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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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Table 7. Voltage and current operating behaviors (continued)

General

Symbol | Description Min. Max. Unit Notes
VoL Output low voltage — High drive pad 1
¢ 27V =Vpp=s3.6V, g =20mA . 05 Vv
* 1.71V<Vpp<2.7V,lg.=10mA . 05 v
loLt Output low current total for all ports — 100 mA —
Iin Input leakage current (per pin) for full temperature — 1 pA 3
range
N Input leakage current (per pin) at 25 °C — 0.025 A
Iin Input leakage current (total all pins) for full — 41 pA
temperature range
loz Hi-Z (off-state) leakage current (per pin) — 1 A —
Rpu Internal pullup resistors 20 50 kQ 4

1. PTA12, PTA13, PTBO and PTB1 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.

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.

Measured at Vpp = 3.6 V

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

n

P

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
trPor 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
— 95 115 ys

Table continues on the next page...
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General
Table 9. Power consumption operating behaviors (continued)
Symbol Description Temp. Typ. Max Unit Note
Ibb_viLPRCO Very low power run mode current in — 145 198 MA 4
compute operation - 4 MHz core / 0.8 MHz
flash / bus clock disabled, code executing
from flash, at 3.0 V
Ipp_vLPR Very low power run mode current - 4 MHz — 165 217 A 4
core / 0.8 MHz bus and flash, all peripheral
clocks disabled, code executing from flash,
at3.0Vv
Ipp_vLPR Very low power run mode current - 4 MHz — 185 237 A 3,4
core / 0.8 MHz bus and flash, all peripheral
clocks enabled, code executing from flash,
at3.0Vv
Ipp_viPw Very low power wait mode current - core — 86 141 HA 4
disabled / 4 MHz system / 0.8 MHz bus /
flash disabled (flash doze enabled), all
peripheral clocks disabled, at 3.0 V
Ipp_sTop Stop mode current at 3.0 V at25°C 230 268 pA —
at 50 °C 238 301 pA
at70°C 259 307 HA
at 85 °C 290 352 pA
at 105 °C 341 437 A
Ipp_viPs Very-low-power stop mode current at 3.0 V at 25 °C 2.3 4.28 HA —
at 50 °C 4.75 8.29 pA
at70°C 10.1 17.63 pA
at 85 °C 20.23 33.55 pA
at 105 °C 40.54 64.75 A
Ipp_viLss Very low-leakage stop mode 3 current at at25°C 1.12 1.33 A —
8oV at 50 °C 159 212 | uA
at70°C 2.81 3.57 pA
at 85 °C 5.26 6.45 HA
at 105 °C 10.82 13.59 pA
Ipp_viLs1 Very low-leakage stop mode 1 current at at25°C 0.58 0.69 A —
3oV at 50 °C 0.9 1.04 uA
at 70 °C 1.68 2.02 pA
at 85 °C 3.51 4.05 pA
at 105 °C 7.89 9.42 pA
Ipb_viLso Very low-leakage stop mode 0 current at25°C 0.3 0.4 MA —
(SMC_STOPCTRL[PORPQ] =0) at 3.0 V at 50 °C 0.62 0.75 LA
at 70 °C 1.38 1.71 pA
at 85 °C 3.16 3.71 MA
at 105 °C 7.44 8.98 pA
Table continues on the next page...
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Table 10.

General

Low power mode peripheral adders — typical value (continued)

Symbol

Description

Temperature (°C)

25

50

70

85

105

Unit

clock signal. No load is OSCERCLK
placed on the I/O generating (4 MHz
the clock signal. Includes external
selected clock source and I/0O crystal)
switching currents.

235

256

265

274

280

287

Iea

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

45

45

45

45

45

45

A

labc

ADC peripheral adder combining the
measured values at Vpp and Vppp 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

2.2.5.1 Diagram: Typical IDD_RUN operating behavior

The following data was measured under these conditions:

MCG in FBE for run mode, and BLPE for VLPR mode
No GPIOs toggled
Code execution from flash with cache enabled

For the ALLOFF curve, all peripheral clocks are disabled except FTFA

Kinetis KL02 32 KB Flash, Rev4 08/2014.
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General
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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 for 32-pin QFN

package
Symbol | Description Frequency Typ. Unit Notes
band
(MHz)
VRE1 Radiated emissions voltage, band 1 0.15-50 7 dBuVv 1,2
VgE2 Radiated emissions voltage, band 2 50-150 6 dBuV
VRE3 Radiated emissions voltage, band 3 150-500 4 dBpV
VRes Radiated emissions voltage, band 4 500-1000 4 dBuVv
Vee_ iec | IEC level 0.15-1000 N — 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

Kinetis KL0O2 32 KB Flash, Rev4 08/2014.
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Table 13. Device clock specifications (continued)

General

Symbol Description Min. Max. Unit
fietmr_ercLk |LPTMR external reference clock — 16 MHz
frem TPM asynchronous clock — 8 MHz
fuaRTo UARTO asynchronous clock — 8 MHz

1. The frequency limitations in VLPR and VLPS modes here override any frequency specification listed in the timing
specification for any other module. These same frequency limits apply to VLPS, whether VLPS was entered from RUN

or from VLPR.

2. The LPTMR can be clocked at this speed in VLPR or VLPS only when the source is an external pin.

2.3.2 General switching specifications

These general-purpose specifications apply to all signals configured for GPIO and

UART signals.
Table 14. General switching specifications
Description Min. Max. Unit Notes
GPIO pin interrupt pulse width (digital glitch filter disabled) 1.5 — Bus clock 1
— Synchronous path cycles
External RESET and NMI pin interrupt pulse width — 100 — ns 2
Asynchronous path
GPIO pin interrupt pulse width — Asynchronous path 16 — ns
Port rise and fall time — 36 ns
1. The greater synchronous and asynchronous timing must be met.
2. This is the shortest pulse that is guaranteed to be recognized.
3. 75 pF load
2.4 Thermal specifications
2.4.1 Thermal operating requirements
Table 15. Thermal operating requirements
Symbol Description Min Max. Unit
Ty Die junction temperature -40 125 °C
Ta Ambient temperature -40 105 °C

Kinetis KL0O2 32 KB Flash, Rev4 08/2014.
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Peripheral operating requirements and behaviors

Table 19. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Series resistor — low-frequency, high-gain — 200 — kQ
mode (HGO=1)
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)

1. Vpp=3.3V, Temperature =25 °C

2. See crystal or resonator manufacturer's recommendation

3. Cy,Cy can be provided by using either the integrated capacitors or by using external components.

4. 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 20. 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)
tac_extar | INput clock duty cycle (external clock mode) 40 50 60 %
test Crystal startup time — 32 kHz low-frequency, — — ms 1,2

low-power mode (HGO=0)

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

1. Proper PC board layout procedures must be followed to achieve specifications.
2. 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.

22 Kinetis KL0O2 32 KB Flash, Rev4 08/2014.
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Peripheral operating requirements and behaviors

3.4.1.4 Reliability specifications
Table 24. NVM reliability specifications

Symbol | Description | Min. | Typ.! | Max. Unit Notes
Program Flash
thvmretptok | Data retention after up to 10 K cycles 5 50 — years —
tmretp1k | Data retention after up to 1 K cycles 20 100 — years —
Nrvmeyep | 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.

3.6 Analog

3.6.1 ADC electrical specifications

All ADC channels meet the 12-bit single-ended accuracy specifications.

3.6.1.1 12-bit ADC operating conditions
Table 25. 12-bit ADC operating conditions

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vppa Supply voltage | Absolute 1.71 — 3.6 \Y —
AVppa Supply voltage Delta to Vpp (Vpbp — Vppa) -100 0 +100 mV 2
AVgsa |Ground voltage |Delta to Vgg (Vss— Vssa) -100 0 +100 mV 2
VREFH ADC reference 1.13 VDDA VDDA \ 3
voltage high
VREFL ADC reference VSSA VSSA VSSA \Y 3
voltage low
Vapin  |Input voltage VRerL — VREFH \Y —
Capin  |Input e 8-bit / 10-bit / 12-bit — 4 5 pF —
capacitance modes
Rapin Input series — 2 5 kQ —
resistance

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

Table 25. 12-bit ADC operating conditions (continued)

Symbol | Description Conditions Min. Typ.! Max. Unit Notes

Ras Analog source 12-bit modes 4
resistance
(external) fADCK <4 MHz — — 5 kQ

faock  |ADC conversion |< 12-bit mode 1.0 — 18.0 MHz 5
clock frequency

Crate ADC conversion |< 12-bit modes 6
rate No ADC hardware averaging | 20.000 — 818.330 | 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. For packages without dedicated VREFH and VREFL pins, Vrggy is internally tied to Vppa, and VgggL is internally tied
to VSSA-

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.

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.

o

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT ZADIN
Mows | T 7 SIMPLIFIED
Zas | leakage ! CHANNEL SELECT
< _| |ldue:o % | : _ _CBCEIT_ _ ADC SAR
Ras et RADIN | ENGINE
protection | |
ANA—— : o T : | '\N\’_O/O_'_"_D
l | VADIN : I | | :
— | I I
Vas o | | 5oy |
—>
I | | | | |
= = | = I = = | | I
< - b= === = - | RADIN !
IX} , o—Le
INPUT PIN ' !
| RaDIN I
@ I o—¢
INPUT PIN | |
| RADIN |
X o org
INPUTPN T T 77 —— CapiN
I
Figure 7. ADC input impedance equivalency diagram
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Peripheral operating requirements and behaviors

3.6.1.2 12-bit ADC electrical characteristics

Table 26. 12-bit ADC characteristics (VRerH = Vopas VRerL = Vssa)

Symbol | Description Conditions' Min. Typ.2 Max. Unit Notes
Ippa_apc | Supply current 0.215 — 1.7 mA 3
ADC e ADLPC =1, ADHSC = 1.2 24 3.9 MHz tapack =
asynchronous 0 2.4 4.0 6.1 MHz | faDack
* fDLPC =1, ADHSC = 3.0 5.2 7.3 MHz
fADACK « ADLPC = 0, ADHSC = 4.4 6.2 9.5 MHz
0
e ADLPC =0, ADHSC =
1
Sample Time See Reference Manual chapter for sample times
TUE Total unadjusted ¢ 12-bit modes — +4 +6.8 LsSB* 5
error * <12-bit modes — +1.4 +2.1
DNL Differential non- ¢ 12-bit modes — +0.7 -1.1to LsB* 5
linearity +1.9
* <12-bit modes — +0.2 031005
INL Integral non- ¢ 12-bit modes — +1.0 -2.7to LsB* 5
linearity +1.9
¢ <12-bit modes — +0.5 07to
+0.5
Ers Full-scale error e 12-bit modes — —4 -5.4 LSB* VADIN =
5
* <12-bit modes — -1.4 -1.8 Vooa
Eq Quantization * 12-bit modes — — +0.5 LsB*
error
EiL 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 1.55 1.62 1.69 mV/°C 6
slope range of the device
Vtempes | Temp sensor 25 °C 706 716 726 mV 6
voltage

1. All accuracy numbers assume the ADC is calibrated with Vrgrn = Vppa
2. 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.
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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
toHs 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 LSB?
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_DACCRI[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 = V(gference/64
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Figure 9. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 0)
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Peripheral operating requirements and behaviors
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Figure 10. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 1)
3.7 Timers

See General switching specifications.

3.8 Communication interfaces

3.8.1 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.

Kinetis KL02 32 KB Flash, Rev4 08/2014. 29
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Peripheral operating requirements and behaviors

Table 28. SPI master mode timing on slew rate disabled pads

Num. Symbol | Description Min. Max. Unit Note
1 fop Frequency of operation foeriph/2048 | fperipn/2 Hz 1
2 tspsck | SPSCK period 2 X tperiph 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) 20 — ns —
7 th Data hold time (inputs) 0 — ns —
8 ty Data valid (after SPSCK edge) — 12 ns —
9 tho Data hold time (outputs) 0 — ns —
10 tr Rise time input — toeriph — 25 ns —
e Fall time input
11 tro Rise time output — 25 ns —
tro Fall time output
1. For SPIO, fperiph is the bus clock (fgys).
2. toeriph = 1/fperiph
Table 29. 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 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) 96 — ns —
7 o Data hold time (inputs) 0 — ns —
8 ty Data valid (after SPSCK edge) — 52 ns —
9 tho Data hold time (outputs) 0 — ns —
10 tRi Rise time input — toeriph — 25 ns —
tel Fall time input
11 tro Rise time output — 36 ns —
tro Fall time output

1. For SPIO, fperiph is the bus clock (fgys).
2. tperiph = 1/fperiph

30
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Peripheral operating requirements and behaviors
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Figure 12. SPI master mode timing (CPHA = 1)

Table 30. SPI slave mode timing on slew rate disabled pads

Num. Symbol | Description Min. Max. Unit Note
fop Frequency of operation 0 foeripn/4 Hz 1
tspsck | SPSCK period 4 X tperiph — ns 2
tLead Enable lead time 1 — tperiph —

Table continues on the next page...
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Pinout

2| 24 | 16 Pin Name Default ALTO ALTH ALT2 ALT3

QFN | QFN | QFN

0| 22 | 14 | PTAU SWD_CLK ADCO_SE12/ PTAY/ TPM1_CHO SWD_CLK
[RQ_0 CMPO_IN2 [RQ_0

3| 23| 15 | PTAY/ RESET_b PTA1/ TPM_CLKINO RESET_b
[RQ_1/ IRQ_1/
LPTMRO_ALTH LPTMRO_ALTA

2| 24| 16 | PTA SWD_DIO PTA2 CMPO_OUT SWD_DIO

5.2 KLO2 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, see KLO2 signal multiplexing and pin assignments.
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Figure 16. KL02 32-pin QFN pinout diagram
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Part identification

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 33. Part number fields descriptions

Field Description Values

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

KL## Kinetis family e KLO2

A Key attribute e Z = Cortex-MO+

FFF Program flash memory size * 8=8KB
* 16 =16 KB
* 32=32KB

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

T Temperature range (°C) e V=-401t0 105

PP Package identifier e FG =16 QFN (3 mm x 3 mm)
* FK =24 QFN (4 mm x 4 mm)
e FM =32 QFN (5 mm x 5 mm)

CC Maximum CPU frequency (MHz) e 4=48 MHz

N Packaging type * R =Tape and reel
e (Blank) = Trays

7.4 Example
This is an example part number:

MKLO02Z8VFG4
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Small package marking

8 Small package marking
In order to save space, small package devices use special marking on the chip.
Q FS FF (TP)

Table 34. Small package marking

Field Description Values
Q Qualification status e M=M
e P=P
FS Kinetis family and CPU frequency e (0)2T = KL02, 48 MHz of CPU
FF Program flash memory size * 3=8KB
e 4=16 KB
* 5=32KB
TP Temperature range (°C) and package e V=-40to 105, 24 or 32 QFN
* blank =-40to 105, 16 QFN

For example:
M2T4 = MKL02Z16VFG4
MO02T4V = MKL02Z16VFK4

9 Terminology and guidelines

9.1 Definition: Operating requirement

An operating requirement is a specified value or range of values for a technical
characteristic that you must guarantee during operation to avoid incorrect operation
and possibly decreasing the useful life of the chip.

9.1.1 Example

This is an example of an operating requirement:

Symbol Description Min. Max. Unit
Vpp 1.0 V core supply 0.9 1.1 \
voltage
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Terminology and guidelines

9.2 Definition: Operating behavior

Unless otherwise specified, an operating behavior is a specified value or range of
values for a technical characteristic that are guaranteed during operation if you meet the
operating requirements and any other specified conditions.

9.2.1 Example

This is an example of an operating behavior:

Symbol Description Min. Max. Unit

—_

lwp Digital I/O weak pullup/
pulldown current

0 130 A

9.3 Definition: Attribute

An attribute is a specified value or range of values for a technical characteristic that are
guaranteed, regardless of whether you meet the operating requirements.

9.3.1 Example

This is an example of an attribute:

Symbol Description Min. Max. Unit

CIN_D Input capacitance: — 7 pF
digital pins

9.4 Definition: Rating

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.
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9.4.1

Example

This is an example of an operating rating:

Terminology and guidelines

Symbol

Description

Min.

Max.

Unit

Vb

1.0 V core supply

voltage

1.2

9.5 Result of exceeding a rating

40

30 I
: /
: /
0 J

Failures in time (ppm)

l— Operating rating

Measured characteristic

9.6

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

Relationship between ratings and operating requirements

A o+
o e ¢ @
a@(\g\ \)\‘e \)\(B Q(\g\
=y " =) o
(o™ @™ @ Ca
(e)
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)
) D
\6\\(\\ \6\"*
69 69
O O
S S
ve® we©
Fatal range Handling range Fatal range
Expected permanent failure No permanent failure Expected permanent failure
-0 o0
Handling (power off)
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9.9 Typical value conditions

X m > ¢

Revision history

150 °C

105 °C

25°C

—40°C

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

specified):
Table 35. Typical value conditions
Symbol Description Value Unit
Ta Ambient temperature 25 °C
Vpp 3.3 V supply voltage 3.3 \Y,
10 Revision history
The following table provides a revision history for this document.
Table 36. Revision history
Rev. No. Date Substantial Changes
2 05/2013 Public release.
2.1 07/2013 Removed the specification on OSCERCLK (4 MHz external crystal)
because KL02 does not support it.
3 3/2014 ¢ Updated the front page and restructured the chapters

Table continues on the next page...
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