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Peripheral operating requirements and behaviors

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 \
Ipbosc | Supply current — low-power mode (HGO=0) 1
e 32 kHz — 600 — nA
e 4 MHz — 200 — A
* 8 MHz (RANGE=01) — 300 — pA
* 16 MHz — 950 — pA
* 24 MHz — 1.2 — mA
e 32 MHz — 1.5 — mA
Ipbosc | Supply current — high gain mode (HGO=1) 1
e 32 kHz — 7.5 — A
e 4 MHz — 500 — HA
* 8 MHz (RANGE=01) — 650 — A
* 16 MHz — 25 — mA
* 24 MHz — 3.25 — mA
e 32 MHz — 4 — mA
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- — — — MQ
power 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)
— 0 — kQ
Vop® Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \
mode) — low-frequency, low-power mode
(HGO=0)
Table continues on the next page...
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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 20. 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 XTALS32 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
fosclo | Oscillator crystal — 32.768 — kHz
tstart Crystal start-up time — 1000 — ms 1
foc_extaizz | Externally provided input clock frequency — 32.768 — kHz 2
Vec extaiz2 | Externally provided input clock amplitude 700 — VeaT mV 2,3

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 VgaT-

—

3.4 Memories and memory interfaces

Kinetis K66 Sub-Family, Rev. 4, 04/2017 31
NXP Semiconductors
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3.4.1

This section describes the electrical characteristics of the FTFE module.

3.4.1.1

Flash (FTFE) electrical specifications

Flash timing specifications — program and erase

The following specifications represent the amount of time the internal charge pumps are

active and do not include command overhead.

Table 22. NVM program/erase timing specifications

Symbol | Description Min. Typ. Max. Unit Notes
thvpgms | Program Phrase high-voltage time — 7.5 18 us
thversser | Erase Flash Sector high-voltage time — 13 113 ms 1
thversbikasek | 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
1. Maximum time based on expectations at cycling end-of-life.
3.4.1.2 Flash timing specifications — commands
Table 23. Flash command timing specifications
Symbol | Description Min. Typ. Max. Unit Notes
Read 1s Block execution time
trd1blko56K e 256 KB data flash — — 1.0 ms
trd1blk512k * 512 KB program flash — — 1.8 ms
tra1secak | Read 1s Section execution time (4 KB flash) — — 100 us 1
togmenk | Program Check execution time — — 95 us 1
trdrsre Read Resource execution time — — 40 ys 1
togms Program Phrase execution time — 90 150 ys
Erase Flash Block execution time 2
tersbikos6k e 256 KB data flash — 220 1850 ms
tersblks12k * 512 KB program flash — 435 3700 ms
tersser Erase Flash Sector execution time — 15 115 ms 2
togmsecik | Program Section execution time (1 KB flash) — — ms
Read 1s All Blocks execution time
trd1alix * FlexNVM devices — — 5.9 ms
trd1aiin * Program flash only devices — — 6.7 ms
trdonce | Read Once execution time — — 30 us 1
togmonce | Program Once execution time — 90 — ys
tersall Erase All Blocks execution time — 1750 14,800 ms 2
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
tutykey Verify Backdoor Access Key execution time — — 30 us 1
Swap Control execution time
tswapxo1 ¢ control code 0x01 — 200 — us
tswapxo2 ¢ control code 0x02 — 90 150 ps
tswapxo4 e control code 0x04 — 90 150 us
tswapxos ¢ control code 0x08 — — 30 us
tswapx10 e control code 0x10 — 90 150 us
Program Partition for EEPROM execution time
togmparta2k ¢ 32 KB EEPROM backup — 70 — ms
tpgmpart256k e 256 KB EEPROM backup — 78 — ms
Set FlexRAM Function execution time:
tsetramit ¢ Control Code OxFF — 70 — us
tsetramaok e 32 KB EEPROM backup — 0.8 1.2 ms
tsetrameak ¢ 64 KB EEPROM backup — 1.3 1.9 ms
tsetram128k ¢ 128 KB EEPROM backup — 2.4 3.1 ms
tsetram256Kk ¢ 256 KB EEPROM backup — 45 5.5 ms
Byte-write to FlexRAM execution time:
teewrsbazk ¢ 32 KB EEPROM backup — 385 1700 ys
teewrsbeak ¢ 64 KB EEPROM backup — 475 2000 ps
toewrbi28k ¢ 128 KB EEPROM backup — 650 2350 us
teewrsb256K e 256 KB EEPROM backup — 1000 3250 ys
16-bit write to FlexRAM execution time:
teewr16b32k ¢ 32 KB EEPROM backup — 385 1700 ps
teewr16b64k ¢ 64 KB EEPROM backup — 475 2000 us
teewr16b128k ¢ 128 KB EEPROM backup — 650 2350 ps
teewr16b256k e 256 KB EEPROM backup — 1000 3250 ps
teewraobers | 32-bit write to erased FlexRAM location — 360 1500 us
execution time
32-bit write to FlexRAM execution time:
teewraobask ¢ 32 KB EEPROM backup — 630 2000 ps
toewraobsak ¢ 64 KB EEPROM backup — 810 2250 ys
teewra2b128k ¢ 128 KB EEPROM backup — 1200 2650 ys
teewraobos6k ¢ 256 KB EEPROM backup — 1900 3500 ys
1. Assumes 25MHz or greater flash clock frequency.
2. Maximum times for erase parameters based on expectations at cycling end-of-life.
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3.4.4 SDRAM controller specifications
Following figure shows SDRAM read cycle.
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Peripheral operating requirements and behaviors

CLKOUT

|
|
. =
A[23:0] : }% Row
|

|
SCAS ! jT_:J:L ;
| ! —>| = |
DRAMW I%I |
|
: | |
D[31:16] |

|

SDRAM_CSJ[1:0] ‘Nﬁ
|
BS[3:0] — \

ACTV NOP READ NOP PRE
'DACR[CASL] =2

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 \"
Frequency of operation — CLKOUT MHz
DO Clock period 1/CLKOUT — ns 2
D1 CLKOUT high to SDRAM address valid tcHpav - 11.2 ns
D2 CLKOUT high to SDRAM control valid tcHDoV 11.1 ns
D3 CLKOUT high to SDRAM address invalid tcHDAI 1.0 - ns
D4 CLKOUT high to SDRAM control invalid tcHDCI 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
D78 CLKOUT high to SDRAM data valid tcHDDVYW - 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

Kinetis K66 Sub-Family, Rev. 4, 04/2017
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Peripheral operating requirements and behaviors

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.

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.

1LSB=

(VrerH - Vrer)/2N

ADC conversion clock < 16 MHz, Max hardware averaging (AVGE = %1, AVGS = %11)

Input dat
Input dat

a is 100 Hz sine wave. ADC conversion clock < 12 MHz.
a is 1 kHz sine wave. ADC conversion clock < 12 MHz.

ADC conversion clock < 3 MHz

ENOB

ENOB

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

15.00
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14.10 — ——
——— —_— ]
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12.30 —— Averaging of 4 samples
’ —— Averaging of 8 samples
12.00 —— Averaging of 32 samples
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Figure 18. Typical ENOB vs. ADC_CLK for 16-bit differential mode

Typical ADC 16-bit Single-Ended ENOB vs ADC Clock
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Figure 19. Typical ENOB vs. ADC_CLK for 16-bit single-ended 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

2

-4

-6

-8

0 500 1000 1500 2000 2500 3000 3500 4000
Digital Code
Figure 22. Typical INL error vs. digital code
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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 MIl 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 (limited voltage range)

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

MIIt RXCLK pulse width high 35% 65% RXCLK
period
Ml2 RXCLK pulse width low 35% 65% RXCLK
period
MII3 RXDI[3:0], RXDV, RXER to RXCLK setup 5 — ns
M4 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

Table 41. MIl signal switching specifications (full voltage range)

Symbol Description Min. Max. Unit
— Operating Voltage 1.7 3.6 \Y
— RXCLK frequency — 25 MHz

Mil1 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

Table continues on the next page...
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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 42. RMII signal switching specifications (limited voltage range)

Num Description Min. Max. Unit
— Operating Voltage 2.7 3.6
— EXTAL frequency (RMIl 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 RXD[1:0], CRS_DV, RXER to RMII_CLK setup 4 — ns
RMII4 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 — 15.4 ns
Table 43. RMIl signal switching specifications (full voltage range)
Num Description Min. Max. Unit
— Operating Voltage 1.7 3.6
— EXTAL frequency (RMIl 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 RXD[1:0], CRS_DV, RXER to RMII_CLK setup 4 — ns
RMII4 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 — 17.5 ns
3.8.1.3 MDIO serial management timing specifications
Table 44. 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 % tmpc
E12 MDC to MDIO output valid — 375 ns
E13 MDC to MDIO output invalid 25 — ns
E14 MDIQ input to MDC setup 10 — ns
E15 MDIO input to MDC hold 0 — ns

Kinetis K66 Sub-Family, Rev. 4, 04/2017
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Table 48. Slave mode DSPI timing (limited voltage range) (continued)

Num Description Min. Max. Unit
DS9 DSPI_SCK input cycle time 4 x tgys — ns
DS10 DSPI_SCK input high/low time (tsck/2) =2 | (tsck/2) + 2 ns
DS11 DSPI_SCK to DSPI_SOUT valid — 23.0 ns
DS12 DSPI_SCK to DSPI_SOUT invalid 0 — ns
DS13 DSPI_SIN to DSPI_SCK input setup 2.7 — ns
DS14 DSPI_SCK to DSPI_SIN input hold 7.0 — ns
DS15 DSPI_SS active to DSPI_SOUT driven — 13 ns
DS16 DSPI_SS inactive to DSPI_SOUT not driven — 13 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 v DS9 !
DSPI_SCK / ‘ S \ / \__.
(CPOL=0) :‘DS“; € p 52 ¢ p DSt DS16 ' >
DSPI_SOUT >—< L Fistdata X Data% X Lestdata ><:>_
DS134’ '\ DS14 "
DSPI_SIN >—< First data X Datagg X Last data >7

Figure 28. 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 49. Master mode DSPI timing (full voltage range)

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

Table continues on the next page...
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Figure 30. DSPI classic SPI timing — slave mode

3.8.8 Inter-Integrated Circuit Interface (I2C) timing
Table 51. 12C timing

Characteristic Symbol Standard Mode Fast Mode Unit
Minimum | Maximum | Minimum | Maximum
SCL Clock Frequency fscL 0 100 0 400 kHz
Hold time (repeated) START condition. | typ; STA 4 — 0.6 — us
After this period, the first clock pulse is
generated.
LOW period of the SCL clock tLow 4.7 — 1.25 — ps
HIGH period of the SCL clock tHigH 4 — 0.6 — us
Set-up time for a repeated START tsy; STA 47 — 0.6 — ps
condition
Data hold time for I2C bus devices typ; DAT o' 3.452 03 0.9 us
Data set-up time tsu; DAT 2504 — 10025 — ns
Rise time of SDA and SCL signals t, — 1000 20 +0.1C,° 300 ns
Fall time of SDA and SCL signals t — 300 20 +0.1Cy° 300 ns
Set-up time for STOP condition tsy; STO 4 — 0.6 — ps
Bus free time between STOP and taur 4.7 — 1.3 — us
START condition
Pulse width of spikes that must be tsp N/A N/A 0 50 ns
suppressed by the input filter

1. The master mode I12C deasserts ACK of an address byte simultaneously with the falling edge of SCL. If no slaves
acknowledge this address byte, then a negative hold time can result, depending on the edge rates of the SDA and SCL
lines.

The maximum tHD; DAT must be met only if the device does not stretch the LOW period (tLOW) of the SCL signal.
Input signal Slew = 10 ns and Output Load = 50 pF

Set-up time in slave-transmitter mode is 1 IPBus clock period, if the TX FIFO is empty.

A Fast mode I12C bus device can be used in a Standard mode 12C bus system, but the requirement tsu: paT = 250 ns
must then be met. This is automatically the case if the device does not stretch the LOW period of the SCL signal. If such

orwd
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Table 54. SDHC limited voltage range switching specifications (continued)

Num Symbol | Description | Min. | Max. | Unit
SDHC output / card inputs SDHC_CMD, SDHC_DAT (reference to SDHC_CLK)
SDé6 too |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 ISD2 I I SD1 I
SD6 | '
4* ﬁ
Output SDHC_DAT[3:0] B &
,,SD7.'  SD8

Input SDHC_CMD

Input SDHC_DATI[3:0]

Figure 32. 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] =
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 55. 12S master mode timing (limited voltage range)

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

S1 I12S_MCLK cycle time 40 — ns

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

S3 12S_BCLK cycle time 80 — ns

Table continues on the next page...
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Table 55. 12S master mode timing (limited voltage range) (continued)

Num Description Min. Max. Unit
S4 I12S_BCLK pulse width high/low 45% 55% BCLK period
S5 12S_BCLK to 12S_FS output valid — 15 ns
S6 12S_BCLK to I12S_FS output invalid 0 — ns
S7 12S_BCLK to 12S_TXD valid — 15 ns
S8 12S_BCLK to 12S_TXD invalid 0 — ns
S9 12S_RXD/I2S_FS input setup before 12S_BCLK 15 — ns
S10 12S_RXD/I2S_FS input hold after 12S_BCLK 0 — ns
1 52 4 52 4—
12S_MCLK (output)
S3 >
12S_BCLK (output) A 7 / } ‘\

12S_FS (output)

12S_FS (input) _j—@—. 57 5 i

L{L
£t

<—S7—H 4’38 ﬂi
12S_TXD — "X I
Figure 33. IS timing — master mode
Table 56. 12S slave mode timing (limited voltage range)
Num Description Min. Max. Unit
Operating voltage 2.7 3.6 \
S11 12S_BCLK cycle time (input) 80 — ns
S12 I12S_BCLK pulse width high/low (input) 45% 55% MCLK period
S13 12S_FS input setup before 12S_BCLK 45 — ns
S14 I12S_FS input hold after 2S_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 I12S_RXD hold after I2S_BCLK 2 — ns
S19 I2S_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
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Pinout

144 | 144 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
LQFP| MAP
BGA
38 | L3 | DACO_OUT/ | DACO_OUT/ | DACo_oUT/
CMP1_IN3/ | CMP1_IN3/ | CMP1_INg/
ADCO_SE23 | ADCO_SE23 | ADCO_SE23
39 | L4 | DAC1_OUT/ | DAC1_OUT/ | DAC1_OUT/
CMPO_IN4/ | CMPO_IN4/ | CMPO_IN4/
CMP2_IN3/ | CMP2_IN3/ | CMP2_IN3/
ADC1_SE23 | ADC1_SE23 | ADC1_SE23
40 | M7 | XTAL32 XTAL32 XTAL32
4 | M6 | EXTAL3? EXTAL32 EXTAL32
42 | L6 | VBAT VBAT VBAT
43 | — | VDD VDD VDD
44 | — | VSS VSS VSS
45 | M4 | PTE24 ADCO_SE17 | ADCO_SE17 | PTE24 CANI_TX | UART4_TX [2C0_SCL | EWM_OUT_
b
46 | K5 | PTE25/ ADCO_SE18 | ADCO_SE18 | PTE25/ CAN1_RX | UART4_RX [2C0_SDA | EWM_IN
LLWU_P21 LLWU_P21
47 | K4 | PTE26 DISABLED PTE26 ENET_1588_ | UART4_ RTC_ USBO_CLKIN
CLKIN CTS b CLKOUT
48 | J4 | PTE27 DISABLED PTE27 UART4_
RTS.b
49 | H4 | PTE28 DISABLED PTE28
5 | J5 | PTAO JTAG_TCLK/ | TSIO_CH1 | PTAO UARTO_ FTMO0_CH5 LPUART0_ JTAG_TCLK/ | EZP_CLK
SWD_CLK/ CTS_b/ CTS_b SWD_CLK
EZP_CLK UARTO_
COL_b
51 J6 | PTAT JTAG_TDI/ | TSI0_CH2 | PTA1 UARTO_RX | FTMO_CH6 | 12C3_SDA | LPUART0_ JTAG_TDI | EZP_DI
EZP DI RX
52 | K6 | PTA2 JTAG_TDO/ | TSIO_CH3 | PTA2 UARTO_TX | FTMO_CH7 | 12C3_SCL | LPUART0_ JTAG_TDO/ | EZP_DO
TRACE_ X TRACE_
SWo/ SWO
EZP DO
53 | K7 | PTA3 JTAG_TMS/ | TSIO_CH4 | PTA3 UARTO_ FTM0_CHO LPUART0_ JTAG_TMS/
SWD_DIO RTS_b RTS_b SWD_DIO
54 | L7 | PTA4 NMI_b/ TSIO_CH5 | PTA4/ FTMO_CH1 NMI_b EZP CS b
LLWU_P3 | EZP_CS_b LLWU_P3
55 | M8 | PTAS DISABLED PTAS USBO_CLKIN | FTMO_CH2 | RMII0_ CMP2_OUT | 1250_TX_ | JTAG_
RXER/ BCLK TRST b
MII0_RXER
5 | E7 | VDD VDD VDD
57 | G7 | VSS VSS VSS
58 | J7 | PTA6 DISABLED PTA6 FTMO0_CH3 CLKOUT TRACE_
CLKOUT
59 | J8 | PTA7 ADCO_SE10 | ADCO_SE10 | PTA7 FTM0_CH4 RMII0_MDIO/ TRACE_D3
MIIo_MDIO
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144 | 144 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT? EzPort
LQFP| MAP
BGA
FB_BE31_
24 BLS7 0_
b/
SDRAM_
DQM3
125 | C5 | PTC18 DISABLED PTC18 UART3_ ENETO_ FB_TBST b/
RTS_b 1588_TMR2 | FB_CS2_b/
FB_BE15.8_
BLS23_16_b/
SDRAM_
DQM1
126 | B5 | PTC19 DISABLED PTC19 UART3_ ENET0_ FB_CS3.b/ | FB_TA D
CTSb 1588_TMR3 | FB_BE7 0_
BLS31_24 b/
SDRAM_
DQMO
127 | A5 | PTDO/ DISABLED PTDO/ SPI0_PCS0 | UART2_ FTM3_CHO | FB_ALE/
LLWU_P12 LLWU_P12 RTS_b FB_CS1_b/
FB_TS.b
128 | D4 | PTD1 ADCO_SE5b | ADCO_SE5b | PTD1 SPI0_SCK | UART2_ FTM3_CH1 | FB_CSO0_b
CTS.b
129 | C4 | PTD DISABLED PTD2/ SPI0_SOUT | UART2_RX | FTM3_CH2 | FB_AD4/ [260_SCL
LLWU_P13 LLWU_P13 SDRAM_A12
130 | B4 | PTD3 DISABLED PTD3 SPIO_SIN | UART2_TX | FTM3_CH3 | FB_ADY/ [260_SDA
SDRAM_A11
131 | A4 | PTD4 DISABLED PTD4/ SPI0_PCS1 | UARTO_ FTM0_CH4 | FB_AD2/ EWM_IN SPI1_PCS0
LLWU_P14 LLWU_P14 RTS_b SDRAM_A10
132 | A3 | PTD5 ADCO_SE6b | ADCO_SE6b | PTD5 SPI0_PCS2 | UARTO_ FTM0_CH5 | FB_AD1/ EWM_OUT_ | SPI1_SCK
CTS_b/ SDRAM_A9 | b
UARTO_
COL b
133 | A2 | PTD6/ ADCO_SE7b | ADCO_SE7b | PTD6/ SPI0_PCS3 | UARTO_RX | FTMO_CH6 | FB_ADO FTMO_FLTO | SPI1_SOUT
LLWU_P15 LLWU_P15
134 | M10 | VSS VSS VSS
135 | F8 | VDD VDD VDD
136 | At | PTD7 DISABLED PTD7 CMT_IRO | UARTO_TX | FTMO_CH7 | SDRAM_ | FTMO_FLTT | SPI_SIN
CKE
137 | C9 | PTD8/ DISABLED PTD8/ [2C0_SCL LPUARTO_ | FB_A16
LLWU_P24 LLWU_P24 RX
138 | B9 | PTD9 DISABLED PTD9 2C0_SDA LPUARTO_ | FB_A17
X
139 | B3 | PTD10 DISABLED PTD10 LPUARTO_ | FB_A18
RTS_b
140 | B2 | PTDIY/ DISABLED PTD11/ SPI2_PCS0 SDHCO_ LPUARTO_ | FB_A19
LLWU_P25 LLWU_P25 CLKIN CTS.b
141 | B1 | PTD12 DISABLED PTD12 SPI2_SCK | FTM3_FLTO | SDHCO_D4 FB_A20
142 | C3 | PTD13 DISABLED PTDI13 SPI2_S0UT SDHC0_D5 FB_A21
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Table 62. Recommended connection for unused analog interfaces (continued)

Pin Type K66 Short recommendation Detailed recommendation

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

uSB uUSB1_DP Float Float

uSB uUSB1_DM Float Float

usSB 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 K66 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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1 2 3 4 5 6 7 8 9 10 1 12
A| PTD7 PTD6/ PTD5 PTD4/ PTDO/ PTC16 PTC12 PTC8 PTC4/ NC PTC3/ PTC2  |A
LLWU_P15 LLWU_P14 | LLWU_P12 LLWU_P8 LLWU_P7
B| PTDI2 PTD11/ PTD10 PTD3 PTC19 PTC15 PTC11/ PTC7 PTDY NC PTC1/ PTCO B
LLWU_P25 LLWU_P11 LLWU_P6
c| pmis5 PTD14 PTD13 PTD2/ PTC18 PTC14 PTC10 PTCO/ PTD8/ NC PTB23 PTB22 |C
LLWU_P13 LLWU_P10 | LLwu_P24
p| PTEY PTE1/ PTEO PTD1 PTC17 PTC13 PTCO PTCS5/ PTB21 PTB20 PTB19 PTB18 |D
LLWU_P1 | LLWU_PO LLWU_P9
E| PrEs/ PTE5 PTE4/ PTE3 VDD VDD VDD VDD PTB17 PTB16 PTB11 PTBI0 | E
LLWU_P16 LLWU_P2
Fl PTEIO/ PTEY/ PTES PTE7 VDD vss vss VDD PTBY PTB8 PTB7 PTB6 | F

LLWU_P18 LLWU_P17

G| VREG_OUT | VREG_INO PTE12 PTET1 VREFH VREFL VSs vSs PTB5 PTB4 PTB3 PTB2 |G
H| USB0_DP | USBO_DM vSs PTE28 VDDA VSSA vSS VSS PTB1 PTBO/ PTA29 PTA28 |H
LLWU_P5
ADCO_SE16/
J| usB1_DP | VREG_IN1 | cmP1_IN2/ PTE27 PTAO PTA1 PTA6 PTA7 PTA13/ PTA27 PTA26 PTA25 J
ADCO_SE21 LLWU_P4
ADC1_SE16/ —
K| usB1_DM | USB1_VSS | cmpa N2/ |  PTE26 PTA2 PTA3 PTA8 PTA12 PTA16 PTA17 PTA24 K
ADCO_SE22 LLwU_P21

DACO_OUT/ | DAC1_OUT/

L| usB1_VBUS ‘/\\%(é?—%m/ fgﬂgé’;gg gm&m RTC_ VBAT PTA4/ PTA9 PTA11/ PTA14 PTA15 RESET b | L
| B | WAKEUP_B
ADC1_SE23 a LLWU_P3 LLWU_P23
VREF_OUT/
CMP1_INS/
M| ADC1_DPO/ [ ADC1_DMO/ | cmpo ins/ | PTE24 NC EXTAL32 XTAL32 PTAS PTA10/ &S PTA19 PTA18 | M
ADC0_DP3 | ADCO_DM3 | apci sEts LLWU_P22
1 2 3 4 5 6 7 8 9 10 1 12

Figure 40. K66 144 MAPBGA Pinout Diagram

6 Ordering parts
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6.1 Determining valid orderable parts

Valid orderable part numbers are provided on the web. To determine the orderable
part numbers for this device, go to nxp.com and perform a part number search for the
following device numbers: PK66 and MK66

7 Part identification

7.1 Description

Part numbers for the chip have fields that identify the specific part. You can use the
values of these fields to determine the specific part you have received.

7.2 Format
Part numbers for this device have the following format:

QK# AMFFFRTPPCCN

7.3 Fields

This table lists the possible values for each field in the part number (not all
combinations are valid):

Field Description Values

Q Qualification status M = Fully qualified, general market flow

P = Prequalification

K## Kinetis family * K65
* K66

A Key attribute ¢ D = Cortex-M4 w/ DSP
* F = Cortex-M4 w/ DSP and FPU

M Flash memory type * N = Program flash only
¢ X = Program flash and FlexMemory

32 =32 KB
64 = 64 KB
128 = 128 KB
256 = 256 KB
512 =512 KB
768 = 768 KB

FFF Program flash memory size

Table continues on the next page...
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Field Description Values
e 1MO=1MB

e 2MO =2 MB

R Silicon revision e Z = Initial

* (Blank) = Main

* A = Revision after main

T Temperature range (°C) e V=-40t0 105
e C=-40t0 85
PP Package identifier FM =32 QFN (5 mm x 5 mm)

FT =48 QFN (7 mm x 7 mm)

LF =48 LQFP (7 mm x 7 mm)

LH =64 LQFP (10 mm x 10 mm)

MP = 64 MAPBGA (5 mm x 5 mm)
LK =80 LQFP (12 mm x 12 mm)

LL =100 LQFP (14 mm x 14 mm)
MC = 121 MAPBGA (8 mm x 8 mm)
LQ = 144 LQFP (20 mm x 20 mm)
MD = 144 MAPBGA (13 mm x 13 mm)
Ml= 169 MAPBGA (9 mm x 9 mm)
AC= 169 WLCSP (5.6 mm x 5.5 mm)

5 =50 MHz

7 =72 MHz

10 = 100 MHz
12 =120 MHz
15 =150 MHz
16 = 168 MHz
18 =180 MHz

R = Tape and reel
* (Blank) = Trays

CC Maximum CPU frequency (MHz)

N Packaging type

7.4 Example
This is an example part number:

MK66FN2MOVMD18

8 Terminology and guidelines

8.1 Definitions

Key terms are defined in the following table:
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