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NXP Semiconductors LPC11E1x

32-bit ARM Cortex-MO microcontroller

Table 3. Pin description

Symbol @ Reset Type Description
z ¥ 3 tate
A
© o Lw 1
z 99
PIO1_23/CT16B1_MAT1/ 13 18 24 Bl I;PU 1/O PIO1_23 — General purpose digital input/output pin.

SSEL1 - O  CT16B1_MATL — Match output 1 for 16-bit timer 1.
- /0 SSEL1 — Slave select for SSP1.

PIO1 24/CT32B0_ MATO 14 21 27 Bl |;pPU /O PIO1_24 — General purpose digital input/output pin.
- (@) CT32B0_MATO — Match output O for 32-bit timer 0.

PIO1_25/CT32B0_MAT1 - 1 2 Bl ,pPU 1O PIO1_25 — General purpose digital input/output pin.
- (@) CT32B0_MAT1 — Match output 1 for 32-bit timer 0.
PIO1_26/CT32B0_MAT2/ - 11 14 Bl |;PU IO PIO1_26 — General purpose digital input/output pin.
RXD - O  CT32B0_MAT2 — Match output 2 for 32-bit timer O.
- | RXD — Receiver input for USART.
PIO1_27/CT32B0_MAT3/ - 12 15 B |;PU I/O PIO1_27 — General purpose digital input/output pin.
TXD ) O  CT32B0_MAT3 — Match output 3 for 32-bit timer 0.
- o TXD — Transmitter output for USART.
P101_28/CT32B0_CAPO/ - 24 31 Bl 1PU 1O PIO1_28 — General purpose digital input/output pin.
SCLK - [ CT32B0_CAPO — Capture input O for 32-bit timer 0.

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

P101_29/SCKO0/ - 31 41 Bl ;PU 1O PIO1_29 — General purpose digital input/output pin.
CT32B0_CAP1 - IO SCKO — Serial clock for SSPO.
- | CT32B0_CAP1 — Capture input 1 for 32-bit timer O.
PIO1_31 - 25 - Bl 1;,PU 1O PIO1_31 — General purpose digital input/output pin.
n.c. - 19 25 F - Not connected.
n.c. - 20 26 F - Not connected.
XTALIN 4 6 g [ - - Input to the oscillator circuit and internal clock generator
circuits. Input voltage must not exceed 1.8 V.
XTALOUT 5 7 9 [ - - Output from the oscillator amplifier.
Vbb 6; 8; 10; - - Supply voltage to the internal regulator, the external rail,
29 44 33 and the ADC. Also used as the ADC reference voltage.
48;
58
Vss 33 5 7 - - Ground.
41 54
[1] Pin state at reset for default function: | = Input; O = Output; PU = internal pull-up enabled; IA = inactive, no pull-up/down enabled;

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

[2] 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 28 for the
reset pad configuration.

[3] 5V tolerant pad providing digital I/O functions with configurable pull-up/pull-down resistors and configurable hysteresis (see Figure 27).
[4] 12C-bus pins compliant with the 12C-bus specification for 12C standard mode, 12C Fast-mode, and I2C Fast-mode Plus.

[5] 5V tolerant pad providing digital I/O functions with configurable pull-up/pull-down resistors and configurable hysteresis (see Figure 27);
includes high-current output driver.
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32-bit ARM Cortex-MO microcontroller

[6] 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 27); includes digital
input glitch filter.

[71 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.
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LPC11E1x
4GB l 1 OXFFFF FFFF
: reserved >
0xE010 0000
rivate peripheral bus
P perp 0xE000 0000
reserved
APB peripherals
0x5000 4000 0x4008 0000
GPIO 25 - 31 reserved
0x5000 0000 - 0x4006 4000
241 GPIO GROUPL1 INT 0x4006 0000
reserved 3. 23 : GPIO GROUPO INT 0x4005 C000
0X4008 0000 22, SsP1 0x4005 8000
20 - 21 reserved
APB peripherals Pl \ . - 0x4004 C000
1GB 0x4000 0000 ; 19. GPIO interrupts
I h 0x4004 C000
g | 18, system control 0x4004 8000
reserve | T
17 IOCON 0x4004 4000
. 16 : SSPO
0x2000 0800 ' 15 flash/EEPROM controller 0x4004 0000
0.5GB 2 kB SRAM (LPCLIE14/401) | 0x2000 0000 ! — 0x4003 C000
. : PMY 0x4003 8000
reserved
10 - 13 reserved
Ox1FFF 4000
16 kB boot ROM , 0x4002 8000
Ox1FFF 0000 9 ! reserved 0x4002 4000
reserved N ! reserved
0x1000 2000 8 . 0x4002 0000
8 kB SRAM (LPC11E13/301 7 . ADC 0X4001 C0O00
LPCI1E14/401) 0x1000 1800 6 : 32-bitcounterfimer 1 |0xa001 8000
6kB_SRAM (LPC11E12/201) 0x1000 1000 5 : 32-bit counter/timer 0 | 544001 4000
AKB SRAM (LPCIIELL/101) 0x1000 0000 4  16-bitcounterfimerl |ox4001 0000
3 E 16-bit counter/timer O 0x4000 C000
reserved X 2 ; USART/SMART CARD | 0x4000 8000
: 0x0000 8000 1. WWDT 0x4000 4000
32 kB on-chip flash (LPC11E14) 0x0000 6000 0 E 2C-bus Ox4000 0000
24 kB on-chip flash (LPC11E13) 00000 4000
16 kB on-chip flash (LPC11E12) — 0x0000 00CO
0x0000 2000 active interrupt vectors 0x0000 0000
0GB 8 kB on-chip flash (LPC11E11) ¢ 0x0000 0000

002aag688

Fig5. LPC11E1x memory map

7.6 Nested Vectored Interrupt Controller (NVIC)

The Nested Vectored Interrupt Controller (NVIC) is part of the Cortex-MO. The tight
coupling to the CPU allows for low interrupt latency and efficient processing of late arriving
interrupts.

7.6.1 Features

* Controls system exceptions and peripheral interrupts.
¢ |nthe LPC11E1x, the NVIC supports 24 vectored interrupts.
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—— > CPU, system control,

PMU
| sysTEM cLOCK | System clock n,
DIVIDER 7 memories,
peripheral clocks
SYSAHBCLKCTRLN
(AHB clock enable)
IRC oscillator \l main clock
SSPO PERIPHERAL
CLOCK DIVIDER |~ SSPO
watchdog oscillator
USART PERIPHERAL
CLOCK DIVIDER [~ YUART
MAINCLKSEL

(main clock select) SSP1PERIPHERAL | csp1

. CLOCK DIVIDER

IRC oscillator J
SYSTEM PLL IRC oscillator
system oscillator system osc!llator CLKOUTPINCLOCK | | ~ vouT pin
watchdog oscillator DIVIDER
SYSPLLCLKSEL
(system PLL clock select) CLKOUTUEN
(CLKOUT update enable)
IRC oscillator
WDT
watchdog oscillator
WDCLKSEL
(WDT clock select)
002aag687

Fig 6. LPC11E1x clocking generation block diagram

7.16.1.1 Internal RC oscillator

The IRC can be used as the clock source for the WDT, and/or as the clock that drives the
system PLL and then the CPU. The nominal IRC frequency is 12 MHz.

Upon power-up, any chip reset, or wake-up from Deep power-down mode, the LPC11E1x
use the IRC as the clock source. Software can later switch to one of the other available
clock sources.

7.16.1.2 System oscillator

The system oscillator can be used as the clock source for the CPU, with or without using
the PLL.

The system 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
system PLL.

7.16.1.3 Watchdog oscillator

The watchdog oscillator can be used as a clock source that directly drives the CPU, the
watchdog timer, or the CLKOUT pin. The watchdog oscillator nominal frequency is
programmable between 7.8 kHz and 1.7 MHz. The frequency spread over processing and
temperature is +40 % (see also Table 13).
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7.16.5.2

7.16.5.3

7.16.5.4

7.16.5.5

LPC11E1X

32-bit ARM Cortex-MO microcontroller

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 LPC11E1x 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 LPC11E1x 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 LPC11E1x 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 LPC11E1x 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 LPC11E1x can wake up from Deep power-down mode via the WAKEUP pin.

The LPC11E1x 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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CAUTION

If level three Code Read Protection (CRP3) is selected, no future factory testing can be

f performed on the device.

In addition to the three CRP levels, sampling of pin PIO0_1 for valid user code can be
disabled. For details, see the LPC11Exx user manual.
7.16.6.4 APB interface

The APB peripherals are located on one APB bus.

7.16.6.5 AHBLite
The AHBLite connects the CPU bus of the ARM Cortex-MO to the flash memory, the main
static RAM, and the ROM.

7.16.6.6 External interrupt inputs

All GPIO pins can be level or edge sensitive interrupt inputs.

7.17 Emulation and debugging

Debug functions are integrated into the ARM Cortex-MO0. Serial wire debug functions are
supported in addition to a standard JTAG boundary scan. The ARM Cortex-MO0 is
configured to support up to four breakpoints and two watch points.

The RESET pin selects between the JTAG boundary scan (RESET = LOW) and the ARM
SWD debug (RESET = HIGH). The ARM SWD debug port is disabled while the
LPC11E1x is in reset.

To perform boundary scan testing, follow these steps:

Erase any user code residing in flash.

Power up the part with the RESET pin pulled HIGH externally.
Wait for at least 250 ps.

Pull the RESET pin LOW externally.

Perform boundary scan operations.

o0k, N PE

Once the boundary scan operations are completed, assert the TRST pin to enable the
SWD debug mode, and release the RESET pin (pull HIGH).

Remark: The JTAG interface cannot be used for debug purposes.
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32-bit ARM Cortex-MO microcontroller

Limiting values

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 external rail) [ o5 +4.6 \%
Vi input voltage 5V tolerant digital B2l 0.5 +5.5 \%
1/0 pins;
Vpp =18V
Vopb=0V -0.5 +3.6 \Y%
5V tolerant 214 0.5 +5.5
open-drain pins
PIO0_4 and
PIO0_5
Via analog input voltage pin configured as 2 05 4.6 \Y
analog input Bl
Ibp supply current per supply pin - 100 mA
Iss ground current per ground pin - 100 mA
liatch 1/0O latch-up current —(0.5Vpp) <V, < - 100 mA
(1.5Vpbp);
Tj<125°C
Tstg storage temperature non-operating 6l 65 +150 °C
Timax) maximum junction temperature - 150 °C
Ptot(pack) total power dissipation (per package) based on package - 15 W

VEsp electrostatic discharge voltage human body

heat transfer, not
device power
consumption

=
.

+6500 \%

model; all pins

[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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9. Static characteristics

32-bit ARM Cortex-MO microcontroller

Conditions

Table 5. Static characteristics
Tamp = 40 €T to +85 I, unless otherwise specified.
Symbol Parameter
Vpp supply voltage (core
and external rail)
Ibp supply current

Standard port pins, RESET
I LOW:-level input current

A HIGH-level input
current

loz OFF-state output
current

A input voltage

Vo output voltage

ViH HIGH-level input
voltage

Vi LOW:-level input voltage

Vhys hysteresis voltage

Vou HIGH-level output
voltage

VoL LOW:-level output
voltage

loH HIGH-level output

current

LPC11E1X

Active mode; Vpp = 3.3V,
Tamb = 25 °C; code

while(1){}
executed from flash;
system clock = 12 MHz

system clock = 50 MHz

Sleep mode;
Vpp =3.3V; Tamp = 25 °C;
system clock = 12 MHz

Deep-sleep mode; Vpp = 3.3 V;
Tamp =25 °C

Power-down mode; Vpp = 3.3 V;
Tamb =25 °C

Deep power-down mode;
Vpp=3.3V; Taqmp=25°C

V| =0 V; on-chip pull-up resistor
disabled

V| = Vpp; on-chip pull-down resistor
disabled

Vo =0V; Vg = Vpp; on-chip
pull-up/down resistors disabled

pin configured to provide a digital
function

output active

2.0V <Vpp<3.6V;loy=-4mA
1.8V <Vpp<2.0V;lop=-3mA
20V<Vpp<3.6V,;lg.=4mA
1.8V <Vpp <20Vl =3mA
Vou =Vpp - 0.4V,
20V<Vpp<3.6V
1.8V <Vpp<2.0V

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

(21131141

[5li6]

(3114181

[617]

[2]3][4]

[5li6]

[8]

=

Min
1.8

Typli
3.3

360

220

0.5
0.5

0.5

Max Unit
3.6 \%

- mA
- mA
- mA
- pA
- pA
- nA
10 nA
10 nA
10 nA
5.0 V
Vbb \Y

- V
0.3Vpp \Y

- V

- Vv

- V
0.4 \%
0.4 Vv

- mA
- mA
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15 002aae991
loL T=85°C
(mA) 25°C
—40 °C

’ /

5 /
0
0 0.2 0.4 0.6

Vo (V)

Conditions: Vpp = 3.3 V; standard port pins and PIO0_7.

Fig 16. Typical LOW-level output current lo_ versus LOW-level output voltage Vo,

002aae992
3.6

VoH
V)

32 ™~ " 22 g
AW

N

2.4

NN

6 24
loH (MA)

N
NN
N

Conditions: Vpp = 3.3 V; standard port pins.

Fig 17. Typical HIGH-level output voltage Vou versus HIGH-level output source current
loH
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10 002aae988
Ipu
(uA)
-10 /
/ '
-30
| T=85°C /
25°C
-40 °C
-50
-70
0 1 2 3
Vi (V)
Conditions: Vpp = 3.3 V; standard port pins.
Fig 18. Typical pull-up current Iy, versus input voltage V,
2
80 ‘ 002aae989
" T=85°C
P 25°C
1A _40°C
’ —
40 /
/)
0
0 1 2 3 4 5
Vi(v)
Conditions: Vpp = 3.3 V; standard port pins.
Fig 19. Typical pull-down current l,q versus input voltage V|
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Tey(clk)

002aaa907

Fig 20. 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 21. Internal RC oscillator frequency versus temperature

Table 13. Dynamic characteristics: Watchdog oscillator

Symbol  Parameter Conditions Min  Typlll Max Unit

fosc(int) internal oscillator DIVSEL = Ox1F, FREQSEL =0x1 [IB] - 78 - kHz
frequency in the WDTOSCCTRL register;

DIVSEL = 0x00, FREQSEL =0xF [28] - 1700 - kHz

in the WDTOSCCTRL register

[1] Typical ratings are not guaranteed. The values listed are at nominal supply voltages.
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[2] The typical frequency spread over processing and temperature (Tamp = —40 °C to +85 °C) is 40 %.
[8] See the LPC11Exx user manual.

10.4 1/0O pins

Table 14. Dynamic characteristics: 1/0 pinsli
Tamp = 40 €T to+85 C; 3.0V <Vpp <3.6 V.

Symbol Parameter Conditions Min Typ Max Unit
t, rise time pin configured as output 3.0 - 5.0 ns
tf fall time pin configured as output 25 - 5.0 ns

[1] Applies to standard port pins and RESET pin.

10.5 I2C-bus

Table 15. Dynamic characteristic: 12C-bus pins[i
Tamp = —40 <C to +85 T2

Symbol Parameter Conditions Min Max Unit
fscL SCL clock Standard-mode 0 100 kHz
frequency Fast-mode 0 400 kHz
Fast-mode Plus 0 1 MHz
t fall time [al5]1617] of both SDA and SCL - 300 ns
signals
Standard-mode
Fast-mode 20+ 0.1 xCp 300 ns
Fast-mode Plus - 120 ns
tLow LOW period of the Standard-mode 4.7 - us
SCL clock Fast-mode 1.3 - us
Fast-mode Plus 0.5 - us
tHiIGH HIGH period of the Standard-mode 4.0 - us
SCL clock Fast-mode 0.6 - us
Fast-mode Plus 0.26 - us
tHD:DAT data hold time [31[4118] Standard-mode 0 - us
Fast-mode 0 - us
Fast-mode Plus 0 - us
tsu:pAT data set-up time [o1110] Standard-mode 250 - ns
Fast-mode 100 - ns
Fast-mode Plus 50 - ns

[1] See the I12C-bus specification UM10204 for details.
[2] Parameters are valid over operating temperature range unless otherwise specified.
[3] tHD;DAT is the data hold time that is measured from the falling edge of SCL; applies to data in transmission and the acknowledge.

[4] A device must internally provide a hold time of at least 300 ns for the SDA signal (with respect to the V,y(min) of the SCL signal) to
bridge the undefined region of the falling edge of SCL.

[5] Cy = total capacitance of one bus line in pF.

[6] The maximum t; for the SDA and SCL bus lines is specified at 300 ns. The maximum fall time for the SDA output stage t; is specified at
250 ns. This allows series protection resistors to be connected in between the SDA and the SCL pins and the SDA/SCL bus lines
without exceeding the maximum specified t;.
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\ Tey(clk)
SCK (CPOL = 0) L \
SCK (CPOL=1) \ /
Y@ [*— — [ hQ
MOSI X DATA VALID ) DATA VALID
T
. lbs tDH CPHA=1
MISO X DATA VALID * DATA VALID *
WQ —| [+ — [ hQ
MOSI x DATA VALID DATA VALID
I I
_ Ibs tpH | CPHA=0
MISO x DATA VALID * DATA VALID *
002aae829
Fig 23. SSP master timing in SPI mode
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11. Application information

11.1 XTAL input

LPC11E1X

The input voltage to the on-chip oscillators is limited to 1.8 V. If the oscillator is driven by a
clock in slave mode, it is recommended that the input be coupled through a capacitor with
Ci = 100 pF. To limit the input voltage to the specified range, choose an additional
capacitor to ground C4 which attenuates the input voltage by a factor Ci/(C; + Cy). In slave
mode, a minimum of 200 mV(RMS) is needed.

LPC1xxx

XTALIN
LG l Cy
f 100 pF I

002aae788

Fig 25. Slave mode operation of the on-chip oscillator

In slave mode, couple the input clock signal with a capacitor of 100 pF (Figure 25), with an
amplitude between 200 mV(RMS) and 1000 mV(RMS). This signal corresponds to a
square wave signal with a signal swing of between 280 mV and 1.4 V. The XTALOUT pin
in this configuration can be left unconnected.

External components and models used in oscillation mode are shown in Figure 26 and in
Table 17 and Table 18. Since the feedback resistance is integrated on chip, only a crystal
and the capacitances Cx; and Cx, need to be connected externally in case of
fundamental mode oscillation (L, C_ and Rg represent the fundamental frequency).
Capacitance Cp in Figure 26 represents the parallel package capacitance and must not be
larger than 7 pF. Parameters Fosc, C, Rg and Cp are supplied by the crystal
manufacturer.
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11.4 Reset pad configuration

Fig 28. Reset

reset «—@—

Vbb

20ns RC
GLITCH FILTER

PIN

ESD

Vss 002aaf274

pad configuration

11.5 ADC effective input impedance

A simplified diagram of the ADC input channels can be used to determine the effective
input impedance seen from an external voltage source. See Figure 29.

ADC Block
Source
r====—==-=-=-=-- 1
! 1
R R ! 1
ADC . — — X | |
—J —J N 1 |
COMPARATOR <2 KO <13KQ N ~—| | |
. I
c ‘: Rin 1 :
T & = Cio \ VEXT |
| ! !
1 | ___ J
/J7 |
Vss Vead
002aah615
Fig 29. ADC input channel

The effective input impedance, Rj,, seen by the external voltage source, Vex, is the
parallel impedance of ((1/fs x Cig) + Rmux + Rsw) and (1/fg x Cj), and can be calculated

using Equation 1 with

fs = sampling frequency

Cia = ADC analog input capacitance

Rmux = analog mux resistance

Rgw = switch resistance

Cio = pin capacitance

1
Rin = (f x C;

S la

LPC11E1X

+ R R | (2

)

S 10
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12. Package outline

32-bit ARM Cortex-MO microcontroller

HVQFN33: plastic thermal enhanced very thin quad flat package; no leads;
33 terminals; body 7 x 7 x 0.85 mm

D &) [A]
terminal 1 |
index area ‘
———+——— E A
| AL v
| = i
| f ¥
| [detail ]
(4]
[ b D[vm[c|Aa[B]
' 9 ‘ ‘ 16 Sl w®@|C
- UUUUUUUL
T8 ‘ 17—
) | (@
@ Bi——df——5 & -
D) ! (@
) ‘ -
) J (@ -
33 /
e ‘ 24— !
| \
N
1NANNNNQ N
terminal 1 32 ' 25 T=
index area | Dn \
? 2I5 ? mm
L L
Dimensions scale
Unit AL A b c DO b, EW E, e e e L v w y v
max 1.00 0.05 0.35 71 485 7.1 485 0.75
mm nom 0.85 0.02 028 02 70 470 7.0 470 0.65 455 455 0.60 0.1 0.05 0.08 0.1
min  0.80 0.00 0.23 6.9 455 6.9 455 0.45
Note
1. Plastic or metal protrusions of 0.075 mm maximum per side are not included. hvgfn33_po
i References
Outll_ne Eur_ope_an Issue date
version IEC | sepec | JEITA projection
=0 52
09-03-23

Fig 30. Package outline HVQFN33 (7 x 7 x 0.85 mm)
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Footprint information for reflow soldering of LQFP48 package SOT313-2
Hx
Gx
| P2 [~ —| P1 (0.125)»L«
N7l 77z Nz z Rz Rz Rz 7E
P ::'.::: 7R s .
! 1
i w2}
ez )
ol [
ez P22
sz ;
ez !
A :
WY By Ay
22 Z2;
tons 2!
] C-CZo
|\ 224,
== [
2 (2!
ez (il
s i)
-Z=Zz [
i P22
4=-=-7 1= -
I I
I I
C lZ IRl Z 7L 1 ! ! 1 1Zn \
; i
»( D2 (8x) —| l«-D1
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 10.350 10.350 7.350 7.350 1.500 0.280 0.500 7.500 7.500 10.650 10.650 of313.2 fr
Fig 34. Reflow soldering for the LQFP48 package
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15. Revision history

Table 20. Revision history

Document ID
LPC11E1X v.1.1
Modifications:

LPC11E1X v.1

Release date Data sheet status Change notice Supersedes
20130924 Product data sheet - LPC11E1X v.1

Parameters te; and fo removed in Table 10.

Table 3: Added “5 V tolerant pad” to RESET/PIOO0_O table note.
Table 7: Removed BOD interrupt level 0.

Added Section 11.5 “ADC effective input impedance”.
Programmable glitch filter is enabled by default. See Section 7.7.1.
Table 5 “Static characteristics” added Pin capacitance section.
Table 4 “Limiting values”:

— Updated Vpp min and max.

— Updated V, conditions.

Table 10 "EEPROM characteristics”: Changed the tpg from 1.1 ms to 2.9 ms; the
EEPROM IAP always does an erase and program, thus the total program time is ter + tyrog.
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Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

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

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

17. Contact information

32-bit ARM Cortex-MO microcontroller

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

16.4 Trademarks

Notice: All referenced brands, product names, service names and trademarks
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