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Z8 Encore! XP Tl FO82A Series
Product Specification

Block Diagram

Figure 1displays the block diagram of the architecture of the Z8 Encor!Ra82A

Series devices.
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Figure 1. Z8 Encore! XP FO82A Series Block Diagram
PS022825-0908 Overview



Z8 Encore! XP Tl FO82A Series
Product Specification

50

during STOP mode do not initiate Stop Mode Recovery.
1 = The Port pin is configured as a Stopdddrecovery source. Anogic transition on
this pin during STOP modaitiates Stop Mode Recovery.

Port A D Pull-up Enable Sub-Registers

The Port A D Pull-up Enable sub-registéraple 24 is accessed through the Port A D
Control register by writing ea to the Port A D Address regter. Setting the bits in the
Port A D Pull-up Enable sub-registers enableweak internal restive pull-up on the
specified Port pins.

Table 24. Port A D Pull-Up Enable Sub-Registers (PXxPUE)

BITS 7 6 5 4 3 2 1 0
FIELD PPUE7 PPUEG6 PPUES PPUE4 PPUE3 PPUE2 PPUE1 PPUEO
RESET 00H (Ports A-C); 01H (Port D); 04H (Port A of 8-pin device)
R/W RIW RIW R/W RIW R/W RIW RIW RIW
ADDR If 06H in Port A D Address Register, accessible through the Port A D Control Register
PPUE[7:0] Port Pull-up Enabled
0 = The weak pull-up on the Port pin is disabled.
1 = The weak pull-up on the Port pin is enabled.
Port A D Alternate Function Set 1 Sub-Registers
The Port A D Alternate Funiion Setl sub-registeTéble 25 is accessed through the Port
A D Control register by writingo 71 to the Port A D Addres register. The Alternate
Function Set 1 sub-registers selects the alterfiuaiction available at a port pin. Alternate
Functions selected by setting or cleatiiig of this register are defined@PIO Alternate
Functionson page 38.
} Note: Alternate function selection on port pins must also be enabled as described in Port A D

Alternate Function Sub-Registeig page 47.

Table 25. Port A D Alternate Function Set 1 Sub-Registers (PXAFS1)

BITS 7 6 5 4 3 2 1 0
FIELD PAFS17 | PAFS16 | PAFS15 | PAFS14 | PAFS13 PAFS12 PAFS11 PAFS10
RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ADDR If 07H in Port A D Address Register, access ible through the Port A D Control Register

PS022825-0908
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PAFS1[7:0] Port Alternate Function Set 1
0 = Port Alternate Function selected as definetainle 14andTable 150n page 44.
1 = Port Alternate Function selected as definethinle 14andTable 150n page 44.

Port A D Alternate Function Set 2 Sub-Registers

The Port A D Alternate Funtion Set 2 sub-registeféble 26 is accessed through the
Port A D Control register by writing st to the Port A D Address register. The Alternate
Function Set 2 sub-registers selects the alterfiuaiction available at a port pin. Alternate
Functions selected by setting or cleaduniig of this register is defined fable 15

} Note: Alternate function selection on port pins must also be enabled as described in Port A D
Alternate Function Sub-Registeig page 47.

Table 26. Port A D Alternate Function Set 2 Sub-Registers (PXAFS2)

BITS 7 6 5 4 3 2 1 0
FIELD PAFS27 | PAFS26 | PAFS25 | PAFS24 | PAFS23 | PAFS22 | PAFS21 | PAFS20
RESET O0H (all ports of 20/28 pin devices); 04H (Port A of 8-pin device)

R/W R/W R/W R/W R/W R/W R/W R/W R/W
ADDR If 08H in Port A D Address Register, access ible through the Port A D Control Register

PAFS2[7:0] Port Alternate Function Set 2
0 = Port Alternate Function selected as definethinle 15
1 = Port Alternate Function selected as definethinle 15

Port A C Input Data Registers

Reading from the Port A Gnput Data registersT@ble 27 returns the sampled values

from the corresponding portns. The Port A C Input Data registers are read-only. The

value returned for any unused ports is 0. Unused ports include those missing on the 8- and
28-pin packages, as well as those missinghe ADC-enabled 28-pin packages.

Table 27. Port A C Input Data Registers (PxIN)

BITS 7 6 5 4 3 2 1 0
FIELD PIN7 PIN6 PIN5 PIN4 PIN3 PIN2 PIN1 PINO
RESET X X X X X X X X
R/W R R R R R R R R
ADDR FD2H, FD6H, FDAH

X = Undefined.

PS022825-0908 General-Purpose Input/Output
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Write to the Timer High and Low Byte regiss to set the starting count value. Writing
these registers only affects the first pas&GATED mode. After the first timer reset in
GATED mode, counting always begins at the reset value @ofH.

Write to the Timer Reload High and Ld&yte registers to set the Reload value.

Enable the timer interrupt, if appropriad@d set the timer intarpt priority by writing

to the relevant interrupt regéss. By default, the timerterrupt is generated for both
input deassertion and reload events. If appat@riconfigure the timer interrupt to be
generated only at the input deassertion ewgethe reload event by setting TICONFIG
field of the TXCTLO register.

Configure the associated GPIO port fur the Timer Input alternate function.
Write to the Timer Control register to enable the timer.

Assert the Timer Input signal to initiate the counting.

CAPTURE/COMPARE Mode

In CAPTURE/COMPARE mode, the timer begins counting on the first external Timer
Input transition. The acceptable transitiosi(rg edge or falling edge) is set by trBoL
bit in the Timer Control Register. €timer input is th system clock.

Every subsequent acceptable transition (afteffirst) of the Timer Input signal captures
the current count value. The Capture ealsiwritten to the Timer PWM High and Low
Byte Registers. When the Capt event occurs, an interruptgeneratedhe count value
in the Timer High and Low Byte registers is reset@01H, and counting resumes. The
INPCAP bit in TXCTLO register is set to indi@the timer interrupt is caused by an input
capture event.

If no Capture event occurs, the timer countsaifhe 16-bit Compare value stored in the
Timer Reload High and Low Byte registers.dggreaching the Compare value, the timer
generates an interrupt, the coualue in the Timer High and Low Byte registers is reset to
0001H and counting resumes. Thepcap bit in TXCTLO register is cleared to indicate
the timer interrupt is not because of an input capture event.

Follow the steps below for configuringiener for CAPTURE/COMPARE mode and initi-
ating the count:

1.

2.

3.

Write to the Timer Control register to:
Disable the timer.
Configure the timer for CAPTURE/COMPARE mode.
Set the prescale value.
Set the Capture edge (risingfalling) for the Timer Input.

Write to the Timer High and Low Bytegisters to set the starting count value
(typically oco01n).

Write to the Timer Reload High and Ld@yte registers to set the Compare value.

Timers
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Figure 10. UART Block Diagram
Operation

Data Format

The UART always transmits and receives datani8-bit data format, least-significant bit
first. An even or odd parity bit can be addedhe data stream. Each character begins with
an active Low START bit and ends wiifther 1 or 2 active High STOP bitgure 1land
Figure 12display the asynchronous data format employed by the UART without parity
and with parity, respectively.

PS022825-0908 Universal Asynchronous Receiver/Transmitter
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UART Address Compare Register

The UART Address Compare XADDR) register stores ¢ghmulti-node network address
of the UART (se@able 673. When the MPMD[1] bit of UART Control Register 0 is set,
all incoming address bytes are comparethéovalue stored in the Address Compare
register. Receive interrupts and RDA assedionly occur in the event of a match.

Table 67. UART Address Compare Register (UOADDR)

BITS 7 6 5 4 3 2 1 0
FIELD COMP_ADDR

RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ADDR F4SH

COMP_ADDR Compare Address
This 8-bit value is compared to incoming address bytes.

UART Baud Rate High and Low Byte Registers

The UART Baud Rate tgh (UxBRH) and Low Byte (UxBRL) register§gble 68and
Table 69 combine to create a 16-bit baud rategbivivalue (BRG[15:0]) that sets the data
transmission rate (baud rate) of the UART.

Table 68. UART Baud Rate High Byte Register (UOBRH)

BITS 7 6 5 4 3 2 1 0
FIELD BRH

RESET 1 1 1 1 1 1 1 1
RIW RIW RIW RIW RIW RIW RIW RIW RIW
ADDR F46H

Table 69. UART Baud Rate Low Byte Register (UOBRL)

BITS 7 6 5 4 3 2 1 0
FIELD BRL

RESET 1 1 1 1 1 1 1 1
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ADDR F47H

PS022825-0908 Universal Asynchronous Receiver/Transmitter



Table 70. UART Baud Rates (Continued)

Z8 Encore! XP Tl FO82A Series

Product Specification

3.579545 MHz System Clock

1.8432 MHz System Clock

Acceptable BRGDivisor Actual Rate  Error Acceptable BRGDivisor Actual Rate  Error
Rate (kHz)  (Decimal) (kHz) (%) Rate (kHz)  (Decimal) (kHz) (%)
1250.0 N/A N/A N/A 1250.0 N/A N/A N/A
625.0 N/A N/A N/A 625.0 N/A N/A N/A
250.0 1 223.72 -10.51 250.0 N/A N/A N/A
115.2 111.9 -2.90 115.2 1 115.2 0.00
57.6 4 55.9 -2.90 57.6 2 57.6 0.00
38.4 37.3 -2.90 38.4 3 38.4 0.00
19.2 12 18.6 -2.90 19.2 6 19.2 0.00
9.60 23 9.73 1.32 9.60 12 9.60 0.00
4.80 47 4.76 -0.83 4.80 24 4.80 0.00
2.40 93 241 0.23 2.40 48 2.40 0.00
1.20 186 1.20 0.23 1.20 96 1.20 0.00
0.60 373 0.60 -0.04 0.60 192 0.60 0.00
0.30 746 0.30 -0.04 0.30 384 0.30 0.00

PS022825-0908
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Operation

The Flash Controller programs and erasest-memory. The Flash Controller provides

the proper Flash controls and timing Byte Programming, Page Erase, and Mass Erase
of Flash memory.

The Flash Controller contains several protecmechanisms to prevent accidental pro-

gramming or erasure. These mechanism opemathe page, sectand full-memory lev-
els.

The Flow Chart irFigure 22displays basic Flash Contralleperation. The following sub-
sections provide details abdbe various operations (Lockinlock, Byte Programming,

Page Protect, Page Unprotect, Page SdPagje Erase, and Mass Erase) displayed in
Figure 22

PS022825-0908 Flash Memory
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Control Regi ster Definitions

Flash Control Register

The Flash Controller must be unlocked gsihe Flash Control (FCTL) register before
programming or erasing theash memory. Writing the sequences scH, sequentially,
to the Flash Control register unlocks thadH Controller. When the Flash Controller is
unlocked, the Flash memoryrche enabled for Mass ErasePage Erase by writing the
appropriate enable command to the FCTlgdPBrase applies only to the active page
selected in Flash Page Select register. NEmase is enabled ontiairough the On-Chip
Debugger. Writing an invalid e or an invalid sequencetuens the Flash Controller to
its locked state. The Write-only Flash CohRegister shares its Register File address
with the read-only Flash Status Register.

Table 78. Flash Control Register (FCTL)

BITS 7 6 5 4 3 2 1 0
FIELD FCMD

RESET 0 0 0 0 0 0 0 0
R/W W W w w w w w w
ADDR FF8H

FCMD Flash Command
73H = First unlock command.
8CH = Second unlock command.

95H = Page Erase command (must be thirdroand in sequence to initiate Page Erase).
63H = Mass Erase command (mbe third commanth sequence to initiate Mass Erase).

5EH = Enable Flash Sector Protect Register Access

PS022825-0908 Flash Memory
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Table 94. ADC Calibration Data Location (Continued)

Product Specification

Info Page Memory Reference
Address Address Compensation Usage ADC Mode Type

34 FE34 Negative Gain High Byte Differential Unbuffered External 2.0 V
35 FE35 Negative Gain Low Byte Differential Unbuffered External 2.0 V
78 FE78 Offset Differential 1x Buffered Internal 2.0 V
18 FE18 Positive Gain High Byte Differential 1x Buffered Internal 2.0 V
19 FE19 Positive Gain Low Byte Differential 1x Buffered Internal 2.0 V
36 FE36 Negative Gain High Byte Differential 1x Buffered Internal 2.0 V
37 FE37 Negative Gain Low Byte Differential 1x Buffered Internal 2.0 V
7B FE7B Offset Differential 1x Buffered External 2.0 V
1A FE1A Positive Gain High Byte Differential 1x Buffered External 2.0 V
1B FE1B Positive Gain Low Byte Differential 1x Buffered External 2.0 V
38 FE38 Negative Gain High Byte Differential 1x Buffered External 2.0 V
39 FE39 Negative Gain Low Byte Differential 1x Buffered External 2.0 V

PS022825-0908
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DBGACK Debug Acknowledge

This bit enables the debug acknowledge fealttithis bit is set to 1, the OCD sends a
Debug Acknowledge charactersfy) to the host when a Breakpoint occurs.

0 = Debug Acknowledge is disabled.

1 = Debug Acknowledge is enabled.

Reserved Must be 0.

RST Reset

Setting this bit to 1 resetsetz8F04xA family deice. The device ges through a normal
Power-On Reset sequence with the exceptiahttte On-Chip Debugger is not reset. This
bit is automatically cleared to O at the end of reset.

0 = No effect.

1 = Reset the Flash Read Protect Option Bit device.

OCD Status Register

The OCD Status register reports status infram about the current state of the debugger
and the system.

Table 107. OCD Status Register (OCDSTAT)

BITS 7 6 5 2 0
FIELD DBG HALT | FRPENB Reserved

RESET 0 0 0 0 0
R/W R R R R R

PS022825-0908

DBG Debug Status
0 = NORMAL mode
1 = DEBUG mode

HALT HALT Mode
0 = Not in HALT mode
1 = In HALT mode

FRPENB Flash Read Protect Option Bit Enable
0 = FRP bit enabled, that allowlgsabling of many OCD commands
1 = FRP bit has no effect

Reserved Must be 0

On-Chip Debugger
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Clock Source

Characteristics

Required Setup

Internal Precision

RC Oscillator

32.8 kHz or 5.53 MHz
High accuracy
No external components required

Unlock and write Oscillator Control
Register (OSCCTL) to enable and
select oscillator at either 5.53 MHz or
32.8 kHz

External Crystal

/ 32 kHz to 20 MHz

Configure Flash option bits for correct

Resonator Very high accuracy (dependent on external oscillator mode
crystal or resonator used) Unlock and write OSCCTL to enable
Requires external components crystal oscillator, wait for it to stabilize
and select as system clock (if the
XTLDIS option bit has been de-
asserted, no waiting is required)
External RC 32 kHz to 4 MHz Configure Flash option bits for correct
Oscillator Accuracy dependent on external external oscillator mode

components Unlock and write OSCCTL to enable
crystal oscillator and select as system
clock
External Clock 0 to 20 MHz Write GPIO registers to configure PB3
Drive Accuracy dependent on external clock  pin for external clock function
source Unlock and write OSCCTL to select

external system clock
Apply external clock signal to GPIO

Internal Watchd
Timer Oscillator

10 kHz nominal

Low accuracy; no external components
required

Very low power consumption

09

Enable WDT if not enabled and wait
until WDT Oscillator is operating.
Unlock and write Oscillator Control
Register (OSCCTL) to enable and
select oscillator

A Caution

PS022825-0908

. Unintentional accesses to the oscillator control register can actually stop the chip by
switching to a non-functioning oscillator. To prevent this condition, the oscillator con-
trol block employs a register unlocking/locking scheme.

OSC Control Register Unlocking/Locking

To write the oscillator control register, unloit by making two writes to the OSCCTL
register with the values7H followed by1su. A third write to the OSCCTL register
changes the value of the actual register andnetihe register to a locked state. Any other
sequence of oscillator control register writes no effect. The values written to unlock
the register must be ordered correctly, butratenecessarily consecutive. It is possible to
write to or read from other registesgthin the unlockim/locking operation.

Oscillator Control
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WDFEN Watchdog Timer Oscillator Failure Detection Enable
1 = Failure detection of Watdbg Timer oscillator is enabled
0 = Failure detection of Watdbhg Timer oscillator is disabled

SCKSEL System Clock Oscillator Select

000 = Internal precision oscillator functions as system clock at 5.53 MHz
001 = Internal precision oscillator functions as system clock at 32 kHz
010 = Crystal oscillator or external RiScillator functions as system clock
011 = Watchdog Timer oscillator functions as system

100 = External clock signal on PB3 functions as system clock

101 = Reserved

110 = Reserved

111 = Reserved

Oscillator Control
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3,2
7 fPusH
IM

Upper Nibble (Hex)

3.3
CPC
ri,r2

3.4
CPC
r1,Ir2

43
CPC
R2,R1

44
CPC
IR2,R1

43
CPC
R1,IM

44
CPC
IR1,IM

5.3
CPCX
ER2,ER1

5.3
CPCX
IM,ER1

3.2
C | SRL
R1

33
SRL
IR1

5,4
LDWX
ER2,ER1
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Figure 32. Second Opcode Map after 1FH
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On-Chip Peripheral AC and DC Electrical Characteristics

Table 131. Power-On Reset and Voltage Brownout Electrical Characteristics and Timing

Tp=-40 Cto+105 C

Symbol Parameter Minimum Typical * Maximum Units Conditions
VPOR Power-On Reset 2.20 2.45 2.70 Vv VDD = VPOR
Voltage Threshold
Vyveo Voltage Brownout Reset 2.15 2.40 2.65 vV Vpp =Vyro
Voltage Threshold
VpoR 10 Vygo hysteresis 50 75 mV
Starting Vpp voltage to V gg \Y,
ensure valid Power-On
Reset.
TANA Power-On Reset Analog 70 S V pp>Vpor: Tpor Digital
Delay Reset delay follows Tana
TpoRr Power-On Reset Digital 16 S 66 Internal Precision
Delay Oscillator cycles + IPO
startup time (T \posT)
TpoRr Power-On Reset Digital 1 ms 5000 Internal Precision
Delay Oscillator cycles
TsMmr Stop Mode Recovery 16 s 66 Internal Precision
with crystal oscillator Oscillator cycles
disabled
Tsvr Stop Mode Recovery 1 ms 5000 Internal Precision
with crystal oscillator Oscillator cycles
enabled
Tveo Voltage Brownout Pulse 10 s  Period of time in which V pp
Rejection Period < Vypgo Without generating
a Reset.
Travp  Time for Vpp to 0.10 100 ms
transition from Vgg to
VpoRr to ensure valid
Reset
Tswp Stop Mode Recovery pin 20 ns For any SMR pin or for the

pulse rejection period

Reset pin when it is
asserted in STOP mode.

1Dpata in the typical column is from characterization at 3.3 V and 30 C. These values are provided for design guidance
only and are not tested in production.

PS022825-0908
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Table 134. Non-Volatile Data Storage

Vpp=27V1t03.6V
Tp=-40 Cto+105 C

Parameter Minimum Typical Maximum Units Notes

NVDS Byte Read Time 34 519 s  With system clock at 20 MHz
NVDS Byte Program Time 0.171 39.7 ms  With system clock at 20 MHz
Data Retention 100 years 25 C

Endurance 160,000 cycles Cumu lative write cycles for

entire memory

Table 135. Analog-to-Digital Converter Electrical Characteristics and Timing

VDD =3.0Vto3.6V
Tpo=0 Cto+70 C
(unless otherwise stated)

Symbol Parameter Minimum Typical Maximum Units Conditions
Resolution 10 bits
Differential Nonlinearity -1.0 1.0 LSB 3 External VeRep = 2.0V,
(DNL) Rg < 3.0 kQ
Integral Nonlinearity (INL) -3.0 3.0 LSB 3 External VeRep = 2.0V,
Rg < 3.0 kQ
Offset Error with Calibration +1 LSB3
Absolute Accuracy with +3 LSB3
Calibration
VREF Internal Reference Voltage 1.0 11 1.2 \Y, REFSEL=01
2.0 2.2 2.4 REFSEL=10
VREF Internal Reference +1.0 %  Temperature variation
Variation with Temperature with Vpp = 3.0
VREF Internal Reference Voltage +0.5 %  Supply voltage variation
Variation with Vpp with T, =30 C
Rrerout Reference Buffer Output 850 Q  When the internal
Impedance reference is buffered and

driven out to the VREF
pin (REFOUT =1)

PS022825-0908 Electrical Characteristics



Z8 Encore! XP Tl FO82A Series
Product Specification

235

TCLK ! ' |

e

System
Clock

Port Pin
Input Value

|
Port Value
Changesto 0

Port Input Data
Register Latch

0 Latched |\
|

Into Port Input —— >,
Data Register

Port Input Data Register

Port Input Data Value 0 Read
Read on Data Bus -~ by eZ8
Figure 34. Port Input Sample Timing
Table 139. GPIO Port Input Timing
Delay (ns)
Parameter Abbreviation Minimum Maximum
Ts port  PortInput Transition to XIN Rise Setup Time 5
(Not pictured)
T porT  XIN Rise to Port Input Transition Hold Time 0
(Not pictured)
TsMvr GPIO Port Pin Pulse Width to ensure Stop Mode lus
Recovery

(for GPIO Port Pins enabled as SMR sources)

PS022825-0908

Electrical Characteristics



register 201
ADC control (ADCCTL) 130, 132
ADC data high byte (ADCDH) 132
ADC data low bits (ADCDL) 133
flash control (FCTL) 149, 155, 156
flash high and low byte (FFREQH and
FREEQL) 152
flash page select (FPS) 150, 151
flash status (FSTAT) 150
GPIO port A-H address (PxADDR) 46
GPIO port A-H alternate function sub-regis-
ters 48
GPIO port A-H control address (PxCTL) 47
GPIO port A-H data direction sub-registers
47
OCD control 184
OCD status 185
UARTX baud rate high byte (UxBRH) 114
UARTX baud rate low byte (UXxBRL) 114
UARTXx Control 0 (UxCTLO) 108, 114
UARTX control 1 (UxCTL1) 109
UARTX receive data (UXRXD) 113
UARTX status 0 (UXSTATO) 111
UARTX status 1 (UXSTAT1) 112
UARTX transmit data (UxTXD) 113
Watchdog Timer control (WDTCTL) 31, 94,
136, 190
Watchdog Timer reload high byte (WDTH)
95
Watchdog Timer reload low byte (WDTL)
95
Watchdog Timer reload upper byte (WD-
TU) 95

register file 15

register pair 201

register pointer 202

reset
and stop mode characteristics 24
and Stop Mode Recovery 23
carry flag 204
sources 25

RET 206

return 206

RL 206

PS022825-0908
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RLC 206

rotate and shift instuctions 206
rotate left 206

rotate left through carry 206
rotate right 206

rotate right through carry 206
RP 202

RR 201, 206

rr 201

RRC 206

S

SBC 203
SCF 204, 205
second opcode map after 1FH 219
set carry flag 204, 205
set register pointer 205
shift right arithmatic 207
shift right logical 207
signal descriptions 11
single-shot conversion (ADC) 123
software trap 206
source operand 202
SP 202
SRA 207
src 202
SRL 207
SRP 205
stack pointer 202
STOP 205
STOP mode 33
stop mode 205
Stop Mode Recovery
sources 28
using a GPIO port pin transition 29
using Watchdog Timer time-out 29
stop mode recovery
sources 30
using a GPIO port pin transition 30
SUB 203
subtract 203
subtract - extended addressing 203
subtract with carry 203

Index



subtract with carry - extended addressing 203
SUBX 203

SWAP 207

swap nibbles 207

symbols, additional 202

T

TCM 204
TCMX 204
Technical Support 271
test complement under mask 204
test complement under mask - extended ad-
dressing 204
test under mask 204
test under mask - extended addressing 204
timer signals 11
timers 69
architecture 69
block diagram 70
CAPTURE mode 77, 78, 85, 86
CAPTURE/COMPARE mode 81, 85
COMPARE mode 79, 85
CONTINUOUS mode 71, 84
COUNTER mode 72, 73
COUNTER modes 84
GATED mode 80, 85
ONE-SHOT mode 70, 84
operating mode 70
PWM mode 74, 76, 85
reading the timer count values 82
reload high and low byte registers 87
timer control register definitions 83
timer output signal operation 82
timers 0-3
control registers 83, 84
high and low byte registers 87, 88
T™ 204
TMX 204
transmit
IrDA data 118
transmitting UART data-polled method 99
transmitting UART dat-interrupt-driven method
100
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TRAP 206

U

UART 7
architecture 97
baud rate generator 107
baud rates table 115
control register definitions 108
controller signals 11
data format 98
interrupts 105
multiprocessor mode 103
receiving data using interrupt-driven meth-
od 102
receiving data using the polled method 101
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