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General

2. Ifthe ADC is enabled, minimum Vpp is 2.7 V and minimum Vppp is 2.7 V. ADCA and ADCB are not guaranteed to

operate below 2.7 V. All other analog modules besides the ADC and Nano-edge will operate down to 1.71 V.

3. If the Nano-edge is enabled, minimum Vpp is 3.0 V and minimum Vppp is 3.0 V. Nano-edge is not guaranteed to operate
below 3.0 V. All other analog modules besides the ADC and Nano-edge will operate down to 1.71 V.

2.2.2 LVD and POR operating requirements

Table 3. Vpp supply LVD and POR operating requirements

Symbol | Description Min. Typ. Max. Unit Notes
VpoRr Falling Vpp POR detect voltage 0.8 1.1 15 \Y,
Vivon |Falling low-voltage detect threshold — high 2.48 2.56 2.64 \Y
range (LVDV=01)
Low-voltage warning thresholds — high range 1
Vivwin * Level 1 falling (LVWV=00) 2.62 2.70 2.78 Vv
VivwoH e Level 2 falling (LVWV=01) 2.72 2.80 2.88 Vv
VivwaH  Level 3 falling (LVWV=10) 2.82 2.90 2.98 \Y
Vivwan * Level 4 falling (LVWV=11) 2.92 3.00 3.08 \Y
Vuysy | Low-voltage inhibit reset/recover hysteresis — — +80 — mV
high range
VivpL |Falling low-voltage detect threshold — low 1.54 1.60 1.66 \
range (LVDV=00)
Low-voltage warning thresholds — low range 1
Vivwie  Level 1 falling (LVWV=00) 1.74 1.80 1.86 \Y
Vivwear * Level 2 falling (LVWV=01) 1.84 1.90 1.96 \
VivwaL * Level 3 falling (LVWV=10) 1.94 2.00 2.06 Vv
VivwaL * Level 4 falling (LVWV=11) 2.04 2.10 2.16 \Y
VuysL | Low-voltage inhibit reset/recover hysteresis — — +60 — mV
low range
e Bandgap voltage reference 0.97 1.00 1.03 \
t.po Internal low power oscillator period — factory 900 1000 1100 ps
trimmed
1. Rising thresholds are falling threshold + hysteresis voltage
2.2.3 Voltage and current operating behaviors
Table 4. Voltage and current operating behaviors
Symbol Description Min. Typ. Max. Unit Notes
Von Output high voltage — normal drive pad
Vpp — 0.5 — — Vv
Vpp — 0.5 — — \Y

Table continues on the next page...
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General

Table 5. Power mode transition operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
tPor After a POR event, amount of time from the — — 300 us
point Vpp reaches 1.71 V to execution of the
first instruction across the operating temperature
range of the chip.
* VLLSO —» RUN
— — 173 ps
* VLLS1 ~ RUN
— — 172 ps
* VLLS2 ~ RUN
— — 96 ps
* VLLS3 —~ RUN
— — 96 ys
* VLPS - RUN
— — 5.4 us
e STOP —» RUN
— — 5.4 us

2.2.5 Power consumption operating behaviors
NOTE

The maximum values represent characterized results
equivalent to the mean plus three times the standard deviation
(mean+30)

Table 6. Power consumption operating behaviors (All IDDs are Target values)

Symbol | Description Min. Typ. Max. Unit Notes
Ipb_run | Run mode current — all peripheral clocks Core frequency
disabled, code executing from flash, excludes of 25 MHz.
IDDA
celsv — 6.8 17.2 mA
© @3 — 6.9 17.4 mA
Ipb_run | Run mode current — all peripheral clocks Core frequency
disabled, code executing from flash, excludes of 50 MHz.
IDDA
e @1.8V
e @ 3.0V
— 9.9 19.7 mA

Table continues on the next page...
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Peripheral operating requirements and behaviors

4. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions — Natural Convection (Still Air).

3 Peripheral operating requirements and behaviors

3.1 Core modules

3.1.1 SWD Electricals

Table 14. SWD full voltage range electricals

Symbol Description Min. Max. Unit
Operating voltage 1.71 3.6 Vv
Ji SWD_CLK frequency of operation
¢ Serial wire debug 0 25 MHz
J2 SWD_CLK cycle period 101 — ns
J3 SWD_CLK clock pulse width
¢ Serial wire debug 20 — ns
J4 SWD_CLK rise and fall times — 3 ns
J9 SWD_DIO input data setup time to SWD_CLK rise 10 — ns
J10 SWD_DIO input data hold time after SWD_CLK rise 0 — ns
J11 SWD_CLK high to SWD_DIO data valid — 32 ns
J12 SWD_CLK high to SWD_DIO high-Z 5 — ns
@ >
SWD_CLK (input)
Je 3

Figure 5. Serial wire clock input timing
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Peripheral operating requirements and behaviors

Table 18. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
e f,c0 =48 MHz — 1350 — ps
e fueo =120 MHz — 600 — ps
Duni Lock exit frequency tolerance +4.47 — +5.97 %
toi_lock | Lock detector detection time — — 150 x 106 s 9
+1075(1/
fpll_ref)

1. This parameter is measured with the internal reference (slow clock) being used as a reference to the FLL (FEI clock
mode).

2. These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32=0.

3. The resulting system clock frequencies should not exceed their maximum specified values. The DCO frequency
deviation (Afgyc, ) Over voltage and temperature should be considered.

4. These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32=1.

5. The resulting clock frequency must not exceed the maximum specified clock frequency of the device.

6. This specification applies to any time the FLL reference source or reference divider is changed, trim value is changed,
DMX®82 bit is changed, DRS bits are changed, or changing from FLL disabled (BLPE, BLPI) to FLL enabled (FEI, FEE,
FBE, FBI). If a crystal/resonator is being used as the reference, this specification assumes it is already running.

7. Excludes any oscillator currents that are also consuming power while PLL is in operation.

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

9. This specification applies to any time the PLL VCO divider or reference divider is changed, or changing from PLL
disabled (BLPE, BLPI) to PLL enabled (PBE, PEE). If a crystal/resonator is being used as the reference, this
specification assumes it is already running.

3.3.2 Oscillator electrical specifications

3.3.2.1 Oscillator DC electrical specifications
Table 19. Oscillator DC electrical specifications

Symbol | Description Min. Typ. Max. Unit Notes
Vop Supply voltage 1.71 — 3.6 \Y,
lpposc | Supply current — low-power mode (HGO=0) 1
* 32 kHz — 500 — nA
* 4 MHz — 200 — pA
e 8 MHz — 300 — pA
* 16 MHz — 950 — MA
e 24 MHz — 1.2 — mA
* 32 MHz — 15 — mA
Ibbosc | Supply current — high gain mode (HGO=1) 1
* 4 MHz — 400 — pA

Table continues on the next page...
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Peripheral operating requirements and behaviors

3.4.1.2 Flash timing specifications — commands

Table 22. Flash command timing specifications

Symbol | Description Min. Typ. Max. Unit Notes
ta1secak | R€ad 1s Section execution time (flash sector) — — 60 ps 1
togmenk | Program Check execution time — — 45 [VES 1
trdrsre Read Resource execution time — — 30 us 1
tpgma Program Longword execution time — 65 145 ps —
tersser | Erase Flash Sector execution time — 14 114 ms 2
trg1al Read 1s All Blocks execution time — — 0.9 ms 1
trdonce | Read Once execution time — — 25 [VES 1
togmonce | Program Once execution time — 65 — ps —
tersall Erase All Blocks execution time — 280 2100 ms 2
tiykey | Verify Backdoor Access Key execution time — — 30 us
1. Assumes 25 MHz flash clock frequency.
2. Maximum times for erase parameters based on expectations at cycling end-of-life.
3.4.1.3 Flash high voltage current behaviors
Table 23. Flash high voltage current behaviors
Symbol Description Min. Typ. Max. Unit
Ipb_PaM Average current adder during high voltage — 2.5 6.0 mA
flash programming operation
Ipb_ERs Average current adder during high voltage — 15 4.0 mA
flash erase operation
3.4.1.4 Reliability specifications
Table 24. NVM reliability specifications
Symbol | Description | Min. | Typ.! | Max. Unit Notes
Program Flash
thvmretp1ox | Data retention after up to 10 K cycles 5 50 — years —
twmretp1k | Data retention after up to 1 K cycles 20 100 — years —
Nnvmeyep | CYcCling endurance 10K 50 K — cycles 2

1. Typical data retention values are based on measured response accelerated at high temperature and derated to a
constant 25 °C use profile. Engineering Bulletin EB618 does not apply to this technology. Typical endurance defined in
Engineering Bulletin EB619.

2. Cycling endurance represents number of program/erase cycles at —40 °C < T; < 125 °C.
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Peripheral

operating requirements and behaviors
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Figure 15. Typical hysteresis vs. Vin level (Vpp = 3.3 V, PMODE = 1)

3.6.3 12-bit DAC electrical characteristics

3.6.3.1 12-bit DAC operating requirements
Table 27. 12-bit DAC operating requirements
Symbol | Desciption Min. Max. Unit Notes
Voba Supply voltage 1.71 3.6 \Y
VpacR Reference voltage 1.13 3.6 \Y
C. Output load capacitance — 100 pF 2
I Output load current — 1 mA
1. The DAC reference can be selected to be Vppa or VRerh-
2. A small load capacitance (47 pF) can improve the bandwidth performance of the DAC.
3.6.3.2 12-bit DAC operating behaviors
Table 28. 12-bit DAC operating behaviors
Symbol | Description Min. Typ. Max. Unit Notes

Ippa_pactL | Supply current — low-power mode — — 330 A

P
Ipba_pacH | Supply current — high-speed mode — — 1200 A

P

tpacLp | Full-scale settling time (0x080 to OxF7F) — — 100 200 ps 1
low-power mode
Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 28. 12-bit DAC operating behaviors (continued)

Symbol | Description Min. Typ. Max. Unit Notes
tpacup |Full-scale settling time (0x080 to OxF7F) — — 15 30 V& 1
high-power mode
tccpacLp | Code-to-code settling time (OxBF8 to — 1 ps 1
0xC08) 5
¢ High-speed mode
¢ Low speed mode
Vgacoutt | DAC output voltage range low — high- — — 100 mV
speed mode, no load, DAC set to 0x000
Vgacouth | DAC output voltage range high — high- Vpacr — Vpacr mV
speed mode, no load, DAC set to OxFFF -100
INL Integral non-linearity error — high speed — — +8 LSB 2
mode
DNL |Differential non-linearity error — Vpacr > 2 — — +1 LSB 3
Vv
DNL |Differential non-linearity error — Vpacg = — — +1 LSB 4
VREF_OUT
VorrseT |Offset error — +0 %FSR
Eg Gain error — + +0 %FSR
PSRR |Power supply rejection ratio, Vppa = 2.4 V 60 — 90 dB
Tco | Temperature coefficient offset voltage — 3.7 — pVv/C 6
Tee Temperature coefficient gain error — 0.000421 — %FSR/C
Rop Output resistance (load = 3 kQ) — — 250 Q
SR Slew rate -80h— F7Fh— 80h V/us
* High power (SPyp) 1.2 1.7 —
e Low power (SP.p) 0.05 0.12 —
BW 3dB bandwidth kHz
¢ High power (SPp) 550 — —
* Low power (SP.p) 40 — —
1. Settling within +1 LSB
2. The INL is measured for 0 + 100 mV to Vpacgr —100 mV
3. The DNL is measured for 0 + 100 mV to Vpacr =100 mV
4. The DNL is measured for 0 + 100 mV to Vpacr —100 mV with Vppa > 2.4V
5. Calculated by a best fit curve from Vgg + 100 mV to Vpacr — 100 mV
6. Vppa = 3.0V, reference select set for Vppa (DACx_CO:DACRFS = 1), high power mode (DACx_CO:LPEN = 0), DAC

set to 0x800, temperature range is across the full range of the device
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Peripheral operating requirements and behaviors

1.499

1.4985 \

1.498

4979 \-\

1.497

DAC12 Mid Level Code Voltage

1.4965

1.496
-40 25 55 85 105 125

Temperature °C

Figure 17. Offset at half scale vs. temperature

3.7 Timers

See General switching specifications.

3.8 Enhanced NanoEdge PWM characteristics

Table 29. NanoEdge PWM timing parameters - 100 Mhz operating frequency

Characteristic Symbol Min. Typ. Max. Unit
PWM clock frequency 100 MHz
NanoEdge Placement (NEP) Step Size', 2 pwmp 312 ps

Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 29. NanoEdge PWM timing parameters - 100 Mhz operating frequency (continued)

Characteristic Symbol Min. Typ. Max. Unit
Delay for fault input activating to PWM output 1 ns
deactivated
Power-up Time3 tou 25 us

1. Reference 100 MHz in NanoEdge Placement mode.

2. Temperature and voltage variations do not affect NanoEdge Placement step size.

3. Powerdown to NanoEdge mode transition.

Table 30. NanoEdge PWM timing parameters - 84 Mhz operating frequency

Characteristic Symbol Min. Typ. Max. Unit
PWM clock frequency 84 MHz
NanoEdge Placement (NEP) Step Size', 2 pwmp 372 ps
Delay for fault input activating to PWM output deactivated 1 ns
Power-up Time3 tou 30 us

1. Reference 84 MHz in NanoEdge Placement mode.

2. Temperature and voltage variations do not affect NanoEdge Placement step size.

3. Powerdown to NanoEdge mode transition.

3.9 Communication interfaces

3.9.1 SPI (DSPI) switching specifications (limited voltage range)

The DMA Serial Peripheral Interface (DSPI) provides a synchronous serial bus with
master and slave operations. Many of the transfer attributes are programmable. The

tables below provide DSPI timing characteristics for classic SPI timing modes. Refer to
the DSPI chapter of the Reference Manual for information on the modified transfer
formats used for communicating with slower peripheral devices.

Fast pads:

SIN: PTE19
SOUT: PTE18
SCK: PTE17
PCS: PTE16

Open drain pads:

NOTE

40
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Peripheral operating requirements and behaviors

» SIN: PTC7
* SOUT: PTC6
Table 31. Master mode DSPI timing for normal pads (limited voltage range)
Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \
Frequency of operation — 25 MHz
DSH1 DSPI_SCK output cycle time 2 x tgys — ns
DS2 DSPI_SCK output high/low time (tsck/2) — 2 | (tsck/2) + 2 ns
DS3 DSPI_PCSn to DSPI_SCK output valid (tgus x 2) — — ns 1
2
DS4 DSPI_SCK to DSPI_PCSn output hold (tgus X 2) — — ns 2
2
DS5 DSPI_SCK to DSPI_SOUT valid — 8.5 ns
DS6 DSPI_SCK to DSPI_SOUT invalid -2 — ns
DS7 DSPI_SIN to DSPI_SCK input setup 17 — ns
DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

1. The delay is programmable in SPIx_CTARN[PSSCK] and SPIx_CTARN[CSSCK].
2. The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].

Table 32. Master mode DSPI timing for fast pads (limited voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \
Frequency of operation — 37.5 MHz
DSH1 DSPI_SCK output cycle time 2 x tgys — ns
DS2 DSPI_SCK output high/low time (tsck/2) — 2 | (tsck/2) + 2 ns
DS3 DSPI_PCSn to DSPI_SCK output valid (tgus x 2) — — ns 1
2
DS4 DSPI_SCK to DSPI_PCSn output hold (tgus x 2) — — ns 2
2
DS5 DSPI_SCK to DSPI_SOUT valid — 8.5 ns
DS6 DSPI_SCK to DSPI_SOUT invalid -2 — ns
DS7 DSPI_SIN to DSPI_SCK input setup 13 — ns
DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

1. The delay is programmable in SPIx_CTARN[PSSCK] and SPIx_CTARN[CSSCK].
2. The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].

Table 33. Master mode DSPI timing for open drain pads (limited voltage range)

Num

Description

Min. Max. Unit Notes

Operating voltage

2.7 3.6 \

Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 33. Master mode DSPI timing for open drain pads (limited voltage range) (continued)

Num Description Min. Max. Unit Notes
Frequency of operation — 25 MHz

DS1 DSPI_SCK output cycle time 2 xtgys — ns

DS2 DSPI_SCK output high/low time (tsck/2) — 2 | (tsck/2) + 2 ns

DS3 DSPI_PCSn to DSPI_SCK output valid (tgus X 2) — — ns 1
2

DS4 DSPI_SCK to DSPI_PCSn output hold (taus x 2) — — ns 2
2

DS5 DSPI_SCK to DSPI_SOUT valid — 15.5 ns

DS6 DSPI_SCK to DSPI_SOUT invalid -3 — ns

DS7 DSPI_SIN to DSPI_SCK input setup 17 — ns

DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

1. The delay is programmable in SPIx_CTARN[PSSCK] and SPIx_CTARN[CSSCK].
2. The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].

DSPI_PCSn X \ X
‘l DS3 I: :' DS2 I: :' DS ':‘ DS4 '

DSPI_SCK / \ / (m

| DS8 | |
(CPOL=0) BT —p ! 1

) G
DSPI_SIN First data ‘ Deta ‘ Last data
- ) (Firstdata pt—— y - (Lost data )
“«— ' DS6

DSPI_SOUT X First data )q Data X Last data X

Figure 18. DSPI classic SPI timing — master mode

Table 34. Slave mode DSPI timing for normal pads (limited voltage range)

Num Description Min. Max. Unit
Operating voltage 2.7 3.6 \'
Frequency of operation 12.5 MHz

DS9 DSPI_SCK input cycle time 4 X tgus — ns

DS10 DSPI_SCK input high/low time (tsck/2) -2 | (tsck/2) +2 ns

DS11 DSPI_SCK to DSPI_SOUT valid — 21 ns

DS12 DSPI_SCK to DSPI_SOUT invalid 0 — ns

DS13 DSPI_SIN to DSPI_SCK input setup 2 — ns

DS14 DSPI_SCK to DSPI_SIN input hold 7 — ns

DS15 DSPI_SS active to DSPI_SOUT driven — 15 ns

DS16 DSPI_SS inactive to DSPI_SOUT not driven — 15 ns
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Table 35. Slave mode DSPI timing for fast pads (limited voltage range)

Peripheral operating requirements and behaviors

Num Description Min. Max. Unit
Operating voltage 2.7 3.6 \
Frequency of operation 25 MHz

DS9 DSPI_SCK input cycle time 4 X tgys — ns

DS10 DSPI_SCK input high/low time (tsck/2) =2 | (tsck/2) +2 ns

DS11 DSPI_SCK to DSPI_SOUT valid — 17 ns

DS12 DSPI_SCK to DSPI_SOUT invalid 0 — ns

DS13 DSPI_SIN to DSPI_SCK input setup 2 — ns

DS14 DSPI_SCK to DSPI_SIN input hold 7 — ns

DS15 DSPI_SS active to DSPI_SOUT driven — 11 ns

DS16 DSPI_SS inactive to DSPI_SOUT not driven — 11 ns

Table 36. Slave mode DSPI timing for open drain pads (limited voltage range)

Num Description Min. Max. Unit
Operating voltage 2.7 3.6 \Y
Frequency of operation 12.5 MHz

DS9 DSPI_SCK input cycle time 4 x tgys — ns

DS10 DSPI_SCK input high/low time (tsck/2) =2 | (tsck/2) +2 ns

DS11 DSPI_SCK to DSPI_SOUT valid — 28 ns

DS12 DSPI_SCK to DSPI_SOUT invalid 0 — ns

DS13 DSPI_SIN to DSPI_SCK input setup 2 — ns

DS14 DSPI_SCK to DSPI_SIN input hold 7 — ns

DS15 DSPI_SS active to DSPI_SOUT driven — 22 ns

DS16 DSPI_SS inactive to DSPI_SOUT not driven — 22 ns

DsPiss \ 0 o
i ‘ DS10 ‘ ‘ DS9 ‘ i
DSPI_SCK / : m
(CPOL=0) m E H DS12 H DS11 DS16 H
DSPI_SOUT >—< E First data X Da‘agg X Last data D—
DS13 1 DS14
DSPI_SIN >—< First data X Datd)\ X Lestdata —

Figure 19. DSPI classic SPI timing — slave mode
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Peripheral operating requirements and behaviors

Table 38. Master mode DSPI timing fast pads (full voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 1.71 3.6 \ 1
Frequency of operation — 25 MHz

DSH1 DSPI_SCK output cycle time 4 x tgys — ns

DS2 DSPI_SCK output high/low time (tsck/2) - 4 | (tsckp) + 4 ns

DS3 DSPI_PCSn valid to DSPI_SCK delay (tgus x 2) — — ns 2

4
DS4 DSPI_SCK to DSPI_PCSn invalid delay (tgus X 2) — — ns 3
4

DS5 DSPI_SCK to DSPI_SOUT valid — 10 ns

DS6 DSPI_SCK to DSPI_SOUT invalid -7.8 — ns

DS7 DSPI_SIN to DSPI_SCK input setup 17 — ns

DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

1. The DSPI module can operate across the entire operating voltage for the processor, but to run across the full voltage

range the maximum frequency of operation is reduced.

2. The delay is programmable in SPIx_CTARN[PSSCK] and SPIx_CTARN[CSSCK].
3. The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].

Table 39. Master mode DSPI timing open drain pads (full voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 1.71 3.6 \Y 1
Frequency of operation — 18.75 MHz

DS1 DSPI_SCK output cycle time 4 X tgus — ns

DS2 DSPI_SCK output high/low time (tsck/2) - 4 | (tsckp) + 4 ns

DS3 DSPI_PCSn valid to DSPI_SCK delay (taus x 2) — — ns 2

4
DS4 DSPI_SCK to DSPI_PCSn invalid delay (tgus x 2) — — ns 3
4

DS5 DSPI_SCK to DSPI_SOUT valid — 26 ns

DS6 DSPI_SCK to DSPI_SOUT invalid -7.8 — ns

DS7 DSPI_SIN to DSPI_SCK input setup 24 — ns

DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

1. The DSPI module can operate across the entire operating voltage for the processor, but to run across the full voltage

range the maximum frequency of operation is reduced.
The delay is programmable in SPIx_CTARN[PSSCK] and SPIx_CTARN[CSSCK].
The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].
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Table 42. Slave mode DSPI timing for open drain pads (full voltage range)

Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \
Frequency of operation — 9.375 MHz

DS9 DSPI_SCK input cycle time 8 x tgus — ns

DS10 DSPI_SCK input high/low time (tsck/2) - 4 (tsckr) + 4 ns

DS11 DSPI_SCK to DSPI_SOUT valid — 43.5 ns

DS12 DSPI_SCK to DSPI_SOUT invalid 0 — ns

DS13 DSPI_SIN to DSPI_SCK input setup 25 — ns

DS14 DSPI_SCK to DSPI_SIN input hold 7 — ns

DS15 DSPI_SS active to DSPI_SOUT driven — 38 ns

DS16 DSPI_SS inactive to DSPI_SOUT not driven — 38 ns

DSPI_SS \ “ /

! DS10 v DS9 !

; > e
DSPI_SCK / ‘ S \ / \
(CPOL=0) 1DS15 E H DS12 H DS11 DS16 H
DSPI_SOUT >—< : First data X Data \\ X Last data ><:>—

Ds13 | DS14 ”
DSPI_SIN >—< First data X Data\\ X Last data >7
Figure 21. DSPI classic SPI timing — slave mode
3.9.3 I2C

See General switching specifications.

3.9.4 UART

See General switching specifications.

3.10 Kinetis Motor Suite (KMS)
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Dimensions

Kinetis Motor Suite 1s a bundled software solution that enables the rapid configuration
of motor drive systems, and accelerates development of the final motor drive
application.

Several members of the KV4x family are enabled with Kinetis Motor Suite. The
enabled devices can be identified within the orderable part numbers in KMS Orderable
part numbers summary . For more information,see Kinetis Motor Suite User's Guide
(KMS100UG) and Kinetis Motor Suite API Reference Manual (KMS100RM).

NOTE
To find the associated resource, go to http://www.nxp.com
and perform a search using the Document ID.

4 Dimensions

4.1 Obtaining package dimensions
Package dimensions are provided in package drawings.

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

If you want the drawing for this package Then use this document number
48-pin LQFP 98ASH00962A
64-pin LQFP 98ASS23234W
100-pin LQFP 98ASS23308W
5 Pinout

5.1 KV4x Signal Multiplexing and Pin Assignments

The following table shows the signals available on each pin and the locations of these
pins on the devices supported by this document. The Port Control Module is responsible
for selecting which ALT functionality is available on each pin.
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Pinout

100 | 64 | 48 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT?
LQFP | LQFP | LQFP
5 | 37 | 29 |PTB2 ADCA_CHée/ | ADCA_CHeée/ | PTB2 12C0_SCL UARTO_ FTMO_FLT1 FTMO_FLT3
CMP2_IN2 | CMP2_IN2 RTS_b
5 | 38 | 30 |PTB3 ADCB_CH7e/ | ADCB_CH7e/ | PTB3 [2C0_SDA | UARTO_ FTMO_FLTO
CMP3_IN5 | CMP3_IN5 CTS_b/
UARTO_
COL b
5 | — | — [PTB9 DISABLED PTB9
5 | — | — |PTBI0 ADCB_CHéa | ADCB_CH6a | PTB10 FTMO_FLT1
5% | — | — |PTBi1 ADCB_CH7a | ADCB_CH7a | PTB11 FTMO_FLT2
60 | — | — |VSS VSS VSS
6t | — | — | VDD VDD VDD
62 | 39 | 31 | PTBi6 DISABLED PTB16 UARTO_RX | FTM_CLKIN2 | CANO_TX EWM_IN XBARO_IN5
63 | 40 | 3 | PTBI7 DISABLED PTB17 UARTO_TX | FTM_CLKIN1 | CANO_RX EWM_OUT_b
64 | 41 | — |PTBI8 DISABLED PTB18 CANO_TX FTM3_CH2
65 | 42 | — | PTB19 DISABLED PTB19 CANO_RX FTM3_CH3
66 | — | — | PTB2 DISABLED PTB20 FLEXPWMA_ | CMPO_OUT
X0
67 | — | — | PTB21 DISABLED PTB21 FLEXPWMA_ | CMP1_OUT
X1
68 | — | — |PTB2 DISABLED PTB22 FLEXPWMA_ | CMP2_OUT
X2
69 | — | — | PTB2 DISABLED PTB23 SPI0_PCS5 FLEXPWMA_ | CMP3_OUT
X3
70 | 43 | 33 | PTCO ADCB_CHeb | ADCB_CHsh | PTCO SPI0_PCS4 | PDBO_ FTMO_FLTY | SPI0_PCSO
EXTRG
71| 44 | 34 | PTCl/ ADCB_CH7b | ADCB_CH7b | PTC1/ SPI0_PCS3 | UART1_ FTMO_CHO | FLEXPWMA_ | XBARO_IN11
LLWU_P6 LLWU_P6 RTS.b A3
72 4 | 3B |PTC2 ADCB_CHéc/ | ADCB_CHéc/ | PTC2 SPI0_PCS2 | UART1_ FTMO_CH1 | FLEXPWMA_ | XBARO_IN6
CMP1_IN0 | CMP1_INO CTS_b B3
73 | 46 | 3 |PTCY CMP1_IN1 | CMP1_INt | PTCY SPI0_PCS1 | UARTI_RX | FTMO_CH2 | CLKOUT FTM3_FLTO
LLWU_P7 LLWU_P7
74 | 4 | — |VSS VSS VSS
75| 48 | — [VDD VDD VDD
76 | 49 | 37 | PTC4 DISABLED PTC4 SPI0_PCSO | UART1_TX | FTM0_CH3 CMP1_OUT
LLWU_P8 LLWU_P8
77 | 50 | 38 |PTCs DISABLED PTCH/ SPI0_SCK | LPTMR0_ XBARO_IN2 CMPO_OUT | FTMO_CH2
LLWU_P9 LLWU_P9 ALT2
78 | 51 | 39 | PTCe/ CMP2_IN4/ | CMP2_IN4/ | PTC6/ SPI0_SOUT | PDBO_ XBARO_IN3 | UARTO_RX | XBARO_ [2C0_SCL
LLWU_P10 | CMPO_INO | CMPO_INO | LLWU_P10 EXTRG oUTé
79 | 52 | 40 |PTC7 CMP3_IN4/ | CMP3_IN4/ | PTC7 SPI0_SIN XBARO_IN4 | UARTO_TX | XBARO_ [2C0_SDA
CMPO_INT | CMPO_IN{ ouT?
80 | 58 | — |PTC8 ADCB_CH7c/ | ADCB_CH7c/ | PTC8 FTM3_CH4
CMPO_IN2 | CMPQ_IN2
81 | 54 | — | PTCY ADCB_CH6d/ | ADCB_CHéd/ | PTC9 FTM3_CH5
CMPO_IN3 | CMPQ_IN3
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41 :| PTDO/LLWU_P12

Ordering parts

43 :| PTD2/LLWU_P13
39| ] PTCeLLWU_P10
38| | PTCs/LLWU_P9
a7| ] PTcanLwu_ps

42| ] D1

45 :| PTD4/LLWU_P14

4| ] PTO7
47 :| PTD6/LLWU_P15
46| ] PTDs
44 :| PTD3
40| ] pro7

VDD 1 36

VSS 2 35
PTE16 3 34
PTE17/LLWU_P19 4 33
PTE18/LLWU_P20 5 32
PTE19 31

PTE20 7 30

HENENERERERINIRIRINENIN

PTE21 8 29
VDDA 9 28
VREFH 10 27
VREFL 1 26
VSSA 12 25

:| PTC3/LLWU_P7

[ ] pC2

[ ] PTC1LLWU_PS
[ ] PTco

[ ] PTBI7

[ ] PTB16

[ ] PTB3

| ] P82

[ ] PBt

| ] PTBO/LLWU_PS
[ ] ReseTb

[ ] PTate

PTE29 [ | 13
PTE30 [ 14
prE24 [ | 15
P21 [ |16

pTao [ | 17

PTat [ | 18

P1a2 [ | 19

PTas [ | 20

[] =

voD [ ] 22

vss [ | 23

PTats [ | 24

PTE25/LLWU_P21
PTA4/LLWU_P3

Figure 24. 48-pin LQFP

6 Ordering parts
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Terminology and guidelines

8.2.1 Example

This is an example of an operating behavior:

Symbol Description Min. Max. Unit
0 130 pA

—_

lwp Digital 1/0 weak pullup/
pulldown current

8.3 Definition: Attribute

An attribute 1s a specified value or range of values for a technical characteristic that are
guaranteed, regardless of whether you meet the operating requirements.

8.3.1 Example

This is an example of an attribute:

Symbol Description Min. Max. Unit

CIN_D Input capacitance: — 7 pF
digital pins

8.4 Definition: Rating

A rating i1s a minimum or maximum value of a technical characteristic that, if exceeded,
may cause permanent chip failure:

* Operating ratings apply during operation of the chip.
* Handling ratings apply when the chip is not powered.

8.4.1 Example

This is an example of an operating rating:

Symbol Description Min. Max. Unit
Vpp 1.0 V core supply -0.3 1.2 \
voltage
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