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Operating Characteristics
¢ Voltage range: 1.71t0 3.6 V
¢ Flash write voltage range: 1.71t0 3.6 V
e Temperature range: —40 to 105 °C

Security and Integrity
* 80-bit unique identification number per chip
* Advanced flash security

1/0
Packages * Up to 50 general-purpose input/output pins (GPIO)
¢ 64 LQFP 10mm x 10mm, 0.5mm pitch, 1.6mm and 6 high-drive pad
thickness
¢ 64 MAPBGA 5mm x 5mm, 0.5mm pitch, 1.23mm Low Power
thickness * Down to 54uA/MHz in very low power run mode

e 48 QFN 7mm x 7mm, 0.5mm pitch, 0.65mm thickness
e 32 QFN 5mm x 5mm, 0.5mm pitch, 0.65mm thickness

e Down to 1.96uA in VLLS3 mode (RAM + RTC
retained)
¢ Six flexible static modes

Ordering Information

Product Memory Package 10 and ADC channel
Part number Marking (Line1/ Flash SRAM Pin Package | GPIOs GPIOs ADC
Line2) (KB) (KB) count (INT/HD)'| channels
(SE/DP)
MKL27Z128VFM4 M27P7V 128 32 32 QFN 23 19/6 7/0
MKL27Z256VFM4 M27P8V 256 32 32 QFN 23 19/6 7/0
MKL27Z128VFT4 M27P7V 128 32 48 QFN 36 24/6 14/1
MKL27Z256VFT4 M27P8V 256 32 48 QFN 36 24/6 14/1
MKL27Z128VLH4 | MKL27Z128V//LH4 128 32 64 LQFP 50 31/6 16/2
MKL27Z256VLH4 | MKL27Z256V//LH4 256 32 64 LQFP 50 31/6 16/2
MKL27Z128VMP4 M27P7V 128 32 64 MAPBGA 50 31/6 16/2
MKL27Z256VMP4 M27P8V 256 32 64 MAPBGA 50 31/6 16/2
1. INT: interrupt pin numbers; HD: high drive pin numbers
Related Resources
Type Description Resource
Selector The Freescale Solution Advisor is a web-based tool that features Solution Advisor
Guide interactive application wizards and a dynamic product selector.
Product Brief |The Product Brief contains concise overview/summary information to KL2XPB'
enable quick evaluation of a device for design suitability.
Reference The Reference Manual contains a comprehensive description of the KL27P64M48SF6RM
Manual structure and function (operation) of a device.
Data Sheet The Data Sheet includes electrical characteristics and signal This document.
connections.
Chip Errata The chip mask set Errata provides additional or corrective information for |[KINETIS_L_1N71K!
a particular device mask set.
Package Package dimensions are provided in package drawings. 64-LQFP: 98ASS23234W" 64
drawing MAPBGA: 98ASA00420D'32
QFN: 98ASA00615D" 48 QFN:
98ASA00616D'

1. To find the associated resource, go to http://www.freescale.com and perform a search using this term.
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Ratings

1 Ratings

1.1 Thermal handling ratings
Table 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
Table 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
Table 3. ESD handling ratings

Symbol | Description Min. Max. Unit Notes
Vusm Electrostatic discharge voltage, human body model —2000 +2000 \Y 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.
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General

1.4 Voltage and current operating ratings
Table 4. Voltage and current operating ratings

Symbol Description Min. Max. Unit
Vb Digital supply voltage -0.3 3.8 \Y
Ibp Digital supply current — 120 mA
Vio 10 pin input voltage -0.3 Vpp + 0.3 \'

Ib Instantaneous maximum current single pin limit (applies to -25 25 mA
all port pins)

Vppa Analog supply voltage Vpp—0.3 Vpp + 0.3 \'
Vuse_pp USB_DP input voltage -0.3 3.63 \
VusB_ DM USB_DM input voltage -0.3 3.63 \
VREGIN USB regulator input -0.3 6.0 \Y

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 >\< High
ViH ZZ‘

Input Signal Midpoint1

Y
Fall Time —> F— E—— Rise Time

The mldpomt is V||_ + (V|H - V||_) /2
Figure 1. Input signal measurement reference

All digital I/O switching characteristics, unless otherwise specified, assume that the
output pins have the following characteristics.

* C; =30 pF loads

* Slew rate disabled

* Normal drive strength
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Table 6. Vpp supply LVD and POR operating requirements (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Vivon |Falling low-voltage detect threshold — high 2.48 2.56 2.64 \% —
range (LVDV = 01)
Low-voltage warning thresholds — high range 1
VLVW1H e Level 1 falllng (LVWV = 00) 262 2.70 278 v
VivwaH e Level 2 falllng (LVWV = 01) 270 280 288 v
Vi vwaH * Level 3 falling (LVWV = 10) > 80 290 298 Vv
VLVW4H e Level 4 falllng (LVWV = 11) 292 3.00 3.08 v
Vuysy | Low-voltage inhibit reset/recover hysteresis — — +60 — mV —
high range
VivoL |Falling low-voltage detect threshold — low 1.54 1.60 1.66 Vv —
range (LVDV=00)
Low-voltage warning thresholds — low range 1
VivwiL e Level 1 falllng (LVWV = 00) 1.74 1.80 1.86 v
VivwaL ¢ Level 2 falling (LVWV = 01) 1.84 1.90 1.96 Vv
Vva3|_ e Level 3 falllng (LVWV = 10) 1.94 2.00 2.06 \VJ
VivwaL * Level 4 falllng (LVWV = 11) 204 210 216 v
Vhyse |Low-voltage inhibit reset/recover hysteresis — — +40 — mV —
low range
Vgg Bandgap voltage reference 0.97 1.00 1.03 Vv —
tLpo Internal low power oscillator period — factory 900 1000 1100 us —
trimmed
1. Rising thresholds are falling threshold + hysteresis voltage
2.2.3 Voltage and current operating behaviors
Table 7. Voltage and current operating behaviors
Symbol | Description Min. Max. Unit Notes
Vou Output high voltage — normal drive pad 1
e 27V<Vpp<36V,lgpg=—-5mA Vpp — 0.5 — \'
e 1.71V<sVpp=27V,loy=—-15mA Vpp—0.5 — \"
VoH Output high voltage — high drive pad 1
e 27V< VDD <36V, lOH =-18 mA VDD -0.5 — \
e 171 V< VDD <27V, lOH =—6 mA VDD -0.5 — \
loHT Output high current total for all ports — 100 mA
VoL Output low voltage — normal drive pad o 05 Vv 1
Table continues on the next page...
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Table 7. Voltage and current operating behaviors (continued)

General

Symbol | Description Min. Max. Unit Notes
® 27V<=sVpp=s36V, lg.=5mA — 0.5 \Y
* 1.71V<Vpp<c27V,lg.=1.5mA
VoL Output low voltage — high drive pad 1
¢ 27V =Vpp=s36V, g =18 mA — 0.5 \Y
¢ 171V <Vpp<27V,lg.=6mA — 0.5 \
loLt Output low current total for all ports — 100 mA
Iin Input leakage current (per pin) for full temperature — 1 A 2
range
N Input leakage current (per pin) at 25 °C — 0.025 A
Iin Input leakage current (total all pins) for full — 64 A
temperature range
loz Hi-Z (off-state) leakage current (per pin) — 1 A
Rpu Internal pullup resistors 20 50 kQ 3

1. PTBO, PTB1, PTC3, PTC4, PTD6, and PTD7 I/O have both high drive and normal drive capability selected by the

associated PTx_PCRn[DSE] control bit. All other GPIOs are normal drive only.

2. MeasuredatVpp=3.6V

3. Measured at Vpp supply voltage = Vpp min and Vinput = Vgg

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 = 48 MHz
e Bus and flash clock = 24 MHz
e HIRC clock mode

Table 8. Power mode transition operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
troR After a POR event, amount of time from the — — 300 us 1
point Vpp reaches 1.8 V to execution of the first
instruction across the operating temperature
range of the chip.
¢ VLLSO — RUN
— 152 166 ys
e VLLS1 ~» RUN
— 152 166 us
e VLLS3 —» RUN
— 93 104 ps
Table continues on the next page...
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Table 8. Power mode transition operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
+ LLS > RUN
— 7.5 8 ps
+ VLPS > RUN
— 7.5 8 ps
+ STOP — RUN
— 7.5 8 ys

1. Normal boot (FTFA_FOPT[LPBOOT]=11)

2.2.5 Power consumption operating behaviors

The maximum values stated in the following table represent characterized results
equivalent to the mean plus three times the standard deviation (mean + 3 sigma).

NOTE
The while (1) test is executed with flash cache enabled.

Table 9. Power consumption operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Ibpa Analog supply current — — See note mA 1
Iob_runco | Running CoreMark in flash in compute operation 2
mode—48M HIRC mode, 48 MHz core / 24 MHz
flash, VDD =30V
e at25°C — 5.76 6.40 mA
* at105°C — 6.04 6.68
Ipp_runco | Running While(1) loop in flash in compute
operation mode—48M HIRC mode, 48 MHz
core / 24 MHz flash, Vpp = 3.0 V
e at25°C — 3.21 3.85 mA
* at105°C — 3.49 413
Ioppb_run  |Run mode current—48M HIRC mode, running 2
CoreMark in Flash all peripheral clock disable 48
MHz core/24 MHz flash, Vpp =3.0V
e at25°C — 6.45 7.09 mA
* at105°C — 6.75 7.39
Ipb_run  |Run mode current—48M HIRC mode, running 2
CoreMark in flash all peripheral clock disable, 24
MHz core/12 MHz flash, Vpp =3.0V
— 3.95 4.59
— 4.23 4.87 mA
Table continues on the next page...
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Table 9. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
disable, 125 kHz core / 31.25 kHz flash, Vpp = — 50 131 A
3.0V
e at25°C
Ibp_vipr | Very-low-power run mode current—2 MHz LIRC
mode, While(1) loop in SRAM all peripheral clock
enable, 2 MHz core / 0.5 MHz flash, Vpp = 3.0 V
* at25°C — 208 289 A
Ipp_wair | Wait mode current—core disabled, 48 MHz
system/24 MHz bus, flash disabled (flash doze
enabled), all peripheral clocks disabled,
MCG_Lite under HIRC mode, Vpp =3.0V — 1.81 1.89 mA
Ipp_warr | Wait mode current—core disabled, 24 MHz
system/12 MHz bus, flash disabled (flash doze
enabled), all peripheral clocks disabled,
MCG_Lite under HIRC mode, Vpp =3.0V — 1.22 1.39 mA
Ipp_vipw | Very-low-power wait mode current, core disabled, — 172 182 HA
4 MHz system/ 1 MHz bus and flash, all
peripheral clocks disabled, Vpp = 3.0 V
Ipp_vipw | Very-low-power wait mode current, core disabled, — 69 76 A
2 MHz system/ 0.5 MHz bus and flash, all
peripheral clocks disabled, Vpp =3.0V
Ipp_vipw | Very-low-power wait mode current, core disabled, — 36 40 A
125 kHz system/ 31.25 kHz bus and flash, all
peripheral clocks disabled, Vpp = 3.0 V
Ipp_pstopz | Partial Stop 2, core and system clock disabled, 12
MHz bus and flash, Vpp = 3.0 V
— 1.81 2.06 mA
Ipp_psTopz | Partial Stop 2, core and system clock disabled,
flash doze enabled, 12 MHz bus, Vpp =3.0V
— 1.00 1.25 mA
Ipp_stop |Stop mode current at 3.0 V
¢ at 25 °C and below . 161.93 171.82
" atso°c — 18145 | 191.96
* atss e — 23629 | 271.17 LA
* at105°c — 390.33 | 465.58
Ipp_vips |Very-low-power stop mode current at 3.0 V
e at 25 °C and below . 3.31 514
* as0°C — 1043 | 17.68
* atss e — 3414 | 61.06 uA
* at105°C — 104.38 | 164.44
Ipp_vips |Very-low-power stop mode current at 1.8 V
e at 25 °C and below . 3.01 5.0
Table continues on the next page...
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General
Run Mode Current vs Core Frequency
Temperature =25, VDD= 3, MCG Mode=HIRC, while loop located in Flash
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g All Peripheral CLK Gates,
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Figure 2. Run mode supply current vs. core frequency
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General
Run Mode Current vs Core Frequency
Temperature =25 WVDD=3, MCG Mode=HIRC, while loop located in Ram
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Kinetis KL27 Microcontroller, Rev.5, 08/2015. 19

Freescale Semiconductor, Inc.



General

of Electromagnetic Emissions, 150 kHz to 1 GHz Part 2: Measurement of Radiated Emissions—TEM Cell and
Wideband TEM Cell Method. Measurements were made while the microcontroller was running basic application code.
The reported emission level is the value of the maximum measured emission, rounded up to the next whole number,
from among the measured orientations in each frequency range.

2. Vpp=38.3V, Ta=25°C, fogc = IRC48M, fgyg = 48 MHz, fgyg = 24 MHz

3. Specified according to Annex D of IEC Standard 61967-2, Measurement of Radiated Emissions—TEM Cell and
Wideband TEM Cell Method

2.2.7 Designing with radiated emissions in mind

To find application notes that provide guidance on designing your system to minimize
interference from radiated emissions:

1. Go to www.freescale.com.

2. Perform a keyword search for “EMC design.”

2.2.8 Capacitance attributes
Table 12. Capacitance attributes

Symbol Description Min. Max. Unit

Cin Input capacitance — 7 pF

2.3 Switching specifications

2.3.1 Device clock specifications
Table 13. Device clock specifications

Symbol | Description | Min. Max. Unit
Normal run mode
fsys System and core clock’ — 48 MHz
faus Bus clock! — 24 MHz
frLASH Flash clock! — 24 MHz
fsys_ uss | System and core clock when Full Speed USB in operation 20 — MHz
fLPTMR LPTMR clock — 24 MHz
VLPR and VLPS modes?

fsys System and core clock — 4 MHz
feus Bus clock — 1 MHz
fELASH Flash clock — 1 MHz

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

4. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions — Natural Convection (Still Air).

5. Thermal characterization parameter indicating the temperature difference between package bottom center and the
junction temperature per JEDEC JESD51-12. When Greek letters are not available, the thermal characterization
parameter is written as Psi-JB.

3 Peripheral operating requirements and behaviors

3.1 Core modules

3.1.1 SWD electricals
Table 17. SWD full voltage range electricals

Symbol Description Min. Max. Unit
Operating voltage 1.71 3.6 \"
Ji SWD_CLK frequency of operation
¢ Serial wire debug 0 25 MHz
J2 SWD_CLK cycle period 1/J1 — ns
J3 SWD_CLK clock pulse width
¢ Serial wire debug 20 — ns
J4 SWD_CLK rise and fall times — 3 ns
J9 SWD_DIO input data setup time to SWD_CLK rise 10 — ns
J10 SWD_DIO input data hold time after SWD_CLK rise 0 — ns
J11 SWD_CLK high to SWD_DIO data valid — 32 ns
J12 SWD_CLK high to SWD_DIO high-Z 5 — ns

SWD_CLK (input)

Figure 4. Serial wire clock input timing

24
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Peripheral operating requirements and behaviors

3.6.1.1 16-bit ADC operating conditions
Table 26. 16-bit ADC operating conditions
Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vppa Supply voltage  |Absolute 1.71 — 3.6 \ —
AVppa Supply voltage Delta to Vpp (Vpp — Vppa) -100 0 +100 mV 2
AVgsa |Ground voltage |Deltato Vgg (Vss— Vssa) -100 0 +100 mV 2
VREFH ADC reference 1.13 VDDA VDDA \Y 3
voltage high
VREFL ADC reference VSSA VSSA VSSA \Y 3
voltage low
VaDIN Input voltage ¢ 16-bit differential mode | VREFL — 31/32 x \Y, —
VREFH
¢ All other modes VREFL — VREEH
Capin | Input ¢ 16-bit mode — 8 10 pF —
capacitance « 8-bit/ 10-bit / 12-bit — 4 5
modes
RapiN Input series — 2 5 kQ —
resistance
Ras Analog source 13-bit / 12-bit modes 4
resistance
(eXternaI) fADCK <4 MHz —_— —_ 5 kQ
fapck |ADC conversion |< 13-bit mode 1.0 — 24 MHz 5
clock frequency
fanck |ADC conversion |16-bit mode 2.0 — 12.0 MHz 5
clock frequency
Crate ADC conversion |< 13-bit modes 6
rate No ADC hardware averaging 20.000 — 1200 ksps
Continuous conversions
enabled, subsequent
conversion time
Crate ADC conversion |16-bit mode 6
rate No ADC hardware averaging 37.037 — 461.467 ksps
Continuous conversions
enabled, subsequent
conversion time

1. Typical values assume Vppa = 3.0 V, Temp = 25 °C, fapck = 1.0 MHz, unless otherwise stated. Typical values are for
reference only, and are not tested in production.
2. DC potential difference.
3. VREFH can act as VREF_OUT when VREFV1 module is enabled.
4. This resistance is external to MCU. To achieve the best results, the analog source resistance must be kept as low as
possible. The results in this data sheet were derived from a system that had < 8 Q analog source resistance. The
Ras/Cas time constant should be kept to < 1 ns.

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

32 Kinetis KL27 Microcontroller, Rev.5, 08/2015.
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Peripheral operating requirements and behaviors

Table 27. 16-bit ADC characteristics (VrRern = Vbpas VRerL = Vssa) (continued)

Symbol | Description Conditions' Min. Typ.2 Max. Unit Notes
« <12-bit modes - *05 ) 07t
+0.5
Ers Full-scale error e 12-bit modes — —4 5.4 LSB* VADIN =
5
e <12-bit modes — -1.4 -1.8 Vooa
Eq Quantization * 16-bit modes — -1t00 — LsSB*
error ¢ <13-bit modes — — +0.5
ENOB |Effective 16-bit differential mode . 6
number of bits bits
* Avg =32 12.8 14.5 .
bits
e Avg=4 11.9 13.8 .
. bits
16-bit single-ended mod .
it single-ended mode bits
" Avg=32 12.2 13.9 —
" Avg=4 11.4 13.1 —
SINAD |Signaito-noise | See ENOB 6.02 x ENOB + 1.76 dB
plus 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
EL Input leakage lin X Ras mV lin =
error leakage
current
(refer to
the MCU's
voltage
and
current
operating
ratings)
Temp sensor Across the full temperature range 1.55 1.62 1.69 mV/°C 8
slope of the device
Vtempos | Temp sensor 25°C 706 716 726 mV 8
voltage

1. All accuracy numbers assume the ADC is calibrated with Vrern = Vppa
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Peripheral operating requirements and behaviors

NOTE

The IRC48M do not meet the USB jitter specifications for
certification for Host mode operation.

This device cannot support Host mode operation.

3.8.2 USB VREG electrical specifications
Table 35. USB VREG electrical specifications

Symbol | Description Min. Typ.! Max. Unit Notes
VREGIN |Input supply voltage 2.7 — 5.5 \
Ibbon Quiescent current — Run mode, load current — 125 186 A
equal zero, input supply (VREGIN) > 3.6 V
Ippstoy | Quiescent current — Standby mode, load — 1.1 10 A
current equal zero
Iopoft | Quiescent current — Shutdown mode
e VREGIN = 5.0 V and temperature=25 °C o 650 o nA
e Across operating voltage and o o 4 WA
temperature
lLoaprun | Maximum load current — Run mode — — 120 mA
lLoADsty |Maximum load current — Standby mode — — 1 mA
VRegasout | Regulator output voltage — Input supply
(VREGIN) > 3.6 V
* Run mode 3 33 36 v
* Standby mode 2.1 2.8 3.6 v
VRegasout | Regulator output voltage — Input supply 21 — 3.6 \Y 2
(VREGIN) < 3.6 V, pass-through 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 — 290 — mA

—

Typical values assume VREGIN = 5.0 V, Temp = 25 °C unless otherwise stated.
2. Operating in pass-through mode: regulator output voltage equal to the input voltage minus a drop proportional to I oaq.

Kinetis KL27 Microcontroller, Rev.5, 08/2015. 43
Freescale Semiconductor, Inc.



y
A

Peripheral operating requirements and behaviors

3.8.3 SPI switching specifications

The Serial Peripheral Interface (SPI) provides a synchronous serial bus with master and
slave operations. Many of the transfer attributes are programmable. The following
tables provide timing characteristics for classic SPI timing modes. See the SPI chapter
of the chip's Reference Manual for information about the modified transfer formats used
for communicating with slower peripheral devices.

All timing is shown with respect to 20% Vpp and 80% Vpp thresholds, unless noted, as
well as input signal transitions of 3 ns and a 30 pF maximum load on all SPI pins.

Table 36. SPI master mode timing on slew rate disabled pads

Num. Symbol | Description Min. Max. Unit Note
1 fop Frequency of operation foeriph/2048 | foeripn/2 Hz 1
2 tspsck | SPSCK period 2 X toeriph 2048 x ns 2

tperiph
tLead Enable lead time 1/2 — tspsck —
tLag Enable lag time 1/2 — tspsck —
twspsck | Clock (SPSCK) high or low time tperiph - 30 1024 x ns —
tperiph
6 tsu Data setup time (inputs) 18 — ns —
7 th Data hold time (inputs) 0 — ns —
8 ty Data valid (after SPSCK edge) — 15 ns —
9 tho Data hold time (outputs) 0 — ns —
10 tRi Rise time input — tperiph - 25 ns —
tr Fall time input
11 tro Rise time output — 25 ns —
tro Fall time output

1. For SPIO fheripn is the bus clock (fsys). For SPI1 fyeripn is the system clock (fsys).
2. tperiph = 1/fperiph

Table 37. SPI master mode timing on slew rate enabled pads

Num. Symbol | Description Min. Max. Unit Note

1 fop Frequency of operation foeriph/2048 | foeripn/2 Hz 1

2 tspsck | SPSCK period 2 X tperiph 2048 x ns 2
tperiph

3 tLead Enable lead time 1/2 — tspsck —

tLag Enable lag time 1/2 — tspsck —

twspsck | Clock (SPSCK) high or low time toeriph - 30 1024 x ns —
tperiph

tsu Data setup time (inputs) 96 — ns —

th Data hold time (inputs) 0 — ns —

Table continues on the next page...
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Table 39. SPI slave mode timing on slew rate enabled pads

Num Symbol | Description Min. Max. Unit Note
1 fop Frequency of operation 0 foeriph/4 Hz 1
2 tspsck | SPSCK period 4 X tperiph — ns 2
3 tLead Enable lead time 1 — tperiph —
4 tLag Enable lag time 1 — tperiph —
5 twspsck | Clock (SPSCK) high or low time toeriph - 30 — ns —
6 tsu Data setup time (inputs) 2 — ns —
7 th Data hold time (inputs) 7 — ns —
8 ta Slave access time — toeriph ns 3
9 tyis Slave MISO disable time — toeriph ns 4
10 ty Data valid (after SPSCK edge) — 122 ns —
11 tho Data hold time (outputs) 0 — ns —
12 tRi Rise time input — tperiph - 25 ns —

tr Fall time input
13 tro Rise time output — 36 ns —
tro Fall time output

1. For SPIO fperiph is the bus clock (fgys). For SPI1 fheripn is the system clock (fsys).
2. tperiph = 1/fperiph
3. Time to data active from high-impedance state
4. Hold time to high-impedance state
UNS%%)___
N N b
SPSCK 7
A ‘ ' B
(CPOL=0) / N /S / N /f
(INPUT) | r S k
SPSCK ()| [« (&> =5~ (12> >t (=(13)
(cPOL=1) " | X — — /L
(INPUT) N\ /| ) ] N\ ] o
MISO mTe...$ SEE
(OUTPUT SLAVE MsB | X | SLAVELSBOUT | X ‘o7e

MOSI
(INPUT)

MSB IN

NOTE: Not defined

LSBIN

Figure 16. SPI slave mode timing (CPHA = 0)
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Table 44. 12S/SAl master mode timing in VLPR, VLPW, and VLPS modes (full voltage range)

(continued)
Num. Characteristic Min. Max. Unit
S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns
S9 12S_RXD/I12S_RX_FS input setup before — ns
12S_RX_BCLK
S10 12S_RXD/I12S_RX_FS input hold after 2S_RX_BCLK |0 — ns
Gh Dt u

12S_MCLK (output)

< 3 >
125_TX_BCLK/ _/ \ ‘—5?—’/—‘ i\ e
125_RX_BCLK (output) D) s4 > ! |

s s s
12S_TX_FS/ / ! H AN
12S_RX_FS (output) i ‘ i *j‘nof
:ggigi:ig(input) _;_/ ;‘_57—’} H i \—

D ey Psgd— ! \ ‘
12S_TXD ) e—— X H | N—

Figure 21. 12S/SAl timing — master modes

Table 45. 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/I12S_RX_BCLK pulse width high/low |45% 55% MCLK period
(input)

S13 12S_TX_FS/I2S_RX_FS input setup before 30 — 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 |— 87 ns

S16 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output 0 — ns
invalid

S17 12S_RXD setup before 12S5_RX_BCLK 30 — ns

S18 I12S_RXD hold after 2S_RX_BCLK 2 — ns

S19 [2S_TX_FS input assertion to 12S_TXD output valid! |— 72 ns
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1. Applies to first bit in each frame and only if the TCR4[FSE] bit is clear

P S11 a

:‘ S12 ': N
12S_TX_BCLK/ i/ 12 ¢ '/ ‘ [\ /
12S_RX_BCLK (input) < q * Pl

|‘ 3515 ’\ | 1 S16
12S_TX_FS/ ‘ : } i L\
12S_RX_FS (output) ! s13 ! S14 '

L ) ! R
12S_TX_FS/ ) - I ™\
12S_RX_FS (input) —ﬁ/ « s1o s H ” | AN

‘ S15 : ste W f 1 . ‘ ‘
12S_TXD >—< DG I N

Figure 22. 12S/SAl timing — slave modes

4 Dimensions

4.1 Obtaining package dimensions
Package dimensions are provided in package drawings.

To find a package drawing, go to freescale.com and perform a keyword search for the
drawing’s document number:

If you want the drawing for this package Then use this document number
32-pin QFN 98ASA00615D
48-pin QFN 98ASA00616D
64-pin LQFP 98ASS23234W
64-pin MAPBGA 98ASA00420D
54 Kinetis KL27 Microcontroller, Rev.5, 08/2015.
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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:

QKL# AFFFRTPPCCN

7.3 Fields

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

Table 46. Part number fields descriptions

Field Description Values
Q Qualification status ¢ M = Fully qualified, general market flow
¢ P = Prequalification
KL## Kinetis family o KL27
A Key attribute e Z = Cortex-MO+
FFF Program flash memory size
R Silicon revision * (Blank) = Main
* A = Revision after main
T Temperature range (°C) e V=-4010 105
PP Package identifier e FM =32 QFN (56 mm x 5 mm)
* FT =48 QFN (7 mm x 7 mm)
e LH =64 LQFP (10 mm x 10 mm)
* MP =64 MAPBGA (5 mm x 5 mm)
CC Maximum CPU frequency (MHz) * 4=48 MHz
N Packaging type * R =Tape and reel

7.4 Example

This is an example part number:

MKL277Z256VFT4
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