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NXP Semiconductors LPC43850/830/820

32-bit ARM Cortex-M4/MO microcontroller

6. Pinning information

6.1 Pinning
LPC43S50/30FET256 LPC43S50/20FET180
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Fig 4. Pin configuration TFBGA100 package Fig 5. Pin configuration LQFP144 package

6.2 Pin description

On the LPC43S50/S30/S20, digital pins are grouped into 16 ports, named PO 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 1/0 (GPIO), selectable through the System
Configuration Unit (SCU) registers. The pin name is not indicative of the GPIO port
assigned to it.
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NXP Semiconductors

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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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} e} o <t 5]
[Te] — — <t =
N < < — 2
< ) 0] o o @
a 2 2 & 2 g2
a == F xdT 2
P18 R7 M5 H5 51 & |N; I/O |GPIO1[1] — General purpose digital input/output pin.
PU o Ul DTR — Data Terminal Ready output for UART1.

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

/O |EMC_D1 — External memory data line 1.

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

- R — Function reserved.

O |SD_VOLTO — SD/MMC bus voltage select output 0.
P19 T7 N5 35 52 |ld N; I/0 |GPIO1[2] — General purpose digital input/output pin.
PU o Ul 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_DATO — SD/MMC data bus line 0.

P1_10 R8 N6 He 53 | |N; I/O |GPIO1[3] — General purpose digital input/output pin.
PU | U1 RI— Ring Indicator input for UARTL.
O |CTOUT_14 — SCTimer/PWM output 14. Match output 2 of
timer 3.

I/O0 |[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; 10 GPIO1[4] — General purpose digital input/output pin.
PU | U1 CcTS— Clear to Send input for UARTL.
O |CTOUT_15 — SCTimer/PWM output 15. Match output 3 of
timer 3.

/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.

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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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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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

TFBGA100

Reset state

(4

Description

P5_2

py)
g

< I TFBGA180

w

& LQFP144

S
Tz

c =

GPIO2[11] — General purpose digital input/output pin.
MCI1 — Motor control PWM channel 1, input.

EMC_D14 — External memory data line 14.
R — Function reserved.

U1_RTS — Request to Send output for UART 1. Can also be
configured to be an RS-485/E1A-485 output enable signal for
UART 1.

T1_CAP2 — Capture input 2 of timer 1.

R — Function reserved.
R — Function reserved.

P5_3

T8

P6

54

PU

I/1O

GPI102[12] — General purpose digital input/output pin.
MCIO — Motor control PWM channel 0, input.

11O

EMC_D15 — External memory data line 15.
R — Function reserved.

Ul_RI — Ring Indicator input for UART 1.
T1_CAP3 — Capture input 3 of timer 1.

R — Function reserved.
R — Function reserved.

P5_4

P9

N7

57

S
z

PU

I/O

GPI102[13] — General purpose digital input/output pin.
MCOBO — Motor control PWM channel 0, output B.

110

EMC_D8 — External memory data line 8.
R — Function reserved.

Ul _CTS — Clear to Send input for UART 1.
T1_MATO — Match output O of timer 1.

R — Function reserved.
R — Function reserved.

P5 5

P10

N8

58

PU

I/1O

GP102[14] — General purpose digital input/output pin.
MCOA1 — Motor control PWM channel 1, output A.

110

EMC_D9 — External memory data line 9.
R — Function reserved.

Ul _DCD — Data Carrier Detect input for UART 1.
T1_MAT1 — Match output 1 of timer 1.

R — Function reserved.

R — Function reserved.

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.

Description

Symbol

Reset state

LBGA256
[1

T TFBGA180
T TFBGA100
9 LQFP144

P6_9

(o=
jay

5 3 GPIO3[5] — General purpose digital input/output pin.

S
Tz
2=

- R — Function reserved.

- R — Function reserved.
O | EMC_DYCSO — 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; I/O |GPIO3[6] — General purpose digital input/output pin.

PU (@] m — 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 [@ N; I/O |GPIO3[7] — General purpose digital input/output pin.
PU

- R — Function reserved.

- R — Function reserved.

O |EMC_CKEOUTO — 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 (@ IN; I/O |GPIO2[8] — General purpose digital input/output pin.
PU o CTOUT_7 — SCTimer/PWM output 7. Match output 3 of timer
1.

- R — Function reserved.

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

- 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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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 @
n B B & 2_ 2
- ~ ~ | x= &
P9 2 N8 M6 - - 2 IN; I/O | GPlO4[14] — General purpose digital input/output pin.
PU O |MCOB2 — Motor control PWM channel 2, output B.

- R — Function reserved.

- R — Function reserved.

I/0 |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 ENET_RXD3 — Ethernet receive data 3 (Ml interface).

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

I/O |SSPO_MOSI — Master Out Slave in for SSPO.

P9 3 M6 P5 - - 2 N; 1/0 GPIO4[15] — General purpose digital input/output pin.
PU" 0 MCOAO— 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 (Ml interface).

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

O |U3_TXD — Transmitter output for USART3.

P9 4 N10 M8 |- - & N; - R — Function reserved.
PU 0 MCOBO— Motor control PWM channel 0, output B.

O |USB1_INDO — USBL1 Port indicator LED control output O.

- R — Function reserved.

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

O |ENET_TXD2 — Ethernet transmit data 2 (Mll interface).

I/0 | SGPIO4 — General purpose digital input/output pin.

I U3_RXD — Receiver input for USART3.

P9 5 M9 L7 - 69 & N; - R — Function reserved.
PU 0 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 (Mll interface).

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

O |UO_TXD — Transmitter output for USARTO.
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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.
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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} e} o <t 5]
[Te] — — <t =
N < < — 2
< ) 0] o o @
a 2 2 & 2 g2
- ~ ~ | x= &
PF 3 E10 |- - - 21 |N: - R — Function reserved.
PU | U3_RXD — Receiver input for USARTS3.
I/O |SSPO_MOSI — Master Out Slave in for SSPO.
- R — Function reserved.
I/0 |GPIO7[18] — General purpose digital input/output pin.
- R — Function reserved.
I/0 | SGPIO2 — General purpose digital input/output pin.
- R — Function reserved.
PF_4 D10 D6 |H4 120 @& O; I/l0 |SSP1_SCK — Serial clock for SSP1.
PU GP_CLKIN — General-purpose clock input to the CGU.

O TRACECLK — Trace clock.

- R — Function reserved.

- R — Function reserved.
- R — Function reserved.
O |12S0_TX_MCLK — I2S transmit master clock.

I/0 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.

PF 5 E9 - - - Bl N; - R — Function reserved.

PU 0 U3_UCLK — Serial clock input/output for USART3 in
synchronous mode.

/O |SSP1_SSEL — Slave Select for SSP1.
O TRACEDATA[O] — 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.

Al ADC1_4 — ADC1 and ADCQO, input channel 4. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.
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32-bit ARM Cortex-M4/MO microcontroller

7.6.1 Features

7.

LPC43S50_S30_S20

6.2

7.7

7.8

7.9

¢ 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.

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.

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-MO0 core.

Event router

The event router combines various internal signals, interrupts, and the external interrupt
pins (WAKEUPJ3:0]) 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 WAKEUPO0/1/2/3 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_CANO/1 and QEI interrupts

¢ Ethernet, USBO, USBL1 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.

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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LPC43S50/S30/S20

32-bit ARM Cortex-M4/MO microcontroller

Table 4. Boot mode when OTP BOOT_SRC bits are programmed ...continued
Boot mode BOOT_SRC BOOT_SRC BOOT_SRC BOOT_SRC Description
bit 3 bit 2 bit 0

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

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

USBO 0 1 0 Boot from USBO.

USB1 0 Boot from USB1.

SPI(SSP) |1 0 Boot from SPI flash connected to the SSPO
interface on P3_3 (function SSPO_SCK), P3_6
(function SSPO_SSEL), P3_7 (function
SSPO_MISO), and P3_8 (function SSPO_MOSI)11,

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

[1] The boot loader programs the appropriate pin function at reset to boot using either SSPO or SPIFI.
Remark: Pin functions for SPIFI and SSPO boot are different.

Table 5. Boot mode when OPT BOOT_SRC bits are zero
Boot mode Pins Description
P2_9 P2_8 P12 P11

USARTO LOW LOW LOW LOW Boot from device connected to USARTO using pins
P2_0and P2_1.

SPIFI LOwW LOW LOwW HIGH Boot from Quad SPI flash connected to the SPIFI
interface on P3_3 to P3_8[Ll

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.

USBO LOW HIGH LOW HIGH Boot from USBO

USB1 LOW HIGH HIGH LOW Boot from USBL1.

SPI (SSP) LOW HIGH HIGH HIGH Boot from SPI flash connected to the SSPO
interface on P3_3 (function SSPO_SCK), P3_6
(function SSPO_SSEL), P3_7 (function
SSPO_MISO), and P3_8 (function SSPO_MOSI)L,

USART3 HIGH LOW LOW LOW Boot from device connected to USART3 using pins
P2 _3 and P2_4.

[1] The boot loader programs the appropriate pin function at reset to boot using either SSPO or SPIFI.
Remark: Pin functions for SPIFI and SSPO boot are different.

LPC43S50_S30_S20

7.13 Memory mapping

The memory map shown in Figure 7 and Figure 8 is global to both the Cortex-M4 and the
Cortex-MO 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.
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Table 10. Static characteristics ...continued

Tamb = 40 €T to +85 <, unless otherwise specified.

Symbol Parameter Conditions Min Typli Max Unit

Ipu pull-up current V=0V [24115] . -62 - pA

[16]
VDD(IO) <V, L5V - 10 - HA

I/0 pins - high drive strength: standard drive mode

lon HIGH-level output Vou = VDD(IO) -04V -4 - - mA
current

loL LOW:-level output VoL=0.4V 4 - - mA
current

lons HIGH-level short-circuit ' drive HIGH; connected to [2 . - 32 mA
output current ground

loLs LOW-level short-circuit | drive LOW; connected to [z . - 32 mA
output current Vbp(i0)

I/0 pins - high drive strength: medium drive mode

loH HIGH-level output Vou = VDD(IO) -04V -8 - - mA
current

loL LOW:-level output VoL=0.4V 8 - - mA
current

loHs HIGH-level short-circuit ' drive HIGH; connected to [2 |. - 65 mA
output current ground

loLs LOW:-level short-circuit  drive LOW; connected to 17 . - 63 mA
output current Vbp(i0)

I/0 pins - high drive strength: high drive mode

loH HIGH-level output Vou = VDD(IO) -04V -14 - - mA
current

loL LOW:-level output VoL=0.4V 14 - - mA
current

lons HIGH-level short-circuit drive HIGH; connected to [2 |. - 113 mA
output current ground

loLs LOW-level short-circuit | drive LOW; connected to [2 . - 110 mA
output current VDD(IO)

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

lon HIGH-level output Vou = VDD(IO) -04V -20 - - mA
current

loL LOW:-level output VoL=0.4V 20 - - mA
current

loHs HIGH-level short-circuit | drive HIGH; connected to [22] |- - 165 mA
output current ground

loLs LOW-level short-circuit  drive LOW; connected to [2 |. - 156 mA
output current VDD(IO)

I/O pins - high-speed

C input capacitance - - 2 pF

I LOW-level leakage V| =0 V; on-chip pull-up - 3 - nA
current resistor disabled

LPC43S50_S30_S20
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10.1 Power consumption

100 ‘ 002aah611
IDD(REG)(3V/3)
mA
(mA) 204 MHz
80 ¥
180 MHz
60
120 MHz
40
60 MHz
20
12 MHZ
0
2.2 2.4 2.6 2.8 3 3.2 3.4 3.6

VDD(REG)(3V3) (V)

Conditions: Tamp = 25 °C; active mode entered executing code while(1){} from SRAM; MO-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 Vppreg)@3va) in active

mode
2aah612
100 ‘ 002aah6.
IDD(REG)(3V3)
(mA) 204 MHz
80
80 MHz
60
20 MHz
40
60 MHz
20
12 MHz
0
-40 -15 10 35 60 85

temperature (°C)

Conditions: Vpp(rea)3avz) = 3.3 V, Active mode entered executing code while(1){} from SRAM;
MO-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 = 0xO0.
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\\ 85°C
2.8 N
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24 \ \\
. \\\\
\\
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Conditions: Vppreac)3va) = Vop(o) = 3.3 V; high-drive;
EHD = 0x2.

a6 002aah048
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NN
g AN
| ANNN
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0 16 3 48
loH (MA)
Conditions: VDD(REG)(3V3) = VDD(IO) =33V,
medium-drive; EHD = 0x1.
36 002aah050
1t}
\%
3.2 N
h 407
\ 25°C
- \\\\é 85°C
ANN
2.4 \\\\\
N \\
2.0 \ \
0 40 80 120

lon (mA)

Conditions: Vpprea)@3va) = Vop(o) = 3.3 V; ultra
high-drive; EHD = 0x3.

Fig 23. High-drive pins; typical HIGH level output voltage Vou versus HGH level output current lgy
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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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Table 28.

LPC43S50/S30/S20

Dynamic characteristics: Dynamic external memory interface

32-bit ARM Cortex-M4/MO microcontroller

Simulated data over temperature and process range; C, = 10 pF for EMC_DYCSn, EMC_RAS, EMC_CAS, EMC_WE,
EMC_An; C_ =9 pF for EMC_Dn; C, =5 pF for EMC_DQMOUTn, EMC_CLKn, EMC_CKEOUTN; Tgmp = 40 T to 85 <C;
2.2V <Vpp(reG)@3va) <3.6 V; Vpp(o) =3.3 V #10 %; RD = 1 (see LPC43xx User manual); EMC_CLKn delays CLKO_DELAY

= CLK1_DELAY = CLK2_DELAY = CLK3_DELAY =0.

Symbol Parameter Min Typ Max Unit
Tey(elk) ‘clock cycle time 8.4 - - ns
Common to read and write cycles
taoycsv) DYCS delay time - 31+0.5xTeyeky 5.1+0.5xTeyey ns
thycs) DYCS hold time 0.3+0.5x Teyey 0.9+0.5x Teyeny - ns
taRASV) ‘row address strobe valid delay time - 3.1+05x Tey(elk) 49+05x Teyely | NS
th(rAS) row address strobe hold time 0.5+0.5x Teyeny 1.1+05xTeyenwy - ns
tacasv) column address strobe valid delay time - 2.9+05x Tey(elk) 46+05 x Teyely | NS
th(cas) column address strobe hold time 0.3+ 0.5 x Teyey 0.9+ 0.5 x Tyl - ns
tqweyy  WE valid delay time - 32+05x Teyeky 5.9+0.5x Teyany NS
thowe) WE hold time 1.3+0.5x Teyeky (1.4+0.5x Teyewy |- ns
tyoomouty) DQMOUT valid delay time ) 31+05xTeyay 5.0+0.5x Toyerg NS
thoomouty | DQMOUT hold time 0.2+ 0.5 x Teyey 0.8+ 0.5 x Tyl - ns
tacav) ‘address valid delay time - 3.8+05x Tey(elk) 63+0.5 x Teyely | NS
thea) address hold time 0.3+0.5x Teyey 0.9+0.5x Teyeny - ns
tyckeouty)y  CKEOUT valid delay time ) 31+05xTeyay 5.1+0.5x Toyerg NS
th(ckeouT) CKEOUT hold time 0.5 x Tey(clk) 0.7+ 0.5 x Teyewy |- ns
Read cycle parameters
tsup) data input set-up time -1.5 -0.5 - ns
th() ‘data input hold time 2.2 0.8 - ns
Write cycle parameters
taQv) data output valid delay time - 3.8+ 0.5 x Teyeky (6.2 +0.5x Teyey NS
thQ) data output hold time 0.5 x Tey(clk) 0.7+ 0.5 x Teyewy |- ns
Table 29. Dynamic characteristics: Dynamic external memory interface; EMC_CLK][3:0]
delay values
Tamb = 40 T 10 85 T; Vpp(o) =3.3 V 210 %; 2.2 V <Vppree)@va) <3.6 V.
Symbol |Parameter Conditions Min Typ Max Unit
tq delay time delay value 1
CLKn_DELAY =0 0.0 0.0 0.0 ns
CLKn_DELAY =1 |1 0.4 0.5 0.8 ns
CLKn DELAY =2 [ 0.7 1.0 1.7 ns
CLKn_DELAY =3 |1 11 1.6 25 ns
CLKn DELAY =4 [ 1.4 2.0 3.3 ns
CLKn_DELAY =5 |1 1.7 2.6 4.1 ns
CLKn DELAY =6 [ 2.1 3.1 4.9 ns
CLKn_DELAY =7 |1 25 3.6 5.8 ns

[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: CLKO_DELAY = CLK1_DELAY =
CLK2_DELAY = CLK3_DELAY.
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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.
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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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