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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 \'
Ip Instantaneous maximum current single pin limit (applies to -25 25 mA

all port pins)
Vppa Analog supply voltage Vpp—0.3 Vpp + 0.3 \'
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.
L >‘< High
Vi ow ZZL

Input Signal Midpoint1

v
Fall Time —> F— E—— Rise Time

The midpointis Vi + (Viu - Vi) / 2
Figure 2. Input signal measurement reference

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

* C; =30 pF loads

* Slew rate disabled

* Normal drive strength

2.2 Nonswitching electrical specifications

6 Kinetis KLO3 32 KB Flash, Rev4 08/2014.
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General
Table 8. Power mode transition operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Note
e VLLS3 » RUN o
— 93 104 us
e VLPS -~ RUN o
— 7.5 8 ps
e STOP ~ RUN o
— 7.5 8 ys
1. Normal boot (FTFA_FOPT[LPBOOT]=11).
2.2.5 Power consumption operating behaviors
Table 9. KL03 QFN packages power consumption operating behaviors
Symbol | Description Min. Typ. Max.! Unit Notes
lopa Analog supply current — — See note mA 2
Iob_runco |Running CoreMark in flash in compute operation 3
mode—48M HIRC mode, 48 MHz core / 24 MHz
flash, Vpp=3.0V
* at25°C — 5.49 5.71 mA
e at105°C — 5.62 5.84
Iob_runco |Running While(1) loop in flash in compute 3
operation mode—48M HIRC mode, 48 MHz
core / 24 MHz flash, Vpp = 3.0 V
* at25°C — 5.16 5.37 mA
e at105°C — 5.27 5.48
Ipb_run | Run mode current—48M HIRC mode, running 3
CoreMark in Flash all peripheral clock disable
48 MHz core/24 MHz flash, Vpp =3.0V
* at25°C — 6.03 6.27 mA
e at105°C — 6.16 6.41
Ipb_run | Run mode current—48M HIRC mode, running 3
CoreMark in flash all peripheral clock disable,
24 MHz core/12 MHz flash, Vpp =3.0 V
. at25°C — 3.71 3.86 mA
. at105°C — 3.81 3.96
Ippb_run | Run mode current—48M HIRC mode, running 3
CoreMark in Flash all peripheral clock disable
12 MHz core/6 MHz flash, Vpp = 3.0 V
* at25°C — 2.47 2.57 mA
* at105°C — 2.58 2.68
Table continues on the next page...
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General

Table 9. KLO03 QFN packages power consumption operating behaviors (continued)

Symbol

Description

Min.

Typ.

Max.!

Unit

Notes

Ipp_RUN

Run mode current—48M HIRC mode, running
CoreMark in Flash all peripheral clock enable 48
MHz core/24 MHz flash, Vpp = 3.0 V

* at25°C

e at105°C

6.43
6.56

6.69
6.82

mA

3

Ipp_RUN

Run mode current—48M HIRC mode, running

While(1) loop in flash all peripheral clock

disable, 48 MHz core/24 MHz flash, Vpp = 3.0 V
* at25°C

e at105°C

5.71
5.82

5.94
6.05

mA

Ipp_RUN

Run mode current—48M HIRC mode, running

While(1) loop in Flash all peripheral clock

disable, 24 MHz core/12 MHz flash, Vpp = 3.0 V
* at25°C

e at105°C

3.3
3.4

3.43
3.54

mA

Ipp_RUN

Run mode current—48M HIRC mode, Running

While(1) loop in Flash all peripheral clock

disable, 12 MHz core/6 MHz flash, Vpp = 3.0 V
e at25°C

e at105°C

2.28
2.38

2.37
2.48

mA

Ipp_RUN

Run mode current—48M HIRC mode, Running

While(1) loop in Flash all peripheral clock

enable, 48 MHz core/24 MHz flash, Vpp = 3.0 V
* at25°C

e at105°C

6.1
6.22

6.34
6.47

mA

Ipp_RUN

Run mode current—48M HIRC mode, running

While(1) loop in SRAM all peripheral clock

disable, 48 MHz core/24 MHz flash, Vpp =3.0 V
e at25°C

e at105°C

3.14
3.27

3.23
3.36

mA

Ipp_RUN

Run mode current—48M HIRC mode, running

While(1) loop in SRAM all peripheral clock

enable, 48 MHz core/24 MHz flash, Vpp = 3.0V
e at25°C

e at105°C

3.54
3.67

3.63
3.76

mA

Ipb_vLPRCO

Very-low-power run While(1) loop in flash in
compute operation mode— 2 MHz LIRC mode,
2 MHz core/0.5 MHz flash, Vpp =3.0 V

e at25°C

500

750

HA

Ipp_vLPRCO

Very-low-power-run While(1) loop in SRAM in
compute operation mode— 8 MHz LIRC mode,
4 MHz core / 1 MHz flash, Vpp =3.0 V

e at25°C

188

217

UA

Table continues on the next page...
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Table 9. KL03 QFN packages power consumption operating behaviors (continued)

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

Ipb_viprco | Very-low-power run While(1) loop in SRAM in —
compute operation mode:—2 MHz LIRC mode,
2 MHz core / 0.5 MHz flash, Vpp = 3.0 V

* at25°C — 82 123 pA

Ibb vipr | Very-low-power run mode current— 2 MHz —
- LIRC mode, While(1) loop in flash all peripheral
clock disable, 2 MHz core / 0.5 MHz flash, Vpp
=3.0V — 503 754 pA

* at25°C

Iop_vipr |Very-low-power run mode current— 2 MHz —
LIRC mode, While(1) loop in flash all peripheral
clock disable, 125 kHz core / 31.25 kHz flash,
Vpp=3.0V — 60 20 MA
e at25°C

Ipb_vipr |Very-low-power run mode current— 2 MHz —
LIRC mode, While(1) loop in flash all peripheral
clock enable, 2 MHz core / 0.5 MHz flash, Vpp =
3.0V — 516 774 pA
e at25°C

Ipp_vipr |Very-low-power run mode current— 8 MHz —
LIRC mode, While(1) loop in SRAM in all
peripheral clock disable, 4 MHz core / 1 MHz
flash, Vpp =3.0 V — 209 350 pA
e at25°C

Ipp_vipr |Very-low-power run mode current— 8 MHz —
LIRC mode, While(1) loop in SRAM all
peripheral clock enable, 4 MHz core / 1 MHz
flash, Vpp =3.0V — 229 370 MA
e at25°C

Iop_vipr |Very-low-power run mode current—2 MHz LIRC —
mode, While(1) loop in SRAM in all peripheral
clock disable, 2 MHz core / 0.5 MHz flash, Vpp
=3.0V — 93 140 pA
e at25°C

Iop_vipr |Very-low-power run mode current—2 MHz LIRC —
mode, While(1) loop in SRAM all peripheral
clock disable, 125 kHz core / 31.25 kHz flash,
Vpp=3.0V — 31 81 pA
e at25°C

Iop_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 =
3.0V — 103 154 pA
* at25°C

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 — 1.4 1.94 mA

Table continues on the next page...
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General

Table 9. KLO03 QFN packages power consumption operating behaviors (continued)

Symbol | Description Min. Typ. Max.! Unit Notes
Ipp_viLso |Very-low-leakage stop mode O current all 4
peripheral disabled (SMC_STOPCTRL[PORPOQ]
) 1).ata(t32\/5 °C and below o 7 350
. at50°C — 255 465.70 nA
. at 85°C — 1640 1994
. 21105 °C — 4080 4956

1. The maximum values represent characterized results equivalent to the mean plus three times the standard deviation
(mean + 3 sigma).
2. The analog supply current is the sum of the active or disabled current for each of the analog modules on the device.
See each module's specification for its supply current.
3. MCG_Lite configured for HIRC mode. CoreMark benchmark compiled using IAR 7.10 with optimization level high,
optimized for balanced.
4. No brownout

Table 10. KL03 WLCSP package power consumption operating behaviors

Symbol | Description Min. Typ. Max.! Unit Notes
lopa Analog supply current — — See note mA 2
Ipp_runco | Running CoreMark in flash in compute 3
operation mode—48M HIRC mode, 48 MHz
core / 24 MHz flash, Vpp =3.0 V
e at25°C — 5.49 5.71 mA
* at85°C — 5.59 5.81
Iop_runco | Running While(1) loop in flash in compute 3
operation mode—48M HIRC mode, 48 MHz
core / 24 MHz flash, Vpp =3.0 V
e at25°C — 5.16 5.37 mA
e at85°C — 5.24 5.45
Ipp_gun | Run mode current—48M HIRC mode, running 3
CoreMark in Flash all peripheral clock disable
48 MHz core/24 MHz flash, Vpp =3.0V
e at25°C — 6.03 6.27 mA
e at85°C — 6.13 6.38
Ipp_gun | Run mode current—48M HIRC mode, running 3
CoreMark in flash all peripheral clock disable,
24 MHz core/12 MHz flash, Vpp =3.0 V
. at25°C — 3.71 3.86 mA
. at85°C — 3.78 3.93
Ipp_run | Run mode current—48M HIRC mode, running 3
CoreMark in Flash all peripheral clock disable
12 MHz core/6 MHz flash, Vpp = 3.0 V
— 2.47 2.57 mA
Table continues on the next page...
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General

Table 10. KL03 WLCSP package power consumption operating behaviors (continued)

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

Ipb_viLpRrco | Very-low-power run While(1) loop in flash in
compute operation mode— 2 MHz LIRC mode, —
2 MHz core/0.5 MHz flash, Vpp =3.0 V

* at25°C — 500 750 pA

Ibb_viLpRrco | Very-low-power-run While(1) loop in SRAM in —
compute operation mode— 8 MHz LIRC mode,
4 MHz core / 1 MHz flash, Vpp =3.0V

* at25°C — 188 217 pA

Ibb_viLprco | Very-low-power run While(1) loop in SRAM in —
compute operation mode:—2 MHz LIRC mode,
2 MHz core / 0.5 MHz flash, Vpp =3.0 V

* at25°C — 82 123 uA

Ibp_vipr | Very-low-power run mode current— 2 MHz —
LIRC mode, While(1) loop in flash all peripheral
clock disable, 2 MHz core / 0.5 MHz flash, Vpp
=3.0V — 503 754 A

e at25°C

Ibp_vipr | Very-low-power run mode current— 2 MHz —
LIRC mode, While(1) loop in flash all peripheral
clock disable, 125 kHz core / 31.25 kHz flash,
Vpp=3.0V — 60 90 A
e at25°C

Iop vipr | Very-low-power run mode current— 2 MHz —
- LIRC mode, While(1) loop in flash all peripheral
clock enable, 2 MHz core / 0.5 MHz flash, Vpp
=30V — 516 774 A
* at25°C

Ibp_vipr | Very-low-power run mode current— 8 MHz —
LIRC mode, While(1) loop in SRAM in all
peripheral clock disable, 4 MHz core / 1 MHz
flash, Vpp =3.0 V — 209 350 pA
* at25°C

Ibp_vipr | Very-low-power run mode current— 8 MHz —
LIRC mode, While(1) loop in SRAM all
peripheral clock enable, 4 MHz core / 1 MHz
flash, Vpp =3.0V — 229 370 A
e at25°C

Ibp_vipr | Very-low-power run mode current—2 MHz —
LIRC mode, While(1) loop in SRAM in all
peripheral clock disable, 2 MHz core / 0.5 MHz
flash, Vpp =3.0 V — 93 140 A
e at25°C

Ibb_vipr | Very-low-power run mode current—2 MHz —
LIRC mode, While(1) loop in SRAM all
peripheral clock disable, 125 kHz core / 31.25
kHz flash, Vpp = 3.0 V — 31 81 A
e at25°C

Ibp_vipr | Very-low-power run mode current—2 MHz —
LIRC mode, While(1) loop in SRAM all

Table continues on the next page...
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General

1. The maximum values represent characterized results equivalent to the mean plus three times the standard deviation

(mean + 3 sigma).

2. The analog supply current is the sum of the active or disabled current for each of the analog modules on the device. See
each module's specification for its supply current.

3. MCG_Lite configured for HIRC mode. CoreMark benchmark compiled using IAR 7.10 with optimization level high,

optimized for balanced.

4. No brownout

Table 11. Low power mode peripheral adders — typical value

Symbol

Description

Temperature (°C)

25 50 70

85

105!

Unit

ILIRC8MHzZ

8 MHz internal reference clock (LIRC)
adder. Measured by entering STOP or
VLPS mode with 8 MHz LIRC enabled,
MCG_SC[FCRDIV]=000b,
MCG_MCILIRC_DIV2]=000b.

68

68 68 68

68

68

A

ILIRC2MHZ

2 MHz internal reference clock (LIRC)
adder. Measured by entering STOP
mode with the 2 MHz LIRC enabled,
MCG_SC[FCRDIV]=000b,
MCG_MCILIRC_DIV2]=000b.

27

27 27 27

27

27

A

|EREFSTEN32KHz

External 32 kHz crystal clock adder by
means of the OSCO_CR[EREFSTEN
and EREFSTEN] bits. Measured by
entering all modes with the crystal
enabled.

e VLLS1

e VLLS3

e VLPS

e STOP

340
340
340
340

410 460 470
410 460 490
420 480 570
420 480 570

480
530
610
610

600
600
850
850

nA

ILPTMR

LPTMR peripheral adder measured by
placing the device in VLLS1 mode with
LPTMR enabled using LPO.

30

30 30 85

100

200

nA

lcmp

CMP peripheral adder measured by
placing the device in VLLS1 mode with
CMP enabled using the 6-bit DAC and a
single external input for compare.
Includes 6-bit DAC power consumption.

15

15 15 15

15

15

HA

lrTc

RTC peripheral adder measured by
placing the device in VLLS1 mode with
external 32 kHz crystal enabled by
means of the RTC_CR[OSCE] bit and
the RTC ALARM set for 1 minute.
Includes ERCLK32K (32 kHz external
crystal) power consumption.

340

440 | 440 | 480

520

620

nA

luarT

UART peripheral adder measured by
placing the device in STOP or VLPS
mode with selected clock source waiting
for RX data at 115200 baud rate.

Table continues on the next page...
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General

3. IEC/SAE Level Maximums: N<12 dBpV, M<18 dBpV, L<24 dBpV, K<30 dBuV, | < 36 dBpV, H < 42 dBpV, G<48

dBpV.

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 13. Capacitance attributes

Symbol Description Min. Max. Unit

Cin Input capacitance — 7 pF
2.3 Switching specifications
2.3.1 Device clock specifications
Table 14. Device clock specifications
Symbol | Description | Min. Max. Unit
Normal run mode

fsys System and core clock — 48 MHz

feus Bus clock — 24 MHz

fELASH Flash clock — 24 MHz

fiermr |LPTMR clock — 24 MHz

VLPR and VLPS modes'

fsys System and core clock — 4 MHz

feus Bus clock — MHz

feLASH Flash clock — 1 MHz

fiermr |LPTMR clock? — 24 MHz

fERCLK External reference clock — 16 MHz

fLetMr_ERcLk |LPTMR external reference clock — 16 MHz

frem TPM asynchronous clock — 8 MHz

fuarTo UARTO asynchronous clock — 8 MHz

Kinetis KL0O3 32 KB Flash, Rev4 08/2014.

25
Freescale Semiconductor, Inc.


http://www.freescale.com

General

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 15. General switching specifications
Description Min. Max. Unit Notes
GPIO pin interrupt pulse width (digital glitch filter disabled) — 15 — 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. 75pF load
2.4 Thermal specifications
2.4.1 Thermal operating requirements
Table 16. Thermal operating requirements of WLCSP package
Symbol Description Min Max. Unit
Ty Die junction temperature -40 95 °C
Ta Ambient temperature —40 85 °C
Table 17. Thermal operating requirements of other packages
Symbol Description Min Max. Unit
Ty Die junction temperature -40 125 °C
Ta Ambient temperature —40 105 °C

26
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Peripheral operating requirements and behaviors

SWD_CLK / \ /,
i
SWD_DIO + { nputdatavaid  }——
¢ (U11) #
SWD_DIO i >'< Output data valid
§< (112) >
SWD_DIO );
< @ >
SWD_DIO <' Output data valid

Figure 7. Serial wire data timing

3.2 System modules

There are no specifications necessary for the device's system modules.

3.3 Clock modules

3.3.1 MCG-Lite specifications
Table 20. HIRC48M specification

Symbol | Description Min. Typ. Max. Unit Notes
Vpp Supply voltage 1.71 — 3.6 \ —
Ibpasm Supply current — 400 500 A —
fircagm Internal reference frequency — 48 — MHz —
Afircasm_ol v [total deviation of IRC48M frequency at low voltage —

(VDD=1.71V-1.89V) over temperature o
/°firc48m
— +0.5 +1.5

Table continues on the next page...
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1. Maximum time based on expectations at cycling end-of-life.

3.4.1.2 Flash timing specifications — commands
Table 25. Flash command timing specifications

Symbol | Description Min. Typ. Max. Unit Notes
ta1secik | Read 1s Section execution time (flash sector) — — 60 us 1
togmenk | Program Check execution time — — 45 us 1
trdrsre Read Resource execution time — — 30 us 1
tpgma Program Longword execution time — 65 145 us —
tersscr Erase Flash Sector execution time — 14 114 ms 2
trd1all Read 1s All Blocks execution time — — 0.5 ms —
trgonce | Read Once execution time — — 25 ps 1
togmonce | Program Once execution time — 65 — us —
tersall Erase All Blocks execution time — 61 500 ms 2
tviykey | Verify Backdoor Access Key execution time — — 30 ys 1

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 26. Flash high voltage current behaviors

Symbol Description Min. Typ. Max. Unit

Ibb_pem 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 27. NVM reliability specifications

Symbol | Description | Min. | Typ.! | Max. Unit Notes
Program Flash
thvmretptok | Data retention after up to 10 K cycles 5 50 — years —
tvmretp1k | 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.

32 Kinetis KLO3 32 KB Flash, Rev4 08/2014.
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Peripheral operating requirements and behaviors

3. For packages without dedicated VREFH and VREFL pins, Vrepy is internally tied to Vppa, and Vggg, 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.

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.

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT ZADIN
Toas |~ > SIMPLIFIED
ZAS | leakage | : CHANCNEESELECT
- IRCUIT
N [ Iidnl:)itto ' | - - - - _ ADC SAR
Ras | | protection I | Rapiv | ENGINE
W\/ \ 4 t /\/\/\/—O/O_H
| + | [ | | |
| VADIN | | | |
_ | | |
VAS Cas | | | | | |
! [ I |
[ ' [
= = | = I = = | | |
ST b - ? | RADIN '
|E T O—|—1
|
INPUT PIN | I
| RaDIN
X . i
INPUT PIN | I
| RADIN |
|E I o—o
INPUTPN @ — — - ——= _I_ CADIN

Figure 8. ADC input impedance equivalency diagram

3.6.1.2 12-bit ADC electrical characteristics

Table 29. 12-bit ADC characteristics (VREFH = Vppas VREFL = VSSA)

Symbol | Description Conditions’. Min. Typ.2 Max. Unit Notes
Ippa_apc | Supply current 0.215 — 1.7 mA 3
ADC * ADLPC =1, ADHSC =0 1.2 2.4 3.9 MHz | tapAck =
asynchronous * ADLPC = 1, ADHSC = 1 2.4 4.0 6.1 MHz | TADACK
f clock source
ADACK e ADLPC =0, ADHSC =0 3.0 5.2 7.3 MHz
+ ADLPC =0, ADHSC = 1 44 6.2 95 MHz

Sample Time See Reference Manual chapter for sample times

TUE |Total * 12-bit modes — +6 — LsB* 5
unadjusted error

¢ <12-bit modes — +3 +6

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

Table 31. Comparator and 6-bit DAC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit
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.

. 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_MUXCRI[MSEL]) and the comparator output settling to a stable level.

3. 1 LSB = Vigference/64

N —

0.08
0.06 \ /
— HYSTCTR
S 0.05 Setting
L
’é =—00
3 0.04 —=-01
° 10
o \\(_)‘\K\_A /1
o =11
= 003 MW
O I\.\\
0.02
0.01
0
0.1 0.4 0.7 1 1.3 1.6 1.9 2.2 25 2.8 3.1
Vin level (V)
Figure 10. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 0)
38 Kinetis KLO3 32 KB Flash, Rev4 08/2014.

Freescale Semiconductor, Inc.



Peripheral operating requirements and behaviors

Table 33. 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 V 1
Vstep Voltage reference trim step — 0.5 — mV 1
Vidrift Temperature drift (Vmax -Vmin across the full — — 50 mV 1
temperature range: 0 to 70°C)
Ac Aging coefficient — — 400 uVliyr —
lhg Bandgap only current — — 80 HA 1
lip Low-power buffer current — — 360 uA 1
Ihp High-power buffer current — — 1 mA 1
AV poap |Load regulation v 1,2
e current=+ 1.0 mA — 200 —
Tstup Buffer startup time — — 100 ps —
Vydrift Voltage drift (Vmax -Vmin across the full voltage — 2 — mV 1
range)

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

N —

Table 34. VREF limited-range operating requirements

Symbol | Description Min. Max. Unit Notes

Ta Temperature 0 50 °C —

Table 35. VREF limited-range operating behaviors

Symbol | Description Min. Max. Unit Notes

Vout Voltage reference output with factory trim 1.173 1.225 Vv —

3.7 Timers

See General switching specifications.

3.8 Communication interfaces
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Peripheral operating requirements and behaviors

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

Num. Symbol | Description Min. Max. Unit Note
5 twspsck | Clock (SPSCK) high or low time toeriph —30 | 1024 x ns —
tperiph

6 tsu Data setup time (inputs) 96 — ns —

7 th 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 —
tr Fall time input

11 tro Rise time output — 36 ns —
tro Fall time output

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

ss!
(OUTPUT) \
\ \
~(Dr——A— - (<1
SPSCK < : jm— N
(CPOL=0) /R /
(OUTPUT) 7 N . F N
SPSCK S — . =~ _>_ 4_@
(CPOL=1) \ \ N \
(OUTPUT) N S
MISO
INPUT) | MSB IN2 BITG... 1\,\’:> LSB IN
MOSI 5 \ ®
(OUTPUT) >< MSB OUT BITG. .. ,1\ >< LSB OUT 7><

1. If configured as an output.
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

Figure 12. SPI master mode timing (CPHA = 0)
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Dimensions

2. The maximum SCL Clock Frequency in Fast mode with maximum bus loading can only achieved when using the High
drive pins (see Voltage and current operating behaviors) or when using the Normal drive pins and VDD = 2.7 V

3. The master mode I°C deasserts ACK of an address byte simultaneously with the falling edge of SCL. If no slaves

acknowledge this address byte, then a negative hold time can result, depending on the edge rates of the SDA and SCL

lines.

The maximum tHD; DAT must be met only if the device does not stretch the LOW period (tLOW) of the SCL signal.

Input signal Slew = 10 ns and Output Load = 50 pF

Set-up time in slave-transmitter mode is 1 IPBus clock period, if the TX FIFO is empty.

A Fast mode I2C bus device can be used in a Standard mode 12C bus system, but the requirement tgy. pat = 250 ns

must then be met. This is automatically the case if the device does not stretch the LOW period of the SCL signal. If such

a device does stretch the LOW period of the SCL signal, then it must output the next data bit to the SDA line tmax + tsu:

pat = 1000 + 250 = 1250 ns (according to the Standard mode I12C bus specification) before the SCL line is released.

8. Cy, = total capacitance of the one bus line in pF.

|

tsu; pam-| (<t

No oM

-< > - tSU;STA >
thp; DAT thigH 'SR

Figure 16. Timing definition for fast and standard mode devices on the I12C bus

3.8.3 UART

See General switching specifications.

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
16-pin QFN 98ASA00525D
24-pin QFN 98ASA00602D
20-pin WLCSP 98ASA00676D
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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):

Part identification

Table 41. Part number fields descriptions

Field Description Values

Q Qualification status M = Fully qualified, general market flow(full
reels for WLCSP)
P = Prequalification
K = Fully qualified, general market flow, 100
pieces reels (WLCSP only)

KL## Kinetis family KLO3

A Key attribute Z = Cortex-MO+

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

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

T Temperature range (°C) V =-4010 105
C=-40t085

PP Package identifier FG =16 QFN (3 mm x 3 mm)
AF =20 WLCSP (1.99 mm x 1.61 mm)
FK =24 QFN (4 mm x 4 mm)

CcC Maximum CPU frequency (MHz) 4 =48 MHz

N Packaging type R = Tape and reel

(Blank) = Trays

7.4 Example

This is an example part number:

MKLO03Z32VFK4

Kinetis KL0O3 32 KB Flash, Rev4 08/2014.
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Terminology and guidelines

* During normal operation, don’t exceed any of the chip’s operating requirements.

* If you must exceed an operating requirement at times other than during normal
operation (for example, during power sequencing), limit the duration as much as
possible.

8.8 Definition: Typical value

A typical value is a specified value for a technical characteristic that:
 Lies within the range of values specified by the operating behavior
* Given the typical manufacturing process, is representative of that characteristic
during operation when you meet the typical-value conditions or other specified
conditions

Typical values are provided as design guidelines and are neither tested nor guaranteed.

8.8.1 Example 1

This is an example of an operating behavior that includes a typical value:

Symbol Description Min. Typ. Max. Unit

lwp Digital /0 weak 10 70 130 A
pullup/pulldown
current

8.8.2 Example 2

This is an example of a chart that shows typical values for various voltage and
temperature conditions:
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8.9 Typical value conditions

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

specified):
Table 42. Typical value conditions
Symbol Description Value Unit
Ta Ambient temperature 25 °C
Vpp 3.3 V supply voltage 3.3 Vv

9 Revision history

The following table provides a revision history for this document.

Table 43. Revision history

Rev. No. Date Substantial Changes
3.1 07/2014 Initial public release.
4 08/2014 Changed pinout signal names ADC0_SE5, ADC0_SES6, and ADC0O_SE12

to ADCO_SES8, ADCO_SE9 and ADCO_SE15 respectively.
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