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NXP Semiconductors LPC84X

32-bit Arm Cortex-M0+ microcontroller

5. Marking

Terminal 1 index area

o
x
Z
) O
Terminal 1 index area ” 1
aaa-014382 aaa-011231
Fig1. HVQFN48, HVQFN33 package marking Fig2. LQFP64, LQFP48 package marking

The LPC84x LQFP64 and LQFP48 packages have the following top-side marking:

® First line: LPC84xMy01
- y:3o0r2

® Second line: xxxxxx

¢ Third line: xxxyywwx[R]x
— yyww: Date code with yy = year and ww = week.
— XR = Boot code version and device revision.

The LPC84x HVQFN48 and HVQFN33 packages have the following top-side marking:

* First line: LPC84xMy01
- y:3o0r2

® Second line: xxxxxx

¢ Third line: xxxyywwx[R]x
— yyww: Date code with yy = year and ww = week.
— XR = Boot code version and device revision.

Table 3. Device revision table
Revision identifier (R) Revision description
1A Initial device revision with Boot ROM version 13.1

LPC84x All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2018. All rights reserved.
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NXP Semiconductors LPC84X

32-bit Arm Cortex-M0+ microcontroller

Table 4. Pin description

Symbol = 2 Reset Type |Description

< -] 1]

© s Z z statelll

5 &g ¢

| J T =
P100_14/ 49 37 37 25 @ ;pPu 10 P100_14 — General-purpose port 0 input/output 14.
ACMP_I3/ADC_2 A ACMP_I3 — Analog comparator common input 3.

A ADC_2 — ADC input 2.

PIO0_15 30 22 22 15 Bl PU 10 P100_15 — General-purpose port 0 input/output 15.
P1O0_16 19 15 15 10 M PU 10 P100_16 — General-purpose port 0 input/output 16.
PIO0_17/ADC_9/ 63 48 48 32 @ ;pPu 10 P100_17 — General-purpose port 0 input/output 17.
DACOUT_O0

A ADC_9 — ADC input 9.

A DACOUT_0 — DAC Output 0.
P100_18/ADC_8 61 47 |47 31 @a ;pPu 10 P100_18 — General-purpose port 0 input/output 18.

A ADC_8 — ADC input 8.
P1O0_19/ADC_7 60 46 |46 30 @a ;pPu 10 P100_19 — General-purpose port 0 input/output 19.

A ADC_7 — ADC input 7.

P100_20/ADC_6 58 45 |45 29 @a ;pPu 10 P100_20 — General-purpose port 0 input/output 20.
A ADC_6 — ADC input 6.

P100_21/ADC_5 57 44 44 28 @a ;pPu 10 P100_21 — General-purpose port 0 input/output 21.
A ADC_5 — ADC input 5.

P10O0_22/ADC_4 55 43 43 27 @a ;pPu 10 P100_22 — General-purpose port 0 input/output 22.
A ADC_4 — ADC input 4.

P100_23/ADC_3/ 51 39 39 26 @a ;pPu 10 P100_23 — General-purpose port 0 input/output 23.

ACMP_l4 A ADC_3— ADC input 3.
A ACMP_l4 — Analog comparator common input 4.

P100_24 28 20 20 14 Bl 1 PU 10 PIO0_24 — General-purpose port 0 input/output 24.

In ISP mode, this is the UO_RXD pin.
PI10O0_25 27 19 19 13 Bl 1, PU 10 PIO0_25 — General-purpose port 0 input/output 25.

In ISP mode, this pin is the U0_TXD pin.

PIO0_26 23 18 18 12 Bl PU 10 P100_26 — General-purpose port 0 input/output 26.
P100_27 21 17 17 11 Bl I, PU 10 P100_27 — General-purpose port 0 input/output 27.
P100_28/ 10 7 7 5 Bl I, PU 10 P100_28 — General-purpose port 0 input/output 28.

WKTCLKIN This pin can host an external clock for the
self-wake-up timer. To use the pin as a self-wake-up
timer clock input, select the external clock in the
wake-up timer CTRL register. The external clock
input is active in all power modes, including deep

power-down.
P100_29/ 50 38 38 - Bl PU 10 P100_29 — General-purpose port 0 input/output 29.
DACOUT_1 A DACOUT_1— DAC output 1.

PIO0_30/ACMP_I5 54 42 42 -

[
o
c
)

P100_30 — General-purpose port 0 input/output 30.

A ACMP_I5 — Analog comparator common input 5.

LPC84x All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2018. All rights reserved.
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NXP Semiconductors

LPC84x

32-bit Arm Cortex-M0+ microcontroller

8.9.1 Standard I/0O pad configuration

Figure 9 shows the possible pin modes for standard 1/O pins with analog input function:

Digital output driver with configurable open-drain output.

Digital input: Weak pull-up resistor (PMOS device) enabled/disabled.

Digital input: Weak pull-down resistor (NMOS device) enabled/disabled.

Digital input: Repeater mode enabled/disabled.

Digital input: Programmable input digital filter selectable on all pins.

Analog input: Selected through the switch matrix.

open-drain enable

output enable

_\_D .

data output

pin configured
as digital output
driver

PROGRAMMABLE
DIGITAL FILTER

analog input

repeater mode

strong
pull-up

=

pull-up enable

Vbp

strong
pull-down

weak
pull-down

enable
pull-down enable
data input /
pin configured
as digital input select data
inverter

SWM PINENABLE for
analog input

<

pin configured
as analog input

LPC84x

Fig9. Standard /O pad configuration

All information provided in this document is subject to legal disclaimers.
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8.18.2

8.19

8.19.1

8.19.2

LPC84x

32-bit Arm Cortex-M0+ microcontroller

— The following conditions define an event: a counter match condition, an input (or
output) condition such as a rising or falling edge or level, a combination of match
and/or input/output condition.

— Selected events can limit, halt, start, or stop a counter or change its direction.
— Events trigger state changes, output toggles, interrupts, and DMA transactions.
— Match register O can be used as an automatic limit.
— In bidirectional mode, events can be enabled based on the count direction.
— Match events can be held until another qualifying event occurs.

¢ State control features:

— A state is defined by events that can happen in the state while the counter is
running.

— A state changes into another state as a result of an event.
— Each event can be assigned to one or more states.
— State variable allows sequencing across multiple counter cycles.

* One SCTimer match output can be selected as ADC hardware trigger input.

SCTimer/PWM input MUX (INPUT MUX)

Each input of the SCTimer/PWM is connected to a programmable multiplexer which
allows to connect one of multiple internal or external sources to the input. The available
sources are the same for each SCTimer/PWM input and can be selected from four pins
configured through the switch matrix, the ADC threshold compare interrupt, the
comparator output, and the Arm core signals Arm_TXEV and DEBUG_HALTED.

CTIMER

General-purpose 32-bit timers/external event counter

The LPC84x has one general-purpose 32-bit timer/counter.

The timer/counter is designed to count cycles of the system derived clock or an
externally-supplied clock. It can optionally generate interrupts, generate timed DMA
requests, or perform other actions at specified timer values, based on four match
registers. Each timer/counter also includes two capture inputs to trap the timer value when
an input signal transitions, optionally generating an interrupt.

Features

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

* Up to three 32-bit captures can take a snapshot of the timer value when an input
signal transitions. A capture event may also optionally generate an interrupt. The
number of capture inputs for each timer that are actually available on device pins can
vary by device.

® Four 32-bit match registers that allow:
— Continuous operation with optional interrupt generation on match.
— Stop timer on match with optional interrupt generation.

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2018. All rights reserved.
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8.27.5.1

8.27.5.2

8.27.5.3

8.27.5.4

LPC84x

32-bit Arm Cortex-M0+ 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 may generate
interrupts to cause the processor to resume execution. sleep mode eliminates dynamic
power used by the processor itself, memory systems and related controllers, and internal
buses.

Deep-sleep mode

In deep-sleep mode, the LPC84x core is in sleep mode and all peripheral clocks and all
clock sources are off except for the FRO and watchdog oscillator or low-power oscillator if
selected. The FRO output is disabled. In addition, all analog blocks are shut down and the
flash is in standby 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 LPC84x can wake up from deep-sleep mode via a reset, digital pins selected as
inputs to the pin interrupt block, a watchdog timer interrupt, an interrupt from Capacitive
Touch, or an interrupt from the USART (if the USART is configured in synchronous slave
mode), the SPI, or the I2C blocks (in slave mode).

Any interrupt used for waking up from deep-sleep mode must be enabled in one of the
SYSCON wake-up enable registers and the NVIC.

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

Power-down mode

In power-down mode, the LPC84x is in sleep mode and all peripheral clocks and all clock
sources are off except for watchdog oscillator or low-power oscillator if selected. In
addition, all analog blocks and the flash are shut down. In power-down mode, the
application can keep the watchdog oscillator and the BOD circuit running for self-timed
wake-up and BOD protection.

The LPC84x can wake up from power-down mode via a reset, digital pins selected as
inputs to the pin interrupt block, a watchdog timer interrupt, an interrupt from Capacitive
Touch, or an interrupt from the USART (if the USART is configured in synchronous slave
mode), the SPI, or the 12C blocks (in slave mode).

Any interrupt used for waking up from power-down mode must be enabled in one of the
SYSCON wake-up enable registers and the NVIC.

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
and the self-wake-up timer. The LPC84x can wake up from deep power-down mode via
the WAKEUP pin, RESET pin, or without an external signal by using the time-out of the
self-wake-up timer (see Section 8.22).
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32-bit Arm Cortex-M0+ microcontroller

9. Limiting values

Table 9.  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).[1

Symbol Parameter Conditions Min Max Unit
Vbp supply voltage (core and external 205 +4.6 \%
rail)
Vbpa Analog supply voltage on pin VDDA -0.5 +4.6 \%
Vief reference voltage on pin VREFP -0.5 Vbp \%
\ input voltage 5V tolerant I/O pins; Vpp > 1.8 V B4 |-0.5 +5.5 \%
on 12C open-drain pins Bl 0.5 +5.5 \Y
3 V tolerant I/O pin ACMPVRgr 6l 05 +3.6 \%
Via analog input voltage on digital pins configured for an 78 0.5 +4.6 \%
analog function [
Viixtal) crystal input voltage 205 +2.5 Vv
Ibb supply current per supply pin (LQFP64) - 100 mA
per supply pin (LQFP48, - 75
HVQFN48)
per supply pin (HVQFN33) - 50
Iss ground current per ground pin (LQFP64); - 100 mA
per ground pin (LQFP48, - 75
HVQFN48)
per ground pin (HVQFN33) - 100
liatch I/O latch-up current —(0.5Vpp) <V, < (1.5Vpp); - 100 mA
Tj<125°C
Tstg storage temperature (101 | _g5 +150 °C
Timax) maximum junction temperature - 150 °C
LPC84x 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-M0+ microcontroller

Table 9. Limiting values ...continued
In accordance with the Absolute Maximum Rating System (IEC 60134).[

Symbol Parameter Conditions Min Max Unit

Piotpack) | total power dissipation (per LQFP64, based on package heat 02 . 0.66 w
package) transfer, not device power
consumption

LQFP64, based on package heat 3] - 0.48 w
transfer, not device power
consumption

LQFP48, based on package heat 02 - 0.48 w
transfer, not device power
consumption

LQFP48, based on package heat 08 - 0.34 w
transfer, not device power
consumption

HVQFN48, based on package (2 . 1.12 w
heat transfer, not device power
consumption

HVQFNA48, based on package 3 - 0.46 W
heat transfer, not device power
consumption

HVQFN33, based on package 02 . 0.98 W
heat transfer, not device power
consumption

HVQFN33, based on package 031 - 0.34 w
heat transfer, not device power
consumption

Vesd electrostatic discharge voltage human body model; all pins - 2000 \Y,

[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 Vgg unless
otherwise noted.

[2] Maximum/minimum voltage above the maximum operating voltage (see Table 13) 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] Applies to all 5V tolerant I/0 pins except true open-drain pins PIO0_10 and PIO0_11 and except the 3 V tolerant pin PIO0_6.
[4] Including the voltage on outputs in 3-state mode.

[5] 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.
[6] Vpp present or not present.

[71 An ADC input voltage above 3.6 V can be applied for a short time without leading to immediate, unrecoverable failure. Accumulated
exposure to elevated voltages at 4.6 V must be less than 10° s total over the lifetime of the device. Applying an elevated voltage to the
ADC inputs for a long time affects the reliability of the device and reduces its lifetime.

[8] If the comparator is configured with the common mode input V¢ = Vpp, the other comparator input can be up to 0.2 V above or below
Vpp without affecting the hysteresis range of the comparator function.

[9] Itis recommended to connect an overvoltage protection diode between the analog input pin and the voltage supply pin.
[10] Dependent on package type.

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

[12] JEDEC (4.5 in x 4 in); still air.

[13] Single layer (4.5 in x 3 in); still air.

LPC84x 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-M0+ microcontroller

aaa-027460

IpD
(HA)

1.1 /

oy ///
1.8V %/

\

0.4

-40 -10 20 50 80 110
temperature (°C)

WKT running with external 32 kHz clock. Clock input waveform: square wave with rise time and fall
time of 5 ns.

Fig 21. Deep power-down mode: Typical supply current Ipp versus temperature for
different supply voltages Vpp (external 32 kHz input clock)
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32-bit Arm Cortex-M0+ microcontroller

NXP Semiconductors

11.5 Pin characteristics

Table 15. Static characteristics, pin characteristics
Tamp = 40 T to +105 <, unless otherwise specified.
Symbol ’Parameter ‘Conditions Min Typlll Max Unit
Standard port pins configured as digital pins, RESET
I LOW-level input current 'V, = 0 V; on-chip pull-up resistor - 0.5 1021 nA
disabled
[ HIGH-level input V| = Vpp; on-chip pull-down resistor - 0.5 102 nA
current disabled
loz OFF-state output Vo =0V; Vo = Vpp; on-chip - 0.5 1021 nA
current pull-up/down resistors disabled
V| input voltage Vpp = 1.8 V; 5 V tolerant pins 0 - 5 Vv
except PIO0_6
Vpp=0V - 3.6 V
Vo output voltage output active - Vob \
Viy HIGH-level input 0.7Vpp - - \Y,
voltage
Vi LOW-level input voltage - - 0.3Vpp |V
Vhys hysteresis voltage - 0.4 - \%
VoH HIGH-level output lon=4mA;25V<=Vpp<=3.6V Vpp-04 |- - \%
voltage lon=3mA; 1.8V <=Vpp <25V Vpp - 0.5 |- - \Y
VoL LOW-level output lo=4mA; 25V <=Vpp<=3.6V - - 0.5 \%
voltage lo=3mA; 1.8V <=Vpp <25V - - 0.5 \Y
lon HIGH-level output Von=Vpp-04YV, 4 - - mA
current 25V<Vpp<3.6V
Vonu=Vpp-0.5V,; 3 - - mA
1.8V<Vpp<25V
loL LOW-level output VoL=0.5V 4 - - mA
current 25V<Vpp<36V
1.8V<Vpp<25V 3 - - mA
loHs HIGH-level short-circuit Vo =0V Bl - - 45 mA
output current
loLs LOW-level short-circuit Vo = Vpp Bl - - 50 mA
output current
lpd pull-down current V=5V 61 110 50 150 pA
lou pull-up current V=0V, [6]
20V<Vpp<36V 15 50 85 pA
1.8V<Vpp<20V 10 50 85
Vpp<V,<5V 0 0 0 pA
High-drive output pin configured as digital pin (PIO0_2, PIO0_3, PIO0_12, and PIO0_16)
I LOW-level input current 'V, = 0 V; on-chip pull-up resistor - 0.5 1021 nA
disabled
i1 HIGH-level input V| = Vpp; on-chip pull-down resistor - 0.5 102 nA
current disabled

LPC84x
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32-bit Arm Cortex-M0+ microcontroller

Table 15. Static characteristics, pin characteristics ...continued
Tamb = 40 T to +105 <, unless otherwise specified.

Symbol Parameter Conditions Min Typltl Max Unit
loz OFF-state output Vo =0V; Vo = Vpp; on-chip - 0.5 1021 nA
current pull-up/down resistors disabled
\/ input voltage Vpp>1.8V 0 - 5.0 \%
Vpp=0V 0 - 3.6 V
Vo output voltage output active 0 - Vob \
Viy HIGH-level input 0.7Vpp - - \Y,
voltage
Vi LOW-level input voltage - - 0.3Vpp |V
Vhys hysteresis voltage - 0.4 - \%
VoH HIGH-level output lon=20mA; 2.5V <=Vpp<3.6V Vpp-0.5 |- - \%
voltage loy =12 mA; 1.8V <=Vpp <25V Vpp - 0.5 |- - \Y
VoL LOW-level output loL =4 mA - - 0.5 \%
voltage 25V <=Vpp<36V
loL =3 mA - - 0.5 \%
1.8V <=Vpp<25V
loH HIGH-level output Vou=Vpp-0.5YV,; 20 - - mA
current 25V<=Vpp<36V
Vonu=Vpp-0.5YV, 12 - - mA
1.8V <=Vpp<25V
loL LOW-level output VoL=0.5V 4 - - mA
current 25V<Vpp<3.6V
1.8V<Vpp<25V 3 - - mA
loLs LOW-level short-circuit Vo, = Vpp Bl - - 50 mA
output current
Ipd pull-down current V=5V 61 110 50 150 uA
lou pull-up current V=0V 6l 10 -50 -85 pA
Vpp<V,<5V 0 0 0 pA
12C-bus pins (P100_10 and P100_11)
ViH HIGH-level input 0.7Vpp - - \%
voltage
ViL LOW-level input voltage - - 0.3Vpp |V
Vhys hysteresis voltage - 0.05Vpp |- \%
loL LOW-level output VoL = 0.5 V; 12C-bus pins
current configured as standard mode pins
25V<=Vpp<36V 3.5 - - mA
1.8V <=Vpp<25V 3 - - mA
loL LOW-level output VoL = 0.5 V; 12C-bus pins
current configured as Fast-mode Plus pins;
25V <=Vpp<36V 20 - - mA
1.8V <=Vpp<25V 16 - - mA
LPC84x All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2018. All rights reserved.
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0 aaa-027470
lou “
(HA) /
-4
/&250
-40C
8 l/ 90C]|
-12
-16
0 07 1.4 2.1 28 35
Vi(V)

Conditions: Vpp = 1.8 V; standard port pins.

Fig 27. Typical pull-up current Ipy versus input voltage V,

32-bit Arm Cortex-M0+ microcontroller
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Conditions: Vpp = 3.3 V; standard port pins.
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Conditions: Vpp = 1.8 V; standard port pins.

Fig 28. Typical pull-down current lpp versus input voltage V,

75 aaa-027473
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90C
0
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Conditions: Vpp = 3.3 V; standard port pins.

LPC84x
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70 %

SDA 30 %

SCL

32-bit Arm Cortex-M0+ microcontroller

[8] The maximum typ.par could be 3.45 us and 0.9 ps for Standard-mode and Fast-mode but must be less than
the maximum of typ.par Or typ.ack by a transition time (see UM10204). This maximum must only be met if
the device does not stretch the LOW period (t_ow) of the SCL signal. If the clock stretches the SCL, the

data must be valid by the set-up time before it releases the clock.

[9] tsu.par is the data set-up time that is measured with respect to the rising edge of SCL; applies to data in

transmission and the acknowledge.

[10] A Fast-mode 12C-bus device can be used in a Standard-mode 12C-bus system but the requirement
tsu:paT = 250 ns must then be met. This will automatically be the case if the device does not stretch the
LOW period of the SCL signal. If such a device does stretch the LOW period of the SCL signal, it must
output the next data bit to the SDA line tymax) + tsu;par = 1000 + 250 = 1250 ns (according to the
Standard-mode 12C-bus specification) before the SCL line is released. Also the acknowledge timing must

meet this set-up time.

tsu;DAT

70 % hr‘
by
tHD;DAT
70 %
30 %

tow —*

Fig 29. 12C-bus pins clock timing

aaa-004643

LPC84x
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32-bit Arm Cortex-M0+ microcontroller

13.2.1 ADC input impedance

LPC84x

Figure 34 shows the ADC input impedance. In this figure:

ADCx represents ADC input channel 0.
ADCy represents ADC input channels 1 to 11.
R4 and Ry, are the switch-on resistance on the ADC input channel.

If ADC input channel 0 is selected, the ADC input signal goes through R + Rg, to the
sampling capacitor (Cj).

If ADC input channels 1 to 11 are selected, the ADC input signal goes through Ry, to
the sampling capacitor (Ci,).

Typical values, Rq = 2.5 kQ, Ryy, =25 Q
See Table 11 for Cj,.
See Table 27 for Cj,.

ADC Ri

ADCx
¢
Cia Rsw ; ©
DAC ———"0— : ADCy

Cio

aaa-017600

Fig 34. ADC input impedance
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13.4

LPC84x

Table 31.

32-bit Arm Cortex-M0+ microcontroller

Comparator voltage ladder reference static characteristics
Vpp =1.8V 10 3.6 V. Tymp =-40 T to + 105 <C; external or internal reference.

Symbol Parameter Conditions Min | Typll Max |Unit

Ev(o) output voltage error decimal code = 00 [ - +6 - mV
decimal code = 08 | - +1 - %
decimal code = 16 - +1 - %
decimal code = 24 - +1 - %
decimal code = 30 - +1 - %
decimal code = 31 - +1 - %

[1] Characterized though limited samples. Not tested in production.

[2] All peripherals except comparator, temperature sensor, and FRO turned off.

DAC

Table 32. 10-bit DAC electrical characteristics

Vpp=Vppa =27V 10 3.6 V; Tgmp = 40 € to +105 T unless otherwise specified

Symbol Parameter Min Typ Max Unit

Ep differential linearity error 12 - 0.4 - LSB

EL (adj) integral non-linearity e - 6.0 - LSB

Eo offset error 2y |- +57.0 |- ‘mv

Es gain error 2 |- +36.0 |- mV

CL load capacitance - 200 - ’pF

Rout P100_17/DACOUT_O0 pin resistance Bl - 90 200 Q

Rout PIO0_29/DACOUT _1 pin resistance Bl - 2 5 kQ

Vour Output voltage range 0.175 |- Vppa-0.175 |V

[1] Typical ratings are not guaranteed. The values listed are for room temperature (25 °C) and Vpp = Vppa = 3.6

V.

[2] Characterized through bench measurements, not tested in production.

[31 DAC output voltage depends on the voltage divider ratio of the Royt and external load resistance.
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14. Application information

14.1 Start-up behavior

Figure 36 shows the start-up timing after reset. The FRO 12 MHz oscillator provides the
default clock at Reset and provides a clean system clock shortly after the supply pins
reach operating voltage.

FRO
starts

internal reset

Vop
valid threshold
=18V
taps | thus
GND
supply ramp-up —»| — boot time
time f«— user code —
tc us
rocessor status
boot code
execution
finishes;
user code starts
aaa-027486
Fig 36. Start-up timing
Table 33. Typical start-up timing parameters
Parameter Description Value
ta FRO start time <26 us
ty Internal reset de-asserted 101 us
te Boot time 51 us
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14.2.1 XTAL Printed Circuit Board (PCB) design guidelines
* Connect the crystal and external load capacitors on the PCB as close as possible to
the oscillator input and output pins of the chip.

® The length of traces in the oscillation circuit should be as short as possible and must
not cross other signal lines.

* Ensure that the load capacitors CX1, CX2, and CX3, in case of third overtone crystal
usage, have a common ground plane.

* Loops must be made as small as possible to minimize the noise coupled in through
the PCB and to keep the parasitics as small as possible.

* Lay out the ground (GND) pattern under crystal unit.
¢ Do not lay out other signal lines under crystal unit for multi-layered PCB.

14.2.2 XTAL input

The input voltage to the on-chip oscillators is limited to 1.95 V. If the oscillator is driven by
a clock in slave mode, it is recommended to couple the input through a capacitor with C; =
100 pF. To limit the input voltage to the specified range, choose an additional capacitor to
ground Cq4 which attenuates the input voltage by a factor C/(C; + Cy). In slave mode, a
minimum of 200 mV(RMS) is needed.

LPC800

XTALIN
L G l Cg
f 100 pF I

aaa-004646

Fig 38. Slave mode operation of the on-chip oscillator

In slave mode the input clock signal should be coupled with a capacitor of 100 pF
(Figure 38), with an amplitude between 200 mV (RMS) and 1000 mV (RMS). This
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.

14.3 Connecting power, clocks, and debug functions

Figure 39 shows the basic board connections used to power the LPC84x, connect the
external crystal, and provide debug capabilities via the serial wire port.
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HVQFN48: plastic thermal enhanced very thin quad flat package; no leads;

48 terminals; body 7 x 7 x 0.85 mm SOT619-1
D A
|
I
terminal 1 ! T
index area ‘
A
| Aq *
+ 1 ¢ b c
) 4 '
|
I
|
T
[e1] |
[l = =rl2e] b*\ v@|CclA[B] L/ y[Ch-
v 13 \ 24 [@lw®[C]
IRUNL 1 ‘
T UUUUUUUUUUUU |,
b2 ! =
- \ d e]
-] I Ei*
) ‘ =
> ‘ g '
-} =
R O e S p= by 7
= ‘ g
D] ‘ d
D] ! d
) \ a ,
P | 36
terminal 1 ANANAANNNNAN
index area 48 ‘ 37 ~
Dn
0 25 5 mm
L | | L | | |
scale
Dimensions (mm are the original dimensions)
Unit(") A Ay b C D Db E E, e e e L v w V4
max 1.00 0.05 0.30 71 525 71 525 0.5
mm nom 085 002 021 02 70 510 70 510 05 55 55 04 0.1 0.05 005 0.1
min  0.80 0.00 0.18 69 495 69 4.95 0.3
Note
1. Plastic or metal protrusions of 0.075 mm maximum per side are not included sot619-1_po
Outline References European Issue date
version IEC | sepEc | JEITA \ projection
SOT619-1 MO-220 == @ 12-11-22

Fig 43. Package outline HVQFN48 7 x 7x 0.85 mm (SOT619-1)
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(2X 7)
72X 0.25 X 3.475
44X _0.5]
(48X 0.85)
«m»|
I I S | L
g | =
|
| | A Wﬁl
4X 0.25 i ! ! -Ff?-
. s | | €b
| | | .
= [ =
|
= 2
(9X 1.25) I i L
\ > X379
— (9X 1.25) |—— E’;:B
OUTLINE (48)( 0. 23)

RECOMMENDED STENCIL THICKNESS 0.125

PCB DESIGN GUIDELINES — SOLDER PASTE STENCIL

THIS SHEET SERVES ONLY AS A GUIDELINE TO HELP DEVELOP A USER SPECIFIC SOLUTION.
DEVELOPMENT EFFORT WILL STILL BE REQUIRED BY END USERS TO OPTIMIZE PCB MOUNTING
PROCESSES AND BOARD DESIGN IN ORDER TO MEET INDIVIDUAL/SPECIFIC REQUIREMENTS.

© NXP SEMICONDUCTORS N.V. ALL RIGHTS RESERVED DATE: 13 DEC 2017
MECHANICAL OQUTLINE STANDARD: DRAWING NUMBER: REVISION:
PRINT VERSION NOT TO SCALE NON JEDEC SOT619—1 O

Fig 48. Reflow soldering of the HVQFN48 package (7x7) 3 of 3
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20. Legal information

32-bit Arm Cortex-M0+ microcontroller

20.1 Data sheet status

Document status['12] Product status[3l Definition

Objective [short] data sheet Development
Preliminary [short] data sheet | Qualification

Product [short] data sheet

Production

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

[2] 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.

[3] 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.

20.2 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.

20.3 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.

LPC84x All information provided in this document is subject to legal disclaimers.

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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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)

21. Contact information

32-bit Arm Cortex-M0+ 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.

20.4 Trademarks

Notice: All referenced brands, product names, service names and trademarks
are the property of their respective owners.

12C-bus — logo is a trademark of NXP B.V.

For more information, please visit: http://www.nxp.com

For sales office addresses, please send an email to: salesaddresses@nxp.com
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