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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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Microcontrollers"
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Brown-out Detect/Reset, DMA, I2S, Motor Control PWM, POR, PWM, WDT

83
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136K x 8

2.2V ~ 3.6V
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NXP Semiconductors

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

4. Ordering information

Table 1.

Ordering information

Type number Package
Name Description Version

LPC1857FET256 LBGA256 | Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC1857JET256 LBGA256 | Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC1857JBD208 LQFP208 |Plastic low profile quad flat package; 208 leads; body 28 x 28 x 1.4 mm SOT459-1
LPC1853FET256 LBGA256 | Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC1853JET256 LBGA256 | Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC1853JBD208 LQFP208 |Plastic low profile quad flat package; 208 leads; body 28 x 28 x 1.4 mm SOT459-1
LPC1837FET256 LBGA256 | Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC1837JET256 LBGA256 | Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC1837JBD144 LQFP144 | Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC1837JET100 TFBGA100 |Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1
LPC1833FET256 LBGA256 | Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC1833JET256 LBGA256 | Plastic low profile ball grid array package; 256 balls; body 17 x 17 x 1 mm SOT740-2
LPC1833JBD144 LQFP144 | Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC1833JET100 TFBGA100 |Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1
LPC1827JBD144 LQFP144 | Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC1827JET100 TFBGA100 |Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1
LPC1825JBD144 LQFP144 | Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC1825JET100 TFBGA100 |Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1
LPC1823JBD144 LQFP144 Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC1823JET100 TFBGA100 Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm SOT926-1
LPC1822JBD144 LQFP144 |Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC1822JET100 TFBGA100 |Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1
LPC1817JBD144 LQFP144 | Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC1817JET100 TFBGA100 |Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1
LPC1815JBD144 LQFP144 | Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC1815JET100 TFBGA100 |Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1
LPC1813JBD144 LQFP144 |Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC1813JET100 TFBGA100 |Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1
LPC1812JBD144 LQFP144 |Plastic low profile quad flat package; 144 leads; body 20 x 20 x 1.4 mm SOT486-1
LPC1812JET100 TFBGA100 |Plastic thin fine-pitch ball grid array package; 100 balls; body 9 x 9 x 0.7 mm |SOT926-1

LPC185X_3X_2X_1X
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Table 3.  Pin description ...continued

Pin name © = @
S @ s

Q@ | |3 IR »

< 0} o o o

(O] m L L &
m L (@4 (o4 O,
— = 1 |- | vn::

P1_20 M10 K10 70 100 [ N;
PU

P20 T16 G10 75 108 @ N;
PU

P2 1 N15 G7 81 116 @ N
PU

Type

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Description

GPIO0[15] — General purpose digital input/output pin.

SSP1 SSEL — Slave Select for SSP1.
R — Function reserved.

O ENET_TXD1 — Ethernet transmit data 1 (RMII/MII interface).

| TO_CAP2 — Capture input 2 of timer 0.

- R — Function reserved.

- R — Function reserved.

/0 |[EMC_D11 — External memory data line 11.

- R — Function reserved.

O UO_TXD — Transmitter output for USARTO. See Table 4 for
ISP mode.

/O EMC_A13 — External memory address line 13.

O USBO_PPWR — VBUS drive signal (towards external charge
pump or power management unit); indicates that VBUS must
be driven (active HIGH). Add a pull-down resistor to disable the
power switch at reset. This signal has opposite polarity
compared to the USB_PPWR used on other NXP LPC parts.

I/0 |GPIO5[0] — General purpose digital input/output pin.

- R — Function reserved.

| T3_CAPO — Capture input 0 of timer 3.

O ENET_MDC — Ethernet MIIM clock.

- R — Function reserved.

| UO_RXD — Receiver input for USARTO. See Table 4 for ISP
mode.

/0 |[EMC_A12 — External memory address line 12.

| 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).

I/0 |GPIO5[1] — General purpose digital input/output pin.

R — Function reserved.

T3_CAP1 — Capture input 1 of timer 3.
R — Function reserved.

LPC185X_3X_2X_1X All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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Table 3.  Pin description ...continued

Pin name

Z | BGA256
TFBGA100
Reset state
)
Type

w
% LQFP144

9 LQFP208

P4_10

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Description

R — Function reserved.

N
=
2z

CTIN_2 — SCTimer/PWM input 2. Capture input 2 of timer 0.
LCD_VD10 — LCD data.

R — Function reserved.
GPIO5[14] — General purpose digital input/output pin.

LCD_VD14 — LCD data.
R — Function reserved.

P50 N3 - 37 53 [@ N 10

R — Function reserved.
GPI02[9] — General purpose digital input/output pin.

I/0

MCOB2 — Motor control PWM channel 2, output B.
EMC_D12 — External memory data line 12.

R — Function reserved.
Ul _DSR — Data Set Ready input for UARTL.

T1_CAPO — Capture input O of timer 1.
R — Function reserved.

P5 1 P3 - 39 55 [ N IO

R — Function reserved.
GPI102[10] — General purpose digital input/output pin.

I/0

MCI2 — Motor control PWM channel 2, input.
EMC_D13 — External memory data line 13.

R — Function reserved.

Ul _DTR — Data Terminal Ready output for UART1. Can also
be configured to be an RS-485/EIA-485 output enable signal
for UARTL1.

T1_CAP1 — Capture input 1 of timer 1.

R — Function reserved.
R — Function reserved.

P5_2 R4 - 46 63 & N; I/O

GPI0O2[11] — General purpose digital input/output pin.
MCI1 — Motor control PWM channel 1, input.

I/O

EMC_D14 — External memory data line 14.
R — Function reserved.

Ul _RTS — Request to Send output for UART1. Can also be
configured to be an RS-485/E1A-485 output enable signal for
UARTL.

T1_CAP2 — Capture input 2 of timer 1.
R — Function reserved.

R — Function reserved.

LPC185X_3X_2X_1X All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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NXP Semiconductors LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Table 3.  Pin description ...continued

Pin name Description

> LBGA256
TFBGA100
LQFP144
£ LQFP208
'Reset state
)
Type

P72 6 5 [

'
[EnY
[N

5 GPI03[10] — General purpose digital input/output pin.
CTIN_4 — SCTimer/PWM input 4. Capture input 2 of timer 1.

I/O |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.

LCD_VD18 — LCD data.

O |LCD_VD6 — LCD data.

- R — Function reserved.

| U2_RXD — Receiver input for USART2.

- R — Function reserved.

P7_3 Cc13 - 117 167 @ N; I/0 |GPIO3[11] — General purpose digital input/output pin.
PU CTIN_3 — SCTimer/PWM input 3. Capture input 1 of timer 1.
R — Function reserved.

LCD_VD17 — LCD data.

LCD_VD5 — LCD data.

R — Function reserved.

U=z
c =
- =

@)

O

o O

R — Function reserved.

- R — Function reserved.
P7_4 C8 - 132 (189 Bl N; I/0 |GPIO3[12] — General purpose digital input/output pin.

PU o CTOUT_13 — SCTimer/PWM output 13. Match output 3 of
timer 3.

- R — Function reserved.

O |LCD_VD16 — LCD data.

O |LCD_VD4 — LCD data.

O TRACEDATA[0] — Trace data, bit 0.
- R — Function reserved.

- R — Function reserved.

Al |ADCO_4 — ADCO0 and ADC1, input channel 4. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

LPC185X_3X_2X_1X All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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Table 3.  Pin description ...continued
Pin name

Reset state

(1]

> | BGA256
' TFBGA100
5 LQFP144
5 LQFP208

P7 5 3 191 [

=
2z

P7_6 cr - 134 194 [@ N;
PU

Type

5

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Description

GPI03[13] — General purpose digital input/output pin.

o

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

R — Function reserved.
LCD_VD8 — LCD data.

O O O

LCD_VD23 — LCD data.
TRACEDATA[1] — Trace data, bit 1.

R — Function reserved.
R — Function reserved.

ADCO_3 — ADCO and ADC1, input channel 3. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.

GPI103[14] — General purpose digital input/output pin.

CTOUT_11 — SCTimer/PWM output 1. Match output 3 of timer
2.

R — Function reserved.

LCD_LP — Line synchronization pulse (STN). Horizontal
synchronization pulse (TFT).

R — Function reserved.
TRACEDATA[2] — Trace data, bit 2.

R — Function reserved.
R — Function reserved.

P7_7 B6 - 140 201 B N;
PU

GPI03[15] — General purpose digital input/output pin.

CTOUT_8 — SCTimer/PWM output 8. Match output O of timer
2.

O

R — Function reserved.
LCD_PWR — LCD panel power enable.

R — Function reserved.
TRACEDATA[3] — Trace data, bit 3.

O O

ENET_MDC — Ethernet MIIM clock.
R — Function reserved.

ADC1_6 — ADC1 and ADCO, input channel 6. Configure the
pin as GPIO input and use the ADC function select register in
the SCU to select the ADC.
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Table 3.  Pin description ...continued

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Pin name © = < ° % Description
§ 3 3 8 G
s 2 & & g g
=T = = 1 &= 2
PC O D4 |- - 7 Bl N; |- R — Function reserved.
PU | USB1_ULPI_CLK — ULPI link CLK signal. 60 MHz clock
generated by the PHY.

- R — Function reserved.

/0 |[ENET_RX_CLK — Ethernet Receive Clock (MIl interface).

O |LCD_DCLK — LCD panel clock.

- R — Function reserved.

- R — Function reserved.

/0 SD_CLK — SD/MMC card clock.

Al ADC1_1 — ADCL1 and ADCQO, input channel 1. Configure the
pin as input (USB_ULPI_CLK) and use the ADC function select
register in the SCU to select the ADC.

PC_1 E4 - -9 [ N; /O USB1_ULPI_D7— ULPI link bidirectional data line 7.
PU T R — Function reserved.

| U1l_RI — Ring Indicator input for UART1.

O ENET_MDC — Ethernet MIIM clock.

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

- R — Function reserved.

| T3_CAPO — Capture input 0 of timer 3.

O |SD_VOLTO — SD/MMC bus voltage select output 0.

PC_2 F6 - - 13 @ N; /O USB1 ULPI_D6— ULPI link bidirectional data line 6.
PU I R — Function reserved.

| Ul _CTS — Clear to Send input for UART1.

O ENET_TXD2 — Ethernet transmit data 2 (Mll interface).

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

- R — Function reserved.

- R — Function reserved.

O SD_RST — SD/MMC reset signal for MMC4.4 card.

LPC185X_3X_2X_1X All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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Table 3.  Pin description ...continued

Pin name

TFBGA100

I LBGA256

PD_8

PD_9 Tl -

LQFP144

Y LQFP208

84

N
g Z Reset state
1]

Type

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Description

R — Function reserved.

I/0

CTIN_6 — SCTimer/PWM input 6. Capture input 1 of timer 3.
EMC_D22 — External memory data line 22.

I/0

R — Function reserved.
GPIO6[22] — General purpose digital input/output pin.

R — Function reserved.
R — Function reserved.

R — Function reserved.
R — Function reserved.

CTOUT_13 — SCTimer/PWM output 13. Match output 3 of
timer 3.

I/0

EMC_D23 — External memory data line 23.
R — Function reserved.

I/0

GPI106[23] — General purpose digital input/output pin.
R — Function reserved.

R — Function reserved.
R — Function reserved.

PD_10 P11 -

86

R — Function reserved.

CTIN_1 — SCTimer/PWM input 1. Capture input 1 of timer 0.
Capture input 1 of
timer 2.

EMC_BLS3 — LOW active Byte Lane select signal 3.
R — Function reserved.

GP106[24] — General purpose digital input/output pin.
R — Function reserved.

R — Function reserved.
R — Function reserved.

PD 11 N9 -

LPC185X_3X_2X_1X

88

R — Function reserved.
R — Function reserved.

EMC_CS3 — LOW active Chip Select 3 signal.
R — Function reserved.

I/0
110

GPI06[25] — General purpose digital input/output pin.
USB1_ULPI_DO — ULPI link bidirectional data line 0.

CTOUT_14 — SCTimer/PWM output 14. Match output 2 of
timer 3.

All information provided in this document is subject to legal disclaimers.
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Table 3.  Pin description ...continued

Pin name

LQFP144
'LQFP208

Type

1

TFBGA100
” Reset state

% LBGA256
N

g [

'
1

=

[N

PE_3

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Description

R — Function reserved.

U=z
c-
-0l

CANO_TD — CAN transmitter output.
ADCTRIG1 — ADC trigger input 1.

/10
110

EMC_A21 — External memory address line 21.
GPIO7[3] — General purpose digital input/output pin.

R — Function reserved.
R — Function reserved.

PE_4 K13 - 120 @ N; -

R — Function reserved.
R — Function reserved.

NMI — External interrupt input to NMI.
R — Function reserved.

/10
110

EMC_A22 — External memory address line 22.
GPIO7[4] — General purpose digital input/output pin.

R — Function reserved.
R — Function reserved.

PE 5 N16 - 122 @ N; -

R — Function reserved.
R — Function reserved.

CTOUT_3 — SCTimer/PWM output 3. Match output 3 of timer
0.

I/0

U1l_RTS — Request to Send output for UART1. Can also be
configured to be an RS-485/EIA-485 output enable signal for
UARTL.

EMC_D24 — External memory data line 24.

1/O

GPIO7[5] — General purpose digital input/output pin.
R — Function reserved.

R — Function reserved.
R — Function reserved.

124 @ N; -

PE_6 M16 -

R — Function reserved.

CTOUT_2 — SCTimer/PWM output 2. Match output 2 of timer
0.

U1l_RI — Ring Indicator input for UARTL1.

I/0
I/0

EMC_D25 — External memory data line 25.
GPIO7[6] — General purpose digital input/output pin.

R — Function reserved.
R — Function reserved.

R — Function reserved.
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Table 3.  Pin description ...continued

Pin name

TFBGA100
LQFP144

Type

” Reset state
)

O LBGA256
N LQFP208

PF_O 3 b

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Description

R — Function reserved.

02

c-
=
@)

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

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

R — Function reserved.

GPI107[23] — General purpose digital input/output pin.
R — Function reserved.

R — Function reserved.
R — Function reserved.

ADC1_2 — ADC1 and ADCO, 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 - - 205 B N -

R — Function reserved.
UO_TXD — Transmitter output for USARTO.

R — Function reserved.
R — Function reserved.

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

SD_WP — SD/MMC card write protect input.
R — Function reserved.

PF_11 A2 - - 207 B N -

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.

R — Function reserved.

UO_RXD — Receiver input for USARTO.
R — Function reserved.

R — Function reserved.
GPI07[25] — General purpose digital input/output pin.

R — Function reserved.
SD_VOLT2 — SD/MMC bus voltage select output 2.

Al

Clock pins

R — Function reserved.

ADC1_5 — ADC1 and ADCO, 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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32-bit ARM Cortex-M3 microcontroller

Table 3. Pin description ...continued

Pin name o Q Description
€ S 3 8 g
N < 3 Q] »
< 0] o ol D @
2 & & & g g2
- = — ] | x = IZ

WAKEUPO A9 A4 130 (187 [ ;1A I External wake-up input; can raise an interrupt and can cause
wake-up from any of the low-power modes. A pulse with a
duration of at least 45 ns wakes up the part.

Input O of the event monitor. No internal pull-up is enabled
when this pin is configured as input.

WAKEUP1 A10 |- - - B 0A External wake-up input; can raise an interrupt and can cause
wake-up from any of the low-power modes. A pulse with a
duration of at least 45 ns wakes up the part.

Input 1 of the event monitor. No internal pull-up is enabled
when this pin is configured as input.

WAKEUP2 C9 - - - B 1 0A 1 External wake-up input; can raise an interrupt and can cause
wake-up from any of the low-power modes. A pulse with a
duration of at least 45 ns wakes up the part.

Input 2 of the event monitor. This pin does not have an internal
pull-up.

WAKEUP3 D8 - - - LA External wake-up input; can raise an interrupt and can cause
wake-up from any of the low-power modes. A pulse with a
duration of at least 45 ns wakes up the part. This pin does not
have an internal pull-up.

ADC pins

ADCO_0/ E3 A2 6 8 1IN ADC input channel 0. Shared between 10-bit ADCO0/1 and

ADC1_0/DAC IA DAC.

ADCO_1/ C3 A1 2 4 B A ADC input channel 1. Shared between 10-bit ADCO/1.

ADC1 1 IA

ADCO0_2/ A4 B3 143 (206 |8 Al I ADC input channel 2. Shared between 10-bit ADCO/1.

ADC1_2 IA

ADCO_3/ B5 A3 139 (200 B Al I ADC input channel 3. Shared between 10-bit ADCO/1.

ADC1_3 IA

ADCO_4/ cée |- 138 (199 B AL, I ADC input channel 4. Shared between 10-bit ADCO/1.

ADC1 4 IA

ADCO_5/ B3 - 144 208 |8 Al I ADC input channel 5. Shared between 10-bit ADCO/1.

ADC1_5 IA

ADCO_6/ A5 - 142 (204 B Al |l ADC input channel 6. Shared between 10-bit ADCO/1.

ADC1_6 IA

ADCO_7/ cs5 |- 136 (197 B AL |l ADC input channel 7. Shared between 10-bit ADCO/1.

ADC1_7 IA

RTC pins

RTC_ALARM A1l C3 129 |186 ([ |- O RTC controlled output.

RTCX1 A8 A5 125 182 [& |- | Input to the RTC 32 kHz ultra-low power oscillator circuit.

RTCX2 B8 B5 126 (183 |8 |- O  Output from the RTC 32 kHz ultra-low power oscillator circuit.

SAMPLE B9 - - - 1 o O | Event monitor sample output.

Crystal oscillator pins

XTAL1 D1 Bl 12 18 & |- | Input to the oscillator circuit and internal clock generator
circuits.

LPC185X_3X_2X_1X All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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7.4 AHB multilayer matrix

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

TEST/DEBUG
INTERFACE HIGH-SPEED PHY
ARM 0
CORTEX-M3 DMA ETHERNET || useo || use1 LCD MS,\%
System | I-code | D-code 0 1
bus bus bus

masters

256/512 kB FLASH A

256/512 kB FLASH B

16 kB EEPROM

64 kB ROM

32 kB LOCAL SRAM

40 kB LOCAL SRAM

32 kB AHB SRAM

16 kB AHB SRAM

16 kB AHB SRAM

SPIFI

EXTERNAL
MEMORY
CONTROLLER

AHB MULTILAYER MATRIX

\\. = master-slave connection

Fig 6.

AHB multilayer matrix master and slave connections

7.5 Nested Vectored Interrupt Controller (NVIC)

The NVIC is part of the Cortex-M3. The tight coupling to the CPU allows for low interrupt
latency and efficient processing of late arriving interrupts.

7.5.1 Features

LPC185X_3X_2X_1X

Controls system exceptions and peripheral interrupts.
On the LPC185x/3x/2x/1x, the NVIC supports 53 vectored interrupts.
Eight programmable interrupt priority levels, with hardware priority level masking.

Relocatable vector table.

All information provided in this document is subject to legal disclaimers.
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0x400F 0000
0x400E 5000
0x400E 4000
0x400E 3000
0x400E 2000
0x400E 1000
0x400E 0000
0x400C 8000
0x400C 7000
0x400C 6000
0x400C 5000
0x400C 4000
0x400C 3000
0x400C 2000
0x400C 1000
0x400C 0000
0x400B 0000
0x400A 5000
0x400A 4000
0x400A 3000
0x400A 2000
0x400A 1000
0x400A 0000
0x4008 A000
0x4008 9000
0x4008 8000
0x4008 7000
0x4008 6000
0x4008 5000
0x4008 4000
0x4008 3000
0x4008 2000
0x4008 1000
0x4008 0000

Fig 8.

LPC185x/3x/2x/1x
reserved l l OXFFFF FFFF
ADC1 P.‘PhB3 | L external memories and
ADCO peripherals : ARM private bus
C_CANO _| 0x6000 0000
DAC reserved ¥ 0x4400 0000
eripheral bit band alias region
12C1 perp 9 0x4200 0000
reserved AN
~ 0x4010 2000
GIMA reserved 0x4010 1000
d
QEl feseve 0x4010 0000
SSP1 APB2 reserved AN
- peripherals 0x400F 8000
timer3 R high-speed GPIO
- 0x400F 4000
timer2 reserved AN
USART3 — 0x400F 2000
USART2 0x400F 1000
reserved
Rt 0x400F 0000
imer i
— APB3 peripherals | 0x400E 0000
reserved reserved * 0x400D 0000
C_CAN1 APB1 " APB2 peripherals 0x400C 0000
:22(1) peripherals reserved J* 0x400B 0000
00 APB1 peripherals | ox400a 0000
motor control PWM reserved * 0x4009 0000
APBO peripherals
0x4008 0000
GPIO GROUP1 interrupt reserved NN
- 0x4006 0000
GPIO GROUPO interrupt clocking/reset peripherals ~ OxA005 0000
GPIO interrupts : :
scu RTC domain peripherals ~Ox4004 0000
APBO reserved AN
timer1 peripherals 0x4001 2000
r o [ AHB peripherals
imerf
SRAM, flash, EEPROM memories, | %4000 0000
SSPO SPIFI data, ROM
UART1 w/ modem external memory banks 0x1000 0000
USARTO 256 MB memory shadow area
0x0000 0000
WWDT

LPC185x/3x/2x/1x Memory mapping (peripherals)

clocking
reset control
peripherals

RTC domain
peripherals

AHB
peripherals

reserved

RGU

CCcu2

Cccu1

CGuU

reserved

RTC/event monitor

OTP controller

event router

CREG

power mode control

backup registers

alarm timer

ethernet

reserved

EEPROM controller

flash B controller

flash A controller

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 FO00

0x4000 E000
0x4000 D000

0x4000 C000
0x4000 9000
0x4000 8000
0x4000 7000
0x4000 6000
0x4000 5000
0x4000 4000
0x4000 3000
0x4000 2000
0x4000 1000
0x4000 0000

002aag546
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32-bit ARM Cortex-M3 microcontroller

Clock selection
Inputs

Events
Outputs
Interrupts

7.15.1.1 Features

Two 16-bit counters or one 32-bit counter.

Counters clocked by bus clock or selected input.

Up counters or up-down counters.

State variable allows sequencing across multiple counter cycles.

The following conditions define an event: a counter match condition, an input (or
output) condition, a combination of a match and/or and input/output condition in a
specified state.

Events control outputs, interrupts, and DMA requests.

— Match register 0 can be used as an automatic limit.

— In bi-directional mode, events can be enabled based on the count direction.
— Match events can be held until another qualifying event occurs.

Selected events can limit, halt, start, or stop a counter.

Supports:

— 8inputs

— 16 outputs

— 16 match/capture registers

— 16 events

— 32 states

— Match register 0 to 5 support a fractional component for the dither engine

7.15.2 General-Purpose DMA

The DMA controller allows peripheral-to memory, memory-to-peripheral,
peripheral-to-peripheral, and memory-to-memory transactions. Each DMA stream
provides unidirectional serial DMA transfers for a single source and destination. For
example, a bidirectional port requires one stream for transmit and one for receives. The
source and destination areas can each be either a memory region or a peripheral for
master 1, but only memory for master 0.

7.15.2.1 Features

LPC185X_3X_2X_1X

Eight DMA channels. Each channel can support a unidirectional transfer.
16 DMA request lines.

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

Memory-to-memory, memory-to-peripheral, peripheral-to-memory, and
peripheral-to-peripheral transfers are supported.
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7.20.2

7.20.3

7.20.4

7.20.5

7.20.6

LPC185X_3X_2X_1X

32-bit ARM Cortex-M3 microcontroller

¢ Timer/USART inputs
* Enabling the USB controllers

In addition, the CREG block contains the part identification and part configuration
information.

System Control Unit (SCU)

The system control unit determines the function and electrical mode of the digital pins. By
default function 0 is selected for all pins with pull-up enabled. For pins that support a
digital and analog function, the ADC function select registers in the SCU enable the
analog function.

A separate set of analog 1/Os for the ADCs and the DAC as well as most USB pins are
located on separate pads and are not controlled through the SCU.

In addition, the clock delay register for the SDRAM EMC_CLK pins and the registers that
select the pin interrupts are located in the SCU.

Clock Generation Unit (CGU)

The Clock Generator Unit (CGU) generates several base clocks. The base clocks can be
unrelated in frequency and phase and can have different clock sources within the CGU.
One CGU base clock is routed to the CLKOUT pins. The base clock that generates the
CPU clock is referred to as CCLK.

Multiple branch clocks are derived from each base clock. The branch clocks offer flexible
control for power-management purposes. All branch clocks are outputs of one of two
Clock Control Units (CCUs) and can be controlled independently. Branch clocks derived
from the same base clock are synchronous in frequency and phase.

Internal RC oscillator (IRC)

The IRC is used as the clock source for the WWDT and/or as the clock that drives the
PLLs and the CPU. The nominal IRC frequency is 12 MHz. The IRC is trimmed to 1.5 %
accuracy for Tamp = 0 °C to 85 °C and 3% accuracy for Tgmp =-40°Cto 0 °C and Tamp =
85 °C to 105 °C.

Upon power-up or any chip reset, the LPC185x/3x/2x/1x use the IRC as the clock source.
The boot loader then configures the PLL1 to provide a 96 MHz clock for the core and the
PLLOUSB or PLLOAUDIO as needed if an external boot source is selected.

PLLOUSB (for USBO)
PLLO is a dedicated PLL for the USBO High-speed controller.

PLLO accepts an input clock frequency from an external oscillator in the range of 14 kHz
to 25 MHz. The input frequency is multiplied up to a high frequency with a Current
Controlled Oscillator (CCO). The CCO operates in the range of 4.3 MHz to 550 MHz.

PLLOAUDIO (for audio)

The audio PLL PLLOAUDIO is a general-purpose PLL with a small step size. This PLL
accepts an input clock frequency derived from an external oscillator or internal IRC. The
input frequency is multiplied up to a high frequency with a Current Controlled Oscillator
(CCO). A sigma-delta converter modulates the PLL divider ratios to obtain the desired
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8. Limiting values

LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Table 7. Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).[1
Symbol Parameter Conditions Min Max Unit
Vbp(ReG)@3v3) regulator supply voltage | on pin VDDREG -0.5 3.6 \%
(B.3V)
Vbb(0) input/output supply on pin VDDIO -0.5 3.6 \%
voltage
VDDA@3V3) analog supply voltage on pin VDDA -0.5 3.6 \%
(B.3V)
Vpar battery supply voltage on pin VBAT -0.5 3.6 \%
Vprog(pf) polyfuse programming  |on pin VPP -0.5 3.6 \%
voltage
V, input voltage when Vpp(oy = 2.4 V 2105 5.5 \Y
5 V tolerant digital I/O pins
ADC/DAC pins and digital /10 -0.5 VDDA@3V3) \%
pins configured for an analog
function
USBO pins USBO_DP; -0.3 5.2 \Y,
USBO_DM; USBO_VBUS
USBO pins USBO_ID; -0.3 3.6 Y,
USBO_RREF
USB1 pins USB1_DP and -0.3 5.2 \%
USB1_DM
Ibp supply current per supply pin Bl - 100 mA
Iss ground current per ground pin Bl - 100 mA
liatch 1/O latch-up current —(0.5Vppqo)) <V < (1.5Vpp(o0y)); - 100 mA
Tj<125°C
Tstg storage temperature Ml 65 +150 °C
Ptot(pack) total power dissipation based on package heat transfer, - 1.5 w
(per package) not device power consumption
VEsp electrostatic discharge  human body model; all pins Bl - 2000 \%

[1] The following applies to the limiting values:

voltage

a) This product includes circuitry 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] The peak current is limited to 25 times the corresponding maximum current.

[4] Dependent on package type.

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

LPC185X_3X_2X_1X
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LPC185x/3x/2x/1x

32-bit ARM Cortex-M3 microcontroller

Table 11. Static characteristics ...continued
Tamb = 40 €T to +105 <, unless otherwise specified.
Symbol Parameter Conditions Min Typli Max Unit
Ipp(I0) 1/0 supply current deep sleep mode - <0.1 - A
power-down mode - <01 - pA
deep power-down mode - <0.1 - A
Ibpa Analog supply current  on pin VDDA, O - 0.4 -
deep sleep mode pA
power-down mode o - 0.4 - pA
deep power-down O - 0.007 -
mode JIVAN
RESET pin
\m HIGH-level input Bl 0.8x(Vps— - 5.5 \%
voltage 0.35)
Vi LOW-level input voltage [L:1¢] - 0.3x(Vps— |V
0.1)
Vhys hysteresis voltage 18 0.05 x (Vps - - \Y
—-0.35)
Standard 1/O pins - normal drive strength
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), 0n-chip - 3 - nA
current pull-down resistor
disabled
V=5V, Taqmp=25°C - 0.5 - nA
V=5V, Tamp = 105 °C - 40 - nA
loz OFF-state output Vo =0V to Vpp(o) - 3 - nA
current on-chip pull-up/down
resistors disabled;
absolute value
V| input voltage pin configured to provide 0 - 55 \%
a digital function;
VDD(IO) >24V | |
VDD(IO) =0V 0 - 3.6 \Y%
Vo output voltage output active 0 - Vbb(10) \
ViH HIGH-level input 0.7 x - 55 \%
voltage Vbp(0)
Vi LOW:-level input voltage 0 - 0.3 x \%
Vbp(0)
Vhys hysteresis voltage 0.1 x - - Y
» ‘ Vbp(0)
VoH HIGH-level output lon = -6 mA VDD(IO) - - - \Y%
voltage 0.4
VoL LOW:-level output loL =6 MA - - 0.4 \
voltage
lon HIGH-level output VoH = Vpp(o) - 0.4V -6 - - mA
current

LPC185X_3X_2X_1X
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32-bit ARM Cortex-M3 microcontroller

Table 11. Static characteristics ...continued
Tamp = 40 € to +105 <, unless otherwise specified.

Symbol Parameter Conditions Min Typli Max Unit
VBus bus supply voltage an . - 5.25 \Y
Vp) differential input |(D+) — (D)) 0.2 - - \%
sensitivity voltage
Vem differential common includes Vp, range 0.8 - 25 \
mode voltage range
Vih(rs)se single-ended receiver 0.8 - 2.0 \%
switching threshold
voltage
VoL LOW:-level output RLof 1.5kQto 3.6V - - 0.18 \
voltage for
low-/full-speed
Vou HIGH-level output R, of 15 kQ to GND 2.8 - 3.5 \%
voltage (driven) for
low-/full-speed
Cirans transceiver capacitance pinto GND - - 20 pF
ZpRv driver output with 33 Q series resistor; [18] 136 - 44.1 Q
impedance for driver steady state drive
which is not high-speed
capable
[1] Typical ratings are not guaranteed. The values listed are at room temperature (25 °C), nominal supply voltages.
[2] The recommended operating condition for the battery supply is Vpprea)@ava) > Vear + 0.2 V. Special conditions for Vppres)ava) apply
when writing to the flash and EEPROM. See Table 16 and Table 15.
[3] Pin VPP should either be not connected (when OTP does not need to be programmed) or tied to pins VDDIO and VDDREG to ensure
the same ramp-up time for both supply voltages.
[4]  VopRrec)@va) = 3.3 V; Vpp(o) = 3.3 V; Tamp = 25 °C.
[5] PLL1 disabled; IRC running; CCLK =12 MHz.
[6] VBAT =3.6V.
[7] Tamp =-40°Cto +105 °C; Vpp(o) = Vbpa = 3.6 V; over entire frequency range CCLK = 12 MHz to 180 MHz; in active mode, sleep
mode; deep-sleep mode, power-down mode, and deep power-down mode.
[8] Vps corresponds to the output of the power switch (see Figure 9) which is determined by the greater of Vear and Vpp(reg)(ava)-
[9] Vopa@vs)=3.3V; Tamp =25 °C.

[10] Allowed as long as the current limit does not exceed the maximum current allowed by the device.
[ll] To Vss.

[12] The values specified are simulated and absolute values.

[13] The weak pull-up resistor is connected to the Vpp(o) rail and pulls up the 1/O pin to the Vpp(oy level.

[14] The input cell disables the weak pull-up resistor when the applied input voltage exceeds Vpp(oy).

[15] The parameter value specified is a simulated value excluding bond capacitance.

[16] For USB operation 3.0 V < Vpp(qo) < 3.6 V. Guaranteed by design.

[17] Vpp(o) present.

[18] Includes external resistors of 33 Q + 1 % on D+ and D-.
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32-bit ARM Cortex-M3 microcontroller

10.4 BOD and band gap static characteristics

Table 13. BOD static characteristics[ll
Tamb = 25 <C; simulated values for nominal processing.

Symbol |Parameter Conditions Min Typ Max Unit
Vin ‘threshold voltage vinterrupt level 2 | |
assertion - 2.95 - \%
de-assertion - 3.03 - Y,
interrupt level 3
~ assertion | - 3.05 - Y,
de-assertion - 3.13 - \%
reset level 2 | | |
assertion - 2.1 - \%
de-assertion - 2.18 - Y,
reset level 3
~ assertion | - 2.2 - Y,
de-assertion - 2.28 - \Y,

[1] Interrupt and reset levels are selected by writing to the BODLV1/2 bits in the control register CREGEO, see
the LPC18xx user manual.

Table 14. Band gap characteristics
Vbpavz) over specified ranges; Tamp = 40 T to +105 <T; unless otherwise specified

Symbol Parameter Min Typ Max Unit
Viet(bg) band gap reference voltage [ 0.707 0.745 0.783 mV

[1] Based on characterization, not tested in production.
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EMC_An X X X
— -—tcsLav
T sy | toEHANY —| |<—tcsHEOW
EMC_CSn 3( 79 7 7Z 3( 7—7 7 7
<— tcsLoEL—
— tOELOEH —»
EMC_OE AN NAVAVAWAN ) /S
—> -— tcsLBLsL <— tCSHOEH
— J;tCSLBLSL
EMC_BLSn N Z//7 \\\ 77

<— tcsHBLSH |
tcsLwEL tWELWEH
SOLWEL WELWEH

<—|twEHEOW
=~ e 4
EMC_WE
tam tBLSHDNV
— ~—tCSHEOR
t
- 1 CSLDV t
tcsLSOR — h(D) WEHDNV
EMC_Dn { { D —
SOR EOR EOW
002aag700
Fig 33. External static memory read/write access (PB = 1)
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Footprint information for reflow soldering of LQFP144 package SOT486-1
Hx
Gx
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— D2 (8x) +{ < D1
Bx
AX
Generic footprint pattern
Refer to the package outline drawing for actual layout
% solder land
---- occupied area
DIMENSIONS in mm
P1 P2 Ax Ay Bx By C D1 D2 Gx Gy Hx Hy
0.500 0.560 23.300 23.300 20.300 20.300 1.500 0.280 0.400 20.500 20.500 23.550 23.550 sota86-1 fr

Fig 56. Reflow soldering for the LQFP144 package
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