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Figure 1.1. C8051T620/1 Block Diagram
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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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SFR Definition 10.1. REFOCN: Reference Control

Bit 7 6 5 4 3 2 1 0
Name | REFBGS REGOVR | REFSL | TEMPE | BIASE | REFBE
Type | RW R R RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR Address = 0xD1
Bit Name Function

7 | REFBGS |Reference Buffer Gain Select.

This bit selects between 1x and 2x gain for the on-chip voltage reference buffer.
0: 2x Gain

1: 1x Gain

6:5 | Unused |Read = 00b; Write = don’t care.

4 | REGOVR |Regulator Reference Override.

This bit “overrides” the REFSL bit, and allows the internal regulator to be used as a ref-
erence source.

0: The voltage reference source is selected by the REFSL bit.

1: The internal regulator is used as the voltage reference.

3 | REFSL |voltage Reference Select.

This bit selects the ADCs voltage reference.
0: VRrer pin used as voltage reference.
1: Vpp used as voltage reference.

2 | TEMPE |Temperature Sensor Enable Bit.

0: Internal Temperature Sensor off.
1: Internal Temperature Sensor on.

1 BIASE |internal Analog Bias Generator Enable Bit.
0: Internal Bias Generator off.

1: Internal Bias Generator on.

0 | REFBE |On-chip Reference Buffer Enable Bit.

0: On-chip Reference Buffer off.
1: On-chip Reference Buffer on. Internal voltage reference driven on the Vygg pin.

60 Rev. 1.2
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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
C8051T620/1/6/7 & C8051T320/1/2/3 device family is shown in Figure 15.1

PROGRAM/DATA MEMORY

DATA MEMORY (RAM)

(EPROM) INTERNAL DATA ADDRESS SPACE
Ox3FFF OxFF Upper 128 RAM Special Function
0X3E00 RESERVED (Indirect Addressing Register's
Ox3DFF 0x80 Only) (Direct Addressing Only)
Ox7F
(Direct and Indirect
Addressing) Lower 128 RAM
16k Bytes EPROM 0x30 (Direct and Indirect
Ox2F . Addressing)
Memory Bit Addressable
0x20
Ox1F General Purpose
0x00 Registers
0x0000 EXTERNAL DATA ADDRESS SPACE
OXFFFF

Same 1024 bytes as from
0x0000 to 0x03FF, wrapped

on 1024-byte boundaries OX07FF
0x0400 0x0400
ROl XRAM - 1024 Bytes
(accessable using MOVX
0x0000 instruction)
Figure 15.1. C8051T620/1 and C8051T320/1/2/3 Memory Map
) Rev. 1.2 87
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16. 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 C8051T620/1/6/7 & C8051T320/1/2/3's
resources and peripherals. The CIP-51 controller core duplicates the SFRs found in a typical 8051 imple-
mentation as well as implementing additional SFRs used to configure and access the sub-systems unique
to the C8051T620/1/6/7 & C8051T320/1/2/3. This allows the addition of new functionality while retaining

compatibility with the MCS-51™

C8051T620/1/6/7 & C8051T320/1/2/3 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 16.2, for a detailed description of each register.

Table 16.1. Special Function Register (SFR) Memory Map

F8
FO
ES8
EO
D8
DO
C8
Co
B8
BO
A8
A0
98
90
88
80

instruction set. Table 16.1 lists the SFRs implemented in the

SPIOCN | PCAOL | PCAOH |PCAOCPLO|PCAOCPHO|PCAOCPL4|PCAOCPH4] VDMOCN
B POMDIN | PIMDIN | P2MDIN |PCAOPWM| IAPCN EIP1 EIP2
ADCOCN |PCAOCPL1|PCAOCPH1|PCAOCPL2 [PCAOCPH2|PCAOCPL3 [PCAOCPH3| RSTSRC
ACC XBRO XBR1 XBR2 ITOLCF | SMOD1 EIE1 EIE2

PCAOCN | PCAOMD |PCAOCPMO|PCAOCPM1|PCAOCPM2|PCAOCPM3|PCAOCPM4 -
PSW | REFOCN | SCON1 | SBUFL1 | POSKIP | P1SKIP | P2SKIP | USBOXCN
TMR2CN | REGOICN | TMR2RLL | TMR2RLH | TMR2L | TMR2H - SMBOADM
SMBOCN | SMBOCF | SMBODAT | ADCOGTL | ADCOGTH | ADCOLTL | ADCOLTH | SMBOADR
P CLKMUL | PIMASK | AMXOP | ADCOCF | ADCOL | ADCOH -
P3 | OSCXCN | OSCICN | OSCICL | SBRLL1 | SBRLH1 | PIMAT | MEMKEY
IE CLKSEL | EMIOCN - SBCON1 - POMASK | PFEOCN
P2 | SPIOCFG | SPIOCKR | SPIODAT | POMDOUT | PIMDOUT | P2MDOUT | P3MDOUT
SCONO | SBUFO | CPTICN | CPTOCN | CPTIMD | CPTOMD | CPTIMX | CPTOMX
PL | TMR3CN | TMR3RLL | TMR3RLH | TMR3L | TMR3H | USBOADR | USBODAT
TCON | TMOD TLO TL1 THO TH1 CKCON PSCTL
PO SP DPL DPH POMAT | EMIOCF | OSCLCN | 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 17.3. EIE1l: Extended Interrupt Enable 1

Bit

2

Name

ET3

ECP1

ECPO

EPCAO

EADCO

EWADCO

EUSBO

ESMBO

Type

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

Reset

0

0 0 0 0 0 0

SFR Address = OxE6

Bit

Name

Function

7

ET3

Enable Timer 3 Interrupt.

This bit sets the masking of the Timer 3 interrupt.

0: Disable Timer 3 interrupts.

1: Enable interrupt requests generated by the TF3L or TF3H flags.

ECP1

Enable Comparatorl (CP1) Interrupt.

This bit sets the masking of the CP1 interrupt.

0: Disable CP1 interrupts.

1: Enable interrupt requests generated by the CP1RIF or CP1FIF flags.

ECPO

Enable ComparatorO (CPO) Interrupt.

This bit sets the masking of the CPO interrupt.

0: Disable CPO interrupts.

1: Enable interrupt requests generated by the CPORIF or CPOFIF flags.

EPCAO

Enable Programmable Counter Array (PCAOQ) Interrupt.
This bit sets the masking of the PCAO interrupts.

0: Disable all PCAO interrupts.

1: Enable interrupt requests generated by PCAQ.

EADCO

Enable ADCO Conversion Complete Interrupt.

This bit sets the masking of the ADCO Conversion Complete interrupt.
0: Disable ADCO Conversion Complete interrupt.

1: Enable interrupt requests generated by the ADOINT flag.

EWADCO

Enable Window Comparison ADCO Interrupt.
This bit sets the masking of ADCO Window Comparison interrupt.
0: Disable ADCO Window Comparison interrupt.

1: Enable interrupt requests generated by ADCO Window Compare flag (ADOWINT).

EUSBO

Enable USB (USBO) Interrupt.

This bit sets the masking of the USBO interrupt.
0: Disable all USBO interrupts.

1: Enable interrupt requests generated by USBO.

ESMBO

Enable SMBus (SMBO) Interrupt.

This bit sets the masking of the SMBO interrupt.
0: Disable all SMBO interrupts.

1: Enable interrupt requests generated by SMBO.

106
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USB Register Definition 23.16. CMIE: USB0O Common Interrupt Enable

Bit 7 6 5 4 3 2 1 0
Name SOFE RSTINTE | RSUINTE | SUSINTE
Type R R R R R/W R/W R/W R/W
Reset 0 0 0 0 0 1 1 0

USB Register Address = 0x0B
Bit Name Function
74 Unused |Read = 0000b. Write = don't care.
3 SOFE  |start of Frame Interrupt Enable.

0: SOF interrupt disabled.
1: SOF interrupt enabled.

2 | RSTINTE |Reset Interrupt Enable.

0: Reset interrupt disabled.
1: Reset interrupt enabled.

1 | RSUINTE |Resume Interrupt Enable.

0: Resume interrupt disabled.
1: Resume interrupt enabled.

0 | SUSINTE |suspend Interrupt Enable.

0: Suspend interrupt disabled.
1: Suspend interrupt enabled.

23.9. The Serial Interface Engine

The Serial Interface Engine (SIE) performs all low level USB protocol tasks, interrupting the processor
when data has successfully been transmitted or received. When receiving data, the SIE will interrupt the
processor when a complete data packet has been received; appropriate handshaking signals are automat-
ically generated by the SIE. When transmitting data, the SIE will interrupt the processor when a complete
data packet has been transmitted and the appropriate handshake signal has been received.

The SIE will not interrupt the processor when corrupted/erroneous packets are received.

23.10. Endpoint0

Endpoint0 is managed through the USB register EOCSR (USB Register Definition 23.18). The INDEX reg-

ister must be loaded with 0x00 to access the EOCSR register.

An EndpointO interrupt is generated when:

1. A data packet (OUT or SETUP) has been received and loaded into the Endpoint0 FIFO. The OPRDY
bit (EOCSR.0) is set to 1 by hardware.

2. An IN data packet has successfully been unloaded from the Endpoint0 FIFO and transmitted to the
host; INPRDY is reset to 0 by hardware.

3. An IN transaction is completed (this interrupt generated during the status stage of the transaction).
4. Hardware sets the STSTL bit (EOCSR.2) after a control transaction ended due to a protocol violation.

181 Rev. 1.2
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5. Hardware sets the SUEND bit (EOCSR.4) because a control transfer ended before firmware sets the
DATAEND bit (EOCSR.3).

The EOCNT register (USB Register Definition 23.11) holds the number of received data bytes in the End-
point0 FIFO.

Hardware will automatically detect protocol errors and send a STALL condition in response. Firmware may
force a STALL condition to abort the current transfer. When a STALL condition is generated, the STSTL bit
will be set to 1 and an interrupt generated. The following conditions will cause hardware to generate a
STALL condition:

1. The host sends an OUT token during a OUT data phase after the DATAEND bit has been set to 1.
2. The host sends an IN token during an IN data phase after the DATAEND bit has been set to 1.

3. The host sends a packet that exceeds the maximum packet size for Endpoint0.

4. The host sends a non-zero length DATA1 packet during the status phase of an IN transaction.

Firmware sets the SDSTL bit (EOCSR.5) to 1.

23.10.1. Endpoint0 SETUP Transactions

All control transfers must begin with a SETUP packet. SETUP packets are similar to OUT packets, contain-
ing an 8-byte data field sent by the host. Any SETUP packet containing a command field of anything other
than 8 bytes will be automatically rejected by USBO. An EndpointO interrupt is generated when the data
from a SETUP packet is loaded into the EndpointO FIFO. Software should unload the command from the
Endpoint0 FIFO, decode the command, perform any necessary tasks, and set the SOPRDY bit to indicate
that it has serviced the OUT packet.

23.10.2. EndpointO IN Transactions

When a SETUP request is received that requires USBO to transmit data to the host, one or more IN
requests will be sent by the host. For the first IN transaction, firmware should load an IN packet into the
Endpoint0 FIFO, and set the INPRDY bit (EOCSR.1). An interrupt will be generated when an IN packet is
transmitted successfully. Note that no interrupt will be generated if an IN request is received before firm-
ware has loaded a packet into the Endpoint0 FIFO. If the requested data exceeds the maximum packet
size for EndpointO (as reported to the host), the data should be split into multiple packets; each packet
should be of the maximum packet size excluding the last (residual) packet. If the requested data is an inte-
ger multiple of the maximum packet size for Endpoint0, the last data packet should be a zero-length packet
signaling the end of the transfer. Firmware should set the DATAEND bit to 1 after loading into the End-
point0 FIFO the last data packet for a transfer.

Upon reception of the first IN token for a particular control transfer, EndpointO is said to be in Transmit
Mode. In this mode, only IN tokens should be sent by the host to Endpoint0. The SUEND bit (EOCSR.4) is
setto 1 if a SETUP or OUT token is received while Endpoint0 is in Transmit Mode.

Endpoint0 will remain in Transmit Mode until any of the following occur:

1. USBO receives an Endpoint0 SETUP or OUT token.
2. Firmware sends a packet less than the maximum EndpointO packet size.
3. Firmware sends a zero-length packet.

Firmware should set the DATAEND bit (EOCSR.3) to 1 when performing (2) and (3) above.

The SIE will transmit a NAK in response to an IN token if there is no packet ready in the IN FIFO (INPRDY
=0).
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25.2. Operational Modes

UARTO provides standard asynchronous, full duplex communication. The UART mode (8-bit or 9-bit) is
selected by the SOMODE bit (SCONO.7). Typical UART connection options are shown in Figure 25.3.

RS-232 L

LEVEL rx | C8051xxxXx
XLTR

A

\ 4

OR

TX X
= MCU )4 C8051xxxx
H— RX RX

Figure 25.3. UART Interconnect Diagram

25.2.1. 8-Bit UART

8-Bit UART mode uses a total of 10 bits per data byte: one start bit, eight data bits (LSB first), and one stop
bit. Data are transmitted LSB first from the TXO pin and received at the RX0 pin. On receive, the eight data
bits are stored in SBUFO and the stop bit goes into RB80 (SCONO0.2).

Data transmission begins when software writes a data byte to the SBUFO register. The TI0 Transmit Inter-
rupt Flag (SCONO.1) is set at the end of the transmission (the beginning of the stop-bit time). Data recep-
tion can begin any time after the RENO Receive Enable bit (SCONO0.4) is set to logic 1. After the stop bit is
received, the data byte will be loaded into the SBUFO receive register if the following conditions are met:
RIO must be logic 0, and if MCEQ is logic 1, the stop bit must be logic 1. In the event of a receive data over-

run, the first received 8 bits are latched into the SBUFO receive register and the following overrun data bits
are lost.

If these conditions are met, the eight bits of data is stored in SBUFO, the stop bit is stored in RB80 and the
RIO flag is set. If these conditions are not met, SBUFO and RB80 will not be loaded and the RIO flag will not
be set. An interrupt will occur if enabled when either TIO or RIO is set.

MARK START
BIT DO >< D1 D2 >< D3 >< D4 D5 >< D6 >< D7 >/ STOP
SPACE — BIT
BITTIMES | I I I I I I I I I I
A A A A A A A A A A
I I I I I I I I I I
BIT SAMPLING | : : ! ! ! ! ! ! !

Figure 25.4. 8-Bit UART Timing Diagram
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SCK
(CKPOL=0, CKPHA=0)

SCK
(CKPOL=0, CKPHA=1)

SCK
(CKPOL=1, CKPHA=0)

SCK
(CKPOL=1, CKPHA=1)

MISO/MOSI

NSS (Must Remain High
in Multi-Master Mode)

SCK
(CKPOL=0, CKPHA=0)

SCK

(CKPOL=1, CKPHA=0)

MOsI

MISO

NSS (4-Wire Mode)

m MSB Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 M
Figure 27.5. Master Mode Data/Clock Timing
I I I I I I I I
I I I I I I I I
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Figure 27.6. Slave Mode Data/Clock Timing (CKPHA = 0)
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* SCK is shown for CKPOL = 0. SCK is the opposite polarity for CKPOL = 1.

Figure 27.8. SPI Master Timing (CKPHA = 0)
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* SCK is shown for CKPOL = 0. SCK is the opposite polarity for CKPOL = 1.

A

Figure 27.9. SPI Master Timing (CKPHA = 1)
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SFR Definition 28.2. TCON: Timer Control

Bit 7 6 5 4 3 2 1 0
Name TF1 TR1 TFO TRO IE1 IT1 IEO ITO
Type R/W R/W R/W R/IW R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = 0x88; Bit-Addressable
Bit Name Function
7 TF1 Timer 1 Overflow Flag.

Set to 1 by hardware when Timer 1 overflows. This flag can be cleared by software
but is automatically cleared when the CPU vectors to the Timer 1 interrupt service

routine.
6 TR1 Timer 1 Run Control.

Timer 1 is enabled by setting this bit to 1.
5 TFO Timer 0 Overflow Flag.

Set to 1 by hardware when Timer 0 overflows. This flag can be cleared by software
but is automatically cleared when the CPU vectors to the Timer 0O interrupt service
routine.

4 TRO Timer 0 Run Control.
Timer 0 is enabled by setting this bit to 1.

3 IE1 External Interrupt 1.

This flag is set by hardware when an edge/level of type defined by IT1 is detected. It
can be cleared by software but is automatically cleared when the CPU vectors to the
External Interrupt 1 service routine in edge-triggered mode.

2 IT1 Interrupt 1 Type Select.

This bit selects whether the configured INT1 interrupt will be edge or level sensitive.
INT1 is configured active low or high by the IN1PL bit in the ITO1CF register (see
SFR Definition 17.7).

0: INT1 is level triggered.

1: INT1 is edge triggered.

1 IEO External Interrupt O.

This flag is set by hardware when an edge/level of type defined by IT1 is detected. It
can be cleared by software but is automatically cleared when the CPU vectors to the
External Interrupt O service routine in edge-triggered mode.

0 ITO Interrupt O Type Select.

This bit selects whether the configured INTO interrupt will be edge or level sensitive.
INTO is configured active low or high by the INOPL bit in register ITO1CF (see SFR
Definition 17.7).

0: INTO is level triggered.

1: INTO is edge triggered.
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28.2.3. Low-Frequency Oscillator (LFO) Capture Mode

The Low-Frequency Oscillator Capture Mode allows the LFO clock to be measured against the system
clock or an external oscillator source. Timer 2 can be clocked from the system clock, the system clock
divided by 12, or the external oscillator divided by 8, depending on the T2ML (CKCON.4), and T2XCLK
settings.

Setting TF2CEN to 1 enables the LFO Capture Mode for Timer 2. In this mode, T2SPLIT should be set to
0, as the full 16-bit timer is used. Upon a falling edge of the low-frequency oscillator, the contents of Timer
2 (TMR2H:TMR2L) are loaded into the Timer 2 reload registers (TMR2RLH:TMR2RLL) and the TF2H flag
is set. By recording the difference between two successive timer capture values, the LFO clock frequency
can be determined with respect to the Timer 2 clock. The Timer 2 clock should be much faster than the
LFO to achieve an accurate reading.

CKCON
T[T[T]T]T]T[S[S
3|3|2|2|1|o|c|c
T2XCLK  [MMM|M|M|M]|A[A
l H[L|H|L 1{0
SYSCLK /12 —— 0
— O
TR2 TCLK
External Clock / 8 ——{ 1 TMR2L TMR2H
SYSCLK —m8M8™M—1 Capture
Low-Frequency _t TPacEn TMR2RLL | TMR2RLH S TR > Interrupt
Oscillator = TF2L
& [TF2LEN
& [ TF2CEN —>
@ [ T2SPLIT
Z[RZ —>
T2XCLK —>

Figure 28.6. Timer 2 Low-Frequency Oscillation Capture Mode Block Diagram
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28.3.3. Low-Frequency Oscillator (LFO) Capture Mode

The Low-Frequency Oscillator Capture Mode allows the LFO clock to be measured against the system
clock or an external oscillator source. Timer 3 can be clocked from the system clock, the system clock
divided by 12, or the external oscillator divided by 8, depending on the T3ML (CKCON.6), and
T3XCLK[1:0] settings.

Setting TF3CEN to 1 enables the LFO Capture Mode for Timer 3. In this mode, T3SPLIT should be set to
0, as the full 16-bit timer is used. Upon a falling edge of the low-frequency oscillator, the contents of
Timer 3 (TMR3H:TMR3L) are loaded into the Timer 3 reload registers (TMR3RLH:TMR3RLL) and the
TF3H flag is set. By recording the difference between two successive timer capture values, the LFO clock
frequency can be determined with respect to the Timer 3 clock. The Timer 3 clock should be much faster
than the LFO to achieve an accurate reading. This means that the LFO/8 should not be selected as the
timer clock source in this mode.

CKCON
T[T[T]T]T]T]S[S
3|3|2|2|1|oc|c
T3XCLK[1:0]  [m{M{MIMMIM|A[A
l H[L|H|L 1|0
SYSCLK /12
0
TR3 TCLK
External Clock / 8 UL Chilsel
SYSCLIK —m8@ 1 Capture
Low-Frequency r TFSCEN TMR3RLL | TMR3RLH TESH > Interrupt
Oscillator | L
& [[TF3LEN
& [ TF3CEN |—>
O [ T3SPLIT
ZL 1IR3 1—>

T3XCLK1 )
T3XCLKO

Figure 28.9. Timer 3 Low-Frequency Oscillation Capture Mode Block Diagram
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SFR Definition 28.13. TMR3CN: Timer 3 Control

Bit 7 6 5 4 3 2 1 0
Name | TF3H TF3L TF3LEN | TF3CEN | T3SPLIT TR3 T3XCLK]1:0]
Type R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = 0x91
Bit Name Function
7 TF3H Timer 3 High Byte Overflow Flag.

Set by hardware when the Timer 3 high byte overflows from OxFF to 0x00. In 16 bit
mode, this will occur when Timer 3 overflows from OxFFFF to 0x0000. When the
Timer 3 interrupt is enabled, setting this bit causes the CPU to vector to the Timer 3
interrupt service routine. This bit is not automatically cleared by hardware.

6 TF3L Timer 3 Low Byte Overflow Flag.

Set by hardware when the Timer 3 low byte overflows from OxFF to 0x00. TF3L will
be set when the low byte overflows regardless of the Timer 3 mode. This bit is not
automatically cleared by hardware.

5 TF3LEN | Timer 3 Low Byte Interrupt Enable.

When set to 1, this bit enables Timer 3 Low Byte interrupts. If Timer 3 interrupts are
also enabled, an interrupt will be generated when the low byte of Timer 3 overflows.

4 TF3CEN |Timer 3 Low-Frequency Oscillator Capture Enable.

When set to 1, this bit enables Timer 3 Low-Frequency Oscillator Capture Mode. If
TF3CEN is set and Timer 3 interrupts are enabled, an interrupt will be generated on
a falling edge of the low-frequency oscillator output, and the current 16-bit timer
value in TMR3H:TMR3L will be copied to TMR3RLH: TMR3RLL.

3 T3SPLIT |Timer 3 Split Mode Enable.

When this bit is set, Timer 3 operates as two 8-bit timers with auto-reload.
0: Timer 3 operates in 16-bit auto-reload mode.
1: Timer 3 operates as two 8-bit auto-reload timers.

2 TR3 Timer 3 Run Control.

Timer 3 is enabled by setting this bit to 1. In 8-bit mode, this bit enables/disables
TMR3H only; TMR3L is always enabled in split mode.

1.0 | T3XCLK]1:0] | Timer 3 External Clock Select.

This bit selects the “external” clock source for Timer 3. If Timer 3 is in 8-bit mode,
this bit selects the external oscillator clock source for both timer bytes. However, the
Timer 3 Clock Select bits (T3MH and T3ML in register CKCON) may still be used to
select between the external clock and the system clock for either timer.

00: System clock divided by 12.

01: External clock divided by 8 (synchronized with SYSCLK when not in suspend).
10: Reserved.

11: Internal LFO/8 (synchronized with SYSCLK when not in suspend).
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SFR Definition 29.4. PCAOCPMn: PCA Capture/Compare Mode

Bit 7 6 5 4 3 2 1 0
Name | PWM16n | ECOMn CAPPnN CAPNnN MATn TOGn PWMn ECCFn
Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Addresses: 0xDA (n = 0), 0xDB (n = 1), 0xDC (n = 2), OxDD (n = 3), OxDE (n = 4)

Bit Name Function

7 | PWM16n |16-bit Pulse Width Modulation Enable.
This bit enables 16-bit mode when Pulse Width Modulation mode is enabled.
0: 8 to 11-bit PWM selected.
1: 16-bit PWM selected.

6 ECOMn |Comparator Function Enable.
This bit enables the comparator function for PCA module n when set to 1.

5 CAPPn |Capture Positive Function Enable.
This bit enables the positive edge capture for PCA module n when set to 1.

4 CAPNn |Capture Negative Function Enable.
This bit enables the negative edge capture for PCA module n when set to 1.

3 MATn |Match Function Enable.
This bit enables the match function for PCA module n when set to 1. When enabled,
matches of the PCA counter with a module's capture/compare register cause the CCFn
bit in PCAOMD register to be set to logic 1.

2 TOGn |Toggle Function Enable.
This bit enables the toggle function for PCA module n when set to 1. When enabled,
matches of the PCA counter with a module's capture/compare register cause the logic
level on the CEXn pin to toggle. If the PWMn bit is also set to logic 1, the module oper-
ates in Frequency Output Mode.

1 PWMn | Pulse Width Modulation Mode Enable.
This bit enables the PWM function for PCA module n when set to 1. When enabled, a
pulse width modulated signal is output on the CEXn pin. 8 to 11-bit PWM is used if
PWML16n is cleared; 16-bit mode is used if PWM16n is set to logic 1. If the TOGn bit is
also set, the module operates in Frequency Output Mode.

0 ECCFn |Capture/Compare Flag Interrupt Enable.
This bit sets the masking of the Capture/Compare Flag (CCFn) interrupt.
0: Disable CCFn interrupts.
1: Enable a Capture/Compare Flag interrupt request when CCFn is set.

Note: When the WDTE bit is set to 1, the PCAOCPM4 register cannot be modified, and module 4 acts as the
watchdog timer. To change the contents of the PCAOCPM4 register or the function of module 4, the Watchdog
Timer must be disabled.
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30. C2 Interface

C8051T620/1/6/7 & C8051T320/1/2/3 devices include an on-chip Silicon Labs 2-Wire (C2) debug interface
to allow EPROM programming and in-system debugging with the production part installed in the end appli-
cation. The C2 interface operates using only two pins: a bi-directional data signal (C2D), and a clock input
(C2CK). See the C2 Interface Specification for details on the C2 protocol.

30.1. C2 Interface Registers

The following describes the C2 registers necessary to perform EPROM programming functions through the
C2 interface. All C2 registers are accessed through the C2 interface as described in the C2 Interface Spec-
ification.

C2 Register Definition 30.1. C2ADD: C2 Address

Bit 7 6 5 4 3 2 1 0
Name C2ADDI7:0]

Type R/W
Reset 0 0 0 0 0 0 0 0
Bit Name Function

7:0 | C2ADDJ[7:0] | Write: C2 Address.

Selects the target Data register for C2 Data Read and Data Write commands accord-
ing to the following list.

Address |[Name Description

0x00 DEVICEID | Selects the Device ID Register (read only)

0x01 REVID Selects the Revision ID Register (read only)

0x02 DEVCTL |Selects the C2 Device Control Register

OxDF EPCTL Selects the C2 EPROM Programming Control Register
OxBF EPDAT Selects the C2 EPROM Data Register

0xB7 EPSTAT |Selects the C2 EPROM Status Register

OxAF EPADDRH | Selects the C2 EPROM Address High Byte Register
OxAE EPADDRL | Selects the C2 EPROM Address Low Byte Register
0xA9 CRCO Selects the CRCO Regjister

OxAA CRC1 Selects the CRC1 Register

OxAB CRC2 Selects the CRC2 Regjister

OxAC CRC3 Selects the CRC3 Register

Read: C2 Status

Returns status information on the current programming operation.

When the MSB (bit 7) is set to 1, a read or write operation is in progress. All other bits
can be ignored by the programming tools.
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C2 Register Definition 30.8. EPADDRH: C2 EPROM Address High Byte

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

Type R/W
Reset 0 0 0 0 0 0 0 0

C2 Address: OxAF
Bit Name Function

7:0 | EPADDR[15:8] | C2 EPROM Address High Byte.

This register is used to set the EPROM address location during C2 EPROM oper-
ations.

C2 Register Definition 30.9. EPADDRL: C2 EPROM Address Low Byte

Bit 7 6 5 4 3 2 1 0
Name EPADDRJ7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0

C2 Address: OXAE
Bit Name Function

7:0 | EPADDRJ[15:8] |C2 EPROM Address Low Byte.

This register is used to set the EPROM address location during C2 EPROM oper-
ations.

Rev. 1.2 292

SILICON LABS



