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within electronic devices to control various functions,
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NXP Semiconductors LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Table 3. Pin description ...continued

Pin name o Q Description
2 9 8 3 s
ol < N — 2
< O o o 3 o
5 2 & & g 2
| [ 2 2 @ S =
P1_16 M7 |H9 (90 |64 & N; I/0 GPIOO0[3] — General purpose digital input/output pin.
PU | U2 _RXD — Receiver input for USART2.

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

I ENET_CRS — Ethernet Carrier Sense (Ml interface).

O TO_MATO — Match output O of timer 0.

- R — Function reserved.

/O EMC_D9 — External memory data line 9.

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

P1_17 M8 |H10 |93 |66 [l N; I/0 |GPIO0[12] — General purpose digital input/output pin.
PU o U2_UCLK — Serial clock input/output for USART2 in
synchronous mode.

- R — Function reserved.

/O |[ENET_MDIO — Ethernet MIIM data input and output.

| TO_CAP3 — Capture input 3 of timer 0.

O | CAN1_TD — CANL1 transmitter output.

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

- R — Function reserved.

P1_18 N12 Ji0 95 67 & N; /0 |GPIO0[13] — General purpose digital input/output pin.
PU o U2_DIR — RS-485/EIA-485 output enable/direction control
for USART2.

- R — Function reserved.

O ENET_TXDO — Ethernet transmit data 0 (RMII/MII
interface).

O TO_MAT3 — Match output 3 of timer 0.

| CAN1_RD — CANLI receiver input.

/0 |SGPIO12 — General purpose digital input/output pin.

/O EMC_D10 — External memory data line 10.

P1 19 M11 K9 96 68 | N; | ENET_TX_CLK (ENET_REF_CLK) — Ethernet Transmit
PU Clock (Ml interface) or Ethernet Reference Clock (RMII
interface).

/0 |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.

/O 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 LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name o Q Description
2 9 8 3 s
ol < N — 2
< 0 o o % | o
2 & & & §,8
- = i i xd &2
P2 2 M15 |F5 121 84 [ N; I/0 SGPIO6 — General purpose digital input/output pin.
PU o UO_UCLK — Serial clock input/output for USARTO in

synchronous mode.

/O EMC_A11 — External memory address line 11.

O USBO_IND1 — USBO port indicator LED control output 1.
/O GPIO5[2] — General purpose digital input/output pin.

| CTIN_6 — SCT input 6. Capture input 1 of timer 3.

| T3_CAP2 — Capture input 2 of timer 3.
O EMC_CS1 — LOW active Chip Select 1 signal.
P2_3 J12 D8 127 87 B N; I/0 |SGPIO12 — General purpose digital input/output pin.

PU o [2C1_SDA — I2C1 data input/output (this pin does not use a
specialized 12C pad).

O U3_TXD — Transmitter output for USART3. See Table 4 for
ISP mode.

| CTIN_1 — SCT input 1. Capture input 1 of timer 0. Capture
input 1 of timer 2.

/0 |GPIO5[3] — General purpose digital input/output pin.

- R — Function reserved.
O T3_MATO — Match output O of timer 3.

O |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.

P2 4 K11 D9 128 88 [ 'N; I/0 |SGPIO13 — General purpose digital input/output pin.

PU o [2C1_SCL — I2C1 clock input/output (this pin does not use a

specialized 12C pad).

| U3_RXD — Receiver input for USART3. See Table 4 for ISP
mode.

| CTIN_O — SCT input 0. Capture input 0 of timer 0, 1, 2, 3.

/0 |GPIO5[4] — General purpose digital input/output pin.
- R — Function reserved.

O | T3_MAT1 — Match output 1 of timer 3.

| 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).

LPC435X_3X_2X_1X 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 LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name o ' Q Description
8 S 8 3 [
ol < N — 2
s 9 & & g g
| = I = = 1 =i
P6_7 Ji3 - 123 8 | N; - R — Function reserved.
PU o EMC_A15 — External memory address line 15.
/O SGPIO6 — General purpose digital input/output pin.
O USBO_IND1 — USBO port indicator LED control output 1.
I/0 |GPIO5[15] — General purpose digital input/output pin.
O | T2_MATO — Match output O of timer 2.
- R — Function reserved.
- R — Function reserved.
P6_8 H13 - 125 8 @ N, - | R— Function reserved.
PU o EMC_A14 — External memory address line 14.
/O SGPIO7 — General purpose digital input/output pin.
O USBO_INDO — USBO port indicator LED control output O.
I/0 |GPIO5[16] — General purpose digital input/output pin.
O [ T2_MAT1 — Match output 1 of timer 2.
- R — Function reserved.
- R — Function reserved.
VP6_9 J15 |F8 139 97 [ 'N; /0 |GPIO3[5] — General purpose digital input/output pin.
PU

- R — Function reserved.
- R — Function reserved.
O EMC_DYCSO0 — 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 |- 142 100 @& N; /0 |GPIO3[6] — General purpose digital input/output pin.

PU O |MCABORT — Motor control PWM, LOW-active fast abort.
- R — Function reserved.

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

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

- R — Function reserved.

- R — Function reserved.
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NXP Semiconductors LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name Description

Reset state

11

LBGA256
TFBGA100
LQFP144

5 LQFP208
S Type

5 [@

=
=

P7_2

>

16 5 GPIO3[10] — General purpose digital input/output pin.
CTIN_4 — SCT input 4. Capture input 2 of timer 1.

/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.

LCD_VD18 — LCD data.

O |LCD_VD6 — LCD data.

- R — Function reserved.

| U2_RXD — Receiver input for USART2.

I/0 |SGPIO6 — General purpose digital input/output pin.
P7_3 c13 |- 167 117 |E& N; /0 |GPIO3[11] — General purpose digital input/output pin.
PU CTIN_3 — SCT input 3. Capture input 1 of timer 1.
R — Function reserved.

LCD_VD17 — LCD data.

LCD_VD5 — LCD data.

R — Function reserved.

o=
2z

O

o O

R — Function reserved.

- R — Function reserved.

P7_4 c8 |- 189 132 O N; /0 |GPIO3[12] — General purpose digital input/output pin.
PU o CTOUT_13 — SCT output 13. Match output 3 of timer 3.
- R — Function reserved.

LCD_VD16 — LCD data.

LCD_VD4 — LCD data.

TRACEDATA[O] — Trace data, bit 0.

- R — Function reserved.

O O O

R — Function reserved.

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

P7 5 A7 - 191 133 (B N; I/0 |GPIO3[13] — General purpose digital input/output pin.
PU 0 CTOUT_12 — SCT output 12. Match output 3 of timer 3.

- R — Function reserved.
LCD_VD8 — LCD data.

o]
O |LCD_VD23 — LCD data.
O TRACEDATA[1] — Trace data, bit 1.

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

Al  |/ADCO_3 — ADCO and ADCL1, input channel 3. Configure the
pin as GPIO input and use the ADC function select register
in the SCU to select the ADC.
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NXP Semiconductors LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Table 3.  Pin description ...continued

Pin name Description

LBGA256
TFBGA100
LQFP144

” Reset state
1
Type

5% LQFP208

1 R — Function reserved.
USB1 ULPI_D4 — ULPI link bidirectional data line 4.
O LCD_VD14 — LCD data.

- R — Function reserved.

PB 5

>

12

N
°z
2:

o

I/0 |GPIO5[25] — General purpose digital input/output pin.
| CTIN_7 — SCT input 7.

O |LCD_PWR — LCD panel power enable.

- R — Function reserved.

PB_6 A6 |- - - BN - R — Function reserved.

PU /o 'USB1 ULPI_D3— ULPI link bidirectional data line 3.
O LCD_VD13 — LCD data.

- R — Function reserved.

I/0 |GPIO5[26] — General purpose digital input/output pin.
I CTIN_6 — SCT input 6. Capture input 1 of timer 3.

O |LCD_VD19 — LCD data.

- R — Function reserved.

Al  |/ADCO_6 — ADCO and ADCL1, input channel 6. Configure the
pin as GPIO input and use the ADC function select register
in the SCU to select the ADC.

PC 0O D4 |- 7 - B N - R — Function reserved.

PU | USB1_ULPI_CLK — ULPI link CLK signal. 60 MHz clock
generated by the PHY.

- R — Function reserved.
/0 |[ENET_RX_CLK — Ethernet Receive Clock (Ml interface).
O LCD_DCLK — LCD panel clock.

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

/0 |SD_CLK — SD/MMC card clock.

Al |ADC1_1 — ADC1 and ADCQO, input channel 1. Configure the
pin as input (USB_ULPI_CLK) and use the ADC function
select register in the SCU to select the ADC.

PC 1 E4 - 9 - 2 ‘N; /0 |USB1_ULPI_D7 — ULPI link bidirectional data line 7.

PU | R — Function reserved.

| Ul_RI — Ring Indicator input for UART 1.

O ENET_MDC — Ethernet MIIM clock.
I/0 |GPIO6[0] — General purpose digital input/output pin.

- R — Function reserved.
| T3_CAPQ — Capture input 0 of timer 3.

O SD_VOLTO — SD/MMC bus voltage select output 0.
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Table 3.

Pin name

PD_3

PD_4

PD_5

PD_6

LPC435X_3X_2X_1X

LBGA256

o
N

T2

P6

R6

TFBGA100

LQFP208

68

Pin description ...continued

Reset state

(1

LQFP144

~
o=
2z

PU

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

LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

Description
e
=
- R — Function reserved.
O CTOUT_6 — SCT output 7. Match output 2 of timer 1.
/O EMC_D17 — External memory data line 17.
- R — Function reserved.
/O GPIO6[17] — General purpose digital input/output pin.
- R — Function reserved.
- R — Function reserved.
/0 |SGPIO7 — General purpose digital input/output pin.
- R — Function reserved.
O CTOUT_8 — SCT output 8. Match output O of timer 2.
/O EMC_D18 — External memory data line 18.
- R — Function reserved.
I/0 |GPIO6[18] — General purpose digital input/output pin.
- R — Function reserved.
- R — Function reserved.
/0 |SGPIO8 — General purpose digital input/output pin.
- R — Function reserved.
O CTOUT_9 — SCT output 9. Match output 3 of timer 3.
/0 |[EMC_D19 — External memory data line 19.
- R — Function reserved.
I/0 |GPIO6[19] — General purpose digital input/output pin.
- R — Function reserved.
- R — Function reserved.
/O SGPIO9 — General purpose digital input/output pin.
- R — Function reserved.
O CTOUT_10 — SCT output 10. Match output 3 of timer 3.
/0 |[EMC_D20 — External memory data line 20.
- R — Function reserved.
I/0 |GPIO6[20] — General purpose digital input/output pin.
- R — Function reserved.
- R — Function reserved.
/O SGPIO10 — General purpose digital input/output pin.
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NXP Semiconductors LPC435x/3x/2x/1x

7.6.1

7.6.2

7.7

7.8

LPC435X_3X_2X_1X

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 (SCTimer/PWM and timer0/1/3).
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Product data sheet

Rev. 5.3 — 15 March 2016 63 of 162



12ays elep 10npold

9T0C Y2JeN ST — €°G "Ny

1p [eBal 0 199[gNs SI JuUBWINI0P SIY} Ul papiAoid uorewLojUl ||

29T 10 89

XT XZ XE€ XSErOd1

“pan1asal SIYBLI I "9T0Z A'N SIOIONPUODILIBS dXN &

0x400F 0000
0x400E 5000
0x400E 4000
0x400E 3000
0x400E 2000
0x400E 1000
0x400E 0000
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0x4008 0000

Fig 8.

LPC435x/3x/2x/1x
reserved l l OXFFFF FFFF
ADC1 'L.\F;]B:a | L external memories and
ADCO peripherals ) ARM private bus clocking
reset control
C_CANO . - 0x6000 0000 peripherals
DAC reserve " 0x4400 0000
eripheral bit band alias region
12C1 perp 9 0x4200 0000
reserved AN
* 0x4010 2000
GIMA SGPIO 0x4010 1000
SPI
QEl 0x4010 0000
SSP1 APB2 reserved NS
ipheral 0x400F 8000
timer3 peripherals high-speed GPIO RTC domain
timer2 pry—— 1 0x400F 4000 per|phera|s
* 0x400F 2000
USART3 reserved
USART2 0x400F 1000
reserved
Rt 0x400F 0000
imer i
— APB3 peripherals | ox400E 0000
reserved reserved * 0x400D 0000
C_CANT APBA APB2 peripherals 0x400C 0000
:;2(1) peripherals reserved “J* 0x400B 0000
500 APB1 peripherals 0x400A 0000
motor control PWM reserved * 0x4009 0000
APBO peripherals
0x4008 0000
GPIO GROUP1 interrupt reserved NN
GPIO GROUPO interrupt 0x4006 0000 AHB
interrup i i DU
PO aups clocking/reset peripherals 0x4005 0000 peripherals
- -
sco RTC domain peripherals ~O0x4004 0000
APBO reserved AN
timer1 peripherals 0x4002 0000
p— AHB peripherals
imerf
SRAM, flash, EEPROM memories, | 0*#000 0000
SSPO SPIFI data, ROM
UART1 w/ modem external memory banks 0x1000 0000
USARTO 256 MB memory shadow area
0x0000 0000
WWDT

LPC435x/3x/2x/1x Memory mapping (peripherals)

reserved

RGU

CCu2

CCuU1

CGU

reserved

RTC/event monitor

OTP controller

event router

CREG

power mode control

backup registers

alarm timer

reserved

ethernet

reserved

EEPROM controller

flash B controller

flash A controller

reserved

LCD

USB1

UsBo

EMC

SD/MMC

SPIFI

DMA

reserved

SCT

0x4006 0000
0x4005 4000

0x4005 3000
0x4005 2000
0x4005 1000
0x4005 0000

0x4005 0000
0x4004 7000

0x4004 6000
0x4004 5000
0x4004 4000
0x4004 3000
0x4004 2000
0x4004 1000
0x4004 0000
0x4002 0000
0x4001 2000
0x4001 0000
0x4000 F0O00

0x4000 E000
0x4000 D000

0x4000 C0O00
0x4000 9000
0x4000 8000
0x4000 7000
0x4000 6000
0x4000 5000
0x4000 4000
0x4000 3000
0x4000 2000
0x4000 1000
0x4000 0000
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NXP Semiconductors LPC435x/3x/2x/1x

7.19

7.19.1

7.19.1.1

7.19.2

LPC435X_3X_2X_1X

32-bit ARM Cortex-M4/MO microcontroller

¢ Supports both full-duplex and half-duplex operation
— Supports CSMA/CD Protocol for half-duplex operation.
— Supports IEEE 802.3x flow control for full-duplex operation.

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

— Back-pressure support for half-duplex operation.

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

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

Digital serial peripherals

UART1
Remark: The LPC435x/3x/2x/1x contain one UART with standard transmit and receive
data lines.

UART1 also provides a full modem control handshake interface and support for
RS-485/9-bit mode allowing both software address detection and automatic address
detection using 9-bit mode.

UARTL1 includes a fractional baud rate generator. Standard baud rates such as 115200 Bd
can be achieved with any crystal frequency above 2 MHz.

Features

* Maximum UART data bit rate of 8 MBit/s.

* 16 B Receive and Transmit FIFOs.

* Register locations conform to 16C550 industry standard.
* Receiver FIFO trigger points at 1 B, 4 B, 8 B, and 14 B.

¢ Built-in fractional baud rate generator covering wide range of baud rates without a
need for external crystals of particular values.

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

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

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

USARTO0/2/3

Remark: The LPC435x/3x/2x/1x contain three USARTSs. In addition to standard transmit
and receive data lines, the USARTSs support a synchronous mode.

The USARTSs include a fractional baud rate generator. Standard baud rates such as
115200 Bd can be achieved with any crystal frequency above 2 MHz.
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LPC435x/3x/2x/1x

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
Vo output voltage output active 0 - Vbp(i0) \%
A\ HIGH-level input 0.7 x - 55 \%
voltage Vbb(0)
Vi LOW-level input voltage -0.5 - 0.3 x \%
Vbb(0)
Vhys hysteresis voltage 0.1 x - - \%
Vbp(0)
Vou HIGH-level output lon = -6 MA Vbp(i0) = - - \%
voltage 0.4
VoL LOW:-level output loL =6 mA - - 0.4 \%
voltage
lon HIGH-level output Vou = VDD(IO) -04V -6 - - mA
current
loL LOW:-level output VoL=0.4V 6 - - mA
current
loHs HIGH-level short-circuit ' drive HIGH; connected to [ |- - 86.5 mA
output current ground
loLs LOW-level short-circuit | drive LOW; connected to 4] |- - 76.5 mA
output current Vbp(10)
Ipd pull-down current V=5V [13] - 93 - pA
[14]
[15]
vlpu pull-up current 'V| =0V 13 - 62 - pA
[14]
[15]
Vopgoy < Vi <5V - 10 - uA
Rs series resistance on 1/O pins with analog 200 Q
function; analog function
enabled
I/O pins - high drive strength
C input capacitance - - 5.2 pF
I LOW-level leakage V| =0 V; on-chip pull-up - 3 - nA
current resistor disabled
loz OFF-state output Vo=0Vto VDD(IO); - 3 - nA
current on-chip pull-up/down
resistors disabled;
absolute value
\Y/ input voltage pin configured to provide
a digital function;
VDD(lO) >24V 0 - 55 \%
VDD(IO) =0V 0 - 3.6 \%
Vo output voltage output active 0 - Vbp(i0) \%
ViH HIGH-level input 0.7 x - 55 \%
voltage Vbb(0)
Vi LOW-level input voltage -0.5 - 0.3 x \%
Vbp(i0)

LPC435X_3X_2X_1X
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LPC435x/3x/2x/1x

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
Vhys hysteresis voltage 0.1x - - \%
Vbp(i0)
Ipd pull-down current V| = Vpp(o) 23] - 62 - pA
[14
[15]
Ipu pull-up current V=0V [13] - -62 - pA
[14]
[15]
Vopoy< Vi< 5V - 10 - uA
I/O pins - high drive strength: standard drive mode
Iy HIGH-level leakage V| = Vpp(io); On-chip - 3 - nA
current pull-down resistor
disabled
V=5V, Taqmp=25°C - 0.6 - nA
V=5V, Tamp = 105 °C - 65 - nA
lon HIGH-level output Vou = VDD(IO) -04V -4 - - mA
current
loL LOW:-level output VoL=0.4V 4 - - mA
current
loHs HIGH-level short-circuit  drive HIGH; connected to [11] |- - 32 mA
output current ground
loLs LOW-level short-circuit  drive LOW; connected to [ |- - 32 mA
output current Vbp(10)
I/O pins - high drive strength: medium drive mode
ILH HIGH-level leakage V| = Vpp(io); On-chip - 3 - nA
current pull-down resistor
disabled
V=5V, Taqmp=25°C - 0.7 - nA
V=5V, Tamp = 105 °C - 70 - nA
lon 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 [11] |- - 65 mA
output current ground
loLs LOW-level short-circuit  drive LOW; connected to [ |- - 63 mA
output current VDD(IO)
I/O pins - high drive strength: high drive mode
ILH HIGH-level leakage V| = Vpp(io); On-chip - 3 - nA
current pull-down resistor
disabled
V=5V, Taqmp=25°C - 0.6 - nA
V=5V, Tamp = 105 °C - 63 - nA
lon HIGH-level output Vou = VDD(IO) -04V -14 - - mA
current
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LPC435x/3x/2x/1x

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
loL LOW:-level output VoL=0.4V 14 - - mA
current
lons HIGH-level short-circuit ' drive HIGH; connected to 1 . - 113 mA
output current ground
loLs LOW-level short-circuit  drive LOW; connected to [11] |- - 110 mA
output current Vop(10)
I/O pins - high drive strength: ultra-high drive mode
Iy HIGH-level leakage V| = Vpp(io); On-chip - 3 - nA
current pull-down resistor
disabled
Vi=5V, Tamp =25°C - 0.6 - nA
V=5V, Taqmp = 105 °C - 63 - nA
loH HIGH-level output VoH = Vpp(o) - 0.4V -20 - - mA
current
loL LOW:-level output VoL=0.4V 20 - - mA
current
lons HIGH-level short-circuit ' drive HIGH; connected to 1 . - 165 mA
output current ground
loLs LOW-level short-circuit | drive LOW; connected to [11] . - 156 mA
output current Vop(10)
I/O pins - high-speed
C input capacitance - - 2 pF
I LOW-level leakage V| = 0V; on-chip pull-up - 3 - nA
current resistor disabled
ILH HIGH-level leakage V| = Vpp(io); ON-chip - 3 - nA
current pull-down resistor
disabled
V=5V, Tamp =25°C - 0.5 - nA
V=5V, Taqmp = 105 °C - 40 - nA
loz OFF-state output Vo =0V to Vppoy - 3 - nA
current on-chip pull-up/down
resistors disabled;
absolute value
V| input voltage pin configured to provide
a digital function;
Vbp(o) = 2.4V 0 - 5.5 \%
VDD(IO) =0V 0 - 3.6 \%
Vo output voltage output active 0 - Vbb(0) \%
ViH HIGH-level input 0.7 x - 5.5 \%
voltage Vbb(i0)
Vi LOW-level input voltage -0.5 - 0.3 x \Y
» Vbp(0)
Vhys hysteresis voltage 0.1 x - - \%
Vbbp(0)
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NXP Semiconductors LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

[16] The parameter value specified is a simulated value excluding bond capacitance.
[17] For USB operation 3.0 V < Vpp(o) < 3.6 V. Guaranteed by design.
[18] VDD(IO) present.

[19] Includes external resistors of 33 Q + 1 % on D+ and D-.

10.1 Power consumption

100 aaa-013450
IDD(REG)(3V3)
mA
(mA) 204 MHZ
80 180 MHz
60
120 MHz
40
60 MHz
20
12 MHz
0
2.2 24 2.6 2.8 3 3.2 3.6

3.4
VDD(REG)3V3) (V)

Conditions: Tamp = 25 °C; executing code while (1){} from SRAM; MO core in reset; system PLL
enabled; IRC enabled; all peripherals disabled; all peripheral clocks disabled.

Fig 11. Typical supply current versus regulator supply voltage Vppreec)@ava) in active

mode
100 aaa-013449
IDD(REG)(3V3)
(mA)
204MHz | ——
80 — —
180MHz | —
60 —_
120MHz | |
40
e
60 MHz —
20 =
12 MHz L —
0
-40 20 0 20 40 60 80 100 120

temperature (°C)

Conditions: Vppreg)@va) = 3.3 V; executing code while (1){} from SRAM; MO core in reset; system
PLL enabled; IRC enabled; all peripherals disabled; all peripheral clocks disabled.

Fig 12. Typical supply current versus temperature in active mode
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32-bit ARM Cortex-M4/MO microcontroller

Table 27. Dynamic characteristics: SSP pins in SPI mode
Tamp = 40 T 10 +105 C; 2.4 V <VppRrec)avz) <3.6 V; 2.7V <Vpp(o) 3.6V, C = 20 pF; sampled at 10 % and 90 % of
the signal level; EHS = 1 for all pins. Simulated values.

Symbol | Parameter Conditions Min Typ Max Unit
tlag lag time continuous transfer mode 0.5 X Teyeiy + 1.5 - - ns
SPI mode; CPOL = 0;
CPHA =0
SPI mode; CPOL = 0; Tey(eiyy + 1.5 - - ns
CPHA=1
SPI mode; CPOL = 1; 0.5 x Tey(ewy + 1.5 - - ns
CPHA =0
SPI mode; CPOL =1; Tey(cky + 1.5 - - ns
CPHA=1
synchronous serial Tey(elyy + 1.5 - - ns
frame mode
microwire frame format 0.5 x Tey(clk) - - ns
ty delay time continuous transfer mode - 0.5 x Tey(clky |- ns
SPI mode; CPOL = 0;
CPHA =0
SPI mode; CPOL = 0; - n/a - ns
CPHA=1
SPI mode; CPOL = 1; - 0.5 x Tey(clky |- ns
CPHA =0
SPI mode; CPOL = 1; - n/a - ns
CPHA=1
synchronous serial - Tey(clk) - ns
frame mode
microwire frame format - n/a - ns

[1]  Teyciky = (SSPCLKDIV x (1 + SCR) x CPSDVSR) / finain. The clock cycle time derived from the SPI bit rate Ty is a function of the
main clock frequency fmain, the SSP peripheral clock divider (SSPCLKDIV), the SSP SCR parameter (specified in the SSPOCRO
register), and the SSP CPSDVSR parameter (specified in the SSP clock prescale register).

[2]  Teyeky =12 x TeypeLk)-
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11.14 SSP/SPItiming diagrams

Tcy(clk)
SCK (CPOL = 0) / \
SCK (CPOL = 1)
tq
SSEL tiead bag o —— o
— |, R
MOSI (CPHA = 0) tyq) —=| [~— —»| =+ th(Q)
X DATA VALID (MSB) DATA VALID DATA VALID (LSB) X IDLE X DATA VALID (MSB)
| |
MISO (CPHA = 0) | DS toH |
L
X DATA VALID (MSB) * DATA VALID * DATA VALID (LSB) X X DATA VALID (MSB)
MOSI (CPHA = 1) @) — o —
X DATA VALID (LSB) DATA VALID DATA VALID (MSB)X IDLE X DATA VALID (MSB)
MISO (CPHA = 1) tps tbH
X DATA VALID (LSB) * DATA VALID *DATA VALID (MSB) r X DATA VALID (MSB)
! I
aaa-013462
Fig 31. SSPin SPI mode and SPI master timing
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EMC_OE AN NAVAVAWAN ) /S
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Fig 36. External static memory read/write access (PB = 1)
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Table 44. 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
12 MHz <160 Q 18 pF, 18 pF
<160 Q 39 pF, 39 pF
16 MHz <1200 18 pF, 18 pF
<80Q 33 pF, 33 pF
20 MHz <100 Q 18 pF, 18 pF
<80Q 33 pF, 33 pF

Table 45. Recommended values for Cxq/x2 in oscillation mode (crystal and external
components parameters) high frequency mode

Fundamental oscillation | Maximum crystal series External load capacitors Cyg,
frequency resistance Rg Cx2
15 MHz <80 Q 18 pF, 18 pF
20 MHz <80Q 39 pF, 39 pF

<100 Q 47 pF, 47 pF

LPC43xx
XTAL1
L G Cg
f 100 pF I
002aag379
Fig 43. Slave mode operation of the on-chip oscillator
LPC43xx
L
XTAL1 XTAL2 J-
— = CL ==¢Cp
XTAL
[
Rs
T Cx1 T Cx2
002aag380
Fig 44. Oscillator modes with external crystal model used for Cy;/Cx, evaluation

LPC435X_3X_2X_1X All information provided in this document is subject to legal disclaimers.

Rev. 5.3 — 15 March 2016

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

139 of 162

Product data sheet




NXP Semiconductors LPC435x/3x/2x/1x

32-bit ARM Cortex-M4/MO microcontroller

LQFP208; plastic low profile quad flat package; 208 leads; body 28 x 28 x 1.4 mm SOT459-1

-— > —p
> .
I
1T
[
|
[
(]
ﬂ
L
-

0 5 10 mm

scale

DIMENSIONS (mm are the original dimensions)

A
UNIT | | AL | A2 | As | bp | c DO ED | e | Hp | HE | L Lp | v w y | zp | Ze | ®

0.15 | 1.45 027 | 020 | 281 | 28.1 30.15|30.15 0.75 143] 143 7°
mm o 16 1005|135 | 925 | 017 | 009 | 27.9 | 279 | O° |2085|2085| 1 | 045 | 012|008 1008 gl 108 | oo

Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.

REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
-66-02-66-
SOT459-1 136E30 Ms-026 = @ oo
Fig 52. Package outline of the LQFP208 package
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17. References

[1] LPC43xx User manual UM10503:
http://www.nxp.com/documents/user _manual/UM10503.pdf

[2] LPC43xx Errata sheet:
http://www.nxp.com/documents/errata_sheet/ES LPC43XX.pdf
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Table 47. Revision history ...continued

Document ID

Release date Data sheet status Change notice |Supersedes

LPC4357 53 37 33v.2
Modifications:

LPC4357_53v.1

20120711 Preliminary data sheet - LPC4357_53v.1

Data sheet status changed to preliminary.
Parts LPC4337 and LPC4333 added.

Minimum value of V| for conditions “USBO pins USBO_DP; USBO_DM; USB0O_VBUS”,
“USBO pins USBO_ID; USBO_RREF”, and “USB1 pins USB1_DP and USB1_DM”
changed to —0.3 V in Table 6.

Section 10.2 added.

Table 8 “Thermal resistance (LQFP packages)” and Table 9 “Thermal resistance
value (BGA packages)” added.

AES removed. Available on parts LPC43Sxx only.

Dynamic characteristics of the SD/MMC controller updated in Table 30.
Dynamic characteristics of the LCD controller updated in Table 31.
Dynamic characteristics of the SSP controller updated in Table 23.
Parameters I, and Iy renamed to I, and I,y in Table 10.
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