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NXP Semiconductors LPC2212/2214

Single-chip 16/32-bit ARM microcontrollers

3.1 Ordering options

Table 2.  Ordering options

Type number Flash memory RAM Fast GPIO/ Temperature range
SSP/
Enhanced
UART, ADC,
Timer
LPC2212FBD144/01 128 kB 16 kB yes -40°Cto +85°C
LPC2214FBD144/01 256 kB 16 kB yes —40 °C to +85 °C
LPC2212 2214 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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Single-chip 16/32-bit ARM microcontrollers

NXP Semiconductors

4. Block diagram
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(1) Shared with GPIO.
(2) When test/debug interface is used, GPIO/other functions sharing these pins are not available.
(3) SSP interface and high-speed GPIO are available on LPC2212/01 and LPC2214/01 only.
Fig 1. Block diagram
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LPC2212/2214

Single-chip 16/32-bit ARM microcontrollers

5.2 Pin description

Table 3. Pin description
Symbol Pin Type Description
PO[0] to PO[31] I/O  Port 0 is a 32-bit bidirectional I/O port with individual direction controls for
each bit. The operation of port 0 pins depends upon the pin function selected
via the Pin Connect Block.
Pins 26 and 31 of port O are not available.
PO[0}/TXDO/PWM1 42 @) TXDO — Transmitter output for UARTO.
O PWM1 — Pulse Width Modulator output 1.
PO[1[/RXDO/PWM3/ 49 | RXDO0O — Receiver input for UARTO.
EINTO O PWM3 — Pulse Width Modulator output 3.
| EINTO — External interrupt O input
PO[2]/SCL/CAPO[0] 50 I/O  SCL — I2C-bus clock input/output. Open-drain output (for I2C-bus
compliance).
| CAPO[0] — Capture input for Timer 0, channel 0.
PO[3]/SDA/MATO[0]/ 58 /0 SDA — I2C-bus data input/output. Open-drain output (for 12C-bus
EINT1 compliance).
0] MATO[0] — Match output for Timer 0, channel 0.
| EINT1 — External interrupt 1 input.
PO[4]/SCKO/CAPO[1] 59 /0  SCKO — Serial clock for SPI0. SPI clock output from master or input to slave.
| CAPO[1] — Capture input for Timer 0, channel 1.
PO[5])/MISOO/MATO[1] 61 /0 MISO0 — Master In Slave OUT for SPIO. Data input to SPI master or data
output from SPI slave.
(@) MATO[1] — Match output for Timer 0, channel 1.
PO[6]/MOSIO/CAPO[2] 68 /0 MOSIO — Master Out Slave In for SPI0. Data output from SPI master or data
input to SPI slave.
| CAPO[2] — Capture input for Timer 0, channel 2.
PO[7]/SSELO/PWM2/ 69 | SSELO — Slave Select for SPIO. Selects the SPI interface as a slave.
EINT2 @) PWM2 — Pulse Width Modulator output 2.
| EINT2 — External interrupt 2 input.
PO[8]/TXD1/PWM4 75 @) TXD1 — Transmitter output for UART1.
(0] PWM4 — Pulse Width Modulator output 4.
PO[9]/RXD1/PWM6/ 76 | RXD1 — Receiver input for UART1.
EINT3 0] PWM6 — Pulse Width Modulator output 6.
| EINT3 — External interrupt 3 input.
PO[10}/RTS1/CAP1[0] 78 0] RTS1 — Request to Send output for UART1.
| CAP1[0] — Capture input for Timer 1, channel 0.
PO[11])/CTS1/CAP1[1] 83 | CTS1 — Clear to Send input for UARTL1.
| CAP1[1] — Capture input for Timer 1, channel 1.
PO[12])/DSR1/MAT1[0] 84 | DSR1 — Data Set Ready input for UARTL.
(@) MAT1[0] — Match output for Timer 1, channel 0.
PO[13]/DTR1/MAT1[1] 85 (0] DTR1 — Data Terminal Ready output for UART1.
0] MAT1[1] — Match output for Timer 1, channel 1.

LPC2212_2214
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Table 3. Pin description ...continued

Single-chip 16/32-bit ARM microcontrollers

Symbol

PO[30]/AIN3/EINT3/
CAPO[0]

P1[0] to P1[31]

P1[0)/CSO

P1[1)/OE

P1[16/TRACEPKTO
P1[17)/TRACEPKT1
P1[18/TRACEPKT2
P1[19)/TRACEPKT3
P1[20J/TRACESYNC

P1[21)/PIPESTATO
P1[22)/PIPESTAT1
P1[23)/PIPESTAT2
P1[24)/ TRACECLK
P1[25)/EXTINO
P1[26)/RTCK

P1[27]/TDO
P1[28]/TDI
P1[29]/TCK

P1[30]/TMS
P1[31)/TRST
P2[0] to P2[31]

P2[0]/DO
P2[1)/D1
P2[2]/D2
P2[3]/D3
P2[4]/D4
P2[5])/D5
P2[6])/D6

LPC2212_2214

Pin
33

91

90
34
24
15

102

95
86
82
70
60
52

144
140
126

113
43

98

105
106
108
109
114
115

Type Description

|
|
|
I/O

O

O O O O o0 O

O O OO

I/0

/1O
/10
/10
/10
/1O
/10
I/0

AIN3 — ADC, input 3. This analog input is always connected to its pin.
EINT3 — External interrupt 3 input.
CAPO[0] — Capture input for Timer 0, channel 0.

Port 1 is a 32-bit bidirectional I/O port with individual direction controls for
each bit. The operation of port 1 pins depends upon the pin function selected
via the Pin Connect Block.

Pins 2 through 15 of port 1 are not available.

LOW-active Chip Select O signal.

(Bank 0 addresses range 0x8000 0000 to Ox80FF FFFF)
LOW:-active Output Enable signal.

Trace Packet, bit 0. Standard I/O port with internal pull-up.
Trace Packet, bit 1. Standard 1/O port with internal pull-up.
Trace Packet, bit 2. Standard I/O port with internal pull-up.
Trace Packet, bit 3. Standard 1/0O port with internal pull-up.
Trace Synchronization; standard 1/O port with internal pull-up.

Note: LOW on this pin while RESET is LOW, enables pins P1[25:16] to
operate as Trace port after reset.

Pipeline Status, bit 0. Standard 1/O port with internal pull-up.
Pipeline Status, bit 1. Standard 1/O port with internal pull-up.
Pipeline Status, bit 2. Standard 1/O port with internal pull-up.
Trace Clock. Standard 1/O port with internal pull-up.
External Trigger Input. Standard I/O with internal pull-up.

Returned Test Clock output. Extra signal added to the JTAG port. Assists
debugger synchronization when processor frequency varies. Bidirectional pin
with internal pull-up.

Note: LOW on this pin while RESET is LOW, enables pins P1[31:26] to
operate as Debug port after reset.

Test Data out for JTAG interface.
Test Data in for JTAG interface.

Test Clock for JTAG interface. This clock must be slower than Y4 of the CPU
clock (CCLK) for the JTAG interface to operate.

Test Mode Select for JTAG interface.
Test Reset for JTAG interface.

Port 2 is a 32-bit bidirectional I/O port with individual direction controls for
each bit. The operation of port 2 pins depends upon the pin function selected
via the Pin Connect Block.

External memory data line 0.
External memory data line 1.
External memory data line 2.
External memory data line 3.
External memory data line 4.
External memory data line 5.
External memory data line 6.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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6.5

Single-chip 16/32-bit ARM microcontrollers

40GB OXFFFF FFFF
AHB PERIPHERALS
0xF000 0000
37568 OXEFFF FFFF
APB PERIPHERALS
0xE000 0000
35GB OXDFFF FFFF
3068 | - oxco00 0000
RESERVED ADDRESS SPACE
0x8000 0000
OX7FFF FFFF
20c8 BOOT BLOCK (RE-MAPPED FROM X
ON-CHIP FLASH MEMORY) OX7FFF E000
OX7FFF DFFF
RESERVED ADDRESS SPACE
0x4000 4000
0x4000 3FFF
16 kB ON-CHIP STATIC RAM
0x4000 0000
1068 Ox3FFF FFFF
RESERVED ADDRESS SPACE
0x0004 0000
0x0003 FFFF
256 kB ON-CHIP FLASH MEMORY (LPC2214)
0x0002 0000
0x0001 FFFF
128 kB ON-CHIP FLASH MEMORY (LPC2212)
0x0000 0000
0.0GB
002aad183
Fig 3. LPC2212/2214 memory map

Interrupt controller

The Vectored Interrupt Controller (VIC) accepts all of the interrupt request inputs and
categorizes them as Fast Interrupt reQuest (FIQ), vectored Interrupt ReQuest (IRQ), and
non-vectored IRQ as defined by programmable settings. The programmable assignment
scheme means that priorities of interrupts from the various peripherals can be dynamically
assigned and adjusted.

The FIQ has the highest priority. If more than one request is assigned to FIQ, the VIC
combines the requests to produce the FIQ signal to the ARM processor. The fastest
possible FIQ latency is achieved when only one request is classified as FIQ, because then
the FIQ service routine can simply start dealing with that device. But if more than one
request is assigned to the FIQ class, the FIQ service routine can read a word from the VIC
that identifies which FIQ source(s) is (are) requesting an interrupt.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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6.6

6.7

6.8

6.8.1

6.8.2

LPC2212_2214

Single-chip 16/32-bit ARM microcontrollers

[1] SSP interface available on LPC2212/01 and LPC2214/01 only.

Pin connect block

The pin connect block allows selected pins of the microcontroller to have more than one
function. Configuration registers control the multiplexers to allow connection between the
pin and the on chip peripherals. Peripherals should be connected to the appropriate pins
prior to being activated, and prior to any related interrupt(s) being enabled. Activity of any
enabled peripheral function that is not mapped to a related pin should be considered
undefined.

External memory controller

The external Static Memory Controller (SMC) is a module which provides an interface
between the system bus and external (off-chip) memory devices. It provides support for
up to four independently configurable memory banks (16 MB each with byte lane enable
control) simultaneously. Each memory bank is capable of supporting SRAM, ROM, flash
EPROM, burst ROM memory, or some external I/O devices.

Each memory bank may be 8-bit, 16-bit, or 32-bit wide.

General purpose parallel 1/0 (GPIO) and Fast 1/0

Device pins that are not connected to a specific peripheral function are controlled by the

parallel 1/O 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 set or clear of any humber of
bits in one port.
¢ Direction control of individual bits.
¢ Separate control of output set and clear.

¢ All I/O default to inputs after reset.

Features added with the Fast GPIO set of registers available on
LPC2212/2214/01 only

* Fast GPIO registers are relocated to the ARM local bus for the fastest possible 1/0
timing, enabling port pin toggling up to 3.5 times faster than earlier LPC2000 devices.

* Mask registers allow treating sets of port bits as a group, leaving other bits
unchanged.

¢ All Fast GPIO registers are byte addressable.
* Entire port value can be written in one instruction.

* Ports are accessible via either the legacy group of registers (GPIOs) or the group of
registers providing accelerated port access (Fast GPIOs).

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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6.9

6.9.1

6.9.2

6.10

6.10.1

6.10.2

LPC2212_2214

Single-chip 16/32-bit ARM microcontrollers

10-bit ADC

The LPC2212/2214 each contain a single 10-bit successive approximation ADC with four
multiplexed channels.

Features

* Measurementrange of 0 Vto 3 V.

¢ Capable of performing more than 400000 10-bit samples per second.
* Burst conversion mode for single or multiple inputs.

¢ Optional conversion on transition on input pin or Timer Match signal.

ADC features available in LPC2212/2214/01 only

* Every analog input has a dedicated result register to reduce interrupt overhead.
* Every analog input can generate an interrupt once the conversion is completed.
* The ADC pads are 5 V tolerant when configured for digital I/O function(s).

UARTs

The LPC2212/2214 each contain two UARTSs. In addition to standard transmit and receive
data lines, the UART1 also provides a full modem control handshake interface.

Features

* 16 B Receive and Transmit FIFOs.
* Register locations conform to 16C550 industry standard.
* Receiver FIFO trigger points at 1 B, 4 B, 8 B, and 14 B.

¢ Built-in fractional baud rate generator covering wide range of baud rates without a
need for external crystals of particular values.

¢ Transmission FIFO control enables implementation of software (XON/XOFF) flow
control on both UARTS.

* UARTL1 is equipped with standard modem interface signals. This module also
provides full support for hardware flow control (auto-CTS/RTS).

UART features available in LPC2212/2214/01 only

Compared to previous LPC2000 microcontrollers, UARTSs in LPC2212/2214/01 introduce
a fractional baud rate generator for both UARTSs, enabling these microcontrollers to
achieve standard baud rates such as 115200 Bd with any crystal frequency above 2 MHz.
In addition, auto-CTS/RTS flow-control functions are fully implemented in hardware.

* Fractional baud rate generator enables standard baud rates such as 115200 Bd to be
achieved with any crystal frequency above 2 MHz.

¢ Auto-bauding.

¢ Auto-CTS/RTS flow-control fully implemented in hardware.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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6.14.2

6.15

6.15.1

6.16

6.16.1

LPC2212_2214

Single-chip 16/32-bit ARM microcontrollers

— Toggle on match.
— Do nothing on match.

Features available in LPC2212/2214/01 only

The LPC2212/2214/01 can count external events on one of the capture inputs if the
external pulse lasts at least one half of the period of the PCLK. In this configuration,
unused capture lines can be selected as regular timer capture inputs, or used as external
interrupts.

* Timer can count cycles of either the peripheral clock (PCLK) or an externally supplied
clock.

* When counting cycles of an externally supplied clock, only one of the timer’s capture
inputs can be selected as the timer’s clock. The rate of such a clock is limited to
PCLK / 4. Duration of high/low levels on the selected CAP input cannot be shorter
than 1/ (2PCLK).

Watchdog timer

The purpose of the Watchdog is to reset the microcontroller within a reasonable 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.

Features
* |nternally resets chip if not periodically reloaded.
¢ Debug mode.

* Enabled by software but requires a hardware reset or a watchdog reset/interrupt to be
disabled.

* Incorrect/incomplete feed sequence causes reset/interrupt if enabled.

* Flag to indicate watchdog reset.

* Programmable 32-bit timer with internal prescaler.

* Selectable time period from (TeypcLk) x 256 x 4) to (TeypcLk) X 232 x 4) in multiples of

TeypcLk) X 4.

Real-time clock

The RTC is designed to provide a set of counters to measure time when normal or idle
operating mode is selected. The RTC has been designed to use little power, making it
suitable for battery powered systems where the CPU is not running continuously (Idle

mode).

Features
* Measures the passage of time to maintain a calendar and clock.

¢ Ultra low power design to support battery powered systems.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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Single-chip 16/32-bit ARM microcontrollers

* Provides Seconds, Minutes, Hours, Day of Month, Month, Year, Day of Week, and
Day of Year.

* Programmable reference clock divider allows adjustment of the RTC to match various
crystal frequencies.

6.17 Pulse width modulator

The PWM is based on the standard Timer block and inherits all of its features, although
only the PWM function is pinned out on the LPC2212/2214. The Timer is designed to
count cycles of the peripheral clock (PCLK) and optionally generate interrupts or perform
other actions when specified timer values occur, based on seven match registers. The
PWM function is also based on match register events.

The ability to separately control rising and falling edge locations allows the PWM to be
used for more applications. For instance, multi-phase motor control typically requires
three non-overlapping PWM outputs with individual control of all three pulse widths and
positions.

Two match registers can be used to provide a single edge controlled PWM output. One
match register (MRO) controls the PWM cycle rate, by resetting the count upon match.
The other match register controls the PWM edge position. Additional single edge
controlled PWM outputs require only one match register each, since the repetition rate is
the same for all PWM outputs. Multiple single edge controlled PWM outputs will all have a
rising edge at the beginning of each PWM cycle, when an MRO match occurs.

Three match registers can be used to provide a PWM output with both edges controlled.
Again, the MRO match register controls the PWM cycle rate. The other match registers
control the two PWM edge positions. Additional double edge controlled PWM outputs
require only two match registers each, since the repetition rate is the same for all PWM
outputs.

With double edge controlled PWM outputs, specific match registers control the rising and
falling edge of the output. This allows both positive going PWM pulses (when the rising
edge occurs prior to the falling edge), and negative going PWM pulses (when the falling
edge occurs prior to the rising edge).

6.17.1 Features

LPC2212_2214

* Seven match registers allow up to six single edge controlled or three double edge
controlled PWM outputs, or a mix of both types.

* The match registers also 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.

* Supports single edge controlled and/or double edge controlled PWM outputs. Single
edge controlled PWM outputs all go HIGH at the beginning of each cycle unless the
output is a constant LOW. Double edge controlled PWM outputs can have either edge

occur at any position within a cycle. This allows for both positive going and negative
going pulses.
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7.

Single-chip 16/32-bit ARM microcontrollers

Limiting values

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

Symbol Parameter Conditions Min Max Unit
Vbpavs) supply voltage (1.8 V) & o5 +2.5 \Y
Vbb(ava) supply voltage (3.3 V) Bl -0.5 +3.6 \Y;
VbDA@EV3) analog supply voltage (3.3 V) -0.5 +4.6 \%
Via analog input voltage -0.5 +5.1 \%
\/ input voltage 5V tolerant I/0O pins [Bl 0.5 +6.0 \%
other 1/0 pins (416l 0.5 Vbp@va) + 0.5  V
Ibb supply current 78l - 100 mA
Iss ground current [8l9] - 100 mA
T junction temperature - 150 °C
Tstg storage temperature [0 _g5 +150 °C
Prot(pack) total power dissipation (per based on package heat - 15 W
package) transfer, not device
power consumption
Vesd electrostatic discharge voltage human body model 11
all pins -2000 +2000 \%
machine model [12]
all pins -200 +200 \%
[1] The following applies to Table 5:

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 Vs unless
otherwise noted.

[2] Internal rail.

[3] External rail.

[4] Including voltage on outputs in 3-state mode.

[5] Only valid when the Vppsvs) supply voltage is present.

[6] Notto exceed 4.6 V.

[7] Per supply pin.

[8] The peak current is limited to 25 times the corresponding maximum current.

[9] Per ground pin.

[10] Dependent on package type.

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

[12] Machine model: equivalent to discharging a 200 pF capacitor through a 0.75 pH coil and a 10 Q series resistor.
LPC2212_2214 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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Table 6.

Static characteristics ...continued
Tamp = 40 < to +85 < for industrial applications, unless otherwise specified.

Single-chip 16/32-bit ARM microcontrollers

Symbol

Power consumption LPC2212, LPC2212/00, LPC2214, LPC2214/00

I DD(act)

IbD(pd)

Parameter

active mode supply current

Power-down mode supply
current

Conditions

Vbp(vs) = 1.8V,

CCLK = 60 MHz;

Tamb = 25 °C; code
while(1){}

executed from flash; all
peripherals enabled via
PCONPI!I register but not
configured to run

Vopve) = 1.8V,

Tamp =25 °C
Vbbavs) = 1.8V,
Tambp =85 °C

Power consumption LPC2212/01 and LPC2214/01

IpD(act) active mode supply current

IpD(idie) Idle mode supply current

IpD(pd) Power-down mode supply
current

I2C-bus pins

ViH HIGH-level input voltage

Vi LOW:-level input voltage

Vhys hysteresis voltage

VoL LOW:-level output voltage

I

LPC2212_2214

input leakage current

Vopve) = 1.8V,

CCLK =60 MHz;

Tamb = 25 °C; code
while(1){}

executed from flash; all
peripherals enabled via
PCONPI1 register but not
configured to run

Vopavs) = 1.8 V;

CCLK = 60 MHz;

Tamb = 25 °C;

executed from flash; alll
peripherals enabled via
PCONPI1 register but not
configured to run

Vbpve) = 1.8 V;

Tamp =25°C

Vopve) = 1.8V,

Tamb =85°C

lo,s =3 MA

V| = Vbp(avs)
V,=5V

Min

0.7Vppav3)

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

Typl Max Unit
60 - mA
10 - A
110 500 HA
41 - mA
6.5 - mA
10 - LA
110 500 HA
- - Y%

- 0-3VDD(3V3) \Y
O-OSVDD(3V3) - \Y

- 0.4 \%

2 4 LA
10 22 A
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Table 7. ADC static characteristics

Vppa = 2.5V to 3.6 V unless otherwise specified; Tamp = <40 T to +85 T unless otherwise specified. ADC frequency

4.5 MHz.

Symbol Parameter Conditions Min Typ Max Unit

Via analog input voltage 0 - Vbpa \%

Cia analog input - - 1 pF
capacitance

Ep differential linearity 218 - - +1 LSB
error

EL (adj) integral non-linearity [L4] - - +2 LSB

Eo offset error L8] - - +3 LSB

Ec gain error [1]16] - - +0.5 %

Er absolute error [ - - +4 LSB

[1] Conditions: Vssa=0V, Vppa=3.3 V.

[2] The ADC is monotonic, there are no missing codes.

[3] The differential linearity error (Ep) is the difference between the actual step width and the ideal step width. See Figure 4.

[4] The integral non-linearity (E|(qj) 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 4.

[5] 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 4.

[6] 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 4.

[7] The absolute voltage 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 4.
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002aad141
45
[
Ipb(act) 60 MHz
(mA) P—
[
[
35 48 MHz
25
15
12 MHz
5
1.65 1.80 voltage (V) 1.95
Test conditions: Active mode entered executing code from on-chip flash; PCLK = CCLK/,:
Temp = 25 °C; core voltage 1.8 V; all peripherals disabled.
Fig 7. Typical LPC2212/01 and LPC2214/01 Ipp(acty measured at different voltages
002aad143
8
IDD(idle)
(mA)
6

all peripherals enabled

all peripherals disabled s’//
' —
8 3

—

12 20 2 6 44

2 60
frequency (MHz)

Test conditions: Idle mode entered executing code from on-chip flash; PCLK = CCLK/,;

Tamb = 25 °C; core voltage 1.8 V.
Fig 8. Typical LPC2212/01 and LPC2214/01 Ippqiey measured at different frequencies
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9. Dynamic characteristics

Table 9.  Dynamic characteristics
Tambp = —40 T to +85 < for industrial applications; Vppvs), Vbpava) over specified ranges.l

Symbol Parameter Conditions Min Typ Max Unit
External clock
fosc oscillator frequency supplied by an external 1 - 50 MHz
oscillator (signal generator)
external clock frequency 1 - 30 MHz
supplied by an external
crystal oscillator
external clock frequency if 10 - 25 MHz
on-chip PLL is used
external clock frequency if 10 - 25 MHz
on-chip bootloader is used
for initial code download
Tey(elk) clock cycle time 20 - 1000 ns
tcHex clock HIGH time Tyl x 0.4 - - ns
tcLex clock LOW time Teyey x 0.4 - - ns
tcLcH clock rise time - - ns
tcHeL clock fall time - - ns
Port pins (except PO[2] and PO[3])
t rise time - 10 - ns
t fall time - 10 - ns
I2C-bus pins (P0[2] and PO[3])
tf fall time Vg to V)L [2 20+01xCy - - ns
[1] Parameters are valid over operating temperature range unless otherwise specified.
[2] Bus capacitance Cy, in pF, from 10 pF to 400 pF.
LPC2212_2214 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. Al rights reserved.
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XCLK

addr

data

[

[ ]

I

—| = lcsLav {CSHOEH —| =+
1
tam th(D) —»| =
tCSLOEL— |«
—| [« toELAV fOEHANY —~ =
|
—»| l«—tcHOEL {CHOEH — == 002aaa749

Fig 14. External memory read access

XCLK

BLS/WE

addr

data

OE

~—tcsLbv

‘ tavesL
[——————————————————————

YWELWEH
tCSLWEL"‘
IBLSLBLSH
‘ TWEHANV
tesLBLSL —= =— WELDV tBLSHANV
Y'WEHDNV
tcsLov - tBLSHDNV

Fig 15. External memory write access
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Tey(clk)

002aaa907

Fig 16. External clock timing (with an amplitude of at least Vjrms) = 200 mV)
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10. Package outline

LQFP144: plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1

—73
72— -
=
= ZF
= VE
E' T
= E PE ,I 2A1Z — } (A3)
= P e
= e
Ejbp -— | —
=
37
36
k =lv@[A]
- D > {E‘
Hp :v@
0 5 10 mm
Lo by 0
scale

DIMENSIONS (mm are the original dimensions)

A
UNIT | ax. | A1 | A2 | As | bp | ¢ DWIEM | e | Hp | Hg | L Lp | v w y |zp®|zeg®]| o

0.15 | 1.45 027 | 020 | 201 | 20.1 22.15|22.15 0.75 14 | 14| 7°
mm o 16 1005|135 | 925 | 017 | 009 | 19.9 | 199 | O° |2185|2185| 1 |45 | 02 | 0081008 1y | oo

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

06-03-14-
SOT486-1 136E23 MS-026 = @ 03.02.20

Fig 17. Package outline SOT486-1 (LQFP144)
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LPC2212_2214

Table 12. Abbreviations

Acronym Description

ADC Analog-to-Digital Converter
AMBA Advanced Microcontroller Bus Architecture
APB Advanced Peripheral Bus

CPU Central Processing Unit

DCC Debug Communications Channel
EMC External Memory Controller
FIFO First In, First Out

GPIO General Purpose Input/Output
JTAG Joint Test Action Group

PLL Phase-Locked Loop

POR Power-On Reset

PWM Pulse Width Modulator

RAM Random Access Memory

SPI Serial Peripheral Interface
SRAM Static Random Access Memory
SSlI Synchronous Serial Interface
SSP Synchronous Serial Port

TTL Transistor-Transistor Logic
UART Universal Asynchronous Receiver/Transmitter

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

© NXP B.V. 2011. All rights reserved.

Product data sheet

Rev. 5 — 14 June 2011

43 of 47



NXP Semiconductors

LPC2212/2214

13. Legal information

Single-chip 16/32-bit ARM microcontrollers

13.1 Data sheet status

Document status[[2] Product status[3! Definition

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

Product [short] data sheet Production

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.

[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”.

[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.

13.2 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.

13.3 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.

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.

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

LPC2212_2214

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

malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors accepts 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.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from national authorities.
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