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NXP Semiconductors LPC11U6x

32-bit ARM Cortex-MO+ microcontroller

7. Pinning information

7.1 Pinning
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Fig 4. LQFP48 pinning
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Table 3.  Pin description
Pin functions are selected through the IOCON registers. See Table 2 for availability of USART3 and USART4 pin functions.

Symbol Reset |Type Description of pin functions

statelll

LQFP48
LQFP64
3 LQFP100

iPI01_14 6l Py 10 iPI01_14 — General-purpose digital input/output pin.

10 2C1_SDA — I2C1-bus data input/output (not open-drain).
(0] CT32B1_MAT2 — Match output 2 for 32-bit timer 1.

- R_23 — Reserved.
PIO1_15 - - 87 6l Py 10 P101_15 — General-purpose digital input/output pin.

10 SSPO_SSEL — Slave select for SSPO.
(0] CT32B1_MAT3 — Match output 3 for 32-bit timer 1.

- R_24 — Reserved.
PIO1_16 - - 96 6l Py 10 P101_16 — General-purpose digital input/output pin.

10 SSP0O_MISO — Master In Slave Out for SSPO.
(0] CT16B0_MATO — Match output O for 16-bit timer O.

- R_25 — Reserved.
PIO1_17 - - 34 6l Py 10 P101_17 — General-purpose digital input/output pin.

| CT16B0_CAP2 — Capture input 2 for 16-bit timer 0.
I UO_RXD — Receiver input for USARTO.

- R_26 — Reserved.
PIO1_18 - - 43 6l Py 10 P101_18 — General-purpose digital input/output pin.

| CT16B1_CAP1 — Capture input 1 for 16-bit timer 1.
(0] UO_TXD — Transmitter output for USARTO.

- R_27 — Reserved.
PIO1_19 - 64 4 6l Py 10 P101_19 — General-purpose digital input/output pin.

| U2_CTS — Clear To Send input for USART2.
(0] SCTO_OUTO — SCTimerO0/PWM output 0.

- R_28 — Reserved.
PIO1_20 13 18 29 6l Py 10 P101_20 — General-purpose digital input/output pin.

| UO_DSR — Data Set Ready input for USARTO.
10 SSP1 SCK — Serial clock for SSP1.

(0] CT16B0_MATO — Match output O for 16-bit timer 0.
PIO1_21 25 35 56 6l Py 10 P101_21 — General-purpose digital input/output pin.

| UO_DCD — Data Carrier Detect input for USARTO.
10 SSP1 MISO — Master In Slave Out for SSP1.

| CT16B0_CAP2 — Capture input 2 for 16-bit timer 0.
PIO1_22 - - 80 Bl PU 10 P101_22 — General-purpose digital input/output pin.

10 SSP1_MOSI — Master Out Slave In for SSP1.
| CT32B1_CAP1 — Capture input 1 for 32-bit timer 1.

Al ADC_4 — A/D converter, input channel 4.
- R_29 — Reserved.
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Table 3. Pin description
Pin functions are selected through the IOCON registers. See Table 2 for availability of USART3 and USART4 pin functions.

Symbol Reset |Type Description of pin functions

statelll

£ LQFP48
N LQFP64
% LQFP100

iPI01_23 6l Py 10 iPI01_23 — General-purpose digital input/output pin.

(0] CT16B1_MAT1 — Match output 1 for 16-bit timer 1.
10 SSP1 SSEL — Slave select for SSP1.

o U2_TXD — Transmitter output for USART2.
PIO1_24 22 128 42 6l Py 10 P101_24 — General-purpose digital input/output pin.

(0] CT32B0_MATO — Match output 0 for 32-bit timer 0.
10 [2C1_SDA — I2C-bus data input/output (not open-drain).

PIO1_25 - - 100 € |I;PU 10 P101_25 — General-purpose digital input/output pin.
(0] U2_RTS — Request To Send output for USART2.

10 U2_SCLK — Serial clock input/output for USART2 in
synchronous mode.

| 'SCTO_INO — SCTimer0/PWM input 0.

- R_30 — Reserved.
PIO1_26 - 15 20 6l Py 10 PIO1_26 — General-purpose digital input/output pin.

(0] CT32B0_MAT2 — Match output 2 for 32-bit timer 0.
| UO_RXD — Receiver input for USARTO.

- R_19 — Reserved.
PIO1_27 - 17 22 6l Py 10 PIO1_27 — General-purpose digital input/output pin.

(0] CT32B0_MAT3 — Match output 3 for 32-bit timer 0.
(0] UO_TXD — Transmitter output for USARTO.

- R_20 — Reserved.
10 SSP1_SCK — Serial clock for SSP1.

PIO1_28 - 31 46 6l Py 10 P101_28 — General-purpose digital input/output pin.
| CT32B0_CAPQO — Capture input 0 for 32-bit timer 0.

10 UO_SCLK — Serial clock input/output for USART in
synchronous mode.

(0] vUO_RTS — Request To Send output for USARTO.

PIO1_29 - 41 63 Bl PU 10 P101_29 — General-purpose digital input/output pin.
10 SSP0_SCK — Serial clock for SSPO.

| CT32B0_CAP2 — Capture input 2 for 32-bit timer 0.
@) UO_DTR — Data Terminal Ready output for USARTO.

Al ADC_10 — A/D converter, input channel 10.
PIO1_30 - 44 67 6l Py 10 P1O01_30 — General-purpose digital input/output pin.

10 [2C1_SCL — I2C1-bus clock input/output (not open-drain).
| SCTO_IN3 — SCTimer0/PWM input 3.

- R_31 — Reserved.

PIO1_31 - - 48 B PU 10 vPIOl_31—GeneraI-purpose digital input/output pin
(high-current output driver).
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Table 3. Pin description
Pin functions are selected through the IOCON registers. See Table 2 for availability of USART3 and USART4 pin functions.

Symbol o < & Reset |Type Description of pin functions
e statelll
L LW
o o

P102_13 - - 26 6l Py 10 P102_13 — General-purpose digital input/output pin.

| U4_CTS — Clear To Send input for USARTA4.
P102_14 - - 27 6l Py 10 P102_14 — General-purpose digital input/output pin.
| SCT1_IN2 — SCTimerl/PWM input 2.

P102_15 - 132 49 6l Py 10 P102_15 — General-purpose digital input/output pin.
| SCT1_IN3 — SCTimerl/PWM input 3.

P102_16 - - 50 6l Py 10 P102_16 — General-purpose digital input/output pin.
(@) SCT1_OUTO — SCTimerl/PWM output O.

P102_17 - - 51 6l Py 10 P102_17 — General-purpose digital input/output pin.
(0] SCT1_OUT1 — SCTimerl/PWM output 1.

P102_18 - 133 52 6l Py 10 P102_18 — General-purpose port 2 input/output 18.
(0] SCT1_OUT2 — SCTimerl/PWM output 2.

P102_19 - 136 57 6l Py 10 P102_19 — General-purpose port 2 input/output 19.
(@) SCT1_OUT3 — SCTimerl/PWM output 3.

P102_20 - - 75 6l Py 10 P102_20 — General-purpose port 2 input/output 20.

P102_21 - - 76 6l Py 10 P102_21 — General-purpose port 2 input/output 21.

P102_22 - - 77 6l Py 10 P102_22 — General-purpose port 2 input/output 22.

P102_23 - - 1 6l Py 10 P102_23 — General-purpose port 2 input/output 23.

RSTOUT - - 88 6 A 10 Internal reset status output.

USB_DP 20 126 39 B F - USB bidirectional D+ line. Pad includes internal 33 Q series
termination resistor.

USB_DM 19 |25 38 O F - USB bidirectional D- line. Pad includes internal 33 Q series
termination resistor.

RTCXIN 48 1 5 @ |- - RTC oscillator input. This input should be grounded if the
RTC is not used.

RTCXOUT 1 2 6 2 |- - RTC oscillator output.

VREFP 34 47 73 - - ADC positive reference voltage. If the ADC is not used, tie
VREFP to Vpp.

VREFN 35 48 74 - - ADC negative voltage reference. If the ADC is not used, tie
VREFN to Vss.

Vbpa 40 53 84 - - Analog voltage supply. Vppashould typically be the same
voltages as Vpp but should be isolated to minimize noise
and error. Vppa should be tied to Vpp if the ADC is not
used.

Vbp 44, 58, 92, - - Supply voltage to the internal regulator and the external

8 |10, 14, rail.
34, 71,
59 54,
93
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Table 4. PWM resources ...continued
PWM Peripheral Pin functions available for PWM Match
outputs registers
g 3 @ LQFP100 LQFP64 LQFP48 used
Ty
2192 |2
3 3 3 CT32B1 three of three of three of 4
CT32B1_MATO, CT32B1_MATO, CT32B1_MATO,
CT32B1_MAT1, CT32B1_MAT1, CT32B1_MAT],
CT32B1_MAT2, CT32B1_MAT2, CT32B1_MAT2,
CT32B1_MAT3 CT32B1_MAT3 CT32B1_MAT3
4 4 3 |SCTIMERO/ 'SCTO_OUTO, SCTO0_OUTO, SCTO0_OUT1, upto5
PWM SCTO0_OUT1, SCTO_OUT], SCTO0_OUT2,
SCTO0_OUT2, SCTO0_OUT?, SCTO0_OUT3
SCTO0_OUT3 SCTO0_OUT3
4 |2 - SCTIMER1l/ |SCT1_OUTO, SCT1_OUT2, - upto5
PWM SCT1_OUT1, SCT1_OUT3
SCT1_OUT2,
SCT1_OUT3

The standard timers and the SCTimers combine to up to eight independent timers. Each
SCTimer can be configured either as one 32-bit timer or two independently counting 16-bit
timers which use the same input clock. The following combinations are possible:

Table 5.  Timer configurations
32-bit Resources 16-bit Resources
timers timers
4 CT32B0, CT32B1, SCTimer0/PWM |2 CT16B0, CT16B1
as 32-bit timer, SCTimerl/PWM as
32-bit timer
2 CT32B0, CT32B1 6 CT16B0, CT16B1, SCTimer0/PWM
as two 16-bit timers,
SCTimer1l/PWM as two 16-bit
timers
3 CT32B0, CT32B1, SCTimer0O/PWM |4 CT16B0, CT16B1, SCTimerl/PWM
as 32-bit timer (or SCTimerl/PWM as two 16-bit timers (or
as 32-bit timer) SCTimer0/PWM as two 16-bit
timers)

State Configurable Timers (SCTimer0/PWM and SCTimerl/PWM)

The state configurable timer can create timed output signals such as PWM outputs
triggered by programmable events. Combinations of events can be used to define timer
states. The SCTimer/PWM can control the timer operations, capture inputs, change
states, and toggle outputs triggered only by events entirely without CPU intervention.

If multiple states are not implemented, the SCTimer/PWM simply operates as one 32-bit
or two 16-bit timers with match, capture, and PWM functions.

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

Product data sheet

Rev. 1.3 — 7 September 2016 31 of 97



NXP Semiconductors LPC11U6x

32-bit ARM Cortex-MO+ microcontroller

8.27 Emulation and debugging

Debug functions are integrated into the ARM Cortex-MO0+. Serial wire debug functions are
supported in addition to a standard JTAG boundary scan. The ARM Cortex-MO+ is
configured to support up to four breakpoints and two watch points.

The RESET pin selects between the JTAG boundary scan (RESET = LOW) and the ARM
SWD debug (RESET = HIGH). The ARM SWD debug port is disabled while the
LPC11U6x is in reset.

To perform boundary scan testing, follow these steps:

Erase any user code residing in flash.

Power up the part with the RESET pin pulled HIGH externally.
Wait for at least 250 ps.

Pull the RESET pin LOW externally.

Perform boundary scan operations.

Once the boundary scan operations are completed, assert the TRST pin to enable the
SWD debug mode, and release the RESET pin (pull HIGH).

S e o

Remark: The JTAG interface cannot be used for debug purposes.
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9. Limiting values

Table 6.  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).[1

Symbol Parameter Conditions Min Max Unit
Vbp supply voltage [ |-05 4.6 \Y
Vbpa analog supply voltage -0.5 4.6 \%
Vet reference voltage on pin VREFP -0.5 4.6 \%
VAT battery supply voltage -0.5 4.6 \%
\/ input voltage 5V tolerant I/O B4 0.5 +5.5 \%
pins; only valid
when the Vbp(i0)
supply voltage is
present
on open-drain Bl -05 +5.5 \Y
12C-bus pins
PIO0_4 and
PIO0_5
USB_DM, -0.5 Vpp+05 |V
USB_DP pins
Via analog input voltage [l -05 4.6 \Y
ul
Vi(xtal) crystal input voltage pins configured for [ -05 +2.5 Y
XTALIN and
XTALOUT
Vi(rtex) 32 kHz oscillator input voltage [ 05 4.6 Y,
Ibp supply current per supply pin - 100 mA
Iss ground current per ground pin - 100 mA
liatch 1/O latch-up current —(0.5 Vppqoy) <V - 100 mA
< (1.5 Vpp(io)):
Tj<125°C
Tstg storage temperature (8 |—65 +150 °C
Timax) maximum junction temperature - 150 °C
Prot(pack) total power dissipation (per package) based on package - 15 W
heat transfer, not
device power
consumption
Vesd electrostatic discharge voltage human body [ |- 3 kv
model; all pins

[1] The following applies to the limiting values:

a) This product includes circuitry specifically designed for the protection of its internal devices from the damaging effects of excessive
static charge. Nonetheless, it is suggested that conventional precautions be taken to avoid applying greater than the rated
maximum.

b) Parameters are valid over operating temperature range unless otherwise specified. All voltages are with respect to Vss unless
otherwise noted.

[2] Maximum/minimum voltage above the maximum operating voltage (see Table 8) and below ground that can be applied for a short time
(< 10 ms) to a device without leading to irrecoverable failure. Failure includes the loss of reliability and shorter lifetime of the device.

[3] Applies to all 5V tolerant I/O pins except true open-drain pins PIO0_4 and P1O0_5.
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[4] Including the voltage on outputs in 3-state mode.

[5] Vbp(o) present or not present. Compliant with the 12C-bus standard. 5.5 V can be applied to this pin when Vbp(io) is powered down.

[6] An ADC input voltage above 3.6 V can be applied for a short time without leading to immediate, unrecoverable failure. Accumulated
exposure to elevated voltages at 4.6 V must be less than 10° s total over the lifetime of the device. Applying an elevated voltage to the
ADC inputs for a long time affects the reliability of the device and reduces its lifetime.

[7] Itis recommended to connect an overvoltage protection diode between the analog input pin and the voltage supply pin.

[8] Dependent on package type.

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

10. Thermal characteristics

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

Ti = Tamp + (Pp X Ripgi—a)) (1)

* Tambp = ambient temperature (°C),
* Rin(-a) = the package junction-to-ambient thermal resistance (°C/W)
* Pp =sum of internal and 1/0 power dissipation
The internal power dissipation is the product of Ipp and Vpp. The 1/0O power dissipation of

the 1/0O pins is often small and many times can be negligible. However it can be significant
in some applications.

Table 7. Thermal resistance value (C/W): £15 %

Symbol Parameter Conditions Typ Unit
LQFP48
0ja thermal resistance
junction-to-ambient JEDEC (4.5 in x 4 in)
0m/s 67 °C/IW
1mls 58 °CIW
2.5m/s 53 °C/W
8-layer (4.5 in x 3 in) ”
0m/s 100 °C/W
1m/s 79 °C/wW
25m/s 71 °C/W
0jc thermal resistance junction-to-case 15 °C/IW
0jb thermal resistance junction-to-board 19 °C/IW
LPC11U6x All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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Table 8. Static characteristics ...continued
Tamb = 40 €T to +105 <, unless otherwise specified.
Symbol Parameter Conditions Min Typl Max Unit
i1 HIGH-level input V| = Vpp; on-chip pull-down - 0.5 10 nA
current resistor disabled
loz OFF-state output Vo =0V, Vo = Vpp; on-chip - 0.5 10 nA
current pull-up/down resistors disabled
V, input voltage Vpp > 2.4 V; 5V tolerant pins 24 0 - 5 \%
[15]
Vpp =0V - 3.6 Vv
Vo output voltage output active - Vbp \%
ViH HIGH-level input 0.7Vpp |- - \%
voltage
ViL LOW:-level input voltage - - 0.3 Vpp \%
Vhys hysteresis voltage 0.05Vpp |- - \%
Vou HIGH-level output lon=4 mA Vpp—-0.4 |- - \%
voltage
VoL LOW:-level output loo =4 mA - - 0.4 \%
voltage
lon HIGH-level output Von=Vpp—-0.4V; 4 - - mA
current
loL LOW:-level output VoL =04V 4 - - mA
current
loHs HIGH-level short-circuit |Voy =0V [16] |- - 45 mA
output current
loLs LOW-level short-circuit VoL = Vpp [16] |- - 50 mA
output current
lod pull-down current V=5V 10 50 150 pA
lou pull-up current V=0V, -10 -50 -85 pA
24V <Vpp<36V
Vpp<V,<5V 0 0 0 nA
High-drive output pins configured as digital pin (PIO0_7 and PIO1_31); see Figure 13
I LOW:-level input current |V, =0 V; on-chip pull-up resistor - 0.5 10 nA
disabled
i1 HIGH-level input V| = Vpp; on-chip pull-down - 0.5 10 nA
current resistor disabled
loz OFF-state output Vo =0V, Vo = Vpp; on-chip - 0.5 10 nA
current pull-up/down resistors disabled
V, input voltage Vpp > 2.4V 4] o - 5 Vv
[15]
Vop =0V - 3.6 Vv
Vo output voltage output active - Vpp \Y,
ViH HIGH-level input 0.7Vpp |- - \%
voltage
ViL LOW:-level input voltage - - 0.3 Vpp \%
Vhys hysteresis voltage 0.05Vpp |- - \%

LPC11U6x
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Vbb
loL
Ipd
i +
pin PIO0_n
lonH
Ipu
pin PIO0_n -
aaa-010819
Fig 13. Pin input/output current measurement
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8 aaa-010027
Ipp
(mA) .
48 MHz
6
36 MHz
4
24 MHz
2 12 MHz
[
6 MHZ
1 MHz
o ‘
-40 -10 20 50 80 110

temperature (°C)

Conditions: Vpp = 3.3 V; active mode entered executing code While(1){} from flash; all
peripherals disabled in the SYSAHBCLKCTRL register (SYSAHBCLKCTRL = Ox1F; all peripheral
clocks disabled; internal pull-up resistors disabled; BOD disabled; low-current mode.

1 MHz to 6 MHz: IRC enabled; PLL disabled.
12 MHz: IRC enabled; PLL disabled.
24 MHz to 50 MHz: IRC disabled; PLL enabled; sysosc enabled.

Fig 15. Active mode: Typical supply current Ipp versus temperature

4 aaa-010028
1 MHz
(mA)
48 MHz
3
36 MHz
2
24 MHz
1 1‘2 MHz
§ MHz
1 MHz
0 ‘
-40 -10 20 50 80 . 110
(°C)

Conditions: Vpp = 3.3 V; sleep mode entered from flash; all peripherals disabled in the
SYSAHBCLKCTRL register (SYSAHBCLKCTRL = 0x1F) all peripheral clocks disabled; internal
pull-up resistors disabled; BOD disabled; low-current mode.

1 MHz to 6 MHz: IRC enabled; PLL disabled.
12 MHz: IRC enabled; PLL disabled.
24 MHz to 48 MHz: IRC disabled; PLL enabled; sysosc enabled.

Fig 16. Sleep mode: Typical supply current Ipp versus temperature for different system
clock frequencies
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Conditions: BOD disabled; all oscillators and analog blocks disabled

Fig 17. Deep-sleep mode: Typical supply current Ipp versus temperature for different
supply voltages Vpp
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-40 -10 20 50 80 110
T(°C)

Conditions: BOD disabled; all oscillators and analog blocks disabled; Vpp = 2.4 V to 3.6 V.

Fig 18. Power-down mode: Typical supply current Ipp versus temperature for different
supply voltages Vpp
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Table 9.  Power consumption for individual analog and digital blocks ...continued

Peripheral Typical supply current in mA Notes
n/a 12 MHz 48 MHz

RTC - 0.02 0.10 -

WWDT - 0.05 0.17 Main clock selected as clock source for the
WDT.

12C0 - 0.05 0.22 -

12C1 - 0.05 0.18 -

SSPO - 0.15 0.59 -

SSP1 - 0.15 0.58 -

USARTO - 0.31 1.19 -

USART1 - 0.12 0.50 -

USART2 - 0.13 0.49 -

USART3 + USART4 - 0.21 0.81 -

USB - 0.43 0.72 Register interface disabled in
SYSAHBCLKCTRL.

USB PHY 0.54 - -

ADCO - 2.15 2.68 Register interface disabled in
SYSAHBCLKCTRL and analog block disabled
in PDRUNCEFG registers. Power consumption
measured while the ADC is sampling a single
channel with an ADC clock of 12 MHz or
48 MHz.

Temperature sensor 0.18 - - -

DMA - 0.28 11 -

CRC - 0.04 0.14 -
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11.4 Electrical pin characteristics

- 4 -
24 aaa-00938 33 aaa-009385

VoH VoH
V) (%)
23 3.2
4 V/-40 °C 3.3V/-40 °C
4 V25 °C 3.3V/25 °C

\\ s TN\ e

21 \ 3 \\\

A\ . N\
N

AN . \
AN AN

0 10 2 0 40 0 10 20 3 0 50
loH (MA) loH (MmA)
Conditions: Vpp = 2.4 V; ON pin PIO0_7 and PIO1_31. Conditions: Vpp = 3.3 V; ON pin PIO0_7 and PIO1_31.
Fig 23. High-drive output: Typical HIGH-level output voltage Von versus HIGH-level output current Igy
aaa-009382 aaa-009383
loL %0 2.4 V/-40 °C oL %0 3.3V/-40°C
2.4V/25°C__| 33Vi25°C y
(mA) 2.4V/90 °C (mA) 33V/90°C //
40 2.4V/105 °C 40 3.3V/105°C // /
%/‘ %&/ -
30 7/ 30 /A//
7 y
10 // 10 7
0 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6
VoL (V) VoL (V)
Conditions: Vpp = 2.4 V; on pins PIO0_4 and PIO0_5. Conditions: Vpp = 3.3 V; on pins PIO0_4 and PIO0_5.
Fig 24. 12C-bus pins (high current sink): Typical LOW-level output current Io, versus LOW-level output voltage
VoL
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[2] Typical ratings are not guaranteed. The values listed are for room temperature (25 °C), hominal supply
voltages.

I Tey(clk) |

aaa-004648

Fig 29. External clock timing (with an amplitude of at least Vjrus) = 200 mV)

12.3 Internal oscillators

Table 13. Dynamic characteristics: IRC
Tambp = 40 T to +105 T; 2.7 V <Vpp <3.6 VLI,

‘Symbol ‘Parameter Conditions Min 'Typ@ Max ‘Unit
fosc(ro) internal RC —25°C<Taymp<+85°C [12-1% 12 12+1% MHz

oscillator frequency | _4goc < T, <-25°C |12-2% 12 12+1% MHz
85°C<Tamp<105°C |12-15% 12 12+15% MHz

[1] Parameters are valid over operating temperature range unless otherwise specified.

[2] Typical ratings are not guaranteed. The values listed are for room temperature (25 °C), nhominal supply
voltages.

aaa-010023

1215

f 3.6V
(MHz) 33V
3.0V
2.7V

12.08

12

11.93

11.85
-40 -10 20 50 80 110
temperature (°C)

Conditions: Frequency values are typical values. 12 MHz + 1 % accuracy is guaranteed for
2.7V <Vpp £3.6 Vand Tymp =25 °C to +85 °C. Variations between parts may cause the IRC to
fall outside the 12 MHz + 1 % accuracy specification for voltages below 2.7 V.

Fig 30. Typical Internal RC oscillator frequency versus temperature
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Dynamic characteristic: 12C-bus pins[2l ...continued

Tamb = —40 T to +105 C.[2]

Symbol Parameter Conditions Min Max Unit

tHD:DAT data hold time [BlI48] | Standard-mode 0 - us
Fast-mode 0 - us
Fast-mode Plus; on |0 - us
pins PIO0_4 and
PIO0_5

tsu:paT data set-up [1[20] Standard-mode 250 - ns

time Fast-mode 100 - ns

Fast-mode Plus; on |50 - ns
pins PIO0_4 and
PIO0_5

(1]
(2]
(3]

(4]

(5]

(6]

(7]

(8]

El

(10]

See the 12C-bus specification UM10204 for details.
Parameters are valid over operating temperature range unless otherwise specified.

tup:paT is the data hold time that is measured from the falling edge of SCL; applies to data in transmission
and the acknowledge.

A device must internally provide a hold time of at least 300 ns for the SDA signal (with respect to the
V4(min) of the SCL signal) to bridge the undefined region of the falling edge of SCL.

Cy, = total capacitance of one bus line in pF.

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;.

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.

The maximum typ.pat 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 OF typ:ack by a transition time (see UM10204). 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.

tsu:par 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.

A Fast-mode 12C-bus device can be used in a Standard-mode 12C-bus system but the requirement
tsu:paT = 250 ns must then be met. This will automatically be the case if the device does not stretch the
LOW period of the SCL signal. If such a device does stretch the LOW period of the SCL signal, it must
output the next data bit to the SDA line tymax) + tsu;pat = 1000 + 250 = 1250 ns (according to the
Standard-mode 12C-bus specification) before the SCL line is released. Also the acknowledge timing must
meet this set-up time.
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ADC R1=0.25kQ...2.5kQ

ADCn_0
G
Rsw =50..25Q ; ©
_" . ADCn_[1:11]

CpAc
Cio

-

DAC

aaa-011748
Fig 36. ADC input impedance
Table 23. Temperature sensor static and dynamic characteristics
Vppa=2.4V1t03.6V
Symbol |Parameter Conditions ‘Min ‘Typ Max Unit
DTsen sensor Tamp =-40°Cto+105°C [ - 15 - °C
temperature
accuracy
E. linearity error Tambp =-40 °C to +105 °C - +4 - °C
tspu) power-up to 99% of temperature @ - 14 - us
settling time sensor output value

[1] Absolute temperature accuracy.
[2] Typical values are derived from nominal simulation (Vppa = 3.3 V; Tamp = 27 °C; nominal process models).

Table 24. Temperature sensor Linear-Least-Square (LLS) fit parameters
Vppa=2.4V1t03.6V

Fit parameter Range Min Typ Max Unit
LLS slope Tamb =40 °C to +105 °C - -2.36 - mV/°C
LLS intercept Tamp = —40 °C to +105°C - 606 - mvV
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Vppa = 3.3 V; measured on a typical silicon sample.
Fig 37. Typical LLS fit of the temperature sensor output voltage
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Fig 44.

LPC11U6x
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V
SS =] FJ
C4 =

1 RTCXOUT T T baND
DGND
. Note 3
Vssa Vpp (2 to 5 pins) 33V
0.1 uF -L l 0.01 pF
A%
AGND LPC11U6x
PIO0_1 DGND Note 4
_ — | VbDA
ISP select pins 33V
PIO0_3 _L j_
0.1 uF 10 uF
Note 7 TTT
ADC_0 L
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|_.
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AGND AGND

VBAT Note 5
l 3.3V
I 0.1 uF

AGND «——"""—— DGND DGND
aaa-013306

See Section 14.4 “XTAL input and crystal oscillator component selection” for the values of C1 and C2.

See Section 14.6 “RTC oscillator component selection” for the values of C3 and C4.

Position the decoupling capacitors of 0.1 yF and 0.01 pF as close as possible to the Vpp pin. Add one set of decoupling
capacitors to each Vpp pin.

Position the decoupling capacitors of 0.1 yF as close as possible to the VREFN and Vppa pins. The 10 yF bypass capacitor
filters the power line. Tie Vppa and VREFP to Vpp if the ADC is not used. Tie VREFN to Vsg if ADC is not used.

Position the decoupling capacitor of 0.1 pyF as close as possible to the VBAT pin. Tie VBAT to Vpp if not used.
Uses the ARM 10-pin interface for SWD.

When measuring signals of low frequency, use a low-pass filter to remove noise and to improve ADC performance. Also see
Ref. 3.

Power, clock, and debug connections
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