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A
General
Symbol Description Min. Max. Unit
Vb Digital supply voltage -0.3 3.8 \Y
Ibp Digital supply current — 300 mA
Vbio Digital' input voltage,including RESET_b -0.3 Vpp + 0.3 \Y
Vaio Analog' input voltage, including EXTAL32 and XTAL32 -0.3 Vpp + 0.3 \Y
Ip Maximum current single pin limit (digital output pins) -25 25 mA
Vppa Analog supply voltage Vpp—0.3 Vpp + 0.3 \"
Vuseo_pp |USBO_DP input voltage -0.3 3.63 \
Vuset pp |USB1_DP input voltage -0.3 3.63 \Y
Vuseo_pm |USBO_DM input voltage -0.3 3.63 \
Vuse1_pm |USB1_DM input voltage -0.3 3.63 \
Vuse1_veus |USB1_VBUS detect voltage -0.3 6.0 Vv
VREG_INO, |USB regulator input -0.3 6.0 \'
VREG_IN1
VeaT RTC battery supply voltage -0.3 3.8 Vv

1. Digital pins have a general purpose I/O port assigned (e.g. PTAO). Analog pins do not have an associated general
purpose /O port.

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.

Low
Vi

Input Signal

Midpoint1

—

High

/|

VIL
Fall Time —> }(—

The mldeInt isV + (V|H - V||_) /2

Figure 2. Input signal measurement reference

All digital I/O switching characteristics assume:
1. output pins

Rise Time

6

Freescale Semiconductor, Inc.

Kinetis K65 Sub-Family, Rev.3, 01/2016.




* have C; =30pF loads,

e are slew rate disabled, and

* are normal drive strength
2. input pins

* have their passive filter disabled (PORTx_PCRn[PFE]=0)

2.2 Nonswitching electrical specifications

2.2.1 Voltage and current operating requirements

Table 1. Voltage and current operating requirements

General

Symbol | Description Min. Max. Unit Notes
Vbp Supply voltage 1.71 3.6 \
Vppa Analog supply voltage 1.71 3.6 \
Vpp — Vppa | Vpp-to-Vppa differential voltage -0.1 0.1 \Y
Vss — Vssa | Vss-to-Vggp differential voltage -0.1 0.1 \
Veat RTC battery supply voltage 1.71 3.6 \
ViH Input high voltage
* 27V=sVpp=s36V 0.7 x Vpp — \Y
e 1.71V<Vpp<27V 0.75 x Vpp — %
Vi Input low voltage
* 27V<sVpp=s36YV — 0.35 x Vpp \Y
e 1.71V<sVpp<27V — 0.3 x Vpp %
Vuvs Input hysteresis 0.06 x Vpp — \
licoio Digital' input pin negative DC injection current — 2
single pin -5 — mA
* Viy < Vgs-0.3V
licaio Analog’ input pin DC injection current — single pin 2
* V|n < Vgs-0.3V (Negative current injection) mA
-5 —
liccont Contiguous pin DC injection current —regional limit,
includes sum of negative injection currents of 16
contiguous pin
* Negative current injection 25 o mA
Vobpu Pseudo Open drain pullup voltage level Vbp Vbp \ 3
VReam Vpp voltage required to retain RAM 1.2 — \
Vrrveat | Veart voltage required to retain the VBAT register file | Vpor veaT — \

Kinetis K65 Sub-Family, Rev.3, 01/2016.
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General
Table 7. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Ipp_wair |Wait mode reduced frequency current at 3.0 V — — 35 62.81 mA 9
all peripheral clocks enabled
Ipp_vipr | Very-low-power run mode current at 3.0 V — all — 1.1 9.56 mA 10
peripheral clocks disabled
Ipp_vipr | Very-low-power run mode current at 3.0 V — all — 2 9.88 mA 11
peripheral clocks enabled
Ipp_viLrrc | Very-low-power run mode current in compute 12
0 operation - 4 MHz core / 1 MHz flash / bus clock — 986 9.47 A
disabled, LPTMR running with 4 MHz internal
reference clock
e at3.0V
Ipp_vipw | Very-low-power wait mode current at 3.0 V — all — 0.690 9.25 mA 13
peripheral clocks disabled
Ipp_vipw | Very-low-power wait mode current at 3.0 V — all — 1.5 10.00 mA
peripheral clocks enabled
Ipp_stop |Stop mode current at 3.0 V
e @ -40to 25°C — 0.791 2.39 mA
e @70°C — 3.8 6.91 mA
* @85°C — 6.8 11.44 mA
Ipp_vips | Very-low-power stop mode current at 3.0 V
. @ 40 to 25°C — 202 353.77 pA
. @ 70°C — 1400 2464.54 pA
. @ 85°C — 2700 4642.45 HA
Ipp_LLss |Low leakage stop mode current at 3.0 V
* @ —40to 25°C . 90 165 uA
© @70°C — 76.3 88.63 UA
© @85°C — 1691 | 181.46 uA
Ipp_LLs2 |Low leakage stop mode current at 3.0 V
.« @ —401025°C - 5.7 9.7 HA
© @7 — 413 55.80 .
© @85°C — 92.4 120.01 HA
Ibp_viLss | Very low-leakage stop mode 3 current at 3.0 V
e @ —40to 25°C — 5.5 7.31 pA
e @70°C — 46.3 58.33 pA
e @ 85°C — 104 196.02 pA
Ipp_viLs2 | Very low-leakage stop mode 2 current at 3.0 V
* @ -40to 25°C — 2.7 3.24 pA
* @70°C — 13.1 18.72 A
* @85°C — 29.6 37.49 pA
Table continues on the next page...
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General
Very Low Power Run (VLPR) Current vs Core Frequency
Temp (C)=25,VDD=3.6V,CACHE=ENABLE,Code Residence=Flash
2.50E-03
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=
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1 2 a Core Freq (Mhz)
Figure 4. VLPR mode supply current vs. core frequency
2.2.6 EMC radiated emissions operating behaviors
Table 8. EMC radiated emissions operating behaviors
Symbol | Description Frequency Typ. Unit Notes
band
(MHz)
VRE1 Radiated emissions voltage, band 1 0.15-50 23 dBuVv 1,2
VRe2 Radiated emissions voltage, band 2 50-150 27 dBuV
VREe3 Radiated emissions voltage, band 3 150-500 28 dBuV
VRes Radiated emissions voltage, band 4 500-1000 14 dBuVv
Vee ec  |IEC level 0.15-1000 K — 2,3

1. Determined according to IEC Standard 61967-1, Integrated Circuits - Measurement of Electromagnetic Emissions, 150
kHz to 1 GHz Part 1: General Conditions and Definitions and |IEC Standard 61967-2, Integrated Circuits - Measurement
of Electromagnetic Emissions, 150 kHz to 1 GHz Part 2: Measurement of Radiated Emissions—TEM Cell and
Wideband TEM Cell Method. Measurements were made while the microcontroller was running basic application code.
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A
General
Table 10. Device clock specifications (continued)
Symbol Description Min. Max. Unit Notes
fBus Bus clock — 60 MHz
FB_CLK FlexBus clock — 60 MHz
fELASH Flash clock — 28 MHz
fLPTMR LPTMR clock — 25 MHz
VLPR mode'
fsys System and core clock — 4 MHz
faus Bus clock — 4 MHz
FB_CLK FlexBus clock — 4 MHz
fELASH Flash clock — 1 MHz
fERCLK External reference clock — 16 MHz
fLetmR_pin  |LPTMR clock — 25 MHz
friexcan_ercLk | FIeEXCAN external reference clock — 8 MHz
flas_McLk 12S master clock — 125 MHz
flos_BCLK 12S bit clock — 4 MHz

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

2.3.2 General switching specifications

These general purpose specifications apply to all signals configured for GPIO, UART,
CAN, CMT, IEEE 1588 timer, timers, and I°C signals.

Table 11. General switching specifications

Symbol | Description Min. Max. Unit Notes
GPIO pin interrupt pulse width (digital glitch filter 1.5 — Bus clock 1,2
disabled) — Synchronous path cycles
GPIO pin interrupt pulse width (digital glitch filter 100 — ns 3
disabled, analog filter enabled) — Asynchronous path
GPIO pin interrupt pulse width (digital glitch filter 50 — ns 3
disabled, analog filter disabled) — Asynchronous path
External reset pulse width (digital glitch filter disabled) 100 — ns 3
Mode select (EZP_CS) hold time after reset 2 — Bus clock
deassertion cycles
Port rise and fall time (high drive strength) 4

¢ Slew enabled

— 25 ns
— 15 ns
Table continues on the next page...
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Peripheral operating requirements and behaviors

3.1.2 JTAG electricals

Table 14. JTAG limited voltage range electricals

Symbol Description Min. Max. Unit
Operating voltage 2.7 3.6 \"
Ji TCLK frequency of operation MHz
¢ Boundary Scan 10
e JTAG and CJTAG 25
* Serial Wire Debug 50
J2 TCLK cycle period 1/J1 — ns
J3 TCLK clock pulse width
* Boundary Scan 50 — ns
e JTAG and CJTAG 20 — ns
* Serial Wire Debug 10 — ns
J4 TCLK rise and fall times — 3 ns
J5 Boundary scan input data setup time to TCLK rise 20 — ns
J6 Boundary scan input data hold time after TCLK rise 2.0 — ns
J7 TCLK low to boundary scan output data valid — 28 ns
J8 TCLK low to boundary scan output high-Z — 25 ns
J9 TMS, TDI input data setup time to TCLK rise 8 — ns
J10 TMS, TDI input data hold time after TCLK rise 1 — ns
J11 TCLK low to TDO data valid — 19 ns
J12 TCLK low to TDO high-Z — 17 ns
J13 TRST assert time 100 — ns
J14 TRST setup time (negation) to TCLK high 8 — ns
Table 15. JTAG full voltage range electricals
Symbol Description Min. Max. Unit
Operating voltage 1.71 3.6 \'
Ji TCLK frequency of operation MHz
e Boundary Scan 10
e JTAG and CJTAG 20
¢ Serial Wire Debug 40
J2 TCLK cycle period 1/J1 — ns
J3 TCLK clock pulse width
* Boundary Scan 50 — ns
Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 16. 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
ext clk freq: above (3/5)f,; never reset
ext clk freq: between (2/5)fint and (3/5)fint
maybe reset (phase dependency)
ext clk freq: below (2/5)f;,; always reset
fioc_nigh | Loss of external clock minimum frequency — (16/5) x — — kHz
RANGE = 01, 10, or 11 fints_t
ext clk freq: above (16/5)fi,; never reset
ext clk freq: between (15/5)fi,; and (16/5)fin
maybe reset (phase dependency)
ext clk freq: below (15/5)f;,; always reset
FLL
fo_ref FLL reference frequency range 31.25 — 39.0625 kHz
facout | DCO output Low range 16.0 23.04 26.66 MHz 2
frequency range (DRS=00, DMX32=0)
— untrimmed
640 X fints_ut
Mid range 32.0 46.08 53.32
(DRS=01, DMX32=0)
1280 X fints_ut
Mid-high range 48.0 69.12 79.99
(DRS=10, DMX32=0)
1920 x fints_ut
High range 64.0 92.16 106.65
(DRS=11, DMX32=0)
2560 X fints_ut
Low range 18.3 26.35 30.50
(DRS=00, DMX32=1)
732 X fints_ut
Mid range 36.6 52.70 60.99
(DRS=01, DMX32=1)
1464 x finis_ut
Mid-high range 54.93 79.09 91.53
(DRS=10, DMX32=1)
2197 X fints_ut
High range 73.23 105.44 122.02
(DRS=11, DMX32=1)
2929 X fints_ut
Table continues on the next page...
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Table 17. IRC48M specifications (continued)

Peripheral operating requirements and behaviors

Symbol | Description Min. Typ. Max. Unit Notes
* Regulator enable
(USB_CLK_RECOVER_IRC_EN[REG_EN]=1
)
Afircasm o | Closed loop total deviation of IRC48M frequency — — +0.1 Yofhost 2
over voltage and temperature
Joye_ircasm | Period Jitter (RMS) — 35 150 ps
tircasmst | Startup time — 2 3 us 3

1. The maximum value represents characterized results equivalent to mean plus or minus three times the standard
deviation (mean + 3 sigma)

2. Closed loop operation of the IRC48M is only feasible for USB device operation; it is not usable for USB host operation.
It is enabled by configuring for USB Device, selecting IRC48M as USB clock source, and enabling the clock recover

function (USB_CLK_RECOVER_IRC_CTRL[CLOCK_RECOVER_EN]=1,

USB_CLK_RECOVER_IRC_EN[IRC_EN]=1).
3. IRC48M startup time is defined as the time between clock enablement and clock availability for system use. Enable
the clock by one of the following settings:
* USB_CLK_RECOVER_IRC_EN[IRC_EN]=1, or
* MCG_C7[OSCSEL]=10, or
e SIM_SOPT2[PLLFLLSEL]=11

3.3.3 Oscillator electrical specifications

3.3.3.1 Oscillator DC electrical specifications
Table 18. Oscillator DC electrical specifications
Symbol | Description Min. Typ. Max. Unit Notes
Vpp Supply voltage 1.71 — 3.6 \
Ibbosc | Supply current — low-power mode (HGO=0) 1
e 32 kHz — 600 — nA
o 4 MHz — 200 — A
« 8 MHz (RANGE=01) — 300 — pA
* 16 MHz — 950 — A
e 24 MHz — 1.2 — mA
e 32 MHz — 15 — mA
Ipbosc | Supply current — high gain mode (HGO=1) 1
e 32 kHz — 7.5 — A
o 4 MHz — 500 — A
« 8 MHz (RANGE=01) — 650 — pA
* 16 MHz — 25 — mA
Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 23. Flash command timing specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
tsetram128k * 128 KB EEPROM backup — 24 3.1 ms
tsetram256k e 256 KB EEPROM backup — 4.5 55 ms
Byte-write to FlexRAM execution time:
teewrsbazk * 32 KB EEPROM backup — 385 1700 us
teewrsbedk * 64 KB EEPROM backup — 475 2000 ps
teewrsbi2sk * 128 KB EEPROM backup — 650 2350 ps
teewrsb256k * 256 KB EEPROM backup — 1000 3250 us
16-bit write to FlexRAM execution time:
teewr16b32k e 32 KB EEPROM backup — 385 1700 ps
teewr16b64k * 64 KB EEPROM backup — 475 2000 ps
teewr16b128k * 128 KB EEPROM backup — 650 2350 ps
teewr16b256k e 256 KB EEPROM backup — 1000 3250 us
teewraobers | 32-bit write to erased FlexRAM location — 360 550 us
execution time
32-bit write to FlexRAM execution time:
teewraobazk * 32 KB EEPROM backup — 630 2000 ps
teewr32b6ak e 64 KB EEPROM backup — 810 2250 us
teewrazbiosk * 128 KB EEPROM backup — 1200 2650 ys
teewrazb256k * 256 KB EEPROM backup — 1900 3500 ps
1. Assumes 25MHz or greater 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 24. Flash high voltage current behaviors
Symbol Description Min. Typ. Max. Unit
Ibb_peMm Average current — 3.5 7.5 mA
adder during high
voltage flash
programming
operation
Ibb_ERs Average current — 1.5 4.0 mA
adder during high
voltage flash erase
operation

34
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Peripheral operating requirements and behaviors

EZP Cs \
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Figure 12. EzPort Timing Diagram

3.4.3 Flexbus switching specifications

All processor bus timings are synchronous; input setup/hold and output delay are given
in respect to the rising edge of a reference clock, FB_CLK. The FB_CLK frequency
may be the same as the internal system bus frequency or an integer divider of that
frequency.

The following timing numbers indicate when data is latched or driven onto the external
bus, relative to the Flexbus output clock (FB_CLK). All other timing relationships can
be derived from these values.

Table 27. Flexbus limited voltage range switching specifications

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 Vv
Frequency of operation — FB_CLK MHz

FB1 Clock period 1/FB_CLK — ns

FB2 Address, data, and control output valid — 11.8 ns

FB3 Address, data, and control output hold 1.0 — ns 1

FB4 Data and FB_TA input setup 11.9 — ns

FB5 Data and FB_TA input hold 0.0 — ns 2

1. Specification is valid for all FB_AD[31:0], FB_BE/BWEn, FB_CSn, FB_OE, FB_R/W,FB_TBST, FB_TSIZ[1:0], FB_ALE,
and FB_TS.

38 Kinetis K65 Sub-Family, Rev.3, 01/2016.
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Peripheral operating requirements and behaviors
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Figure 15. SDRAM read timing diagram

Table 29. SDRAM Timing (Full voltage range)

NUM | Characteristic ! Symbol Min Max Unit
Operating voltage 1.71 3.6 \Y,
Frequency of operation — CLKOUT MHz
DO Clock period 1/CLKOUT — ns 2
D1 CLKOUT high to SDRAM address valid tchpbav - 11.2 ns
D2 CLKOUT high to SDRAM control valid tcHDCV 11.1 ns
D3 CLKOUT high to SDRAM address invalid tcHDAI 1.0 - ns
D4 CLKOUT high to SDRAM control invalid tcHDel 1.0 - ns
D5 SDRAM data valid to CLKOUT high tbpveH 12.0 - ns
D6 CLKOUT high to SDRAM data invalid tcHDDI 1.0 - ns
D73 CLKOUT high to SDRAM data valid tcHDDVW - 12.0 ns
D83 CLKOUT high to SDRAM data invalid tcHDDIW 1.0 - ns

1. All timing specifications are based on taking into account, a 25pF load on the SDRAM output pins.

2. CLKOUT is same as FB_CLK, maximum frequency can be 60 MHz

42
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Peripheral operating requirements and behaviors

Table 32. 16-bit ADC characteristics (VrRern = Vbpas VRerL = Vssa) (continued)

Symbol | Description Conditions! Min. Typ.2 [ Max. Unit Notes
INL Integral non-linearity * 12-bit modes — +1.0 —-2.710 LSB* 5
+1.9
* <12-bit modes — +0.5 _0.7 1o
+0.5
Ers |Full-scale error * 12-bit modes — —4 5.4 LSB* | Vapin = Vppa®
* <12-bit modes — -1.4 -1.8
Eq |Quantization error * 16-bit modes — -1to0 — 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 -
* Avg =32
SFDR |Spurious free 16-bit differential mode 7
dynamic range 82 95 T dB
y 9 e Avg=32
— dB
16-bit single-ended mode 78 90
* Avg=32
E Input leakage error Iin x Ras mV lin = leakage
current
(refer to the
MCU's voltage
and current
operating
ratings)
Temp sensor slope |Across the full temperature 1.55 1.62 1.69 mV/°C 8
range of the device
V1emp2s | Temp sensor voltage |25 °C 706 716 726 mV 8

1. All accuracy numbers assume the ADC is calibrated with Vgery = Vppa

2. Typical values assume Vppa = 3.0 V, Temp = 25 °C, fapck = 2.0 MHz unless otherwise stated. Typical values are for
reference only and are not tested in production.

Kinetis K65 Sub-Family, Rev.3, 01/2016.
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Figure 23. Offset at half scale vs. temperature

3.6.4 Voltage reference electrical specifications

Table 36. VREF full-range operating requirements

Symbol | Description Min. Max. Unit Notes
Vppa Supply voltage 3.6 \Y
Ta Temperature Operating temperature °C

range of the device

CL Output load capacitance 100 nF 1,2

1. C_ must be connected to VREF_OUT if the VREF_OUT functionality is being used for either an internal or external

reference.
2. The load capacitance should not exceed +/-25% of the nominal specified C, value over the operating temperature range

of the device.
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3.8.4 USB DCD electrical specifications
Table 43. USB DCD electrical specifications

Symbol | Description Min. Typ. Max. Unit

Vpp sre, |USB_DP and USB_DM source voltages (up to 250 0.5 — 0.7 \Y
Vbom_src |HA)

Vige Threshold voltage for logic high 0.8 — 2.0 \Y
Ipp src  |USB_DP source current 7 10 13 A
Ipm_sink,  |USB_DM and USB_DP sink currents 50 100 150 HA
Ipp_siNk
Rpm pwn | D- pulldown resistance for data pin contact detect 14.25 — 24.8 kQ

Vpat_rer | Data detect voltage 0.25 0.33 0.4 \Y

3.8.5 CAN switching specifications

See General switching specifications.

3.8.6 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.

Table 44. Master mode DSPI timing (limited voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 Vv
Frequency of operation — 30 MHz
DS1 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 valid to DSPI_SCK delay (tgus x 2) — — ns 1
2
DS4 DSPI_SCK to DSPI_PCSn invalid delay (tgus x 2) — — ns 2
2
DS5 DSPI_SCK to DSPI_SOUT valid — 15.0 ns
DS6 DSPI_SCK to DSPI_SOUT invalid 1.0 — ns

Table continues on the next page...
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! PIESTEIN " DS9 !

! | | ’—h !
DSPI_SCK L/ ‘ S \ / \__
(CPOL=0) 1DS15 E HDSQ H DS11 DS16 :' N
DSPI_SOUT )—( | Fistdata X Dataﬂﬂ X Lestdata )D_

DS13 > | DS14 ”

DSPI_SIN >—< First data X Datagg X Last data >7

Figure 27. DSPI classic SPI timing — slave mode

3.8.7 DSPI switching specifications (full 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 provides 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.

Table 46. Master mode DSPI timing (full voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 1.71 3.6 Vv 1
Frequency of operation — 15 MHz

DS1 DSPI_SCK output cycle time 4 x tgys — ns

DS2 DSPI_SCK output high/low time (tsck/2) - 4 | (tsckre) + 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 — 15 ns

DS6 DSPI_SCK to DSPI_SOUT invalid 1.0 — ns

DS7 DSPI_SIN to DSPI_SCK input setup 15.8 — 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.

o

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

The delay is programmable in SPIx_CTARN[PSSCK] and SPIx_CTARn[CSSCK].
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Table 51. 12S slave mode timing (limited voltage range) (continued)

Num Description Min. Max. Unit
S13 I12S_FS input setup before 12S_BCLK 45 — ns
S14 I2S_FS input hold after 12S_BCLK 2 — ns
S15 I12S_BCLK to 12S_TXD/I2S_FS output valid — 20 ns
S16 12S_BCLK to 12S_TXD/I2S_FS output invalid 0 — ns
S17 12S_RXD setup before 12S_BCLK 4.5 — ns
S18 12S_RXD hold after 12S_BCLK 2 — ns
S19 [2S_TX_FS input assertion to 12S_TXD output valid' 25 ns

1. Applies to first bit in each frame and only if the TCR4[FSE] bit is clear

4 Si1 N
) « sy
12S_BCLK (input) _/‘#’ / \ Y\ /
;‘T’: i 4’;516 :‘7
12S_FS (output) / f ) LN
: S13 : S14 4h: <7
e : R
I12S_FS (input) __/34;519!7 V; ST5 ’1 H : \—
HT’E sic ¥ }% 1 4: s5 ¥
128_TXD < X ) >~
:' S17 " S18 ':
12S_RXD X X .

Figure 32. I2S timing — slave modes

3.8.12.1 Normal Run, Wait and Stop mode performance over the full
operating voltage range

This section provides the operating performance over the full operating voltage for the
device in Normal Run, Wait and Stop modes.

Table 52. 12S/SAl master mode timing

Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \'%
S1 12S_MCLK cycle time 40 — ns
S2 12S_MCLK (as an input) pulse width high/low 45% 55% MCLK period
S3 12S_TX_BCLK/I2S_RX_BCLK cycle time (output) 80 — ns
S4 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low |45% 55% BCLK period

Table continues on the next page...
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169 |  Pin Name Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort
WLC
SP
M3 | VDD VDD VDD
M2 | VSS VSS VSS
N1 | PTA18 EXTALO EXTALO PTA18 FTMO_FLT2 | FTM_CLKINO TPM_CLKINO
N2 | PTA19 XTALO XTALO PTA19 FTMI_FLTO | FTM_CLKIN1 LPTMRO_ TPM_CLKIN1
ALT1
M1 | RESET b RESET b RESET b
K3 | PTA24 CMP3_IN4 | CMP3_IN4 | PTA4 MIlo_TXD2 | FB_A1S/ FB_A29
SDRAM_D15
J4 | PTA25 CMP3_IN5 | CMP3_IN5 | PTA25 MIIO_TXCLK | FB_A14/ FB_A28
SDRAM_D14
J3 | PTA26 DISABLED PTA26 MIIO_TXD3 | FB_A13/ FB_A27
SDRAM_D13
L2 | PTAZ7 DISABLED PTA27 MII0_CRS FB_A12/ FB_A26
SDRAM_D12
L1 | PTA28 DISABLED PTA28 MIIO_TXER FB_A25
K2 | PTA29 DISABLED PTA29 Milo_COL FB_A24
Ki | PTA30 DISABLED PTA30 CANO_TX FB_A11/
SDRAM_D11
H5 | PTA31 DISABLED PTA31 CANO_RX FB_A10/
SDRAM_D10
H4 | PTBO/ ADCO_SE8/ | ADCO_SE8/ | PTBO/ [260_SCL FTM1_CHO | RMIIO_MDIO/ | SDRAM_ FTM1_QD_
LLWU_P5 ADC1_SE8/ | ADC1_SE8/ | LLWU_P5 MIIO_MDIO | CAS_b PHA/
TSI0_CHO | TSI0_CHO TPM1_CHO
J2 | PTB1 ADCO_SEY | ADCO_SEY | PTBt [260_SDA | FTM1_CH1 | RMIIO_MDC/ | SDRAM_ FTM1_QD_
ADC1_SEY | ADC1_SEY MIO_MDC | RASb PHB/
TSI0_CH6 | TSI0_CH6 TPM1_CH1
J1 | PTB2 ADCO_SE12/ | ADCO_SE12/ | PTB2 1260_SCL UARTO_RTS_ | ENETO_ SDRAM_WE | FTMO_FLT3
TSI0_CH7 | TSI0_CH7 b 1588_TMRO
H3 | PTB3 ADCO_SE13/ | ADCO_SE13/ | PTB3 [2C0_SDA | UART0_CTS_ | ENETO_ SDRAM_ FTMO_FLTO
TSI0_CH8 | TSI0_CH8 b/ 1588_TMRT | CS0_b
UART0_COL_
b
G7 | VSS VSS VSS
G6 | VDD VDD VDD
H2 | PTB4 ADC1_SE10 | ADC1_SE10 | PTB4 ENETO_ SDRAM_ FTM1_FLTO
1588_TMR2 | CS1_b
H1 | PTB5 ADC1_SE11 | ADC1_SE11 | PTB5 ENETO_ FTM2_FLTO
1588_TMR3
G5 | PTB6 ADC1_SE12 | ADC1_SE12 | PTB6 FB_AD23/
SDRAM_D23
G4 | PTBY ADC1_SE13 | ADC1_SE13 | PTB7 FB_AD22/
SDRAM_D22
G3 | PTB8 DISABLED PTB8 UART3_RTS_ FB_AD21/
b SDRAM_D21
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5.2 Recommended connection for unused analog and digital

pins

Table 57 shows the recommended connections for analog interface pins if those analog
interfaces are not used in the customer's application

Table 57. Recommended connection for unused analog interfaces

Pin Type K65 Short recommendation Detailed recommendation
Analog/non GPIO ADCx/CMPx Float Analog input - Float
Analog/non GPIO VREF_OUT Float Analog output - Float
Analog/non GPIO DACO_OUT, DAC1_OUT Float Analog output - Float
Analog/non GPIO RTC_WAKEUP_B Float Analog output - Float
Analog/non GPIO XTAL32 Float Analog output - Float
Analog/non GPIO EXTAL32 Float Analog input - Float
GPIO/Analog PTA18/EXTALO Float Analog input - Float
GPIO/Analog PTA19/XTALO Float Analog output - Float
GPIO/Analog PTx/ADCx Float Float (default is analog input)
GPIO/Analog PTx/CMPx Float Float (default is analog input)
GPIO/Analog PTx/TSIOx Float Float (default is analog input)
GPIO/Digital PTAO/JTAG_TCLK Float Float (default is JTAG with

pulldown)
GPIO/Digital PTA1/JTAG_TDI Float Float (default is JTAG with
pullup)
GPIO/Digital PTA2/JTAG_TDO Float Float (default is JTAG with
pullup)
GPIO/Digital PTA3/JTAG_TMS Float Float (default is JTAG with
pullup)
GPIO/Digital PTA4/NMI_b 10kQ pullup or disable and Pull high or disable in PCR &
float FOPT and float
GPIO/Digital PTx Float Float (default is disabled)
usB USBO_DP Float Float
uSB USB0_DM Float Float
uUSB VREG_OUT Tie to input and ground Tie to input and ground
through 10kQ through 10kQ
USB VREG_INO Tie to output and ground Tie to output and ground
through 10kQ through 10kQ
uUSB VREG_IN1 Tie to output and ground Tie to output and ground
through 10kQ through 10kQ
uSB USB1_VSS Always connect to VSS Always connect to VSS
uUSB USB1_DP Float Float
uSB USB1_DM Float Float
Table continues on the next page...
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