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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M4/M0

32-Bit Dual-Core

204MHz

CANbus, EBI/EMI, Ethernet, I12C, IrDA, Microwire, MMC/SD, SPI, SSI, SSP, UART/USART, USB, USB OTG
Brown-out Detect/Reset, DMA, I2S, POR, WDT
83

1MB (1M x 8)

FLASH

136K x 8

2.2V ~ 3.6V

A/D 8x10b; D/A 1x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

144-LQFP

144-LQFP (20x20)
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NXP Semiconductors LPC43S5x/S3x

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name o Q Description
2 9 8 3 s
N < N — @
< 0 o o % | a
5 2 & & 8_ 2
| & 2 | | == |
P1_8 R7 H5 71 51 B N; |I/O GPIO1[1] — General purpose digital input/output pin.
PU o Ul DTR — Data Terminal Ready output for UART1.

(0] 'CTOUT_12 — SCT output 12. Match output 3 of
timer 3.

I/1O ‘EMC_Dl — External memory data line 1.
- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

(0] ‘SD_VOLTO — SD/MMC bus voltage select output 0.
P19 T7 J5 73 52 A N; /O |GPIO1[2] — General purpose digital input/output pin.
PU o ‘U1_RTS — Request to Send output for UART1.

O CTOUT_11 — SCT 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.

/0 ‘SD_DATO — SD/MMC data bus line 0.

P1_10 R8 H6 75 53 [A N; I/O |GPIO1[3] — General purpose digital input/output pin.
PU ‘U1_RI — Ring Indicator input for UART1.

O CTOUT_14 — SCT output 14. Match output 2 of timer 3.
I/O ‘EMC_DS — External memory data line 3.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

/0 ‘SD_DATl — SD/MMC data bus line 1.

P1 11 T9 J7 77 55 [ N; I/O |GPIO1[4] — General purpose digital input/output pin.
PU | U1 CTS— Clear to Send input for UARTL.

O CTOUT_15 — SCT output 15. Match output 3 of timer 3.
I/1O ‘EMC_D4 — External memory data line 4.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.
/O SD_DAT2 — SD/MMC data bus line 2.
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Table 3.

Pin name

P1_20

P20

LBGA256

<

T16

A  TFBGA100

0

G10

2 LQFP208

0

108

Pin description ...continued

S LQFP144

75

Type

” Reset state
)

LPC43S5x/S3x

32-bit ARM Cortex-M4/MO microcontroller

Description

'GPIOO[15] — General purpose digital input/output pin.

S
Tz
e “
oo

SSP1 SSEL — Slave Select for SSP1.

R — Function reserved.

ENET_TXD1 — Ethernet transmit data 1 (RMII/MII interface).

'TO_CAP2 — Capture input 2 of timer O.

110

R — Function reserved.

'SGPIO13 — General purpose digital input/output pin.

110
[ N 110

EMC_D11 — External memory data line 11.

'SGPI04 — General purpose digital input/output pin.

UO_TXD — Transmitter output for USARTO. See Table 4 for
ISP mode.

110

EMC_A13 — External memory address line 13.

‘USBO_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.

I/10

GPIO5[0] — General purpose digital input/output pin.

R — Function reserved.

T3_CAPO — Capture input 0 of timer 3.

'ENET_MDC — Ethernet MIIM clock.

P21

N15

G7

116

81

2 N; I/0

110

SGPIO5 — General purpose digital input/output pin.

'UO_RXD — Receiver input for USARTO. See Table 4 for ISP
mode.

EMC_A12 — External memory address line 12.

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

GPIO5[1] — General purpose digital input/output pin.

R — Function reserved.

T3_CAP1 — Capture input 1 of timer 3.

R — Function reserved.

LPC43S5X_S3X

All information provided in this document is subject to legal disclaimers.
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LPC43S5x/S3x

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued
Pin name o Q Description
2 9 8 3 s
ol < N — @
< O o o % o
5 2 & & g g
| [ 2 4| | = = |
P2_13 C16 |A10 |156 |108 [ |N; I/O GPIO1[13] — General purpose digital input/output pin.
PU | CTIN_4 — SCT input 4. Capture input 2 of timer 1.

- R — Function reserved.

/O |[EMC_A4 — External memory address line 4.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

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

P30 F13 A8 161 112 & N; I/0 12S0_RX_SCK — I2S receive clock. It is driven by the master
PU and received by the slave. Corresponds to the signhal SCK in
the 12S-bus specification.

O 12S0_RX_MCLK — I12S receive master clock.

/0 [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.

O 12S0_TX_MCLK — I2S transmit master clock.

/O |SSPO_SCK — Serial clock for SSPO.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

P31 Gl11 F7 163 114 & |N; /0 [12S0_TX_WS — Transmit Word Select. It is driven by the
PU master and received by the slave. Corresponds to the signal
WS in the 12S-bus specification.

/0 12S0_RX_WS — Receive Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the 12S-bus specification.

| CANO_RD — CAN receiver input.

O USB1_IND1 — USB1 Port indicator LED control output 1.

I/O |GPIO5[8] — General purpose digital input/output pin.

- R — Function reserved.

O |LCD_VD15— LCD data.

R — Function reserved.

LPC43S5X_S3X

All information provided in this document is subject to legal disclaimers.
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NXP Semiconductors LPC43S5x/S3x

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name o Q Description
2 12 |8 |32 8
ol < N : @
< g a o % o
5 2 & & g g
| [ 2 2 | = = |
P6_0 M12 |H7 (105 |73 @& N; - R — Function reserved.
PU O 12S0_RX_MCLK — I2S receive master clock.

R — Function reserved.

- R — Function reserved.

I/10 'IZSO_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 G5 107 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/0 12S0_RX_WS — Receive Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the 12S-bus specification.

- 'R — Function reserved.
| T2_CAPO — Capture input 2 of timer 2.
- R — Function reserved.

- R — Function reserved.
P6_2 L13 J9 11 78 |2 |N; /O |GPIO3[1] — General purpose digital input/output pin.
PU 0 EMC_CKEOUT1— SDRAM clock enable 1.

I/0 ‘UO_DIR — RS-485/EIA-485 output enable/direction control for
USARTO.

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

- R — Function reserved.
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Table 3.
Pin name

Pin description ...continued

Reset state

LBGA256
TFBGA100
LQFP144
1

& LQFP208
Type

P8 6

~
w
1

'GPIO4[6] — General purpose digital input/output pin.

LPC43S5x/S3x

32-bit ARM Cortex-M4/MO microcontroller

Description

~
=
2z

o

USB1_ULPI_NXT — ULPI link NXT signal. Data flow control
signal from the PHY.

LCD_VD5 — LCD data.

R — Function reserved.

R — Function reserved.

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

'TO_CAPZ — Capture input 2 of timer 0.

R — Function reserved.

I/0
PU o

P8_7

GPIO4[7] — General purpose digital input/output pin.

USB1_ULPI_STP — ULPI link STP signal. Asserted to end or
interrupt transfers to the PHY.

'LCD_VD4 — LCD data.

R — Function reserved.

o O

R — Function reserved.

LCD_PWR — LCD panel power enable.

'TO_CAP3 — Capture input 3 of timer 0.

R — Function reserved.

49 - AN -
PU |

P8_8 L -

'USBl_ULPI_CLK — ULPI link CLK signal. 60 MHz clock
generated by the PHY.

R — Function reserved.

R — Function reserved.

R — Function reserved.

R — Function reserved.

‘CGU_OUTO — CGU spare clock output 0.

R — Function reserved.

P9 0

‘GPIO4[12] — General purpose digital input/output pin.

12S1_TX_MCLK — I2S1 transmit master clock.

PU o

R — Function reserved.

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

R — Function reserved.

R — Function reserved.

I/10

'SGPIO0 — General purpose digital input/output pin.

ENET_CRS — Ethernet Carrier Sense (Mll interface).

110

LPC43S5X_S3X

All information provided in this document is subject to legal disclaimers.

SSPO_SSEL — Slave Select for SSPO.
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Table 3.

Pin name

PA_2

PA_3

PA_4

PB_O

LPC43S5X_S3X

LBGA256

S

15

H11

G13

B15

TFBGA100

£ LQFP208

6

147

151

164

Pin description ...continued

Reset state

(1]

LQFP144

s
=
2z

PU

PU

PU

All information provided in this document is subject to legal disclaimers.

LPC43S5x/S3x

32-bit ARM Cortex-M4/MO microcontroller

'Description
S
=
I/O |GPIO4[9] — General purpose digital input/output pin.
| 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.
I/O 'GPIO4[10] — General purpose digital input/output pin.
| 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.
- R— Function reserved.
O CTOUT_9 — SCT output 9. Match output 3 of timer 3.
- R— Function reserved.
/O |[EMC_A23 — External memory address line 23.
I/0 'GPI05[19] — General purpose digital input/output pin.
- R — Function reserved.
- R— Function reserved.
- R — Function reserved.
- R— Function reserved.
O CTOUT_10 — SCT output 10. Match output 3 of timer 3.
O LCD VD23 — LCD data.
- R — Function reserved.
I/0 'GPI05[20] — General purpose digital input/output pin.

R — Function reserved.

R — Function reserved.

R — Function reserved.

© NXP Semiconductors N.V. 2016. All rights reserved.
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'Description

R — Function reserved.

LPC43S5x/S3x

32-bit ARM Cortex-M4/MO microcontroller

'EMC_A17 — External memory address line 17.

R — Function reserved.

'GPI06[29] — General purpose digital input/output pin.

R — Function reserved.

'CTOUT_8 — SCT output 8. Match output O of timer 2.

SD_WP — SD/MMC card write protect input.

R — Function reserved.

R — Function reserved.

'EMC_A16 — External memory address line 16.

R — Function reserved.

'GPI06[30] — General purpose digital input/output pin.

R — Function reserved.

'CTOUT_12 — SCT output 12. Match output 3 of timer 3.

SD_VOLT2 — SD/MMC bus voltage select output 2.

R — Function reserved.

R — Function reserved.

R — Function reserved.

R — Function reserved.

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

EMC_A18 — External memory address line 18.

R — Function reserved.

CAN1_TD — CANL1 transmitter output.

R — Function reserved.

R — Function reserved.

R — Function reserved.

R — Function reserved.

'GPIO7[1] — General purpose digital input/output pin.

EMC_A19 — External memory address line 19.

R — Function reserved.

CAN1_RD — CANL1 receiver input.

Table 3.  Pin description ...continued
Pin name © S 9
[se} < 8
& |= | |3 %
< 0 a o % o
2 1B |& & g_ 2
| 4 & = 4| YD:E| 2
PD_15 T15 |- 101 - @& N -
PU
110
110
|
o
PD_16 R14 - 104 - @& N -
PU
110
110
o
o
PE_O P14 - 106 - @ N -
PU
110
110
o
PE_1 N14 - 112 - @ N -
PU
110
110
|

LPC43S5X_S3X

All information provided in this document is subject to legal disclaimers.
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NXP Semiconductors LPC43S5x/S3x

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name Description

Reset state

1

LBGA256
TFBGA100
LQFP144
Type

5 LQFP208

'R — Function reserved.
CTIN_3 — SCT input 3. Capture input 1 of timer 1.

(0] 'Ul_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.

I/0 'EMC_D29 — External memory data line 29.
/O |GPIO7[10] — General purpose digital input/output pin.

PE_10 4

m

14

~
=
2z

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

PE_11 D16 |- - - & N; - R — Function reserved.

'CTOUT_12 — SCT output 12. Match output 3 of timer 3.
O U1_TXD — Transmitter output for UART 1.

I/0 'EMC_D30 — External memory data line 30.

I/O |GPIO7[11] — General purpose digital input/output pin.

o
c
o

- R — Function reserved.

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

PE_12 D15 |- - - & N; - R — Function reserved.
PU 0 CTOUT 11 — SCT output 11. Match output 3 of
timer 2.

| Ul _RXD — Receiver input for UART 1.
/O |[EMC_D31 — External memory data line 31.
/O |GPIO7[12] — General purpose digital input/output pin.

- R — Function reserved.

- R — Function reserved.
- R— Function reserved.
PE_13 G14 - - - & N; - R — Function reserved.
PU o 'CTOUT_14 — SCT output 14. Match output 2 of timer 3.

I/O 12C1_SDA — I2C1 data input/output (this pin does not use a
specialized 12C pad).

O EMC_DQMOUT3 — Data mask 3 used with SDRAM and
static devices.

I/0 ‘GPIO7[13] — General purpose digital input/output pin.

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

- R — Function reserved.

LPC43S5X_S3X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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7.6.1

7.6.2

7.7

7.8

LPC43S5X_S3X

32-bit ARM Cortex-M4/MO microcontroller

Features

* ARM Cortex-M4 core:
— Controls system exceptions and peripheral interrupts
— Support for 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
* ARM Cortex-MO core:
— Support for up to 32 interrupts
— Four programmable interrupt priority levels with hardware priority level masking

Interrupt sources

Each peripheral device has one interrupt line connected to the NVIC but may have several
interrupt flags. Individual interrupt flags may also 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-MO core implementation.

Event router

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

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

* External pins 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

e C_CANO/1 and QEI interrupts

¢ Ethernet, USBO, USBL1 signals

¢ Selected outputs of combined timers (SCT and timer0/1/3)

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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7.22.2

7.23

7.23.1

7.23.2

LPC43S5X_S3X

32-bit ARM Cortex-M4/MO microcontroller

Features

Supports three digital event inputs in the VBAT power domain.
An event is defined as a level change at the digital event inputs.

For each event channel, two timestamps mark the first and the last occurrence of an
event. Each channel also has a dedicated counter tracking the total number of events.
Timestamp values are taken from the RTC.

Runs in VBAT power domain, independent of system power supply. The
event/recorder/monitor can therefore operate in Deep power-down mode.

Low power consumption.

Interrupt available if system is running.

A qualified event can be used as a wake-up trigger.

State of event interrupts accessible by software through GPIO.

Alarm timer

The alarm timer is a 16-bit timer and counts down at 1 kHz from a preset value generating
alarms in intervals of up to 1 min. The counter triggers a status bit when it reaches 0x00
and asserts an interrupt if enabled.

The alarm timer is part of the RTC power domain and can be battery powered.

System control

Configuration registers (CREG)

The following settings are controlled in the configuration register block:

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 1/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.
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NXP Semiconductors
32-bit ARM Cortex-M4/MO microcontroller
Table 11. Static characteristics ...continued
Tamb = 40 €T to +105 <, 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 - 15 - A
power-down mode @8- 1.5 - pA
deep power-down 81
mode - 15 - A
lgaT battery supply current  Deep power-down mode;
RTC running;
Vpp(reac)@3va) floating;
VBAT =33V - 3.0 - ],LA
VDD(REG)(3V3) = -
VBAT =33V 15 - ].LA
Ipp(i0) 1/0 supply current deep sleep mode - <0.1 - uHA
power-down mode - <0.1 - A
deep power-down mode - <0.1 - LA
Ibpa Analog supply current  on pin VDDA, [0 . 0.4 -
deep sleep mode JIVAN
power-down mode 20 . 0.4 - pA
deep power-down [20] - 0.007 -
mode JIVAN
RESET pin
\m HIGH-level input B 0.8x(Vps— - 5.5 \Y
voltage 0.35)
\ LOW-level input voltage Bl-05 - 0.3x (Vps— |V
0.1)
Vhys hysteresis voltage 191 0.05 x (Vps - - \Y
—-0.35)
Standard 1/O pins - normal drive strength
C input capacitance - - 2 pF
I LOW-level leakage V| =0 V; on-chip pull-up - 3 - nA
current resistor disabled
ILH HIGH-level leakage V| = Vpp(io); On-chip - 3 - nA
current pull-down resistor
disabled
V=5V, Taqmp=25°C - 0.5 - nA
V=5V, Tamp =105 °C - 40 - nA
loz OFF-state output Vo =0V 1to Vppo), - 3 - nA
current on-chip pull-up/down
resistors disabled;
absolute value
\/ input voltage pin configured to provide 0 - 5.5 \%
a digital function;
VDD(IO) >24V |
Vbp(io) =0V - 3.6 \Y;
Vo output voltage output active 0 - Vbb(10) \

LPC43S5X_S3X

All information provided in this document is subject to legal disclaimers.
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LPC43S5x/S3x

32-bit ARM Cortex-M4/MO microcontroller

Table 12. Peripheral power consumption
Peripheral Branch clock Ipb(REG)(3v3) IN MA
Branch clock Branch clock
frequency =48 MHz  frequency = 96 MHz

GPIO CLK_M4_GPIO 0.72 1.43

LCD CLK_M4_LCD 0.91 1.82

ETHERNET CLK_M4_ETHERNET 1.06 2.15

UARTO CLK_M4_UARTO, 0.24 0.43
CLK_APBO_UARTO

UART1 CLK_M4_UARTL1, 0.24 0.43
CLK_APBO_UART1

UART2 CLK_M4_UART2, 0.26 0.5
CLK_APB2_UART2

UART3 CLK_M4_USARTS3, 0.27 0.45
CLK_APB2_UART3

TIMERO CLK_M4_TIMERO 0.08 0.15

TIMER1 CLK_M4_TIMER1 0.09 0.15

TIMER2 CLK_M4_TIMER2 0.1 0.19

TIMER3 CLK_M4_TIMER3 0.08 0.16

SDIO CLK_M4_SDIO, 0.66 1.17
CLK_SDIO

SCT CLK_M4_SCT 0.66 1.3

SSPO CLK_M4_SSPO, 0.13 0.23
CLK_APBO_SSPO

SSP1 CLK_M4_SSP1, 0.14 0.27
CLK_APB2_SSP1

DMA CLK_M4_DMA 181 3.61

WWDT CLK_M4_WWDT 0.03 0.09

QEI CLK_M4_QEI 0.28 0.55

USBO CLK_M4_USBO, 1.9 3.9
CLK_USBO

usB1 CLK_M4_USB1, 3.02 5.69
CLK_USB1

RITIMER CLK_M4_RITIMER 0.05 0.1

EMC CLK_M4_EMC, 3.94 7.95
CLK_M4_EMC_DIV

SCU CLK_M4_SCU 0.1 0.21

CREG CLK_M4_CREG 0.35 0.7

Flash bank A CLK_M4_FLASHA 1.47 2.97

Flash bank B CLK_M4_FLASHB 14 2.84

SGPIO CLK_PERIPH_SGPIO 0.1 0.17

SPI CLK_SPI 0.07 0.11
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10.4 BOD and band gap static characteristics

Table 13. BOD static characteristics[ll
Tamb = 25 <C; simulated values for nominal processing.

LPC43S5x/S3x

32-bit ARM Cortex-M4/MO microcontroller

Symbol Parameter
Vin threshold voltage

Conditions Min Typ Max Unit

vinterrupt level O | |
assertion - 2.25 - \%
de-assertion - 2.33 - Y,
interrupt level 1

~ assertion - 2.35 - Y,
de-assertion - 2.43 - \%

vinterrupt level 2 |
assertion - 2.95 - \%
de-assertion - 3.03 - Y,
interrupt level 3

~ assertion - 3.05 - Y,
de-assertion - 3.13 - \%

reset level 0 |
assertion - 1.9 - \%
de-assertion - 1.98 - Y,
reset level 1

~ assertion - 2.0 - Y,
de-assertion - 2.08 - \%

reset level 2 »
assertion - 2.1 - \%
de-assertion - 2.18 - >V
reset level 3

’ assertion - 2.2 - >V
de-assertion - 2.28 - Y,

[1] Interrupt and reset levels are selected by writing to the BODLV1/2 bits in the control register CREGEO, see

the LPC43xx user manual.

Table 14. Band gap characteristics
Vbpav3) over specified ranges; Tamp = 40 T to +105 T; unless otherwise specified

Symbol Parameter

Vief(bg) ‘band gap reference voltage

[

Min
0.707

Typ
0.745

Max
0.783

Unit
mV

[1] Based on characterization, not tested in production.
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11.4 Crystal oscillator

Table 19. Dynamic characteristic: oscillator
Tamb = 40 T to +105 <T; Vpp(o) over specified ranges; 2.4 V <Vppreg)3vz) < 3.6 V.l

Symbol ‘Parameter Conditions ‘ ‘Min ‘Typ@ Max Unit

Low-frequency mode (1-20 MHz)5l

tiit(per) period jitter time ,5 MHz crystal 314 |- 13.2 - ps
10 MHz crystal - 6.6 - ps
15 MHz crystal - 4.8 - ps

High-frequency mode (20 - 25 MHz)L8l

tit(per) period jitter time v20 MHz crystal 314 |- 4.3 |- vps
25 MHz crystal - 3.7 - ps

[1] Parameters are valid over operating temperature range unless otherwise specified.

[2] Typical ratings are not guaranteed. The values listed are at room temperature (25 °C), nominal supply
voltages.

[3] Indicates RMS period jitter.

[4] PLL-induced jitter is not included.

[5] Select HF =0 in the XTAL_OSC_CTRL register.
[6] Select HF = 1 in the XTAL_OSC_CTRL register.

11.5 IRC oscillator

Table 20. Dynamic characteristic: IRC oscillator
24V 5VDD(REG)(3V3) <36V

‘Symbol Parameter Conditions Min Typlll Max ‘Unit
foscre)  internal RC 40°C<Tamp<0°C  1120-3% 120 12.0+3% MHz
oscillator 0°C<Tamp<85°C 12.0-15% 12.0 12.0+15% MHz

frequency
85°C < Tamp<105°C |120-3% 120 12.0+3% MHz

[1] Typical ratings are not guaranteed. The values listed are at room temperature (25 °C), nominal supply
voltages.

11.6 RTC oscillator

See Section 13.3 for connecting the RTC oscillator to an external clock source.

Table 21. Dynamic characteristic: RTC oscillator
Tamb = 40 T to +105 T; 2.4V —<VDD(REG)(3V3) <3.6Vor24V <Vgar <3.6 v

Symbol | Parameter Conditions Min Typll Max Unit

fi input frequency - - 32.768 - kHz

lcc(ose) oscillator supply 280 800 nA
current

[1] Parameters are valid over operating temperature range unless otherwise specified.

[2] Typical ratings are not guaranteed. The values listed are at room temperature (25 °C), nominal supply
voltages.
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[9] A Fast-mode I2C-bus device can be used in a Standard-mode 12C-bus system but the requirement tsy.par = 250 ns must then be met.
This will automatically be the case if the device does not stretch the LOW period of the SCL signal. If such a device does stretch the
LOW period of the SCL signal, it must output the next data bit to the SDA line tymax) + tsu;pat = 1000 + 250 = 1250 ns (according to the
Standard-mode 12C-bus specification) before the SCL line is released. Also the acknowledge timing must meet this set-up time.

SDA

SCL

tsu;DAT

70 %
30 %

tLow —

1/f —
SCL 002aaf425

Fig 27. 12C-bus pins clock timing

11.10

LPC43S5X_S3X

I2S-bus interface

Table 25. Dynamic characteristics: 12S-bus interface pins
Tamb = 40 €to+105 C; 2.4V SVDD(REg)(g\/g) <36V; 27V —<VDD(IO) <3.6V,;C_L=20pFk
Conditions and data refer to 12S0 and 12S1 pins. Simulated values.

Symbol  Parameter Conditions Min Typ Max Unit

common to input and output

t rise time - 4 - ns

t ‘faII time | | I- ‘4 E bns

twH pulse width HIGH on pins 12Sx_TX_SCK 36 - - ns
and 12Sx_RX_SCK

twi 'pulse width LOW on pins 12Sx_TX_SCK | 36 I- I- ns
and 12Sx_RX_SCK

output |

tv) data output valid time on pin 12Sx_TX_SDA [ - 4.4 - ns
onpin 12Sx_ TX WS - 43 - ns

input

tsu) ‘data input set-up time ion pin 12Sx_RX_SDA [ ‘0 I- ins
on pin 12Sx_RX_WS 0.20 ns

th(p) ‘data input hold time ion pin 12Sx_RX_SDA [ ‘3.7 I- ins
on pin 12Sx_RX_WS - 3.9 - ns

[1] Clock to the I2S-bus interface BASE_APB1_CLK = 150 MHz; peripheral clock to the 12S-bus interface
PCLK = BASE_APB1_CLK/ 12. I2S clock cycle time T¢y(ci) = 79.2 ns, corresponds to the SCK signal in the
12S-bus specification.
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Tey(clk)

— | b f— —

Fig 29. 12S-bus timing (receive)

12Sx_TX_SCK
- twH twi
12Sx_TX_SDA ><
—{ ty@) —
12Sx_TX_WS
| tv(Q) . 002aag497
Fig 28. 12S-bus timing (transmit)
Tey(clk) — e by
12Sx_RX_SCK
- twH twi
12Sx_RX_SDA *
l+— tsu(D) —=f+—th(D)—=
12Sx_RX_WS >ﬁ
e tsu(D) —=l+— th(D) — 002aag498

11.11 USART interface

Table 26. Dynamic characteristics: USART interface
Tamp = 40 € 1t0105 C; 24V —<VDD(REG)(3V3) <36V;2.7V —<VDD(IO) <3.6V;CL=20pFk

Simulated values.

Symbol Parameter Conditions ‘Min ‘Typ Max Unit
Tey(clk) clock cycle time on pins Ux_UCLK - 0.1 - us
output

tvQ) data output valid time  on pin Ux_TXD - 6.5 - ns
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Table 32.

LPC43S5x/S3x

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 +105 C; 2.4 V <Vppreg)@3va) <3.6 V;
2.7V <Vpp(oy <3.6V, values guaranteed by design; the values in the table have been calculated with WAITTURN = 0x0 in
STATICWAITTURN register. Timing parameters are given for single memory access cycles. In a normal read operation, the
EMC changes the address while CS is asserted which results in multiple memory accesses.

Symbol  Parameterlll Conditions Min Typ Max Unit
teLsieLsH  BLS LOW to BLS HIGH time PB =0 2 -09+ - -0.1+ ns
(WAITWR - (WAITWR -
WAITWEN + 1) x WAITWEN + 1) x
Tey(clk) Tey(cik)
teLsheow BLS HIGH to end of write | PB =0 211-1.9 + Tey e - —0.5 + Tey(ciky ns
time 1]
tgLSHDNV BLS HIGH to data invalid PB=0 @25+ Tcy(clk) - 14+ Tcy(clk) ns
time
tcsheow  CS HIGH to end of write Bl -2.0 - 0 ns
time
teLshpony | BLS HIGH to data invalid PB=1 -2.5 - 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 = 1/CCLK (see LPC43xx User manual).
[3] End Of Read (EOR): Iongest of tcsHoEH, toEHANVY, tCSHBLSH-
[4] Start Of Read (SOR): longest of tcsiavs tesLoeLs tesiLst-
[5] End Of Write (EOW): earliest of address not valid or EMC_BLSn HIGH.

EMC_An X X X
— -— tcsLav ;
-— ftcsiay — tOEHANV g ~— ICSHEOW
EMC_CSn )( il; ;72 5(
«— tCSLOEL —»
tOELOEH —»
EMC_OE ANANAVAVANAN ) 7/ f
—- t
{eSHOENH ~—tBLSHEOW
tcsLBLSL tBLSLBLSH
| -
EMC_BLSn -
EMC_WE
tam tcsLov
— «—tCSHEOR tBLSHDNV
«—— tCSLSOR —
— - - th(D)
EMC_Dn ( < X X —
SOR EOR EOW

002aag699

Fig 35. External static memory read/write access (PB =0)
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LPC43xx

vDbDIo REGULATOR

USBn_VBUS VBUS

> USB-B
connector

usB

aaa-013459

Fig 49. USB interface on a bus-powered device

Remark: If the VBUS function of the USB1 interface is not connected, configure the pin
function for GPIO using the function control bits in the SYSCON block.

VDDIO

R1

jgn

LPC43xx

T1T

jgm

R2

° 7T

USBn_VBUS = VBUS

»> USB-B
connector

usB

aaa-013460

Fig 50. USB interface for USB operating in OTG mode

Remark: In OTG mode, it is important to be able to detect the VBUS level and to charge
and discharge VBUS. This requires adding active devices that disconnect the link when
VDDIO is not present.

LPC43S5X_S3X 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 — 15 March 2016 142 of 157




NXP Semiconductors

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

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

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

20. Contact information

LPC43S5x/S3x

32-bit ARM Cortex-M4/MO microcontroller

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

19.4 Trademarks

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

12C-bus — logo is a trademark of NXP B.V.
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