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Figure 1.1. C8051F120/124 Block Diagram
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Input Voltage ADC Data
(ADO0.0 - ADO.1) Word
REF x (2047/2048) 0x07FF
ADOWINT
not affected
0x0101
REF x (256/2048) 0x0100 ADCOLTH:ADCOLTL

Input Voltage
(ADO0.0 - ADO.1)

REF x (2047/2048)

ADC Data
Word

ADOWINT=1

" REF x (256/2048) ADCOGTH:ADCOGTL

~ REFx(-1/2048) ADCOGTH:ADCOGTL

OXFFFF
OXFFFE
ADOWINT
not affected
-REFE 0xF800
Given:

AMXOSL = 0x00, AMXOCF = 0x01,
ADOLJST =0,

ADCOLTH:ADCOLTL = 0x0100,
ADCOGTH:ADCOGTL = OXFFFF.

An ADCO End of Conversion will cause an
ADCO Window Compare Interrupt (ADOWINT
='1") if the resulting ADCO Data Word is

< 0x0100 and > OxFFFF. (In 2s-complement
math, OXFFFF = -1.)

0x0100
Ox00FF ADOWINT
0x0000 not affected
REF x (-1/2048) OXFFFF | ADCOLTH:ADCOLTL

ADOWINT=1

e REE
Given:
AMXOSL = 0x00, AMXOCF = 0x01,
ADOLJST =0,

ADCOLTH:ADCOLTL = OxFFFF,
ADCOGTH:ADCOGTL = 0x0100.

An ADCO End of Conversion will cause an
ADCO Window Compare Interrupt (ADOWINT
='1") if the resulting ADCO Data Word is

< OXFFFF or > 0x0100. (In 2s-complement
math, OXFFFF = -1.)

Figure 5.7. 12-Bit ADCO Window Interrupt Example: Right Justified Differential

Data
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Input Voltage ADC Data
(ADO0.0 - AGND) Word
REF x (4095/4096) OxFFFO
ADOWINT
not affected
0x2010
REF x (512/4096) 0x2000 ADCOLTH:ADCOLTL

" REF x (256/4096) ADCOGTH:ADCOGTL

0x1000
OXOFFO0
ADOWINT
not affected
0 0x0000

Given:

AMXOSL = 0x00, AMXOCF = 0x00,
ADOLJST = ‘1",

ADCOLTH:ADCOLTL = 0x2000,
ADCOGTH:ADCOGTL = 0x1000.

An ADCO End of Conversion will cause an
ADCO Window Compare Interrupt (ADOWINT
='1") if the resulting ADCO Data Word is

< 0x2000 and > 0x1000.

Input Voltage

(AD0.0 - AGND)

REF x (4095/4096)

ADC Data

Word

ADOWINT=1

REF x (512/4096) 0x2000 | ADCOGTH:ADCOGTL
OXIFFO ADOWINT
0x1010 not affected

REF x (256/4096) 0x1000 | ADCOLTH:ADCOLTL

ADOWINT=1

S A
Given:
AMXOSL = 0x00, AMXOCF = 0x00,
ADOLJST =1’
ADCOLTH:ADCOLTL = 0x1000,
ADCOGTH:ADCOGTL = 0x2000.
An ADCO End of Conversion will cause an
ADCO Window Compare Interrupt (ADOWINT
='1") if the resulting ADCO Data Word is
< 0x1000 or > 0x2000.

Figure 5.8. 12-Bit ADCO Window Interrupt Example: Left Justified Single-Ended

Data

70
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SFR Definition 7.3. ADC2CF: ADC2 Configuration

SFR Page: 2
SFR Address: OxBC

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
AD2SC4 | AD2SC3 | AD2SC2 | AD2SC1 | AD2SCO - AMP2GN1/AMP2GNO| 11111000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Bits7—-3: AD2SC4-0: ADC2 SAR Conversion Clock Period Bits.
SAR Conversion clock is derived from system clock by the following equation, where
AD2SC refers to the 5-bit value held in AD2SC4-0, and CLKgaRr» refers to the desired
ADC2 SAR clock (Note: the ADC2 SAR Conversion Clock should be less than or equal to
6 MHz).

AD2SC = SYSCLK _

1
CLKgaro
Bit2: UNUSED. Read = 0b; Write = don't care.
Bits1-0: AMP2GN1-0: ADC2 Internal Amplifier Gain (PGA).
00: Gain=0.5
01: Gain=1
10: Gain=2
11: Gain=4
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11. CIP-51 Microcontroller

The MCU system controller core is the CIP-51 microcontroller. The CIP-51 is fully compatible with the
MCS-51™ instruction set; standard 803x/805x assemblers and compilers can be used to develop soft-
ware. The MCU family has a superset of all the peripherals included with a standard 8051. Included are
five 16-bit counter/timers (see description in Section 23), two full-duplex UARTs (see description in Sec-
tion 21 and Section 22), 256 bytes of internal RAM, 128 byte Special Function Register (SFR) address
space (see Section 11.2.6), and 8/4 byte-wide 1/0O Ports (see description in Section 18). The CIP-51 also
includes on-chip debug hardware (see description in Section 25), and interfaces directly with the MCU'’s
analog and digital subsystems providing a complete data acquisition or control-system solution in a single
integrated circuit.

The CIP-51 Microcontroller core implements the standard 8051 organization and peripherals as well as
additional custom peripherals and functions to extend its capability (see Figure 11.1 for a block diagram).

- Fully Compatible with MCS-51 Instruction Set - Extended Interrupt Handler
- 100 or 50 MIPS Peak Using the On-Chip PLL - Reset Input

- 256 Bytes of Internal RAM - Power Management Modes
- 8/4 Byte-Wide /O Ports - On-chip Debug Logic

- Program and Data Memory Security

The CIP-51 includes the following features:

Performance

The CIP-51 employs a pipelined architecture that greatly increases its instruction throughput over the stan-
dard 8051 architecture. In a standard 8051, all instructions except for MUL and DIV take 12 or 24 system
clock cycles to execute, and usually have a maximum system clock of 12 MHz. By contrast, the CIP-51
core executes 70% of its instructions in one or two system clock cycles, with no instructions taking more
than eight system clock cycles.

With the CIP-51's system clock running at 100 MHz, it has a peak throughput of 100 MIPS. The CIP-51
has a total of 109 instructions. The table below shows the total number of instructions that require each
execution time.

Clocks to Execute 1 2 2/3 3 3/4 4 4/5 5 8
Number of Instructions 26 50 5 14 7 3 1 2 1
) Rev. 1.4 127
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SFRs are listed in alphabetical order. All undefined SFR locations are reserved.

Table 11.3. Special Function Registers

Register Address s;:gi Description Page No.
ACC OxEO All Pages | Accumulator page 153
ADCOCF 0xBC 0 ADCO Configuration page 621, page 802
ADCOCN OXES8 0 ADCO Control page 631, page 812
ADCOGTH 0xC5 0 ADCO Greater-Than High Byte page 661, page 842
ADCOGTL 0xC4 0 ADCO Greater-Than Low Byte page 661, page 842
ADCOH OxBF 0 ADCO Data Word High Byte page 641, page 822
ADCOL OxBE 0 ADCO Data Word Low Byte page 641, page 822
ADCOLTH 0xC7 0 ADCO Less-Than High Byte page 671, page 852
ADCOLTL 0xC6 0 ADCO Less-Than Low Byte page 671, page 852
ADC2 OXBE 2 ADC?2 Data Word page 993
ADC2CF 0xBC 2 ADC2 Configuration page 973
ADC2CN OxE8 2 ADC?2 Control page 983
ADC2GT 0xC4 2 ADC?2 Greater-Than page 1023
ADC2LT 0xC6 2 ADC2 Less-Than page 1023
AMXOCF OxBA 0 ADCO Multiplexer Configuration page 601, page 782
AMXOSL 0xBB 0 ADCO Multiplexer Channel Select page 611, page 792
AMX2CF OxBA 2 ADC2 Multiplexer Configuration page 953
AMX2SL 0xBB 2 ADC2 Multiplexer Channel Select page 963

B 0xFO All Pages | B Register page 153
CCHOCN OxAl F Cache Control page 215
CCHOLC OxA3 F Cache Lock page 216
CCHOMA 0x9A F Cache Miss Accumulator page 217
CCHOTN OxA2 F Cache Tuning page 216
CKCON Ox8E 0 Clock Control page 315
CLKSEL 0x97 F System Clock Select page 188
CPTOCN 0x88 1 Comparator 0 Control page 123
CPTOMD 0x89 1 Comparator 0 Configuration page 123
CPT1CN 0x88 2 Comparator 1 Control page 124
CPT1IMD 0x89 2 Comparator 1 Configuration page 125
DACOCN 0xD4 0 DACO Control page 1083
DACOH 0xD3 0 DACO High Byte page 1073
DACOL 0xD2 0 DACO Low Byte page 1073
DAC1CN 0xD4 1 DAC1 Control page 1103
DAC1H 0xD3 1 DACL1 High Byte page 1093
DACIL 0xD2 1 DAC1 Low Byte page 1093
DPH 0x83 All Pages | Data Pointer High Byte page 151

DPL 0x82 All Pages | Data Pointer Low Byte page 151
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12. Multiply And Accumulate (MACO)

The C8051F120/1/2/3 and C8051F130/1/2/3 devices include a multiply and accumulate engine which can
be used to speed up many mathematical operations. MACO contains a 16-by-16 bit multiplier and a 40-bit
adder, which can perform integer or fractional multiply-accumulate and multiply operations on signed input
values in two SYSCLK cycles. A rounding engine provides a rounded 16-bit fractional result after an addi-
tional (third) SYSCLK cycle. MACO also contains a 1-bit arithmetic shifter that will left or right-shift the con-
tents of the 40-bit accumulator in a single SYSCLK cycle. Figure 12.1 shows a block diagram of the MACO
unit and its associated Special Function Registers.

MACO A Register MACO B Register
| MACOAH || MACOAL || || MACOBH || MACOBL |

I MACOMS

16 x 16 Multiply

MACOFM
ey

0

o P
A

A 4

40 bit Add

Y

MACO Accumulator
| MACOOVR || MACOACCS3 || MACOACC?2 || MACOACC1 || MACOACCO |

A

A\ 4 A 4 Y
1 bit Shift Rounding Engine Flag Logic

A 4

;

<
<

A A A
olal<|k|=|2 MACO Rounding Register ol lo
2218|212 |[MACORNDH ][ MACORNDL | S[818(6
QOI0I0[Q10 Q0100
<< < < << << < <
= = e e D ==
MACOCF MACOSTA

Figure 12.1. MACO Block Diagram

12.1. Special Function Registers

There are thirteen Special Function Register (SFR) locations associated with MACO. Two of these regis-
ters are related to configuration and operation, while the other eleven are used to store multi-byte input
and output data for MACO. The Configuration register MACOCF (SFR Definition 12.1) is used to configure
and control MACO. The Status register MACOSTA (SFR Definition 12.2) contains flags to indicate overflow
conditions, as well as zero and negative results. The 16-bit MACOA (MACOAH:MACOAL) and MACOB
(MACOBH:MACOBL) registers are used as inputs to the multiplier. The MACO Accumulator register is 40
bits long, and consists of five SFRs: MACOOVR, MACOACC3, MACOACC2, MACOACC1, and
MACOACCO. The primary results of a MACO operation are stored in the Accumulator registers. If they are
needed, the rounded results are stored in the 16-bit Rounding Register MACORND
(MACORNDH:MACORNDL).
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SFR Definition 12.2. MACOSTA: MACO Status

R R R R R/W R/W R/W R/W Reset Value
- - | - | - [MACOHO| MACOZ [MAC0SO| MACON |00000100
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 AddreBsitsabIe
SFR Address: 0xCO
SFR Page: 3

Bits 7—4: UNUSED: Read = 0000b, Write = don't care.

Bit 3: MACOHO: Hard Overflow Flag.
This bit is set to ‘1’ whenever an overflow out of the MACOOVR register occurs during a
MAC operation (i.e. when MACOOVR changes from 0x7F to 0x80 or from 0x80 to Ox7F).
The hard overflow flag must be cleared in software by directly writing it to ‘0’, or by resetting
the MAC logic using the MACOCA bit in register MACOCF.

Bit 2: MACOZ: Zero Flag.
This bit is set to ‘1’ if a MACO operation results in an Accumulator value of zero. If the result
is non-zero, this bit will be cleared to ‘0’

Bit 1: MACO0SO: Soft Overflow Flag.
This bit is set to ‘1’ when a MAC operation causes an overflow into the sign bit (bit 31) of the
MACO Accumulator. If the overflow condition is corrected after a subsequent MAC opera-
tion, this bit is cleared to ‘0'.

Bit O: MACON: Negative Flag.
If the MAC Accumulator result is negative, this bit will be set to ‘1’. If the result is positive or
zero, this flag will be cleared to ‘0’.

*Note: The contents of this register should not be changed by software during the first two MACO pipeline stages.

SFR Definition 12.3. MACOAH: MACO A High Byte

R R R R R R R R Reset Value
\ \ | \ \ | \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: 0xC2
SFR Page: 3

Bits 7-0: High Byte (bits 15-8) of MACO A Register.
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Certain types of instruction data or certain blocks of code can also be excluded from caching. The destina-
tions of RETI instructions are, by default, excluded from caching. To enable caching of RETI destinations,
the CHRETI bit (CCHOCN.3) can be set to ‘1. It is generally not beneficial to cache RETI destinations
unless the same instruction is likely to be interrupted repeatedly (such as a code loop that is waiting for an
interrupt to happen). Instructions that are part of an interrupt service routine (ISR) can also be excluded
from caching. By default, ISR instructions are cached, but this can be disabled by clearing the CHISR bit
(CCHOCN.2) to ‘0. The other information that can be explicitly excluded from caching are the data
returned by MOVC instructions. Clearing the CHMOV bit (CCHOCN.1) to ‘0’ will disable caching of MOVC
data. If MOVC caching is allowed, it can be restricted to only use slot 0 for the MOVC information (exclud-
ing cache push operations). The CHFIXM bit (CCHOTN.2) controls this behavior.

Further cache control can be implemented by disabling all cache writes. Cache writes can be disabled by
clearing the CHWREN bit (CCHOCN.7) to ‘0. Although normal cache writes (such as those after a cache
miss) are disabled, data can still be written to the cache with a cache push operation. Disabling cache
writes can be used to prevent a non-critical section of code from changing the cache contents. Note that
regardless of the value of CHWREN, a Flash write or erase operation automatically removes the affected
bytes from the cache. Cache reads and the prefetch engine can also be individually disabled. Disabling
cache reads forces all instructions data to execute from Flash memory or from the prefetch engine. To dis-
able cache reads, the CHRDEN bit (CCHOCN.6) can be cleared to ‘0’. Note that when cache reads are
disabled, cache writes will still occur (if CHWREN is set to ‘1’). Disabling the prefetch engine is accom-
plished using the CHPFEN bit (CCHOCN.5). When this bit is cleared to ‘0", the prefetch engine will be dis-
abled. If both CHPFEN and CHRDEN are ‘0’, code will execute at a fixed rate, as instructions become
available from the Flash memory.

Cache locations can also be pre-loaded and locked with time-critical branch destinations. For example, in
a system with an ISR that must respond as fast as possible, the entry point for the ISR can be locked into
a cache location to minimize the response latency of the ISR. Up to 61 locations can be locked into the
cache at one time. Instructions are locked into cache by enabling cache push operations with the
CHPUSH bit (CCHOLC.7). When CHPUSH is set to ‘1’, a MOVC instruction will cause the four-byte seg-
ment containing the data byte to be written to the cache slot location indicated by CHSLOT (CCHOLC.5-0).
CHSLOT is them decremented to point to the next lockable cache location. This process is called a cache
push operation. Cache locations that are above CHSLOT are “locked”, and cannot be changed by the pro-
cessor core, as shown in Figure 16.3. Cache locations can be unlocked by using a cache pop operation.
A cache pop is performed by writing a ‘1’ to the CHPOP bit (CCHOLC.6). When a cache pop is initiated,
the value of CHSLOT is incremented. This unlocks the most recently locked cache location, but does not
remove the information from the cache. Note that a cache pop should not be initiated if CHSLOT is equal
to 111110b. Doing so may have an adverse effect on cache performance. Important: Although locking
cache location 1 is not explicitly disabled by hardware, the entire cache will be unlocked when
CHSLOT is equal to 000000b. Therefore, cache locations 1 and 0 must remain unlocked at all
times.
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SFR Definition 16.2. CCHOTN: Cache Tuning

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
CHMSCTL | CHALGM | CHFIXM | CHMSTH 00000100
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
SFR Address: 0xA2
SFR Page: F
Bits 7-4. CHMSCTL: Cache Miss Penalty Accumulator (Bits 4-1).
These are bits 4-1 of the Cache Miss Penalty Accumulator. To read these bits, they must first
be latched by reading the CHMSCTH bits in the CCHOMA Register (See SFR Definition
16.4).
Bit 3: CHALGM: Cache Algorithm Select.
This bit selects the cache replacement algorithm.
0: Cache uses Rebound algorithm.
1: Cache uses Pseudo-random algorithm.
Bit 2: CHFIXM: Cache Fix MOVC Enable.
This bit forces MOVC writes to the cache memory to use slot 0.
0: MOVC data is written according to the current algorithm selected by the CHALGM bit.
1: MOVC data is always written to cache slot 0.
Bits 1-0: CHMSTH: Cache Miss Penalty Threshold.
These bits determine when missed instruction data will be cached.
If data takes longer than CHMSTH clocks to obtain, it will be cached.
SFR Definition 16.3. CCHOLC: Cache Lock Control
R/W R/W R R R R R R Reset Value
CHPUSH | CHPOP | CHSLOT | 00111110
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
SFR Address: OxA3
SFR Page: F
Bit 7: CHPUSH: Cache Push Enable.
This bit enables cache push operations, which will lock information in cache slots using
MOVC instructions.
0: Cache push operations are disabled.
1: Cache push operations are enabled. When a MOVC read is executed, the requested 4-
byte segment containing the data is locked into the cache at the location indicated by
CHSLOT, and CHSLOT is decremented.
Note that no more than 61 cache slots should be locked at one time, since the entire cache
will be unlocked when CHSLOT is equal to 0.
Bit 6: CHPOP: Cache Pop.
Writing a ‘1’ to this bit will increment CHSLOT and then unlock that location. This bit always
reads ‘0’. Note that Cache Pop operations should not be performed while CHSLOT =
111110b. “Pop”ing more Cache slots than have been “Push”ed will have indeterminate
results on the Cache performance.
Bits 5-0: CHSLOT: Cache Slot Pointer.

These read-only bits are the pointer into the cache lock stack. Locations above CHSLOT are
locked, and will not be changed by the processor, except when CHSLOT equals 0.
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SFR Definition 17.2. EMIOCF: External Memory Configuration

RIW RIW R/W RIW R/W R/W RIW RIW Reset Value
- | - |PRTSEL| EMD2 | EMD1 | EMDO | EALE1 | EALEO |00000011
Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0

SFR Address: 0xA3

SFR Page: 0

Bits7-6: Unused. Read = 00b. Write = don't care.

Bit5: PRTSEL: EMIF Port Select.
0: EMIF active on PO-P3.
1: EMIF active on P4-P7.

Bit4: EMD2: EMIF Multiplex Mode Select.
0: EMIF operates in multiplexed address/data mode.
1: EMIF operates in non-multiplexed mode (separate address and data pins).

Bits3—2: EMD1-0: EMIF Operating Mode Select.
These bits control the operating mode of the External Memory Interface.
00: Internal Only: MOVX accesses on-chip XRAM only. All effective addresses alias to on-
chip memory space.
01: Split Mode without Bank Select: Accesses below the 8 k boundary are directed on-chip.
Accesses above the 8 k boundary are directed off-chip. 8-bit off-chip MOVX operations use
the current contents of the Address High port latches to resolve upper address byte. Note
that in order to access off-chip space, EMIOCN must be set to a page that is not contained in
the on-chip address space.
10: Split Mode with Bank Select: Accesses below the 8 k boundary are directed on-chip.
Accesses above the 8k boundary are directed off-chip. 8-bit off-chip MOVX operations use
the contents of EMIOCN to determine the high-byte of the address.
11: External Only: MOVX accesses off-chip XRAM only. On-chip XRAM is not visible to the
CPU.

Bits1-0: EALE1-0: ALE Pulse-Width Select Bits (only has effect when EMD2 = 0).
00: ALE high and ALE low pulse width = 1 SYSCLK cycle.
01: ALE high and ALE low pulse width = 2 SYSCLK cycles.
10: ALE high and ALE low pulse width = 3 SYSCLK cycles.
11: ALE high and ALE low pulse width = 4 SYSCLK cycles.
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SFR Definition 20.2. SPIOCN: SPI0 Control

R/W RIW R/W RIW R/W R/W R R/W Reset Value
SPIF | WCOL | MODF |RXOVRN|NSSMD1|NSSMDO| TXBMT | SPIEN |00000110
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl. Bit0 it

Addressable

SFR Address: OxF8
SFR Page: 0

Bit 7: SPIF: SPIO 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.

Bit 6: WCOL: Write Collision Flag.
This bit is set to logic 1 by hardware (and generates a SPIO interrupt) to indicate a write to
the SPIO data register was attempted while a data transfer was in progress. It must be
cleared by software.

Bit 5: MODF: Mode Fault Flag.
This bit is set to logic 1 by hardware (and generates a SPI0 interrupt) when a master mode
collision is detected (NSS is low, MSTEN = 1, and NSSMD[1:0] = 01). This bit is not auto-
matically cleared by hardware. It must be cleared by software.

Bit 4: RXOVRN: Receive Overrun Flag (Slave Mode only).
This bit is set to logic 1 by hardware (and generates a SPI0 interrupt) when the receive buf-
fer still holds unread data from a previous transfer and the last bit of the current transfer is
shifted into the SPIO shift register. This bit is not automatically cleared by hardware. It must
be cleared by software.

Bits 3—2: NSSMD1-NSSMDO: Slave Select Mode.
Selects between the following NSS operation modes:
(See Section “20.2. SPIO Master Mode Operation” on page 275 and Section “20.3. SPIO
Slave Mode Operation” on page 277).
00: 3-Wire Slave or 3-wire Master Mode. NSS signal is not routed to a port pin.
01: 4-Wire Slave or Multi-Master Mode (Default). NSS is always an input to the device.
1x: 4-Wire Single-Master Mode. NSS signal is mapped as an output from the device and will
assume the value of NSSMDO.

Bit 1: TXBMT: Transmit Buffer Empty.
This bit will be set to logic 0 when new data has been written to the transmit buffer. When
data in the transmit buffer is transferred to the SPI shift register, this bit will be set to logic 1,
indicating that it is safe to write a new byte to the transmit buffer.

Bit O: SPIEN: SPIO Enable.
This bit enables/disables the SPI.
0: SPI disabled.
1: SPI enabled.
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* SCK is shown for CKPOL = 0. SCK is the opposite polarity for CKPOL = 1.

Figure 20.8. SPI Master Timing (CKPHA =0)

X X -
s X 1Y

* SCK is shown for CKPOL = 0. SCK is the opposite polarity for CKPOL = 1.

Figure 20.9. SPI Master Timing (CKPHA =1)
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22.3. Multiprocessor Communications

9-Bit UART mode supports multiprocessor communication between a master processor and one or more
slave processors by special use of the ninth data bit. When a master processor wants to transmit to one or
more slaves, it first sends an address byte to select the target(s). An address byte differs from a data byte
in that its ninth bit is logic 1; in a data byte, the ninth bit is always set to logic 0.

Setting the MCE1 bit (SCON.5) of a slave processor configures its UART such that when a stop bit is
received, the UART will generate an interrupt only if the ninth bit is logic one (RB81 = 1) signifying an
address byte has been received. In the UART interrupt handler, software should compare the received
address with the slave's own assigned 8-bit address. If the addresses match, the slave should clear its
MCEL1 bit to enable interrupts on the reception of the following data byte(s). Slaves that weren't addressed
leave their MCEL bits set and do not generate interrupts on the reception of the following data bytes,
thereby ignoring the data. Once the entire message is received, the addressed slave should reset its
MCEL bit to ignore all transmissions until it receives the next address byte.

Multiple addresses can be assigned to a single slave and/or a single address can be assigned to multiple
slaves, thereby enabling "broadcast" transmissions to more than one slave simultaneously. The master
processor can be configured to receive all transmissions or a protocol can be implemented such that the
master/slave role is temporarily reversed to enable half-duplex transmission between the original master
and slave(s).

Master Slave Slave oo Slave
Device Device Device Device
+5V
RX X RX X RX X RX X
l l OO0 J
@ @ OO0

Figure 22.6. UART Multi-Processor Mode Interconnect Diagram
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23.1.4. 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/T0, GATEO 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 O 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 O 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.

CKCON TMOD
T[] [s[s] [clc]T[T]c|c]T]T
110! |clc| [Al/|1[1]|A[/|0]0O
vivl [alal T[T MM T]TIM|Mm
1lo| E[2|2[o|E[o]2|0
1 0
N v]
Pre-scaled Clock 0
THO —
(8 bits) ]i ?Interrupt
» TFO — Interrupt
SYSCLK — 1 0 >
pd 1
8 T1
EO
F o
=77 |
TO— i
| ! TLO
I I (8 bits)
|
. l
: Crossbar :
|
. l
I I
| I
| I
1
/INTO L
Figure 23.3. TO Mode 3 Block Diagram
®
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SFR Definition 23.8. TMRNCN: Timer 2, 3, and 4 Control

R/W R/IW R/IW R/W R/IW R/IW R/IW R/IW Reset Value
TFn | EXFn | - | - [ EXENn | TRn | C/Tn | CP/RLn |00000000
. . . . . . . . Bit
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Addressable

SFR Address: TMR2CN:0xC8; TMR3CN:0xC8; TMR4CN:0xC8
SFR Page: TMR2CN: page 0;TMR3CN: page 1;TMR4CN: page 2

Bit7: TFn: Timer 2, 3, and 4 Overflow/Underflow Flag.
Set by hardware when either the Timer overflows from OxFFFF to 0x0000, underflows from
the value placed in RCAPnH:RCAPNL to OxFFFF (in Auto-reload Mode), or underflows from
0x0000 to OXFFFF (in Capture Mode). When the Timer interrupt is enabled, setting this bit
causes the CPU to vector to the Timer interrupt service routine. This bit is not automatically
cleared by hardware and must be cleared by software.
Bit6: EXFn: Timer 2, 3, or 4 External Flag.
Set by hardware when either a capture or reload is caused by a high-to-low transition on the
TnEX input pin and EXENn is logic 1. When the Timer interrupt is enabled, setting this bit
causes the CPU to vector to the Timer Interrupt service routine. This bit is not automatically
cleared by hardware and must be cleared by software.
Bit5—4:  Reserved.
Bit3: EXENN: Timer 2, 3, and 4 External Enable.
Enables high-to-low transitions on TnEX to trigger captures, reloads, and control the direc-
tion of the timer/counter (up or down count). If DCENn = 1, TnEX will determine if the timer
counts up or down when in Auto-reload Mode. If EXENn = 1, ThEX should be configured as
a digital input.
0: Transitions on the TnEX pin are ignored.
1: Transitions on the TnEX pin cause capture, reload, or control the direction of timer count
(up or down) as follows:
Capture Mode: ‘1’-to-'0’ Transition on TnEX pin causes RCAPnH:RCAPNL to capture timer
value.
Auto-Reload Mode:
DCENnN = 0: ‘1'-to-'0’ transition causes reload of timer and sets the EXFn Flag.
DCENnN = 1: TnEX logic level controls direction of timer (up or down).
Bit2: TRn: Timer 2, 3, and 4 Run Control.
This bit enables/disables the respective Timer.
0: Timer disabled.
1: Timer enabled and running/counting.
Bitl: C/Tn: Counter/Timer Select.
0: Timer Function: Timer incremented by clock defined by TnM1:TnMO
(TMRNCF.4:TMRNCF.3).
1: Counter Function: Timer incremented by high-to-low transitions on external input pin.
BitO: CP/RLn: Capture/Reload Select.
This bit selects whether the Timer functions in capture or auto-reload mode.
0: Timer is in Auto-Reload Mode.
1: Timer is in Capture Mode.

Note: Timer 3 and Timer 2 share the T2 and T2EX pins.
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