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C8051F58x/F59x

Table 3.1. Pin Definitions for the C8051F58x/F59x (Continued)

Name Pin Pin Pin Type Description
F580/1/4/5| F588/9- |F582/3/6/7
F590/1
(48-pin) | (40-pin) | (32-pin)

P0.6 44 36 28 D 1/Oor Aln |Port 0.6

PO.7 43 35 27 DI/O or Aln |Port 0.7

P1.0 42 34 26 D 1/O or Aln [Port 1.0. See SFR Definition 20.17 for a
description.

P1.1 41 33 25 DI/OorAin |Port1.1.

P1.2 40 32 24 DI/OorAln |Port1.2.

P1.3 39 31 23 DI1/OorAln |Port1.3.

P1.4 38 30 22 D1/Oor Aln |Port 1.4.

P1.5 37 29 21 DI/OorAln |Port1.5.

P1.6 36 28 20 D1/OorAln |Port 1.6.

P1.7 35 27 19 DI/OorAln |Port1.7.

P2.0 34 26 18 D I/O or An [Port 2.0. See SFR Definition 20.21 for a
description.

P2.1 33 25 17 DI/OorAln |Port2.1.

P2.2 32 24 16 D 1/Oor Aln |Port 2.2.

P2.3 31 23 15 DI/OorAln |Port2.3.

P2.4 30 22 14 DI1/OorAln |Port2.4.

P2.5 29 21 13 DI/OorAln |Port 2.5.

P2.6 28 20 12 DI/OorAln |Port 2.6.

P2.7 27 19 11 DI/OorAln |Port2.7.

P3.0 26 18 — D I/O or AIn [Port 3.0. See SFR Definition 20.25 for a
description.

P3.1 25 17 — DI/OorAln |Port 3.1.

P3.2 24 16 — D1/OorAln |Port 3.2,

P3.3 23 15 — DI/OorAln |Port 3.3.

P3.4 22 14 — DI/OorAln |Port 3.4.

P3.5 21 13 — D1/OorAln |Port 3.5.

P3.6 20 12 — DI/OorAln |Port 3.6.
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Figure 3.5. QFN-32 Pinout Diagram (Top View)
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C8051F58x/F59x

For example, if ADCOGNH = OxFC, ADCOGNL = 0x00, and GAINADD = 1, GAIN = OxFCO0 = 4032, and the
resulting equation is as follows:

GAIN = (

4096)

4032\

64

1x(—1-) = 0.984+0.016 = 1.0

The table below equates values in the ADCOGNH, ADCOGNL, and ADCOGNA registers to the equivalent
gain using this equation.

ADCOGNH Value | ADCOGNL Value | GAINADD Value GAIN Value Equivalent Gain
OxFC (default) 0x00 (default) 1 (default) 4032 + 64 1.0 (default)
0x7C 0x00 1 1984 + 64 0.5
0xBC 0x00 1 3008 + 64 0.75
0x3C 0x00 1 960 + 64 0.25
OxFF 0xFO 0 4095 + 0 ~1.0
OxFF 0xFO 1 4096 + 64 1.016

For any desired gain value, the GAIN registers can be calculated by the following:

GAIN = (gain—GAINADDX(G—];‘D x 4096

Equation 6.3. Calculating the ADCOGNH and ADCOGNL Values from the Desired Gain

Where:

GAIN is the 12-bit word of ADCOGNH[7:0] and ADCOGNL][7:4]
GAINADD is the value of the GAINADD bit (ADCOGNA.0)
gain is the equivalent gain value from 0 to 1.016

When calculating the value of GAIN to load into the ADCOGNH and ADCOGNL registers, the GAINADD bit
can be turned on or off to reach a value closer to the desired gain value.

For example, the initial example in this section requires a gain of 0.44 to convert 5 V full scale to 2.2 V full
scale. Using Equation 6.3:

GAIN = (0.44—GAINADD X (6—];0) x 4096

If GAINADD is set to 1, this makes the equation:

GAIN = (0.44—1><(614D « 4096 = 0.424 x 4096 = 1738 = Ox06CA

The actual gain from setting GAINADD to 1 and ADCOGNH and ADCOGNL to 0x6CA is 0.4399. A similar
gain can be achieved if GAINADD is set to 0 with a different value for ADCOGNH and ADCOGNL.

61 Rev. 1.3

SILICON LABS



C8051F58x/F59x

SFR Definition 6.7. ADCOCN: ADCO Control

Bit 7 6 5 4 3 2 1 0
Name | ADOEN |BURSTEN| ADOINT |ADOBUSY | ADOWINT | ADOLJST ADOCMI[1:0]
Type | R/W RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

SFR Address = OxE8; SFR Page = 0x00; Bit-Addressable

Bit Name Function
7 ADOEN ADCO Enable Bit.
0: ADCO Disabled. ADCO is in low-power shutdown.
1: ADCO Enabled. ADCO is active and ready for data conversions.
6 | BURSTEN |ADCO Burst Mode Enable Bit.
0: Burst Mode Disabled.
1: Burst Mode Enabled.
5 ADOINT |ADCO Conversion Complete Interrupt Flag.
0: ADCO has not completed a data conversion since ADOINT was last cleared.
1: ADCO has completed a data conversion.
4 | ADOBUSY |ADCO Busy Bit. Read: Write:
0: ADCO conversion is not | 0: No Effect.
in progress. 1: Initiates ADCO Conver-
1: ADCO conversion is in | sion if ADOCM[1:0] = 00b
progress.
3 | ADOWINT |ADCO Window Compare Interrupt Flag.
This bit must be cleared by software
0: ADCO Window Comparison Data match has not occurred since this flag was last
cleared.
1: ADCO Window Comparison Data match has occurred.
2 ADOLJST |ADCO Left Justify Select Bit.
0: Data in ADCOH:ADCOL registers is right-justified
1: Data in ADCOH:ADCOL registers is left-justified. This option should not be used
with a repeat count greater than 1 (when ADORPT[1:0] is 01b, 10b, or 11b).
1:0 | ADOCM[1:0] | ADCO Start of Conversion Mode Select.
00: ADCO start-of-conversion source is write of 1 to ADOBUSY.
01: ADCO start-of-conversion source is overflow of Timer 1.
10: ADCO start-of-conversion source is rising edge of external CNVSTR.
11: ADCO start-of-conversion source is overflow of Timer 2.
67 Rev. 1.3

SILICON LABS




C8051F58x/F59x

9. Comparators

The C8051F58x/F59x devices include three on-chip programmable voltage Comparators. A block diagram
of the comparators is shown in Figure 9.1, where “n” is the comparator number (0, 1, or 2). The three Com-
parators operate identically except that ComparatorO can also be used a reset source.

Each Comparator offers programmable response time and hysteresis, an analog input multiplexer, and two
outputs that are optionally available at the Port pins: a synchronous “latched” output (CPO, CP1, CP2), or
an asynchronous “raw” output (CPOA, CP1A, CP2A). The asynchronous signal is available even when the
system clock is not active. This allows the Comparators to operate and generate an output with the device
in STOP mode. When assigned to a Port pin, the Comparator outputs may be configured as open drain or
push-pull (see Section “20.4. Port I/O Initialization” on page 195). ComparatorO may also be used as a
reset source (see Section “17.5. ComparatorO Reset” on page 155).

The Comparator0 inputs are selected in the CPTOMX register (SFR Definition 9.7). The CMX0P1-CMX0PO
bits select the ComparatorO positive input; the CMX0ON1-CMXONO bits select the Comparator0 negative
input. The Comparatorl inputs are selected in the CPT1MX register (SFR Definition 9.8). The CMX1P1-
CMX1PO bits select the Comparatorl positive input; the CMX1IN1-CMX1NO bits select the Comparatorl
negative input. The Comparator2 inputs are selected in the CPT2MX register (SFR Definition 9.9). The
CMX2P1-CMX2PO bits select the Comparatorl positive input; the CMX2N1-CMX2NO bits select the Com-
parator2 negative input.

Important Note About Comparator Inputs: The Port pins selected as Comparator inputs should be con-
figured as analog inputs in their associated Port configuration register, and configured to be skipped by the
Crossbar (for details on Port configuration, see Section “20.1. Port /0O Modes of Operation” on page 190).
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Figure 9.1. Comparator Functional Block Diagram
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SFR Definition 9.4. CPT1MD: Comparatorl Mode Selection

Bit 7 6 5 4 3 2 1 0
Name CP1RIE CP1FIE CP1MD[1:0]
Type R R R/W R/W R R R/W
Reset 0 0 0 0 0 0 1 0

SFR Address = 0x9E; SFR Page = 0x00
Bit Name Function
7:6 Unused Read = 00b, Write = Don't Care.
5 CP1RIE Comparatorl Rising-Edge Interrupt Enable.
0: Comparatorl Rising-edge interrupt disabled.
1. Comparatorl Rising-edge interrupt enabled.
4 CP1FIE Comparatorl Falling-Edge Interrupt Enable.
0: Comparatorl Falling-edge interrupt disabled.
1: Comparatorl Falling-edge interrupt enabled.
3:2 Unused Read = 00b, Write = don't care.
1:0 | CP1MDJ[1:0] |Comparatorl Mode Select.
These bits affect the response time and power consumption for Comparatorl.
00: Mode 0 (Fastest Response Time, Highest Power Consumption)
01: Mode 1
10: Mode 2
11: Mode 3 (Slowest Response Time, Lowest Power Consumption)
82 Rev. 1.3
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Table 13.1. Special Function Register (SFR) Memory Map for Pages 0x00, 0x10, and OxOF

90|00 P1 TMR3CN | TMR3RLL | TMR3RLH TMR3L TMR3H

10)All Pages)} TMR5CN |TMR5CAPL| TMR5CAPH TMRS5L TMR5H TMR5CF

OF CLKMUL
88|00§ TCON TMOD TLO TL1 THO TH1 CKCON PSCTL

10lAll Pages)f (All Pages) § (All Pages) | (All Pages) | (All Pages) | (All Pages) | (All Pages)

OF CLKSEL
80|00 PO SP DPL DPH SFRNEXT SFRLAST PCON

10lAll Pages)f (All Pages) f (All Pages) J (All Pages) (All Pages) | (All Pages) (All Pages)

OF SFROCN

0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
(bit addressable)
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Table 13.3. Special Function Registers (Continued)

SFRs are listed in alphabetical order. All undefined SFR locations are reserved

Register Address Description Page
PAMDOUT OxAF Port 4 Output Mode Configuration 213
PCAOCN 0xD8 PCAO Control 327
PCAOCPHO OxFC PCAOQ Capture 0 High 332
PCAOCPH1 OXEA PCAO Capture 1 High 332
PCAOCPH2 OXEC PCAOQ Capture 2 High 332
PCAOCPH3 OxEE PCAOQ Capture 3 High 332
PCAOCPHA4 OxFE PCAO Capture 4 High 332
PCAOCPH5 OxCF PCAOQ Capture 5 High 332
PCAOCPLO OxFB PCAO Capture 0 Low 332
PCAOCPL1 OxE9 PCAO Capture 1 Low 332
PCAOCPL2 OxEB PCAOQ Capture 2 Low 332
PCAOCPL3 OxED PCAO Capture 3 Low 332
PCAOCPL4 0xFD PCAO Capture 4 Low 332
PCAOCPL5 OxCE PCAOQ Capture 5 Low 332
PCAOCPMO OxDA PCAO Module 0 Mode Register 330
PCAOCPM1 0xDB PCAO Module 1 Mode Register 330
PCAOCPM2 0xDC PCAO Module 2 Mode Register 330
PCAOCPM3 0xDD PCAO Module 3 Mode Register 330
PCAOCPM4 OxDE PCAO Module 4 Mode Register 330
PCAOCPM5 OxDF PCAO Module 5 Mode Register 330
PCAOH OxFA PCAO Counter High 331
PCAOL O0xF9 PCAO Counter Low 331
PCAOMD 0xD9 PCAO Mode 328
PCAOPWM 0xD9 PCAO PWM Configuration 329
PCA1CN 0xD8 PCA1 Control 345
PCA1CPH6 OxFC PCA1 Capture 6 High 350
PCA1CPH7 OXEA PCA1 Capture 7 High 350
PCA1CPHS8 OxEC PCA1 Capture 8 High 350
PCA1CPH9 OXEE PCA1 Capture 9 High 350
PCA1CPH10 OXFE PCA1 Capture 10 High 350
PCA1CPH11 OxCF PCA1 Capture 11 High 350
PCA1CPL6 0xFB PCA1 Capture 6 Low 350
PCA1CPL7 OxE9 PCAL1 Capture 7 Low 350
PCA1CPL8 OxEB PCA1 Capture 8 Low 350
PCA1CPL9 OXED PCA1 Capture 9 Low 350
PCA1CPL10 OxFD PCAL1 Capture 10 Low 350
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18. External Data Memory Interface and On-Chip XRAM

For C8051F58x/F59x devices, 8 kB of RAM are included on-chip and mapped into the external data mem-
ory space (XRAM). Additionally, an External Memory Interface (EMIF) is available on the C8051F580/1/4/5
and C8051F588/9-F590/1 devices, which can be used to access off-chip data memories and memory-
mapped devices connected to the GPIO ports. The external memory space may be accessed using the
external move instruction (MOVX) and the data pointer (DPTR), or using the MOVX indirect addressing
mode using RO or R1. If the MOVX instruction is used with an 8-bit address operand (such as @R1), then
the high byte of the 16-bit address is provided by the External Memory Interface Control Register
(EMIOCN, shown in SFR Definition 18.1).

Note: The MOVX instruction can also be used for writing to the Flash memory. See Section “15. Flash Memory” on
page 138 for details. The MOVX instruction accesses XRAM by default.

18.1. Accessing XRAM

The XRAM memory space is accessed using the MOVX instruction. The MOVX instruction has two forms,
both of which use an indirect addressing method. The first method uses the Data Pointer, DPTR, a 16-bit
register which contains the effective address of the XRAM location to be read from or written to. The sec-
ond method uses RO or R1 in combination with the EMIOCN register to generate the effective XRAM
address. Examples of both of these methods are given below.

18.1.1. 16-Bit MOVX Example

The 16-bit form of the MOVX instruction accesses the memory location pointed to by the contents of the
DPTR register. The following series of instructions reads the value of the byte at address 0x1234 into the
accumulator A:

MOV DPTR, #1234h ; load DPTR with 16-bit address to read (0x1234)
MOVX A, @DPTR ; load contents of 0x1234 into accumulator A

The above example uses the 16-bit immediate MOV instruction to set the contents of DPTR. Alternately,
the DPTR can be accessed through the SFR registers DPH, which contains the upper 8-bits of DPTR, and
DPL, which contains the lower 8-bits of DPTR.

18.1.2. 8-Bit MOVX Example

The 8-bit form of the MOVX instruction uses the contents of the EMIOCN SFR to determine the upper 8-bits
of the effective address to be accessed and the contents of RO or R1 to determine the lower 8-bits of the
effective address to be accessed. The following series of instructions read the contents of the byte at
address 0x1234 into the accumulator A.

MOV EMIOCN, #12h ; load high byte of address into EMIOCN
MOV RO, #34h ; load low byte of address into RO (or R1)
MOVX a, @RO ; load contents of 0x1234 into accumulator A
Rev. 1.3 158
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18.5. Memory Mode Selection

The external data memory space can be configured in one of four modes, shown in Figure 18.3, based on
the EMIF Mode bits in the EMIOCF register (SFR Definition 18.2). These modes are summarized below.
More information about the different modes can be found in Section “18.6. Timing” on page 167.

EMIOCF[3:2] = 00 EMIOCF[3:2] = 01 EMIOCF[3:2] = 10 EMIOCF[3:2] = 11
"X OXFFFF K OXFFFF K OXFFFF "X OXFFFF
On-Chip XRAM
Off-Chip Off-Chip
Memory Memory
(No Bank Select) (Bank Select)
Off-Chip
Memory

On-Chip XRAM On-Chip XRAM

On-Chip XRAM

Figure 18.3. EMIF Operating Modes

18.5.1. Internal XRAM Only

When bits EMIOCF[3:2] are set to 00, all MOVX instructions will target the internal XRAM space on the
device. Memory accesses to addresses beyond the populated space will wrap on 8 kB boundaries. As an
example, the addresses 0x2000 and 0x4000 both evaluate to address 0x0000 in on-chip XRAM space.

m  8-bit MOVX operations use the contents of EMIOCN to determine the high-byte of the effective address
and RO or R1 to determine the low-byte of the effective address.

m 16-bit MOVX operations use the contents of the 16-bit DPTR to determine the effective address.
18.5.2. Split Mode without Bank Select

When bit EMIOCF.[3:2] are set to 01, the XRAM memory map is split into two areas, on-chip space and off-
chip space.

Effective addresses below the internal XRAM size boundary will access on-chip XRAM space.
Effective addresses above the internal XRAM size boundary will access off-chip space.
8-bit MOVX operations use the contents of EMIOCN to determine whether the memory access is on-
chip or off-chip. However, in the “No Bank Select” mode, an 8-bit MOV X operation will not drive the
upper 8-bits A[15:8] of the Address Bus during an off-chip access. This allows the user to manipulate
the upper address bits at will by setting the Port state directly via the port latches. This behavior is in
contrast with “Split Mode with Bank Select” described below. The lower 8-bits of the Address Bus A[7:0]
are driven, determined by RO or R1.

m 16-bit MOVX operations use the contents of DPTR to determine whether the memory access is on-chip
or off-chip, and unlike 8-bit MOV X operations, the full 16-bits of the Address Bus A[15:0] are driven
during the off-chip transaction.
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19.3. Clock Multiplier

The Clock Multiplier generates an output clock which is 4 times the input clock frequency scaled by a pro-
grammable factor of 1, 2/3, 2/4 (or 1/2), 2/5, 2/6 (or 1/3), or 2/7. The Clock Multiplier’s input can be
selected from the external oscillator, or the internal or external oscillators divided by 2. This produces three
possible base outputs which can be scaled by a programmable factor: Internal Oscillator x 2, External
Oscillator x 2, or External Oscillator x 4. See Section 19.1 on page 176 for details on system clock selec-
tion.

The Clock Multiplier is configured via the CLKMUL register (SFR Definition 19.5). The procedure for con-
figuring and enabling the Clock Multiplier is as follows:

1. Reset the Multiplier by writing 0x00 to register CLKMUL.

Select the Multiplier input source via the MULSEL bits.

Select the Multiplier output scaling factor via the MULDIV bits

Enable the Multiplier with the MULEN bit (CLKMUL | = 0x80).

Delay for >5 ps.

Initialize the Multiplier with the MULINIT bit (CLKMUL | = OxCO0).

Poll for MULRDY => 1.

Important Note: When using an external oscillator as the input to the Clock Multiplier, the external source
must be enabled and stable before the Multiplier is initialized. See “19.4. External Oscillator Drive Circuit”
on page 183 for details on selecting an external oscillator source.

No ok~ wDN

The Clock Multiplier allows faster operation of the CIP-51 core and is intended to generate an output fre-
guency between 25 and 50 MHz. The clock multiplier can also be used with slow input clocks. However, if
the clock is below the minimum Clock Multiplier input frequency (FCMmin), the generated clock will consist
of four fast pulses followed by a long delay until the next input clock rising edge. The average frequency of
the output is equal to 4x the input, but the instantaneous frequency may be faster. See Figure 19.2 below
for more information.

if Fem,, >= Fempin

FCMin

if Femin < FeMmin

FCMin

~ UL AN

Figure 19.2. Example Clock Multiplier Output
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SFR Definition 19.5. CLKMUL: Clock Multiplier

Bit 7 6 5 4 3 2 1 0
Name | MULEN | MULINIT | MULRDY MULDIV[2:0] MULSEL[1:0]
Type R/W R/W R R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = 0x97; SFR Page = OxOF;
Bit Name Function

7 MULEN Clock Multiplier Enable.

0: Clock Multiplier disabled.
1: Clock Multiplier enabled.

6 MULINIT Clock Multiplier Initialize.

This bit is 0 when the Clock Multiplier is enabled. Once enabled, writing a 1 to this
bit will initialize the Clock Multiplier. The MULRDY bit reads 1 when the Clock Mul-
tiplier is stabilized.

5 MULRDY Clock Multiplier Ready.
0: Clock Multiplier is not ready.
1: Clock Multiplier is ready (PLL is locked).

4:2 | MULDIV[2:0] |Clock Multiplier Output Scaling Factor.

000: Clock Multiplier Output scaled by a factor of 1.

001: Clock Multiplier Output scaled by a factor of 1.

010: Clock Multiplier Output scaled by a factor of 1.

011: Clock Multiplier Output scaled by a factor of 2/3*.

100: Clock Multiplier Output scaled by a factor of 2/4 (1/2).

101: Clock Multiplier Output scaled by a factor of 2/5*.

110: Clock Multiplier Output scaled by a factor of 2/6 (1/3).

111: Clock Multiplier Output scaled by a factor of 2/7*.

*Note: The Clock Multiplier output duty cycle is not 50% for these settings.

1.0 | MULSEL[1:0] |Clock Multiplier Input Select.
These bits select the clock supplied to the Clock Multiplier

MULSELJ[1:0] Selected Input Clock ;:()I:)(I;,/Ikul\lilgllt\i/[:[);i:eor] C:)%tgsjt;[
00 Internal Oscillator Internal Oscillator x 2
01 External Oscillator External Oscillator x 2
10 Internal Oscillator Internal Oscillator x 4
11 External Oscillator External Oscillator x 4

Notes:The maximum system clock is 50 MHz, and so the Clock Multiplier output should be scaled accordingly. If
Internal Oscillator x 2 or External Oscillator x 2 is selected using the MULSEL bits, MULDIV[2:0] is ignored.
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SFR Definition 20.16. POSKIP: Port 0 Skip

Bit 7 6 5 4 3 2 1 0
Name POSK|P[7ZO]
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xD4; SFR Page = 0xOF
Bit Name Function
7:0 | POSKIP[7:0] |Port 0 Crossbhar Skip Enable Bits.

These bits select Port 0 pins to be skipped by the Crossbar Decoder. Port pins
used for analog, special functions or GPIO should be skipped by the Crossbar.
0: Corresponding PO.n pin is not skipped by the Crossbar.

1: Corresponding PO0.n pin is skipped by the Crossbar.

SFR Definition 20.17. P1: Port 1

Sets the Port latch logic
value or reads the Port pin
logic state in Port cells con-
figured for digital 1/0.

LOW.

1: Set output latch to logic
HIGH.

Bit 7 6 5 4 3 2 1 0
Name P1[7:0]
Type R/W
Reset 1 1 1 1 1 1 1 1
SFR Address = 0x90; SFR Page = All Pages; Bit-Addressable
Bit Name Description Write Read
7:0 | P1[7:0] |Port 1 Data. 0: Set output latch to logic |0: P1.n Port pin is logic

LOW.
1: P1.n Port pin is logic
HIGH.
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22.2. CAN Registers
CAN registers are classified as follows:

1. CAN Controller Protocol Registers: CAN control, interrupt, error control, bus status, test modes.

2. Message Object Interface Registers: Used to configure 32 Message Obijects, send and receive data
to and from Message Objects. The CIP-51 MCU accesses the CAN message RAM via the Message
Object Interface Registers. Upon writing a message object number to an IF1 or IF2 Command Request
Register, the contents of the associated Interface Registers (IF1 or IF2) will be transferred to or from the
message object in CAN RAM.

3. Message Handler Registers: These read only registers are used to provide information to the CIP-51
MCU about the message objects (MSGVLD flags, Transmission Request Pending, New Data Flags)
and Interrupts Pending (which Message Objects have caused an interrupt or status interrupt condition).

For the registers other than CANOCFG, refer to the Bosch CAN User’s Guide for information on the func-
tion and use of the CAN Control Protocol Registers.

22.2.1. CAN Controller Protocol Registers

The CAN Control Protocol Registers are used to configure the CAN controller, process interrupts, monitor
bus status, and place the controller in test modes.

The registers are: CAN Control Register (CANOCN), CAN Clock Configuration (CANOCFG), CAN Status
Register (CANOSTA), CAN Test Register (CANOTST), Error Counter Register, Bit Timing Register, and the
Baud Rate Prescaler (BRP) Extension Register.

22.2.2. Message Object Interface Registers

There are two sets of Message Object Interface Registers used to configure the 32 Message Objects that
transmit and receive data to and from the CAN bus. Message objects can be configured for transmit or
receive, and are assigned arbitration message identifiers for acceptance filtering by all CAN nodes.

Message Objects are stored in Message RAM, and are accessed and configured using the Message
Object Interface Registers.
22.2.3. Message Handler Registers

The Message Handler Registers are read only registers. The message handler registers provide interrupt,
error, transmit/receive requests, and new data information.
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23.5.1. Write Sequence (Master)

During a write sequence, an SMBus master writes data to a slave device. The master in this transfer will be
a transmitter during the address byte, and a transmitter during all data bytes. The SMBus interface gener-
ates the START condition and transmits the first byte containing the address of the target slave and the
data direction bit. In this case the data direction bit (R/W) will be logic 0 (WRITE). The master then trans-
mits one or more bytes of serial data. After each byte is transmitted, an acknowledge bit is generated by
the slave. The transfer is ended when the STO bit is set and a STOP is generated. Note that the interface
will switch to Master Receiver Mode if SMBODAT is not written following a Master Transmitter interrupt.
Figure 23.5 shows a typical master write sequence. Two transmit data bytes are shown, though any num-
ber of bytes may be transmitted. Notice that all of the ‘data byte transferred’ interrupts occur after the ACK

cycle in this mode.

S SLA W[ A Data Byte Data Byte P
A A A
Interrupts

Received by SMBUS S=START
Interface P=STOP
A=ACK
Transmitted by W=WRITE
SMBuUs Interface SLA = Slave Address

Figure 23.5. Typical Master Write Sequence
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25.2. Operational Modes

UART1 provides standard asynchronous, full duplex communication. The UART mode (8-bit or 9-bit) is
selected by the SIMODE bit (SCONL1.7). Typical UART connection options are shown in Figure 25.3.

RS-232 LS

g 222 plle—» LEVEL | gy | CBOS1Fxxx

XLTR

A

\ 4

OR

TX X
= MCU pad C8051Fxxx
H— RX RX

Figure 25.3. UART Interconnect Diagram

T

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 TX1 pin and received at the RX1 pin. On receive, the eight data
bits are stored in SBUF1 and the stop bit goes into RB81 (SCON1.2).

Data transmission begins when software writes a data byte to the SBUF1 register. The TI1 Transmit Inter-
rupt Flag (SCONL1.1) is set at the end of the transmission (the beginning of the stop-bit time). Data recep-
tion can begin any time after the REN1 Receive Enable bit (SCON1.4) is set to logic 1. After the stop bit is
received, the data byte will be loaded into the SBUF1 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 SBUF1 receive register and the following overrun data bits
are lost.

If these conditions are met, the eight bits of data is stored in SBUFL1, the stop bit is stored in RB81 and the
RI1 flag is set. If these conditions are not met, SBUF1 and RB81 will not be loaded and the RI1 flag will not
be set. An interrupt will occur if enabled when either TI1 or RI1 is set.

MARK START
BIT K DO >< D1 D2 >< D3 >< D4 >< D5 D6 >< D7 STOP
SPACE — BT
BIT TIMES | I I I I I I I I I I
A A A A A A A A A A
[ [ [ [ [ [ [ [ I [
BIT SAMPLING | | : | : | : | ! :

Figure 25.4. 8-Bit UART Timing Diagram

25.2.2. 9-Bit UART

9-bit UART mode uses a total of eleven bits per data byte: a start bit, 8 data bits (LSB first), a programma-
ble ninth data bit, and a stop bit. The state of the ninth transmit data bit is determined by the value in TB81
(SCONL1.3), which is assigned by user software. It can be assigned the value of the parity flag (bit P in reg-
ister PSW) for error detection, or used in multiprocessor communications. On receive, the ninth data bit
goes into RB81 (SCONL1.2) and the stop bit is ignored.

Rev. 1.3 267

SILICON LABS



C8051F58x/F59x

SFR Definition 27.18. TMRNCN: Timer 4 and 5 Control

Bit 7 6 5 4 3 2 1 0
Name TFn EXFn EXEn TRn CTn CPRLnN
Type R/W R/W R/W R/W R/W R/W R R/W
Reset 0 0 0 0 0 0 0 0

TMRA4CN SFR Address = 0xC8; Bit-Addressable; SFR Page = 0x10
TMR5CN SFR Address = 0x91; SFR Page = 0x10;

Bit Name Function

7 TFn Timer 4 and 5 16-bit Overflow/Underflow Flag.
Set by hardware when either the Timer overflows from OXFFFF to 0x0000, under-
flows from the value placed in TMRNCAPH: TMRNCAPL 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.

6 EXFn Timer 4 and 5 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 EXENNn is logic 1. This bit is not automatically cleared by
hardware.

5:4 | Reserved |Must Write 00b.

3 EXEn Timer 4 and 5 External Enable.
Enables high-to-low transitions on TnEX to trigger captures, reloads, and control the
direction 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, TnEX 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 TMRnCAPH: TMRnCAPL to
capture timer value.
Auto-Reload Mode: DCENn = 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).

2 TRN Timer 4 and 5 Run Control.
0: Timer is disabled.
1: Timer enabled and running / counting.

1 CTn Timer 4 and 5 Counter / Timer Select.
0: Timer Function: Timer incremented by clocked defined in TnM1:TnMO (TMRNCEF).
1: Counter Function: Timer incremented by high-to-low transitions on TnEX pin.

0 CPRLNn Timer 4 and 5 Capture / Reload Select.
0: Timer is in Auto-Reload mode.
1: Timer is in Capture mode.

R
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28.5. Register Descriptions for PCAO
Following are detailed descriptions of the special function registers related to the operation of the PCA.

SFR Definition 28.1. PCAOCN: PCAOQ Control

Bit

7

6 5 4 3 2 1 0

Name

CF

CR CCF5 CCF4 CCF3 CCF2 CCF1 CCFO

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 Address = 0xD8; Bit-Addressable; SFR Page = 0x00

Bit

Name

Function

7

CF

PCAO Counter/Timer Overflow Flag.

Set by hardware when the PCAO Counter/Timer overflows from OxFFFF to 0x0000.
When the Counter/Timer Overflow (CF) interrupt is enabled, setting this bit causes the
CPU to vector to the PCAO interrupt service routine. This bit is not automatically
cleared by hardware and must be cleared by software.

CR

PCAO Counter/Timer Run Control.

This bit enables/disables the PCAO Counter/Timer.
0: PCAO Counter/Timer disabled.

1: PCAO Counter/Timer enabled.

CCF5

PCAO Module 5 Capture/Compare Flag.

This bit is set by hardware when a match or capture occurs. When the CCF5 interrupt
is enabled, setting this bit causes the CPU to vector to the PCAO interrupt service rou-
tine. This bit is not automatically cleared by hardware and must be cleared by software.

CCF4

PCAO Module 4 Capture/Compare Flag.

This bit is set by hardware when a match or capture occurs. When the CCF4 interrupt
is enabled, setting this bit causes the CPU to vector to the PCAO interrupt service rou-
tine. This bit is not automatically cleared by hardware and must be cleared by software.

CCF3

PCAO Module 3 Capture/Compare Flag.

This bit is set by hardware when a match or capture occurs. When the CCF3 interrupt
is enabled, setting this bit causes the CPU to vector to the PCAO interrupt service rou-
tine. This bit is not automatically cleared by hardware and must be cleared by software.

CCF2

PCAO Module 2 Capture/Compare Flag.

This bit is set by hardware when a match or capture occurs. When the CCF2 interrupt
is enabled, setting this bit causes the CPU to vector to the PCAO interrupt service rou-
tine. This bit is not automatically cleared by hardware and must be cleared by software.

CCF1

PCAO Module 1 Capture/Compare Flag.

This bit is set by hardware when a match or capture occurs. When the CCF1 interrupt
is enabled, setting this bit causes the CPU to vector to the PCAO interrupt service rou-
tine. This bit is not automatically cleared by hardware and must be cleared by software.

CCFO

PCAO Module 0 Capture/Compare Flag.

This bit is set by hardware when a match or capture occurs. When the CCFO interrupt
is enabled, setting this bit causes the CPU to vector to the PCAO interrupt service rou-
tine. This bit is not automatically cleared by hardware and must be cleared by software.
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SFR Definition 29.3. PCA1PWM: PCA1 PWM Configuration

Bit 7 6 5 4 3 2 1 0
Name | ARSELL | ECOV1 | COVF1 CLSEL1[1:0]
Type | R/W RIW RIW R R R RIW
Reset 0 0 0 0 0 0 0 0

SFR Address = OxDA; SFR Page = OxOF

Bit Name Function

7 ARSEL1 |Auto-Reload Register Select.

other modes, the Auto-Reload registers have no function.

0: Read/Write Capture/Compare Registers at PCA1CPHn and PCA1CPLn.
1: Read/Write Auto-Reload Registers at PCA1CPHn and PCA1CPLn.

This bit selects whether to read and write the normal PCAL capture/compare regis-
ters (PCAL1CPn), or the Auto-Reload registers at the same SFR addresses. This
function is used to define the reload value for 9, 10, and 11-bit PWM modes. In all

6 ECOV1 Cycle Overflow Interrupt Enable.

0: COVF1 will not generate PCAL interrupts.
1: A PCAL interrupt will be generated when COVFL1 is set.

This bit sets the masking of the Cycle Overflow Flag (COVF1) interrupt.

5 COVF1 Cycle Overflow Flag.

cleared by software.

This bit indicates an overflow of the 8th, 9th, 10th, or 11th bit of the main PCA1
counter (PCA1). The specific bit used for this flag depends on the setting of the
Cycle Length Select bits. The bit can be set by hardware or software, but must be

0: No overflow has occurred since the last time this bit was cleared.
1: An overflow has occurred since the last time this bit was cleared.

4:2 Unused Read = 000b; Write = Don't care.

1:0 | CLSEL1[1:0] | Cycle Length Select.

nels configured to16-bit PWM mode.
00: 8 bits.

01: 9 bits.

10: 10 bits.

11: 11 bits.

When 16-bit PWM mode is not selected, these bits select the length of the PWM
cycle, between 8, 9, 10, or 11 bits. This affects all channels configured for PWM
which are not using 16-bit PWM mode. These bits are ignored for individual chan-
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30. C2 Interface

CB8051F58x/F59x devices include an on-chip Silicon Labs 2-Wire (C2) debug interface to allow Flash pro-
gramming and in-system debugging with the production part installed in the end application. The C2 inter-
face uses a clock signal (C2CK) and a bi-directional C2 data signal (C2D) to transfer information between
the device and a host system. 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 Flash programming through the C2 inter-
face. All C2 registers are accessed through the C2 interface as described in the C2 Interface Specification.

C2 Register Definition 30.1. C2ADD: C2 Address

The C2ADD register is accessed via the C2 interface to select the target Data register

Bit 7 6 4 3 2 1 0
Reset 0 0 0 0 0 0 0
Bit Name Function
7:0 | C2ADD[7:0] | C2 Address.

for C2 Data Read and Data Write commands.

Address Description

0x00 Selects the Device ID register for Data Read instructions

0x01 Selects the Revision ID register for Data Read instructions

0x02 Selects the C2 Flash Programming Control register for Data
Read/Write instructions

0xB4 Selects the C2 Flash Programming Data register for Data

Read/Write instructions

SILICON LABS

Rev. 1.3

351



