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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 LPC43S50/S30/S20
32-bit ARM Cortex-M4/M0 microcontroller
6. Pinning information

6.1 Pinning
 

 

6.2 Pin description

On the LPC43S50/S30/S20, digital pins are grouped into 16 ports, named P0 to P9 and 
PA to PF, with up to 20 pins used per port. Each digital pin can support up to eight different 
digital functions, including General-Purpose I/O (GPIO), selectable through the System 
Configuration Unit (SCU) registers. The pin name is not indicative of the GPIO port 
assigned to it.

Fig 2. Pin configuration LBGA256 package Fig 3. Pin configuration TFBGA180 package
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Fig 4. Pin configuration TFBGA100 package Fig 5. Pin configuration LQFP144 package
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NXP Semiconductors LPC43S50/S30/S20
32-bit ARM Cortex-M4/M0 microcontroller
P1_1 R2 N1 K2 42 [2] N; 
PU

I/O GPIO0[8] — General purpose digital input/output pin. Boot pin 
(see Table 5).

O CTOUT_7 — SCTimer/PWM output 7. Match output 3 of timer 
1.

I/O EMC_A6 — External memory address line 6. 

I/O SGPIO8 — General purpose digital input/output pin.

- R — Function reserved.

I/O SSP0_MISO — Master In Slave Out for SSP0.

- R — Function reserved.

- R — Function reserved.

P1_2 R3 N2 K1 43 [2] N; 
PU

I/O GPIO0[9] — General purpose digital input/output pin. Boot pin 
(see Table 5).

O CTOUT_6 — SCTimer/PWM output 6. Match output 2 of timer 
1.

I/O EMC_A7 — External memory address line 7. 

I/O SGPIO9 — General purpose digital input/output pin.

- R — Function reserved.

I/O SSP0_MOSI — Master Out Slave in for SSP0.

- R — Function reserved.

- R — Function reserved.

P1_3 P5 M2 J1 44 [2] N; 
PU

I/O GPIO0[10] — General purpose digital input/output pin.

O CTOUT_8 — SCTimer/PWM output 8. Match output 0 of timer 
2.

I/O SGPIO10 — General purpose digital input/output pin.

O EMC_OE — LOW active Output Enable signal.

O USB0_IND1 — USB0 port indicator LED control 
output 1.

I/O SSP1_MISO — Master In Slave Out for SSP1.

- R — Function reserved.

O SD_RST — SD/MMC reset signal for MMC4.4 card.

P1_4 T3 P2 J2 47 [2] N; 
PU

I/O GPIO0[11] — General purpose digital input/output pin.

O CTOUT_9 — SCTimer/PWM output 9. Match output 3 of timer 
3.

I/O SGPIO11 — General purpose digital input/output pin.

O EMC_BLS0 — LOW active Byte Lane select signal 0.

O USB0_IND0 — USB0 port indicator LED control output 0.

I/O SSP1_MOSI — Master Out Slave in for SSP1.

- R — Function reserved.

O SD_VOLT1 — SD/MMC bus voltage select output 1.

Table 3. Pin description …continued
LCD, Ethernet, USB0, and USB1 functions are not available on all parts. See Table 2.
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NXP Semiconductors LPC43S50/S30/S20
32-bit ARM Cortex-M4/M0 microcontroller
P1_8 R7 M5 H5 51 [2] N; 
PU

I/O GPIO1[1] — General purpose digital input/output pin.

O U1_DTR — Data Terminal Ready output for UART1.

O CTOUT_12 — SCTimer/PWM output 12. Match output 3 of 
timer 3.

I/O EMC_D1 — External memory data line 1.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

O SD_VOLT0 — SD/MMC bus voltage select output 0.

P1_9 T7 N5 J5 52 [2] N; 
PU

I/O GPIO1[2] — General purpose digital input/output pin.

O U1_RTS — Request to Send output for UART1.

O CTOUT_11 — SCTimer/PWM output 11. Match output 3 of 
timer 2.

I/O EMC_D2 — External memory data line 2.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

I/O SD_DAT0 — SD/MMC data bus line 0.

P1_10 R8 N6 H6 53 [2] N; 
PU

I/O GPIO1[3] — General purpose digital input/output pin.

I U1_RI — Ring Indicator input for UART1.

O CTOUT_14 — SCTimer/PWM output 14. Match output 2 of 
timer 3.

I/O EMC_D3 — External memory data line 3.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

I/O SD_DAT1 — SD/MMC data bus line 1.

P1_11 T9 P8 J7 55 [2] N; 
PU

I/O GPIO1[4] — General purpose digital input/output pin.

I U1_CTS — Clear to Send input for UART1.

O CTOUT_15 — SCTimer/PWM output 15. Match output 3 of 
timer 3.

I/O EMC_D4 — External memory data line 4.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

I/O SD_DAT2 — SD/MMC data bus line 2.

Table 3. Pin description …continued
LCD, Ethernet, USB0, and USB1 functions are not available on all parts. See Table 2.
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NXP Semiconductors LPC43S50/S30/S20
32-bit ARM Cortex-M4/M0 microcontroller
P2_12 E15 D13 B9 106 [2] N; 
PU

I/O GPIO1[12] — General purpose digital input/output pin.

O CTOUT_4 — SCTimer/PWM output 4. Match output 3 of timer 
3.

- R — Function reserved.

I/O EMC_A3 — External memory address line 3.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

I/O U2_UCLK — Serial clock input/output for USART2 in 
synchronous mode.

P2_13 C16 E14 A10 108 [2] N; 
PU

I/O GPIO1[13] — General purpose digital input/output pin.

I CTIN_4 — SCTimer/PWM input 4. Capture input 2 of timer 1.

- R — Function reserved.

I/O EMC_A4 — External memory address line 4.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

I/O U2_DIR — RS-485/EIA-485 output enable/direction control for 
USART2.

P3_0 F13 D12 A8 112 [2] N; 
PU

I/O I2S0_RX_SCK — I2S receive clock. It is driven by the master 
and received by the slave. Corresponds to the signal SCK in 
the I2S-bus specification.

O I2S0_RX_MCLK — I2S receive master clock.

I/O I2S0_TX_SCK — Transmit Clock. It is driven by the master 
and received by the slave. Corresponds to the signal SCK in 
the I2S-bus specification.

O I2S0_TX_MCLK — I2S transmit master clock.

I/O SSP0_SCK — Serial clock for SSP0.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

Table 3. Pin description …continued
LCD, Ethernet, USB0, and USB1 functions are not available on all parts. See Table 2.
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NXP Semiconductors LPC43S50/S30/S20
32-bit ARM Cortex-M4/M0 microcontroller
P5_2 R4 M3 - 46 [2] N; 
PU

I/O GPIO2[11] — General purpose digital input/output pin.

I MCI1 — Motor control PWM channel 1, input.

I/O EMC_D14 — External memory data line 14.

- R — Function reserved.

O U1_RTS — Request to Send output for UART 1. Can also be 
configured to be an RS-485/EIA-485 output enable signal for 
UART 1.

I T1_CAP2 — Capture input 2 of timer 1.

- R — Function reserved.

- R — Function reserved.

P5_3 T8 P6 - 54 [2] N; 
PU

I/O GPIO2[12] — General purpose digital input/output pin.

I MCI0 — Motor control PWM channel 0, input.

I/O EMC_D15 — External memory data line 15.

- R — Function reserved.

I U1_RI — Ring Indicator input for UART 1.

I T1_CAP3 — Capture input 3 of timer 1.

- R — Function reserved.

- R — Function reserved.

P5_4 P9 N7 - 57 [2] N; 
PU

I/O GPIO2[13] — General purpose digital input/output pin.

O MCOB0 — Motor control PWM channel 0, output B.

I/O EMC_D8 — External memory data line 8.

- R — Function reserved.

I U1_CTS — Clear to Send input for UART 1.

O T1_MAT0 — Match output 0 of timer 1.

- R — Function reserved.

- R — Function reserved.

P5_5 P10 N8 - 58 [2] N; 
PU

I/O GPIO2[14] — General purpose digital input/output pin.

O MCOA1 — Motor control PWM channel 1, output A.

I/O EMC_D9 — External memory data line 9.

- R — Function reserved.

I U1_DCD — Data Carrier Detect input for UART 1.

O T1_MAT1 — Match output 1 of timer 1.

- R — Function reserved.

- R — Function reserved.

Table 3. Pin description …continued
LCD, Ethernet, USB0, and USB1 functions are not available on all parts. See Table 2.
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NXP Semiconductors LPC43S50/S30/S20
32-bit ARM Cortex-M4/M0 microcontroller
P6_9 J15 H13 F8 97 [2] N; 
PU

I/O GPIO3[5] — General purpose digital input/output pin.

- R — Function reserved.

- R — Function reserved.

O EMC_DYCS0 — SDRAM chip select 0.

- R — Function reserved.

O T2_MAT2 — Match output 2 of timer 2.

- R — Function reserved.

- R — Function reserved.

P6_10 H15 G13 - 100 [2] N; 
PU

I/O GPIO3[6] — General purpose digital input/output pin.

O MCABORT — Motor control PWM, LOW-active fast abort.

- R — Function reserved.

O EMC_DQMOUT1 — Data mask 1 used with SDRAM and static 
devices.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

P6_11 H12 F11 C9 101 [2] N; 
PU

I/O GPIO3[7] — General purpose digital input/output pin.

- R — Function reserved.

- R — Function reserved.

O EMC_CKEOUT0 — SDRAM clock enable 0.

- R — Function reserved.

O T2_MAT3 — Match output 3 of timer 2.

- R — Function reserved.

- R — Function reserved.

P6_12 G15 F13 - 103 [2] N; 
PU

I/O GPIO2[8] — General purpose digital input/output pin.

O CTOUT_7 — SCTimer/PWM output 7. Match output 3 of timer 
1.

- R — Function reserved.

O EMC_DQMOUT0 — Data mask 0 used with SDRAM and static 
devices.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

Table 3. Pin description …continued
LCD, Ethernet, USB0, and USB1 functions are not available on all parts. See Table 2.
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NXP Semiconductors LPC43S50/S30/S20
32-bit ARM Cortex-M4/M0 microcontroller
P9_2 N8 M6 - - [2] N; 
PU

I/O GPIO4[14] — General purpose digital input/output pin.

O MCOB2 — Motor control PWM channel 2, output B.

- R — Function reserved.

- R — Function reserved.

I/O I2S0_TX_SDA — I2S transmit data. It is driven by the 
transmitter and read by the receiver. Corresponds to the signal 
SD in the I2S-bus specification.

I ENET_RXD3 — Ethernet receive data 3 (MII interface).

I/O SGPIO2 — General purpose digital input/output pin.

I/O SSP0_MOSI — Master Out Slave in for SSP0.

P9_3 M6 P5 - - [2] N; 
PU

I/O GPIO4[15] — General purpose digital input/output pin.

O MCOA0 — Motor control PWM channel 0, output A.

O USB1_IND1 — USB1 Port indicator LED control output 1.

- R — Function reserved.

- R — Function reserved.

I ENET_RXD2 — Ethernet receive data 2 (MII interface).

I/O SGPIO9 — General purpose digital input/output pin.

O U3_TXD — Transmitter output for USART3.

P9_4 N10 M8 - - [2] N; 
PU

- R — Function reserved.

O MCOB0 — Motor control PWM channel 0, output B.

O USB1_IND0 — USB1 Port indicator LED control output 0.

- R — Function reserved.

I/O GPIO5[17] — General purpose digital input/output pin.

O ENET_TXD2 — Ethernet transmit data 2 (MII interface).

I/O SGPIO4 — General purpose digital input/output pin.

I U3_RXD — Receiver input for USART3.

P9_5 M9 L7 - 69 [2] N; 
PU

- R — Function reserved.

O MCOA1 — Motor control PWM channel 1, output A.

O USB1_PPWR — VBUS drive signal (towards external charge 
pump or power management unit); indicates that VBUS must 
be driven (active high).

Add a pull-down resistor to disable the power switch at reset. 
This signal has opposite polarity compared to the USB_PPWR 
used on other NXP LPC parts.

- R — Function reserved.

I/O GPIO5[18] — General purpose digital input/output pin.

O ENET_TXD3 — Ethernet transmit data 3 (MII interface).

I/O SGPIO3 — General purpose digital input/output pin.

O U0_TXD — Transmitter output for USART0.

Table 3. Pin description …continued
LCD, Ethernet, USB0, and USB1 functions are not available on all parts. See Table 2.
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NXP Semiconductors LPC43S50/S30/S20
32-bit ARM Cortex-M4/M0 microcontroller
PC_11 L5 - - - [2] N; 
PU

- R — Function reserved.

I USB1_ULPI_DIR — ULPI link DIR signal. Controls the ULPI 
data line direction.

I U1_DCD — Data Carrier Detect input for UART 1.

- R — Function reserved.

I/O GPIO6[10] — General purpose digital input/output pin.

- R — Function reserved.

- R — Function reserved.

I/O SD_DAT4 — SD/MMC data bus line 4.

PC_12 L6 - - - [2] N; 
PU

- R — Function reserved.

- R — Function reserved.

O U1_DTR — Data Terminal Ready output for UART 1. Can also 
be configured to be an RS-485/EIA-485 output enable signal 
for UART 1.

- R — Function reserved.

I/O GPIO6[11] — General purpose digital input/output pin.

I/O SGPIO11 — General purpose digital input/output pin.

I/O I2S0_TX_SDA — I2S transmit data. It is driven by the 
transmitter and read by the receiver. Corresponds to the signal 
SD in the I2S-bus specification.

I/O SD_DAT5 — SD/MMC data bus line 5.

PC_13 M1 - - - [2] N; 
PU

- R — Function reserved.

- R — Function reserved.

O U1_TXD — Transmitter output for UART 1.

- R — Function reserved.

I/O GPIO6[12] — General purpose digital input/output pin.

I/O SGPIO12 — General purpose digital input/output pin.

I/O I2S0_TX_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.

I/O SD_DAT6 — SD/MMC data bus line 6.

PC_14 N1 - - - [2] N; 
PU

- R — Function reserved.

- R — Function reserved.

I U1_RXD — Receiver input for UART 1.

- R — Function reserved.

I/O GPIO6[13] — General purpose digital input/output pin.

I/O SGPIO13 — General purpose digital input/output pin.

O ENET_TX_ER — Ethernet Transmit Error (MII interface).

I/O SD_DAT7 — SD/MMC data bus line 7.

Table 3. Pin description …continued
LCD, Ethernet, USB0, and USB1 functions are not available on all parts. See Table 2.

Symbol

L
B

G
A

25
6

T
F

B
G

A
1

80

T
F

B
G

A
1

00

L
Q

F
P

14
4

R
e

se
t 

st
at

e
[1

]

Ty
p

e

Description
LPC43S50_S30_S20 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.

Product data sheet Rev. 1.2 — 16 March 2016 43 of 156



NXP Semiconductors LPC43S50/S30/S20
32-bit ARM Cortex-M4/M0 microcontroller
PF_3 E10 - - - [2] N; 
PU

- R — Function reserved.

I U3_RXD — Receiver input for USART3.

I/O SSP0_MOSI — Master Out Slave in for SSP0.

- R — Function reserved.

I/O GPIO7[18] — General purpose digital input/output pin.

- R — Function reserved.

I/O SGPIO2 — General purpose digital input/output pin.

- R — Function reserved.

PF_4 D10 D6 H4 120 [2] O; 
PU

I/O SSP1_SCK — Serial clock for SSP1.

I GP_CLKIN — General-purpose clock input to the CGU.

O TRACECLK — Trace clock.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

O I2S0_TX_MCLK — I2S transmit master clock.

I/O I2S0_RX_SCK — I2S receive clock. It is driven by the master 
and received by the slave. Corresponds to the signal SCK in 
the I2S-bus specification.

PF_5 E9 - - - [5] N; 
PU

- R — Function reserved.

I/O U3_UCLK — Serial clock input/output for USART3 in 
synchronous mode.

I/O SSP1_SSEL — Slave Select for SSP1.

O TRACEDATA[0] — Trace data, bit 0.

I/O GPIO7[19] — General purpose digital input/output pin.

- R — Function reserved.

I/O SGPIO4 — General purpose digital input/output pin.

- R — Function reserved.

AI ADC1_4 — ADC1 and ADC0, input channel 4. Configure the 
pin as GPIO input and use the ADC function select register in 
the SCU to select the ADC.

Table 3. Pin description …continued
LCD, Ethernet, USB0, and USB1 functions are not available on all parts. See Table 2.
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NXP Semiconductors LPC43S50/S30/S20
32-bit ARM Cortex-M4/M0 microcontroller
7.6.1 Features

• Controls system exceptions and peripheral interrupts.

• The Cortex-M4 NVIC supports up to 53 vectored interrupts.

• Eight programmable interrupt priority levels with hardware priority level masking.

• Relocatable vector table.

• Non-Maskable Interrupt (NMI).

• Software interrupt generation.

7.6.2 Interrupt sources

Each peripheral device has one interrupt line connected to the NVIC but may have several 
interrupt flags. Individual interrupt flags can represent more than one interrupt source.

7.7 System Tick timer (SysTick)

The ARM Cortex-M4 includes a system tick timer (SysTick) that is intended to generate a 
dedicated SYSTICK exception at a 10 ms interval. 

Remark: The SysTick is not included in the ARM Cortex-M0 core.

7.8 Event router

The event router combines various internal signals, interrupts, and the external interrupt 
pins (WAKEUP[3:0]) to create an interrupt in the NVIC, if enabled. In addition, the event 
router creates a wake-up signal to the ARM core and the CCU for waking up from Sleep, 
Deep-sleep, Power-down, and Deep power-down modes. Individual events can be 
configured as edge or level sensitive and can be enabled or disabled in the event router. 
The event router can be battery powered.

The following events if enabled in the event router can create a wake-up signal from 
sleep, deep-sleep, power-down, and deep power-down modes and/or create an interrupt:

• External pins WAKEUP0/1/2/3 and RESET

• Alarm timer, RTC (32 kHz oscillator running)

The following events if enabled in the event router can create a wake-up signal from sleep 
mode only and/or create an interrupt:

• WWDT, BOD interrupts

• C_CAN0/1 and QEI interrupts

• Ethernet, USB0, USB1 signals

• Selected outputs of combined timers (SCTimer/PWM and timer0/1/3)

Remark: Any interrupt can wake up the ARM Cortex-M4 from sleep mode if enabled in 
the NVIC.

7.9 Global Input Multiplexer Array (GIMA)

The GIMA routes signals to event-driven peripheral targets like the SCTimer/PWM, 
timers, event router, or the ADCs.
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[1] The boot loader programs the appropriate pin function at reset to boot using either SSP0 or SPIFI.

Remark: Pin functions for SPIFI and SSP0 boot are different.

 

[1] The boot loader programs the appropriate pin function at reset to boot using either SSP0 or SPIFI.

Remark: Pin functions for SPIFI and SSP0 boot are different.

7.13 Memory mapping

The memory map shown in Figure 7 and Figure 8 is global to both the Cortex-M4 and the 
Cortex-M0 processors and all SRAM is shared between both processors. Each processor 
uses its own ARM private bus memory map for the NVIC and other system functions.

 

EMC 16-bit 0 1 0 0 Boot from external static memory (such as NOR 
flash) using CS0 and a 16-bit data bus.

EMC 32-bit 0 1 0 1 Boot from external static memory (such as NOR 
flash) using CS0 and a 32-bit data bus.

USB0 0 1 1 0 Boot from USB0.

USB1 0 1 1 1 Boot from USB1.

SPI (SSP) 1 0 0 0 Boot from SPI flash connected to the SSP0 
interface on P3_3 (function SSP0_SCK), P3_6 
(function SSP0_SSEL), P3_7 (function 
SSP0_MISO), and P3_8 (function SSP0_MOSI)[1].

USART3 1 0 0 1 Boot from device connected to USART3 using pins 
P2_3 and P2_4.

Table 4. Boot mode when OTP BOOT_SRC bits are programmed …continued

Boot mode BOOT_SRC 
bit 3

BOOT_SRC 
bit 2

BOOT_SRC 
bit 1

BOOT_SRC 
bit 0

Description

Table 5. Boot mode when OPT BOOT_SRC bits are zero

Boot mode Pins Description

P2_9 P2_8 P1_2 P1_1

USART0 LOW LOW LOW LOW Boot from device connected to USART0 using pins 
P2_0 and P2_1.

SPIFI LOW LOW LOW HIGH Boot from Quad SPI flash connected to the SPIFI 
interface on P3_3 to P3_8[1].

EMC 8-bit LOW LOW HIGH LOW Boot from external static memory (such as NOR 
flash) using CS0 and an 8-bit data bus.

EMC 16-bit LOW LOW HIGH HIGH Boot from external static memory (such as NOR 
flash) using CS0 and a 16-bit data bus.

EMC 32-bit LOW HIGH LOW LOW Boot from external static memory (such as NOR 
flash) using CS0 and a 32-bit data bus.

USB0 LOW HIGH LOW HIGH Boot from USB0

USB1 LOW HIGH HIGH LOW Boot from USB1.

SPI (SSP) LOW HIGH HIGH HIGH Boot from SPI flash connected to the SSP0 
interface on P3_3 (function SSP0_SCK), P3_6 
(function SSP0_SSEL), P3_7 (function 
SSP0_MISO), and P3_8 (function SSP0_MOSI)[1].

USART3 HIGH LOW LOW LOW Boot from device connected to USART3 using pins 
P2_3 and P2_4.
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Ipu pull-up current VI = 0 V [14][15]

[16]
- 62 - A

VDD(IO) < VI  5 V - 10 - A

I/O pins - high drive strength: standard drive mode

IOH HIGH-level output 
current

VOH = VDD(IO)  0.4 V 4 - - mA

IOL LOW-level output 
current

VOL = 0.4 V 4 - - mA

IOHS HIGH-level short-circuit 
output current

drive HIGH; connected to 
ground

[12] - - 32 mA

IOLS LOW-level short-circuit 
output current

drive LOW; connected to 
VDD(IO)

[12] - - 32 mA

I/O pins - high drive strength: medium drive mode

IOH HIGH-level output 
current

VOH = VDD(IO)  0.4 V 8 - - mA

IOL LOW-level output 
current

VOL = 0.4 V 8 - - mA

IOHS HIGH-level short-circuit 
output current

drive HIGH; connected to 
ground

[12] - - 65 mA

IOLS LOW-level short-circuit 
output current

drive LOW; connected to 
VDD(IO)

[12] - - 63 mA

I/O pins - high drive strength: high drive mode

IOH HIGH-level output 
current

VOH = VDD(IO)  0.4 V 14 - - mA

IOL LOW-level output 
current

VOL = 0.4 V 14 - - mA

IOHS HIGH-level short-circuit 
output current

drive HIGH; connected to 
ground

[12] - - 113 mA

IOLS LOW-level short-circuit 
output current

drive LOW; connected to 
VDD(IO)

[12] - - 110 mA

I/O pins - high drive strength: ultra-high drive mode

IOH HIGH-level output 
current

VOH = VDD(IO)  0.4 V 20 - - mA

IOL LOW-level output 
current

VOL = 0.4 V 20 - - mA

IOHS HIGH-level short-circuit 
output current

drive HIGH; connected to 
ground

[12] - - 165 mA

IOLS LOW-level short-circuit 
output current

drive LOW; connected to 
VDD(IO)

[12] - - 156 mA

I/O pins - high-speed

CI input capacitance - - 2 pF

ILL LOW-level leakage 
current

VI = 0 V; on-chip pull-up 
resistor disabled

- 3 - nA

Table 10. Static characteristics …continued
Tamb = 40 C to +85 C, unless otherwise specified. 

Symbol Parameter Conditions Min Typ[1] Max Unit
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10.1 Power consumption
 

 

Conditions: Tamb = 25 C; active mode entered executing code while(1){} from SRAM; M0-core in 
reset; internal pull-up resistors disabled; PLL1 enabled; IRC enabled; all peripherals disabled; all 
peripheral clocks disabled. 

Fig 11. Typical supply current versus regulator supply voltage VDD(REG)(3V3) in active 
mode

Conditions: VDD(REG)(3V3) = 3.3 V, Active mode entered executing code while(1){} from SRAM; 
M0-core in reset; internal pull-up resistors disabled; PLL1 enabled; IRC enabled; all peripherals 
disabled; all peripheral clocks disabled.

Fig 12. Typical supply current versus temperature in Active mode
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Conditions: VDD(REG)(3V3) = VDD(IO) = 3.3 V; normal-drive; 
EHD = 0x0.

Conditions: VDD(REG)(3V3) = VDD(IO) = 3.3 V; 
medium-drive; EHD = 0x1.

Conditions: VDD(REG)(3V3) = VDD(IO) = 3.3 V; high-drive; 
EHD = 0x2.

Conditions: VDD(REG)(3V3) = VDD(IO) = 3.3 V; ultra 
high-drive; EHD = 0x3.

Fig 23. High-drive pins; typical HIGH level output voltage VOH versus HGH level output current IOH
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11.12 SPI interface
 

[1] Tcy(clk) = 8/BASE_SPI_CLK. Tcy(PCLK) = 1/BASE_SPI_CLK.

Table 25. Dynamic characteristics: SPI
Tamb = 40 C to +85 C; 2.2 V  VDD(REG)(3V3)   3.6 V; 2.7 V  VDD(IO)   3.6 V. Simulated values.

Symbol Parameter Conditions Min Typ Max Unit

Tcy(PCLK) PCLK cycle time 5 ns

Tcy(clk) clock cycle time [1] 40 - - ns

Master

tDS data set-up time 7.2 - - ns

tDH data hold time 0 - - ns

tv(Q) data output valid time - - 3.7 ns

th(Q) data output hold time - - 1.2 ns

Slave

tDS data set-up time 1.2 - - ns

tDH data hold time 3 x Tcy(PCLK) + 0.54 - - ns

tv(Q) data output valid time - - 3 x Tcy(PCLK) + 9.7 ns

th(Q) data output hold time - - 2 x Tcy(PCLK) + 7.1 ns
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[1] Parameters specified for 40 % of VDD(IO) for rising edges and 60 % of VDD(IO) for falling edges.

[2] Tcy(clk) = 1/CCLK (see LPC43xx User manual).

[3] End Of Read (EOR): longest of tCSHOEH, tOEHANV, tCSHBLSH.

[4] Start Of Read (SOR): longest of tCSLAV, tCSLOEL, tCSLBLSL.

[5] End Of Write (EOW): earliest of address not valid or EMC_BLSn HIGH.

 

 

tBLSHEOW BLS HIGH to end of write 
time 

PB = 0 [2]

[5]
1.9 + Tcy(clk) - 0.5 + Tcy(clk) ns

tBLSHDNV BLS HIGH to data invalid 
time

PB = 0 [1]

[2
]

2.5 + Tcy(clk) - 1.4 + Tcy(clk) ns

tCSHEOW CS HIGH to end of write 
time

[5] 2.0 - 0 ns

tBLSHDNV BLS HIGH to data invalid 
time

PB = 1 2.5 - 1.4 ns

tWEHANV WE HIGH to address invalid 
time

PB = 1 0.9 + Tcy(clk) - 2.4 + Tcy(clk) ns

Table 27. Dynamic characteristics: Static asynchronous external memory interface …continued
CL = 22 pF for EMC_Dn CL = 20 pF for all others; Tamb = 40 C to +85 C; 2.2 V  VDD(REG)(3V3)   3.6 V; 
2.7 V  VDD(IO)   3.6 V; values guaranteed by design. Timing parameters are given for single memory access cycles. In a 
normal read operation, the EMC changes the address while CS is asserted resulting in multiple memory accesses.

Symbol Parameter[1] Conditions Min Typ Max Unit

Fig 34. External static memory read/write access (PB = 0)
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[1] Program the EMC_CLKn delay values in the EMCDELAYCLK register (see the LPC43xx User manual). 
The delay values must be the same for all SDRAM clocks EMC_CLKn: CLK0_DELAY = CLK1_DELAY = 
CLK2_DELAY = CLK3_DELAY.

Table 28. Dynamic characteristics: Dynamic external memory interface
Simulated data over temperature and process range; CL = 10 pF for EMC_DYCSn, EMC_RAS, EMC_CAS, EMC_WE, 
EMC_An; CL = 9 pF for EMC_Dn; CL = 5 pF for EMC_DQMOUTn, EMC_CLKn, EMC_CKEOUTn; Tamb = 40 C to 85 C; 
2.2 V  VDD(REG)(3V3)   3.6 V; VDD(IO) =3.3 V  10 %; RD = 1 (see LPC43xx User manual); EMC_CLKn delays CLK0_DELAY 
= CLK1_DELAY = CLK2_DELAY = CLK3_DELAY = 0.

Symbol Parameter Min Typ Max Unit

Tcy(clk) clock cycle time 8.4 - - ns

Common to read and write cycles

td(DYCSV) DYCS delay time - 3.1 + 0.5  Tcy(clk) 5.1 + 0.5  Tcy(clk) ns

th(DYCS) DYCS hold time 0.3 + 0.5  Tcy(clk) 0.9 + 0.5  Tcy(clk) - ns

td(RASV) row address strobe valid delay time - 3.1 + 0.5  Tcy(clk) 4.9 + 0.5  Tcy(clk) ns

th(RAS) row address strobe hold time 0.5 + 0.5  Tcy(clk) 1.1 + 0.5  Tcy(clk) - ns

td(CASV) column address strobe valid delay time - 2.9 + 0.5  Tcy(clk) 4.6 + 0.5  Tcy(clk) ns

th(CAS) column address strobe hold time 0.3 + 0.5  Tcy(clk) 0.9 + 0.5  Tcy(clk) - ns

td(WEV) WE valid delay time - 3.2 + 0.5  Tcy(clk) 5.9 + 0.5  Tcy(clk) ns

th(WE) WE hold time 1.3 + 0.5  Tcy(clk) 1.4 + 0.5  Tcy(clk) - ns

td(DQMOUTV) DQMOUT valid delay time - 3.1 + 0.5  Tcy(clk) 5.0 + 0.5  Tcy(clk) ns

th(DQMOUT) DQMOUT hold time 0.2 + 0.5  Tcy(clk) 0.8 + 0.5  Tcy(clk) - ns

td(AV) address valid delay time - 3.8 + 0.5  Tcy(clk) 6.3 + 0.5  Tcy(clk) ns

th(A) address hold time 0.3 + 0.5  Tcy(clk) 0.9 + 0.5  Tcy(clk) - ns

td(CKEOUTV) CKEOUT valid delay time - 3.1 + 0.5  Tcy(clk) 5.1 + 0.5  Tcy(clk) ns

th(CKEOUT) CKEOUT hold time 0.5  Tcy(clk) 0.7 + 0.5  Tcy(clk) - ns

Read cycle parameters

tsu(D) data input set-up time 1.5 0.5 - ns

th(D) data input hold time 2.2 0.8 - ns

Write cycle parameters

td(QV) data output valid delay time - 3.8 + 0.5  Tcy(clk) 6.2 + 0.5  Tcy(clk) ns

th(Q) data output hold time 0.5  Tcy(clk) 0.7 + 0.5  Tcy(clk) - ns

Table 29. Dynamic characteristics: Dynamic external memory interface; EMC_CLK[3:0] 
delay values

Tamb = 40 C to 85 C; VDD(IO) =3.3 V  10 %; 2.2 V  VDD(REG)(3V3)   3.6 V.

Symbol Parameter Conditions Min Typ Max Unit

td delay time delay value

CLKn_DELAY = 0

[1]

0.0 0.0 0.0 ns

CLKn_DELAY = 1 [1] 0.4 0.5 0.8 ns

CLKn_DELAY = 2 [1] 0.7 1.0 1.7 ns

CLKn_DELAY = 3 [1] 1.1 1.6 2.5 ns

CLKn_DELAY = 4 [1] 1.4 2.0 3.3 ns

CLKn_DELAY = 5 [1] 1.7 2.6 4.1 ns

CLKn_DELAY = 6 [1] 2.1 3.1 4.9 ns

CLKn_DELAY = 7 [1] 2.5 3.6 5.8 ns
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13.3 RTC oscillator

In the RTC oscillator circuit, only the crystal (XTAL) and the capacitances CRTCX1 and 
CRTCX2 need to be connected externally. Typical capacitance values for CRTCX1 and 
CRTCX2 are CRTCX1/2 = 20 (typical)  4 pF.

An external clock can be connected to RTCX1 if RTCX2 is left open. The recommended 
amplitude of the clock signal is Vi(RMS) = 100 mV to 200 mV with a coupling capacitance of 
5 pF to 10 pF. Vi(RMS) must be lower than 450 mV. See Figure 43 for a similar slave-mode 
set-up that uses the crystal oscillator.

 

13.4 XTAL and RTCX Printed Circuit Board (PCB) layout guidelines

Connect the crystal 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. Also connect the external components to the 
ground plain. To keep the noise coupled in via the PCB as small as possible, make loops 
and parasitics as small as possible. Choose smaller values of Cx1 and Cx2 if parasitics 
increase in the PCB layout.

Ensure that no high-speed or high-drive signals are near the RTCX1/2 signals.

13.5 Standard I/O pin configuration

Figure 46 shows the possible pin modes for standard I/O pins with analog input function:

• Digital output driver enabled/disabled

• Digital input: Pull-up enabled/disabled

• Digital input: Pull-down enabled/disabled

• Digital input: Repeater mode enabled/disabled

• Digital input: Input buffer enabled/disabled

• Analog input

The default configuration for standard I/O pins is input buffer disabled and pull-up 
enabled. The weak MOS devices provide a drive capability equivalent to pull-up and 
pull-down resistors.

Fig 45. RTC 32 kHz oscillator circuit
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13.6 Reset pin configuration
 

The glitch filter rejects pulses of typical 12 ns width. 

Fig 46. Standard I/O pin configuration with analog input
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Fig 47. Reset pin configuration
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