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NXP Semiconductors LPC122x

32-bit ARM Cortex-MO microcontroller

@ Crystal oscillator with an operating range of 1 MHz to 25 MHz.

€ 12 MHz Internal RC (IRC) oscillator trimmed to 1 % accuracy that can optionally be
used as a system clock.

@ PLL allows CPU operation up to the maximum CPU rate without the need for a
high-frequency crystal. May be run from the system oscillator or the internal RC
oscillator.

@ Clock output function with divider that can reflect the system oscillator clock, IRC
clock, main clock, and Watchdog clock.

@ Real-Time Clock (RTC).

B Digital peripherals
@ Micro DMA controller with 21 channels.
€ CRC engine.

¢ Two UARTSs with fractional baud rate generation and internal FIFO. One UART with
RS-485 and modem support and one standard UART with [rDA.

@ SSP/SPI controller with FIFO and multi-protocol capabilities.

@ 12C-bus interface supporting full I2C-bus specification and Fast-mode Plus with a
data rate of 1 Mbit/s with multiple address recognition and monitor mode. 12C-bus
pins have programmable glitch filter.

@ Up to 55 General Purpose I/O (GPIO) pins with programmable pull-up resistor,
open-drain mode, programmable digital input glitch filter, and programmable input
inverter.

@ Programmable output drive on all GPIO pins. Four pins support high-current output
drivers.

@ All GPIO pins can be used as edge and level sensitive interrupt sources.

@ Four general purpose counter/timers with four capture inputs and four match
outputs (32-bit timers) or two capture inputs and two match outputs (16-bit timers).

¢ Windowed WatchDog Timer (WWDT); IEC-60335 Class B certified.
B Analog peripherals
@ One 8-channel, 10-bit ADC.

€ Two highly flexible analog comparators. Comparator outputs can be programmed
to trigger a timer match signal or can be used to emulate 555 timer behavior.

B Power
@ Three reduced power modes: Sleep, Deep-sleep, and Deep power-down.
@ Processor wake-up from Deep-sleep mode via start logic using 12 port pins.
@ Processor wake-up from Deep-power down and Deep-sleep modes via the RTC.
@ Brownout detect with three separate thresholds each for interrupt and forced reset.
€ Power-On Reset (POR).
@ Integrated PMU (Power Management Unit).

B Unique device serial number for identification.

3.3V power supply.

B Available as 64-pin and 48-pin LQFP package.
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LPC122x

3. Applications

32-bit ARM Cortex-MO microcontroller

eMetering
Lighting
Industrial networking
Alarm systems
White goods

4. Ordering information

Table 1.

Ordering information

Type number ’Package
‘Name ‘Description Version
LPC1227FBD64/301 LQFP64 LQFP64: plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
LPC1226FBD64/301 LQFP64 LQFP64: plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
LPC1225FBD64/321 LQFP64 LQFP64: plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
LPC1225FBD64/301 LQFP64 LQFP64: plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
LPC1224FBD64/121 LQFP64 LQFP64: plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
LPC1224FBD64/101 LQFP64 LQFP64: plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
LPC1227FBD48/301 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm  SOT313-2
LPC1226FBD48/301 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm  SOT313-2
LPC1225FBD48/321 LQFP48 LQFPA48: plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm  SOT313-2
LPC1225FBD48/301 LQFP48 LQFPA48: plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm  SOT313-2
LPC1224FBD48/121 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm  SOT313-2
LPC1224FBD48/101 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm  SOT313-2
LPC122X All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. Al rights reserved.
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32-bit ARM Cortex-MO microcontroller

Table 3. LPC122x pin description ...continued
Symbol Q3 Start Type Reset Description
o !oglc state
o O input 11
— —
= =
a o
P100_7/CTS0/ 22 26 @ yes /O I;PU PIO0 7 — General purpose digital input/output pin.
3 —
CT32B1 CAPL/ &l | ; CTSO0 — Clear To Send input for UARTO.
CT32B1_MAT1
I - CT32B1_CAP1 — Capture input, channel 1 for 32-bit timer 1.
(0] - CT32B1_MAT1 — Match output, channel 1 for 32-bit timer 1.
P100_8/RXD1/ 23 27 @ yes /O I;PU PIO0 8 — General purpose digital input/output pin.
3
CT32B1_CAP2/ 8 I - RXD1 — Receiver input for UART1.
CT32B1_MAT2 - —
I - CT32B1_CAP2 — Capture input, channel 2 for 32-bit timer 1.
(0] - CT32B1_MAT2 — Match output, channel 2 for 32-bit timer 1.
P100_9/TXD1/ 24 28 2 yes /O I;PU PIO0 9 — General purpose digital input/output pin.
CT32B1 _CAP3/ &l (0] - TXD1 — Transmitter output for UART1.
CT32B1_MAT3 - —
I - CT32B1_CAP3 — Capture input, channel 3 for 32-bit timer 1.
(0] - CT32B1_MAT3 — Match output, channel 3 for 32-bit timer 1.
P100_10/SCL 25 37 M yes /O I;1A PIOO0_10 — General purpose digital input/output pin.
/o - SCL — 12C-bus clock input/output.
P100_11/SDA/ 26 38 M yes 1/O I;1A PIOO_11 — General purpose digital input/output pin.
CT16B0_CAPO/ o - SDA — 12C-bus data input/output.
CT16B0_MATO
I - CT16B0_CAPO — Capture input, channel 0 for 16-bit timer 0.
(0] - CT16B0_MATO — Match output, channel 0 for 16-bit timer 0.
P100_12/CLKOUT/ 27 39 B no /O I;PU PIO0_12 — General purpose digital input/output pin. A LOW
CT16B0_CAP1/ level on this pin during reset starts the ISP command handler.
CT16B0_MAT1 High-current output driver.
(0] - CLKOUT — Clock out pin.
I - CT16B0_CAP1 — Capture input, channel 1 for 16-bit timer 0.
(0] - CT16B0_MAT1 — Match output, channel 1 for 16-bit timer 0.
RESET/PIO0_13 28 40 B no I I; PU RESET — External reset input: A LOW on this pin resets the
[l device, causing I/O ports and peripherals to take on their
default states, and processor execution to begin at address 0.
/o - PIO0_13 — General purpose digital input/output pin.
P100_14/SCK 29 41 @ no /O |I;PU PIO0_14 — General purpose digital input/output pin.
3
8 /o - SCK — Serial clock for SSP/SPI.
PIO0_15/SSEL/ 30 42 B no /O |;PU PIO0_15 — General purpose digital input/output pin.
3
CT16B1_CARO/ & o~ - SSEL — Slave select for SSP/SP!.
CT16B1_MATO - —
I - CT16B1_CAPO — Capture input, channel 0 for 16-bit timer 1.
(@] - CT16B1_MATO — Match output, channel O for 16-bit timer 1.
PIO0_16/MISO/ 31 43 B no /O |;PU PIO0_16 — General purpose digital input/output pin.
3
CT16B1_CAPR1/ & o~ - MISO — Master In Slave Out for SSP/SPI.
CT16B1_MAT1 - —
I - CT16B1_CAP1 — Capture input, channel 1 for 16-bit timer 1.
(@] - CT16B1_MAT1 — Match output, channel 1 for 16-bit timer 1.

LPC122X
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32-bit ARM Cortex-MO microcontroller

Table 3. LPC122x pin description ...continued
Symbol Q3 Start Type Reset Description
o !oglc state
o O input 11
— —
= £
a o
P100_17/MOSI 32 44 @ no /O I;PU PIO0_17 — General purpose digital input/output pin.
3
8 /o - MOSI — Master Out Slave In for SSP/SPI.
P100_18/SWCLK/ 33 45 @ no /O |, PU PIO0_18 — General purpose digital input/output pin.
3
CT32B0_CAPO/ 8 I - SWCLK — Serial wire clock, alternate location.
CT32B0_MATO
I - CT32B0_CAPO — Capture input, channel O for 32-bit timer 0.
o - CT32B0_MATO — Match output, channel O for 32-bit timer 0.
PIO0_19/ACMPO 10/ 4 4 [ no /O I, PU PIO0_19 — General purpose digital input/output pin.
7
CT32B0_CAP/ u I - ACMPO_I0 — Input 0 for comparator O.
CT32B0_MAT1
I - CT32B0_CAP1 — Capture input, channel 1 for 32-bit timer 0.
(0] - CT32B0_MAT1 — Match output, channel 1 for 32-bit timer 0
P100_20/ACMPO_11/ 5 5 [B no /O |, PU PIO0_20 — General purpose digital input/output pin.
CT32B0_CAP2/ U | - ACMPO_I1 — Input 1 for comparator 0.
CT32B0_MAT2 = - —
I - CT32B0_CAP2 — Capture input, channel 2 for 32-bit timer 0.
(0] - CT32B0_MAT2 — Match output, channel 2 for 32-bit timer 0.
P100_21/ACMPO_I12/ 6 6 [ no /O |, PU PIO0_21 — General purpose digital input/output pin.
7
CT32B0_CAP3/ u I - ACMPO_I2 — Input 2 for comparator O.
CT32B0_MAT3 - —
I - CT32B0_CAP3 — Capture input, channel 3 for 32-bit timer 0.
o - CT32B0_MAT3 — Match output, channel 3 for 32-bit timer 0.
P100_22/ACMPO_I3 7 7 B no /O I;PU PIO0_22 — General purpose digital input/output pin.
7
A I - ACMPO_I3 — Input 3 for comparator O.
P100_23/ 8 8 [ no /O I, PU PIO0_23 — General purpose digital input/output pin.
7
ACMP1_10/ u I - ACMP1_10 — Input O for comparator 1.
CT32B1_CAPO/ - —
CT32B1 MATO I - CT32B1_CAPO — Capture input, channel 0 for 32-bit timer 1.
o - CT32B1_MATO — Match output, channel O for 32-bit timer 1.
P100_24/ACMP1_11/ 9 9 B no /O |I;PU PIO0_24 — General purpose digital input/output pin.
7
CT32B1 CAPL/ u | - ACMPL_I1 — Input 1 for comparator 1.
CT32B1_MAT1 - —
I - CT32B1_CAP1 — Capture input, channel 1 for 32-bit timer 1.
o - CT32B1_MAT1 — Match output, channel 1 for 32-bit timer 1.
SWDIO/ACMP1_12/ 10 10 B no /O |I;PU SWDIO — Serial wire debug input/output, default location.
7
CT32B1_CAP2/ u I - ACMP1_12 — Input 2 for comparator 1.
CT32B1_MAT2/ - —
PIO0 25 I - CT32B1_CAP2 — Capture input, channel 2 for 32-bit timer 1.
(0] - CT32B1_MAT2 — Match output, channel 2 for 32-bit timer 1.
/o - P100_25 — General purpose digital input/output pin.
SWCLK/ACMP1_13/ 11 11 B no I I; PU SWCLK — Serial wire clock, default location.
7
CT32B1 CAP3/ u I - ACMP1_I3 — Input 3 for comparator 1.
CT32B1_MAT3/ : —
PIOO 26 [ - CT32B1_CAP3 — Capture input, channel 3 or 32-bit timer 1.
(0] - CT32B1_MAT3 — Match output, channel 3 for 32-bit timer 1.
I/0 PIO0_26 — General purpose digital input/output pin.
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32-bit ARM Cortex-MO microcontroller

Table 4. Pin multiplexing
Peripheral Function Type Available on ports:
ADC ADO | PIO0O_30 - -
AD1 | PIO0_ 31 - -
AD2 | PIO1 0 - -
AD3 | PIO1_1 - -
AD4 | PIO1_2 - -
AD5 | PIO1_3 - -
AD6 | PIO1_4 - -
AD7 | PIO1 5 - -
CT16B0 CT16B0_CAPO | PIO0_11  PIO0 28  PIO2_0
CT16B0_CAP1 | PIO0_12 PIO0 29  PIO2_1
CT16B0_MATO o) PIO0O_11  PIO0 28  PIO2_ 0
CT16B0_MAT1 o) PIO0O_12 PIO0 29  PIO2_ 1
CT16B1 CT16B1_CAPO | PIO0_15 PIO1 5 PIO2_2
CT16B1_CAP1 | PIO0_16  PIO1_6 PIO2_3
CT16B1_MATO o) PIO0O_15  PIO1_5 PIO2_2
CT16B1_MAT1 o) PIO0O_16  PIO1_6 PIO2_3
CT32B0 CT32B0_CAPO | PIO0_1 PIO0_18  PIO2_ 4
CT32B0_CAP1 | PIO0_2 PIO0_19 PIO2_5
CT32B0_CAP2 | PIO0_3 PIO0_20  PIO2_6
CT32B0_CAP3 | PIO0_4 PIO0_21  PIO2_7
CT32B0_MATO o) PIOO_1 PIO0_18  PIO2_4
CT32B0_MAT1 o) PIO0_2 PIO0O_19  PIO2_5
CT32B0_MAT2 o) PIOO_3 PIO0_ 20  PIO2_6
CT32B0_MAT3 o) PIO0_4 PIO0O_ 21  PIO2_7
CT32B1 CT32B1_CAPO | PIO0_6 PIO0_23  PIO2_8
CT32B1_CAP1 | PIO0_7 PIO0_24  PIO2_9
CT32B1_CAP2 | PIO0_8 PIO0_25  PIO2_10
CT32B1_CAP3 | PIO0_9 PIO0_26  PIO2_11
CT32B1_MATO o) PIO0_6 PIO0_ 23  PIO2_8
CT32B1_MAT1 o) PIO0_7 PIO0O_24  PIO2_9
CT32B1_MAT2 o) PIOO_8 PIO0_25  PIO2_10
CT32B1_MAT3 o) PIO0_9 PIO0O_26  PIO2_11
UARTO RXDO | PIOO_1 PIO2_1 -
TXDO o) PIOO_2 PIO2_2 -
CTSO | PIO0_7 PI02_4 -
DCDO | PIO0_5 PIO2_6 -
DSRO | PIO0_4 PIO2_7 -
DTRO o} PIO0_3 PIO2_3 -
RIO | PIO0_6 PIO2_5 -
RTSO o} PIO0_0 PIO2_0 -
LPC122X All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. Al rights reserved.
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32-bit ARM Cortex-MO microcontroller

AHB peripherals

Ox1FFE 2000 r 0x4003 C000

H PMU
8 kB custom ROM 0x1EFE 0000 ‘- 0x4003 8000

0x5008 0000
LPC122x L CRC 0x5007 0000
4GB O0xFFFF FFFF
l :J 3 -6 reserved
reserved >
0xE010 0000 fo- T 0x5003 0000
rivate peripheral bus ! 2 . GPIO PIO2
private perp 0xE000 0000 1 : s 0x5002 0000
cerved ; L 0x5001 0000
N | H GPIO PIO0O
. j— - - - - ' .
AHB peripherals 0x5000 0000 APB peripherals 0x4008 0000
reserved AN 22 - 31 reserved
0x4008 0000 r 0x4005 8000
T : tor 0/1
168 APB peripherals ~ 0xd000 0000 1 21 : comparator 0x4005 4000
; 20; RTC 0x4005 0000
reserved 3 193  micro DMA registers |5 1004 cooo
3 18! system control 0x4004 8000
0x1FFF 2000 i H
| 17, IOCONFIG
8 kB boot ROM ! ; 0x4004 4000
Ox1FFF 0000 ; 16 sSSP 0x4004 0000
reserved l 15+ reserved

reserved

0x1FFC 4000
16 kB NXP library ROM O 1FEC 0000 9- 13 reserved
X
) . 0x4002 4000
reserve : 8 1 ADC 0x4002 0000
0x1000 2000 7 + 32-bit counter/timer 1 0x4001 CO00
8 kB SRAM (LPC1225/677) 0x1000 1000 6 1+ 32-bit counter/timer 0 0x4001 8000
4 kB SRAM (LPC1224) 0x1000 0000 5 : 16-bit counter/timer 1 0x4001 4000
reserved N 0x0002 0000 4 E 16-bit counter/timer 0 | 0x4001 0000
128 kB on-chip flash (LPC1227/301) 0x0001 8000 3 UART1 0x4000 C000
96 kB on-chip flash (LPC1226/301) 0X0001 4000 2 ! UARTO 0x4000 8000
80 kB on-chip flash (LPC1225/321) X000 0000 11 woT 0x4000 4000
B 2C-|
64 kB on-chip flash (LPC1225/301) 0x0000 GO0 0. I"C-bus 0x4000 0000
_chi 0x0000 00CO
48 kB on-chip flash (LPC1224/121) 0x0000 8000 e e |0X0000 el
-chi X
. 32 kB on-chip flash (LPC1224/101) [~ oo 002821270

Fig 4. LPC122x memory map

7.5 Nested Vectored Interrupt Controller (NVIC)

The Nested Vectored Interrupt Controller (NVIC) is an integral part of the Cortex-M0. The
tight coupling to the CPU allows for low interrupt latency and efficient processing of late
arriving interrupts.

7.5.1 Features

¢ Controls system exceptions and peripheral interrupts.

LPC122X All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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7.13

7.13.1

32-bit ARM Cortex-MO microcontroller

Bidirectional data transfer between masters and slaves.
Multi-master bus (no central master).

Arbitration between simultaneously transmitting masters without corruption of serial
data on the bus.

Serial clock synchronization allows devices with different bit rates to communicate via
one serial bus.

Serial clock synchronization can be used as a handshake mechanism to suspend and
resume serial transfer.

The 12C-bus can be used for test and diagnostic purposes.
The 12C-bus controller supports multiple address recognition and a bus monitor mode.

10-bit ADC

The LPC122x contains one ADC. It is a single 10-bit successive approximation ADC with
eight channels.

Features

10-bit successive approximation ADC.

Input multiplexing among 8 pins.

Power-down mode.

Measurement range 0 V to Vppavza).

10-bit conversion time of 257 kHz.

Burst conversion mode for single or multiple inputs.

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

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

7.14 Comparator block

The comparator block consists of two analog comparators.

7.14.1 Features

LPC122X

Up to six selectable external sources per comparator; fully configurable on either
positive or negative comparator input channels.

BOD 0.9 V internal reference voltage selectable on both comparators; configurable on
either positive or negative comparator input channels.

32-stage voltage ladder internal reference voltage selectable on both comparators;
configurable on either positive or negative comparator input channels.

Voltage ladder source voltage is selectable from an external pin or an internal 3.3 V
voltage rail if external power source is not available.

Voltage ladder can be separately powered down for applications only requiring the
comparator function.

Relaxation oscillator circuitry output for a feedback 555-style timer application.
Common interrupt connected to NVIC.
Comparator outputs selectable as synchronous or asynchronous.
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32-bit ARM Cortex-MO microcontroller

Comparator outputs connect to two timers, allowing for the recording of comparison
event time stamps.

7.15 General purpose external event counter/timers

The LPC122x includes two 32-bit counter/timers and two 16-bit counter/timers. The
counter/timer is designed to count cycles of the system derived clock. It can optionally
generate interrupts or perform other actions at specified timer values, based on four
match registers. Each counter/timer also includes up to four capture inputs to trap the
timer value when an input signal transitions, optionally generating an interrupt.

7.15.1 Features

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

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

Four match registers per timer that allow:

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

— Reset timer on match with optional interrupt generation.

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

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

Do nothing on match.

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

Supports timed DMA requests.

7.16 Windowed WatchDog timer (WWDT)

The purpose of the watchdog is to reset the microcontroller within a windowed amount of
time if it enters an erroneous state. When enabled, the watchdog will generate a system
reset if the user program fails to ‘feed’ (or reload) the watchdog within a predetermined
amount of time.

7.16.1 Features

LPC122X

Internally resets chip if not periodically reloaded.

Debug mode.

Incorrect/Incomplete feed sequence causes reset/interrupt if enabled.
Safe operation: can be locked by software to be always on.

Flag to indicate watchdog reset.

Programmable 24-bit timer with internal prescaler.
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7.17

7.17.1

7.18

7.18.1

LPC122X

32-bit ARM Cortex-MO microcontroller

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

* The Watchdog Clock (WDCLK) source can be selected from the Internal RC oscillator
(IRC) or the Watchdog oscillator. This gives a wide range of potential timing choices of
Watchdog operation under different power reduction conditions. It also provides the
ability to run the WDT from an entirely internal source that is not dependent on an
external crystal and its associated components and wiring for increased reliability.

Real-time clock (RTC)

The RTC provides a basic alarm function or can be used as a long time base counter. The
RTC generates an interrupt after counting for a programmed number of cycles of the RTC
clock input.

Features

* Uses dedicated 32 kHz ultra low-power oscillator.

* Selectable clock inputs: RTC oscillator (1 Hz, delayed 1 Hz, or 1 kHz clock) or main
clock with programmable clock divider.

e 32-bit counter.

* Programmable 32-bit match/compare register.

¢ Software maskable interrupt when counter and compare registers are identical.
* Generates wake-up from Deep-sleep and Deep power-down modes.

Clocking and power control

Crystal oscillators

The LPC122x include four independent oscillators. These are the system oscillator, the
Internal RC oscillator (IRC), the RTC 32 kHz oscillator (for the RTC only), and the
Watchdog oscillator. Except for the RTC oscillator, each oscillator can be used for more
than one purpose as required in a particular application.

Following reset, the LPC122x will operate from the Internal RC oscillator until switched by
software. This allows systems to operate without any external crystal and the bootloader
code to operate at a known frequency.

See Figure 5 for an overview of the LPC122x clock generation.
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32-bit ARM Cortex-MO microcontroller

main clock

CLOCK system clock

DIVIDER

———  » AHB clock 0

31
1to31
(memories
and peripherals)

SYSAHBCLKCTRL][1:31]
(AHB clock enable)

(system)

AHB clocks

3 CLOCK

DIVIDER

— peripheral clocks
(SSP, UARTO, UART1)

7 CLOCK

DIVIDER

— peripheral clocks
(IOCONFIG glitch filter)

CLOCK

IRC oscillator ————

watchdog oscillator

MAINCLKSEL
(main clock select)

IRC oscillator

system oscillator

*— SYSTEM PLL]

SYSPLLCLKSEL

DIVIDER

RTC oscillator 1 Hz clock
RTC oscillator 1 Hz delayed clock
RTC oscillator 1 kHz clock

RTC

RTCOSCCTRL

IRC oscillator
system oscillator
watchdog oscillator

CLOCK

CLKOUTUEN

(CLKOUT clock update enable)

IRC oscillator

L » CLKOUT pin
DIVIDER

» WWDT

watchdog oscillator

Fig 5. LPC122x clocking generation block diagram

7.18.1.1 Internal RC oscillator

WDCLKSEL
(WWDT clock select)

002aaf271

The IRC may be used as the clock source for the WDT, and/or as the clock that drives the
PLL and subsequently the CPU. The nominal IRC frequency is 12 MHz. The IRC is
trimmed to 1 % accuracy over the entire voltage and temperature range.

Upon power-up or any chip reset, the LPC122x use the IRC as the clock source. Software
may later switch to one of the other available clock sources.

7.18.1.2 System oscillator

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

the PLL.

LPC122X
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7.18.1.3

7.18.2

7.18.3

7.18.4

7.18.5

7.185.1

LPC122X

32-bit ARM Cortex-MO microcontroller

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. The ARM processor clock frequency is referred to as CCLK elsewhere in this
document.

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 %.

System PLL

The PLL accepts an input clock frequency in the range of 10 MHz to 25 MHz. The input
frequency is multiplied up to a high frequency with a Current Controlled Oscillator (CCO).
The multiplier can be an integer value from 1 to 32. The CCO operates in the range of
156 MHz to 320 MHz, so there is an additional divider in the loop to keep the CCO within
its frequency range while the PLL is providing the desired output frequency. The output
divider may be set to divide by 2, 4, 8, or 16 to produce the output clock. The PLL output
frequency must be lower than 100 MHz. Since the minimum output divider value is 2, it is
insured that the PLL output has a 50 % duty cycle. The PLL is turned off and bypassed
following a chip reset and may be enabled by software. The program must configure and
activate the PLL, wait for the PLL to lock, and then connect to the PLL as a clock source.
The PLL settling time is 100 ps.

Clock output

The LPC122x features a clock output function that routes the IRC oscillator, the system
oscillator, the watchdog oscillator, or the main clock to an output pin.

Wake-up process

The LPC122x begin operation at power-up and when awakened from Deep power-down
mode by using the 12 MHz IRC oscillator as the clock source. This allows chip operation
to resume quickly. If the main oscillator or the PLL is needed by the application, software
will need to enable these features and wait for them to stabilize before they are used as a
clock source.

Power control

The LPC122x support a variety of power control features. There are three special modes
of processor power reduction: Sleep mode, Deep-sleep mode, and Deep power-down
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 fine tuning of 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.

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.
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10. Static characteristics

32-bit ARM Cortex-MO microcontroller

Table 7. Static characteristics

Tamp = 40 €T to +85 I, unless otherwise specified.

Symbol Parameter

Vbb(10) input/output supply
voltage

Vbp(ava) supply voltage (3.3 V)

Iop supply current

Tamp =25 °C
Normal-drive output pins (Standard port pins, RESET)
I LOW-level input V=0V,
current
I HIGH-level input V,= VDD(IO);
current
loz OFF-state output Vo =0V, Vo = Vpp(o);
current
\/ input voltage pin configured to provide a
digital function
Vo output voltage output active
ViH HIGH-level input
voltage

LPC122X

Conditions

on pin VDD(IO)

Active mode;
Vbp(avz) = 3.3V,
Tamb = 25 °C; code

while(1){}
executed from flash
all peripherals disabled:
CCLK =12 MHz
CCLK =24 MHz
CCLK =33 MHz
all peripherals enabled:
CCLK =12 MHz
CCLK =24 MHz
CCLK =33 MHz

Sleep mode;

Vbp(avs) = 3.3V,

Tamb = 25 °C;

all peripherals disabled
CCLK =12 MHz
CCLK =24 MHz
CCLK =33 MHz

Deep-sleep mode;

Vbpvs) = 3.3V,

Tamp =25 °C

Deep power-down mode;

Vbp(avz) = 3.3 V;

Min
3.0

3.0

0.7Vpbp(0)

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

Typl
3.3

3.3

4.6

12.2

6.6
10.9
141

18
3.3
4.4
30

720

Max Unit
3.6 Vv

3.6 \Y,

- mA

- mA

- pA

100 nA
100 nA
100 nA
Voogoy vV

Vobgoy V
- \Y
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Table 7.

Static characteristics ...continued

Tamp = 40 €T to +85 <, unless otherwise specified.

32-bit ARM Cortex-MO microcontroller

Symbol
Vi

Vhys
Vo

VoL

lon

loL

lons

loLs

lou

Parameter

LOW-level input
voltage

hysteresis voltage

HIGH-level output
voltage

LOW-level output
voltage

HIGH-level output
current

LOW-level output
current

HIGH-level
short-circuit output
current

LOW-level
short-circuit output
current

pull-up current

Conditions

low mode; Ioy = -2 mA
high mode; Iopy = -4 mA

low mode; lo. =2 mA
high mode; Io. =4 mA

low mode; Vo = Vpp(o) —
0.4V

high mode; Von = Vpp(o) -
04V

low mode; Vo = 0.4V
high mode; VoL = 0.4V
VOH =0V

High-drive output pins (PIO0_27, PIO0_28, PIO0_29, PIO0_12)

VoL

LPC122X

LOW-level input
current

HIGH-level input
current

OFF-state output
current

input voltage

output voltage

HIGH-level input
voltage

LOW-level input
voltage

hysteresis voltage

HIGH-level output
voltage

LOW-level output
voltage

VoL = Vbpa
V=0V
V=0V,
V| = Vbp(oy

Vo =0V; Vo = Vpp(oy;
pin configured to provide a

digital function

output active

low mode; loy = —-20 mA
high mode; oy = -28 mA

low mode; oL = 12 mA
high mode; Io. = 18 mA

5]

S
S

&

Min
Vbb(o) —
0.4

Vbp(i0) —
0.4

-50

0
0.7Vpp(i0)

Vbb(o) —

Vbb(o) -
0.7

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

0.3Vpp(i0)

Max

0.3Vppy
0)

0.4
0.4

50

-100

100
100
100
Vbb(0)

Vbb(0)

0.4
0.4

Unit

mA

mA

mA
mA
mA

mA

HA

nA

nA

nA
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32-bit ARM Cortex-MO microcontroller

10.1 Peripheral power consumption

The supply current per peripheral is measured as the difference in supply current between
the peripheral block enabled and the peripheral block disabled in the SYSAHBCLKCFG
and PDRUNCEFG (for analog blocks) registers. All other blocks are disabled in both
registers and no code is executed. Measured on a typical sample at Tymp = 25 °C and
VDD(3V3) =33V

Table 8.  Peripheral power consumption

Peripheral Typical current consumption Ippin mA
Frequency 24 MHz 12 MHz
independent
system IRC + PLL system IRC
oscillator + PLL oscillator
IRC 0.29 - - - -
PLL (PLL output 1.87 - - - -

frequency = 24 MHz)

WDosc (WDosc output  0.25 - - - -
frequency = 500 kHz)

BOD 0.06 - - - -

Analog comparator 0/1 - 0.05 0.05 0.03 0.02
ADC - 1.86 1.85 1.61 1.61
CRC engine - 0.04 0.04 0.02 0.02
16-bit timer 0 (CT16B0) - 0.09 0.09 0.04 0.04
16-bit timer 1 (CT16B1) - 0.09 0.09 0.04 0.04
32-bit timer 0 (CT32B0) - 0.08 0.08 0.04 0.04
32-bit timer 1 (CT32B1) - 0.08 0.08 0.04 0.04
GPIOO - 0.34 0.34 0.17 0.17
GPIO1 - 0.34 0.34 0.17 0.17
GPI02 - 0.36 0.37 0.18 0.18
12C - 0.09 0.09 0.05 0.05
IOCON - 0.09 0.10 0.05 0.05
RTC - 0.10 0.10 0.05 0.05
SSP - 0.30 0.29 0.15 0.15
UARTO - 0.52 0.51 0.26 0.26
UART1 - 0.52 0.51 0.26 0.26
DMA - 0.18 0.18 0.09 0.09
WWDT - 0.06 0.06 0.03 0.03

10.2 Power consumption
Power measurements in Active, Sleep, and Deep-sleep modes were performed under the
following conditions (see LPC122x user manual):
¢ Active mode: all GPIO pins set to input with external pull-up resistors.
¢ Sleep and Deep-sleep modes: all GPIO pins set to output driving LOW.
¢ Deep power-down mode: all GPIO pins set to input with external pull-up resistors.
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002aag189

(HA) /

0.9 /
0.8
Vpp(@3v3) =3.6 V
3.3V /
3.0V ’——"___,,ffff—ff

0.7

0.6
-40 -15 10 35 60 85
temperature (°C)

Fig 12. Deep power-down mode: Typical supply current Ipp versus temperature for
different supply voltages Vpp(ava)

Electrical pin characteristics

36 002aagl75
VoH
v)
3.2 x
N
low mode
\ -40°C
2.8 low mode +25 °C\
-40 °C —

i el
2.4 :;g °g :/\s

DN YN
N \

0 16 32 48
lon (MA)

Conditions: Vpp(o) = 3.3 V

Fig 13. High-drive pins: Typical HIGH-level output voltage Vou versus HIGH-level output
current lon
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32-bit ARM Cortex-MO microcontroller

10.4 ADC characteristics

Table 9.  ADC static characteristics
Tamb = 40 T to +85 < unless otherwise specified; ADC frequency 9 MHz, Vppivs) = 3.0 V to

3.6V.

Symbol  Parameter Conditions Min  Typll Max Unit
Via analog input voltage 0 - Vop@vs) V
Cia analog input capacitance - - 1 pF
Ep differential linearity error B4 - - +1 LSB
EL(adj) integral non-linearity 2l - - +25 LSB
Eo offset error [2]6] - - +1 LSB
Ec gain error [@m - - +3 LSB
Er absolute error [2]i8] - - +3 LSB
feanc) ADC conversion frequency - - 257 kHz
Ri input resistance ©o - - 3.9 MQ

(1]

(2]
(3]
(4]

(5]

(6]

(7]

(8]

9]
(20]

LPC122X

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

Conditions: Vgs =0V, VDD(3V3) =33V
The ADC is monotonic, there are no missing codes.

The differential linearity error (Ep) is the difference between the actual step width and the ideal step width.
See Figure 19.

The integral non-linearity (Ei(agj) is the peak difference between the center of the steps of the actual and
the ideal transfer curve after appropriate adjustment of gain and offset errors. See Figure 19.

The offset error (Ep) is the absolute difference between the straight line which fits the actual curve and the
straight line which fits the ideal curve. See Figure 19.

The gain error (Eg) is the relative difference in percent between the straight line fitting the actual transfer
curve after removing offset error, and the straight line which fits the ideal transfer curve. See Figure 19.

The absolute error (Et) is the maximum difference between the center of the steps of the actual transfer
curve of the non-calibrated ADC and the ideal transfer curve. See Figure 19.

Tamb = 25 °C; maximum sampling frequency fs = 257 kHz and analog input capacitance Ci; = 1 pF.

Input resistance R; depends on the sampling frequency fs: Rj = 1/ (fs x Ciy).
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10.5

LPC122X

BOD static characteristics

Table 10. BOD static characteristics[

Tamb =25 C.

32-bit ARM Cortex-MO microcontroller

Symbol Parameter
Vin threshold voltage

Conditions
interrupt level 1
assertion
de-assertion
interrupt level 2
assertion
de-assertion
interrupt level 3
assertion
de-assertion
reset level 1
assertion
de-assertion
reset level 2
assertion
de-assertion
reset level 3
assertion
de-assertion

Min

Typ

2.25
2.39

2.54
2.67

2.83
2.93

2.04
2.18

2.34
2.47

2.62
2.76

Max Unit

[1] Interrupt levels are selected by writing the level value to the BOD control register BODCTRL, see LPC122x

user manual.
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11.2 Flash memory

Table 12. Dynamic characteristic: flash memory
Tamb = 40 T to +85 <C; Vpp(ava) over specified ranges.

Symbol Parameter Conditions Min Max Unit

ter erase time for one page (512 byte) [ - 20 ms
for one sector (4 kB) ] 162 ms
for all sectors; mass - 20 ms
erase

tprog programming  one word (4 bytes) [ - 49 us

time four sequential words [ER 194 us

128 bytes (one row of 32 [ - 765 us
words)

Nendu endurance [21 20000 - cycles

tret retention time 10 - years

[1] Erase and programming times are valid over the lifetime of the device (minimum 20000 cycles).

[2] Number of program/erase cycles.

11.3 External clock

Table 13. Dynamic characteristic: external clock
Tamb = —40 T to +85 <C; Vppav3) over specified ranges.[1l

Symbol Parameter Conditions Min Typl&d Max Unit
fosc oscillator frequency 1 - 25 MHz
Tey(clk) clock cycle time 40 - 1000 ns
tcHex clock HIGH time Teyewy x 0.4 - - ns
tcLex clock LOW time Teyey x 0.4 - - ns
tcLcH clock rise time - - 5 ns
tcHeL clock fall time - - 5 ns

[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.

Tey(clk)

002aaa907

Fig 21. External clock timing (with an amplitude of at least Vjrus) = 200 mV)
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Footprint information for reflow soldering of LQFP64 package SOT314-2
Hx
Gx
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7o non a0 a9
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— D2 (8x) +{ < 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 13.300 13.300 10.300 10.300 1.500 0.280 0.400 10.500 10.500 13.550 13.550 ot314-2 fr
Fig 28. Reflow soldering of the LQFP64 package
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