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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Connectivity EBI/EMI, UART/USART

Peripherals POR, PWM, WDT
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Program Memory Size -

Program Memory Type ROMless

EEPROM Size -

RAM Size 256 x 8

Voltage - Supply (Vcc/Vdd) 4.5V ~ 5.5V

Data Converters A/D 12x8b

Oscillator Type External

Operating Temperature 0°C ~ 70°C (TA)

Mounting Type Surface Mount

Package / Case 84-LCC (J-Lead)

Supplier Device Package -
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Pin Configuration
(P-LCC-84)
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Pin Definitions and Functions (cont’d)

Symbol Pin Number I/O *) Function

P-LCC-84 P-MQFP-100-2

PSEN 49 22 O The Program Store Enable
output is a control signal that enables
the external program memory to the
bus during external fetch operations. It
is activated every six oscillator periodes
except during external data memory
accesses. Remains high during internal
pro-gram execution.

ALE 50 23 O The Address Latch Enable
output is used for latching the address
into external memory during normal
operation. It is activated every six
oscillator periodes except during an
external data memory access

EA 51 24 I External Access Enable
When held at high level, instructions
are fetched from the internal ROM
when the PC is less than 8192. When
held at low level, the SAB 80C517
fetches all instructions from external
program memory. For the SAB 80C537
this pin must be tied low

P0.0 - P0.7 52 - 59 26 - 27,
30 - 35

I/O Port 0
is an 8-bit open-drain bidirectional I/O
port. Port 0 pins that have 1 s written to
them float, and in that state can be
used as high-impedance inputs. Port 0
is also the multiplexed low-order
address and data bus during accesses
to external program or data memory. In
this application it uses strong internal
pull-up resistors when issuing 1 s.
Port 0 also outputs the code bytes
during program verification in the
SAB 83C517. External pull-up resistors
are required during program
verification.

* I = Input
O = Output
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Special Function Registers

All registers, except the program counter and the four general purpose register banks, reside
in the special function register area. The 81 special function registers include arithmetic
registers, pointers, and registers that provide an interface between the CPU and the on-chip
peripherals. There are also 128 directly addressable bits within the SFR area. The special
function registers are listed in table 1 . In this table they are organized in groups which refer to
the functional blocks of the SAB 80C517. Block names and symbols are listed in alphabetical
order.

Table 1
Special Function Register

Address Register Name Register Contents
after Reset

CPU ACC
B
DPH
DPL
DPSEL
PSW
SP

Accumulator
B-Register
Data Pointer, High Byte
Data Pointer, Low Byte
Data Pointer Select Register
Program Status Word Register
Stack Pointer

0E0H
1)

0F0H
1)

83H
82H
92H
0D0H

1)

81H

00H
00H
00H
00H
XXXX.X000B

 3)

00H
07H

A/D-
Converter

ADCON0
ADCON1
ADDAT
DAPR

A/D Converter Control Register 0
A/D Converter Control Register 1
A/D Converter Data Register
D/AConverter Program Register

0D8H
 1)

0DCH

0D9H
0DAH

00H
XXXX.0000B

 3)

00H
00H

Interrupt
System

IEN0
CTCON 2)

IEN1
IEN2
IP0
IP1
IRCON
TCON 2)

T2CON 2)

Interrupt Enable Register 0
Com. Timer Control Register
Interrupt Enable Register 1
Interrupt Enable Register 2
Interrupt Priority Register 0
Interrupt Priority Register 1
Interrupt Request Control Register
Timer Control Register
Timer 2 Control Register

0A8H
1)

0E1H
0B8H

1)

9AH
0A9H
0B9H
0C0H

1)

88H
1)

0C8H

00H
0XXX.0000B
00H
XXXX.00X0B

3)

00H
XX00 0000B
00H
00H
00H

1) Bit-addressable special function registers
2) This special function register is listed repeatedly since some bits of it also belong to other functional blocks.
3) X means that the value is indeterminate and the location is reserved
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Table 1
Special Function Register  (cont’d)

Address Register Name Register Contents
after Reset

Ports P0
P1
P2
P3
P4
P5
P6
P7
P8

Port 0
Port 1
Port 2
Port 3
Port 4
Port 5
Port 6,
Port 7, Analog/Digital Input
Port 8, Analog/Digital Input, 4-bit

80H
1)

90H
1)

0A0H
1)

0B0H
1)

0E8H
1)

0F8H
1)

0FAH
0DBH
0DDH

FFH
FFH
FFH
FFH
FFH
FFH
FFH
XXH

 3)

XXH
3)

Pow.Sav.
Modes

PCON Power Control Register 87H 00H

Serial
Channels

ADCON0 2)

PCON 2)

S0BUF
S0CON
S0RELL 4)

S0RELH 4)

S1BUF
S1CON
S1REL

S1RELH 4)

A/D Converter Control Reg.
Power Control Register
Serial Channel 0 Buffer Reg.
Serial Channel 0 Control Reg .
Serial Channel 0, Reload Reg.,
low byte
Serial Channel 0, Reload Reg.,
high byte
Serial Channel 1 Buffer Reg.,
Serial Channel 1 Control Reg.
Serial Channel 1 Reload Reg.,
low byte
Serial Channel 1, Reload Reg.,
high byte

0D8H
1)

87H
99H
98H

1)

0AAH

0BAH

9CH
9BH
9DH

0BBH

00H
00H
XXH

3)

00H
0D9H

XXXX.XX11B
3)

0XXH
3)

0X00.000B
3)

00H

XXXX.XX11B
3)

Timer 0/
Timer 1

TCON
TH0
TH1
TL0
TL1
TMOD

Timer Control Register
Timer 0, High Byte
Timer 1, High Byte
Timer 0, Low Byte
Timer 1, Low Byte
Timer Mode Register

88H
1)

8CH
8DH
8AH
8BH
89H

00H
00H
00H
00H
00H
00H

Watchdog IEN0 2)

IEN1 2)

IP0 2)

IP1 2)

WDTREL

Interrupt Enable Register 0
Interrupt Enable Register 1
Interrupt Priority Register 0
Interrupt Priority Register 1
Watchdog Timer Reload Reg.

0A8H
1)

0B8H
1)

0A9H
0B9H
86H

00H
00H
00H
XX00.0000B

3)

00H

1) Bit-addressable special function registers.
2) This special function register is listed repeatedly since some bits of it also belong to other functional blocks.
3) X means that the value is indeterminate and the location is reserved.
4) These registers are available in the CA step and later steps.
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Compare/Capture Unit (CCU)

The compare capture unit is a complex timer/register array for applications that require high
speed I/O, pulse width modulation and more timer/counter capabilities. The CCU contains

– one 16-bit timer/counter (timer 2)  with 2-bit prescaler, reload capability and a max. clock
frequency of fOSC /12 (1 MHz with a 12 MHz crystal).

– one 16-bit timer (compare timer)  with 8-bit prescaler, reload capability and a max. clock
frequency of fOSC/2 (6 MHz with a 12 MHz crystal).

– thirteen 16-bit compare registers.

– five of which can be used as 16-bit capture registers.

– up to 21 output lines controlled by the CCU.

– seven interrupts which can be generated by CCU-events.

Figure 5  shows a block diagram of the CCU. Eight compare registers (CM0 to CM7) can
individually be assigned to either timer 2 or the compare timer. Diagrams of the two timers are
shown in figures 6 and 7 . The four compare/capture registers and the compare/reload/capture
register are always connected to timer 2. Dependent on the register type and the assigned
timer two compare modes can be selected. Table 3  illustrates possible combinations and the
corresponding output lines.

Table 3
CCU Configuration

Assigned Timer Compare Register Compare Output at Possible Modes

Timer 2 CRCH/CRCL
CC1H/CC1L
CC2H/CC2L
CC3H/CC3L
CC4H/CC4L

CC4H/CC4L
:

CC4H/CC4L

CM0H/CM0L
:

CM7H/CM7L

P1.0/INT3/CC0
P1.0/INT4/CC1
P1.0/INT5/CC2
P1.0/INT6/CC3
P1.0/INT2/CC4

P5.0/CCM0
:

P5.7/CCM7

P4.0/CM0
:

P4.7/CM7

Comp. mode 0, 1 + Reload
Comp. mode 0, 1
Comp. mode 0, 1
Comp. mode 0, 1
Comp. mode 0, 1

Comp. mode 1
:

Comp. mode 1

Comp. mode 1
:

Comp. mode 1

Compare timer CM0H/CM0L

:
:

CM7H/CM7L

P4.0/CM0

:
:

P4.7/CM7

Comp. mode 0
(with add. latches)

:
:

Comp. mode 0
(with shadow latches)
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Notes  for pages 44, 45 and  46:

1) Capacitive loading on ports 0 and 2 may cause spurious noise pulses to be superimposed
on the VOL of ALE and ports 1, 3, 4, 5 and 6. The noise is due to external bus capacitance
discharging into the port 0 and port 2 pins when these pins make 1-to-0 transitions during
bus operation.
In the worst case (capacitive loading > 100 pF), the noise pulse on ALE line may exceed
0.8 V. In such cases it may be desirable to qualify ALE with a schmitt-trigger, or use an
address latch with a schmitt-  trigger strobe input.

2) Capacitive loading on ports 0 and 2 may cause the VOH on ALE and PSEN to momentarily
fall below the 0.9 VCC specification when the address lines are stabilizing.

3) Power down IPD is measured with all output pins disconnected;
EA = RESET = VCC; Port 0 = Port 7 = Port 8 = VCC; XTAL1 = N.C.; XTAL2 = VSS;
VAGND= N.C.; VAREF = VCC; PE/SWD = OWE = VSS.

4) ICC (active mode) is measured with all output pins disconnected; XTAL2 driven with clock
signal according to the figure below; XTAL1 = N.C.;
EA = OWE = PE/SWD = VCC; Port 0 = Port 7 = Port 8 = VCC;
RESET = VSS. ICC would be slightly higher if a crystal oscillator is used.

5) ICC (idle mode,) is measured with all output pins disconnected and with all peripherals
disabled; XTAL2 driven with clock signal according to the figure below; XTAL1 = N.C.;
RESET = OWE = VCC; Port 0 = Port 7 = Port 8 = VCC; EA = PE/SWD = VSS.
ICC (slow down mode) is measured with all output pins disconnected and with all peripherals
disabled;    XTAL2 driven with clock signal according to the figure below; XTAL = N.C.;
Port 7 = Port 8 = VCC; EA = PE/SWD = VSS.

6) I CC (max.) at other frequencies is given by: active mode: I CC max = 3.1 * fOSC  + 3.0
idle mode: ICC max = 1.0 * fOSC  + 3.0
Where fOSC is the oscillator frequency in MHz. ICC values are given in mA and measured at
VCC = 5 V (see also notes 4 and 5 ).

7) The output impedance of the analog source must be low enough to assure full loading of the
sample capacitance (CI) during load time (TL). After charging of the internal capacitance (CI)
in the load time (TL) the analog input must be held constant for the rest of the sample time
(TS).

8) The differential impedance RD of the analog reference voltage source must be less than
1 kW at reference supply voltage.

9) Exceeding the limit values at one or more input channels will cause additional current which
is sinked sourced at these channels. This may also affect the accuracy of other channels
which are operated within the specification.

10) Only valid for not selected analog inputs.

11) No missing code.
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AC Characteristics (cont’d)

Parameter Symbol Limit Values Unit

12 MHz Clock Variable Clock
1/t CLCL = 3.5 MHz to 12 MHz

min max. min. max.

External Data Memory Characteristics

RD pulse width tRLRH 400 – 6 tCLCL – 100 – ns

WR pulse width tWLWH 400 – 6 tCLCL – 100 – ns

Address hold after ALE tLLAX2 132 – 2 tCLCL – 30 – ns

RD to valid instr in tRLDV – 252 – 5 tCLCL – 165 ns

Data hold after RD tRHDX 0 – 0 – ns

Data float after RD tRHDZ – 97 – 2 tCLCL – 70 ns

ALE to valid data in tLLDV – 517 – 8 tCLCL – 150 ns

Address to valid data in tAVDV – 585 – 9 tCLCL – 165 ns

ALE to WR or RD tLLWL 200 300 3 tCLCL – 50 3 tCLCL + 50 ns

WR or RD high to ALE
high

tWHLH 43 123 tCLCL – 40 tCLCL +40 ns

Address valid to WR tAVWL 203 – 4 tCLCL – 130 – ns

Data valid to WR
transition

tQVWX 33 – tCLCL – 50 – ns

Data setup before WR tQVWX 433 – 7 tCLCL – 150 – ns

Data hold after WR tWHQX 33 – tCLCL – 50 – ns

Address float after RD tRLAZ – 0 – 0 ns
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AC Characteristics
V CC = 5 V – 10 %; V SS = 0 V

T A =      0 to 70  oC  for the SAB 80C517-16/83C537-16
T A = – 40 to 85  oC  for the SAB 80C517-16/83C537-16-T40/85

(CL for port 0, ALE and PSEN outputs = 100pF; CL for all outputs = 80 pF)

Parameter Symbol Limit Values Unit

16 MHz Clock Variable Clock
1/t CLCL = 3.5 MHz to 16 MHz

min max. min. max.

Program Memory Characteristics

ALE pulse width tLHLL 85 – 2 tCLCL – 40 – ns

Address setup to ALE tAVLL 33 – tCLCL – 30 – ns

Address hold after ALE tLLAX 28 – tCLCL – 35 – ns

ALE to valid instr. in tLLIV – 150 – 4tCLCL– 100 ns

ALE to PSEN tLLPL 38 – tCLCL – 25 – ns

PSEN pulse width tPLPH 153 – 3 tCLCL – 35 – ns

PSEN to valid instr. in tPLIV – 88 – 3tCLCL – 100 ns

Input instruction hold
after PSEN

tPXIX 0 – 0 – ns

Input instruction float *)

after PSEN
tPXIZ – 43 – tCLCL – 20 ns

Address valid after
PSEN *)

tPXAV 55 – tCLCL – 8 – ns

Address to valid instr. in tAVIV – 198 0– 5tCLCL – 115 ns

Address float to PSEN tAZPL 0 – 0 – ns

*) Interfacing the SAB 80C517 to devices with float times up to 55 ns is permissible.
This limited bus contention will not cause any damage to port 0 drivers.



SAB 80C517/80C537

Semiconductor Group 54

Data Memory Write Cycle
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AC Characteristics (cont’d)

AC Characteristics (cont’d)

Parameter Symbol Limit Values Unit

12 MHz Clock Variable Clock
1/t CLCL =3.5  MHz to 12 MHz

min. max. min. max.

System Clock Timing

ALE to CLKOUT tLLSH 543 – 7tCLCL – 40 – ns

CLKOUT high time tSHSL 127 – 2tCLCL – 40 – ns

CLKOUT low time tSLSH 793 – 10tCLCL – 40 – ns

CLKOUT low to ALE
high

tSLLH 43 123 tCLCL – 40  tCLCL + 40 ns

Parameter Symbol Limit Values Unit

16 MHz Clock Variable Clock
1/t CLCL = 3.5 MHz to 16 MHz

min. max. min. max.

System Clock Timing

ALE to CLKOUT tLLSH 398 – 7tCLCL – 40 – ns

CLKOUT high time tSHSL 85 – 2tCLCL – 40 – ns

CLKOUT low time tSLSH 585 – 10tCLCL – 40 – ns

CLKOUT low to ALE
high

tSLLH 23 103 tCLCL – 40  tCLCL + 40 ns
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ROM Verification Characteristics

TA = 25˚C – 5˚C; VCC = 5 V – 10%; VSS = 0 V

ROM Verification

For timing purposes a port pin is no longer floating when a 100 mV change from load voltage occurs and begins
to float when a 100 mV change from the loaded VOH/VOL level occurs. IOL/IOH ‡ – 20 mA.

Parameter Symbol Limit values Unit

min max.

ROM Verification

Address to valid data tAVQV – 48 tCLCL ns

ENABLE to valid data t ELQV – 48 tCLCL ns

Data float after ENABLE tEHQZ 0 48 tCLCL ns

Oscillator frequency 1/tCLCL 4 6 MHz


