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NXP Semiconductors LPC1315/16/17/45/46/47

32-bit ARM Cortex-M3 microcontroller

B Debug options:
€ Standard JTAG test interface for BSDL.
@ Serial Wire Debug.
@ Support for ETM ARM Cortex-M3 debug time stamping.
B Digital peripherals:
@ Up to 51 General Purpose I/O (GPIO) pins with configurable pull-up/pull-down

resistors, repeater mode, input inverter, and pseudo open-drain mode. Eight pins
support programmable glitch filter.

€ Up to 8 GPIO pins can be selected as edge and level sensitive interrupt sources.

€ Two GPIO grouped interrupt modules enable an interrupt based on a
programmable pattern of input states of a group of GPIO pins.

@ High-current source output driver (20 mA) on one pin (PO_7).
@ High-current sink driver (20 mA) on true open-drain pins (PO_4 and P0_5).

@ Four general purpose counter/timers with a total of up to 8 capture inputs and 13
match outputs.

@ Programmable Windowed WatchDog Timer (WWDT) with a internal low-power
WatchDog Oscillator (WDO).

@ Repetitive Interrupt Timer (RI Timer).
B Analog peripherals:

€ 12-bit ADC with eight input channels and sampling rates of up to 500 kSamples/s.
B Serial interfaces:

€ USB 2.0 full-speed device controller (LPC1345/46/47) with on-chip ROM-based
USB driver library.

@ USART with fractional baud rate generation, internal FIFO, a full modem control
handshake interface, and support for RS-485/9-bit mode and synchronous mode.
USART supports an asynchronous smart card interface (ISO 7816-3).

€ Two SSP controllers with FIFO and multi-protocol capabilities.

@ 12C-bus interface supporting the full 12C-bus specification and Fast-mode Plus with
a data rate of up to 1 Mbit/s with multiple address recognition and monitor mode.

B Clock generation:

@ Crystal Oscillator with an operating range of 1 MHz to 25 MHz (system oscillator)
with failure detector.

€ 12 MHz high-frequency Internal RC oscillator (IRC) trimmed to 1 % accuracy over
the entire voltage and temperature range. The IRC can optionally be used as a
system clock.

@ Internal low-power, low-frequency WatchDog Oscillator (WDO) with programmable
frequency output.

@ PLL allows CPU operation up to the maximum CPU rate with the system oscillator
or the IRC as clock sources.

@ A second, dedicated PLL is provided for USB (LPC1345/46/47).

@ Clock output function with divider that can reflect the crystal oscillator, the main
clock, the IRC, or the watchdog oscillator.

B Power control:

@ Four reduced power modes: Sleep, Deep-sleep, Power-down, and Deep
power-down.

@ Power profiles residing in boot ROM allow optimized performance and minimized
power consumption for any given application through one simple function call.

LPC1315_16_17_45_46_47 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.

Product data sheet Rev. 3 — 20 September 2012 2 of 77




NXP Semiconductors

LPC1315/16/17/45/46/47

32-bit ARM Cortex-M3 microcontroller

Table 3. Pin description (LPC1315/16/17 - no USB)
Symbol Em| Description
- =
569 & &
- - I o -
SWCLK/PIO0_10/SCKO0/ 38 29 19 Bl [;PU I SWCLK — Serial wire clock and test clock TCK for JTAG
CT16B0_MAT2 interface.
- 1/0 PIO0_10 — General purpose digital input/output pin.
- o] SCKO — Serial clock for SSPO.
- (0] CT16B0_MAT2 — Match output 2 for 16-bit timer 0.
TDI/PIO0_11/ADO0/ 42 32 21 B ;pPU | TDI — Test Data In for JTAG interface.
CT32B0_MAT3 - 1/0 PIO0_11 — General purpose digital input/output pin.
- | ADO — A/D converter, input 0.
- (0] CT32B0_MAT3 — Match output 3 for 32-bit timer 0.
TMS/PIO0_12/AD1/ 44 33 22 B |;pPU | TMS — Test Mode Select for JTAG interface.
CT32B1_CAPO - 1/0 PIO_12 — General purpose digital input/output pin.
- | AD1 — A/D converter, input 1.
- | CT32B1_CAPO — Capture input 0 for 32-bit timer 1.
TDO/PIO0_13/AD2/ 45 34 23 6B |;PU O TDO — Test Data Out for JTAG interface.
CT32B1_MATO - 1/0 PIO0_13 — General purpose digital input/output pin.
- | AD2 — A/D converter, input 2.
- (0] CT32B1_MATO — Match output O for 32-bit timer 1.
TRST/PIO0_14/AD3/ 46 35 24 [ :pU | TRST — Test Reset for JTAG interface.
CT32B1_MAT1 - 1/0 PIO0_14 — General purpose digital input/output pin.
- | AD3 — A/D converter, input 3.
- (0] CT32B1_MAT1 — Match output 1 for 32-bit timer 1.
SWDIO/PIO0_15/AD4/ 52 39 25 6B |;PU /O SWDIO — Serial wire debug input/output.
CT32B1_MAT2 - 1/0 PIO0_15 — General purpose digital input/output pin.
- | AD4 — A/D converter, input 4.
- (0] CT32B1_MAT2 — Match output 2 for 32-bit timer 1.
P1O0_16/AD5/ 53 40 26 [ |;PU IO PIO0_16 — General purpose digital input/output pin.
CT32B1_MAT3/WAKEUP - | AD5 — A/D converter, input 5.
- (0] CT32B1_MAT3 — Match output 3 for 32-bit timer 1.
- | WAKEUP — Deep power-down mode wake-up pin with
20 ns glitch filter. This pin must be pulled HIGH externally
to enter Deep power-down mode and pulled LOW to exit
Deep power-down mode. A LOW-going pulse as short as
50 ns wakes up the part.
PIOO_l?/ﬁ/ 60 45 30 Bl IPU IO PIO0_17 — General purpose digital input/output pin.
CT32B0_CAPO/SCLK - (0] RTS — Request To Send output for USART.
- | CT32B0_CAPO — Capture input 0 for 32-bit timer O.
- 1/0 SCLK — Serial clock input/output for USART in

LPC1315_16_17_45_46_47
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32-bit ARM Cortex-M3 microcontroller

Table 3. Pin description (LPC1315/16/17 - no USB)
Symbol Em| Description
- =
569 & &
- - I o -

P101_25/CT32B0_MAT1 2 1 - Bl ,PU IO PIO1_25 — General purpose digital input/output pin.

- (@) CT32B0_MAT1 — Match output 1 for 32-bit timer 0.

P101_26/CT32B0_MAT2/ 14 11 - Bl ,PU IO PIO1_26 — General purpose digital input/output pin.

RXD - O  CT32B0_MAT2 — Match output 2 for 32-bit timer 0.

- | RXD — Receiver input for USART.

PIO1_27/CT32B0_MAT3/ 15 12 - Bl 1;PU 1O PIO1_27 — General purpose digital input/output pin.

TXD ; O  CT32B0_MAT3 — Match output 3 for 32-bit timer 0.

- O TXD — Transmitter output for USART.

P101_28/CT32B0_CAPO/ 31 24 - Bl ,PU IO PIO1_28 — General purpose digital input/output pin.

SCLK - [ CT32B0_CAPO — Capture input O for 32-bit timer 0.

- 110 SCLK — Serial clock input/output for USART in
synchronous mode.

P101_29/SCKO0/ 41 31 - Bl ,PU IO PIO1_29 — General purpose digital input/output pin.

CT32B0_CAP1 - I/0 SCKO — Serial clock for SSPO.

- | CT32B0_CAP1 — Capture input 1 for 32-bit timer O.

PIO1_31 - 25 - Bl 1;PU 1O PIO1_31 — General purpose digital input/output pin.

n.c. 25 19 - - - Not connected.

n.c. 26 20 - - - Not connected.

XTALIN 8 6 4 B - - Input to the oscillator circuit and internal clock generator
circuits. Input voltage must not exceed 1.8 V.

XTALOUT 9 7 5 B - - Output from the oscillator amplifier.

Vbpa 59 - - - - Analog 3.3 V pad supply voltage: This should be
nominally the same voltage as Vpp but should be isolated
to minimize noise and error. This voltage is used to power
the ADC. This pin should be tied to 3.3 V if the ADC is not
used.

VREFN 48 - - - - ADC negative reference voltage: This should be

LPC1315_16_17_45_46_47

All information provided in this document is subject to legal disclaimers.

nominally the same voltage as Vsg but should be isolated
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Table 4.  Pin description (LPC1345/46/47 - with USB)
Symbol =
[}
@ IS
2 % Z =
L oL O O
o o 2 Q
- - I o
RESET/PIO0_O 4 3 2 @ pU
PIO0_1/CLKOUT/ 5 4 3 B pU
CT32B0_MAT2/
USB_FTOGGLE
PIO0_2/SSELO0/ 13 10 8 B |;PU
CT16B0_CAPO
PIO0_3/USB_VBUS 19 14 9 B ;pPU
PIO0_4/SCL 20 15 10 M A
PIO0_5/SDA 21 16 11 M A
PIO0_6/USB_CONNECT/ 29 22 15 Bl [|;pU
SCKO _
PIO0_7/CTS 30 23 16 B [;pPU
PIO0_8/MISO0/ 36 27 17 Bl |;pU

CT16B0_MATO

LPC1315_16_17_45_46_47

Type

110
/0

/0
I/0

I/0

I/0

I/0

I/0

I/0

/0

110
/0

/0
I/0
(0]
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32-bit ARM Cortex-M3 microcontroller

Description

RESET — External reset input with 20 ns glitch filter. A
LOW-going pulse as short as 50 ns on this pin resets the
device, causing I/O ports and peripherals to take on their
default states, and processor execution to begin at
address 0. This pin also serves as the debug select input.
LOW level selects the JTAG boundary scan. HIGH level
selects the ARM SWD debug mode.

PIO0_0 — General purpose digital input/output pin.

PIO0_1 — General purpose digital input/output pin. A
LOW level on this pin during reset starts the ISP
command handler or the USB device enumeration.

CLKOUT — Clockout pin.

CT32B0_MAT2 — Match output 2 for 32-bit timer 0.
USB_FTOGGLE — USB 1 ms Start-of-Frame signal.
PIO0_2 — General purpose digital input/output pin.
SSELO — Slave select for SSPO.

CT16B0_CAPO — Capture input O for 16-bit timer O.

P100_3 — General purpose digital input/output pin. A
LOW level on this pin during reset starts the ISP
command handler. A HIGH level during reset starts the
USB device enumeration.

USB_VBUS — Monitors the presence of USB bus power.

PI0O0_4 — General purpose digital input/output pin
(open-drain).

SCL — I2C-bus clock input/output (open-drain).
High-current sink only if 12C Fast-mode Plus is selected in
the 1/O configuration register.

PIO0_5 — General purpose digital input/output pin
(open-drain).

SDA — I12C-bus data input/output (open-drain).
High-current sink only if 12C Fast-mode Plus is selected in
the I/O configuration register.

PIO0_6 — General purpose digital input/output pin.

USB_CONNECT — Signal used to switch an external
1.5 kQ resistor under software control. Used with the
SoftConnect USB feature.

SCKO — Serial clock for SSPO.

PIO0_7 — General purpose digital input/output pin
(high-current output driver).

CTS — Clear To Send input for USART.

P100_8 — General purpose digital input/output pin.
MISOO0 — Master In Slave Out for SSPO.
CT16B0_MATO — Match output O for 16-bit timer O.

© NXP B.V. 2012. All rights reserved.

Product data sheet

Rev. 3 — 20 September 2012

18 of 77



NXP Semiconductors LPC1315/16/17/45/46/47

32-bit ARM Cortex-M3 microcontroller

LPC1315/16/17/45/46/47

4GB l l OXFFFF FFFF
3 reserved ENS
0xE010 0000
rivate peripheral bus
P perie 0xE000 0000
reserved
APB peripherals 0x4008 0000
X
0x5000 4000 26 - 31 reserved 0x4006 8000
GPIO : RITi
0x5000 0000 2, mer 0x4006 4000
241 GPIO GROUP1 interrupt 0x4006 0000
reserved : 23} GPIO GROUPQ interrupt | o 100 oo
0x4008 4000 ” : e
UsB : 0x4005 8000
0x4008 0000 20 - 21 reserved
APB peripherals Pl | r 0x4004 C000
1GB 0x4000 0000 | 19%  GPIO pin interrupt
: reserved AN i L 0x4004 C000
~ 0x2000 4800 ' 181 system control 0x4004 8000
2 kB USB SRAM (LPC134x) 0x2000 4000 : P {OCON 014004 4000
reserved , 1 E SSPO
0x2000 0800 : 12 + flash/EEPROM controller 0x4004 0000
05GB 2kB SRAM1 (LPC1317/47) 0x2000 0000 — 0x4003 C000
- : PMU 0x4003 8000
reserved
10 - 13 reserved
0x1FFF 4000
16 kB boot ROM . 0x4002 8000
Ox1FFF 0000 9 ! reserved 0x4002 4000
8 . reserved 0x4002 0000
reserved T
7 ADC 0x4001 CO00
6 : 32-bit counter/timer 1 0x4001 8000
0x1000 2000 5 1+ 32-bit counter/timer 0 |4,4001 4000
8 kB SRAMO 0x1000 0000 4 T16-bitcounterftimer 1 |ox4001 0000
3 E 16-bit counter/timer 0 0x4000 C000
reserved s 2 | USART/SMART CARD |0x4000 8000
0x0001 0000 . WWDT
1. 0x4000 4000
64 kB on-chip flash (LPC1317/47) T > X
0x0000 C000 0 1“C-bus 0x4000 0000
48 kB on-chip flash (LPC1316/46)
0x0000 8000 0x0000 00CO
32 KB on-chip flash (LPC1315/45), active interrupt vectors | 40000 0000
0GB 0x0000 0000

002aag562

Fig 8. LPC1315/16/17/45/46/47 memory map

7.6 Nested Vectored Interrupt Controller (NVIC)

The Nested Vectored Interrupt Controller (NVIC) is an integral part of the Cortex-M3. The
tight coupling to the CPU allows for low interrupt latency and efficient processing of late
arriving interrupts.

7.6.1 Features

* Controls system exceptions and peripheral interrupts.
* Inthe LPC1315/16/17/45/46/47, the NVIC supports up to 32 vectored interrupts.
* Eight programmable interrupt priority levels with hardware priority level masking.
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7.10.1

7.11

7.11.1

7.12

LPC1315_16_17_45_46_47

32-bit ARM Cortex-M3 microcontroller

The USART includes full modem control, support for synchronous mode, and a smart
card interface. The RS-485/9-bit mode allows both software address detection and
automatic address detection using 9-bit mode.

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

Features

* Maximum USART data bit rate of 3.125 Mbit/s.

* 16-byte receive and transmit FIFOs.

¢ Register locations conform to 16C550 industry standard.
* Receiver FIFO trigger points at 1 B, 4 B, 8 B, and 14 B.

¢ Built-in fractional baud rate generator covering wide range of baud rates without a
need for external crystals of particular values.

* Fractional divider for baud rate control, auto baud capabilities and FIFO control
mechanism that enables software flow control implementation.

¢ Support for RS-485/9-bit mode.

¢ Support for modem control.

* Support for synchronous mode.

* Includes smart card interface (ISO 7816-3).

SSP serial I/O controller

The SSP controllers are capable of operation on a SSP, 4-wire SSI, or Microwire bus. It
can interact with multiple masters and slaves on the bus. Only a single master and a
single slave can communicate on the bus during a given data transfer. The SSP supports
full duplex transfers, with frames of 4 bits to 16 bits of data flowing from the master to the
slave and from the slave to the master. In practice, often only one of these data flows
carries meaningful data.

Features

* Maximum SSP speed of 25 Mbit/s (master) or 4.17 Mbit/s (slave) (in SSP mode)

¢ Compatible with Motorola SPI, 4-wire Texas Instruments SSI, and National
Semiconductor Microwire buses

¢ Synchronous serial communication

* Master or slave operation

¢ 8-frame FIFOs for both transmit and receive
* 4-bit to 16-bit frame

12C-bus serial 1/0 controller

The LPC1315/16/17/45/46/47 contain one 12C-bus controller.

The 12C-bus is bidirectional for inter-IC control using only two wires: a Serial Clock line
(SCL) and a Serial Data line (SDA). Each device is recognized by a unique address and

can operate as either a receiver-only device (e.g., an LCD driver) or a transmitter with the
capability to both receive and send information (such as memory). Transmitters and/or

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2012. All rights reserved.
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7.14.1

7.15

7.15.1

7.16

7.17

LPC1315_16_17_45_46_47

32-bit ARM Cortex-M3 microcontroller

Features

* A 32-bit/16-bit timer/counter with a programmable 32-bit/16-bit prescaler.
¢ Counter or timer operation.

* One capture channel per timer, that can take a snapshot of the timer value when an
input signal transitions. A capture event may also generate an interrupt.

* Four match registers per timer that allow:
— Continuous operation with optional interrupt generation on match.
— Stop timer on match with optional interrupt generation.
— Reset timer on match with optional interrupt generation.

¢ Up to four external outputs corresponding to match registers, with the following
capabilities:

— Set LOW on match.
— Set HIGH on match.
— Toggle on match.

— Do nothing on match.

* The timer and prescaler may be configured to be cleared on a designated capture
event. This feature permits easy pulse-width measurement by clearing the timer on
the leading edge of an input pulse and capturing the timer value on the trailing edge.

Repetitive Interrupt (RI) timer

The repetitive interrupt timer provides a free-running 48-bit counter which is compared to
a selectable value, generating an interrupt when a match occurs. Any bits of the
timer/compare can be masked such that they do not contribute to the match detection.
The repetitive interrupt timer can be used to create an interrupt that repeats at
predetermined intervals.

Features
* 48-bit counter running from the main clock. Counter can be free-running or can be
reset when an RIT interrupt is generated.
* 48-bit compare value.

* 48-bit compare mask. An interrupt is generated when the counter value equals the
compare value, after masking. This allows for combinations not possible with a simple
compare.

¢ Support for ETM timestamp generator.

System tick timer

The ARM Cortex-M3 includes a system tick timer (SYSTICK) that is intended to generate
a dedicated SYSTICK exception at a fixed time interval (typically 10 ms).

Windowed WatchDog Timer (WWDT)

The purpose of the watchdog is to reset the controller if software fails to periodically
service it within a programmable time window.
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32-bit ARM Cortex-M3 microcontroller
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The USB clock divider is available on parts LPC1345/46/47 only.
Fig 9. LPC1315/16/17/45/46/47 clocking generation block diagram

7.18.1.1 Internal RC oscillator

The IRC may be used as the clock source for the WDT, and/or as the clock that drives the
system PLL and subsequently the CPU. The nominal IRC frequency is 12 MHz. The IRC
is trimmed to 1 % accuracy over the entire voltage and temperature range.
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7.18.6.3

32-bit ARM Cortex-M3 microcontroller

Code security (Code Read Protection - CRP)

This feature of the LPC1315/16/17/45/46/47 allows user to enable different levels of
security in the system so that access to the on-chip flash and use of the Serial Wire
Debugger (SWD) and In-System Programming (ISP) can be restricted. When needed,
CRP is invoked by programming a specific pattern into a dedicated flash location. IAP
commands are not affected by the CRP.

In addition, ISP entry via the PIO0_1 pin can be disabled without enabling CRP. For
details see the LPC1315/16/17/45/46/47 user manual.

There are three levels of Code Read Protection:

1. CRP1 disables access to the chip via the SWD and allows partial flash update
(excluding flash sector 0) using a limited set of the ISP commands. This mode is
useful when CRP is required and flash field updates are needed but all sectors can
not be erased.

2. CRP2 disables access to the chip via the SWD and only allows full flash erase and
update using a reduced set of the ISP commands.

3. Running an application with level CRP3 selected fully disables any access to the chip
via the SWD pins and the ISP. This mode effectively disables ISP override using
PI10O0_1 pin, too. It is up to the user’s application to provide (if needed) flash update
mechanism using IAP calls or call reinvoke ISP command to enable flash update via
the USART.

CAUTION

A\

If level three Code Read Protection (CRP3) is selected, no future factory testing can be
performed on the device.

7.18.6.4

7.18.6.5

7.18.6.6

7.19

LPC1315_16_17_45_46_47

In addition to the three CRP levels, sampling of pin PIOQ_1 for valid user code can be
disabled. For details see the LPC1315/16/17/45/46/47 user manual.

APB interface

The APB peripherals are located on one APB bus.

AHBLite

The AHBLIte connects the CPU bus of the ARM Cortex-M3 to the flash memory, the main
static RAM, and the ROM.

External interrupt inputs

All GPIO pins can be level or edge sensitive interrupt inputs.

Emulation and debugging

Debug functions are integrated into the ARM Cortex-M3. Serial wire debug functions are
supported in addition to a standard JTAG boundary scan. The ARM Cortex-MO0 is
configured to support up to four breakpoints and two watch points.
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32-bit ARM Cortex-M3 microcontroller

36 002aae992
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3.2 \ 25°C

—40 °C
28 \\&N
2.4 AN \
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2 NN
0 8 16 24

loH (MA)

Conditions: Vpp = 3.3 V; standard port pins.
Fig 19. Typical HIGH-level output voltage Vou versus HIGH-level output source current
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Conditions: Vpp = 3.3 V; standard port pins.
Fig 20. Typical pull-up current Iy, versus input voltage V|
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32-bit ARM Cortex-M3 microcontroller

Tey(clk)

002aaa907

Fig 22. External clock timing (with an amplitude of at least Vjrms) = 200 mV)
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10.4 1/O pins
Table 14. Dynamic characteristics: /0 pins[ll
Tamp = 40 Cto+85 T;3.0V <Vpp <3.6 V.
Symbol Parameter Conditions Min Typ Max Unit
t rise time pin configured as output 3.0 - 5.0 ns
t fall time pin configured as output 25 - 5.0 ns
[1] Applies to standard port pins and RESET pin.
10.5 I12C-bus
Table 15. Dynamic characteristic: 12C-bus pins[i
Tamb = —40 T to +85 <T.[2
Symbol Parameter Conditions Min Max Unit
fscL SCL clock Standard-mode 0 100 kHz
frequency Fast-mode 0 400 kHz
Fast-mode Plus 0 1 MHz
t fall time [4l[5]i61[7] of both SDA and SCL - 300 ns
signals
Standard-mode
Fast-mode 20+ 0.1 x Cp 300 ns
Fast-mode Plus - 120 ns
tLow LOW period of the Standard-mode 4.7 - us
SCL clock Fast-mode 1.3 - us
Fast-mode Plus 0.5 - us
tHiIGH HIGH period of the Standard-mode 4.0 - us
SCL clock Fast-mode 0.6 - us
Fast-mode Plus 0.26 - us
tHD:DAT data hold time [314118] Standard-mode 0 - us
Fast-mode 0 - us
Fast-mode Plus 0 - us
tsu:pAT data set-up time [91[20] Standard-mode 250 - ns
Fast-mode 100 - ns
Fast-mode Plus 50 - ns

[1] See the 12C-bus specification UM10204 for details.

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

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

[4] A device must internally provide a hold time of at least 300 ns for the SDA signal (with respect to the V,4(min) of the SCL signal) to
bridge the undefined region of the falling edge of SCL.

[5] Cy = total capacitance of one bus line in pF.

[6] 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;.

[7]1 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.
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[8] The maximum typ.par could be 3.45 ps and 0.9 ps for Standard-mode and Fast-mode but must be less than the maximum of typ.par Or
tvp;ack DY 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.

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

[10] A Fast-mode I2C-bus device can be used in a Standard-mode 12C-bus system but the requirement tsy.par = 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;par = 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.

: o tsu;DAT
| ! |
. — | ommmteeea—- Ek
| 1
1
SDA : \ ‘+
! L P A
| 1
1
i ! tHD;DAT
1 1t
| 1
| 1
1
seL i i 70 %
1
i i 30%
| 1
1
| tLow — ™
1
1
002aaf425
Fig 24. 12C-bus pins clock timing
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Table 18. Recommended values for Cx1/Cx, in oscillation mode (crystal and external
components parameters) low frequency mode

Fundamental oscillation  Crystal load Maximum crystal External load
frequency Fosc capacitance C, series resistance Rg capacitors Cxy, Cxo
5 MHz - 10 MHz 10 pF <300 Q 18 pF, 18 pF

20 pF <200 Q 39 pF, 39 pF

30 pF <100 Q 57 pF, 57 pF
10 MHz - 15 MHz 10 pF <160 Q 18 pF, 18 pF

20 pF <60Q 39 pF, 39 pF
15 MHz - 20 MHz 10 pF <800 18 pF, 18 pF

Table 19. Recommended values for Cx1/Cx, in oscillation mode (crystal and external
components parameters) high frequency mode

Fundamental oscillation  Crystal load Maximum crystal External load
frequency Fosc capacitance C, series resistance Rg capacitors Cxy, Cxo
15 MHz - 20 MHz 10 pF <180 Q 18 pF, 18 pF

20 pF <100 Q 39 pF, 39 pF
20 MHz - 25 MHz 10 pF <160 Q 18 pF, 18 pF

20 pF <80Q 39 pF, 39 pF

XTAL Printed-Circuit Board (PCB) layout guidelines

The crystal should be connected on the PCB as close as possible to the oscillator input
and output pins of the chip. Take care that the load capacitors Cy4, Cyxp, and Cyz in case of
third overtone crystal usage have a common ground plane. The external components
must also be connected to the ground plain. Loops must be made as small as possible in
order to keep the noise coupled in via the PCB as small as possible. Also parasitics
should stay as small as possible. Values of Cy; and Cy, should be chosen smaller
accordingly to the increase in parasitics of the PCB layout.
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LQFP48: plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm SOT313-2
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DIMENSIONS (mm are the original dimensions)

A
UNIT | | AL | Az | Ag | by | ¢ DO | EM| e | Hp | He | L Lp | v w y |zp®|zg®]| o
0.20 | 1.45 027]018| 71 | 71 9.15 | 9.15 0.75 095|095 | 7°
mm | 16
005|135 | %% {017 |012| 69 | 69 | °° | 885|885 | * |oas| 02 | 02| 01 1 o55| 055 oo

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

OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION

SOT313-2 136E05 MS-026 E} @ 03-02-25

ISSUE DATE

Fig 35. Package outline LQFP48 (SOT313-2)
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LQFP64: plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
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DIMENSIONS (mm are the original dimensions)

A
UNIT | o | AL | A2 | Ag | bp c | DO ED| e Hp | HE | L Lp | v w y |zo®|ze®] o
0.20 | 1.45 0.27 | 0.18 | 10.1 | 10.1 12.15|12.15 0.75 1.45 | 145 | 7°
1.6
mm 005 | 1.35 | %% | 017 | 012 | 99 | 9.9 | % |1185|1185| 1 |o045| 02 |02 O1 1105|105 @°
Note

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

REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION

-00-0+-19-
SOT314-2 136E10 MS-026 = @ 03.02.25

Fig 36. Package outline LQFP64 (SOT314-2)
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Footprint information for reflow soldering of HYQFN33 package
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Fig 37. Reflow soldering of the HVQFN33 package
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15. Abbreviations
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Table 20. Abbreviations

Acronym Description

A/D Analog-to-Digital

ADC Analog-to-Digital Converter

AHB Advanced High-performance Bus
APB Advanced Peripheral Bus

BOD BrownOut Detection

CDC Communication Device Class
ETM Embedded Trace Macrocell
GPIO General Purpose Input/Output
HID Human Interface Device

JTAG Joint Test Action Group

MSC Mass Storage Class

PLL Phase-Locked Loop

RC Resistor-Capacitor

SPI Serial Peripheral Interface

SSi Serial Synchronous Interface
SSP Synchronous Serial Port

TAP Test Access Port

USART Universal Synchronous Asynchronous Receiver/Transmitter
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Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

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

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

18. Contact information

32-bit ARM Cortex-M3 microcontroller

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

17.4 Trademarks

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

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

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

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