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NXP Semiconductors

LPC546xXx

32-bit ARM Cortex-M4 microcontroller

Table 4. Pin description ...continued
Symbol < < Description
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P100_9 E10 G12 (136 65 |[@ PU |I/O PIO0_9 — General-purpose digital input/output pin.
/O FC3_SSEL2 — Flexcomm 3: SPI slave select 2.
O SD_POW_EN — SD/MMC card power enable.
/O FC5_TXD_SCL_MISO — Flexcomm 5: USART transmitter,
12C clock, SPI master-in/slave-out data.
R — Reserved.
I/O SCI1_IO — SmartCard Interface 1 data I/O.
/O |[EMC_D[7] — External Memory interface data [7].
P100_10/ J1 P2 50 (23 M |PU |I/O; PIO0_10/ADCO_0 — General-purpose digital input/output pin.
ADCO_ 0 Al ADC input channel 0 if the DIGIMODE bit is set to 0 in the
IOCON register for this pin.
/O |[FC6_SCK — Flexcomm 6: USART, SPI, or I2S clock.
| CT2_CAP2 — Capture input 2 to Timer 2.
O | CT2_MATO — Match output O from Timer 2.
/O |FC1_TXD_SCL_MISO — Flexcomm 1: USART transmitter,
12C clock, SPI master-in/slave-out data.
R — Reserved.
O  SWO — Serial Wire Debug trace output.
P100_11/ K1 L3 |51 |24 | |PU |I/O; PIO0_11/ADCO_1 — General-purpose digital input/output pin.
ADCO_1 Al ADC input channel 1 if the DIGIMODE bit is set to 0 in the
IOCON register for this pin.
/O FC6_RXD_SDA_MOSI_DATA — Flexcomm 6: USART
receiver, 12C data I/O, SPI master-out/slave-in data, 12S data
I/0.
O | CT2_MAT2 — Match output 2 from Timer 2.
| FREQME_GPIO_CLK_A — Frequency Measure pin clock
input A.
R — Reserved.
R — Reserved.
| SWCLK — Serial Wire Debug clock. This is the default
function after booting.

LPC546xx
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32-bit ARM Cortex-M4 microcontroller

Table 4. Pin description ...continued

Symbol < < Description
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PIO0_18 C9 C14 150 72 2 PU I/O PIOO_18 — General-purpose digital input/output pin.
/O FC4_CTS_SDA_SSELO — Flexcomm 4: USART
clear-to-send, 12C data I/O, SPI Slave Select 0.
| SD_WR_PRT — SD/MMC write protect.
O | CT1_MATO — Match output O from Timer 1.
O | SCT0_OUT1 — SCTimer/PWM output 1.
O |SCI1_SCLK — SmartCard Interface 1 clock.
O EMC_AJ0] — External memory interface address 0.

PI10O0_19 C5 C6 193 91 [ |PU IO PIOO0_19 — General-purpose digital input/output pin.

/O |[FC4_RTS_SCL_SSEL1 — Flexcomm 4: USART
request-to-send, 12C clock, SPI slave select 1.

| UTICK_CAPO — Micro-tick timer capture input 0.

O | CTO_MAT2 — Match output 2 from Timer 0.
O | SCT0_OUT2 — SCTimer/PWM output 2.

R — Reserved.
O |EMC_A[1] — External memory interface address 1.

/O |[FC7_TXD_SCL_MISO_WS — Flexcomm 7: USART
transmitter, 12C clock, SPI master-in/slave-out data I/O, 12S
word-select/frame.

P100_20 C8 D13 153 74 2 PU I/O PIOO0_20 — General-purpose digital input/output pin.

/O FC3_CTS_SDA_SSELO — Flexcomm 3: USART
clear-to-send, 12C data I/O, SPI Slave Select 0.

O | CT1_MAT1 — Match output 1 from Timer 1.

| CT3_CAP3 — Capture input 3 to Timer 3.

| SCTO_GPI2 — Pin input 2 to SCTimer/PWM.

/O |SCIO_IO — SmartCard Interface 0 data I/O.

O EMC_A[2] — External memory interface address 2.

/O |[FC7_RXD_SDA_MOSI_DATA — Flexcomm 7: USART
receiver, |2C data 1/0, SPI master-out/slave-in data, 12S data
I/0.

P100_21 B9 C13 158 77 [ |PU IO PIOO0_21 — General-purpose digital input/output pin.

/O |[FC3_RTS_SCL_SSEL1 — Flexcomm 3: USART
request-to-send, 12C clock, SPI slave select 1.

| UTICK_CAP3 — Micro-tick timer capture input 3.

O | CT3_MAT3 — Match output 3 from Timer 3.

| SCTO_GPI3 — Pin input 3 to SCTimer/PWM.

O SCI0_SCLK — SmartCard Interface 0 clock.

O |EMC_A[3] — External memory interface address 3.
/O |FC7_SCK — Flexcomm 7: USART, SPI, or I2S clock.
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32-bit ARM Cortex-M4 microcontroller

Table 4. Pin description ...continued
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PIO2_19 - P12 93 - 2 |PU I/O PIO2_19 — General-purpose digital input/output pin.
O |LCD_VDI[1] — LCD Data [1].
/O |FC3_TXD_SCL_MISO — Flexcomm 3: USART transmitter,
12C clock, SPI master-in/slave-out data.
/O FC7_RXD_SDA_MOSI_DATA — Flexcomm 7: USART
receiver, |2C data 1/0, SPI master-out/slave-in data, 12S data
I/0.
O | CT3_MAT1 — Match output 1 from Timer 3.
P102_20 - P13 195 |- 2 PU [I/O PI02_20 — General-purpose digital input/output pin.

O LCD_VD[2] — LCD Data [2].

/O |[FC3_RTS_SCL_SSEL1 — Flexcomm 3: USART
request-to-send, 12C clock, SPI slave select 1.

/O FC7_TXD_SCL_MISO_WS — Flexcomm 7: USART
transmitter, 12C clock, SPI master-in/slave-out data 1/O, 12S
word-select/frame.

O | CT3_MAT2 — Match output 2 from Timer 3.

| CT4_CAPO — Capture input 4 to Timer 0.

P102_21 - L10 99 - [ |PU I/O PI0O2_21 — General-purpose digital input/output pin.
O LCD_VD[3] — LCD Data [3].

/O FC3_CTS_SDA_SSELO — Flexcomm 3: USART
clear-to-send, 12C data I/O, SPI Slave Select 0.

/O MCLK — MCLK input or output for I12S and/or digital

microphone.
O | CT3_MAT3 — Match output 3 from Timer 3.
P102_22 - K10 (113 |- 2 PU [I/O PI02_22 — General-purpose digital input/output pin.

O LCD_VD[4] — LCD Data [4].

O | SCTO_OUT7 — SCTimer/PWM output 7.
R — Reserved.

| CT2_CAPO — Capture input 0 to Timer 2.
P102_23 - M14 (115 |- 21 |PU I/O PIO2_23 — General-purpose digital input/output pin.

O |LCD_VDI[5] — LCD Data [5].

O | SCT0_OUT8 — SCTimer/PWM output 8.

P102_24 - K14 (118 |- 2 PU [I/O PI02_24 — General-purpose digital input/output pin.
O LCD_VD[6] — LCD Data [6].

O | SCTO_OUT9 — SCTimer/PWM output 9.

P102_25 - J11 121 - 28] PU I/O PlO2_25 — General-purpose digital input/output pin.
O |LCD_VD[7] — LCD Data [7].

| USBO_VBUS — Monitors the presence of USBO bus power.
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Table 4. Pin description ...continued

32-bit ARM Cortex-M4 microcontroller

Symbol < < Description
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P102_26 - H11 (124 |- 2 PU [I/O PI02_26 — General-purpose digital input/output pin.
O |LCD_VDI[8] — LCD Data [8].
R — Reserved.
/O FC3_SCK — Flexcomm 3: USART or SPI clock.
| CT2_CAP1 — Capture input 1 to Timer 2.
P102_27 - H14 130 - [ |PU I/O PI0O2_27 — General-purpose digital input/output pin.
O |LCD_VDI[9] — LCD Data [9].
/O FC9_SCK — Flexcomm 9: USART or SPI clock.
/O |FC3_SSEL2 — Flexcomm 3: SPI slave select 2.
P102_28 - G13 134 - [ |PU I/O PI0O2_28 — General-purpose digital input/output pin.
O |LCD_VD[10]) — LCD Data [10].
/O FC7_CTS_SDA_SSELO — Flexcomm 7: USART
clear-to-send, 12C data I/O, SPI Slave Select 0.
R — Reserved
| CT2_CAP2 — Capture input 2 to Timer 2.
P102_29 - G11 137 |- 2 PU [I/O PI02_29 — General-purpose digital input/output pin.
O |LCD_VD[11] — LCD Data [11].
/O |[FC7_RTS_SCL_SSEL1 — Flexcomm 7: USART
request-to-send, 12C clock, SPI slave select 1.
/O |[FC8_TXD_SCL_MISO — Flexcomm 8: USART transmitter,
12C clock, SPI master-in/slave-out data.
| CT2_CAP3 — Capture 3 input to Timer 2.
O CLKOUT — Output of the CLKOUT function.
P102_30 - F12 143 - [ |PU I/O PI0O2_30 — General-purpose digital input/output pin.
O |LCD_VD[12] — LCD Data [12].
R — Reserved.
R — Reserved.
O | CT2_MAT2 — Match output 2 from Timer 2.
P102_31 - D14 149 |- 2 PU [I/O PI02_31 — General-purpose digital input/output pin.
O |LCD_VD[13] — LCD Data [13].
PIO3_0 - D12 155 |- 2 PU [I/O PIO3_0— General-purpose digital input/output pin.
O |LCD_VD[14] — LCD Data [14].
O |PDMO_CLK — Clock for PDM interface 0, for digital
microphone.
R — Reserved.
O | CT1_MATO — Match output O from Timer 1.
LPC546xx All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2018. All rights reserved.
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Fig 9.

LPC546xx

Memory space

OXFFFF FFFF

32-bit ARM Cortex-M4 microcontroller

AHB peripherals

EPROM (16 kB)

(reserved)

USB SRAM (8 kB)

(reserved)

(reserved)

HS USB host registers

FS USB host registers

(reserved)
0xE010 0000
private peripheral bus
0xE000 0000
(EMC)
0x8000 0000
(reserved)
0x4400 0000
peripheral
bit-band addressing
0x4200 0000
(reserved)
0x400C 0000
AHB
peripheral
0x4008 0000
(reserved)
0x4006 0000
Asynchronous
APB peripherals
0x4004 0000 see APB
APB peripherals on memory
APB bridge 1 !
2 0x4002 0000 | MaPp figure
APB peripherals on
APB bridge 0
0x4000 0000
(reserved)
0x2400 0000
SRAM bit-band
addressing
0x2200 0000
(reserved)
0x2002 0000
SRAM2
(up to 32 kB)
0x2002 0000
SRAM1
(up to 64 kB)
0x2001 0000
SRAMO
(up to 64 kB)
0x2000 0000
(reserved)
0x1800 0000
SPIFI Flash Interface
memory mapped space
0x1000 0000
(reserved)
0x0401 0000
SRAMX
(32 kB)
0x0400 0000
(reserved)
0x0300 0000
Boot ROM
0x0300 0000
(reserved)
0x0008 0000
Flash memory
(up to 512 kB)
0x0000 0000
| active interrupt vectors |0x0000 00C0
L 0x0000 0000

The private peripheral bus includes CPU peripherals such as the NVIC, SysTick, and the core control registers.

LPC546xx Memory mapping

SHA registers

ADC

CAN 1

CAN O

ISP-AP interface

SDIO

Flexcomm 9

Flexcomm 8

Flexcomm 7

Flexcomm 6

Flexcomm 5

CRC engine

HS USB device

Ethernet

(reserved)

D-Mic interface

High Speed GPIO

(reserved)

Flexcomm 4

Flexcomm 3

Flexcomm 2

Flexcomm 1

Flexcomm 0

SC Timer / PWM

FS USB device registers

LCD registers

DMA registers

EMC registers

SPIFI registers

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

0x4010 BFFF
0x4010 8000
0x4010 2000
0x4010 0000
0x400A 5000
0x400A 4000
0x400A 3000
0x400A 2000
0x400A 1000
0x400A 0000
0x4009 E000
0x4009 D000
0x4009 C000
0x4009 B0O0O
0x4009 A000
0x4009 9000
0x4009 8000
0x4009 7000
0x4009 6000
0x4009 5000
0x4009 4000
0x4009 2000
0x4009 1000
0x4009 0000
0x4008 C000
0x4008 B0O0O
0x4008 A000
0x4008 9000
0x4008 8000
0x4008 7000
0x4008 6000
0x4008 5000
0x4008 4000
0x4008 3000
0x4008 2000
0x4008 1000
0x4008 0000
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7.19.6

7.19.6.1

7.20

32-bit ARM Cortex-M4 microcontroller

Repetitive Interrupt Timer (RIT)

The repetitive interrupt timer provides a free-running 48-bit counter which is compared to
a selectable value, generating an interrupt when a match occurs. Any bits of the
timer/compare can be masked such that they do not contribute to the match detection.
The repetitive interrupt timer can be used to create an interrupt that repeats at
predetermined intervals.

Features
* 48-bit counter running from the main clock. Counter can be free-running or can be
reset when an RIT interrupt is generated.
* 48-bit compare value.

* 48-bit compare mask. An interrupt is generated when the counter value equals the
compare value, after masking. This allows for combinations not possible with a simple
compare.

¢ Can be used for ETM debug time stamping.

12-bit Analog-to-Digital Converter (ADC)

The ADC supports a resolution of 12-bit and fast conversion rates of up to 5 Msamples/s.
Sequences of analog-to-digital conversions can be triggered by multiple sources. Possible
trigger sources are the SCTimer/PWM, external pins, and the ARM TXEV interrupt.

The ADC supports a variable clocking scheme with clocking synchronous to the system
clock or independent, asynchronous clocking for high-speed conversions

The ADC includes a hardware threshold compare function with zero-crossing detection.
The threshold crossing interrupt is connected internally to the SCTimer/PWM inputs for
tight timing control between the ADC and the SCTimer/PWM.

7.20.1 Features

LPC546xx

* 12-bit successive approximation analog to digital converter.

* Input multiplexing among up to 12 pins.

¢ Two configurable conversion sequences with independent triggers.

¢ Optional automatic high/low threshold comparison and “zero crossing” detection.

* Measurement range VREFN to VREFP (typically 3 V; not to exceed VDDA voltage
level).

* 12-bit conversion rate of 5.0 Msamples/s. Options for reduced resolution at higher
conversion rates.

¢ Burst conversion mode for single or multiple inputs.

¢ Synchronous or asynchronous operation. Asynchronous operation maximizes
flexibility in choosing the ADC clock frequency, Synchronous mode minimizes trigger
latency and can eliminate uncertainty and jitter in response to a trigger.
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32-bit ARM Cortex-M4 microcontroller

Table 20. Typical AHB/APB peripheral power consumption [B141(8]
Tamb =25°C, Vpp = 3.3V,

Peripheral Ipp in UA/MHz Ipp in UA/MHz Ipp in UA/MHZz Ipp in UA/MHz Ipp in UA/MHz

Async APB peripheral CPU: 12 MHz, CPU: 48 MHz, CPU: 96 MHz, CPU: 180 MHz, |CPU: 220 MHz,
Async APB sync APB bus: |Async APB Async APB bus: |Async APB bus:
bus: 12 MHz 12 MHz& bus: 12 MHz[2l |12 MHz[2] 12 MHz[A

Timer3 0.9 0.9 0.9 0.9 1.2

Timer4 0.9 0.9 0.9 0.9 1.2

[11 Turn off the peripheral when the configuration is done.

[2] For optimal system power consumption, use fixed low frequency Async APB bus when the CPU is at a
higher frequency.

[3] The supply current per peripheral is measured as the difference in supply current between the peripheral
block enabled and the peripheral block disabled using ASYNCAPBCLKCTRL, AHBCLKCTRLO0/1, and
PDRUNCFGO0/1 registers. All other blocks are disabled and no code accessing the peripheral is executed.

[4] The supply currents are shown for system clock frequencies of 12 MHz, 48 MHz, 96 MHz, 180 MHz, and
220 MHz.

[5] Typical ratings are not guaranteed. Characterized through bench measurements using typical samples.

10.5 Pin characteristics

Table 21. Static characteristics: pin characteristics
Tamb = —40 T to +105 <, unless otherwise specified. 1.71 V <Vpp <3.6 V unless otherwise specified. Values tested in
production unless otherwise specified.

Symbol Parameter Conditions Min Typll  Max Unit
RESET pin

ViH HIGH-level input voltage 0.8xVpp - 5.0 V
Vi LOW-level input voltage -0.5 - 0.3xVpp V
Vhys hysteresis voltage (141 0.05xVpp - - \Y

Standard I/O pins
Input characteristics

I LOW-level input current V|, = 0 V; on-chip pull-up resistor - 3.0 180 nA
disabled.
liH HIGH-level input current V|, =Vpp; Vpp = 3.6 V; for RESETN 3.0 180 nA
pin.
v HIGH-level input current V| = Vpp; on-chip pull-down resistor - 3.0 180 nA
disabled
Vi input voltage pin configured to provide a digital B
function;
VDD >18V
0 - 5.0 \%
VDD =0V 0 - 3.6 \Y
ViH HIGH-level input voltage 1.71V <Vpp<2.7V 15 - 5.0 \%
27V< Vpp< 36V 2.0 - 5.0 \Y
ViL LOW-level input voltage  1.71V <Vpp<2.7V -0.5 - +0.4 \%
27V<Vpp<36V -0.5 - +0.8 \Y
Vhys hysteresis voltage 14 01 xVpp - - \Y

Output characteristics

LPC546xx All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2018. All rights reserved.
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32-bit ARM Cortex-M4 microcontroller

Table 28. Dynamic characteristics: Dynamic external memory interface, read strategy bits (RD bits) = 01 [2

C_ = 10 pF balanced loading on all pins, Tamp = 40 € to 105 T, Vpp = 2.7 V to 3.6 V. Max EMC clock = 100 MHz. Input
slew = 1 ns; SLEW set to fast-mode. Parameters sampled at the 90 % and 10 % level of the rising or falling edge. Excluding
delays introduced by external device and PCB. Values based on simulation. tcmgqly is programmable delay value for EMC
command outputs in command delayed mode; tw,qy is programmable delay value for the feedback clock that controls input
data sampling.

Symbol Parameter ‘ ’Min Typ Max Unit

ForRD =1

Common to read and write cycles

Tey(clk) clock cycle time 110 - - ns

tasv) chip select valid delay time - - temdaly + 3.7 ns

th(s) chip select hold time temady + 1.7 - - ns

tarAsSVY) row address strobe valid - - temdaly + 4.1 ns
delay time

th(rAS) row address strobe hold temddly + 1.8 - - ns
time

tacasy) column address strobe valid - - temdaly + 4.4 ns
delay time

th(cas) column address strobe hold temday + 1.9 - - ns
time

taowv) write valid delay time - - temadly + 5.1 ns

thow) write hold time temadly + 2.4 - - ns

tacav) address valid delay time - - temddly + 4.8 ns

thea) address hold time temdaly + 1.7 - - ns

Read cycle parameters

tsup) data input set-up time 0.5 - - ns

tho) data input hold time 2.1 - - ns

Write cycle parameters

tav) data output valid delay time - - 8.1 ns

th(q) data output hold time -1.7 - - ns

[1] Refers to SDRAM clock signal EMC_CLKOUTn where n =0 and 1.

[2] See Table 30 for internal programmable delay.
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Table 42.

11.14

I2S-bus interface

Dynamic characteristics: 12S-bus interface pins [11[4]

32-bit ARM Cortex-M4 microcontroller

Tamp = 40 T 10105 T; Vpp=1.71V 10 3.6 V; C_ = 30 pF balanced loading on all pins; Input slew = 1.0 ns, SLEW setting =
standard mode for all pins; Parameters sampled at the 50 % level of the rising or falling edge.

LPC546xx

Symbol | Parameter

Conditions

‘Min

]Typ@ \Max Unit

Common to master and slave

twH pulse width HIGH on pins 12Sx_TX_SCK and 12Sx_RX_SCKD!
CCLK <100 MHz (Teye/2)-1 - (Teye/2) +1 ns
100 MHz < CCLK < 180 MHz (Teye/2)-1 - (Teyd/2) +1 ns
twi pulse width LOW on pins 12Sx_TX_SCK and 12Sx_RX_SCK[!
CCLK <100 MHz (Teye/2)-1 - (Teyd/2) +1 ns
100 MHz < CCLK < 180 MHz (Teye/2)-1 - (Teye/2) +1 ns
Master; 1.71V<VDD < 2.7V
tvq) data output valid time on pin 12Sx_TX_SDA 2
CCLK <100 MHz 26.0 - 40.3 ns
100 MHz < CCLK < 180 MHz 25.0 - 39.0 ns
on pin 12Sx_WS
CCLK <100 MHz 26.0 - 41.0 ns
100 MHz < CCLK < 180 MHz 25.0 - 39.6 ns
tsup) data input set-up time on pin 12Sx_RX_SDA 2
CCLK <100 MHz - - ns
100 MHz < CCLK < 180 MHz - - ns
th() data input hold time | on pin 12Sx_RX_SDA 2
CCLK <100 MHz 6.1 - - ns
100 MHz < CCLK < 180 MHz 6.4 - - ns
Slave; 1.71V<VDD < 2.7V
tv) data output valid time |on pin 12Sx_TX_ SDA 2
CCLK <100 MHz 18.8 - 371 ns
100 MHz < CCLK < 180 MHz 18.0 - 35.5 ns
tsup) data input set-up time on pin 12Sx_RX_SDA 2
CCLK <100 MHz 4.8 - - ns
100 MHz < CCLK < 180 MHz 4.4 - - ns
on pin 12Sx_WS
CCLK <100 MHz - - ns
100 MHz < CCLK < 180 MHz - - ns
th) data input hold time ~ on pin 12Sx_RX_SDA 2
CCLK <100 MHz - - ns
100 MHz < CCLK < 180 MHz - - ns
on pin 12Sx_WS
CCLK <100 MHz 3.2 - - ns
100 MHz < CCLK < 180 MHz 3.2 - - ns
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32-bit ARM Cortex-M4 microcontroller

MOSI (CPHA = 1)

tV(Q) — | |—

— | |— tV(Q)

Tey(clk)
SCK (CPOL = 0) / \
SCK (CPOL = 1)
SSEL
MOSI (CPHA = 0) ty@ —| — — — t@
X DATA VALID (MSB) X DATA VALID DATA VALID (LSB) X IDLE X DATA VALID (MSB)
| |
MISO (CPHA = 0) |._IDs tbH |
l
X DATA VALID (MSB) X DATA VALID X DATA VALID (LSB) X IDLE

X DATA VALID (MSB)

X DATA VALID (LSB) X DATA VALID DATA VALID (MSB)X IDLE XDATA VALID (MSB)
MISO (CPHA = 1) _ los tbH
X DATA VALID (LSB) X DATA VALID DATA VALID (MSB)X IDLE XDATA VALID (MSB)
I I
aaa-014969
Fig 31. SPI master timing
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32-bit ARM Cortex-M4 microcontroller

11.19 USART interface

The actual USART bit rate depends on the delays introduced by the external trace, the
external device, system clock (CCLK), and capacitive loading. Excluding delays
introduced by external device and PCB, the maximum supported bit rate for USART
master synchronous mode is 24 Mbit/s, and the maximum supported bit rate for USART
slave synchronous mode is 12.5 Mbit/s.

Table 47. USART dynamic characteristics[l
Tamp = 40 € to 105 C; Vpp = 1.71 Vto 3.6 V; C_ = 30 pF balanced loading on all pins; Input slew = 1 ns, SLEW setting =
standard mode for all pins; Parameters sampled at the 50 % level of the rising or falling edge.

Symbol |Parameter Conditions Min Typ ‘Max ‘Unit
USART master (in synchronous mode) 1.71V<VDD <2.7V
tsup) data input set-up time CCLK <100 MHz 21.2 - - ns
100 MHz < CCLK <180 MHz  19.7 - - ns
thp) data input hold time CCLK <100 MHz 0 - - ns
100 MHz < CCLK<180MHz 0 - - ns
tvq) data output valid time CCLK £100 MHz 0 - 4.9 ns
100 MHz < CCLK<180MHz 0 - 4.5 ns
USART slave (in synchronous mode)1.71V <VDD <2.7V
tsu(p) data input set-up time CCLK <100 MHz 1.7 - - ns
100 MHz < CCLK <180 MHz 1.5 - - ns
th) data input hold time CCLK <100 MHz 1.2 - - ns
100 MHz < CCLK <180 MHz 1.4 - - ns
ty) data output valid time CCLK <100 MHz 20.2 - 39.5 ns
100 MHz < CCLK <180 MHz  [19.3 - 37.7 ns
USART master (in synchronous mode) 2.7V <VDD <3.6 V
tsup) data input set-up time CCLK <100 MHz 20.5 - - ns
100 MHz < CCLK <180 MHz  |18.9 - - ns
th) data input hold time CCLK <100 MHz 0 - - ns
100 MHz < CCLK<180MHz 0 - - ns
tvq) data output valid time CCLK £100 MHz 1.5 - 3.6 ns
100 MHz < CCLK <180 MHz 1.3 - 3.2 ns
USART slave (in synchronous mode) 2.7V <VDD < 3.6 V
tsu(p) data input set-up time CCLK <100 MHz 1.2 - - ns
100 MHz < CCLK <180 MHz 1 - - ns
th) data input hold time CCLK <100 MHz 0 - - ns
100 MHz < CCLK <180 MHz 0 - - ns
ty) data output valid time CCLK <100 MHz 15.2 - 26.1 ns
100 MHz < CCLK <180 MHz  |14.3 - 24.2 ns

[11 Based on characterization; not tested in production.
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Table 48.

RXD

Fig 35. USART timing
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11.20 SCTimer/PWM output timing

SCTimer/PWM output dynamic characteristics

‘ aaa-015074

Tamp = 40 T 1to 105 C; 1.71 V <Vpp <3.6 V C_ = 30 pF. Simulated skew (over process, voltage, and temperature) of any
two SCT fixed-pin output signals; sampled at the 90 % and 10 % level of the rising or falling edge; values guaranteed by

design.
‘Symbol Parameter ‘Conditions ‘Min Typ Max Unit
‘tsk(o) output skew time - ‘3.4 - 4.5 ns
11.21 USB interface characteristics
Table 49. Dynamic characteristics: USBO pins (full-speed)
CL =50 pF; Rpy = 1.5 k2on D+ to Vpp, unless otherwise specified; 3.0 V <Vpp <3.6 V.
Symbol Parameter Conditions Min ’Typ ’Max Unit
tr rise time 10 % to 90 % 4.0 20 ns
tf fall time 10 % to 90 % 4.0 20 ns
tFrREM differential rise and fall time matching | t. / t; 90 111.11 %
VeRs output signal crossover voltage 1.3 2.0 \%
treOPT source SEO interval of EOP see Figure 36 160 175 ns
trDEOP source jitter for differential transition |see Figure 36 -2 +5 ns
to SEO transition
tr1 receiver jitter to next transition -18.5 +18.5 ns
tir2 receiver jitter for paired transitions 10 % to 90 % -9 - +9 ns
teoPR1 EOP width at receiver must reject as 1 40 - ns
EOP; see
Figure 36
teoPr2 EOP width at receiver must accept as 11 82 - - ns
EOP; see
Figure 36

[1]1 Characterized but not implemented as production test. Guaranteed by design.
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Table 50. Dynamic characteristics: Ethernet

Tamp = 40 T 1o 105 <, Vpp = 2.7 Vto 3.6 V. C, = 30 pF balanced loading on all pins; Input slew = 1 ns, SLEW setting =
standard mode for all pins; Parameters sampled at the 90 % and 10 % level of the rising or falling edge. Based on simulation.

Symbol |Parameter Conditions Min Typ Max Unit
th data input hold time (for ENET_RXDn, ENET_RX_ER, 121
ENET_RX_DV
CCLK <100 MHz -1.2 - ns
100 MHz < CCLK < 180 MHz -1.2 - ns
tv) data output valid for ENET_TXDn, ENET_TX_EN, 121
time ENET_TX_ER
CCLK <100 MHz 10.0 - 18.2 ns
100 MHz < CCLK < 180 MHz 10.0 - 18.2 ns

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

capacitance of the receiving device.

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

output level.

ENET_RX_CLK

ENET_TX_EN

ENET_TXDn

tgy—te—1th—

ENET_RXDn

ENET_RX_DV

Fig 37. Ethernet RMII timing

ENET_RX_CLK

tsy— th—]

ENET_RXDn

aaa-025108

ENET_RX_DV
ENET_RX_ER

ENET_TX_CLK

tv@Q)

ENET_TX_EN

X

ENET_TXDn

Fig 38. Ethernet MIl timing

aaa-025109

LPC546xx All information provided in this document is subject to legal disclaimers.

© NXP Semiconductors N.V. 2018. All rights reserved.

Product data sheet Rev. 2.5 — 20 June 2018

133 of 169



NXP Semiconductors LPC546xXx

Table 54.

12.2 12-

32-bit ARM Cortex-M4 microcontroller

bit ADC characteristics

12-bit ADC static characteristics

Tamb = —40 C to +105 C; 1.71 V <Vpp <3.6 V; Vssa = VREFN = GND. ADC calibrated at Tamp = 25 <.

Symbol

Via

Cia
fekabc)
fs

Ep

EL(ad))

Eo

Verr(FS)

LPC546xx

Parameter Conditions Min Typl&d Max Unit
analog input Bl o - Vppa Vv
voltage
analog input M - 5.0 - pF
capacitance
ADC clock - 80 MHz
frequency
sampling - - 5.0 Msamples/s
frequency
differential linearity 2.0V <Vppa<3.6 V sl - <+3.0 - LSB
error 20V<VREFP <36V

fclk(ADC) =80 MHz

1.71V<Vppa<2.0V sl - <+4.5 - LSB

1.71V<VREFP <20V

fclk(ADC) =80 MHz

[0 [5) - LSB

integral 20V <Vppa<3.6V el - <40 - LSB
non-linearity 20V<VREFP <36V

fclk(ADC) =80 MHz

1.71V<Vppa<2.0V el - <+7.5 - LSB

1.71V<VREFP <20V

fclk(ADC) =80 MHz

[e1 - - LSB

offset error calibration enabled o - <+22 - mV
full-scale error 20V <Vppa<36V el - <+3.0 - LSB
voltage 20V<VREFP <36V

fclk(ADC) =80 MHz

1.71V<Vppa<2.0V - <+2.5 - LSB

1.71V<VREFP <20V

fclk(ADC) =80 MHz
input impedance  fg = 5.0 Msamples/s [l 17.0 - - kQ

(1]
[2]

(3]
[4]

[3]

[6]

[7]

Based on characterization; not tested in production.

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

The input resistance of ADC channels 6 to 11 is higher than ADC channels 0 to 5.

Ci, represents the external capacitance on the analog input channel for sampling speeds of
5.0 Msamples/s. No parasitic capacitances included.

The differential linearity error (Ep) is the difference between the actual step width and the ideal step width.
See Figure 40.

The integral non-linearity (EL(aq;)) is the peak difference between the center of the steps of the actual and
the ideal transfer curve after appropriate adjustment of gain and offset errors. See Figure 40.

The offset error (Ep) is the absolute difference between the straight line which fits the actual curve and the
straight line which fits the ideal curve. See Figure 40.
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[8] The full-scale error voltage or gain error (Eg) is the difference between the straight-line fitting the actual
transfer curve after removing offset error, and the straight line which fits the ideal transfer curve. See

Figure 40.
[9] Tamb = 25 °C; maximum sampling frequency fs = 5.0 Msamples/s and analog input capacitance Ci; = 5 pF.

[10] Inputimpedance Z; is inversely proportional to the sampling frequency and the total input capacity including
Cia and Cjo: Zj o« 1/ (fs x Cj). See Table 21 for Cj,. See Figure 41.

offset gain
error error
Eo Ec
4095 |
4094 |
4093 |
4092
4091
4090 —
7 =
code
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5 | /
s e
4 / 5)
s J i (
4 L
7 7
L/ s |
/1 / ()
3 4 i ‘
e -~ ‘
y d ~— @
/ 7/
o | 4 //
/ J ‘
Yy, // -
LI S—'4 L 1LSB
|,/ V (ideal)
/
0 / Lz 1l \ \ \ \ \ /. \ \ \ \ \ \ \
‘ 1 ‘ 2 3 4 5 6 7 " 4090 4091 4092 4093 4094 4095 4096
Via (LSBigeal) —
offset error
Eo VREFP - VREFN
1LSB= —M8MM8H M
4096
aaa-016908
(1) Example of an actual transfer curve.
(2) The ideal transfer curve.
(3) Differential linearity error (Ep).
(4) Integral non-linearity (E| (adj))-
(5) Center of a step of the actual transfer curve.
Fig 40. 12-bit ADC characteristics
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ADC Ri
ADCx
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Cio
T
aaa-017600
Fig 41. ADC input impedance
12.3 Temperature sensor
Table 56. Temperature sensor static and dynamic characteristics
Vpp=Vppa=1.71Vt03.6V
Symbol |Parameter Conditions Min Typ Max Unit
DTsen sensor Tamb = -40°Cto+105°C [ - 3.7 °C
temperature
accuracy
E. linearity error Tamb = —40 °C to +105 °C - - 3.7 °C
ts(ou) power-up to 99% of temperature 2 - 10.0 15.0 us
settling time sensor output value

LPC546xx

32-bit ARM Cortex-M4 microcontroller

[1] Absolute temperature accuracy.

[2] Based on simulation.
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LPCxxxx
Vbb
R2
R3
R1
usB
15K0 | ysB vBUS
o4
USB DP Rs=330 — o USB-B
= 1 D-1_ connector
USB_.DM Rs=330
Vss
aaa-023996
Fig 48. USB interface on a self-powered device where USB_VBUS =5V

The internal pull-up (1.5 kQ) can be enabled by setting the DCON bit in the
DEVCMDSTAT register to prevent the USB from timing out when there is a significant
delay between power-up and handling USB traffic. External circuitry is not required.

LPCxxxx
vV,
Db . REGULATOR
|
|
|
_\ |
|
|
|
1
USB R [LUSBVBUS!D
15kQ | USB_VBUS(®) VBUS
LOOBVBUSE
D+
Re =330 ——>—=|> uss-8
USB.DP Sl—'33 D- connector
_USB_DM Rs=330Q -
Vss

aaa-023997

Two options exist for connecting VBUS to the USB_VBUS pin:
(1) Connect the regulator output to USB_VBUS. In this case, the USB_VBUS signal is HIGH whenever the part is powered.

(2) Connect the VBUS signal directly from the connector to the USB_VBUS pin. In this case, 5 V are applied to the USB_VBUS pin
while the regulator is ramping up to supply Vpp. Since the USB_VBUS pin is only 5 V tolerant when Vpp is at operating level,
this connection can degrade the performance of the part over its lifetime. Simulation shows that lifetime is reduced to 15 years
at Tamp = 45 °C and 8 years at Tamp = 55 °C assuming that USB_VBUS = 5V is applied continuously while Vpp =0 V.

Fig 49. USB interface on a bus-powered device
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TFBGA100: plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm SOT926-1
D 8] [l
|
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index area ‘
| T )
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== 1 1
n O U
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- SovalclATs]
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»‘@‘« »‘ 1« b»‘ Slow®|c Vs E
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DIMENSIONS (mm are the original dimensions)
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mm | 1.2 8:@ 0%85 8:3 g:é g:; 0.8 | 72 | 72 | 015 | 0.05 | 0.08 | 0.1
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SOT926-1 - Ef@ m

Fig 53. TFBGA100 package
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Table 60. Revision history ...continued

Document ID Release date Data sheet status Change notice |Supersedes
Modifications: ® Regrouped Table 2 “Ordering options”.

* Added text to Section 7.15.3.1 “Features”: Software support for AVB feature is
available from NXP Professional Services. See nxp.com for more details.

®* Removed Table note 2: fclk = cclk/CLKDIV +1. See LPC5460x UM10912 and updated
Table note 1 “See the LPC5460x user manual, UM10912 on how to program the wait
states for the different read (RPHASEX) and erase/program phases (PHASEX).”of
Section 11.2 “EEPROM”.

® Updated Table 50 “Dynamic characteristics: SD/MMC and SDIO”: changed the
maximum clock frequency to 52 MHz.

® Updated address range details and description of the address range: 0x8000 0000 to
OXDFFF FFFF: See Table 7 “Memory usage and details”:

LPC5460x v.1 20161215 Product data sheet - -
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19. Legal information
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19.1 Data sheet status

Document status/2l[2]

Product status3 Definition

Objective [short] data sheet
Preliminary [short] data sheet
Product [short] data sheet

1
[2]
131

Development
Qualification

Production

Please consult the most recently issued document before initiating or completing a design.

The term ‘short data sheet’ is explained in section “Definitions”.

This document contains data from the objective specification for product development.
This document contains data from the preliminary specification.

This document contains the product specification.

The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple devices. The latest product status

information is available on the Internet at URL http://www.nxp.com.

19.2 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences of
use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is intended
for quick reference only and should not be relied upon to contain detailed and
full information. For detailed and full information see the relevant full data
sheet, which is available on request via the local NXP Semiconductors sales
office. In case of any inconsistency or conflict with the short data sheet, the
full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
NXP Semiconductors and its customer, unless NXP Semiconductors and
customer have explicitly agreed otherwise in writing. In no event however,
shall an agreement be valid in which the NXP Semiconductors product is
deemed to offer functions and qualities beyond those described in the
Product data sheet.

19.3 Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, NXP Semiconductors does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards
customer for the products described herein shall be limited in accordance
with the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.
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Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications and
products planned, as well as for the planned application and use of
customer’s third party customer(s). Customers should provide appropriate
design and operating safeguards to minimize the risks associated with their
applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default in the
customer’s applications or products, or the application or use by customer’s
third party customer(s). Customer is responsible for doing all necessary
testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications and
the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those given in
the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted or
construed as an offer to sell products that is open for acceptance or the grant,
conveyance or implication of any license under any copyrights, patents or
other industrial or intellectual property rights.
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