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NXP Semiconductors LPC1110/11/12/13/14/15

32-bit ARM Cortex-MO microcontroller

B L[PC1100L series available as TSSOP28 package, DIP28 package, TSSOP20
package, and SO20 package.

B Extended temperature (—40 °C to +105 °C) for selected parts (see Table 2).

3. Applications

B eMetering B Lighting
B Alarm systems B White goods

4. Ordering information

Table 1.  Ordering information

Type number Package
Name Description Version

S020, TSSOP20, TSSOP28, and DIP28 packages

LPC1110FD20 S020 S020: plastic small outline package; 20 leads; body width 7.5 mm  |SOT163-1

LPC1111FDH20/002 TSSOP20  TSSOP20: plastic thin shrink small outline package; 20 leads; body |SOT360-1
width 4.4 mm

LPC1112FD20/102 S020 S020: plastic small outline package; 20 leads; body width 7.5 mm  |SOT163-1

LPC1112FDH20/102 TSSOP20 | TSSOP20: plastic thin shrink small outline package; 20 leads; body |SOT360-1
width 4.4 mm

LPC1112FDH28/102 TSSOP28 | TSSOP28: plastic thin shrink small outline package; 28 leads; body |SOT361-1
width 4.4 mm

LPC1114FDH28/102 TSSOP28 | TSSOP28: plastic thin shrink small outline package; 28 leads; body |SOT361-1
width 4.4 mm

LPC1114FN28/102 DIP28 DIP28: plastic dual in-line package; 28 leads (600 mil) SOT117-1

HVQFN24/33, LQFP48, and TFBGA48 packages

LPC1111FHN33/101 HVQFN33 | HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1111FHN33/102 HVQFN33 | HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1111FHN33/201 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1111FHN33/202 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1111FHN33/103 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1111JHN33/103 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1111FHN33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1111JHN33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1112FHN33/101 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1112FHN33/102 HVQFN33 |HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm
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32-bit ARM Cortex-MO microcontroller

Table 1. Ordering information ...continued
Type number Package
Name Description Version

LPC1112FHN33/201 |HVQFN33  HVQFN: plastic thermal enhanced very thin quad flat package; no  |n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1112FHN33/202 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1112FHN24/202 HVQFN24  HVQFN24: plastic thermal enhanced very thin quad flat package; no |SOT616-3
leads; 24 terminals; body 4 x 4 x 0.85 mm

LPC1112FHI33/102 HVQFN33  HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 5 x 5 x 0.85 mm

LPC1112FHI33/202 HVQFN33 | HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 5 x 5 x 0.85 mm

LPC1112FHI33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 5 x 5 x 0.85 mm

LPC1112JHI33/203 HVQFN33 |HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 5 x 5 x 0.85 mm

LPC1112FHN33/103 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1112JHN33/103 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1112JHN33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1112FHN33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1113FHN33/201 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1113FHN33/202 HVQFN33 |HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1113FHN33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1113JHN33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1113FHN33/301 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1113FHN33/302 HVQFN33 | HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1113FHN33/303 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1113JHN33/303 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1114FHN33/201 HVQFN33 | HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1114FHN33/202 HVQFN33 |HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1114FHN33/301 HVQFN33 |HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1114FHN33/302 HVQFN33 | HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a

leads; 33 terminals; body 7 x 7 x 0.85 mm
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Table 1. Ordering information ...continued
Type number Package
Name Description Version

LPC1114FHI33/302 HVQFN33  HVQFN: plastic thermal enhanced very thin quad flat package; no | n/a
leads; 33 terminals; body 5 x 5 x 0.85 mm

LPC1114FHI33/303 HVQFN33 | HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 5 x 5 x 0.85 mm

LPC1114JHI33/303 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 5 x 5 x 0.85 mm

LPC1114FHN33/203 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1114JHN33/203 HVQFN33 | HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1114FHN33/303 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1114JHN33/303 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1114FHN33/333 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1114JHN33/333 HVQFN33 HVQFN: plastic thermal enhanced very thin quad flat package; no  n/a
leads; 33 terminals; body 7 x 7 x 0.85 mm

LPC1113FBD48/301 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x |SOT313-2
1.4 mm

LPC1113FBD48/302 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x |SOT313-2
1.4 mm

LPC1113FBD48/303 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x |SOT313-2
1.4 mm

LPC1113JBD48/303 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x |SOT313-2
1.4 mm

LPC1114FBD48/301 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x | SOT313-2
1.4 mm

LPC1114FBDA48/302 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x | SOT313-2
1.4 mm

LPC1114FBD48/303 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x | SOT313-2
1.4 mm

LPC1114JBD48/303 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x | SOT313-2
1.4 mm

LPC1114FBD48/323 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x | SOT313-2
1.4 mm

LPC1114JBD48/323 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x | SOT313-2
1.4 mm

LPC1114FBD48/333 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x |SOT313-2
1.4 mm

LPC11143BD48/333 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x | SOT313-2
1.4 mm

LPC1115FBD48/303 LQFP48 LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x |SOT313-2
1.4 mm
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Fig 5. LPC1100XL series pin configuration TFBGA48 package
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Fig 6. LPC1100 and LPC1100L series pin configuration HYQFN33 7x7 and 5x5 packages
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PIO0_8/MISO0/CT16B0_MATO [ 1 | 28] PI00_7/CTS
PIO0_9/MOSIO/CT16B0_MAT1 [ 2 | @ [27] PI00_4/sCL
SWCLK/PIO0_10/SCKO/CT16B0_MAT2 [3 | [26] PI00_3
R/PIO0_11/ADO/CT32B0_MAT3 [4 | [ 25] PI00_2/SSELO/CT16B0_CAPO
PIO0_5/SDA [5 | [24] PI00_1/CLKOUT/CT32B0_MAT2
PIO0_6/SCKO [6 | 23] RESET/PIO0_O

Yoo L e oroan0s P2 /58
Vssa [8] 21]

Vbp
R/PIO1_0/AD1/CT32B1_CAPO [ 9 | [20] XTALIN
R/PIO1_1/AD2/CT32B1_MATO [10] [19] XTALOUT
R/PIO1_2/AD3/CT32B1_MAT1 [11] | 18] PIO1_9/CT16B1_MATO
SWDIO/PIO1_3/AD4/CT32B1_MAT2 [12] [ 17] PIO1_8/CT16B1_CAPO
PIO1_4/AD5/CT32B1_MAT3/WAKEUP [13] [ 16] PIO1_7/TXD/CT32B0_MAT1
PIO1_5/RTS/CT32B0_CAPO [14] [ 15] PIO1_6/RXD/CT32B0_MATO
002aag598

Fig 12. LPC1100L pin configuration TSSOP28 package

PIO0_8/MISO0/CT16B0_MATO [ 1 | U 28] PIO0_7/CTS
PIO0_9/MOSIO/CT16B0_MAT1 [2 | 27] PIO0_4/SCL
SWCLK/PIOO_10/SCKO/CT16B0_MAT2 [3 | 26] PIO0_3
R/PIO0_11/ADO/CT32B0_MAT3 [4 | 25] PIO0_2/SSELO/CT16B0_CAPO
PIO0_5/SDA [5 | 24] PIO0_1/CLKOUT/CT32B0_MAT2
PIO0_6/SCKO [6 | 23] RESET/PIO0_0
Vooa [7. LPC1114FN28/ 22] vss
Vssa [ 8] 102 [21] vpp
R/PIO1_0/AD1/CT32B1_CAPO [ 9 | 20] XTALIN
R/PIO1_1/AD2/CT32B1_MATO [10] [19] XTALOUT
R/PIO1_2/AD3/CT32B1_MAT1 [11] 18] PIO1_9/CT16B1_MATO
SWDIO/PIO1_3/AD4/CT32B1_MAT2 [12] [17] PIO1_8/CT16B1_CAPO
PIO1_4/AD5/CT32B1_MAT3/WAKEUP [13] [16] PIO1_7/TXD/CT32B0_MAT1
PIO1_5/RTS/CT32B0_CAPO [14] [ 15] PIO1_6/RXD/CT32B0_MATO
002aag599

Fig 13. LPC1100L series pin configuration DIP28 package
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Table 8. LPC1100 and LPC1100L series: LPC1113/14 pin description table (LQFP48 package) ...continued
Symbol Pin Start  Type Reset Description
logic state
input [11
SWCLK/PIO0_10/ 2901 yes | I; PU SWCLK — Serial wire clock.
SCKO/ I/0 - P1O0_10 — General purpose digital input/output pin.
CT16B0_MAT2 -
I/0 - SCKO — Serial clock for SPIO.
(0] - CT16B0_MAT2 — Match output 2 for 16-bit timer O.
R/PIO0_11/ 32061 yes | I; PU R — Reserved. Configure for an alternate function in the
ADO/CT32B0_MAT3 IOCONFIG block.
1/0 - P1O0_11 — General purpose digital input/output pin.
| - ADO — A/D converter, input 0.
(0] - CT32B0_MAT3 — Match output 3 for 32-bit timer 0.
PIO1_0Oto PIO1_11 I/O Port 1 — Port 1 is a 12-bit I/O port with individual direction and
function controls for each bit. The operation of port 1 pins
depends on the function selected through the IOCONFIG
register block.
R/P101_0/ 336! yes I I; PU |R — Reserved. Configure for an alternate function in the
AD1/CT32B1_CAPO IOCONFIG block.
I/0 - P101_0 — General purpose digital input/output pin.
| - AD1 — A/D converter, input 1.
I - CT32B1_CAPO — Capture input O for 32-bit timer 1.
R/PIO1_1/ 34061 no (@) I; PU R — Reserved. Configure for an alternate function in the
AD2/CT32B1_MATO IOCONFIG block.
1/0 - PIO1_1 — General purpose digital input/output pin.
| - AD2 — A/D converter, input 2.
(0] - CT32B1_MATO — Match output 0 for 32-bit timer 1.
R/PIO1_2/ 35061 no | I; PU |R — Reserved. Configure for an alternate function in the
AD3/CT32B1_MAT1 IOCONFIG block.
1/0 - PIO1_2 — General purpose digital input/output pin.
| - AD3 — A/D converter, input 3.
(0] - CT32B1_MAT1 — Match output 1 for 32-bit timer 1.
SWDIO/PIO1_3/ 3901 no 1/0 I; PU |SWDIO — Serial wire debug input/output.
AD4/CT32B1_MAT2 1/0 - PIO1_3 — General purpose digital input/output pin.
| - AD4 — A/D converter, input 4.
(0] - CT32B1_MAT2 — Match output 2 for 32-bit timer 1.
P1O1_4/AD5/ 40081 no 1/0 I; PU |PIO1_4 — General purpose digital input/output pin with 10 ns
CT32B1_MAT3/ glitch filter. In Deep power-down mode, this pin serves as the
WAKEUP Deep power-down mode wake-up pin with 20 ns glitch filter. Pull
this pin HIGH externally before entering Deep power-down
mode. Pull this pin LOW to exit Deep power-down mode. A
LOW-going pulse as short as 50 ns wakes up the part.
I - AD5 — A/D converter, input 5.
(0] - CT32B1_MAT3 — Match output 3 for 32-bit timer 1.
PIO1_5/RTS/ 45081 no 1/0 I; PU PIO1_5 — General purpose digital input/output pin.
CT32B0_CAPO (0] - RTS — Request To Send output for UART.

CT32B0_CAPQO — Capture input 0 for 32-bit timer 0.
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Table 9. LPC1100 and LPC1100L series: LPC1111/12/13/14 pin description table (HVQFN33 package) ...continued
Symbol Pin |Start Type Reset Description
logic state
input (11
PIO1_7/TXD/ 328l no le] I;PU PIO1_7 — General purpose digital input/output pin.
CT32B0_MAT1 (0] - TXD — Transmitter output for UART.
(0] - CT32B0_MAT1 — Match output 1 for 32-bit timer O.

P1O01_8/ 781 no Ie] I;PU PIO1_8 — General purpose digital input/output pin.

CT16B1_CAPO I - CT16B1_CAPO — Capture input O for 16-bit timer 1.

P101_9/ 1281 no Ie] I;PU PIO1_9 — General purpose digital input/output pin.

CT16B1_MATO o - CT16B1_MATO — Match output O for 16-bit timer 1.

P1O1_10/AD6/ 2008 no Ie] I;PU PIO1_10 — General purpose digital input/output pin.

CT16B1 _MAT1 I - AD6 — A/D converter, input 6.

(0] - CT16B1_MAT1 — Match output 1 for 16-bit timer 1.

PIO1_11/AD7 2781 no le] I;PU PIO1_11 — General purpose digital input/output pin.

| - AD7 — A/D converter, input 7.

P102_0 Port 2 — Port 2 is a 12-bit I/O port with individual direction and
function controls for each bit. The operation of port 2 pins depends on
the function selected through the IOCONFIG register block. Pins
P102_1 to PIO2_11 are not available.

P102_0/DTR 1B no le] I;PU  PIO2_0 — General purpose digital input/output pin.

(0] - DTR — Data Terminal Ready output for UART.

PIO3_0to PIO3_5 Port 3 — Port 3 is a 12-bit I/0O port with individual direction and
function controls for each bit. The operation of port 3 pins depends on
the function selected through the IOCONFIG register block. Pins
P103_0, PIO3_1, PIO3_3 and PIO3_6 to PIO3_11 are not available.

PIO3_2 288l no le] I;PU  PIO3_2 — General purpose digital input/output pin.

PIO3_4 138 no Ie] I;PU  PIO3_4 — General purpose digital input/output pin.

PIO3_5 1481 no le] I;PU  PIO3_5 — General purpose digital input/output pin.

Vpp 6;29 - I - 3.3 V supply voltage to the internal regulator, the external rail, and the
ADC. Also used as the ADC reference voltage.

XTALIN 461 - - Input to the oscillator circuit and internal clock generator circuits. Input
voltage must not exceed 1.8 V.

XTALOUT 56 - (0] - Output from the oscillator amplifier.

Vss 33 - - - Thermal pad. Connect to ground.

[1] Pin state at reset for default function: | = Input; O = Output; PU = internal pull-up enabled (pins pulled up to 2.6 V for
LPC111x/101/201/301, pins pulled up to full Vpp level on LPC111x/002/102/202/302 (Vpp = 3.3 V)); IA = inactive, no pull-up/down

5V tolerant pad. RESET functionality is not available in Deep power-down mode. Use the WAKEUP pin to reset the chip and wake up
from Deep power-down mode. An external pull-up resistor is required on this pin for the Deep power-down mode. See Figure 52 for the

5V tolerant pad providing digital I/O functions with configurable pull-up/pull-down resistors and configurable hysteresis (see Figure 51).

I2C-bus pads compliant with the 12C-bus specification for 12C standard mode and I2C Fast-mode Plus. The pin requires an external
pull-up to provide output functionality. When power is switched off, this pin is floating and does not disturb the 12C lines. Open-drain
configuration applies to all functions on this pin.

enabled.
(2]
reset pad configuration.
(3]
(4]
(5]

LPC111X

5V tolerant pad providing digital I/O functions with configurable pull-up/pull-down resistors, configurable hysteresis, and analog input.
When configured as a ADC input, digital section of the pad is disabled, and the pin is not 5 V tolerant (see Figure 51).
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Table 10. LPC1100XL series: LPC1113/14/15 pin description table (LQFP48 and TFBGA48 package) ...continued
Symbol © = Start | Type Reset Description
< < logic state
o 8 input [
(04 T
=l —
P1O1_4/AD5/ 400 A6l no I/0 I; PU PIO1_4 — General purpose digital input/output pin with
CT32B1_MAT3/ 10 ns glitch filter. In Deep power-down mode, this pin
WAKEUP serves as the Deep power-down mode wake-up pin
with 20 ns glitch filter. Pull this pin HIGH externally
before entering Deep power-down mode. Pull this pin
LOW to exit Deep power-down mode. A LOW-going
pulse as short as 50 ns wakes up the part.
| - AD5 — A/D converter, input 5.
(0] - CT32B1_MAT3 — Match output 3 for 32-bit timer 1.
PIO1_5/RTS/ 45031 A3Bl  no 1/0 I; PU PIO1_5 — General purpose digital input/output pin.
CT32B0_CAPO (0] - RTS — Request To Send output for UART.
| - CT32B0_CAPO — Capture input O for 32-bit timer O.
PIO1_6/RXD/ 4681 B3El no I/0 I; PU PIO1_6 — General purpose digital input/output pin.
CT32B0_MATO | - RXD — Receiver input for UART.
(0] - CT32B0_MATO — Match output 0 for 32-bit timer 0.
P101_7/TXD/ 4781 B2Bl no 1/0 I; PU PIO1_7 — General purpose digital input/output pin.
CT32B0_MAT1 (0] - TXD — Transmitter output for UART.
(0] - CT32B0_MAT1 — Match output 1 for 32-bit timer O.
PIO1_8/ oBl F2B  no 1/0 I; PU PIO1_8 — General purpose digital input/output pin.
CT16B1_CAPO | - CT16B1_CAPO — Capture input O for 16-bit timer 1.
PlIO1_9/ 1781 G4Bl  no I/0 I; PU PIO1_9 — General purpose digital input/output pin.
I\Cﬂglgl?l—MATO/ o - CT16B1_MATO — Match output O for 16-bit timer 1.
I/0 - MOSI1 — Master Out Slave In for SPI1.
PIO1_10/AD6/ 300 ESBl no 1/0 I; PU PIO1_10 — General purpose digital input/output pin.
ﬁﬂ-lr;g?l—MATll | - AD6 — A/D converter, input 6.
(0] - CT16B1_MAT1 — Match output 1 for 16-bit timer 1.
I/0 - MISO1 — Master In Slave Out for SPI1.
PIO1_11/AD7/ 42051 A5BEl  no 1/0 I; PU PIO1_11 — General purpose digital input/output pin.
CT32B1_CAP1 | - AD7 — A/D converter, input 7.
I - CT32B1_CAP1 — Capture input 1 for 32-bit timer 1.
P102_0to PIO2_11 I/0 Port 2 — Port 2 is a 12-bit 1/O port with individual
direction and function controls for each bit. The
operation of port 2 pins depends on the function
selected through the IOCONFIG register block.
PIO2_O/DTR/SSEL1 2Bl B1Bl no I/0 I; PU PlO2_0 — General purpose digital input/output pin.
(0] - DTR — Data Terminal Ready output for UART.
I/0 - SSEL1 — Slave Select for SPI1.
PlIO2_1/DSR/SCK1 138l H1Bl  no 1/0 I; PU PIO2_1 — General purpose digital input/output pin.
| - DSR — Data Set Ready input for UART.
1/0 - SCK1 — Serial clock for SPI1.
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Enabled by software but requires a hardware reset or a watchdog reset/interrupt to be
disabled.

Incorrect/Incomplete feed sequence causes reset/interrupt if enabled.
Flag to indicate watchdog reset.
Programmable 24-bit timer with internal prescaler.

Selectable time period from (T¢ywpcLk) x 256 x 4) to (TeywpcLk) X 224 % 4)in
multiples of TcywpcLk) x 4.

The Watchdog Clock (WDCLK) source can be selected from the Internal RC oscillator
(IRC), the Watchdog oscillator, or the main clock. This gives a wide range of potential
timing choices of Watchdog operation under different power reduction conditions. It
also provides the ability to run the WDT from an entirely internal source that is not
dependent on an external crystal and its associated components and wiring for
increased reliability.

7.15 Windowed WatchDog Timer (LPC1100L and LPC1100XL series)

Remark: The windowed watchdog timer is available on the LPC1100L and LPC1100XL
series only.

The purpose of the watchdog is to reset the controller if software fails to periodically
service it within a programmable time window.

7.15.1 Features

Internally resets chip if not periodically reloaded during the programmable time-out
period.

Optional windowed operation requires reload to occur between a minimum and
maximum time period, both programmable.

Optional warning interrupt can be generated at a programmable time prior to
watchdog time-out.

Enabled by software but requires a hardware reset or a watchdog reset/interrupt to be
disabled.

Incorrect feed sequence causes reset or interrupt if enabled.
Flag to indicate watchdog reset.
Programmable 24-bit timer with internal prescaler.

Selectable time period from (T¢ywpcLk) x 256 x 4) to (TeywpcLk) X 224 % 4)in
multiples of TcywpcLk) x 4.

The Watchdog Clock (WDCLK) source can be selected from the IRC or the dedicated
watchdog oscillator (WDO). This gives a wide range of potential timing choices of
watchdog operation under different power conditions.

7.16 Clocking and power control

7.16.1 Crystal oscillators

The LPC1110/11/12/13/14/15 include three independent oscillators. These are the system
oscillator, the Internal RC oscillator (IRC), and the Watchdog oscillator. Each oscillator can
be used for more than one purpose as required in a particular application.

LPC111X
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7.16.5.3

7.16.5.4

7.17

7.17.1

LPC111X

32-bit ARM Cortex-MO microcontroller

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

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

* Low-current mode corresponding to lowest power consumption.

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

Sleep mode

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

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

Deep-sleep mode

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

Up to 13 pins total serve as external wake-up pins to the start logic to wake up the chip
from Deep-sleep mode.

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

Deep power-down mode

In Deep power-down mode, power is shut off to the entire chip with the exception of the
WAKEUP pin. The LPC1110/11/12/13/14/15 can wake up from Deep power-down mode
via the WAKEUP pin.

A LOW-going pulse as short as 50 ns wakes up the part from Deep power-down mode.

When entering Deep power-down mode, an external pull-up resistor is required on the
WAKEUP pin to hold it HIGH. The RESET pin must also be held HIGH to prevent it from
floating while in Deep power-down mode.

System control

Start logic

The start logic connects external pins to corresponding interrupts in the NVIC. Each pin
shown in Table 8 to Table 9 as input to the start logic has an individual interrupt in the
NVIC interrupt vector table. The start logic pins can serve as external interrupt pins when
the chip is running. In addition, an input signal on the start logic pins can wake up the chip
from Deep-sleep mode when all clocks are shut down.
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9. Thermal characteristics

The average chip junction temperature, T; (°C), can be calculated using the following

equation:
Ti = Tamp + (Pp X Ripgi-a))

* Tamb = ambient temperature (°C),
* Rin(-a) = the package junction-to-ambient thermal resistance (°C/W)
* Pp =sum of internal and I/O power dissipation

@)

The internal power dissipation is the product of Ipp and Vpp. The I/O power dissipation of
the I/O pins is often small and many times can be negligible. However it can be significant

in some applications.

Table 13. Thermal characteristics

Symbol ‘Parameter ‘Conditions Min ‘Typ ‘Max Unit

Timax) maximum junction - - 125 °C
temperature

Table 14. LPC111x/x01 Thermal resistance value (°C/W): £15 %

HVQFN33 LQFP48

veja 'eja

JEDEC (4.5in x 4in) JEDEC (4.5in x 4 in)

0mls 40.4 0mis 82.1

1m/s 32.7 1m/s 73.7

2.5 mis 28.3 2.5mis 68.2

Single-layer (4.5in x 3in) 8-layer (4.5in x 3in)

0mls 84.8 omis 115.2

1m/s 61.6 1m/s 94.7

2.5 mis 53.1 2.5mis 86.3

ojc 20.3 bjc 29.6

0jb 11 0jb 342
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BOD static characteristics

Table 19. BOD static characteristics[

Tamp =25 <C.
Symbol ‘Parameter Conditions Min Typ Max Unit
Vin threshold voltage interrupt level 1
assertion - 2.22 - \%
de-assertion - 2.35 - Y,
interrupt level 2
~ assertion - 2.52 - Y,
de-assertion - 2.66 - \%
vinterrupt level 3 |
assertion - 2.80 - \%
de-assertion - 2.90 - Y,
reset level 0
~ assertion - 1.46 - Y,
de-assertion - 1.63 - \%
reset level 1 |
assertion - 2.06 - \%
de-assertion - 2.15 - Y,
reset level 2
~ assertion - 2.35 - Y,
de-assertion - 2.43 - \%
reset level 3 »
assertion - 2.63 - \%
de-assertion - 2.71 - Y,

[1] Interrupt levels are selected by writing the level value to the BOD control register BODCTRL, see LPC111x

user manual.
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10.10 Electrical pin characteristics

LPC111X

36 ‘ 002aah548
T=105°C
VoH 85°C
2 25°C
32 \_40 C
\Q\
238 AN

V4

24 \\\
N

\\
\&
50 60
loH (MA)

Conditions: Vpp = 3.3 V; on pin PIO0_7.

Fig 36. High-drive output: Typical HIGH-level output voltage Vou versus HIGH-level
output current loy.

60 002aah549
T=105°C
loL 85°C
(mA) 25°C
-40 °C

) =
20 /
=

VoL (V)

Conditions: Vpp = 3.3 V; on pins PIO0_4 and PIO0_5.

Fig 37. 12C-bus pins (high current sink): Typical LOW-level output current lo, versus
LOW-level output voltage Vo,
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11. Dynamic characteristics

11.1 Power-up ramp conditions

Table 22. Power-up characteristics[l
Tamp = 40 T to +85 <.

Symbol Parameter Conditions Min | Typ |Max Unit
ty rise time att=1t,: 0 <V, <400 mV 20 I- 500 ‘ms
twait wait time [208] 12 - - us
\Y/ input voltage |att=t; on pin Vpp 0 - 400 ‘mv

[1] Does not apply to the LPC1100XL series (LPC111x/103/203/303/323/333).

[2] See Figure 42.

[3] The wait time specifies the time the power supply must be at levels below 400 mV before ramping up.

Fig 42. Power-up ramp

-t —
Vbp
400 mV
0
= twait

002aag001

Condition: 0 < V| < 400 mV at start of power-up (t = t;)

11.2 Flash memory

Table 23. Flash characteristics

Tamb = 40 T to +105 <, unless otherwise specified. Tymp = 85 <C for flash programming.

Symbol Parameter ‘Conditions Min Typ Max Unit

Nendu endurance [11 1170000 100000 - cycles

tret retention time vpowered 10 - - years
unpowered 20 - - years

ter erase time sector or multiple 95 100 105 ms
consecutive sectors

tprog programming time ’ 21 /0.95 1 1.05 ms

[1] Number of program/erase cycles.

[2] Programming times are given for writing 256 bytes from RAM to the flash. Data must be written to the flash
in blocks of 256 bytes. Flash programming operation temperature must not exceed Tamp = 85 °C.
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\ Tey(clk)

SCK (CPOL = 0) J’ \
/[

SCK (CPOL = 1) \

tV(Q) — |- — |- th(Q)
MOSI X DATA VALID ) DATA VALID
I
| tbs tDH CPHA =1
MISO X DATA VALID * DATA VALID *

tV(Q) — | — — | th(Q)
MOSI x DATA VALID DATA VALID
I I

| Ips toH | CPHA=0

MISO x DATA VALID * DATA VALID *

Pin names SCK, MISO, and MOSiI refer to pins for both SPI peripherals, SPI0 and SPI1.

002aae829

Fig 47. SPI master timing in SPI mode
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12.8 ADC effective input impedance

A simplified diagram of the ADC input channels can be used to determine the effective
input impedance seen from an external voltage source. See Figure 53.

ADC Block
Source
r-- oo |
! 1
R R ! 1
ADC R lﬂ( i x ! I
—J —J N 1 |
COMPARATOR <2 kQ <1.3kQ N ‘_l | X
N l
. Ll :
' =Cio \ VEXT |
| l
| S I ]
/J7 i
Vss Vead
002aah615
Fig 53. ADC input channel

The effective input impedance, Rj,, seen by the external voltage source, Vexr, is the
parallel impedance of ((1/fs x Cijz) + Rmux + Rsw) and (1/fs x Cjg), and can be calculated

using Equation 2 with
fs = sampling frequency
Cia = ADC analog input capacitance
Rmux = analog mux resistance
Rgw = switch resistance
Cio = pin capacitance

o= (e )
Rin (foCia+Rmux+st I f,x C; 2)

10

Under nominal operating condition Vpp = 3.3 V and with the maximum sampling
frequency fs = 400 kHz, the parameters assume the following values:

Cia = 1 pF (max)

Rmux = 2 kQ (max)

Rsw = 1.3 kQ (max)

Cio = 7.1 pF (max)

The effective input impedance with these parameters is Rj, = 308 kQ.
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HVQFN33: plastic thermal enhanced very thin quad flat package; no leads;
32 terminals; body 5 x 5 x 0.85 mm

b 8]
|
I
|
terminal 1 — ‘
index area
|
‘ A
e e W i
| * c
I detail X
|
|
el =fize] b= gvvv%gA\B\ /vl el o1y}
T N A
\
L JUUUUUU
A 8 | 17y
y ) ‘ - E y
> ! Ej
> ‘ d
! v
> ——
S = e R = R B
|
12 e
) ‘ - B
> i d d
)
1 } = 24
terminal 1 -] n n n}n n n r
index area 32 25 S— -7
- Dy x]
0 25 5 mm
L L | L |
Dimensions (mm are the original dimensions) scale
unit A Ay b ¢ DM b, EM E, e e e L v w V1
max 0.05 0.30 51 375 5.1 375 0.5
mm nom 0.85 0.2 05 35 35 0.1 0.05 0.05 0.1
min 0.00 0.18 49 345 49 345 0.3
Note
1. Plastic or metal protrusions of 0.075 mm maximum per side are not included. hvgfn33f_po
Outline References European Issue date
version IEC \ JEDEC JEITA projection
“+1=10-tt
MO-220 g@ 11-10-17

Fig 58. Package outline (HVQFN33 5x5)
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& 8] [A]
terminal 1 |
index area ‘
———%——— E A
‘ A1 |
| - g
! f t
‘ -detaiIX
| 81 '
e Slvw[c[A]B]
; g o lvlc
17T 1
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T8 ‘ 17—
> ‘ C—é
) | d
@ Bi——at——5 @
™ | (-
) ‘ (=
) 1 d .~
33 /
LAy | ; ~J24— |
| \
AN
| 1NNANNNT N
terminal 1 32 ' 25 ==
index area | Dh |
? 215 ‘Smm
L L
Dimensions scale
Unit AL A b c DO p, EW E, e e e L v woy oy
max 1.00 0.05 0.35 71 485 7.1 485 0.75
mm nom 0.85 0.02 028 02 70 470 7.0 470 0.65 455 455 060 0.1 0.05 0.08 0.1
min  0.80 0.00 0.23 6.9 455 6.9 455 0.45
Note
1. Plastic or metal protrusions of 0.075 mm maximum per side are not included. hvafn33_po
Outline References European
) S Issue date
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=S
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Fig 59. Package outline (HVQFN33 7x7)
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Footprint information for reflow soldering of HYQFN33 package

OID = 8.20 OA

<~ PID=725PA+OA ——————————»
«—— OwDtot = 5.10 OA ———»

- evia=425——»

0.20 SR

T chamfer (4%) | [T W=030CU

o
(/) [E—
2 3
[T -
n—u 1]
< o w g 8 <
83 .9 &7 59323
S ° v xR © Y g & g
R 6 3 & o w < & L3
=% Ty |6 I
ol - = .0 ~
w g 9 72 =— 5 w o0ou
O T L a ¥ . |
o 2 Q o
o
v
t
SPD =1.00 SP < 0.45 DM
~<—| GapD = 0.70 SP
«— evia=2.40 — B-side
SDhtot = 2.70 SP
Solder resist
455SR covered via
«—— DHS=485CU ———» —| |« 0.30 PH
«— 1 bD=580CU ———»| — -— 0.60 SR cover
~— lab=795CU—— ———————» — < 0.60 CU

(A-side fully covered)
number of vias: 20

% solder land

§ Id te d it ro Id ist
solder paste deposi ' solder resis
& L] Remark:

---- occupied area Dimensions in mm Stencil thickness: 0.125 mm 00laaol34

solder land plus solder paste

Fig 68. Reflow soldering of the HVQFN33 package (7x7)
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Table 34. Revision history ...continued

Document ID Release date | Data sheet status Change notice |Supersedes
Modifications: ® Power consumption graphs added for parts LPC111x/102/202/302 (Figure 13 to
Figure 17).

* Parameter Vpys for I2C bus pins: typical value corrected Vhys = 0.05Vpp in Table 7.
* Typical value for parameter Ngng, added in Table 12 “Flash characteristics”.

* |2C-bus pins configured as standard mode pins, parameter lo, changed to 3.5 mA
(minimum) for 2.0V <Vpp <3.6 V.

® Section 11.6 “ElectroMagnetic Compatibility (EMC)” added.

® Power-up characterization added (Section 10.1 “Power-up ramp conditions”).
LPC1111_12_13_14v.3 20101110 Product data sheet - LPC1111_12_13_14v.2
Madifications: ® Parts LPC111x/102/202/302 added (LPC1100L series).

* Power consumption data for parts LPC111x/102/202/302 added in Table 7.

® PLL output frequency limited to 100 MHz in Section 7.15.2.

* Description of RESET and WAKEUP functions updated in Section 6.

* WDT description updated in Section 7.14. The WDT is a 24-bit timer.

* Power profiles added to Section 2 and Section 7 for parts LPC111x/102/202/302.
LPC1111 12 _13_14v.2 20100818 Product data sheet - LPC1111 12 13 14 v.1
Modifications: ® Vgsp limit changed to —6500 V (min) /+6500 V (max) in Table 6.

® tps updated for SPI in master mode (Table 17).

* Deep-sleep mode functionality changed to allow BOD and watchdog oscillator as the
only analog blocks allowed to remain running in Deep-sleep mode (Section 7.15.5.3).

® Vpp range changedto 3.0 V < Vpp < 3.6 Vin Table 15.

® Reset state of pins and start logic functionality added in Table 3 to Table 5.
® Section 7.16.1 added.

® Section “Memory mapping control” removed.

®* Vo and lpy specifications updated for high-drive pins in Table 7.
® Section 9.4 added.
LPC1111 12 13 14v.1 20100416 Product data sheet - -
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