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NXP Semiconductors

Table 3.  Pin description ...continued

LPC18S50/S30/S10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

Type

Description

-~ 'Reset state

pepyE]

O TFBGA100
C

X LBGA256
S [ TFBGA180
Q |LQFP144

2

3
z

P25 4 0

>CTIN_2 — SCTimer/PWM input 2. Capture input 2 of timer 0.

R — Function reserved.

USB1_VBUS — Monitors the presence of USB1 bus power.
Note: This signal must be HIGH for USB reset to occur.

I/0

vGPI05[5] — General purpose digital input/output pin.

ADCTRIG1 — ADC trigger input 1.

o

vT3_MAT2 — Match output 2 of timer 3.

R — Function reserved.

P2 6 K16 J14 G9 95 @ N;PU -

output 0.

USBO_INDO — USBO port indicator LED control

R — Function reserved.

/10

UO_DIR — RS-485/EIA-485 output enable/direction control for
USARTO.

I/0

USBO_INDO — USBO port indicator LED control

EMC_A10 — External memory address line 10.

output 0.

/0

'CTIN_7 — SCTimer/PWM input 7.

GPIO5[6] — General purpose digital input/output pin.

R — Function reserved.

T3_CAP3 — Capture input 3 of timer 3.

P2_7 H14 G12 C10 96 @ N;PU IO

GPIOO0[7] — General purpose digital input/output pin. ISP
entry pin. If this pin is pulled LOW at reset, the part enters ISP
mode using USARTO.

1/0

>U3_UCLK — Serial clock input/output for USART3 in

CTOUT_1 — SCTimer/PWM output 1. Match output 3 of
timer 3.

synchronous mode.

/0

R — Function reserved.

EMC_A9 — External memory address line 9.

vT3_MAT3 — Match output 3 of timer 3.

R — Function reserved.

R — Function reserved.
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NXP Semiconductors

Table 3.  Pin description ...continued

LPC18S50/S30/S10

32-bit ARM Cortex-M3 microcontroller

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

TFBGA100

Description

-~ |Reset state

pepyE]

Q LBGA256
@ TFBGA180
C

~ LQFP144
(@

z

o Type

P4_3

>CTOUT_3 — SCTimer/PWM output 3. Match output 3 of

GPI02[3] — General purpose digital input/output pin.

timer 0.

R — Function reserved.

LCD_VD2 — LCD data.

LCD_VD21 — LCD data.

R — Function reserved.

/10

R — Function reserved.

U3 _BAUD — Baud pin for USARTS3.

Al

ADCO_0 — ADCO and ADC1, input channel shared with DAC
output. Configure the pin as GPIO input and use the ADC
function select register in the SCU to select the ADC.

P4_4 Bl Al - 9 Bl IN; PU 11O

>CTOUT_2 — SCTimer/PWM output 2. Match output 2 of

GPI102[4] — General purpose digital input/output pin.

timer 0.

R — Function reserved.

LCD_VD1 — LCD data.

LCD_VD20 — LCD data.

R — Function reserved.

/10

R — Function reserved.

U3_DIR — RS-485/EIA-485 output enable/direction control for
USARTS3.

AO

DAC — DAC output. Shared between 10-bit ADCO0/1 and
DAC. Configure the pin as GPIO input and use the analog
function select register in the SCU to select the DAC.

P4_5 D2 cz2 - 10 & IN;PU /O

GPIO2[5] — General purpose digital input/output pin.

CTOUT_5 — SCTimer/PWM output 5. Match output 3 of
timer 3.

LCD_FP — Frame pulse (STN). Vertical synchronization pulse
(TFT).

R — Function reserved.

R — Function reserved.

R — Function reserved.

R — Function reserved.

R — Function reserved.
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NXP Semiconductors LPC18850/830/810

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Description

Symbol

TFBGA100

-~ |Reset state

pepyE]

% TFBGA180
C

. LBGAZ256
% LQFP144

o Type

4 2

S
z

P6_6 GPIOO0[5] — General purpose digital input/output pin.

0] EMC_BLSl — LOW active Byte Lane select signal 1.
R — Function reserved.

| USBO_PWR_FAULT — Port power fault signal indicating
overcurrent condition; this signal monitors over-current on the
USB bus (external circuitry required to detect over-current
condition).

- iR — Function reserved.
| T2_CAP3 — Capture input 3 of timer 2.

- R — Function reserved.

- R — Function reserved.

P6_7 J13 H11 - 85 @ N;PU - R — Function reserved.

/0 EMC_A15 — External memory address line 15.

- iR — Function reserved.

O |USBO_IND1 — USBO port indicator LED control output 1.
110 iGPI05[15] — General purpose digital input/output pin.

O | T2_MATO — Match output O of timer 2.

- R — Function reserved.

- R — Function reserved.

P6_8 H13 F12 - 8 @ N;PU - R — Function reserved.

/0 EMC_A14 — External memory address line 14.

- R— Function reserved.

O |USBO_INDO — USBO port indicator LED control output 0.
110 iGPI05[16] — General purpose digital input/output pin.

O | T2_MAT1 — Match output 1 of timer 2.

- R — Function reserved.

- R — Function reserved.
P6_9 J15 H13 F8 97 @ N;PU I/0 GPIO3[5] — General purpose digital input/output pin.
- R — Function reserved.

- R— Function reserved.
O EMC_DYCSO0 — SDRAM chip select 0.
- R— Function reserved.
O | T2_MAT2 — Match output 2 of timer 2.

- R — Function reserved.

- R — Function reserved.
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NXP Semiconductors LPC18S50/830/810

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol Description

TFBGA100

-~ |Reset state

pepyE]

@ TFBGA180
c

T LBGA256
5 LQFP144

o Type

0 &

z

P6_10 5 3 GPIO3[6] — General purpose digital input/output pin.

(@] MCABORT — Motor control PWM, LOW-active fast abort.
R — Function reserved.

(0] iEMC_DQMOUTl — Data mask 1 used with SDRAM and
static devices.

- R — Function reserved.
- R — Function reserved.

- R — Function reserved.
- R— Function reserved.
P6_11 H12 F11 €9 (101 |[@ |N;PU [I/O |GPIO3[7] — General purpose digital input/output pin.
- R— Function reserved.

- R — Function reserved.

O EMC_CKEOUTO — SDRAM clock enable 0.
- R — Function reserved.

(0] vT2_MAT3 — Match output 3 of timer 2.

- R — Function reserved.

- R — Function reserved.

P6_12 G15 F13 |- 103 |[@ |N;PU [I/O |GPIO2[8] — General purpose digital input/output pin.
O | CTOUT_7 — SCTimer/PWM output 7. Match output 3 of
timer 1.

- R — Function reserved.

O EMC_DQMOUTO — Data mask 0 used with SDRAM and
static devices.

- R — Function reserved.

- R — Function reserved.
- R — Function reserved.

- R — Function reserved.

P7_0 B16 Bl4 - 110 12 N; PU 110 iGPI03[8] — General purpose digital input/output pin.
O | CTOUT_14 — SCTimer/PWM output 14. Match output 2 of
timer 3.

- >R — Function reserved.
O | LCD_LE — Line end signal.
- R — Function reserved.

- R — Function reserved.
- R — Function reserved.

- R — Function reserved.
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NXP Semiconductors

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

LPC18S50/S30/S10

32-bit ARM Cortex-M3 microcontroller

Symbol o o o Description
(o] (ee] o <t 5]
L0 — — < +—
N < < — 2
< 0] 0] o o @
2 & 2 & 2 2
- ~ ~ art s &
PC_11 L5 - - - 21 'N;PU |- R — Function reserved.

| USB1_ULPI_DIR — ULPI link DIR signal. Controls the ULP
data line direction.

| Ul DCD — Data Carrier Detect input for UARTL.

- R — Function reserved.

/0 | GPIO6[10] — General purpose digital input/output pin.

- R — Function reserved.

- R — Function reserved.

/0 |SD_DAT4 — SD/MMC data bus line 4.

PC_12 L6 - - - [ 'N;PU |- R — Function reserved.

- R — Function reserved.

O |U1_DTR — Data Terminal Ready output for UART1. Can also
be configured to be an RS-485/EIA-485 output enable signal
for UART1.

- R — Function reserved.

1/0 | GPIO6[11] — General purpose digital input/output pin.

- R — Function reserved.

I/0 12S0_TX_SDA — I2S transmit data. It is driven by the
transmitter and read by the receiver. Corresponds to the signal
SD in the 12S-bus specification.

/0 |SD_DAT5 — SD/MMC data bus line 5.

PC 13 M1 - - - [ IN;PU - R — Function reserved.

- R — Function reserved.

O |U1_TXD — Transmitter output for UARTL.

- R — Function reserved.

/0 | GPIO6[12] — General purpose digital input/output pin.

- R — Function reserved.

1/10 12S0_TX_WS — Transmit Word Select. It is driven by the
master and received by the slave. Corresponds to the signal
WS in the I2S-bus specification.

/0 |SD_DAT6 — SD/MMC data bus line 6.

PC_14 N1 - - - [ N;PU |- R — Function reserved.

- R — Function reserved.

| Ul _RXD — Receiver input for UART1.

- R — Function reserved.

1/0 | GPIO6[13] — General purpose digital input/output pin.

- R — Function reserved.

O | ENET_TX_ER — Ethernet Transmit Error (Mll interface).

/0 |SD_DAT7 — SD/MMC data bus line 7.
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NXP Semiconductors LPC18S50/830/810

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
© (ee] o < ©
L0 — — < +—
N < < o n
< ) 0) o 7w @
2 |2 B |5 2 |z
4 = — 3 xa 2
PD_16 R14 |P12 |- - 21 'N;PU |- R — Function reserved.

'R — Function reserved.

/0 EMC_A16 — External memory address line 16.

- R— Function reserved.

1/0 | GPIO6[30] — General purpose digital input/output pin.
0 >SD_VOLT2 — SD/MMC bus voltage select output 2.

O |CTOUT_12 — SCTimer/PWM output 12. Match output 3 of
timer 3.

- YR — Function reserved.
PE_O P14 |N12 12l IN; PU - R — Function reserved.
- R — Function reserved.

1
'
)

- R — Function reserved.

110 VEMC_A18 — External memory address line 18.

1/0 | GPIO7[0] — General purpose digital input/output pin.
0 VCANl_TD — CAN1 transmitter output.

- R — Function reserved.

- >R — Function reserved.
PE_1 N14 M12 [ N;PU |- R — Function reserved.
- R — Function reserved.

- R — Function reserved.

110 >EMC_A19 — External memory address line 19.

1/0 |GPIO7[1] — General purpose digital input/output pin.
| CAN1_RD — CANL1 receiver input.

- R — Function reserved.

- R — Function reserved.

PE_2 M14 L12 2 IN;PU | ADCTRIGO — ADC trigger input 0.

I FCANO_RD — CAN receiver input.

- R — Function reserved.

110 >EMC_A20 — External memory address line 20.

1/10 | GPIO7[2] — General purpose digital input/output pin.

- R — Function reserved.

- R — Function reserved.
- R — Function reserved.
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NXP Semiconductors LPC18850/830/810

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
© (ee] o < ©
L0 — — < +—
N < < — 2
< 0] 0] ol Yo @
a B B & g, &
- ~ ~ art s &
PF 9 D6 |- - - Bl IN;PU - R — Function reserved.
1/0 |UO_DIR — RS-485/EIA-485 output enable/direction control for
USARTO.
O |CTOUT_1 — SCTimer/PWM output 1. Match output 3 of
timer 3.

- R — Function reserved.

1/10 | GPIO7[23] — General purpose digital input/output pin.
- R — Function reserved.

- R — Function reserved.
- R — Function reserved.

Al ADC1_2 — ADC1 and ADCQO, input channel 2. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

PF_10 A3 - - - Bl 'N;PU - R — Function reserved.
O |UO_TXD — Transmitter output for USARTO.
- R — Function reserved.

- R — Function reserved.

1/10 | GPIO7[24] — General purpose digital input/output pin.
- R— Function reserved.

| SD_WP — SD/MMC card write protect input.

- R — Function reserved.

Al |ADCO_5 — ADCO and ADC1, input channel 5. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

PF_11 A2 - - - Bl N;PU |- R — Function reserved.
| UO_RXD — Receiver input for USARTO.
- R — Function reserved.

- R — Function reserved.

I/10  GPIO7[25] — General purpose digital input/output pin.
- iR — Function reserved.

O |SD_VOLT2 — SD/MMC bus voltage select output 2.

- iR — Function reserved.

Al ADC1_5— ADC1 and ADCQO, input channel 5. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.
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NXP Semiconductors LPC18850/830/810

32-bit ARM Cortex-M3 microcontroller

Table 3. Pin description ...continued
LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol o o o Description
© (ee] o < ©
L0 — — < +—
N < < — 2
< 0] 0] o o @
2 & 2 & 2 2
- ~ ~ art s &
Clock pins
CLKO N5 M4 K3 (45 [4 |O;PU O EMC_CLKO— SDRAM clock 0.

O | CLKOUT — Clock output pin.

- R — Function reserved.

- R — Function reserved.

/0 SD_CLK — SD/MMC card clock.

O | EMC_CLKO1 — SDRAM clock 0 and clock 1 combined.

/0 SSP1 SCK — Serial clock for SSP1.

| ENET_TX_CLK (ENET_REF_CLK) — Ethernet Transmit
Clock (Ml interface) or Ethernet Reference Clock (RMII
interface).

CLK1 T10 - - - 4 O;PU O EMC_CLK1— SDRAM clock 1.

O | CLKOUT — Clock output pin.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

O | CGU_OUTO — CGU spare clock output O.

- R — Function reserved.

O |12S1_TX_MCLK — I2S1 transmit master clock.

CLK2 D14 P10 K6 (99 [4 |O;PU O EMC_CLK3— SDRAM clock 3.

O | CLKOUT — Clock output pin.

- R — Function reserved.

- R — Function reserved.

/0 |SD_CLK — SD/MMC card clock.

O | EMC_CLK23 — SDRAM clock 2 and clock 3 combined.

O 12S0_TX_MCLK — I2S transmit master clock.

1/10 12S1_RX_SCK — Receive Clock. It is driven by the master
and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.

CLK3 P12 - - - 4 lo;PU O EMC_CLK2 — SDRAM clock 2.

O | CLKOUT — Clock output pin.

- R — Function reserved.

- R — Function reserved.

- R — Function reserved.

O | CGU_OUT1 — CGU spare clock output 1.

- R — Function reserved.

/0 12S1_RX_SCK — Receive Clock. It is driven by the master
and received by the slave. Corresponds to the signal SCK in
the 12S-bus specification.
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Table 3.

LPC18S50/S30/S10

32-bit ARM Cortex-M3 microcontroller

Pin description ...continued

LCD, Ethernet, USBO, and USB1 functions are not available on all parts. See Table 2.

Symbol

Description

Reset state

TFBGA180
TFBGA100
LQFP144
1

Type

VSSIO

VSSA

Q LBGA256

[13] Ground.

»
1

N
o

=~
oo
8¢

H9,

K9,
K10,
M13,
P7,
P13

B2 A3 |C2 135 - - Analog ground.

Not connected

B9 B8 - - - - n.c.

(1]

(2]

(3]

(4]

(5]

(6]
(7]

(8]
(9]

(20]

(11]
(12]
(13]

LPC18S50_S30_S10

N = neutral, input buffer disabled; no extra VDDIO current consumption if the input is driven midway between supplies; set the EZI bit in
the SFS register to enable the input buffer; | = input; OL = output driving LOW; OH = output driving HIGH; Al/O = analog input/output; 1A
= inactive; PU = pull-up enabled (weak pull-up resistor pulls up pin to VDDIO; F = floating. Reset state reflects the pin state at reset
without boot code operation.

5V tolerant pad with 15 ns glitch filter (5 V tolerant if VDDIO present; if VDDIO not present, do not exceed 3.6 V); provides digital I/0O
functions with TTL levels and hysteresis; normal drive strength (see Figure 44).

5V tolerant pad with 15 ns glitch filter (5 V tolerant if VDDIO present; if VDDIO not present, do not exceed 3.6 V); provides digital I/0O
functions with TTL levels, and hysteresis; high drive strength (see Figure 44).

5V tolerant pad with 15 ns glitch filter (5 V tolerant if VDDIO present; if VDDIO not present, do not exceed 3.6 V); provides high-speed
digital I/O functions with TTL levels and hysteresis (see Figure 44).

5V tolerant pad providing digital I/O functions (with TTL levels and hysteresis) and analog input or output (5 V tolerant if VDDIO present;
if VDDIO not present, do not exceed 3.6 V). When configured as an ADC input or DAC output, the pin is not 5 V tolerant and the digital
section of the pad must be disabled by setting the pin to an input function and disabling the pull-up resistor through the pin's SFSP
register.

5V tolerant transparent analog pad.

For maximum load C, = 6.5 uF and maximum pull-down resistance Rpg = 80 kQ, the VBUS signal takes about 2 s to fall from VBUS =
5V to VBUS = 0.2 V when it is no longer driven.

Transparent analog pad. Not 5 V tolerant.
Pad provides USB functions. It is designed in accordance with the USB specification, revision 2.0 (Full-speed and Low-speed mode
only).

Open-drain 5 V tolerant digital I/0O pad, compatible with 12C-bus Fast Mode Plus specification. This pad requires an external pull-up to
provide output functionality. When power is switched off, this pin connected to the I2C-bus is floating and does not disturb the I12C lines.

5V tolerant pad with 20 ns glitch filter; provides digital I/O functions with open-drain output and hysteresis (see Figure 45).
If not pinned out, VPP is internally connected to VDDIO.
On the TFBGA100 package, VSS is internally connected to VSSIO.
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7.5.2

7.6

7.7

7.7.1

32-bit ARM Cortex-M3 microcontroller

Interrupt sources

Each peripheral device has one interrupt line connected to the NVIC but can have several
interrupt flags. Individual interrupt flags can also represent more than one interrupt
source.

Event router

The event router combines various internal signals, interrupts, and the external interrupt
pins (WAKEUP[3:0]) to create an interrupt in the NVIC, if enabled. In addition, the event
router creates a wake-up signal to the ARM core and the CCU for waking up from Sleep,
Deep-sleep, Power-down, and Deep power-down modes. Individual events can be
configured as edge or level sensitive and can be enabled or disabled in the event router.
The event router can be battery powered.

The following events if enabled in the event router can create a wake-up signal from
sleep, deep-sleep, power-down, and deep power-down modes and/or create an interrupt:

* External pins WAKEUPO0/1/2/3 and RESET

¢ Alarm timer, RTC (32 kHz oscillator running)
The following events if enabled in the event router can create a wake-up signal from sleep
mode only and/or create an interrupt:

¢ WWDT, BOD interrupts

* C_CANO0/1 and QEl interrupts

¢ Ethernet, USBO, USB1 signals

¢ Selected outputs of combined timers (SCTimer/PWM and timer0/1/3)

Remark: Any interrupt can wake up the ARM Cortex-M3 from sleep mode if enabled in
the NVIC.

Global Input Multiplexer Array (GIMA)

The GIMA routes internal and external signals to event-driven peripheral targets like the
SCTimer/PWM, timers, event router, or the ADCs.

Features

¢ Single selection of a source.

¢ Signal inversion.

* Can capture a pulse if the input event source is faster than the target clock.
¢ Synchronization of input event and target clock.

¢ Single-cycle pulse generation for target.

7.8 On-chip static RAM

LPC18S50_S30_S10

The LPC18S50/S30/S10 support up to 200 kB SRAM with separate bus master access
for higher throughput and individual power control for low-power operation.
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Fig 8.

1 0x4010 2000

" 0x400F 8000

T 0x400F 2000

¥ 0x400D 0000

] 0x400B 0000

> 0x4009 0000

* 0x4006 0000

LPC18S50/30/10
reserved
ADC1 APhBS | l external memories and
ADCO peripherals : ARM private bus
C_CANO
DAC reserved
1201 peripheral bit band alias region
reserved
GIMA reserved
QEI reserved
SSP1 APB2 reserved
- peripherals
timer3 - high-speed GPIO
timer2 reserved
USARTS reserved
USART2
reserved
RI timer - APBS3 peripherals
reserved reserved
- APB2 peripherals
C_CANT1 APB1 perip
1281 peripherals reserved
1280 APB1 peripherals
12C0 .
motor control PWM reserve
APBO peripherals
GPIO GROUP1 interrupt reserved
GPIO GROUPO interrupt clocking/reset peripherals
GPIO interrupts RTC domain peripherals
SCU
APBO reserved
timer1 peripherals
- _ AHB peripherals
timer0
SSPO
SRAM memories
UART1 w/ modem external memory banks
USARTO
WWDT

LPC18S50/S30/S10 Memory mapping (peripherals)

OXFFFF FFFF

0x6000 0000

* 0x4400 0000

0x4200 0000

0x4010 1000
0x4010 0000

0x400F 4000

0x400F 1000
0x400F 0000
0x400E 0000

0x400C 0000

0x400A 0000

0x4008 0000

-]
0x4005 0000

0x4004 0000
* 0x4001 2000

0x4000 0000

0x0000 0000

clocking
reset control
peripherals

RTC domain

peripherals

AHB
peripherals

reserved

RGU

CCcu2

Cccu1

CaGu

reserved

RTC

OTP controller

event router

CREG

power mode control

backup registers

alarm timer

ethernet

reserved

LCD

USB1

USBO

EMC

SD/MMC

SPIFI

DMA

reserved

SCT

0x4006 0000
0x4005 4000

0x4005 3000
0x4005 2000
0x4005 1000
0x4005 0000

0x4004 7000
0x4004 6000
0x4004 5000
0x4004 4000
0x4004 3000
0x4004 2000
0x4004 1000
0x4004 0000
0x4001 2000
0x4001 0000
0x4000 9000
0x4000 8000
0x4000 7000
0x4000 6000
0x4000 5000
0x4000 4000
0x4000 3000
0x4000 2000
0x4000 1000
0x4000 0000

aaa-014020
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7.14.1.1 Features

Maximum UART data bit rate of 8 MBit/s.

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.

Auto baud capabilities and FIFO control mechanism that enables software flow
control implementation.

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

Support for RS-485/9-bit/EIA-485 mode (UARTL).
DMA support.

7.14.2 USART

Remark: The LPC18S50/S30/S10 contain three USARTS. In addition to standard transmit
and receive data lines, the USARTSs support a synchronous mode and a smart card mode.

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

7.14.2.1 Features

Maximum UART data bit rate of 8 MBit/s.

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.

Auto baud capabilities and FIFO control mechanism that enables software flow
control implementation.

Support for RS-485/9-bit/EIA-485 mode.

USART3 includes an IrDA mode to support infrared communication.
All USARTs have DMA support.

Support for synchronous mode at a data bit rate of up to 8 Mbit/s.

Smart card mode conforming to 1ISO7816 specification

7.14.3 SSP serial I/O controller
Remark: The LPC18S50/S30/S10 contain two SSP controllers.

LPC18S50_S30_S10

The SSP controller can operate on a SPI, 4-wire SSI, or Microwire bus. It can interact with
multiple masters and slaves on the bus. Only a single master and a single slave can
communicate on the bus during a given data transfer. The SSP supports full-duplex
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Table 10. Static characteristics ...continued

Tamb = 40 T to +85 < unless otherwise specified.

Symbol Parameter Conditions Min Typli Max Unit

I/O pins - high drive strength: standard drive mode

lon HIGH-level output VoH = Vpp(o) - 0.4V -4 - - mA
current

loL LOW:-level output VoL=0.4V 4 - - mA
current

lons HIGH-level short-circuit ' drive HIGH; connected to [2 . - 32 mA
output current ground

loLs LOW-level short-circuit  drive LOW; connected to [12] . - 32 mA
output current Vbb(0)

I/0 pins - high drive strength: medium drive mode

lon HIGH-level output Vou = VDD(IO) -04V -8 - - mA
current

loL LOW:-level output VoL=0.4V 8 - - mA
current

lons HIGH-level short-circuit  drive HIGH; connected to [2 . - 65 mA
output current ground

loLs LOW-level short-circuit | drive LOW; connected to [z . - 63 mA
output current Vbp(i0)

I/0 pins - high drive strength: high drive mode

loH HIGH-level output Vou = VDD(IO) -04V -14 - - mA
current

loL LOW:-level output VoL=0.4V 14 - - mA
current

loHs HIGH-level short-circuit ' drive HIGH; connected to [2 . - 113 mA
output current ground

loLs LOW-level short-circuit | drive LOW; connected to [z . - 110 mA
output current Vbp(i0)

I/0 pins - high drive strength: ultra-high drive mode

loH HIGH-level output Vou = VDD(IO) -04V -20 - - mA
current

loL LOW:-level output VoL=0.4V 20 - - mA
current

lons HIGH-level short-circuit drive HIGH; connected to [2 |. - 165 mA
output current ground

loLs LOW:-level short-circuit  drive LOW; connected to A7 . - 156 mA
output current Vbp(10)

I/O pins - high-speed

C input capacitance - - 2 pF

I LOW-level leakage V| =0 V; on-chip pull-up - 3 - nA
current resistor disabled

ILH HIGH-level leakage V| = Vpp(io); On-chip - 3 - nA
current pull-down resistor

disabled
V=5V - - 20 nA

LPC18S50_S30_S10
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15 g 002aah040
loL e o
12 85°C

e

~

0 0.1 0.2 0.3 0.4 0.5 0.6
VoL (V)

Conditions: VDD(REG)(3V3) = VDD(IO) = 3.3 V; normal-drive;

EHD = 0x0.
002aah043
40
loL pd
mA) s
40°C / L~

25°C

!

Ny

7

0 |
0 0.1 02 03 04 05 06
VoL (V)

Conditions: Vppreac)3va) = Vop(o) = 3.3 V; high-drive;
EHD = 0x2.

25 002aah041
loL
(mA)
20
-40°C P
25°C e
* CEE R
V |~
10 // o
. yZ
Pz
0
0 0.1 0.2 0.3 0.4 0.5 0.6
VoL (V)
Conditions: VDD(REG)(3V3) = VDD(IO) =33V,
medium-drive; EHD = 0x1.
60 002aah044
loL P

(mA) c P /

. P
7z

" y

pz

0 0.1 02 03 04 05 06
VoL (V)

Conditions: Vpprea)@3va) = Vop(o) = 3.3 V; ultra
high-drive; EHD = 0x3.

Fig 21. High-drive pins; typical LOW level output current Ig_ versus LOW level output voltage Vo,

LPC18S50_S30_S10
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[2] Simulated using 10 cm of 50 Q PCB trace with 5 pF receiver input. Rise and fall times measured between
80 % and 20 % of the full output signal level.

[3] The slew rate is configured in the system control block in the SFSP registers using the EHS bit. See the
LPC18xx user manual.

[4] CL =20 pF. Rise and fall times measured between 90 % and 10 % of the full input signal level.

[5] The drive modes are configured in the system control block in the SFSP registers using the EHD bit. See
the LPC18xx user manual.

11.8 I12C-bus

Table 20. Dynamic characteristic: 12C-bus pins
Tamp = 40 €Cto+85 C; 2.2V SVDD(REg)(:g\/g) <3.6 V.l

Symbol Parameter Conditions Min Max Unit
fscL ‘SCL clock frequency Standard-mode ‘0 100 kHz
Fast-mode 0 400 kHz
Fast-mode Plus 0 1 MHz
tf fall time [BI415]6] | of both SDA and - 300 ns
SCL signals
Standard-mode
Fast-mode 20+ 0.1 x Cy 300 ns
Fast-mode Plus - 120 ns
tLow LOW period of the SCL clock Standard-mode 4.7 - us
Fast-mode 1.3 - us
Fast-mode Plus 0.5 - us
tHiGH 'HIGH period of the SCL clock Standard-mode '4.0 - us
Fast-mode 0.6 - us
Fast-mode Plus 0.26 - us
tHD:DAT data hold time 287 | standard-mode 0 - us
Fast-mode 0 - us
Fast-mode Plus 0 - us
tsu:paT data set-up time (81191 Standard-mode 250 - ns
Fast-mode 100 - ns
Fast-mode Plus 50 - ns

[1] Parameters are valid over operating temperature range unless otherwise specified. See the I2C-bus specification UM10204 for details.

[2] tHD;DAT is the data hold time that is measured from the falling edge of SCL; applies to data in transmission and the acknowledge.

[3] A device must internally provide a hold time of at least 300 ns for the SDA signal (with respect to the V,y(min) of the SCL signal) to
bridge the undefined region of the falling edge of SCL.

[4] Cy = total capacitance of one bus line in pF. If mixed with Hs-mode devices, faster fall times are allowed.

[5] The maximum t; for the SDA and SCL bus lines is specified at 300 ns. The maximum fall time for the SDA output stage t; is specified at
250 ns. This allows series protection resistors to be connected in between the SDA and the SCL pins and the SDA/SCL bus lines
without exceeding the maximum specified t;.

[6] In Fast-mode Plus, fall time is specified the same for both output stage and bus timing. If series resistors are used, designers should
allow for this when considering bus timing.

[7] The maximum typ.par could be 3.45 ps and 0.9 ps for Standard-mode and Fast-mode but must be less than the maximum of typ.par Or
tvp:ack by a transition time. This maximum must only be met if the device does not stretch the LOW period (t_ow) of the SCL signal. If
the clock stretches the SCL, the data must be valid by the set-up time before it releases the clock.

[8] tSU;DAT is the data set-up time that is measured with respect to the rising edge of SCL; applies to data in transmission and the
acknowledge.
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LPC18S50/S30/S10

32-bit ARM Cortex-M3 microcontroller

Dynamic characteristics: Static asynchronous external memory interface ...continued

CL =22 pF for EMC_Dn C = 20 pF for all others; Tamp = 40 T 1085 C; 2.2V <VppRreg)@avs) <3.6V,;
2.7V <Vpp(oy <3.6 V; values guaranteed by design. Timing parameters are given for single memory access cycles. In a
normal read operation, the EMC changes the address while CS is asserted resulting in multiple memory accesses.

time

Symbol  Parameterl[l Conditions Min Typ Max Unit

teisHeow | BLS HIGH to end of write PB=0 2119 + Ty - —0.5 + Tey(ci ns
time [5]

tgLSHDNV BLS HIGH to data invalid PB=0 225+ Tcy(clk) - 14+ Tcy(clk) ns
time

tcsheow | CS HIGH to end of write Bl -2.0 - 0 ns
time

teLshpony | BLS HIGH to data invalid PB=1 -2.5 - 1.4 ns
time

tWEHANV WE HIGH to address invalid PB=1 -0.9 + Tcy(clk) - 2.4 + Tcy(clk) ns

[1] Parameters specified for 40 % of Vpp(o) for rising edges and 60 % of Vpp( o) for falling edges.
[2]  Teyeiky = 1/CCLK (see LPC18xx User manual).

[3] End Of Read (EOR): Iongest of tcsHoEH: toEHANV, tCSHBLSH-

[4] Start Of Read (SOR)Z Iongest of tCSLAVv tCSLOEL! tCSLBLSL-
[5] End Of Write (EOW): earliest of address not valid or EMC_BLSn HIGH.

EMC_An

EMC_CSn

EMC_OE

EMC_BLSn

EMC_WE

EMC_Dn

Fig 32. External static memory read/write access (PB =0)

X X X
— ~— tcsLav
«— tcsiay — toEHANV - <— fcsHEOW
X 7F X Jq //
«— tCSLOEL —»
tOELOEH —»
ANAVANAN ) 7/ f
— -1
{CSHOEN BLSHEOW
tCSLBLSH tBLSLBLSH
Jﬂ_il_
tam tcsLov
— «—tCSHEOR tBLSHDNV
«— tcsSLSOR — . ~thp) -
X D
SOR EOR EOW
002aag699
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11.13 USB interface

LPC18S50/S30/S10

32-bit ARM Cortex-M3 microcontroller

Table 27. Dynamic characteristics: USBO and USB1 pins (full-speed)
CL =50 pF; Rpu =1.5kQRon D+ to VDD(IO); 3.0V —<VDD(IO) <3.6 V.
Symbol Parameter Conditions Min Typ Max Unit
t rise time 10 % to 90 % 8.5 - 13.8 ns
t fall time 10 % to 90 % 7.7 - 13.7 ns
tFREM differential rise and fall time t/ - - 109 %
matching
VeRrs output signal crossover voltage 1.3 - 2.0 \%
trEOPT source SEOQ interval of EOP see Figure 35 160 - 175 ns
trpEOP source jitter for differential transition |see Figure 35 -2 - +5 ns
to SEO transition
tir1 receiver jitter to next transition -18.5 - +18.5 ns
tir2 receiver jitter for paired transitions 10 % to 90 % -9 - +9 ns
teoPR1 EOP width at receiver must reject as 1 140 - - ns
EOP; see
Figure 35
teopr2 EOP width at receiver must accept as [l 82 - - ns
EOP; see
Figure 35

[1] Characterized but not implemented as production test. Guaranteed by design.

TPERIOD <—>‘ ‘ ‘

‘ crossover point
extended

differential
data lines

crossover point

differential data to

‘////

-

SEOQ/EOP skew
n x TperioD *+ tFDEOP

Fig 35. Differential data-to-EOP transition skew and EOP width

™~

source EOP width: treopT

receiver EOP width: teopr1, teOPR2

002aab561
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Table 36. LCD panel connections for STN dual panel mode
External pin 4-bit mono STN dual panel 8-bit mono STN dual panel Color STN dual panel
LPC18xx pin |LCD function [LPC18xx pin LCD function |LPC18xx pin LCD function
used used used

LCD_VD2 P4 3 UD[2] P4 3 UD[2] P4 3 UD[2]
LCD_VD1 P4_4 UD[1] P4_4 UD[1] P4_4 uD[1]
LCD_VDO P4 1 uD[O] P4 1 uD[O] P4 1 UD[O]
LCD_LP P7_6 LCDLP P7_6 LCDLP P7 6 LCDLP
LCD_ENAB/ P4 6 LCDENAB/  P4_6 LCDENAB/ P4 6 LCDENAB/
LCDM LCDM LCDM LCDM
LCD_FP P4 5 LCDFP P4 5 LCDFP P4 5 LCDFP
LCD_DCLK P4 7 LCDDCLK P4 7 LCDDCLK P4 7 LCDDCLK
LCD_LE P70 LCDLE P70 LCDLE P70 LCDLE
LCD_PWR P7 7 LCDPWR P7 7 LCDPWR P7 7 LCDPWR
GP_CLKIN PF_4 LCDCLKIN  PF_4 LCDCLKIN PF_4 LCDCLKIN
Table 37. LCD panel connections for TFT panels
External TFT 12 bit (4:4:4 TFT 16 bit (5:6:5 mode) TFT 16 bit (1:5:5:5 mode) TFT 24 bit
pin mode)

LPC18xx LCD LPC18xx LCD LPC18xx pin |[LCD LPC18xx LCD

pin used function pin used function used function pin used function
LCD_VD23 PB_O BLUE3  PB_O BLUE4 PB_0 BLUE4 PB_O BLUE7
LCD VD22 PB_1 'BLUE2 PB_1 'BLUE3 PB 1 'BLUE3 PB 1 'BLUE6
LCD_VD21 PB_2 BLUEL  PB_2 BLUE2 PB_2 BLUE2 PB_2 BLUE5
LCD VD20 PB 3 'BLUEO PB_ 3 BLUE1 PB 3 'BLUE1 PB 3 'BLUE4
LCD_VD19 - - P71 BLUEO P71 BLUEO P71 BLUE3
LCD VD18 - - ) - P7 2 intensity P72 'BLUE2
LCD_VD17 - - - - - - P73 BLUE1
LCD_VD16 - - - - - - P7 4 'BLUEO
LCD_VD15 PB_4 GREEN3 PB_4 GREENS  PB_4 GREEN4 PB_4 GREEN7
LCD VD14 PB. 5 'GREEN2 PB_5 'GREEN4 PB_5 'GREEN3 PB_5 'GREENS6
LCD_VD13 PB_6 GREEN1 PB_6 GREEN3  PB_6 GREEN2 PB_6 GREENS
LCD VD12 P8 3 'GREENO P8 _3 'GREEN2 P8 3 'GREEN1 P8 3 'GREEN4
LCD_ VD1l - - P4_9 GREEN1 P49 GREENO P4_9 GREEN3
LCD VD10 - - P4 10 'GREENO  P4_10 intensity  P4_10 'GREEN2
LCD_VD9 - - - - - - P4 8 GREEN1
LCD_VD8 - - - ) - - P7 5 'GREENO
LCD_VD7 P8 4 RED3 P8_4 RED4 P8_4 RED4 P8_4 RED7
LCD_ VD6 P8 5 'RED2 P8 5 'RED3 P8_5 'RED3 P8 5 'RED6
LCD_VD5 P8 6 RED1 P8_6 RED2 P8_6 RED2 P8_6 RED5
LCD VD4 P8 7 'REDO P8_7 'RED1 P8_7 'RED1 P8_7 'RED4
LCD_VD3 - - P4 2 REDO P4 2 REDO P4 2 RED3
LCD VD2 - - ) - P4 3 intensity P4 _3 'RED2
LCD_VD1 - - - - - - P4_4 RED1
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LQFP144: plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1

[A]
-73
72— -
=
= ZE
= 4
=
E L.l L
— Aq (A3)
e LY,
= [ov@] ! R
= A - Lp |-
=jp f-— | —»
=
/37
-36
- Ev@lA]
0 5
‘ Hp =[v @8]
0 5 10 mm
ST I |

scale

DIMENSIONS (mm are the original dimensions)

A
UNIT | | AL | Az | Ag | bp | c DV EM| e |Hp | HE| L | Lp | v w y |zp®|zg®| o

0.15 | 1.45 0.27 | 0.20 | 20.1 | 20.1 22.15|22.15 0.75 14 | 14 | 7°
mm o116 605 | 135 [ %% | 017 | 009 | 19.9 | 199 | %5 2185|2185 1 |o045| 02 | 008|008 0y | qq | oo

Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.

REFERENCES
VERSION PROJECTION | ISSUEDATE
IEC JEDEC JEITA
00-03-14-
SOT486-1 136E23 MS-026 = @ 00520
Fig 52. Package outline for the LQFP144 package
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Footprint information for reflow soldering of TFBGA180 package SOT570-3

see detail X

solder land (SL)

%5
%%}
20t
=

R
Ot
2020%

o
&

solder paste deposit (SP)

solder land plus solder paste

————— solder resist opening (SR)

— - — occupied area

) . . detail X
Dimensions in mm

P SL SP SR Hx Hy

0.80 0.40 0.40 0.50 12.30 12.30 o
Recommend stencil thickness: 0.1 mm

Issue date

1 5:08:27 sot570-3_fr

Fig 54. Reflow soldering of the TFBGA180 package
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