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General

2.2 Nonswitching electrical specifications

2.2.1 Voltage and current operating requirements
Table 5. Voltage and current operating requirements

Symbol | Description Min. Max. Unit Notes
Vbp Supply voltage 1.71 3.6 \
Vppa Analog supply voltage 1.71 3.6 \
Vpb — Vppa | Vpp-to-Vppa differential voltage -0.1 0.1 \Y
Vgs — Vssa | Vss-to-Vgga differential voltage -0.1 0.1 \
ViH Input high voltage
e 27V<Vpp=s36V 0.7 x Vpp — \Y
* 1.7V=sVpp=s27V 0.75 x Vpp — \Y
Vi Input low voltage
* 27V<Vpp<s36V — 0.35 x Vpp \
e 1.7V<sVpp<27V — 0.3 x Vpp \Y
Vuys Input hysteresis 0.06 x Vpp — Vv
licio 10 pin negative DC injection current — single pin 1
. Vi < Vgg-0.3V 3 - mA
liccont Contiguous pin DC injection current —regional limit,
includes sum of negative injection currents of 16
contiguous pins
* Negative current injection 25 o mA
Vobppu Open drain pullup voltage level Vpp Vpp V 2
VRam Vpp voltage required to retain RAM 1.2 — \

1. All'l/O pins are internally clamped to Vgg through a ESD protection diode. There is no diode connection to Vpp. If V|y
greater than Vo uin (= Vss-0.3 V) is observed, then there is no need to provide current limiting resistors at the pads. If
this limit cannot be observed then a current limiting resistor is required. The negative DC injection current limiting
resistor is calculated as R = (Vio_min - Vin)/lliciol-

2. Open drain outputs must be pulled to Vpp.

2.2.2 LVD and POR operating requirements
Table 6. Vpp supply LVD and POR operating requirements

Symbol | Description Min. Typ. Max. Unit Notes
VpoR Falling Vpp POR detect voltage 0.8 1.1 1.5 \Y —

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

Table 20. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
e 24 MHz — 1.5 — mA
e 32 MHz
Ibbosc | Supply current — high gain mode (HGO=1) 1
e 32 kHz — 25 — A
o 4 MHz — 400 — HA
* 8 MHz (RANGE=01) — 500 — pA
* 16 MHz — 25 — mA
e 24 MHz — 3 — 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)
Peak-to-peak amplitude of oscillation (oscillator — Vpp — \Y,
mode) — low-frequency, high-gain mode
(HGO=1)
Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \Y,
mode) — high-frequency, low-power mode
(HGO=0)
Peak-to-peak amplitude of oscillation (oscillator — Vpp — \Y
mode) — high-frequency, high-gain mode
(HGO=1)
1. Vpp=3.3V, Temperature =25 °C
2. See crystal or resonator manufacturer's recommendation
28 Kinetis KL27 Microcontroller, Rev.5, 08/2015.
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Peripheral operating requirements and behaviors

3. C4C,y can be provided by using the integrated capacitors when the low frequency oscillator (RANGE = 00) is used. For

all other cases external capacitors must be used.

When low power mode is selected, R is integrated and must not be attached externally.

5. The EXTAL and XTAL pins should only be connected to required oscillator components and must not be connected to
any other devices.

&

3.3.2.2 Oscillator frequency specifications
Table 21. Oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosc_lo | Oscillator crystal or resonator frequency — low- 32 — 40 kHz
frequency mode (MCG_C2[RANGE]=00)
fosc_ni_1 | Oscillator crystal or resonator frequency — 3 — 8 MHz

high-frequency mode (low range)
(MCG_C2[RANGE]=01)
fosc_ni_2 | Oscillator crystal or resonator frequency — 8 — 32 MHz

high frequency mode (high range)
(MCG_C2[RANGE]=1x)

foc_extat | INput clock frequency (external clock mode) — — 48 MHz 1,2
tac_extar | INput clock duty cycle (external clock mode) 40 50 60 %
tost Crystal startup time — 32 kHz low-frequency, — 750 — ms 3,4

low-power mode (HGO=0)
Crystal startup time — 32 kHz low-frequency, — 250 — ms
high-gain mode (HGO=1)
Crystal startup time — 8 MHz high-frequency — 0.6 — ms
(MCG_C2[RANGE]=01), low-power mode
(HGO=0)
Crystal startup time — 8 MHz high-frequency — 1 — ms
(MCG_C2[RANGE]=01), high-gain mode
(HGO=1)

—

Other frequency limits may apply when external clock is being used as a reference for the FLL

2. When transitioning from FEI or FBI to FBE mode, restrict the frequency of the input clock so that, when it is divided by
FRDIV, it remains within the limits of the DCO input clock frequency.

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

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.

3.4 Memories and memory interfaces

3.4.1 Flash electrical specifications

This section describes the electrical characteristics of the flash memory module.

Kinetis KL27 Microcontroller, Rev.5, 08/2015. 29
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3.4.1.3 Flash high voltage current behaviors
Table 24. Flash high voltage current behaviors

Symbol Description Min. Typ. Max. Unit

Ipb_PaM Average current adder during high voltage — 25 6.0 mA
flash programming operation

Ipb_ERs Average current adder during high voltage — 1.5 4.0 mA
flash erase operation

3.4.1.4 Reliability specifications
Table 25. NVM reliability specifications

Symbol | Description | Min. | Typ.! | Max. Unit Notes
Program Flash
trvmretp1ox | Data retention after up to 10 K cycles 5 50 — years —
twmretptk | Data retention after up to 1 K cycles 20 100 — years —
Nnvmeyep | CYcCling endurance 10K 50 K — cycles 2

1. Typical data retention values are based on measured response accelerated at high temperature and derated to a
constant 25 °C use profile. Engineering Bulletin EB618 does not apply to this technology. Typical endurance defined in
Engineering Bulletin EB619.

2. Cycling endurance represents number of program/erase cycles at —40 °C < T; < 125 °C.

3.5 Security and integrity modules

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

3.6 Analog

3.6.1 ADC electrical specifications

Using differential inputs can achieve better system accuracy than using single-end
inputs.

Kinetis KL27 Microcontroller, Rev.5, 08/2015. 31
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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.

1 LSB = (VRerH - Vreru)/2N

ADC conversion clock < 16 MHz, Max hardware averaging (AVGE = %1, AVGS = %11)
Input data is 100 Hz sine wave. ADC conversion clock < 12 MHz.

Input data 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
14.70
14.40 — —
14.10 — ——
——— —_— ]
13.80 ]
13.50
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 11 12
ADC Clock Frequency (MHz)

Figure 8. Typical ENOB vs. ADC_CLK for 16-bit differential mode

Typical ADC 16-bit Single-Ended ENOB vs ADC Clock

100Hz, 90% FS Sine Input
14.00

13.75

13.50

13.25
13.00

12.75
12.50

12.25
12.00

11.75

11.50

11.25 —— Averaging of 4 samples

—— Averaging of 32 samples

1 2 3 4 5 6 7 8 9 10 11 12
ADC Clock Frequency (MHz)

11.00

Figure 9. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode
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3.6.2 Voltage reference electrical specifications

Table 28. VREF full-range operating requirements

Symbol | Description Min. Max. Unit Notes
Vbpa Supply voltage 3.6 \ —
Ta Temperature Operating temperature °C —
range of the device
CL Output load capacitance 100 nF 1,2

1. C_ must be connected to VREF_OUT if the VREF_OUT functionality is being used for either an internal or external
reference.
2. The load capacitance should not exceed +/-25% of the nominal specified C, value over the operating temperature range
of the device.

Table 29 is tested under the condition of setting VREF_TRM[CHOPEN],
VREF_SC[REGEN] and VREF_SC[ICOMPEN] bits to 1.

Table 29. VREF full-range operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Vout Voltage reference output with factory trim at 1.1915 1.195 1.1977 \ 1
nominal Vppa and temperature=25C
Vout Voltage reference output — factory trim 1.1584 — 1.2376 \ 1
Vout Voltage reference output — user trim 1.193 — 1.197 \Y 1
Vstep Voltage reference trim step — 0.5 — mV 1
Vidritt Temperature drift (Vmax -Vmin across the full — — 50 mV 1
temperature range: 0 to 70°C)
Ing Bandgap only current — — 80 A 1
lip Low-power buffer current — — 360 uA 1
Ihp High-power buffer current — — 1 mA 1
AV poap |Load regulation pVv 1,2
e current== 1.0 mA — 200 —
Tstup Buffer startup time — — 100 ps —
Tenop_osc_st | Internal bandgap start-up delay with chop — — 35 ms —
up oscillator enabled
Vit | Voltage drift (Vmax -Vmin across the full voltage — 2 — mV 1
range)

1. See the chip's Reference Manual for the appropriate settings of the VREF Status and Control register.
2. Load regulation voltage is the difference between the VREF_OUT voltage with no load vs. voltage with defined load

36
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1.499

1.4985 \

1.498

1497 \\

1.497

DAC12 Mid Level Code Voltage

1.4965

1.496
-40 25 55 85 105 125
Temperature °C

Figure 13. Offset at half scale vs. temperature

3.7 Timers

See General switching specifications.

3.8 Communication interfaces

3.8.1 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 .

42 Kinetis KL27 Microcontroller, Rev.5, 08/2015.
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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
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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
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Figure 16. SPI slave mode timing (CPHA = 0)
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Figure 17. SPI slave mode timing (CPHA = 1)

3.8.4 I2C

3.8.4.1 Inter-Integrated Circuit Interface (12C) timing
Table 40. 12C timing

Characteristic Symbol Standard Mode Fast Mode Unit
Minimum | Maximum | Minimum | Maximum
SCL Clock Frequency fsoL 0 100 0 400! kHz
Hold time (repeated) START condition. | typ; STA 4 — 0.6 — ys
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 — ps
Set-up time for a repeated START tsy; STA 4.7 — 0.6 — us
condition
Data hold time for I2C bus devices typ; DAT 02 3.458 04 0.92 us
Data set-up time tgy; DAT 250° — 10083, © — ns
Rise time of SDA and SCL signals t — 1000 20 +0.1Cy’ 300 ns
Fall time of SDA and SCL signals t — 300 20 +0.1C,° 300 ns
Set-up time for STOP condition tsy; STO 4 — 0.6 — us
Bus free time between STOP and tsur 4.7 — 1.3 — ps
START condition
Pulse width of spikes that must be tsp N/A N/A 0 50 ns
suppressed by the input filter
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Figure 18. Timing definition for devices on the I°C bus

3.8.5 UART

See General switching specifications.

3.8.6 12S/SAl switching specifications

This section provides the AC timing for the I2S/SAI module in master mode (clocks are
driven) and slave mode (clocks are input). All timing is given for noninverted serial
clock polarity (TCR2[BCP] is 0, RCR2[BCP] is 0) and a noninverted frame sync
(TCR4[FSP] 1s 0, RCR4[FSP] is 0). If the polarity of the clock and/or the frame sync
have been inverted, all the timing remains valid by inverting the bit clock signal
(BCLK) and/or the frame sync (FS) signal shown in the following figures.

3.8.6.1 Normal Run, Wait and Stop mode performance over the full
operating voltage range

This section provides the operating performance over the full operating voltage for the
device in Normal Run, Wait and Stop modes.

Table 42. 12S/SAl master mode timing

Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \
S1 12S_MCLK cycle time 40 — ns
S2 12S_MCLK (as an input) pulse width high/low 45% 55% MCLK period
S3 12S_TX_BCLK/I12S_RX_BCLK cycle time (output) 80 — ns
S4 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low  [45% 55% BCLK period
S5 12S_TX_BCLK/I2S_RX_BCLK to I12S_TX_FS/ — 15.5 ns
12S_RX_FS output valid

Table continues on the next page...
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32| 48| 64 | 64 | PinName | Default ALTO ALT ALT2 ALT3 ALT4 ALTS ALT6 ALT?
QFN | QFN | MAP | LQFP
BGA
17| 24| H8 | 32 | PTAI8 EXTALO | EXTALO | PTAIS LPUART1_ | TPM_
RX CLKINO
18 | 25| 68 | 33 | PTA19 XTALO XTALO PTA19 LPUART1_ | TPM_ LPTMRO_
TX CLKIN® ALTH
19| 26 | F8 | 34 |PTA RESET b PTA2) RESET b
0| 27| F7| % |PTBY ADCO_SE8 | ADCO_SE8 | PTBU/ 1200_SCL | TPM1_CHO
LLWU_P5 LLWU_P5
of | 8| F6 | 36 |PTBI ADCO_SE9 | ADCO_SE9 | PTBI 1200_SDA | TPM{_CH
2 | | C6| 44 |PTCH ADCO_SE15 | ADCO_SE15 | PTC1/ 201 SCL TPMO_CHO 1280_TXDO
LLWU_Pg/ LLWU_Pe/
RTC_CLKIN RTC_CLKIN
23| %5 | BT | 45 | PTC2 ADCO_SE11 | ADCO_SE11 | PTC2 12C1_SDA TPMO_CHT 1230_TX_FS
24 | 3 | C8 | 46 | PTCY DISABLED PTCY/ SPI1_SCK | LPUART1_ | TPMO_CH2 | CLKOUT | 1280.TX_
LLWU_P7 LLWU_P7 RX BOLK
25 | 37 | B8 | 49 | PTCY DISABLED PTCY/ SPI0.SS | LPUARTI_ | TPMO_CH3 | 1250 MCLK
LLWU_P8 LLWU_P8 TX
2% | 38 | A8 | 50 | PTCH DISABLED PTCS/ SPI0_.SCK | LPTMRO_ | 1250_RXDO CMPO_OUT
LLWU_P9 LLWU_P9 ALT2
o7 | 39 | A7 | 51 |PTCH CMPO_INO | CMPO_INO | PTCE/ SPI0MOSI | EXTRGIN | 1280 RX_ | SPI0_MISO | 1280 MOLK
LLWU_P10 LLWU_P10 BOLK
28 | 40| B6 | % |PTCT CMPO_INT | CMPO_INT | PTCT SPI0_MISO | audioUSB_ | 12S0_RX_FS | SPio_MOSI
SOF ouT
29 | 45 | A3 | 61 | PTDY DISABLED PTD4/ SPI1 SS | UART2.RX | TPMo_CH4 FXI00_D4
LLWU_P14 LLWU_P14
30 | 46| 1| 6 | PS5 ADCO_SEb | ADCO_SE6b | PTD5 SPI1_SCK | UART2.TX | TPM0_CH5 FXI00_D5
3t | 47| B2 | 63 | PTDG ADCO_SE7b | ADCO_SE7b | PTD6/ SPI1_MOSI | LPUARTO_ SPI1_MISO | FXI00_D6
LLWU_P15 LLWU_P15 RX
2| 48| A | 64 | PTD7 DISABLED PTD? SPI_MISO | LPUARTO_ SPI1_MOSI | FXI00_D7
TX
5.2 KL27 Family Pinouts
Figure below shows the 32 QFN pinouts:
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Figure 24. 48 QFN Pinout diagram
Figure below shows the 64 LQFP pinouts:
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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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Revision History

Table 47. Revision History (continued)

Rev. No. Date Substantial Changes

* Updated Related Resources table to include Chip Errata resource name and
Package Drawing part numbers in the respective rows. Also updated Product Brief
resource references.

e Updated Table 7. Voltage and current operating behaviors.

¢ Specified correct max. value for I .

* Updated Table - 9 Power consumption operating behaviors.

* Rows added for IDD for reset pin hold low (Ipp_reset_Low) at 1.7V and 3V.
* Measurement unit updated for Ipp vy 51 from nA to pA.
* Footnote 1 was moved in the beginning of the table as text.

* Added Table - 11 EMC radiated emissions operating behaviors for 64-pin LQFP
package under section 2.2.6.

e Updated Table - 18 (IRC48M specification) and Table - 19 (IRC8M/2M specification)
under section 3.3.1 - 'MCG-Lite specifications'.

* Removed supply voltage (Vpp), temperature range (T), untrimmed (figc_uT),
trim function (Afigc_c, Afigc_p) data from Table - 18 (IRC48M specification).

* Removed supply voltage (Vpp), temperature range (T) data from Table - 19
(IRC8M/2M specification).

* Added Figure 6. IRC8M Frequency Drift vs Temperature curve after Table - 19
(IRC8M/2M specification).

* Updated Table 29. VREF full-range operating behaviors.

* Removed A;(Aging coefficient) row.
* Added Tchop_osc_stup Parameter.

» Added tables: "I2C timing" and "I2C 1Mbit/s timing" under section - I12C.

* Added VREF specifications (Vrery and Vger,) to Table 26. 16-bit ADC operating
conditions.

* Removed note: “This device does not have the USB_CLKIN signal available.”

5 12 August * In Table 9. Power consumption operating behaviors:
2015 * Updated Max. values of Ipp_wait, Ibo_vLpw; Ibp_sTops Ipp_vips, Ipp_LLs;

Ipp_viLs3s Ipp_viLsis Ipp_viLso-
* Modified unit of Ipp v 50 from nA to pA.

* Removed Ipp_ReseT _Low information.
* In Table 13. Device clock specifications, added a footnote for normal run mode.
* In Table 15. Thermal operating requirements, modified the footnote for Ambient
temperature.
* In Table 18. IRC48M specification, removed figc_t data and added Aficagm_of v and
Afircasm_of_hv SPecifications.
¢ In Table 26. 16-bit ADC operating conditions, updated Max. value of fapck and Cte-
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