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NXP Semiconductors LPC1311/13/42/43

32-bit ARM Cortex-M3 microcontroller

5. Block diagram
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(1) LPC1342/43 only.

(2) LQFP48 package only.

(3) On LPC1313FBD48/01 only.

(4) Windowed WatchDog Timer (WWDT) on LPC1311/01 and LPC1313/01 only.

Fig 1. Block diagram
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32-bit ARM Cortex-M3 microcontroller

Table 3. LPC1313/42/43 LQFP48 pin description table ...continued

Symbol

PIO1_5/RTS/
CT32B0_CAPO

PIO1_6/RXD/
CT32B0_MATO

PIO1_7/TXD/
CT32B0_MAT1

PIO1_8/CT16B1_CAPO
PIO1_9/CT16B1_MATO

PIO1_10/AD6/
CT16B1_MAT1

PIO1_11/AD7

PIO2_0/DTR/SSEL1

PIO2_1/DSR/SCK1

P102_2/DCD/MISO1

PIO2_3/RI/MOSI1

PI02_4

PIO2_4
PIO2_5

PIO2_5
PIO2_6
PI02_7
PIO2_8
PI02_9

LPC1311_13_42_43

Pin

4508

Start
logic
input

yes

Bl yes

4781

©
)

1781

30

yes

yes

yes

yes

Bl yes

1306

2601

386l

yes

yes

yes

yes

Bl yes

Bl yes

Bl yes

Bl yes

yes

Bl yes

yes
yes

Type

/0
I/0

/0
I/O
/0
I/O
/0

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

Reset Description

state
[

PIO1_5 — General purpose digital input/output pin.

RTS — Request To Send output for UART.

CT32B0_CAPO — Capture input 0 for 32-bit timer O.
P101_6 — General purpose digital input/output pin.

RXD — Receiver input for UART.

CT32B0_MATO — Match output 0 for 32-bit timer O.
PIO1_7 — General purpose digital input/output pin.

TXD — Transmitter output for UART.

CT32B0_MAT1 — Match output 1 for 32-bit timer 0.
P101_8 — General purpose digital input/output pin.
CT16B1_CAPO — Capture input O for 16-bit timer 1.
P101_9 — General purpose digital input/output pin.
CT16B1_MATO — Match output 0 for 16-bit timer 1.
P101_10 — General purpose digital input/output pin.

AD6 — A/D converter, input 6.

CT16B1_MAT1 — Match output 1 for 16-bit timer 1.
PIO1_11 — General purpose digital input/output pin.

AD7 — A/D converter, input 7.

P102_0 — General purpose digital input/output pin.

DTR — Data Terminal Ready output for UART.

SSEL1 — Slave Select for SSP1 (LPC1313FBD48/01 only).
P102_1 — General purpose digital input/output pin.

DSR — Data Set Ready input for UART.

SCK1 — Serial clock for SSP1 (LPC1313FBD48/01 only).
P102_2 — General purpose digital input/output pin.

DCD — Data Carrier Detect input for UART.

MISO1 — Master In Slave Out for SSP1 (LPC1313FBD48/01 only).
P102_3 — General purpose digital input/output pin.

Rl — Ring Indicator input for UART.

MOSI1 — Master Out Slave In for SSP1 (LPC1313FBDA48/01 only).

P102_4 — General purpose digital input/output pin (LPC1342/43
only).
P102_4 — General purpose digital input/output pin (LPC1313 only).

P102_5 — General purpose digital input/output pin (LPC1342/43
only).

P102_5 — General purpose digital input/output pin (LPC1313 only).
P102_6 — General purpose digital input/output pin.

P102_7 — General purpose digital input/output pin.

P102_8 — General purpose digital input/output pin.

P102_9 — General purpose digital input/output pin.
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32-bit ARM Cortex-M3 microcontroller

7. Functional description

LPC1311_13_42_43

7.1

7.2

7.3

7.4

7.5

Architectural overview

The ARM Cortex-M3 includes three AHB-Lite buses: the system bus, the I-code bus, and
the D-code bus (see Figure 1). The I-code and D-code core buses are faster than the
system bus and are used similarly to TCM interfaces: one bus dedicated for instruction
fetch (I-code) and one bus for data access (D-code). The use of two core buses allows for
simultaneous operations if concurrent operations target different devices.

ARM Cortex-M3 processor

The ARM Cortex-M3 is a general purpose, 32-bit microprocessor, which offers high
performance and very low power consumption. The ARM Cortex-M3 offers many new
features, including a Thumb-2 instruction set, low interrupt latency, hardware multiply and
divide, interruptible/continuable multiple load and store instructions, automatic state save
and restore for interrupts, tightly integrated interrupt controller, and multiple core buses
capable of simultaneous accesses.

Pipeline techniques are employed so that all parts of the processing and memory systems
can operate continuously. Typically, while one instruction is being executed, its successor
is being decoded, and a third instruction is being fetched from memory.

The ARM Cortex-M3 processor is described in detail in the Cortex-M3 Technical
Reference Manual which is available on the official ARM website.

On-chip flash program memory

The LPC1311/13/42/43 contain 32 kB (LPC1313 and LPC1343), 16 kB (LPC1342), or
8 kB (LPC1311) of on-chip flash memory.

On-chip SRAM

The LPC1311/13/42/43 contain a total of 8 kB (LPC1343 and LPC1313) or 4 kB (LPC1342
and LPC1311) on-chip static RAM memory.

Memory map

The LPC1311/13/42/43 incorporate several distinct memory regions. Figure 6 shows the
overall map of the entire address space from the user program viewpoint following reset.
The interrupt vector area supports address remapping.

The AHB peripheral area is 2 MB in size and is divided to allow for up to 128 peripherals.
The APB peripheral area is 512 kB in size and is divided to allow for up to 32 peripherals.
Each peripheral of either type is allocated 16 kB of space. This allows simplifying the
address decoding for each peripheral.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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32-bit ARM Cortex-M3 microcontroller

LPC1311/13/42/43 AHB peripherals 0x5020 0000
4GB I l OXFFFF FFFF
reserved RNS
0xE010 0000 16 - 127 reserved
private peripheral bus
0xE000 0000 0x5004 0000
reserved . T4 |1215:  GPIOPIOS 0x5003 0000
0x9020 0009 | g1 i GPIOPIO? 0x5002 0000
. B e i g "
AHB peripherals 0x5000 0000 47 GPIO PIO1 0x5001 0000
0-3 GPIO PIO0 0x5000 0000
reserved
APB peripherals 0x4008 0000
i 23 - 31 reserved 0x4005 C000
- 0x4008 0000 22} SSP1 (LPC1313FBD48/01) | 044005 8000
—
1GB APB peripherals <4000 0000 3 19- 21 reserved 034004 CO00
| 18 system control 0x4004 8000
1 171 IOCONFIG 0x4004 4000
reserved N i 161 SSPO 0x4004 0000
i 15, flash controller 0x4003 CO00
! 4. PMU 0x4003 8000
0.5GB 0x2000 0000 i
! 10 - 13 reserved
reserved e . ; 0x4002 8000
Ox1FFF 4000 9.1 reserved 0x4002 4000
16 kB boot ROM :
00! 0x1FEF 0000 8 : USB (LPC1342/43 only) | 0x4002 0000
7 ADC 0x4001 CO00
reserved 6 : 32-bit counter/timer 1 0x4001 8000
» 32-bit counter/timer 0
0x1000 2000 5 e 0x4001 4000
' -DIt counter/timer
I-code/D-code 8 kB SRAM (LPC1313/1343) 0x1000 1000 1 0x4001 0000
31 16-bit counter/timer 0 0x4000 C000
memory space 4 kB SRAM (LPC1311/1342) 0x1000 0000 L T
2 ! 0x4000 8000
esorved 11 WDT/WWDT 0x4000 4000
0! 12C-bus 0x4000 0000
0x0000 8000
32 kB on-chip flash (LPC1313/43)
i 000094950+ 256 words 0x0000 0400
10k8 on—chlp flash (LPC1342) 0x0000 2000 active interrupt vectors 0x0000 0000
0B 8 kB on-chip flash (LPC1311) [~ ooo- oo

002aae723

Fig 6. LPC1311/13/42/43 memory map

7.6 Nested Vectored Interrupt Controller (NVIC)

The Nested Vectored Interrupt Controller (NVIC) is an integral part of the Cortex-M3. The
tight coupling to the CPU allows for low interrupt latency and efficient processing of late
arriving interrupts.

LPC1311_13_42_43 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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7.9

7.9.1

7.9.1.1

32-bit ARM Cortex-M3 microcontroller

* Onthe LPC1311/13/42/43, all GPIO pins (except PIO0_4 and PIO0_5) are pulled up
to 2.6 V (Vpp = 3.3 V) if their pull-up resistor is enabled in the IOCONFIG block.

¢ Onthe LPC1311/01 and LPC1313/01, all GPIO pins (except PIO0_4 and PIO0_5) are
pulled up to 3.3 V (Vpp = 3.3 V) if their pull-up resistor is enabled in the IOCONFIG
block.

USB interface (LPC1342/43 only)

The Universal Serial Bus (USB) is a 4-wire bus that supports communication between a
host and one or more (up to 127) peripherals. The host controller allocates the USB
bandwidth to attached devices through a token-based protocol. The bus supports
hot-plugging and dynamic configuration of the devices. All transactions are initiated by the
host controller.

The LPC1342/43 USB interface is a device controller with on-chip PHY for device
functions.

Full-speed USB device controller

The device controller enables 12 Mbit/s data exchange with a USB Host controller. It
consists of a register interface, serial interface engine, and endpoint buffer memory. The
serial interface engine decodes the USB data stream and writes data to the appropriate
endpoint buffer. The status of a completed USB transfer or error condition is indicated via
status registers. An interrupt is also generated if enabled.

Features

¢ Dedicated USB PLL available.
¢ Fully compliant with USB 2.0 specification (full speed).

* Supports 10 physical (5 logical) endpoints with up to 64 bytes buffer RAM per
endpoint (see Table 5).

* Supports Control, Bulk, Isochronous, and Interrupt endpoints.
¢ Supports SoftConnect feature.
* Double buffer implementation for Bulk and Isochronous endpoints.

Table 5. USB device endpoint configuration

Logical Physical Endpoint type Direction Packet size Double buffer

endpoint endpoint (byte)

0 0 Control out 64 no

0 1 Control in 64 no

1 2 Interrupt/Bulk out 64 no

1 3 Interrupt/Bulk in 64 no

2 4 Interrupt/Bulk out 64 no

2 5 Interrupt/Bulk in 64 no

3 6 Interrupt/Bulk out 64 yes

3 7 Interrupt/Bulk in 64 yes

4 8 Isochronous out 512 yes

4 9 Isochronous in 512 yes
LPC1311_13_42_43 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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7.14

7.14.1

7.15

7.16

7.16.1

LPC1311_13_42_43

32-bit ARM Cortex-M3 microcontroller

General purpose external event counter/timers

The LPC1311/13/42/43 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 one capture input to trap the timer value
when an input signal transitions, optionally generating an interrupt.

Features

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

* One capture channel 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.

System tick timer

The ARM Cortex-M3 includes a system tick timer (SYSTICK) that is intended to generate
a dedicated SYSTICK exception at a fixed time interval, normally set to 10 ms.

Watchdog timer
Remark: The standard Watchdog timer is available on parts LPC1311/13/42/43.
The purpose of the watchdog is to reset the microcontroller within a selectable time

period. 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

¢ Internally 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 24-bit timer with internal prescaler.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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7.18.5

7.18.5.1

7.18.5.2

7.18.5.3

LPC1311_13_42_43

32-bit ARM Cortex-M3 microcontroller

Power control

The LPC1311/13/42/43 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.

Power profiles (LPC1300L series, LPC1311/01 and LPC1313/01 only)

The power consumption in Active and Sleep modes can be optimized for the application
through simple calls to the power profile. The power configuration routine configures the
LPC1311/01 and the LPC1313/01 for one of the following power modes:

¢ Default mode corresponding to power configuration after reset.
* CPU performance mode corresponding to optimized processing capability.

¢ Efficiency mode corresponding to optimized balance of current consumption and CPU
performance.

¢ Low-current mode corresponding to lowest power consumption.

In addition, the power profile includes routines to select the optimal PLL settings for a
given system clock and PLL input clock.

Sleep mode

When Sleep mode is entered, the clock to the core is stopped. Resumption from the Sleep
mode does not need any special sequence but re-enabling the clock to the ARM core.

In Sleep mode, execution of instructions is suspended until either a reset or interrupt
occurs. Peripheral functions continue operation during Sleep mode and may generate
interrupts to cause the processor to resume execution. Sleep mode eliminates dynamic
power used by the processor itself, memory systems and related controllers, and internal
buses.

Deep-sleep mode

In Deep-sleep mode, the chip is in Sleep mode, and in addition all analog blocks are shut
down. As an exception, the user has the option to keep the watchdog oscillator and the
BOD circuit running for self-timed wake-up and BOD protection. Deep-sleep mode allows
for additional power savings.

Up to 40 pins total can serve as external wake-up pins to the start logic to wake up the
chip from Deep-sleep mode (see Section 7.19.1).

Unless the watchdog oscillator is selected to run in Deep-sleep mode, the clock source
should be switched to IRC before entering Deep-sleep mode, because the IRC can be
switched on and off glitch-free.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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CAUTION

A\

7.19.5

7.19.6

7.19.7
7.19.8

7.19.9

LPC1311_13_42_43

32-bit ARM Cortex-M3 microcontroller

There are three levels of Code Read Protection:

1. CRP1 disables access to chip via the SWD and allows patrtial flash update (excluding
flash sector 0) using a limited set of the ISP commands. This mode is useful when
CRP is required and flash field updates are needed but all sectors can not be erased.

2. CRP2 disables access to chip via the SWD and only allows full flash erase and
update using a reduced set of the ISP commands.

3. Running an application with level CRP3 selected fully disables any access to chip via
the SWD pins and the ISP. This mode effectively disables ISP override using PIO0_1
pin, too. It is up to the user’s application to provide (if needed) flash update
mechanism using IAP calls or call reinvoke ISP command to enable flash update via
UART.

If level three Code Read Protection (CRP3) is selected, no future factory testing can be
performed on the device.

Boot loader

The boot loader controls initial operation after reset and also provides the means to
program the flash memory. This could be initial programming of a blank device, erasure
and re-programming of a previously programmed device, or programming of the flash
memory by the application program in a running system.

The boot loader code is executed every time the part is reset or powered up. The loader
can either execute the ISP command handler or the user application code, or, on the
LPC1342/43, it can program the flash image via an attached MSC device through USB
(Windows operating system only). A LOW level during reset applied to the PIO0_1 pin is
considered as an external hardware request to start the ISP command handler or the USB
device enumeration. The state of PIO0_3 determines whether the UART or USB interface
will be used (LPC1342/43 only).

APB interface

The APB peripherals are located on one APB bus.

AHB-Lite

The AHB-Lite connects the instruction (I-code) and data (D-code) CPU buses of the ARM
Cortex-M3 to the flash memory, the main static RAM, and the boot ROM.

External interrupt inputs

All GPIO pins can be level or edge sensitive interrupt inputs. In addition, start logic inputs
serve as external interrupts (see Section 7.19.1).

Memory mapping control

The Cortex-M3 incorporates a mechanism that allows remapping the interrupt vector table
to alternate locations in the memory map. This is controlled via the Vector Table Offset
Register contained in the NVIC.
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9. Static characteristics

32-bit ARM Cortex-M3 microcontroller

Table 7. Static characteristics
Tamb = —40 °C to +85 °C, unless otherwise specified.

Symbol Parameter Conditions Min Typl Max Unit
Vpp supply voltage (core 2 20 33 3.6 \%
and external rail)
LPC1300 series (LPC1311/13/42/43) power consumption
Ibp supply current Active mode; Vpp = 3.3V,
Tamb = 25 °C; code
while(1){}
executed from flash;
system clock = 12 MHz (314181 - 4 - mA
[61[7]
system clock = 72 MHz [4]s16] - 17 - mA
[8I[7]
Sleep mode; [Bl415] - 2 - mA
Vpp =3.3V; Tamp = 25 °C; (6171
system clock = 12 MHz
Deep-sleep mode; Vpp = 3.3 V; [l - 30 - HA
Tamp =25 °C
Deep power-down mode; 20 - 220 - nA
Vpp =3.3V; Tamp =25°C
LPC1300L series (LPC1311/01, LPC1313/01) power consumption in low-current modeltll
Ibb supply current Active mode; Vpp =3.3V;
Tamb = 25 °C; code
while(2){}
executed from flash;
system clock = 12 MHz [Bl415] - 2 - mA
(6171
system clock = 72 MHz 415181 - 13 - mA
[81[7]
Sleep mode; [31418] - 1 - mA
Vpp =3.3V; Tamp = 25 °C; [6l[7]
system clock = 12 MHz
Deep-sleep mode; Vpp = 3.3V, e - 2 - HA
Tamb =25°C
Deep power-down mode; [0 - 220 - nA
Vpp =3.3V; Tamp =25°C
Standard port pins and RESET pin; see Figure 21, Figure 22, Figure 23, Figure 24
I LOW-level input current V, =0 V; on-chip pull-up resistor - 0.5 10 nA
disabled
[ HIGH-level input V| = Vpp; on-chip pull-down resistor - 0.5 10 nA
current disabled
loz OFF-state output Vo =0V; Vo = Vpp; on-chip - 0.5 10 nA
current pull-up/down resistors disabled
V| input voltage pin configured to provide a digital [12]13] o - 5.0 \Y
function [14]
LPC1311_13_42_43 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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Table 7. Static characteristics ...continued
Tamb = —40 °C to +85 °C, unless otherwise specified.

Symbol Parameter Conditions
Vo output voltage output active
\m HIGH-level input
voltage
Vi LOW:-level input voltage
Vhys hysteresis voltage
VoH HIGH-level output 25V <Vpp<3.6V;lopy=-4mA
voltage 20V <Vpp <25 V: loy = -3 MA
VoL LOW:-level output 25V <Vpp<3.6V;lgr=4mA
voltage 20V <Vpp <2.5V: lo, =3 MA
lon HIGH-level output 25V<Vpp<3.6V;
current Vo =Vpp—-0.4V

20V <Vpp <25V,
VOH = VDD -04V

loL LOW:-level output 25V <Vpp<36V; Vo =04V
current 2.0V <Vpp <2.5V: Vo= 0.4V
loHs HIGH-level short-circuit Voy =0V [15]
output current
loLs LOW-level short-circuit Vo, = Vpp [15]
output current
lod pull-down current V=5V
lou pull-up current Vi=0V
Vop<V,<5V
High-drive output pin (PIO0_7); see Figure 19 and Figure 21
I LOW:-level input current V| = 0 V; on-chip pull-up resistor
disabled
iy HIGH-level input V| = Vpp; on-chip pull-down resistor
current disabled
loz OFF-state output Vo =0V, Vo = Vpp; on-chip
current pull-up/down resistors disabled
V| input voltage pin configured to provide a digital [12][13]
function [14]
Vo output voltage output active
ViH HIGH-level input
voltage
Vi LOW:-level input voltage
Vhys hysteresis voltage
Von HIGH-level output 25V <Vpp<3.6V;loy=-20mA
voltage 2.0V <Vpp <25V loy =-12 mA
VoL LOW:-level output 25V <Vpp<3.6V;lg.=4mA
voltage 2.0V <Vpp <25Vl =3 mA

LPC1311_13_42_43 All information provided in this document is subject to legal disclaimers.

Min

0.7Vop

10
-15

0.7Vop

0.4
Vpp — 0.4
Vpp — 0.4

Typll

0.5
0.5

0.5

Max

Vbp

0.3Vpp

0.4
0.4

10

10

10

5.0

Vbp

0.3Vpp

0.4
0.4

Unit

mA
mA
mA

mA

HA
HA
HA

nA

nA

nA

< <

< <K < <K< <K< KL<
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32-bit ARM Cortex-M3 microcontroller

9.1 BOD static characteristics for LPC1300 series
Remark: Applies to parts LPC1311/13/42/43 and all their packages.

Table 9. BOD static characteristics[tl

Tamb = 25 °C.
Symbol Parameter Conditions Min Typ Max Unit
Vin threshold voltage interrupt level O
assertion - 1.69 - \%
de-assertion - 1.84 - \Y,

interrupt level 1
assertion - 2.29 - \Y,
de-assertion - 2.44 - \%
interrupt level 2

assertion - 2.59 - \%

de-assertion - 2.74 - \Y,
interrupt level 3

assertion - 2.87 - \Y,

de-assertion - 2.98 - \%
reset level O

assertion - 1.49 - \%

de-assertion - 1.64 - \Y,

[1] Interrupt levels are selected by writing the level value to the BOD control register BODCTRL, see LPC13xx
user manual.
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16 002aag235
Ipp
(mA) 72 MHz
12
8 48 MHz
36 MHz
4 24 MHz
12 MHz
0
2.0 2.4 2.8 3.2 3.6
Vpp (V)

Conditions: Tamp = 25 °C; Active mode entered executing code Whi | €( 1) {} from flash;

internal pull-up resistors disabled; system oscillator and system PLL enabled; IRC, BOD disabled;
all peripherals disabled in the SYSAHBCLKCTRL register (SYSAHBCLKCTRL = 0x1F); all
peripheral clocks disabled; low-current mode.

Fig 14. Typical supply current versus regulator supply voltage Vpp in Active mode
(LPC1311/01 and LPC1313/01)
16 002aag236
Iop
(mA) 72 MHz
12
8 48 MHz
36 MHz
24 MHz
4
12 MHz
0
-40 -15 10 35 60 85
temperature (°C)
Conditions: Vpp = 3.3 V; Active mode entered executing code Whi | (1) {} from flash; internal
pull-up resistors disabled; system oscillator and system PLL enabled; IRC, BOD disabled; all
peripherals disabled in the SYSAHBCLKCTRL register (SYSAHBCLKCTRL = 0x1F); all peripheral
clocks disabled; low-current mode.
Fig 15. Typical supply current versus temperature in Active mode (LPC1311/01 and

LPC1313/01)

LPC1311_13_42_43
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8 002aag237
IbD 72 MHz
(mA)
6
48 MHz
4
36 MHz
24 MHz
2
12 MHz
0
-40 -15 10 35 60 85

temperature (°C)

Conditions: Vpp = 3.3 V; Sleep mode entered from flash; internal pull-up resistors disabled; system
oscillator and system PLL enabled; IRC, BOD disabled; all peripherals disabled in the
SYSAHBCLKCTRL register (SYSAHBCLKCTRL = 0x1F); all peripheral clocks disabled;
low-current mode.

Fig 16. Typical supply current versus temperature in Sleep mode (LPC1311/01 and

LPC1313/01)
8 002aag238
(IDAD)
U
6 / 7
VDD =20V
3.3V
4 36V
—/
2
0
-40 -15 10 35 60 85

temperature (°C)
Conditions: BOD disabled; all oscillators and analog blocks turned off in the PDSLEEPCFG
register; PDSLEEPCFG = 0x0000 OFFF.

Fig 17. Typical supply current versus temperature in Deep-sleep mode (analog blocks
disabled, LPC1311/01 and LPC1313/01)
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Table 11. Power consumption for individual analog and digital blocks ...continued

Peripheral Typical supply current in mA Notes
n/a 12 MHz 48 MHz 72 MHz
GPIO - 0.21 0.80 1.17 GPIO pins configured as outputs and set to LOW. Direction

and pin state are maintained if the GPIO is disabled in the
SYSAHBCLKCEFG register.

IOCONFIG - 0.00 0.02 0.02 -

12C - 0.03 0.12 0.17 -

ROM - 0.04 0.15 0.22 -

SSPO - 0.11 0.41 0.60 -

SSP1 - 0.11 0.41 0.60 On LPC1313FBDA48/01 only.

UART - 0.20 0.76 1.11 -

WDT - 0.01 0.05 0.08 Main clock selected as clock source for the WDT.

UsSB - - 3.91 - Main clock selected as clock source for the USB. USB_DP
and USB_DM pulled LOW externally.

USB - 1.84 4.19 5.71 Dedicated USB PLL selected as clock source for the USB.

USB_DP and USB_DM pulled LOW externally.

9.6 Electrical pin characteristics

002aae990

3.6 ‘
o e

3.2 \\—40 °C

<~
28 k\\
\\
2.4 N
\\\
2 \
0 10 20 30 40 50 60

loH (MA)

Conditions: Vpp = 3.3 V; on pin PIO0_7.

Fig 19. High-drive output: Typical HIGH-level output voltage Voy versus HIGH-level
output current lop.
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36 002aae992
Vo
v T=85°C
3.2 \ 25°C
—40 °C
N \&N
Y\
\\\
N
2 NN
0 8 16 24

loH (MA)

Conditions: Vpp = 3.3 V; standard port pins.
Fig 22. Typical HIGH-level output voltage Vpy versus HIGH-level output source current

lon
10 002aae988
Ipu
(uA)
/
-30
| T=85°C /
25°C
—40°C //
-50
-70
0 1 2 3
Vi (V)
Conditions: Vpp = 3.3 V; standard port pins.
Fig 23. Typical pull-up current I, versus input voltage V;
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10. Dynamic characteristics

10.1 Power-up ramp conditions

Table 12. Power-up characteristics
Tamb = —40 °C to +85 °C.

Symbol Parameter Conditions Min  Typ Max Unit
t, rise time att=1t3: 0 <V,<400 mV [ o - 500 ms
twait wait time [z 12 - - us
V) input voltage  att=t; on pin Vpp 0 - 400 mV

[1] See Figure 25.
[2] The wait time specifies the time the power supply must be at levels below 400 mV before ramping up.

-~ tr —
\%)}
400 mV
0
e == twait

t=t;

002aag001
Condition: 0 < V|, <400 mV at start of power-up (t = t;)
Fig 25. Power-up ramp
10.2 Flash memory

Table 13. Flash characteristics
Tamb = —40 °C to +85 °C, unless otherwise specified.
Symbol Parameter Conditions Min Typ Max Unit
Nendu endurance [ 10000 100000 - cycles
tret retention time powered 10 - - years

unpowered 20 - - years
ter erase time sector or multiple 95 100 105 ms

consecutive sectors
tprog programming time [ 0.95 1 1.05 ms

[1] Number of program/erase cycles.

[2] Programming times are given for writing 256 bytes from RAM to the flash. Data must be written to the flash in blocks of 256 bytes.
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10.4 Internal oscillators

Table 15. Dynamic characteristics: IRC
Tamb = —-40°C to +85°C; 2.7 V < Vpp < 3.6 VI,

Symbol Parameter Conditions Min Typl2d Max Unit
fosc(rRo) 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 room temperature (25 °C), nominal supply voltages.

12.15 : 002aae987
f
(MHz)

12.05
I
-
-
—
.

11.95

11.85

-40 -15 10 35 60 85

temperature (°C)

Conditions: Frequency values are typical values. 12 MHz £+ 1 % accuracy is guaranteed for
2.7V <Vpp £3.6 Vand Tymp =—40 °C to +85 °C. Variations between parts may cause the IRC to
fall outside the 12 MHz + 1 % accuracy specification for voltages below 2.7 V.

Fig 27. Internal RC oscillator frequency f versus temperature

Table 16. Dynamic characteristics: Watchdog oscillator

Symbol Parameter Conditions Min  Typll  Max Unit
foscny  internal oscillator frequency  DIVSEL = Ox1F, FREQSEL = Ox1 in the 28] - 7.8 - kHz
WDTOSCCTRL register;
DIVSEL = 0x00, FREQSEL = OxF in the [ - 1700 - kHz

WDTOSCCTRL register

[1] Typical ratings are not guaranteed. The values listed are at nominal supply voltages.
[2] The typical frequency spread over processing and temperature (Tamp = —40 °C to +85 °C) is £40 %.

[3] See the LPC13xx user manual.
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LPC1xxx

XTALIN
L Ci Cyg
@mo pF I

002aae788

Fig 34. Slave mode operation of the on-chip oscillator

In slave mode the input clock signal should be coupled by means of a capacitor of 100 pF
(Figure 34), with an amplitude between 200 mV(RMS) and 1000 mV(RMS). This
corresponds to a square wave signal with a signal swing of between 280 mV and 1.4 V.
The XTALOUT pin in this configuration can be left unconnected.

External components and models used in oscillation mode are shown in Figure 35 and in
Table 21 and Table 22. Since the feedback resistance is integrated on chip, only a crystal
and the capacitances Cy; and Cx, need to be connected externally in case of
fundamental mode oscillation (the fundamental frequency is represented by L, C_ and
Rs). Capacitance Cp in Figure 35 represents the parallel package capacitance and should
not be larger than 7 pF. Parameters Fosc, C., Rs and Cp are supplied by the crystal
manufacturer.

LPC1xxx
L
XTALIN XTALOUT J-
—1 = CL ==¢Cp
XTAL T
IDI
1 n
Rs
—_— = cxo

T™

1

002aaf424

Fig 35. Oscillator modes and models: oscillation mode of operation and external crystal
model used for Cy;/Cx, evaluation
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11.4 Standard I/O pad configuration
Figure 36 shows the possible pin modes for standard 1/O pins with analog input function:

* Digital output driver

¢ Digital input: Pull-up enabled/disabled

¢ Digital input: Pull-down enabled/disabled

¢ Digital input: Repeater mode enabled/disabled
* Analog input

Vbp
output enable ESD
pin configured
as digital output output PIN
driver |V
ESD
Vbp Vss
pull-up enable
. ) repeater mode weak
pin configured enable pull-down
as digital input pull-down enable
data input @I
select analog input
pin configured og i
as analog input analog input % 002aaf304
Fig 36. Standard I/O pad configuration
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