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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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RECOMMENDED DC OPERATING CONDITIONS (continued)
(VDD = VRST to 3.6V, TA = -40°C to +85°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Input/Output Pin Capacitance CIO Guaranteed by design   15 pF 
Input Low Current All Pins IIL VIN = 0.4V   -30 µA 
Input-Leakage Current IL Internal pullup disabled -100  +100 nA 
Input Pullup Resistor (All Inputs) RPU    60  k
CLOCK SOURCE 

FLL Output Frequency fFLL CX1 = 32.768kHz 9.5 10.0 10.5 MHz 
FLL Output Accuracy fFLL CX1 = 32.768kHz  1.5 ±5 % 
FLASH MEMORY 

System Clock During Flash 
Programming/Erase 

  2   MHz 

Mass erase 22.8 24 25.2 
Flash Erase Time  

Page erase 22.8 24 25.2 
ms 

Flash Programming Time Per 
Word  (Note 7) 59.5  66.5 µs 

Write/Erase Cycles    1000  Cycles 
Data Retention  TA  = +25°C 100   Years 
SUPPLY VOLTAGE MONITOR 

Set Point SV TR   2.0  3.5 V 
Increment Resolution    0.1  V 
Default Set Point    2.7  V 
Current Consumption ISVM     10 µA 
Start Time tSVMST     200 µs 

Setup Time (Change Set Point) tSVM_SU1
Changing from one set point to another set 
point   2 µs 

Setup Time (Stop Mode Exit) tSVM_SU2  Exit from stop mode   8 µs 
REAL-TIME CLOCK 

RTC Input Frequency  f32KIN  32kHz watch crystal  32,768  Hz 
VDD  = 2.0V  0.6  

RTC Operating Current IRTC
VDD  = 3.6V  0.8  

µA 

Note 1: Results based on simulation data. Characterization data will be available at a later date. All voltages are referenced to
ground. Specifications to TA = -40°C are guaranteed by design and are not production tested.

Note 2: Typical values are not guaranteed. These values are measured at room temperature, VDD = 3.3V.
Note 3: This current is from VBAT only if (VDD < VBAT and VDD < VRST) or (STOP = 1, REGEN = 0, BOD = 1). Otherwise, this current

is from VDD.
Note 4: Measured on the VDD pin and the device not in reset. All inputs are connected to VSS or VDD. Outputs do not source/sink

any current. Timer enabled, RTC enabled, part executing JUMP $ from flash.
Note 5: If the RTC is on for parameters ISTOP_2, ISTOP_3, and ISTOP_4, a current equal to IBAT1 is added to IDD.
Note 6: The maximum total current, IOH(MAX) and IOL(MAX), for all outputs combined should not exceed 35mA to satisfy the maxi-

mum specified voltage drop.
Note 7: The timing listed above is clocked by 63 cycles of the internal 1MHz ±5% clock. There will be ROM code overhead, which is

a function of system clock. For data sheet purposes, a better way is to specify the limits that include ROM code execution
with specified system clock speed.
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Pin Description
PIN NAME FUNCTION 

POWER PINS 

21 VDD
Supply Voltage . Must be bypassed with a 4.7µF capacitor with ESR < 5 and a 0.1µF ceramic 
capacitor.

17 GND Ground 

20 REGOUT 
Regulator Output.  1.8V output. Must be connected to a 1µF low-ESR (< 1) external ceramic chip 
capacitor.

19 VBAT Battery Input for Backing Up the RTC 

CLOCK PINS 

15, 16 CX1, CX2 
RTC Crystal Inputs. The RTC requires a 32.768kHz crystal to be connected in order to supply the 
time base for the RTC. The 6pF load capacitors are included in the circuitry.

I/O PINS 

Port 0.  Port 0 functions as both an 8-bit I/O port and as a special function interface to the I2C
master and serial UARTs 0 and 1. All pins support external interrupt functionality. The default 
reset condition of the pins is weakly pulled up (input). To drive output, either the port direction 
register must be programmed to enable output or the alternate function module must be 
configured to drive the pins. This port is accessible to the UserCore only.

PIN PORT ALTERNATE FUNCTION 

2 P0.0 TXD0/INT0
3 P0.1 RXD0/INT1 
4 P0.2 MDIN1N/T2P/INT2 
5 P0.3 MDIN1P/T2PB/INT3 
6 P0.4 SDA/INT4 
7 P0.5 SCL/INT5 
23 P0.6 TXD1/INT6 

2�7, 23, 22 P0.0�P0.7 

22 P0.7 RXD1/INT7 

Port 1.  Port 1 functions as both a 6-bit I/O port and as a special function interface to the JTAG 
compatible test access port (TAP), the RTC square-wave output, and as the input/output to and 
from timer B. All pins support external interrupt functionality. The default reset condition of pins 
P1.0�P1.3 is the JTAG functions. To use the 4-bit port as standard GPIO, the TAP must be 
disabled by user code. This port is accessible to the UserCore only. 

Active-Low Reset ( RST). The RST pin recognizes external active-low reset inputs and employs 
an internal pullup resistor to allow for a combination of wired-OR external reset sources. An RC is 
not required for power-up, as this function is provided internally. The RST pin function is enabled 
on power-on reset. It is critical that this pin not be held low externally after a power-on reset or the 
device cannot exit the reset state.

PIN PORT ALTERNATE FUNCTION 

10 P1.0 TMS/INT8
11 P1.1 TCK/INT9 
12 P1.2 TDI/INT10 
13 P1.3 TDO/SQW/INT11 
14 P1.4 TBB 
18 P1.5 TBA 

10, 11, 12, 
13, 14, 18, 

24
P1.0�P1.6 

24 P1.6 RST
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BIT 
REGISTER 

MOD: 
REG 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RCNT 1:25 0 X X X 0xX 0 0 0 0 0 0 1 0 0 X 
RTSS 1:26  0xXX 
RTSH 1:27 0xXXXX 
RTSL 1:28 0xXXXX 
RSSA 1:29  0xXXXX 
RASH 1:30  0xX 
RASL 1:31 0xXXXX 

T2CNA 2:0  0 0 0 0 0 0 0 0 
T2H 2:1  0x00 

T2RH 2:2  0x00 
T2CH 2:3  0x00 
PO2 2:4  1Fh 
PI2 2:5  0xXX 

SCON0 2:6  0 0 0 0 0 0 0 0 
SBUF0 2:7  0x00 
SMD0 2:8  0 0  0 0 0 
PR0 2:9 0x0000 
PD2 2:10  0x00 

T2CNB 2:11  0 0 0  0 0 0 0 
T2V 2:12 0x0000 
T2R 2:13 0x0000 
T2C 2:14 0x0000 

T2CFG 2:15  0 0x0 0 0x0 0 
MCNT 3:0  0 0 0 0 0 0 0 0 

MA 3:1 0x0000 
MB 3:2 0x0000 
MC2 3:3 0x0000 
MC1 3:4 0x0000 
MC0 3:5 0x0000 
SPIB 3:7 0x0000 

MC1R 3:8 0x0000 
MC0R 3:9 0x0000 
SPICN 3:13  0 0 0 0 0 0 0 0 
SPICF 3:14  0  0 0 0 
SPICK 3:15  0x00 

I2CBUF 4:0  0x0000 
I2CST 4:1 0 0  0 0 0 0 0 0 0 0 0 0 0 0 
I2CIE 4:2  0  0 0 0 0 0 0 0 0 0 0 
TB0R 4:4 0x0000 
TB0C 4:5 0x0000 

SCON1 4:6  0 0 0 0 0 0 0 0 
SBUF1 4:7  0x0000 
SMD1 4:8  0 0 0 
PR1 4:9 0x0000 

TB0CN 4:10 0  0 0 0x0 0 0 0 0 0 0 0 0 

Table 2. UserCore Peripheral Register Default Values (continued)
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Peripheral RegistersÑDSPCore
The MAXQ3108 DSPCore exposes its peripheral com-
plement in modules numbered 0 and 1. Table 3

describes the functions associated with the peripheral
registers, and Table 4 shows the default values of these
registers.

BIT 
REGISTER 

MOD: 
REG 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

TB0V 4:11 0x0000 
I2CCN 4:12 0  0 0 0 0 0 0  0 0 0 
I2CCK 4:13 0x02 0x04 
I2CTO 4:14  0x00 
I2CSLA 4:15  0x000 
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Special Function Register Bit Descriptions (continued)

MREQ1 (0Fh, 00h) Master Request Register 1 

Initialization: This register is reset to 0000h on all forms of reset. 
Read/Write Access: Unrestricted read/write access only to the UserCore.  

Unrestricted read access only to the DSPCore. 

MREQ1.[15:0]: 

Master Request Register 1 Bits 15:0.  These bits are used to supply follow-on address and data 
information for commands issued by the master. To notify the slave that data is ready to be read, 
the REQCDV bit should be set to 1. The master should poll the REQCDV bit to know when the slave 
has read MREQ1 and when it is safe to write further data to MREQ1.  

MREQ2 (10h, 00h) Master Request Register 2 

Initialization: This register is reset to 0000h on all forms of reset. 
Read/Write Access: Unrestricted read/write access only to the UserCore.  

Unrestricted read access only to the DSPCore. 

MREQ2.[15:0]: 

Master Request Register 2 Bits 15:0.  These bits are used to supply follow-on address and data 
information for commands issued by the master. To notify the slave that data is ready to be read, 
the REQCDV bit should be set to 1. The master should poll the REQCDV bit to know when the slave 
has read MREQ2 and when it is safe to write further data to MREQ2.  

ADCN (11h, 00h) Analog-to-Digital Converter Control Register 

Initialization: This register is cleared to 0000h on all forms of reset. 
Read/Write Access: UserCore: Unrestricted read/write access except bits 0:5 are read only and 6:7 have hardware 

restricted write access. 
DSPCore: Read-only. 

ADCN.0: ABF0

ADC0 Buffer Full Flag.  This bit is set by hardware to indicate that a sample is available from 
ADC0. An interrupt request is generated to a CPU if IF01E = 1 and interrupts are not otherwise 
masked globally or modularly. This bit is cleared by hardware by a CPU read (either the UserCore 
or the DSPCore) of the AD0 output register. The ABF0 and ABF1 flags are set in the same clock 
cycle. 

ADCN.1: ABF1

ADC1 Buffer Full Flag.  This bit is set by hardware to indicate that a sample is available from 
ADC1. An interrupt request is generated to a CPU if IF01E = 1 and interrupts are not otherwise 
masked globally or modularly. This bit is cleared by hardware by a CPU read (either the UserCore 
or the DSPCore) of the AD1 output register. The ABF0 and ABF1 flags are set in the same clock 
cycle. 

ADCN.2: ABF2

ADC2 Buffer Full Flag.  This bit is set by hardware to indicate that a sample is available from 
ADC2. An interrupt request is generated to a CPU if IF23E = 1 and interrupts are not otherwise 
masked globally or modularly. This bit is cleared by hardware by a CPU read (either the UserCore 
or the DSPCore) of the AD2 output register. The ABF2 and ABF3 flags are set in the same clock 
cycle. 

ADCN.3: ABF3

ADC3 Buffer Full Flag.  This bit is set by hardware to indicate that a sample is available from 
ADC3. An interrupt request is generated to a CPU if IF23E = 1 and interrupts are not otherwise 
masked globally or modularly. This bit is cleared by hardware by a CPU read (either the UserCore 
or the DSPCore) of the AD3 output register. The ABF2 and ABF3 flags are set in the same clock 
cycle. 

ADCN.4: ABF4

ADC4 Buffer Full Flag.  This bit is set by hardware to indicate that a sample is available from 
ADC4. An interrupt request is generated to a CPU if IF45E = 1 and interrupts are not otherwise 
masked globally or modularly. This bit is cleared by hardware by a CPU read (either the UserCore 
or the DSPCore) of the AD4 output register. The ABF4 and ABF5 flags are set in the same clock 
cycle. 
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Special Function Register Bit Descriptions (continued)
RASH (1Eh, 01h) RTC Alarm Time-of-Day High Register (8-Bit Register) 

Initialization: This register is battery backed through POR so long as VBAT(MIN)  < VBAT  < VBAT(MAX) ; however, it 
is indeterminate on the very first POR and must be configured initially by the user. This register is 
unaffected by other resets. 

Read/Write Access: Bits 3:0 are write accessible when either (ADE = 0 or RTCE = 0). Bits 3:0 are read accessible at all 
times. Bits 7:4 are not write accessible and always read 0. 

RASH.[3:0]: 

RTC Time-of-Day High Bit 3:0.  This register contains the most significant bits for the 20-bit time-of-
day alarm. The time-of-day alarm is formed by the RASH and the RASL registers and only the lower 
20 bits is meaningful for the alarm function. The time-of-day alarm is triggered when 1) the 
subsecond counter rolls over and 2) the 20 significant bits of the RASH:RASL register pair match 
the 20 least significant bits of the RTC (the RTSH:RTSL register pair). 

RASH.[7:4]: Reserved Reserved.  Reads return 0. 

RASL (1Fh, 01h) RTC Alarm Time-of-Day Low Register (16-Bit Register) 

Initialization: This register is battery backed through POR so long as VBAT(MIN)  < VBAT  < VBAT(MAX) ; however, it 
is indeterminate on the very first POR and must be configured initially by the user. This register is 
unaffected by other resets. 

Read/Write Access: Unrestricted read. Write accessible when BUSY = 0 and either (ADE = 0 or RTCE = 0). 

RASL.[15:0]: 

RTC Time-of-Day Low Bit 15:0.  This register contains the least significant bits for the 20-bit time-of-
day alarm. The time-of-day alarm is formed by the RASH and the RASL registers and only the lower 
20 bits are meaningful for the alarm function. The time-of-day alarm is triggered when 1) the 
subsecond counter rolls over and 2) the 20 significant bits of the RASH:RASL register pair match 
the 20 least significant bits of the RTC (the RTSH:RTSL register pair). 

T2CNA (00h, 02h) Timer 2 Control Register A  

Initialization: This register is cleared to 00h on all forms of reset. 
Read/Write Access: Unrestricted read/write. 

T2CNA.0: G2EN

Gating Enable.  This bit enables the external T2P pin to gate the input clock to the 16-bit (T2MD = 
0) or highest 8-bit (T2MD = 1) timer. Gating uses T2P as an input, thus it can only be used when 
T2OE0 = 0 and C/T2 = 0. Gating is not possible on the low 8-bit timer (T2L) when timer 2 is 
operated in dual 8-bit mode. Gating does not make sense when counter operation is selected as 
the T2 input is being counted. The G2EN bit serves a different purpose when capture and reload 
have been defined for both edges (CCF[1:0] = 11b and CPRL2 = 1). For this special case, setting 
G2EN = 1 allows the T2POL0 bit to specify which edge does not cause a reload. If T2POL0 is 0, 
there is no reload on the falling edge; if T2POL0 is 1, there is no reload on the rising edge. 
   0 = gating disabled 
   1 = gating enabled 
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Special Function Register Bit Descriptions (continued)

PI2 (05h, 02h) Port 2 Input Register 

Initialization: The reset value for this register is dependent on the logical states of the pins. 
Read/Write Access: Unrestricted read-only. 

PI2.[6:0]:

Port 2 Input Register Bits 6:0.  The PI2 register always reflects the logic state of its pins when read. 
Note that each port pin has a weak pullup circuit when functioning as an input and the p-channel 
pullup transistor is controlled by its respective PO bits. If the PO bit is set to 1, the weak pullup is 
on; if the PO bit is cleared to 0, the weak pullup is off and forces the port pin into three-state. 

PI2.7: Reserved Reserved.  Reads return 0. 

SCON0 (06h, 02h) Serial Port 0 Control Register 

Initialization: The serial port control is cleared to 00h on all forms of reset. 
Read/Write Access: Unrestricted read/write. 

SCON0.0: RI

Receive Interrupt Flag.  This bit indicates that a data byte has been received in the serial port 
buffer. The bit is set at the end of the 8th bit for mode 0, after the last sample of the incoming stop 
bit for mode 1 subject to the value of the SM2 bit, or after the last sample of RB8 for modes 2 and 
3. This bit must be cleared by software once set. 

SCON0.1: TI
Transmit Interrupt Flag.  This bit indicates that the data in the serial-port data buffer has been 
completely shifted out. It is set at the end of the last data bit for all modes of operation and must 
be cleared by software once set. 

SCON0.2: RB8
9th Received Bit State.  This bit identifies the state of the 9th bit of received data in serial port 
modes 2 and 3. When SM2 is 0, it is the state of the stop bit in mode 1. This bit has no meaning in 
mode 0. 

SCON0.3: TB8
9th Transmission Bit State.  This bit defines the state of the 9th transmission bit in serial port 
modes 2 and 3. 

SCON0.4: REN

Receive Enable  
   REN_0 = 0: Serial port 0 receiver disabled. 
   REN_0 = 1: Serial port 0 receiver enabled for modes 1, 2 and 3. Initiate synchronous reception for  
   mode 0. 

SCON0.5: SM2 

Serial Port 0 Mode Bit 2.  Setting this bit in mode 1 ignores reception if an invalid stop bit is 
detected. Setting this bit in mode 2 or 3 enables multiprocessor communications, and prevents the 
RI bit from being set and the interrupt from being asserted if the 9th bit received is 0. This bit is 
also used to support mode 0 for clock selection.  
   SM2 = 0: clock is divided by 12 
   SM2 = 1: clock is divided by 4 

SCON0.6: SM1 Serial Port 0 Mode Bit 1 
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Special Function Register Bit Descriptions (continued)

SMD0.7: EPWM 

Enable TXD PWM Output Function.  Setting this bit to a 1 enables the output of the logical function 
selected by the OFS bit to be output on the TXD0 pin for the asynchronous UART transmit modes 
(i.e., modes 1, 2, and 3). Note that the PWM function is not possible for UART mode 0 and this bit 
has no effect during UART mode 0 operation. When this bit is cleared to 0, the OFS bit is 
meaningless and the normal TXD0 pin controls and behavior apply. 

PR0 (09h, 02h) Phase Register 0 

Initialization: The phase register is cleared to 0000h on all forms of reset. 
Read/Write Access: Unrestricted read/write. 

PR0.[15:0]:
Phase Register 0 15:0.  This register is used to load and read the 16-bit value in the phase register 
that determines the baud rate for the serial port 0. 

PD2 (0Ah, 02h) Port 2 Direction Register 

Initialization: This register is cleared to 00h on all forms of reset. 
Read/Write Access: Unrestricted read/write. 

PD2.[6:0]:

Port 2 Direction Register Bits 6:0.  PD2 is used to determine the direction of the port 2 function. The 
port pins are independently controlled by their direction bit. When a bit is set to 1, its corresponding 
pin is used as an output; data in the PO register is driven on the pin. When a bit is cleared to 0, its 
corresponding pin is used as an input, and allows an external signal to drive the pin. Note that each 
port pin has a weak pullup circuit when functioning as an input and the p-channel pullup transistor is 
controlled by its respective PO bits. If the PO bit is set to 1, the weak pullup is on; if the PO bit is 
cleared to 0, the weak pullup is off and forces the port pin into three-state. 

PD2.7: Reserved Reserved.  Reads return 0. 

T2CNB (0Bh, 02h) Timer 2 Control Register B 

Initialization: This register is cleared to 00h on all forms of reset. 
Read/Write Access: Unrestricted read/write. 

T2CNB.0: T2CL
Timer 2 Low Compare Flag.  This flag is meaningful only for the dual 8-bit mode of operation (T2MD 
= 1) and becomes set only when a compare match occurs between T2CL and T2L. Timer 2 low 
does not have an associated capture function. 

T2CNB.1: TCC2 
Timer 2 Capture/Compare Flag.  This flag is set on any compare match between the Timer 2 value 
and compare register (T2V = T2C or T2H = T2CH, respectively, for 16-bit and 8-bit compare modes) 
or when a capture event is initiated by an external edge. 

T2CNB.2: TF2L
Timer 2 Low Overflow Flag.  This flag is meaningful only when in the dual 8-bit mode of operation 
(T2MD = 1) and becomes set whenever there is an overflow of the T2L 8-bit timer. 

T2CNB.3: TF2
Timer 2 Overflow Flag.  This flag becomes set anytime there is an overflow of the full 16-bit T2 
timer/counter (when T2MD = 0) or an overflow of the 8-bit T2H timer/counter when the dual 8-bit 
mode of operation is selected (T2MD = 1). 

T2CNB.4: Reserved Reserved.  Reads return 0. 

 T2CNB.5: T2POL1 

Timer 2 Polarity Select 1.  When the T2B output is enabled (T2OE1 = 1), this bit selects the starting 
logic level for the alternate pin output. The output that is driven on the T2PB pin can be derived 
from the 16-bit timer 2 or the 8-bit timer (T2L) depending upon whether operating in the 16-bit mode 
or the dual 8-bit mode. The T2POL1 bit can be modified any time, but takes effect on the external 
pin when T2OE1 is changed from 0 to 1. 
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Special Function Register Bit Descriptions (continued)

Timer 2 Capture/Compare Function Select.  These bits, in conjunction with the C/T2 bit, select the 
basic operating mode of timer 2. In the dual 8-bit mode of operation (T2MD = 1), the secondary 
timer (T2L) always operates in compare mode. 

CCF[1:0] EDGE(S) 
C/T2 = 0 (TIMER 

MODE) 
C/T2 = 1 (COUNTER 

MODE) 

00 None Compare Mode Disabled 
01 Rising Capture/Reload Counter 
10 Falling Capture/Reload Counter 

T2CFG.[2:1]: CCF[1:0] 

11 Rising and Falling Capture/Reload Counter 

T2CFG.3: T2MD

Timer 2 Mode Select.  This bit enables the dual 8-bit mode of operation. The default reset state is 
0, which selects the 16-bit mode of operation. When the dual 8-bit mode is established, the primary 
timer/counter (T2H) carries all the counter/capture functionality with it while the secondary 8- bit 
timer (T2L) must operate in timer compare mode, sourcing the defined internal clock. 
   0: 16-bit mode (default) 
   1: dual 8-bit mode 

Timer 2 Clock Divide 2:0 Bits. These three bits select the divide ratio for the timer clock when 
operating in timer mode. 

T2DIV[2:0] DIVIDE RATIO 

000 1 
001 2 
010 4 
011 8 
100 16 
101 32 
110 64 

T2CFG.[6:4]: T2DIV[2:0]

111 128 

T2CFG.7: T2CI

Timer 2 Clock Input Select Bit. Setting this bit enables an alternate input clock source to the timer 
2 block. The alternate input clock selection is the 32kHz clock. The alternate input clock must be 
sampled by the system clock, which requires that the system clock be at least 4 x 32kHz for 
proper operation. 

MCNT (00h, 03h) Multiplier Control Register 

Initialization: This register is cleared to 0000h on all forms of reset. 
Read/Write Access: Unrestricted read, write is allowed for all bits except bit 7 and 15. Bit 7 and 15 are read-only. 

MCNT.0: SUS 

Signed-Unsigned.  This bit determines the data type of the operands. When this bit is cleared to 0, 
the multiplier performs a signed operation; the operands are two�s complement values. When this 
bit is set to logic 1, the multiplier performs an unsigned operation with the operands as absolute 
magnitudes.  

MCNT.1: MMAC Multiply-Accumulate Enable 
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Special Function Register Bit Descriptions (continued)

MC0R (09h, 03h) Multiplier Read Register 0 

Initialization: This register is cleared to 0000h on all forms of reset. 
Read/Write Access: Unrestricted read-only. 

MC0R.[15:0]:

Multiplier Read Register 0 Bit 15:0.  During multiplication, the MC0R register represents bytes 1 
and 0 result from the last operation when MCW bit is 1 or the last operation is either multiply-only 
or multiply-negate. When MCW bit is 0 and the last operation is either multiply-accumulate or 
multiply-subtract, the contents of this register may or may not agree with the contents of MC0 due 
to the combinatorial nature of the adder. The contents of this register remain until a SFR content 
related to the multiplier has been changed. 

SPICN (0Dh, 03h) SPI Control Register 

Initialization: This buffer is cleared to 00h on all forms of reset. 
Read/Write Access: Unrestricted read/write, except bit 7 is read-only. 

SPICN.0: SPIEN 
SPI Enable.  Setting this bit to 1 enables the SPI module and its baud-rate generator for SPI 
operation. Clearing this bit to 0 disables the SPI module and its baud-rate generator. 

SPICN.1: MSTM 

Master Mode Enable.  MSTM functions as a master-mode enable bit for the SPI module. When 
MSTM is set to 1, the SPI operates as a master. When MSTM is cleared to 0, the SPI module 
operates in slave mode. Note that this bit can be set from 0 to 1 only when the SSEL signal is 
deasserted. 

SPICN.2: MODFE 

Mode Fault Enable.  When set to a logic 1 in master mode, this bit enables the use of SSEL input as 
a mode fault signal; when cleared to 0, the SSEL has no function and its port pin can be used for 
other purposes. In slave mode, the SSEL pin always functions as a slave-select input signal to the 
SPI module, independent of the setting of the MODFE bit. 

SPICN.3: MODF

Mode Fault Flag.  This bit is the mode fault flag when the SPI is operating as a master. When mode-
fault detection is enabled as MODFE = 1 in master mode, a detection of a high-to-low transition on 
the SSEL pin signifies a mode fault and sets the MODF to 1. This bit must be cleared to 0 by 
software once set. Setting this bit to 1 by software causes an interrupt if enabled. This flag has no 
meaning in slave mode. 

SPICN.4: WCOL 
Write Collision Flag.  This bit indicates a write collision when set to 1. This is caused by 
attempting to write to the SPIB while a transfer cycle is in progress. This bit must be cleared to 0 by 
software once set. Setting this bit to 1 by software causes an interrupt if enabled. 

SPICN.5: ROVR 

Receive Overrun Flag.  This bit indicates a receive overrun when set to 1. This is caused by two or 
more characters that have been received since the last read by the processor. The newer data is 
lost. This bit must be cleared to 0 by software once set. Setting this bit to 1 by software causes an 
interrupt if enabled. 

SPICN.6: SPIC
SPI Transfer Complete Flag.  This bit indicates the completion of a transfer cycle when set to 1. 
This bit must be cleared to 0 by software once set. Setting this bit to 1 by software causes an 
interrupt if enabled. 

SPICN.7: STBY
SPI Transfer Busy Flag.  This bit is used to indicate the current status of the SPI module. STBY is 
set to 1 when starting an SPI transfer cycle and is cleared to 0 when the transfer cycle is 
completed. This bit is controlled by hardware and is read-only for user software. 
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Special Function Register Bit Descriptions (continued)

I2CST.1: I2CTXI 

I2C Transmit Complete Interrupt Flag.  This bit indicates that an address or a data byte has been 
successfully shifted out and the I2C controller has received an acknowledgment from the receiver 
(NACK or ACK). This bit must be cleared by software once set. Setting this bit to 1 by software 
causes an interrupt if enabled. 

I2CST.2: I2CRXI 
I2C Receive Ready Interrupt Flag.  This bit indicates that a data byte has been received in the I2C
buffer. This bit must be cleared by software once set. Setting this bit to 1 by hardware causes an 
interrupt if enabled. This bit is set by hardware only.  

I2CST.3: I2CSTRI 

I2C Clock Stretch Interrupt Flag.  This bit indicates that the I2C controller is operating with clock 
stretching enabled and is holding the SCL clock signal low. The I2C controller releases SCL after 
this bit has been cleared to 0. Setting this bit to 1 by hardware causes an interrupt if enabled. This 
bit must be cleared to 0 by software once set. This bit is set by hardware only.  

I2CST.4: I2CTOI 

I2C Timeout Interrupt Flag.  This bit is set to 1 if either the I2C controller cannot generate a START 
condition or the I2C SCL low time has expired the timeout value specified in I2CTO register. This 
happens when the I2C controller is operating in master mode and some other device on the bus is 
using the bus or holding SCL low for an extended period of time. This bit must be cleared to 0 by 
software once set. Setting this bit to 1 by software causes an interrupt if enabled. 

I2CST.5: I2CAMI 

I2C Slave Address Match Interrupt Flag.  This bit is set to 1 when the I2C controller receives an 
address that matches the contents in its slave address register (I2CSLA) during the address stage. 
This bit must be cleared to 0 by software once set. Setting this bit to 1 by software causes an 
interrupt if enabled. 

I2CST.6: I2CALI 

I2C Arbitration Loss Flag.  This bit is set to 1 when the I2C is configured as a master and loses in 
the arbitration. When the master loses arbitration, the I2CMST bit is cleared to 0. Setting this bit to 1 
by hardware causes an interrupt if enabled. This bit must be cleared to 0 by software once set. 
This bit is set by hardware only.  

I2CST.7: I2CNACKI 
I2C NACK Interrupt Flag.  This bit is set to 1 if the I2C transmitter receives a NACK from the 
receiver. Setting this bit to 1 by hardware causes an interrupt if enabled. This bit must be cleared to 
0 by software once set. This bit is set by hardware only.  

I2CST.8: I2CGCI
I2C General Call Interrupt Flag.  This bit is set to 1 when the general call is enabled (I2CGCEN = 1) 
and the general call address is received. This bit must be cleared to 0 by software once set. 
Setting this bit to 1 by software causes an interrupt if enabled.  

I2CST.9: I2CROI 

I2C Receiver Overrun Flag.  This bit indicates a receive overrun when set to 1. This bit is set to 1 if 
the receiver has already received two bytes since the last CPU read. This bit is cleared to 0 by 
software reading the I2CBUF. Setting this bit to 1 by software causes an interrupt if enabled. Writing 
0 to this bit does not clear the interrupt. 

I2CST.10: I2CSCL 
I2C SCL Status.  This bit reflects the logic state of the SCL signal. This bit is set to 1 when SCL is 
at a logic-high (1), and cleared to 0 when SCL is at a logic-low (0). This bit is controlled by 
hardware and is read-only. 

I2CST.11: I2CSPI
I2C STOP Interrupt Flag.  This bit is set to 1 when a STOP condition (P) is detected. This bit must be 
cleared to 0 by software once set. Setting this bit to 1 by software causes an interrupt if enabled.  

I2CST.[13:12]: Reserved Reserved.  Reads return 0. 

I2CST.14: I2CBUSY
I2C Busy.  This bit is used to indicate the current status of the I2C module. The I2CBUSY is set to 1 
when the I2C controller is actively participating in a transaction or when it does not have control of 
the bus. This bit is controlled by hardware and is read only. 

I2CST.15: I2CBUS 
I2C Bus Busy.  This bit is set to 1 when a START/REPEATED START condition is detected and 
cleared to 0 when the STOP condition is detected. This bit is reset to 0 on all forms of reset and 
when I2CEN = 0. This bit is controlled by hardware and is read-only. 
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Special Function Register Bit Descriptions (continued)

I2CIE (02h, 04h) I2C Interrupt Enable Register (16-Bit Register) 

Initialization: This register is cleared to 0000h on all forms of reset. 
Read/Write Access: Unrestricted read/write access. 

I2CIE.0: I2CSRIE 
I2C START Interrupt Enable. Setting this bit to 1 causes an interrupt to the CPU when a START 
condition is detected (I2CSRI = 1). Clearing this bit to 0 disables the START detection interrupt 
from generating. 

I2CIE.1: I2CTXIE 
I2C Transmit Complete Interrupt Enable.  Setting this bit to 1 causes an interrupt to the CPU when 
the transmit interrupt flag is set (I2CTXI = 1). Clearing this bit to 0 disables the transmit interrupt 
from generating. 

I2CIE.2: I2CRXIE 
I2C Receive Ready Interrupt Enable. Setting this bit to 1 causes an interrupt to the CPU when the 
receive interrupt flag is set (I2CRXI = 1). Clearing this bit to 0 disables the receive interrupt from 
generating. 

I2CIE.3: I2CSTRIE 
I2C Clock Stretch Interrupt Enable.  Setting this bit to 1 generates an interrupt to the CPU when the 
clock stretch interrupt flag is set (I2CSTRI = 1). Clearing this bit disables the clock stretch interrupt 
from generating.  

I2CIE.4: I2CTOIE 
I2C Timeout Interrupt Enable.  Setting this bit to 1 causes an interrupt to the CPU when a timeout 
condition is detected (I2CTOI = 1). Clearing this bit to 0 disables the timeout interrupt from 
generating. 

I2CIE.5: I2CAMIE 
I2C Slave Address Match Interrupt Enable.  Setting this bit to 1 causes an interrupt to the CPU 
when the I2C controller detects an address that matches the I2CSLA value (I2CAMI = 1). Clearing 
this bit to 0 disables the address match interrupt from generating. 

I2CIE.6: I2CALIE 
I2C Arbitration Loss Enable.  Setting this bit to 1 causes an interrupt to the CPU when the I2C
master loses in an arbitration (I2CALI = 1). Clearing this bit to 0 disables the arbitration loss 
interrupt from generating. 

I2CIE.7: I2CNACKIE 
I2C NACK Interrupt Enable.  Setting this bit to 1 causes an interrupt to the CPU when a NACK is 
detected (I2CNACKI = 1). Clearing this bit to 0 disables the NACK detection interrupt from 
generating. 

I2CIE.8: I2CGCIE 
I2C General Call Interrupt Enable. Setting this bit to 1 generates an I2CGCI (general call interrupt) 
to the CPU when general call is enabled (I2CGCEN = 1). Clearing this bit to 0 disables the general 
call interrupt from generating. 

I2CIE.9: I2CROIE 
I2C Receiver Overrun Interrupt Enable.  Setting this bit to 1 causes an interrupt to the CPU when a 
receiver overrun condition is detected (I2CROI = 1). Clearing this bit to 0 disables the receiver 
overrun detection interrupt from generating. 

I2CIE.10: Reserved Reserved.  Reads return 0. 

I2CIE.11: I2CSPIE
I2C STOP Interrupt Enable.  Setting this bit to 1 causes an interrupt to the CPU when a STOP 
condition is detected (I2CSPI = 1). Clearing this bit to 0 disables the STOP detection interrupt from 
generating. 

I2CIE.[15:12]: Reserved Reserved.  Reads return 0. 

TB0R (04h, 04h) Timer B 0 Capture/Reload Value 

Initialization: This register is cleared to 0000h on all forms of reset. 
Read/Write Access: Unrestricted read/write. 

TB0R.[15:0]: 
Timer B Capture/Reload Bits 15:0.  This register is used to capture the TB0V value when timer B is 
configured in capture mode. This register is also used as the 16-bit reload value when timer B is 
configured in autoreload mode. 
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Special Function Register Bit Descriptions (continued)

TB0CN.5: TBOE 
Timer B Output Enable.  Setting this bit to 1 enables the clock output function on the TBA pin if 
C/TB = 0. Timer B rollovers do not cause interrupts. Clearing this bit to 0 allows the TBA pin to 
function as either a standard port pin or a counter input for timer B. 

TB0CN.6: EXFB

External Timer B Trigger Flag.  When configured as a timer (C/TB = 0), a negative transition on the 
TBB pin causes this flag to be set if (CP/RLB = EXENB = 1) or (CP/RLB = DCEN = 0 and EXENB = 
1) or (CP/RLB = 0 and EXENB = 1 and TBCS:TBCR <> 00b). When configured in any of these ways, 
this flag can be set independent of the state of the TRB bit (e.g., EXFB can still be set on detection 
of a negative edge when TRB = 0). When CP/RLB = 0 and DCEN = 1 and TBCS:TBCR = 00b, EXFB 
toggles whenever timer B underflows or overflows.  

An overflow/underflow condition is the same as described in the TFB bit description. In this mode, 
EXFB can be used as the 17th timer bit and does not cause an interrupt. If set by a negative 
transition, this flag must be cleared by software. Setting this bit to 1 forces a timer interrupt if 
enabled. 

TB0CN.7: TFB 
Timer B Overflow Flag.  This bit is set when timer B overflows from TBR or the count is equal to 
0000h in down-count mode. It must be cleared by software. 

Timer B Clock Prescaler Bits 2:0.  The TBPS[2:0] bits select the clock prescaler applied to the 
system clock input to timer B. The TBPS[2:0] bits should be configured by the user when the timer 
is stopped (TRB = 0). While hardware does not prevent changing the TBPS[2:0] bits when the timer 
is running, the resultant behavior is indeterministic.  

Timer B Clock = System Clock/2(2 x TBPS[2:0])

TBPS[2:0] TIMER B INPUT CLOCK 

000 Sysclk/1 
001 Sysclk/4 
010 Sysclk/16 
011 Sysclk/64 
100 Sysclk/256 
101 Sysclk/1024 

TB0CN.[10:8]: TBPS[2:0] 

11x Sysclk/1 
TB0CN.11: TBCR TBB Pin Output Reset Mode 

TB0CN.12: TBCS 

TBB Pin Output Set Mode.  These mode bits define whether the PWM-mode output function is 
enabled on the TBB pin, the initial output starting state, and what compare-mode output function is 
in effect. Note that the TBB pin still has certain input functionality when the PWM output function is 
enabled.  

TB0CN.[14:13]: Reserved Reserved.  Reads return 0. 

TB0CN.15: C/TB 

Counter/Timer Select.  This bit determines whether timer B functions as a timer or counter. Setting 
this bit to 1 causes timer B to count negative transitions on the TBA pin. Clearing this bit to 0 
causes timer B to function as a timer. The speed of timer B is determined by the TBPS[2:0] bits of 
TB0CN.  

TB0V (0Bh, 04h) Timer B 0 Value 

Initialization: This register is cleared to 0000h on all forms of reset. 
Read/Write Access: Unrestricted read/write. 
TB0V.[15:0]: Timer B Value Bits 15:0.  This register is used to load and read the 16-bit timer B value. 
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Special Function Register Bit Descriptions (continued)
I2CCN (0Ch, 04h) I2C Control Register (16-Bit Register) 

Initialization: This register is cleared to 0000h on all forms of reset. The I2CSTART and I2CSTOP bits are reset to 
0 when I2CMST = 0 or when I2CEN = 0. I2CSTART and I2CSTOP are mutually exclusive 
operations. User software can only set one of these bits at any given time. I2CRST is reset to 0 
when I2CEN = 0. 

Read/Write Access: Unrestricted read. Unrestricted write access when I2CBUSY = 0. Writes to I2CMST, I2CMODE are 
ignored when I2CBUSY = 1. Writes to I2CEN are normally disabled when I2CBUSY = 1. However, 
when I2CRST = 1, I2CEN can be written to even when I2CBUSY = 1. Writes to I2CACK are ignored 
when I2CRST = 1. 

I2CCN.0: I2CEN 
I2C Enable.  This bit enables the I2C function. When set to 1, the I2C communication unit is 
enabled. When cleared to 0, the I2C function is disabled. 

I2CCN.1: I2CMST 

I2C Master Mode Enable.  The I2CMST bit functions as a master mode enable bit for the I2C
module. When the I2CMST bit is set to 1, the I2C operates as a master. When the I2CMST is 
cleared to 0, the I2C module operates in slave mode. This bit is automatically cleared whenever 
the I2C controller receives a slave address match (I2CAMI = 1), loses arbitration (I2CALI = 1), or 
receives a general call (I2CGCI = 1).  

I2CCN.2: I2CMODE 

I2C Transfer Mode.  The transfer mode bit selects the direction of data transfer with respect to the 
master. When the I2CMODE bit is set to 1, the master is operating in receiver mode (reading from 
slave). When the I2CMODE bit is cleared to 0, the master is operating in transmitter mode (writing 
to slave). Note that software writing to this bit is prohibited in slave mode. When operating in 
master mode, software configures this bit to the desired direction of data transfer. When operating 
in slave mode, the direction of data transfer is determined by the R/W bit received during the 
address stage and this bit reflects the actual R/W bit value in the current transfer and is set by 
hardware. Software writing to this bit in slave mode is ignored. 

I2CCN.3: Reserved 
Reserved.  Do not write a 1 to this location. Functionally, this is the I2CEA bit, however, there are 
problems with the I2C extended addressing mode. 

I2CCN.4: I2CSTRS 
I2C Clock Stretch Select.  Setting this bit to 1 enables clock stretching after the falling edge of the 
8th clock cycle. Clearing this bit to 0 enables clock stretching after the falling edge of the 9th 
clock cycle. This bit has no effect when clock stretching is disabled (I2CSTREN = 0). 

I2CCN.5: I2CACK 

I2C Data Acknowledge Bit.  This bit selects the acknowledge bit returned by the I2C controller while 
acting as a receiver. Setting this bit to 1 generates a NACK (leaving SDA high). Clearing the 
I2CACK bit to 0 generates an ACK (pulling SDA LOW) during the acknowledgement cycle. This bit 
retains its value unless changed by software or hardware. When an I2C abort is in progress 
(I2CRST = 1), this bit is set to 1 by hardware and software writes to this bit are ignored when 
I2CRST = 1. 

I2CCN.6: I2CSTART

I2C START Enable.  Setting this bit automatically generates a START condition when the bus is free 
or generates a repeated START condition during a transfer where the I2C module is operating as the 
master. This bit is automatically self-cleared to 0 after the START condition has been generated. If 
the I2C START interrupt is enabled, a START condition generates an interrupt to the CPU. 

In master mode, setting this bit could also start the timeout timer if enabled. If the timeout timer 
expires before the START condition can be generated, a timeout interrupt is generated to the CPU if 
enabled. The I2CSTART bit is also cleared to 0 by the timeout event. 

Note that this bit has no effect when the I2C is operating in slave mode (I2CMST = 0) and is reset 
to 0 when I2CMST = 0 or I2CEN = 0. Also, the I2CSTART and I2CSTOP are mutually exclusive. If 
both bits are set at the same time, it is considered as an invalid operation and the I2C controller 
ignores the request and resets both bits to 0. Setting the I2CSTART bit to 1 while I2CSTOP = 1 is an 
invalid operation and is ignored, leaving the I2CSTART bit cleared to 0. 
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Since PMM is incompatible with any operation that
requires a precise clock (for example, baud-rate gener-
ation), attempts to set the PMME bit while such opera-
tions are active will fail.
Note that when switchback is enabled in PMM2 mode,
the high-frequency clock (the FLL) continues to run to
support the switchback operation.

Stop Mode
The stop-mode bit is only implemented for the
MAXQ3108 UserCore (the DSPCore does not support
stop mode). Stop mode disables all circuits within the
processor except the 32,768Hz crystal amplifier and
any circuitry that is directly clocked by the 32,768Hz
oscillator. All other on-chip clocks, timers, and serial
port communication are stopped, and no processing is
possible. Once in stop mode, the device is in a static
state, its power consumption primarily dominated by
leakage current.
Stop mode is invoked by setting the STOP bit to logic 1.
The processor enters the stop mode on the instruction
that sets the STOP bit. Entering the stop mode does not
affect the setting of the clock control bits, allowing the
system to return to its original operating frequency after
stop mode is exited. If reset ends stop mode, the clock
generation logic is returned to its default condition.
The processor can exit stop mode through the following:
• By using any of the external interrupts that are

enabled.
• By external reset through the RSTpin.
• By the time-of-day alarm or subsecond alarm from

the RTC.
• By the I2C start interrupt if enabled (I2CSRIE = 1 and

I2CEN = 1).
• By the SVM interrrupt if enabled (SVMIE = 1).
When stop mode is exited, the processor resumes its
normal execution. When the UserCore invokes stop
mode, the DSPCore is disabled in hardware. This
means that on any exit from stop mode, the DSP must
be reconfigured and reenabled if this functionality is
desired. This also means that user code may need to
handle an interrupt source differently depending on
whether it occurs while both CPUs are running or
whether it removes stop mode.

Idle Mode
Idle mode is only implemented for the MAXQ3108
DSPCore (not the UserCore). Idle mode suspends the
processor by holding the instruction pointer (IP) in a
static state. No instructions are fetched and no pro-
cessing occurs. Setting the IDLE bit to logic 1 invokes

the idle mode. The instruction that executes this step is
the last instruction prior to freezing the program
counter. Once in idle mode, all resources are pre-
served and clocks remain active to enabled peripherals
so the processor can exit the idle state using any of the
interrupt sources that are enabled. Note that the only
interrupts associated with the DSPCore (i.e., those that
can remove idle mode) are master request (from
UserCore), and ADC output buffer interrupts. The IDLE
bit is cleared automatically once the idle state is exited;
allowing the processor to execute the instruction at the
corresponding interrupt vector address. Upon returning
from the interrupt vector, the processor executes the
instruction that immediately follows the one that set the
IDLE bit. Resetting the processor also removes the idle
mode. Reset places the processor in a reset state and
clears the IDLE bit. The DSPCore reset state could
result from a global system reset or from clearing of the
ENDSP bit by the UserCore.

Reset
The MAXQ3108 has four ways of entering a reset state:
• Power-on reset
• Watchdog timer reset
• External reset
• Internal system reset
Regardless of the reset source, the state of the
MAXQ3108 is the same while in reset. When in reset,
the oscillator/FLL oscillator is running, but no program
execution is allowed. When the reset source is external,
the user must remove the reset stimulus. When power is
applied to the device, the power-on delay removes the
stimulus automatically.

Power-On Reset/Brownout Reset Generation
The MAXQ3108 incorporates an internal voltage refer-
ence and comparator in order to monitor VDD and hold
the device in reset if the supply is out of tolerance.
Once VDD has risen above the threshold, the
MAXQ3108 generates a power-on reset, starts the inter-
nal FLL, and counts 65,536 FLL cycles (POR delay)
before program execution begins at location 8000h.
The power monitor invokes the reset state whenever the
supply drops below the POR threshold. This reset con-
dition remains until the supply voltage is above the min-
imum operating voltage level. When power returns
above the reset threshold, a full power-on reset is per-
formed. Thus, a brownout that causes VDD to drop
below the minimum voltage appears the same as a
power-up.
The MAXQ3108 provides a brownout detect/reset func-
tion. Brownout detection is always enabled during
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MREQ0 register. It decodes the request as a RAM
read request (0x02.) In response, it reads MREQ1
for the address to read.

4) The DSPCore completes the RAM read operation.
5) The DSPCore loads the results of the read to the

SRSP1 register.
6) The DSPCore loads 0x22 into the SRSP0 register.

This action simultaneously loads the response 0x02
into the response bits and sets the RSPSDV bit to
alert the UserCore that a response is pending.

7) The UserCore receives the response alert and
retrieves the response from the SRSP1 register. It
then clears the RSPSDV bit in the SRSP0 register.

8) The DSPCore sees that the RSPSDV bit is cleared. It
then clears the REQCDV bit in the MREQ0 register.

9) The UserCore sees the REQCDV bit go clear and is
now ready for the next request.

Timer 2
Timer 2 is a complex timing element designed for PWM
generation, IR generation and detection, and a variety
of other purposes. For information about this timer and
its properties, refer to Section 9 of the MAXQ Family
User’s Guide.

Timer B
The timer B peripheral is an enhanced timer type 1
(refer to the MAXQ Family User’s Guide for information
about type 0, type 1, and type 2 timers). It has many of
the features of the more complex type 2 timer, but with
an interface optimized for the 16-bit MAXQ architecture.
Timer B is managed through four 16-bit registers:
TB0CN is the configuration and status register; TB0V is
the current value of the timer; TB0R is the capture/reload
register; and TB0C is the compare register.
The bits of the configuration and status register are as
follows:
Bit 0: CP/RLB. If cleared to 0, TB0R functions as a
reload register. This means that TB0V is reloaded with
the appropriate value when overflow/underflow occurs.
(If counting up, TB0V is loaded with 0 when TB0V =
TB0R; if counting down, TB0V is loaded with TB0R
when TB0V = 0x0000.) If set, the TB0R captures the
value of TB0V when a falling edge is detected on TBB.
Bit 1: ETB. Enables all interrupts from timer B.
Bit 2: TRB. When set, timer B is allowed to run. When
cleared, the time is halted with its current state intact.

Bit 3: EXENB. Setting this bit enables capture/reload
functions on the TBB external pin. In capture mode, a
negative transition on this pin copies the current value
of the TB0V register into the TB0R register. In reload
mode, a negative transition on this pin resets TB0V to 0
(in upcount mode) or to TB0R (in downcount mode).
Bit 4: DCEN. When clear, the counter or timer counts
up. When set, the counter or timer counts either up or
down depending on the state of the TBB pin. In PWM
modes, the TBB pin is an output; in this case, when
DCEN is active the counter counts up to TB0R, then
counts down to 0 and repeats.
Bit 5: TBOE. When set, and when the timer is operating
in timer mode, this bit enables the output of the timer
onto the TBA pin. When clear, the TBA pin can be used
for an alternate function, or as an input to the timer.
Bit 6: EXFB. This flag is used to trigger an interrupt on
any of the following conditions:
• The timer is configured as a timer in capture mode,

and a negative edge on the TBB pin is observed with
the TBB pin enabled.

• The timer is configured in reload mode and counts
up, and a negative edge on the TBB pin is observed
with the TBB pin enabled.

• The timer is configured to any PWM operating mode
and a negative edge on the TBB pin is observed with
the TBB pin enabled.

Additionally, if reload mode is in effect with no PWM
operating mode, the EXFB bit toggles on overflow/
underflow without generating an interrupt.
Bit 7: TFB. This flag is set on any overflow/underflow
event. It must be cleared by software.
Bits 10 to 8: TBPS. These three bits define the
prescaler divisor:

VALUE DIVISOR 

000 1 
001 4 
010 16 
011 64 
100 256 
101 1024 
110 1 
111 1 


