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NXP Semiconductors LPC43S50/S30/SZO

32-bit ARM Cortex-M4/MO microcontroller

€@ Two SSP controllers with FIFO and multi-protocol support. Both SSPs with DMA
support.

¥ One SPI controller.

@ One Fast-mode Plus I2C-bus interface with monitor mode and with open-drain 1/0
pins conforming to the full 12C-bus specification. Supports data rates of up to
1 Mbit/s.

# One standard 12C-bus interface with monitor mode and with standard 1/0 pins.
@ Two I2S interfaces, each with DMA support and with one input and one output.
B Digital peripherals
@ External Memory Controller (EMC) supporting external SRAM, ROM, NOR flash,
and SDRAM devices.

€ LCD controller with DMA support and a programmable display resolution of up to
1024 H x 768 V. Supports monochrome and color STN panels and TFT color
panels; supports 1/2/4/8 bpp Color Look-Up Table (CLUT) and 16/24-bit direct pixel
mapping.

@ Secure Digital Input Output (SD/MMC) card interface.

@ Eight-channel General-Purpose DMA controller can access all memories on the
AHB and all DMA-capable AHB slaves.

@ Up to 164 General-Purpose Input/Output (GPIO) pins with configurable
pull-up/pull-down resistors.

@ GPIO registers are located on the AHB for fast access. GPIO ports have DMA
support.

@ Up to eight GPIO pins can be selected from all GPIO pins as edge and level
sensitive interrupt sources.

€ Two GPIO group interrupt modules enable an interrupt based on a programmable
pattern of input states of a group of GPIO pins.

@ Four general-purpose timer/counters with capture and match capabilities.

€ One motor control Pulse Width Modulator (PWM) for three-phase motor control.
@ One Quadrature Encoder Interface (QEI).

@ Repetitive Interrupt timer (RI timer).

€ Windowed watchdog timer (WWDT).

@ Ultra-low power Real-Time Clock (RTC) on separate power domain with 256 bytes
of battery powered backup registers.

@ Alarm timer; can be battery powered.
B Analog peripherals
@ One 10-bit DAC with DMA support and a data conversion rate of 400 kSamples/s.

@ Two 10-bit ADCs with DMA support and a data conversion rate of 400 kSamples/s.
Up to eight input channels per ADC.

B Unique ID for each device.
B Power

@ Single 3.3 V (2.2 V to 3.6 V) power supply with on-chip internal voltage regulator for
the core supply and the RTC power domain.

@ RTC power domain can be powered separately by a 3 V battery supply.

@ Four reduced power modes: Sleep, Deep-sleep, Power-down, and Deep
power-down.

@ Processor wake-up from Sleep mode via wake-up interrupts from various
peripherals.
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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.

Description

Symbol

Reset state

LBGA256
[1

T, TFBGA180
I TFBGA100
? LQFP144

<
\‘

P1_16 GPIOO0[3] — General purpose digital input/output pin.
U2_RXD — Receiver input for USART2.

I/0 | SGPIO3 — General purpose digital input/output pin.

I ENET_CRS — Ethernet Carrier Sense (Ml interface).
O |TO_MATO — Match output O of timer O.

- R — Function reserved.

S
Tz
2=

- R — Function reserved.

ENET_RX_DV — Ethernet Receive Data Valid (RMII/MII
interface).

P1_17 M8 L6 H10 66 (B N; I/O | GPIOO0[12] — General purpose digital input/output pin.

PU 0 U2_UCLK — Serial clock input/output for USARTZ2 in
synchronous mode.

- R — Function reserved.

I/O 'ENET_MDIO — Ethernet MIIM data input and output.
I TO_CAP3 — Capture input 3 of timer 0.

O |CAN1_TD — CAN1 transmitter output.

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

- R — Function reserved.
P1_18 N12 'N10 J10 67 & |N; I/O | GPIOO0[13] — General purpose digital input/output pin.

PU 0 U2_DIR — RS-485/EIA-485 output enable/direction control for
USART2.

R — Function reserved.

ENET_TXDO0 — Ethernet transmit data 0 (RMII/MII interface).
TO_MAT3 — Match output 3 of timer 0.

CAN1_RD — CANL1 receiver input.

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

o O

- R — Function reserved.

P1 19 MI1 N9 K9 68 @ N | ENET_TX_CLK (ENET_REF_CLK)— Ethernet Transmit
PU Clock (Mll interface) or Ethernet Reference Clock (RMII
interface).

I/O |SSP1_SCK — Serial clock for SSP1.
- R — Function reserved.

- R — Function reserved.

O |CLKOUT — Clock output pin.

- R — Function reserved.

O |12S0_RX_MCLK — I2S receive master clock.

I/0 |12S1_TX_SCK — Transmit Clock. It is driven by the master
and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.
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NXP Semiconductors

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 @
a 2 2 & 2 g2
4 = [ xd R
P2_5 K14 J12 D10 91 B |N; I/0 |SGPIO14 — General purpose digital input/output pin.
PU CTIN_2 — SCTimer/PWM input 2. Capture input 2 of timer 0.
I USB1_VBUS — Monitors the presence of USB1 bus power.
Note: This signal must be HIGH for USB reset to occur.
I ADCTRIG1 — ADC trigger input 1.
I/O | GPIO5[5] — General purpose digital input/output pin.
- R — Function reserved.
O |T3_MAT2 — Match output 2 of timer 3.
O |USBO_INDO — USBO port indicator LED control output O.
P2 6 Kie J14 G9 95 & |N; I/O | SGPIO7 — General purpose digital input/output pin.
PU" 1o UO_DIR — RS-485/EIA-485 output enable/direction control for
USARTO.
/O |[EMC_A10 — External memory address line 10.
O |USBO_INDO — USBO port indicator LED control
output 0.
I/O |GPIO5[6] — General purpose digital input/output pin.
I CTIN_7 — SCTimer/PWM input 7.
I T3_CAP3 — Capture input 3 of timer 3.
- R — Function reserved.
P2_7 H14 G12 C10 9 & |N; I/0 |GPIOO0[7] — General purpose digital input/output pin. If this pin
PU is pulled LOW at reset, the part enters ISP mode using
USARTO.
O |CTOUT_1 — SCTimer/PWM output 1. Match output 3 of timer
3.
I/O |U3_UCLK — Serial clock input/output for USART3 in
synchronous mode.
/O |[EMC_A9 — External memory address line 9.
- R — Function reserved.
- R — Function reserved.
O |T3_MAT3 — Match output 3 of timer 3.
- 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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NXP Semiconductors

Table 3.

Pin description ...continued

LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

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

Symbol

LBGA256

[1

Description

P2_12

m

15

O TFBGA180
® TFBGA100
5 LQFP144

3 6

=
Tz
c = Reset state
O 3 Type

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

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

110

R — Function reserved.
EMC_A3 — External memory address line 3.

R — Function reserved.
R — Function reserved.

R — Function reserved.

U2_UCLK — Serial clock input/output for USARTZ2 in
synchronous mode.

P2 13

P30

Cl6

F13

E14 A10 108

D12 A8 112

PU

GPI101[13] — General purpose digital input/output pin.
CTIN_4 — SCTimer/PWM input 4. Capture input 2 of timer 1.

R — Function reserved.
EMC_A4 — External memory address line 4.

R — Function reserved.
R — Function reserved.

110

2 N; 1o
PU

R — Function reserved.

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

12S0_RX_SCK — 12S receive clock. It is driven by the master
and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.

110

12S0_RX_MCLK — I2S receive master clock.

12S0_TX_SCK — Transmit Clock. It is driven by the master
and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.

12S0_TX_MCLK — I2S transmit master clock.

SSP0O_SCK — Serial clock for SSPO.
R — Function reserved.

R — Function reserved.
R — Function reserved.

LPC43S50_S30_S20
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NXP Semiconductors

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] 0) o o @
a 2 2 & 2 g2
- ~ ~ | x= &
P3_4 Al5 C14 B8 119 & |N; I/O | GPIO1[14] — General purpose digital input/output pin.
PU [ R — Function reserved.
- R — Function reserved.
I/O |SPIFI_SIO3 — /O lane 3 for SPIFI.
O U1_TXD — Transmitter output for UART 1.
I/0 |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.
/O |12S1_RX_SDA — 1251 Receive data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.
O |LCD_VD13 — LCD data.
P3 5 Cl2 c11 B7 121 | N; I/O | GPIO1[15] — General purpose digital input/output pin.
PU R — Function reserved.
- R — Function reserved.
I/O | SPIFI_SIO2 — /O lane 2 for SPIFI.
I Ul _RXD — Receiver input for UART 1.
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/0 |12S1_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.
O |LCD_VD12 — LCD data.
P3_6 B13 B12 C7 122 [@ N; I/O |GPIOO0[6] — General purpose digital input/output pin.
PU 0 SPI_MISO — Master In Slave Out for SPI.
I/O | SSPO_SSEL — Slave Select for SSPO.
I/O |SPIFI_MISO — Input 1 in SPIFI quad mode; SPIFI output 101.
- R — Function reserved.
I/O | SSPO_MISO — Master In Slave Out for SSPO.
- R — Function reserved.
- R — Function reserved.
P3_7 Cll C10 |D7 123 2 N; - R — Function reserved.
PU 0 SPI_MOSI — Master Out Slave In for SPI.
I/O |SSPO_MISO — Master In Slave Out for SSPO.
I/O | SPIFI_MOSI — Input 10 in SPIFI quad mode; SPIFI output IOO.
I/O | GPIO5[10] — General purpose digital input/output pin.
I/O |SSPO_MOSI — Master Out Slave in for SSPO.
- 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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NXP Semiconductors

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., &
— = — - ¥= |~
P9_6 L1121 M9 |- 72 & N; I/0 | GPIO4[11] — General purpose digital input/output pin.
PU O |MCOB1 — Motor control PWM channel 1, output B.

I USB1_PWR_FAULT — USB1 Port power fault signal
indicating over-current condition; this signal monitors
over-current on the USB1 bus (external circuitry required to
detect over-current condition).

- R — Function reserved.

- R — Function reserved.

I ENET_COL — Ethernet Collision detect (Ml interface).

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

I UO_RXD — Receiver input for USARTO.

PA O L12 |L10 - - 2l |N; - R — Function reserved.
PU I R — Function reserved.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

O | 12S1_RX_MCLK — 12S1 receive master clock.

O |CGU_OUT1 — CGU spare clock output 1.

- R — Function reserved.

PA 1 Ji4 | H12 - - Bl N; 1/0 GPIO4[8] — General purpose digital input/output pin.
PU QEI_IDX — Quadrature Encoder Interface INDEX input.

- R — Function reserved.

O | U2_TXD — Transmitter output for USART2.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

PA 2 K15 J13 - - Bl N; |1/O GPIO4[9] — General purpose digital input/output pin.
PU QEI_PHB — Quadrature Encoder Interface PHB input.
- R — Function reserved.
U2_RXD — Receiver input for USART2.

- R — Function reserved.

- R — Function reserved.

- 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 © = = < % Description
Lo — — < —
S 3 3 & 3
n B B & 8., &
— = — - ¥= |~
PA_3 H11 E10 - - Bl IN; I/O | GPIO4[10] — General purpose digital input/output pin.
PU I QEI_PHA — Quadrature Encoder Interface PHA input.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
PA 4 G13 E12 - - [ N - R — Function reserved.
PU o CTOUT_9 — SCTimer/PWM output 9. Match output 3 of timer
3.
- R — Function reserved.
/O |[EMC_A23 — External memory address line 23.
I/O | GPIO5[19] — General purpose digital input/output pin.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
PB_O B15 D14 |- - & N; - R — Function reserved.
PU o CTOUT_10 — SCTimer/PWM output 10. Match output 3 of
timer 3.
O |LCD_VD23 — LCD data.
- R — Function reserved.
I/O | GPIO5[20] — General purpose digital input/output pin.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
PB 1 Al4 A13 |- - & N; - R — Function reserved.
PU '} USB1_ULPI_DIR — ULPI link DIR signal. Controls the ULP
data line direction.
O |LCD_VD22 — LCD data.
- R — Function reserved.
I/O | GPIO5[21] — General purpose digital input/output pin.
O |CTOUT_6 — SCTimer/PWM output 6. Match output 2 of timer
1.
- R — Function reserved.
- R — Function reserved.
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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} o < ©
[Te] — — <t =
N < < o %
< 0] o o 5 °
2 B B |5 g_ 2
4 — ~ 2 s &
PC 7 G5 - - - @ N - R — Function reserved.
PU )0 USB1 ULPI D1— ULPI link bidirectional data line 1.

- R — Function reserved.
I ENET_RXD3 — Ethernet receive data 3 (Ml interface).
I/O |GPIO6[6] — General purpose digital input/output pin.

- R — Function reserved.

O |T3_MATO — Match output O of timer 3.

/0 |SD_DAT3 — SD/MMC data bus line 3.

PC_ 8 N4 |- - - @ N - R — Function reserved.

PU o USB1_ ULPI_DO— ULPI link bidirectional data line 0.
- R — Function reserved.

ENET_RX_DV — Ethernet Receive Data Valid (RMII/MII
interface).

I/O |GPIO6[7] — General purpose digital input/output pin.
- R — Function reserved.

O |T3_MAT1 — Match output 1 of timer 3.

I SD_CD — SD/MMC card detect input.

PC_9 K2 - - - & N; - R — Function reserved.

PU | USB1 ULPI_NXT — ULPI link NXT signal. Data flow control
signal from the PHY.

- R — Function reserved.
I ENET_RX_ER — Ethernet receive error (Mll interface).
I/O |GPIO6[8] — General purpose digital input/output pin.

R — Function reserved.

O | T3_MAT2 — Match output 2 of timer 3.
O |SD_POW — SD/MMC power monitor output.
PC_10 M5 - - - & N; - R — Function reserved.
PU 0 USB1 ULPI_STP — ULPI link STP signal. Asserted to end or

interrupt transfers to the PHY.
Ul DSR — Data Set Ready input for UART 1.
- R — Function reserved.

I/O |GPIO6[9] — General purpose digital input/output pin.

- R — Function reserved.
O |T3_MAT3 — Match output 3 of timer 3.
/0 |SD_CMD — SD/MMC command signal.
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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 Description

LBGA256
TFBGA180
TFBGA100
LQFP144
Type

[1

-~ |Reset state

R — Function reserved.

CTOUT_0 — SCTimer/PWM output 0. Match output O of timer
0.

I/O 12C1_SCL — I2C1 clock input/output (this pin does not use a
specialized 12C pad).

O EMC_CKEOUT3 — SDRAM clock enable 3.
I/O | GPIO7[15] — General purpose digital input/output pin.

13 2

m

PE_15

u =z
cC-
ol

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

PF O D12 - - - @ o /O |SSPO_SCK — Serial clock for SSPO.

PU GP_CLKIN — General-purpose clock input to the CGU.
- R — Function reserved.

- R — Function reserved.

- R — Function reserved.
- R — Function reserved.

- R — Function reserved.
O |12S1_TX_MCLK — I2S1 transmit master clock.

PF_1 E11 |- - - 21 |N; - R — Function reserved.
PU

- R — Function reserved.
I/O | SSPO_SSEL — Slave Select for SSPO.
- R — Function reserved.

I/O | GPIO7[16] — General purpose digital input/output pin.
- R — Function reserved.

I/0 | SGPIO0 — General purpose digital input/output pin.
- R — Function reserved.
PF_2 D11 |- - - 21 |N; - R — Function reserved.
PU o U3_TXD — Transmitter output for USART3.
I/O |SSPO_MISO — Master In Slave Out for SSPO.
- R — Function reserved.

I/O |GPIO7[17] — General purpose digital input/output pin.
- R — Function reserved.

I/0 |SGPIO1 — General purpose digital input/output pin.

- R — Function reserved.
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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} o < ©
[Te] — — <t =
N < < — 2
< (0] 0) o Yo @
2 B B & 5 g
- ~ ~ | x= &

WAKEUP1 A10 |C8 - - B A External wake-up input; can raise an interrupt and can cause
wake-up from any of the low-power modes. A pulse with a
duration > 45 ns wakes up the part. This pin does not have an
internal pull-up.

WAKEUP2 C9 E5 - - B A External wake-up input; can raise an interrupt and can cause
wake-up from any of the low-power modes. A pulse with a
duration > 45 ns wakes up the part. This pin does not have an
internal pull-up.

WAKEUP3 D8 |- - - B A External wake-up input; can raise an interrupt and can cause
wake-up from any of the low-power modes. A pulse with a
duration > 45 ns wakes up the part. This pin does not have an
internal pull-up.

ADC pins

ADCO_0/ E3 B6 A2 6 B 1A ] ADC input channel 0. Shared between 10-bit ADCO0/1 and

ADC1_0/DAC DAC.

ADCO_1/ C3 C4 A1 2 Bl 1A ADC input channel 1. Shared between 10-bit ADCO/1.

ADC1_1

ADCO_2/ A4 B3 B3 143 [B ;1A I ADC input channel 2. Shared between 10-bit ADCO/1.

ADC1_2

ADCO_3/ B5 B4 A3 139 8 ;1A | ADC input channel 3. Shared between 10-bit ADCO/1.

ADC1_3

ADCO_4/ C6 A5 - 138 B ;1A | ADC input channel 4. Shared between 10-bit ADCO/1.

ADC1 4

ADCO_5/ B3 C3 - 144 |8 |1;1A ADC input channel 5. Shared between 10-bit ADCO/1.

ADC1_5

ADCO_6/ A5 A4 - 142 B ;1A I ADC input channel 6. Shared between 10-bit ADCO/1.

ADC1_6

ADCO_7/ C5 B5 - 136 B ;1A | ADC input channel 7. Shared between 10-bit ADCO/1.

ADC1_7

RTC

RTC_ALARM A1l |A10 C3 [129 [ |0 O |RTC controlled output. This pin has an internal pull-up. The
reset state of this pin is LOW after POR. For all other types of
reset, the reset state depends on the state of the RTC alarm
interrupt.

RTCX1 A8 A8 A5 125 [8 |- I Input to the RTC 32 kHz ultra-low power oscillator circuit.

RTCX2 B8 B7 B5 126 [8 |- O | Output from the RTC 32 kHz ultra-low power oscillator circuit.

Crystal oscillator pins

XTAL1 D1 C1 B1 12 [ |- Input to the oscillator circuit and internal clock generator
circulits.

XTAL2 El D1 c1 13 [ |- O | Output from the oscillator amplifier.

Power and ground pins

USBO_VDDA |F3 E3 D1 16 - - Separate analog 3.3 V power supply for driver.

3V3_DRIVER
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0x2000 0000
0x1F00 0000
0x1E00 0000
0x1D00 0000
0x1C00 0000

0x1800 0000
0x1400 0000

0x1041 0000
0x1040 0000
0x1009 2000

0x1008 A00O

0x1008 0000
0x1002 0000

0x1001 8000

0x1000 0000

Fig 7.

16 MB static external memory CS3

16 MB static external memory CS2

16 MB static external memory CS1

16 MB static external memory CS0

reserved

SPIFI data

reserved

64 kB ROM

reserved

64 kB + 8 kB local SRAM
(LPC43S50/S30)

32 kB + 8 kB local SRAM
(LPC43520)

reserved

32 kB local SRAM
(LPC43S50/S30)

96 kB local SRAM
(LPC43850/S30/S20)

4GB

1GB

0GB

LPC43S50/S30/S20 Memory mapping (overview)
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LPC43S50/30/20

reserved

0xE010 0000

ARM private bus

reserved

J° 0x8800 0000

SPIFI data

256 MB dynamic external memory DYCS3

256 MB dynamic external memory DYCS2

reserved

) 0x4400 0000

peripheral bit band alias region

reserved

SGPIO

SPI

reserved

Y 0x400F 8000

high-speed GPIO

reserved

" 0x400F 2000

reserved

reserved

APB peripherals #3

reserved

Y 0x400D 0000

APB peripherals #2

reserved

)% 0x400B 0000

APB peripherals #1

reserved

* 0x4009 0000

APB peripherals #0

reserved

* 0x4006 0000

clocking/reset peripherals

RTC domain peripherals

reserved

* 0x4001 2000

AHB peripherals

256 MB dynamic external memory DYCS1

128 MB dynamic external memory DYCSO

reserved

32 MB AHB SRAM bit banding

© 0x2400 0000

reserved

_1° 0x2001 0000

16 kB AHB SRAM (LPC43S50/S30/S20)

16 kB AHB SRAM (LPC43S50/S30/S20)

16 kB AHB SRAM (LPC43S50/S30/S20)

16 kB AHB SRAM (LPC43S50/S30/S20)

local SRAM/
external static memory banks

256 MB shadow area

OXFFFF FFFF

0xE000 0000

0x8000 0000
0x7000 0000
0x6000 0000

0x4200 0000
0x4010 2000

0x4010 1000
0x4010 0000

0x400F 4000

0x400F 1000
0x400F 0000
0x400E 0000

0x400C 0000

0x400A 0000

0x4008 0000

0x4005 0000
0x4004 0000

0x4000 0000

0x3000 0000
0x2800 0000

0x2200 0000

0x2000 C000
0x2000 8000

0x2000 4000

0x2000 0000

0x1000 0000

0x0000 0000

aaa-013544

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

66 of 156



NXP Semiconductors

LPC43S50/S30/S20
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Table 10. Static characteristics ...continued
Tamb = 40 €T to +85 <, unless otherwise specified.
Symbol Parameter Conditions Min Typli Max Unit
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 =0V 1o Vppgoy - 3 - nA
current on-chip pull-up/down
resistors disabled;
absolute value
V| input voltage pin configured to provide
a digital function;
VDD(IO) >2.2V 0 - 55 \Y%
VDD(IO) =0V 0 - 3.6 \%
Vo output voltage output active 0 - Vbp(0) \%
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)
VoH HIGH-level output lon =-8 MA VDD(IO) - - - \%
voltage
VoL LOW:-level output loL =8 mA - - 0.4 \%
voltage
lon HIGH-level output Vou = VDD(IO) -04V -8 - - mA
current
loL LOW:-level output VoL=0.4V 8 - - mA
current
lons HIGH-level short-circuit drive HIGH; connected to [2 |. - 86 mA
output current ground
loLs LOW-level short-circuit | drive LOW; connected to [2 . - 76 mA
output current VDD(IO)
Ipd pull-down current V| = Vpp(io) [14]15] - 62 - pA
[16]
vlpu pull-up current 'V| =0V [14]15] - 62 - pA
[16]
Voo(oy < Vi <5V ) 0 - WA
Open-drain 12C0-bus pins
ViH HIGH-level input 0.7 x - - \%
voltage Vbp(0)
Vi LOW-level input voltage 0 0.14 0.3 x \%
v 'Vbp(0)
Vhys hysteresis voltage 0.1 x - - \%
‘ Vbp(0) » »
VoL LOW:-level output loLs =3 MA - - 0.4 \%
voltage

LPC43S50_S30_S20
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NXP Semiconductors
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

11.12 SPl interface

Table 25. Dynamic characteristics: SPI
Tamb = 40 T to +85 C; 2.2 V <Vpprec)ava) <3.6 V; 2.7V <Vppo) <3.6 V. Simulated values.

Symbol ‘Parameter Conditions Min Typ Max Unit
TeyipcLky PCLK cycle time 5 ns
Tey(clk) clock cycle time (1] 40 - - ns
Master

tbs data set-up time 7.2 - - ns
toH vdata hold time v 0 - |- ns
tvQ) data output valid time - - 3.7 ns
th(Q) data output hold time | - - 12 ns
Slave

tbs data set-up time v 1.2 - - ns
toy data hold time 3 X TeypeLk) + 0.54 - - ns
tvy(Q) data output valid time | - - 3x TeypeLky + 9.7 NS
thQ) data output hold time - - 2X TeypeLky+ 7.1 ns

[1] Teyek = 8/BASE_SPI_CLK. Tcy(PCLK) = 1/BASE_SPI_CLK.
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Table 27.

LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

Dynamic characteristics: Static asynchronous external memory interface ...continued

CL =22 pF for EMC_Dn C = 20 pF for all others; Tamp = 40 T to +85 T; 2.2 V <VppRrec)@va) <3.6V,
2.7V <Vpp(oy <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  Parameterl[l Conditions Min Typ Max Unit

teisHeow | BLS HIGH to end of write PB=0 2119 + Ty - —0.5 + Tey(ci ns
time [5]

tgLSHDNV BLS HIGH to data invalid PB=0 Al-25+ Tcy(clk) - 14+ Tcy(clk) ns
time [2

]

tcsheow  CS HIGH to end of write Bl -2.0 - 0 ns
time

teLsuony | BLS HIGH to data invalid PB=1 -25 - 1.4 ns
time

twenany WE HIGH to address invalid PB =1 —0.9 + Tey(elk - 2.4 + Tey(clk) ns
time

[1] Parameters specified for 40 % of Vpp(o) for rising edges and 60 % of Vpp( o) for falling edges.
[2]  Teyeiy = L/CCLK (see LPC43xx User manual).

[3] End Of Read (EOR): longest of tcsoeH: toerANy: tecsHBLSH-

[4] Start Of Read (SOR): longest of tcspavs tesLoeL: tesLsLsL-
[5] End Of Write (EOW): earliest of address not valid or EMC_BLSn HIGH.

EMC_An

EMC_CSn

EMC_OE

EMC_BLSn

EMC_WE

EMC_Dn

Fig 34. External static memory read/write access (PB =0)

— =—tcsLav ‘
«— tcsiay — toEHANV ~— ICSHEOW
hN H7F X Jq //
«— tCSLOEL —»
tOELOEH —»
ANAVANAN ) 7/ f
— -1
{eSHOEH BLSHEOW
tcsLBLSL tBLSLBLSH
-
—
t
tam cSsLDV
— «—tCSHEOR tBLSHDNV
«—— tcsLsoR — N ~thp)
X >‘— D
SOR EOR EOW
002aag699
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32-bit ARM Cortex-M4/MO microcontroller

Table 32. Dynamic characteristics: Ethernet
Tamb = 40 T 1085 TC; 2.2V <Vppree)avz) <3.6V; 2.7V <Vpp(o) 3.6 V. Values guaranteed by
design.
Symbol Parameter Conditions ‘ ‘Min Max Unit
RMIl mode
feik clock frequency for ENET_RX_CLK ar - 50 MHz
Selk clock duty cycle A 50 50 %
tsu set-up time for ENET_TXDn, ENET_TX_EN, [z 4 - ns
ENET_RXDn, ENET_RX_ER,
ENET_RX_DV
th hold time for ENET_TXDn, ENET_TX_EN, [ |2 - ns
ENET_RXDn, ENET_RX_ER,
ENET_RX_DV
MIl mode
foik clock frequency for ENET_TX_CLK - 25 MHz
Selk clock duty cycle A 50 50 %
tsu set-up time for ENET_TXDn, ENET_TX_EN, [z 4 - ns
ENET_TX_ER
th hold time for ENET_TXDn, ENET_TX_EN, [ |2 - ns
ENET_TX_ER
foik clock frequency for ENET_RX_CLK | - 25 MHz
Sclk clock duty cycle 50 50 %
tsy set-up time for ENET_RXDn, ENET_RX_ER, [z 4 - ns
ENET_RX_DV
th hold time for ENET_RXDn, ENET_RX_ER, Qe 2 - ns
ENET_RX_DV

[1] Output drivers can drive a load > 25 pF accommodating over 12 inch of PCB trace and the input
capacitance of the receiving device.

[2] Timing values are given from the point at which the clock signal waveform crosses 1.4 V to the valid input or
output level.

ENET_RX_CLK
ENET_TX_CLK

ENET_RXD[n]
ENET_RX_DV
ENET_RX_ER
ENET_TXD[n]
ENET_TX_EN
ENET_TX_ER

002aag210

Fig 38. Ethernet timing
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32-bit ARM Cortex-M4/MO microcontroller

Table 40. LCD panel connections for TFT panels ...continued
External TFT 12 bit (4:4:4 TFT 16 bit (5:6:5 mode) TFT 16 bit (1:5:5:5 mode) | TFT 24 bit
pin mode)
LPC43xx |LCD LPC43xx LCD LPC43xx pin LCD LPC43xx  LCD
pinused function pin used function used function pinused function
LCD_VDO - - - - - - P4 1 REDO
LCD_LP P7_6 LCDLP P7_6 LCDLP P7_6 LCDLP P7_6 LCDLP
LCD_ENAB P4 6 LCDENAB/ P4_6 LCDENAB/ P4_6 LCDENAB/ P4_6 LCDENAB/
/LCDM LCDM LCDM LCDM LCDM
LCD_FP P4 5 LCDFP P4 5 LCDFP P4 5 LCDFP P4 5 LCDFP
LCD_DCLK P4 7 LCDDCLK P4_7 LCDDCLK P4 7 LCDDCLK P4 7 LCDDCLK
LCD_LE P7_0 LCDLE P7_0 LCDLE P7_0 LCDLE P7_0 LCDLE
LCD_PWR |P7_7 LCDPWR P7_7 LCDPWR P7_7 LCDPWR P7_7 LCDPWR
GP_CLKIN PF 4 LCDCLKIN PF_4 LCDCLKIN PF 4 LCDCLKIN PF_4 LCDCLKIN

13.2 Crystal oscillator

LPC43S50_S30_S20

The crystal oscillator is controlled by the XTAL_OSC_CTRL register in the CGU (see

LPC43xx user manual).

The crystal oscillator operates at frequencies of 1 MHz to 25 MHz. This frequency can be
boosted to a higher frequency, up to the maximum CPU operating frequency, by the PLL.

The oscillator can operate in one of two modes: slave mode and oscillation mode.

* In slave mode, couple the input clock signal with a capacitor of 100 pF (Cc in
Figure 43), with an amplitude of at least 200 mV (RMS). The XTALZ2 pin in this
configuration can be left unconnected.

¢ External components and models used in oscillation mode are shown in Figure 44,
and in Table 41 and Table 42. Since the feedback resistance is integrated on chip,

only a crystal and the capacitances CX1 and CX2 need to be connected externally in
case of fundamental mode oscillation L, CL and RS represent the fundamental
frequency). The capacitance Cp in Figure 44 represents the parallel package
capacitance and must not be larger than 7 pF. Parameters FC, CL, RS and CP are
supplied by the crystal manufacturer.

Table 41. Recommended values for Cxq/x2 in oscillation mode (crystal and external
components parameters) low frequency mode
Fundamental oscillation Maximum crystal series External load capacitors
frequency resistance Rg Cx1, Cxo
2 MHz <200 Q 33 pF, 33 pF
<200 Q 39 pF, 39 pF
<200 Q 56 pF, 56 pF
4 MHz <200 Q 18 pF, 18 pF
<200 Q 39 pF, 39 pF
<200 Q 56 pF, 56 pF
8 MHz <200 Q 18 pF, 18 pF
<200 Q 39 pF, 39 pF
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13.3

13.4

13.5

LPC43S50_S30_S20

32-bit ARM Cortex-M4/MO microcontroller

RTC oscillator

In the RTC oscillator circuit, only the crystal (XTAL) and the capacitances Crrcxi and
Crrcxe need to be connected externally. Typical capacitance values for Crycxy and

Crrcx2 are Crrexyz = 20 (typical) +4 pF.

An external clock can be connected to RTCXL1 if RTCX2 is left open. The recommended
amplitude of the clock signal is Virms) = 100 mV to 200 mV with a coupling capacitance of
5 pF to 10 pF. Vjrms) must be lower than 450 mV. See Figure 43 for a similar slave-mode
set-up that uses the crystal oscillator.

LPC43xx

RTCX1 RTCX2

I CRTCX1

= CRTCX2

002aah148

Fig 45. RTC 32 kHz oscillator circuit

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 Cyq, Cyp, and Cys 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 Cy; and Cy, if parasitics
increase in the PCB layout.

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

Standard 1/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 1/0 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.

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 138 of 156



NXP Semiconductors LPC43S50/S30/SZO

32-bit ARM Cortex-M4/MO microcontroller

13.7 Suggested USB interface solutions

LPC43S50_S30_S20

The USB device can be connected to the USB as bus-powered device (see Figure 48) or
self-powered device (see Figure 49).

On the LPC43S50/S30/S20, USBn_VBUS pins are 5 V tolerant only when VDDIO is
applied and at operating voltage level. Therefore, if the USBn_VBUS function is
connected to the USB connector and the device is self-powered, the USBn_VBUS pins
must be protected for situations when VDDIO =0 V.

If VDDIO is always at operating level while VBUS =5V, the USBn_VBUS pin can be
connected directly to the VBUS pin on the USB connector.

For systems where VDDIO can be 0 V and VBUS is directly applied to the USBn_VBUS
pins, precautions must be taken to reduce the voltage to below 3.6 V, which is the
maximum allowable voltage on the USBn_VBUS pins in this case.

One method is to use a voltage divider to connect the USBn_VBUS pins to VBUS on the
USB connector. The voltage divider ratio should be such that the USB_VBUS pin will be
greater than 0.7VDDIO to indicate a logic HIGH while below the 3.6 V allowable maximum
voltage.

For the following operating conditions

VBUSax = 5.25 V
VDDIO = 3.6 V,

the voltage divider should provide a reduction of 3.6 V/5.25 V or ~0.686.

For bus-powered devices, a regulator powered by USB can provide 3.3 V to VDDIO
whenever bus power is present and ensure that power to the USBn_VBUS pins is always
present when the 5 V VBUS signal is applied. See Figure 48. If the VBUS function of the
USBL1 interface is not connected, configure the pin function for GPIO using the function
control bits in the SYSCON block.

LPC43xx

vDbDIo REGULATOR

USBn_VBUS VBUS

»> USB-B
connector

usB

aaa-013459

Fig 48. USB interface on a bus-powered device
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Footprint information for reflow soldering of TFBGA100 package SOT926-1
Hx
T ,:
OO0OO0OO0OO0O0OO |
I
OOO000O0O |
1
OCO0OO0OO0OO00OO0 |
O OO0 !
I
Hy O O OO !
I
O O OO |
1
1
OOOO0O00O0O |
I
OOOO0O0O0O0O | |
/—:fsee detail X
OO0OOO0000O
| T |
Generic footprint pattern
Refer to the package outline drawing for actual layout
V solder land /’\ \
Z (R
3 N
&‘ solder paste deposit \ N3 ,
ggg% solder land plus solder paste
————— occupied area
— - — solder resist SR
DIMENSIONS in mm
P SL SP SR Hx Hy
0.80 0.330 0.400 0.480 9.400 9.400 S0t926-1_1fr

Fig 58. Reflow soldering of the TFBGA100 package
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