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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 Discontinued at Digi-Key

Core Processor ARM® Cortex®-M3

Core Size 32-Bit Single-Core

Speed 100MHz

Connectivity CANbus, I²C, IrDA, Microwire, SPI, SSI, SSP, UART/USART, USB

Peripherals Brown-out Detect/Reset, DMA, Motor Control PWM, POR, PWM, WDT

Number of I/O 52

Program Memory Size 32KB (32K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 8K x 8

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

Data Converters A/D 6x12b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 80-LQFP

Supplier Device Package 80-LQFP (12x12)
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32-bit ARM Cortex-M3 microcontroller
5. Marking

The LPC175x devices typically have the following top-side marking:

LPC175xxxx

xxxxxxx

xxYYWWR[x]

The last/second to last letter in the third line (field ‘R’) will identify the device revision. This 
data sheet covers the following revisions of the LPC175x:

 

Field ‘YY’ states the year the device was manufactured. Field ‘WW’ states the week the 
device was manufactured during that year. 

Table 3. Device revision table

Revision identifier (R) Revision description

‘-’ Initial device revision

‘A’ Second device revision
LPC1759_58_56_54_52_51 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2015. All rights reserved.
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NXP Semiconductors LPC1759/58/56/54/52/51
32-bit ARM Cortex-M3 microcontroller
4. Ordering information

 

4.1 Ordering options
 

Table 1. Ordering information

Type number Package

Name Description Version

LPC1759FBD80 LQFP80 plastic low-profile quad package; 80 leads; body 12 �u 12 �u 1.4 mm SOT315-1

LPC1758FBD80 LQFP80 plastic low-profile quad package; 80 leads; body 12 �u 12 �u 1.4 mm SOT315-1

LPC1756FBD80 LQFP80 plastic low-profile quad package; 80 leads; body 12 �u 12 �u 1.4 mm SOT315-1

LPC1754FBD80 LQFP80 plastic low-profile quad package; 80 leads; body 12 �u 12 �u 1.4 mm SOT315-1

LPC1752FBD80 LQFP80 plastic low-profile quad package; 80 leads; body 12 �u 12 �u 1.4 mm SOT315-1

LPC1751FBD80 LQFP80 plastic low-profile quad package; 80 leads; body 12 �u 12 �u 1.4 mm SOT315-1

Table 2. Ordering options
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LPC1759FBD80 LPC1759FBD80,551 512 32 16 16 64 no Device/Host/OTG 2 yes yes 52 120 

LPC1758FBD80 LPC1758FBD80Y 512 32 16 16 64 yes Device/Host/OTG 2 yes yes 52 100 

LPC1756FBD80 LPC1756FBD80/CP327 256 16 16 - 32 no Device/Host/OTG 2 yes yes 52 100 

LPC1754FBD80 LPC1754FBD80,551 128 16 16 - 32 no Device/Host/OTG 1 no yes 52 100 

LPC1752FBD80 LPC1752FBD80,551 64 16 - - 16 no Device only 1 no no 52 100 

LPC1751FBD80 LPC1751FBD80,551 32 8 - - 8 no Device only 1 no no 52 100
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NXP Semiconductors LPC1759/58/56/54/52/51
32-bit ARM Cortex-M3 microcontroller
7. Pinning information

7.1 Pinning
 

7.2 Pin description
 

Fig 2. Pin configuration LQFP80 package
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Table 4. Pin description

Symbol Pin Type Description

P0[0] to P0[31] I/O Port 0:  Port 0 is a 32-bit I/O port with individual direction controls for each bit. The 

operation of Port 0 pins depends upon the pin function selected via the pin 

connect block. Some port pins are not available on the LQFP80 package.

P0[0]/RD1/TXD3/

SDA1

37

[1]

I/O P0[0] — General purpose digital input/output pin.

I RD1 — CAN1 receiver input. 

O TXD3 — Transmitter output for UART3.

I/O SDA1 — I2C1 data input/output (this is not an I

2

C-bus compliant open-drain pin).

P0[1]/TD1/RXD3/

SCL1

38

[1]

I/O P0[1] — General purpose digital input/output pin.

O TD1 — CAN1 transmitter output.

I RXD3 — Receiver input for UART3.

I/O SCL1 — I2C1 clock input/output (this is not an I

2

C-bus compliant open-drain pin).

P0[2]/TXD0/AD0[7] 79

[2]

I/O P0[2] — General purpose digital input/output pin.

O TXD0 — Transmitter output for UART0.

I AD0[7] — A/D converter 0, input 7.

P0[3]/RXD0/AD0[6] 80

[2]

I/O P0[3] — General purpose digital input/output pin.

I RXD0 — Receiver input for UART0.

I AD0[6] — A/D converter 0, input 6.

P0[6]/

I2SRX_SDA/

SSEL1/MAT2[0]

64

[1]

I/O P0[6] — General purpose digital input/output pin.

I/O I2SRX_SDA — Receive data. It is driven by the transmitter and read by the 

receiver. Corresponds to the signal SD in the I2S-bus specification. 

(LPC1759/58/56 only).

I/O SSEL1 — Slave Select for SSP1.

O MAT2[0] — Match output for Timer 2, channel 0.
LPC1759_58_56_54_52_51 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2015. All rights reserved.
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NXP Semiconductors LPC1759/58/56/54/52/51
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• While USB is in the Suspend mode, the LPC1759/58/56/54/52/51 can enter one of the 

reduced power modes and wake up on USB activity.

• Supports DMA transfers with all on-chip SRAM blocks on all non-control endpoints.

• Allows dynamic switching between CPU-controlled slave and DMA modes.

• Double buffer implementation for Bulk and Isochronous endpoints.

8.12.2 USB host controller (LPC1759/58/56/54 only).

The host controller enables full- and low-speed data exchange with USB devices attached 

to the bus. It consists of a register interface, a serial interface engine, and a DMA 

controller. The register interface complies with the Open Host Controller Interface (OHCI) 

specification.

8.12.2.1 Features

• OHCI compliant.

• One downstream port.

• Supports port power switching.

8.12.3 USB OTG controller (LPC1759/58/56/54 only).

USB OTG is a supplement to the USB 2.0 specification that augments the capability of 

existing mobile devices and USB peripherals by adding host functionality for connection to 

USB peripherals.

The OTG Controller integrates the host controller, device controller, and a master-only 

I

2

C-bus interface to implement OTG dual-role device functionality. The dedicated I

2

C-bus 

interface controls an external OTG transceiver.

8.12.3.1 Features

• Fully compliant with On-The-Go supplement to the USB 2.0 Specification, Revision 
1.0a.

• Hardware support for Host Negotiation Protocol (HNP).

• Includes a programmable timer required for HNP and Session Request Protocol 

(SRP).

• Supports any OTG transceiver compliant with the OTG Transceiver Specification 
(CEA-2011), Rev. 1.0.

8.13 CAN controller and acceptance filters 

The Controller Area Network (CAN) is a serial communications protocol which efficiently 

supports distributed real-time control with a very high level of security. Its domain of 

application ranges from high-speed networks to low cost multiplex wiring.

The CAN block is intended to support multiple CAN buses simultaneously, allowing the 

device to be used as a gateway, switch, or router among a number of CAN buses in 

industrial or automotive applications.

Remark: LPC1754/52/51 have only one CAN bus.
LPC1759_58_56_54_52_51 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2015. All rights reserved.
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8.16 UARTs

The LPC1759/58/56/54/52/51 each contain four UARTs. In addition to standard transmit 

and receive data lines, UART1 also provides a full modem control handshake interface 

and support for RS-485/9-bit mode allowing both software address detection and 

automatic address detection using 9-bit mode.

The UARTs include a fractional baud rate generator. Standard baud rates such as 

115200 Bd can be achieved with any crystal frequency above 2 MHz.

8.16.1 Features

• Maximum UART data bit rate of 6.25 Mbit/s.

• 16 B Receive and Transmit FIFOs.

• Register locations conform to 16C550 industry standard.

• Receiver FIFO trigger points at 1 B, 4 B, 8 B, and 14 B.

• Built-in fractional baud rate generator covering wide range of baud rates without a 

need for external crystals of particular values.

• Fractional divider for baud rate control, auto baud capabilities and FIFO control 

mechanism that enables software flow control implementation.

• UART1 equipped with standard modem interface signals. This module also provides 

full support for hardware flow control (auto-CTS/RTS). 

• Support for RS-485/9-bit/EIA-485 mode (UART1).

• UART3 includes an IrDA mode to support infrared communication.

• All UARTs have DMA support.

8.17 SPI serial I/O controller

The LPC1759/58/56/54/52/51 contain one SPI controller. SPI is a full duplex serial 

interface designed to handle multiple masters and slaves connected to a given bus. Only 

a single master and a single slave can communicate on the interface during a given data 

transfer. During a data transfer the master always sends 8 bits to 16 bits of data to the 

slave, and the slave always sends 8 bits to 16 bits of data to the master.

8.17.1 Features

• Maximum SPI data bit rate of 12.5 Mbit/s

• Compliant with SPI specification

• Synchronous, serial, full duplex communication

• Combined SPI master and slave

• Maximum data bit rate of one eighth of the input clock rate

• 8 bits to 16 bits per transfer

8.18 SSP serial I/O controller

The LPC1759/58/56/54/52/51 contain two SSP controllers. The SSP controller is capable 

of operation on a SPI, 4-wire SSI, or Microwire bus. It can interact with multiple masters 

and slaves on the bus. Only a single master and a single slave can communicate on the 
LPC1759_58_56_54_52_51 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2015. All rights reserved.
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• While USB is in the Suspend mode, the LPC1759/58/56/54/52/51 can enter one of the 
reduced power modes and wake up on USB activity.

• Supports DMA transfers with all on-chip SRAM blocks on all non-control endpoints.

• Allows dynamic switching between CPU-controlled slave and DMA modes.

• Double buffer implementation for Bulk and Isochronous endpoints.

8.12.2 USB host controller (LPC1759/58/56/54 only).

The host controller enables full- and low-speed data exchange with USB devices attached 
to the bus. It consists of a register interface, a serial interface engine, and a DMA 
controller. The register interface complies with the Open Host Controller Interface (OHCI) 
specification.

8.12.2.1 Features

• OHCI compliant.

• One downstream port.

• Supports port power switching.

8.12.3 USB OTG controller (LPC1759/58/56/54 only).

USB OTG is a supplement to the USB 2.0 specification that augments the capability of 
existing mobile devices and USB peripherals by adding host functionality for connection to 
USB peripherals.

The OTG Controller integrates the host controller, device controller, and a master-only 
I2C-bus interface to implement OTG dual-role device functionality. The dedicated I2C-bus 
interface controls an external OTG transceiver.

8.12.3.1 Features

• Fully compliant with On-The-Go supplement to the USB 2.0 Specification, Revision 
1.0a.

• Hardware support for Host Negotiation Protocol (HNP).

• Includes a programmable timer required for HNP and Session Request Protocol 
(SRP).

• Supports any OTG transceiver compliant with the OTG Transceiver Specification 
(CEA-2011), Rev. 1.0.

8.13 CAN controller and acceptance filters 

The Controller Area Network (CAN) is a serial communications protocol which efficiently 
supports distributed real-time control with a very high level of security. Its domain of 
application ranges from high-speed networks to low cost multiplex wiring.

The CAN block is intended to support multiple CAN buses simultaneously, allowing the 
device to be used as a gateway, switch, or router among a number of CAN buses in 
industrial or automotive applications.

Remark: LPC1754/52/51 have only one CAN bus.
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bus during a given data transfer. The SSP supports full duplex transfers, with frames of 
4 bits to 16 bits of data flowing from the master to the slave and from the slave to the 
master. In practice, often only one of these data flows carries meaningful data.

8.18.1 Features

• Maximum SSP speed of 33 Mbit/s (master) or 8 Mbit/s (slave)

• Compatible with Motorola SPI, 4-wire Texas Instruments SSI, and National 
Semiconductor Microwire buses

• Synchronous serial communication

• Master or slave operation

• 8-frame FIFOs for both transmit and receive

• 4-bit to 16-bit frame

• DMA transfers supported by GPDMA

8.19 I2C-bus serial I/O controllers

The LPC1759/58/56/54/52/51 each contain two I2C-bus controllers.

The I2C-bus is bidirectional for inter-IC control using only two wires: a Serial Clock Line 
(SCL) and a Serial DAta line (SDA). Each device is recognized by a unique address and 
can operate as either a receiver-only device (e.g., an LCD driver) or a transmitter with the 
capability to both receive and send information (such as memory). Transmitters and/or 
receivers can operate in either master or slave mode, depending on whether the chip has 
to initiate a data transfer or is only addressed. The I2C is a multi-master bus and can be 
controlled by more than one bus master connected to it.

8.19.1 Features

• I2C1 and I2C2 use standard I/O pins with bit rates of up to 400 kbit/s (Fast I2C-bus). 

• Easy to configure as master, slave, or master/slave.

• Programmable clocks allow versatile rate control.

• Bidirectional data transfer between masters and slaves.

• Multi-master bus (no central master).

• Arbitration between simultaneously transmitting masters without corruption of serial 
data on the bus.

• Serial clock synchronization allows devices with different bit rates to communicate via 
one serial bus.

• Serial clock synchronization can be used as a handshake mechanism to suspend and 
resume serial transfer.

• The I2C-bus can be used for test and diagnostic purposes.

• Both I2C-bus controllers support multiple address recognition and a bus monitor 
mode.

8.20 I2S-bus serial I/O controllers (LPC1759/58/56 only)

The I2S-bus provides a standard communication interface for digital audio applications.
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12.8 USB interface
 

[1] Characterized but not implemented as production test. Guaranteed by design.

 

Table 16. Dynamic characteris tics: USB pins (full-speed)  
CL = 50 pF; Rpu = 1.5 k�:  on D+ to VDD(3V3); 3.0 V �d VDD(3V3) �d 3.6 V.

Symbol Parameter Conditions Min Typ Max Unit

t

r

rise time 10 % to 90 % 8.5 - 13.8 ns

t

f

fall time 10 % to 90 % 7.7 - 13.7 ns

t

FRFM

differential rise and fall time 

matching

 t

r

/ t

f

- - 109 %

V

CRS

output signal crossover voltage 1.3 - 2.0 V

t

FEOPT

source SE0 interval of EOP see Figure 21 160 - 175 ns

t

FDEOP

source jitter for differential transition 

to SE0 transition

see Figure 21 ��2 - +5 ns

t

JR1

receiver jitter to next transition ��18.5 - +18.5 ns

t

JR2

receiver jitter for paired transitions 10 % to 90 % ��9 - +9 ns

t

EOPR1

EOP width at receiver must reject as 

EOP; see 

Figure 21

[1]

40 - - ns

t

EOPR2

EOP width at receiver must accept as 

EOP; see 

Figure 21

[1]

82 - - ns

Fig 21. Differential da ta-to-EOP transition skew and EOP width

002aab561

TPERIOD

differential
data lines

crossover point

source EOP width: tFEOPT

receiver EOP width: tEOPR1, tEOPR2

crossover point
extended

differential data to 
SE0/EOP skew

n × TPERIOD + tFDEOP
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14. DAC electrical characteristi cs (LPC1759/58/56/54 only)

 

The values of resistor components R

i1

 and R

i2

 vary with temperature and input voltage and are 

process-dependent (see Table 20).

Parasitic resistance and capacitance from the pad are not included in this figure.

Fig 27. ADC interface to pins AD0[n]

Table 20. ADC interface components

Component Range Description

R

i1

2 k�:  to 5.2 k�: Switch-on resistance for channel selection switch. Varies with 

temperature, input voltage, and process.

R

i2

100 �:  to 600 �: Switch-on resistance for the comparator input switch. Varies 

with temperature, input voltage, and process.

C1 750 fF Parasitic capacitance from the ADC block level.

C2 65 fF Parasitic capacitance from the ADC block level.

C3 2.2 pF Sampling capacitor.

LPC17xx

AD0[n]

750 fF 65 fF
Cia

2.2 pF

Rvsi

Ri2
100 � - 600 �

Ri1
2 k� - 5.2 k�

VSS VEXT

002aaf197

ADC
COMPARATOR

BLOCK
C1

C3

C2

Table 21. DAC electrical characteristics
VDDA = 2.7 V to 3.6 V; Tamb = ��40 �qC to +85 �qC unless otherwise specified

Symbol Parameter Conditions Min Typ Max Unit

E

D

differential linearity error - �r1 - LSB

E

L(adj)

integral non-linearity - �r1.5 - LSB

E

O

offset error - 0.6 - %

E

G

gain error - 0.6 - %

C

L

load capacitance - 200 - pF

R

L

load resistance 1 - - k�:
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15.2 Crystal oscillator XTAL input and component selection

The input voltage to the on-chip oscillators is limited to 1.8 V. If the oscillator is driven by a 

clock in slave mode, it is recommended that the input be coupled through a capacitor with 

C

i

 = 100 pF. To limit the input voltage to the specified range, choose an additional 

capacitor to ground C

g

 which attenuates the input voltage by a factor C

i

/(C

i

 + C

g

). In slave 

mode, a minimum of 200 mV(RMS) is needed. 

 

In slave mode the input clock signal should be coupled by means of a capacitor of 100 pF 

(Figure 34), with an amplitude between 200 mV(RMS) and 1000 mV(RMS). This 

corresponds to a square wave signal with a signal swing of between 280 mV and 1.4 V. 

The XTALOUT pin in this configuration can be left unconnected. 

External components and models used in oscillation mode are shown in Figure 35 and in 

Table 22 and Table 23. Since the feedback resistance is integrated on chip, only a crystal 

and the capacitances C

X1

 and C

X2

 need to be connected externally in case of 

fundamental mode oscillation (the fundamental frequency is represented by L, C

L

 and 

R

S

). Capacitance C

P

 in Figure 35 represents the parallel package capacitance and should 

not be larger than 7 pF. Parameters F

OSC

, C

L

, R

S

 and C

P

 are supplied by the crystal 

manufacturer.

Fig 33. LPC1759/58/56/54/52/51 USB device port configuration

LPC17xx

USB-B
connector

33 �

33 �

002aad943

USB_UP_LED

USB_CONNECT

V DD

V DD

D+

D�

USB_D+

USB_D�

V BUS V BUS

V SS 

Fig 34. Slave mode operation of the on-chip oscillator
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16. Package outline

 

Fig 38. Package outline (LQFP80)
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