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5. Block diagram

LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller
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Fig 1.

LPC43S50_S30_S20

(1) Not available on all parts (see Table 2).
LPC43S50/S30/S20 Block diagram
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Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

Symbol © = = < % Description
Lo — — < —
S 3 3 & 3
n B B & g &
— = — - ¥= |~
P11 R2 N1 K2 42 & |N; I/0 | GPIOO0[8] — General purpose digital input/output pin. Boot pin
PU (see Table 5).
O |CTOUT_7 — SCTimer/PWM output 7. Match output 3 of timer
1.
/O |[EMC_A6 — External memory address line 6.
I/0 | SGPIO8 — General purpose digital input/output pin.
- R — Function reserved.
I/O | SSPO_MISO — Master In Slave Out for SSPO.
- R — Function reserved.
- R — Function reserved.
P12 R3 N2 KL 43 |2 N; I/O |GPIOO0[9] — General purpose digital input/output pin. Boot pin
PU (see Table 5).
O |CTOUT_6 — SCTimer/PWM output 6. Match output 2 of timer
1.
/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 SSPO.
- R — Function reserved.
- R — Function reserved.
P13 P5 M2 J1 44 & N IO GPI00[10] — General purpose digital input/output pin.
PU o CTOUT_8 — SCTimer/PWM output 8. Match output O of timer
2.
I/O | SGPIO10 — General purpose digital input/output pin.
O |EMC_OE — LOW active Output Enable signal.
O |USBO_IND1 — USBQO port indicator LED control
output 1.
/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 @ |N; I/0 | GPIOO0[11] — General purpose digital input/output pin.
PU o CTOUT_9 — SCTimer/PWM output 9. Match output 3 of timer
3.
I/O | SGPIO11 — General purpose digital input/output pin.
O |EMC_BLSO0 — LOW active Byte Lane select signal 0.
O |USBO_INDO — USBO port indicator LED control output O.
I/O |SSP1_MOSI — Master Out Slave in for SSP1.
- R — Function reserved.
O |SD_VOLT1 — SD/MMC bus voltage select output 1.
LPC43S50_S30_S20 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. Al rights reserved.
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LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.
Symbol © = = < % Description
Lo — — < —
S 3 3 & 3
n B B & 8., &
— = — - ¥= |~
P2_8 Ji6 H14 c6 98 |& |N; I/O | SGPIO15 — General purpose digital input/output pin. Boot pin
PU (see Table 5).
O |CTOUT_0 — SCTimer/PWM output 0. Match output 0 of timer
0.
I/O |U3_DIR — RS-485/EIA-485 output enable/direction control for
USARTS3.
I/O |[EMC_A8 — External memory address line 8.
I/O |GPIO5[7] — General purpose digital input/output pin.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
P2_9 H16 G14 B10 102 [ N; I/O |GPIO1[10] — General purpose digital input/output pin. Boot
PU pin (see Table 5.
O |CTOUT_3 — SCTimer/PWM output 3. Match output 3 of timer
0.
I/0 |U3_BAUD — Baud pin for USARTS3.
/O |[EMC_AO — External memory address line 0.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
P2_10 G16 Fl4 E8 104 [ N; I/O | GPIO0[14] — General purpose digital input/output pin.
PU o CTOUT_2 — SCTimer/PWM output 2. Match output 2 of timer
0.
O | U2_TXD — Transmitter output for USART2.
/O |[EMC_A1 — External memory address line 1.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
P2_11 F16 E13 A9 105 & |N; I/0 |GPIO1[11] — General purpose digital input/output pin.
PU o CTOUT_5 — SCTimer/PWM output 5. Match output 3 of timer
3.
I U2_RXD — Receiver input for USART2.
/O |[EMC_A2 — External memory address line 2.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
LPC43S50_S30_S20 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. Al rights reserved.
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Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

Symbol © = = < % Description
Lo — — < —
S 3 3 & 3
n B B & g &
| [ — | x o £
P5 6 T13 |M11 - 63 & |N; I/O | GPIO2[15] — General purpose digital input/output pin.
PU O |MCOB1 — Motor control PWM channel 1, output B.

I/O |[EMC_D10 — External memory data line 10.

- R — Function reserved.

O U1_TXD — Transmitter output for UART 1.

O |T1_MAT2 — Match output 2 of timer 1.

- R — Function reserved.

- R — Function reserved.

P5 7 R12 N11 - 65 | |N; I/O |GPIO2[7] — General purpose digital input/output pin.
PU O |MCOA2 — Motor control PWM channel 2, output A.

I/O |[EMC_D11 — External memory data line 11.

- R — Function reserved.

I U1l_RXD — Receiver input for UART 1.

O |T1_MAT3 — Match output 3 of timer 1.

- R — Function reserved.

- R — Function reserved.

P6_0 M12 M10 H7 73 B |N; - R — Function reserved.
PU O 12S0_RX_MCLK — I2S receive master clock.

- R — Function reserved.

- R — Function reserved.

I/0 |12S0_RX_SCK — Receive Clock. It is driven by the master and
received by the slave. Corresponds to the signal SCK in the
12S-bus specification.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

P6_1 R15 P14 G5 74 & |N; I/O |GPIO3[0] — General purpose digital input/output pin.
PU o m — SDRAM chip select 1.

I/O |UO_UCLK — Serial clock input/output for USARTO in
synchronous mode.

I/O 12S0_RX_WS — Receive Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.

- R — Function reserved.

T2_CAPO — Capture input 2 of timer 2.

- R — Function reserved.

- R — Function reserved.
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LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.
Symbol o o o Description
© e} o < ©
[Te] — — <t =
N < < — 2
< (0] 0) o o @
s £ 2 & g, &
4 = [ xd R
P6_2 L13 K11 J9 78 & |N; I/O |GPIO3[1] — General purpose digital input/output pin.

PU 0 EMC_CKEOUT1— SDRAM clock enable 1.

/O 'UO_DIR — RS-485/EIA-485 output enable/direction control for
USARTO.

I/O 12S0_RX_SDA — 12S Receive data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.

- R — Function reserved.
T2_CAP1 — Capture input 1 of timer 2.

- R — Function reserved.

- R — Function reserved.

P6_3 P15 N13 - 79 A N; 1/0 GPIO3[2] — General purpose digital input/output pin.

PU o USBO_PPWR — VBUS drive signal (towards external charge
pump or power management unit); indicates that the VBUS
signal 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.
I/O | SGPIO4 — General purpose digital input/output pin.
O |EMC_CS1 — LOW active Chip Select 1 signal.
- R — Function reserved.
T2_CAP2 — Capture input 2 of timer 2.
- R — Function reserved.
- R — Function reserved.
P6_4 R16 M14 F6 80 & |N; I/O |GPIO3[3] — General purpose digital input/output pin.
PU CTIN_6 — SCTimer/PWM input 6. Capture input 1 of timer 3.
O |UO_TXD — Transmitter output for USARTO.
O |EMC_CAS — LOW active SDRAM Column Address Strobe.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
LPC43S50_S30_S20 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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32-bit ARM Cortex-M4/MO microcontroller

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

Description

Symbol

LBGA256
TFBGA100

[1

8 TFBGA180
5 ILQFP144
-~ |Reset state

S Type

P7_4 2 |18

(@)
o

GPIO3[12] — General purpose digital input/output pin.

CTOUT_13 — SCTimer/PWM output 13. Match output 3 of
timer 3.

u =z
cC-
o =

- R — Function reserved.

LCD_VD16 — LCD data.

LCD_VD4 — LCD data.
TRACEDATA[0] — Trace data, bit 0.
- R — Function reserved.

O O O

R — Function reserved.

Al |ADCO_4 — ADCO0 and ADC1, input channel 4. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

P7 5 A7 A7 - 133 B |N; I/O | GPIO3[13] — General purpose digital input/output pin.

PU 0 CTOUT_12 — SCTimer/PWM output 12. Match output 3 of
timer 3.

- R — Function reserved.

O |LCD_VD8 — LCD data.

O |LCD_VD23 — LCD data.

O TRACEDATA[1] — Trace data, bit 1.
- R — Function reserved.

- R — Function reserved.

Al |ADCO_3 — ADCO0 and ADC1, input channel 3. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

P7_6 C7 F5 - 134 2 |N; I/O | GPIO3[14] — General purpose digital input/output pin.

PU' 0 CTOUT 11 — SCTimer/PWM output 1. Match output 3 of
timer 2.

- R — Function reserved.

O |LCD_LP — Line synchronization pulse (STN). Horizontal
synchronization pulse (TFT).

- R — Function reserved.
O TRACEDATA[2] — Trace data, bit 2.
- R — Function reserved.

- R — Function reserved.
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LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.
Symbol o o o Description
(e} e} o <t 5]
[Te] — — <t =
N < < — 2
< ) 0) o o @
s £ 2 & g, &
4 = [ xd R
PC_11 L5 - - - [ N - R — Function reserved.
PU | USB1_ULPI_DIR — ULPI link DIR signal. Controls the ULPI
data line direction.
Ul _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 - - - & N; - R — Function reserved.
PU [ 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 12S0_TX_SDA — I2S transmit data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.
I/O |SD_DAT5 — SD/MMC data bus line 5.
PC_13 M1 - - - @ N, - R — Function reserved.
PU R — Function reserved.
O |U1_TXD — Transmitter output for UART 1.
- R — Function reserved.
I/O | GPlO6[12] — General purpose digital input/output pin.
I/O | SGPIO12 — General purpose digital input/output pin.
/O 12S0_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 |- - - & N; - R — Function reserved.
PU [ R — Function reserved.
I Ul _RXD — Receiver input for UART 1.
- R — Function reserved.
I/O | GPIO6[13] — General purpose digital input/output pin.
/O | SGPIO13 — General purpose digital input/output pin.
O |ENET_TX_ER — Ethernet Transmit Error (Mll interface).
I/O |SD_DAT7 — SD/MMC data bus line 7.

LPC43S50_S30_S20
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NXP Semiconductors LPC43S50/830/820

32-bit ARM Cortex-M4/MO microcontroller

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

Symbol o o o Description
e 12 |9 |3 e
N < < — 2
< (0] 0) o Yo @
2 B B & 5 g
| [ — | x = |2‘
USBO G3 |F3 D2 17 - - USB 3.3 V separate power supply voltage.
_VDDA3V3
USBO_VSSA H3 G3 D3 19 - - Dedicated analog ground for clean reference for termination
_TERM resistors.
USBO_VSSA Gl F F2 23 - - Dedicated clean analog ground for generation of reference
_REF currents and voltages.
VDDA B4 A6 B2 [137 - - Analog power supply and ADC reference voltage.
VBAT B10 B9 C5 127 - - RTC power supply: 3.3 V on this pin supplies power to the
RTC.
VDDREG F10, D8, E4, 94, - Main regulator power supply. Tie the VDDREG and VDDIO
F9, |E8 E5, 131, pins to a common power supply to ensure the same ramp-up
L8, F4 |59, time for both supply voltages.
L7 25
VPP E8 - - - [2] . - OTP programming voltage.
VDDIO D7, H5, Fi0, 5, (2] |- - 1/0 power supply. Tie the VDDREG and VDDIO pins to a
E12, H10, K5 36, common power supply to ensure the same ramp-up time for
F7, K8, 41, both supply voltages.
F8, G10 71,
G10, 77,
H10, 107,
J6, 111,
J7, 141
K7,
L9,
L10,
N7,
N13
VDD - - - - Power supply for main regulator, I/O, and OTP.
VSS G9, |F10, - - LI - Ground.
H7, D7, 24
J10, |ES6,
Jii, |E7,
K8 E9,
K6,
K9

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 59 of 156




NXP Semiconductors LPC43S50/S30/SZO

7.9.1

7.10

7.11

7.12

32-bit ARM Cortex-M4/MO microcontroller

Features

* Single selection of a source.

* Signal inversion.

¢ Can capture a pulse if the input event source is faster than the target clock.
¢ Synchronization of input event and target clock.

* Single-cycle pulse generation for target.

On-chip static RAM

The LPC43S50/S30/S20 support up to 200 kB local SRAM and an additional 64 kB AHB
SRAM with separate bus master access for higher throughput and individual power
control for low-power operation.

In-System Programming (ISP)

In-System Programming (ISP) means programming or reprogramming the on-chip SRAM
memory, using the boot loader software and the USARTO serial port. ISP can be
performed when the part resides in the end-user board. ISP loads data into on-chip SRAM
and execute code from on-chip SRAM.

Boot ROM
The internal ROM memory is used to store the boot code of the LPC43S50/S30/S20. After
a reset, the ARM processor will start its code execution from this memory.

The boot ROM memory includes the following features:

* The ROM memory size is 64 kB.

* Supports booting from UART interfaces and external static memory such as NOR
flash, quad SPI flash, and USBO and USB1.

* Includes API for OTP programming.
¢ Includes a flexible USB device stack that supports Human Interface Device (HID),
Mass Storage Class (MSC), and Device Firmware Upgrade (DFU) drivers.

Several boot modes are available depending on the values of the OTP bits BOOT_SRC. If
the OTP memory is not programmed or the BOOT_SRC bits are all zero, the boot mode is
determined by the states of the boot pins P2_9, P2 8, P1 2, and P1_1.

Table 4. Boot mode when OTP BOOT_SRC bits are programmed

Boot mode BOOT_SRC BOOT_SRC [BOOT_SRC BOOT_SRC Description
bit 3 bit 2 bit 1 bit 0

Pin state 0 0 0 0 Boot source is defined by the reset state of P1_1,
P1_ 2, P2_8, and P2_9 pins. See Table 5.

USARTO 0 0 0 1 Boot from device connected to USARTO using pins
P2_0and P2_1.

SPIFI 0 0 1 0 Boot from Quad SPI flash connected to the SPIFI
interface using pins P3_3 to P3_8.

EMC 8-bit |0 0 1 1 Boot from external static memory (such as NOR
flash) using CSO and an 8-bit data bus.
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32-bit ARM Cortex-M4/MO microcontroller

¢ 16 DMA request lines.

¢ Single DMA and burst DMA request signals. Each peripheral connected to the DMA
Controller can assert either a burst DMA request or a single DMA request. The DMA
burst size is set by programming the DMA Controller.

* Memory-to-memory, memory-to-peripheral, peripheral-to-memory, and
peripheral-to-peripheral transfers are supported.

* Scatter or gather DMA is supported through the use of linked lists. This means that
the source and destination areas do not have to occupy contiguous areas of memory.

* Hardware DMA channel priority.

* AHB slave DMA programming interface. The DMA Controller is programmed by
writing to the DMA control registers over the AHB slave interface.

* Two AHB bus masters for transferring data. These interfaces transfer data when a
DMA request goes active. Master 1 can access memories and peripherals, master 0
can access memoaories only.

¢ 32-bit AHB master bus width.
* Incrementing or non-incrementing addressing for source and destination.

* Programmable DMA burst size. The DMA burst size can be programmed to more
efficiently transfer data.

¢ |nternal four-word FIFO per channel.
* Supports 8, 16, and 32-bit wide transactions.

* Big-endian and little-endian support. The DMA Controller defaults to little-endian
mode on reset.

¢ An interrupt to the processor can be generated on a DMA completion or when a DMA
error has occurred.

* Raw interrupt status. The DMA error and DMA count raw interrupt status can be read
prior to masking.

7.17.3 SPI Flash Interface (SPIFI)

The SPI Flash Interface allows low-cost serial flash memories to be connected to the ARM
Cortex-M4 processor with little performance penalty compared to parallel flash devices
with higher pin count.

After a few commands configure the interface at startup, the entire flash content is
accessible as normal memory using byte, halfword, and word accesses by the processor
and/or DMA channels. Simple sequences of commands handle erasing and
programming.

Many serial flash devices use a half-duplex command-driven SPI protocol for device setup
and initialization and then move to a half-duplex, command-driven 4-bit protocol for
normal operation. Different serial flash vendors and devices accept or require different
commands and command formats. SPIFI provides sufficient flexibility to be compatible
with common flash devices and includes extensions to help insure compatibility with future
devices.

7.17.3.1 Features

LPC43S50_S30_S20

¢ Interfaces to serial flash memory in the main memory map.
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7.18

7.18.1

7.18.1.1

7.18.2

7.18.2.1

LPC43S50_S30_S20

32-bit ARM Cortex-M4/MO microcontroller

— Optional forwarding of received pause control frames to the user application in
full-duplex operation.

— Back-pressure support for half-duplex operation.

— Automatic transmission of zero-quanta pause frame on deassertion of flow control
input in full-duplex operation.

* Supports IEEE1588 time stamping and IEEE 1588 advanced time stamping (IEEE
1588-2008 v2).

Digital serial peripherals

UART1

The LPC43S50/S30/S20 contain one UART with 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.

UART1 includes a fractional baud rate generator. Standard baud rates such as 115200 Bd
can be achieved with any crystal frequency above 2 MHz.

Features

* Maximum UART data bit rate of 8 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.

* Auto baud capabilities and FIFO control mechanism that enables software flow
control implementation.

¢ Equipped with standard modem interface signals. This module also provides full
support for hardware flow control.

¢ Support for RS-485/9-bit/EIA-485 mode (UARTL).
¢ DMA support.

USARTO0/2/3

The LPC43S50/S30/S20 contain three USARTS. In addition to standard transmit and
receive data lines, the USARTSs support a synchronous mode.

The USARTs include a fractional baud rate generator. Standard baud rates such as
115200 Bd can be achieved with any crystal frequency above 2 MHz.

Features

¢ Maximum UART data bit rate of 8 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.
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7.22.3

7.22.4

7.22.5

LPC43S50_S30_S20

32-bit ARM Cortex-M4/MO microcontroller

¢ BOD trip settings

¢ Oscillator output

* DMA-to-peripheral muxing

* Ethernet mode

* Memory mapping

* Timer/USART inputs

* Enabling the USB controllers

In addition, the CREG block contains the part identification and part configuration
information.

System Control Unit (SCU)

The system control unit determines the function and electrical mode of the digital pins. By
default function 0 is selected for all pins with pull-up enabled. For pins that support a
digital and analog function, the ADC function select registers in the SCU enable the
analog function.

A separate set of analog I/Os for the ADCs and the DAC as well as most USB pins are
located on separate pads and are not controlled through the SCU.

In addition, the clock delay register for the SDRAM EMC_CLK pins and the registers that
select the pin interrupts are located in the SCU.

Clock Generation Unit (CGU)

The Clock Generator Unit (CGU) generates several base clocks. The base clocks can be
unrelated in frequency and phase and can have different clock sources within the CGU.
One CGU base clock is routed to the CLKOUT pins. The base clock that generates the
CPU clock is referred to as CCLK.

Multiple branch clocks are derived from each base clock. The branch clocks offer flexible
control for power-management purposes. All branch clocks are outputs of one of two
Clock Control Units (CCUs) and can be controlled independently. Branch clocks derived
from the same base clock are synchronous in frequency and phase.

Internal RC oscillator (IRC)

The IRC is used as the clock source for the WWDT and/or as the clock that drives the
PLLs and the CPU. The nominal IRC frequency is 12 MHz. The IRC is trimmed to 1.5 %
accuracy over the entire voltage and temperature range.

Upon power-up or any chip reset, the LPC43S50/S30/S20 use the IRC as the clock
source. The boot loader then configures the PLL1 to provide a 96 MHz clock for the core
and the PLLOUSB or PLLOAUDIO as needed if an external boot source is selected.
PLLOUSB (for USBO)

PLLO is a dedicated PLL for the USBO High-speed controller.

PLLO accepts an input clock frequency from an external oscillator in the range of 14 kHz
to 25 MHz. The input frequency is multiplied up to a high frequency with a Current
Controlled Oscillator (CCO). The CCO operates in the range of 4.3 MHz to 550 MHz.
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8. Limiting values

LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

Table 6.  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).[1
Symbol Parameter Conditions Min Max Unit
VbbREG)@3v3) regulator supply voltage on pin VDDREG -0.5 3.6 \%
(3.3V)
Vbp(10) input/output supply on pin VDDIO -0.5 3.6 \%
voltage
VDDA@3V3) analog supply voltage on pin VDDA -0.5 3.6 \%
3.3V)
Vpar battery supply voltage on pin VBAT -0.5 3.6 \%
Vprog(pf) polyfuse programming  |on pin VPP -0.5 3.6 \%
voltage
V| input voltage only valid when Vppo) 2 2.2V 2
5 V tolerant I/O pins -0.5 55 \%
ADC/DAC pins and digital /10 -0.5 VDDA@EV3) \%
pins configured for an analog
function
USBO pins USBO_DP; -0.3 5.25 \Y
USB0O_DM;USB0_VBUS
USBO pins USBO_ID; -0.3 3.6 Y
USBO_RREF
USBL1 pins USB1_DP and -0.3 5.25 \%
USB1_DM
Iob supply current per supply pin Bl - 100 mA
Iss ground current per ground pin 3 |- 100 mA
liatch I/O latch-up current —(0.5Vpp(o)) < Vi < (1.5Vpp(o0y)); - 100 mA
Tj<125°C
Tstg storage temperature [4 |65 +150 °C
Piot(pack) total power dissipation based on package heat transfer, - 15 wW
(per package) not device power consumption
VEsp electrostatic discharge ' human body model; all pins BBl |-2000 +2000 \%

[1] The following applies to the limiting values:

voltage

a) This product includes circuitry designed for the protection of its internal devices from the damaging effects of excessive static
charge. Nonetheless, it is suggested that conventional precautions be taken to avoid applying greater than the rated maximum.

b) Parameters are valid over operating temperature range unless otherwise specified. All voltages are with respect to Vss unless
otherwise noted.

[2] Including voltage on outputs in 3-state mode.

[3] The peak current is limited to 25 times the corresponding maximum current.

[4] Dependent on package type.

[5] Human body model: equivalent to discharging a 100 pF capacitor through a 1.5 kQ series resistor.

LPC43S50_S30_S20
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10. Static characteristics

LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

Table 10. Static characteristics
Tamp = 40 T to +85 <, unless otherwise specified.
Symbol Parameter Conditions Min Typli Max Unit
Supply pins
Vbp(10) input/output supply 2.2 - 3.6 \%
voltage
VDD(REG)(3V3) regulator supply voltage 2 2.2 - 3.6 \%
B.3V)
VDDA@3V3) analog supply voltage  on pin VDDA 2.2 - 3.6 \%
' on pins . . .
3:3V) i 3.0 33 36 Vv
USBO_VDDA3V3_
DRIVER and
USBO_VDDA3V3
VBaT battery supply voltage @22 - 3.6 Y,
Vprog(pf polyfuse programming on pin VPP (for OTP) Bl 2.7 - 3.6 \Y
voltage
Iprog(pf) polyfuse programming |on pin VPP; OTP - - 30 mA
current programming time <
1.6 ms
IDD(REG)(3V3) regulator supply current 'Active mode; MO-core in
3.3V) reset; code
while(1){}
executed from RAM; all
peripherals disabled;
PLL1 enabled
CCLK =12 MHz M- 6.6 - mA
CCLK = 60 MHz A 25.3 - mA
CCLK = 120 MHz M- 48.4 - mA
CCLK = 180 MHz M- 72.0 - mA
CCLK = 204 MHz M- 815 - mA
IDD(REG)(3V3) regulator supply current | after WFE/WFI instruction
B.3V) executed from RAM; all
peripherals disabled; MO
core in reset
sleep mode (4181 - 5.0 - mA
deep-sleep mode [ - 30 - pA
power-down mode M- 15 - pA
deep power-down (4161 - 0.03 - pA
mode
deep power-down 4. - 2 - pA
mode; VBAT floating
lgaT battery supply current | active mode; Vgar=3.2 V, - 0 - nA
Vop(REG)@3V3) = 3.6 V.

LPC43S50_S30_S20
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32-bit ARM Cortex-M4/MO microcontroller
Table 10. Static characteristics ...continued
Tamb = 40 €T to +85 <, unless otherwise specified.
Symbol Parameter Conditions Min Typli Max Unit
IgaT battery supply current  Vppreg)@avz) = 3.3 V; 81
VBAT =36V
deep-sleep mode - - A
power-down mode @8- - pA
deep power-down 8]
mode - 2 - A
Ipp(i0) 1/0 supply current deep sleep mode - - 1 - JIVAN
power-down mode - - 1 - A
deep power-down mode O - 0.05 - pA
Ibpa Analog supply current  on pin VDDA, [ |- 0.4 -
deep sleep mode JIVAN
power-down mode [ |- 0.4 - uA
deep power-down [11] |- 0.007 -
mode pA
RESET,RTC_ALARM, WAKEUPN pins
ViH HIGH-level input [0 0.8 x (Vps— - 5.5 Y,
voltage 0.35)
Vi LOW:-level input voltage [0 o - 0.3x(Vps— V
0.1)
Vhys hysteresis voltage [0 0.05 x (Vps - - Y,
-0.35)
Vo output voltage [0 . Vps-02 - \Y
Standard 1/O pins - normal drive strength
C input capacitance - - 2 pF
I LOW-level leakage V| = 0V; on-chip pull-up - 3 - nA
current resistor disabled
ILH HIGH-level leakage V| = Vpp(io), 0n-chip - 3 - nA
current pull-down resistor
disabled
V=5V - - 20 nA
loz OFF-state output Vo=0Vto VDD(IO); - 3 - nA
current on-chip pull-up/down
resistors disabled;
absolute value
\Y/ input voltage pin configured to provide 0 - 5.5 \%
a digital function;
VDD(IO) >2.2V
VDD(IO) =0V 0 - 3.6 \%
Vo output voltage output active 0 - Vbb(o) \%
ViH HIGH-level input 0.7 x - 5.5 \%
voltage Vbb(i0)
Vi LOW-level input voltage 0 - 0.3 x \%
» » Vop(i0)
Vhys hysteresis voltage 0.1 x - - \%
Vbp(i0)
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32-bit ARM Cortex-M4/MO microcontroller
Table 10. Static characteristics ...continued
Tamb = 40 €T to +85 <, unless otherwise specified.
Symbol Parameter Conditions Min Typli Max Unit
I input leakage current Vi = Vpp(io0) 23] - 4.5 - nA
V=5V - - 10 pA
Oscillator pins
Vi(xTALL) input voltage on pin -0.5 - 1.2 \%
XTAL1
Vo(xTAL2) output voltage on pin -0.5 - 1.2 \
XTAL2
Cio input/output [an . - 0.8 pF
capacitance
USBO pins(i8
\/ input voltage on pins USBO_DP;
USBO0_DM; USBO_VBUS
VDD(lO) >2.2V 0 - 5.25 \%
VDD(IO) =0V 0 - 3.6 \%
Rpd pull-down resistance on pin USBO_VBUS 48 64 80 kQ
Vic common-mode input high-speed mode -50 200 500 mV
voltage full-speed/low-speed 800 - 2500 mV
mode
chirp mode -50 - 600 mV
Vi(dify differential input voltage 100 400 1100 mV
USB1 pins (USB1_DP/USB1_DM)[18]
loz OFF-state output 0V<V, <33V [18] - - +10 LA
current
VBeus bus supply voltage [9 . - 5.25 \Y
Vp) differential input |(D+) — (D-)] 0.2 - - \%
sensitivity voltage
Vem differential common includes Vp, range 0.8 - 25 \%
mode voltage range
Vin(rs)se single-ended receiver 0.8 - 2.0 \%
switching threshold
voltage
VoL LOW:-level output R of 1.5kQto 3.6 V - - 0.18 \%
voltage for
low-/full-speed
VoH HIGH-level output R, of 15 kQ to GND 2.8 - 3.5 \%
voltage (driven) for
low-/full-speed
Cirans transceiver capacitance pinto GND - - 20 pF
ZDRv driver output with 33 Q series resistor; [20] |36 - 44.1 Q
impedance for driver steady state drive
which is not high-speed
capable

[1] Typical ratings are not guaranteed. The values listed are at room temperature (25 °C), nominal supply voltages.
[2] The recommended operating condition for the battery supply is Vpprea)@ava) > Vear + 0.2 V. See Figure 18.
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32-bit ARM Cortex-M4/MO microcontroller

Table 26. Dynamic characteristics: SGPIO
Tamp = 40 Cto+85 C; 2.2V —<VDD(REG)(3V3) <3.6V;27V —<VDD(IO) <3.6 V. Simulated values.

Symbol ‘Parameter Conditions Min Typ Max Unit

tsup) data input set-up time 2 - - ns

th(D) data input hold time 1] Tsepio + 2 - - ns

tsup) data input set-up time | sampled by 1] Tsgpio + 2 - - ns
SGPIO_CLOCK

th(p) data input hold time sampled by ] Tsgpio + 2 - - ns
SGPIO_CLOCK

tvQ) data output valid time 1 - - 2 X Tsgpio ns

thQ) data output hold time (] Tsepio - ns

tvQ) data output valid time |sampled by ] -3 - 3 ns
SGPIO_CLOCK

thiQ) data output hold time  sampled by [ -3 - 3 ns
SGPIO_CLOCK

[1] SGPIO_CLOCK is the internally generated SGPIO clock. Tsgpio = 1/fsgpio_cLock-

CLKINext / /

sync(CLKINext) = CLKINi

SGPIO_CLOCK 4 4 4 4 4 4 4 }
DIN

sync(DIN)

CLKout /
Dout X X Da ><

i I 002aah668

Fig 33. SGPIO timing
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Table 31. Static characteristics: USBO PHY pinsli

Symbol |Parameter Conditions Min  Typ Max  Unit

High-speed mode

Pcons power consumption - 68 - mw

Ippava) analog supply current (3.3 V) | on pin USBO_VDDA3V3_DRIVER; B
total supply current - 18 - mA
during transmit - 31 - mA
during receive - 14 - ‘mA
with driver tri-stated - 14 - mA

bbb digital supply current - 7 - ‘mA

Full-speed/low-speed mode

Pcons power consumption @ - 15 - mw

Ippa@va) analog supply current (3.3 V) | on pin USBO_VDDA3V3_DRIVER;
total supply current - 3.5 - mA
during transmit - 5 - mA
during receive - 3 - ‘mA
with driver tri-stated - 3 - mA

Ibbp digital supply current - 3 - ‘mA

Suspend mode

Ippa@vz) |analog supply current (3.3 V) - 24 - va
with driver tri-stated - 24 - JIVAN
with OTG functionality enabled - 3 - ‘mA

bbb digital supply current - 30 - JIVAN

VBUS detector outputs

Vih threshold voltage for VBUS valid 4.4 - - \
for session end 0.2 - 0.8 Y,
for A valid - \%
for B valid - v

Vhys hysteresis voltage for session end - 150 10 mV
A valid - 200 10 @ mV
B valid - 200 10 mV

[1] Characterized but not implemented as production test.

[2] Total average power consumption.

[3] The driver is active only 20 % of the time.

11.17 Ethernet

Remark: The timing characteristics of the ENET_MDC and ENET_MDIO signals comply
with the IEEE standard 802.3.
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offset gain
error error
Eo Ec
RS D
1023 -
1022 -
1021 —
1020 +—
1019
1018
7
code
out
6 -
5
4 |-
3 -
2
// Y -~
1| £ S 1LSB
|,/ V (ideal)
/ yd
o L | | | | | 7 | | | | | | |
‘ 1‘ 2 3 4 5 6 7 1018 1019 1020 1021 1022 1023 1024
Via (LSBigea) —
offset error
Eo \Y -V
1 LSB = YDDABV3) ~VssA
1024
002aaf959
(1) Example of an actual transfer curve.
(2) The ideal transfer curve.
(3) Differential linearity error (Ep).
(4) Integral non-linearity (E (adj))-
(5) Center of a step of the actual transfer curve.
Fig 41. 10-bit ADC characteristics
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VDDIO
ESD
enable output driver I\g
data output from core PIN
l/
slew rate bit EHS I
input buffer enable bit EZI
data input to core giitch ﬂ'/ ,I
filter N
filter select bit ZIF
pull-up enable bit EPUN
(o]
N
IT
pull-down enable bit EPD
analog I/0
VSSIO 002aah028
The glitch filter rejects pulses of typical 12 ns width.
Fig 46. Standard I/O pin configuration with analog input

13.6 Reset pin configuration

20 ns RC T
reset ‘_@_ GLITCH FILTER % ' PIN

ESD
VSS 002aag702
Fig 47. Reset pin configuration
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