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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
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General

1. Measured at VDD=3.6V
2. Measured at Vpp supply voltage = Vpp min and Vinput = Vgg
3. Measured at Vpp supply voltage = Vpp min and Vinput = Vpp

2.2.4 Power mode transition operating behaviors

All specifications except tpor, and VLLSx —> RUN recovery times in the following
table assume this clock configuration:

CPU and system clocks = 100MHz
Bus clock = 50MHz

FlexBus clock = 50 MHz

Flash clock = 25 MHz

MCG mode=FEI

Table 5. Power mode transition operating behaviors

Symbol | Description Min. Max. Unit Notes
tpoR After a POR event, amount of time from the point Vpp — 300 ys
reaches 1.71 V to execution of the first instruction
across the operating temperature range of the chip.
e VLLSO-> RUN — 172 hs
« VLLS1 —> RUN - 172 bs
e VLLS2—> RUN - 94 hs
¢ VLLS3—>RUN - 94 Hs
« LLS2 -> RUN - 58 Hs
e LLS3—>RUN — 58 bs
« VLPS —> RUN - 5.4 bs
« STOP —> RUN - 5.4 bs

Table 6. Low power mode peripheral adders — typical value

Symbol Description Temperature (°C) Unit
-40 25 50 70 85
liRersTENaMHz |4 MHz internal reference clock (IRC) adder. 56 56 56 56 56 A

Measured by entering STOP or VLPS mode with
4 MHz IRC enabled.

Table continues on the next page...
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General

Table 6. Low power mode peripheral adders — typical value (continued)

Symbol

Description

Temperature (°C)

Unit

25

50

70

85

l\REFSTEN32KHzZ

32 kHz internal reference clock (IRC) adder.
Measured by entering STOP mode with the 32
kHz IRC enabled.

52

52

52

52

52

A

|EREFSTEN4MHz

External 4 MHz crystal clock adder. Measured by
entering STOP or VLPS mode with the crystal
enabled.

206

228

237

245

251

uA

|EREFSTEN32KHz

External 32 kHz crystal clock adder by means of
the OSCO_CR[EREFSTEN and EREFSTEN] bits.
Measured by entering all modes with the crystal
enabled.

VLLS1
VLLS3
LLS2
LLS3
VLPS
STOP

440
440
490
490
510
510

490
490
490
490
560
560

540
540
540
540
560
560

560
560
560
560
560
560

570
570
570
570
610
610

nA

l4smiRc

48MHz IRC

511

520

545

556

563

A

lemp

CMP peripheral adder measured by placing the
device in VLLS1 mode with CMP enabled using
the 6-bit DAC and a single external input for
compare. Includes 6-bit DAC power
consumption.

22

22

22

22

22

pHA

IrTC

RTC peripheral adder measured by placing the
device in VLLS1 mode with external 32 kHz
crystal enabled by means of the RTC_CR[OSCE]
bit and the RTC ALARM set for 1 minute.
Includes ERCLK32K (32 kHz external crystal)
power consumption.

432

357

388

475

532

nA

luarT

UART peripheral adder measured by placing the
device in STOP or VLPS mode with selected
clock source waiting for RX data at 115200 baud
rate. Includes selected clock source power
consumption.

MCGIRCLK (4 MHz internal reference clock)
OSCERCLK (4 MHz external crystal)

66

214

66

234

66

246

66

254

66

260

[7AN

Bandgap adder when BGEN bit is set and device
is placed in VLPx, LLS, or VLLSx mode.

45

45

45

45

45

A

lapc

ADC peripheral adder combining the measured
values at Vpp and Vppa by placing the device in
STOP or VLPS mode. ADC is configured for low
power mode using the internal clock and
continuous conversions.

366

366

366

366

366

[7AN

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

11

Freescale Semiconductor, Inc.




A
General
Table 7. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Ipp_viLst |Very low-leakage stop mode 1 current at 3.0 V
e @ -401t025°C — 0.847 1.48 uA
. @70°C — 6.5 11.31 pA
e @ 85°C — 16.2 28.31 pA
Ipp_viLso | Very low-leakage stop mode O current at 3.0 V
with POR detect circuit enabled
« @ —40 to 25°C — 0.551 .65 A
. @ 70°C — 6.3 7.12 pA
. @ 85°C — 17.1 20.02 A
Ipp_viLso |Very low-leakage stop mode O current at 3.0 V
with POR detect circuit disabled
« @ —40 to 25°C — 0.254 0.445 HA
. @ 70°C — 6.3 10.99 A
. @85C — 15.8 27.58 A
Ipp_veat |Average current with RTC and 32kHz disabled at
3.0V
e @ -40t025°C — 0.19 0.22 pA
e @ 70°C — 0.49 0.64 pA
* @85°C — 1.11 1.4 pA
Ipp_veaT |Average current when CPU is not accessing RTC 14
registers
e @1.8V
s @ -401t025°C o 0.68 0.8 UA
. @ 70°C — 1.2 1.56
A
e @3.0V
e @ -401t025°C — 0.81 0.96
A
e @70°C — 1.45 1.89
A
e @ 85°C — 25 3.46
A

1. The analog supply current is the sum of the active or disabled current for each of the analog modules on the device. See
each module's specification for its supply current.

2. 120 MHz core and system clock, 60 MHz bus and FlexBus clock, and 24 MHz flash clock. MCG configured for PEE
mode. All peripheral clocks disabled.

3. 120 MHz core and system clock, 60 MHz bus and FlexBus clock, and 24 MHz flash clock. MCG configured for PEE
mode. All peripheral clocks enabled.

4. Max values are measured with CPU executing DSP instructions.

5. MCG configured for PEE mode.

6. 168 MHz core and system clock, 56 MHz bus and FlexBus clock, and 28 MHz flash clock. MCG configured for PEE
mode. All peripheral clocks disabled.

7. 168 MHz core and system clock, 56 MHz bus and FlexBus clock, and 28 MHz flash clock. MCG configured for PEE
mode. All peripheral clocks enabled.

8. Max values are measured with CPU executing DSP instructions.

9. 120 MHz core and system clock, 60MHz bus clock, and FlexBus. MCG configured for PEE mode.

14 Kinetis K65 Sub-Family, Rev.3, 01/2016.
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Peripheral operating requirements and behaviors

Table 20. 32kHz oscillator DC electrical specifications (continued)

Symbol Description Min. Typ. Max. Unit
Cpara Parasitical capacitance of EXTAL32 and — 5 7 pF
XTAL32
Vpp1 Peak-to-peak amplitude of oscillation — 0.6 — \

1. When a crystal is being used with the 32 kHz oscillator, the EXTAL32 and XTAL32 pins should only be connected to
required oscillator components and must not be connected to any other devices.

3.3.4.2 32 kHz oscillator frequency specifications
Table 21. 32 kHz oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosc_lo | Oscillator crystal — 32.768 — kHz
tstart Crystal start-up time — 1000 — ms 1
foc_extaiz2 | Externally provided input clock frequency — 32.768 — kHz 2
Vec_extaiz2 | Externally provided input clock amplitude 700 — VgaT mV 2,3

1. Proper PC board layout procedures must be followed to achieve specifications.

2. This specification is for an externally supplied clock driven to EXTAL32 and does not apply to any other clock input. The
oscillator remains enabled and XTAL32 must be left unconnected.

3. The parameter specified is a peak-to-peak value and V|4 and V|_ specifications do not apply. The voltage of the applied
clock must be within the range of Vgg to Vgar.

3.4 Memories and memory interfaces

3.4.1

This section describes the electrical characteristics of the FTFE module.

Flash (FTFE) electrical specifications

3.41.1

The following specifications represent the amount of time the internal charge pumps are
active and do not include command overhead.

Flash timing specifications — program and erase

Table 22. NVM program/erase timing specifications

Symbol | Description Min. Typ. Max. Unit Notes

thvpogme | Program Phrase high-voltage time — 7.5 18 ys

thversser | Erase Flash Sector high-voltage time — 13 113 ms 1
thversbikosek | Erase Flash Block high-voltage time for 256 KB — 208 1808 ms 1
thversbiks12k | Erase Flash Block high-voltage time for 512 KB — 416 3616 ms 1
32 Kinetis K65 Sub-Family, Rev.3, 01/2016.
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Peripheral operating requirements and behaviors

2. Specification is valid for all FB_AD[31:0] and FB_TA.

Table 28. Flexbus full voltage range switching specifications

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

FB1 Clock period 1/FB_CLK — ns

FB2 Address, data, and control output valid — 12.6 ns

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

FB4 Data and FB_TA input setup 12.5 — ns

FB5 Data and FB_TA input hold 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.
2. Specification is valid for all FB_AD[31:0] and FB_TA.

Kinetis K65 Sub-Family, Rev.3, 01/2016. 39
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Peripheral operating requirements and behaviors

3. D7 and D8 are for write cycles only.

Table 30. SDRAM Timing (Limited voltage range)

NUM | Characteristic ! Symbol Min Max Unit
Operating voltage 2.7 3.6 \Y
Frequency of operation — CLKOUT MHz
DO Clock period 1/CLKOUT — ns 2
D1 CLKOUT high to SDRAM address valid tcHpav - 11.1 ns
D2 CLKOUT high to SDRAM control valid tcHpbov 11.1 ns
D3 CLKOUT high to SDRAM address invalid tcHDAI 1.0 - ns
D4 CLKOUT high to SDRAM control invalid tcHDCl 1.0 - ns
D5 SDRAM data valid to CLKOUT high tbpveH 11.3 - ns
D6 CLKOUT high to SDRAM data invalid tcHpDI 1.0 - ns
D78 CLKOUT high to SDRAM data valid tcHDDVYW - 11.1 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
3. D7 and D8 are for write cycles only.
Following figure shows an SDRAM write cycle.
Kinetis K65 Sub-Family, Rev.3, 01/2016. 43
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Peripheral operating requirements and behaviors
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Figure 16. SDRAM read timing diagram

3.5 Security and integrity modules

There are no specifications necessary for the device's security and integrity modules.

3.6 Analog

3.6.1 ADC electrical specifications

The 16-bit accuracy specifications listed in Table 1 and Table 32 are achievable on the
differential pins ADCx_DP0, ADCx_DMO.

44 Kinetis K65 Sub-Family, Rev.3, 01/2016.
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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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Peripheral operating requirements and behaviors

3. The ADC supply current depends on the ADC conversion clock speed, conversion rate and ADC_CFG1[ADLPC] (low
power). For lowest power operation, ADC_CFG1[ADLPC] must be set, the ADC_CFG2[ADHSC] bit must be clear with 1
MHz ADC conversion clock speed.

4. 1LSB = (VgrerH - VrerL)/2V
5. ADC conversion clock < 16 MHz, Max hardware averaging (AVGE = %1, AVGS = %11)
6. Input data is 100 Hz sine wave. ADC conversion clock < 12 MHz.
7. Input data is 1 kHz sine wave. ADC conversion clock < 12 MHz.
8. ADC conversion clock < 3 MHz
Typical ADC 16-bit Differential ENOB vs ADC Clock
100Hz, 90% FS Sine Input
15.00
14.70
14.40 — | E—
14.10 E——
L ——— \\\\
13.80 ]
o
g 13.50
w
13.20
12.90
12.60
Hardware Averaging Disabled
12.30 —— Averaging of 4 samples
_— Averag?ng of 8 samples
12.00 —— Averaging of 32 samples
1 2 3 4 5 6 7 8 9 10 11 12
ADC Clock Frequency (MHz)
Figure 18. Typical ENOB vs. ADC_CLK for 16-bit differential mode
Typical ADC 16-bit Single-Ended ENOB vs ADC Clock
100Hz, 90% FS Sine Input
14.00
13.75
13.50 I E—
13.25 I —
13.00 e
12.75
m I
O 1250
Z \
Y1225
12.00
11.75
11.50
11.25 —— Averaging of 4 samples
11.00 —— Averaging of 32 samples
1 2 3 4 5 6 7 8 9 10 11 12
ADC Clock Frequency (MHz)
Figure 19. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode
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Peripheral operating requirements and behaviors

3.8.1 Ethernet switching 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.

3.8.1.1 MiIl signal switching specifications

The following timing specs meet the requirements for MII style interfaces for a range of
transceiver devices.

Table 40. MIl signal switching specifications

Symbol Description Min. Max. Unit
— Operating Voltage 2.7 3.6 \'
— RXCLK frequency — 25 MHz

MIId RXCLK pulse width high 35% 65% RXCLK
period
Ml12 RXCLK pulse width low 35% 65% RXCLK
period
MII3 RXD[3:0], RXDV, RXER to RXCLK setup 5 — ns
Mil4 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
MII7 TXCLK to TXD[3:0], TXEN, TXER invalid 2 — ns
MII8 TXCLK to TXDI[3:0], TXEN, TXER valid — 25 ns
56 Kinetis K65 Sub-Family, Rev.3, 01/2016.
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TXCLK (input)

TXD[n:0]

TXEN

TXER

Peripheral operating requirements and behaviors

MIl6 Miis

MII7

Valid data

Valid data

X Valid data X

Figure 24. RMII/MII transmit signal timing diagram

RXCLK (input)

RXDI[n:0]

RXDV

RXER

MII2 M
‘:L_/i
MII3 Mil4
Valid data
Valid data
X Valid data X

Figure 25. RMII/MII receive signal timing diagram

3.8.1.2 RMII signal switching specifications

The following timing specs meet the requirements for RMII style interfaces for a
range of transceiver devices.

Table 41. RMII signal switching specifications

Num Description Min. Max. Unit
— Operating Voltage 2.7 3.6
— EXTAL frequency (RMIl input clock RMII_CLK) — 50 MHz
RMII1 RMII_CLK pulse width high 35% 65% RMII_CLK
period
RMII2 RMII_CLK pulse width low 35% 65% RMII_CLK
period
RMII3 RXD[1:0], CRS_DV, RXER to RMII_CLK setup — ns
RMI14 RMII_CLK to RXD[1:0], CRS_DV, RXER hold — ns

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

Table 41. RMII signal switching specifications

(continued)

Num Description Min. Max. Unit
RMII7 RMII_CLK to TXDI[1:0], TXEN invalid 4 — ns
RMII8 RMII_CLK to TXD[1:0], TXEN valid — 15.4 ns

3.8.2 USB Voltage Regulator Electrical Specifications
Table 42. USB VREG electrical specifications
Symbol Description Min. Typ.! Max. Unit Notes
VREG_INO |Regulator selectable input supply voltages 2.7 — 5.5 \Y, 2
VREG_IN1
Ibbon Quiescent current — Run mode, load current A
VREG. INO equal zero, input supply (VREG_IN*) > 3.6 V — 157 —
VREG_IN1 o o
157
IpDstby Quiescent current — Standby mode, load . 2 — MA
VREG. INO current equal zero 5 .
VREG_IN1
IbDoff Quiescent current — Shutdown mode
VREG_INO * VREG_IN*=5.0 V and temperature=25 °C . 680 . nA
VREG_IN1 . 920 .
ILoADrun Maximum load current — Run mode — — 150 mA 3
lLoADstoy | Maximum load current — Standby mode — — 1 mA
Vpropout |Regulator drop-out voltage — Run mode at 300 — — mV
maximum load current with inrush current limit
disabled
VREG_OUT |Regulator programmable output target voltage 4
— Selected input supply > programmed output 3 3.3 3.6 \Y,
target voltage + Vproprout 51 58 3.6 Y
* Run mode
¢ Standby mode

Cout External output capacitor 1.76 22 8.16 uF
ESR External output capacitor equivalent series 1 — 100 mQ

resistance

ILim Short circuit current — 350 — mA 5

lINRUSH Inrush current limit 40 — 100 mA 6,7, 8,
9,10

1. Typical values assume the selected input supply is 5.0 V, Temp = 25 °C unless otherwise stated.
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Peripheral operating requirements and behaviors

Table 49. SDHC limited voltage range switching specifications

Num Symbol | Description Min. Max. Unit
Operating voltage 2.7 3.6 \
Card input clock
SD1 fpp Clock frequency (low speed) 0 400 kHz
fpp Clock frequency (SD\SDIO full speed\high speed) 0 25\50 MHz
fpp Clock frequency (MMC full speed\high speed) 0 20\50 MHz
fop Clock frequency (identification mode) 0 400 kHz
SD2 twi Clock low time 7 — ns
SD3 twH Clock high time 7 — ns
SD4 trLH Clock rise time — 3 ns
SD5 trHL Clock fall time — 3 ns
SDHC output / card inputs SDHC_CMD, SDHC_DAT (reference to SDHC_CLK)
SD6 top SDHC output delay (output valid) | -5 7.68.3 | ns
SDHC input / card inputs SDHC_CMD, SDHC_DAT (reference to SDHC_CLK)
SD7 tisu SDHC input setup time 5 — ns
SD8 tiH SDHC input hold time 0 — ns
ISD3 I lSD2 Iw l SD1 I
SoHC. oLk SN T S
sm H
Output SDHC_DAT[3:0] X X

Input SOHC_CMD . XD
nputsorc ool X XD

Figure 30. SDHC timing

3.8.12 12S switching specifications

This section provides the AC timings for the I2S 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] =
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Peripheral operating requirements and behaviors

Table 52. 12S/SAl master mode timing (continued)

Num. Characteristic Min. Max. Unit

S5 12S_TX_BCLK/I2S_RX_BCLK to I12S_TX_FS/ — 15 ns
12S_RX_FS output valid

S6 12S_TX_BCLK/I2S_RX_BCLK to I12S_TX_FS/ 0 — ns
12S_RX_FS output invalid

S7 12S_TX_BCLK to 12S_TXD valid — 15 ns

S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns

S9 12S_RXD/I2S_RX_FS input setup before 15 — ns
12S_RX_BCLK

S10 12S_RXD/I12S_RX_FS input hold after 0 — ns
12S_RX_BCLK

P Pt ot

12S_MCLK (output)

s>
12S_TX_BCLK/ [ \¢ s4 /4 ‘ ‘\ /
12S_RX_BCLK (output) ¢ 4 q i i

Css > | ¥ s &
128_TX_FS/ / H r\
12S_RX_FS (output ! ' '

HOLPS foutpdd SR | e
12S_TX_FS/ ) PR \f N\
12S_RX_FS (input) ‘ | 1 5 i :

“—57—" 4’\38 :‘7 | . ‘
— X | -
s M0 P
Figure 33. 12S/SAl timing — master modes
Table 53. 12S/SAl slave mode timing
Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \
S11 125_TX_BCLK/12S_RX_BCLK cycle time (input) 80 — ns
S12 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low  |[45% 55% MCLK period
(input)
S13 12S_TX_FS/12S_RX_FS input setup before 4.5 — ns
12S_TX_BCLK/I2S_RX_BCLK
S14 12S_TX_FS/I2S_RX_FS input hold after 2 — ns
12S_TX_BCLK/I2S_RX_BCLK
S15 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output valid |— 23.1 ns
Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 54. 12S/SAI master mode timing in VLPR, VLPW, and VLPS modes (full voltage range)
(continued)

Num. Characteristic Min. Max. Unit
S7 12S_TX_BCLK to 12S_TXD valid — 45 ns
S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns
S9 12S_RXD/I2S_RX_FS input setup before 45 — ns
12S_RX_BCLK
S10 12S_RXD/I2S_RX_FS input hold after 0 — ns
12S_RX_BCLK

G dut ut
<¢ 53 >
ke S AN S — IN /
_RX_ outpu ) I |
5P | P s
:gg_Li_iZ/(output) y i i i i \_
o 3 ’—59—’ E 4%:10:‘*
12S_TX_FS/ L : ( -~
12S_RX_FS (input) ——/ !—37—V H : AN
< S7 " Wsaf } Ny i—gs—h
12S_TXD >—( DG H N
128_RXD X |

Figure 35. I12S/SAl timing — master modes

Table 55. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full
voltage range)

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \

S11 12S_TX_BCLK/I2S_RX_BCLK cycle time (input) 250 — ns

S12 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low  |45% 55% MCLK period
(input)

S13 12S_TX_FS/12S_RX_FS input setup before 30 — ns
12S_TX_BCLK/I2S_RX_BCLK

S14 12S_TX_FS/12S_RX_FS input hold after 5 — ns
12S_TX_BCLK/I2S_RX_BCLK

S15 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output valid |— 56.5 ns

S16 12S_TX_BCLK to 12S_TXD/I12S_TX_FS output invalid {0 — ns

S17 12S_RXD setup before 12S_RX_BCLK 30 — ns

Table continues on the next page...
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Pinout

169 |  Pin Name Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT? EzPort
WLC

SP

N13 | VSSA VSSA VSSA

H11 | ADC1_SE16/ | ADC1_SE16/ | ADC1_SE16/
CMP2_IN2/ | CMP2_IN2/ | CMP2_IN2/
ADCO_SE22 | ADCO_SE22 | ADCO_SE22

K10 | ADCO_SE16/ | ADCO_SE16/ | ADCO_SE16/
CMP1_IN2/ | CMP1_IN2/ | CMP1_IN2/
ADCO_SE21 | ADCO_SE21 | ADCO_SE21

L10 | VREF_OUT/ | VREF_OUT/ | VREF_OUT/
CMP1_IN5/ | CMP1_IN5/ | CMP1_IN5/
CMPO_INS/ | CMPO_IN5/ | CMPO_IN5/
ADC1_SE18 | ADC1_SE18 | ADC1_SE18

M10 | DACO_OUT/ | DACO_OUT/ | DACO_OUT/
CMP1_IN3/ | CMP1_IN3/ | CMP1_IN3/
ADCO_SE23 | ADCO_SE23 | ADCO_SE23

N11 | DAC1_OUT/ | DAC1_OUT/ | DAC1_OUT/
CMPO_IN4/ | CMPO_IN4/ | CMPO_IN4/
CMP2_IN3/ | CMP2_IN3/ | CMP2_IN3/
ADC1_SE23 | ADC1_SE23 | ADC1_SE23

J10 | TAMPERO/ | TAMPERO/ | TAMPERO/
RTC_ RTC_ RTC_
WAKEUP_B | WAKEUP_B | WAKEUP_B

H10 | TAMPER1 TAMPER1 | TAMPER1

H9 | TAMPER2 | TAMPER2 | TAMPER2

J9 | TAMPER3 | TAMPER3 | TAMPERS

N10 | TAMPER4 | TAMPER4 | TAMPER4

K9 | TAMPERS | TAMPERS | TAMPERS

M9 | XTAL32 XTAL32 XTAL32

N9 | EXTAL32 EXTAL32 EXTAL32

L9 | VBAT VBAT VBAT

H8 | TAMPER6 | TAMPER6 | TAMPERG

J8 | TAMPER7 | TAMPER7 | TAMPER7

K8 | vDD VDD VDD
H7 | VSS VSS VSS
N8 | PTE24 ADCO_SE17 | ADCO_SE17 | PTE24 CAN1_TX UART4_TX [260_SCL EWM_OUT b
M8 | PTE25/ ADCO_SE18 | ADCO_SE18 | PTE25/ CANT_RX UART4_RX [2C0_SDA | EWM_IN
LLWU_P21 LLWU_P21
L8 | PTE26 DISABLED PTE26 ENET_1588_ | UART4_CTS_ RTC_ USBO_CLKIN
CLKIN b CLKOUT
J7 | PTE27 DISABLED PTE27 UART4_RTS_
b
K7 | PTE28 DISABLED PTE28
N7 | PTAO JTAG_TCLK/ | TSI0_CH1 PTAO UART0_CTS_ | FTM0_CH5 LPUARTO_ JTAG_TCLK/ | EZP_CLK
SWD_CLK/ bl CTSb SWD_CLK
EZP_CLK UARTO_COL_
b
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Pinout
169 | Pin Name Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT ALT7 EzPort
WLC
SP
BLS31_24 b/
SDRAM_
DQMO
A6 | PTC24 DISABLED PTC24 LPUART0_TX FB_A5/
SDRAM_D5
D7 | PTC25 DISABLED PTC25 LPUARTO_RX FB_A4/
SDRAM_D4
E8 | PTC26 DISABLED PTC26 LPUARTO_ | ENETO_ FB_A3/
CTS.b 1588_TMRO | SDRAM_D3
A7 | PTC27 DISABLED PTC27 LPUARTO_ | ENETO_ FB_A2/
RTS_b 1588_TMRT | SDRAM_D2
B7 | PTC28 DISABLED PTC28 12C3_SDA ENETO_ FB_A1/
1588_TMR2 | SDRAM_D1
C7 | PTC29 DISABLED PTC29 12C3_SCL ENETO_ FB_AY/
1588_TMR3 | SDRAM_DO
D8 | PTDO/ DISABLED PTDO/ SPI0O_PCSO | UART2_RTS_| FTM3_CHO | FB_ALE/
LLWU_P12 LLWU_P12 b FB_CS1 b/
FB_TSb
A8 | PTD1 ADC0_SESb | ADCO_SESb | PTD1 SPI0_SCK | UART2_CTS_| FTM3_CH! | FB_CS0_b
b
B8 | PTD2 DISABLED PTD2/ SPI0_SOUT | UART2.RX | FTM3_CH2 | FB_AD4/ 2C0_SCL
LLWU_P13 LLWU_P13 SDRAM_A12
C8 | PTD3 DISABLED PTD3 SPI0_SIN UART2_TX | FTM3_CH3 | FB_AD3/ [2C0_SDA
SDRAM_A11
F8 | PTD4/ DISABLED PTD4/ SPI0_PCS1 | UARTO_RTS_| FTM0_CH4 | FB_AD2/ EWM_IN SPI1_PCSO
LLWU_P14 LLWU_P14 b SDRAM_A10
A9 | PTD5 ADCO_SE6b | ADCO_SE6b | PTD5 SPI0_PCS2 | UARTO_CTS_| FTM0_CH5 | FB_AD1/ EWM_OUT_b | SPI1_SCK
b/ SDRAM_A9
UARTO_COL_
b
B9 | PTDB/ ADCO_SE7b | ADCO_SE7b | PTDS/ SPIO_PCS3 | UARTO_RX | FTM0_CH6 | FB_ADO FTMO_FLTO | SPI1_SOUT
LLWU_P15 LLWU_P15
E9 | VDD VDD VDD
A0 | PTD7 DISABLED PTD7 CMT_IRO UARTO_TX | FTM0_CH7 | SDRAM_CKE | FTMO_FLT1 | SPI1_SIN
C9 | PTDY/ DISABLED PTD8/ 12C0_SCL LPUARTO_RX | FB_A16
LLWU_P24 LLWU_P24
B10 | PTD9 DISABLED PTD9 12C0_SDA LPUARTO_TX | FB_A17
A1 | PTD10 DISABLED PTD10 LPUARTO_ | FB_A18
RTS b
D9 | PTD11/ DISABLED PTD11/ SPI2_PCS0 SDHCO_ LPUARTO_ | FB_A19
LLWU_P25 LLWU_P25 CLKIN CTS.b
C10 | PTD12 DISABLED PTD12 SPI2_.SCK | FTM3_FLTO | SDHCO_D4 FB_A20
A12 | PTD13 DISABLED PTD13 SPI2_SOUT SDHC0_D5 FB_A21
Bi1 | PTD14 DISABLED PTD14 SPI2_SIN SDHC0_D6 FB_A22
D10 | PTD15 DISABLED PTD15 SPI2_PCS1 SDHC0_D7 FB_A23
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Pinout

Table 57. Recommended connection for unused analog interfaces (continued)

Pin Type K65 Short recommendation Detailed recommendation

uUSB USB1_VBUS Float Float

VBAT VBAT Float Float

VDDA VDDA Always connect to VDD Always connect to VDD
potential potential

VREFH VREFH Always connect to VDD Always connect to VDD
potential potential

VREFL VREFL Always connect to VSS Always connect to VSS
potential potential

VSSA VSSA Always connect to VSS Always connect to VSS
potential potential

5.3 K65 Pinouts

The below figure shows the pinout diagram for the devices supported by this
document. Many signals may be multiplexed onto a single pin. To determine what
signals can be used on which pin, see the previous section.
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