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General

Table 6. Power consumption operating behaviors (continued)

Symbol | Description Min. Typ. Max. Unit Notes
e @ —40t025°C — 5.8 10.48 HA
* @70°C — 26.7 47.99 pA
e @ 85°C — 50.2 88.55 pA

Ibp_viLss |Very low-leakage stop mode 3 current at 3.0 V

« @ —401t025°C — 4.4 5.54 pA
. @ 70°C — 21 36.46 pA
+ @85°C — 39.5 67.45 HA

Ipp_viLse |Very low-leakage stop mode 2 current at 3.0 V

e @ -40to025°C — 2.1 2.34 HA
* @70°C — 6.84 10.36 A
* @85°C — 12.6 19.0 A

Ibp_viLst |Very low-leakage stop mode 1 current at 3.0 V

s @ -4010 25°C — 0.817 0.86 HA
+ @70°C — 3.97 5.77 pA
« @85°C — 8.23 12.47 A

Ibp_viLso |Very low-leakage stop mode O current at 3.0 V
with POR detect circuit enabled

. @ —40 to 25°C — 0.520 0.62 pA
. @70°C — 3.67 5.7 A
. @ 85°C — 7.94 11.7 pA
Ibp_viLso |Very low-leakage stop mode O current at 3.0 V
with POR detect circuit disabled
. @ —40 to 25°C — 0.339 0.412 HA
. @70°C — 3.36 4.2 pA
. @ 85°C — 7.55 9.96 pA
Iop_veaT |Average current with RTC and 32kHz disabled
* @1.8V
* @ -40to025°C
. @ 70°C — 0.16 0.19 pA
. @ 85°C — 0.55 0.72 pA
. @30V — 1.28 1.88 pA
* @ —40to25°C — 0.18 0.21 pA
e @70°C 0.66 0.86 HA
+ @85°C 1.52 2.24 pA
Table continues on the next page...
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General

Table 6. Power consumption operating behaviors (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Ibp_veat |Average current when CPU is not accessing 10
RTC registers
e @1.8V
e @ -401t025°C — 0.59 0.70 HA
e @70°C — 1.0 1.30 HA
* @85°C — 1.76 2.59 HA
* @ 3.0V
e @ -401025°C — 0.71 0.84 HA
* @70°C — 1.22 1.59 HA
* @85°C — 2.08 3.06 WA

8.

9

. 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.

120 MHz core and system clock, 60 MHz bus, 40 Mhz FlexBus clock, and 25 MHz flash clock. MCG configured for
PEE mode. All peripheral clocks disabled.

120 MHz core and system clock, 60 MHz bus clock, 40 MHz Flexbus clock, and 25 MHz flash clock. MCG configured
for PEE mode. All peripheral clocks enabled.

Max values are measured with CPU executing DSP instructions.

25 MHz core and system clock, 25 MHz bus clock, and 12.5 MHz FlexBus and flash clock. MCG configured for FEI
mode.

4 MHz core, system, FlexBus, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral
clocks disabled. Code executing from flash.

4 MHz core, system, FlexBus, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral
clocks enabled but peripherals are not in active operation. Code executing from flash.

4 MHz core, system, FlexBus, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral
clocks disabled.

Data reflects devices with 256 KB of RAM.

10. Includes 32kHz oscillator current and RTC operation.

Table 7. Low power mode peripheral adders — typical value

Symbol Description Temperature (°C) Unit
-40 25 50 70 85
l|REFSTEN4MHz 4 MHz internal reference clock (IRC) 56 56 56 56 56 pA

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

|| REFSTEN32KHZ 32 kHz internal reference clock (IRC) 52 52 52 52 52 MA
adder. Measured by entering STOP mode
with the 32 kHz IRC enabled.

|EREFSTENAMHZ External 4 MHz crystal clock adder. 206 228 237 245 251 uA
Measured by entering STOP or VLPS
mode with the crystal enabled.

|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.

Table continues on the next page...

Kinetis K64 Sub-Family Data Sheet With 1 MB Flash, Rev. 7, 10/2016 13

NXP Semiconductors



General

Table 10. Device clock specifications (continued)

Symbol Description Min. Max. Unit Notes

fLPTMR LPTMR clock — 25 MHz
VLPR mode'

fsys System and core clock — 4 MHz
feus Bus clock — 4 MHz
FB_CLK FlexBus clock — 4 MHz
fELASH Flash clock — 0.8 MHz
fERCLK External reference clock — 16 MHz
fLptmR_pin - |LPTMR clock — 25 MHz
fLetMr_ERcLk | LPTMR external reference clock — 16 MHz
friexcan_ercLk | FIexCAN external reference clock — 8 MHz
flos Mok |12S master clock — 12.5 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
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) - 3V
* Slew disabled

e 1.71<Vpp<2.7V — 8 ns
e 27<Vpp=<3.6V — 6 ns
* Slew enabled
— 18 ns
Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 16. JTAG full voltage range electricals (continued)

Symbol Description Min. Max. Unit
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 0 — ns
J7 TCLK low to boundary scan output data valid — 25 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 29 — ns
J11 TCLK low to TDO data valid — 22.1 ns
J12 TCLK low to TDO high-Z — 221 ns
J13 TRST assert time 100 — ns
J14 TRST setup time (negation) to TCLK high 8 — ns
@ >
TCLK (input)
-« J L
Figure 7. Test clock input timing
TCLK / \ /
i . @

Data inputs E <: Input data valid 57

Data outputs : >'< Output data valid

Data outputs ! )

Data outputs ¢ Output data valid

Figure 8. Boundary scan (JTAG) timing
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Peripheral operating requirements and behaviors

TCLK  / \ /:

i . i
TDITMS : { putdatavaid  }——
TDO X Output data valid
TDO ! );
TDO <' Output data valid

Figure 9. Test Access Port timing

TCLK / \ / \ / \ /
:
b |
TRST \ 14

Figure 10. TRST timing

3.2 System modules

There are no specifications necessary for the device's system modules.

3.3 Clock modules

24 Kinetis K64 Sub-Family Data Sheet With 1 MB Flash, Rev. 7, 10/2016
NXP Semiconductors



Peripheral operating requirements and behaviors

4. Crystal startup time is defined as the time between the oscillator being enabled and the OSCINIT bit in the MCG_S
register being set.

NOTE
The 32 kHz oscillator works in low power mode by default
and cannot be moved into high power/gain mode.

3.3.4 32 kHz oscillator electrical characteristics

3.3.4.1 32 kHz oscillator DC electrical specifications
Table 21. 32kHz oscillator DC electrical specifications

Symbol Description Min. Typ. Max. Unit
Veat Supply voltage 1.71 — 3.6 \
Re Internal feedback resistor — 100 — MQ
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 22. 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
fec_extaizz | Externally provided input clock frequency — 32.768 — kHz 2
Vec extaiz2 | Externally provided input clock amplitude 700 — VeaT 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

30 Kinetis K64 Sub-Family Data Sheet With 1 MB Flash, Rev. 7, 10/2016
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Peripheral operating requirements and behaviors

Read Timing Parameters
S1 S2 S3 S0

FB_CLK

FB_A[Y]

B ! . FB4
'FB2 ! ; I

.
| AA=1

FB_CSn \ [ w0 /

FB_OEnE \ / : 7

__\___ ___
9

FB_BEn \ L/

[}
electricals_read.sv

FBTA | 1 1 N

FB_TSIZ[1:0] ' X . - TSIz, : : ' X
) ' St s -~ s3 . S0

Figure 12. FlexBus read timing diagram
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Peripheral operating requirements and behaviors

Write Timing Parameters

PLL N T L S

ST e oy T o B B oy B

 FB2 | FB3

FB_AIY] | X " Address

FB_RW “\

FBLTS N\ ! /

: : : _<
FB_D[X] :X Ad;dress X Data >—<
! ! : i ' y
N
/

FB_ALE | / F\

| AA=T
FBCSn | T 1\ VARV
FB_OEn ! ! ! ! ! ! !
: : : FB4 ! : : : :
: : : «— : : : :

FB_BEn | i N/ / ! 5

: : : L e—h 5 : : E

: : : Lt S : : g

FB_TA . : i N S : 5 g
FB_TSIZIt0] (X Tz . T X T

S0 ' S1 s2 s3 S0

Figure 13. FlexBus write timing diagram

3.5 Security and integrity modules

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

3.6 Analog

36 Kinetis K64 Sub-Family Data Sheet With 1 MB Flash, Rev. 7, 10/2016
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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
* Avg=232
EL Input leakage error lin 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
Vtemp2s | Temp sensor voltage |25 °C 706 716 726 mV 8

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

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 - Vrer))/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 — | —
14.10 ———
——"" \_\\\
13.80 —
§ 13.50
w
13.20
12.90
12.60
Hardware Averaging Disabled
12.30 —— Averaging of 4 samples
—— Averaging of 8 samples
12.00 —— Averaging of 32 samples
1 2 3 4 5 6 7 8 9 10 1 12
ADC Clock Frequency (MHz)
Figure 15. Typical ENOB vs. ADC_CLK for 16-bit differential mode
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Peripheral operating requirements and behaviors

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

DAC12 INL (LSB)
o

-4
6
-8
0 500 1000 1500 2000 2500 3000 3500 4000
Digital Code
Figure 19. Typical INL error vs. digital code
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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 39. MIl signal switching specifications

Symbol Description Min. Max. Unit
— RXCLK frequency — 25 MHz
MIId RXCLK pulse width high 35% 65% RXCLK

period
MII2 RXCLK pulse width low 35% 65% RXCLK
period
MII3 RXD[3:0], RXDV, RXER to RXCLK setup 5 — ns
Mil4 RXCLK to RXD[3:0], RXDV, RXER hold 5 — ns
— TXCLK frequency — 25 MHz
MII5 TXCLK pulse width high 35% 65% TXCLK
period
MI16 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
MIl6 Mils
>
TXCLK (input) ﬂ L v
MIig MII7
TXD[n:0] Valid data
TXEN Valid data
TXER X Valid data X

Figure 21. RMII/MII transmit signal timing diagram

48 Kinetis K64 Sub-Family Data Sheet With 1 MB Flash, Rev. 7, 10/2016
NXP Semiconductors



Peripheral operating requirements and behaviors

MII2 M1
4
RXCLK (input) / l /
MII3 Mil4
RXD[n:O] Valid data
RXDV Valid data
RXER X Valid data X

Figure 22. 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 40. RMII signal switching specifications

Num Description Min. Max. Unit
— 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 4 — ns
RMI14 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

3.8.2 USB electrical specifications

The USB electricals for the USB On-the-Go module conform to the standards

documented by the Universal Serial Bus Implementers Forum. For the most up-to-
date standards, visit usb.org.

NOTE

The MCGPLLCLK meets the USB jitter and signaling rate
specifications for certification with the use of an external
clock/crystal for both Device and Host modes.

Kinetis K64 Sub-Family Data Sheet With 1 MB Flash, Rev. 7, 10/2016
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Peripheral operating requirements and behaviors

Table 48. 12C 1 Mbps timing (continued)

Characteristic Symbol Minimum Maximum Unit
Data set-up time tsu; DAT 50 — ns
Rise time of SDA and SCL signals t, 20 +0.1Cy 2 120 ns
Fall time of SDA and SCL signals t 20 +0.1Cp2 120 ns
Set-up time for STOP condition tsy; STO 0.26 — us
Bus free time between STOP and START tBUF 0.5 — us
condition
Pulse width of spikes that must be suppressed by tsp 0 50 ns
the input filter

1. The maximum SCL clock frequency of 1 Mbps can support maximum bus loading when using the High drive pins across
the full voltage range.
2. Cy = total capacitance of the one bus line in pF.

|

tsu; pam=| (<t

}‘ - >
tHp; DAT thiGH

Figure 27. Timing definition for devices on the I2C bus

3.8.9 UART switching specifications

See General switching specifications.

3.8.10 SDHC 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.

Table 49. SDHC switching specifications

Num Symbol | Description Min. Max. Unit

Operating voltage 1.71 3.6 \Y

Card input clock

SD1 fop Clock frequency (low speed) 0 400 kHz

Table continues on the next page...
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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/ -1 — 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 22.5 — ns
12S_RX_BCLK

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

12S_MCLK (output)

12S_TX_BCLK/

12S_RX_BCLK (output) < s4 g

fSTH —Ps2 f . ) f

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

_RX_FS (output) - o | e
12S_TX_FS/ ) PR N\
12S_RX_FS (input) ‘ | 1 5 i :

“—57—" 4’\38 :‘7 | j ‘
12S_TXD < X I —
s Mo »
Figure 31. I12S/SAl timing — master modes
Table 53. 12S/SAl slave mode timing
Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \
S11 12S_TX_BCLK/I12S_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/I2S_RX_FS input setup before 7 — ns
12S_TX_BCLK/I2S_RX_BCLK
S14 125_TX_FS/12S_RX_FS input hold after 2 — ns
12S_TX_BCLK/I2S_RX_BCLK
S15 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output valid |— 255 ns
Table continues on the next page...
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Pinout

142 |  Pin Name Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT ALT7 EzPort
CsP
L11 | VDDA VDDA VDDA
L10 | VREFH VREFH VREFH
Mi1 | VREFL VREFL VREFL
N11 | VSSA VSSA VSSA
M10 | ADC1_SE16/ | ADC1_SE16/ | ADC1_SE16/
CMP2_IN2/ | CMP2_IN2/ | CMP2_IN2/
ADC0_SE22 | ADC0_SE22 | ADCO_SE22
K9 | ADCO_SE16/ | ADCO_SE16/ | ADCO_SE16/
CMP1_IN2/ | CMP1_IN2/ | CMP1_IN/
ADCO_SE21 | ADCO_SE21 | ADCO_SE21
L9 | VREF_OUT/ | VREF_OUT/ | VREF_OUT/
CMP1_IN5/ | CMP1_IN5/ | CMP1_IN5/
CMPO_INS/ | CMPO_IN5/ | CMPO_IN5/
ADC1_SE18 | ADC1_SE18 | ADC1_SE18
N10 | DACO_OUT/ | DACO_OUT/ | DACO_OUT/
CMP1_IN3/ | CMP1_IN3/ | CMP1_IN3/
ADC0_SE23 | ADCO_SE23 | ADCO_SE23
M9 | DAC1_OUT/ | DACI_OUT/ | DAC1_OUT/
CMPO_IN4/ | CMPO_IN4/ | CMPO_IN4/
CMP2_IN3/ | CMP2_IN3/ | CMP2_IN3/
ADC1_SE23 | ADC1_SE23 | ADC1_SE23
J9 | RTC_ RTC_ RTC_
WAKEUP_B | WAKEUP_B | WAKEUP_B
N9 | XTAL32 XTAL32 XTAL32
N8 | EXTAL32 EXTAL32 EXTAL32
M8 | VBAT VBAT VBAT
H8 | VDD VDD VDD
G7 | VSS VSS VSS
L8 | PTE24 ADCO_SE17 | ADCO_SE17 | PTE24 UART4_TX [2C0_SCL | EWM_OUT b
K8 | PTE25 ADCO_SE18 | ADCO_SE18 | PTE25 UART4_RX [2C0_SDA | EWM_IN
N7 | PTE26 DISABLED PTE26 ENET_1588_ | UART4_CTS_ RTC_ USB_CLKIN
CLKIN b CLKkouT
J8 | PTE27 DISABLED PTE27 UART4_RTS_
b
M7 | PTE28 DISABLED PTE28
L7 | PTAO JTAG_TCLK/ PTAO UARTO_CTS_ | FTM0_CH5 JTAG_TCLK/ | EZP_CLK
SWD_CLK/ b/ SWD_CLK
EZP_CLK UART0_COL_
b
K7 | PTA1 JTAG_TDV/ PTA1 UARTO_RX | FTM0_CH6 JTAG_TDI | EZP_DI
EzP DI
J7 | PTA2 JTAG_TDO/ PTA2 UARTO_TX | FTMO_CH7 JTAG_TDO/ | EZP_DO
TRACE_ TRACE_SWO
SWo/
EZP DO
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Pinout

142 |  PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
CcsP
F4 | VSS VSS VSS
G5 | VDD VDD VDD
Al | PTC4/ DISABLED PTC4/ SPI0O_PCSO | UART1_TX | FTM0_CH3 | FB_AD!1 CMP1_OUT
LLWU_P8 LLWU_P8
C2 | PTCS/ DISABLED PTCS/ SPI0_SCK | LPTMRO_ [280_RXDO | FB_AD10 CMPO_OUT | FTM0_CH2
LLWU_P9 LLWU_P9 ALT2
B2 | PTCO/ CMPO_INO | CMPO_INO | PTC6/ SPI0_SOUT | PDBO_ 1250 RX_ | FB_AD9 250_MCLK
LLWU_P10 LLWU_P10 EXTRG BCLK
A2 | PTC7 CMPO_IN1 | CMPO_IN1 | PTC7 SPI0O_SIN USB_SOF_ | I2S0_RX_FS | FB_AD8
out
B3 | PTC8 ADC1_SE4b/ | ADC1_SE4b/ | PTC8 FTM3_CH4 | 1250_MCLK | FB_AD7
CMPO_IN2 | CMPO_IN2
A3 | PTC9 ADC1_SESb/ | ADC1_SEBW/ | PTCY FTM3_CH5 | I2S0_RX_ | FB_AD6 FTM2_FLT0
CMPO_IN3 | CMPO_IN3 BCLK
C3 | PTC10 ADC1_SEBb | ADC1_SEBb | PTC10 [2C1.SCL | FTM3_.CH6 | I12S0_RX_FS | FB_AD5
B4 | PTCH1/ ADC1_SE7b | ADC1_SE7h | PTC11/ [2C1_.SDA | FTM3_CH7 | I2S0_RXD1 | FB_RW_b
LLWU_P11 LLWU_P11
A4 | PTC12 DISABLED PTC12 UART4_RTS_ FB_AD27 FTM3_FLTO
b
C4 | PTC13 DISABLED PTC13 UART4_CTS_ FB_AD26
b
B5 | PTC14 DISABLED PTC14 UART4_RX FB_AD25
A5 | PTC15 DISABLED PTC15 UART4_TX FB_AD24
F5 | VSS VSS VSS
E5 | VDD VDD VDD
C5 | PTC16 DISABLED PTC16 UART3_RX | ENETO_ FB_CS5_b/
1588_TMRO | FB_TSIZ1/
FB_BE23_
16_BLS15.8_
b
A6 | PTC17 DISABLED PTC17 UART3_TX | ENETO_ FB_CS4_b/
1588_TMR1 | FB_TSIZ0/
FB_BE31_
24 BLS7 0.b
B6 | PTC18 DISABLED PTC18 UART3_RTS_ | ENET0_ FB_TBST b/
b 1588_TMR2 | FB_CS2 b/
FB_BE15.8_
BLS23_16_b
D5 | PTC19 DISABLED PTC19 UART3_CTS_ | ENET0_ FB_CS3 b/ | FB_.TAb
b 1588_TMR3 | FB_BE7_0_
BLS31_24 b
D6 | PTDO/ DISABLED PTDO/ SPI0_PCSO | UART2_RTS_| FTM3_CHO | FB_ALE/
LLWU_P12 LLWU_P12 b FB_CS1_b/
FB_TS.b
A7 | PTD1 ADCO_SE5b | ADCO_SE5b | PTD1 SPI0_SCK | UART2_CTS_| FTM3_CH1 | FB_CSO_b
b
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Terminology and guidelines

Field Description Values
A Key attribute * D = Cortex-M4 w/ DSP
* F = Cortex-M4 w/ DSP and FPU
M Flash memory type * N = Program flash only
e X = Program flash and FlexMemory
FFF Program flash memory size * 512=512KB
e 1MO=1MB
R Silicon revision e Z =Initial
e (Blank) = Main
* A = Revision after main
T Temperature range (°C) e C=-40t085
PP Package identifier e AJ =142 WLCSP (4.8 mm x 5.6 mm)
CC Maximum CPU frequency (MHz) * 12 =120 MHz
N Packaging type * R =Tape and reel

7.4 Example
This is an example part number:

MK64FNIMOCAJ12R

8 Terminology and guidelines

8.1 Definitions

Key terms are defined in the following table:

Term Definition

Rating 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.

NOTE: The likelihood of permanent chip failure increases rapidly as soon as a characteristic
begins to exceed one of its operating ratings.

Operating requirement |A specified value or range of values for a technical characteristic that you must guarantee during
operation to avoid incorrect operation and possibly decreasing the useful life of the chip

Operating behavior A specified value or range of values for a technical characteristic that are guaranteed during
operation if you meet the operating requirements and any other specified conditions

Typical value A specified value for a technical characteristic that:

72 Kinetis K64 Sub-Family Data Sheet With 1 MB Flash, Rev. 7, 10/2016

NXP Semiconductors



Terminology and guidelines

Term Definition

¢ Lies within the range of values specified by the operating behavior
¢ Is representative of that characteristic during operation when you meet the typical-value
conditions or other specified conditions

NOTE: Typical values are provided as design guidelines and are neither tested nor guaranteed.

8.2 Examples

Operating rating:
Symbol Description Min Max. Unit
Voo 1.0 V core supply 03 ) 12 Y
voltage
Operating requirement:
Symbol Description Min. %3 Max. Unit
Voo 1.0 V core supply 0.9 1.1 v
voltage
Operating behavior that includes a typical value:
Symbol Description Min. = Typ. Max. Unit
lwe Digital VO weak (10 70 130 bA

pullup/pulldown
current

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
Vop Supply voltage 3.3 \Y,
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Revision History

Table 57. Revision History (continued)

Rev. No.

Date

Substantial Changes

04/2014

* Format changes
* Updated Table 23 "Flash command timing specifications."

09/2014

* Updated Table 6 "Power consumption operating behavior."
» Updated Table 17 "IRC48M specifications
* Updated Table 35 "VREF full-range operating behavior"

12/2014

* Updated Table 6 "Power consumption operating behavior."
* Added a note to the section "Power consumption operating behaviors."

08/2015

» Added a footnote to the maximum SCL clock frequency value in the table "I2C timing"

 Changed the title of the table "I2C 1 MHZ timing" to "I2C 1 Mbps timing"

* Added a footnote and updated the table "IRC48M specifications" for open loop total
deviation of IRC48M frequency at high voltage and low voltage.

* Added a footnote on the ambient temperature entry to the section "Thermal operating
requirements."

* Added a note to the section "Power consumption operating behaviors" and updated
values in the table "Power consumption operating behaviors."

* Added a note to the maximum frequency value in the table "Slave mode DSPI timing
(limited voltage range)."

* Redeveloped the section "Terminology and guidelines."

10/2016

* Updated the values of Ipp_stop and Ipp_viLso in the table "Power consumption
operating behavior."
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