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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
Table 15.  CKCON1 (S:AFh)

Clock Control Register 1

Reset Value = 0000 0000b

Table 16.  PLLCON (S:A3h)

PLL Control Register

Reset Value = 0000 0000b

Table 17.  PLLDIV (S:A4h)

PLL Divider Register

Reset Value = 0000 0000

7 6 5 4 3 2 1 0

- - - - - - - SPIX2

Bit Number

Bit 

Mnemonic Description

7-1 -
Reserved 

The value read from this bit is always 0. Do not set this bit.

0 SPIX2

SPI Clock 

This control bit is validated when the CPU clock X2 is set. When X2 is low, 

this bit has no effect.

Clear to select 6 clock periods per peripheral clock cycle.

Set to select 12 clock periods per peripheral clock cycle.

7 6 5 4 3 2 1 0

- - - - - EXT48 PLLEN PLOCK

Bit Number

Bit 

Mnemonic Description

7-3 -
Reserved

The value read from this bit is always 0. Do not set this bit.

2 EXT48

External 48 MHz Enable Bit

Set this bit to bypass the PLL and disable the crystal oscillator.

Clear this bit to select the PLL output as USB clock and to enable the crystal 

oscillator.

1 PLLEN

PLL Enable Bit

Set to enable the PLL.

Clear to disable the PLL.

0 PLOCK

PLL Lock Indicator

Set by hardware when PLL is locked.

Clear by hardware when PLL is unlocked.

7 6 5 4 3 2 1 0

R3 R2 R1 R0 N3 N2 N1 N0

Bit Number

Bit 

Mnemonic Description

7-4 R3:0 PLL R Divider Bits

3-0 N3:0 PLL N Divider Bits
17
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AT89C5131A-L
Dual Data Pointer 

Register

The additional data pointer can be used to speed up code execution and reduce code

size.

The dual DPTR structure  is a way by which the chip will specify the address of an exter-

nal data memory location. There are two 16-bit DPTR registers that address the external

memory, and a single bit called DPS = AUXR1.0 (see Table 32) that allows the program

code to switch between them (see Figure 12). 

Figure 12.  Use of Dual Pointer

Table 32.  AUXR1 Register

AUXR1- Auxiliary Register 1(0A2h)

Reset Value = XX[BLJB]X X0X0b

Not bit addressable

a. Bit 2 stuck at 0; this allows to use INC AUXR1 to toggle DPS without changing GF3.

External Data Memory

AUXR1(A2H)

DPS

DPH(83H) DPL(82H)

07

DPTR0

DPTR1

7 6 5 4 3 2 1 0

- - ENBOOT - GF3 0 - DPS

Bit 

Number

Bit     

Mnemonic Description

7 -
Reserved

The value read from this bit is indeterminate. Do not set this bit.

6 -
Reserved

The value read from this bit is indeterminate. Do not set this bit.

5 ENBOOT

Enable Boot Flash

Cleared to disable boot ROM.

Set to map the boot ROM between F800h - 0FFFFh.

4 -
Reserved

The value read from this bit is indeterminate. Do not set this bit.

3 GF3 This bit is a general-purpose user flag.

2 0 Always cleared.

1 -
Reserved

The value read from this bit is indeterminate. Do not set this bit.

0 DPS

Data Pointer Selection

Cleared to select DPTR0.

Set to select DPTR1.
25
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Table 38.  Program Lock bits

Notes: 1. U: unprogrammed or “one” level.

2. P: programmed or “zero” level.

3. X: don’t care

4. WARNING: Security level 2 and 3 should only be programmed after verification.

These security bits protect the code access through the parallel programming interface.

They are set by default to level 4. The code access through the ISP is still possible and

is controlled by the “software security bits” which are stored in the extra Flash memory

accessed by the ISP firmware.

To load a new application with the parallel programmer, a chip erase must be done first.

This will set the HSB in its inactive state and will erase the Flash memory. The part ref-

erence can always be read using Flash parallel programming modes.

Default Values The default value of the HSB provides parts ready to be programmed with ISP: 

• BLJB: Cleared to force ISP operation.

• X2: Set to force X1 mode (Standard Mode)

• OSCON1-0: Set to start with 32 MHz oscillator configuration value.

• LB2-0: Security level four to protect the code from a parallel access with maximum 

security.

Software Registers Several registers are used, in factory and by parallel programmers, to make copies of

hardware registers contents. These values are used by Atmel ISP (see Section “In-Sys-

tem Programming (ISP)”).

These registers are in the “Extra Flash Memory” part of the Flash memory. This block is

also called ”XAF” or eXtra Array Flash. They are accessed in the following ways:

• Commands issued by the parallel memory programmer.

• Commands issued by the ISP software.

• Calls of API issued by the application software.

Several software registers are described in Table 39.

Program Lock Bits

Protection DescriptionSecurity level LB0 LB1 LB2

1 U U U No program lock features enabled. 

2 P U U

MOVC instruction executed from external 

program memory is disabled from fetching code 

bytes from any internal memory, EA is sampled 

and latched on reset, and further parallel 

programming of the Flash and of the EEPROM 

(boot and Xdata) is disabled. ISP and software 

programming with API are still allowed.

3 X P U

Same as 2, also verify through parallel 

programming interface is disabled and serial 

programming ISP is still allowed.

4 X X P Same as 3, also external execution is disabled.
38 AT89C5131A-L
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AT89C5131A-L
Table 39.  Software Registers

After programming the part by ISP, the BSB must be cleared (00h) in order to allow the

application to boot at 0000h.

The content of the Software Security Byte (SSB) is described in Table 40 and Table 41.

To assure code protection from a parallel access, the HSB must also be at the required

level.

The two lock bits provide different levels of protection for the on-chip code and data,

when programmed as shown to Table 41.

Address Mnemonic Description Default value

01 SBV Software Boot Vector FFh –

00 BSB Boot Status Byte 0FFh –

05 SSB Software Security Byte FFh –

30 –
Copy of the Manufacturer 

Code
58h Atmel

31 –
Copy of the Device ID #1: 

Family Code
D7h

C51 X2, Electrically 

Erasable

60 –
Copy of the Device ID #2: 

Memories 
F7h AT89C5131A-L 32 Kbyte 

61 –
Copy of the Device ID #3: 

Name
DFh

AT89C5131A-L 32 Kbyte, 

revision 0

Table 40.  Software Security Byte (SSB)

7 6 5 4 3 2 1 0

- - - - - - LB1 LB0

Bit 

Number

Bit        

Mnemonic Description

7 -
Reserved

Do not clear this bit.

6 -
Reserved

Do not clear this bit.

5 -
Reserved

Do not clear this bit.

4 -
Reserved

Do not clear this bit.

3 -
Reserved

Do not clear this bit.

2 -
Reserved

Do not clear this bit.

1-0 LB1-0
User Memory Lock Bits

See Table 41
39
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It is possible to use Timer 2 as a baud rate generator and a clock generator simulta-

neously. For this configuration, the baud rates and clock frequencies are not

independent since both functions use the values in the RCAP2H and RCAP2L registers.

Figure 27.  Clock-out Mode C/T2 = 0

: 6

EXF2

TR2

OVERFLOW

T2EX

TH2
(8-bit)

TL2
(8-bit)

Timer 2

RCAP2H
(8-bit)

RCAP2L
(8-bit)

T2OE

T2

FCLK PERIPH

T2CON

T2CON

T2CON 

T2MOD 

INTERRUPT

Q D

Toggle

EXEN2
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Table 55.  CL Register

CL - PCA Counter Register Low (0E9h)

Reset Value = 0000 0000b

Not bit addressable

PCA Capture Mode To use one of the PCA modules in the capture mode either one or both of the CCAPM

bits CAPN and CAPP for that module must be set. The external CEX input for the mod-

ule (on port 1) is sampled for a transition. When a valid transition occurs the PCA

hardware loads the value of the PCA counter registers (CH and CL) into the module's

capture registers (CCAPnL and CCAPnH). If the CCFn bit for the module in the CCON

SFR and the ECCFn bit in the CCAPMn SFR are set then an interrupt will be generated

(see Figure 30).

Figure 30.  PCA Capture Mode

16-bit Software 
Timer/Compare Mode

The PCA modules can be used as software timers by setting both the ECOM and MAT

bits in the modules CCAPMn register. The PCA timer will be compared to the module's

capture registers and when a match occurs an interrupt will occur if the CCFn (CCON

SFR) and the ECCFn (CCAPMn SFR) bits for the module are both set (see Figure 31).

7 6 5 4 3 2 1 0

- - - - - - - -

Bit 

Number

Bit       

Mnemonic Description

7 - 0 -
PCA Counter

CL Value

CF CR CCON
0xD8

CH CL

CCAPnH CCAPnL

CCF4 CCF3 CCF2 CCF1 CCF0

PCA IT

PCA Counter/Timer

ECOMn CCAPMn, n = 0 to 4
0xDA to 0xDE

CAPNn MATn TOGn PWMn ECCFnCAPPn

Cex.n

Capture
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Figure 36.  UART Timings in Modes 2 and 3

Automatic Address 
Recognition

The automatic address recognition feature is enabled when the multiprocessor commu-

nication feature is enabled (SM2 bit in SCON register is set).

Implemented in hardware, automatic address recognition enhances the multiprocessor

communication feature by allowing the serial port to examine the address of each

incoming command frame. Only when the serial port recognizes its own address, the

receiver sets RI bit in SCON register to generate an interrupt. This ensures that the CPU

is not interrupted by command frames addressed to other devices.

If desired, you may enable the automatic address recognition feature in mode 1. In this

configuration, the stop bit takes the place of the ninth data bit. Bit RI is set only when the

received command frame address matches the device’s address and is terminated by a

valid stop bit.

To support automatic address recognition, a device is identified by a given address and

a broadcast address.

Note: The multiprocessor communication and automatic address recognition features cannot

be enabled in mode 0 (i.e., setting SM2 bit in SCON register in mode 0 has no effect).

Given Address Each device has an individual address that is specified in SADDR register; the SADEN

register is a mask byte that contains don’t care bits (defined by zeros) to form the

device’s given address. The don’t care bits provide the flexibility to address one or more

slaves at a time. The following example illustrates how a given address is formed.

To address a device by its individual address, the SADEN mask byte must be 1111

1111b.

For example:
SADDR0101 0110b

SADEN1111 1100b

Given0101 01XXb

The following is an example of how to use given addresses to address different slaves:
Slave A:SADDR1111 0001b

SADEN1111 1010b

Given1111 0X0Xb

Slave B:SADDR1111 0011b

SADEN1111 1001b

Given1111 0XX1b

Slave C:SADDR1111 0011b

SADEN1111 1101b

Given1111 00X1b

RI

SMOD0 = 0

Data Byte Ninth
Bit

Stop
Bit

Start
Bit

RXD D8D7D6D5D4D3D2D1D0

RI

SMOD0 = 1

FE

SMOD0 = 1
67
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AT89C5131A-L
Reset Value = 0001 0100b

Not bit addressable

Serial Peripheral Status Register 

(SPSTA)

The Serial Peripheral Status Register contains flags to signal the following conditions:

• Data transfer complete

• Write collision

• Inconsistent logic level on SS pin (mode fault error)

Table 75 describes the SPSTA register and explains the use of every bit in the register. 

Table 75.  SPSTA Register

SPSTA - Serial Peripheral Status and Control register (0C4H)

2 SPR1

SPR2 SPR1  SPR0 Serial Peripheral Rate

000Reserved

00 1FCLK PERIPH/4

010 FCLK PERIPH/8

011FCLK PERIPH/16

100FCLK PERIPH/32

10 1FCLK PERIPH/64

110FCLK PERIPH/128

1 11Reserved

1 SPR0

Bit 

Number Bit Mnemonic Description

Table 1. 

7 6 5 4 3 2 1 0

SPIF WCOL SSERR MODF - - - -

Bit 

Number

Bit 

Mnemonic Description

7 SPIF

Serial Peripheral data transfer flag

Cleared by hardware to indicate data transfer is in progress or has been 

approved by a clearing sequence. 

Set by hardware to indicate that the data transfer has been completed. 

6 WCOL

Write Collision flag

Cleared by hardware to indicate that no collision has occurred or has been 

approved by a clearing sequence. 

Set by hardware to indicate that a collision has been detected. 

5 SSERR

Synchronous Serial Slave Error flag

Set by hardware when SS is de-

asserted before the end of a received data.

Cleared by disabling the SPI (clearing SPEN bit in SPCON).

4 MODF

Mode Fault

Cleared by hardware to indicate that the SS pin is at appropriate logic level, or 

has been approved by a clearing sequence. 

Set by hardware to indicate that the SS pin is at inappropriate logic level.

3 -
Reserved

The value read from this bit is indeterminate. Do not set this bit
97
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Figure 66.  Example of a Suspend/Resume Management

USB Controller Init

Detection of a SUSPEND State

SPINT

Set SUSPCLK 

Disable PLL 

microcontroller in Power-down

Detection of a RESUME State
WUPCPU

Enable PLL 

Clear SUSPCLK 

Clear WUPCPU Bit

Clear SPINT 
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Table 96.  UEPNUM Register

UEPNUM (S:C7h)

USB Endpoint Number

Reset Value = 00h

7 6 5 4 3 2 1 0

- - - - EPNUM3 EPNUM2 EPNUM1 EPNUM0

Bit Number Bit Mnemonic Description

7-4 -
Reserved

The value read from these bits is always 0. Do not set these bits.

3-0 EPNUM[3:0]

Endpoint Number

Set this field with the number of the endpoint which will be accessed when 

reading or writing to, UEPDATX Register UEPDATX (S:CFh) USB FIFO Data 

Endpoint X (X = EPNUM set in UEPNUM Register UEPNUM (S:C7h) USB 

Endpoint Number), UBYCTLX Register UBYCTLX (S:E2h) USB Byte Count 

Low Register X (X = EPNUM set in UEPNUM Register UEPNUM (S:C7h) 

USB Endpoint Number), UBYCTHX Register UBYCTHX (S:E3h) USB Byte 

Count High Register X (X = EPNUM set in UEPNUM Register UEPNUM 

(S:C7h) USB Endpoint Number) or UEPCONX Register UEPCONX (S:D4h) 

USB Endpoint X Control Register. This value can be 0, 1, 2, 3, 4, 5 or 6.
139
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Table 101.  UBYCTHX Register

UBYCTHX (S:E3h)

USB Byte Count High Register X (X = EPNUM set in UEPNUM Register UEPNUM

(S:C7h) USB Endpoint Number)

Reset Value = 00h

7 6 5 4 3 2 1 0

- - - - - - BYCT9 BYCT8

Bit Number Bit Mnemonic Description

7-2 -
Reserved

The value read from these bits is always 0. Do not set these bits.

2-0 BYCT[10:8]

Byte Count MSB

Most Significant Byte of the byte count of a received data packet. The Least 

significant part is provided by UBYCTLX Register UBYCTLX (S:E2h) USB 

Byte Count Low Register X (X = EPNUM set in UEPNUM Register UEPNUM 

(S:C7h) USB Endpoint Number) (see Figure 100 on page 142).
143
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Table 110.  WDTPRG Register

WDTPRG - Watchdog Timer Out Register (0A7h)

Reset value = XXXX X000

WDT During Power-down 
and Idle

In Power-down mode the oscillator stops, which means the WDT also stops. While in

Power-down mode the user does not need to service the WDT. There are 2 methods of

exiting Power-down mode: by a hardware reset or via a level activated external interrupt

which is enabled prior to entering Power-down mode. When Power-down is exited with

hardware reset, servicing the WDT should occur as it normally should whenever the

AT89C5131A-L is reset. Exiting Power-down with an interrupt is significantly different.

The interrupt is held low long enough for the oscillator to stabilize. When the interrupt is

brought high, the interrupt is serviced. To prevent the WDT from resetting the device

while the interrupt pin is held low, the WDT is not started until the interrupt is pulled high.

It is suggested that the WDT be reset during the interrupt service routine. 

To ensure that the WDT does not overflow within a few states of exiting of power-down,

it is better to reset the WDT just before entering power-down. 

In the Idle mode, the oscillator continues to run. To prevent the WDT from resetting the

AT89C5131A-L while in Idle mode, the user should always set up a timer that will peri-

odically exit Idle, service the WDT, and re-enter Idle mode.

7 6 5 4 3 2 1 0

- - - - - S2 S1 S0

Bit 

Number

Bit       

Mnemonic Description

7 -

Reserved

The value read from this bit is undetermined. Do not try to set this bit.

6 -

5 -

4 -

3 -

2 S2 WDT Time-out select bit 2

1 S1 WDT Time-out select bit 1

0 S0 WDT Time-out select bit 0

S2 S1 S0 Selected Time-out

0 0 0 16384x2^(214 - 1) machine cycles, 16.3 ms at FOSC = 12 MHz

0 0 1 16384x2^(215 - 1) machine cycles, 32.7 ms at FOSC = 12 MHz

0 1 0 16384x2^(216 - 1) machine cycles, 65.5 ms at FOSC = 12 MHz

0 1 1 16384x2^(217 - 1) machine cycles, 131 ms at FOSC = 12 MHz

1 0 0 16384x2^(218 - 1) machine cycles, 262 ms at FOSC = 12 MHz

1 0 1 16384x2^(219 - 1) machine cycles, 542 ms at FOSC = 12 MHz

1 1 0 16384x2^(220 - 1) machine cycles, 1.05 s at FOSC = 12 MHz

1 1 1 16384x2^(221 - 1) machine cycles, 2.09 s at FOSC = 12 MHz

16384x2^S machine cycles
156 AT89C5131A-L
4338F–USB–08/07



158 AT89C5131A-L
4338F–USB–08/07

Reduced EMI Mode The ALE signal is used to demultiplex address and data buses on port 0 when used with

external program or data memory. Nevertheless, during internal code execution, ALE

signal is still generated. In order to reduce EMI, ALE signal can be disabled by setting

AO bit.

The AO bit is located in AUXR register at bit location 0. As soon as AO is set, ALE is no

longer output but remains active during MOVX and MOVC instructions and external

fetches. During ALE disabling, ALE pin is weakly pulled high.

Table 112.  AUXR Register

AUXR - Auxiliary Register (8Eh)

Reset Value = 0X0X 1100b

Not bit addressable

7 6 5 4 3 2 1 0

DPU - M0 - XRS1 XRS0 EXTRAM AO

Bit 

Number

Bit     

Mnemonic Description

7 DPU

Disable Weak Pull Up

Cleared to enabled weak pull up on standard Ports

Set to disable weak pull up on standard Ports

6 -
Reserved

The value read from this bit is indeterminate. Do not set this bit.

5 M0

Pulse length

Cleared to stretch MOVX control: the RD and the WR pulse length is 6 clock 

periods (default).

Set to stretch MOVX control: the RD and the WR pulse length is 30 clock periods.

4 -
Reserved

The value read from this bit is indeterminate. Do not set this bit.

3 XRS1 ERAM Size

XRS1 XRS0 ERAM size
0 0 256 bytes

0 1 512 bytes

1 0 768 bytes

1 1 1024 bytes (default)

2 XRS0

1 EXTRAM

EXTRAM bit

Cleared to access internal ERAM using MOVX at Ri at DPTR.

Set to access external memory.

0 AO

ALE Output bit

Cleared, ALE is emitted at a constant rate of 1/6 the oscillator frequency (or 1/3 if 

X2 mode is used) (default).

Set , ALE is active only during a MOVX or MOVC instruction is used.



External Data Memory Read Cycle

Serial Port Timing - Shift 

Register Mode

Table 120.  Symbol Description (F = 40 MHz)

Table 121.  AC Parameters for a Fix Clock (F = 40 MHz)

Table 122.  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
168 AT89C5131A-L
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Timings Test conditions: capacitive load on all pins= 50 pF.

Table 128.  SPI Interface Master AC Timing

VDD = 2.7 to 5.5 V, TA = -40 to +85°C

Note: TPER is XTAL period when SPI interface operates in X2 mode or twice XTAL period when SPI inter-

face operates in X1 mode.

Symbol Parameter Min Max Unit

Slave Mode

TCHCH Clock Period 2 TPER

TCHCX Clock High Time 0.8 TPER

TCLCX Clock Low Time 0.8 TPER

TSLCH, TSLCL SS Low to Clock edge 100  ns

TIVCL, TIVCH Input Data Valid to Clock Edge 50 ns

TCLIX, TCHIX Input Data Hold after Clock Edge 50 ns

TCLOV, TCHOV Output Data Valid after Clock Edge 50 ns

TCLOX, TCHOX Output Data Hold Time after Clock Edge 0 ns

TCLSH, TCHSH SS High after Clock Edge 0 ns

TSLOV SS Low to Output Data Valid 4TPER+20 ns

TSHOX Output Data Hold after SS High 2TPER+100 ns

TSHSL SS High to SS Low 2TPER+120

TILIH Input Rise Time 2 µs

TIHIL Input Fall Time 2 µs

TOLOH Output Rise time 100 ns

TOHOL Output Fall Time 100 ns

Master Mode

TCHCH Clock Period 4 TPER

TCHCX Clock High Time 2TPER-20 ns

TCLCX Clock Low Time 2TPER-20 ns

TIVCL, TIVCH Input Data Valid to Clock Edge 50 ns

TCLIX, TCHIX Input Data Hold after Clock Edge 50 ns

TCLOV, TCHOV Output Data Valid after Clock Edge 20 ns

TCLOX, TCHOX Output Data Hold Time after Clock Edge 0 ns
174 AT89C5131A-L
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Figure 86.  SPI Master Waveforms (SSCPHA= 0)

Note: 1. SS handled by software using general purpose port pin.

Figure 87.  SPI Master Waveforms (SSCPHA= 1)

SS handled by software using general purpose port pin.
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(output)
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TIVCL TCLIX
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MSB OUTPort Data LSB OUT Port DataBIT 6

TCHCL
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(input)

SCK

(CPOL= 0)

(output)

SS(1)

(output)

SCK

(CPOL= 1)

(output)

MISO
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TCHCH

TCLCXTCHCX
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AT89C5131A-L
52-lead PLCC

STANDARD NOTES FOR PLCC:

1/ CONTROLLING DIMENSIONS : INCHES

2/ DIMENSIONING AND TOLERANCING PER ANSI Y 14.5M - 1982.

3/ "D" AND "E1" DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTUSIONS. MOLD FLASH OR PROTUSIONS SHALL NOT

EXCEED 0.20 mm (.008 INCH) PER SIDE.
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28-lead SO
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