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NXP Semiconductors LPC178x/7x

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
Not all functions are available on all parts. See Table 2 (Ethernet, USB, LCD, QEI, SD/MMC, DAC pins) and Table 7 (EMC

pins).
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P2[5] 140 [F16 F12 97 Bl I/0 | P2[5] — General purpose digital input/output pin.
PU o PWM1[6] — Pulse Width Modulator 1, channel 6 output.
(0] Ul _DTR — Data Terminal Ready output for UART1. Can also
be configured to be an RS-485/EIA-485 output enable signal for
UARTL.
(0] T2_MATO — Match output for Timer 2, channel 0.
- R — Function reserved.
(0] TRACEDATA[O] — Trace data, bit O.
- R — Function reserved.
(0] LCD_LP — Line synchronization pulse (STN). Horizontal
synchronization pulse (TFT).
P2[6] 138 |[E17 F13 96 Bl /O P2[6] — General purpose digital input/output pin.

PU PWM1_CAPO — Capture input for PWM1, channel 0.
U1l_RI — Ring Indicator input for UART1.

T2_CAPO — Capture input for Timer 2, channel 0.

U2_OE — RS-485/EIA-485 output enable signal for UART2.
TRACECLK — Trace clock.

LCD_VD[0] — LCD data.

LCD_VD[4] — LCD data.

P2[7] 136 G16 G11 95 B vI; /0 P2[7] — General purpose digital input/output pin.

PU CAN_RD2 — CANZ2 receiver input.

(0] Ul _RTS — Request to Send output for UART1. Can also be
configured to be an RS-485/EIA-485 output enable signal for
UART1.

- R — Function reserved.

0 0 O O

- R — Function reserved.

- R — Function reserved.

(0] LCD_VD[1] — LCD data.

(0] LCD_VD[5] — LCD data.

P2[8] 134 H15 G14 93 Bl |; /0 P2[8] — General purpose digital input/output pin.
PU o CAN_TD2 — CAN2 transmitter output.

(0] U2_TXD — Transmitter output for UART2.

I Ul _CTS — Clear to Send input for UART1.
(0] ENET_MDC — Ethernet MIIM clock.

- R — Function reserved.

(0] LCD_VD[2] — LCD data.

(0] LCD_VD[6] — LCD data.

LPC178X_7X All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.

Product data sheet Rev. 5.5 — 26 April 2016 23 of 126




NXP Semiconductors

LPC178x/7x

32-bit ARM Cortex-M3 microcontroller

Table 3. Pin description ...continued
Not all functions are available on all parts. See Table 2 (Ethernet, USB, LCD, QEI, SD/MMC, DAC pins) and Table 7 (EMC
pins).
Symbol o S Description
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P4[1] 79 U0 M7 55 B /O  P4[1] — General purpose digital input/output pin.
PU o EMC_A[1] — External memory address line 1.
P4[2] 83 |T11 M8 58 B /O P4[2] — General purpose digital input/output pin.
PU o EMC_A[2] — External memory address line 2.
P4[3] 97 |U16 K9 68 B I /O P4[3] — General purpose digital input/output pin.
PU o EMC_A[3] — External memory address line 3.
PA4[4] 103 |[R15 P13 72 Bl | /O  P4[4] — General purpose digital input/output pin.
PU o EMC_A[4] — External memory address line 4.
P4[5] 107 |[R16 Hi10 74 Bl /O P4[5] — General purpose digital input/output pin.
PU o EMC_A[5] — External memory address line 5.
P4[6] 113 |M14 K10 78 Bl /O P4[6] — General purpose digital input/output pin.
PU o EMC_A[6] — External memory address line 6.
PA[7] 121 |L16 K12 84 Bl | /O PA4[7] — General purpose digital input/output pin.
PU 0 EMC_A[7] — External memory address line 7.
P4[8] 127 |J17 J11 88 Bl /O  P4[8] — General purpose digital input/output pin.
PU 0 EMC_A[8] — External memory address line 8.
P4[9] 131 |H17 H12 91 Bl /O P4[9] — General purpose digital input/output pin.
PU 0 EMC_A[9] — External memory address line 9.
P4[10] 135 |G17 G12 94 Bl /O P4[10] — General purpose digital input/output pin.
PU 0 EMC_A[10] — External memory address line 10.
P4[11] 145 F14 F11 101 Bl /O P4[11] — General purpose digital input/output pin.
PU 0 EMC_A[11] — External memory address line 11.
P4[12] 149 C16 F10 104 Bl |; /O P4[12] — General purpose digital input/output pin.
PU 0 EMC_A[12] — External memory address line 12.
P4[13] 155 B16 B14 108 Bl |; /O P4[13] — General purpose digital input/output pin.
PU 0 EMC_A[13] — External memory address line 13.
P4[14] 159 B15 E8 110 Bl |; /O P4[14] — General purpose digital input/output pin.
PU 0 EMC_A[14] — External memory address line 14.
P4[15] 173 A1l C10 120 Bl /O P4[15] — General purpose digital input/output pin.
PU 0 EMC_A[15] — External memory address line 15.
P4[16] 101 |U17 N12 - Bl /O P4[16] — General purpose digital input/output pin.
PU 0 EMC_A[16] — External memory address line 16.
P4[17] 104 P14 N13 - Bl /O P4[17] — General purpose digital input/output pin.
PU 0 EMC_A[17] — External memory address line 17.
P4[18] 105 P15 P14 - Bl /O P4[18] — General purpose digital input/output pin.
PU 0 EMC_A[18] — External memory address line 18.
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32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
Not all functions are available on all parts. See Table 2 (Ethernet, USB, LCD, QEI, SD/MMC, DAC pins) and Table 7 (EMC

pins).
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P4[19] 111 P16 Mi14 - Bl I/O | P4[19] — General purpose digital input/output pin.
PU o EMC_A[19] — External memory address line 19.
P4[20] 109 R17 |- - Bl /O P4[20] — General purpose digital input/output pin.
PU o EMC_A[20] — External memory address line 20.

I/O  |12C2_SDA — I2C2 data input/output (this pin does not use a
specialized 12C pad).

/0 |SSP1_SCK — Serial Clock for SSP1.
P4[21] 115 M15 |- - Bl /O P4[21] — General purpose digital input/output pin.
PU o EMC_A[21] — External memory address line 21.

I/0O  |12C2_SCL — I2C2 clock input/output (this pin does not use a
specialized 12C pad).

/O  SSP1_SSEL — Slave Select for SSP1.

P4[22] 123 K14 |- - Bl /0 P4[22] — General purpose digital input/output pin.
PU
110

EMC_A[22] — External memory address line 22.
(0] U2_TXD — Transmitter output for UART2.
/O  SSP1_MISO — Master In Slave Out for SSP1.

P4[23] 129 J15 |- - B /0 P4[23] — General purpose digital input/output pin.
PU
110

EMC_A[23] — External memory address line 23.
I U2_RXD — Receiver input for UART2.
/O  SSP1_MOSI — Master Out Slave In for SSP1.

P4[24] 183 |[B§ Cc8 127 Bl | /0 P4[24] — General purpose digital input/output pin.
PU o EMC_OE — LOW active Output Enable signal.
P4[25] 179 'B9 D9 124 Bl | /0 P4[25] — General purpose digital input/output pin.
PU o EMC_WE — LOW active Write Enable signal.
P4[26] 119 L15 K13 - B /0 P4[26] — General purpose digital input/output pin.
PU o EMC_BLSO0 — LOW active Byte Lane select signal 0.
P4[27] 139 G15 Fi14 - B /0 P4[27] — General purpose digital input/output pin.
PU o EMC_BLS1 — LOW active Byte Lane select signal 1.
P4[28] 170 |[C11 D10 118 Bl /0 P4[28] — General purpose digital input/output pin.
PU o EMC_BLS2 — LOW active Byte Lane select signal 2.
(0] U3_TXD — Transmitter output for UARTS3.
(0] T2_MATO — Match output for Timer 2, channel 0.

R — Function reserved.
LCD_VD[6] — LCD data.
LCD_VD[10] — LCD data.
LCD_VD[2] — LCD data.

o0 o0 O
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Table 3. Pin description ...continued
Not all functions are available on all parts. See Table 2 (Ethernet, USB, LCD, QEI, SD/MMC, DAC pins) and Table 7 (EMC

LPC178x/7x

32-bit ARM Cortex-M3 microcontroller

pins).
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2 3 23 [
g o o g 5
L o] aa] L R
o L |k O 2
aJ = = | o |
S ® ® £ 3 £
a m 0 o x |~
P4[29] 176 B10 B9 (122 B /0 P4[29] — General purpose digital input/output pin.
PU o EMC_BLS3 — LOW active Byte Lane select signal 3.
| U3_RXD — Receiver input for UART3.
(0] T2_MAT1 — Match output for Timer 2, channel 1.
I/0O  |12C2_SCL — I2C2 clock input/output (this pin does not use a
specialized 12C pad).
o] LCD_VD[7] — LCD data.
O LCD_VD[11] — LCD data.
o] LCD_VD[3] — LCD data.
P4[30] 187 B7 C7 130 B /O P4[30] — General purpose digital input/output pin.
PU '0  EMC_CS0— LOW active Chip Select 0 signal.
P4[31] 193 A4 E7 (134 B | /O P4[31] — General purpose digital input/output pin.
PU 0 EMC_CSL1— LOW active Chip Select 1 signal.

P5[0] to P5[4] I/O  Port5: Port 5 is a 5-bit I/O port with individual direction controls
for each bit. The operation of port 5 pins depends upon the pin
function selected via the pin connect block.

P5[0] 9 F4 E5 6 Bl I/O  P5[0] — General purpose digital input/output pin.

PU 0 EMC_A[24] — External memory address line 24.
/O  SSP2_MOSI — Master Out Slave In for SSP2.
(0] T2_MAT2 — Match output for Timer 2, channel 2.

P5[1] 30 |J4 H1 21 Bl I/O  P5[1] — General purpose digital input/output pin.

PU 0 EMC_A[25] — External memory address line 25.
/O  SSP2_MISO — Master In Slave Out for SSP2.
(0] T2_MAT3 — Match output for Timer 2, channel 3.

P5[2] 117 [L14 L1281 [ || /O P5[2] — General purpose digital input/output pin.

- R — Function reserved.

- R — Function reserved.

(0] T3_MAT2 — Match output for Timer 3, channel 2.

- R — Function reserved.

I/O  12C0_SDA — I2C0 data input/output (this pin uses a specialized
I2C pad that supports I12C Fast Mode Plus).
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32-bit ARM Cortex-M3 microcontroller

Table 3. Pin description ...continued

Not all functions are available on all parts. See Table 2 (Ethernet, USB, LCD, QEI, SD/MMC, DAC pins) and Table 7 (EMC

pins).
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g 19 |2 |¥ =
(0]
a ¢ o g g
LL a] aa] LL &
o L |E |©O = Y
— - [} [0}
£ ® ® £ 3 £
a o as] o 04 [
P5[3] 141 |G14 G10 98 |1 | /O P5[3] — General purpose digital input/output pin.
R — Function reserved.
- R — Function reserved.
- R — Function reserved.
I U4_RXD — Receiver input for USARTA4.
I/O  |12C0_SCL — I2CO clock input/output (this pin uses a
specialized 12C pad that supports I2C Fast Mode Plus).
P5[4] 206 C3 C4 |143 |B /O P5[4] — General purpose digital input/output pin.
PU 0 U0 OE — RS-485/EIA-485 output enable signal for UARTO.
- R — Function reserved.
(0] T3_MAT3 — Match output for Timer 3, channel 3.
(0] U4_TXD — Transmitter output for USART4 (input/output in
smart card mode).

JTAG_TDO 2 D3 Bl |1 Bl o (0] Test Data Out for JTAG interface. Also used as Serial wire trace

(SWO) output.

JTAG_TDI 4 c2 C3 |3 B I Test Data In for JTAG interface.

PU

JTAG_TMS 6 E3 c2 4 Bl | Test Mode Select for JTAG interface. Also used as Serial wire

(SWDIO) PU debug data input/output.

JTAG_TRST 8 D1 D4 5 Bl | Test Reset for JTAG interface.

PU
JTAG_TCK 10 E2 D2 7 Bl i I Test Clock for JTAG interface. This clock must be slower than
(SWDCLK) 1/6 of the CPU clock (CCLK) for the JTAG interface to operate.
Also used as serial wire clock.
RESET 35 M2 J1 24 @2 I External reset input with 20 ns glitch filter. A LOW-going pulse
PU as short as 50 ns on this pin resets the device, causing I/0O ports
and peripherals to take on their default states, and processor
execution to begin at address 0. This pin also serves as the
debug select input. LOW level selects the JTAG boundary scan.
HIGH level selects the ARM SWD debug mode.
RSTOUT 29 K3 H2 20 Bl OH © Reset status output. A LOW output on this pin indicates that the
device is in the reset state for any reason. This reflects the
RESET input pin and all internal reset sources.
RTC_ALARM 37 N1 H5 26 |31 oL O RTC controlled output. This pin has a low drive strength and is
powered by VBAT. It is driven HIGH when an RTC alarm is
generated.
RTCX1 34 K2 J2 23 |4 . | Input to the RTC 32 kHz ultra-low power oscillator circuit.
[15]

RTCX2 36 |L2 J3 25 |4 . (0] Output from the RTC 32 kHz ultra-low power oscillator circuit.
[15]

USB_D-2 52 U1 N2 37 [ - I/O  USB port 2 bidirectional D- line.
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Table 6.

LPC178x/7x

32-bit ARM Cortex-M3 microcontroller

The MPU separates the memory into distinct regions and implements protection by
preventing disallowed accesses. The MPU supports up to eight regions each of which can
be divided into eight subregions. Accesses to memory locations that are not defined in the
MPU regions, or not permitted by the region setting, will cause the Memory Management
Fault exception to take place.

7.7 Memory map

LPC178x/177x memory usage and details

Address range

0x0000 0000 to
OX1FFF FFFF

0x2000 0000 to
OX3FFF FFFF

0x4000 0000 to
OX7FFF FFFF

0x8000 0000 to
OXDFFF FFFF

0xE000 0000 to
OXEOOF FFFF

LPC178X_7X

General Use

On-chip non-volatile
memory

On-chip main SRAM

Address range details and description

0x0000 0000 - 0x0007 FFFF

For devices with 512 kB of flash memory.

0x0000 0000 - 0x0003 FFFF
0x0000 0000 - 0x0001 FFFF

For devices with 256 kB of flash memory.
For devices with 128 kB of flash memory.

0x0000 0000 - 0x0000 FFFF
0x1000 0000 - 0x1000 FFFF

For devices with 64 kB of flash memory.
For devices with 64 kB of main SRAM.

0x1000 0000 - 0x1000 7FFF
0x1000 0000 - 0x1000 3FFF

For devices with 32 kB of main SRAM.
For devices with 16 kB of main SRAM.

Boot ROM

On-chip SRAM
(typically used for
peripheral data)

OX1FFF 0000 - OX1FFF 1FFF
0x2000 0000 - 0x2000 1FFF

8 kB Boot ROM with flash services.
Peripheral RAM - bank 0 (first 8 kB)

0x2000 2000 - 0x2000 3FFF
0x2000 4000 - 0x2000 7FFF

Peripheral RAM - bank 0 (second 8 kB)
Peripheral RAM - bank 1 (16 kB)

AHB peripherals
APB Peripherals

Off-chip Memory via
the External Memory
Controller

Cortex-M3 Private
Peripheral Bus

0x2008 0000 - 0x200B FFFF
0x4000 0000 - 0x4007 FFFF

See Figure 6 for details

APBO Peripherals, up to 32 peripheral blocks of
16 kB each.

0x4008 0000 - 0x400F FFFF

Four static memory chip selects:

APBL1 Peripherals, up to 32 peripheral blocks of
16 kB each.

0x8000 0000 - 0x83FF FFFF
0x9000 0000 - 0x93FF FFFF

Static memory chip select 0 (up to 64 MB)
Static memory chip select 1 (up to 64 MB)

0x9800 0000 - 0X9BFF FFFF
0x9C00 0000 - 0X9FFF FFFF

Static memory chip select 2 (up to 64 MB)
Static memory chip select 3 (up to 64 MB)

Four dynamic memory chip selects:

0xA000 0000 - OXAFFF FFFF

Dynamic memory chip select 0 (up to 256MB)

0xB000 0000 - OXBFFF FFFF
0xC000 0000 - OXCFFF FFFF

Dynamic memory chip select 1 (up to 256MB)
Dynamic memory chip select 2 (up to 256MB)

0xD000 0000 - 0XDFFF FFFF
OXE000 0000 - OXEOOF FFFF

Dynamic memory chip select 3 (up to 256MB)

Cortex-M3 related functions, includes the NVIC
and System Tick Timer.

The LPC178x/7x incorporate several distinct memory regions, shown in the following
figures. 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 1 MB in size and is divided to allow for up to 64 peripherals.
Each peripheral of either type is allocated 16 kB of space. This allows simplifying the
address decoding for each peripheral.
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32-bit ARM Cortex-M3 microcontroller

7.14 Ethernet

Remark: The Ethernet block is available on parts LPC1788/86 and LPC1778/76.

The Ethernet block contains a full featured 10 Mbit/s or 100 Mbit/s Ethernet MAC
designed to provide optimized performance through the use of DMA hardware
acceleration. Features include a generous suite of control registers, half or full duplex
operation, flow control, control frames, hardware acceleration for transmit retry, receive
packet filtering and wake-up on LAN activity. Automatic frame transmission and reception
with scatter-gather DMA off-loads many operations from the CPU.

The Ethernet block and the CPU share the ARM Cortex-M3 D-code and system bus
through the AHB-multilayer matrix to access the various on-chip SRAM blocks for
Ethernet data, control, and status information.

The Ethernet block interfaces between an off-chip Ethernet PHY using the Media
Independent Interface (MIl) or Reduced MII (RMII) protocol and the on-chip Media
Independent Interface Management (MIIM) serial bus.

7.14.1 Features

LPC178X_7X

* Ethernet standards support:

— Supports 10 Mbit/s or 100 Mbit/s PHY devices including 10 Base-T, 100 Base-TX,
100 Base-FX, and 100 Base-T4.

— Fully compliant with IEEE standard 802.3.

— Fully compliant with 802.3x Full Duplex Flow Control and Half Duplex back
pressure.

— Flexible transmit and receive frame options.
— Virtual Local Area Network (VLAN) frame support

* Memory management:
— Independent transmit and receive buffers memory mapped to shared SRAM.
— DMA managers with scatter/gather DMA and arrays of frame descriptors.
— Memory traffic optimized by buffering and pre-fetching.

* Enhanced Ethernet features:
— Receive filtering.
— Multicast and broadcast frame support for both transmit and receive.

— Optional automatic Frame Check Sequence (FCS) insertion with Circular
Redundancy Check (CRC) for transmit.

— Selectable automatic transmit frame padding.

— Over-length frame support for both transmit and receive allows any length frames.
— Promiscuous receive mode.

— Automatic collision back-off and frame retransmission.

— Includes power management by clock switching.

— Wake-on-LAN power management support allows system wake-up: using the
receive filters or a magic frame detection filter.
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7.15.3

7.15.3.1

7.16

7.16.1

7.17

LPC178X_7X

32-bit ARM Cortex-M3 microcontroller

¢ Two downstream ports.
* Supports per-port power switching.

USB OTG controller

USB OTG is a supplement to the USB 2.0 Specification that augments the capability of
existing mobile devices and USB peripherals by adding host functionality for connection to
USB peripherals.

The OTG Controller integrates the host controller, device controller, and a master-only 12C
interface to implement OTG dual-role device functionality. The dedicated 12C interface
controls an external OTG transceiver.

Features
¢ Fully compliant with On-The-Go supplement to the USB 2.0 Specification, Revision
1.0a.
¢ Hardware support for Host Negotiation Protocol (HNP).

* Includes a programmable timer required for HNP and Session Request Protocol
(SRP).

* Supports any OTG transceiver compliant with the OTG Transceiver Specification
(CEA-2011), Rev. 1.0.

SD/MMC card interface

Remark: The SD/MMC card interface is available on parts LPC1788/87/86/85 and parts
LPC1778/77/76.

The Secure Digital and Multimedia Card Interface (MCI) allows access to external SD
memory cards. The SD card interface conforms to the SD Multimedia Card Specification
Version 2.11.

Features

* The MCI provides all functions specific to the SD/MMC memory card. These include
the clock generation unit, power management control, and command and data
transfer.

* Conforms to Multimedia Card Specification v2.11.
* Conforms to Secure Digital Memory Card Physical Layer Specification, v0.96.

¢ Can be used as a multimedia card bus or a secure digital memory card bus host. The
SD/MMC can be connected to several multimedia cards or a single secure digital
memory card.

¢ DMA supported through the GPDMA controller.

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.

LPC178x/7x use accelerated GPIO functions:
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7.33.4

7.33.4.1
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32-bit ARM Cortex-M3 microcontroller

The alternate PLL accepts an input clock frequency from the main oscillator in the range
of 10 MHz to 25 MHz only. When used as the USB clock, the input frequency is multiplied
up to a multiple of 48 MHz (192 MHz or 288 MHz as described above).

Wake-up timer

The LPC178x/7x begin operation at power-up and when awakened from Power-down
mode by using the 12 MHz IRC oscillator as the clock source. This allows chip operation
to resume quickly. If the main oscillator or the PLL is needed by the application, software
will need to enable these features and wait for them to stabilize before they are used as a
clock source.

When the main oscillator is initially activated, the wake-up timer allows software to ensure
that the main oscillator is fully functional before the processor uses it as a clock source
and starts to execute instructions. This is important at power on, all types of reset, and
whenever any of the aforementioned functions are turned off for any reason. Since the
oscillator and other functions are turned off during Power-down mode, any wake-up of the
processor from Power-down mode makes use of the wake-up Timer.

The wake-up timer monitors the crystal oscillator to check whether it is safe to begin code
execution. When power is applied to the chip, or when some event caused the chip to exit
Power-down mode, some time is required for the oscillator to produce a signal of sufficient
amplitude to drive the clock logic. The amount of time depends on many factors, including
the rate of Vppav3z) ramp (in the case of power on), the type of crystal and its electrical
characteristics (if a quartz crystal is used), as well as any other external circuitry (e.g.,
capacitors), and the characteristics of the oscillator itself under the existing ambient
conditions.

Power control

The LPC178x/7x support a variety of power control features. There are four special
modes of processor power reduction: Sleep mode, Deep-sleep mode, Power-down 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, the peripheral power control allows 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. Each of the
peripherals has its own clock divider which provides even better power control.

The integrated PMU (Power Management Unit) automatically adjusts internal regulators
to minimize power consumption during Sleep, Deep-sleep, Power-down, and Deep
power-down modes.

The LPC178x/7x also implement a separate power domain to allow turning off power to
the bulk of the device while maintaining operation of the RTC and a small set of registers
for storing data during any of the power-down modes.

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 other than re-enabling the clock to the ARM
core.
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10.1 Power consumption

Fig 9. Deep-sleep mode: Typical regulator supply current Ipprec)3va) VErsus

002aah051

1.5

IDD(REG)(3V3)
(mA)

VDD(REG)(3V3) = 3.6 V
3.3V

1 3.0V

24 V.
P

/>/

Z

0.7 /

0.3
60 85

temperature (°C)

Conditions: BOD disabled.

tem p erature
900 002aah052
IDD(REG)(3V3)
(HA)

600

I VDD(REG)(3V3) = 3.6 V,

3.3V,

3.0V,

v gﬁ/
0
-40 -15 10 35 60 85

temperature (°C)

Conditions: BOD disabled.

Fig 10. Power-down mode: Typical regulator supply current Ipprec)avs) Versus
temperature
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Table 17. Dynamic characteristics: Static external memory interface ...continued

CL=30pF, Tamp = 40 T 1o 85 T, Vpp(avs) = 3.0 Vto 3.6 V. Values guaranteed by design.

Symbol Parameterll Conditions!il Min Typ Max Unit

tdeact deactivation time WRg; PB =0; Bl-27 -3.4 -4.7 ns

PB=1
tcsuBLsL & LOWto BLSLOW WRg; PB=0 Bl 28+ Tcy(clk) X 3.7+ Tcy(clk) X 51+ Tcy(clk) X ns
(1 + WAITWEN) (1 + WAITWEN) (1 + WAITWEN)

teLsieLsH BLS LOWtoBLSHIGH |WRqg; PB =0 Bl [ (WAITWR - (WAITWR - (WAITWR - ns
time WAITWEN + 3) x |WAITWEN + 3) x |WAITWEN + 3) x
_ _ Teyek) — 2.6 Tey(clky — 34 Tey(ciky — 49

teLsneow BLS HIGH to end of WR1;; PB=0 [316] 2.6 + Tcy(clk) 3.3+ Tcy(clk) 4.4 + Tcy(clk) ns
write time

teLshony | BLS HIGH to data WR12; Bl 2.7+ Tey(cik) 3.6 + Tey(cik 4.8 + Tey(cik) ns
invalid time PB=0

[1] Parameters are shown as RD;, or WDj, in Figure 16 as indicated in the Conditions column.

[2] Parameters specified for 40 % of Vppys3) for rising edges and 60 % of Vppays for falling edges.

[3] Teyciky = VEMC_CLK (see LPC178x/7x User manual UM10470).

[4] Latest of address valid, EMC_CSx LOW, EMC_OE LOW, EMC_BLSx LOW (PB = 1).

[5] After End Of Read (EOR): Earliest of EMC_CSx HIGH, EMC_OE HIGH, EMC_BLSx HIGH (PB = 1), address invalid.
[6] End Of Write (EOW): Earliest of address invalid, EMC_CSx HIGH, EMC_BLSx HIGH (PB = 1).

EMC_Ax X A A
-~ RD1 —_— —- [-— WR1
EMC_CSx )( ;l 7Z 5( Vi
—- «—WRg
<« RDp—»
RD.
EMC_OE N \ T
~«— RD7
WRg \ WR1g WR14
EMC_BLSx JR 7‘
EMC_WE
RDs
«— RDs——
WR:
RDs —»| |«—RDg 4—5 _@,
EMC_Dx ¢ X 2
EOR EOW

002aag214

Fig 16. External static memory read/write access (PB =0)
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11.3 External clock
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Table 23. Dynamic characteristic: external clock (see Figure 36)
Tamb = 40 T to +85 <C; Vpp(ava) over specified ranges.
Symbol Parameter Min Typ Max Unit
fosc oscillator frequency 1 12 25 MHz
Tey(clk) clock cycle time 40 83.3 1000 ns
tcHex clock HIGH time Tcy(clk) x 0.4 - - ns
tcLex clock LOW time Tcy(clk) x 0.4 - - ns
tcLcH clock rise time - - ns
tcheL clock fall time - - ns
Tey(clk)
002aaa907
Fig 20. External clock timing (with an amplitude of at least Vjrus) = 200 mV)
11.4 Internal oscillators
Table 24. Dynamic characteristic: internal oscillators
Tamp = 40 T to +85 C; 2.7V —<VDD(REG)(3V3) <3.6 Vvl
Symbol Parameter Min Typl2d  Max Unit
fosc(ro) internal RC oscillator frequency 11.88 12 12.12 MHz
firTc) RTC input frequency - 32.768 - kHz
[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.
11.5 1/O pins

Table 25.

Dynamic characteristic: 1/O pins[l

CL = 10 pF, Tamp = —40 T t0 +85 <C; Vppavs) = 3.0 V10 3.6 V.

[1] Applies to standard port pins.

LPC178X_7X

All information provided in this document is subject to legal di

Symbol Parameter Conditions Min Typ Max Unit

t; rise time pin configured as 3.0 - 5.0 ns
output

t fall time pin configured as 2.5 - 5.0 ns
output
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Fig 26.

LCD_DCLK
- —

Tey(clk)

LCD_VD[n]

R G—

002aah325

The LCD panel clock is shown with the default polarity. The clock can be inverted via the IPC bit in
the LCD_POL register. Typically, the LCD panel uses the falling edge of the LCD_DCLK to sample

the data.
LCD timing

11.10 SD/MMC
Remark: The SD/MMC card interface is available on parts LPC1788/87/86 and parts

LPC178X_7X

LPC1778/77/76.
Table 30. Dynamic characteristics: SD/MMC
CL=10pF, Tqmp = 40 T to 85 T, Vppavz) = 3.0 V to 3.6 V. Values guaranteed by design.
Symbol Parameter Conditions Min  Max | Unit
feik clock frequency on pin SD_CLK; data transfer mode - 25 MHz
on pin SD_CLK; identification mode 25 MHz
tsup) data input set-up time jon pins SD_CMD, SD_DAT[3:0] as 6 - ns
inputs
th() data input hold time  |on pins SD_CMD, SD_DATJ[3:0] as 6 - ns
inputs
tav) data output valid on pins SD_CMD, SD_DAT[3:0] as - 23 ns
delay time outputs
thQ) data output hold time on pins SD_CMD, SD_DAT([3:0] as 35 - ns
outputs
Tey(clk)
SD_CLK
o N \
tav) M
SD_CMD (O)
SD_DATn (O)
tsud) | th(D)
SD_CMD (1)
SD_DATn (I ><
002aag204
Fig 27. SD/MMC timing
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Vbp
USB_UP_LED1
f Vssio
/ )
= ¥ VSSCORE — 71
USB_D+1  33Q D+
USB_D-1 330 D-
— USB-A
15 kQ 15 kQ connector
Vbp
USB_PWRD1 4 L | Veus
USB_OVRCRH1 o
USB_PPWR1 ENA FLAGA l
5V OUTA Vbb
IN
LM3526-L OuUTB
LPC178x/7x USB_PPWR2 =G
FLAGB
USB_OVRCR2 ]
USB_PWRD2 VBUS —
USB_D+2 330 D+ USB-A
{1 connector
usB_D2 82 D-
—J
15ka [ |15k Vssio, |
VSSCORE —
= = Vbp
USB_UP_LED2
=t
= 4 002aag508
Fig 34. USB host port configuration: port 1 and port 2 as hosts
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14.6
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Vbp Vbp
open-drain enable
pin configured output enable S:ﬁﬂjg ESD
as digital output P P
driver data output —— PIN
strong
pull-down ESD
Vss
Vbp
pull-up enable
. . repeater mode weak
pin configured enable pull-down
as digital input pull-down enable
data input /.III'I
select analog input
pin configured loqi
as analog input analog input B 002aaf272
Fig 38. Standard I/O pin configuration with analog input
Reset pin configuration
Vbp

Vbb

Rpu

20ns RC

reset @l GLITCH FILTER

Vbp

[

[=2]

%II

Fig 39. Reset pin configuration

ESD

Vss

PIN

002aaf274

Reset pin configuration for RTC operation

Under certain circumstances, the RTC may temporarily pause and lose fractions of a
second during the rising and falling edges of the RESET signal.
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Footprint information for reflow soldering of TFBGA180 package SOT570-3
| Hx
see detail X
\\
solder land (SL) 322:2 \
X

solder paste deposit (SP) AN
solder land plus solder paste

_____ | i i R ]
solder resist opening (SR) SR

— - — occupied area

detail X
Dimensions in mm
P SL SP SR Hx Hy
0.80 0.40 0.40 050 1230 12.30 .
Recommend stencil thickness: 0.1 mm
Issue date 5:08:27 sot570-3_fr
Fig 46. Reflow soldering of the TFBGA180 package
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17. Abbreviations
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Table 36.
Acronym

Abbreviations

Description

ADC
AHB

Analog-to-Digital Converter
Advanced High-performance Bus

AMBA
APB

Advanced Microcontroller Bus Architecture
Advanced Peripheral Bus

BOD
CAN

BrownOut Detection

'Controller Area Network

DAC
DMA

Digital-to-Analog Converter
Direct Memory Access

EOP
ETM

End Of Packet
Embedded Trace Macrocell

GPIO
GPS

General Purpose Input/Output
Global Positioning System

HVAC
IRC

Heating, Venting, and Air Conditioning
Internal RC

IrDA
JTAG

Infrared Data Association
Joint Test Action Group

MAC
MIIM

Media Access Control
Media Independent Interface Management

OHCI
OTG

Open Host Controller Interface
On-The-Go

PHY
PLC

Physical Layer
Programmable Logic Controller

PLL
PWM

Phase-Locked Loop
Pulse Width Modulator

RMII
SEO

Reduced Media Independent Interface
Single Ended Zero

SPI
SSI

Serial Peripheral Interface
Serial Synchronous Interface

SSP
TCM

Synchronous Serial Port
Tightly Coupled Memory

TTL
UART

Transistor-Transistor Logic
Universal Asynchronous Receiver/Transmitter

USB

LPC178X_7X

Universal Serial Bus
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20. Legal information
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20.1 Data sheet status

Document status(1(2]
Objective [short] data sheet
Preliminary [short] data sheet

Product [short] data sheet

Product status[3! Definition
Development
Qualification

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
[2
[3]

Please consult the most recently issued document before initiating or completing a design.

The term ‘short data sheet’ is explained in section “Definitions”.

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.

20.2 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.

20.3 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.

LPC178X_7X

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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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 competent authorities.

Non-automotive qualified products — Unless this data sheet expressly
states that this specific NXP Semiconductors product is automotive qualified,
the product is not suitable for automotive use. It is neither qualified nor tested
in accordance with automotive testing or application requirements. NXP
Semiconductors accepts no liability for inclusion and/or use of
non-automotive qualified products in automotive equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards, customer
(a) shall use the product without NXP Semiconductors’ warranty of the
product for such automotive applications, use and specifications, and (b)

21. Contact information
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whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

20.4 Trademarks

Notice: All referenced brands, product names, service names and trademarks
are the property of their respective owners.

12C-bus — logo is a trademark of NXP B.V.

For more information, please visit: http://www.nxp.com

For sales office addresses, please send an email to: salesaddresses@nxp.com
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