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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

Details

Product Status Obsolete

Core Processor 8051

Core Size 8-Bit

Speed 18MHz

Connectivity I²C, SPI, UART/USART

Peripherals Brown-out Detect/Reset, POR, PWM, Temp Sensor, WDT

Number of I/O 26

Program Memory Size 16KB (16K x 8)

Program Memory Type FLASH

EEPROM Size 512 x 8

RAM Size 768 x 8

Voltage - Supply (Vcc/Vdd) 2.4V ~ 3.6V

Data Converters A/D 8x8b; D/A 2x8b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 28-TSSOP (0.173", 4.40mm Width)

Supplier Device Package 28-TSSOP
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flags are cleared except POF and BOF; the 

chdog reset and is logic 0 after power-on reset. 

e initialization of the TRIM register.

CR2L.1 TPCR2L.0 00 0000 0000

RIM.1 TRIM.0 [5][6]

DTOF WDCLK [4][6]

FF 1111 1111

Table 6. Special function registers - P89LPC9351/9361
* indicates SFRs that are bit addressable. 

Name Description SFR 
addr.

Bit functions and addresses Reset value

MSB LSB Hex Binary
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[1] All ports are in input only (high-impedance) state after power-up.

[2] BRGR1 and BRGR0 must only be written if BRGEN in BRGCON SFR is logic 0. If any are written while BRGEN = 1, the result is u

[3] The RSTSRC register reflects the cause of the P89LPC9351/9361 reset except BOIF bit. Upon a power-up reset, all reset source 
power-on reset value is x011 0000.

[4] After reset, the value is 1110 01x1, i.e., PRE2 to PRE0 are all logic 1, WDRUN = 1 and WDCLK = 1. WDTOF bit is logic 1 after wat
Other resets will not affect WDTOF.

[5] On power-on reset and watchdog reset, the TRIM SFR is initialized with a factory preprogrammed value. Other resets will not caus

[6] The only reset sources that affect these SFRs are power-on reset and watchdog reset.

TPCR2L Prescaler control 
register low

CAH TPCR2L.7 TPCR2L.6 TPCR2L.5 TPCR2L.4 TPCR2L.3 TPCR2L.2 TP

TRIM Internal oscillator 
trim register

96H RCCLK ENCLK TRIM.5 TRIM.4 TRIM.3 TRIM.2 T

WDCON Watchdog control 
register

A7H PRE2 PRE1 PRE0 - - WDRUN W

WDL Watchdog load C1H

WFEED1 Watchdog feed 1 C2H

WFEED2 Watchdog feed 2 C3H







NXP Semiconductors P89LPC9331/9341/9351/9361
8-bit microcontroller with accelerated two-clock 80C51 core
When a reload occurs, the CCU Timer Overflow Interrupt Flag will be set, and an interrupt 
generated if enabled. The 16-bit CCU timer may also be used as an 8-bit up/down timer.

7.22.4 Output compare

There are four output compare channels: A, B, C and D. Each output compare channel 
needs to be enabled in order to operate and the user will have to set the associated I/O 
pin to the desired output mode to connect the pin. When the contents of the timer matches 
that of a capture compare control register, the Timer Output Compare Interrupt Flag 
(TOCFx) becomes set. An interrupt will occur if enabled.

7.22.5 Input capture

Input capture is always enabled. Each time a capture event occurs on one of the two input 
capture pins, the contents of the timer is transferred to the corresponding 16-bit input 
capture register. The capture event can be programmed to be either rising or falling edge 
triggered. A simple noise filter can be enabled on the input capture by enabling the Input 
Capture Noise Filter bit. If set, the capture logic needs to see four consecutive samples of 
the same value in order to recognize an edge as a capture event. An event counter can be 
set to delay a capture by a number of capture events. 

7.22.6 PWM operation

PWM operation has two main modes, symmetrical and asymmetrical.

In asymmetrical PWM operation the CCU timer operates in down-counting mode 
regardless of the direction control bit.

In symmetrical mode, the timer counts up/down alternately. The main difference from 
basic timer operation is the operation of the compare module, which in PWM mode is 
used for PWM waveform generation.

As with basic timer operation, when the PWM (compare) pins are connected to the 
compare logic, their logic state remains unchanged. However, since bit FCO is used to 
hold the halt value, only a compare event can change the state of the pin.

 

Fig 9. Asymmetrical PWM, down-counting
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without additional components. Two methods are available to accomplish IAP. A set of 
predefined IAP functions are provided in a Boot ROM and can be called through a 
common interface, PGM_MTP. Several IAP calls are available for use by an application 
program to permit selective erasing and programming of flash sectors, pages, security 
bits, configuration bytes, and device ID. These functions are selected by setting up the 
microcontroller’s registers before making a call to PGM_MTP at FF03H. The Boot ROM 
occupies the program memory space at the top of the address space from FF00H to 
FEFFH, thereby not conflicting with the user program memory space.

In addition, IAP operations can be accomplished through the use of four SFRs consisting 
of a control/status register, a data register, and two address registers. Additional details 
may be found in the P89LPC9331/9341/9351/9361 User manual.

7.30.8 ISP
ISP is performed without removing the microcontroller from the system. The ISP facility 
consists of a series of internal hardware resources coupled with internal firmware to 
facilitate remote programming of the P89LPC9331/9341/9351/9361 through the serial 
port. This firmware is provided by NXP and embedded within each 
P89LPC9331/9341/9351/9361 device. The NXP ISP facility has made in-system 
programming in an embedded application possible with a minimum of additional expense 
in components and circuit board area. The ISP function uses five pins (VDD, VSS, TXD, 
RXD, and RST). Only a small connector needs to be available to interface your application 
to an external circuit in order to use this feature.

7.30.9 Power-on reset code execution
The P89LPC9331/9341/9351/9361 contains two special flash elements: the Boot Vector 
and the Boot Status bit. Following reset, the P89LPC9331/9341/9351/9361 examines the 
contents of the Boot Status bit. If the Boot Status bit is set to zero, power-up execution 
starts at location 0000H, which is the normal start address of the user’s application code. 
When the Boot Status bit is set to a value other than zero, the contents of the Boot Vector 
are used as the high byte of the execution address and the low byte is set to 00H.

Table 10 shows the factory default Boot Vector setting for these devices. A 
factory-provided bootloader is pre-programmed into the address space indicated and 
uses the indicated bootloader entry point to perform ISP functions. This code can be 
erased by the user. 

Remark: Users who wish to use this loader should take precautions to avoid erasing the 
1 kB sector that contains this bootloader. Instead, the page erase function can be used to 
erase the first eight 64-byte pages located in this sector. 

A custom bootloader can be written with the Boot Vector set to the custom bootloader, if 
desired.

 

Table 10. Default boot vector values and ISP entry points

Device Default 
boot vector

Default 
bootloader 
entry point

Default bootloader 
code range

1 kB sector 
range

P89LPC9331 0FH 0F00H 0E00H to 0FFFH 0C00H to 0FFFH
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An early detection mechanism exists when the interrupt criteria has been selected to be 
outside the boundary limits. In this case, after the four MSBs have been converted, these 
four bits are compared with the four MSBs of the boundary high and low registers. If the 
four MSBs of the conversion meet the interrupt criteria (i.e., outside the boundary limits) 
an interrupt will be generated, if enabled. If the four MSBs do not meet the interrupt 
criteria, the boundary limits will again be compared after all 8 bits have been converted. 
The boundary status register (BNDSTA0) flags the channels which caused a boundary 
interrupt.

8.9 DAC output to a port pin with high output impedance
Each ADC’s DAC block can be output to a port pin. In this mode, the ADxDAT3 register is 
used to hold the value fed to the DAC. After a value has been written to the DAC (written 
to ADxDAT3), the DAC output will appear on the channel 3 pin.

8.10 Clock divider
The ADC requires that its internal clock source be in the range of 320 kHz to 8 MHz to 
maintain accuracy. A programmable clock divider that divides the clock from 1 to 8 is 
provided for this purpose.

8.11 Power-down and Idle mode
In Idle mode the ADC, if enabled, will continue to function and can cause the device to exit 
Idle mode when the conversion is completed if the A/D interrupt is enabled. In 
Power-down mode or Total Power-down mode, the A/D, PGA and temperature sensor do 
not function. If the PGAs, temperature sensor or the A/D are enabled, they will consume 
power. Power can be reduced by disabling the PGA, temperature sensor and A/D.
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10.1 Current characteristics
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