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3. Pinout and Package Definitions

Table 3.1. Pin Definitions for the C8051F96x

Pin Numbers o
Name Type |Description
DQFN76| TQFP80 | QFN40
VBAT A5 8 5 P In |Battery Supply Voltage. Must be 1.8 to 3.6 V.
VBATDC A6 10 5 PIn |DCO Input Voltage. Must be 1.8 to 3.6 V.

VDC A8 14 8 P In |Alternate Power Supply Voltage. Must be 1.8 to 3.6 V. This
supply voltage must always be < VBAT. Software may
select this supply voltage to power the digital logic.

P Out |Positive output of the dc-dc converter. A 1uF to 10uF
ceramic capacitor is required on this pin when using the dc-
dc converter. This pin can supply power to external devices
when the dc-dc converter is enabled.

GNDDC A 12 7 P In |DC-DC converter return current path. This pin is typically
tied to the ground plane.

GND B6 13,64,66 7 G Required Ground.

,68
IND B5 11 6 PIn |DC-DC Inductor Pin. This pin requires a 560 nH inductor to
VDC if the DC-DC converter is used.

VIO B4 9 5 PIn [I/O Power Supply for P0.0-P1.4 and P2.4—-P7.0 pins. This
supply voltage must always be < VBAT.

VIORF B7 15 8 PIn [I/O Power Supply for P1.5-P2.3 pins. This supply voltage
must always be < VBAT.

RST/ A9 16 9 D I/O |Device Reset. Open-drain output of internal POR or Vpp
monitor. An external source can initiate a system reset by
driving this pin low for at least 15 us. A 1 kQ to 5 kQ pullup
to Vpp is recommended. See Reset Sources Section for a
complete description.

C2CK D /o |Clock signal for the C2 Debug Interface.

pP7.0/ Al10 17 10 D I/O |Port 7.0. This pin can only be used as GPIO. The Crossbar
cannot route signals to this pin and it cannot be configured
as an analog input. See Port I/O Section for a complete
description.

c2D D I/o |Bi-directional data signal for the C2 Debug Interface.

VLCD A32 61 32 P 1/0 |LCD Power Supply. This pin requires a 10 yuF capacitor to
stabilize the charge pump.

. ®
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5.3. 8-Bit Mode

Setting the ADCO8BE bit in register ADCOCF to 1 will put the ADC in 8-bit mode.In 8-bit mode, only the
8 MSBs of data are converted, allowing the conversion to be completed in two fewer SAR clock cycles
than a 10-bit conversion. This can result in an overall lower power consumption since the system can
spend more time in a low power mode. The two LSBs of a conversion are always 00 in this mode, and the
ADCOL register will always read back 0x00.

5.4. 12-Bit Mode

CB8051F96x devices have an enhanced SAR converter that provides 12-bit resolution while retaining the
10- and 8-bit operating modes of the other devices in the family. When configured for 12-bit conversions,
the ADC performs four 10-bit conversions using four different reference voltages and combines the results
into a single 12-bit value. Unlike simple averaging techniques, this method provides true 12-bit resolution
of AC or DC input signals without depending on noise to provide dithering. The converter also employs a
hardware Dynamic Element Matching algorithm that reconfigures the largest elements of the internal DAC
for each of the four 10-bit conversions to cancel the any matching errors, enabling the converter to achieve
12-bit linearity performance to go along with its 12-bit resolution. For best performance, the Low Power
Oscillator should be selected as the system clock source while taking 12-bit ADC measurements.

The 12-bit mode is enabled by setting the AD012BE bit (ADCOAC.7) to logic 1 and configuring Burst Mode
for four conversions as described in Section 5.2.3. The conversion can be initiated using any of the meth-
ods described in Section 5.2.1, and the 12-bit result will appear in the ADCOH and ADCOL registers. Since
the 12-bit result is formed from a combination of four 10-bit results, the maximum output value is 4 x (1023)
= 4092, rather than the max value of (2212 — 1) = 4095 that is produced by a traditional 12-bit converter. To
further increase resolution, the burst mode repeat value may be configured to any multiple of four conver-
sions. For example, if a repeat value of 16 is selected, the ADCO output will be a 14-bit number (sum of
four 12-bit numbers) with 13 effective bits of resolution.

. ®
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SFR Definition 5.13. TOFFH: Temperature Sensor Offset High Byte

Bit 7 6 5 4 3 2 1 0
Name TOFF[9:2]
Type R R R R R R R R
Reset | Varies Varies Varies Varies Varies Varies Varies Varies
SFR Page = 0xF; SFR Address = OxBE
Bit Name Function
7:0 | TOFF[9:2] |Temperature Sensor Offset High Bits.
Most Significant Bits of the 10-bit temperature sensor offset measurement.
SFR Definition 5.14. TOFFL: Temperature Sensor Offset Low Byte
Bit 7 6 5 4 3 2 1 0
Name TOFF[1:0]
Type R R
Reset | Varies Varies 0 0 0 0 0 0

SFR Page = OxF; SFR Address = 0xBD

Bit Name Function
7:6 | TOFF[1:0] |Temperature Sensor Offset Low Bits.

Least Significant Bits of the 10-bit temperature sensor offset measurement.
5:0 Unused |Read = 0; Write = Don't Care.

=
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C8051F96x

SFR Definition 7.3. CPT1CN: Comparator 1 Control

Bit

6 5 4 3 2 1 0

Name

CP1EN

CP1OUT

CP1RIF CP1FIF CP1HYP[1:0] CP1HYNI[1:0]

Type

R/W

R R/W R/W R/W R/W

Reset

0

0 0 0 0 0 0 0

SFR Page= 0x0; SFR Address = 0x9A

Bit

Name

Function

7

CP1EN

Comparatorl Enable Bit.

0: Comparatorl Disabled.
1: Comparatorl Enabled.

CP10OUT

Comparatorl Output State Flag.

0: Voltage on CP1+ < CP1-.
1: Voltage on CP1+ > CP1-.

CP1RIF

Comparatorl Rising-Edge Flag. Must be cleared by software.

0: No Comparatorl Rising Edge has occurred since this flag was last cleared.
1: Comparatorl Rising Edge has occurred.

CP1FIF

Comparatorl Falling-Edge Flag. Must be cleared by software.

0: No Comparatorl Falling-Edge has occurred since this flag was last cleared.
1: Comparatorl Falling-Edge has occurred.

3.2

CPIHYP[L:0]

Comparatorl Positive Hysteresis Control Bits.

00: Positive Hysteresis Disabled.
01: Positive Hysteresis =5 mV.

10: Positive Hysteresis = 10 mV.
11: Positive Hysteresis = 20 mV.

1:0

CPIHYNI[L.0]

Comparatorl Negative Hysteresis Control Bits.

00: Negative Hysteresis Disabled.
01: Negative Hysteresis =5 mV.

10: Negative Hysteresis = 10 mV.
11: Negative Hysteresis = 20 mV.

110
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11. Direct Memory Access (DMADOQ)

An on-chip direct memory access (DMAO) is included on the C8051F96x devices. The DMAO subsystem
allows autonomous variable-length data transfers between XRAM and peripheral SFR registers without
CPU intervention. During DMAO operation, the CPU is free to perform some other tasks. In order to save
total system power consumption, the CPU and flash can be powered down. DMAO improves the system
performance and efficiency with high data throughput peripherals.

DMAO contains seven independent channels, common control registers, and a DMAO Engine (see
Figure 11.1). Each channel includes a register that assigns a peripheral to the channel, a channel control
register, and a set of SFRs that include XRAM address information and SFR address information used by
the channel during a data transfer. The DMAQO architecture is described in detail in Section 11.1.

The DMAO in C8051F96x devices supports four peripherals: AESO, ENCO, CRC1, and SPI1. Peripherals
with DMAOQ capability should be configured to work with the DMAO through their own registers. The DMAQO
provides up to seven channels, and each channel can be configured for one of nine possible data transfer
functions:

XRAM to ENCOL/M/H
ENCOL/M/H sfrs to XRAM
XRAM to CRCL1IN sfr
XRAM to SPI1DAT sfr
SPI1DAT sfr to XRAM
XRAM to AESOKIN sfr
XRAM to AESOBIN sfr
XRAM to AESOXIN sfr
AESOYOUT sfrto XRAM

The DMAO subsystem signals the MCU through a set of interrupt service routine flags. Interrupts can be
generated when the DMAQO transfers half of the data length or full data length on any channel.

. ®
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The 16-bit C8051F96x CRC algorithm can be described by the following code:

unsigned short UpdateCRC (unsigned short CRC_acc, unsigned char CRC_input)
{

unsigned char i; // loop counter
#define POLY 0x1021

// Create the CRC "'dividend" for polynomial arithmetic (binary arithmetic
// with no carries)
CRC_acc = CRC_acc ™ (CRC_input << 8);

// "Divide" the poly into the dividend using CRC XOR subtraction
// CRC_acc holds the "remainder' of each divide

//

// Only complete this division for 8 bits since input is 1 byte
for (i = 0; 1 < 8; i++)

{
// Check if the MSB is set (if MSB is 1, then the POLY can "'divide"
// into the "dividend')
if ((CRC_acc & 0x8000) == 0x8000)
{
// if so, shift the CRC value, and XOR "subtract™ the poly
CRC_acc = CRC_acc << 1;
CRC_acc ™= POLY;
bs
else
// if not, just shift the CRC value
CRC_acc = CRC_acc << 1;
s
s

// Return the final remainder (CRC value)
return CRC_acc;

}

The following table lists several input values and the associated outputs using the 16-bit C8051F96x CRC
algorithm:

Table 12.1. Example 16-bit CRC Outputs

Input Output

0x63 0xBD35

0x8C OxB1F4

0x7D Ox4ECA

OxAA, 0xBB, 0xCC 0x6CF6
0x00, 0x00, OxAA, 0xBB, OxCC 0xB166

. B
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SFR Page 0x00
Automatically
pushed on stack in
SFRPAGE on SPIO

/ interrupt

I oxo00
< » SFRPAGE
SFRPAGE ( (SPI0)
pushed to
SFRNEXT OxOF
< » SFRNEXT
(SMBOADR)
SFRLAST

Figure 16.3. SFR Page Stack After SPIO Interrupt Occurs

While in the SPIO ISR, a PCA interrupt occurs. Recall the PCA interrupt is configured as a high priority
interrupt, while the SPIO interrupt is configured as a low priority interrupt. Thus, the CIP-51 will now vector
to the high priority PCA ISR. Upon doing so, the CIP-51 will automatically place the SFR page needed to
access the PCA's special function registers into the SFRPAGE register, SFR Page All Pages. The value
that was in the SFRPAGE register before the PCA interrupt (SFR Page 0x00 for SPI00) is pushed down
the stack into SFRNEXT. Likewise, the value that was in the SFRNEXT register before the PCA interrupt
(in this case SFR Page 0xOF for SMBOADR) is pushed down to the SFRLAST register, the “bottom” of the
stack. Note that a value stored in SFRLAST (via a previous software write to the SFRLAST register) will be
overwritten. See Figure 16.4.

- B
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Page Enable Bit (SFRPGEN) in the SFR Page Control Register (SFROCN). See SFR Definition 16.1.
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C8051F96x

Table 16.3. Special Function Registers (Continued)

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

Register Address | SFR Page Description Page
CRCICN OXxBE 0x2 CRC1 Control 172
CRC1IN 0xB9 0x2 CRCl1In 173
CRC10UTH 0xBB 0x2 CRC1 Out High 174
CRC10UTL OXxBA 0x2 CRC1 Out Low 174
CRC1POLH 0xBD 0x2 CRC1 Polynomial High 173
CRC1POLL 0xBC 0x2 CRC1 Polynomial Low 173
DCOCF 0xB2 0x2 | DCO Configuration 279
DCOCN 0xB1 0x2 DCO Control 278
DCOMD 0xB3 0x2 DCO Mode 280
DCORDY 0xFD 0x2 DCO Ready 281
DEVICEID OXE9 OxF Device ID 254
DMAOBUSY 0xD5 0x2 DMAO Busy 153
DMAOEN 0xD2 0x2 DMAO Enable 150
DMAOINT 0xD3 0x2 DMAO Interrupt 151
DMAOMINT 0xD4 0x2 DMAO Middle Interrupt 152
DMAONAOH 0xCD 0x2 DMAO Address Offset High (Selected Channel) 158
DMAONAOL 0xCC 0x2 DMAO Address Offset Low (Selected Channel) 158
DMAONBAH 0xCB 0x2 DMAO Base Address High (Selected Channel) 157
DMAONBAL OxCA 0x2 DMAO Base Address Low (Selected Channel) 157
DMAONCF 0xC9 0x2 DMAO Configuration 156
DMAONMD 0xD6 0x2 DMAO Mode (Selected Channel) 155
DMAONSZH OXCF 0x2 DMAO Size High (Selected Channel) 159
DMAONSZL OxCE 0x2 DMAO Size Low (Selected Channel) 159
DMAOSEL 0xD1 0x2 DMAO Channel Select 154
DPH 0x83 All Pages | Data Pointer High 121
DPL 0x82 All Pages | Data Pointer Low 121
EIE1 OxE6 All Pages |Extended Interrupt Enable 1 243
EIE2 OxE7 All Pages |Extended Interrupt Enable 2 245
EIP1 OxF6 All Pages |Extended Interrupt Priority 1 244
EIP2 OxF7 All Pages | Extended Interrupt Priority 2 246
EMIOCF OxAB 0x0 EMIF Configuration 133
EMIOCN OXAA 0x0 EMIF Control 132
EMIOTC OXAF 0x0 EMIF Timing Control 138
ENCOCN 0xC5 0x2 ENCO Control 214

230
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C8051F96x

19. Power Management

CB8051F96x devices support 6 power modes: Normal, Idle, Stop, Low Power Idle, Suspend, and Sleep.
The power management unit (PMUO) allows the device to enter and wake-up from the available power
modes. A brief description of each power mode is provided in Table 19.1. Detailed descriptions of each
mode can be found in the following sections.

Table 19.1. Power Modes

Power Mode Description Wake-Up Power Savings
Sources
Normal Device fully functional N/A Excellent MIPS/mW
Idle All peripherals fully functional. Any Interrupt. Good
Very easy to wake up. No Code Execution
Stop Legacy 8051 low power mode. Any Reset. Good
A reset is required to wake up. No Code Execution

Precision Oscillator Disabled

Low Power |Improved Idle mode that uses Any Interrupt Very Good
Idle clock gating to save power. No Code Execution
Selective Clock Gating

Suspend Similar to Stop Mode, but very fast | SmaRTClock, Very Good
wake-up time and code resumes Port Match, No Code Execution
execution at the next instruction. | Comparator0, | All Internal Oscillators Disabled
RST pin, System Clock Gated

Pulse Counter
VBAT Monitor.

Sleep Ultra Low Power and flexible SmaRTClock, Excellent
wake-up sources. Code resumes Port Match, Power Supply Gated
execution at the next instruction. | Comparator0, | All Oscillators except SmaRT-
RST pin, Clock Disabled

Pulse Counter
VBAT Monitor.

In battery powered systems, the system should spend as much time as possible in sleep mode in order to
preserve battery life. When a task with a fixed number of clock cycles needs to be performed, the device
should switch to normal mode, finish the task as quickly as possible, and return to sleep mode. Idle mode,
low power idle mode, and suspend mode provide a very fast wake-up time; however, the power savings in
these modes will not be as much as in sleep Mode. Stop Mode is included for legacy reasons; the system
will be more power efficient and easier to wake up when idle, low power idle, suspend, or sleep mode is
used.

Although switching power modes is an integral part of power management, enabling/disabling individual
peripherals as needed will help lower power consumption in all power modes. Each analog peripheral can
be disabled when not in use or placed in a low power mode. Digital peripherals such as timers or serial
busses draw little power whenever they are not in use. Digital peripherals draw no power in Sleep Mode.

. ®
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SFR Definition 25.13. PCOCMPOH: PCO Comparator 0 High (MSB)

Bit 7 6 5 4 3
Name PCOCMPOH[23:16]
Type R/W
Reset 0 0 0 0 0

SFR Address = OxE3; SFR Page = 0x2
Bit Name Function
7:0 | PCOCMPOH[23:16] |PCO Comparator 0 High Byte
Bits 23:16 of Counter 0.

SFR Definition 25.14. PCOCMPOM: PCO Comparator 0 Middle

Bit 7 6 5 4 3
Name PCOCMPOM[15:8]
Type R/W
Reset 0 0 0 0 0

SFR Address = OxE2; SFR Page = 0x2
Bit Name Function
7:0 PCOCMPOM[15:8] |PCO Comparator 0 Middle Byte
Bits 15:8 of Counter O.

SFR Definition 25.15. PCOCMPOL: PCO Comparator O Low (LSB)

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

SFR Address = OxE1; SFR Page = 0x2
Bit Name Function
7:0 PCOCMPOL[7:0] PCO Comparator 0 Low Byte
Bits 7:0 of Counter 0.

Note: PCOCMPOL must be written last after writing PCOCMPOM and PCOCMPOH. After writing PCOCMPOL, the

synchronization into the PC clock domain can take 2 RTC clock cycles.
&
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SFR Definition 27.1. XBRO: Port I1/0O Crossbar Register 0

Bit 7 6 5 4 3 2 1 0
Name | CPl1AE CP1E CPOAE CPOE SYSCKE | SMBOE SPIOE URTOE
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 Page = 0x0 and OxF; SFR Address = OxE1

Bit Name Function

7 CP1AE |Comparatorl Asynchronous Output Enable.
0: Asynchronous CP1 output unavailable at Port pin.
1: Asynchronous CP1 output routed to Port pin.

6 CP1E |Comparatorl Output Enable.
0: CP1 output unavailable at Port pin.
1: CP1 output routed to Port pin.

5 CPOAE |ComparatorO Asynchronous Output Enable.

0: Asynchronous CPO output unavailable at Port pin.
1: Asynchronous CPO output routed to Port pin.
4 CPOE |ComparatorO Output Enable.
0: CP1 output unavailable at Port pin.
1: CP1 output routed to Port pin.
3 SYSCKE |SYSCLK Output Enable.
0: SYSCLK output unavailable at Port pin.
1: SYSCLK output routed to Port pin.
2 SMBOE |SMBus I/O Enable.
0: SMBus I/O unavailable at Port pin.
1: SDA and SCL routed to Port pins.
1 SPIOE [SPIO I/O Enable
0: SPI0 I/O unavailable at Port pin.
1: SCK, MISO, and MOSI (for SPI0) routed to Port pins.
NSS (for SPIO) routed to Port pin only if SPIO is configured to 4-wire mode.
0 URTOE |UARTO Output Enable.
0: UART 1I/O unavailable at Port pin.
1: TX0 and RXO routed to Port pins P0.4 and P0.5.
Note: SPIO can be assigned either 3 or 4 Port I/O pins.

=
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C8051F96x

SFR Definition 27.36. P6MDIN: Port6 Input Mode

Bit 7 6 5 4 3 2 1 0
Name P6MDIN[7:0]
Type R/W
Reset 1 1 1 1 1 1 1 1

SFR Page = OxF; SFR Address = OxF4

Bit

Name

Function

7:0

P6MDIN[3:0]

Analog Configuration Bits for P6.7—P6.0 (respectively).

Port pins configured for analog mode have their weak pullup and digital receiver
disabled. The digital driver is not explicitly disabled.

0: Corresponding P6.n pin is configured for analog mode.

1: Corresponding P6.n pin is not configured for analog mode.

SFR Definition 27.37. P6MDOUT: Port6 Output Mode

Bit 7 6 5 4 3 2 1 0
Name P6MDOUT[7:0]
Type R/W
Reset 0 0 0 0 0 0 0 0
SFR Page = 0xF; SFR Address = 0xFB
Bit Name Function
7:0 | P6MDOUTI[7:0]

Output Configuration Bits for P6.7—P6.0 (respectively).

These bits control the digital driver even when the corresponding bit in register
P6MDIN is logic O.

0: Corresponding P6.n Output is open-drain.

1: Corresponding P6.n Output is push-pull.

=
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Table 28.6. SMBus Status Decoding With Hardware ACK Generation Enabled (EHACK = 1)

©
Values Read Va\ll\l;reifeto w3
5 ©
g — , , g g
B - O Current SMbus State Typical Response Options n 3
o n L
s |58 |x |0 |x <|lO|X | = _
5315z (2 AAEAEE
»= Qx| <|z3
< >
A slave byte was transmitted; [No action required (expecting
_ 01010 NACK received. STOP condition). 00 x]0001
Q . .
E A slave byte was transmitted; |Load SMBODAT with next data
= 0100 101 01 1 1AcK received. byte to transmit. 010X} 0100
c
© A Slave byte was transmitted; |No action required (expecting
: 01X error detected. Master to end transfer). 00X/ 0001
f_>5 An illegal STOP or bus error
? 10101 | 0 | X | X |was detected while a Slave Clear STO. 0|0 |X| —
Transmission was in progress.
If Write, Set ACK for first data olol1! 0000
0| o | x |A slave address + RIW was byte.
received; ACK sent. If Read, Load SMBODAT with
0|0 | X| 0100
data byte
0010 If Write, Set ACK for first data olol1! o000
Lost arbitration as master; byte.
- 0| 1| X |slave address + R/W received; |If Read, Load SMBODAT with ololx!| o100
g ACK sent. data byte
[}
S Reschedule failed transfer 1|0 |X]| 1110
4 -
© A STOP was detected while
K 0| O | X |addressed as a Slave Trans- |Clear STO. 0|0|X| —
9 1 0001 mitter or Slave Receiver.
ol1lx Lost arbitration while attempt- |No action required (transfer ololol —
ing a STOP. complete/aborted).
Set ACK for next data byte;
, Read SMBODAT. 010110000
0000 | 0 | O | X |A slave byte was received.
Set NACK for next data byte; olololoooo
Read SMBODAT.
S | 0010 | 0 | 1 | x |Lost arbitration while attempt- Abort failed transfer. 0|0 |X| —
£ ing a repeated START. Reschedule failed transfer. 1|0]Xx| 1110
c
8 0001 | 011 1x% Lost arbitration due to a Abort failed transfer. 0|0 (X —
S detected STOP. Reschedule failed transfer. 1/0|X]| 1110
” 0000 | 0 | 1 | x |Lost arbitration while transmit- Abort failed transfer. 010 |X| —
2 ting a data byte as master. i
m g Y Reschedule failed transfer. 10| X]| 1110
. ®
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Table 29.2. Timer Settings for Standard Baud Rates

Using an External 22.1184 MHz Oscillator

=

SILICON LABS

Frequency: 22.1184 MHz
Target Baud Rate | Oscilla- | Timer Clock | SCA1-SCAO0 | T1ml| Timerl
Baud Rate % Error |tor Divide Source (pre-scale Reload
(bps) Factor select)l Value (hex)
230400 0.00% 96 EXTCLK /8 11 0 OxFA
115200 0.00% 192 EXTCLK /8 11 0 OxF4
e 57600 0.00% 384 EXTCLK /8 11 0 OXE8
»E 2| 28800 0.00% 768 | EXTCLK/8 11 0 0xDO
o8 14400 0.00% 1536 EXTCLK /8 11 0 O0xAO0
Ng
G = 9600 0.00% 2304 EXTCLK /8 11 0 0x70
Notes:
1. SCA1-SCAO0 and T1M bit definitions can be found in Section 32.1.
2. X=Don't care.
Rev. 0.3 415
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* SCK is shown for CKPOL = 0. SCK is the opposite polarity for CKPOL = 1.

Figure 30.8. SPI Master Timing (CKPHA = 0)
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MIS | < MIH
[/

X X I
s X 1Y

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

A

Figure 30.9. SPI Master Timing (CKPHA = 1)
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CKCON TMOD ITOLCF
TIr[rr[rlT(s[s| [clc[T[Te[c[TT| [TTi[r il ]
alzl2]2]2olclc| |al/]a]afal/folo] IN[N{N|N[NIN[N]N
vivivivialalal (T[T mm|T|TIMM|  [2]2]2]|2]o]o|o|o
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0
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I TLO THO 0__—» Interrupt
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o
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Figure 32.1. TO Mode 0 Block Diagram

32.1.2. Mode 1: 16-bit Counter/Timer

Mode 1 operation is the same as Mode 0, except that the counter/timer registers use all 16 bits. The coun-
ter/timers are enabled and configured in Mode 1 in the same manner as for Mode 0.

32.1.3. Mode 2: 8-bit Counter/Timer with Auto-Reload

Mode 2 configures Timer 0 and Timer 1 to operate as 8-bit counter/timers with automatic reload of the start
value. TLO holds the count and THO holds the reload value. When the counter in TLO overflows from all
ones to 0x00, the timer overflow flag TFO (TCON.5) is set and the counter in TLO is reloaded from THO. If
Timer O interrupts are enabled, an interrupt will occur when the TFO flag is set. The reload value in THO is
not changed. TLO must be initialized to the desired value before enabling the timer for the first count to be
correct. When in Mode 2, Timer 1 operates identically to Timer 0.

Both counter/timers are enabled and configured in Mode 2 in the same manner as Mode 0. Setting the
TRO bit (TCON.4) enables the timer when either GATEO (TMOD.3) is logic 0 or when the input signal INTO
is active as defined by bit INOPL in register ITO1CF (see Section “17.6. External Interrupts INTO and INT1”
on page 247 for details on the external input signals INTO and INT1).

. B
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SFR Definition 32.16. TMR3L: Timer 3 Low Byte

In 16-bit mode, the TMRS3L register contains the low byte of the 16-bit Timer 3. In
8-bit mode, TMR3L contains the 8-bit low byte timer value.

Bit 7 6 5 4 3 1 0
Name TMR3L[7:0]
Type R/W
Reset 0 0 0 0 0 0 0
SFR Page = 0x0; SFR Address = 0x94
Bit Name Function
7:0 | TMR3L[7:0] |Timer 3 Low Byte.

SFR Definition 32.17. TMR3H Timer 3 High Byte

Bit 7 6 5 4 3 1 0
Name TMR3H[7:0]
Type RIW
Reset 0 0 0 0 0 0 0
SFR Page = 0x0; SFR Address = 0x95
Bit Name Function
7:0 | TMR3H[7:0] |Timer 3 High Byte.

In 16-bit mode, the TMR3H register contains the high byte of the 16-bit Timer 3. In
8-bit mode, TMR3H contains the 8-bit high byte timer value.
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