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NXP Semiconductors

LPC84x

32-bit Arm Cortex-M0+ microcontroller

4. Ordering information

Table 1.  Ordering information
Type number Package
Name Description Version
LPC845M301JBD64 LQFP64 Plastic low profile quad flat package; 64 leads; body 10x 10 x 1.4 mm SOT314-2
LPC845M301JBD48 LQFP48 Plastic low profile quad flat package; 48 leads; body 7x 7 x 1.4 mm SOT313-2
LPC845M301JH148 HVQFN48 HVQFN: plastic thermal enhanced very thin quad flat package; no leads; SOT619-1
48 terminals; body 7x 7 x 0.85 mm
LPC845M301JHI33 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no leads; | SOT617-11
33 terminals; body 5 x 5 x 0.85 mm
LPC844M201JBD64 | LQFP64 Plastic low profile quad flat package; 64 leads; body 10x 10 x 1.4 mm SOT314-2
LPC844M201JBD48 LQFP48 Plastic low profile quad flat package; 48 leads; body 7x 7 x 1.4 mm SOT313-2
LPC844M201JH148 HVQFN48 HVQFN: plastic thermal enhanced very thin quad flat package; no leads; SOT619-1
48 terminals; body 7 x 7 x 0.85 mm
LPC844M201JHI33 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no leads; | SOT617-11
33 terminals; body 5 x 5 x 0.85 mm
4.1 Ordering options
Table 2.  Ordering options
Type number Flash/KB SRAM/KB USART I2C |SPI DAC Capacitive GPIO Package
Touch
LPC845M301JBD64 64 16 5 4 2 2 yes 54 LQFP64
LPC845M301JBD48 64 16 5 4 2 2 yes 42 LQFP48
LPC845M301JH148 64 16 5 4 2 2 yes 42 HVQFN48
LPC845M301JHI33 64 16 5 4 2 1 - 29 HVQFN33
LPC844M201JBD64 64 8 2 2 2 - - 54 LQFP64
LPC844M201JBD48 64 8 2 2 2 - - 42 LQFP48
LPC844M201JH148 64 8 2 2 2 - - 42 HVQFN48
LPC844M201JHI33 64 8 2 2 2 - - 29 HVQFN33
LPC84x All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2018. All rights reserved.
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Fig7. Pin configuration HVQFN33 package

7.2 Pin description

The pin description table shows the pin functions that are fixed to specific pins on each
package. See Table 4. These fixed-pin functions are selectable through the switch matrix
between GPIO and the comparator, ADC, SWD, RESET, and the XTAL pins. By default,
the GPIO function is selected except on pins PIO0_2, PIO0_3, and PIO0_5. JTAG
functions are available in boundary scan mode only.

Movable functions for the 12C, USART, SPI, CTimer, SCT pins, and other peripherals can
be assigned through the switch matrix to any pin that is not power or ground in place of
the pin’s fixed functions.

The following exceptions apply:

Do not assign more than one output to any pin. However, an output and/or one or more
inputs can be assigned to a pin. Once any function is assigned to a pin, the pin’'s GPIO
functionality is disabled.

Pin PIO0_4 triggers a wake-up from deep power-down mode. If the part must wake up
from deep power-down mode via an external pin, do not assign any movable function to
this pin.
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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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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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32-bit Arm Cortex-M0+ microcontroller

Any digital pin, independently of the function selected through the switch matrix, can be
configured through the SYSCON block as input to the pin interrupt or pattern match
engine. The registers that control the pin interrupt or pattern match engine are on the 10+
bus for fast single-cycle access.

Features

Pin interrupts

— Up to eight pins can be selected from all digital pins as edge- or level-sensitive
interrupt requests. Each request creates a separate interrupt in the NVIC.

— Edge-sensitive interrupt pins can interrupt on rising or falling edges or both.
— Level-sensitive interrupt pins can be HIGH- or LOW-active.

— Pin interrupts can wake up the LPC84x from sleep mode, deep-sleep mode, and
power-down mode.

Pin interrupt pattern match engine

— Up to eight pins can be selected from all digital pins to contribute to a boolean
expression. The boolean expression consists of specified levels and/or transitions
on various combinations of these pins.

— Each minterm (product term) comprising the specified boolean expression can
generate its own, dedicated interrupt request.

— Any occurrence of a pattern match can be also programmed to generate an RXEV
notification to the Arm CPU. The RXEV signal can be connected to a pin.

— The pattern match engine does not facilitate wake-up.

8.13 DMA controller

The DMA controller can access all memories and the USART, SPI, 12C, DAC, and
Capacitive Touch. DMA transfers can also be triggered by internal events like the ADC
interrupts, the pin interrupts (PININTO and PININT1), the SCTimer DMA requests, CTimer,
and the DMA trigger outputs.

8.13.1

LPC84x

Features

Twenty five channels with each channel connected to peripheral request inputs.

DMA operations can be triggered by on-chip events or by two pin interrupts. Each
DMA channel can select one trigger input from13 sources.

Priority is user selectable for each channel.
Continuous priority arbitration.

Address cache with two entries.

Efficient use of data bus.

Supports single transfers up to 1,024 words.

Address increment options allow packing and/or unpacking data.

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2018. All rights reserved.
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Fig 13. LPC84x FRO subsystem

Table 6. Clocking diagram signal name descriptions

LPC84x

Name Description

sys_osc_clk This is the internal clock that comes from external crystal oscillator through dedicated pins.

frg_clk The output of the Fractional Rate Generator. The FRG and its source selection are shown in Figure 12
“LPC84x clock generation (continued)”.

fro The output of the currently selected on-chip FRO oscillator. See UM11029 User manual.

fro_div The FRO output. This may be either 15 MH, 12 MHz, or 9 MHz. See UM11029 User manual.

main_clk The main clock used by the CPU and AHB bus, and potentially many others. The main clock and its source
selection are shown in Figure 11 “LPC84x clock generation”.

“none” A tied-off source that should be selected to save power when the output of the related multiplexer is not
used.

sys_pll0_clk | The output of the System PLL. The System PLL and its source selection are shown in Figure 11 “LPC84x
clock generation”.

wdt_osc_clk | The output of the watchdog oscillator, which has a selectable target frequency. It must also be enabled in
the PDRINCFGO register. See UM11029 User manual.

xtalin Input of the main oscillator. If used, this is connected to an external crystal and load capacitor.

xtalout Output of the main oscillator. If used, this is connected to an external crystal and load capacitor.

clk_in This is the internal clock that comes from the main CLK_IN pin function. Connect that function to the pin by
selecting it in the IOCON block.

external_clk This is the internal clock that comes from the external crystal oscillator or the CLK_IN pin.

8.27.5 Power control

The LPC84x supports the Arm Cortex-MO+ sleep mode. The CPU clock rate may also be
controlled as needed by changing clock sources, reconfiguring PLL values, and/or altering
the CPU clock divider value. This allows a trade-off of power versus processing speed
based on application requirements. In addition, a register is provided for shutting down the
clocks to individual on-chip peripherals, allowing to fine-tune power consumption by
eliminating all dynamic power use in any peripherals that are not required for the
application. Selected peripherals have their own clock divider which provides even better
power control.

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

If the part must wake up from deep power-down mode via the WAKEUP pin or RESET
pin, do not assign any movable function to this pin and must be externally pulled HIGH
before entering deep power-down mode.

Table 7.  Peripheral configuration in reduced power modes

Peripheral Sleep mode Deep-sleep Power-down Deep power-down
mode mode mode

FRO software configurable on off off

FRO output software configurable off off off

Flash software configurable on off off

BOD software configurable software software off
configurable configurable

PLL software configurable off off off

SysOsc software configurable off off off

WDosc/WWDT software configurable software software off
configurable configurable

Digital peripherals software configurable off off off

WKT/low-power oscillator

software configurable

software
configurable

software
configurable

software configurable

ADC software configurable off off off
DACO0/M software configurable off off off
Capacitive Touch software configurable software software off
configurable configurable
Comparator software configurable off off off

LPC84x

All information provided in this document is subject to legal disclaimers.
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8.29 Emulation and debugging

LPC84x

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-M0+ is
configured to support up to four breakpoints and two watch points.

The Micro Trace Buffer is implemented on the LPC84x.

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 LPC84x is
in reset. The JTAG boundary scan pins are selected by hardware when the part is in
boundary scan mode (see Table 4).

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 pus.

Pull the RESET pin LOW externally.

Perform boundary scan operations.

o a0k wbh =

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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11. Static characteristics

11.1 General operating conditions

Table 11. General operating conditions
Tamp = 40 T to +105 <, unless otherwise specified.

Symbol Parameter Conditions Min Typlll Max Unit
foik clock frequency internal CPU/system clock - - 30 MHz
Vbp supply voltage (core Bl1.8 - 3.6 \%
and external rail) FAIM programming only 3.0 - 3.6 v
For ADC operations 2.4 - 3.6 \%
For DAC operations 2.7 - 3.6 \%
Vbpa analog supply voltage |For ADC operations 24 - 3.6 V
For DAC operations 2.7 - 3.6 V
Viet ADC positive reference on pin VREFP 2.4 - Vopa |V
voltage
Oscillator pins
Vi(xtal) crystal input voltage on pin XTALIN -0.5 1.8 1.95 \%
Vo(xtal) crystal output voltage on pin XTALOUT -0.5 1.8 1.95 \%
Pin capacitance
Cio input/output pins with analog and digital 2 - - 71 pF
capacitance functions
I2C-bus pins [ - - 25 pF
pins with digital functions only - - 2.8 pF

[1] Typical ratings are not guaranteed. The values listed are for room temperature (25 °C), nominal supply voltages.
[2] Including bonding pad capacitance. Based on simulation, not tested in production.

[3] The Vpp supply voltage must be 1.9 V or above when connecting an external crystal oscillator to the system oscillator. If the Vpp supply
voltage is below 1.9V, an external clock source can be fed to the XTALIN by bypassing the system oscillator or the other clock sources
mentioned above can be used.

LPC84x All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2018. All rights reserved.
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[3] Ipp measurements were performed with all pins configured as GPIO outputs driven LOW and pull-up resistors disabled.
[4] FRO enabled; system oscillator disabled; system PLL disabled.
[6] BOD disabled.
[6] All peripherals disabled in the SYSAHBCLKCTRL register. Peripheral clocks disabled in system configuration block.
[7] All oscillators and analog blocks turned off.
[81 WAKEUP pin pulled HIGH externally.
[9] Tested in production, VDD = 3.6 V.
275 aaa-027455
Ipb
(HA) 27V
260 2V, -
1.8V
245 /
[ /
— /
230 /
/
A
215
200
-40 -10 20 50 80 110
temperature (°C)
Conditions: BOD disabled; all oscillators and analog blocks disabled in the PDSLEEPCFG register
(PDSLEEPCFG = 0x0000 18FF).
Fig 16. Deep-sleep mode: Typical supply current Ipp versus temperature for different
supply voltages Vpp
LPC84x All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2018. All rights reserved.
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Table 14. Power consumption for individual analog and digital blocks ...continued

Peripheral Typical supply current in pA Notes
System clock frequency =
n/a 12 MHz 30 MHz

USART3 - 58 142 -

USART4 - 56 137 -

Comparator ACMP - 79 144 -

ADC - 78 190 Digital controller only. Analog portion of the

ADC disabled in the PDRUNCFG register.

- 78 190 Combined analog and digital logic. ADC

enabled in the PDRUNCFG register and
LPWRMODE bit set to 1 in the ADC CTRL
register (ADC in low-power mode).

- 79 190 Combined analog and digital logic. ADC
enabled in the PDRUNCFG register and
LPWRMODE bit set to 0 in the ADC CTRL
register (ADC powered).

DAC O - 46 107 -
DAC 1 - 36 88 -
Capacitive Touch - 49 117 -
DMA - 355 858 -
CRC - 36 83 -
LPC84x All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2018. All rights reserved.
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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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12.7 SPIl interfaces

LPC84x

The actual SPI bit rate depends on the delays introduced by the external trace, the
external device, system clock (CCLK), and capacitive loading. Excluding delays
introduced by external device and PCB, the maximum supported bit rate for SPI master
mode is 30 Mbit/s, and the maximum supported bit rate for SPI slave mode is 1/(2 x 26 ns)
=19 Mbit/s at 3.0v < VDD < 3.6v and 1/(2 x 42 ns) = 12 Mbit/s at 1.8v < VDD < 3.0v.

Remark: SPI functions can be assigned to all digital pins. The characteristics are valid for
all digital pins except the open-drain pins PIO0_10 and PIO0_11.

Table 23. SPI dynamic characteristics

Tamb = 40 €T to 105 <C; C, = 20 pF; input slew = 1 ns. Simulated parameters sampled at the 30 %
and 70 % level of the rising or falling edge; values guaranteed by design. Delays introduced by the
external trace or external device are not considered.

Symbol Parameter Conditions Min Max Unit

SPI master

tps data set-up time 1.8V <=Vpp<=36V 3 - ns

toH data hold time 1.8V <=Vpp<=36V 0 - ns

ty) data output valid time 1.8V <=Vpp<=3.6V 0 5 ns

SPI slave

tps data set-up time 1.8V <=Vpp<=36V 4 - ns

toH data hold time 1.8V <=Vpp<=36V 1 - ns

ty) data output valid time 3.0V <=Vpp<=3.6V 0 26 ns
1.8V <=Vpp<3.0V 0 42 ns
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12.8 USART interface

LPC84x

The actual USART bit rate depends on the delays introduced by the external trace, the
external device, system clock (CCLK), and capacitive loading. Excluding delays
introduced by external device and PCB, the maximum supported bit rate for USART
master synchronous mode is 10 Mbit/s, and the maximum supported bit rate for USART
slave synchronous mode is 10 Mbit/s.

Remark: USART functions can be assigned to all digital pins. The characteristics are valid
for all digital pins except the open-drain pins PIO0_10 and PIO0_11.

Table 24. USART dynamic characteristics

Tamb = 40 €10 105 TC; 1.8 V <= Vpp <= 3.6 V unless noted otherwise; C, = 10 pF; input slew =
10 ns. Simulated parameters sampled at the 30 %/70 % level of the falling or rising edge; values
guaranteed by design.

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

tsu(D) data input set-up time 3.0V<=Vpp<=36V 31 - ns
1.8V <=Vpp<3.0V 42

thp) data input hold time 0 - ns

tv) data output valid time 0 7 ns

USART slave (in synchronous mode)

tsup) data input set-up time 5 - ns
th) data input hold time 5 - ns
tvq) data output valid time 30V<=Vpp<=36V 0 35 ns

1.8V <=Vpp<3.0V 0 46 ns

\ Tey(clk)

Un_SCLK (CLKPOL = 0) J’ \

Un_SCLK (CLKPOL = 1) \

tV(Q) — | |— — | -— th)
TXD START / BITO BIT1
I

tsu(D) | th(D)

RXD \ START /( BITO X BIT1

‘ aaa-015074

Fig 32. USART timing
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Fig 33. 12-bit ADC characteristics
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13.3 Comparator and internal voltage reference

Table 28. Internal voltage reference static and dynamic characteristics
Tamp = 40 T to +105 <C; Vpp = 3.3 V; hysteresis disabled in the comparator CTRL register.

Symbol Parameter Conditions Min Typ Max Unit
Vo output voltage | Tamp = 25 °C to 105°C 860 - 940 mV
Tamb =25 °C 904 mV
0.910 aaa-014424
Vo
V) ——
[—
/
0.905 —

0.900

0.895

0.890
-40 -10 20 50 80 110
temperature (°C)

Vpp = 3.3 V; characterized through bench measurements on typical samples.

Fig 35. Typical internal voltage reference output voltage

Table 29. Comparator characteristics
Tamb = 40 T to +105 < unless noted otherwise; Vpp = 1.8 V1o 3.6 V.

Symbol |Parameter Conditions ‘ ‘Min Typ Max Unit
Static characteristics

Vrefcmp) ~ COmMparator reference pin ACMPVRgr 1.5 - 3.6 \%
voltage

Ibb supply current VP >VM; Tamp =25 °C; Vpp=3.3V 2 - 90 - A
VM > VP; Tgmp = 25 °C; Vpp=3.3Vv |& - 60 - pA

Vic common-mode input voltage 0 - Vb \%

DVo output voltage variation 0 - Vbp \

Voffset offset voltage Vic=0.1V;Vpp=3.0V 2 - 3 - mV
Vic=15V;Vpp=3.0V 2 - 3 - mV
Vic=29V, Vpp = 3.0V 2 - 6 - mV

Dynamic characteristics

tstartup start-up time norginal process; Vpp = 3.3 V; Tamp = - 13 - us
25 °C
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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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XTAL oscillator

In the XTAL oscillator circuit, only the crystal (XTAL) and the capacitances Cyx4 and Cx»
need to be connected externally on XTALIN and XTALOUT. See Figure 37.

LPCxxxx
L
XTALIN XTALOUT J-
— = CL ==Cp
XTAL T
I|:|I
1 n
Rs
—-_— = cyo

I Cx1

.||_|

aaa-025725

Fig 37. XTAL oscillator components

For best results, it is very critical to select a matching crystal for the on-chip oscillator.
Load capacitance (CL), series resistance (RS), and drive level (DL) are important
parameters to consider while choosing the crystal. After selecting the proper crystal, the
external load capacitor Cxq and Cx» values can also be generally determined by the
following expression:

Cx1=Cx2=2CL — (Cpag * Cparasitic)
Where:

C. - Crystal load capacitance
Cpad - Pad capacitance of the XTALIN and XTALOUT pins (~3 pF).
Crarasitic — Parasitic or stray capacitance of external circuit.

Although Cp,rasitic €an be ignored in general, the actual board layout and placement of
external components influences the optimal values of external load capacitors. Therefore,
it is recommended to fine tune the values of external load capacitors on actual hardware
board to get the accurate clock frequency. For fine tuning, measure the clock on the
XTALOUT pin and optimize the values of external load capacitors for minimum frequency
deviation.
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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
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I
terminal 1 ! T
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T
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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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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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