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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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NXP Semiconductors LPC1759/58/56/54/52/51
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
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32-bit ARM Cortex-M3 microcontroller
6. Block diagram

 

Grey-shaded blocks represent peripherals with connection to the GPDMA.

Fig 1. Block diagram

SRAM
64/32/

16/8 kB

ARM
CORTEX-M3

TEST/DEBUG
INTERFACE

E
M

U
LA

T
IO

N
T

R
A

C
E

 M
O

D
U

LE

FLASH
ACCELERATOR

FLASH
512/256/128/64/32 kB

DMA
CONTROLLER

ETHERNET
CONTROLLER
WITH DMA(2)

USB HOST/
DEVICE/OTG

CONTROLLER
WITH DMA(4)

I-code
bus

D-code
bus

system
bus

AHB TO
APB

BRIDGE 0

HIGH-SPEED
GPIO

AHB TO
APB

BRIDGE 1

CLOCK
GENERATION,

POWER CONTROL,
SYSTEM 

FUNCTIONS

XTAL1
XTAL2

RESET

clocks and 
controls

JTAG
interface

debug
port

USB PHY

SSP0

UART2/3

I2S(1)

RI TIMER

SYSTEM CONTROL

SSP1

UART0/1

CAN1/CAN2(1)

I2C1

SPI0

TIMER 0/1

WDT

PWM1

12-bit ADC

PIN CONNECT

GPIO INTERRUPT CONTROL

RTC

BACKUP REGISTERS

32 kHz
OSCILLATOR

APB slave group 1APB slave group 0

RTC POWER DOMAIN

LPC1759/58/56/54/52/51

master master master

002aae153

slaveslave slave

slave

ROM

slave

slave

MULTILAYER AHB MATRIX

P0, P1,
P2, P4

SCK0
SSEL0
MISO0
MOSI0

SCK1
SSEL1
MISO1
MOSI1

RXD2/3
TXD2/3

SCL2
I2C2

SDA2

MOTOR CONTROL PWM
MCOA[2:0]
MCOB[2:0]
MCI[2:0]

TIMER2/3
4 × MAT2
2 × MAT3

I2SRX_SDA
I2STX_CLK
I2STX_WS
I2STX_SDA
TX_MCLK
RX_MCLK

DAC(3) AOUT

QUADRATURE ENCODER
PHA, PHB
INDEX

RTCX1

RTCX2

VBAT

PWM1[6:1]

2 × MAT0/1

1 × CAP0,
2 ×  CAP1

RD1/2
TD1/2

SDA1
SCL1

AD0[7:2]

SCK/SSEL
MOSI/MISO

8 × UART1
RXD0/TXD0

P0, P2

PCAP1[1:0]

RMII pins USB pins

M
P

U

(1) LPC1759/58/56 only
(2) LPC1758 only

EXTERNAL INTERRUPTS EINT0

(3) LPC1759/58/56/54 only
(4) LPC1752/51 USB device only
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.

Product data sheet Rev. 8.6 — 18 August 2015 6 of 80



NXP Semiconductors LPC1759/58/56/54/52/51
32-bit ARM Cortex-M3 microcontroller
P0[7]/I2STX_CLK/
SCK1/MAT2[1]

63[1] I/O P0[7] — General purpose digital input/output pin.

I/O I2STX_CLK — Transmit Clock. It is driven by the master and received by the 
slave. Corresponds to the signal SCK in the I2S-bus specification. 
(LPC1759/58/56 only).

I/O SCK1 — Serial Clock for SSP1.

O MAT2[1] — Match output for Timer 2, channel 1.

P0[8]/I2STX_WS/
MISO1/MAT2[2]

62[1] I/O P0[8] — General purpose digital input/output pin.

I/O I2STX_WS — Transmit Word Select. It is driven by the master and received by the 
slave. Corresponds to the signal WS in the I2S-bus specification. (LPC1759/58/56 
only).

I/O MISO1 — Master In Slave Out for SSP1.

O MAT2[2] — Match output for Timer 2, channel 2.

P0[9]/I2STX_SDA/
MOSI1/MAT2[3]

61[1] I/O P0[9] — General purpose digital input/output pin.

I/O I2STX_SDA — Transmit 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 MOSI1 — Master Out Slave In for SSP1.

O MAT2[3] — Match output for Timer 2, channel 3.

P0[10]/TXD2/
SDA2/MAT3[0]

39[1] I/O P0[10] — General purpose digital input/output pin.

O TXD2 — Transmitter output for UART2.

I/O SDA2 — I2C2 data input/output (this is not an open-drain pin).

O MAT3[0] — Match output for Timer 3, channel 0.

P0[11]/RXD2/
SCL2/MAT3[1]

40[1] I/O P0[11] — General purpose digital input/output pin.

I RXD2 — Receiver input for UART2.

I/O SCL2 — I2C2 clock input/output (this is not an open-drain pin).

O MAT3[1] — Match output for Timer 3, channel 1.

P0[15]/TXD1/
SCK0/SCK

47[1] I/O P0[15] — General purpose digital input/output pin.

O TXD1 — Transmitter output for UART1.

I/O SCK0 — Serial clock for SSP0.

I/O SCK — Serial clock for SPI.

P0[16]/RXD1/
SSEL0/SSEL

48[1] I/O P0[16] — General purpose digital input/output pin.

I RXD1 — Receiver input for UART1.

I/O SSEL0 — Slave Select for SSP0.

I/O SSEL — Slave Select for SPI.

P0[17]/CTS1/
MISO0/MISO

46[1] I/O P0[17] — General purpose digital input/output pin.

I CTS1 — Clear to Send input for UART1.

I/O MISO0 — Master In Slave Out for SSP0.

I/O MISO — Master In Slave Out for SPI.

P0[18]/DCD1/
MOSI0/MOSI

45[1] I/O P0[18] — General purpose digital input/output pin.

I DCD1 — Data Carrier Detect input for UART1.

I/O MOSI0 — Master Out Slave In for SSP0.

I/O MOSI — Master Out Slave In for SPI.

Table 4. Pin description …continued

Symbol Pin Type Description
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8.13.1 Features

• One or two CAN controllers and buses.

• Data rates to 1 Mbit/s on each bus.

• 32-bit register and RAM access.

• Compatible with CAN specification 2.0B, ISO 11898-1.

• Global Acceptance Filter recognizes standard (11-bit) and extended-frame (29-bit) 
receive identifiers for all CAN buses.

• Acceptance Filter can provide FullCAN-style automatic reception for selected 
Standard Identifiers.

• FullCAN messages can generate interrupts.

8.14 12-bit ADC

The LPC1759/58/56/54/52/51 contain one ADC. It is a single 12-bit successive 
approximation ADC with six channels and DMA support.

8.14.1 Features

• 12-bit successive approximation ADC.

• Input multiplexing among 6 pins.

• Power-down mode.

• Measurement range VREFN to VREFP.

• 12-bit conversion rate: 200 kHz.

• Individual channels can be selected for conversion.

• Burst conversion mode for single or multiple inputs.

• Optional conversion on transition of input pin or Timer Match signal.

• Individual result registers for each ADC channel to reduce interrupt overhead.

• DMA support.

8.15 10-bit DAC (LPC1759/58/56/54 only)

The DAC allows to generate a variable analog output. The maximum output value of the 
DAC is VREFP.

8.15.1 Features

• 10-bit DAC

• Resistor string architecture

• Buffered output

• Power-down mode

• Selectable output drive

• Dedicated conversion timer

• DMA support
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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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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– Do nothing on match.

• Up to two match registers can be used to generate timed DMA requests.

8.22 Pulse width modulator

The PWM is based on the standard Timer block and inherits all of its features, although 
only the PWM function is pinned out on the LPC1759/58/56/54/52/51. The Timer is 
designed to count cycles of the system derived clock and optionally switch pins, generate 
interrupts or perform other actions when specified timer values occur, based on seven 
match registers. The PWM function is in addition to these features, and is based on match 
register events.

The ability to separately control rising and falling edge locations allows the PWM to be 
used for more applications. For instance, multi-phase motor control typically requires 
three non-overlapping PWM outputs with individual control of all three pulse widths and 
positions.

Two match registers can be used to provide a single edge controlled PWM output. One 
match register (PWMMR0) controls the PWM cycle rate, by resetting the count upon 
match. The other match register controls the PWM edge position. Additional single edge 
controlled PWM outputs require only one match register each, since the repetition rate is 
the same for all PWM outputs. Multiple single edge controlled PWM outputs will all have a 
rising edge at the beginning of each PWM cycle, when an PWMMR0 match occurs.

Three match registers can be used to provide a PWM output with both edges controlled. 
Again, the PWMMR0 match register controls the PWM cycle rate. The other match 
registers control the two PWM edge positions. Additional double edge controlled PWM 
outputs require only two match registers each, since the repetition rate is the same for all 
PWM outputs.

With double edge controlled PWM outputs, specific match registers control the rising and 
falling edge of the output. This allows both positive going PWM pulses (when the rising 
edge occurs prior to the falling edge), and negative going PWM pulses (when the falling 
edge occurs prior to the rising edge).

8.22.1 Features

• LPC1759/58/56/54/52/51 has one PWM block with Counter or Timer operation (may 
use the peripheral clock or one of the capture inputs as the clock source).

• Seven match registers allow up to 6 single edge controlled or 3 double edge 
controlled PWM outputs, or a mix of both types. The match registers also allow:

– Continuous operation with optional interrupt generation on match.

– Stop timer on match with optional interrupt generation.

– Reset timer on match with optional interrupt generation.

• Supports single edge controlled and/or double edge controlled PWM outputs. Single 
edge controlled PWM outputs all go high at the beginning of each cycle unless the 
output is a constant low. Double edge controlled PWM outputs can have either edge 
occur at any position within a cycle. This allows for both positive going and negative 
going pulses.
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8.25 Repetitive Interrupt (RI) timer

The repetitive interrupt timer provides a free-running 32-bit counter which is compared to 
a selectable value, generating an interrupt when a match occurs. Any bits of the 
timer/compare can be masked such that they do not contribute to the match detection. 
The repetitive interrupt timer can be used to create an interrupt that repeats at 
predetermined intervals.

8.25.1 Features

• 32-bit counter running from PCLK. Counter can be free-running or be reset by a 
generated interrupt.

• 32-bit compare value.

• 32-bit compare mask. An interrupt is generated when the counter value equals the 
compare value, after masking. This allows for combinations not possible with a simple 
compare.

8.26 ARM Cortex-M3 system tick timer

The ARM Cortex-M3 includes a system tick timer (SYSTICK) that is intended to generate 
a dedicated SYSTICK exception at a 10 ms interval. In the LPC1759/58/56/54/52/51, this 
timer can be clocked from the internal AHB clock or from a device pin.

8.27 Watchdog timer

The purpose of the watchdog is to reset the microcontroller within a reasonable amount of 
time if it enters an erroneous state. When enabled, the watchdog will generate a system 
reset if the user program fails to ‘feed’ (or reload) the watchdog within a predetermined 
amount of time.

8.27.1 Features

• Internally resets chip if not periodically reloaded.

• Debug mode.

• Enabled by software but requires a hardware reset or a watchdog reset/interrupt to be 
disabled.

• Incorrect/Incomplete feed sequence causes reset/interrupt if enabled.

• Flag to indicate watchdog reset.

• Programmable 32-bit timer with internal prescaler.

• Selectable time period from (Tcy(WDCLK)  256  4) to (Tcy(WDCLK)  232  4) in 
multiples of Tcy(WDCLK)  4.

• The Watchdog Clock (WDCLK) source can be selected from the Internal RC (IRC) 
oscillator, the RTC oscillator, or the APB peripheral clock. This gives a wide range of 
potential timing choices of Watchdog operation under different power reduction 
conditions. It also provides the ability to run the WDT from an entirely internal source 
that is not dependent on an external crystal and its associated components and wiring 
for increased reliability.

• Includes lock/safe feature.
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IDD(ADC) ADC supply current active mode;

ADC powered

[16][17] - 1.95 - mA

ADC in Power-down 
mode

[16][18] - <0.2 - A

Deep sleep mode [16] - 38 - nA

Power-down mode [16] - 38 - nA

Deep power-down mode [16] - 24 - nA

II(ADC) ADC input current on pin VREFP

Deep sleep mode [19] - 100 - nA

Power-down mode [19] - 100 - nA

Deep power-down 
mode

[19] - 100 - nA

Standard port pins, RESET

IIL LOW-level input current VI = 0 V; on-chip pull-up 
resistor disabled

- 0.5 10 nA

IIH HIGH-level input 
current

VI = VDD(3V3); on-chip 
pull-down resistor 
disabled

- 0.5 10 nA

IOZ OFF-state output 
current

VO = 0 V; VO = VDD(3V3); 
on-chip pull-up/down 
resistors disabled

- 0.5 10 nA

VI input voltage pin configured to provide 
a digital function

[20][21]

[22]
0 - 5.0 V

VO output voltage output active 0 - VDD(3V3) V

VIH HIGH-level input 
voltage

0.7VDD(3V3) - - V

VIL LOW-level input voltage - - 0.3VDD(3V3) V

Vhys hysteresis voltage 0.4 - - V

VOH HIGH-level output 
voltage

IOH = 4 mA VDD(3V3)  
0.4

- - V

VOL LOW-level output 
voltage

IOL = 4 mA - - 0.4 V

IOH HIGH-level output 
current

VOH = VDD(3V3)  0.4 V 4 - - mA

IOL LOW-level output 
current

VOL = 0.4 V 4 - - mA

IOHS HIGH-level short-circuit 
output current

VOH = 0 V [23] - - 45 mA

IOLS LOW-level short-circuit 
output current

VOL = VDD(3V3)
[23] - - 50 mA

Ipd pull-down current VI = 5 V 10 50 150 A

Ipu pull-up current VI = 0 V 15 50 85 A

VDD(3V3) < VI < 5 V 0 0 0 A

Table 7. Static characteristics …continued
Tamb = 40 C to +85 C, unless otherwise specified.

Symbol Parameter Conditions Min Typ[1] Max Unit
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Fig 16. I2C-bus pins clock timing
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Fig 18. I2S-bus timing (input)

002aae159

Tcy(clk) tf tr

tWH

tsu(D) th(D)

tsu(D) tsu(D)

tWL

I2SRX_CLK

I2SRX_SDA

I2SRX_WS
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.

Product data sheet Rev. 8.6 — 18 August 2015 54 of 80



NXP Semiconductors LPC1759/58/56/54/52/51
32-bit ARM Cortex-M3 microcontroller
12.7 SSP interface

The maximum SSP speed is 33 Mbit/s in master mode or 8 Mbit/s in slave mode. In slave 
mode, the maximum SSP clock rate must be 1/12 of the SSP PCLK clock rate. 

 

 

Table 15. Dynamic characteristics: SSP pins in SPI mode
CL = 30 pF on all SSP pins; Tamb = 40 C to 85 C; VDD(3V3) = 3.3 V to 3.6 V; input slew = 1 ns; 
sampled at 10 % and 90 % of the signal level. Values guaranteed by design.

Symbol Parameter Conditions Min Max Unit

SSP master

tDS data set-up time in SPI mode 16.1 - ns

tDH data hold time in SPI mode 0 - ns

tv(Q) data output valid time in SPI mode - 2.5 ns

th(Q) data output hold time in SPI mode 0 - ns

SSP slave

tDS data set-up time in SPI mode 16.1 - ns

tDH data hold time in SPI mode 0 - ns

tv(Q) data output valid time in SPI mode - 3*Tcy(PCLK) + 2.5 ns

th(Q) data output hold time in SPI mode 0 - ns

Fig 19. SSP master timing in SPI mode
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12.8 USB interface
 

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

 

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

Symbol Parameter Conditions Min Typ Max Unit

tr rise time 10 % to 90 % 8.5 - 13.8 ns

tf fall time 10 % to 90 % 7.7 - 13.7 ns

tFRFM differential rise and fall time 
matching

 tr / tf - - 109 %

VCRS output signal crossover voltage 1.3 - 2.0 V

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

tFDEOP source jitter for differential transition 
to SE0 transition

see Figure 21 2 - +5 ns

tJR1 receiver jitter to next transition 18.5 - +18.5 ns

tJR2 receiver jitter for paired transitions 10 % to 90 % 9 - +9 ns

tEOPR1 EOP width at receiver must reject as 
EOP; see 
Figure 21

[1] 40 - - ns

tEOPR2 EOP width at receiver must accept as 
EOP; see 
Figure 21

[1] 82 - - ns

Fig 21. Differential data-to-EOP transition skew and EOP width
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[1] VDDA and VREFP should be tied to VDD(3V3) if the ADC and DAC are not used.

[2] The ADC is monotonic, there are no missing codes.

[3] The differential linearity error (ED) is the difference between the actual step width and the ideal step width. See Figure 26.

[4] The integral non-linearity (EL(adj)) is the peak difference between the center of the steps of the actual and the ideal transfer curve after 
appropriate adjustment of gain and offset errors. See Figure 26.

[5] The offset error (EO) is the absolute difference between the straight line which fits the actual curve and the straight line which fits the 
ideal curve. See Figure 26.

[6] The gain error (EG) is the relative difference in percent between the straight line fitting the actual transfer curve after removing offset 
error, and the straight line which fits the ideal transfer curve. See Figure 26.

[7] The conversion frequency corresponds to the number of samples per second.

Table 19. ADC characteristics (lower resolution)
Tamb = 40 C to +85 C unless otherwise specified; 12-bit ADC used as 10-bit resolution ADC.[1]

Symbol Parameter Conditions Min Typ Max Unit

ED differential linearity error [2][3] - 1 - LSB

EL(adj) integral non-linearity [4] - 1.5 - LSB

EO offset error [5] - 2 - LSB

EG gain error [6] - 2 - LSB

fclk(ADC) ADC clock frequency 3.0 V  VDDA  3.6 V - - 33 MHz

2.7 V  VDDA < 3.0 V - - 25 MHz

fc(ADC) ADC conversion frequency 3 V  VDDA  3.6 V [7] - - 500 kHz

2.7 V  VDDA < 3.0 V [7] - - 400 kHz
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(1) Example of an actual transfer curve.

(2) The ideal transfer curve.

(3) Differential linearity error (ED).

(4) Integral non-linearity (EL(adj)).

(5) Center of a step of the actual transfer curve.

Fig 26. 12-bit ADC characteristics 
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15. Application information

15.1 Suggested USB interface solutions

If the LPC1759/58/56/54/52/51 VDD is always greater than 0 V while VBUS = 5 V, the VBUS 
pin can be connected directly to the VBUS pin on the USB connector.

This applies to bus powered devices where the USB cable supplies the system power. For 
systems where VDD can be 0 V and VBUS is directly applied to the VBUS pin, precautions 
must be taken to reduce the voltage to below 3.6 V.

 

The maximum allowable voltage on the VBUS pin is 3.6 V. One method is to use a voltage 
divider to connect the VBUS pin to the VBUS on the USB connector.

The voltage divider ratio should be such that the VBUS pin will be greater than 0.7VDD to 
indicate a logic HIGH while below the 3.6 V allowable maximum voltage.

Use the following operating conditions:

VBUSmax = 5.25 V

VDD = 3.6 V

The voltage divider would need to provide a reduction of 3.6 V/5.25 V or ~0.686 V.

Fig 28. LPC1759/58/56/54/52/51 USB interface on a bus-powered device
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Fig 29. USB interface on a bus-powered device where VBUS = 5 V, VDD not present
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Fig 30. LPC1759/58/56/54/52/51 USB interface with soft-connect
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15.3 XTAL Printed-Circuit Board (PCB) layout guidelines

The crystal should be connected on the PCB as close as possible to the oscillator input 
and output pins of the chip. Take care that the load capacitors Cx1, Cx2, and Cx3 in case of 
third overtone crystal usage have a common ground plane. The external components 
must also be connected to the ground plain. Loops must be made as small as possible in 

Fig 35. Oscillator modes and models: oscillation mode of operation and external crystal 
model used for CX1/CX2 evaluation

Table 22. Recommended values for CX1/CX2 in oscillation mode (crystal and external 
components parameters): low frequency mode 

Fundamental oscillation 
frequency FOSC

Crystal load 
capacitance CL

Maximum crystal 
series resistance RS

External load 
capacitors CX1/CX2

 1 MHz to 5 MHz 10 pF < 300  18 pF, 18 pF

20 pF < 300  39 pF, 39 pF

30 pF < 300  57 pF, 57 pF

5 MHz to 10 MHz 10 pF < 300  18 pF, 18 pF

20 pF < 200  39 pF, 39 pF

30 pF < 100  57 pF, 57 pF

10 MHz to 15 MHz 10 pF < 160  18 pF, 18 pF

20 pF < 60  39 pF, 39 pF

15 MHz to 20 MHz 10 pF < 80  18 pF, 18 pF

Table 23. Recommended values for CX1/CX2 in oscillation mode (crystal and external 
components parameters): high frequency mode 

Fundamental oscillation 
frequency FOSC

Crystal load 
capacitance CL

Maximum crystal 
series resistance RS

External load 
capacitors CX1, CX2

15 MHz to 20 MHz 10 pF < 180  18 pF, 18 pF

20 pF < 100  39 pF, 39 pF

20 MHz to 25 MHz 10 pF < 160  18 pF, 18 pF

20 pF < 80  39 pF, 39 pF
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LPC1xxx

XTALIN XTALOUT

CX2CX1

XTAL

= CL CP
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17. Soldering

 

Fig 39. Reflow soldering for the LQFP80 package
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20. Revision history

 

Table 26. Revision history

Document ID Release date Data sheet status Change 
notice

Supersedes

LPC1759_58_56_54_52_51 v.8.6 20150818 Product data sheet - LPC1759_58_56_54_52_51 v.8.5

Modifications: • Updated max value of tv(Q) (data output valid time) in SPI mode to 3*Tcy(PCLK) + 2.5 
ns. See Table 15 “Dynamic characteristics: SSP pins in SPI mode”.

• Updated Section 2 “Features and benefits”: Added Boundary scan Description 
Language (BSDL) is not available for this device.

• Updated Figure 3 “LPC1759/58/56/54/52/51 memory map”: APB0 slot 7 
(0x4001C000) was "reserved" and changed it to I2C0.

• Added a column for GPIO pins and device order part number to the ordering 
options table. See Table 2 “Ordering options”.

LPC1759_58_56_54_52_51 v.8.5 20140624 Product data sheet - LPC1759_58_56_54_52_51 v.8.4

Modifications: • SSP timing diagram updated. SSP timing parameters tv(Q), th(Q), tDS, and tDH 
added. See Section 12.7 “SSP interface”.

• SSP maximum bit rate in master mode corrected to 33 Mbit/s.

• Parameter Tj(max) added in Table 5 “Limiting values”.

• Description of capture channels corrected in Section 8.21.1.

LPC1759_58_56_54_52_51 v.8.4 20140404 Product data sheet - LPC1759_58_56_54_52_51 v.8.3

Modifications: • Table 4 “Pin description”: Changed RX_MCLK and TX_MCLK type from INPUT to 
OUTPUT.

LPC1759_58_56_54_52_51 v.8.3 20140108 Product data sheet - LPC1759_58_56_54_52_51 v.8.2

Modifications: • Table 6 “Thermal resistance (±15 %)”: Added 15 % to table title.

LPC1759_58_56_54_52_51 v.8.2 20131018 Product data sheet - LPC1759_58_56_54_52_51 v.8.1

Modifications: • Table 5 “Limiting values”: Removed condition “5 V tolerant open-drain pins...” from 
VI.

• Table 7 “Static characteristics”: 

– Added Table note 3 “VDDA and VREFP should be tied to VDD(3V3) if the ADC 
and DAC are not used.”

– Added Table note 4 “VDDA for DAC specs are from 2.7 V to 3.6 V.”

– VDDA/VREFP spec changed from 2.7 V to 2.5 V.

• Table 18 “ADC characteristics (full resolution)”: 

– Added Table note 1 “VDDA and VREFP should be tied to VDD(3V3) if the ADC 
and DAC are not used.”

– VDDA changed from 2.7 V to 2.5 V.

• Table 19 “ADC characteristics (lower resolution)”: Added Table note 1 “VDDA and 
VREFP should be tied to VDD(3V3) if the ADC and DAC are not used.”
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Export control — This document as well as the item(s) described herein 
may be subject to export control regulations. Export might require a prior 
authorization from competent authorities.

Non-automotive qualified products — Unless this data sheet expressly 
states that this specific NXP Semiconductors product is automotive qualified, 
the product is not suitable for automotive use. It is neither qualified nor tested 
in accordance with automotive testing or application requirements. NXP 
Semiconductors accepts no liability for inclusion and/or use of 
non-automotive qualified products in automotive equipment or applications.

In the event that customer uses the product for design-in and use in 
automotive applications to automotive specifications and standards, customer 
(a) shall use the product without NXP Semiconductors’ warranty of the 
product for such automotive applications, use and specifications, and (b) 

whenever customer uses the product for automotive applications beyond 
NXP Semiconductors’ specifications such use shall be solely at customer’s 
own risk, and (c) customer fully indemnifies NXP Semiconductors for any 
liability, damages or failed product claims resulting from customer design and 
use of the product for automotive applications beyond NXP Semiconductors’ 
standard warranty and NXP Semiconductors’ product specifications.

21.4 Trademarks
Notice: All referenced brands, product names, service names and trademarks 
are the property of their respective owners.

I2C-bus  — logo is a trademark of NXP Semiconductors N.V.

22. Contact information

For more information, please visit: http://www.nxp.com

For sales office addresses, please send an email to: salesaddresses@nxp.com
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