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TOP VIEW
Po2 [ | O | 16 | PO.3
PO.1 | 2 15 | P0.4
P0.0 | 3 14 | P0.5
GND [ 4 C8051F80x-GS 13 ]| P0.6
C8051F81x-GS
C8051F82x-GS
voD [[5 || C8051F83x-GS |[ 12 ] PO.7
RST/C2CK [ 6 11 | P1.0
P2.0/C2D | 7 10 | P1.1
P13 [ 8 | [ 9] P12
Figure 3.3. SOIC-16 Pinout Diagram (Top View)
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Table 7.10. Power Management Electrical Characteristics

Vpp = 1.810 3.6 V; Ty = —40 to +85 °C unless otherwise specified. Use factory-calibrated settings.

Parameter Conditions Min Typ | Max Units
Idle Mode Wake-Up Time 2 — 3 SYSCLKs
Suspend Mode Wake-up Time — 500 — ns
Table 7.11. Temperature Sensor Electrical Characteristics

Vpp = 3.0 V, —40 to +85 °C unless otherwise specified.

Parameter Conditions Min Typ Max Units
Linearity — 1 — °C
Slope — 2.43 — mV/°C
Slope Error* — +45 — pv/eC
Offset Temp=0°C — 873 — mV
Offset Error* Temp=0-°C — 14.5 — mV
*Note: Represents one standard deviation from the mean.
Table 7.12. Voltage Reference Electrical Characteristics
Vpp = 1.8 t0 3.6 V; —40 to +85 °C unless otherwise specified.

Parameter Conditions Min Typ Max Units

Internal High Speed Reference (REFSL[1:0] = 11)
Output Voltage 25 °C ambient 155 | 1.65 | 1.75 \%
Turn-on Time — — 1.7 us
Supply Current — 180 — MA
External Reference (REFOE = 0)
Input Voltage Range 0 — Vpp
Input Current Sample Rate = 500 ksps; VREF = 3.0 V — 7 — A

44
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8.4.1. Window Detector Example

Figure 8.4 shows two example window comparisons for right-justified data, with
ADCOLTH:ADCOLTL = 0x0080 (128d) and ADCOGTH:ADCOGTL = 0x0040 (64d). The input voltage can
range from 0 to VREF x (1023/1024) with respect to GND, and is represented by a 10-bit unsigned integer
value. In the left example, an ADOWINT interrupt will be generated if the ADCO conversion word
(ADCOH:ADCOL) is within the range defined by ADCOGTH:ADCOGTL and ADCOLTH:ADCOLTL
(if Ox0040 < ADCOH:ADCOL < 0x0080). In the right example, and ADOWINT interrupt will be generated if
the ADCO conversion word is outside of the range defined by the ADCOGT and ADCOLT registers
(if ADCOH:ADCOL < 0x0040 or ADCOH:ADCOL > 0x0080). Figure 8.5 shows an example using left-justi-
fied data with the same comparison values.

ADCOH:ADCOL ADCOH:ADCOL
Input Voltage 4 Input Voltage
(AIN - GND) (AIN - GND)
VREF x (1023/ OX03FF VREF x (1023/
1024) 1024)
ADOWINT _
not affected ADOWINT=1
0x0081
VREF x (128/1024) 0x0080 <—| ADCOLTH:ADCOLTL | VREF X (128/1024) 0x0080 <—| ADCOGTH:ADCOGTL |
"""""""""""""""""""""""""""" 0x007F
ADOWINT=1 ADOWINT
0x0041 not affected
VREF x (64/1024) 0x0040 <—| ADCOGTH:ADCOGTLl VREF x (64/1024) 0x0040 <—| ADCOLTH:ADCOLTL |
0X003F
ADOWINT ADOWINT=1
not affected
0 0x0000
Figure 8.4. ADC Window Compare Example: Right-Justified Data
ADCOH:ADCOL ADCOH:ADCOL
Input Voltage A Input Voltage
(AIN - GND) (AIN - GND)
VREF x (1023/ OXFFCO VREF x (1023/
1024) 1024)
ADOWINT —
not affected ADOWINT=1
0x2040
VREF x (128/1024) |  0x2000 |«—] ADCOLTH:ADCOLTL | VREF x (128/1024) |  0x2000 |«—— ADCOGTH:ADCOGTL |
"""""""""""""""""""""""" 0x1FCO
ADOWINT=1 ADOf‘fN INT g
0x1040 not affecte
VREF x (64/1024) 0x1000  |«—] ADCOGTH:ADCOGTL | VREF x (64/1024) 0x1000  |«—] ADCOLTH:ADCOLTL |
0XOFCO
ADOWINT ADOWINT=1
not affected
0 0x0000 0

Figure 8.5. ADC Window Compare Example: Left-Justified Data
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10. Voltage and Ground Reference Options

The voltage reference MUX is configurable to use an externally connected voltage reference, the on-chip
voltage reference, or one of two power supply voltages (see Figure 10.1). The ground reference MUX
allows the ground reference for ADCO to be selected between the ground pin (GND) or a port pin dedi-
cated to analog ground (P0.1/AGND).

The voltage and ground reference options are configured using the REFOCN SFR described on page 62.
Electrical specifications are can be found in the Electrical Specifications Chapter.

Important Note About the Vgrgg and AGND Inputs: Port pins are used as the external Vggr and AGND
inputs. When using an external voltage reference, P0.0/VREF should be configured as an analog input and
skipped by the Digital Crossbar. When using AGND as the ground reference to ADCO, P0.1/AGND should
be configured as an analog input and skipped by the Digital Crossbar. Refer to Section “23. Port Input/Out-
put” on page 138 for complete Port I/O configuration details. The external reference voltage must be within
the range 0 < Vggg < Vpp and the external ground reference must be at the same DC voltage potential as
GND.

REFOCN
[a] = =) LI
| Sl [0
| [ [ =] =
| (T (A3] [] LLI m
| rlx|x|—
]
| L
| To ADC, Internal
| A
! ——— ENl gjas Generator |—» OSCHaO",
! ,—L/ Reference,
: IOSCEN TempSensor
]
]
: E » Temp Sensor —>To Analog Mux
]
]
Y 1
[~ vbD | External I
| Voltage :
| | Reference 1 l
R1 | Circuit :
| | P0.0/VREF
| ! EE 00
I !
& o [ o
I = i - >
| GND | I Internal 1.8V 1 10
- | Regulated Digital Supply
: 11
: Internal 1.65V j
ATuF iTO 1yF : High Speed Reference
I7 o g ;
Recommended PO.1JAGND !
Bypass Capacitors ' |X} 1
]
|
|
REFGND

Figure 10.1. Voltage Reference Functional Block Diagram
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Table 14.1. CIP-51 Instruction Set Summary (Continued)

Mnemonic Description Bytes Clock
Cycles
ANL C, bit AND direct bit to Carry 2 2
ANL C, /bit AND complement of direct bit to Carry 2 2
ORL C, bit OR direct bit to carry 2 2
ORL C, /bit OR complement of direct bit to Carry 2 2
MOV C, bit Move direct bit to Carry 2 2
MOV bit, C Move Carry to direct bit 2 2
JC rel Jump if Carry is set 2 2/3
JNC rel Jump if Carry is not set 2 2/3
JB bit, rel Jump if direct bit is set 3 3/4
JNB bit, rel Jump if direct bit is not set 3 3/4
JBC bit, rel Jump if direct bit is set and clear bit 3 3/4
Program Branching
ACALL addril Absolute subroutine call 2 3
LCALL addr16 Long subroutine call 3 4
RET Return from subroutine 1 5
RETI Return from interrupt 1 5
AJMP addrl1l Absolute jump 2 3
LIMP addr16 Long jump 3 4
SIMP rel Short jump (relative address) 2 3
JMP @A+DPTR Jump indirect relative to DPTR 1 3
JZ rel Jump if A equals zero 2 2/3
JINZ rel Jump if A does not equal zero 2 2/3
CJINE A, direct, rel Compare direct byte to A and jump if not equal 3 4/5
CJINE A, #data, rel Compare immediate to A and jump if not equal 3 3/4
CJINE Rn, #data, rel Compare immediate to Register and jump if not 3 3/4
equal
CINE @RI, #data, rel Compare immediate to indirect and jump if not 3 4/5
equal
DJINZ Rn, rel Decrement Register and jump if not zero 2 2/3
DJINZ direct, rel Decrement direct byte and jump if not zero 3 3/4
NOP No operation 1 1
) Rev. 1.0 86
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SFR Definition 14.5. B: B Register

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

SFR Address = 0xFO; Bit-Addressable

Bit Name Function

7:0 B[7:0] B Register.
This register serves as a second accumulator for certain arithmetic operations.

Rev. 1.0 90
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15. Memory Organization

The memory organization of the CIP-51 System Controller is similar to that of a standard 8051. There are
two separate memory spaces: program memory and data memory. Program and data memory share the
same address space but are accessed via different instruction types. The memory organization of the
CB8051F80x-83x device family is shown in Figure 15.1

PROGRAM/DATA MEMORY DATA MEMORY (RAM)
(FLASH) INTERNAL DATA ADDRESS SPACE
C8051F80x and C8051F810/1 OXFF Upper 128 RAM Special Function
Ox3FFF Lock Byte (Indirect Addressing Register's
0x3FFE 0x80 Only) (Direct Addressing Only)
16 kB Flash OXTF
(In-System (Direct and Indirect
Programmable in 512 Addressing) Lower 128 RAM
Byte Sectors) 0x30 (Direct and Indirect
Ox2F i
0x0000 Bit Addressable Addressing)
0x20
C8051F812/3/4/5/6/7/8/9 OxIF | General Purpose
and C8051F82x 0x00 Registers
Ox1FFF Lock Byte
Ox1FFE EXTERNAL DATA ADDRESS SPACE
8 kB Flash C8051F80x, C8051F81x, and
C8051F820/1/2/3 Only
(In-System
Programmable in 512 OXFFFF
Byte Sectors)
0x0000
Same 256 bytes as from
C8051F830/1/2/3/4/5 0x0000 to 0x01FF, wrapped
on 256-byte boundaries
OxOFFF Lock Byte
OxXOFFE
4 kB Flash
0x0100
(In-System O0x00FF XRAM - 256 B
: - ytes
Programmable in 512 (accessable using MOVX
Byte Sectors) 0x0000 instruction)
0x0000

Figure 15.1. C8051F80x-83x Memory Map
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16. In-System Device ldentification

The C8051F80x-83x has SFRs that identify the device family and derivative. These SFRs can be read by
firmware at runtime to determine the capabilities of the MCU that is executing code. This allows the same
firmware image to run on MCUs with different memory sizes and peripherals, and dynamically changing
functionality to suit the capabilities of that MCU.

In order for firmware to identify the MCU, it must read three SFRs. HWID describes the MCU'’s family,
DERIVID describes the specific derivative within that device family, and REVID describes the hardware
revision of the MCU.

SFR Definition 16.1. HWID: Hardware Identification Byte

Bit 7 6 5 4 3 2 1 0
Name HWID[7:0]
Type R R R R R R
Reset 0 0 1 0 0 0
SFR Address = 0xB5
Bit Name Description
7:0 HWID[7:0] |Hardware Identification Byte.

Describes the MCU family.
0x23: Devices covered in this document (C8051F80x-83x)

Rev. 1.0 95
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17. Special Function Registers

The direct-access data memory locations from 0x80 to OxFF constitute the special function registers
(SFRs). The SFRs provide control and data exchange with the C8051F80x-83x's resources and peripher-
als. The CIP-51 controller core duplicates the SFRs found in a typical 8051 implementation as well as
implementing additional SFRs used to configure and access the sub-systems unique to the C8051F80x-
83x. This allows the addition of new functionality while retaining compatibility with the MCS-51™ instruc-
tion set. Table 17.1 lists the SFRs implemented in the C8051F80x-83x device family.

The SFR registers are accessed anytime the direct addressing mode is used to access memory locations
from 0x80 to OxFF. SFRs with addresses ending in 0x0 or 0x8 (e.g., PO, TCON, SCONO, IE, etc.) are bit-
addressable as well as byte-addressable. All other SFRs are byte-addressable only. Unoccupied
addresses in the SFR space are reserved for future use. Accessing these areas will have an indeterminate
effect and should be avoided. Refer to the corresponding pages of the data sheet, as indicated in
Table 17.2, for a detailed description of each register.

Table 17.1. Special Function Register (SFR) Memory Map

F8[ SPIOCN | PCAOL | PCAOH |PCAOCPLO[PCAOCPHO| POMAT | POMASK | VDMOCN

Fo| B POMDIN | P1MDIN EIP1 EIP2 PCAOPWM

E8|ADCOCN |PCAOCPL1|PCAOCPH1|PCAOCPL2 [PCAOCPH2| PIMAT | PIMASK | RSTSRC

E0| ACC XBRO XBR1 ITO1CF EIE1 EIE2

DS | PCAOCN | PCAOMD |PCAOCPMO|PCAOCPM1|PCAOCPM2| CRCOIN | CRCODATA

DO| PSW | REFOCN |CRCOAUTO| CRCOCNT | POSKIP | P1SKIP | SMBOADM | SMBOADR

C8[TMR2CN| REGOCN | TMR2RLL | TMR2RLH | TMR2L | TMR2H | CRCOCN | CRCOFLIP

CO[SMBOCN| SMBOCF | SMBODAT | ADCOGTL | ADCOGTH | ADCOLTL | ADCOLTH

B8 IP CS0SS | CSOSE | ADCOMX | ADCOCF | ADCOL | ADCOH

BO| CSOCN | OSCXCN | OSCICN | OSCICL HWID REVID FLKEY

A8|  IE CLKSEL CSODL | CSODH | DERVID

AO| P2 | SPIOCFG | SPIOCKR | SPIODAT |POMDOUT | PIMDOUT | P2MDOUT

98| SCONO | SBUFO CPTOCN | CSOMX | CPTOMD | CSOCF | CPTOMX

90| P1 CSOTHL | CSOTHH

88| TCON | TMOD TLO TL1 THO TH1 CKCON | PSCTL

80| PO SP DPL DPH PCON
0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)

Note: SFR Addresses ending in 0x0 or 0x8 are bit-addressable locations, and can be used with bitwise instructions.

SILICON LABS
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SFR Definition 18.5. EIP1: Extended Interrupt Priority 1

Bit 7 6 5 4 3 2 1 0
Name | Reserved | Reserved PCPO PPCAO PADCO | PWADCO PMAT PSMBO
Type w w R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xF3
Bit Name Function
7:6 | Reserved | Must write 0.
5 PCPO |Comparator0 (CPO) Interrupt Priority Control.
This bit sets the priority of the CPO rising edge or falling edge interrupt.
0: CPO interrupt set to low priority level.
1: CPO interrupt set to high priority level.

4 PPCAO |Programmable Counter Array (PCAO) Interrupt Priority Control.
This bit sets the priority of the PCAQ interrupt.
0: PCAQ interrupt set to low priority level.
1: PCAQO interrupt set to high priority level.

3 PADCO |ADCO Conversion Complete Interrupt Priority Control.

This bit sets the priority of the ADCO Conversion Complete interrupt.
0: ADCO Conversion Complete interrupt set to low priority level.
1: ADCO Conversion Complete interrupt set to high priority level.
2 | PWADCO |ADCO Window Comparator Interrupt Priority Control.
This bit sets the priority of the ADCO Window interrupt.
0: ADCO Window interrupt set to low priority level.
1: ADCO Window interrupt set to high priority level.
1 PMAT | Port Match Interrupt Priority Control.
This bit sets the priority of the Port Match Event interrupt.
0: Port Match interrupt set to low priority level.
1: Port Match interrupt set to high priority level.
0 PSMBO |SMBus (SMBO) Interrupt Priority Control.
This bit sets the priority of the SMBO interrupt.
0: SMBO interrupt set to low priority level.
1: SMBO interrupt set to high priority level.
109 Rev. 1.0
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20.2. Stop Mode

Setting the Stop Mode Select bit (PCON.1) causes the controller core to enter Stop mode as soon as the
instruction that sets the bit completes execution. In Stop mode the internal oscillator, CPU, and all digital
peripherals are stopped; the state of the external oscillator circuit is not affected. Each analog peripheral
(including the external oscillator circuit) may be shut down individually prior to entering Stop Mode. Stop
mode can only be terminated by an internal or external reset. On reset, the device performs the normal
reset sequence and begins program execution at address 0x0000.

If enabled, the Missing Clock Detector will cause an internal reset and thereby terminate the Stop mode.
The Missing Clock Detector should be disabled if the CPU is to be put to in STOP mode for longer than the
MCD timeout of 100 ps.

20.3. Suspend Mode

Suspend mode allows a system running from the internal oscillator to go to a very low power state similar
to Stop mode, but the processor can be awakened by certain events without requiring a reset of the device.
Setting the SUSPEND bit (OSCICN.5) causes the hardware to halt the CPU and the high-frequency inter-
nal oscillator, and go into Suspend mode as soon as the instruction that sets the bit completes execution.
All internal registers and memory maintain their original data. Most digital peripherals are not active in Sus-
pend mode. The exception to this is the Port Match feature and Timer 3, when it is run from an external
oscillator source.

The clock divider bits CLKDIV[2:0] in register CLKSEL must be set to "divide by 1" when entering suspend
mode.

Suspend mode can be terminated by five types of events, a port match (described in Section “23.5. Port
Match” on page 150), a Timer 2 overflow (described in Section “28.2. Timer 2” on page 219), a comparator
low output (if enabled), a capacitive sense greater-than comparator event, or a device reset event. In order
to run Timer 3 in suspend mode, the timer must be configured to clock from the external clock source.
When suspend mode is terminated, the device will continue execution on the instruction following the one
that set the SUSPEND bit. If the wake event (port match or Timer 2 overflow) was configured to generate
an interrupt, the interrupt will be serviced upon waking the device. If suspend mode is terminated by an
internal or external reset, the CIP-51 performs a normal reset sequence and begins program execution at
address 0x0000.

Note: The device will still enter suspend mode if a wake source is "pending”, and the device will not wake on such
pending sources. It is important to ensure that the intended wake source will trigger after the device enters
suspend mode. For example, if a CS0 conversion completes and the interrupt fires before the device is in
suspend mode, that interrupt cannot trigger the wake event. Because port match events are level-sensitive,
pre-existing port match events will trigger a wake, as long as the match condition is still present when the
device enters suspend.

121 Rev. 1.0
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SFR Definition 22.4. OSCXCN: External Oscillator Control

Bit 7 6 5 4 3 2 1 0
Name | XTLVLD XOSCMD[2:0] XFCN[2:0]
Type R R/W R R/W
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xB1
Bit Name Function
7 XTLVLD Crystal Oscillator Valid Flag.
(Read only when XOSCMD = 11x.)
0: Crystal Oscillator is unused or not yet stable.
1: Crystal Oscillator is running and stable.
6:4 | XOSCMDI[2:0] | External Oscillator Mode Select.
00x: External Oscillator circuit off.
010: External CMOS Clock Mode.
011: External CMOS Clock Mode with divide by 2 stage.
100: RC Oscillator Mode.
101: Capacitor Oscillator Mode.
110: Crystal Oscillator Mode.
111: Crystal Oscillator Mode with divide by 2 stage.
3 Unused Read = 0; Write = Don’t Care
2:0 XFCN[2:0] |External Oscillator Frequency Control Bits.
Set according to the desired frequency for Crystal or RC mode.
Set according to the desired K Factor for C mode.
XFCN Crystal Mode RC Mode C Mode
000 f<32 kHz f< 25 kHz K Factor = 0.87
001 32 kHz < f<84 kHz 25 kHz < f £50 kHz K Factor = 2.6
010 84 kHz < f<225kHz | 50 kHz <f<100 kHz K Factor = 7.7
011 | 225 kHz <f<590 kHz | 100 kHz < f <200 kHz K Factor = 22
100 | 590 kHz <f<1.5 MHz | 200 kHz < f <400 kHz K Factor = 65
101 1.5MHz <f<4 MHz | 400 kHz < f<800 kHz K Factor = 180
110 4MHz <f<10MHz | 800 kHz <f<1.6 MHz K Factor = 664
111 10 MHz <f<30MHz | 1.6 MHz <f<3.2 MHz K Factor = 1590
134 Rev. 1.0 )
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SFR Definition 23.16. P2MDOUT: Port 2 Output Mode

Bit 7 6 5 4 3 2 1 0
Name P2MDOUT[0]
Type R R R R R R R RIW
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xA6
Bit Name Function
71 Unused Read = 0000000b; Write = Don’t Care

0 P2MDOUT[0] |Output Configuration Bits for P2.0.

0: P2.0 Output is open-drain.
1: P2.0 Output is push-pull.

Rev. 1.0 158
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SFR Definition 25.1. SPIOCFG: SPI0O Configuration

Bit 7 6 5 4 3 2 1 0
Name | SPIBSY MSTEN CKPHA CKPOL | SLVSEL | NSSIN SRMT RXBMT
Type R R/W R/W R/W R R R R
Reset 0 0 0 0 0 1 1 1

SFR Address = OxAl
Bit Name Function

7 SPIBSY SPI Busy.

This bit is set to logic 1 when a SPI transfer is in progress (master or slave mode).

6 MSTEN Master Mode Enable.

0: Disable master mode. Operate in slave mode.
1: Enable master mode. Operate as a master.
5 CKPHA SPI0 Clock Phase.
0: Data centered on first edge of SCK period.*
1: Data centered on second edge of SCK period.*
4 CKPOL SPI0 Clock Polarity.
0: SCK line low in idle state.
1: SCK line high in idle state.

3 SLVSEL Slave Selected Flag.

This bit is set to logic 1 whenever the NSS pin is low indicating SPIO is the selected
slave. It is cleared to logic 0 when NSS is high (slave not selected). This bit does
not indicate the instantaneous value at the NSS pin, but rather a de-glitched ver-
sion of the pin input.

2 NSSIN NSS Instantaneous Pin Input.

This bit mimics the instantaneous value that is present on the NSS port pin at the
time that the register is read. This input is not de-glitched.

1 SRMT Shift Register Empty (valid in slave mode only).

This bit will be set to logic 1 when all data has been transferred in/out of the shift
register, and there is no new information available to read from the transmit buffer
or write to the receive buffer. It returns to logic 0 when a data byte is transferred to
the shift register from the transmit buffer or by a transition on SCK. SRMT = 1 when
in Master Mode.

0 RXBMT Receive Buffer Empty (valid in slave mode only).

This bit will be set to logic 1 when the receive buffer has been read and contains no
new information. If there is new information available in the receive buffer that has
not been read, this bit will return to logic 0. RXBMT = 1 when in Master Mode.

Note: In slave mode, data on MOSI is sampled in the center of each data bit. In master mode, data on MISO is

sampled one SYSCLK before the end of each data bit, to provide maximum settling time for the slave device.
See Table 25.1 for timing parameters.

174 Rev. 1.0
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Table 26.5. SMBus Status Decoding With Hardware ACK Generation Disabled (EHACK =0)
(Continued)

Valuesto 3
Values Read Write g g
o - _ ) 8 o
Sy =l Current SMbus State Typical Response Options n 3
S| 2|x|0|x <|O|X|% =
8|5 a2 HIAEIER:
n 2 2 & < | Z S
< >
ololo A slave byte was transmitted; |No action required (expecting 0|0 |X| 0001
. NACK received. STOP condition).
(O]
= 0100 lolol1 A slave byte was transmitted; |Load SMBODAT with nextdata | O | O | X | 0100
£ ACK received. byte to transmit.
§ A Slave byte was transmitted; |No action required (expecting 0|0 |X| 0001
= 01X error detected Master to end transfer)
° . .
E An illegal STOP or bus error 0|0|X| —
10101 | 0 | X | X |was detected while a Slave Clear STO.
Transmission was in progress.
If Write, Acknowledge received |0 | 0| 1 | 0000
address
1]0/|x f(‘a ig\‘/’g d"’_“f&sf; Llfé\s/Ye\évas If Read, Load SMBODAT with | 0] 0 | 1 | 0100
' q ' data byte; ACK received address
NACK received address. 0|0 —
0010 If Write, Acknowledge received |0 | 0| 1 | 0000
address
5 Lost arbitration as master; If Read, Load SMBODAT with 0|0(1]|0100
E 1| 1| X |slave address + R/W received; |data byte; ACK received address
S ACK requested. NACK received address. oj0| —
% Reschedule failed transfer; 1/0|0] 1110
3 NACK received address.
@ A STOP was detected while ojo[x] —
0 | O | X |addressed as a Slave Trans- |Clear STO.
0001 mitter or Slave Receiver.
111 1% Lost arbitration while attempt- |No action required (transfer o|(oj0| —
ing a STOP. complete/aborted).
. Acknowledge received byte; 0|01 | 0000
0000 | 1 | 0| x A slave byte was received; Read SMBODAT.
ACK requested. _
NACK received byte. 0(0j0| —
S | 0010 | 0 | 1 | x |Lostarbitration while attempt- Abort failed transfer. 0|0 |X| —
= ing a repeated START. Reschedule failed transfer. 1/0]|X| 1110
é 0001 | 011 1x% Lost arbitration due to a Abort failed transfer. 0|0 (X —
s detected STOP. Reschedule failed transfer. 1|0|x] 1110
LI 0000 | 1 | 1 | x |Lost arbitration while transmit- Abort failed transfer. 0/0]0] —
é ting a data byte as master. Reschedule failed transfer. 1100|1110
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Table 26.6. SMBus Status Decoding With Hardware ACK Generation Enabled (EHACK =1)

Valuesto 2
Values Read Write | @ “5’:
o = : . S g
3 w = Oln Current SMbus State Typical Response Options n 3
S| 2|x|0|x <|O|X|R% =
B olx|d|0O ElF|O|lo 9
B L9|8| < o<z 5
< < g
11120 | o | o | x A master START was gener- |Load slave address + R/Winto |0 |0 | X | 1100
ated. SMBODAT.
A master data or address byte |Set STA to restart transfer. 10| X]| 1110
0 | 0 | O |was transmitted; NACK ol1I x| —
. received. Abort transfer.
E Load next data byte into 0|0|X]| 1100
£ SMBODAT.
é End transfer with STOP. 0|1 |X| —
= | 1100 End transfer with STOP andstart | 1 [ 1 | X | —
o A master data or address byte another transfer
< 0|0 |1 |was transmitted; ACK :
= received. Send repeated START. 1|0 |X]| 1110
Switch to Master Receiver Mode | 0 | 0 | 1 | 1000
(clear Sl without writing new data
to SMBODAT). Set ACK for initial
data byte.
Set ACK for next data byte; 0|0|1| 1000
Read SMBODAT.
Set NACK to indicate nextdata | 0 | O | O | 1000
data b byte as the last data byte;
olol1 Amgster ata byte was Read SMBODAT.
received; ACK sent. _
5 Initiate repeated START. 1/0|0] 1110
-% Switch to Master Transmitter 0|0 |X| 1100
® 1000 Mode (write to SMBODAT before
% clearing SI).
% Read SMBODAT; send STOP. | 0|1|0| —
= Read SMBODAT, Send STOP 1|10 1110
A master data byte was followed by START.
0 | 0 | O |received; NACK sent (last Initiate repeated START. 1|00/ 1110
byte). Switch to Master Transmitter 0|0 |X| 1100
Mode (write to SMBODAT before
clearing Sl).
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TMOD ITOLCF
Glc[T[T[a][cITlx] [P[i]e]e]e]e]i]n
Al7|1]2]al7]o]of [NIN[N[N[N[N[N|N
TOM T|T|MM|T|[T[™M[M[ [1[2[2[2[0[0]|0]0O
E|1]|1|o|E|o[1]o| |P[s|s|s|P|s|S|S
1 0 LfLfeffufe|e)e
l 2|1]o] [2]1]o

\ & l

Pre-scaled Clock 0 i

SYSCLK

|
T0— 1
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Figure 28.2. TO Mode 2 Block Diagram

28.1.4. Mode 3: Two 8-bit Counter/Timers (Timer 0 Only)

In Mode 3, Timer 0 is configured as two separate 8-bit counter/timers held in TLO and THO. The
counter/timer in TLO is controlled using the Timer O control/status bits in TCON and TMOD: TRO, C/TO,
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 0 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 or overflow conditions for other peripherals.
While Timer 0 is operating in Mode 3, Timer 1 run control is handled through its mode settings. To run
Timer 1 while Timer 0 is in Mode 3, set the Timer 1 Mode as 0, 1, or 2. To disable Timer 1, configure it for
Mode 3.
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SFR Definition 28.6. THO: Timer 0 High Byte

Bit 7 6 5 4 0
Name THO[?ZO]
Reset 0 0 0 0 0
SFR Address = 0x8C
Bit Name Function
7:0 THO[7:0] |Timer O High Byte.
The THO register is the high byte of the 16-bit Timer O.
SFR Definition 28.7. TH1: Timer 1 High Byte
Bit 7 6 5 4 0
Name TH1[70]
Type R/W
Reset 0 0 0 0 0
SFR Address = 0x8D
Bit Name Function
7:0 | TH1[7:0] |Timer 1 High Byte.
The TH1 register is the high byte of the 16-bit Timer 1.
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SFR Definition 28.11. TMR2L: Timer 2 Low Byte

Bit 7 6 5 4 3 0
Name TMR2L[7:0]
Reset 0 0 0 0 0 0
SFR Address = 0xCC
Bit Name Function
7:0 | TMR2L[7:0] | Timer 2 Low Byte.

In 16-bit mode, the TMR2L register contains the low byte of the 16-bit Timer 2. In 8-
bit mode, TMR2L contains the 8-bit low byte timer value.

SFR Definition 28.12. TMR2H Timer 2 High Byte

Bit 7 6 5 4 3 0
Type R/W
Reset 0 0 0 0 0 0
SFR Address = 0xCD
Bit Name Function
7:0 | TMR2H[7:0] | Timer 2 Low Byte.
In 16-bit mode, the TMR2H register contains the high byte of the 16-bit Timer 2. In 8-
bit mode, TMR2H contains the 8-bit high byte timer value.
224 Rev. 1.0 )

SILICON LABS



