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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"

Details

Product Status Active

Core Processor 80C51

Core Size 8-Bit

Speed 48MHz

Connectivity 12C, SPI, UART/USART, USB
Peripherals LED, POR, PWM, WDT
Number of I/O 34

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters

Oscillator Type

Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

32KB (32K x 8)

FLASH

4K x 8

1.25K x 8

3V ~ 3.6V

Internal

-40°C ~ 85°C (TA)
Surface Mount
48-VFQFN Exposed Pad
48-QFN (7x7)
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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
o 0
05 Q@ *
S 0= n
X © 1B < ™ =
Z Z Z Z Z o Z
X x ¥ XX z¥?¢2
< 0 N 93 ¥ X =
a4 X X X o o X X = [ X
O WuWwwaowaoWl O
© Q000 LI L LOOUWEE
SKNoOeWAGSSI®mMA A3
< = "1 Hd NN ANO A A A A
[ W o o I IR o I o M o Iy o Y o IO a WY o B a N A Y
S e s e e e e e e Y e Y e e s I s
76 5 4 3 2 1 525150494847
P4.1/SDA []8 46 [JNC
P2.3/A11[]9 45 [1P0.1/AD1
P2.4/A12[]10 44 [JP0.2/AD2
P2.5/A13 []11 43 [JRST
XTAL2 []12 42 [1P0.3/AD3
XTAL1 []13 41 [Jvss
P2.6/A14 []14 PLCC52 40 [JP0.4/AD4
P2.7/A15 []15 39 []P3.7/RD/LED3
VDD []16 38 []P0.5/AD5
AVDD [|17 37 [JP0.6/AD6
NC[]18 36 []P0.7/AD7
Avss []19 35 []P3.6/WR/LED2
P3.0/RxD[] 20 34 []NC
2122 2324 2526 27 28 2930 31 32 33
EDDﬁZ|$JEe‘ESED
3 4 Ao Ejlzw s U
o > S S T
Lo |.:‘ o E
e iz )
@ g
(32}
o
4 AT EOC 5131 A - L s

4338A-USB-08/04



s A\ TSOC5131A-L

Figure 2. AT89C5131A-L 64-pin VQFP Pinout
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Figure 3. AT89C5131A-L 48-pin MLF Pinout
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The MLF48 package does not allow external memory acces through PO/P2 ports (exter-
nal code execution or external XRAM access).

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

Figure 4. AT89C5131A-L 28-pin SO Pinout

P1.5/CEX2/KIN5/MISO[]1 ~ 28 [JP1.4/CEX1/KIN4
P1.6/CEX3/KIN6/SCK[] 2 27 [JP1.3/CEXO/KIN3
P1.7/CEX4/KIN7/MOSI[]3 26 [JP1.2/ECI/KIN2
P4.0/SCL[]4 25 [JP1.1/T2EX/KINL/SS
P4usDAlls  SO28 24 [JP1.0/T2/KINO
XTAL2[]6 23 [JRST
XTAL1[]7 22 [] vss
vDD[]8 21 []P3.7/RD/LED3
avss[]e 20 [] P3-6/WRILED2
pa.orxpl10 19 [] P3.5/T1/LEDL
pLLF [11 18 [] P3.4/T0
D-[]12 17 [] P3.3/INT1/LEDO
D+[]13 16 [] P3-2/INTO
VREF []14 15 [J P3.1/TxD
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Signals All the AT89C5131A-L signals are detailed by functionality on Table 1 through Table 12.
Table 1. Keypad Interface Signal Description
Signal Alternate
Name Type | Description Function

Keypad Input Lines
KIN[7:0) | Holding one of these pins high or low for 24 oscillator periods triggers a P1[7:0]
keypad interrupt if enabled. Held line is reported in the KBCON register.

Table 2. Programmable Counter Array Signal Description

Signal Alternate
Name Type |Description Function
ECI | External Clock Input P1.2

P1.3
Capture External Input
P1.4
CEX[4:0] 110 P1.5
Compare External Output
P1.6
P1.7
Table 3. Serial /0O Signal Description
Signal Alternate
Name Type | Description Function
Serial Input
RxD I The serial input is P3.0 after reset, but it can also be configured to P4.0 by P3.0
software.
Serial Output
TxD O | The serial output is P3.1 after reset, but it can also be configured to P4.1 by P3.1
software.
Table 4. Timer 0, Timer 1 and Timer 2 Signal Description
Signal Alternate
Name Type | Description Function

Timer 0 Gate Input

INTO serves as external run control for timer 0, when selected by GATEO
bit in TCON register.

INTO I External Interrupt O P3.2
INTO input set IEQ in the TCON register. If bit ITO in this register is set, bits
IEO are set by a falling edge on INTO. If bit ITO is cleared, bits IEO is set by
a low level on INTO.

Timer 1 Gate Input

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

INT1 I External Interrupt 1 P3.3
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 INTL.

AIMEL 7
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4338A-USB-08/04

Table 12. Power Signal Description (Continued)

I )

Signal Alternate
Name Type | Description Function
USB pull-up Controlled Output
VREE o VREF is used to control the USB D+ 1.5 kQ pull up. )
The Vref output is in high impedance when the bit DETACH is set in the
USBCON register.
AIMEL 1t
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Typical Application

The following figure represents the typical wiring schematic.

Figure 5. Typical Application
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USB DC Parameters

1-Vpus
2-D-
3-D+
4-GND
R
VREF
3| 2 — D+
USB ‘B’ © Rpad D-
Receptacle
o o0
4 1
R=15kQ
Rpad =27Q
Symbol | Parameter Min Typ Max Unit
Veger | USB Reference Voltage 3.0 3.6 \
Vig Input High Voltage for D+ and D- (Driven) 2.0 \%
Viuz Input High Voltage for D+ and D- (Floating) 2.7 3.6 \%
Vi Input Low Voltage for D+ and D- 0.8 \
Von Output High Voltage for D+ and D- 2.8 3.6 \%
VoL Output Low Voltage for D+ and D- 0.0 0.3 \
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4338A-USB-08/04

Table 15. AC Parameters for a Fix Clock (F = 40 MHz)

Symbol Min Max Units

T 25 ns

Tinie 40 ns

TaviL 10 ns

TiLax 10 ns

LY, 70 ns

Tipe 15 ns

TeLpH 55 ns

Teuv 35 ns

Texix 0 ns

Texiz 18 ns

Taviv 85 ns

Triaz 10 ns

Table 16. AC Parameters for a Variable Clock
Standard
Symbol Type Clock X2 Clock X Parameter Units

Tih Min 2T-x T-x 10 ns
TaviL Min T-X 05T-x 15 ns
Tiax Min T-X 05T-x 15 ns
T Max 4T-Xx 2T-x 30 ns
TuepL Min T-X 05T-x 10 ns
Tolpn Min 3T-x 15T-x 20 ns
Touv Max 3T-Xx 15T-x 40 ns
Toxix Min X X 0 ns
Toxiz Max T-X 05T-x 7 ns
Taviv Max 5T-x 25T-x 40 ns
Toiaz Max X X 10 ns

AIMEL
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External Program Memory Read Cycle

12 TCLCL

v

— Ty —Pe— Ty —»
ALE Tiel

< L

——Tp py —H

PSEN T > > [ Toxay
LLAX < PLIV > > TPXIZ
«TPLAZ Toxx» <

PORTO INSTRIN INSTR IN AQ-A7 INSTR IN
Tavy ——>
PORT 2 ADDRESS
OR SFR-P2 ADDRESS A8-A15 ADDRESS A8-A15
External Data Memory Table 17. Symbol Description

Characteristics
Symbol Parameter

TrirH RD Pulse Width

Twiwh WR Pulse Width

Triov RD to Valid Data In

TRrHDX Data Hold After RD

Trubz Data Float After RD

TiLiov ALE to Valid Data In

Tavov Address to Valid Data In

Tt ALE to WR or RD

Tavwi Address to WR or RD

Tovwx Data Valid to WR Transition

TovwH Data set-up to WR High

TwHox Data Hold After WR

Triaz RD Low to Address Float

Twhin RD or WR High to ALE high

20 /A T 8O C 511371 /A - L s —
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4338A-USB-08/04

Table 18. AC Parameters for a Variable Clock (F = 40 MHz)

Symbol Min Max Units
TRLRH 130 ns
Twiwh 130 ns
Tripv 100 ns
TrHDX 0 ns
TrHDZ 30 ns
Tiov 160 ns
Tavov 165 ns
T 50 100 ns
Tavwi 75 ns
Tovwx 10 ns
Tovwh 160 ns
Twhox 15 ns
Triaz 0 ns
TwHLH 10 40 ns

AIMEL
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Table 19. AC Parameters for a Variable Clock

Standard
Symbol Type Clock X2 Clock X Parameter Units
TrLRH Min 6T-x 3T-x 20 ns
Twiwn Min 6T-x 3T-x 20 ns
Triov Max 5T-x 25T-x 25 ns
TrHDxX Min X X 0 ns
Trupz Max 2T-x T-Xx 20 ns
T ov Max 8T-x 4T -Xx 40 ns
Tavov Max 9T-x 45T-x 60 ns
T Min 3T-x 15T-x 25 ns
T Max 3T+X 15T+x 25 ns
TavwiL Min 4T-X 2T-x 25 ns
Tovwx Min T-x 05T-x 15 ns
Tovwh Min 7T-x 35T-x 25 ns
Twhox Min T-x 05T-x 10 ns
Triaz Max X X 0 ns
TwHLH Min T-x 05T-x 15 ns
TwhLH Max T+x 05T+x 15 ns

External Data Memory Write

Cycle
Twhn
aE
PSEN
—T > < Twiwn >
WR
<_TQVWX T
*Tuax Tovwh ——P< lyhox
PORT 0 AO-A7 DATA OUT
Taw, ——»
PORT 2 ADDRESS
ER rR ADDRESS A8-A15 OR SFR P2 >
22 /AT SO C 5171371 /A - L 10—
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External Data Memory Read Cycle

TwhLH
ALE j < Tiov >
PSEN
— T > Trern >
RD
< Tavov * Trroz
=T x> Tropx P <—
PORT 0 D—/ AO-A7 DATA IN
T —» Triaz
< AVWL >

ADDRESS > <
PORT 2 OR SFR-P2

ADDRESS A8-A15 OR SFR P2

Serial Port Timing - Shift

Table 20. Symbol Description (F = 40 MHz)

AT89C5131A-L

Register Mode

Symbol Parameter
Tyxixe Serial port clock cycle time
Tovhx Output data set-up to clock rising edge
Txrox Output data hold after clock rising edge
TxHDX Input data hold after clock rising edge
TxHov Clock rising edge to input data valid

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

Symbol Min Max Units
Txxt 300 ns
Taovx 200 ns
TxHox 30 ns
Txrpx 0 ns
Txrov 117 ns
Table 22. AC Parameters for a Variable Clock
Standard X Parameter
Symbol Type Clock X2 Clock for -M Range Units
Tyixe Min 12T 6T ns
Tovhx Min 10T -x 5T-x 50 ns
Txhox Min 2T-x T-x 20 ns
TxHpx Min X X 0 ns
TxHov Max 10T-x 5T-Xx 133 ns

4338A-USB-08/04
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Shift Register Timing Waveform

INSTRUCTION | O | 1 | 2 | 38 | 4 | 5 | 6 | 7 | 8 |
=Ty x|
CLoCK L T

T ouxet =) >:_TXHQX
OUTPUT DATA NS X P IX 2 X3 XA XS X8 X7/
*

WRITE to SBUF

INPUT DATA
CLEARRI
External Clock Drive Table 23. AC Parameters
Characteristics (XTAL1)
Symbol Parameter Min Max Units
TeleL Oscillator Period 25 ns
Tenex High Time 5 ns
Terex Low Time 5 ns
Telen Rise Time 5 ns
TenelL Fall Time 5 ns
Tenex! Telex | Cyclic ratio in X2 mode 40 60 %
External Clock Drive
Waveforms
Ve-0.5Veeeeeee
0.45 Tehex
Tewer —»  — Teiex Teien
< TeleL >

AC Testing Input/Output
Waveforms

Vee 0.5V 0.2 Ve + 0.9
INPUT/OUTPUT “Vec* U

0.2 Vee-0.1

0.45v

AC inputs during testing are driven at V¢ - 0.5 for a logic “1” and 0.45V for a logic “0”".
Timing measurement are made at V,; min for a logic “1” and V,, max for a logic “0".

Float Waveforms

FLOAT

Vou-01V Vioa + 0.1V

VoL + 0.1V Vioa-0.1V

24 /A T 8O C 511371 /A - L s —
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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 Vq,/V, level
occurs. lg /lgy = £20 mA.

AIMEL 25
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Flash Memory Table 24. Timing Symbol Definitions
Signals Conditions
S (Hardware —
Condition) PSEN, EA L Low
R RST \Y Valid
B FBUSY Flag X No Longer Valid

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

Symbol Parameter Min Typ Max Unit
TsvrL Input PSEN Valid to RST Edge 50 ns
Trisx Input PSEN Hold after RST Edge 50 ns
TansL Flash Internal Busy (Programming) Time 10 ms

Figure 10. Flash Memory - ISP Waveforms
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PSEN1

/

TS RL TRLSX

[/

Figure 11. Flash Memory - Internal Busy Waveforms
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Packaging Information

64-lead VQFP
D A
= 0 to 8
Dl |
iy
QM a o A
1777774 7%4 724
1 [
E Bl
F
12°
tzzzzz) L 724
a a T =
L -
o
[ —
A3
A2 Y
0.102 MAX.
LEAD COPLANARITY
M INCH
Mi n Ma x Mi n Ma x
A - 1.60 - . 063
Al 0, 64 REF . 025 REF
A2 0, 64 REF . 025 REF
A3 1,35 1,45 ., 053 . 057
D 11.75 12 25 . 463 . 483
D1 9. 90 10.10 . 390 . 398
E 11.75 12. 25 . 463 . 483
£l 9. 930 10.10 . 390 . 398
J 0. 05 - 002 -
L 0. 45 0. 75 . 018 . 030
e 0. 50 BSC . 0197 BSC
f 0. 25 BSC ., 010 BSC
30 /A T SO C /571 371 /A - | s ——
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48-lead MLF
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28-lead SO
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