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NXP Semiconductors LPC11E3x

32-bit ARM Cortex-MO microcontroller

@ Power-On Reset (POR).

€ Brownout detect with four separate thresholds for interrupt and forced reset.
Unique device serial number for identification.

Single 3.3 V power supply (1.8 V to 3.6 V).

Temperature range —40 °C to +85 °C.

Available as LQFP64, LQFP48, and HVQFN33 packages.

3. Applications

B Consumer peripherals B Handheld scanners
B Medical B Industrial control

4. Ordering information

Table 1.  Ordering information

Type number Package
Name Description Version

LPC11E35FHI33/501 HVQFN33 plastic thermal enhanced very thin quad flat package; no leads; 33 n/a
terminals; body 5 x 5 x 0.85 mm

LPC11E36FBD64/501 LQFP64 plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm 'SOT314-2

LPC11E36FHN33/501 HVQFN33 |plastic thermal enhanced very thin quad flat package; no leads; 33 n/a
terminals; body 7 x 7 x 0.85 mm

LPC11E37FBD48/501 LQFP48 plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm | SOT313-2
LPC11E37FBD64/501 LQFP64 plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm |SOT314-2
LPC11E37HFBD64/401 LQFP64 plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
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LPC11E3X

32-bit ARM Cortex-MO microcontroller
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NXP Semiconductors

6.2

Pin description

LPC11E3X

32-bit ARM Cortex-MO microcontroller

Table 3 shows all pins and their assigned digital or analog functions in order of the GPIO
port number. The default function after reset is listed first. All port pins have internal
pull-up resistors enabled after reset except for the true open-drain pins PIO0_4 and

PIO0_5.

Every port pin has a corresponding IOCON register for programming the digital or analog
function, the pull-up/pull-down configuration, the repeater, and the open-drain modes.

The USART, counter/timer, and SSP functions are available on more than one port pin.

Table 3.  Pin description

Symbol

Reset

state
[

(5x5)
(7x7)

Type |Description

RESET/PIO0_0

N |Pin HVQFN33
N |Pin HVQFN33
@ 'pin LQFP48
* 'Pin LQFP64

110

RESET — External reset input with 20 ns glitch
filter. A LOW-going pulse as short as 50 ns 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 also serves as the debug select input. LOW
level selects the JTAG boundary scan. HIGH level
selects the ARM SWD debug mode.

P100_0 — General purpose digital input/output
pin.

PIO0_1/CLKOUT/
CT32B0_MAT2

I/10

P1O0_1 — General purpose digital input/output
pin. A LOW level on this pin during reset starts the
ISP command handler.

CLKOUT — Clockout pin.

CT32B0_MAT2 — Match output 2 for 32-bit timer
0.

PIO0_2/SSELO0/
CT16B0_CAPO/IOH_O

PIO0_3/R/IOH_1

LPC11E3X

8 8 10 13 Bl I;PU

I/10

110

P1O0_2 — General purpose digital input/output
pin.
SSELO — Slave select for SSPO.

CT16B0_CAPO — Capture input O for 16-bit timer
0.

9 9 14 19 B 1;pPU

110

110

IOH_0 — 1/O Handler input/output 0.
LPC11E37HFBD64/401 only.

P1O0_3 — General purpose digital input/output
pin.

110

R — Reserved.

IOH_1 — I/O Handler input/output 1.
LPC11E37HFBD64/401 only.

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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Table 3. Pin description

LPC11E3X

32-bit ARM Cortex-MO microcontroller

Symbol g § o | Reset Type Description
= %= E g State
¢ g 858 "=
c %X cC x| < c
R EEx |
P100_4/SCL/IOH_2 10 10 15 20 @ ;1A I/O P100_4 — General purpose digital input/output
pin (open-drain).
- I/O SCL — I12C-bus clock input/output (open-drain).
High-current sink only if I2C Fast-mode Plus is
selected in the 1/O configuration register.
- I/0 IOH_2 — 1/O Handler input/output 2.
LPC11E37HFBD64/401 only.
P100_5/SDA/IOH_3 11 11 16 21 B 1A I/1O P100_5 — General purpose digital input/output
pin (open-drain).
- I/O SDA — 12C-bus data input/output (open-drain).
High-current sink only if [2C Fast-mode Plus is
selected in the 1/O configuration register.
- I/O IOH_3 — 1/0O Handler input/output 3.
LPC11E37HFBD64/401 only.
P100_6/R/ 15 15 22 29 Bl |;PU IO P100_6 — General purpose digital input/output
SCKO/IOH_4 pin.
- - R — Reserved.
- 110 SCKO — Serial clock for SSPO.
- I/O IOH_4 — 1/O Handler input/output 4.
LPC11E37HFBD64/401 only.
PIO0_7/CTS/IOH_5 16 16 23 30 Bl I;PU IO PIO0_7 — General purpose digital input/output
pin (high-current output driver).
- | CTS — Clear To Send input for USART.
- I/O IOH_5 — 1/0O Handler input/output 5.
LPC11E37HFBD64/401 only.
P100_8/MISO0/ 17 17 27 36 Bl |;PU IO P1O0_8 — General purpose digital input/output
CT16B0_MATO/R/IOH_6 pin.
- I/O MISOO0 — Master In Slave Out for SSPO.
- (0] CT16B0_MATO — Match output 0 for 16-hit timer
0.
- - Reserved.
- I/O IOH_6 — 1/0 Handler input/output 6.
LPC11E37HFBD64/401 only.
P100_9/MOSI0/ 18 18 28 37 Bl I;PU IO PIO0_9 — General purpose digital input/output
CT16B0_MAT1/R/IOH_7 pin.
- I/O MOSIO — Master Out Slave In for SSPO.
- (0] CT16B0_MAT1 — Match output 1 for 16-hit timer
0.
- - Reserved.
- I/O IOH_7 — 1/O Handler input/output 7.

LPC11E3X

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

LPC11E37HFBD64/401 only.
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Table 3. Pin description
Symbol

(5x5)

(7x7)

Reset

state
[

Type

LPC11E3X

32-bit ARM Cortex-MO microcontroller

Description

PIO0_16/AD5/
CT32B1_MAT3/IOH_8/
WAKEUP

N Pin HVQFN33

N Pin HVQFN33

5 Pin LQFP48
9 pin LQFP64

=

I/10

P1O0_16 — General purpose digital input/output
pin.
AD5 — A/D converter, input 5.

CT32B1_MAT3 — Match output 3 for 32-bit timer
1.

110

IOH_8 — 1/0 Handler input/output 8.
LPC11E37HFBD64/401 only.

WAKEUP — Deep power-down mode wake-up
pin with 20 ns glitch filter. Pull this pin HIGH
externally before entering Deep power-down
mode, then pull LOW to exit Deep power-down
mode. A LOW-going pulse as short as 50 ns
wakes up the part.

PIO0_17/RTS/
CT32B0_CAPO/SCLK

PIO0_18/RXD/
CT32B0_MATO

PIO0_19/TXD/
CT32B0_MAT1

PIO0_20/CT16B1_CAPO

PIO0_21/CT16B1_MATO/
MOSI1

LPC11E3X

30

31

32

12

30

31

32

12

45 60

46 61

47 62

17 22

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

=)

110

PIO0_17 — General purpose digital input/output
pin.
RTS — Request To Send output for USART.

110

I/10

CT32B0_CAPOQ — Capture input O for 32-bit timer
0.

SCLK — Serial clock input/output for USART in
synchronous mode.

P100_18 — General purpose digital input/output
pin.

RXD — Receiver input for USART. Used in UART
ISP mode.

CT32B0_MATO — Match output 0 for 32-hit timer
0.

P100_19 — General purpose digital input/output
pin.

I/10

TXD — Transmitter output for USART. Used in
UART ISP mode.

CT32B0_MAT1 — Match output 1 for 32-hit timer
0.

P100_20 — General purpose digital input/output
pin.

110

CT16B1_CAPO — Capture input O for 16-bit timer
1.

PIO0_21 — General purpose digital input/output
pin.

CT16B1_MATO — Match output O for 16-bit timer
1.

I/10

MOSI1 — Master Out Slave In for SSP1.

© NXP Semiconductors N.V. 2014. All rights reserved.
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32-bit ARM Cortex-MO microcontroller

Table 3. Pin description

S o
ymbol g § o | Reset Type Description
= %= E g State
2 121818 [
S X £ x £ c
al |atbja |a
P100_22/AD6/ 20 20 (30 40 © I;PU /O P1O0_22 — General purpose digital input/output

CT16B1 _MAT1/MISO1 pin.
- | AD6 — A/D converter, input 6.

- (0] CT16B1_MAT1 — Match output 1 for 16-bit timer

1.
- I/0 MISO1 — Master In Slave Out for SSP1.
P100_23/AD7/IOH_9 27 27 42 56 E I;PU IO P100_23 — General purpose digital input/output
pin.

- | AD7 — A/D converter, input 7.

- I/0 VIOH_9 — 1/0 Handler input/output 9.
LPC11E37HFBD64/401 only.

PIO1_0/CT32B1_MATO/ |- - - 1 Bl ,PU IO P101_0 — General purpose digital input/output
IOH_10 pin.
- (0] CT32B1_MATO — Match output O for 32-bit timer
1

- I/0 VIOH_10 — 1/0 Handler input/output 10.
LPC11E37HFBD64/401 only.

PIO1_1/CT32B1_MAT1/ |- - - 17 Bl I, PU /O P1O1_1 — General purpose digital input/output
IOH_11 pin.
- (0] CT32B1_MAT1 — Match output 1 for 32-bit timer
1.

- /O 10H_11 — I/O Handler input/output 11.
LPC11E37HFBD64/401 only.

PIO1_2/CT32B1_MAT2/ |- - - 34 Bl ;PU IO P101_2 — General purpose digital input/output
IOH_12 pin.
- (0] CT32B1_MAT2 — Match output 2 for 32-bit timer
1.

- I/0 >IOH_12 — 1/0 Handler input/output 12.
LPC11E37HFBD64/401 only.

PIO1_3/CT32B1_MAT3/ |- - - 50 Bl ;PU 11O P101_3 — General purpose digital input/output
IOH_13 pin.
- (0] CT32B1_MAT3 — Match output 3 for 32-bit timer
1.

- I/0 >IOH_13 — 1/0 Handler input/output 13.
(LPC11E37HFBD64/401 only.)

PIO1_4/CT32B1_CAPO/ |- - - 16 Bl I;PU /O P101_4 — General purpose digital input/output
IOH_14 pin.
- | CT32B1_CAPQO — Capture input O for 32-bit timer
1.

- IO 10H_14 — I/O Handler input/output 14.
(LPC11E37HFBD64/401 only.)

LPC11E3X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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32-bit ARM Cortex-MO microcontroller

Table 3. Pin description

Symbol 2 2 o | Reset Type Description
E E g ¢ state
2 121818 [
S X |[EX|E |E
al |atbja |a
XTALIN 4 4 6 8 m - - Input to the oscillator circuit and internal clock
generator circuits. Input voltage must not exceed
1.8 V.
XTALOUT 5 5 7 9 W .- - Output from the oscillator amplifier.
Vbbp 6;29 6; 8; 10; - - Supply voltage to the internal regulator, the
29 44 |33; external rail, and the ADC. Also used as the ADC
48; reference voltage.
58
Vss 33; 33 5 7 - - Ground.
13; 41 54
14
[1] Pin state at reset for default function: | = Input; O = Output; PU = internal pull-up enabled; IA = inactive, no pull-up/down enabled;

(2]

(3]
(4]
(5]

(6]

(7]

7

F = floating; If the pins are not used, tie floating pins to ground or power to minimize power consumption.

5V tolerant pad. RESET functionality is not available in Deep power-down mode. Use the WAKEUP pin to reset the chip and wake up
from Deep power-down mode. An external pull-up resistor is required on this pin for the Deep power-down mode. See Figure 29 for the
reset pad configuration.

5V tolerant pad providing digital I/O functions with configurable pull-up/pull-down resistors and configurable hysteresis (see Figure 28).
I2C-bus pins compliant with the 12C-bus specification for 12C standard mode, 12C Fast-mode, and 12C Fast-mode Plus.

5 V tolerant pad providing digital I/O functions with configurable pull-up/pull-down resistors and configurable hysteresis (see Figure 28);
includes high-current output driver.

5V tolerant pad providing digital I/O functions with configurable pull-up/pull-down resistors, configurable hysteresis, and analog input.
When configured as a ADC input, digital section of the pad is disabled and the pin is not 5 V tolerant (see Figure 28); includes digital
input glitch filter.

When the system oscillator is not used, connect XTALIN and XTALOUT as follows: XTALIN can be left floating or can be grounded
(grounding is preferred to reduce susceptibility to noise). Leave XTALOUT floating.

Functional description

7.1 On-chip flash programming memory

The LPC11E3x contain up to 128 kB on-chip flash program memory. The flash can be
programmed using In-System Programming (ISP) or In-Application Programming (IAP)
via the on-chip boot loader software.

The flash memory is divided into 4 kB sectors with each sector consisting of 16 pages.
Individual pages can be erased using the IAP erase page command.

7.2 EEPROM

The LPC11E3x contain 4 kB of on-chip byte-erasable and byte-programmable EEPROM
data memory. The EEPROM can be programmed using In-Application Programming (IAP)
via the on-chip boot loader software.

LPC11E3X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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32-bit ARM Cortex-MO microcontroller

7.13 10-bit ADC

The LPC11E3x contains one ADC. It is a single 10-bit successive approximation ADC with
eight channels.

7.13.1

7.14

Features

10-bit successive approximation ADC.

Input multiplexing among 8 pins.

Power-down mode.

Measurement range 0 V to Vpp.

10-bit conversion time > 2.44 pus (up to 400 kSamples/s).

Burst conversion mode for single or multiple inputs.

Optional conversion on transition of input pin or timer match signal.

Individual result registers for each ADC channel to reduce interrupt overhead.

General purpose external event counter/timers

The LPC11E3x includes two 32-bit counter/timers and two 16-bit counter/timers. The
counter/timer is designed to count cycles of the system derived clock. It can optionally
generate interrupts or perform other actions at specified timer values, based on four
match registers. Each counter/timer also includes one capture input to trap the timer value
when an input signal transitions, optionally generating an interrupt.

7.14.1 Features

LPC11E3X

A 32-bit/16-bit timer/counter with a programmable 32-bit/16-bit prescaler.
Counter or timer operation.

Up to two capture channels per timer, that can take a snapshot of the timer value
when an input signal transitions. A capture event can also generate an interrupt.

Four match registers per timer that allow:

— Continuous operation with optional interrupt generation on match.
— Stop timer on match with optional interrupt generation.

— Reset timer on match with optional interrupt generation.

Up to four external outputs corresponding to match registers, with the following
capabilities:

— Set LOW on match.
Set HIGH on match.
Toggle on match.

Do nothing on match.

The timer and prescaler can be configured to be cleared on a designated capture
event. This feature permits easy pulse-width measurement by clearing the timer on
the leading edge of an input pulse and capturing the timer value on the trailing edge.

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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32-bit ARM Cortex-MO microcontroller

7.15 System tick timer

The ARM Cortex-MO includes a system tick timer (SYSTICK) that is intended to generate
a dedicated SYSTICK exception at a fixed time interval (typically 10 ms).

7.16 Windowed WatchDog Timer (WWDT)

The purpose of the WWDT is to prevent an unresponsive system state. If software fails to
update the watchdog within a programmable time window, the watchdog resets the
microcontroller

7.16.1 Features
¢ Internally resets chip if not periodically reloaded during the programmable time-out
period.

¢ Optional windowed operation requires reload to occur between a minimum and
maximum time period, both programmable.

* Optional warning interrupt can be generated at a programmable time before watchdog
time-out.

* Software enables the WWDT, but a hardware reset or a watchdog reset/interrupt is
required to disable the WWDT.

* Incorrect feed sequence causes reset or interrupt, if enabled.
* Flag to indicate watchdog reset.
* Programmable 24-bit timer with internal prescaler.

* Selectable time period from (TcywpcLk) X 256 x 4) to (TeywpcLk) X 224 x 4) in
multiples of TcywpcLk) x 4.

* The Watchdog Clock (WDCLK) source can be selected from the IRC or the dedicated
watchdog oscillator (WDO). The clock source selection provides a wide range of
potential timing choices of watchdog operation under different power conditions.

7.17 Clocking and power control

7.17.1 Integrated oscillators

The LPC11E3x include three independent oscillators: the system oscillator, the Internal
RC oscillator (IRC), and the watchdog oscillator. Each oscillator can be used for more
than one purpose as required in a particular application.

Following reset, the LPC11E3x operates from the internal RC oscillator until software
switches to a different clock source. The IRC allows the system to operate without any
external crystal and the bootloader code to operate at a known frequency.

See Figure 7 for an overview of the LPC11E3x clock generation.

LPC11E3X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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7.17.5.2

7.17.5.3

7.17.5.4

7.17.55

LPC11E3X

32-bit ARM Cortex-MO microcontroller

¢ Efficiency mode corresponding to optimized balance of current consumption and CPU
performance.

¢ Low-current mode corresponding to lowest power consumption.

In addition, the power profile includes routines to select the optimal PLL settings for a
given system clock and PLL input clock.

Sleep mode

When Sleep mode is entered, the clock to the core is stopped. Resumption from the Sleep
mode does not need any special sequence but re-enabling the clock to the ARM core.

In Sleep mode, execution of instructions is suspended until either a reset or interrupt
occurs. Peripheral functions continue operation during Sleep mode and can generate
interrupts to cause the processor to resume execution. Sleep mode eliminates dynamic
power used by the processor itself, by memory systems and related controllers, and by
internal buses.

Deep-sleep mode

In Deep-sleep mode, the LPC11E3x is in Sleep-mode and all peripheral clocks and all
clock sources are off except for the IRC. The IRC output is disabled unless the IRC is
selected as input to the watchdog timer. In addition all analog blocks are shut down and
the flash is in stand-by mode. In Deep-sleep mode, the application can keep the watchdog
oscillator and the BOD circuit running for self-timed wake-up and BOD protection.

The LPC11E3x can wake up from Deep-sleep mode via reset, selected GPIO pins or a
watchdog timer interrupt.

Deep-sleep mode saves power and allows for short wake-up times.

Power-down mode

In Power-down mode, the LPC11E3x is in Sleep-mode and all peripheral clocks and all
clock sources are off except for watchdog oscillator if selected. In addition all analog
blocks and the flash are shut down. In Power-down mode, the application can keep the
BOD circuit running for BOD protection.

The LPC11E3x can wake up from Power-down mode via reset, selected GPIO pins or a
watchdog timer interrupt.

Power-down mode reduces power consumption compared to Deep-sleep mode at the
expense of longer wake-up times.

Deep power-down mode

In Deep power-down mode, power is shut off to the entire chip except for the WAKEUP
pin. The LPC11E3x can wake up from Deep power-down mode via the WAKEUP pin.

The LPC11E3x can be prevented from entering Deep power-down mode by setting a lock
bit in the PMU block. Locking out Deep power-down mode enables the application to keep
the watchdog timer or the BOD running at all times.

When entering Deep power-down mode, an external pull-up resistor is required on the
WAKEUP pin to hold it HIGH. Pull the RESET pin HIGH to prevent it from floating while in
Deep power-down mode.
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8. Limiting values

LPC11E3X

32-bit ARM Cortex-MO microcontroller

Table 4.  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).[

Symbol Parameter Conditions Min Max Unit
Vpp supply voltage (core and [ 05 +4.6 \%
external rail)
\Z input voltage 5V tolerant digital 1/O pins; B2l 0.5 +5.5 \Y
Vpp =18V
Vpp=0V -0.5 +3.6 V
5 V tolerant open-drain pins [214 0.5 +5.5
PIO0_4 and PIO0_5
Via analog input voltage pin configured as analog input @ 05 4.6 \%
81
Ibp supply current per supply pin - 100 ‘mA
Iss ground current per ground pin - 100 mA
liatch 1/O latch-up current —(0.5Vpp) <V, < (1.5Vpp); - 100 mA
Tj<125°C
Tstg storage temperature non-operating 6l | —65 +150 °C
Timax) maximum junction - 150 °C
temperature
Ptot(pack) total power dissipation (per  based on package heat - 15 w
package) transfer, not device power
consumption
VEsp electrostatic discharge human body model; all pins - +6500 \%
voltage

[1] The following applies to the limiting values:

a) This product includes circuitry specifically 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.

¢) The limiting values are stress ratings only. Operating the part at these values is not recommended, and proper operation is not

guaranteed. The conditions for functional operation are specified in Table 5.

[2] Maximum/minimum voltage above the maximum operating voltage (see Table 5) and below ground that can be applied for a short time
(< 10 ms) to a device without leading to irrecoverable failure. Failure includes the loss of reliability and shorter lifetime of the device.

[3] See Table 6 for maximum operating voltage.

[4] Vpp present or not present. Compliant with the 12C-bus standard. 5.5 V can be applied to this pin when Vpp is powered down.

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

[6] The maximum non-operating storage temperature is different than the temperature for required shelf life which should be determined

based on required shelf lifetime. Please refer to the JEDEC spec (J-STD-033B.1) for further details.

[71 Human body model: equivalent to discharging a 100 pF capacitor through a 1.5 kQ series resistor.
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Table 5.  Static characteristics
Tamb = 40 T to +85 <, unless otherwise specified.
Symbol |Parameter Conditions Min Typli Max Unit
Vpp supply voltage (core 1.8 3.3 3.6 \%
and external rail)
Ipb supply current Active mode; Vpp = 3.3 V;
Tamb = 25 °C; code
while(1){}
executed from flash;
system clock = 12 MHz [218]4] - 2 - mA
[5li6]
system clock = 50 MHz NEZCIR 7 - mA
[6]
Sleep mode; [218]14] - 1 - mA
Vpp = 3.3V, Tamp = 25 °C; 51161
system clock = 12 MHz
Deep-sleep mode; Vpp = 3.3V, Bl - 300 - pA
Tamp =25°C
Power-down mode; Vpp = 3.3V, - 2 - pA
Tamb =25 °C
Deep power-down mode; 8- 220 - nA
Vpp=3.3V; Tagmp=25°C
Standard port pins, RESET
e LOW-level input current 'V, = 0 V; on-chip pull-up resistor - 0.5 10 nA
disabled
I HIGH-level input V| = Vpp; on-chip pull-down resistor - 0.5 10 nA
current disabled
loz OFF-state output Vo =0V; Vg = Vpp; on-chip - 0.5 10 nA
current pull-up/down resistors disabled
\ input voltage pin configured to provide a digital Blo - 5.0 \Y,
function; Vpp > 1.8 V [10]
VDD =0V 0 - 3.6 V
Vo output voltage output active 0 - Vpp \%
ViH HIGH-level input 0.7Vpp - - V
voltage
Vi LOW:-level input voltage - - 0.3Vpp \%
Vhys hysteresis voltage - 0.4 - \%
VoH HIGH-level output 20V<Vpp<3.6V;lopy=—-4mA Vpp-0.4 - - \%
voltage 1.8V <Vpp<2.0V,loy=-3mA Vpp - 0.4 - - v
VoL LOW:-level output 20V<Vpp<3.6V;lop=4mA - - 0.4 Vv
voltage 1.8V <Vpp <2.0V; o, =3 MA ) ) 0.4 Vv
loH HIGH-level output Von=Vpp-0.4YV, -4 - - mA
current 20V<Vpp<3.6V
1.8V<Vpp<20V -3 - - mA
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Table 6.  ADC static characteristics

Tamb = 40 € to +85 < unless otherwise specified; ADC frequency 4.5 MHz, Vpp =2.5V t0 3.6 V.

Symbol Parameter Conditions Min Typ Max Unit

Via analog input voltage 0 - Vbp \

Cia analog input capacitance I- - 1 | pF

Ep differential linearity error [ - - +1 LSB

EL (adj) integral non-linearity @ - - +1.5 LSB

Eo offset error [ |- - +3.5 LSB

Eg gain error Bl - - 0.6 %

Er absolute error el |- - +4 LSB

Rysi voltage source interface - - 40 KQ
resistance

Ri input resistance el - - 2.5 MQ

[1] The ADC is monotonic, there are no missing codes.

(2]
(3]

(4]

The differential linearity error (Ep) is the difference between the actual step width and the ideal step width. See Figure 8.

The integral non-linearity (EL(agj)) 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 8.

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 8.

[5] The gain error (Eg) is the relative difference in percent 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 8.

[6] The absolute error (Et) is the maximum difference between the center of the steps of the actual transfer curve of the non-calibrated

ADC and the ideal transfer curve. See Figure 8.

[7]  Tamp =25 °C; maximum sampling frequency fs = 400 kSamples/s and analog input capacitance Ci; = 1 pF.

[8] Input resistance R;j depends on the sampling frequency fs: Rj = 1/ (fs x Cjg).
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20 : 002aag746
Ibp Vpp=3.6V,33V
(HA) Vpp =2.0V
Vpp=18V
15 DD

5 //
-

-40 -15 10 35 60 85
temperature (°C)

Conditions: BOD disabled; all oscillators and analog blocks turned off in the PDSLEEPCFG
register.

Fig 13. Typical supply current versus temperature in Power-down mode

0.8 002aag747
IbD Vpp=3.6V
(HA) Vpp = 3.3V
Vpp=2.0V
06 Vpp = 1.8V
0.4 //
- /
0.2
0
-40 -15 10 35 60 85

temperature (°C)

Fig 14. Typical supply current versus temperature in Deep power-down mode

9.3 Peripheral power consumption

The supply current per peripheral is measured as the difference in supply current between
the peripheral block enabled and the peripheral block disabled in the SYSAHBCLKCFG
and PDRUNCEFG (for analog blocks) registers. All other blocks are disabled in both
registers and no code is executed. Measured on a typical sample at Tymp = 25 °C. Unless
noted otherwise, the system oscillator and PLL are running in both measurements.

The supply currents are shown for system clock frequencies of 12 MHz and 48 MHz.
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9.4 Electrical pin characteristics

002aae990

3.6 ‘
Von T=85°C
™) 259G
3.2 \\_40 °C
<~
2.8

V4

\\
. \\
, N

0 10 20 30 40 50 60
loH (MA)

Conditions: Vpp = 3.3 V; on pin PIO0_7.

Fig 15. High-drive output: Typical HIGH-level output voltage Vou versus HIGH-level
output current loy.

002aaf019

60
loL T=85°C
(mA) 25°C

—40°C

) o
) =

Vo (V)

Conditions: Vpp = 3.3 V; on pins PIO0_4 and PIO0_5.

Fig 16. 12C-bus pins (high current sink): Typical LOW-level output current Io_ versus
LOW-level output voltage Vo,
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Tey(clk)

002aaa907

Fig 21. External clock timing (with an amplitude of at least Vjrus) = 200 mV)

10.3 Internal oscillators

Table 12. Dynamic characteristics: IRC
Tamb = 40 T to +85 C; 2.7V <Vpp <3.6 VI,

‘Symbol ‘Parameter Conditions | Min Typl2d ‘Max ‘Unit ‘
fosc(re) internal RC oscillator - 11.88 12 12.12 MHz
frequency

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

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

voltages.
1215 002aaf403
f
(MHz) VDD =3.6V
3.3V
3.0V
12.05 57V ——
24V /é%
20V e
/ I
—
e //
11.85
-40 -15 10 35 60 85
temperature (°C)
Conditions: Frequency values are typical values. 12 MHz + 1 % accuracy is guaranteed for
2.7V <Vpp £3.6 Vand Ty = —40 °C to +85 °C. Variations between parts may cause the IRC to
fall outside the 12 MHz + 1 % accuracy specification for voltages below 2.7 V.
Fig 22. Internal RC oscillator frequency versus temperature
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LPC1xxx
L
XTALIN XTALOUT J-
— = CL ==Cp
XTAL T
I|:|I
1 n
Rs

1

Cx1 T Cx2

002aaf424

Fig 27. Oscillator modes and models: oscillation mode of operation and external crystal
model used for Cx4/Cx, evaluation

Table 17. Recommended values for Cx;/Cx» in oscillation mode (crystal and external
components parameters) low frequency mode

Fundamental oscillation | Crystal load Maximum crystal External load
frequency Fosc capacitance C, series resistance Rg capacitors Cxy, Cxo
1 MHz to 5 MHz 10 pF <300 Q 18 pF, 18 pF
20 pF <300 Q 39 pF, 39 pF
30 pF <300 Q 57 pF, 57 pF
5 MHz to 10 MHz 10 pF <300 Q 18 pF, 18 pF
20 pF <200 Q 39 pF, 39 pF
30 pF <100 Q 57 pF, 57 pF
10 MHz to 15 MHz 10 pF <160 Q 18 pF, 18 pF
20 pF <60Q 39 pF, 39 pF
15 MHz to 20 MHz 10 pF <800 18 pF, 18 pF

Table 18. Recommended values for Cx;/Cx; in oscillation mode (crystal and external
components parameters) high frequency mode

Fundamental oscillation | Crystal load Maximum crystal External load
frequency Fosc capacitance C, series resistance Rs capacitors Cyj, Cxo
15 MHz to 20 MHz 10 pF <180 Q 18 pF, 18 pF

20 pF <100 Q 39 pF, 39 pF
20 MHz to 25 MHz 10 pF <160 Q 18 pF, 18 pF

20 pF <800 39 pF, 39 pF

11.2 XTAL Printed-Circuit Board (PCB) layout guidelines

Follow these guidelines for PCB layout:

¢ Connect the crystal on the PCB as close as possible to the oscillator input and output
pins of the chip.

* Take care that the load capacitors Cy1, Cxo, and Cys in case of third overtone crystal
use have a common ground plane.
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¢ Connect the external components to the ground plain.

* To keep parasitics and the noise coupled in via the PCB as small as possible, keep
loops as small as possible.

* Choose smaller values of Cy; and Cy» if parasitics of the PCB layout increase.

11.3 Standard I/0O pad configuration

Figure 28 shows the possible pin modes for standard 1/O pins with analog input function:

¢ Digital output driver.

* Digital input: Pull-up enabled/disabled.

¢ Digital input: Pull-down enabled/disabled.

¢ Digital input: Repeater mode enabled/disabled.
¢ Analog input.

Vbp Vbbp
open-drain enable
pin configured output enable sﬁﬁ.”f £SP
as digital output P p
driver data output —— PIN
strong
pull-down ESD
) Vss
Vbp

pull-up enable

pin configured
as digital input

repeater mode
enable

pull-down enable

weak
pull-down

data input

10 ns RC
GLITCH FILTER
select data
inverter
select glitch
filter
select analog input
pin configured .
as analog input analog input o\l

Fig 28. Standard I/O pad configuration

002aaf695
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11.7.4
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I/O Handler 12C

The I/O Handler I2C library allows to have an additional 12C-bus master. 12C read, 12C write
and combined I12C read/write are supported. Data is automatically read from and written to
user-defined buffers.

The 1/0 Handler 12C library combined with the on-chip 12C module allows to have two
distinct 12C buses, allowing to separate low-speed from high-speed devices or bridging
two 12C buses.

/O Handler DMA

The 1/0 Handler DMA library offers DMA-like functionality. Four types of transfer are
supported: memory to memory, memory to peripheral, peripheral to memory and
peripheral to peripheral. Supported peripherals are USART, SSP0/1, ADC and GPIO.
DMA transfers can be triggered by the source/target peripheral, software, counter/timer
module CT16B1, or I/O Handler pin PIO1_6/IOH_16.
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Footprint information for reflow soldering of LQFP64 package SOT314-2
Hx
Gx
- P2 |« - P1 [« (0.125)—»{ =
R - INT OO U i
R0
| i
i [
7z 2|
e )
iz iz}
! |
=
Hy Gy [ By Ay
oz 72
22 )
22 i
i
2
s s
| |
I (7 I B, W, W T B I B/ e
AR
- |« D2 (8x%) — LDl
Bx
Ax

Generic footprint pattern
Refer to the package outline drawing for actual layout

% solder land

---- occupied area

DIMENSIONS in mm

P1 P2 Ax Ay Bx By C D1 D2 Gx Gy Hx Hy

0.500 0.560 13.300 13.300 10.300 10.300 1.500 0.280 0.400 10.500 10.500 13.550 13.550 so0314-2 fr

Fig 38. Reflow soldering for the LQFP64 package
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