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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"

Active

ARM® Cortex®-M4F
32-Bit Single-Core

80MHz

CANbus, FlexIO, I2C, LINbus, SPI, UART/USART
POR, PWM, WDT

58

1MB (1M x 8)

FLASH

4K x 8

128K x 8

2.7V ~ 5.5V

A/D 24x12b SAR; D/A1x8b
Internal

-40°C ~ 125°C (TA)
Surface Mount

64-LQFP

64-LQFP (10x10)
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Feature comparison

Description Input Multiplexing sheet(s) attached with
Reference Manual.

Parameter K116 K118 K142 K144 K146 K148
Core Arm® Cortex™-M0+ Arm® Cortex™-M4F
Frequency 48 MHz 80 MHz (RUN mode) or 112 MHz (HSRUN mode)!
IEEE-754 FPU o ]
Cryptographic Services Engine (CSEc)1 . ]
CRC module 1x 1x
1SO 26262 capable up to ASIL-B capable up to ASIL-B
Peripheral speed up to 48 MHz up to 112 MHz (HSRUN)
Crossbar 3 .
5 DMA
E External Watchdog Monitor (EWM) o L]
@ | Memory Protection Unit (MPU) . o
FIRC CMU . o
Watchdog 1x 1x
Low power modes . ]
HSRUN mode! o .
Number of I/Os up to 43 | up to 58 up to 89 | up to 128 | up to 156
Single supply voltage 27-55V 27-55V
Ambient Operation Temperature (Tg) -40°C to +105°C / +125°C -40°C to +105°C / +125°C
Flash 128 KB [ 256 KB 256kB | s12kB | imB | 2mB?
Error Correcting Code (ECC) . °
System RAM (including FlexRAM and MTB) 17 KB [ 25 KB 32KB | 64KB | 128KB | 256KB
E FlexRAM (also available as system RAM) 2 KB 4 KB
E Cache o 4 KB
=
EEPROM emulated by FlexRAM 2 KB (up to 32 KB D-Flash) 4 KB (up to 64 KB D-Flash) See footnote 3
External memory interface o o c:-lu;:)desrgblsqg
Low Power Interrupt Timer (LPIT) 1Xx 1x
. | FlexTimer (16-bit counter) 8 channels 2x (16) 4x (32) | 6x (48) | 8x (64)
E Low Power Timer (LPTMR) 1x 1x
a Real Time Counter (RTC) 1x 1x
Programmable Delay Block (PDB) 1x 2x
2 Trigger mux (TRGMUX) 1x (43) 1x (45) 1x (64) 1x (73) 1x (81)
'S | 12-bit SAR ADC (1 Msps each) 1x (13) 1x (16) 2x (16) 2x (24) 2x (32)
< Comparator with 8-bit DAC 1x 1x
10/100 Mbps IEEE-1588 Ethernet MAC o o 1x
S Serial Audio Interface (AC97, TDM, 12S) o o 2x
E i_s%v;p?r::vﬁrru%éo?;/o%l\[:rgﬂaigﬁ:??o, 2.1, 2.2A, and SAE J2602) 2x 2x 3x
é Low Power SPI (LPSPI) 1x [ 2x 2x 3x
g Low Power 12C (LPI2C) 1x 1x 2x
© [FlexCAN 1x 2x 3x 3x 3x
(CAN-FD ISO/CD 11898-1) (1x with FD) (1x with FD) (1x with FD) (2x with FD) (3x with FD)
FlexIO (8 pins configurable as UART, SPI, 12C, 12S) 1x 1x
SWD, JTAG
» | Debug &trace SWD, MTB (1 KB), JTAG# SWD, JTAG (ITM, SWV, SWO) (ITM, SWV,
a SWO), ETM
~— | Ecosystem NXP S32 Design Studio (GCC) + SDK, NXP S32 Design Studio (GCC) + SDK,
(IDE, compiler, debugger) IAR, GHS, Arm®, Lauterbach, iSystems IAR, GHS, Arm®, Lauterbach, iSystems
.. i 64-pin LQFP o
([ ZmEh | EMISE | R | e e lor
5 P P P 100-pin MAPBGA| 1592 LOED | 176-pin LQFP
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 Available when EEEPROM, CSEc and Data Flash are not used. Else only up to 1,984 KB is available for Program Flash.
3 4 KB (up to 512 KB D-Flash as a part of 2 MB 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.
4 Only for Boundary Scan Register
5 See Dimensions section for package drawings

Figure 3. S32K1xx product series comparison
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Ordering information

3.2 Ordering information

Product status
Product type/brand

Product line

Series/Family
(including generation)

Core platform/
Performance

Memory size

Ordering option 1: Letter
Ordering option 2: Letter

Wafer Fab and
revision

Temperature
Package

Tape and Reel

Product status
P: Prototype
F: Qualified

Product type/brand
S32: Automotive 32-bit MCU

Product line
K: Arm Cortex MCUs

Series/Family
1: 1st product series
2: 2nd product series

Core platform/Performance
1: Arm Cortex MO+
4: Arm Cortex M4F

Memory size

2 4 6 8

S$32K11x 128K | 256K

S82K14x | 256K 512K | 1M | 2m

F/P S32 K1 00 XY T0 M LH R

—

Ordering option
X: Speed
B: 48 MHz without DMA (S32K11x only)
L: 48 MHz with DMA (S32K11x only)
H: 80 MHz
Ut: 112 MHz (Not valid with M temperature/125C)

Y: Optional feature
R: Base feature set
F: CAN FD, FlexIO
At1: CAN FD, FlexIO, Security
E: Ethernet, Serial Audio Interface (S32K148 only)
J1: Ethernet, Serial Audio Interface, CAN FD,
FlexIO, Security (S32K148 only)

Wafer, Fab and revision
Fx: ATMC2

Tx: GF

XX: Flex #2

x0: 1st revision

Temperature

V: -40C to 105C
M: -40C to 125C
W: -40C to 150C2

Package

Pins | LQFP [ QFN | BGA

32 - FM

48 LF

64 LH

100 LL - MH

144 | |

176 | LU

Tape and Reel
T: Trays/Tubes
R: Tape and Reel

1. 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.
2. Not supported yet
3. Part numbers no longer offered as standard include:

Ordering Option X (M:64MHz); Ordering Option Y (N: limited RAM. 16KB for K142, 48KB for K144, 96KB for K146, 192KB for K148

S: Security); Temperature (C: -40C to 85C)

NOTE
Not all part number combinations are available. See S32K1xx_Orderable_Part_Number_List.xIsx
attached with the Datasheet for list of standard orderable parts.

Figure 4. Ordering information
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General

4.4 Power and ground pins

T[] Vop
48 LQFP Voo

VREFH/VDDA

EC

Package Vs

CDEC
1l
Cp
CREF
Coec|
1|

h VREFH/VDDA/VDD 32 Q F N VDD
¥ Package
e VrerL/Vssal/Vss 9 Vss

VRer/Vssa/Vss

CDEC =
0

£ 2
V
Voo oD
VDDA
Vooa 64 LQFP y 100 LQFP Voo o
REFH o
Ve Package Package Vss <
VRerL =
VRer/Vssa/Vss
L VssalVss
£ 3
Coec
Coec| = Cpec] = [Coec| =
8 3 2 3 £ £
144 LQFP Voo o 176 LQFP
a
Package Ves 19 Package
K YR

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

Figure 5. Pinout decoupling
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General
Table 4. Supplies decoupling capacitors 1, 2
Symbol Description Min. 3 Typ. Max. Unit
Crer 4, ® ADC reference high decoupling capacitance 70 100 — nF
Cpec?, 6,7 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 Vppa 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 yF, 0.1 uF 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.

NookrwN

S§32K1xx Data Sheet, Rev. 8, 06/2018
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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 A
85 TBD TBD 110 170 180 240 HA
105 TBD TBD 230 330 350 490 pA
125 TBD TBD 570 680 810 1250 pA
VLPS and LPUART Clock source: SIRC 25 TBD TBD 230 230 250 250 pHA
TX/RX I::;ns:\t;&g or receiving continuously 85 TBD TBD 320 400 410 490 uA
Baudrate: 19.2 kbps 105 TBD TBD 490 550 600 850 HA
125 TBD TBD 890 1070 1250 1960 pHA
VLPS and LPUART Clock source: SIRC 25 TBD TBD 100 100 110 110 MA
wake-up Wake-up.address feature enabled 85 TBD TBD 170 240 280 350 uA
Baudrate: 19.2 kbps
105 TBD TBD 260 400 480 600 A
125 TBD TBD 530 580 1000 1280 pA
VLPS and LPI2C Clock Source: SIRC 25 TBD TBD 670 690 820 900 A
master Transmit/receive using DMA
TBD TBD 122 137 A
Baudrate: 100 kHz 8 880 960 0 870 H
105 TBD TBD 1080 1250 1660 2060 pA
125 TBD TBD 1970 1980 2860 3690 pA
VLPS and LPI2C Clock source: SIRC 25 TBD TBD 250 250 270 280 pHA
slave wake-up Wake-up address feature enabled 85 TBD TBD 340 340 410 510 uA
Baudrate: 100 kHz
105 TBD TBD 430 430 610 810 HA
125 TBD TBD 740 760 1170 1540 pHA
VLPS and LPSPI Clock source: SIRC 25 TBD TBD 2.99 3.19 3.75 411 mA
master Transmit/receive using DMA 85 TBD TBD 306 37 4.35 4.93 mA
Baudrate: 500 kHz i i i i
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 25 TBD TBD 100 100 120 130 A
1 channel enable
TBD TBD 1 2 260 320 A
Mode: 32-bit periodic counter 8 % 50 H
105 TBD TBD 310 410 440 570 pA
125 TBD TBD 640 750 910 1280 pA

B ENED)



General

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 RUN@80 MHz (mA) HSRUN@112 MHz (mA)'
Tem?oeé;\ture Peripherals Peripherals Peripherals Peripherals
enabled + enabled + enabled + enabled +
QSPI ENET + SAI QSPI 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
Vism Electrostatic discharge voltage, human body model - 4000 4000 Vv 1
Veom Electrostatic discharge voltage, charged-device model 2
All pins except the corner pins - 500 500 Vv
Corner pins only - 750 750 \Y
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.

S§32K1xx Data Sheet, Rev. 8, 06/2018
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Memory and memory interfaces

Table 24. Flash command timing specifications for S32K11x (continued)

Symbol Description’ S32K116 S32K118
Typ Max Typ Max Unit | Notes
tersser Erase Flash Sector — 12 130 12 130 ms 2
execution time
togmsecik Program Section — 5 — 5 — ms
execution time (1 KB
flash)
trgtal Read 1s All Block — — 1.7 — 2.8 ms
execution time
trdonce Read Once execution — — 30 — 30 ys
time
tpgmonce Program Once execution |— 90 — 90 — ys
time
tersall Erase All Blocks — 150 1500 230 2500 ms 2
execution time
tutykey Verify Backdoor Access |— — 35 — 35 [VES
Key execution time
tersallu Erase All Blocks — 150 1500 230 2500 ms 2
Unsecure execution time
tpgmpart Program Partition for 32 KB EEPROM |71 — 71 — ms 3
EEPROM execution time |backup
64 KB EEPROM |— — — —
backup
tsetram Set FlexRAM Function  |Control Code 0.08 — 0.08 — ms 3
execution time OxFF
32 KB EEPROM (0.8 1.2 0.8 1.2
backup
48 KB EEPROM |— — — —
backup
64 KB EEPROM |— — — —
backup
teewrsb Byte write to FlexRAM |32 KB EEPROM |385 1700 385 1700 ps 34
execution time backup
48 KB EEPROM |— — — —
backup
64 KB EEPROM |— — — —
backup
teewri6b 16-bit write to FlexRAM |32 KB EEPROM |385 1700 385 1700 ps 34
execution time backup
48 KB EEPROM |— — — —
backup
64 KB EEPROM |— — — —
backup
teewraobers 32-bit write to erased — 360 2000 360 2000 V&
FlexRAM location
execution time

Table continues on the next page...
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4
ADC electrical specifications

Table 29. 12-bit ADC characteristics (3 V to 5.5 V)(VrRern = Vopas VRerL = Vss)

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

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

the
Reference
Manual
TUE4 Total unadjusted error — +4 +8 LSB® 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=Vop, 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 - VrerL)/2\

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/Vsg 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.

NOTE
* Due to triple bonding in lower pin packages like 32-QFN,
48-LQFP, and 64-LQFP degradation might be seen in ADC
parameters.
* When using high speed interfaces such as the QuadSPI,
SAIO, SAIT or ENET there may be some ADC degradation
on the adjacent analog input paths. See following table for

o0k wN

details.
Pin name TGATE purpose

PTES8 CMPO_IN3

PTC3 ADCO_SE11/CMPO0_IN4
PTC2 ADCO_SE10/CMPO_IN5
PTD7 CMPO_IN6

PTD6 CMPO_IN7
PTD28 ADC1_SE22
PTD27 ADC1_SE21

S§32K1xx Data Sheet, Rev. 8, 06/2018
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ADC electrical specifications

6.4.2 CMP with 8-bit DAC electrical specifications

Table 31. Comparator with 8-bit DAC electrical specifications

Table continues on the next page...

S§32K1xx Data Sheet, Rev. 8, 06/2018

Symbol | Description Min. | Typ. Max. Unit
IbpHS Supply current, High-speed mode’ pA
-40 - 125 °C — | 230 300
IbpLs Supply current, Low-speed mode! A
-40-105°C — 6 11
-40-125°C 6 13
VaIN Analog input voltage 0 0 - Vppa Vppa \Y
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? ps
-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
-40-105°C — 1
-40-125°C — 1
tipHs Initialization delay, High-speed mode* [VES
-40 - 125 °C — | 15 3
tioLs Initialization delay, Low-speed mode* ps
-40 - 125 °C — | 10 30
Vuysto  |Analog comparator hysteresis, Hyst0 mV
-40 - 125 °C — | 0 —
VuvsT1 Analog comparator hysteresis, Hyst1, High-speed mV
mode
-40 - 125 °C — | 19 66
Analog comparator hysteresis, Hyst1, Low-speed
mode
-40 - 125 °C — | 40
Vhyst2 | Analog comparator hysteresis, Hyst2, High-speed mV
mode
-40 - 125 °C — | s 133

46
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ADC electrical specifications
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Figure 14. Typical hysteresis vs. Vin level (VDDA = 3.3 V, PMODE = 0)
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Figure 15. Typical hysteresis vs. Vin level (VDDA = 3.3 V, PMODE = 1)
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ADC electrical specifications
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Figure 16. Typical hysteresis vs. Vin level (VDDA =5 V, PMODE = 0)
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Figure 17. Typical hysteresis vs. Vin level (VDDA =5 V, PMODE = 1)
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Table 32. LPSPI electrical specifications1 (continued)

Num | Symbol | Description Conditions Run Mode? HSRUN Mode? VLPR Mode Unit
50VIO 3.3Vio 50VIO 3.3VIO 50VIO 3.3VIOo
Min. Max. Min. Max. Min. Max. Min. Max. Min. | Max. Min. | Max.
8 ta Slave access |Slave - 50 - 50 - 50 - 50 - 100 - 100 | ns
time
9 tais Slave MISO |Slave - 50 - 50 - 50 - 50 - 100 - 100 | ns
(SOUT)
disable time
10 ty Data valid Slave - 30 - 39 - 26 - 36 11 - 92 - 96 | ns
(after SPSCK 12
31
edge)
Master - 12 - 16 - 11 - 15 - 47 - 48
Master - 12 - 16 - 11 - 15 - 47 - 48
Loopback®
Master - 8 - 10 - 7 - 9 - 44 - 44
Loopback(slow)®
11 tHo Data hold Slave 4 - 4 - 4 - 4 - 4 - 4 - ns
time(outputs) Master -15 - .22 - -15 - -23 - -22 - -29 -
Master -10 - -14 - -10 - -14 - 14 - -19 -
Loopback®
Master -15 - -22 - -15 - -22 - -21 - -27 -
Loopback(slow)®
12 triFI Rise/Fall time |Slave - 1 - 1 - 1 - 1 - 1 - 1 ns
input Master - - - - - -
Master - - - - - -
Loopback®
Master - - - - - -
Loopback(slow)®
13 troro | Rise/Fall time |Slave - 25 - 25 - 25 - 25 - 25 - 25 ns
output Master - - - - - -
Master - - - - - -
Loopback 5

Table continues on the next page...
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Communication modules
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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 18. LPSPI master mode timing (CPHA = 0)
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2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

Figure 19. LPSPI master mode timing (CPHA = 1)
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Communication modules

S13

S S14 i 5
SAI_BCLK (input) i/ sS4 ¢ ’/I/ \ {\ /

o a [
SAI_FS (output) 3 /‘ : ” : ‘\_

3 S19 E S20 4h: ’7
SAI_FS (input) /: ‘ s H \

s p sis W lk 3 Cos M
— X >

:‘T"T’:

Figure 23. SAlI Timing — Slave modes

6.5.6 Ethernet AC specifications

The following timing specs are defined at the chip I/O pin and must be translated
appropriately to arrive at timing specs/constraints for the physical interface.

The following table describes the MII 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).

* [/O operating voltage ranges from 2.97 V t0 3.6 V

* While doing the mode transition (RUN -> HSRUN or HSRUN -> RUN ), the

interface should be OFF.
Table 35. MIl signal switching specifications
Symbol Description Min. Max. Unit

— RXCLK frequency — 25 MHz
MII RXCLK pulse width high 35% 65% RXCLK period
MII2 RXCLK pulse width low 35% 65% RXCLK period
MII3 RXD[3:0], RXDV, RXER to RXCLK setup 5 — ns
M4 RXCLK to RXD[3:0], RXDV, RXER hold 5 — ns

— TXCLK frequency — 25 MHz
MII5 TXCLK pulse width high 35% 65% TXCLK period
Mll6 TXCLK pulse width low 35% 65% TXCLK period
MIl7 TXCLK to TXD[3:0], TXEN, TXER invalid 2 — ns
M8 TXCLK to TXDI[3:0], TXEN, TXER valid — 25 ns

S§32K1xx Data Sheet, Rev. 8, 06/2018

NXP Semiconductors

59



Communication modules

e My,
RXCLK (input) /—\_/—\_/—

I g My,
RXD[n:0] X Valid data X
RXDV X Valid data X
RXER X Valid data X

Figure 24. Mil receive diagram
D D B
TXCLK (input) _/—\_/—\_/—
' MII8 l l MII7 l

TXD[n:0] X Valid data X
TXEN X Valid data X
TXER X Valid data X

Figure 25. MIl transmit signal diagram

The following table describes the RMII 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).

* 1/O operating voltage ranges from 2.97 Vto 3.6 V

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

Table 36. RMII signal switching specifications

Symbol Description Min. Max. Unit
— RMIl input clock RMII_CLK Frequency — 50 MHz
RMII1, RMII5 |RMII_CLK pulse width high 35% 65% RMII_CLK
period
RMII2, RMII6 |RMII_CLK pulse width low 35% 65% RMII_CLK
period
RMII3 RXD[1:0], CRS_DV, RXER to RMII_CLK setup 4 — ns
RMII4 RMII_CLK to RXD[1:0], CRS_DV, RXER hold 2 — ns

Table continues on the next page...
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TCLK  / \ /:
L —QTD—N
TDITMS ; { putdatavaid  }——
; '
3P !
TDO | X Output data valid
| 1
TDO i N

Figure 34. 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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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 + ["'I""jT X P[}}

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
32-pin QFN SO0T617-3 °
48-pin LQFP 98ASH00962A
64-pin LQFP 98ASS23234W
100-pin LQFP 98ASS23308W

100-pin MAPBGA 98ASA00802D
144-pin LQFP 98ASS23177W
176-pin LQFP 98ASS23479W

1. 5x5 mm package
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Pinouts

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 43. Revision History

Rev. No. Date Substantial Changes
1 12 Aug 2016 Initial release
2 03 March 2017 Updated descpition of QSPI and Clock interfaces in Key Features section

Updated figure: High-level architecture diagram for the S32K1xx family
Updated figure: S32K1xx product series comparison
Added note in section Selecting orderable part number
Updated figure: Ordering information
In table: Absolute maximum ratings :
¢ Added footnote to IINJPAD?DC
* Updated min and max value of liypap_pc
¢ Updated description, max and min values for ljnysum
* Updated Vin_TRANSIENT
* In table: Voltage and current operating requirements :
¢ Renamed VSUP?OFF
Updated max value of Vpp off
Removed V|ya and Viy
Added VRery and VRerL
Updated footnote "Typical conditions assumes Vpp = Vppa = VRepH =5
V..
* Removed |NJSUM7AF
* Updated footnotes in table Table 4
* Updated section Power mode transition operating behaviors
¢ In table: Power consumption
* Added footnote "With PMC_REGSC[CLKBIASDIS] ... "
¢ Updated conditions for VLPR
* Removed |dd/MHz for S32K144
¢ Updated numbers for S32K142 and S32K148
* Removed use case footnotes
* In section Modes configuration :
* Replaced table "Modes configuration" with spreadsheet attachment:
'S32K1xx_Power_Modes _Master_configuration_sheet'
* In table: DC electrical specifications at 3.3 V Range :
* Added footnotes to Vj, Input Buffer High Voltage and Vi, Input Buffer
Low Voltage
¢ Added footnote to High drive port pins
* In table: DC electrical specifications at 5.0 V Range :

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

Rev. No. Date Substantial Changes
* Updated 3.3 V numbers and added footnote against f,, tsy, ans ty in
HSRUN Mode
¢ Added footnote to 'twspsck'
Updated Thermal characteristics for S32K11x
6 31 Jan 2018 Changed the representation of ARM trademark throughout.
Removed S32K142 from 'Caution’
In 'Key features', added the following note under '‘Power management’,
'‘Memory and memory interfaces', and 'Reliability, safety and security":
* No write or erase access to ...
In High-level architecture diagram for the S32K14x family, added the
following footnote:
* No write or erase access to ...
In High-level architecture diagram for the S32K11x family :
¢ Minor editorial update: Fixed the placement of SRAM, under 'Flash
memory controller' block
Updated figure: S32K1xx product series comparison :
* Updated footnote 1, and added against 'HSRUN' in addition to 'HW
security module (CSEc)' and 'EEPROM emulated by FlexRAM'.
* Updated 'System RAM (including FlexRAM and MTB)' row for
S32K144, S32K146, and S32K148.
¢ Updated channel count for S32K116 in row '12-bit SAR ADC (1 MSPS
each)'.
Updated Ordering information
Updated Flash timing specifications — commands for S32K148, S32K142,
S32K146, S32K116, and S32K118.
7 19 April 2018 Changed Caution to Notes

* In 12-bit ADC operating conditions :

* Updated the wordings of Notes and removed S32K146
¢ Added 'Following two are the available ...'
In 'Key features' :
e Editorial updates
¢ Updated the note under Power management, Memory and memory
interfaces, and Safety and security.
¢ Updated FlexlO under Communications interfaces
e Added ENET and SAI under Communications interfaces
¢ Updated Cryptographic Services Engine (CSEc) under 'Safety and
security'
In High-level architecture diagram for the S32K14x family :
¢ Minor editorial updates
e Updated note 3
In High-level architecture diagram for the S32K11x family :
¢ Minor editorial updates
In figure: S32K1xx product series comparison :
¢ Editorial updates
e Updated Frequency for S32K14x
¢ Updated footnote 4
* Added footnote 5
In Ordering information :
* Renamed section, updated the starting paragraph
¢ Updated the figure
In Voltage and current operating requirements, updated the note
In Power consumption :
¢ Updated specs for S32K146
* Removed section 'Modes configuration’, amd moved its content under
the fisrt paragraph.

Table continues on the next page...
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