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Ratings

1 Ratings

1.1 Thermal handling ratings

Symbol | Description Min. Max. Unit Notes
Tsta Storage temperature -55 150 °C 1
TspR Solder temperature, lead-free — 260 °C 2

—

Determined according to JEDEC Standard JESD22-A103, High Temperature Storage Life.
2. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic

Solid State Surface Mount Devices.

1.2 Moisture handling ratings

Symbol | Description Min. Max. Unit Notes

MSL Moisture sensitivity level — 3 — 1

1. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic
Solid State Surface Mount Devices.

1.3 ESD handling ratings

Symbol | Description Min. Max. Unit Notes
Vusm Electrostatic discharge voltage, human body model -2000 +2000 \ 1
Veom Electrostatic discharge voltage, charged-device -500 +500 \ 2

model
AT Latch-up current at ambient temperature of 105°C -100 +100 mA 3

1. Determined according to JEDEC Standard JESD22-A114, Electrostatic Discharge (ESD) Sensitivity Testing Human
Body Model (HBM,).

2. Determined according to JEDEC Standard JESD22-C101, Field-Induced Charged-Device Model Test Method for
Electrostatic-Discharge-Withstand Thresholds of Microelectronic Components.

3. Determined according to JEDEC Standard JESD78, I/C Latch-Up Test.

1.4 Voltage and current operating ratings

Kinetis K66 Sub-Family, Rev. 4, 04/2017 5
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General

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

Symbol

Description

Temperature (°C)

Unit

25

50 70

85

105

l|\REFSTEN32KH
z

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

52

52

52 52

52

52

A

|EREFSTEN4MH
z

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

206

228

237 245

251

258

uA

IEREFSTENS2K
Hz

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.

VLLSA
VLLS3
LLS2
LLS3
VLPS
STOP

440
440
490
490
510
510

490
490
490
490
560
560

540 560
540 560
540 560
540 560
560 560
560 560

570
570
570
570
610
610

580
580
680
680
680
680

nA

lagmiRc

48MHz IRC

511

520

545 556

563

576

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

22

A

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

810

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 66

246 254

66

260

66

268

A

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

45

45

45 45

45

45

UA

lanc

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

366

A

Kinetis K66 Sub-Family, Rev. 4, 04/2017
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Table 7. Power consumption operating behaviors (continued)

General

Symbol | Description Min. Typ. Max. Unit Notes
Ipp_wair |Wait mode reduced frequency current at 3.0 V — — 35 62.81 mA 8
all peripheral clocks enabled
Ipp_vipr | Very-low-power run mode current at 3.0 V — all — 1.1 9.56 mA 9
peripheral clocks disabled
Ipp_vipr | Very-low-power run mode current at 3.0 V — all — 2 9.88 mA 10
peripheral clocks enabled
Ipp_viLrrc | Very-low-power run mode current in compute 11
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 12
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
e @ 105°C — 13.2 18.91 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
. @ 105°C — 5100 8949.06 pA
Ipp_LLss |Low leakage stop mode current at 3.0 V
* @-401025°C — 9.0 16.5 uA
© @70°C — 76.3 88.63 UA
* @105°C — 402 656.08 uA
Ipp_LLs2 |Low leakage stop mode current at 3.0 V
.« @ —401025°C - 5.7 9.7 HA
© @7 — 413 55.80 .
© @105°C — 229 276.81 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 @ 105°C — 249 380.77 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
e @ 105°C — 76.6 84.77 pA
Table continues on the next page...
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Peripheral operating requirements and behaviors

3.3.2 IRC48M specifications
Table 17. IRC48M specifications
Symbol | Description Min. Typ. Max. Unit Notes
Vop Supply voltage 1.71 — 3.6 \Y
Ibpasm Supply current — 520 — A
fircasm Internal reference frequency — 48 — MHz

Afircasm_ ol v |Open loop total deviation of IRC48M frequency at 1
low voltage (VDD=1.71V-1.89V) over full . o/ f
temperature +0.4 =1.0 Pefiro4gm

¢ Regulator disable

;USB_CLK_RECOVER_IRC_EN[REG_EN]:O . £ 05 +15
* Regulator enable

(USB_CLK_RECOVER_IRC_EN[REG_EN]=1

)

Afircasm_ol_nv | Open loop total deviation of IRC48M frequency at 1

high voltage (VDD=1.89V-3.6V) over 0—70°C . o/ f
* Regulator enable +0.2 +0.5 efircagm
(USB_CLK_RECOVER_IRC_EN[REG_EN]=1
)

Afircasm_ol_nv | Open loop total deviation of IRC48M frequency at 1
high voltage (VDD=1.89V-3.6V) over full . £ 04 +10 % sz
temperature

¢ Regulator enable
(USB_CLK_RECOVER_IRC_EN[REG_EN]=1
)
Aficasm_ o | Closed loop total deviation of IRC48M frequency — — +0.1 Yofhost 2
over voltage and temperature
Jeye_ircasm | Period Jitter (RMS) — 35 150 ps
ticasmst | 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:
e 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

28
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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
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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.
Kinetis K66 Sub-Family, Rev. 4, 04/2017 33
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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 \"
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

4. To use the maximum ADC conversion clock frequency, CFG2[ADHSC] must be set and CFG1[ADLPC] must be clear.
5. For guidelines and examples of conversion rate calculation, download the ADC calculator tool.

VAs

ADC SAR

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT ZADIN
Toad | — > SIMPLIFIED
Zns | leakage ! CHANNEL SELECT
< - | Z?S | l CIRCUIT
Ras : [ | ! ;_RADIN | ENGINE
* ' AMA—0— 0
NN | S f T | I O—ﬁ»—D
| VADIN | I | | I
— R |
Cas | | N : | I |
| | |
I | ' | - |
= = | = I = = | | I
<~ b === - - | RADIN '
|E i o—Le
[
INPUT PIN I
| RADIN |
|E T o—e
INPUT PIN [ '
| RADIN |
|X} I o—e
INPUTPN T T T 7 _I_

Figure 17. ADC input impedance equivalency diagram

3.6.1.2 16-bit ADC electrical characteristics

Table 32. 16-bit ADC characteristics (VRerH = Vopas VRerL = Vssa)

Symbol | Description Conditions! Min. Typ.2 | Max. Unit Notes
Ipba_apc | Supply current 0.215 — 1.7 mA 3
ADC asynchronous e ADLPC =1, ADHSC =0 1.2 24 3.9 MHz tapack = 1/
clock source « ADLPC=1,ADHSC=1| 24 | 40 | 61 | MHz | faoack
fapack « ADLPC=0,ADHSC=0| 3.0 5.2 7.3 MHz
* ADLPC =0, ADHSC =1 4.4 6.2 9.5 MHz
Sample Time See Reference Manual chapter for sample times
TUE |Total unadjusted * 12-bit modes — +4 +6.8 LSB* 5
error * <12-bit modes — 14 | =21
DNL |Differential non- * 12-bit modes — +0.7 | —-1.1to LSB* 5
linearity +1.9
* <12-bit modes — +0.2 _03to
0.5

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

< E10 >
MDC (Output) . - P ET1 - \
; ‘ E13 >
P E12 >
MDIO (Output) A Valid Data T X
‘ E14 ,l' E15 \
h L4
MDIO (Input) X Valid Data ><

Figure 26. MDIO serial management channel timing diagram

3.8.2 USB Voltage Regulator Electrical Specifications
Table 45. USB VREG electrical specifications

Symbol Description Min. Typ.! Max. Unit Notes
VREG_INO |Regulator selectable input supply voltages 2.7 — 5.5 Vv 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 — pA
VREG. INO current equal zero 5 .
VREG_IN1
IDDoff Quiescent current — Shutdown mode
VREG_INO ¢ VREG_IN*=5.0 V and temperature=25 °C . 680 . nA
VREG_IN1 . 920 .
lLoADrun Maximum load current — Run mode — — 150 mA 3
lLoADstby | 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 24 28 36 Vv
* Run mode
e Standby mode
Table continues on the next page...
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Peripheral operating requirements and behaviors

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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Table 49. Master mode DSPI timing (full voltage range) (continued)

Peripheral operating requirements and behaviors

Num Description Min. Max. Unit Notes

DS1 DSPI_SCK output cycle time 4 x tgys — ns

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

DS3 DSPI_PCSn valid to DSPI_SCK delay (tgus x 2) — — ns 2
4

DS4 DSPI_SCK to DSPI_PCSn invalid delay (tsus 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.

2. The delay is programmable in SPIx_CTARN[PSSCK] and SPIx_CTARN[CSSCK].

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

DSPI_PCSn X \\ X
:‘W’; oz ﬂ—m—”wil
DSPI_SCK / \ / Sm
(CPOL=0) DS7 _y, qﬂp
DSPI_SIN > (o) —
DSPI_SOUT X First data )16 Data X Last data X
Figure 29. DSPI classic SPI timing — master mode
Table 50. Slave mode DSPI timing (full voltage range)
Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \
Frequency of operation — 7.5 MHz
DS9 DSPI_SCK input cycle time 8 x tgys — ns
DS10 DSPI_SCK input high/low time (tsck/2) - 4 (tsckr) + 4 ns
DS11 DSPI_SCK to DSPI_SOUT valid — 23.1 ns
DS12 DSPI_SCK to DSPI_SOUT invalid 0 — ns
DS13 DSPI_SIN to DSPI_SCK input setup 2.6 — ns
DS14 DSPI_SCK to DSPI_SIN input hold 7.0 — ns
DS15 DSPI_SS active to DSPI_SOUT driven — 13.0 ns
DS16 DSPI_SS inactive to DSPI_SOUT not driven — 13.0 ns
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Peripheral operating requirements and behaviors

3.8.10 Low Power UART switching specifications

See General switching specifications.

3.8.11

The following timing specs are defined at the chip I/O pin and must be translated

SDHC specifications

appropriately to arrive at timing specs/constraints for the physical interface.

Table 53. SDHC full voltage range switching specifications

Num Symbol | Description Min. Max. Unit
Operating voltage 1.71 3.6 Vv
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 LA 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 8.6 8.3 | 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
Table 54. SDHC limited voltage range switching specifications
Num Symbol | Description Min. Max. Unit
Operating voltage 2.7 3.6 Vv
Card input clock
SDA1 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
fon Clock frequency (identification mode) 0 400 kHz
SD2 twi Clock low time 7 — ns
SD3 twH Clock high time 7 — ns
SD4 trLn Clock rise time — ns
SD5 tryL Clock fall time — ns

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

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 ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
LQFP| MAP
BGA
82 | H9 | PTBI ADCO_SEY/ | ADCO_SEY | PTB1 [2C0_SDA | FTM1_CH1 | RMIIO_MDC/ | SDRAM_ FTM1_QD_
ADC1_SE9/ | ADC1_SEY/ MIO_MDC | RAS_b PHB/
TSI0_CH6 | TSI0_CH6 TPM1_CH1
83 | G12 | PTB2 ADCO_SE12/ | ADCO_SE12/ | PTB2 [2C0_SCL | UARTO_ ENETO_ SDRAM_WE | FTMO_FLT3
TSI0_CH7 | TSI0_CH7 RTS_b 1588_TMRO
84 | Gi1 | PTB3 ADCO_SE13/ | ADCO_SE13/ | PTB3 [2C0_SDA | UARTO_ ENETO_ SDRAM_ FTMO_FLTO
TSI0_CH8 | TSI0_CH8 CTS_b/ 1588_TMR1 | CS0_b
UARTO_
COLb
85 | G10 | PTB4 ADC1_SE10 | ADC1_SE10 | PTB4 ENETO_ SDRAM_ FTM1_FLTO
1588_TMR2 | CS1_b
8 | G9 | PTBS ADC1_SE11 | ADC1_SE11 | PTB5 ENETO_ FTM2_FLTO
1588_TMR3
87 | F12 | PTB6 ADC1_SE12 | ADC1_SE12 | PTB6 FB_AD23/
SDRAM_D23
88 | Fi1 | PTB7 ADC1_SE13 | ADC1_SE13 | PTB7 FB_AD22/
SDRAM_D22
89 | F10 | PTB8 DISABLED PTB8 UART3_ FB_AD21/
RTS b SDRAM_D21
9 | F9 | PTB9 DISABLED PTB9 SPI1_PCS1 | UART3_ FB_AD20/
CTS_b SDRAM_D20
91 | E12 | PTB10 ADC1_SE14 | ADC1_SE14 | PTB10 SPI1_PCSO | UART3_RX FB_AD19/ | FTMO_FLT1
SDRAM_D19
92 | Ef1 | PTBI1 ADC1_SE15 | ADC1_SE15 | PTB11 SPI1_SCK | UART3_TX FB_AD18/ | FTMO_FLT2
SDRAM_D18
93 | H7 | VSS VSS VSS
94 | F5 | VDD VDD VDD
9 | E10 | PTB16 TSI0O_.CH9 | TSIO_CH9 | PTB16 SPI1_SOUT | UARTO_RX | FTM_CLKINO | FB_AD17/ | EWM_IN TPM_
SDRAM_D17 CLKINO
9% | E9 | PTB17 TSI0_CH10 | TSI0_CH10 | PTB17 SPI1_SIN UARTO_TX | FTM_CLKIN1 | FB_AD16/ | EWM_OUT_ | TPM_
SDRAM_D16 | b CLKIN1
97 | D12 | PTB18 TSI0_CH11 | TSIO_CH11 | PTB18 CANO_TX | FTM2_CHO | 12S0_TX_ | FB_AD15/ | FTM2_QD_
BCLK SDRAM_A23 | PHA/
TPM2_CHO
98 | D11 | PTB19 TSI0_CH12 | TSI0_CH12 | PTB19 CANO_RX | FTM2_CH1 | 12S0_TX_FS | FB_OE b FTM2_QD_
PHB/
TPM2_CH1
99 | D10 | PTB20 DISABLED PTB20 SPI2_PCS0 FB_AD31/ | CMPO_OUT
SDRAM_D31
100 | D9 | PTB21 DISABLED PTB21 SPI12_SCK FB_AD30/ | CMP1_OUT
SDRAM_D30
101 | C12 | PTB22 DISABLED PTB22 SPI2_SOUT FB_AD29/ | CMP2_OUT
SDRAM_D29
102 | C11 | PTB23 DISABLED PTB23 SPI2_SIN SPI0_PCS5 FB_AD28/ | CMP3_OUT
SDRAM_D28
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Figure 39. K66 144 LQFP Pinout Diagram
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Terminology and guidelines

8.3 Typical-value conditions

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

specified):

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

8.4 Relationship between ratings and operating requirements

o ot
o “\@ eﬂ‘\\«\ ot
3 Q'\«\ ¢ \;\‘e«\ . g\‘(\
& @ @ &
w2 ) R «9
o of® el o
o° oe o° o°
Fatal range Degraded operating range Normal operating range Degraded operating range Fatal range
Expected permanent failure - No permanent failure - No permanent failure - No permanent failure Expected permanent failure

- Possible decreased life - Correct operation - Possible decreased life

- Possible incorrect operation - Possible incorrect operation

—0 0
Operating (power on)
o) D
« «@*
"0&\(\% ‘3&\(\9
6\\(\@ 6\\‘@
we® oo
Fatal range Handling range Fatal range
Expected permanent failure No permanent failure Expected permanent failure
—0 0

Handling (power off)

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

* Never exceed any of the chip’s ratings.
* During normal operation, don’t exceed any of the chip’s operating requirements.
* If you must exceed an operating requirement at times other than during normal

operation (for example, during power sequencing), limit the duration as much as
possible.
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