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SFR Definition 5.2. ADCOCF: ADC Configuration Register

R/W R/W R/W R/IW R/IW R/W R/W R/W Reset Value
ADCSC2 | ADCSC1 |ADCSCO| - | -  |AMPGN2|AMPGN1 | AMPGNO | 01100000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO SFR Address:
0xBC

Bits7-5: ADCSC2-0: ADC SAR Conversion Clock Period Bits

000: SAR Conversion Clock = 1 System Clock

001: SAR Conversion Clock = 2 System Clocks

010: SAR Conversion Clock = 4 System Clocks

011: SAR Conversion Clock = 8 System Clocks

1xx: SAR Conversion Clock = 16 Systems Clocks

NOTE: SAR conversion clock should be less than or equal to 2MHz.
Bits4-3: UNUSED. Read = 00b; Write = don’t care
Bits2—0: AMPGN2-0: ADC Internal Amplifier Gain

000: Gain=1

001: Gain=2

010: Gain=4

011: Gain=8

10x: Gain =16

11x: Gain =0.5
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Table 5.1. 8-Bit ADC Electrical Characteristics
VDD = 3.0V, VREF = 2.40 V, PGA Gain = 1, —40 to +85 xC unless otherwise specified.

Parameter | Conditions | Min | Typ | Max | Units
DC Accuracy
Resolution — 8 — bits
Integral Nonlinearity — — +1/2 LSB
Differential Nonlinearity Guaranteed Monotonic — — +1/2 LSB
Offset Error 12 — +1/2 LSB
Gain Error 12 — +1/2 LSB
Offset Temperature Coefficient +0.25 — ppm/°C
Dynamic Performance (10 kHz sine-wave input, 0 to —1 dB of full scale, 100 ksps)
Signal-to-Noise Plus Distortion 49.5 — — dB
Total Harmonic Distortion Up to the 5t harmonic -60 —65 — dB
Spurious-Free Dynamic Range — -65 — dB
Conversion Rate
Conversion Time in SAR Clocks 16 — — clocks
SAR Clock Frequency — 2.5 MHz
Track/Hold Acquisition Time 15 — — VS
Throughput Rate — — 100 ksps
Analog Inputs
Input Voltage Range 0 — Vpp Y
Input Capacitance — 10 — pF
Power Specifications
Power Supply Current Operating Mode, 100 ksps — 0.45 1.0 mA
Power Supply Current in Shutdown — 0.1 1 HA
Power Supply Rejection — +0.3 — mV/V
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SFR Definition 6.2. ADCOCF: ADC Configuration (‘F220/1/6 and ‘F206)

R/W R/W R/IW R/W R/W R/W R/W R/W Reset Value
| ADCSC2 [ ADCSC1 [ADCSCO| - | - |AMPGN2|AMPGN1 | AMPGNO | 01100000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0xBC

Bits7-5: ADCSC2-0: ADC SAR Conversion Clock Period Bits
000: SAR Conversion Clock = 1 System Clock
001: SAR Conversion Clock = 2 System Clocks
010: SAR Conversion Clock = 4 System Clocks
011: SAR Conversion Clock = 8 System Clocks
1xx: SAR Conversion Clock = 16 Systems Clocks
NOTE: SAR conversion clock should be less than or equal to 2MHz.
Bits4-3: UNUSED. Read = 00b; Write = don't care
Bits2—0: AMPGN2-0: ADC Internal Amplifier Gain
000: Gain=1
001: Gain=2
010: Gain=4
011: Gain=38
10x: Gain =16
1x: Gain=0.5
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Table 7.1. Reference Electrical Characteristics
Vpp = 3.0 V, Temperature —40 to +85 xC

External Reference ([REFSL1: REFSLO] = 00), VRge = 2.4 V)| Min Typ Max Units
Input Voltage Range 1.00 — |(Vpp)-0.3V \Y;
Input Current — 0.1 10 KA
Input Resistance 100 — — MQ
) Rev. 1.6 51
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SFR Definition 8.2. CPT1CN: Comparator 1 Control

R/W

R R/W R/W R/W R/W R/W R/W Reset Value

CP1EN | CP10UT | CPIRIF | CPIFIF [CP1HYP1|CP1HYPO|CP1HYN1|CP1HYNO| 00000000

Bit7

Bit7:

Bit6:

Bit5:

Bit4:

Bit3-2:

Bit1-0:

Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:

Ox9F

CP1EN: Comparator 1 Enable Bit

0: Comparator 1 Disabled.

1: Comparator 1 Enabled.

CP10OUT: Comparator 1 Output State Flag

0: Voltage on CP1+ < CP1-

1: Voltage on CP1+ > CP1-

CP1RIF: Comparator 1 Rising-Edge Interrupt Flag

0: No Comparator 1 Rising-Edge Interrupt has occurred since this flag was cleared
1: Comparator 1 Rising-Edge Interrupt has occurred since this flag was cleared
CP1FIF: Comparator 1 Falling-Edge Interrupt Flag

0: No Comparator 1 Falling-Edge Interrupt has occurred since this flag was cleared
1: Comparator 1 Falling-Edge Interrupt has occurred since this flag was cleared
CP1HYP1-0: Comparator 1 Positive Hysteresis Control Bits

00: Positive Hysteresis Disabled

01: Positive Hysteresis =2 mV

10: Positive Hysteresis =4 mV

11: Positive Hysteresis = 10 mV

CP1HYN1-0: Comparator 1 Negative Hysteresis Control Bits

00: Negative Hysteresis Disabled

01: Negative Hysteresis =2 mV

10: Negative Hysteresis = 4 mV

11: Negative Hysteresis = 10 mV

56
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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 register RO—R1

rel - 8-bit, signed (two’s compliment) 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—
0x7F) or an SFR (0x80—0xFF).

#data - 8-bit constant

#data 16 - 16-bit constant

bit - Direct-addressed bit in Data RAM or SFR.

addr 11 - 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.

addr 16 - 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.
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SFR Definition 9.11. EIE2: Extended Interrupt Enable 2

R/W

R/W R/W R/W R/W R/W R/W R/W Reset Value

EXVLD [ - | ESCI3 | ESCI2 | ESCI1 | ESCI0O | EADCO | - | 00000000

Bit7

Bit7:

Bit6:

Bit5:

Bit4:

Bit3:

Bit2:

Bitl:

BitO:

Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
OXE7

EXVLD: Enable External Clock Source Valid (XTLVLD) Interrupt.

This bit sets the masking of the XTLVLD interrupt.

0: Disable all XTLVLD interrupts.

1: Enable interrupt requests generated by the XTLVLD flag (OSCXCN.7)

Reserved. Must write 0. Reads 0.

ESCI3: Enable Software Controlled Interrupt 3.

This bit sets the masking of Software Controlled Interrupt 3.

0: Disable Software Controlled Interrupt 3.

1: Enable interrupt requests generated setting the Software Controlled Interrupt Bit 3.

ESCI2: Enable Software Controlled Interrupt 2.

This bit sets the masking of Software Controlled Interrupt 2.

0: Disable Software Controlled Interrupt 2.

1: Enable interrupt requests generated setting the Software Controlled Interrupt Bit 2.

ESCI1: Enable Software Controlled Interrupt 1.

This bit sets the masking of Software Controlled Interrupt 1.

0: Disable Software Controlled Interrupt 1.

1: Enable interrupt requests generated setting the Software Controlled Interrupt Bit 1.

ESCIO: Enable Software Controlled Interrupt O.

This bit sets the masking of Software Controlled Interrupt O.

0: Disable Software Controlled Interrupt O.

1: Enable interrupt requests generated setting the Software Controlled Interrupt Bit O.

EADCO: Enable ADCO End of Conversion Interrupt.

This bit sets the masking of the ADCO End of Conversion Interrupt.

0: Disable ADCO Conversion Interrupt.

1: Enable interrupt requests generated by the ADCO Conversion Interrupt.

Reserved. Read = 0, Write = don't care.

80
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10. Flash Memory

This MCU includes 8 k + 128 bytes of on-chip, re-programmable Flash memory for program code and non-
volatile data storage. The Flash memory can be programmed in-system, a single byte at a time, through
the JTAG interface or by software using the MOVX instruction. Once cleared to 0, a Flash bit must be
erased to set it back to 1. The bytes would typically be erased (set to OxFF) before being reprogrammed.
The write and erase operations are automatically timed by hardware for proper execution. Data polling to
determine the end of the write/erase operation is not required. The Flash memory is designed to withstand
at least 20,000 write/erase cycles. Refer to Table 10.1 for the electrical characteristics of the Flash mem-
ory.

10.1. Programming The Flash Memory

The simplest means of programming the Flash memory is through the JTAG interface using programming
tools provided by Silicon Labs or a third party vendor. This is the only means for programming a non-ini-
tialized device. For details on the JTAG commands to program Flash memory, see Section 18.1.

The Flash memory can be programmed by software using the MOVX instruction with the address and data
byte to be programmed provided as normal operands. Before writing to Flash memory using MOVX, flash
write operations must be enabled by setting the PSWE Program Store Write Enable bit (PSCTL.0) to logic
1. Writing to Flash remains enabled until the PSWE bit is cleared by software.

To ensure the contents of the Flash contents, it is strongly recommended that the on-chip Vpp monitor be

enabled (by tieing the MONEN pin 'high") in any application that writes and/or erases Flash memory from
software.

Writes to Flash memory can clear bits but cannot set them. Only an erase operation can set bits in Flash.
The byte location to be programmed must be erased before a new value can be written. The 8kbyte Flash
memory is organized in 512-byte sectors. The erase operation applies to an entire sector (setting all bytes
in the sector to OXFF). Setting the PSEE Program Store Erase Enable bit (PSCTL.1) and PSWE Program
Store Write Enable bit (PSCTL.0) to logic 1 and then using the MOVX command to write a data byte to any
byte location within the sector will erase an entire 512-byte sector. The data byte written can be of any
value because it is not actually written to the Flash. Flash erasure remains enabled until the PSEE bit is
cleared by software. The following sequence illustrates the algorithm for programming the Flash memory
by software:

Disable interrupts.

Enable Flash Memory write/erase in FLSCL Register using FLASCL bits.

Set PSEE (PSCTL.1) to enable Flash sector erase.

Set PSWE (PSCTL.0) to enable Flash writes.

Use MOVX to write a data byte to any location within the 512-byte sector to be erased.

Clear PSEE to disable Flash sector erase.

Use MOVX to write a data byte to the desired byte location within the erased 512-byte sector.
Repeat until finished. (Any number of bytes can be written from a single byte to and entire
sector.)

8. Clear the PSWE bit to disable Flash writes.

NogkrwdE

Write/Erase timing is automatically controlled by hardware based on the prescaler value held in the Flash
Memory Timing Prescaler register (FLSCL). The 4-bit prescaler value FLASCL determines the time inter-
val for write/erase operations. The FLASCL value required for a given system clock is shown in SFR Defi-
nition 10.2, along with the formula used to derive the FLASCL values. When FLASCL is set to 1111b, the
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11. On-Chip XRAM (C8051F206/226/236)

The C8051F206/226/236 features 1024 Bytes of RAM mapped into the external data memory space. All
address locations may be accessed using the external move instruction (MOVX) and the data pointer
(DPTR), or using indirect MOVX addressing mode. If the MOVX instruction is used with an 8-bit operand
(such as @R1), then the high byte is the External Memory Interface Control Register (EMIOCN, shown in
SFR Definition 11.1). Addressing using 8 bits will map to one of four 256-byte pages, and these pages are
selected by setting the PGSEL bits in the EMIOCN register.

NOTE: The MOVX instruction is also used for write to the Flash memory. Please see section 10 for
details. The MOVX instruction will access XRAM by default.

For any of the addressing modes, the upper 6 bits of the 16-bit external data memory address word are
"don't cares". As a result, the 1024-byte RAM is mapped modulo style ("wrap around") over the entire 64k
of possible address values. For example, the XRAM byte at address 0x0000 is also at address 0x0400,
0x0800, 0x0C00, 0x1000, etc. This feature is useful when doing a linear memory fill, as the address
pointer does not have to be reset when reaching the RAM block boundary.

SFR Definition 11.1. EMIOCN: External Memory Interface Control

R R R R R R R/W R/W Reset Value
- \ - \ - \ - \ - \ - | PGSEL1 | PGSELO | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO  SFR Address:

OxAF

Bits7—2: Not Used -read only 000000b

Bits1-0: XRAM Page Select Bits PGSELJ[1:0]
The XRAM Page Select bits provide the high byte of the 16-bit external memory address
when using an 8-bit MOVX command, effectively selecting a 256-byte page of RAM. The
upper 6 bits are "don't cares”, so the 1k address blocks are repeated modulo over the entire
data memory address space.
00:0x000 — OxOFF
01:0x100 — Ox1FF
10:0x200 — Ox2FF
11:0x300 — Ox3FF

90 Rev. 1.6
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SFR Definition 13.2. OSCXCN: External Oscillator Control

R R/W R/W R/W RIW R/W R/W R/W Reset Value
XTLVLD |[XOSCMD2|XOSCMD1]XOSCMDO| - | XFCN2 | XFCN1 | XFCNO | 00110000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0xB1
Bit7: XTLVLD: Crystal Oscillator Valid Flag

(Valid only when XOSCMD = 1xx.)
0: Crystal Oscillator is unused or not yet stable
1: Crystal Oscillator is running and stable

Bits6—4: XOSCMD2-0: External Oscillator Mode Bits
00x: Off. XTALL1 pin is grounded internally.
010: System Clock from External CMOS Clock on XTAL1 pin.
011: System Clock from External CMOS Clock on XTAL1 pin divided by 2.
10x: RC/C Oscillator Mode with divide by 2 stage.
110: Crystal Oscillator Mode
111: Crystal Oscillator Mode with divide by 2 stage.
Bit3: RESERVED. Read = undefined, Write = don’t care
Bits2—0: XFCN2-0: External Oscillator Frequency Control Bits
000-111: see table below
XFCN | Crystal (XOSCMD =11x) | RC (XOSCMD = 10x) C (XOSCMD = 10x)
000 f<12.5kHz f <25 kHz K Factor = 0.44
001 12.5 kHz < f < 30.3 kHz 25 kHz < f <50 kHz K Factor = 1.4
010 30.35 kHz < f < 93.8 kHz 50 kHz < f <100 kHz K Factor = 4.4
011 93.8 kHz < f <26 7kHz 100 kHz < f <200 kHz K Factor = 13
100 267 kHz < f <722 kHz 200 kHz < f< 400 kHz K Factor = 38
101 722 kHz < f<2.23 MHz | 400 kHz < f <800 kHz K Factor = 100
110 223 MHz <f<6.74 MHz | 800 kHz <f<1.6 MHz K Factor = 420
111 f >6.74 MHz 1.6 MHz <f<3.2 MHz K Factor = 1400

CRYSTAL MODE (Circuit from Figure 13.1, Option 1; XOSCMD = 11x)
Choose XFCN value to match the crystal frequency.

RC MODE (Circuit from Figure 13.1, Option 2; XOSCMD = 10x)
Choose oscillation frequency range where:
f = 1.23(10%) / (R x C), where
f = frequency of oscillation in MHz
C = capacitor value in pF
R = Pull-up resistor value in kQ

C MODE (Circuit from Figure 13.1, Option 3; XOSCMD = 10x)
Choose K Factor (KF) for the oscillation frequency desired:
f = KF/(C x AV+), where
f = frequency of oscillation in MHz
C = capacitor value on XTAL1, XTAL2 pins in pF
Vpp = Power supply voltage on MCU in volts
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SFR Definition 14.9. PAMODE: Portl Digital/Analog Input Mode

R/W R/W R/W R/W R/W R/W R/IW R/W Reset Value
‘ ‘ ‘ ‘ | ‘ | ‘ 11111111
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO  SFR Address:
OXF2

Bits7—0: Portl Digital/Analog Output Mode
0: Corresponding Portl pin Digital Input disabled. (For analog use, i.e., ADC or
comparators).
1: Corresponding Portl pin Digital Input is enabled.

SFR Definition 14.10. P2: Port2 Register

R/IW R/IW R/IW R/IW R/IW R/IW R/IW R/IW Reset Value
P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 11111111
Bit7 Bit6 Bit Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:

(bit addressable) OxAO0

Bits7-0: P2.[7:0]
(Write - Output appears on I/O pins per PRTOMX, PRT1MX, and PRT2MX registers)
0: Logic Low Output.
1. Logic High Output (high impedance if corresponding PRT2CF.n bit = 0)
(Read - Regardless of PRTOMX, PRT1MX, and PRT2MX Register settings).
0: P2.nis logic low.
1. P2.nis logic high.

SFR Definition 14.11. PRT2CF: Port2 Configuration Register

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
‘ ‘ ‘ | ‘ ‘ | ‘ 00000000
Bit7 Bit6 Bit5 Bitd Bit3 Bit2 Bitl BitO  SFR Address:
OXAG

Bits7—0: PRT2CF.[7:0]: Output Configuration Bits for P2.7—P2.0 (respectively)
0: Corresponding P2.n Output Mode is Open-Drain.
1: Corresponding P2.n Output Mode is Push-Pull.
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15.2. Operation

Only a SPI master device can initiate a data transfer. The SPI is placed in master mode by setting the
Master Enable flag (MSTEN, SPIOCN.1). Writing a byte of data to the SPI data register (SPIODAT) when in
Master Mode starts a data transfer. The SPI master immediately shifts out the data serially on the MOSI
line while providing the serial clock on SCK. The SPIF (SPIOCN.7) flag is set to logic 1 at the end of the
transfer. If interrupts are enabled, an interrupt request is generated when the SPIF flag is set. The SPI
master can be configured to shift in/out from one to eight bits in a transfer operation in order to accommo-
date slave devices with different word lengths. The SPIFRS bits in the SPI Configuration Register
(SPIOCFG.[2:0]) are used to select the number of bits to shift in/out in a transfer operation.

While the SPI master transfers data to a slave on the MOSI line, the addressed SPI slave device simulta-
neously transfers the contents of its shift register to the SPI master on the MISO line in a full-duplex opera-
tion. The data byte received from the slave replaces the data in the master's data register. Therefore, the
SPIF flag serves as both a transmit-complete and receive-data-ready flag. The data transfer in both direc-
tions is synchronized with the serial clock generated by the master. Figure 15.3 illustrates the full-duplex
operation of an SPI master and an addressed slave.

MASTER DEVICE SLAVE DEVICE

MOSI

SPI SHIFT REGISTER MISO SPI SHIFT REGISTER

| < [7]6]5[4[3[2]1]0« /ﬂﬂ—{7654321047

- NSS -

Baud Rate SCK T
Generator

Figure 15.3. Full Duplex Operation

The SPI data register is double buffered on reads, but not on a write. If a write to SPIODAT is attempted
during a data transfer, the WCOL flag (SPIOCN.6) will be set to logic 1 and the write is ignored. The cur-
rent data transfer will continue uninterrupted. A read of the SPI data register by the system controller actu-
ally reads the receive buffer. If the receive buffer still holds unread data from a previous transfer when the
last bit of the current transfer is shifted into the SPI shift register, a receive overrun occurs and the
RXOVRN flag (SPIOCN.4) is set to logic 1. The new data is not transferred to the receive buffer, allowing
the previously received data byte to be read. The data byte causing the overrun is lost.

When the SPI is enabled and not configured as a master, it will operate as an SPI slave. Another SPI
device acting as a master will initiate a transfer by driving the NSS signal low. The master then shifts data
out of the shift register on the MOSI pin using the its serial clock. The SPIF flag is set to logic 1 at the end
of a data transfer (when the NSS signal goes high). The slave can load its shift register for the next data
transfer by writing to the SPI data register. The slave must make the write to the data register at least one
SPI serial clock cycle before the master starts the next transmission. Otherwise, the byte of data already in
the slave's shift register will be transferred.
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SFR Definition 15.2. SPIOCN: SPI Control

R/W R/W R/W R/W R R RIW R/W Reset Value
SPIF | WCOL | MODF |RXOVRN| TXBSY | SLVSEL | MSTEN | SPIEN | 00000000
Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
OxF8
Bit7: SPIF: SPI Interrupt Flag.

This bit is set to logic 1 by hardware at the end of a data transfer. If interrupts are enabled,
setting this bit causes the CPU to vector to the SPIO interrupt service routine. This bit is not
automatically cleared by hardware. It must be cleared by software.

Bit6: WCOL: Write Collision Flag.
This bit is set to logic 1 by hardware (and generates a SPI interrupt) to indicate a write to the
SPI data register was attempted while a data transfer was in progress. It is cleared by soft-
ware.

Bit5: MODF: Mode Fault Flag.
This bit is set to logic 1 by hardware (and generates a SPI interrupt) when a master mode
collision is detected (NSS is low and MSTEN = 1). This bit is not automatically cleared by
hardware. It must be cleared by software.

Bit4: RXOVRN: Receive Overrun Flag.
This bit is set to logic 1 by hardware (and generates a SPI interrupt) when the receive buffer
still holds unread data from a previous transfer and the last bit of the current transfer is
shifted into the SPI shift register. This bit is not automatically cleared by hardware. It must
be cleared by software.

Bit3: TXBSY: Transmit Busy Flag.
This bit is set to logic 1 by hardware while a master mode transfer is in progress. Itis
cleared by hardware at the end of the transfer.

Bit2: SLVSEL: Slave Selected Flag.
This bit is set to logic 1 whenever the NSS pin is low indicating it is enabled as a slave. Itis
cleared to logic 0 when NSS is high (slave disabled).

Bit1: MSTEN: Master Mode Enable.
0: Disable master mode. Operate in slave mode.
1: Enable master mode. Operate as a master.

BitO: SPIEN: SPI Enable.
This bit enables/disables the SPI.
0: SPI disabled.
1: SPI enabled.
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If TAM (CKCON.4) is logic 1, then the above equation becomes:
T1 _OVERFLOWRATE = (SYSCLK) / (256 — TH1).
If TAM (CKCON.4) is logic 0, then the above equation becomes:
T1 _OVERFLOWRATE = (SYSCLK/12) / (256 — TH1).
The Timer 2 overflow rate, when in Baud Rate Generator Mode and using an internal clock source, is
determined solely by the Timer 2 16-bit reload value (RCAP2H:RCAP2L). The Timer 2 clock source is
fixed at SYSCLK/2. The Timer 2 overflow rate can be calculated as follows:
T2_OVERFLOWRATE = (SYSCLK/2) / (65536 — [RCAP2H:RCAP2L])).

Timer 2 can be selected as the baud rate generator for RX and/or TX by setting RCLK (T2CON.5) and/or
TCLK (T2CON.4), respectively. When either RCLK or TCLK is set to logic 1, Timer 2 interrupts are auto-
matically disabled and the timer is forced into Baud Rate Generator Mode with SYSCLK/2 as its clock

source. If a different timebase is required, setting the C/T2 bit (T2CON.1) to logic 1 will allow Timer 2 to be
clocked from the external input pin T2. See the Timers section for complete timer configuration details.

RS-232 <L

pl«—> LEVEL | Ry |C8O51FxXxx
XLTR ——P

1o
=T

OR

| X X
= MCU ol C8051Fxxx
I—_l_— RX RX

Figure 16.5. UART Modes 1, 2, and 3 Interconnect Diagram

T

1o
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SFR Definition 17.2. TMOD: Timer Mode

R/W R/W R/W R/W RIW RIW RIW R/W Reset Value
GATEL | C/T1 | TIM1 | TIMO | GATEO | C/T0 | TOM1 | TOMO | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0x89
Bit7: GATEL: Timer 1 Gate Control.

0: Timer 1 enabled when TR1 = 1 irrespective of /INT1 logic level.
1: Timer 1 enabled only when TR1 = 1 AND /INT1 = logic level one.
Bit6: C/T1: Counter/Timer 1 Select.
0: Timer Function: Timer 1 incremented by clock defined by T1M bit (CKCON.4).
1: Counter Function: Timer 1 incremented by high-to-low transitions on external input pin
PO.5/T1.
Bits5—4: T1M1-T1MO: Timer 1 Mode Select.
These bits select the Timer 1 operation mode.

TiM1 | TIMO Mode
0 0 Mode 0: 13-bit counter/timer
0 1 Mode 1: 16-bit counter/timer
1 0 Mode 2: 8-bit counter/timer with auto-reload
1 1 Mode 3: Timer 1 Inactive/stopped

Bit3: GATEQO: Timer 0 Gate Control.
0: Timer 0 enabled when TRO = 1 irrespective of /INTO logic level.
1: Timer 0 enabled only when TRO = 1 AND /INTO = logic level one.

Bit2: C/TO: Counter/Timer Select.
0: Timer Function: Timer 0 incremented by clock defined by TOM bit (CKCON.3).
1: Counter Function: Timer 0 incremented by high-to-low transitions on external input pin
P0.4/TO.
Bits1-0: TOM1-TOMO: Timer O Mode Select.
These bits select the Timer 0 operation mode.

TOM1 | TOMO Mode
0 0 Mode 0: 13-bit counter/timer
0 1 Mode 1: 16-bit counter/timer
1 0 Mode 2: 8-bit counter/timer with auto-reload
1 1 Mode 3: Two 8-bit counter/timers
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JTAG Register Definition 18.2. FLASHCON: JTAG Flash Control

Reset Value

WRMD3 | WRMD2 | WRMD1 | WRMDO | RDMD3 | RDMD2 | RDMD1 | RDMDO | 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

This register determines how the Flash interface logic will respond to reads and writes to the FLASH-
DAT Register.

Bits7-4: WRMD3-0: Write Mode Select Bits.

The Write Mode Select Bits control how the interface logic responds to writes to the FLASH-

DAT Register per the following values:

0000: A FLASHDAT write replaces the data in the FLASHDAT register, but is otherwise
ignored.

0001: A FLASHDAT write initiates a write of FLASHDAT into the memory address selected
by the FLASHADR register. FLASHADR is incremented by one when complete.

0010: A FLASHDAT write initiates an erasure (sets all bytes to OxFF) of the Flash page
containing the address in FLASHADR. FLASHDAT must be 0xAS5 for the erase to
occur. FLASHADR is not affected. If FLASHADR = Ox1DFE — Ox1DFF, the entire
user space will be erased (i.e. entire Flash memory except for Reserved area
Ox1E00 — OX1FFF).

(All other values for WRMD3-0 are reserved.)

Bits3—0: RDMD3-0: Read Mode Select Bits.

The Read Mode Select Bits control how the interface logic responds to reads to the FLASH-

DAT Register per the following values:

0000: A FLASHDAT read provides the data in the FLASHDAT register, but is otherwise
ignored.

0001: A FLASHDAT read initiates a read of the byte addressed by the FLASHADR register
if no operation is currently active. This mode is used for block reads.

0010: A FLASHDAT read initiates a read of the byte addressed by FLASHADR only if no
operation is active and any data from a previous read has already been read from
FLASHDAT. This mode allows single bytes to be read (or the last byte of a block)
without initiating an extra read.

(All other values for RDMD3-0 are reserved.)

JTAG Register Definition 18.3. FLASHADR: JTAG Flash Address

Reset Value

N N N e

Bit15 Bit0

This register holds the address for all JTAG Flash read, write, and erase operations. This register
autoincrements after each read or write, regardless of whether the operation succeeded or failed.

Bits15-0: Flash Operation 16-bit Address.
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DOCUMENT CHANGE LIST

Revision 1.5 to Revision 1.6

» Table 3.1 on page 24 corrected to show 32 kHz instead of 32 MHz.
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