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Key Features

This document contains information on a pre-production product. Specifications
and pre-production information herein are subject to change without notice.

Operating characteristics

— Voltage range: 2.7 Vto 5.5V

— Ambient temperature range: -40 °C to 105 °C for
HSRUN mode, -40 °C to 125 °C for RUN mode

Arm™ Cortex-M4F core, 32-bit CPU

— Supports up to 112 MHz frequency (HSRUN) with
1.25 Dhrystone MIPS per MHz

— Arm Core based on the Armv7 Architecture and

Thumb®-2 ISA

Integrated Digital Signal Processor (DSP)

— Configurable Nested Vectored Interrupt Controller

(NVIC)

Single Precision Floating Point Unit (FPU)

Clock interfaces

— 4 - 40 MHz fast external oscillator (SOSC)

— 48 MHz Fast Internal RC oscillator (FIRC)

— 8 MHz Slow Internal RC oscillator (SIRC)

— 128 kHz Low Power Oscillator (LPO)

— Upto 112 MHz (HSRUN) System Phased Lock
Loop (SPLL)

— Up to 50 MHz DC external square wave input clock

— Real Time Counter (RTC)

Power management

— Low-power Arm Cortex-M4F core with excellent
energy efficiency

— Power Management Controller (PMC) with multiple
power modes: HSRUN, RUN, STOP, VLPR, and
VLPS. Note: CSEc (Security) or EEPROM writes/
erase will trigger error flags in HSRUN mode (112
MHz) because this use case is not allowed to
execute simultaneously. The device will need to
switch to RUN mode (80 Mhz) to execute CSEc
(Security) or EEPROM writes/erase.

— Clock gating and low power operation supported on
specific peripherals.
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Memory and memory interfaces

— Up to 2 MB program flash memory with ECC

— 64 KB FlexNVM for data flash memory with ECC
and EEPROM emulation. Note: CSEc (Security) or
EEPROM writes/erase will trigger error flags in
HSRUN mode (112 MHz) because this use case is
not allowed to execute simultaneously. The device
will need to switch to RUN mode (80 MHz) to
execute CSEc (Security) or EEPROM writes/erase.

— Up to 256 KB SRAM with ECC

— Up to 4 KB of FlexRAM for use as SRAM or
EEPROM emulation

— Up to 4 KB Code cache to minimize performance

impact of memory access latencies

QuadSPI with HyperBus™ support

Mixed-signal analog

— Up to two 12-bit Analog-to-Digital Converter
(ADC) with up to 32 channel analog inputs per
module

— One Analog Comparator (CMP) with internal 8-bit
Digital to Analog Converter (DAC)

Debug functionality

— Serial Wire JTAG Debug Port (SWJ-DP) combines
— Debug Watchpoint and Trace (DWT)

— Instrumentation Trace Macrocell (ITM)

Test Port Interface Unit (TPIU)

— Flash Patch and Breakpoint (FPB) Unit

Human-machine interface (HMI)
— Up to 89 GPIO pins with interrupt functionality
— Non-Maskable Interrupt (NMI)
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* Communications interfaces

Up to three Low Power Universal Asynchronous Receiver/Transmitter (LPUART/LIN) modules with DMA support
and low power availability

Up to three Low Power Serial Peripheral Interface (LPSPI) modules with DMA support and low power availability
Up to two Low Power Inter-Integrated Circuit (LPI2C) modules with DMA support and low power availability

— Up to three FlexCAN modules (with optional CAN-FD support)

FlexIO module for emulation of communication protocols and peripherals (UART, 12C, SPI, 125, LIN, PWM, etc).

» Safety and Security

— Cryptographic Services Engine (CSEc) implements a comprehensive set of cryptographic functions as described in the
SHE (Secure Hardware Extension) Functional Specification. Note: CSEc (Security) or EEPROM writes/erase will
trigger error flags in HSRUN mode (112 MHz) because this use case is not allowed to execute simultaneously. The
device will need to switch to RUN mode (80 MHz) to execute CSEc (Security) or EEPROM writes/erase.

— 128-bit Unique Identification (ID) number

— Error-Correcting Code (ECC) on flash and SRAM memories

— System Memory Protection Unit (System MPU)

— Cyclic Redundancy Check (CRC) module

— Internal watchdog (WDOG)

— External Watchdog monitor (EWM) module

* Timing and control
— Up eight independent 16-bit FlexTimers (FTM) module, offering up to 64 standard channels (IC/OC/PWM)
One 16-bit Low Power Timer (LPTMR) with flexible wake up control
Two Programmable Delay Blocks (PDB) with flexible trigger system
— One 32-bit Low Power Interrupt Timer (LPIT) with 4 channels
32-bit Real Time Counter (RTC)

* 1/O and package
— 64-pin LQFP, 100-pin LQFP, 100-pin MAPBGA package options

* 16 channel DMA with up to 63 request sources using DMAMUX
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Block diagram

1 Block diagram

The figure below shows a superset high level architecture block diagram of the device.

Other devices within the family have a subset of the features. See Feature comparison for
chip specific values.

MCM
Async
Tra}\,ce TPIU :|—
port

JTAG &
Serial Wire— SWJ-DP

DMA

MUX

eDMA B
~ 5128

System MPU'!

QuadSPI

e [on | [ [ | o e | |

CSEc3

1: On this device, NXP’s system MPU implements the safety mechanisms to prevent masters from
accessing restricted memory regions. This system MPU provides memory protection at the
level of the Crossbar Switch. Each Crossbar master (Core, DMA) can be assigned
different access rights to each protected memory region. The Arm M4 core version in this family

does not integrate the Arm Core MPU, which would concurrently monitor only core-initiated memory Key:
accesses. In this document, the term MPU refers to NXP’s system MPU.
2: For the device-specific sizes, see the "On-chip SRAM sizes" table in the "Memories and Memory Interfaces" Peripherals present
chapter of the MWCT101xS Series Reference Manual. on selected MWCT101xS devices
3: CSEc (Security) or EEPROM writes/erase will trigger error flags in HSRUN mode (112 MHz) because this (CealtiogheatiieiGumparicong

use case is not allowed to execute simultaneously. The device needs to switch to RUN mode (80 MHz) to sectionlinihelki)
execute CSEc (Security) or EEPROM writes/erase.

Figure 1. High-level architecture diagram for the MWCT101xS family
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Feature comparison

2 Feature comparison

The following figure summarizes the memory and package options for the MWCTI101xS
series and demonstrates where this device fits within the overall series. All devices which
share a common package are pin-to-pin compatible.

NOTE
Availability of peripherals depends on the pin availability in a
particular package. For more information see IO Signal
Description Input Multiplexing sheet(s) attached with
Reference Manual.

MWCT101XS Data Sheet, Rev. 5, 05/2024
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Feature comparison

Parameter MWCT1014S MWCT1015S MWCT1016S
Core Arm® Cortex™-M4F
Frequency up to 112 MHz (HSRUN)
|IEEE-754 FPU .
HW security module (CSEc)! o
CRC module 1x
1SO 26262 capable up to ASIL-B
Peripheral speed up to 112 MHz (HSRUN)
Crossbar
g DMA °
§ EWM °
@ | Memory protection unit .
FIRC CMU o
Watchdog 1x
Low power modes .
HSRUN mode! .
Number of I/Os wptosy | up to 89 [ uwtose
Single supply voltage 27-55V
Operating temperature (Tg) Temperature ambient -40 to +105°C / +125°C
Flash 512 KB [ 1MB [ owmBe
Error correction code (ECC) °
System RAM (including FlexRAM) 64 KB [ 128 KB [ 256 KB
? FlexRAM (also available as system RAM) 4 KB
E Cache 4 KB
=
EEPROM emulated by FlexRAM! 4 KB (up to 64 KB D-Flash) See footnote 4
i QuadSPl incl.
External memory interface 5} HyperBus™
Low power interrupt timer 1x
5 FlexTimer (16-bit counter) 8 channels 4x (32) | 6x (48) | 8x (64)
£ | Low power timer (LPTMR) 1x
=
Real time counter (RTC) 1x
Programmable delay block (PDB) 2x
2 Trigger mux (TRGMUX) 1x (64) 1x (73) 1x (81)
'S | 12-bit SAR ADC (1 MSPS each) 2x (16) 2x (24) 2x (32)
< Comparator with 8-bit DAC 1x
Low power UART/LIN
(Supports LIN protocol versions 1.3, 2.0, 2.1, 2.2A and SAE J2602) 3x
S
§ Low power SPI 3x
=
=1
E Low power 12C 1x 2x
o
O [FlexCAN 3x 32 3x
(CAN-FD ISO/CD 11898-1) (1x with FD) (2x with FD) (3x with FD)
FlexIO (8 pins configurable as UART, SPI, 12C, 12S) 1x
SWD, JTAG
Debug & trace SWD, JTAGS (ITM, SWV, SWO) (ITM, SWV,
ﬁ SWO), ETM
~ | Ecosystem NXP S32 Design Studio + GCC + GHS + Lauterbach
(IDE, compiler, debugger)
[} LQFP-64 LQFP-100
g | Packages? LQFP-100 BGA-100 ECSgo0
LEGEND:
o Not implemented
® Available on the device
1 No write or erase access to Flash module, including Security (CSEc) and EEPROM commands, are allowed when
device is running at HSRUN mode (112MHz) or VLPR mode.
2 Option with No CSEc and CAN-FD is also available for MWCT1015S
3 Available when EEEPROM, CSEc and Data Flash are not used. Else only up to 1,984 KB is available for Program Flash.
4 4 KB (up to 512 KB D-Flash as a part of 2M Flash). Up to 64 KB of flash is used as EEPROM backup and the remaining 448 KB
of the last 512 KB block can be used as Data flash or Program flash. See chapter FTFC for details.
5 Only for Boundary Scan Register
6 See Dimensions for package drawing
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4
Ordering parts

3 Ordering parts

3.1 Determining valid orderable parts

To determine the orderable part numbers for this device, go to www.nxp.com and
perform a part number search.

NOTE

Not all part number combinations exist

MWCT101XS Data Sheet, Rev. 5, 05/2024
NXP Semiconductors 7




Ordering parts

3.2 Ordering information

Product status

Product line

Generation
Config

Power Class

Memory Size
Application

Core Platform

Temperature

Package
Features

Includes stack

Tape and Reel

Product status
P: Pre Qualification
M: Fully Qualified

Product line
WCT: Wireless Charging
Technology

Generation
1: 1st product Gen
2: 2nd product Gen

Config
0 = Standard
1 = Premium

MPWCT1 014S FVLHPNR

Power Class
0=5W
1=15W
2=60W

3 =200 W

Memory size (Flash)

4 5 6

M4F | 512K [ 1M | 2M

Application

Blank =Customer
A = Auto/Industr

S =A + AUTOSAR

Core platform
F: Arm Cortex M4F

Temperature
V: -40C to 105C

Figure 3. Ordering information
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Package

Pins | LQFP | BGA

64 LH

100 LL MH

Features
P = No CAN-FD
and CSEc

Includes stack
Blank = No stack
N = NFC

Tape and Reel
R: Tape and Reel
Blank: Tray and Tube

NXP Semiconductors



General
4 General
4.1 Absolute maximum ratings
NOTE
* Functional operating conditions appear in the DC electrical
characteristics. Absolute maximum ratings are stress
ratings only, and functional operation at the maximum
values is not guaranteed. See footnotes in the following
table for specific conditions.
e Stress beyond the listed maximum values may affect device
reliability or cause permanent damage to the device.
 All the limits defined in the datasheet specification must be
honored together and any violation to any one or more will
not guarantee desired operation.
* Unless otherwise specified, all maximum and minimum
values in the datasheet are across process, voltage, and
temperature.
Table 1. Absolute maximum ratings
Symbol Parameter Conditions’ Min Max Unit
Vpp2 2.7 V - 5. 5V input supply voltage — -0.3 583 v
VREFH 3.3V /5.0 V ADC high reference voltage — -0.3 583 \
I.NJPAD_DC_ABS“ Continuous DC input current (positive / — -3 +3 mA
negative) that can be injected into an 1/0
pin
VIN_DC Continuous DC Voltage on any I/O pin — -0.8 5.85 \"
with respect to Vgg
liINnJSUM_DC_ABS Sum of absolute value of injected currents — — 30 mA
on all the pins (Continuous DC limit)
Tramp® ECU supply ramp rate — 0.5 V/min 500 V/ms —
Tramp_mcu’ MCU supply ramp rate — 0.5 V/min 100 V/ms —
Tp8 Ambient temperature — -40 125 °C
Tsta Storage temperature — -55 165 °C
VIN_TRANSIENT Transient overshoot voltage allowed on — — 6.8°9 \Y
I/0 pin beyond ViN_pg limit

—

All voltages are referred to Vgg unless otherwise specified.

2. As Vpp varies between the minimum value and the absolute maximum value the analog characteristics of the I/O and the
ADC will both change. See section I/O parameters and ADC electrical specifications respectively for details.

3. 60 s lifetime — No restrictions i.e. The part can switch.

10 hours lifetime — Device in reset i.e. The part cannot switch.

MWCT101XS Data Sheet, Rev. 5, 05/2024
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General

4. When input pad voltage levels are close to Vpp or Vgg, practically no current injection is possible.

5. While respecting the maximum current injection limit

6. This is the Electronic Control Unit (ECU) supply ramp rate and not directly the MCU ramp rate. Limit applies to both
maximum absolute maximum ramp rate and typical operating conditions.

7. This is the MCU supply ramp rate, and the ramp rate assumes that the HW design guidelines in AN5426 are followed.
Limit applies to both maximum absolute maximum ramp rate and typical operating conditions.

8. T, (Junction temperature)=135 °C. Assumes Tp=125 °C for RUN mode

T, (Junction temperature)=125 °C. Assumes TA=105 °C for HSRUN mode

* Assumes maximum B6JA for 2s2p board. See Thermal characteristics
9. 60 seconds lifetime; device in reset (no outputs enabled/toggling)

4.2 Voltage and current operating requirements
NOTE

Device functionality is guaranteed up to the LVR assert level;
however, electrical performance of 12-bit ADC, CMP with 8-
bit DAC, 10 electrical characteristics, and communication
modules electrical characteristics would be degraded when

voltage drops below 2.7 V
Table 2. Voltage and current operating requirements 1
Symbol Description Min. Max. Unit Notes
Vpp? Supply voltage 2.78 55 \Y 4
Vbb_oFF Voltage allowed to be developed on Vpp 0 0.1 \Y,

pin when it is not powered from any
external power supply source.

Vbpa Analog supply voltage 2.7 5.5 Vv
Vpp — Vppa Vpp-to-Vppa differential voltage -0.1 0.1 \
VREFH ADC reference voltage high 2.7 Vppa + 0.1 Vv
VREFL ADC reference voltage low -0.1 0.1 \Y,
Vobpu Open drain pullup voltage level Vpp Vbp \ 6
Iingpab_pc_op’ | Continuous DC input current (positive / -3 +3 mA
negative) that can be injected into an 1/0
pin
lingsum_pc_op | Continuous total DC input current that can — 30 mA

be injected across all /0 pins such that
there's no degradation in accuracy of
analog modules: ADC and ACMP (See
section Analog Modules)

1. Typical conditions assumes Vpp = Vppa = Vrern = 5 V, temperature = 25 °C and typical silicon process unless otherwise
stated.

2. As Vpp varies between the minimum value and the absolute maximum value the analog characteristics of the 1/0 and the
ADC will both change. See section I/O parameters and ADC electrical specifications respectively for details.

3. MWCT1016S will operate from 2.7 V when executing from internal FIRC. When the PLL is engaged MWCT1016S is
guaranteed to operate from 2.97 V. All other MWCT101xS family devices operate from 2.7 V in all modes.

4. Vpp and Vppa must be shorted to a common source on PCB. The differential voltage between Vpp and Vpp, is for RF-AC
only. Appropriate decoupling capacitors to be used to filter noise on the supplies. See application note AN5032 for
reference supply design for SAR ADC.

MWCT101XS Data Sheet, Rev. 5, 05/2024
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General

5. VRern should always be equal to or less than Vppp + 0.1 V and Vpp + 0.1V
6. Open drain outputs must be pulled to Vpp.
7. When input pad voltage levels are close to Vpp or Vgg, practically no current injection is possible.

4.3 Thermal operating characteristics
Table 3. Thermal operating characteristics for 64-pin LQFP and 100-pin LQFP and MAPBGA

packages
Symbol Parameter Value Unit
Min. Typ. Max.
TA C-Grade Part Ambient temperature under bias -40 — 851 °C
T, c-Grade Part Junction temperature under bias -40 — 1051 °C
TA V-Grade Part Ambient temperature under bias -40 — 105" °C
Ty v-Grade Part Junction temperature under bias -40 — 1251 °C
TA M-Grade Part Ambient temperature under bias -40 — 1252 °C
Ty M-Grade Part Junction temperature under bias -40 — 1352 °C

1. Values mentioned are measured at < 112 MHz in HSRUN mode.
2. Values mentioned are measured at < 80 MHz in RUN mode.

4.4 Power and ground pins

CDEC =
(2]

£ 2
V VDD
DD
v Vooa
Vooa 64 LQFP ®Tg y 100 LQFP Voo 0o
() REFH o
Vegn Package Vs Package Vs [—2
- VRerL =
Vrer/VssalVss
= VSSA/VSS
¢ 3

CDEC

NOTE: Vpp and Vppa must be shorted to a common source on PCB

Figure 4. Pinout decoupling

Table 4. Supplies decoupling capacitors 1, 2

Symbol Description Min. 3 Typ. Max. Unit

Crer 4, 5 ADC reference high decoupling capacitance 70 100 — nF

Table continues on the next page...

MWCT101XS Data Sheet, Rev. 5, 05/2024
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General

Table 4. Supplies decoupling capacitors 1, 2 (continued)

Symbol Description Min. 3 Typ. Max. Unit

Cpoec®, 8,7 Recommended decoupling capacitance 70 100 — nF

1. Vpp and Vppa must be shorted to a common source on PCB. The differential voltage between Vpp and Vppy is for RF-AC
only. Appropriate decoupling capacitors to be used to filter noise on the supplies. See application note AN5032 for
reference supply design for SAR ADC. All Vgg pins should be connected to common ground at the PCB level.
All decoupling capacitors must be low ESR ceramic capacitors (for example X7R type).
Minimum recommendation is after considering component aging and tolerance.
For improved performance, it is recommended to use 10 pF, 0.1 pF and 1 nF capacitors in parallel.
All decoupling capacitors should be placed as close as possible to the corresponding supply and ground pins.
Contact your local Field Applications Engineer for details on best analog routing practices.
The filtering used for decoupling the device supplies must comply with the following best practices rules:
¢ The protection/decoupling capacitors must be on the path of the trace connected to that component.
* No trace exceeding 1 mm from the protection to the trace or to the ground.
* The protection/decoupling capacitors must be as close as possible to the input pin of the device (maximum 2 mm).
¢ The ground of the protection is connected as short as possible to the ground plane under the integrated circuit.

Noakrwd

X] VDDA
X vssA
X] VREFH
X] VREFL

] vbD

Yy
Vosc = 3.3 V nominal
Y YYYVY XYY
y FIRC
SOSC SIRC ADC CMP
SPLL
A
VCORE = 1.2 V/1.4 V nominal A A
VFlash = 3.3 V nominal
PMC Y ¥ Y
P
System RAM ads
Flash TCD RAM LV SOG X GPIO
I/D Cache
EEE RAM

X
(92}
n
>

*Note: VSSA and VSS are shorted at package level

Figure 5. Power diagram

MWCT101XS Data Sheet, Rev. 5, 05/2024
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General
4.5 LVR, LVD and POR operating requirements
Table 5. Vpp supply LVR, LVD and POR operating requirements
Symbol Description Min. Typ. Max. Unit Notes
VpoR Rising and falling Vpp POR detect voltage 1.1 1.6 2.0 \Y
ViR LVR falling threshold (RUN, HSRUN, and 2.50 2.58 2.7 Vv
STOP modes)
VivR HvsT LVR hysteresis — 45 — mV 1
VLVR LP LVR falling threshold (VLPS/VLPR modes) 1.97 2.22 2.44 \'
Vivp Falling low-voltage detect threshold 2.8 2.875 3 \
Vivo, HvsT LVD hysteresis — 50 — mV 1
Vivw Falling low-voltage warning threshold 419 4.305 4.5 \Y
Vivw_HysT LVW hysteresis — 75 — mV 1
Vgg Bandgap voltage reference 0.97 1.00 1.03 \Y

1. Rising threshold is the sum of falling threshold and hysteresis voltage.

4.6 Power mode transition operating behaviors
All specifications in the following table assume this clock configuration:

e RUN Mode:
e Clock source: FIRC
e SYS_CLK/CORE_CLK =48 MHz
e BUS CLK =48 MHz
e FLASH_CLK =24 MHz
e HSRUN Mode:
* Clock source: SPLL
* SYS_CLK/CORE_CLK =112 MHz
e BUS_CLK =56 MHz
e FLASH CLK =28 MHz
* VLPR Mode:
e Clock source: SIRC
* SYS_CLK/CORE_CLK =4 MHz
e BUS_CLK =4 MHz
e FLASH_CLK =1 MHz
* STOP1/STOP2 Mode:
e Clock source: FIRC
* SYS_CLK/CORE_CLK =48 MHz

MWCT101XS Data Sheet, Rev. 5, 05/2024
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A ——
General
e BUS CLK =48 MHz
 FLASH CLK =24 MHz
* VLPS Mode: All clock sources disabled.

Table 6. Power mode transition operating behaviors

Symbol | Description Min. Typ. Max. Unit

tror After a POR event, amount of time from the point Vpp — 325 — ys
reaches 2.7 V to execution of the first instruction
across the operating temperature range of the chip.
VLPS — RUN 8 — 17 ps
STOP1 —» RUN 0.07 0.075 0.08 ps
STOP2 - RUN 0.07 0.075 0.08 ps
VLPR — RUN 19 — 26 ps
VLPR — VLPS 5.1 5.7 6.5 us
VLPS — VLPR 18.8 23 27.75 us
RUN — Compute operation 0.72 0.75 0.77 ys
HSRUN — Compute operation 0.3 0.31 0.35 us
RUN — STOP1 0.35 0.38 0.4 ps
RUN — STOP2 0.2 0.23 0.25 ps
RUN — VLPS 0.3 0.35 0.4 ps
RUN — VLPR 3.5 3.8 5 ps
VLPS — Asynchronous DMA Wakeup 105 110 125 us
STOP1 — Asynchronous DMA Wakeup 1 1.1 1.3 ps
STOP2 — Asynchronous DMA Wakeup 1 1.1 1.3 us
Pin reset ~ Code execution — 214 — ys

NOTE

HSRUN should only be used when frequencies in excess of 80
MHz are required. When using 80 MHz and below, RUN mode
1s the recommended operating mode.

4.7 Power consumption

The following table shows the power consumption targets for the device in various
modes of operation. Attached MWCT101xS_Power_Modes _Configuration.xlsx details
the modes used in gathering the power consumption data stated in the following table
Table 7. For full functionality refer to table: Module operation in available low power
modes of the Reference Manual.

MWCT101XS Data Sheet, Rev. 5, 05/2024
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4.8 ESD handling ratings

I/O parameters

Symbol | Description Min. Max. Unit Notes
Vusm Electrostatic discharge voltage, human body model - 4000 4000 \'% 1
Veom Electrostatic discharge voltage, charged-device model 2

All pins except the corner pins - 500 500 Vv
Corner pins only - 750 750 \"
ILaT Latch-up current at ambient temperature of 125 °C -100 100 mA 3

1. Determined according to JEDEC Standard JESD22-A114, Electrostatic Discharge (ESD) Sensitivity Testing Human Body
Model (HBM).
2. Determined according to JEDEC Standard JESD22-C101, Field-Induced Charged-Device Model Test Method for
Electrostatic-Discharge-Withstand Thresholds of Microelectronic Components.
3. Determined according to JEDEC Standard JESD78, IC Latch-Up Test.

4.9 EMC radiated emissions operating behaviors

EMC measurements to IC-level IEC standards are available from NXP on request.

5 1/0 parameters

5.1 AC electrical characteristics

Unless otherwise specified, propagation delays are measured from the 50% to the 50%
point, and rise and fall times are measured at the 20% and 80% points, as shown in the
following figure.

Viy Low

High

Input Signal

Fall Time —m

Midp oint1

Vi

The midpoint is V) + (My — V2.

Figure 6. Input signal measurement reference

MWCT101XS Data Sheet, Rev. 5, 05/2024

-«— Rise Time

NXP Semiconductors

17



1/0 parameters

5.2 General AC specifications

These general purpose specifications apply to all signals configured for GPIO, UART,
and timers.

Table 8. General switching specifications

Symbol | Description Min. Max. Unit Notes
GPIO pin interrupt pulse width (digital glitch filter 1.5 — Bus clock 1,2
disabled) — Synchronous path cycles
GPIO pin interrupt pulse width (digital glitch filter 50 — ns 3
disabled, passive filter disabled) — Asynchronous path

WFRST |RESET input filtered pulse — 10 ns

WNFRST |RESET input not filtered pulse Maximum of — ns
(100 ns, bus
clock period)

1. This is the minimum pulse width that is guaranteed to pass through the pin synchronization circuitry. Shorter pulses may or

may not be recognized. In Stop and VLPS modes, the synchronizer is bypassed so shorter pulses can be recognized in
that case.

The greater of synchronous and asynchronous timing must be met.

These pins do not have a passive filter on the inputs. This is the shortest pulse width that is guaranteed to be recognized.
Maximum length of RESET pulse which will be filtered by internal filter.

Minimum length of RESET pulse, guaranteed not to be filtered by the internal filter. This number depends on bus clock
period also. For example, in VLPR mode bus clock is 4 MHz, which make clock period of 250 ns. In this case, minimum
pulse width which will cause reset is 250 ns. For faster bus clock frequencies which have clock period less than 100 ns,
the minimum pulse width not filtered will be 100 ns.

akrwbd

5.3 DC electrical specifications at 3.3 V Range

NOTE
For details on the pad types defined in Table 9 and Table 10,
see Reference Manual section 10 Signal Table and 10 Signal
Description Input Multiplexing sheet(s) attached with
Reference Manual.

Table 9. DC electrical specifications at 3.3 V Range

Symbol Parameter Value Unit | Notes
Min. Typ. Max.

Vpp I/O Supply Voltage 27 3.3 4 \ 1

Vin Input Buffer High Voltage 0.7 x Vpp — Vpp + 0.3 \Y,

Vi Input Buffer Low Voltage Vgs - 0.3 — 0.3 x Vpp \

Vhys Input Buffer Hysteresis 0.06 x Vpp — — Vv
lohgpio I/0O current source capability measured when 3.5 — — mA

pad Vo, = (Vpp — 0.8 V)

Table continues on the next page...
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I/O parameters

Table 9. DC electrical specifications at 3.3 V Range (continued)

Symbol Parameter Value Unit | Notes
Min. Typ. Max.
lohgpio-HD_DSE_0
lolgpio I/O current sink capability measured when 3 — — mA
pad Vo =08V
I0lGpPI0-HD_DSE_0
lohgpio-Hp pse 1 |1/O current source capability measured when 14 — — mA 4
pad Vo, = (Vpp — 0.8 V)
lolgpio-HD_DSE_1 I/O current sink capability measured when 12 — — mA 4
pad Vo =0.8V
lohgpio-FasT Dse o |I/O current sink capability measured when 9.5 — — mA 5
pad Voh=VDD'0-8 \Y
lolgpio-FasT Dse_o | 1/O current sink capability measured when 10 — — mA 5
pad Vy =0.8V
lohgpio-FasT pse_1 | 1/O current sink capability measured when 16 — — mA 5
pad Voh=VDD'O-8 \'%
lolgpio-FasT Dse_1 | 1/O current sink capability measured when 155 — — mA 5
pad Vo =08V
IOHT Output high current total for all ports — — 100 mA
1IN Input leakage current (per pin) for full 5 500 © nA 7
temperature range at Vpp = 3.3 V
All pins other than high drive port pins 0.005 0.5 pA
High drive port pins 0.010 0.5 MA
Rpu Internal pullup resistors 20 60 kQ
Rpp Internal pulldown resistors 20 60 kQ

©

MWCT1016S will operate from 2.7 V when executing from internal FIRC. When the PLL is engaged MWCT1016S is
guaranteed to operate from 2.97 V. All other MWCT101xS family devices operate from 2.7 V in all modes.

For reset pads, same Vj, levels are applicable

For reset pads, same V; levels are applicable

The value given is measured at high drive strength mode. For value at low drive strength mode see the loh_Standard
value given above.

For refernce only. Run simulations with the IBIS model and custom board for accurate results.

Typical leakage is given at room temperature. Maximum is given for 125°C. Leakage numbers increase with temperature,
approximately every 12 — 14°C the value doubles. Leakage is tested at hot temperature. We ensure maximums are not
exceeded. Please note that when the ADC module samples a pin, additional currents beyond the leakage number are
drawn to charge the sample and hold capacitances and internal analog busses. These are difficult to predict.

Several I/O have both high drive and normal drive capability selected by the associated Portx_PCRn[DSE] control bit. All
other GPIOs are normal drive only. For details refer to MWCT101xS_IO_Signal_Description_Input_Multiplexing.xlsx
attached with the Reference Manual.

Measured at input V = Vgg

Measured at input V = Vpp
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1/0 parameters

5

4 DC electrical specifications at 5.0 V Range
Table 10. DC electrical specifications at 5.0 V Range

Symbol Parameter Value Unit Notes
Min. Typ. Max.
Vb 1/0 Supply Voltage 4 — 55 \Y
Vin Input Buffer High Voltage 0.65 x Vpp — Vpp + 0.3 \ 1
Vi Input Buffer Low Voltage Vgs - 0.3 — 0.35 x Vpp \Y, 2
Vhys Input Buffer Hysteresis 0.06 x Vpp — — \
loh_Standard |1/O current source capability 5 — — mA
measured when pad Vo= (Vpp - 0.8
V)
lol_Standard |1/O current sink capability measured 5 — — mA
when pad Vy=0.8V
loh_Strong |1/O current source capability 20 — — mA 3,4
measured when pad Vg, = Vpp - 0.8
\
lol_Strong |1/O current sink capability measured 20 — — mA 4,5
when pad V, =0.8V
IOHT Output high current total for all ports — — 100 mA
IIN Input leakage current (per pin) for 5 5008 nA 7
full temperature range at Vpp = 3.3
Vv
All pins other than high drive port 0.005 0.5 A
pins
High drive port pins (excluding 0.010 0.5 pA
XTAL pin)
Rpy Internal pullup resistors 20 50 kQ
Rpp Internal pulldown resistors 20 50 kQ

For reset pads, same Vj, levels are applicable

For reset pads, same V; levels are applicable

The value given is measured at high drive strength mode. For value at low drive strength mode see the loh_Standard
value given above.

The strong pad I/O pin is capable of switching a 50 pF load at up to 40 MHz.

The value given is measured at high drive strength mode. For value at low drive strength mode see the lol_Standard value
given above.

Typical leakage is given at room temperature. Maximum is given for 125°C. Leakage numbers increase with temperature,
approximately every 12 — 14°C the value doubles. Leakage is tested at hot temperature. We ensure maximums are not
exceeded. Please note that when the ADC module samples a pin, additional currents beyond the leakage number are
drawn to charge the sample and hold capacitances and internal analog busses. These are difficult to predict

Several I/O have both high drive and normal drive capability selected by the associated Portx_PCRn[DSE] control bit. All
other GPIOs are normal drive only. For details refer to MWCT101xS_IO_Signal_Description_Input_Multiplexing.xlsx
attached with the Reference Manual.

Measured at input V = Vgg

Measured at input V = Vpp
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I/O parameters

5.5 AC electrical specifications at 3.3 V range
Table 11. AC electrical specifications at 3.3 V Range

Symbol DSE Rise time (nS) Fall time (nS) ! Capacitance (pF) 2
Min. Max. Min. Max.
tRFgpio NA 3.2 14.5 3.4 15.7 25
5.7 23.7 6.0 26.2 50
20.0 80.0 20.8 88.4 200
tRF GPIO-HD 0 3.2 14.5 3.4 15.7 25
5.7 23.7 6.0 26.2 50
20.0 80.0 20.8 88.4 200
1 1.5 5.8 1.7 6.1 25
2.4 8.0 2.6 8.3 50
6.3 22.0 6.0 23.8 200
tRF GPIO-FAST 0 0.6 2.8 0.5 2.8 25
3.0 7.1 2.6 7.5 50
12.0 27.0 10.3 26.8 200
1 0.4 1.3 0.38 1.3 25
1.5 3.8 1.4 3.9 50
7.4 14.9 7.0 15.3 200

1. For reference only. Run simulations with the IBIS model and your custom board for accurate results.
2. Maximum capacitances supported on Standard 10s. However interface or protocol specific specifications might be
different, for example for QSPI etc. . For protocol specific AC specifications, see respective sections.

5.6 AC electrical specifications at 5 V range
Table 12. AC electrical specifications at 5 V Range

Symbol DSE Rise time (nS)! Fall time (nS) ! Capacitance (pF) 2
Min. Max . Min. Max.
tRFgpio NA 2.8 9.4 29 10.7 25
5.0 15.7 51 17.4 50
17.3 54.8 17.6 59.7 200
tRF GPIO-HD 0 2.8 9.4 2.9 10.7 25
5.0 15.7 5.1 174 50
17.3 54.8 17.6 59.7 200
1 1.1 4.6 1.1 5.0 25
2.0 5.7 2.0 5.8 50
54 16.0 5.0 16.0 200
tRFpIO-FAST 0 0.42 2.2 0.37 2.2 25

Table continues on the next page...
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1/0 parameters

Table 12. AC electrical specifications at 5 V Range (continued)

Symbol DSE Rise time (nS)’ Fall time (nS) ! Capacitance (pF) 2
Min. Max . Min. Max.
2.0 5.0 1.9 5.2 50
9.3 18.8 8.5 19.3 200
1 0.37 0.9 0.35 0.9 25
1.2 2.7 1.2 2.9 50
6.0 11.8 6.0 12.3 200

1. For reference only. Run simulations with the IBIS model and your custom board for accurate results.
2. Maximum capacitances supported on Standard 10s. However interface or protocol specific specifications might be
different, for example for QSPI etc. . For protocol specific AC specifications, see respective sections.

5.7 Standard input pin capacitance
Table 13. Standard input pin capacitance

Symbol Description Min. Max. Unit

Cin.D Input capacitance: digital pins — 7 pF

NOTE
Please refer to External System Oscillator electrical
specifications for EXTAL/XTAL pins.

5.8 Device clock specifications
Table 14. Device clock specifications 1

Symbol | Description Min. Max. Unit
High Speed run mode?
fsys System and core clock — 112 MHz
feus Bus clock — 56 MHz
frLASH Flash clock — 28 MHz
Normal run mode (MWCT101xS series) 3
fsys System and core clock — 80 MHz
faus Bus clock — 404 MHz
fELASH Flash clock — 26.67 MHz
VLPR mode®
fsys System and core clock — 4 MHz
feus Bus clock — 4 MHz
feLasH Flash clock — 1 MHz
fERCLK External reference clock — 16 MHz

MWCT101XS Data Sheet, Rev. 5, 05/2024
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4
Peripheral operating requirements and behaviors

Refer to the section Feature comparison for the availability of modes and other specifications.

Only available on some devices. See section Feature comparison.

With SPLL as system clock source.

48 MHz when fgyg is 48 MHz

The frequency limitations in VLPR mode here override any frequency specification listed in the timing specification for any
other module.

arwbd=

6 Peripheral operating requirements and behaviors

6.1 System modules

There are no electrical specifications necessary for the device's system modules.

6.2 Clock interface modules

6.2.1 External System Oscillator electrical specifications

MWCT101XS Data Sheet, Rev. 5, 05/2024
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Clock interface modules

Single input comparator

f_clk
(EXTAL WAVE) Mux |—re=e

Differential input comparator
(HG/LP mode)

Peak detector
LP mode |=—¢@

Pull down resistor (OFF)

Driver
(HG/LP mode)

“—_ e
ESD PAD ESD PAD
280 ohms 40 ohms
EXTAL pin XTAL pin
1M ohms Feedback Resistor Series resistor for current
‘ ‘ limitation
[ \D\
i Crystal or resonator T
\Y4 \Y4

Figure 7. Oscillator connections scheme

Table 15. External System Oscillator electrical specifications

Symbol | Description | Min. | Typ. | Max. Unit Notes
gmxosc | Crystal oscillator transconductance
4-8 MHz 2.2 — 13.7 mA/N
8-40 MHz 16 — 47 mA/NV
ViL Input low voltage — EXTAL pin in external clock mode Vss — 0.35* Vpp \%
Viy Input high voltage — EXTAL pin in external clock 0.7 * Vpp — Vpp \
mode
Cq EXTAL load capacitance — — — 1
C, XTAL load capacitance — — —
Re Feedback resistor 2
Low-gain mode (HGO=0) — | — | — MQ
Table continues on the next page...
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4
Clock interface modules

Table 15. External System Oscillator electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes

High-gain mode (HGO=1) — 1 — MQ

Rs Series resistor
Low-gain mode (HGO=0) — 0 — kQ
High-gain mode (HGO=1) — 0 — kQ

Voo Peak-to-peak amplitude of oscillation (oscillator mode) 3
Low-gain mode (HGO=0) — 1.0 — \Y
High-gain mode (HGO=1) — 3.3 — \

1. Crystal oscillator circuit provides stable oscillations when gnxosc > 5 * gm_crit. The gm_crit is defined as:
gm_crit=4* ESR * (2nF)2 * (Cg + C\)?
where:

* dmxosc is the transconductance of the internal oscillator circuit

ESR is the equivalent series resistance of the external crystal

F is the external crystal oscillation frequency

C,, is the shunt capacitance of the external crystal

C. is the external crystal total load capacitance. C| = C¢+ [C1*Co/(C1+C))]
C, is stray or parasitic capacitance on the pin due to any PCB traces

C4, C, external load capacitances on EXTAL and XTAL pins

See manufacture datasheet for external crystal component values
2. * When low-gain is selected, internal Rg will be selected and external Rg should not be attached.
* When high-gain is selected, external Rg (1 M Ohm) needs to be connected for proper operation of the crystal. For
external resistor, up to 5% tolerance is allowed.

3. The EXTAL and XTAL pins should only be connected to required oscillator components and must not be connected to any
other devices.

6.2.2 External System Oscillator frequency specifications
Table 16. External System Oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosc_hi Oscillator crystal or resonator frequency 4 — 40 MHz

fec_extar | INpPut clock frequency (external clock mode) — — 50 MHz 1
tyc_extat | INput clock duty cycle (external clock mode) 48 50 52 % 1

test Crystal Start-up Time

8 MHz low-gain mode (HGO=0) — 1.5 — ms 2
8 MHz high-gain mode (HGO=1) — 25 —
40 MHz low-gain mode (HGO=0) — 2 —
40 MHz high-gain mode (HGO=1) — 2 —

1. Frequencies below 40 MHz can be used for degraded duty cycle up to 40-60%
2. Proper PC board layout procedures must be followed to achieve specifications.
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NXP Semiconductors 25




A
System Clock Generation (SCG) specifications
6.2.3 System Clock Generation (SCG) specifications

6.2.3.1 Fast internal RC Oscillator (FIRC) electrical specifications
Table 17. Fast internal RC Oscillator electrical specifications

Symbol Parameter’ Value Unit
Min. Typ. Max.
Frire FIRC target frequency — 48 — MHz
AF Frequency deviation across process, voltage, and — +0.5 +1 Y% FERC
temperature < 105°C
AF125 Frequency deviation across process, voltage, and — +0.5 +1.1 %FeRc
temperature < 125°C
Tstarup | Startup time 3.4 5 ps?
Tur2  |Cycle-to-Cycle jitter — 250 500 ps
Tyl Long term jitter over 1000 cycles — 0.04 0.1 % FERC

—

With FIRC regulator enable
2. Startup time is defined as the time between clock enablement and clock availability for system use.
3. FIRC as system clock

NOTE
Fast internal RC Oscillator is compliant with CAN and LIN
standards.

6.2.3.2 Slow internal RC oscillator (SIRC) electrical specifications
Table 18. Slow internal RC oscillator (SIRC) electrical specifications

Symbol Parameter Value Unit
Min. Typ. Max.
Fsirc SIRC target frequency — 8 — MHz
AF Frequency deviation across process, voltage, and — — +3 %Fsirc

temperature < 105°C

AF125 Frequency deviation across process, voltage, and — — +3.3 %Fsirc
temperature < 125°C

Tstartup Startup time — 9 125 ps!

1. Startup time is defined as the time between clock enablement and clock availability for system use.
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Memory and memory interfaces

6.2.4 Low Power Oscillator (LPO) electrical specifications
Table 19. Low Power Oscillator (LPO) electrical specifications

Symbol Parameter Min. Typ. Max. Unit
FLro Internal low power oscillator frequency 113 128 139 kHz
Tstayp | Startup Time — — 20 ps
6.2.5 SPLL electrical specifications
Table 20. SPLL electrical specifications
Symbol Parameter Min. Typ. Max. Unit
FSpLL_REF1 PLL Reference Frequency Range 8 — 16 MHz
FspiL input® | PLL Input Frequency 8 — 40 MHz
Fvco_cik | VCO output frequency 180 — 320 MHz
FspL cik | PLL output frequency 90 — 160 MHz
Jovc spL | PLL Period Jitter (RMS)3
at Fyco_cLk 180 MHz — 120 — ps
at Fyco_cLk 320 MHz — 75 — ps
Jacc spL  |PLL accumulated jitter over 1us (RMS)3
at Fyco_cLk 180 MHz — — 1350 ps
at Fyco_cLk 320 MHz — — 600 ps
Dunt Lock exit frequency tolerance +4.47 — +5.97 %
TspLL Lock | Lock detector detection time* — — 150 x 107 + s
1075(1/FspLL_ReF)

1. FgpLL_rer is PLL reference frequency range after the PREDIV. For PREDIV and MULT settings refer SCG_SPLLCFG
register of Reference Manual.

2. FgpLL_input I8 PLL input frequency range before the PREDIV must be limited to the range 8 MHz to 40 MHz. This input
source could be derived from a crystal oscillator or some other external square wave clock source using OSC bypass
mode. For external clock source settings refer SCG_SOSCCFG register of Reference Manual.

3. This specification was obtained using a NXP developed PCB. PLL jitter is dependent on the noise characteristics of each
PCB and results will vary

4. Lock detector detection time is defined as the time between PLL enablement and clock availability for system use.

6.3 Memory and memory interfaces

6.3.1

Flash memory module (FTFC) electrical specifications

This section describes the electrical characteristics of the flash memory module.
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Memory and memory interfaces

6.3.1.1 Flash timing specifications — commands
Table 21. Flash command timing specifications
Symbol Description’ MWCT1014S MWCT1015S MWCT1016S
Typ Max Typ Max Typ Max Unit [ Notes
trd1blk Read 1 Block 32 KB flash — — — — — — ms
executiontime o4 KB flash | — 05 — 05 |— —
128 KB flash |— — — — — —
256 KB flash | — — — — — —
512 KB flash |— 1.8 — 2 — 2
trd1sec Read 1 Section 2 KB flash — 75 — 75 — 75 us
executiontime 4 kg flash | — 100 — 100 |— 100
tpgmehk Program Check — — 95 — 95 — 100 ps
execution time
tpgms Program Phrase — 90 225 90 225 90 225 us
execution time
tersbik Erase Flash Block |32 KB flash — — — — — — ms
executiontime g4 KB flash |30 550 30 550 |— —
128 KB flash |— — — — — —
256 KB flash | — — — — — —
512 KB flash 250 4250 250 4250 |250 4250
tersser Erase Flash Sector | — 12 130 12 130 12 130 ms
execution time
togmsecik Program Section |— 5 — 5 — 5 — ms
execution time
(1KB flash)
trg1al Read 1s All Block |— — 2.3 — 5.2 — 8.2 ms
execution time
trdonce Read Once — — 30 — 30 — 30 us
execution time
togmonce Program Once — 90 — 90 — 90 — ys
execution time
tersall Erase All Blocks — 400 4900 700 10000 (1400 |17000 |[ms
execution time
tutykey Verify Backdoor — — 35 — 35 — 35 ps
Access Key
execution time
tersallu Erase All Blocks — 400 4900 700 10000 (1400 |17000 |ms
Unsecure
execution time
tpgmpart Program Partition |32 KB 70 — 70 — — — ms
for EEPROM EEPROM
execution time backup
64 KB 71 — 71 — 150 —
EEPROM
backup
Table continues on the next page...
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Memory and memory interfaces

Table 21. Flash command timing specifications (continued)

Symbol Description’ MWCT1014S MWCT1015S MWCT1016S
Typ Max Typ Max Typ Max Unit | Notes
tsetram Set FlexRAM Control Code |0.08 — 0.08 — 0.08 — ms (3
Function execution |OxFF
time 32 KB 08 |1.2 08 |12 |— —
EEPROM
backup
48 KB 1 15 1 15 — —
EEPROM
backup
64 KB 1.3 1.9 1.3 1.9 1.3 1.9
EEPROM
backup
teewrsb Byte write to 32 KB 385 1700 385 1700 |— — us 34
FlexRAM execution | EEPROM
time backup
48 KB 430 1850 430 1850 |— —
EEPROM
backup
64 KB 475 2000 475 2000 |475 4000
EEPROM
backup
teewri6b 16-bit write to 32 KB 385 1700 385 1700 |— — us 34
FlexRAM execution | EEPROM
time backup
48 KB 430 1850 430 1850 |— —
EEPROM
backup
64 KB 475 2000 475 2000 |475 4000
EEPROM
backup
teewrazbers 32-bit write to — 360 2000 360 2000 |360 2000 us
erased FlexRAM
location execution
time
teewraoh 32-bit write to 32 KB 630 2000 630 2000 |— — us 34
FlexRAM execution | EEPROM
time backup
48 KB 720 2125 720 2125 — —
EEPROM
backup
64 KB 810 2250 810 2250 |810 4500
EEPROM
backup
tquickwr 32-bit Quick Write | 1st 32-bit write |200 550 200 550 200 1100 ps 456
execution time:
’ 2nd through 150 550 150 550 150 550
T fom o0 oo Las
Nth-1) 32-bit
write) until CCIF \(Nrite ) 32-bi
setting (32-bit write
Table continues on the next page...
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Table 21. Flash command timing specifications (continued)

Symbol Description’ MWCT1014S MWCT1015S | MWCT1016S
Typ Max Typ Max Typ Max Unit [ Notes
complete, ready for || ast (Nth) 32- |200 550 200 550 200 550

next 32-bit write) bit write (time

for write only,
not cleanup)

tquickwrcingp | Quick Write — — (# of — (# of — (# of ms 7
Cleanup execution Quick Quick Quick
time Writes ) * Writes ) Writes )
2.0 *2.0 *2.0

1. All command times assumes 25 MHz or greater flash clock frequency (for synchronization time between internal/external
clocks).

2. Maximum times for erase parameters based on expectations at cycling end-of-life.

3. For all EEPROM Emulation terms, the specified timing shown assumes previous record cleanup has occurred. This may
be verified by executing FCCOB Command 0x77, and checking FCCOB number 5 contents show 0x00 - No EEPROM
issues detected.

4. 1sttime EERAM writes after a Reset or SETRAM may incur additional overhead for EEE cleanup, resulting in up to 2x the
times shown.

5. Only after the Nth write completes will any data be valid. Emulated EEPROM record scheme cleanup overhead may occur
after this point even after a brownout or reset. If power on reset occurs before the Nth write completes, the last valid record
set will still be valid and the new records will be discarded.

6. Quick Write times may take up to 550 ps, as additional cleanup may occur when crossing sector boundaries.

7. Time for emulated EEPROM record scheme overhead cleanup. Automatically done after last (Nth) write completes,
assuming still powered. Or via SETRAM cleanup execution command is requested at a later point.

NOTE
Under certain circumstances FlexMEM maximum times may be
exceeded. In this case the user or application may wait, or assert
reset to the FTFC macro to stop the operation.

6.3.1.2 Reliability specifications
Table 22. NVM reliability specifications

Symbol | Description | Min. | Typ. Max. | Unit | Notes
When using as Program and Data Flash
tmretptk | Data retention after up to 1 K cycles 20 — — years 1
Nrvmeyep | Cycling endurance 1K — — cycles 2,3
When using FlexMemory feature: FlexRAM as Emulated EEPROM
twmretee | Data retention 5 — — years 4
Nrvmarests Write endurance . 100 K . . writes 56,7
* EEPROM backup to FlexRAM ratio = 16
Nnvmwree256 ¢ EEPROM backup to FlexRAM ratio = 256 1.6 M — — writes

—

Data retention period per block begins upon initial user factory programming or after each subsequent erase.

2. Program and Erase for PFlash and DFlash are supported across product temperature specification in Normal Mode (not
supported in HSRUN mode).

3. Cycling endurance is per DFlash or PFlash Sector.

4. Data retention period per block begins upon initial user factory programming or after each subsequent erase. Background

maintenance operations during normal FlexRAM usage extend effective data retention life beyond 5 years.

MWCT101XS Data Sheet, Rev. 5, 05/2024
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5. FlexMemory write endurance specified for 16-bit and/or 32-bit writes to FlexRAM and is supported across product
temperature specification in Normal Mode (not supported in HSRUN mode). Greater write endurance may be achieved
with larger ratios of EEPROM backup to FlexRAM.

6. For usage of any EEE driver other than the FlexMemory feature, the endurance spec will fall back to the specified
endurance value of the D-Flash specification (1K).

7. FlexMemory calculator tool is available at NXP web site for help in estimation of the maximum write endurance achievable
at specific EEPROM/FlexRAM ratios. The “In Spec” portions of the online calculator refer to the NVM reliability
specifications section of data sheet. This calculator is only applies to the FlexMemory feature.

6.3.2 QuadSPI AC specifications
The following table describes the QuadSPI electrical characteristics.

e Measurements are with maximum output load of 25 pF, input transition of 1 ns and
pad configured with fastest slew settings (DSE = 1'bl).

I/O operating voltage ranges from 2.97 Vt0o 3.6 V

While doing the mode transition (RUN -> HSRUN or HSRUN -> RUN ), the
interface should be OFF.

Add 50 ohm series termination on board in QuadSPI SCK for Flash A to avoid loop
back reflection when using in Internal DQS (PAD Loopback) mode.

QuadSPI trace length should be 3 inches.

For non-Quad mode of operation if external device doesn’t have pull-up feature,
external pull-up needs to be added at board level for non-used pads.

With external pull-up, performance of the interface may degrade based on load
associated with external pull-up.
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NXP Semiconductors 31




Memory and memory interfaces

“-abed ]xau 8y} U0 S8NUIU0d 8jqe ]

- y0°09

- 009

NOSYH 1

NOSY/ 1

NOSY/ 1

NOSY/}

MOSY1L

MOSY/1L

Su

08

pousd %9019 MOS

y0¢C -

ot -

117 -

ZHIN

A0S

Aouanbai4 00|10 YOS

sisjewelred Buiwi)

L0X0

00x0

00x0

00x0

00x0

00x0

00x0

[HALldOHS T4

o€

[[8:51194000S14000S

[[0:2194000s8]
H4000S

[A7as4dlddINS

[SHdASHIHdINS

o |Oo |Oo

oO|~|O|O

o |O |o

o |~ |O|O

o |O |o

[[sIo40M10SIHoN

[[elo40MT10SIHoN

[[2lD40X710S1doIN

[11D40M710SIHoN

[[olD40M710S1doI

~— O |O

[NI~soaldon

oO|~|O|O

O ||+ |+

0

O~ |+ |+

[NI Haaldow

sbumeg Ja)sibay

xelw | w

xey | wi

xepy | wiw

Xepy | i

xep | uin

xew | un

Xe | uin

Xey | uin

SOQ leuldix3

IN

yoeqdoon
leusaqu]

yoeqdoon
avd

IN

yoeqdoo
|eusaqu]

yoeqdoor
avd

IN

S0OQ |eulsixy

Buidwes
leuwsaju]

S0Q leusd]

Buidwes
euwsaju]

SOQ leusdqu]

Buidwes
leusaju]

¢dad

Has

Has

Has

eNNYSH/NNY

tNNHSH

NN4d

g HSV1d

V HSV1d

nun

wis

9pOJ\ IdSPEND

140d HSV1d

suoljeolj19ads [eo141998 |[dSPEND €2 d|qeL

MWCT101XS Data Sheet, Rev. 5, 05/2024

NXP Semiconductors

32



Memory and memory interfaces

U ¥ = [HSO1IHOHS 14~ IdSPenD anjea Jaisibes welbold 2
2u.v = [SSOLIHOHS 147 1dSPenD enjea Jsjsibal weibold 9
"SuU G sI 8w plieaul IndinQ‘zy\ 9 S Aouenbauy Buesado uo4 -G
Aousnbayy (M0 SOA leuleixa)samed v
Aluo WyyiedAH Joj piiep g
sbBunes epow Uo S|ielap 10} [enUB 8oUBI8jeY 89S ‘g
sbBumes apow uo S|Ie}ap 1o} [enue 8duUaisjey 89S |
G2 G2 G2 G2 G2 G2 G2 G2 id peoT indinQ
- S - g - S - S - S - g - g - g su | S9%95 , @WIL SO 01 MOS
- ol - ol - g - S - S - S - S - S su | X0Ss9 g ®WI] YOS 01 SO
awil
- S g - g - S - S - S - S - g - su Ay plleA-u] IndinQ eleq
0l - o - % - % - % - Sv - Sy - Sy - su AOp | Bwil pieA INdINO BlEQ
- 02 - 0 - 1 - L - 0 - 1 - ! - 0 su Hiy awil| pjoH indu| ereq
- 2 - Ge - 6 - 9} - 4! - (o]} - SC - St su Sl awil dnjeg indu| ereq
wn — wn — wn = wn — wn — w — w —
ol B8l 2 38 2 38 3§ 3 2 8l 2 38 2 38 2 8
X X P N N P X 2 2
\S) m N m N m ! ! N m N m N m N m
A R N < N Y N R D
N N N N = - o o = - = - = - = -
&)1 » o o &) 3 o o &) » ) » o o &) o
su | 9as) 810A0 Aina M0S
Xe uin xen | uin | xew | uin | xen uiin xew | uln | xewn | unn | xen | ulin | xen | wiin
yoeqdoon yoeqdoon yoeqdoor] yoeqdoor
SOQA [ewsd)x3 IN leusaju| avd IN leusayu] avd IN
Buidwes Buidwes Buidwes
sSbHAa [eutaixy leusaqu] sSHd leusaju] Jeusaqu] sSbHAa leutaju Jeudaiu]
<Hdaa das das Has 9pol\ IdSpend
zNNYSH/NNY (NNYSH NNy
g HSVY1d VY HSV1d nun | wAs 140d HSV1d

(panunuod) suoinesyidads [eo1I10918 |[dSPeND "£2 dlgel

MWCT101XS Data Sheet, Rev. 5, 05/2024

33

NXP Semiconductors



A ————
Memory and memory interfaces

Clock 1 F

b
o
o
=

SCK |

il
?

Data in
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Figure 10. QuadSPI input timing (HyperRAM mode) diagram
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Figure 11. QuadSPI output timing (HyperRAM mode) diagram

6.4 Analog modules

6.4.1 ADC electrical specifications

6.4.1.1 12-bit ADC operating conditions
Table 24. 12-bit ADC operating conditions

Symbol | Description Conditions Min. Typ.! Max. Unit | Notes
Veern | ADC reference voltage high See Voltage Vbpa See Voltage \Y 2
and current and current
operating operating
requirements requirements
for values for values
Vgrer. |ADC reference voltage low See Voltage 0 See Voltage | mV 2
and current and current
operating operating
requirements requirements
for values for values
Vapin | Input voltage VReFL — VREFH v
Rs Source impedendance fapck < 4 MHz — — 5 kQ
Rswi |Channel Selection Switch — 0.65 0.78 kQ
Impedance
Rap |Sampling Switch Impedance — 0.155 1 kQ
Cp1 Pin Capacitance — 2.1 25 pF
Cpo |Analog Bus Capacitance — 3 4 pF

Table continues on the next page...
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Table 24. 12-bit ADC operating conditions (continued)

Symbol | Description Conditions Min. Typ.! Max. Unit | Notes
Cs Sampling capacitance — 5.1 (gain=| 6.36 (gain pF
0)..7.2 =0)..9.36
(gain = | (gain = max)
max)
fanck |ADC conversion clock Normal usage 2 40 50 MHz | 3,4
frequency
fconv  |ADC conversion frequency |No ADC hardware 46.4 928 1160 Ksps | 6,7

averaging.5 Continuous
conversions enabled,
subsequent conversion
time

ADC hardware averaging 1.45 29 36.25 Ksps | 6,7
set to 32. ® Continuous
conversions enabled,
subsequent conversion
time

1. Typical values assume Vppa =5V, Temp = 25 °C, fapck = 40 MHz, Ras=20 Q, and Cas=10 nF unless otherwise stated.
Typical values are for reference only, and are not tested in production.

2. For packages without dedicated Vrgry and Vgep, pins, Vrepn is internally tied to Vppa, and Vgege is internally tied to Vgs.

To get maximum performance, reference supply quality should be better than SAR ADC. See application note AN5032 for

details.

Clock and compare cycle need to be set according to the guidelines mentioned in the Reference Manual .

ADC conversion will become less reliable above maximum frequency.

When using ADC hardware averaging, see the Reference Manual to determine the most appropriate setting for AVGS.

Numbers based on the minimum sampling time of 275 ns.

For guidelines and examples of conversion rate calculation, see the Reference Manual or download the ADC calculator

tool.

No ok
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Figure 12. ADC input impedance equivalency diagram

6.4.1.2 12-bit ADC electrical characteristics

NOTE

* ADC performance specifications are documented using a

single ADC. For parallel/simultaneous operation of both
ADC:s, either for sampling the same channel by both ADCs
or for sampling different channels by each ADC, some
amount of decrease in performance can be expected. Care
must be taken to stagger the two ADC conversions, in
particular the sample phase, to minimize the impact of
simultaneous conversions.

On reduced pin packages where ADC reference pins are
shared with supply pins, ADC analog performance
characteristics may be impacted. The amount of variation
will be directly impacted by the external PCB layout and
hence care must be taken with PCB routing. See AN5426
for details

Table 25. 12-bit ADC characteristics (2.7 V to 3 V) (VrRerx = Vopbas VRerL = Vss)

Symbol | Description Conditions Min. Typ.2 Max. Unit Notes

Vopa Supply voltage 2.7 — 3 \Y,

Table continues on the next page...
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Table 25. 12-bit ADC characteristics (2.7 V to 3 V) (VrRern = Vopa, VRerL = Vss) (continued)

Symbol | Description Conditions Min. Typ.2 Max. Unit Notes
Ippa_apc | Supply current per ADC — 0.6 — mA 3
SMPLTS |Sample Time 275 — Refer to ns
the
Reference
Manual

TUE* |Total unadjusted error — +4 +8 LSBS 6,7,8,9

DNL Differential non-linearity — +1.0 — LSB® 6,7,8,9

INL Integral non-linearity — +2.0 — LSB® 6,7,8,9

—_

All accuracy numbers assume the ADC is calibrated with Vrery=Vppa=Vpp, with the calibration frequency set to less than

or equal to half of the maximum specified ADC clock frequency.

Typical values assume Vppa = 3 V, Temp = 25 °C, fapck = 40 MHz, Rps=20 Q, and Cas=10 nF.

The ADC supply current depends on the ADC conversion rate.

Represents total static error, which includes offset and full scale error.

1LSB = (VRerH - VrerD)/2V

The specifications are with averaging and in standalone mode only. Performance may degrade depending upon device

use case scenario. When using ADC averaging, refer to the Reference Manual to determine the most appropriate settings

for AVGS.

7. For ADC signals adjacent to Vpp/Vss or XTAL/EXTAL or high frequency switching pins, some degradation in the ADC
performance may be observed.

8. All values guarantee the performance of the ADC for multiple ADC input channel pins. When using ADC to monitor the
internal analog parameters, assume minor degradation.

9. All the parameters in the table are given assuming system clock as the clocking source for ADC.

oakrwh

Table 26. 12-bit ADC characteristics (3 V to 5.5 V)(VrRern = Vbpa,> VRerL = Vss)

Symbol | Description Conditions Min. Typ.2 Max. Unit Notes

Vppa Supply voltage 3 — 55 \Y,
Iopa_apc | Supply current per ADC — 1 — mA 3
SMPLTS |Sample Time 275 — Refer to ns

the
Reference
Manual
TUE* |Total unadjusted error — +4 +8 LSBS 6,7,8,9
DNL Differential non-linearity — +0.7 — LSBS 6,7,8,9
INL Integral non-linearity — +1.0 — LSB® 6,7,8,9

—_

All accuracy numbers assume the ADC is calibrated with Vrery=Vppa=Vpp, with the calibration frequency set to less than

or equal to half of the maximum specified ADC clock frequency.

Typical values assume Vppa = 5.0 V, Temp = 25 °C, fapck = 40 MHz, Ras=20 Q, and Cas=10 nF unless otherwise stated.

The ADC supply current depends on the ADC conversion rate.

Represents total static error, which includes offset and full scale error.

1LSB = (VRerH - VrerD)/2V

The specifications are with averaging and in standalone mode only. Performance may degrade depending upon device

use case scenario. When using ADC averaging, refer to the Reference Manual to determine the most appropriate settings

for AVGS.

7. For ADC signals adjacent to Vpp/Vss or XTAL/EXTAL or high frequency switching pins, some degradation in the ADC
performance may be observed.

8. All values guarantee the performance of the ADC for multiple ADC input channel pins. When using ADC to monitor the
internal analog parameters, assume minor degradation.

9. All the parameters in the table are given assuming system clock as the clocking source for ADC.

ok wh
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NOTE
* Due to triple bonding in lower pin packages like the 64-
LQFP, degradation might be seen in ADC parameters.
* When using high speed interfaces such as the QuadSPI,

there may be some ADC degradation on the adjacent
analog input paths. See following table for details.

Pin name TGATE purpose
PTE8 CMPO_IN3
PTC3 ADCO_SE11/CMPO_IN4
PTC2 ADCO_SE10/CMPO_IN5
PTD7 CMPO_IN6
PTD6 CMPO_IN7
PTD28 ADC1_SE22
PTD27 ADC1_SE21

6.4.2 CMP with 8-bit DAC electrical specifications

Table 28. Comparator with 8-bit DAC electrical specifications

Table continues on the next page...

MWCT101XS Data Sheet, Rev. 5, 05/2024

Symbol | Description Min. | Typ. | Max. Unit

IbpHS Supply current, High-speed mode’ A
-40 - 125 °C — | 280 | 300

IbpLs Supply current, Low-speed mode HA
-40-105°C — 6 11
-40-125°C 6 13

VaIN Analog input voltage 0 0-Vppa Vbpa \

Vaio Analog input offset voltage, High-speed mode mV
-40-125°C 25 | o« | 25

Vaio Analog input offset voltage, Low-speed mode mV
-40 - 125 °C 40 | x4 | 40

tbHsB Propagation delay, High-speed mode? ns
-40- 105 °C — 35 200
-40-125°C 35 300

toLse Propagation delay, Low-speed mode? ys
-40-105°C — 0.5
-40-125°C — 0.5

tpHss Propagation delay, High-speed mode® ns
-40-105°C — 70 400
-40-125°C —_ 70 500

tbLss Propagation delay, Low-speed mode® ps

NXP Semiconductors
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Table 28. Comparator with 8-bit DAC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit
-40 - 105 °C — 1 5
-40-125°C — 1 5
tipHs Initialization delay, High-speed mode* ps
-40 - 125°C — | 15| 3
tioLs Initialization delay, Low-speed mode* us
-40 - 125°C — | 1w | =
Vuvsto  |Analog comparator hysteresis, Hyst0 mV
-40 - 125 °C — | 0 | -
VHysTi Analog comparator hysteresis, Hyst1, High-speed mV
mode
-40 - 125 °C — | 19 | e
Analog comparator hysteresis, Hyst1, Low-speed
mode
-40 - 125 °C — | 15 | 40
Vuvste  |Analog comparator hysteresis, Hyst2, High-speed mV
mode
-40 - 125 °C — | s | 133
Analog comparator hysteresis, Hyst2, Low-speed
mode
-40 - 125 °C — | 28 | s
Vuvsts  |Analog comparator hysteresis, Hyst3, High-speed mV
mode
-40 - 125 °C — | 4 | 200
Analog comparator hysteresis, Hyst3, Low-speed
mode
-40 - 125 °C — | s | 120
Ibacsb 8-bit DAC current adder (enabled)
3.3V Reference Voltage — 6 9 A
5V Reference Voltage — 10 16 A
INL® 8-bit DAC integral non-linearity -0.75 — 0.75 LSBé
DNL 8-bit DAC differential non-linearity -0.5 — 0.5 LSBé
tbpac Initialization and switching settling time — — 30 ys

Difference at input > 200mV

Applied = (100 mV + VyysTo/1/2/3+ Max. of Vo) around switch point.
Applied = (30 mV + 2 x VyysTo/1/2/3+ Max. of V 0) around switch point.
Applied £ (100 mV + ViyysTos1/2/3)-

Calculation method used: Linear Regression Least Square Method

1 LSB = Vigference/256

oakrwh=

NOTE
For comparator IN signals adjacent to Vpp/Vgg or XTAL/
EXTAL or switching pins cross coupling may happen and
hence hysteresis settings can be used to obtain the desired
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comparator performance. Additionally, an external capacitor
(1nF) should be used to filter noise on input signal. Also, source
drive should not be weak (Signal with < 50 K pull up/down is

recommended).
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6.5 Communication modules

6.5.1 LPUART electrical specifications
Refer to General AC specifications for LPUART specifications.

6.5.1.1 Supported baud rate
Baud rate = Baud clock / ((OSR+1) * SBR).

For details, see section: 'Baud rate generation' of the Reference Manual.

6.5.2 LPSPI electrical specifications

The Low Power Serial Peripheral Interface (LPSPI) provides a synchronous serial bus
with master and slave operations. Many of the transfer attributes are programmable. The
following tables provide timing characteristics for classic LPSPI timing modes.

 All timing is shown with respect to 20% Vpp and 80% Vpp thresholds.
e All measurements are with maximum output load of 50 pF, input transition of 1 ns
and pad configured with fastest slew setting ( DSE=1).
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1. If configured as an output.
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

Figure 17. LPSPI master mode timing (CPHA = 0)
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1.If configured as output
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

Figure 18. LPSPI master mode timing (CPHA = 1)
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Figure 19. LPSPI slave mode timing (CPHA = 0)
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Figure 20. LPSPI slave mode timing (CPHA = 1)

6.5.3 LPI2C electrical specifications
See General AC specifications for LPI2C specifications.

For supported baud rate see section 'Chip-specific LPI2C information' of the Reference
Manual.
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6.5.4 FlexCAN electical specifications

For supported baud rate, see section 'Protocol timing' of the Reference Manual.

6.5.5 Clockout frequency

Maximum supported clock out frequency for this device is 20 MHz

6.6 Debug modules

6.6.1 SWD electrical specofications
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& >
SWD_CLK (input) J’Lﬁ
—» ¢+ —»

Figure 21. Serial wire clock input timing
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SWD_DIO i <: Input data valid )I—
< 6, >
< (513) b !
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&
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SWD DIO !
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Figure 22. Serial wire data timing

6.6.2 Trace electrical specifications
The following table describes the Trace electrical characteristics.

* Measurements are with maximum output load of 50 pF, input transition of 1 ns and
pad configured with fastest slew settings (DSE = 1'b1).

* While doing the mode transition (RUN -> HSRUN or HSRUN -> RUN ), the
interface should be OFF.

Table 31. Trace specifications

Symbol Description RUN Mode HSRUN Mode VLPR Unit
Mode
— Fsys System frequency 80 | 48 | 40 112 80 4 MHz

Table continues on the next page...
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Table 31. Trace specifications (continued)

Symbol Description RUN Mode HSRUN Mode VLPR Unit
Mode

frrRacE Max Trace frequency 80 48 40 74.667 80 4 MHz
§ tovo Data Output Valid 4 4 4 4 4 20 ns
% tov Data Output Invalid -2 -2 -2 -2 -2 -10 ns
®©
c
o
(0]
[&]
©
|_

frrRace Max Trace frequency 22.86 24 20 224 | 22.86 4 MHz
g tovo Data Output Valid 8 8 8 8 8 20 ns
g toiv Data Output Invalid -4 -4 -4 -4 -4 -10 ns
®
c
o
[0]
[&]
o
|_

TRACECLK f \ f

tovo ¢ tow
1 ‘ - .|

-g -
x

tovo i o
—

F S
X

TRACEDATAIN0) /" Valid Data { Valid Data |

Figure 23. TRACE CLKOUT specifications

6.6.3 JTAG electrical specifications
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Figure 24. Test clock input timing
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Figure 25. Boundary scan (JTAG) timing
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TCLK  / \ /:
L —QTD—n
TDITMS ; { putdatavaid  }——
; '
3P !
TDO | X Output data valid
| 1
TDO i N

Figure 26. Test Access Port timing

7 Thermal attributes

7.1 Description
The tables in the following sections describe the thermal characteristics of the device.

NOTE
Junction temperature is a function of die size, on-chip power
dissipation, package thermal resistance, mounting side (board)
temperature, ambient temperature, air flow, power dissipation
or other components on the board, and board thermal resistance.

7.2 Thermal characteristics
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7.3 General notes for specifications at maximum junction
temperature

An estimation of the chip junction temperature, T}, can be obtained from this equation:
Ty=Ta + (Rgja X Pp)

where:
» T, = ambient temperature for the package (°C)
* Rgja =junction to ambient thermal resistance (°C/W)
* Pp = power dissipation in the package (W)

The junction to ambient thermal resistance is an industry standard value that provides a
quick and easy estimation of thermal performance. Unfortunately, there are two values in
common usage: the value determined on a single layer board and the value obtained on a
board with two planes. For packages such as the PBGA, these values can be different by
a factor of two. Which value is closer to the application depends on the power dissipated
by other components on the board. The value obtained on a single layer board is
appropriate for the tightly packed printed circuit board. The value obtained on the board
with the internal planes is usually appropriate if the board has low power dissipation and
the components are well separated.

When a heat sink is used, the thermal resistance is expressed in the following equation as
the sum of a junction-to-case thermal resistance and a case-to-ambient thermal resistance:

Regja = Rgjc + Rgca

where:
* Rgya = junction to ambient thermal resistance (°C/W)
* Rgjc =junction to case thermal resistance (°C/W)
* Rgca = case to ambient thermal resistance (°C/W)

Rgjc is device related and cannot be influenced by the user. The user controls the thermal
environment to change the case to ambient thermal resistance, Rgc . For instance, the
user can change the size of the heat sink, the air flow around the device, the interface
material, the mounting arrangement on printed circuit board, or change the thermal
dissipation on the printed circuit board surrounding the device.
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To determine the junction temperature of the device in the application when heat sinks
are not used, the Thermal Characterization Parameter (W;1) can be used to determine the
junction temperature with a measurement of the temperature at the top center of the
package case using this equation:

T_] = TT + [LIJJT x PD}

where:
* Tt = thermocouple temperature on top of the package (°C)
e Wy = thermal characterization parameter (°C/W)
* Pp = power dissipation in the package (W)

The thermal characterization parameter is measured per JESD51-2 specification using a
40 gauge type T thermocouple epoxied to the top center of the package case. The
thermocouple should be positioned so that the thermocouple junction rests on the
package. A small amount of epoxy is placed over the thermocouple junction and over
about 1 mm of wire extending from the junction. The thermocouple wire is placed flat
against the package case to avoid measurement errors caused by cooling effects of the
thermocouple wire.

8 Dimensions

8.1 Obtaining package dimensions
Package dimensions are provided in the package drawings.

To find a package drawing, go to http://www.nxp.com and perform a keyword search for
the drawing’s document number:

Package option Document Number
64-pin LQFP 98ASS23234W
100-pin LQFP 98ASS23308W

100-pin MAPBGA 98ASA00802D
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9 Pinouts
9.1 Package pinouts and signal descriptions
For package pinouts and signal descriptions, refer to the Reference Manual.
10 Revision History
The following table provides a revision history for this document.
Table 35. Revision History
Rev. No. Date Substantial Changes
Rev. 0 May 2017 e Initial release.
Rev. 1 Dec 2017 ¢ In "Feature comparison" section, updated the "MWCT101xS product
series comparison" figure.
e |n Table 1,

¢ Updated note 'All the limits defined ... "
* Updated parameter 'livgpap_pc_aes’s 'ViN_pc's linusum_DC_aBS-
e In Table 2,
4 Updated min. value of VDD?OFF
* Added parameter lingpap_pc_op @nd lingsum_bc_op-
* Updated footnote to Tgpi| | ock and removed Ippgpy in "SPLL
electrical specifications" table.
* In "12-bit ADC electrical characteristics" section,
* Updated table: 12-bit ADC characteristics (2.7 V to 3 V)
(VREFH = VDDA, VREFL = VSS)
* Added typ. value to Ippa_apc, TUE, DNL, and INL
¢ Added min. value to SMPLTS
¢ Removed footnote 'All the parameters in this table ..."
* Updated table: 12-bit ADC characteristics (3 V to 5.5 V)
(VREFH = VDDA, VREFL = VSS)
e Added typ. value to IDDA?ADC
* Removed footnote 'All the parameters in this table ... '
¢ In "Flash command timing specifications" table, updated Max. value
Of tyfykey 10 35 ps
e Updated "MWCT101xS product series comparison” figure.
¢ In Table 5, updated TBDs for VLVR?HYSTa VLVD?HYSTi and VLVW?HYST
¢ In Power mode transition operating behaviors,
¢ Added VLPR — VLPS
¢ Added VLPS — VLPR
e Updated TBDs for VLPS — Asynchronous DMA Wakeup,
STOP1 — Asynchronous DMA Wakeup, and STOP2 —
Asynchronous DMA Wakeup
* In Table 7, updated the specifications for MWCT10148S.
¢ Updated the attachment MWCT101xS_Power_Modes
_Configuration.xIsx.
* In "Standard input pin capacitance" table, removed Cy_a.
* In "External System Oscillator electrical specifications" table,

Table continues on the next page...
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Table 35. Revision History (continued)

Rev. No.

Date

Substantial Changes

* Updated specifications for gmxosc-

e Removed Ipposc
In "Fast internal RC Oscillator (FIRC) electrical specifications”
section,

¢ Added parameter AF125.

¢ Removed lDDFIRC
In "Slow internal RC oscillator (SIRC) electrical specifications"
section,

¢ Added parameter AF125.

* Removed Ippsirc
In "Low Power Oscillator (LPO) electrical specifications" section,
removed |, po
Updated section: "Flash memory module (FTFC) electrical
specifications”
In section: "12-bit ADC electrical characteristics",

e Updated TBDs in Table 25.

e Updated TBDs in Table 26.
In section: QuadSPI AC specifications, updated figure '‘QuadSPI
output timing (HyperRAM mode) diagram'.
In section: "ADC electrical specifications”, updated Table 24.
In section: "CMP with 8-bit DAC electrical specifications", added
note 'For comparator IN signals adjacent ..."
In table: "LPSPI electrical specifications"”, minor update in footnote 6.
In table: Table 33, updated specifications for MWCT1015S.

Rev. 2

July 2018

Global update: removed Ethernet and SAl
Updated the attachment MWCT1071xS_Power_Modes
_Configuration.xlsx
In 'Key features":
* Added a note under 'Power management’, 'Memory and
memory interfaces', and 'Safety and security'
* Updated FlexlO under Communications interfaces
¢ Updated Cryptographic Services Engine (CSEc) under 'Safety
and security'
* Updated package information
In High-level architecture diagram for the MWCT101xS family,
added footnote 3
In "Feature comparison" section, updated the "MWCT101xS product
series comparison" figure:
¢ Updated the "System RAM" row
¢ Added support for LIN protocol version 2.2 A
¢ Updated the Ecosystem information
* Updated the Package information
¢ Updated the Legend notes
Updated Ordering information
In Absolute maximum ratings :
¢ Updated the NOTE section
* Added parameter Tyamp_mcu'
* Updated footnote for "Tamp'
Updated Voltage and current operating requirements
In Power and ground pins
* Removed the 144-pin LQFP package
¢ Updated footnote 'Vpp and Vppa must be shorted ...
* Updated the "Power diagram" figure
In Power mode transition operating behaviors updated numbers for:
* VLPR — VLPS

Table continues on the next page...
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Table 35. Revision History

Rev. No.

Date

Substantial Changes

e VLPS —» VLPR
* RUN — VLPS
* RUN — VLPR
¢ |n Power consumption :
¢ Updated specs
* Removed section 'Modes configuration', amd moved its
content under the fisrt paragraph.
¢ Updated footnote Typical current numbers are indicative ...'
* Updated footnote 'The MWCT1016S data ...'
* Removed footnote 'Above MWCT1016S data is preliminary
targets only'
¢ In General AC specifications :
¢ Updated max value and footnote of WFRST
¢ Updated symbol for not filtered pulse to 'WNFRST', updated
min value, removed max. value, and added footnote
¢ Fixed naming conventions to align with DS in DC electrical
specifications at 3.3 V Range and DC electrical specifications at 5.0
V Range
¢ Updated specs for AC electrical specifications at 3.3 V range and
AC electrical specifications at 5 V range
¢ In Device clock specifications :
¢ Added footnote to fgyg
¢ In External System Oscillator frequency specifications :
* Updated 'tgc_extal
* Added footnote 'Frequecies below ... "' t0 fec_extal' aNd 'tyc_extal
¢ Updated Flash timing specifications — commands
* In Reliability specifications :
¢ Updated footnotes
* In QuadSPI AC specifications :
e Updated '"MCR[SCLKCFG[5]]' value to 0
¢ Updated 'Data Input Setup Time' HSRUN Internal DQS PAD
Loopback value to 1.6
* Updated 'Data Input Setup Time' DDR External DQS min.
value to 2
¢ Updated 'Data Input Hold Time' DDR External DQS min. value
to 20
e Updated t)y
¢ Upadted figure 'QuadSPI output timing (SDR mode) diagram'
and 'QuadSPI input timing (HyperRAM mode) diagram’
* In 12-bit ADC operating conditions :
* Fixed the typo in Rgw1
¢ Removed parameter 'AVppa'
¢ In 12-bit ADC electrical characteristics :
* Added note 'On reduced pin packages where ..."
* Removed max. value of 'Ippa_apc'
¢ Added note 'Due to triple ... '
¢ In CMP with 8-bit DAC electrical specifications :
* Updated Typ. and Max. values of 'Ipp. s’
* Upadted Typ. value of 'tpysg'
e Updated Typ. value of 'Vyyst1' s 'VHysT2's and ‘Vyysts'
* In LPSPI electrical specifications :
* Updated 'fheripn’ and 'fop', and 'tspsck’
* Updated 3.3 V numbers and added footnote against fy, tsu,
ans ty in HSRUN Mode
¢ Added footnote to ItWSPSCKI

Table continues on the next page...
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Table 35. Revision History (continued)

Rev. No.

Date

Substantial Changes

* Updated t| g5 and ti 54
* Added footnote in Figure: LPSPI slave mode timing (CPHA =
0) and Figure: LPSPI slave mode timing (CPHA = 1)
* In Thermal characteristics :
¢ Updated table name for the LQFP packages
¢ Added table for the BGA package
» Updated Obtaining package dimensions

Rev. 3

Dec 2019

» Updated Ordering Information in Ordering information
¢ Updated CAN-FD and CSec information for MWCT1015SF in
Feature Comparison figure

Rev. 4

Aug 2020

* Removed Trays and Tubes from the Ordering information

Rev. 5

April 2024

Updated DC electrical specifications at 3.3 V Range

Updated DC electrical specifications at 5.0 V Range

Updated the values of Jacc_spir in SPLL electrical specifications
Updated 12-bit ADC operating conditions
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Data sheet status

Legal information

Document status!'1?] Product statusl®!

Definition

Objective [short] data sheet Development

This document contains data from the objective specification for product

development.

Preliminary [short] data sheet Qualification

This document contains data from the preliminary specification.

Production

Product [short] data sheet

This document contains the product specification.

[11  Please consult the most recently issued document before initiating or completing a design.

[2] The term 'short data sheet' is explained in section "Definitions".

[3] The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple devices.
The latest product status information is available on the Internet at URL https://www.nxp.com.

Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet with
the same product type number(s) and title. A short data sheet is intended for
quick reference only and should not be relied upon to contain detailed and full
information. For detailed and full information see the relevant full data sheet,
which is available on request via the local NXP Semiconductors sales office.
In case of any inconsistency or conflict with the short data sheet, the full data

sheet shall prevail.

Product specification — The information and data provided in a Product data
sheet shall define the specification of the product as agreed between NXP
Semiconductors and its customer, unless NXP Semiconductors and customer
have explicitly agreed otherwise in writing. In no event however, shall an
agreement be valid in which the NXP Semiconductors product is deemed to
offer functions and qualities beyond those described in the Product data sheet.

Disclaimers

Limited warranty and liability — Information in this document is believed

to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such damages
are based on tort (including negligence), warranty, breach of contract or any

other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards
customer for the products described herein shall be limited in accordance with
the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. This
document supersedes and replaces all information supplied prior to the

publication hereof.
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Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the

specified use without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications and
products planned, as well as for the planned application and use of customer’s
third party customer(s). Customers should provide appropriate design and
operating safeguards to minimize the risks associated with their applications
and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default in the
customer’s applications or products, or the application or use by customer’s
third party customer(s). Customer is responsible for doing all necessary testing
for the customer’s applications and products using NXP Semiconductors
products in order to avoid a default of the applications and the products or of the
application or use by customer’s third party customer(s). NXP does not accept

any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those

given in the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect the
quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors products
are sold subject to the general terms and conditions of commercial sale,

as published at https://www.nxp.com/profile/terms, unless otherwise agreed
in a valid written individual agreement. In case an individual agreement

is concluded only the terms and conditions of the respective agreement
shall apply. NXP Semiconductors hereby expressly objects to applying the
customer’s general terms and conditions with regard to the purchase of NXP

Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted or
construed as an offer to sell products that is open for acceptance or the grant,
conveyance or implication of any license under any copyrights, patents or other
industrial or intellectual property rights.

Quick reference data — The Quick reference data is an extract of the product
data given in the Limiting values and Characteristics sections of this document,

and as such is not complete, exhaustive or legally binding.

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.

Legal information

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and

English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.

Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the

ultimate design decisions regarding its products and is solely responsible

for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

Suitability for use in automotive applications (functional safety) — This NXP
product has been qualified for use in automotive applications. It has been
developed in accordance with ISO 26262, and has been ASIL classified
accordingly. If this product is used by customer in the development of, or for
incorporation into, products or services (a) used in safety critical applications
or (b) in which failure could lead to death, personal injury, or severe physical
or environmental damage (such products and services hereinafter referred to
as “Critical Applications”), then customer makes the ultimate design decisions
regarding its products and is solely responsible for compliance with all legal,
regulatory, safety, and security related requirements concerning its products,
regardless of any information or support that may be provided by NXP. As
such, customer assumes all risk related to use of any products in Critical
Applications and NXP and its suppliers shall not be liable for any such use by
customer. Accordingly, customer will indemnify and hold NXP harmless from
any claims, liabilities, damages and associated costs and expenses (including
attorneys’ fees) that NXP may incur related to customer’s incorporation of any
product in a Critical Application.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute

or sell products.

Trademarks

Notice: All referenced brands, product names, service names, and

trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.
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AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE, Cordio,
CoreLink, CoreSight, Cortex, DesignStart, DynamiQ, Jazelle, Keil, Mali,
Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore, Socrates, Thumb,
TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-PLUS, ULINKpro, uVision,
Versatile — are trademarks and/or registered trademarks of Arm Limited (or its
subsidiaries or affiliates) in the US and/or elsewhere. The related technology
may be protected by any or all of patents, copyrights, designs and trade

secrets. All rights reserved.
12C-bus — logo is a trademark of NXP B.V.

NXP SECURE CONNECTIONS FOR A SMARTER WORLD — is a trademark
of NXP B.V.

SafeAssure — is a trademark of NXP B.V.

SafeAssure — logo is a trademark of NXP B.V.

MWCT101XS Data Sheet, Rev. 5, 05/2024

Legal information

Data Sheet: Advance Information

67



AUTOSAR

SAFE
ASSURE

by NXP

Please be aware that important notices concerning this document and the product(s) described
herein, have been included in section 'Legal information'.

© NXP B.V. 2024. All rights reserved.

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

Date of release: 05/2024
Document identifier: MWCT101xSF



Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:

© View MWCT1015SFVLL on WIN SOURCE

) NXP / Nexperid Information

Optimize Your Supply Chain with WIN SOURCE Solutions

Global Sourcing Solution
Obsolete Management
Cost Control Management
Shortage Management
Alternative Solution

Excess Inventory Management


https://www.win-source.net/products/detail/nxp/mwct1015sfvll.html
https://www.win-source.net/manufacturer/nxp

