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NXP Semiconductors LPC2364/65/66/67/68

Single-chip 16-bit/32-bit microcontrollers

Table 4. Pin description ...continued

Symbol Pin Ball Type Description

P1[23]/PWM1[4]/ 37[1 K5 I/O P1[23] — General purpose digital input/output pin.

MISO0 (0] PWM1[4] — Pulse Width Modulator 1, channel 4 output.
11O MISOO0 — Master In Slave Out for SSPO.

P1[24)/PWM1[5])/ 38l H5[ I/O P1[24] — General purpose digital input/output pin.

MOSIO (0] PWM1[5] — Pulse Width Modulator 1, channel 5 output.

/0 MOSIO — Master Out Slave in for SSPO.

P1[25]/MAT1[1] 39 G5l I/O P1[25] — General purpose digital input/output pin.
0] MAT1[1] — Match output for Timer 1, channel 1.
P1[26]/PWM1[6]/ 40 K6l I/O P1[26] — General purpose digital input/output pin.
CAPO[0] (0] PWM1[6] — Pulse Width Modulator 1, channel 6 output.
I CAPO[0] — Capture input for Timer 0, channel 0.
P1[27]/CAPO[1]  43[l K71 I/0 P1[27] — General purpose digital input/output pin.
I CAPO[1] — Capture input for Timer O, channel 1.
P1[28)/ 4411 J7al I/O P1[28] — General purpose digital input/output pin.
I\P/ICA::'?'\OP[%)[]O]/ I PCAP1[0] — Capture input for PWM1, channel 0.
(0] MATO[0] — Match output for Timer 0, channel 0.
P1[29)/ 45[1 Gelll I/O P1[29] — General purpose digital input/output pin.
Il\j/li/';"‘g[ll[]l]/ I PCAP1[1] — Capture input for PWM1, channel 1.
(0] MATO[1] — Match output for Timer 0, channel 0.
P1[30]/Vgus/ 212 H12 I/O P1[30] — General purpose digital input/output pin.
ADO[4] |

Vgus — Monitors the presence of USB bus power. (LPC2364/66/68 only)
Note: This signal must be HIGH for USB reset to occur.
I ADO[4] — A/D converter 0, input 4.
P1[31]/SCK1/ 2002 Fal2 I/O P1[31] — General purpose digital input/output pin.
ADO[5] IO  SCK1— Serial Clock for SSP1.
I ADO[5] — A/D converter 0, input 5.

P2[0] to P2[31] 110 Port 2: Port 2 is a 32-bit I/0 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. Pins 14 through 31 of this port are not available.

P2[0/PWM1[1)/ 75 Bolll I/O P2[0] — General purpose digital input/output pin.
TXDU/ (0] PWM1[1] — Pulse Width Modulator 1, channel 1 output.
TRACECLK

(0] TXD1 — Transmitter output for UART1.

o TRACECLK — Trace Clock.
P2[1)/PWM1[2)/ 741 B10l /O P2[1] — General purpose digital input/output pin.
RXDY/ (0] PWM1[2] — Pulse Width Modulator 1, channel 2 output.
PIPESTATO

I RXD1 — Receiver input for UART1.

(0] PIPESTATO — Pipeline Status, bit 0.
P2[2)/PWM1[3)/ 73 D8l I/O P2[2] — General purpose digital input/output pin.

CTsv (0] PWM1[3] — Pulse Width Modulator 1, channel 3 output.
PIPESTAT1

I CTS1 — Clear to Send input for UART1.

(0] PIPESTAT1 — Pipeline Status, bit 1.
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LPC2364/65/66/67/68

Table 4. Pin description ...continued

Single-chip 16-bit/32-bit microcontrollers

Symbol

P2[12]/EINT2/
MCIDAT2/
12STX_WS

P2[13)/EINT3/
MCIDAT3/
12STX_SDA

P3[0] to P3[31]

P3[25)/MATO[0]/
PWM1[2]

P3[26]/MATO[1)/
PWM1[3]

P4[0] to P4[31]

PA[28]/MAT2[0]/
TXD3

P4[29]/MAT2[1)/
RXD3

DBGEN

TDO
TDI
TMS
TRST
TCK

RTCK

LPC2364_65_66_67_68

Pin
51161

5006

2701

264

g2l

8504

10407
21118
3MLeEl
4118]
517

1008l

Ball
K106l

Jolel

H3L

K1l

E6ll

D4LLIEl

Type
I/O

I

0]

I/0

110

I/1O

110

110

Description

P2[12] — General purpose digital input/output pin.

EINT2 — External interrupt 2 input.

MCIDAT2 — Data line for SD/MMC interface. (LPC2367/68 only)

I2STX_WS — Transmit Word Select. It is driven by the master and
received by the slave. Corresponds to the signal WS in the 12S-bus
specification.

P2[13] — General purpose digital input/output pin.
EINT3 — External interrupt 3 input.
MCIDAT3 — Data line for SD/MMC interface. (LPC2367/68 only)

I2STX_SDA — Transmit data. It is driven by the transmitter and read by the
receiver. Corresponds to the signal SD in the 12S-bus specification.

Port 3: Port 3 is a 32-bit I/0 port with individual direction controls for each
bit. The operation of Port 3 pins depends upon the pin function selected via
the pin connect block. Pins 0 through 24, and 27 through 31 of this port are
not available.

P3[25] — General purpose digital input/output pin.
MATO[0] — Match output for Timer 0, channel 0.
PWM1[2] — Pulse Width Modulator 1, output 2.
P3[26] — General purpose digital input/output pin.
MATO[1] — Match output for Timer 0, channel 1.
PWM1[3] — Pulse Width Modulator 1, output 3.

Port 4: Port 4 is a 32-hit I/0 port with individual direction controls for each
bit. The operation of Port 4 pins depends upon the pin function selected via
the pin connect block. Pins 0 through 27, 30, and 31 of this port are not
available.

P4[28] — General purpose digital input/output pin.

MAT?2[0] — Match output for Timer 2, channel 0.

TXD3 — Transmitter output for UART3.

P4[29] — General purpose digital input/output pin.

MATZ2[1] — Match output for Timer 2, channel 1.

RXD3 — Receiver input for UARTS3.

DBGEN — JTAG interface control signal. Also used for boundary scanning.

Note: This pin is available in LPC2364FET100 and LPC2368FET100
devices only (TFBGA package).

TDO — Test Data out for JTAG interface.

TDI — Test Data in for JTAG interface.

TMS — Test Mode Select for JTAG interface.

TRST — Test Reset for JTAG interface.

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

RTCK — JTAG interface control signal.

Note: LOW on this pin while RESET is LOW enables ETM pins (P2[9:0]) to
operate as trace port after reset.
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7.5

Single-chip 16-bit/32-bit microcontrollers

Fig 4.

4.0GB

3.75GB

3.5GB

3.0GB

20GB

1.0GB

0.0GB

OXFFFF FFFF

AHB PERIPHERALS

0xF000 0000

APB PERIPHERALS

0xEO000 0000

RESERVED ADDRESS SPACE

— 0xC000 0000

0x8000 0000

BOOT ROM AND BOOT FLASH
(BOOT FLASH REMAPPED FROM ON-CHIP FLASH)

RESERVED ADDRESS SPACE

ETHERNET RAM (16 kB)

Ox7FEO 3FFF
0x7FEO 0000

GENERAL PURPOSE OR USB RAM (8 KB)

0x7FDO 1FFF
0x7FDO 0000

RESERVED ADDRESS SPACE

0x4000 8000

32 kB LOCAL ON-CHIP STATIC RAM (LPC2365/66/67/68)

0x4000 7FFF

0x4000 2000

8 kB LOCAL ON-CHIP STATIC RAM (LPC2364)

0x4000 1FFF

0x4000 0000

RESERVED FOR ON-CHIP MEMORY

0x0008 0000

TOTAL OF 512 kB ON-CHIP NON-VOLATILE MEMORY (LPC2367/68)

0x0007 FFFF
0x0004 0000

TOTAL OF 256 kB ON-CHIP NON-VOLATILE MEMORY (LPC2365/66)

0x0003 FFFF
0x0002 0000

TOTAL OF 128 kB ON-CHIP NON-VOLATILE MEMORY (LPC2364)

0x0001 FFFF
0x0000 0000

002aac577

LPC2364/65/66/67/68 memory map

Interrupt controller

The ARM processor core has two interrupt inputs called Interrupt Request (IRQ) and Fast
Interrupt Request (FIQ). The VIC takes 32 interrupt request inputs which can be
programmed as FIQ or vectored IRQ types. The programmable assignment scheme
means that priorities of interrupts from the various peripherals can be dynamically
assigned and adjusted.
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LPC2364_65_66_67_68

Single-chip 16-bit/32-bit microcontrollers

Single DMA and burst DMA request signals. Each peripheral connected to the
GPDMA can assert either a burst DMA request or a single DMA request. The DMA
burst size is set by programming the GPDMA.

Memory-to-memory, memory-to-peripheral, peripheral-to-memory, and
peripheral-to-peripheral transfers.

Scatter or gather DMA is supported through the use of linked lists. This means that
the source and destination areas do not have to occupy contiguous areas of memory.

Hardware DMA channel priority. Each DMA channel has a specific hardware priority.
DMA channel 0 has the highest priority and channel 1 has the lowest priority. If
requests from two channels become active at the same time the channel with the
highest priority is serviced first.

AHB slave DMA programming interface. The GPDMA is programmed by writing to the
DMA control registers over the AHB slave interface.

One AHB master for transferring data. This interface transfers data when a DMA
request goes active.

32-bit AHB master bus width.
Incrementing or non-incrementing addressing for source and destination.

Programmable DMA burst size. The DMA burst size can be programmed to more
efficiently transfer data. Usually the burst size is set to half the size of the FIFO in the
peripheral.

Internal four-word FIFO per channel.
Supports 8-bit, 16-bit, and 32-bit wide transactions.

An interrupt to the processor can be generated on a DMA completion or when a DMA
error has occurred.

Interrupt masking. The DMA error and DMA terminal count interrupt requests can be
masked.

Raw interrupt status. The DMA error and DMA count raw interrupt status can be read
prior to masking.

7.8 Fast general purpose parallel I/O

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.

LPC2364/65/66/67/68 use accelerated GPIO functions:

GPIO registers are relocated to the ARM local bus so that the fastest possible 1/0
timing can be achieved.

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

All GPIO registers are byte and half-word addressable.

Entire port value can be written in one instruction.
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7.13

7.13.1

7.14

7.14.1

7.15

7.15.1

LPC2364_65_66_67_68

Single-chip 16-bit/32-bit microcontrollers

10-bit DAC
The DAC allows the LPC2364/65/66/67/68 to generate a variable analog output. The
maximum output value of the DAC is Vjre).-

Features

¢ 10-bit DAC

* Resistor string architecture
¢ Buffered output

* Power-down mode

Selectable output drive

UARTs
The LPC2364/65/66/67/68 each contain four UARTSs. In addition to standard transmit and
receive data lines, UART1 also provides a full modem control handshake interface.

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.

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.

* Fractional divider for baud rate control, auto baud capabilities and FIFO control
mechanism that enables software flow control implementation.

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

* UARTS3 includes an IrDA mode to support infrared communication.

SPI serial I/O controller

The LPC2364/65/66/67/68 each contain one SPI controller. SPI is a full duplex serial
interface designed to handle multiple masters and slaves connected to a given bus. Only
a single master and a single slave can communicate on the interface during a given data
transfer. During a data transfer the master always sends 8 bits to 16 bits of data to the
slave, and the slave always sends 8 bits to 16 bits of data to the master.

Features

* Compliant with SPI specification

* Synchronous, serial, full duplex communication

¢ Combined SPI master and slave

¢ Maximum data bit rate of one eighth of the input clock rate

8 bits to 16 bits per transfer
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Single-chip 16-bit/32-bit microcontrollers

7.20 General purpose 32-bit timers/external event counters

The LPC2364/65/66/67/68 include four 32-bit Timer/Counters. The Timer/Counter is
designed to count cycles of the system derived clock or an externally-supplied clock. It
can optionally generate interrupts or perform other actions at specified timer values,
based on four match registers. The Timer/Counter also includes two capture inputs to trap
the timer value when an input signal transitions, optionally generating an interrupt.

7.20.1 Features

* A 32-bit Timer/Counter with a programmable 32-bit prescaler.
¢ Counter or Timer operation.

* Two 32-bit capture channels per timer, that can take a snapshot of the timer value
when an input signal transitions. A capture event may also generate an interrupt.

* Four 32-bit match registers 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.

7.21 Pulse width modulator

LPC2364_65_66_67_68

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 LPC2364/65/66/67/68. The Timer is designed
to count cycles of the system derived clock and optionally switch pins, generate interrupts
or perform other actions when specified timer values occur, based on seven match
registers. The PWM function is in addition to these features, and is 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 (PWMMRO) 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 PWMMRO match occurs.
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7.24.4.3

7.24.4.4

7.24.4.5

LPC2364_65_66_67_68

Single-chip 16-bit/32-bit microcontrollers

On the wake-up of Sleep mode, if the IRC was used before entering Sleep mode, the
code execution and peripherals activities will resume after 4 cycles expire. If the main
external oscillator was used, the code execution will resume when 4096 cycles expire.

The customers need to reconfigure the PLL and clock dividers accordingly.

Power-down mode

Power-down mode does everything that Sleep mode does, but also turns off the IRC
oscillator and the flash memory. This saves more power, but requires waiting for
resumption of flash operation before execution of code or data access in the flash memory
can be accomplished.

On the wake-up of Power-down mode, if the IRC was used before entering Power-down
mode, it will take IRC 60 pus to start-up. After this 4 IRC cycles will expire before the code
execution can then be resumed if the code was running from SRAM. In the meantime, the
flash wake-up timer then counts 4 MHz IRC clock cycles to make the 100 us flash start-up
time. When it times out, access to the flash will be allowed. The customers need to
reconfigure the PLL and clock dividers accordingly.

Deep power-down mode

Deep power-down mode is similar to the Power-down mode, but now the on-chip
regulator that supplies power to the internal logic is also shut off. This produces the lowest
possible power consumption without removing power from the entire chip. Since the Deep
power-down mode shuts down the on-chip logic power supply, there is no register or
memory retention, and resumption of operation involves the same activities as a full chip
reset.

If power is supplied to the LPC2364/65/66/67/68 during Deep power-down mode,
wake-up can be caused by the RTC Alarm interrupt or by external Reset.

While in Deep power-down mode, external device power may be removed. In this case,
the LPC2364/65/66/67/68 will start up when external power is restored.

Essential data may be retained through Deep power-down mode (or through complete
powering off of the chip) by storing data in the Battery RAM, as long as the external power
to the VBAT pin is maintained.

Power domains

The LPC2364/65/66/67/68 provides two independent power domains that allow the bulk
of the device to have power removed while maintaining operation of the RTC and the
battery RAM.

On the LPC2364/65/66/67/68, 1/0 pads are powered by the 3.3 V (Vpp(svs)) pins, while
the Vpp(pcoc)@ava) pin powers the on-chip DC-to-DC converter which in turn provides
power to the CPU and most of the peripherals.

Depending on the LPC2364/65/66/67/68 application, a design can use two power options
to manage power consumption.
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7.25.3

Single-chip 16-bit/32-bit microcontrollers

Code security (Code Read Protection - CRP)

This feature of the LPC2364/65/66/67/68 allows user to enable different levels of security
in the system so that access to the on-chip flash and use of the JTAG and ISP can be
restricted. When needed, CRP is invoked by programming a specific pattern into a
dedicated flash location. IAP commands are not affected by the CRP.

There are three levels of the Code Read Protection.

CRP1 disables access to chip via the JTAG and allows partial 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.

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

Running an application with level CRP3 selected fully disables any access to chip via the
JTAG pins and the ISP. This mode effectively disables ISP override using P2[10] 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 UARTO.

CAUTION

A\

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

7.25.4

7.25.5

LPC2364_65_66_67_68

AHB

The LPC2364/65/66/67/68 implement two AHBs in order to allow the Ethernet block to
operate without interference caused by other system activity. The primary AHB, referred
to as AHB1, includes the Vectored Interrupt Controller, GPDMA controller, USB interface,
and 8 kB SRAM primarily intended for use by the USB. The USB interface is available on
LPC2364/66/68 only.

The second AHB, referred to as AHB2, includes only the Ethernet block and an
associated 16 kB SRAM. In addition, a bus bridge is provided that allows the secondary
AHB to be a bus master on AHB1, allowing expansion of Ethernet buffer space into
unused space in memory residing on AHB1.

In summary, bus masters with access to AHB1 are the ARM7 itself, the USB block, the
GPDMA function, and the Ethernet block (via the bus bridge from AHB2). Bus masters
with access to AHB2 are the ARM7 and the Ethernet block.

External interrupt inputs

The LPC2364/65/66/67/68 include up to 46 edge sensitive interrupt inputs combined with
up to four level sensitive external interrupt inputs as selectable pin functions. The external
interrupt inputs can optionally be used to wake up the processor from Power-down mode.
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8.

Single-chip 16-bit/32-bit microcontrollers

Limiting values

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

Symbol Parameter Conditions Min Max Unit

Vbbp(3ava) supply voltage (3.3 V) core and external 3.0 3.6 \%
rail

Vbbocpeyavs) DC-to-DC converter supply voltage 3.0 3.6 \%

(B.3V)

Vbpa analog 3.3 V pad supply voltage -0.5 +4.6 \%

Vi(vBaT) input voltage on pin VBAT for the RTC -0.5 +4.6 \%

Vi(vREF) input voltage on pin VREF -0.5 +4.6 \%

Via analog input voltage on ADC related -0.5 +5.1 \%
pins

Vi input voltage 5V tolerant I/O @ 05 +6.0 \Y

pins; only valid
when the VDD(3V3)
supply voltage is

present
other 1/O pins [aE] —0.5 VDD(3V3) + \Y
0.5
Iop supply current per supply pin 4 - 100 mA
Iss ground current per ground pin @ - 100 mA
Tstg storage temperature non-operating Bl —65 +150 °C
Ptot(pack) total power dissipation (per package) based on package - 15 w
heat transfer, not
device power
consumption
VEsp electrostatic discharge voltage human body 61 —2500 +2500 \%
model; all pins
[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] Notto exceed 4.6 V.

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

[5] The maximum non-operating storage temperature is different than the temperature for required shelf life which should be determined
based on required shelf lifetime. Please refer to the JEDEC spec (J-STD-033B.1) for further details.

[6] Human body model: equivalent to discharging a 100 pF capacitor through a 1.5 kQ series resistor.
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10. Static characteristics

Single-chip 16-bit/32-bit microcontrollers

Table 8.

Static characteristics

Tamb = 40 T to +85 < for standard devices, 40 T to +125 < for LPC2364HBD only, unless otherwise specified.

Symbol
Vbp(3v3)

Vbb(Dcbe)@3va)
Vopa

Vi(vBaT)
Vi(vREF)

IpD(DCDC)act(3v3)

Ipp(DCDC)pd(3V3)

Ipb(DCDC)dpd(3v3)

IBATact

IgaT

Parameter
supply voltage (3.3 V)

DC-to-DC converter
supply voltage (3.3 V)

analog 3.3V pad supply

voltage

input voltage on pin
VBAT

input voltage on pin
VREF

Conditions
core and external rail

active mode DC-to-DC  Vpppcpey@ava) = 3.3V,

converter supply
current (3.3 V)

Power-down mode
DC-to-DC converter
supply current (3.3 V)

Deep power-down
mode DC-to-DC
converter supply
current (3.3 V)

active mode battery
supply current

battery supply current

Standard port pins, RESET, RTCK

he

hn

loz

LPC2364_65_66_67_68

LOW-level input current

HIGH-level input
current

OFF-state output
current

Tamb = 25 °C; code
while(1){}

executed from flash; no
peripherals enabled;
PCLK = CCLK

CCLK =10 MHz
CCLK =72 MHz

all peripherals enabled;
PCLK =CCLK /8

CCLK =10 MHz
CCLK =72 MHz

all peripherals enabled;
PCLK = CCLK

CCLK =10 MHz
CCLK =72 MHz

Vbppcoey@vs) = 33V,
Tamp =25 °C

Deep power-down mode

V=0V, no pull-up

V| = Vpp(avs); NO
pull-down

Vo =0V, Vo = Vppava),
no pull-up/down

Min Typl Max Unit
3.0 3.3 3.6 \%
3.0 3.3 3.6 \%
3.0 3.3 3.6 \%
[2 2.0 3.3 3.6 \%
2.5 3.3 Vbpa v
- 15 - mA
- 63 - mA
- 21 - mA
- 92 - mA
- 27 - mA
- 125 - mA
B - 113 - 7
[E]]
- 20 - pA
“
- 20 - nA
B - 20 - A
- - pA
- - pA
- - 3 uHA
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10.1 Power-down mode

LPC2364_65_66_67_68

4 002aae049
IDD(I0)
(HA)
2
Vpp(avs) =3.3V
Vpp(3v3) =3.0V P
7

L R =

-2

-4
—-40 -15 10 35 60 85
temperature (°C)

Viveat) = Voppcocey@va) = 3.3 V; Tamp = 25 °C.

Fig 5. 1/O maximum supply current Ippoy versus temperature in Power-down mode
40 002aae050
IBAT
(uA)
30
Vivear) = 3.3V
Vi(vear) =3.0V
20
10
0
—40 -15 10 35 60 85
temperature (°C)
Vbbp@avs) = Voppocebce)@avs) = 3-3 V; Tamp = 25 °C.
Fig 6. RTC battery maximum supply current Igatversus temperature in Power-down

mode
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40 002aae047
IpaT
(uA)
30
Vivear) =33V
VivBaT) = 3.0V /
—
20 ———
10
0
-40 -15 10 35 60 85

temperature (°C)

Vbp@av3) = Voppcebe)@ava) = 3-3 V; Tamp = 25 °C

Fig 9. RTC battery maximum supply current Igat Versus temperature in Deep
power-down mode

100 ‘ 002aae048
IDD(DCDC)dpd(3v3)
(nA)
80
60
W) =33V
40
_ | —
Vbp(DCDo)(3va) = 3.0V \_-—-f_’__f_ﬁ_ ————
0L e e m=— === = ==
0
-40 -15 10 35 60 85

temperature (°C)

Vbp@avs) = Viveat) = 3.3 V; Tamp = 25 °C.

Fig 10. Total DC-to-DC converter maximum supply current Ipppcpc)dpd(3va) VErsus
temperature in Deep power-down mode
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offset gain
error error
Eo Ec
DS DN
1023 +—
1022 +—
1021 -
1020 +—
1019 -
1018 |-
7 =
code
out
6 -
5 | v ceee
s d
Y s/
e l(S)
.l #
7/ -~
yd @
s | ]
/// L— 3)
2 /
/I
/ |
/] -
/ s/
1 £ AL 1LSB
|,/ V (ideal)
/| 7
/ /s ,
0 Lz |1 \ \ \ : \ \ \ \ \ \
‘ 1‘ 2 5 6 7 " 1018 1019 1020 1021 1022 1023 1024
= - V|a (LSB;
offset error A ( ideal)  —>
Eo Vi -V
{1LSB: i(VREF) SSA}
1024
002aae604
(1) Example of an actual transfer curve.
(2) The ideal transfer curve.
(3) Differential linearity error (Ep).
(4) Integral non-linearity (Ey(agj)-
(5) Center of a step of the actual transfer curve.
Fig 16. ADC characteristics
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LPC23XX
20 kQ ADO[y] Rysi
ADO[ylsampLE ! L7 J_

- 3 pF :l. 5pF

1 VEXT

Vss
77
002aac610
Fig 17. Suggested ADC interface - LPC2364/65/66/67/68 ADO[y] pin
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13. DAC electrical characteristics

Single-chip 16-bit/32-bit microcontrollers

Table 15. DAC electrical characteristics
Vppa=3.0V 10 3.6 V; Tamp = 40 T to +85 €T unless otherwise specified

Symbol Parameter Conditions
Ep differential linearity error

EL (adj) integral non-linearity

Eo offset error

Ec gain error

CL load capacitance

R load resistance

Min Typ

- 15
- 0.6
- 0.6
- 200

Max Unit
- LSB
- LSB
- %
- %
- pF

14. Application information

14.1 Suggested USB interface solutions (LPC2364/66/68 only)

VDD(3v3)

USB_UP_LED

USB_CONNECT

R1
1.5kQ

VBuUs

LPC23XX T’ - SoftConnect switch

usB_D+ Rs=3%Q
| 5%

G

T

use_p- Rs=330

T

Vss

Fig 18. LPC2364/66/68 USB interface on a self-powered device
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,_’_- connector
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VbD(3Vv3)

R2

LPC23XX R1
USB_UP_LED 15kQ

VBuUs

USB D+ Rs=33Q ,—»— USB-B
— | —

RI_—33I o ,—P—— connector
USB_D- Rs=

—J
Vss

002aac579

Fig 19. LPC2364/66/68 USB interface on a bus-powered device

14.2 Crystal oscillator XTAL input and component selection

LPC2364_65_66_67_68

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 Cgy which attenuates the input voltage by a factor C;/ (Cj + Cy). In
slave mode, a minimum of 200 mV (RMS) is needed.

LPC2xxx

002aae718

Fig 20. 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 20), 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 XTALZ2 pin in this configuration can be left unconnected.

External components and models used in oscillation mode are shown in Figure 21 and in
Table 16 and Table 17. Since the feedback resistance is integrated on chip, only a crystal
and the capacitances Cx; 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 21 represents the parallel package capacitance and should
not be larger than 7 pF. Parameters Fosc, Ci, Rs and Cp are supplied by the crystal
manufacturer.
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14.6 Reset pin configuration

LPC2364_65_66_67_68

Single-chip 16-bit/32-bit microcontrollers

Vbp

Vbp

20 ns RC
reset @l GLITCH FILTER @I

Fig 24. Reset pin configuration

ESD

Vss

PIN

002aaf274
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TFBGA100: plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm SOT926-1
D 6] []
‘ A
ball A1 ‘
index area ‘
| ! )
I Ao
S R
| . O U
|
|
= ovw[c[A[B]
Slovm|[c|AalB
»‘E‘« »‘ 1« b»‘ Slowm|c TTyalc m
k| O A) A) O A)‘O OXONO) ‘O
sl ooooojoo00 &—é
H OOOOO‘OOOO(%j )
s| 0OO0OO0lo00OO0O D
F.OO0OOO000OO00O0 | P
E OOOOO‘OOOO(%j o)
pl OOO0O0O00000O0 D
cl OOO0OO0OO0OO0OO0OO0O0O0 ,;)\
B OOOOO!OOOOO / :)\\
A OOOOO‘OOOO(%** D
ball A1 ‘ AN
index area 1 2 3 4 5|6 7 8 9 10 Sl <
? 2‘.5 5‘mm
scale
DIMENSIONS (mm are the original dimensions)
UNIT m'gx AL | Ax | b D E e | e | ex | v w v | v
mm | 12 | 0% | 98 05 1 30| 21 | 08 | 7.2 | 72 | 015 | 005 | 0.08 | 01
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION ISSUE DATE
S0T926-1 g@ ggﬁgg

Fig 26. Package outline SOT926-1 (TFBGA100)
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16. Abbreviations

Table 19. Abbreviations

Acronym Description

ADC Analog-to-Digital Converter

AHB Advanced High-performance Bus

AMBA Advanced Microcontroller Bus Architecture
APB Advanced Peripheral Bus

BOD BrownOut Detection

CAN Controller Area Network

DAC Digital-to-Analog Converter

DCC Debug Communication Channel

DMA Direct Memory Access

DSP Digital Signal Processing

EOP End Of Packet

ETM Embedded Trace Macrocell

GPIO General Purpose Input/Output

IrDA Infrared Data Association

JTAG Joint Test Action Group

Ml Media Independent Interface

MIIM Media Independent Interface Management
PHY Physical Layer

PLL Phase-Locked Loop

PWM Pulse Width Modulator

RMII Reduced Media Independent Interface
SEO Single Ended Zero

SPI Serial Peripheral Interface

SSi Serial Synchronous Interface

SSP Synchronous Serial Port

TTL Transistor-Transistor Logic

UART Universal Asynchronous Receiver/Transmitter
uUsB Universal Serial Bus
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18. Legal information

Single-chip 16-bit/32-bit microcontrollers

18.1 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.

18.2 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.

18.3 Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, NXP Semiconductors does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards
customer for the products described herein shall be limited in accordance
with the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

LPC2364_65_66_67_68

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

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications and
products planned, as well as for the planned application and use of
customer’s third party customer(s). Customers should provide appropriate
design and operating safeguards to minimize the risks associated with their
applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default in the
customer’s applications or products, or the application or use by customer’s
third party customer(s). Customer is responsible for doing all necessary
testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications and
the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those given in
the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted or
construed as an offer to sell products that is open for acceptance or the grant,
conveyance or implication of any license under any copyrights, patents or
other industrial or intellectual property rights.
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