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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Active

Core Processor ARM® Cortex®-M4F

Core Size 32-Bit Single-Core

Speed 112MHz

Connectivity CANbus, FlexIO, I²C, LINbus, SPI, UART/USART

Peripherals POR, PWM, WDT

Number of I/O 58

Program Memory Size 256KB (256K x 8)

Program Memory Type FLASH

EEPROM Size 4K x 8

RAM Size 32K x 8

Voltage - Supply (Vcc/Vdd) 2.7V ~ 5.5V

Data Converters A/D 16x12b SAR; D/A1x8b

Oscillator Type Internal

Operating Temperature -40°C ~ 105°C (TA)

Mounting Type Surface Mount

Package / Case 64-LQFP

Supplier Device Package 64-LQFP (10x10)

Purchase URL https://www.e-xfl.com/product-detail/nxp-semiconductors/fs32k142uat0vlht

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/fs32k142uat0vlht-4421804
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


Ordering information

3.1 Selecting orderable part number

Not all part number combinations are available. See the attachment
S32K1xx_Orderable_Part_Number_ List.xlsx attached with the Datasheet for a list of
standard orderable part numbers.
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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.

• 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 Conditions1 Min Max Unit

VDD
2 2.7 V - 5. 5V input supply voltage — -0.3 5.8 3 V

VREFH 3.3 V / 5.0 V ADC high reference voltage — -0.3 5.8 3 V

IINJPAD_DC_ABS
4 Continuous DC input current (positive /

negative) that can be injected into an I/O
pin

— -3 +3 mA

VIN_DC Continuous DC Voltage on any I/O pin
with respect to VSS

— -0.8 5.85 V

IINJSUM_DC_ABS Sum of absolute value of injected currents
on all the pins (Continuous DC limit)

— — 30 mA

Tramp
6 ECU supply ramp rate — 0.5 V/min 500 V/ms —

Tramp_MCU
7 MCU supply ramp rate — 0.5 V/min 100 V/ms —

TA
8 Ambient temperature — -40 125 °C

TSTG Storage temperature — -55 165 °C

VIN_TRANSIENT Transient overshoot voltage allowed on
I/O pin beyond VIN_DC limit

— — 6.8 9 V

1. All voltages are referred to VSS unless otherwise specified.
2. As VDD 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.

4

General

S32K1xx Data Sheet, Rev. 8, 06/2018

NXP Semiconductors 9



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

4.3 Thermal operating characteristics
Table 3. Thermal operating characteristics for 64 LQFP, 100 LQFP, and 100 MAP-BGA

packages.

Symbol Parameter Value Unit

Min. Typ. Max.

TA C-Grade Part Ambient temperature under bias −40 — 851 ℃
TJ C-Grade Part Junction temperature under bias −40 — 1051 ℃
TA V-Grade Part Ambient temperature under bias −40 — 1051 ℃
TJ V-Grade Part Junction temperature under bias −40 — 1251 ℃
TA M-Grade Part Ambient temperature under bias −40 — 1252 ℃
TJ M-Grade Part Junction temperature under bias −40 — 1352 ℃

1. Values mentioned are measured at ≤ 112 MHz in HSRUN mode.
2. Values mentioned are measured at ≤ 80 MHz in RUN mode.
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Table 6. Power mode transition operating behaviors (continued)

Symbol Description Min. Typ. Max. Unit

VLPS → RUN 8 — 17 μs

STOP1 → RUN 0.07 0.075 0.08 μs

STOP2 → RUN 0.07 0.075 0.08 μs

VLPR → RUN 19 — 26 μs

VLPR → VLPS 5.1 5.7 6.5 μs

VLPS → VLPR 18.8 23 27.75 μs

RUN → Compute operation 0.72 0.75 0.77 μs

HSRUN → Compute operation 0.3 0.31 0.35 μs

RUN → STOP1 0.35 0.38 0.4 μs

RUN → STOP2 0.2 0.23 0.25 μs

RUN → VLPS 0.3 0.35 0.4 μs

RUN → VLPR 3.5 3.8 5 μs

VLPS → Asynchronous DMA Wakeup 105 110 125 μs

STOP1 → Asynchronous DMA Wakeup 1 1.1 1.3 μs

STOP2 → Asynchronous DMA Wakeup 1 1.1 1.3 μs

Pin reset → Code execution — 214 — μs

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

4.7 Power consumption

The following table shows the power consumption targets for the device in various mode
of operations. Attached S32K1xx_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 power modes of the
Reference Manual.
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Table 7. Power consumption (Typicals unless stated otherwise) 1
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S32K116 25 Typ 26 40 1.05 1.07 TBD 6.3 7.2 11.8 20.3 NA 245

85 Typ 76 93 1.1 1.11 TBD 6.6 7.5 12 20.6 251

Max 287 300 1.39 1.4 NA 8 8.9 13.4 22.1 279

105 Typ 139 164 1.15 1.16 TBD 6.8 7.7 12.3 20.8 255

Max 590 603 1.68 1.69 NA 9.2 10.1 14.5 23.1 302

125 Typ NA NA NA NA TBD NA NA NA NA NA

Max 891 904 2.02 2.04 NA 10.4 11.3 15.6 24.1 325

S32K118 25 Typ 26 38 1.9 2.5 TBD 7 12 TBD TBD NA TBD

105 Typ TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD

Max TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD

125 Max TBD TBD TBD TBD TBD TBD TBD TBD 42 TBD

S32K142 25 Typ 29 40 1.17 1.21 2.19 6.4 7.4 17.3 24.6 24.5 31.3 28.8 37.5 40.5 52.2 360

85 Typ 128 137 1.48 1.51 2.31 7 8 17.6 24.9 25 31.6 29.1 37.7 41.1 52.5 364

Max 335 360 1.87 1.89 NA 8.6 9.4 22 28.2 26.9 33.5 32 40 44 55.6 400

105 Typ 240 257 1.58 1.61 2.44 7.6 8.3 18.3 25.7 25.5 31.9 29.8 38 41.5 53.1 373

Max 740 791 2.32 2.34 NA 9.9 10.9 23.1 30.2 27.8 35.3 33.8 40.7 44.9 57.4 423

125 Typ NA NA NA NA 2.84 NA NA NA NA NA NA NA NA NA NA

Table continues on the next page...
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Table 8. VLPS additional use-case power consumption at typical conditions

Use-case Description Temp. Device Unit

S32K116 S32K118 S32K142 S32K144 S32K146 S32K148

VLPS and RTC • Clock source: LPO or RTC_CLKIN 25 TBD TBD 30 30 30 40 μA

85 TBD TBD 110 170 180 240 μA

105 TBD TBD 230 330 350 490 μA

125 TBD TBD 570 680 810 1250 μA

VLPS and LPUART
TX/RX

• Clock source: SIRC
• Transmiting or receiving continuously

using DMA
• Baudrate: 19.2 kbps

25 TBD TBD 230 230 250 250 μA

85 TBD TBD 320 400 410 490 μA

105 TBD TBD 490 550 600 850 μA

125 TBD TBD 890 1070 1250 1960 μA

VLPS and LPUART
wake-up

• Clock source: SIRC
• Wake-up address feature enabled
• Baudrate: 19.2 kbps

25 TBD TBD 100 100 110 110 μA

85 TBD TBD 170 240 280 350 μA

105 TBD TBD 260 400 480 600 μA

125 TBD TBD 530 580 1000 1280 μA

VLPS and LPI2C
master

• Clock Source: SIRC
• Transmit/receive using DMA
• Baudrate: 100 kHz

25 TBD TBD 670 690 820 900 μA

85 TBD TBD 880 960 1220 1370 μA

105 TBD TBD 1080 1250 1660 2060 μA

125 TBD TBD 1970 1980 2860 3690 μA

VLPS and LPI2C
slave wake-up

• Clock source: SIRC
• Wake-up address feature enabled
• Baudrate: 100 kHz

25 TBD TBD 250 250 270 280 μA

85 TBD TBD 340 340 410 510 μA

105 TBD TBD 430 430 610 810 μA

125 TBD TBD 740 760 1170 1540 μA

VLPS and LPSPI
master

• Clock source: SIRC
• Transmit/receive using DMA
• Baudrate: 500 kHz

25 TBD TBD 2.99 3.19 3.75 4.11 mA

85 TBD TBD 3.26 3.7 4.35 4.93 mA

105 TBD TBD 3.5 4.2 4.93 5.74 mA

125 TBD TBD 3.93 4.63 5.97 7.38 mA

VLPS and LPIT • Clock source: SIRC
• 1 channel enable
• Mode: 32-bit periodic counter

25 TBD TBD 100 100 120 130 μA

85 TBD TBD 190 250 260 320 μA

105 TBD TBD 310 410 440 570 μA

125 TBD TBD 640 750 910 1280 μA
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The following table shows the power consumption targets for S32K148 in various mode
of operations measure at 3.3 V.

Table 9. Power consumption at 3.3 V

Chip/Device Ambient
Temperature

(°C)

RUN@80 MHz (mA) HSRUN@112 MHz (mA)1

Peripherals
enabled +

QSPI

Peripherals
enabled +

ENET + SAI

Peripherals
enabled +

QSPI

Peripherals
enabled +

ENET + SAI

S32K148 25 Typ 67.3 79.1 89.8 105.5

85 Typ 67.4 79.2 95.6 105.9

Max 82.5 88.2 109.7 117.4

105 Typ 68.0 79.8 96.6 106.7

Max 80.3 89.1 109.0 119.0

125 Max 83.5 94.7 NA

1. HSRUN mode must not be used at 125°C. Max ambient temperature for HSRUN mode is 105°C.

4.8 ESD handling ratings

Symbol Description Min. Max. Unit Notes

VHBM Electrostatic discharge voltage, human body model − 4000 4000 V 1

VCDM Electrostatic discharge voltage, charged-device model 2

All pins except the corner pins − 500 500 V

Corner pins only − 750 750 V

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.

General
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Table 18. External System Oscillator frequency specifications

Symbol Description Min. Typ. Max. Unit Notes

S32K14x S32K11x S32K14x S32K11x S32K14x S32K11x

fosc_hi Oscillator crystal or resonator
frequency

4 — 40 MHz

fec_extal Input clock frequency (external clock
mode)

— — 50 48 MHz 1

tdc_extal Input clock duty cycle (external clock
mode)

48 50 52 % 1

tcst Crystal Start-up Time

8 MHz low-gain mode (HGO=0) — 1.5 — ms 2

8 MHz high-gain mode (HGO=1) — 2.5 —

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 upto 40-60%
2. Proper PC board layout procedures must be followed to achieve specifications.
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1 2 3

tSCK 

tIS tIH 

Clock

SCK

CS

Data in

tSDC 
tSDC 

Figure 9. QuadSPI input timing (SDR mode) diagram

1 2 3

tIV 
tOV 

tSCK 

tCSSCK tSCKCS 

Clock

SCK

CS

Data out

tSDC 
tSDC tSDC 

Invalid

Figure 10. QuadSPI output timing (SDR mode) diagram

invalid invalidD2 invalid invalidD4D3D1 D5

TIS TIS

TIHTIH

TIS– Setup Time
TIH– Hold Time

Figure 11. QuadSPI input timing (HyperRAM mode) diagram
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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% VDD and 80% VDD thresholds.
• All measurements are with maximum output load of 50 pF, input transition of 1 ns

and pad configured with fastest slew setting ( DSE = 1 ).

6.5

Communication modules
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Figure 18. LPSPI master mode timing (CPHA = 0)

<<CLASSIFICATION>> 
<<NDA MESSAGE>> 

38

2

6 7

MSB IN2 

BIT 6 . . . 1 MASTER MSB OUT2 MASTER LSB OUT 

55

10

12 13 

PORT DATA PORT DATA

3 12 13 4

1.If configured as output 
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

11

(OUTPUT)

(CPOL=0)
SPSCK

SPSCK
(CPOL=1)

SS1

(OUTPUT)

(OUTPUT)

MOSI
(OUTPUT)

MISO
(INPUT) LSB INBIT 6 . . . 1

Figure 19. LPSPI master mode timing (CPHA = 1)
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Table 36. RMII signal switching specifications
(continued)

Symbol Description Min. Max. Unit

RMII7 RMII_CLK to TXD[1:0], TXEN invalid 2 — ns

RMII8 RMII_CLK to TXD[1:0], TXEN valid — 15 ns

RMII2 RMII1

RMII4RMII3

Valid data

Valid data

Valid data

RMII_CLK(input)

RXD[n:0]

CRS_DV

RXER

Figure 26. RMII receive diagram

RMII7RMII8

Valid data

Valid data

RMII6 RMII5

RMII_CLK (input)

TXD[n:0]

TXEN

Figure 27. RMII transmit diagram

The following table describes the MDIO electrical characteristics.

• Measurements are with maximum output load of 25 pF, input transition of 1 ns and
pad configured with fastest slew settings (DSE = 1'b1).

• I/O operating voltage ranges from 2.97 V to 3.6 V
• While doing the mode transition (RUN -> HSRUN or HSRUN -> RUN ), the

interface should be OFF.
• MDIO pin must have external Pull-up.

Table 37. MDIO timing specifications

Symbol Description Min. Max. Unit

— MDC Clock Frequency — 2.5 MHz

Table continues on the next page...
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Table 40. JTAG electrical specifications

Symbol Description Run Mode HSRUN Mode VLPR Mode Unit

5.0 V IO 3.3 V IO 5.0 V IO 3.3 V IO 5.0 V IO 3.3 V IO

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.

JI TCLK frequency of operation MHz

Boundary Scan - 20 - 20 - 20 - 20 - 10 - 10

JTAG - 20 - 20 - 20 - 20 - 10 - 10

J2 TCLK cycle period 1/JI - 1/JI - 1/JI - 1/JI - 1/JI - 1/JI - ns

J3 TCLK clock pulse width ns

Boundary Scan

J2
/2

 -
 5

J2
/2

 +
 5

J2
/2

 -
 5

J2
/2

 +
 5

J2
/2

 -
 5

J2
/2

 +
 5

J2
/2

 -
 5

J2
/2

 +
 5

J2
/2

 -
 5

J2
/2

 +
 5

J2
/2

 -
 5

J2
/2

 +
 5

JTAG

J4 TCLK rise and fall times - 1 - 1 - 1 - 1 - 1 - 1 ns

J5 Boundary scan input data
setup time to TCLK rise

5 - 5 - 5 - 5 - 15 - 15 - ns

J6 Boundary scan input data
hold time after TCLK rise

5 - 5 - 5 - 5 - 8 - 8 - ns

J7 TCLK low to boundary scan
output data valid

- 28 - 32 - 28 - 32 - 80 - 80 ns

J8 TCLK low to boundary scan
output data invalid

0 - 0 - 0 - 0 - 0 - 0 -

J9 TCLK low to boundary scan
output high-Z

- 28 - 32 - 28 - 32 - 80 - 80 ns

J10 TMS, TDI input data setup
time to TCLK rise

3 - 3 - 3 - 3 - 15 - 15 - ns

J11 TMS, TDI input data hold
time after TCLK rise

2 - 2 - 2 - 2 - 8 - 8 - ns

J12 TCLK low to TDO data valid - 28 - 32 - 28 - 32 - 80 - 80 ns

J13 TCLK low to TDO data
invalid

0 - 0 - 0 - 0 - 0 - 0 - ns

J14 TCLK low to TDO high-Z - 28 - 32 - 28 - 32 - 80 - 80 ns
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J2
J3 J3

J4 J4

TCLK (input)

Figure 32. Test clock input timing

J7

J9

J5 J6

Input data valid

Output data valid

TCLK

Data inputs

Data outputs

Data outputs

J8

Figure 33. Boundary scan (JTAG) timing

Debug modules
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J12

J10 J11

Input data valid

Output data valid

TCLK

TDI/TMS

TDO

J14

TDO

J13

Figure 34. Test Access Port timing

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

7
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Table 41. Thermal characteristics for 32-pin QFN and 48/64/100/144/176-pin LQFP package
(continued)

Rating Conditions Symbol Package Values Unit

S32K116 S32K118 S32K142 S32K144 S32K146 S32K148

144 NA NA NA NA 37 31

176 NA NA NA NA NA 30

Thermal resistance, Junction to Ambient
(@200 ft/min)1, 3

Four layer
board (2s2p)

RθJMA 32 26 NA NA NA NA NA

48 48 41 NA NA NA NA

64 NA 37 36 36 35 NA

100 NA NA 34 34 33 NA

144 NA NA NA NA 36 30

176 NA NA NA NA NA 29

Thermal resistance, Junction to Board4 — RθJB 32 11 NA NA NA NA NA

48 33 24 NA NA NA NA

64 NA 26 25 25 23 NA

100 NA NA 25 25 24 NA

144 NA NA NA NA 30 24

176 NA NA NA NA NA 24

Thermal resistance, Junction to Case 5 — RθJC 32 NA NA NA NA NA NA

48 23 19 NA NA NA NA

64 NA 14 13 12 11 NA

100 NA NA 13 12 11 NA

144 NA NA NA NA 12 9

176 NA NA NA NA NA 9

Thermal resistance, Junction to Case
(Bottom) 6

— RθJCBottom 32 1 NA

48 NA

64

100

144

176

Table continues on the next page...
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7.3 General notes for specifications at maximum junction
temperature

An estimation of the chip junction temperature, TJ, can be obtained from this equation:

where:
• TA = ambient temperature for the package (°C)
• RθJA = junction to ambient thermal resistance (°C/W)
• PD = 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:

where:
• RθJA = junction to ambient thermal resistance (°C/W)
• RθJC = junction to case thermal resistance (°C/W)
• RθCA = case to ambient thermal resistance (°C/W)

RθJC is device related and cannot be influenced by the user. The user controls the thermal
environment to change the case to ambient thermal resistance, RθCA. 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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Table 43. Revision History

Rev. No. Date Substantial Changes

• Added footnotes Vih Input Buffer High Voltage and Vih Input Buffer Low
Voltage

• Updated table: AC electrical specifications at 3.3 V range
• Updated table: AC electrical specifications at 5 V range
• In table: Standard input pin capacitance

• Added footnote to Normal run mode (S32K14x series)
• Removed note from 1M ohms Feedback Resistor in figure Oscillator

connections scheme
• In table: External System Oscillator electrical specifications

• Updated typical of IDDOSC Supply current — low-gain mode (low-power
mode) (HGO=0) 1 for 4 and 8 MHz

• Removed rows for Ilk_ext EXTAL/XTAL impedence High-frequency, low-
gain mode (low-power mode) and high-frequency, high-gain mode and
VEXTAL

• Updated Typ. of RS low-gain mode
• Updated description of RF, RS, and VPP
• Removed footnote from RF Feedback resistor
• Updated footnote for C1 C2 and RF

• In table: Table 18
• Removed mention of high-frequency
• Added HGO 0, 1 information

• In table: Fast internal RC Oscillator electrical specifications
• Updated FFIRC
• Updated description of ΔF
• Updated typ and max values of TJIT cycle-to-cycle jitter and TJIT Long

term jitter over 1000 cycles
• Added footnotes to TJIT cycle-to-cycle jitter and TJIT Long term jitter

over 1000 cycles
• Updated naming convention of IDDFIRC Supply current
• Added footnote to IDDFIRC Supply current
• Added footnote to column Parameter

• In table: Slow internal RC oscillator (SIRC) electrical specifications
• Removed VDD Supply current in 2 MHz Mode
• Removed footnote and updated description of ΔF
• Updated footnote to FSIRC and IDDSIRC

• In table: SPLL electrical specifications
• Added row for FSPLL_REF PLL Reference
• Updated naming convention throughout the table
• Updated the max value of TSPLL_LOCK Lock detector detection time

• In table: Flash timing specifications — commands
• Added footnotes:

• All command times assumes ...
• For all EEPROM Emulation terms ...
• 'First time' EERAM writes after a POR ...

• Removed footnote 'Assumes 25 MHz or ...'
• Updated Max of teewr32bers
• Added parameters tquickwr and tquickwrClnup

• In table: Reliability specifications
• Removed Typ. values for all parameters
• Removed footnote 'Typical values represent ... '
• Added footnote 'Any other EEE driver usage ... '

• Updated QuadSPI AC specifications
• Removed topic: Reliability, Safety and Security modules
• In table: 12-bit ADC operating conditions

• Updated VDDA

Table continues on the next page...
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Table 43. Revision History (continued)

Rev. No. Date Substantial Changes

• Updated note 'All the limits defined ... '
• Updated parameter 'IINJPAD_DC_ABS', 'VIN_DC', IINJSUM_DC_ABS.

• In Table 2,
• Updated parameter IINJPAD_DC_OP and IINJSUM_DC_OP.

• In Table 5, updated TBDs for VLVR_HYST, VLVD_HYST, and VLVW_HYST
• In Power mode transition operating behaviors,

• Added VLPR → VLPS
• Added VLPS → VLPR
• Updated TBDs for VLPS → Asynchronous DMA Wakeup, STOP1 →

Asynchronous DMA Wakeup, and STOP2 → Asynchronous DMA
Wakeup

• In Table 7, updated the specifications for S32K144.
• Updated the attachment S32K1xx_Power_Modes _Configuration.xlsx.
• In Table 15, removed CIN_A.
• In Table 17,

• Updated specificatins for gmXOSC.
• Removed IDDOSC

• In Table 19,
• Added parameter ΔF125.
• Removed IDDFIRC

• In Table 20,
• Added parameter ΔF125.
• Removed IDDSIRC

• In Table 21, removed ILPO
• Updated section: Flash memory module (FTFC) electrical specifications
• In section: 12-bit ADC operating conditions,

• Updated TBDs for IDDA_ADC and TUE in Table 28
• Updated TBDs for IDDA_ADC and TUE in Table 29

• In section: QuadSPI AC specifications, updated figure 'QuadSPI output
timing (HyperRAM mode) diagram'.

• In section: 12-bit ADC operating conditions, updated Table 27.
• In section: CMP with 8-bit DAC electrical specifications, added note 'For

comparator IN signals adjacent ... '
• In table: Table 32, minor update in footnote 6.
• In table: Table 41, updated specifications for S32K146.

5 06 Dec 2017 • Removed S32K148 from 'Caution'
• Updated figure: S32K1xx product series comparison for

• 'EEPROM emulated by FlexRAM' of S32K148 (Added content to
footnote)

• Added support for LIN protocol version 2.2 A
• In Absolute maximum ratings :

• Added note 'Unless otherwise ... '
• Added parameter 'Added note 'Tramp_MCU'
• Updated footnote for 'Tramp'

• In Voltage and current operating requirements :
• Added footnote 'VDD and VDDA must be shorted ... ' against parameter

'VDD– VDDA'
• Updated footnote 'VDD and VDDA must be shorted ...'

• In Power and ground pins
• Added diagrams for 32-QFN and 48-LQFP and footnote below the

diagrams.
• Updated footnote 'VDD and VDDA must be shorted ...'

• In Power mode transition operating behaviors :

Table continues on the next page...
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Table 43. Revision History (continued)

Rev. No. Date Substantial Changes

• Fixed the typo in RSW1
• In LPSPI electrical specifications :

• Updated tLead and tLag
• Added footnote in Figure: LPSPI slave mode timing (CPHA = 0) and

Figure: LPSPI slave mode timing (CPHA = 1)
• In Thermal characteristics :

• Updated the name of table: Thermal characteristics for 32-pin QFN
and 48/64/100/144/176-pin LQFP package

• Deleted specs for RθJC for 32 QFN package
• Added 'RθJCBottom'

8 18 June 2018 • In attachement 'S32K1xx_Power_Modes _Configuration':
• Updated VLPR peripherals disabled and Peripherals Enabled use case

#1, using 4 Mhz for System clock, 2 Mhz for bus clock, and 1Mhz for
flash.

• Removed S32K116 from Notes
• In figure: S32K1xx product series comparison :

• Added note 'Availability of peripherals depends on the pin
availability ...'

• Updated 'Ambient Operation Temperature' row
• Updated 'System RAM (including FlexRAM and MTB)' row for

S32K144, S32K146, and S32K148
• In Ordering information :

• Updated figure for 'Y: Optional feature'
• Updated footnote 3

• In Power and ground pins :
• In figure 'Power diagram', updtaed VFlash frequency to 3.3 V

• In Power mode transition operating behaviors :
• Updated footnote for 'VLPS Mode: All clock sources disabled'

• In Power consumption :
• Added IDDs for S32K116
• Added VLPR Peripherals enabled use case 2 at 125 °C/Typicals
• Renamed VLPR 'Peripherals enabled' to 'Peripherals enabled use

case 1'
• Added footnote 'Data collected using RAM' to VLPR 'Peripherals

disabled' and VLPR 'Peripherals enabled use case 1'
• Updated VLPS Peripherals enabled at 25 °C/Typicals for S32K142 and

S32K144 to 40 μA and 42 μA respectively
• Added table 'VLPS additional use-case power consumption at typical

conditions'
• In DC electrical specifications at 3.3 V Range :

• Updated naming conventions
• Added specs for GPIO-FAST pad

• In DC electrical specifications at 5.0 V Range :
• Updated naming conventions
• Added specs for GPIO-FAST pad

• In AC electrical specifications at 3.3 V range :
• Updated naming conventions
• Added specs for GPIO-FAST pad

• In AC electrical specifications at 5 V range :
• Updated naming conventions
• Added specs for GPIO-FAST pad

• In External System Oscillator electrical specifications :
• Clarified description of gmXOSC
• Updated VIL max. to 1.15 V

• In Fast internal RC Oscillator (FIRC) electrical specifications :
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