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NXP Semiconductors LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued

Pin name o Q Description
2 9 3 8 s
N < H N @
s 2 & & g g
= = = 1 ra | &
P2_8 J16 C6 98 140 [ 'N; - R — Function reserved. External boot pin (see Table 5)
PU o CTOUT_0 — SCTimer/PWM output 0. Match output O of timer
0.
I/10 |U3_DIR — RS-485/EIA-485 output enable/direction control for
USARTS3.
/0 |[EMC_A8 — External memory address line 8.
I/10 |GPIO5[7] — General purpose digital input/output pin.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
P2_9 H16 B10 (102 144 [ N; I/0 |GPIO1[10] — General purpose digital input/output pin.
PU External boot pin (see Table 5).
O | CTOUT_3 — SCTimer/PWM output 3. Match output 3 of timer
0.
I/0 |U3_BAUD — Baud pin for USART3.
/O EMC_AO0 — External memory address line 0.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
P2 10 G16 E8 104 146 @ N: /O GPIOO[14] — General purpose digital inputioutput pin.
PU o CTOUT_2 — SCTimer/PWM output 2. Match output 2 of timer
0.
O | U2_TXD — Transmitter output for USART2.
/0 |[EMC_A1 — External memory address line 1.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
P2_11 F16 A9 105 148 [ FN; I/0 |GPIO1[11] — General purpose digital input/output pin.
PU o CTOUT_5 — SCTimer/PWM output 5. Match output 3 of timer
3.
| U2_RXD — Receiver input for USART2.
/0 |[EMC_A2 — External memory address line 2.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
LPC185X_3X_2X_1X All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.

Product data sheet Rev. 5.2 — 8 March 2016 17 of 155



NXP Semiconductors

Table 3.  Pin description ...continued

Pin name

Z | BGA256
TFBGA100
Reset state
)
Type

w
% LQFP144

9 LQFP208

P4_10

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Description

R — Function reserved.

N
=
2z

CTIN_2 — SCTimer/PWM input 2. Capture input 2 of timer 0.
LCD_VD10 — LCD data.

R — Function reserved.
GPIO5[14] — General purpose digital input/output pin.

LCD_VD14 — LCD data.
R — Function reserved.

P50 N3 - 37 53 [@ N 10

R — Function reserved.
GPI02[9] — General purpose digital input/output pin.

I/0

MCOB2 — Motor control PWM channel 2, output B.
EMC_D12 — External memory data line 12.

R — Function reserved.
Ul _DSR — Data Set Ready input for UARTL.

T1_CAPO — Capture input O of timer 1.
R — Function reserved.

P5 1 P3 - 39 55 [ N IO

R — Function reserved.
GPI102[10] — General purpose digital input/output pin.

I/0

MCI2 — Motor control PWM channel 2, input.
EMC_D13 — External memory data line 13.

R — Function reserved.

Ul _DTR — Data Terminal Ready output for UART1. Can also
be configured to be an RS-485/EIA-485 output enable signal
for UARTL1.

T1_CAP1 — Capture input 1 of timer 1.

R — Function reserved.
R — Function reserved.

P5_2 R4 - 46 63 & N; I/O

GPI0O2[11] — General purpose digital input/output pin.
MCI1 — Motor control PWM channel 1, input.

I/O

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

Ul _RTS — Request to Send output for UART1. Can also be
configured to be an RS-485/E1A-485 output enable signal for
UARTL.

T1_CAP2 — Capture input 2 of timer 1.
R — Function reserved.

R — Function reserved.
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32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued

Pin name o Q Description
€ S 3 8 g
N < 3 & »
< 0] o o 5 @
2 B & & g 2
= = — ] | x = IZ
P6_3 P15 - 79 113 & |N; I/10 |GPIO3[2] — General purpose digital input/output pin.

PU 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.

- R — Function reserved.
O |EMC_CS1 — LOW active Chip Select 1 signal.
- R — Function reserved.
| T2_CAP2 — Capture input 2 of timer 2.
- R — Function reserved.
- R — Function reserved.
P6_4 R16 F6 80 114 & N; I/10 |GPIO3[3] — General purpose digital input/output pin.
PU | CTIN_6— SCTimer/PWM input 6. Capture input 1 of timer 3.
O UO_TXD — Transmitter output for USARTO.
O |EMC_CAS — LOW active SDRAM Column Address Strobe.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
- R — Function reserved.
P6_5 P16 F9 82 117 [ N; I/10 |GPIO3[4] — General purpose digital input/output pin.
PU o CTOUT_6 — SCTimer/PWM output 6. Match output 2 of timer

1.

| UO_RXD — Receiver input for USARTO.

O EMC_RAS — LOW active SDRAM Row Address Strobe.
- R — Function reserved.

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

- R — Function reserved.
P6_6 L14 - 83 119 [ FN; I/0 |GPIOQ[5] — General purpose digital input/output pin.
PU o EMC_BLS1 — LOW active Byte Lane select signal 1.
- R — Function reserved.

| 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).

- R — Function reserved.
| T2_CAP3 — Capture input 3 of timer 2.
- R — Function reserved.

- R — Function reserved.
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32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued

Pin name Description

Reset state

1

TFBGA100
LQFP144

Type

M LBGA256
N LQFP208

P8_0 GPI04[0] — General purpose digital input/output pin.

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).

|
=
2z
- =
(@)

- R — Function reserved.
| MCI2 — Motor control PWM channel 2, input.

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

- R — Function reserved.

O TO_MATO — Match output O of timer 0.

P8_1 H5 - - 34 Bl N; I/10 |GPIOA4[1] — General purpose digital input/output pin.

PU o USBO_IND1 — USBO port indicator LED control output 1.
- R — Function reserved.

| MCI1 — Motor control PWM channel 1, input.

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

- R — Function reserved.

O |TO_MAT1 — Match output 1 of timer O.

P8_2 K4 - - 36 Bl N; I/10 |GPIOA4[2] — General purpose digital input/output pin.

PU o USBO_INDO — USBO port indicator LED control output 0.
- R — Function reserved.

| MCI0 — Motor control PWM channel 0, input.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

O |TO_MAT2 — Match output 2 of timer O.

P8_3 J3 - - 37 @ N; I/0 |GPIOA4[3] — General purpose digital input/output pin.
PU /o USB1 ULPI_D2— ULPI link bidirectional data line 2.
R — Function reserved.

LCD_VD12 — LCD data.

LCD_VD19 — LCD data.

R — Function reserved.

o O

R — Function reserved.
O TO_MAT3 — Match output 3 of timer 0.
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LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Table 3. Pin description ...continued
Pin name o Q Description
2 S 3 g g
N < 3 & D
< O o a % o
2 B & & g_ g
o F B R xd o
Debug pins
DBGEN L4 A6 28 41 & || | JTAG interface control signal. Also used for boundary scan. To
use the part in functional mode, connect this pin in one of the
following ways:
® |eave DBGEN open. The DBGEN pin is pulled up
internally by a 50 kQ resistor.
* Tie DBGEN to VDDIO.
¢ Pull DBGEN up to VDDIO with an external pull-up resistor.
TCK/SWDCLK | J5 H2 27 38 @ LF |I Test Clock for JTAG interface (default) or Serial Wire (SW)
clock.
TRST M4 B4 29 42 A ||;pU I Test Reset for JTAG interface.
TMS/SWDIO K6 C4 30 44 & ;PU|I Test Mode Select for JTAG interface (default) or SW debug
data input/output.
TDO/SWO K5 H3 31 46 @A o O Test Data Out for JTAG interface (default) or SW trace output.
TDI J4 G3 26 35 & [,PU|I Test Data In for JTAG interface.
USBO pins
USBO_DP F2 E1l 18 26 [ - I/0 |USBO bidirectional D+ line. Do not add an external series
resistor.
USBO_DM G2 E2 20 28 M |- I/0 |USBO bidirectional D- line. Do not add an external series
resistor.
USBO_VBUS F1 E3 21 29 | |- | VBUS pin (power on USB cable). This pin includes an internal
| pull-down resistor of 70 kQ (typical) + 30 k.
USBO_ID H2 F1 22 30 B - | Indicates to the transceiver whether connected as an A-device
(USBO_ID LOW) or B-device (USBO_ID HIGH). For use with
OTG, this pin has an internal pull-up resistor.
USBO_RREF H1 F3 24 32 (B |- 12.0 kQ (accuracy 1 %) on-board resistor to ground for current
reference.
USB1 pins
USB1_DP F12 E9 89 129 B - I/0 |USBL bidirectional D+ line. Add an external series resistor of
33Q +/-2%.
USB1_DM G12 |E10 90 130 @ - /0 |USBL1 bidirectional D- line. Add an external series resistor of
33 Q +/- 2 %.
I2C-bus pins
12C0_SCL L15 D6 92 (132 19 |;F |1/O |I2C clock input/output. Open-drain output (for 12C-bus
compliance).
12C0_SDA L16 E6 |93 (133 [0 |;F |I/O |I2C data input/output. Open-drain output (for I2C-bus
compliance).
Reset and wake-up pins
RESET D9 B6 128 (185 | ;1A |1 External reset input: A LOW on this pin resets the device,
causing I/O ports and peripherals to take on their default
states, and processor execution to begin at address 0. This pin
does not have an internal pull-up.
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32-bit ARM Cortex-M3 microcontroller

¢ Scatter or gather DMA is supported through the use of linked lists. This means that
the source and destination areas do not have to occupy contiguous areas of memory.

¢ Hardware DMA channel priority.

* AHB slave DMA programming interface. The DMA Controller is programmed by
writing to the DMA control registers over the AHB slave interface.

* Two AHB bus masters for transferring data. These interfaces transfer data when a
DMA request goes active. Master 1 can access memories and peripherals, master 0
can access memories only.

¢ 32-bit AHB master bus width.
* |ncrementing or non-incrementing addressing for source and destination.

* Programmable DMA burst size. The DMA burst size can be programmed to more
efficiently transfer data.

¢ Internal four-word FIFO per channel.
* Supports 8, 16, and 32-bit wide transactions.

* Big-endian and little-endian support. The DMA Controller defaults to little-endian
mode on reset.

¢ Aninterrupt to the processor can be generated on a DMA completion or when a DMA
error has occurred.

* Raw interrupt status. The DMA error and DMA count raw interrupt status can be read
prior to masking.

7.15.3 SPI Flash Interface (SPIFI)

The SPI Flash Interface allows low-cost serial flash memories to be connected to the ARM
Cortex-M3 processor with little performance penalty compared to parallel flash devices
with higher pin count.

After a few commands configure the interface at startup, the entire flash content is
accessible as normal memory using byte, halfword, and word accesses by the processor
and/or DMA channels. Simple sequences of commands handle erasure and
programming.

Many serial flash devices use a half-duplex command-driven SPI protocol for device setup
and initialization and then move to a half-duplex, command-driven 4-bit protocol for
normal operation. Different serial flash vendors and devices accept or require different
commands and command formats. SPIFI provides sufficient flexibility to be compatible
with common flash devices and includes extensions to help insure compatibility with future
devices.

7.15.3.1 Features

LPC185X_3X_2X_1X

* |nterfaces to serial flash memory in the main memory map.
* Supports classic and 4-bit bidirectional serial protocols.
¢ Half-duplex protocol compatible with various vendors and devices.

* Quad SPI Flash Interface (SPIFI) with 1-, 2-, or 4-bit data at rates of up to
52 MB per second.

* Supports DMA access.
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7.18

7.18.1

7.18.1.1

7.18.2

7.18.2.1

7.19

7.19.1

7.19.1.1

LPC185X_3X_2X_1X

32-bit ARM Cortex-M3 microcontroller

* Selectable time period from (T¢ywbcLk) X 256 x 4) to (TeywbpcLk) X 224 x 4) in
multiples of TcywpcLk) x 4.

* The Watchdog Clock (WDCLK) uses the IRC as the clock source.

Analog peripherals

Analog-to-Digital Converter
Remark: The LPC185x/3x/2x/1x contain two 10-bit ADCs. All input channels are shared
between ADCO and ADCL1.

Features

¢ 10-bit successive approximation analog to digital converter.
* Input multiplexing among 8 pins.

* Power-down mode.

* Measurement range 0 to VDDA.

¢ Sampling frequency up to 400 kSamples/s.

* Burst conversion mode for single or multiple inputs.

* Optional conversion on transition on ADCTRIGO or ADCTRIG1 pins, combined timer
outputs 8 or 15, or the PWM output MCOAZ2.

¢ Individual result registers for each A/D channel to reduce interrupt overhead.
* DMA support.

Digital-to-Analog Converter (DAC)
Features

* 10-bit resolution.

* Monotonic by design (resistor string architecture).
¢ Controllable conversion speed.

* Low power consumption.

Peripherals in the RTC power domain

RTC

The Real-Time Clock (RTC) is a set of counters for measuring time when system power is
on, and optionally when it is off. It uses little power when the CPU does not access its
registers, especially in the reduced power modes. A separate 32 kHz oscillator clocks the
RTC. The oscillator produces a 1 Hz internal time reference and is powered by its own
power supply pin, VBAT.

Features

* Measures the passage of time to maintain a calendar and clock. Provides seconds,
minutes, hours, day of month, month, year, day of week, and day of year.

¢ Ultra-low power design to support battery powered systems. Uses power from the
CPU power supply when it is present.
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7.19.2

7.19.2.1

7.19.3

7.20

7.20.1

LPC185X_3X_2X_1X

32-bit ARM Cortex-M3 microcontroller

¢ Dedicated battery power supply pin.

* RTC power supply is isolated from the rest of the chip.

* Calibration counter allows adjustment to better than +1 sec/day with 1 sec resolution.
¢ Periodic interrupts can be generated from increments of any field of the time registers.
¢ Alarm interrupt can be generated for a specific date/time.

Event monitor/recorder

The event monitor/recorder allows recording and creating a time stamp of events related
to the WAKEUP pins. Sensors report changes to the state of the WAKEUP pins, and the
event monitor/recorder stores records of such events. The event recorder can be
powered by the backup battery.

The event monitor/recorder can monitor the integrity of the device and record any
tampering events.

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.

¢ |nterrupt available if system is running.

¢ A gualified 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
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32-bit ARM Cortex-M3 microcontroller

LPC18xx
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002aag305

Fig 9. LPC185x/3x/2x/1x Power domains

The LPC185x/3x/2x/1x support four reduced power modes: Sleep, Deep-sleep,
Power-down, and Deep power-down.

The LPC185x/3x/2x/1x can wake up from Deep-sleep, Power-down, and Deep
power-down modes via the WAKEUP[3:0] pins and interrupts generated by battery
powered blocks in the RTC power domain.

7.20.10 Code security (Code Read Protection - CRP)

CRP enables different levels of security so that access to the on-chip flash and use of the
JTAG and ISP can be restricted. CRP is invoked by programming a specific pattern into a
dedicated flash location. IAP commands are not affected by CRP.
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8. Limiting values

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Table 7. Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).[1
Symbol Parameter Conditions Min Max Unit
Vbp(ReG)@3v3) regulator supply voltage | on pin VDDREG -0.5 3.6 \%
(B.3V)
Vbb(0) input/output supply on pin VDDIO -0.5 3.6 \%
voltage
VDDA@3V3) analog supply voltage on pin VDDA -0.5 3.6 \%
(B.3V)
Vpar battery supply voltage on pin VBAT -0.5 3.6 \%
Vprog(pf) polyfuse programming  |on pin VPP -0.5 3.6 \%
voltage
V, input voltage when Vpp(oy = 2.4 V 2105 5.5 \Y
5 V tolerant digital I/O pins
ADC/DAC pins and digital /10 -0.5 VDDA@3V3) \%
pins configured for an analog
function
USBO pins USBO_DP; -0.3 5.2 \Y,
USBO_DM; USBO_VBUS
USBO pins USBO_ID; -0.3 3.6 Y,
USBO_RREF
USB1 pins USB1_DP and -0.3 5.2 \%
USB1_DM
Ibp supply current per supply pin Bl - 100 mA
Iss ground current per ground pin Bl - 100 mA
liatch 1/O latch-up current —(0.5Vppqo)) <V < (1.5Vpp(o0y)); - 100 mA
Tj<125°C
Tstg storage temperature Ml 65 +150 °C
Ptot(pack) total power dissipation based on package heat transfer, - 1.5 w
(per package) not device power consumption
VEsp electrostatic discharge  human body model; all pins Bl - 2000 \%

[1] The following applies to the limiting values:

voltage

a) This product includes circuitry designed for the protection of its internal devices from the damaging effects of excessive static
charge. Nonetheless, it is suggested that conventional precautions be taken to avoid applying greater than the rated maximum.

b) Parameters are valid over operating temperature range unless otherwise specified. All voltages are with respect to Vss unless

otherwise noted.

[2] Including voltage on outputs in 3-state mode.

[3] The peak current is limited to 25 times the corresponding maximum current.

[4] Dependent on package type.

[5] Human body model: equivalent to discharging a 100 pF capacitor through a 1.5 kQ series resistor.

LPC185X_3X_2X_1X
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NXP Semiconductors
32-bit ARM Cortex-M3 microcontroller
Table 11. Static characteristics ...continued
Tamb = 40 €T to +105 <, unless otherwise specified.
Symbol Parameter Conditions Min Typli Max Unit
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
Vi=5V, Tamp =25°C - 0.6 - nA
V=5V, Taqmp = 105 °C - 65 - nA
lon HIGH-level output VoH = Vpp(o) - 0.4V -4 - - mA
current
loL LOW:-level output VoL=0.4V 4 - - mA
current
lons HIGH-level short-circuit ' drive HIGH; connected to [0 . - 32 mA
output current ground
loLs LOW-level short-circuit  drive LOW; connected to [0 . - 32 mA
output current Vop(10)
I/O pins - high drive strength: medium drive mode
ILy HIGH-level leakage V| = Vpp(io); On-chip - 3 - nA
current pull-down resistor
disabled
V=5V, Tamp =25°C - 0.7 - nA
V=5V, Taqmp = 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
lons HIGH-level short-circuit | drive HIGH; connected to [ |- - 65 mA
output current ground
loLs LOW-level short-circuit  drive LOW; connected to 20 . - 63 mA
output current Vop(10)
I/O pins - high drive strength: high drive mode
ILy 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
loL LOW:-level output VoL=0.4V 14 - - mA
current
lons HIGH-level short-circuit | drive HIGH; connected to [ |- - 113 mA
output current ground
loLs LOW-level short-circuit  drive LOW; connected to 20 . - 110 mA
output current Vop(10)
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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 8 - - mA
current
lons HIGH-level short-circuit ' drive HIGH; connected to [0 . - 86 mA
output current ground
loLs LOW-level short-circuit  drive LOW; connected to (19 |- - 76 mA
output current Vbp(i0)
Ipd pull-down current V| = Vop(io) [12] . 62 - LA
[13]
[14]
Ipu pull-up current V=0V [2 . -62 - pA
[13]
[14]
VDD(IO) <V, L5V - 0 - HA
Open-drain 12C0-bus pins
ViH HIGH-level input 0.7 x - - \
voltage Vbp(10)
Vi LOW-level input voltage 0 0.14 0.3 x \%
» » Vop(i0)
Vhys hysteresis voltage 0.1 x - - \%
Vbbp(0)
VoL LOW:-level output los =3 MA - - 0.4 \
voltage
I input leakage current V| = Vpp(io) [11] . 45 - uA
V=5V - - 10 pA
Oscillator pins
Vi(XTALL) input voltage on pin -0.5 - 1.2 \
XTAL1
Vo(xTAL2) output voltage on pin -0.5 - 1.2 \
XTAL2
Cio input/output 9] - - 0.8 pF
capacitance
USBO pinsli8
\Y/ input voltage on pins USBO_DP;
USBO_DM; USB0O_VBUS
Vbp(o) = 2.4V 0 - 5.5 \%
VDD(IO) =0V 0 - 3.6 \%
Rpd pull-down resistance on pin USBO_VBUS 48 64 80 kQ
Vic common-mode input high-speed mode -50 200 500 mV
voltage full-speed/low-speed 800 - 2500 mv
mode
chirp mode -50 - 600 mV
Vidif) differential input voltage 100 400 1100 mV
USB1 pins (USB1_DP/USB1_DM)[16]
loz OFF-state output 0V<V, <33V [16] - - +10 pA
current
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Table 11. Static characteristics ...continued
Tamp = 40 € to +105 <, unless otherwise specified.

Symbol Parameter Conditions Min Typli Max Unit
VBus bus supply voltage an . - 5.25 \Y
Vp) differential input |(D+) — (D)) 0.2 - - \%
sensitivity voltage
Vem differential common includes Vp, range 0.8 - 25 \
mode voltage range
Vih(rs)se single-ended receiver 0.8 - 2.0 \%
switching threshold
voltage
VoL LOW:-level output RLof 1.5kQto 3.6V - - 0.18 \
voltage for
low-/full-speed
Vou HIGH-level output R, of 15 kQ to GND 2.8 - 3.5 \%
voltage (driven) for
low-/full-speed
Cirans transceiver capacitance pinto GND - - 20 pF
ZpRv driver output with 33 Q series resistor; [18] 136 - 44.1 Q
impedance for driver steady state drive
which is not high-speed
capable
[1] Typical ratings are not guaranteed. The values listed are at room temperature (25 °C), nominal supply voltages.
[2] The recommended operating condition for the battery supply is Vpprea)@ava) > Vear + 0.2 V. Special conditions for Vppres)ava) apply
when writing to the flash and EEPROM. See Table 16 and Table 15.
[3] Pin VPP should either be not connected (when OTP does not need to be programmed) or tied to pins VDDIO and VDDREG to ensure
the same ramp-up time for both supply voltages.
[4]  VopRrec)@va) = 3.3 V; Vpp(o) = 3.3 V; Tamp = 25 °C.
[5] PLL1 disabled; IRC running; CCLK =12 MHz.
[6] VBAT =3.6V.
[7] Tamp =-40°Cto +105 °C; Vpp(o) = Vbpa = 3.6 V; over entire frequency range CCLK = 12 MHz to 180 MHz; in active mode, sleep
mode; deep-sleep mode, power-down mode, and deep power-down mode.
[8] Vps corresponds to the output of the power switch (see Figure 9) which is determined by the greater of Vear and Vpp(reg)(ava)-
[9] Vopa@vs)=3.3V; Tamp =25 °C.

[10] Allowed as long as the current limit does not exceed the maximum current allowed by the device.
[ll] To Vss.

[12] The values specified are simulated and absolute values.

[13] The weak pull-up resistor is connected to the Vpp(o) rail and pulls up the 1/O pin to the Vpp(oy level.

[14] The input cell disables the weak pull-up resistor when the applied input voltage exceeds Vpp(oy).

[15] The parameter value specified is a simulated value excluding bond capacitance.

[16] For USB operation 3.0 V < Vpp(qo) < 3.6 V. Guaranteed by design.

[17] Vpp(o) present.

[18] Includes external resistors of 33 Q + 1 % on D+ and D-.
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10.1 Power consumption

LPC185X_3X_2X_1X

100 ‘ aaa-013045
IDD(REG)(3V3)

(mA)
80 180 MHz

60
120 MHz

40
60 MHz

20
12 MHz

0

2.2 2.4 2.6 2.8 3 3.2 3.4 3.6

VDD(REG)(3V3) (V)

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

Fig 10. Typical supply current versus regulator supply voltage Vppreg)3va) in active

mode
-013044
100 ‘ aaa-0130
IDD(REG)(3V3)
(mA)
80 180 MHz
60
120 MHz
40
e
60 MHz —]
20
12 MHz
0
-40 -20 0 20 40 60 80 100 120

temperature (°C)

Conditions: Vpp(rea)3vz) = 3.3 V, executing code while (1){} from SRAM; internal pull-up resistors
disabled; system PLL enabled; IRC enabled; all peripherals disabled; all peripheral clocks
disabled.

Fig 11. Typical supply current versus temperature in active mode
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10.3 Electrical pin characteristics

002aah358 002aah359
o 15 200 3.6
+25°C —
(mA)12 +85°C |
+105 °C
9
s = - +25°C
6 g +85 °C
P +105°C |
|~
3 Z
0 \
0 0.1 0.2 0.3 0.4 0.5 0.6 0 6 12 18 24 30 36
VoL (V) loH (MA)
Conditions: VbpREG)3v3) = Vpp(io) = 3.3 V. Conditions: VbpREG)3v3) = Vpp(io) = 3.3 V.
Fig 19. Standard I/O pins; typical LOW level output Fig 20. Standard I/O pins; typical HIGH level output
current lo; versus LOW level output voltage voltage Vo versus HIGH level output current
VoL low
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002aah360
oL 15 -40 °C
+25°C —
(mA) o
12 +85 °C
+105 °C
9

6
_

3 A

0 0.1 0.2 0.3 04 0.5 0.6
VoL (V)

Conditions: Vpp(rea)3av3) = Vop(io) = 3.3 V; normal-drive;

EHD = 0x0.
002aah362
40
-40°C
loL +25°C | ~
(mA) ., +85 °C p g
+05°c |
v
24 ;
16 gy
2
8 Z
0

0 0.1 0.2 0.3 04 0.5 0.6
VoL (V)

Conditions: Vpp(ree)3v3) = Vbp(io) = 3.3 V; high-drive;
EHD = 0x2.

Fig 21. High-drive pins; typical LOW level output current Io_ versus LOW level output voltage Vo,

LPC185X_3X_2X_1X
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002aah361
oL 25 -40°C |
+25°C
(mA)20 +85 °C
+s’c A~
15 A
10 V/A/l
i
5
0
0.2 0.3 0.4 0.5 0.6
VoL (V)
Conditions: VDD(REG)(SVS) = VDD(IO) =33V,
medium-drive; EHD = Ox1.
002aah363
oL 60 -40°C | P
+25°C
(mA) +85°C pd
45 +105 °C //
|~
30 7// =
/,
15 Za
0
0 0.1 0.2 0.3 0.4 0.5 0.6
VoL (V)
Conditions: VDD(REG)(SVS) = VDD(IO) =3.3V; ultra
high-drive; EHD = 0x3.
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Tey(clk) — e tf fe— — =t

12Sx_TX_SCK

twH twi

12Sx_TX_SDA ><

— @) ~—

12Sx_TX_WS
‘*tv(Q) . 002aag497
Fig 27. 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

Fig 28. 12S-bus timing (receive)

11.11 USART interface

Table 26. USART dynamic characteristics
Tamp = 40 Tto 105 C;24V —<VDD(REG)(3V3) <36V;27V —<VDD(IO) <36V;C_L=20pF.EHS =1
for all pins. Simulated values.

Symbol ‘Parameter Min ‘Max ‘Unit
USART master (in synchronous mode)

tsu) data input set-up time 26.6 - ns
th() data input hold time 0 - ns
tvQ) data output valid time 0 10.4 ns
USART slave (in synchronous mode)

tsu) data input set-up time 2.4 - ns
th() data input hold time 0 - ns
tvQ) data output valid time 4.3 243 ns
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11.15 Ethernet

Table 33. Dynamic characteristics: Ethernet
Tamb = 40 Cto +105 <, 2.4V <VppRrec)@ava) <3.6 V; 2.7V <Vpp(o) <3.6 V. Values guaranteed

by design.

Symbol |Parameter Conditions ‘ ‘Min Max Unit

RMII mode

foik clock frequency for ENET_RX_CLK | - 50 MHz

Sclk clock duty cycle 50 50 %

tsy set-up time for ENET_TXDn, ENET_TX_EN, 2] 4 - ns
ENET_RXDn, ENET_RX_ER,
ENET_RX_DV

th hold time for ENET_TXDn, ENET_TX_EN, [ 2 - ns
ENET_RXDn, ENET_RX_ER,
ENET_RX_DV

MIl mode

foik clock frequency for ENET_TX_CLK | - 25 MHz

Selk clock duty cycle L 50 50 %

tsy set-up time for ENET_TXDn, ENET_TX_EN, 2] 4 - ns
ENET_TX_ER

th hold time for ENET_TXDn, ENET_TX_EN, [ 2 - ns
ENET_TX_ER

foik clock frequency for ENET_RX_CLK ar - 25 MHz

Scik clock duty cycle A 50 50 %

tsu set-up time for ENET_RXDn, ENET_RX_ER, 2] 4 - ns
ENET_RX_DV

th hold time for ENET_RXDn, ENET_RX_ER, [y |2 - ns
ENET_RX_DV

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

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

ENET_RX_CLK
ENET_TX_CLK

ENET_RXD[n] ‘
ENET_RX_DV
ENET_RX_ER " Al
ENET_TXD[n] X ><
ENET_TX_EN n a

ENET_TX_ER

002aag210

Fig 36. Ethernet timing

LPC185X_3X_2X_1X All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.

Product data sheet Rev. 5.2 — 8 March 2016 124 of 155




NXP Semiconductors

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Table 41. LCD panel connections for TFT panels
External TFT 12 bit (4:4:4 TFT 16 bit (5:6:5 mode) TFT 16 bit (1:5:5:5 mode) | TFT 24 bit
pin mode)
LPC18xx |LCD LPC18xx LCD LPC18xx pin LCD LPC18xx LCD
pinused function pin used function used function pinused function
LCD_VDO - - - - - - P4 1 REDO
LCD_LP P7_6 LCDLP P7_6 LCDLP P7_6 LCDLP P7_6 LCDLP
LCD_ENAB P4 6 LCDENAB/ P4_6 LCDENAB/ P4_6 LCDENAB/ P4_6 LCDENAB/
/LCDM LCDM LCDM LCDM LCDM
LCD_FP P4 5 LCDFP P4 5 LCDFP P4 5 LCDFP P4 5 LCDFP
LCD_DCLK P4 7 LCDDCLK P4_7 LCDDCLK P4 7 LCDDCLK P4 7 LCDDCLK
LCD_LE P7_0 LCDLE P7_0 LCDLE P7_0 LCDLE P7_0 LCDLE
LCD_PWR |P7_7 LCDPWR P7_7 LCDPWR P7_7 LCDPWR P7_7 LCDPWR
GP_CLKIN PF 4 LCDCLKIN PF_4 LCDCLKIN PF 4 LCDCLKIN PF_4 LCDCLKIN

13.2 Crystal oscillator

LPC185X_3X_2X_1X

The crystal oscillator is controlled by the XTAL_OSC_CTRL register in the CGU (see
LPC18xx user manual).

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

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

* |n slave mode, couple the input clock signal with a capacitor of 100 pF (Cc in
Figure 41), with an amplitude of at least 200 mV (RMS). The XTALZ2 pin in this
configuration can be left unconnected.

* External components and models used in oscillation mode are shown in Figure 42,
and in Table 42 and Table 43. Since the feedback resistance is integrated on chip,

only a crystal and the capacitances Cx1 and Cx2 need to be connected externally in
case of fundamental mode oscillation (L, CL and Rs represent the fundamental
frequency). Capacitance Cp in Figure 42 represents the parallel package capacitance
and must not be larger than 7 pF. Parameters Fc, CL, Rs and Cp are supplied by the
crystal manufacturer.

Table 42.

Recommended values for Cyy/x2 in oscillation mode (crystal and external

components parameters) low frequency mode

Fundamental oscillation

Maximum crystal series

External load capacitors

frequency resistance Rg Cx1, Cxo

2 MHz <200 Q 33 pF, 33 pF
<200 Q 39 pF, 39 pF
<200 Q 56 pF, 56 pF

4 MHz <200 Q 18 pF, 18 pF
<200 Q 39 pF, 39 pF
<200 Q 56 pF, 56 pF

8 MHz <200 Q 18 pF, 18 pF
<200 Q 39 pF, 39 pF
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Footprint information for reflow soldering of LBGA256 package SOT740-2
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B .
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—+— see detail X
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Generic footprint pattern
Refer to the package outline drawing for actual layout
,/_\~
7/ solder land ,/ ,;:::Ez'iiiiii};.,,
7 osoatotesetatoteset
[ fassasss )
q SRR
Q solder paste deposit ‘3’3’3’2‘3’3’2’2’2’3’3
AN Nesisigh
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«——— SR ——»
— -— solder resist
detail X
DIMENSIONS in mm
P SL SP SR Hx Hy
1.00 0.450 0450 0.600 17.500 17.500 S01740-2_fr

Fig 53. Reflow soldering for the LBGA256 package
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