0
n = 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.
) Rev. 1.2 144
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25.1.4. Mode 3: Two 8-bit Counter/Timers (Timer 0 Only)

In Mode 3, Timer O is configured as two separate 8-bit counter/timers held in TLO and THO. The
counter/timer in TLO is controlled using the Timer O control/status bits in TCON and TMOD: TRO, C/TO,
GATEQ, and TFO. TLO can use either the system clock or an external input signal as its timebase. The THO
register is restricted to a timer function sourced by the system clock or prescaled clock. THO is enabled
using the Timer 1 run control bit TR1. THO sets the Timer 1 overflow flag TF1 on overflow and thus controls
the Timer 1 interrupt.

Timer 1 is inactive in Mode 3. When Timer 0O is operating in Mode 3, Timer 1 can be operated in Modes 0,
1, or 2, but cannot be clocked by external signals nor set the TF1 flag and generate an interrupt. However,
the Timer 1 overflow can be used to generate baud rates for the SMBus and/or UART, and/or initiate ADC
conversions. While Timer 0 is operating in Mode 3, Timer 1 run control is handled through its mode set-
tings. To run Timer 1 while Timer O is in Mode 3, set the Timer 1 Mode as 0, 1, or 2. To disable Timer 1,
configure it for Mode 3.

TMOD
c[c[T[T]c]c[T]T
Al/|1[1]A|/|o]o
TOM T|TIM[M[T]T|M[m
E[1]|1]|o|E[0]1]|0
1 0
N v]
Pre-scaled Clock 0
THO —
(8 bits) > :]l_ :}Imerrupt
» 0 _—> Interrupt
SYSCLK — 1 0 >
z 1
8 T1
EO
i
j———-- -
T0—
: TLO
: (8 bits)
1
l
I Crossbar
1
1
1
1
1
1
/INTO—:
Figure 25.3. TO Mode 3 Block Diagram
®
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25.2.2. 8-bit Timers with Auto-Reload

When T2SPLIT is set, Timer 2 operates as two 8-bit timers (TMR2H and TMR2L). Both 8-bit timers oper-
ate in auto-reload mode as shown in Figure 25.5. TMR2RLL holds the reload value for TMR2L; TMR2RLH
holds the reload value for TMR2H. The TR2 bit in TMR2CN handles the run control for TMR2H. TMR2L is
always running when configured for 8-bit Mode.

Each 8-bit timer may be configured to use SYSCLK, SYSCLK divided by 12, or the external oscillator clock
source divided by 8. The Timer 2 Clock Select bits (T2MH and T2ML in CKCON) select either SYSCLK or
the clock defined by the Timer 2 External Clock Select bit (T2XCLK in TMR2CN), as follows:

T2MH T2XCLK |TMR2H Clock Source T2ML T2XCLK |TMR2L Clock Source
0 0 SYSCLK /12 0 0 SYSCLK /12
0 1 External Clock / 8 0 1 External Clock / 8
1 X SYSCLK 1 X SYSCLK

The TF2H bit is set when TMR2H overflows from OxFF to Ox00; the TF2L bit is set when TMR2L overflows
from OxFF to 0x00. When Timer 2 interrupts are enabled, an interrupt is generated each time TMR2H over-
flows. If Timer 2 interrupts are enabled and TF2LEN (TMR2CN.5) is set, an interrupt is generated each
time either TMR2L or TMR2H overflows. When TF2LEN is enabled, software must check the TF2H and
TF2L flags to determine the source of the Timer 2 interrupt. The TF2H and TF2L interrupt flags are not
cleared by hardware and must be manually cleared by software.

T2XCLK
l T2MH TMR2RLH |[&el0ad » To SMBus
SYSCLK /12— 0
Y
External Clock/ 8 —— 1 TCLK
TMR2H > TF2H
TR2 > TESL Interrupt
1 TF2LEN
=
Q[[T2sPLiT
r[ TR2
oML TMR2RLL [fel0ad =
SYSCLK r F[T2XcIK
1 ll
TCLK . To ADC,
TMR2L > MBS
0

Figure 25.5. Timer 2 8-Bit Mode Block Diagram
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26.3.2. Software Timer (Compare) Mode

In Software Timer mode, the PCA counter/timer value is compared to the module's 16-bit Capture/Com-
pare register (PCAOCPHnN and PCAOCPLn). 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 ser-
vice routine, and must be cleared by software. Setting the ECOMn and MATn bits in the PCAOCPMn regis-
ter enables Software Timer mode.

Important Note about Capture/Compare Registers: When writing a 16-bit value to the PCAO Cap-
ture/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 0
Reset
Write to ]
PCAOCPHnN ﬁ PCA Interrupt
1

YPCAOCPMn |—|:|
P[E[C[cIM[T]P[E PCAOCN
wc|a|alalojwlc clc clclc
MO[P(PITIGIMC PCAOCPLN | PCAOCPHN FIR clclc
1[M|P|N|n[n|n|F ElElE
6|n[nfn n 2|1lo0
n
X 00| 00X

Y o
Enable > 16-bit Comparator Match o/cl
PCA
T PCAOL PCAOH
Figure 26.5. PCA Software Timer Mode Diagram
®
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26.4. Watchdog Timer Mode

A programmable Watchdog Timer (WDT) function is available through the PCA Module 2. The WDT is
used to generate a reset if the time between writes to the WDT update register (PCAOCPH2) exceed a
specified limit. The WDT can be configured and enabled/disabled as needed by software.

With the WDTE bit set in the PCAOMD register, Module 2 operates as a Watchdog Timer (WDT). The Mod-
ule 2 high byte is compared to the PCA counter high byte; the Module 2 low byte holds the offset to be
used when WDT updates are performed. The Watchdog Timer is enabled on reset. Writes to some
PCA registers are restricted while the Watchdog Timer is enabled. The WDT will generate a reset
shortly after code begins execution. To avoid this reset, the WDT should be explicitly disabled (and option-
ally re-configured and re-enabled if it is used in the system).

26.4.1. Watchdog Timer Operation
While the WDT is enabled:

PCA counter is forced on.

Writes to PCAOL and PCAOH are not allowed.

PCA clock source bits (CPS2—-CPSQ0) are frozen.

PCA Idle control bit (CIDL) is frozen.

Module 2 is forced into software timer mode.

Writes to the Module 2 mode register (PCAOCPM?2) are disabled.

While the WDT is enabled, writes to the CR bit will not change the PCA counter state; the counter will run
until the WDT is disabled. The PCA counter run control bit (CR) will read zero if the WDT is enabled but
user software has not enabled the PCA counter. If a match occurs between PCAOCPH2 and PCAOH while
the WDT is enabled, a reset will be generated. To prevent a WDT reset, the WDT may be updated with a
write of any value to PCAOCPH2. Upon a PCAOCPH2 write, PCAOH plus the offset held in PCAOCPL2 is
loaded into PCAOCPH2 (See Figure 26.10).

PCAOMD
cWW [C[C[E
ool pllele :> PCAOCPH2
o|T|L| |ssls|F
LIElc| [2[z]o
K

> 8-bit Match Rese
5 > Enable | Comparator

i

PCAOCPL2 :’|> 8-bit Adder <: PCAOH PCAOL Overfiow

A

5 Adder

Write to Enable

PCAOCPH2

Figure 26.10. PCA Module 2 with Watchdog Timer Enabled

170 Rev. 1.2

SILICON LABS



C8051T600/1/2/3/415/6

26.5. Register Descriptions for PCAO
Following are detailed descriptions of the special function registers related to the operation of the PCA.

SFR Definition 26.1. PCAOCN: PCA Control

Bit 7 6 5 4 3 2 1 0
Name| CF CR CCF2 CCF1 CCFO
Type | RW RIW R R R RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xD8; Bit-Addressable

Bit

Name

Function

7

CF

PCA Counter/Timer Overflow Flag.

Set by hardware when the PCA Counter/Timer overflows from OXFFFF to 0x0000.
When the Counter/Timer Overflow (CF) interrupt is enabled, setting this bit causes the
CPU to vector to the PCA interrupt service routine. This bit is not automatically cleared
by hardware and must be cleared by software.

CR

PCA Counter/Timer Run Control.

This bit enables/disables the PCA Counter/Timer.
0: PCA Counter/Timer disabled

1: PCA Counter/Timer enabled.

5:3

Unused

Unused. Read = 000b, Write = Don't care.

CCF2

PCA Module 2 Capture/Compare Flag.

This bit is set by hardware when a match or capture occurs. When the CCF2 interrupt
is enabled, setting this bit causes the CPU to vector to the PCA interrupt service rou-
tine. This bit is not automatically cleared by hardware and must be cleared by software.

CCF1

PCA Module 1 Capture/Compare Flag.

This bit is set by hardware when a match or capture occurs. When the CCF1 interrupt
is enabled, setting this bit causes the CPU to vector to the PCA interrupt service rou-
tine. This bit is not automatically cleared by hardware and must be cleared by software.

CCFO

PCA Module 0 Capture/Compare Flag.

This bit is set by hardware when a match or capture occurs. When the CCFO interrupt
is enabled, setting this bit causes the CPU to vector to the PCA interrupt service rou-
tine. This bit is not automatically cleared by hardware and must be cleared by software.
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SFR Definition 26.4. PCAOL: PCA Counter/Timer Low Byte

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

Type | RW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xF9
Bit Name Function

7:0 | PCAQ[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 26.5. PCAOH: PCA Counter/Timer High Byte

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

Type | R/W RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR Address = OxFA
Bit Name Function

7:0 | PCAO[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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