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LPC122x

5. Block diagram

32-bit ARM Cortex-MO microcontroller
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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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Table 3. LPC122x pin description ...continued

32-bit ARM Cortex-MO microcontroller

Symbol

PIO0_27/ACMPO_O

PIO0_28/ACMP1_O/
CT16B0_CAPO/
CT16B0_MATO

PIO0_29/ROSC/
CT16B0_CAP1/
CT16B0_MAT1

R/PIO0_30/ADO

R/PIO0_31/AD1

PIO1_Oto PIO1 6

R/P101_0/AD2

R/PIO1_1/AD3

PIO1_2/SWDIO/AD4

PIO1_3/AD5/WAKEUP

PIO1_4/AD6

LPC122X

& Pin LQFP48
& Pin LQFP64

13

14

34

35

36

37

38

39

40

17

18

46

47

48

49

50

51

52

€1

€1

)

Start Type
logic
input
no /10
(6]
no /10
(e}
|
(e}
no /0
/10
|
(e}
no |
/10
|
no |
/10
|
/10
no (0]
/0
|
no |
/10
|
no /10
/0
|
no /0
|
|
no /10

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

Reset

state
[1]

Description

PIO0_27 — General purpose digital input/output pin
(high-current output driver).

ACMPO_O — Output for comparator O.

PIO0_28 — General purpose digital input/output pin
(high-current output driver).

ACMP1_0O — Output for comparator 1.
CT16B0_CAPO — Capture input, channel 0 for 16-bit timer 0.
CT16B0_MATO — Match output, channel O for 16-bit timer O.

PIO0_29 — General purpose digital input/output pin
(high-current output driver).

ROSC — Relaxation oscillator for 555 timer applications.
CT16B0_CAP1 — Capture input, channel 1 for 16-bit timer 0.
CT16B0_MAT1 — Match output, channel 1 for 16-bit timer 0.

R — Reserved. Configure for an alternate function in the
IOCONFIG block.

PIO0_30 — General purpose digital input/output pin.
ADO — A/D converter, input O.

R — Reserved. Configure for an alternate function in the
IOCONFIG block.

PIO0_31 — General purpose digital input/output pin.
AD1 — A/D converter, input 1.

Port 1 — Port 1 is a 32-bit I/O port with individual direction and
function controls for each bit. The operation of port 1 pins
depends on the function selected through the IOCONFIG
register block. Pins PIO1_7 through PIO1_31 are not available.

R — Reserved. Configure for an alternate function in the
IOCONFIG block.

PIO1_0 — General purpose digital input/output pin.
AD2 — A/D converter, input 2.

R — Reserved. Configure for an alternate function in the
IOCONFIG block.Do not pull this pin LOW at reset.

PIO1_1 — General purpose digital input/output pin.

AD3 — A/D converter, input 3.

PIO1_2 — General purpose digital input/output pin.

SWDIO — Serial wire debug input/output, alternate location.
AD4 — A/D converter, input 4.

PIO1_3 — General purpose digital input/output pin.

AD5 — A/D converter, input 5.

WAKEUP — Deep power-down mode wake-up pin.

PIO1_4 — General purpose digital input/output pin.

AD6 — A/D converter, input 6.
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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
— —
= B
a o
P102_6/ - 35 @ no /O I, PU PIO2_6 — General purpose digital input/output pin.
3
CT32BO_CAP2/ &l I - CT32B0_CAP2 — Capture input, channel 2 for 32-bit timer 0.
CT32B0_MAT2/DCDO
(@] - CT32B0_MAT2 — Match output, channel 2 for 32-bit timer 0.
I - DCDO — Data Carrier Detect input for UARTO.
P102_7/ - 36 @ no /O I, PU PIO2_7 — General purpose digital input/output pin.
3
CT32BO_CAP3/____ &l I - CT32B0_CAP3 — Capture input, channel 3 for 32-bit timer 0.
CT32B0_MAT3/DSRO
(@] - CT32B0_MAT3 — Match output, channel 3 for 32-bit timer 0.
I - DSRO — Data Set Ready input for UARTO.
P102_8/ - 59 [ no /O I, PU PIO2_8 — General purpose digital input/output pin.
3
CT32B1_CAPO/ &l I - CT32B1_CAPO — Capture input, channel 0 for 32-bit timer 1.
CT32B1_MATO
(@] - CT32B1_MATO — Match output, channel O for 32-bit timer 1.
P102_9/ - 60 @ no /O I, PU PIO2_9 — General purpose digital input/output pin.
3
CT32B1 CAPY/ &l I - CT32B1_CAP1 — Capture input, channel 1 for 32-bit timer 1.
CT32B1_MAT1 —
(0] - CT32B1_MAT1 — Match output, channel 1 for 32-bit timer 1.
P102_10/ - 61 @ no /O I, PU PIO2_10 — General purpose digital input/output pin.
3
CT32B1_CAP2/ &l I - CT32B1_CAP2 — Capture input, channel 2 for 32-bit timer 1.
CT32B1_MAT2/TXD1
(0] - CT32B1_MAT2 — Match output, channel 2 for 32-bit timer 1.
(0] - TXD1 — Transmitter output for UART1.
P102_11/ - 62 @ no /O I;PU PIO2_11 — General purpose digital input/output pin.
3
CT32B1 _CAP3/ &l I - CT32B1_CAP3 — Capture input, channel 3 for 32-bit timer 1.
CT32B1_MAT3/RXD1
(0] - CT32B1_MAT3 — Match output, channel 3 for 32-bit timer 1.
I - RXD1 — Receiver input for UART1.
P102_12/RXD1 - 13 @ no /O I, PU PIO2_12 — General purpose digital input/output pin.
3
&l I - RXD1 — Receiver input for UART1.
P102_13/TXD1 - 14 @ no /O I, PU PIO2_13 — General purpose digital input/output pin.
3
&l (0] - TXD1 — Transmitter output for UART1.
P102_14 - 15 @ no /O I, PU PIO2_14 — General purpose digital input/output pin.
81
P102_15 - 16 @ no /O |I;PU PIO2_15 — General purpose digital input/output pin.
8
RTCXIN 46 58 [0 . I - Input to the 32 kHz oscillator circuit.
RTCXOUT 45 57 [0 . (0] - Output from the 32 kHz oscillator amplifier.
XTALIN 1 1 - | - Input to the system oscillator circuit and internal clock
generator circuits.
XTALOUT - (0] - Output from the system oscillator amplifier.
VREF_CMP - I - Reference voltage for comparator.

LPC122X
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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.
Product data sheet Rev. 2 — 26 August 2011 15 of 61
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7.8

7.8.1

7.9

7.9.1

7.10

LPC122X

32-bit ARM Cortex-MO microcontroller

* Supports memory-to-memory, memory-to-peripheral, and peripheral-to-memory
transfers.

¢ Supports multiple DMA cycle types and multiple DMA transfer widths.
* Performs all DMA transfers using the single AHB-Lite burst type.

CRC engine

The Cyclic Redundancy Check (CRC) engine with programmable polynomial settings
supports several CRC standards commonly used. To save system power and bus
bandwidth, the CRC engine supports DMA transfers.

Features

* Supports three common polynomials CRC-CCITT, CRC-16, and CRC-32.
— CRC-CCITT: x16 + x12 + x5+ 1
— CRC-16: x16 + x15+ x2 + 1
— CRC-32: %32 + x26 4+ x23 4 x22 4 x16 4 %12 4 %11 4 x10 4 x8 4 x7 + x5 + x4 + x2 + X + 1
* Bit order reverse and 1's complement programmable setting for input data and CRC
sum.
* Programmable seed number setting.
* Supports CPU programmed I/O or DMA back-to-back transfer.
* Accept any size of data width per write: 8, 16 or 32-bit.
— 8-bit write: 1-cycle operation
— 16-bit write: 2-cycle operation (8-bit x 2-cycle)
— 32-bit write: 4-cycle operation (8-bit x 4-cycle)

Fast general purpose parallel /0

Device pins that are not connected to a specific peripheral function are controlled by the
GPIO registers. Pins may be dynamically configured as inputs or outputs. Separate
registers allow setting or clearing any number of outputs simultaneously. The value of the
output register may be read back as well as the current state of the port pins.

Features
* Bit level set and clear registers allow a single instruction to set or clear any number of
bits in one port.
¢ Direction control of individual bits.
¢ All I/O default to inputs after reset.

UARTs

The LPC122x contains two UARTs. UARTO supports full modem control and RS-485/9-bit
mode and allows both software address detection and automatic hardware address
detection using 9-bit mode.

The UARTSs include a fractional baud rate generator. Standard baud rates such as
115200 Bd can be achieved with any crystal frequency above 2 MHz.

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

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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32-bit ARM Cortex-MO microcontroller

8. Limiting values

Table 5.  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).[

Symbol Parameter Conditions

Vbbp(3ava) supply voltage (3.3 V)

Vbp(10) input/output supply voltage

\/ input voltage on all digital pins
on pins PIO0_10
and PIO0_11
(12C-bus pins)

Iop supply current per supply pin

Iss ground current per ground pin

liatch 1/0O latch-up current —(0.5Vpp) <V, <
(1.5Vpp);
Tj<125°C

Tstg storage temperature

Prot(pack) total power dissipation (per package) based on package

heat transfer, not
device power
consumption

VEsDp electrostatic discharge voltage human body
model; all pins

[2

Min
3.0
3.0
-0.5

-65

-8000

Max
3.6
3.6
+3.6
55

100
100
100

+150
15

+8000

Unit

< < <

mA
mA

\%

[1] The following applies to the limiting values:

a) This product includes circuitry specifically designed for the protection of its internal devices from the damaging effects of excessive
static charge. Nonetheless, it is suggested that conventional precautions be taken to avoid applying greater than the rated

maximum.

b) Parameters are valid over operating temperature range unless otherwise specified. All voltages are with respect to Vss unless

otherwise noted.
[2] Including voltage on outputs in 3-state mode.
[3] The peak current is limited to 25 times the corresponding maximum current.

[4] Dependent on package type.

[5] Human body model: equivalent to discharging a 100 pF capacitor through a 1.5 kQ series resistor.
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32-bit ARM Cortex-MO microcontroller

9. Thermal characteristics

9.1 Thermal characteristics

The average chip junction temperature, T; (°C), can be calculated using the following
equation:

Ti = Tamp T (Pp X Rip_a) 1)

* Tambp = ambient temperature (°C),
* Rin(-a) = the package junction-to-ambient thermal resistance (°C/W)
* Pp =sum of internal and 1/0 power dissipation
The internal power dissipation is the product of Ipp and Vpp. The 1/O power dissipation of

the 1/0O pins is often small and many times can be negligible. However it can be significant
in some applications.

Table 6.  Thermal characteristics
Vpp=3.0V10 3.6V, Tgmp =40 T to +85 T unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
Rin(-a) thermal resistance from JEDEC test board; no -
junction to ambient air flow
LQFP64 package 61 - °CIW
LQFP48 package 86 - °CIW
Rin(-c) thermal resistance from JEDEC test board -
junction to case LQFP64 package 19 - °CIW
LQFP48 package 36 - °C/W
Timax) maximum junction - - 150 °C
temperature

LPC122X
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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
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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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16 002aag186
IpD
mA
(mA) 33 MHz®
12
24 MHz?)
8
12 MHz("
4
4 MHZ®)
1 MHz®)
0
3 3.2 3.4 3.6
Vpp(ava) (V)

@
@

Conditions: Tamp = 25 °C; active mode entered executing code While(1){} from flash; all
peripherals disabled in the SYSAHBCLKCTRL register; all peripheral clocks disabled; internal
pull-up resistors disabled; BOD disabled.

System oscillator and system PLL disabled; IRC enabled.
System oscillator and system PLL enabled; IRC disabled.

(3) System oscillator enabled; IRC and system PLL disabled.
Fig 6. Active mode: Typical supply current Ipp versus supply voltage Vppyvz) for
different system clock frequencies (all peripherals disabled)
16 002aag023
Ipb
(mA) 33 MHz(@
12
24 MHz(2)
8
12 MHz(")
4
4 MHz(®)
1 MHz(3)
0
-40 -15 10 35 60 85
temperature (°C)
Conditions: Vppvs) = 3.3 V; active mode entered executing code while(1){} from flash; all
peripherals disabled in the SYSAHBCLKCTRL register; all peripheral clocks disabled; internal
pull-up resistors disabled; BOD disabled.
(1) System oscillator and system PLL disabled; IRC enabled.
(2) System oscillator and system PLL enabled; IRC disabled.
(3) System oscillator enabled; IRC and system PLL disabled.
Fig 7. Active mode: Typical supply current Ipp versus temperature for different system

clock frequencies (peripherals disabled)
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16 002aag187
| 33 MHz®?
DD
(mA)
12
24 MHz?)
8
12 MHz("
4 MHZ®)
. 1 MHz(®)
0
3 3.2 3.4 3.6
Vpp(ava) (V)

Conditions: Tamp = 25 °C; active mode entered executing code While(1){} from flash; all
peripherals enabled in the SYSAHBCLKCTRL register.

(1) System oscillator and system PLL disabled; IRC enabled.
(2) System oscillator and system PLL enabled; IRC disabled.
(3) System oscillator enabled with external clock input; IRC and system PLL disabled.

Fig 8.  Active mode: Typical supply current Ipp versus supply voltage Vppys) for
different system clock frequencies (all peripherals enabled)

16 002aag024
33 MHz(2)
IpD
(mA)
24 MHz(2)
12
8
12 MHz(1)
(3)
4 4 MHZ'
1 MHz®)
0
-40 -15 10 35 60 85

temperature (°C)

Conditions: Vppvs) = 3.3 V; active mode entered executing code While(1) {} from flash; all
peripherals enabled in the SYSAHBCLKCTRL register.

(1) System oscillator and system PLL disabled; IRC enabled.
(2) System oscillator and system PLL enabled; IRC disabled.
(3) System oscillator enabled with external clock input; IRC and system PLL disabled.

Fig 9. Active mode: Typical supply current Ipp versus temperature for different system
clock frequencies (peripherals enabled)

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

Product data sheet

Rev. 2 — 26 August 2011 36 of 61



NXP Semiconductors LPC122x

32-bit ARM Cortex-MO microcontroller

5 002aag188
Iob 33 MHz?)
(mA)
4
24 MHz?)
3
) 12 MHz("
4 MHZ®)
1 1 MHZ®
0
3.0 3.2 3.4 3.6
Vpp(ava) (V)

Conditions: Vppvz) = 3.3 V, sleep mode entered from flash; all peripherals disabled in the
SYSAHBCLKCTRL register (SYSAHBCLKCTRL = 0x1F); all peripheral clocks disabled; internal
pull-up resistors disabled; BOD disabled.

(1) System oscillator and system PLL disabled; IRC enabled.
(2) System oscillator and system PLL enabled; IRC disabled.
(3) System oscillator enabled with external clock input; IRC and system PLL disabled.

Fig 10. Sleep mode: Typical supply current Ipp versus supply voltage Vppvz) for
different system clock frequencies

002aag190

50

Ipp

(HA)
Vpp(3v3)=3.6 V

40 33V

30V L /

L
¥ H
20
10
40 -15 10 35 60 85

temperature (°C)

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

Fig 11. Deep-sleep mode: Typical supply current Ipp versus temperature for different
supply voltages Vppavs)
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12 002aag310
' high mode
/ 40 °C
V\?L ———— low mode :3(5) ogl
v -40°C +85 °C
+25°C /
0.8 +70°C el
+85 °C 7/
pd
%/
0.4 /
0
0 16 32 48
loL (mA)

Conditions: Vpp(oy = 3.3 V
Fig 14. High-drive pins: Typical LOW-level output voltage Vo, versus LOW-level output
current lg.

002aag180

0.8

VoL
V)

0.6 ézé g\\\
\\\\ ~ 1 —

0.4
0.2 ///
0
0 12 24 36 48
loL (MA)

Conditions: Vpp(oy = 3.3 V.
Fig 15. 12C-bus pins (high current sink): Typical LOW-level output voltage Vo, versus
LOW-level output current Ig_
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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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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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11.4

LPC122X

32-bit ARM Cortex-MO microcontroller

Internal oscillators

Table 14. Dynamic characteristic: internal oscillators
Tamb = 40 T to +85 <C; Vpp(av3) over specified ranges.[

Symbol Parameter Conditions  Min Typl2d  Max Unit
fosc(rRe) internal RC oscillator frequency - 11.88 12 12.12 MHz
[1] Parameters are valid over operating temperature range unless otherwise specified.
[2] Typical ratings are not guaranteed. The values listed are at nominal supply voltages.
12.15 002aag020
12 MHz + 1%
fosc(RC) | VDD =3.6V
(MHz) 33V
3.0V
12.05
Q
11.95
_________________ 1aMHz - 1% |
11.85
-40 -15 10 35 60 85
temperature (°C)
Fig 22. Internal RC oscillator frequency versus temperature
Table 15. Dynamic characteristics: Watchdog oscillator
Symbol Parameter Conditions Min  Typll  Max Unit
fosciny  internal oscillator DIVSEL = Ox1F, FREQSEL =0x1 [l - 7.8 - kHz
frequency in the WDTOSCCTRL register;
DIVSEL = 0x00, FREQSEL = 0xF [ - 1700 - kHz

in the WDTOSCCTRL register

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

voltages.

[2] The typical frequency spread over processing and temperature (Tamp = —40 °C to +85 °C) is +40 %.

[3] See the LPC122x user manual.
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12. Application information

12.1

12.2

LPC122X

XTAL input

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

LPC1xxx

XTALIN
LG l Cy
f 100 pF I

002aae788

Fig 24. Slave mode operation of the on-chip oscillator

XTAL Printed Circuit Board (PCB) layout guidelines

The crystal should be connected on the PCB as close as possible to the oscillator input
and output pins of the chip. Take care that the load capacitors Cy1,Cy,, and Cys in case of
third overtone crystal usage have a common ground plane. The external components
must also be connected to the ground plain. Loops must be made as small as possible in
order to keep the noise coupled in via the PCB as small as possible. Also parasitics
should stay as small as possible. Values of Cy; and Cy, should be chosen smaller
accordingly to the increase in parasitics of the PCB layout.
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13. Package outline

LQFP64: plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
< RARAARARARARAAN
T
49 ‘ 32 Zg
—_—] :Ej
—_—] i —
[ ! e
—_—] i —
o F— +
| - — —
| — i H
E’7777+777775 E "E AA2 1 (A3)
o | F— l A+1
| - — - |
] = E} B—— R
(== —— f *\9
—_—] b
—_—] ; :I:Ij P
— O‘* pin 1 index — «L—>
64 17
JH{HHHHHHHHHHHHHM
~loo [Ev@la]
: 8]
Hp =[v@[8]
0 25 5mm
S S S |
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT | o | AL | A2 | Ag | bp c | DO ED| e Hp | HE | L Lp | v w y |zpo®|ze®] o
0.20 | 1.45 0.27 | 0.18 | 10.1 | 10.1 12.15|12.15 0.75 1.45 | 1.45 7°
1.6
mm 0.05 | 1.35 025 0.17 | 0.12 | 9.9 9.9 05 11.85|11.85 1 0.45 021012 01 1.05 | 1.05 0°
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
©0-01-19-
SOT314-2 136E10 MS-026 = @ 03.02.25

Fig 25. Package outline SOT314-2 (LQFP64)
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