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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.
Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic

Solid State Surface Mount Devices.

N —

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
VueMm Electrostatic discharge voltage, human body model —2000 +2000 \Y
Veom Electrostatic discharge voltage, charged-device -500 +500 Vv 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, IC Latch-Up Test.
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General

Table 7. Voltage and current operating behaviors (continued)

Symbol | Description Min. Max. Unit Notes
VoL Output low voltage — High drive pad 1
* 27V <=Vpp=s3.6V,lg. =20mA — 0.5 \Y
¢ 1.71V<Vpp<27V,lg.=10mA — 0.5 \Y

loLT Output low current total for all ports — 100 mA
N Input leakage current (per pin) for full temperature — 1 A 3
range
N Input leakage current (per pin) at 25 °C — 0.025 A
N Input leakage current (total all pins) for full — A
temperature range
loz Hi-Z (off-state) leakage current (per pin) — 1 A
Rpu Internal pullup resistors 20 50 kQ 4

1. PTBO, PTB1, PTD6, and PTD7 I/O have both high drive and normal drive capability selected by the associated
PTx_PCRnN[DSE] control bit. All other GPIOs are normal drive only.

2. The reset pin only contains an active pull down device when configured as the RESET signal or as a GPIO. When
configured as a GPIO output, it acts as a pseudo open drain output.

3. Measured at Vpp=3.6V

4. 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
* Bus and flash clock = 24 MHz
* FEI clock mode

POR and VLLSx—>RUN recovery use FEI clock mode at the default CPU and system
frequency of 21 MHz, and a bus and flash clock frequency of 10.5 MHz.

Table 8. Power mode transition operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes

tPor 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.

e VLLSO > RUN
— 113 124 us

Table continues on the next page...
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General

VLPR Mode Current Vs Core Frequency
Temperature = 25, Vpp = 3, CACHE = Enable, Code Residence = Flash, Clocking Mode = BLPE
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Figure 4. VLPR mode current vs. core frequency

2.2.6 EMC radiated emissions operating behaviors
Table 11. EMC radiated emissions operating behaviors

Symbol | Description Frequency Typ. Unit Notes
band
(MHz)
VRE1 Radiated emissions voltage, band 1 0.15-50 12 dBuVv 1,2
VRe2 Radiated emissions voltage, band 2 50-150 8 dBuVv
VREs Radiated emissions voltage, band 3 150-500 7 dBuV
VREs Radiated emissions voltage, band 4 500-1000 4 dBuVv
Vee_iec | IEC level 0.15-1000 M — 2,3

1. Determined according to IEC Standard 61967-1, Integrated Circuits - Measurement of Electromagnetic Emissions,
150 kHz to 1 GHz Part 1: General Conditions and Definitions and IEC Standard 61967-2, Integrated Circuits -
Measurement 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. VDD =33V, TA =25 °C, fOSC =8 MHz (crystal), fSYS =48 MHz, fBUS =24 MHz

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

2.4.2 Thermal attributes
Table 16. Thermal attributes

Board type Symbol Description 64 LQFP 64 Unit Notes
MAPBGA
Single-layer (1S) Reua Thermal resistance, junction to 69 49.8 °C/W 1
ambient (natural convection)
Four-layer (2s2p) Reya Thermal resistance, junction to 51 42.3 °C/W
ambient (natural convection)
Single-layer (1S) Resma | Thermal resistance, junction to 58 40.9 °C/W
ambient (200 ft./min. air speed)
Four-layer (2s2p) Reyma | Thermal resistance, junction to 44 37.7 °C/W
ambient (200 ft./min. air speed)
— Reys Thermal resistance, junction to 33 39.2 °C/W 2
board
— ReJc Thermal resistance, junction to 19 50.3 °C/W 3
case
— Y1 Thermal characterization 4 22 °C/W 4
parameter, junction to package top
outside center (natural convection)

1. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental

Conditions — Natural Convection (Still Air), or EIA/JJEDEC Standard JESD51-6, Integrated Circuit Thermal Test Method
Environmental Conditions — Forced Convection (Moving Air).

2. Determined according to JEDEC Standard JESD51-8, Integrated Circuit Thermal Test Method Environmental

Conditions — Junction-to-Board.
3. Determined according to Method 1012.1 of MIL-STD 883, Test Method Standard, Microcircuits, with the cold plate

temperature used for the case temperature. The value includes the thermal resistance of the interface material between

the top of the package and the cold plate.

4. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental

Conditions —Natural Convection (Still Air).

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

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

3.3.2 Oscillator electrical specifications

3.3.2.1 Oscillator DC electrical specifications
Table 19. Oscillator DC electrical specifications

Symbol | Description Min. Typ. Max. Unit Notes
Vbp Supply voltage 1.71 — 3.6 \
lobosc | Supply current — low-power mode (HGO=0) 1
e 32 kHz — 500 — nA
e 4 MHz — 200 — HA
¢ 8 MHz (RANGE=01) — 300 — pA
* 16 MHz — 950 — pA
* 24 MHz — 1.2 — mA
e 32 MHz — 1.5 — mA
Ibbosc | Supply current — high gain mode (HGO=1) 1
e 32 kHz — 25 — pA
e 4 MHz — 400 — HA
* 8 MHz (RANGE=01) — 500 — pA
* 16 MHz — 25 — mA
* 24 MHz — 3 — mA
* 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-power — — — MQ
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)

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

Table 19. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
— 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 — Vop — \Y

mode) — high-frequency, high-gain mode
(HGO=1)

1. Vpp=3.3V, Temperature =25 °C

2. See crystal or resonator manufacturer's recommendation

3. C,,Cy 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.
4. When low power mode is selected, Rg 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 20. Oscillator frequency specifications

Symbol

Description

Min.

Typ.

Max.

Unit

Notes

foscflo

Oscillator crystal or resonator frequency — low-
frequency mode (MCG_C2[RANGE]=00)

32

40

kHz

fosc_ni_1

Oscillator crystal or resonator frequency —
high-frequency mode (low range)
(MCG_C2[RANGE]=01)

MHz

fosc_ni_2

Oscillator crystal or resonator frequency —
high frequency mode (high range)
(MCG_C2[RANGE]=1x)

32

MHz

fecfextal

Input clock frequency (external clock mode)

48

MHz

1,2

tdc_extal

Input clock duty cycle (external clock mode)

50

60

%

tcst

Crystal startup time — 32 kHz low-frequency,
low-power mode (HGO=0)

750

ms

Crystal startup time — 32 kHz low-frequency,
high-gain mode (HGO=1)

250

ms

Crystal startup time — 8 MHz high-frequency
(MCG_C2[RANGE]=01), low-power mode
(HGO=0)

0.6

ms

Crystal startup time — 8 MHz high-frequency
(MCG_C2[RANGE]=01), high-gain mode
(HGO=1)

ms

3,4

Kinetis KL16 Sub-Family, Rev5 08/2014.
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Peripheral operating requirements and behaviors

Table 22. Flash command timing specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
tersscr Erase Flash Sector execution time — 14 114 ms 2
trg1al Read 1s All Blocks execution time — — 1.8 ms —
tdonce | Read Once execution time — — 25 us 1

togmonce | Program Once execution time — 65 — us —
tersall Erase All Blocks execution time — 175 1300 ms 2
tiiykey | Verify Backdoor Access Key execution time — — 30 us

1. Assumes 25 MHz flash clock frequency.
2. Maximum times for erase parameters based on expectations at cycling end-of-life.
3.4.1.3 Flash high voltage current behaviors
Table 23. 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 — 15 4.0 mA
flash erase operation
3.4.1.4 Reliability specifications
Table 24. NVM reliability specifications
Symbol | Description | Min. | Typ.! | Max. Unit Notes
Program Flash
tvmretptok | Data retention after up to 10 K cycles 5 50 — years —
twmretp1k | Data retention after up to 1 K cycles 20 100 — years —
Nvmeyep | CYcling 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.

Kinetis KL16 Sub-Family, Rev5 08/2014.
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Peripheral operating requirements and behaviors

Table 25. 16-bit ADC operating conditions (continued)

Continuous conversions
enabled, subsequent
conversion time

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Crate ADC conversion |16-bit mode 5
rate No ADC hardware averaging 37.037 — 461.467 Ksps

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. 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.

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

3.6.1.2 16-bit ADC electrical characteristics

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT ZADIN
Tpaa LT > SIMPLIFIED
ZAS | leakage | | CHANNEL SELECT
<7 | due o . | _tReum ADC SAR
inpu
Ras | I protection | | | Tj\'j\'/"‘_o/ | ENGINE
AN | — —— —
| VaoiN ! I | | |
— B |
Cas | | N : | I |
| ||
I | ' | - |
= = | = I = = I | I
<= b= === - | RADIN '
|X} ' o—e
|
INPUT PIN I |
| RADIN
|E T o—+e
INPUT PIN | '
| RADIN |
|E | Ao o4
INPUTPN @ — — - — =~ - caoiNn

Figure 7. ADC input impedance equivalency diagram
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Peripheral operating requirements and behaviors

ENOB

ENOB

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

15.00
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14.40 — —
14.10 — —
—— \\ ]
13.80 — |
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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
13.756

13.50

13.25
13.00
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11.75
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Figure 9. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode

3.6.2 CMP and 6-bit DAC electrical specifications

Table 27. Comparator and 6-bit DAC electrical specifications

Symbol

Description Min. Typ. Max. Unit

Vpbp

Supply voltage 1.71 — 3.6 \"

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

Table 27. Comparator and 6-bit DAC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit
IbDHS Supply current, High-speed mode (EN=1, PMODE=1) — — 200 A
lbpLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 A
VaiN Analog input voltage Vss—0.3 — Vpp \Y
Vaio Analog input offset voltage — — 20 mV

Vy Analog comparator hysteresis’
e CRO[HYSTCTR] =00 — 5 — mV
e CRO[HYSTCTR] = 01 — 10 — mV
e CRO[HYSTCTR] =10 — 20 — mV
e CRO[HYSTCTR] = 11 — 30 — mV

Vewmpon | Output high Vpp — 0.5 — — \

Vempor | Output low — — 0.5 Vv
tbHs Propagation delay, high-speed mode (EN=1, 20 50 200 ns

PMODE=1)
toLs Propagation delay, low-speed mode (EN=1, 80 250 600 ns
PMODE=0)
Analog comparator initialization delay? — — 40 us
Ibaceb 6-bit DAC current adder (enabled) — 7 — A
INL 6-bit DAC integral non-linearity -0.5 — 0.5 LSB3
DNL 6-bit DAC differential non-linearity -0.3 — 0.3 LSB

—

Typical hysteresis is measured with input voltage range limited to 0.6 to Vpp—0.6 V.

2. Comparator initialization delay is defined as the time between software writes to change control inputs (Writes to
CMP_DACCR[DACEN], CMP_DACCRI[VRSEL], CMP_DACCR[VOSEL], CMP_MUXCRI[PSEL], and
CMP_MUXCR[MSEL]) and the comparator output settling to a stable level.

3. 1LSB = Vigference/64

Kinetis KL16 Sub-Family, Rev5 08/2014. 31
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3.6.3 12-bit DAC electrical characteristics

25
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Figure 11. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 1)

3.6.3.1 12-bit DAC operating requirements
Table 28. 12-bit DAC operating requirements
Symbol | Desciption Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 \
VpaACR Reference voltage 1.13 3.6 \Y, 1
C. Output load capacitance — 100 pF 2
I Output load current — 1 mA
1. The DAC reference can be selected to be Vppa or VRern-
2. A small load capacitance (47 pF) can improve the bandwidth performance of the DAC.
Kinetis KL16 Sub-Family, Rev5 08/2014. 33

Freescale Semiconductor, Inc.



wr
4\

Peripheral operating requirements and behaviors

3.6.3.2 12-bit DAC operating behaviors
Table 29. 12-bit DAC operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Ipba_pact | Supply current — low-power mode — — 250 A
FI
Ipba_pacH | Supply current — high-speed mode — — 900 A
P
tpacLp | Full-scale settling time (0x080 to OxF7F) — — 100 200 ps 1
low-power mode
toacup | Full-scale settling time (0x080 to OXF7F) — — 15 30 us 1
high-power mode
tcepacLp | Code-to-code settling time (0xBF8 to — 0.7 1 ys 1
0xC08) — low-power mode and high-speed
mode
Vyacoutt | DAC output voltage range low — high- — — 100 mV
speed mode, no load, DAC set to 0x000
Vdacouth | DAC output voltage range high — high- Vpacr — VpacR mV
speed mode, no load, DAC set to OxFFF -100
INL Integral non-linearity error — high speed — — +8 LSB 2
mode
DNL |Differential non-linearity error — Vpacgr > 2 — — +1 LSB 3
\Y
DNL |Differential non-linearity error — Vpacg = — — +1 LSB 4
VREF_OUT
VorrseT | Offset error — +0.4 .8 %FSR
Eg Gain error — +0.1 +0.6 %FSR
PSRR |Power supply rejection ratio, Vppa =2.4 V 60 — 90 dB
Tco | Temperature coefficient offset voltage — 3.7 — pv/C 6
Tee Temperature coefficient gain error — 0.000421 — %FSR/C
Rop  |Output resistance (load = 3 kQ) — — 250 Q
SR Slew rate -80h— F7Fh— 80h V/us
* High power (SPyp) 1.2 1.7 —
* Low power (SP_p) 0.05 0.12 —
BW 3dB bandwidth kHz
¢ High power (SPyp) 550 — —
* Low power (SP_p) 40 — —
1. Settling within +1 LSB
2. The INL is measured for 0 + 100 mV to Vpacr —100 mV
3. The DNL is measured for 0 + 100 mV to Vpacg —100 mV
4. The DNL is measured for 0 + 100 mV to Vpacr =100 mV with Vppa > 2.4 V
5. Calculated by a best fit curve from Vgg + 100 mV to Vpacr — 100 mV
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
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Peripheral operating requirements and behaviors

Table 36. 12S/SAIl slave mode timing

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \

S11 12S_TX_BCLK/I2S_RX_BCLK cycle time (input) 80 — ns

S12 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low  |45% 55% MCLK period
(input)

S13 12S_TX_FS/I2S_RX_FS input setup before 10 — ns
12S_TX_BCLK/I12S_RX_BCLK

S14 12S_TX_FS/12S_RX_FS input hold after 2 — ns
12S_TX_BCLK/I2S_RX_BCLK

S15 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output valid |— 33 ns

S16 12S_TX_BCLK to 12S_TXD/I12S_TX_FS output invalid {0 — ns

S17 12S_RXD setup before 12S_RX_BCLK 10 — ns

S18 12S_RXD hold after 12S_RX_BCLK 2 — ns

S19 I12S_TX_FS input assertion to 12S_TXD output valid! |— 28 ns

1. Applies to first bit in each frame and only if the TCR4[FSE] bit is clear

a S11 N
12S_TX_BCLK/ e sz ) b/ ‘ {\ Vam
12S_RX_BCLK (input) i | :
:‘_575—’: | P st f
:32_;);_';2/( tput) ‘ ” LN\
- (outpu | S13 | s1a
A — : >«
12S_TX_FS/ o : { ~
12S_RX_FS (input) —ﬁ/ « s s H AN
S5 A sie ¥ 4 o s P
12S_TXD < X H =

Figure 20. 12S/SAl timing — slave modes

3.8.4.2 VLPR, VLPW, and VLPS mode performance over the full
operating voltage range

This section provides the operating performance over the full operating voltage for the
device in VLPR, VLPW, and VLPS modes.
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Peripheral operating requirements and behaviors

Table 38. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full voltage range)
(continued)

Num. Characteristic Min. Max. Unit

S12 12S_TX_BCLK/12S_RX_BCLK pulse width high/low |45% 55% MCLK period
(input)

S13 12S_TX_FS/12S_RX_FS input setup before 30 — ns
12S_TX_BCLK/I2S_RX_BCLK

S14 12S_TX_FS/12S_RX_FS input hold after 2 — ns
12S_TX_BCLK/12S_RX_BCLK

S15 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output valid |— 87 ns

S16 12S_TX_BCLK to I12S_TXD/I12S_TX_FS output 0 — ns
invalid

S17 12S_RXD setup before 12S_RX_BCLK 30 — ns

S18 12S_RXD hold after 2S_RX_BCLK 2 — ns

S19 I12S_TX_FS input assertion to 12S_TXD output valid! |— 72 ns

1. Applies to first bit in each frame and only if the TCR4[FSE] bit is clear

) S11 S
125_TX_BCLK/ /ETEEEN 74 ‘ K\ .
12S_RX_BCLK (input) ~ 1 e

s . ' s16 |
12S_TX_FS/ ‘ ” A
12S_RX_FS (output) ! s13 : s14

L ey : >«
12S_TX_FS/ L P ) \f T\
12S_RX_FS (input) _ﬁ/ € st9 | ! ” 1

tsis P s1s ¥ f | . i g
125_TXD < X || >
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Figure 22. 12S/SAl timing — slave modes

3.9 Human-machine interfaces (HMI)

3.9.1 TSI electrical specifications
Table 39. TSI electrical specifications

Symbol Description Min. Typ. Max. Unit

TSI_RUNF Fixed power consumption in run mode — 100 — A

Table continues on the next page...
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Table 39. TSI electrical specifications (continued)

Symbol Description Min. Typ. Max. Unit
TSI_RUNV Variable power consumption in run mode 1.0 — 128 A
(depends on oscillator's current selection)
TSI_EN Power consumption in enable mode — 100 — A
TSI_DIS Power consumption in disable mode — 1.2 — MA
TSI_TEN TSI analog enable time — 66 — ys
TSI_CREF TSI reference capacitor — 1.0 — pF
TSI_DVOLT Voltage variation of VP & VM around nominal 0.19 — 1.03 \Y
values
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

64-pin LQFP

98ASS23234W

64-pin MAPBGA

98ASA00420D

5 Pinout

5.1 KL16 Signal Multiplexing and Pin Assignments

The following table shows the signals available on each pin and the locations of these
pins on the devices supported by this document. The Port Control Module is
responsible for selecting which ALT functionality is available on each pin.

64 | 64 Pin Name Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT?
BGA | LQFP
At 1 | PTEO DISABLED PTEO SPI1_MISO | UARTI_TX | RTC_CLKOUT| CMP0_OUT | 12C1_SDA
Bi 2 | PTE DISABLED PTET SPI1_MOSI | UART1_RX SPI1_MISO | 12C1_SCL
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Pinout
64 | 64 Pin Name Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT7
BGA | LQFP
A3 | 61 | PTD4 DISABLED PTD4/ SPH_PCS0 | UART2_RX | TPMO0_CH4
LLWU_P14 LLWU_P14
Ct | 62 |PTD5 ADCO_SE6b | ADCO_SE6b | PTD5 SPI1_SCK UART2_TX | TPM0_CH5
B2 | 63 | PTD6/ ADCO_SE7b | ADCO_SE7b | PTD6/ SPIH_MOSI | UARTO_RX SPI1_MISO
LLWU_P15 LLWU_P15
A2 | 64 | PTD7 DISABLED PTD7 SPI_MISO | UARTO_TX SPI1_MOSI
G| — [NC NC NC

5.2 KL16 pinouts

The following figures show the pinout diagrams 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, ssee KLL16 Signal Multiplexing and Pin Assignments.
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64| | PTD7
63| | PTDS/LLWU_P15
62| | pTDs
61 | PTD4LLWU_P14
60| | PTD3
so| | pTD2
ss| | pTD1
57| ] PTDO
se| | prct1
55| | prc1o
s4| ] prce
53| | prcs
52| | prcr
51| ] PTCeLLWU_P10
50| | prCs/LLWU_P9
49| | PrCALLWU_PS

- @

PTEO

4| | voo
[ ] vss

3 46| ] PTC3LLWU_P?

4 45| ] PTC2
5 44| ] PTCULLWU_P6/RTC_CLKIN
6 43| ] PTco
7 42| ] PTB19
[ ] pTB18
9 4| ] prBI7

10 39| | PTB16

PTE1

N
N
hay]

VDD

VSS

PTE16

PTE17

PTE18

PTE19 4

-

PTE20

PTE21

HINIRINENENENENININENENENENENEN

PTE22 11 38| | PTB3
PTE23 12 37| ] pTB2
VDDA 13 36| | PTBI
VREFH 14 35| | PTBOLLWU_PS
VREFL 15 34| ] pTA20
VSSA 16 33| ] pTate

2 2 8 8% 8 % % B 8@ R & R 8 7 o

g 8 5 3 8 2 z ¥ 2 ¥ g2 ¢ 28 8¢

Figure 23. KL16 64-pin LQFP pinout diagram
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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 40. Part number fields descriptions

Field Description Values

Q Qualification status * M = Fully qualified, general market flow
¢ P = Prequalification

KL## Kinetis family * KL16

A Key attribute e Z = Cortex-MO+

FFF Program flash memory size * 256 = 256 KB

R Silicon revision * (Blank) = Main
* A = Revision after main

T Temperature range (°C) e V=-4010 105

PP Package identifier e LH =64 LQFP (10 mm x 10 mm)
¢ MP =64 MAPBGA (5 mm x 5 mm)

CcC Maximum CPU frequency (MHz) * 4 =48 MHz

N Packaging type * R =Tape and reel

7.4 Example
This is an example part number:

MKL16Z256VLH4
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8.4

Definition: Rating

Terminology and guidelines

A rating 1s a minimum or maximum value of a technical characteristic that, if

exceeded, may cause permanent chip failure:

* Operating ratings apply during operation of the chip.
* Handling ratings apply when the chip is not powered.

8.4.1

Example

This is an example of an operating rating:

Symbol Description

Min.

Max.

Unit

Vb

1.0 V core supply
voltage

1.2

8.5 Result of exceeding a rating

40

30

20

Failures in time (ppm)

I

/

/

J

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

l— Operating rating

Measured characteristic

Kinetis KL16 Sub-Family, Rev5 08/2014.
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Revision history

Table 41. Typical value conditions

Symbol Description Value Unit
Ta Ambient temperature 25 °C
Vpp 3.3 V supply voltage 3.3 \"

9 Revision history

The following table provides a revision history for this document.

Table 42. Revision history

Rev. No.

Date Substantial Changes

3/2014

Updated the front page and restructured the chapters

Updated Voltage and current operating behaviors

Updated EMC radiated emissions operating behaviors

Updated Power mode transition operating behaviors

Updated Capacitance attributes

Updated footnote in the Device clock specifications

Added Vggry and VgepL in the 16-bit ADC electrical characteristics
Updated footnote to the Vpacr in the 12-bit DAC operating
requirements

Added Inter-Integrated Circuit Interface (12C) timing

5/2014

Updated Power consumption operating behaviors
Updated Definition: Operating behavior

08/2014

Updated related source in the front page
Updated Power consumption operating behaviors
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