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vruering parts

1 Ordering parts

1.1 Determining valid orderable parts

Valid orderable part numbers are provided on the web. To determine the orderable part
numbers for this device, go to freescale.com and perform a part number search for the
following device numbers: PK20 and MK?20 .

2 Part identification

2.1 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.

2.2 Format
Part numbers for this device have the following format:

QK# AMFFFRTPPCCN

2.3 Fields

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

Field Description Values

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

K## Kinetis family * K20

A Key attribute * D = Cortex-M4 w/ DSP
e F = Cortex-M4 w/ DSP and FPU

M Flash memory type * N = Program flash only
¢ X = Program flash and FlexMemory

Table continues on the next page...
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Terminology and guidelines

Field Description Values

32 =32 KB
64 = 64 KB
128 = 128 KB
256 = 256 KB
512 =512 KB
1MO =1 MB
2M0 =2 MB

R Silicon revision e 7 = Initial

e (Blank) = Main

¢ A = Revision after main
T Temperature range (°C) e V=-40to 105

e C=-401085
« (Blank) =0 to 70

FFF Program flash memory size

PP Package identifier * FM =32 QFN (5 mm x 5 mm)
e FT =48 QFN (7 mm x 7 mm)
e LF =48 LQFP (7 mm x 7 mm)
* LH =64 LQFP (10 mm x 10 mm)
e MP =64 MAPBGA (5 mm x 5 mm)
e LK =80 LQFP (12 mm x 12 mm)
e LL =100 LQFP (14 mm x 14 mm)
e MC =121 MAPBGA (8 mm x 8 mm)
* AB =120 WLCSP (5.29 mm x 5.28 mm)
e LQ =144 LQFP (20 mm x 20 mm)
e MD = 144 MAPBGA (13 mm x 13 mm)
* MJ =256 MAPBGA (17 mm x 17 mm)
CC Maximum CPU frequency (MHz) e 5=50MHz
e 7=72MHz
* 10 =100 MHz
e 12=120 MHz
* 15 =150 MHz
N Packaging type * R =Tape and reel

2.4 Example
This is an example part number:

MK20DN512ZVMD10

3 Terminology and guidelines

3.1 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.

K20 Data Sheet Data Sheet, Rev. 7, 02/2013.
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3.4 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.

3.4.1 Example

This is an example of an operating rating:

Symbol

Description

Min.

Max.

Unit

Vpp 1.0 V core supply
voltage

1.2

3.5 Result of exceeding a rating

40

30

I

20

/

Failures in time (ppm)

10

/

J

The likelihood of permanent chip failure increases rapidly as

soon as a characteristic begins to exceed one of its operating ratings.

; Operating rating

Measured characteristic

K20 Data Sheet Data Sheet, Rev. 7, 02/2013.
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4 Ratings

4.1 Thermal handling ratings

Symbol | Description Min. Max. Unit Notes
Tsta Storage temperature -55 150 °C 1
Tspr Solder temperature, lead-free — 260 °C 2

Solder temperature, leaded — 245

1. 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.

4.2 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.

4.3 ESD handling ratings

Symbol | Description Min. Max. Unit Notes
Vusm Electrostatic discharge voltage, human body model -2000 +2000 \ 1
Veom Electrostatic discharge voltage, charged-device model -500 +500 Vv

AT Latch-up current at ambient temperature of 105°C -100 +100 mA

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.

4.4 Voltage and current operating ratings

K20 Data Sheet Data Sheet, Rev. 7, 02/2013.
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5.2 Nonswitching electrical specifications

5.2.1 Voltage and current operating requirements
Table 1. Voltage and current operating requirements

Symbol | Description Min. Max. Unit Notes
Vpp Supply voltage 1.71 3.6 Vv
Vppa Analog supply voltage 1.71 3.6 Vv
Vpp — Vppa | Vpp-to-Vppa differential voltage -0.1 0.1 \Y
Vgs — Vssa |Vss-t0-Vssa differential voltage -0.1 0.1 \
VgaT RTC battery supply voltage 1.71 3.6 \'%
ViH Input high voltage
* 27V<Vpps36V 0.7 x Vpp — Vv
¢ 1.7V=sVpp=s27V 0.75 x Vpp — Vv
Vi Input low voltage
e 27V<Vpp<36V — 0.35 x Vpp Vv
e 1.7V<sVpp=27V — 0.3 x Vpp \"
Vhys Input hysteresis 0.06 x Vpp — \'%
licoio Digital pin negative DC injection current — single pin 1
* Vi < Vgg-0.3V S - mA
licaio Analog?, EXTAL, and XTAL pin DC injection current — 3
single pin mA
* V)N < Vgs-0.3V (Negative current injection) -5 —
* VN > Vpp+0.3V (Positive current injection) — +5
liccont Contiguous pin DC injection current —regional limit,
includes sum of negative injection currents or sum of
positive injection currents of 16 contiguous pins
* Negative current injection 25 o mA
¢ Positive current injection o +25
Voppu Open drain pullup voltage level Vpp Vpp \'% 4
VReam Vpp Vvoltage required to retain RAM 1.2 — Vv
VeeveaT | VBaT voltage required to retain the VBAT register file VPOR_VBAT — \'%

1. All 5V tolerant digital I/O pins are internally clamped to Vgg through an ESD protection diode. There is no diode
connection to Vpp. If V| is less than Vpo_win, @ current limiting resistor is required. The negative DC injection current
limiting resistor is calculated as R=(Vpio_min-Vin)/llicoiol-

2. Analog pins are defined as pins that do not have an associated general purpose 1/O port function. Additionally, EXTAL and
XTAL are analog pins.

3. All analog pins are internally clamped to Vgg and Vpp through ESD protection diodes. If Vy is less than Vaio_min Or greater
than Va0 max, @ current limiting resistor is required. The negative DC injection current limiting resistor is calculated as
R=(Vaio_min-Vin)/licaiol- The positive injection current limiting resistor is calculated as R=(V|y-Vaio_max)/llicaiol. Select the
larger of these two calculated resistances if the pin is exposed to positive and negative injection currents.

4. Open drain outputs must be pulled to VDD.

K20 Data Sheet Data Sheet, Rev. 7, 02/2013.
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Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Ipop_veat |Average current when CPU is not accessing RTC 10
registers
.« @1.8V
* @-40t025°C — 0.71 0.81 bA
© @rc — 1.01 1.3 uA
© @85C — 15 2.4 LA
. @3.0V
* @-401025°C — 0.84 0.94 uA
©@rc — 117 15 bA
© @85°C — 16 2.5 HA

8.

9.
10.

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.

100MHz core and system clock, 50MHz bus and FlexBus clock, and 25MHz flash clock . MCG configured for FEI mode.
All peripheral clocks disabled.

100MHz core and system clock, 50MHz bus and FlexBus clock, and 25MHz flash clock. MCG configured for FEI mode. All
peripheral clocks enabled.

Max values are measured with CPU executing DSP instructions.

25MHz core and system clock, 25MHz bus clock, and 12.5MHz FlexBus and flash clock. MCG configured for FEI mode.

2 MHz core, system, FlexBus, and bus clock and 1MHz flash clock. MCG configured for BLPE mode. All peripheral clocks
disabled. Code executing from flash.

2 MHz core, system, FlexBus, and bus clock and 1MHz flash clock. MCG configured for BLPE mode. All peripheral clocks
enabled but peripherals are not in active operation. Code executing from flash.

2 MHz core, system, FlexBus, and bus clock and 1MHz flash clock. MCG configured for BLPE mode. All peripheral clocks
disabled.

Data reflects devices with 128 KB of RAM. For devices with 64 KB of RAM, power consumption is reduced by 2 pA.
Includes 32kHz oscillator current and RTC operation.

5.2.5.1 Diagram: Typical IDD_RUN operating behavior

The following data was measured under these conditions:

* MCG in FBE mode for 50 MHz and lower frequencies. MCG in FEE mode at greater
than 50 MHz frequencies.

USB regulator disabled

No GPIOs toggled

Code execution from flash with cache enabled

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

K20 Data Sheet Data Sheet, Rev. 7, 02/2013.
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General

Run Mode Current Consumptionvs Core Frequency

Temp (C)=25,Vdd=3.6,CACHE=ENABLE

70.00E-03
60.00E-03 /,
50.00E-03
g
8 /
=
S 40.00E-03
'~§ All Peripheral Clk Gates
E == ALLOFF
3 3000803 == ALLON
:
5
20.00E-03
10.00E-03 —
000.00E+00 Clock Ratio
1-1-1-1 1-1-1-1 1-1-1-1 1-2-2-2 1-2-2-3 1-2-2-4 .F|ex;:sr-eF_li::
£.25 125 75 100 Core Freq (NMhz)
Figure 2. Run mode supply current vs. core frequency
5.2.6 EMC radiated emissions operating behaviors
Table 7. EMC radiated emissions operating behaviors as measured on 144LQFP and
144MAPBGA packages
Symbol | Description Frequency | 144LQFP | 144MAPBGA Unit Notes
band (MHz)
VREe1 Radiated emissions voltage, band 1 0.15-50 23 12 dBuVv 1,2
VREe2 Radiated emissions voltage, band 2 50-150 27 24 dBpV
VRe3 Radiated emissions voltage, band 3 150-500 28 27 dBpVv
VRes Radiated emissions voltage, band 4 500-1000 14 11 dBuVv
Vee_iec  |IEC level 0.15-1000 K K — 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.

K20 Data Sheet Data Sheet, Rev. 7, 02/2013.
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General

5.3.2 General switching specifications

These general purpose specifications apply to all signals configured for GPIO, UART,
CAN, CMT, and I*C signals.

Table 10. General switching specifications

Symbol | Description Min. Max. Unit Notes
GPIO pin interrupt pulse width (digital glitch filter 1.5 — Bus clock 1,2
disabled) — Synchronous path cycles
GPIO pin interrupt pulse width (digital glitch filter 100 — ns 3
disabled, analog filter enabled) — Asynchronous path
GPIO pin interrupt pulse width (digital glitch filter 16 — ns 3
disabled, analog filter disabled) — Asynchronous path
External reset pulse width (digital glitch filter disabled) 100 — ns 3
Mode select (EZP_CS) hold time after reset 2 — Bus clock
deassertion cycles
Port rise and fall time (high drive strength) 4

¢ Slew disabled
e 1.71<Vpp=2.7V — 12 ns
e 27<Vpp=<3.6V — 6 ns
¢ Slew enabled
e 1.71<Vpp 2.7V — 36 ns
e 27<Vpp=<3.6V — 24 ns
Port rise and fall time (low drive strength) 5

¢ Slew disabled

e 1.71<Vpp 2.7V — 12 ns

e 2.7<Vpp=<3.6V — 6 ns
¢ Slew enabled

e 1.71<Vpp=c2.7V — 36 ns

e 2.7<Vpp<3.6V — 24 ns

1. This is the minimum pulse width that is guaranteed to pass through the pin synchronization circuitry. Shorter pulses may or
may not be recognized. In Stop, VLPS, LLS, and VLLSx modes, the synchronizer is bypassed so shorter pulses can be
recognized in that case.

2. The greater synchronous and asynchronous timing must be met.

3. This is the minimum pulse width that is guaranteed to be recognized as a pin interrupt request in Stop, VLPS, LLS, and

VLLSx modes.

75 pF load

5. 15pF load

&

5.4 Thermal specifications

K20 Data Sheet Data Sheet, Rev. 7, 02/2013.
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Peripheral operating requirements and behaviors

Table 14. JTAG full voltage range electricals (continued)

Symbol Description Min. Max. Unit
J5 Boundary scan input data setup time to TCLK rise 20 — ns
Jé Boundary scan input data hold time after TCLK rise 0 — ns
J7 TCLK low to boundary scan output data valid — 25 ns
J8 TCLK low to boundary scan output high-Z — 25 ns
J9 TMS, TDI input data setup time to TCLK rise 8 — ns
J10 TMS, TDI input data hold time after TCLK rise 1.4 — ns
J11 TCLK low to TDO data valid — 22.1 ns
J12 TCLK low to TDO high-Z — 22.1 ns

J13 TRST assert time 100 — ns
J14 TRST setup time (negation) to TCLK high 8 — ns
TCLK (input)
Figure 5. Test clock input timing
TCLK / \ /
5

Data inputs ¢~ Input data vaiid Y

Data outputs I X Output data valid

Data outputs )

Data outputs % Output data valid

Figure 6. Boundary scan (J
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renpheral operating requirements and behaviors

TCLK  / \ /:

E . Q10—
TDI/TMS : <: Input data valid 57
TDO i >'< Output data valid
TDO ! );
TDO <' Output data valid

Figure 7. Test Access Port timing

TCLK / \ / \ / \ /
:

TRST \L J'[

Figure 8. TRST timing

6.2 System modules

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

6.3 Clock modules

K20 Data Sheet Data Sheet, Rev. 7, 02/2013.
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Peripheral operating requirements and behaviors

6.3.1 MCG specifications
Table 15. MCG specifications

Symbol | Description Min. Typ. Max. Unit Notes
fints_ft Internal reference frequency (slow clock) — — 32.768 — kHz
factory trimmed at nominal VDD and 25 °C
fints_t Internal reference frequency (slow clock) — user 31.25 — 38.2 kHz
trimmed — over fixed voltage and temperature
range of 0-70°C
Avtgco_res_t | Resolution of trimmed average DCO output — +0.3 +0.6 Yofdco 1
frequency at fixed voltage and temperature —
using SCTRIM and SCFTRIM
Afyeo + | Total deviation of trimmed average DCO output — +1.5 +4.5 Y%fdco 1
frequency over fixed voltage and temperature
range of 0—70°C
fintf_tt Internal reference frequency (fast clock) — — 4 — MHz
factory trimmed at nominal VDD and 25°C
fintf_t Internal reference frequency (fast clock) — user 3 — 5 MHz
trimmed at nominal VDD and 25 °C
floc_low | LOSs of external clock minimum frequency — (3/5) x — — kHz
RANGE = 00 fints_t
fioc_nigh | Loss of external clock minimum frequency — (16/5) x — — kHz
RANGE = 01, 10, or 11 fints_t
FLL
fil_ret FLL reference frequency range 31.25 — 39.0625 kHz
faco DCO output Low range (DRS=00) 20 20.97 25 MHz 2,3
frequency range
quencyrang 640 X fo_re
Mid range (DRS=01) 40 41.94 50 MHz
1280 x ffILref
Mid-high range (DRS=10) 60 62.91 75 MHz
1920 x ffILref
High range (DRS=11) 80 83.89 100 MHz
2560 x ffILref
faco_t_pmxaz2 | DCO output Low range (DRS=00) — 23.99 — MHz 4,5
frequenc
g y 732 X fi1_ref
Mid range (DRS=01) — 47.97 — MHz
1464 x ff"_ref
Mid-high range (DRS=10) — 71.99 — MHz
2197 x ffll_ref
High range (DRS=11) — 95.98 — MHz
2929 x ff"_ref
Jeye i |FLL period jitter . 180 . ps
o fVCO =48 MHz _ _
i fVCO =98 MHz 150
ti_acquire | FLL target frequency acquisition time — — 1 ms 6
Table continues on the next page...
K20 Data Sheet Data Sheet, Rev. 7, 02/2013.
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6.6.1 ADC electrical specifications

The 16-bit accuracy specifications listed in Table 27 and Table 28 are achievable on the
differential pins ADCx_DP0, ADCx_DMO0, ADCx_DPI1, ADCx_DMI1, ADCx_DP3, and
ADCx_DM3.

The ADCx_DP2 and ADCx_DM?2 ADC inputs are connected to the PGA outputs and are
not direct device pins. Accuracy specifications for these pins are defined in Table 29 and

Table 30.
All other ADC channels meet the 13-bit differential/12-bit single-ended accuracy

specifications.

6.6.1.1

16-bit ADC operating conditions

Table 27. 16-bit ADC operating conditions

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vbpa Supply voltage Absolute 1.71 — 3.6 Vv
AVppa Supply voltage Delta to Vpp (Vpp - Vppa) -100 0 +100 mV
AVgsp |Ground voltage |Delta to Vgg (Vss - Vssa) -100 0 +100 mV
VREFH ADC reference 1.18 Vbpa Vbpa \'
voltage high
VREFL ADC reference VSSA VSSA VSSA \%
voltage low
VapIN Input voltage ¢ 16-bit differential mode VREFL — 31/32 * \Y
VREFH
¢ All other modes VREFL — VREFH
CaDIN Input capacitance * 16-bit mode — 10 pF
e 8-bit / 10-bit / 12-bit — 4 5
modes
Rapin Input resistance — 2 5 kQ
Ras Analog source 13-bit / 12-bit modes 3
resistance fapck < 4 MHz . . 5 KO
fapck ADC conversion |< 13-bit mode 1.0 — 18.0 MHz 4
clock frequency
faDCK ADC conversion |16-bit mode 2.0 — 12.0 MHz 4
clock frequency
Crate ADC conversion |< 13-bit modes 5
rate No ADC hardware averaging | 20.000 — 818.330 Ksps
Continuous conversions
enabled, subsequent
conversion time
Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 29. 16-bit ADC with PGA operating conditions (continued)

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

Crate ADC conversion |< 13 bit modes 18.484 — 450 Ksps 7

rate No ADC hardware
averaging

Continuous conversions
enabled

Peripheral clock = 50
MHz

16 bit modes 37.037 — 250 Ksps 8

No ADC hardware
averaging

Continuous conversions
enabled

Peripheral clock = 50
MHz

Typical values assume Vppa = 3.0 V, Temp = 25°C, fapck = 6 MHz unless otherwise stated. Typical values are for
reference only and are not tested in production.

ADC must be configured to use the internal voltage reference (VREF_OUT)

PGA reference is internally connected to the VREF_OUT pin. If the user wishes to drive VREF_OUT with a voltage other

than the output of the VREF module, the VREF module must be disabled.

For single ended configurations the input impedance of the driven input is Rpgap/2

The analog source resistance (Ras), external to MCU, should be kept as minimum as possible. Increased Rag causes drop
in PGA gain without affecting other performances. This is not dependent on ADC clock frequency.

The minimum sampling time is dependent on input signal frequency and ADC mode of operation. A minimum of 1.25ps
time should be allowed for Fi,=4 kHz at 16-bit differential mode. Recommended ADC setting is: ADLSMP=1, ADLSTS=2 at
8 MHz ADC clock.

ADC clock = 18 MHz, ADLSMP = 1, ADLST = 00, ADHSC = 1

ADC clock = 12 MHz, ADLSMP = 1, ADLST = 01, ADHSC = 1

6.6.1.4 16-bit ADC with PGA characteristics

Table 30. 16-bit ADC with PGA characteristics

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Ibba_pca |Supply current Low power — 420 644 A 2
(ADC_PGA[PGALPb]=0)
Ioc_pga |Input DC current > ((VRERPGAX0583V ey A 3
RpGaD (Gain+1)
Gain =1, VREFPGA=1 .2V, — 1.54 — [JA
Ven=0.5V
Gain =64, VREFPGA=1 2V, —_— 0.57 — IJA
Ven=0.1V

Table continues on the next page...
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Table 30. 16-bit ADC with PGA characteristics (continued)

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
G Gain* * PGAG=0 0.95 1 1.05 Ras < 100Q
¢ PGAG=1 1.9 2 2.1
* PGAG=2 3.8 4 4.2
* PGAG=3 7.6 8 8.4
* PGAG=4 15.2 16 16.6
* PGAG=5 30.0 31.6 33.2
* PGAG=6 58.8 63.3 67.8
BW Input signal ¢ 16-bit modes — — 4 kHz
bandwidth * < 16-bit modes . . 40 KHz
PSRR Power supply Gain=1 — -84 — dB Vppa= 3V
rejection ratio +100mV,
fVDDA= 50HZ,
60Hz
CMRR |Common mode * Gain=1 — -84 — dB Veom=
rejection ratio . - . i . 500mVpp,
Gain=64 85 dB fyom= 50Hz,
100Hz
Vors Input offset — 0.2 — mV Output offset =
voltage Vors*(Gain+1)
Tasw Gain switching — — 10 us 5
settling time
E Input leakage All modes lin X Ras mV lin = leakage
error current
(refer to the
MCU's voltage
and current
operating
ratings)
Veppirr | Maximum (min(VVppa—V 024 v 6
differential input ( Gain
signal swing
where Vy = Vgerpga % 0.583
SNR Signal-to-noise e Gain=1 80 90 — dB 16-bit
ratio . Gain=64 52 66 . dB differential
mode,
Average=32
THD Total harmonic ¢ Gain=1 85 100 — dB 16-bit
distortion . Gain=64 49 95 . dB differential
mode,
Average=32,
fin=100Hz
SFDR Spurious free ¢ Gain=1 85 105 — dB 16-bit
dynamic range . Gain=64 53 88 . dB differential
mode,
Average=32,
fin=100Hz

Table continues on the next page...
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Table 30. 16-bit ADC with PGA characteristics (continued)

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
ENOB |Effective number * Gain=1, Average=4 11.6 13.4 — bits 16-bit
of bits « Gain=64, Average=4 7.2 9.6 — bits mocéizzﬂt(i%m
e Gain=1, Average=32 12.8 14.5 — bits
¢ Gain=2, Average=32 11.0 14.3 — bits
* Gain=4, Average=32 7.9 13.8 — bits
¢ Gain=8, Average=32 7.3 13.1 — bits
¢ Gain=16, Average=32 6.8 12.5 — bits
* Gain=32, Average=32 6.8 11.5 — bits
* Gain=64, Average=32 7.5 10.6 — bits
SINAD |[Signal-to-noise See ENOB 6.02 x ENOB + 1.76 dB
plus distortion
ratio

—_

Typical values assume Vppa =3.0V, Temp=25°C, fapck=6MHz unless otherwise stated.

This current is a PGA module adder, in addition to ADC conversion currents.

Between IN+ and IN-. The PGA draws a DC current from the input terminals. The magnitude of the DC current is a strong
function of input common mode voltage (V) and the PGA gain.

Gain = 2PGAG

After changing the PGA gain setting, a minimum of 2 ADC+PGA conversions should be ignored.

Limit the input signal swing so that the PGA does not saturate during operation. Input signal swing is dependent on the
PGA reference voltage and gain setting.

wn

ook~

6.6.2 CMP and 6-bit DAC electrical specifications

Table 31. Comparator and 6-bit DAC electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vbp Supply voltage 1.71 — 3.6 \
IbbHs Supply current, High-speed mode (EN=1, PMODE=1) — — 200 A
IbpbLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 A
VaIN Analog input voltage Vss—0.3 — Vpp \%
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
Vempon | Output high Vpp—0.5 — — \
Vempol Output low — — 0.5 \Y
toHs Propagation delay, high-speed mode (EN=1, 20 50 200 ns

PMODE=1)

Table continues on the next page...
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Figure 16. Typical hysteresis vs. Vin level (VDD=3.3V, PMODE=1)

6.6.3 12-bit DAC electrical characteristics

6.6.3.1 12-bit DAC operating requirements
Table 32. 12-bit DAC operating requirements

Symbol | Desciption Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 \Y
Vpacr Reference voltage 1.13 3.6 \'% 1
Ta Temperature Operating temperature °C
range of the device
C. Output load capacitance — 100 pF 2
I Output load current — 1 mA

1. The DAC reference can be selected to be Vppa or the voltage output of the VREF module (VREF_OUT)
2. A small load capacitance (47 pF) can improve the bandwidth performance of the DAC
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Figure 17. Typical INL error vs. digital code
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6.8.9 SDHC specifications

The following timing specs are defined at the chip I/O pin and must be translated
appropriately to arrive at timing specs/constraints for the physical interface.

Table 45. SDHC switching specifications

Num Symbol | Description | Min. | Max. Unit
Card input clock
SD1 fpp Clock frequency (low speed) 0 400 kHz
fpp Clock frequency (SD\SDIO full speed\high speed) 0 25\50 MHz
fpp Clock frequency (MMC full speed\high speed) 0 20\50 MHz
fop Clock frequency (identification mode) 0 400 kHz
SD2 twi Clock low time 7 — ns
SD3 twH Clock high time 7 — ns
SD4 trom Clock rise time — 3 ns
SD5 tTHL Clock fall time — 3 ns
SDHC output / card inputs SDHC_CMD, SDHC_DAT (reference to SDHC_CLK)
SD6 top SDHC output delay (output valid) -5 8.3 ns
SDHC input / card inputs SDHC_CMD, SDHC_DAT (reference to SDHC_CLK)
SD7 tisu SDHC input setup time 5 — ns
SD8 tiH SDHC input hold time 0 — ns
|SD3 l lSD2 'w ' SD1 l
SD6 | H
Output SDHC_DAT[3:0] T X
, .SD7 w SD8 :
Input SDHC_CMD D

Figure 24. SDHC timing
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120 | PinName Default ALTO ALTY ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
WLC
P

B3 | NC NC NC

8.2 K20 Pinouts

The below figure shows the pinout diagram 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 the previous section.

1 2 3 4 5 6 7 8 9 10 11
A NC NG PTC4/ PTC8 PTC11/ | prc1s | PTC16 PTD1 PTD5 PTD7 PTEO | A
LLWU_P8 LLWU_P11
g | PTCY NG NG PTCS/ PTC7 prcia | erci7 | PTDO/ PTD4/ PTD6/ PTE2 | g
LLWU_P7 LLWU_P9 LLWU_P12|LLWU_P14|LLWU_P15| LLWU_P1
c | PTGV PTC2 NC VDD PTCe/ PTC9 PTC14 | PTC18 PTD3 PTE1/ PTE4/ | ¢
LLWU_P6 LLWU_P10 LLWU_PO | LLWU_P2
D | pTB20 PTB21 PTCO PTB23 PTB22 | PTC10 | PTC12 | PTC19 PTD2/ PTE3 PTES | D
LLWU_P13
E | PTBI6 | PTBI7 | PTB18 | PTB19 VDD vss VDD vss PTE6 PTE7 PTES | E
F | ptBi1 PTB10 PTB9 PTBS vss VDD PTE9 PTE10 | PTEMN PTE12 | F
G | P87 PTB6 PTB5 PTB4 VDD vSs vDD | VREGIN | VOUT33 [USBo DM [ USBo.DP | G
ADC1_DP1
PTBO/ hDC1_DM1/ -DP1Apco_bM14ADCO_DP1/
H | PTB3 PTB2 Bt | o s | PTA2 PTE26 | PTE25 [ 07 vio'| OP1_DPO/[ opo omo | opo pro | M
OP1_DM1
REF_OUT,
cMP1_IN5/| PGA1_DMY| PGA1_DP/ [PGAO_DM/ | PGAO_DP/
J | RESET b | VSS PTA17 | PTA14 PTA3 PTA1 | cMPo_INs/JADC1_DMOJADC1_DPO/ADCO_DM0/|JADCO_DPO/| ¥
IADC1_SE16ADCO_DM3|ADCO_DP3|ADC1_DMS3|ADC1_DP3
DAC1_0UT/
CMP2_IN3/
K | PpTAt9 VDD PTAte | PTA13/ [ PTA4/ PTA0 |ADC1 sE23/| vssa VREFL | VREFH VDDA | K
LLWU_P4 | LLWU_P3 OP0_DPS5/
OP1_DP5
DACO_OUT/
CMP1_IN3/
L | prats VDD PTA15 | PTA12 PTAS PTE27 | PTE24 VBAT | EXTAL32 | XTAL32 |ADco_se2a| L
OPO_DP4/
OP1_DP4
1 2 3 4 5 6 7 8 9 10 11

Figure 27. K20 120 WLCSP Pinout Diagram

9 Revision History

The following table provides a revision history for this document.
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Table 51. Revision History

Rev. No. Date Substantial Changes
6.1 08/2012 Initial public release
7 02/2013 In "ESD handling ratings", added a note for I at.

Updated "Voltage and current operating requirements".

Updated "Voltage and current operating behaviors".

Updated "Power mode transition operating behaviors".

Updated "EMC radiated emissions operating behaviors" to add MAPBGA data.

In "MCG specifications", updated the description of fin +.

In "16-bit ADC operating conditions", updated the max spec of Vapn-

In "16-bit ADC electrical characteristics", updated the temp sensor slope and voltage

specs.

» Updated "I2C switching specifications".

* In "SDHC specifications", removed the operating voltage limits and updated the SD1
and SD6 specs.

* In "I2S switching specifications", added separate specification tables for the full

operating voltage range.
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