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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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AT89C5131A-L

4338A–USB–08/04

Block Diagram

Notes: 1. Alternate function of Port 1
2. Alternate function of Port 3
3. Alternate function of Port 4 
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Pinout Description

Pinout

Figure 1.  AT89C5131A-L 52-pin PLCC Pinout
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AT89C5131A-L
Figure 2.  AT89C5131A-L 64-pin VQFP Pinout
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Figure 3.  AT89C5131A-L 48-pin MLF Pinout

The MLF48 package does not allow external memory acces through P0/P2 ports (exter-
nal code execution or external XRAM access).

P0 and P2 ports are output only ports for MLF48 package.

Figure 4.  AT89C5131A-L 28-pin SO Pinout
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AT89C5131A-L
Signals All the AT89C5131A-L signals are detailed by functionality on Table 1 through Table 12.
Table 1.  Keypad Interface Signal Description

Table 2.  Programmable Counter Array Signal Description

Table 3.  Serial I/O Signal Description

Signal 
Name Type Description

Alternate 
Function

KIN[7:0) I
Keypad Input Lines
Holding one of these pins high or low for 24 oscillator periods triggers a 
keypad interrupt if enabled. Held line is reported in the KBCON register.

P1[7:0]

Signal 
Name Type Description

Alternate 
Function

ECI I External Clock Input P1.2

CEX[4:0] I/O

Capture External Input

Compare External Output

P1.3

P1.4

P1.5

P1.6

P1.7

Signal 
Name Type Description

Alternate 
Function

RxD I
Serial Input

The serial input is P3.0 after reset, but it can also be configured to P4.0 by 
software. 

P3.0

TxD O
Serial Output
The serial output is P3.1 after reset, but it can also be configured to P4.1 by 
software.

P3.1

Table 4.  Timer 0, Timer 1 and Timer 2 Signal Description 

Signal 
Name Type Description

Alternate 
Function

INT0 I

Timer 0 Gate Input
INT0 serves as external run control for timer 0, when selected by GATE0 
bit in TCON register.

External Interrupt 0
INT0 input set IE0 in the TCON register. If bit IT0 in this register is set, bits 
IE0 are set by a falling edge on INT0. If bit IT0 is cleared, bits IE0 is set by 
a low level on INT0.

P3.2

INT1 I

Timer 1 Gate Input
INT1 serves as external run control for Timer 1, when selected by GATE1 
bit in TCON register.

External Interrupt 1
INT1 input set IE1 in the TCON register. If bit IT1 in this register is set, bits 
IE1 are set by a falling edge on INT1. If bit IT1 is cleared, bits IE1 is set by 
a low level on INT1.

P3.3
7
4338A–USB–08/04



AT89C5131A-L
VREF O

USB pull-up Controlled Output

VREF is used to control the USB D+ 1.5 kΩ pull up.

The Vref output is in high impedance when the bit DETACH is set in the 
USBCON register.

-

Table 12.  Power Signal Description  (Continued)

Signal 
Name Type Description

Alternate 
Function
11
4338A–USB–08/04



13

AT89C5131A-L

4338A–USB–08/04

Typical Application

The following figure represents the typical wiring schematic.

Figure 5.  Typical Application
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AT89C5131A-L
USB DC Parameters

Symbol Parameter Min Typ Max Unit

VREF USB Reference Voltage 3.0 3.6 V

VIH Input High Voltage for D+ and D- (Driven) 2.0 V

VIHZ Input High Voltage for D+ and D- (Floating) 2.7 3.6 V

VIL Input Low Voltage for D+ and D- 0.8 V

VOH Output High Voltage for D+ and D- 2.8 3.6 V

VOL Output Low Voltage for D+ and D- 0.0 0.3 V

14

23

1 - VBUS
2 - D -
3 - D +
4 - GND

USB “B”
Receptacle

VREF

D +

D -

R

Rpad

Rpad

R = 1.5 kΩ
Rpad = 27Ω
17
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AT89C5131A-L
Table 15.  AC Parameters for a Fix Clock (F = 40 MHz)

Table 16.  AC Parameters for a Variable Clock

Symbol Min Max Units

T 25 ns

TLHLL 40 ns

TAVLL 10 ns

TLLAX 10 ns

TLLIV 70 ns

TLLPL 15 ns

TPLPH 55 ns

TPLIV 35 ns

TPXIX 0 ns

TPXIZ 18 ns

TAVIV 85 ns

TPLAZ 10 ns

Symbol Type
Standard 

Clock X2 Clock X Parameter Units

TLHLL Min 2 T - x T - x 10 ns

TAVLL Min T - x 0.5 T - x 15 ns

TLLAX Min T - x 0.5 T - x 15 ns

TLLIV Max 4 T - x 2 T - x 30 ns

TLLPL Min T - x 0.5 T - x 10 ns

TPLPH Min 3 T - x 1.5 T - x 20 ns

TPLIV Max 3 T - x 1.5 T - x 40 ns

TPXIX Min x x 0 ns

TPXIZ Max T - x 0.5 T - x 7 ns

TAVIV Max 5 T - x 2.5 T - x 40 ns

TPLAZ Max x x 10 ns
19
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External Program Memory Read Cycle

External Data Memory 
Characteristics

Table 17.  Symbol Description

TPLIV
TPLAZ

ALE

PSEN

PORT 0

PORT 2

A0-A7A0-A7 INSTR ININSTR IN INSTR IN

ADDRESS
OR SFR-P2 ADDRESS A8-A15ADDRESS A8-A15

12 TCLCL

TAVIV

TLHLL

TAVLL

TLLIV

TLLPL

TPLPH

TPXAV

TPXIX

TPXIZ
TLLAX

Symbol Parameter

TRLRH RD Pulse Width

TWLWH WR Pulse Width

TRLDV RD to Valid Data In

TRHDX Data Hold After RD

TRHDZ Data Float After RD

TLLDV ALE to Valid Data In

TAVDV Address to Valid Data In

TLLWL ALE to WR or RD

TAVWL Address to WR or RD

TQVWX Data Valid to WR Transition

TQVWH Data set-up to WR High

TWHQX Data Hold After WR

TRLAZ RD Low to Address Float

TWHLH RD or WR High to ALE high
20 AT89C5131A-L
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AT89C5131A-L
Table 18.  AC Parameters for a Variable Clock (F = 40 MHz)

Symbol Min Max Units

TRLRH 130 ns

TWLWH 130 ns

TRLDV 100 ns

TRHDX 0 ns

TRHDZ 30 ns

TLLDV 160 ns

TAVDV 165 ns

TLLWL 50 100 ns

TAVWL 75 ns

TQVWX 10 ns

TQVWH 160 ns

TWHQX 15 ns

TRLAZ 0 ns

TWHLH 10 40 ns
21
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Table 19.  AC Parameters for a Variable Clock

External Data Memory Write 
Cycle

Symbol Type
Standard 

Clock X2 Clock X Parameter Units

TRLRH Min 6 T - x 3 T - x 20 ns

TWLWH Min 6 T - x 3 T - x 20 ns

TRLDV Max 5 T - x 2.5 T - x 25 ns

TRHDX Min x x 0 ns

TRHDZ Max 2 T - x T - x 20 ns

TLLDV Max 8 T - x 4T -x 40 ns

TAVDV Max 9 T - x 4.5 T - x 60 ns

TLLWL Min 3 T - x 1.5 T - x 25 ns

TLLWL Max 3 T + x 1.5 T + x 25 ns

TAVWL Min 4 T - x 2 T - x 25 ns

TQVWX Min T - x 0.5 T - x 15 ns

TQVWH Min 7 T - x 3.5 T - x 25 ns

TWHQX Min T - x 0.5 T - x 10 ns

TRLAZ Max x x 0 ns

TWHLH Min T - x 0.5 T - x 15 ns

TWHLH Max T + x 0.5 T + x 15 ns

TQVWHTLLAX

ALE

PSEN

WR

PORT 0

PORT 2

A0-A7 DATA OUT

ADDRESS
OR SFR-P2

TAVWL

TLLWL

TQVWX

ADDRESS A8-A15 OR SFR P2

TWHQX

TWHLH

TWLWH
22 AT89C5131A-L
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AT89C5131A-L
External Data Memory Read Cycle

Serial Port Timing - Shift 
Register Mode

Table 20.  Symbol Description (F = 40 MHz)

Table 21.  AC Parameters for a Fix Clock (F = 40 MHz)

Table 22.  AC Parameters for a Variable Clock

ALE

PSEN

RD

PORT 0

PORT 2

A0-A7 DATA IN

ADDRESS
OR SFR-P2

TAVWL

TLLWL

TRLAZ

ADDRESS A8-A15 OR SFR P2

TRHDZ

TWHLH

TRLRH

TLLDV

TRHDXTLLAX

TAVDV

Symbol Parameter

TXLXL Serial port clock cycle time

TQVHX Output data set-up to clock rising edge

TXHQX Output data hold after clock rising edge

TXHDX Input data hold after clock rising edge

TXHDV Clock rising edge to input data valid

Symbol Min Max Units

TXLXL 300 ns

TQVHX 200 ns

TXHQX 30 ns

TXHDX 0 ns

TXHDV 117 ns

Symbol Type
Standard 

Clock X2 Clock
X Parameter 
for -M Range Units

TXLXL Min 12 T 6 T ns

TQVHX Min 10 T - x 5 T - x 50 ns

TXHQX Min 2 T - x T - x 20 ns

TXHDX Min x x 0 ns

TXHDV Max 10 T - x 5 T- x 133 ns
23
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Shift Register Timing Waveform

External Clock Drive 
Characteristics (XTAL1)

Table 23.  AC Parameters

External Clock Drive 
Waveforms

AC Testing Input/Output 
Waveforms

AC inputs during testing are driven at VCC - 0.5 for a logic “1” and 0.45V for a logic “0”.
Timing measurement are made at VIH min for a logic “1” and VIL max for a logic “0”.

Float Waveforms

VALID VALID VALID VALID VALIDVALIDINPUT DATA VALID

0 1 2 3 4 5 6 87

ALE

CLOCK

OUTPUT DATA

WRITE to SBUF

CLEAR RI

TXLXL

TQVXH
TXHQX

TXHDV
TXHDX SET TI

SET RI

INSTRUCTION

0 1 2 3 4 5 6 7

VALID

Symbol Parameter Min Max Units

TCLCL Oscillator Period 25 ns

TCHCX High Time 5 ns

TCLCX Low Time 5 ns

TCLCH Rise Time 5 ns

TCHCL Fall Time 5 ns

TCHCX/TCLCX Cyclic ratio in X2 mode 40 60 %

VCC-0.5V

0.45V

0.7VCC

0.2VCC-0.1

TCHCL TCLCX

TCLCL

TCLCH

TCHCX

INPUT/OUTPUT 0.2 VCC + 0.9

0.2 VCC - 0.1

VCC -0.5V

0.45V

FLOAT

VOH - 0.1 V

VOL + 0.1 V

VLOAD
VLOAD + 0.1 V

VLOAD - 0.1 V
24 AT89C5131A-L
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AT89C5131A-L
For timing purposes as 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.
25
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AT89C5131A-L
Flash Memory Table 24.  Timing Symbol Definitions

Table 25.  Memory AC Timing
VDD = 3.3V ± 10%, TA = -40 to +85°C

Figure 10.  Flash Memory - ISP Waveforms

Figure 11.  Flash Memory - Internal Busy Waveforms

Signals Conditions

S (Hardware 
Condition)

PSEN, EA L Low

R RST V Valid

B FBUSY Flag X No Longer Valid

Symbol Parameter Min Typ Max Unit

TSVRL Input PSEN Valid to RST Edge 50 ns

TRLSX Input PSEN Hold after RST Edge 50 ns

TBHBL Flash Internal Busy (Programming) Time 10 ms

RST

T
SVRL

PSEN1

T
RLSX

FBUSY bit
T
BHBL
27
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Packaging Information

64-lead VQFP
30 AT89C5131A-L
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48-lead MLF
32 AT89C5131A-L
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AT89C5131A-L
28-lead SO
33
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