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General

Symbol Description Min. Max. Unit
Vb Digital supply voltage -0.3 3.8 \Y
Ibp Digital supply current — 185 mA
Vbio Digital input voltage (except RESET, EXTAL, and XTAL) -0.3 5.5 \Y

Vprtc_wakeu |RTC Wakeup input voltage -0.3 Vgar + 0.3 \Y
P

Vaio Analog', RESET, EXTAL, and XTAL input voltage -0.3 Vpp + 0.3 \Y

Ip Maximum current single pin limit (applies to all digital pins) -25 25 mA
Vppa Analog supply voltage Vpp—0.3 Vpp + 0.3 \
Vusso_pp |USBO_DP input voltage -0.3 3.63 \Y
Vuseo_pm |USBO_DM input voltage -0.3 3.63 \
VREGIN USB regulator input -0.3 6.0 \Y
Vgar RTC battery supply voltage -0.3 3.8 \

1. Analog pins are defined as pins that do not have an associated general purpose 1/O port function.

2 General

2.1 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.
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Figure 2. Input signal measurement reference

2.2 Nonswitching electrical specifications
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General

2.2.2 LVD and POR operating requirements
Table 2. Vpp supply LVD and POR operating requirements

Symbol | Description Min. Typ. Max. Unit Notes
VpoRr Falling VDD POR detect voltage 0.8 1.1 15 \
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 \
VivwaH * Level 3 falling (LVWV=10) 2.82 2.90 2.98 \
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 \%
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
VuysLe | 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 threshold is the sum of falling threshold and hysteresis voltage

Table 3. VBAT power operating requirements

Symbol | Description Min. Typ. Max. Unit Notes
Vpor veart |Falling VBAT supply POR detect voltage 0.8 1.1 1.5 V

2.2.3 Voltage and current operating behaviors
Table 4. Voltage and current operating behaviors

Symbol | Description Min. Max. Unit Notes

Von Output high voltage — high drive strength

Table continues on the next page...
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General

Table 4. Voltage and current operating behaviors (continued)

Symbol | Description Min. Max. Unit Notes
* 27V=Vpp=s36V,loy=-8mA Vpp - 0.5 — \Y
* 1.71V<Vpp<2.7V, oy =-3mA Vpp — 0.5 — \Y,
Output high voltage — low drive strength
¢ 27V=Vpp<s36V,loy=-2mA Vpp - 0.5 — Vv
¢ 1.71V<Vpp<2.7V, loy = -0.6mA Vpp—0.5 — Y%
lonT Output high current total for all ports — 100 mA
Von_rtc_wa | Output high voltage — high drive strength Vgar — 0.5 — \Y
KEUP * 27V <Vgar<3.6V, oy =-10mA VgaT — 0.5 — v
e 1.71V < Vgar 2.7V, loy = -3mA
Output high voltage — low drive strength Vear — 0.5 — \%
* 27V <=Vgar<3.6V,loy=-2mA Vgar— 0.5 — \Y
¢ 1.71V < Vgar 2.7V, loy = -0.6mA
lon_rTc_wak |Output high current total for RTC_WAKEUP pins — 100 mA
EUP
VoL Output low voltage — high drive strength
* 27V=Vpps36V,lg.=9mA — 0.5 \Y
e 1.71V<Vpp<2.7V,lg.=3mA — 0.5 \Y,
Output low voltage — low drive strength
* 27V=sVpp<s36V,lg.=2mA — 0.5 Vv
e 1.71V<Vpps27V, g =0.6mA — 0.5 \Y
loLt Output low current total for all ports — 100 mA
VoL_gtc_wa |Output low voltage — high drive strength — 0.5 \
KEUP * 27V <Vgar<3.6V,Ig =10mA — 0.5 Y
e 1.71V < Vgar <27V, gL =3mA
Output low voltage — low drive strength — 0.5 \Y
e 27V <sVgar<3.6V, oL =2mA — 0.5 \
e 1.71V < Vgar<2.7 V, lo = 0.6mA
loL_rTc_wak | Output low current total for RTC_WAKEUP pins — 100 mA
EUP
N Input leakage current (per pin) for full temperature — 1 HA 1
range
N Input leakage current (per pin) at 25°C — 0.025 A 1
Iin_rTc_wak |Input leakage current (per RTC_WAKEUP pin) for full — 1 A
EUP temperature range
Iin_rTc_wak |Input leakage current (per RTC_WAKEUP pin) at — 0.025 A
EUP 25°C
Table continues on the next page...
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General

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 + 3 sigma).

Table 6. Power consumption operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
lopa Analog supply current — — See note mA 1
Ipb_run | Run mode current — all peripheral clocks 2
disabled, code executing from flash
. @18V — 31.1 36.65 mA
. @30V — 31 36.75 mA
Ipb_run | Run mode current — all peripheral clocks 3,4
enabled, code executing from flash
. @18V — 42.7 48.35 mA
* @ 3.0V
e @ 25°C — 40 41.60 mA
e @ 105°C — 48.33 51.50 mA
Ipp_wair | Wait mode high frequency current at 3.0 V — — 17.9 — mA 2

all peripheral clocks disabled

Ipp_warr | Wait mode reduced frequency current at 3.0 V — 6.9 — mA 5
— all peripheral clocks disabled

Ibp_vipr | Very-low-power run mode current at 3.0 V — — 1.0 — mA 6
all peripheral clocks disabled

Ibp_vipr | Very-low-power run mode current at 3.0 V — — 1.7 — mA 7
all peripheral clocks enabled

Ipp_vipw | Very-low-power wait mode current at 3.0 V — — 0.678 — mA 8
all peripheral clocks disabled

Iop_stop |Stop mode current at 3.0 V

e @ -40to 25°C — 0.49 1.24 mA
e @70°C — 1.18 4.3 mA
e @ 105°C — 3.0 12.5 mA

Ipp_vips | Very-low-power stop mode current at 3.0 V

¢ @ -40to 25°C — 57 139.31 HA
e @70°C — 291 679.33 A
e @ 105°C — 927.3 1869.85 A
Ipp_LLs |Low leakage stop mode current at 3.0 V 9

Table continues on the next page...
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General

* No GPIOs toggled
* Code execution from flash with cache enabled
* For the ALLOFF curve, all peripheral clocks are disabled except FTFE

Run Mode Current Consumption vs Core Frequency

Temp (C)=25, Vpp=3.6V, CACHE=ENABLE, Code Residence=Flash
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Figure 3. Run mode supply current vs. core frequency
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Peripheral operating requirements and behaviors

Table 13. Thermal attributes (continued)

Board type

Symbol

Descriptio
n

144 LQFP

MAPBGA

144

121

XFBGA

100 LQFP

Unit

Notes

junction to
case

Yot

Thermal
characteriza
tion
parameter,
junction to
package top
outside
center
(natural
convection)

0.9

0.2

°C/W

1. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions — Natural Convection (Still Air), or EIA/JJEDEC Standard JESD51-6, Integrated Circuit Thermal Test

Method Environmental Conditions — Forced Convection (Moving Air).

2. Determined according to JEDEC Standard JESD51-8, Integrated Circuit Thermal Test Method Environmental
Conditions —Junction-to-Board.

3. Determined according to Method 1012.1 of MIL-STD 883, Test Method Standard, Microcircuits, with the cold plate
temperature used for the case temperature. The value includes the thermal resistance of the interface material

between the top of the package and the cold plate.

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 Debug trace timing specifications
Table 14. Debug trace operating behaviors

Symbol Description Min. | Max. Unit
Teye Clock period Frequency dependent MHz

Twi Low pulse width 2 — ns

Twh High pulse width 2 — ns

T, Clock and data rise time — 3 ns

Ts Clock and data fall time — 3 ns

Ts Data setup 1.5 — ns

Th Data hold 1 — ns
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Peripheral operating requirements and behaviors

Table 17. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
floc_low | LOss of external clock minimum frequency — (3/5) x — — kHz
RANGE = 00 fints_t
floc_nigh | Loss of external clock minimum frequency — (16/5) x — — kHz
RANGE = 01, 10, or 11 fints_t
FLL
T _ret FLL reference frequency range 31.25 — 39.0625 kHz
faco DCO output Low range (DRS=00) 20 20.97 25 MHz 3,4
frequency range 640 x e
Mid range (DRS=01) 40 41.94 50 MHz
1280 x fyy_ret
Mid-high range (DRS=10) 60 62.91 75 MHz
1920 x fyy_ret
High range (DRS=11) 80 83.89 100 MHz
2560 X fyy_ref
faco_t_DMx3 | DCO output Low range (DRS=00) — 23.99 — MHz 5,6
2 frequency 732 x e
Mid range (DRS=01) — 47.97 — MHz
1464 x fy_ref
Mid-high range (DRS=10) — 71.99 — MHz
2197 x fy_ret
High range (DRS=11) — 95.98 — MHz
2929 x fi ref
Jeye_fi | FLL period jitter — 180 — ps
L oo g6 iy - | | -
ti_acquire | FLL target frequency acquisition time — — 1 ms 7
PLL
fuco VCO operating frequency 48.0 — 120 MHz
o PLL-OET_T tgggzunr/ﬁgt (Fosc.ni_ 1= 8 MHZ, oy of - 1060 - HA °
=2 MHz, VDIV multiplier = 48)
” PLL-OET_T tgg4?3u|\r/:ﬁ|r: (fosc_ni 1 =8 MHZ, foy_ref o 600 o HA °
= 2 MHz, VDIV multiplier = 24)
foi_ret | PLL reference frequency range 2.0 — 4.0 MHz
Jeye_pi | PLL period jitter (RMS) 9
* fueco = 48 MHz — 120 — ps
e fyeo = 120 MHz — 80 — ps
Jace_pi | PLL accumulated jitter over 1us (RMS) 9
Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 17. MCG specifications (continued)
Symbol | Description Min. Typ. Max. Unit Notes
* fueo =48 MHz — 1350 — ps
* fyeo = 120 MHz — 600 — ps
Diock Lock entry frequency tolerance +1.49 — +2.98 %
Dyni Lock exit frequency tolerance +4.47 — +5.97 Y%
toi_lock | LOCk detector detection time — — 150 x 106 S 10
+ 1075(1/
fpII_ref)

P

o

©

10.

3.3.2

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

mode).

2V <=VDD<=3.6 V.

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

The resulting system clock frequencies should not exceed their maximum specified values. The DCO frequency
deviation (Afqe, 1) Over voltage and temperature should be considered.

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

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

This specification applies to any time the FLL reference source or reference divider is changed, trim value is changed,
DMX32 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.
Excludes any oscillator currents that are also consuming power while PLL is in operation.

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

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.

IRC48M specifications
Table 18. IRC48M specifications

Symbol

Description

Min.

Typ.

Max.

Unit

Notes

Vbp

Supply voltage

1.71

Vv

IpDagm

Supply current

400

A

firc48m

Internal reference frequency

48

MHz

Afirc48m70l7lv

Open loop total deviation of IRC48M frequency at
low voltage (VDD=1.71V-1.89V) over full
temperature
* Regulator disable
(USB_CLK_RECOVER_IRC_EN[REG_EN]=0)
* Regulator enable
(USB_CLK_RECOVER_IRC_EN[REG_EN]=1)

o/°firc48m

Afirc48m_o|_hv

Open loop total deviation of IRC48M frequency at
high voltage (VDD=1.89V-3.6V) over full
temperature
* Regulator enable
(USB_CLK_RECOVER_IRC_EN[REG_EN]=1)

Yofircasm

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

Table 19. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Cy EXTAL load capacitance — — — 2,3
Cy XTAL load capacitance — — — 2,3
Re Feedback resistor — low-frequency, low-power — — — MQ 2,4
mode (HGO=0)
Feedback resistor — low-frequency, high-gain — 10 — MQ
mode (HGO=1)
Feedback resistor — high-frequency, low-power — — — MQ
mode (HGO=0)
Feedback resistor — high-frequency, high-gain — 1 — MQ
mode (HGO=1)

Rs Series resistor — low-frequency, low-power — — — kQ
mode (HGO=0)
Series resistor — low-frequency, high-gain — 200 — kQ
mode (HGO=1)
Series resistor — high-frequency, low-power — — — kQ

mode (HGO=0)

Series resistor — high-frequency, high-gain
mode (HGO=1)

Vpp5 Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \
mode) — low-frequency, low-power mode
(HGO=0)

Peak-to-peak amplitude of oscillation (oscillator — Vpp — \Y
mode) — low-frequency, high-gain mode
(HGO=1)

Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \Y
mode) — high-frequency, low-power mode
(HGO=0)

Peak-to-peak amplitude of oscillation (oscillator — Vop — \Y
mode) — high-frequency, high-gain mode
(HGO=1)

Vpp=3.3 V, Temperature =25 °C

See crystal or resonator manufacturer's recommendation

Cy and C, can be provided by using either integrated capacitors or external components.

When low-power mode is selected, R is integrated and must not be attached externally.

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

oMb~
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Peripheral operating requirements and behaviors

Table 26. NVM reliability specifications (continued)

Symbol | Description Min. Typ.! Max. Unit Notes
tmretptk | Data retention after up to 1 K cycles 20 100 — years
Nnvmeyep | CYcling endurance 10K 50 K — cycles 2
Data Flash
tmretdiok | Data retention after up to 10 K cycles 5 50 — years
twmretdik | Data retention after up to 1 K cycles 20 100 — years
Nnvmeyed | Cycling endurance 10K 50 K — cycles 2
FlexRAM as EEPROM
thvmretee100 | Data retention up to 100% of write endurance 5 50 — years
thvmretee1o | Data retention up to 10% of write endurance 20 100 — years
Nvmeycee | CYcling endurance for EEPROM backup 20K 50K — cycles 2
Write endurance 3
Npvmwree16 ¢ EEPROM backup to FlexRAM ratio = 16 140 K 400 K — writes
Nnvmwree128 ¢ EEPROM backup to FlexRAM ratio = 128 1.26 M 3.2M — writes
Nnvmwree512 * EEPROM backup to FlexRAM ratio = 512 5M 12.8 M — writes
Nnvmwree2k * EEPROM backup to FlexRAM ratio = 2,048 20M 50 M — writes
Nnvmwreedk * EEPROM backup to FlexRAM ratio = 4,096 40M 100 M — writes

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.

3. Write endurance represents the number of writes to each FlexRAM location at -40°C <Tj < 125°C influenced by the
cycling endurance of the FlexNVM and the allocated EEPROM backup per subsystem. Minimum and typical values
assume all 16-bit or 32-bit writes to FlexRAM; all 8-bit writes result in 50% less endurance.

3.4.1.5 Write endurance to FlexRAM for EEPROM

When the FlexXNVM partition code is not set to full data flash, the EEPROM data set
size can be set to any of several non-zero values.

The bytes not assigned to data flash via the FlexXNVM partition code are used by the
FTFE to obtain an effective endurance increase for the EEPROM data. The built-in
EEPROM record management system raises the number of program/erase cycles that
can be attained prior to device wear-out by cycling the EEPROM data through a larger
EEPROM NVM storage space.

While different partitions of the FlexXNVM are available, the intention is that a single
choice for the FlexNVM partition code and EEPROM data set size is used throughout
the entire lifetime of a given application. The EEPROM endurance equation and graph
shown below assume that only one configuration is ever used.
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Peripheral operating requirements and behaviors

Read Timing Parameters
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Figure 13. FlexBus read timing diagram
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Peripheral operating requirements and behaviors

Table 31. 16-bit ADC characteristics (VrRern = Vbpas VRerL = Vssa) (continued)

Symbol | Description Conditions! Min. Typ.2 | Max. Unit Notes
TUE |Total unadjusted ¢ 12-bit modes — +4 +6.8 LSB* 5
error « <12-bit modes — +1.4 | =21
DNL |Differential non- ¢ 12-bit modes — +0.7 -1.1to LSB4 5
linearity +1.9
e <12-bit modes — +0.2 —03to
0.5
INL |Integral non-linearity ¢ 12-bit modes — +1.0 | —2.7to LsB* 5
+1.9
* <12-bit modes — +0.5 0710
+0.5
Ers |Full-scale error * 12-bit modes — —4 5.4 LSB* |Vapin = Vppa®
e <12-bit modes — -14 -1.8
Eq |Quantization error * 16-bit modes — -1t00 — LSB*
* <13-bit modes — — +0.5
ENOB |Effective number of |16-bit differential mode 6
bits . Avg=32 128 | 145 | — bits
s Avg=4 11.9 13.8 _
bits
16-bit single-ended mode
. Avg=32 12.2 13.9 . e
.« Avg=4 11.4 13.1 B
bits
SINAD | Signal-to-noise plus | See ENOB 6.02 x ENOB + 1.76 dB
distortion
THD | Total harmonic 16-bit differential mode dB 7
distortion . Avg=32 . -94 .
dB
16-bit single-ended mode . -85 .
e Avg=32
SFDR |Spurious free 16-bit differential mode 7
dynamic range 82 95 o dB
y « Avg =32
— dB
16-bit single-ended mode 78 90
e Avg=32
EiL Input leakage error lin X Ras mV lin = leakage
current
(refer to the
MCU's
voltage and
Table continues on the next page...
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Peripheral operating requirements and behaviors

Typical ADC 16-bit Single-Ended ENOB vs ADC Clock
100Hz, 90% FS Sine Input

14.00
13.75
13.50 I E— S
13.25 E—
13.00 —
12.75
o] |
% 12.50
w — |
12.25
12.00
11.75
11.50
1128 —— Averaging of 4 samples
11.00 —— Averaging of 32 samples
1 2 3 4 5 6 7 8 10 11 12

ADC Clock Frequency (MHz)

Figure 17. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode

3.6.2 CMP and 6-bit DAC electrical specifications

Table 32. Comparator and 6-bit DAC electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vpp Supply voltage 1.71 — 3.6 \
IbbHs Supply current, High-speed mode (EN=1, PMODE=1) — — 200 pA
IbbLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 MA
VaiN Analog input voltage Vgs—0.3 — Vpp \
Vaio Analog input offset voltage — — 20 mV

VH Analog comparator hysteresis’

e CRO[HYSTCTR] = 00 — 5 — mV

e CRO[HYSTCTR] = 01 — 10 — mV

e CRO[HYSTCTR] =10 — 20 — mV

e CRO[HYSTCTR] = 11 — 30 — mV
Vempon | Output high Vpp — 0.5 — — \Y
Vempor  |Output low — — 0.5 \
tbHs Propagation delay, high-speed mode (EN=1, PMODE=1) 20 50 200 ns
toLs Propagation delay, low-speed mode (EN=1, PMODE=0) 80 250 600 ns
Analog comparator initialization delay? — — 40 ps

Ibaceb 6-bit DAC current adder (enabled) — 7 — MA

INL 6-bit DAC integral non-linearity -0.5 — 0.5 LSBs
DNL 6-bit DAC differential non-linearity -0.3 — 0.3 LSB
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Peripheral operating requirements and behaviors

MII2 Mil1
RXCLK (input) /

MII3 Mll4
RXD[n:O] Valid data
RXDV Valid data
RXER X Valid data X

Figure 23. RMII/MII receive signal timing diagram

3.8.1.2 RMIl signal switching specifications

The following timing specs meet the requirements for RMII style interfaces for a range

of transceiver devices.

Table 40. RMII signal switching specifications

Num Description Min. Max. Unit
— EXTAL frequency (RMII input clock RMII_CLK) — 50 MHz
RMII RMII_CLK pulse width high 35% 65% RMII_CLK

period
RMII2 RMII_CLK pulse width low 35% 65% RMII_CLK
period
RMII3 RXDI[1:0], CRS_DV, RXER to RMII_CLK setup 4 — ns
RMIl4 RMII_CLK to RXD[1:0], CRS_DV, RXER hold 2 — ns
RMII7 RMII_CLK to TXD[1:0], TXEN invalid 4 — ns
RMII8 RMII_CLK to TXD[1:0], TXEN valid — 15 ns
3.8.1.3 MDIO serial management timing specifications
Table 41. MDIO serial management channel signal timing
Num Characteristic Symbol Min Max Unit
E10 MDC cycle time tvpe 400 — ns
E11 MDC pulse width 40 60 % tvpc
E12 MDC to MDIO output valid — 375 ns
E13 MDC to MDIO output invalid 25 — ns
E14 MDIO input to MDC setup 10 — ns
E15 MDIO input to MDC hold 0 — ns
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Table 45. Slave mode DSPI timing (limited voltage range)

Num Description Min. Max. Unit
Operating voltage 2.7 3.6 \'
Frequency of operation 151 MHz

DS9 DSPI_SCK input cycle time 4 x tgys — ns

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

DS11 DSPI_SCK to DSPI_SOUT valid — 10 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 — 14 ns

DS16 DSPI_SS inactive to DSPI_SOUT not driven — 14 ns

1. The maximum operating frequency is measured with non-continuous CS and SCK. When DSPI is configured with
continuous CS and SCK, there is a constraint that SPI clock should not be greater than 1/6 of bus clock, for example,
when bus clock is 60MHz, SPI clock should not be greater than 10MHz

DSPI_SS \ “ /
} DS10 " DS9 }
DSPI_SCK / S \ / \__.
(CPOL=0) &5 «p 052 ¢ p DSt Ds1e ‘ >
DSPI_SOUT )—( | Fistdata X Data'\ﬂ X Lestdata )D_
DS134’ '\ D314 "
DSPI_SIN >—< First data X Data’\g X Last data >7

Figure 26. DSPI classic SPI timing — slave mode
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PE_EEEVELLINY ¢« 2 )
SDHC_CLK /SN S S /S
SD6 '
< |
Output SDHC_CMD L GRS
Output SDHC_DAT3:0] DX X
. SD7 1 SD8
—Pt—P
Input SDHC_CMD Y X
mputspHe DaTiz0] K X

Figure 30. SDHC timing

3.8.11 12S switching specifications

This section provides the AC timings for the I?S in master (clocks driven) and slave
modes (clocks input). All timings are given for non-inverted serial clock polarity
(TCR[TSCKP] = 0, RCR[RSCKP] = 0) and a non-inverted frame sync (TCR[TFSI] =
0, RCR[RFSI] = 0). If the polarity of the clock and/or the frame sync have been
inverted, all the timings remain valid by inverting the clock signal (I2S_BCLK) and/or
the frame sync (I2S_FS) shown in the figures below.

Table 51. 12S master mode timing

Num Description Min. Max. Unit
Operating voltage 2.7 3.6 \Y

S1 12S_MCLK cycle time 40 — ns

S2 I12S_MCLK pulse width high/low 45% 55% MCLK period

S3 12S_BCLK cycle time 80 — ns

S4 I12S_BCLK pulse width high/low 45% 55% BCLK period

S5 I12S_BCLK to 12S_FS output valid — 15 ns

S6 12S_BCLK to 12S_FS output invalid 0 — ns

S7 12S_BCLK to I12S_TXD valid — 15 ns

S8 I12S_BCLK to 12S_TXD invalid 0 — ns

S9 12S_RXD/I12S_FS input setup before 12S_BCLK 17 — ns

S10 12S_RXD/I12S_FS input hold after 12S_BCLK 0 — ns
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S12 |

12S_TX_BCLK/ / s12 ¢ I/ ‘ x\ /
12S_RX_BCLK (input) ) ’ 4 «

.‘ S15 '\ ' 1 S16
12S_TX_FS/ / H -
12S_RX_FS (output) ! s13 : s14

ey : bl
12S_TX_FS/ L ! N
[2S_RX_FS (input) —j/ s ‘W’ H 1 \_

575 : stie M t : . tsw ¥
12S_TXD < X \| -

7Pz

Figure 36. 12S/SAl timing — slave modes

4 Dimensions

4.1 Obtaining package dimensions

Package dimensions are provided in package drawings.

To find a package drawing, go to 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
100-pin LQFP 98ASS23308W
121-pin XFBGA 98ASA00595D
144-pin LQFP 98ASS23177W
144-pin MAPBGA 98ASA00222D
5 Pinout
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144 | 144 | 100 | PinName | Default ALTO ALTY ALT2 ALT3 ALT4 ALTS ALT6 ALT7 ALT8 ALT9
QFP | MAP | LQFP
BGA
8_BLS23_
16_b
126 | B5 | — | DISABLED PTC19 UART3_ | ENETO_ | FB_.CS3 b/| FB_TA b
CTS.b 1588_ FB_BE7_
TMR3 0_BLS31_
2b
127| A5 | 93 | DISABLED PTDO/ SPI0_ UART2_ | FTM3_CHO | FB_ALE/ LLWU_P12
LLWU_P12 | PCSO RTS b FB_CS1_b/
FB_TSb
128 | D4 | 94 | ADCO_ ADCO_ PTD1 SPI0_SCK | UART2_ | FTM3_CH1| FB_CSO0_b
SESb SESb CTS.b
129 | C4 | 9 | DISABLED PTD2 SPI0_ UART2_ | FTM3_CH2 | FB_AD4 2C0_SCL LLWU_P13
LLWU_P13 | SOUT RX
130 | B4 | 96 | DISABLED PTD3 SPI0_SIN | UART2_TX| FTM3_CH3 | FB_AD3 [2C0_SDA
131 | M | 97 | DISABLED PTD4/ SPI0_ UARTO_ | FTMO_CH4 | FB_AD2 | EWM_IN | SPI1_ LLWU_P14
LLWU_P14 | PCST RTS b PCS0
132 | A3 | 98 | ADCO_ ADCO_ PTD5 SPI0_ UARTO_ | FTMO_CH5 | FB_ADT | EWM_ SPI1_SCK
SE6b SE6b PCS2 CTS_b/ OUT b
UARTO_
COLb
133 | A2 | 99 | ADCO_ ADCO_ PTDB/ SPI0_ UARTO_ | FTM0_CH6 | FB_ADO | FTMO_ SPI1_ LLWU_P15
SETb SE7b LLWU_P15 | PCS3 RX FLTO SouT
134 | M0 | — | VSS VSS
135 | F8 | — [VDD VDD

5.2 Unused analog interfaces

Table 57. Unused analog interfaces

Module name

Pins

Recommendation if unused

ADC

ADCO_DP1, ADCO_DM1, ADC1_DP1,
ADC1_DM1, ADCO_DP0/ADC1_DP3,
ADCO_DMO0/ADC1_DM3, ADC1_DP0/
ADCO0_DP3, ADC1_DMO0/ADCO_DMS3,
ADC1_SE16/ADCO_SE22,
ADCO_SE16/ADCO_SE21,
ADC1_SE18

Ground

DAC '

DACO_OUT, DAC1_OUT

Float

uUSB

VREGIN, USB0O_GND, VOUT33?

Connect VREGIN and VOUT33
together and tie to ground through a 10
kQ resistor. Do not tie directly to
ground, as this causes a latch-up risk.

USB0_DM, USBO_DP

Float

1. Unused DAC signals do not apply to all parts. See the Pinout section for details.
2. USBO0_VBUS and USB0O_GND are board level signals
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8.3 Typical-value conditions

Typical values assume you meet the following conditions (or other conditions as
specified):

Symbol Description Value Unit
Ta Ambient temperature 25 °C
Vpp Supply voltage 3.3 \

8.4 Relationship between ratings and operating requirements

\«(\‘\N \((\’2»*)
N ot ot o
. g\“\ N e . g\“\
NN "\ “\ NN
@ & & @
9 50 0 309
o o o o
oe o° oe o®
Fatal range Degraded operating range Normal operating range Degraded operating range Fatal range
Expected permanent failure - No permanent failure - No permanent failure - No permanent failure Expected permanent failure

- Possible decreased life - Correct operation - Possible decreased life

- Possible incorrect operation - Possible incorrect operation

—c0 0
Operating (power on)
) D
«" «"
&’5‘“\9 &’5&\%
o o
we® we®
Fatal range Handling range Fatal range
Expected permanent failure No permanent failure Expected permanent failure
—0 0

Handling (power off)

8.5 Guidelines for ratings and operating requirements
Follow these guidelines for ratings and operating requirements:

* Never exceed any of the chip’s ratings.

* During normal operation, don’t exceed any of the chip’s operating requirements.

* If you must exceed an operating requirement at times other than during normal
operation (for example, during power sequencing), limit the duration as much as
possible.
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