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Active
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3.4 Relationship between ratings and operating requirements

) *}
& &
o e,“&\ e“\\ o
o\ o oA o
@ @ @ &
09 S 09 09
el of? o of?
oe o° oe o
Fatal range Degraded operating range Normal operating range Degraded operating range Fatal range

Expected permanent failure - No permanent failure
- Possible decreased life

- Possible incorrect operation

- No permanent failure
- Correct operation

- No permanent failure
- Possible decreased life
- Possible incorrect operation

Expected permanent failure

—00 o0
Operating (power on)
@\@ ‘(\Q;,A
&0 A9
'\(‘g‘ \'\“Q"
\XA“& a“é
Fatal range Handling range Fatal range
Expected permanent failure No permanent failure Expected permanent failure
—00 o0

Handling (power off)

3.5 Guidelines for ratings and operating requirements

Follow these guidelines for ratings and operating requirements:

* Never exceed any of the chip’s ratings.

* 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.

4 Ratings

4.1 Thermal handling ratings

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

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.

K60 Sub-Family, Rev.6, 09/2015.
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5.2.2 LVD and POR operating requirements
Table 2. LVD and POR operating requirements

Symbol | Description Min. Typ. Max. Unit Notes
VpoRr Falling VDD POR detect voltage 0.8 1.1 1.5 \'%
Vivon |Falling low-voltage detect threshold — high 2.48 2.56 2.64 \Y
range (LVDV=01)
Vivwin Low-voltage warning thresholds — high range 262 270 278 Y 1
Vivwer * Level 1 falling (LVWV=00) 275 280 288 Vv
VivwsH * Level 2 falling (LVWV=01) 580 90 98 Y
Vivwan ¢ Level 3 falling (LVWV=10) 2.9 3.00 3.08 Vv
* Level 4 falling (LVWV=11)
Vuysy | Low-voltage inhibit reset/recover hysteresis — — +80 — mV
high range
VivbL Falling low-voltage detect threshold — low range 1.54 1.60 1.66 \
(LVDV=00)
VivwiL Low-voltage warning thresholds — low range 174 1.80 1.86 Vv 1
VivwaL * Level 1 falling (LVWV=00) 184 1.90 196 Y
Vivwal ¢ Level 2 falling (LVWV=01) 1.94 200 206 Vv
VivwaL * Level 3 falling (LVWV=10) 204 210 216 Vv
* Level 4 falling (LVWV=11)
Vuvse | Low-voltage inhibit reset/recover hysteresis — — +60 — mV
low range
Vgg Bandgap voltage reference 0.97 1.00 1.03 \'
tLpo Internal low power oscillator period 900 1000 1100 us
factory trimmed
1. Rising thresholds are falling threshold + hysteresis voltage
Table 3. VBAT power operating requirements
Symbol | Description Min. Typ. Max. Unit Notes
Vponr_veat | Falling VBAT supply POR detect voltage 0.8 1.1 1.5 \Y
5.2.3 Voltage and current operating behaviors
Table 4. Voltage and current operating behaviors
Symbol | Description Min. Typ. Max. Unit Notes
VoH Output high voltage — high drive strength .
e 27V<Vpp<36V, IOH =-9mA Vpp—0.5 — _ \Y
e 1.71V<Vpp<2.7V, loy=-3mA Vpp — 0.5 — \'

Table continues on the next page...
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General
Table 4. Voltage and current operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Output high voltage — low drive strength .
e 27V <Vpp=<3.6V,loy=-2mA Vpp — 0.5 — _ \'%
e 1.71V< VDD <27V, IOH =-0.6mA VDD -0.5 — \'%
lonT Output high current total for all ports — — 100 mA
lonT ios0 | Output high current total for fast digital ports — — 100 mA
VoL Output low voltage — high drive strength .
* 27V <=Vpp=36V, I =10mA — . 0.5 \Y
* 1.71V<Vpp=27V,lp.=5mA — 0.5 \Y
Output low voltage — low drive strength .
e 27V<Vpp<36V, |o|_ =2mA — _ 0.5 \Y
* 171V <Vpp=s2.7V,lgp.=1mA — 0.5 \Y
loLt Output low current total for all ports — — 100 mA
loLT ioe0 | Output low current total for fast digital ports — — 100 mA
lINA Input leakage current, analog pins and digital 1,2
pins configured as analog inputs
* Vss=Vin=Vpp
e All pins except EXTAL32, XTAL32, .
EXTAL, XTAL 0.002 0.5 WA
* EXTAL (PTA18) and XTAL (PTA19) o 0.004 15 WA
« EXTAL32, XTAL32 - 0.075 10 WA
linD Input leakage current, digital pins 2,3
* Vss=Vin=VL
* All digital pins — 0.002 0.5 A
* Vin=Vop
« Al digital pins except PTD7 - 0.002 05 WA
« PTD7 — 0.004 1 pA
IinD Input leakage current, digital pins 23 4
* ViL<Vin<Vpp
e Vpp=36V — 18 26 HA
e Vpp=3.0V — 12 19 pA
e Vpp=25V — 8 13 A
L4 VDD =17V —_— 3 6 IJA
linD Input leakage current, digital pins 2,3
d VDD < VIN <55V — 1 50 HA
ZinD Input impedance examples, digital pins 25
— — 48 kQ
Table continues on the next page...
K60 Sub-Family, Rev.6, 09/2015.
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Peripheral operating requirements and behaviors

Board type Symbol Description 144 LQFP | 144 MAPBGA Unit Notes

parameter,
junction to
package top
outside center
(natural
convection)

NOTES:

1.

6

Junction temperature is a function of die size, on-chip power dissipation, package
thermal resistance, mounting site (board) temperature, ambient temperature, air flow,
power dissipation of other components on the board, and board thermal resistance.
Determined according to JEDEC Standard JESDS51-2, Integrated Circuits Thermal
Test Method Environmental Conditions—Natural Convection (Still Air) with the
single layer board horizontal. Board meets JESD51-9 specification.

Determined according to JEDEC Standard JESDS51-6, Integrated Circuit Thermal
Test Method Environmental Conditions—Forced Convection (Moving Air) with the
board horizontal.

Determined according to JEDEC Standard JESD51-8, Integrated Circuit Thermal
Test Method Environmental Conditions—Junction-to-Board. Board temperature is
measured on the top surface of the board near the package.

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.

Determined according to JEDEC Standard JESDS51-2, Integrated Circuits Thermal
Test Method Environmental Conditions—Natural Convection (Still Air).

Peripheral operating requirements and behaviors

6.1 Core modules

6.1.1 Debug trace timing specifications

Table 12. Debug trace operating behaviors

Symbol Description Min. | Max. Unit
Teye Clock period Frequency dependent MHz
Twi Low pulse width 2 — ns
Twh High pulse width 2 — ns

Table continues on the next page...

K60 Sub-Family, Rev.6, 09/2015.

Freescale Semiconductor, Inc.

23




g |

Peripheral operating requirements and behaviors

Table 13. JTAG limited voltage range electricals (continued)

Symbol Description Min. Max. Unit
J4 TCLK rise and fall times — 3 ns
J5 Boundary scan input data setup time to TCLK rise 20 — ns
J6 Boundary scan input data hold time after TCLK rise 2.4 — 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 — ns
Ji1 TCLK low to TDO data valid — 17 ns
J12 TCLK low to TDO high-Z — 17 ns

J13 TRST assert time 100 — ns
J14 TRST setup time (negation) to TCLK high 8 — ns
Table 14. JTAG full voltage range electricals
Symbol Description Min. Max. Unit
Operating voltage 1.71 3.6 \

Ji TCLK frequency of operation MHz

¢ Boundary Scan 0 10

e JTAG and CJTAG 0 20

¢ Serial Wire Debug 0 40
J2 TCLK cycle period 1/J1 — ns
J3 TCLK clock pulse width

* Boundary Scan 50 — ns

e JTAG and CJTAG 25 — ns

¢ Serial Wire Debug 12.5 — ns
J4 TCLK rise and fall times — 3 ns
J5 Boundary scan input data setup time to TCLK rise 20 — ns
J6 Boundary scan input data hold time after TCLK rise 24 — 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

K60 Sub-Family, Rev.6, 09/2015.
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renpheral operating requirements and behaviors

6.3.1 MCG specifications
Table 15. MCG specifications

Symbol | Description Min. Typ. Max. Unit Notes
fints_t 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 — 39.0625 kHz
trimmed
DA¢geo_res t | Resolution of timmed average DCO output — +0.3 +0.6 Yofgco 1
frequency at fixed voltage and temperature —
using SCTRIM and SCFTRIM
Afyeo res t | Resolution of trimmed average DCO output — +0.2 +0.5 Yofdco 1
frequency at fixed voltage and temperature —
using SCTRIM only
Afyeo + | Total deviation of trimmed average DCO output — +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 foy_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 ff"_ref
High range (DRS=11) — 95.98 — MHz
2929 x ff"_ref
Jeye s |FLL period jitter . 180 . ps

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

6.3.2 Oscillator electrical specifications

6.3.2.1 Oscillator DC electrical specifications
Table 16. Oscillator DC electrical specifications

Symbol | Description Min. Typ. Max. Unit Notes
Vpp Supply voltage 1.71 — 3.6 Vv
loposc | Supply current — low-power mode (HGO=0) 1
e 32kHz — 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
Iobosc | Supply current — high-gain mode (HGO=1) 1
e 32 kHz — 25 — pA
* 4 MHz — 400 — A
* 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 mode — 200 — kQ
(HGO=1)
Series resistor — high-frequency, low-power — — — kQ
mode (HGO=0)
Series resistor — high-frequency, high-gain
mode (HGO=1)
— 0 — kQ

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

T
Ty = (1 - SCALER/2) x —¥¢

For example, if SCALER is 0.2, then Ty = Ty, = Tngc/2.

Trc
Ty, T

L

However, if SCALER is 0.667, then T} = 2/3 X Tygc and Ty = 1/3 x Tnge.

Tnre
TH TL

I

NOTE
The reciprocal of SCALER must be a multiple of 0.5. For
example, 1, 1.5, 2, 2.5, etc.

Table 25. NFC specifications

Num Description Min. Max. Unit
toLs NFC_CLE setup time 2Ty + T -1 — ns
toLH NFC_CLE hold time T+ T -1 — ns
tcs NFC_CERn setup time 2T+ T -1 — ns
tcH NFC_CERn hold time Th+TL — ns
twp NFC_WP pulse width T -1 — ns
taLs NFC_ALE setup time 2Ty + T — ns
tALH NFC_ALE hold time Th+TL — ns
tbs Data setup time T -1 — ns
toH Data hold time Ty-1 — ns
twe Write cycle time Th+ T -1 — ns
twh NFC_WE hold time Ty—1 — ns
tRR Ready to NFC_RE low 4Ty + 3T +90 — ns
trp NFC_RE pulse width T +1 — ns
trc Read cycle time T +Ty—-1 — ns
tREH NFC_RE high hold time Ty—1 — ns
tis Data input setup time 11 — ns

K60 Sub-Family, Rev.6, 09/2015.

Freescale Semiconductor, Inc. 39



Peripheral operating requirements and behaviors
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Figure 17. Read data latch cycle timing in fast mode

6.4.4 Flexbus switching specifications

All processor bus timings are synchronous; input setup/hold and output delay are given in
respect to the rising edge of a reference clock, FB_CLK. The FB_CLK frequency may be
the same as the internal system bus frequency or an integer divider of that frequency.

The following timing numbers indicate when data is latched or driven onto the external
bus, relative to the Flexbus output clock (FB_CLK). All other timing relationships can be
derived from these values.

Table 26. Flexbus limited voltage range switching specifications

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \'%
Frequency of operation — FB_CLK MHz

FB1 Clock period 20 — ns

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

Table 32. Comparator and 6-bit DAC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit
INL 6-bit DAC integral non-linearity -0.5 — 0.5 LSBS
DNL 6-bit DAC differential non-linearity -0.3 — 0.3 LSB

1. 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_DACCR[VRSEL], CMP_DACCR[VOSEL], CMP_MUXCRI[PSEL], and
CMP_MUXCR[MSEL]) and the comparator output settling to a stable level.

3. 1LSB = Vieference/64

0.08

0.07 xﬁ\ /()(—-x

0.06 \ /
— HYSTCTR
S 0.05 Setting
R
GL) —=—00
g 004 —=-01
2 10
I
o =11
= 003 "Hﬁ\x—x—x—x—)&x_)M@(
O ﬁ

0.02

0.01

0

0.1 0.4 0.7 1

Figure 23. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 0)

1.3 1.6 1.9 2.2
Vin level (V)
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Peripheral operating requirements and behaviors
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1.4985 \
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1.4965

1.496
-40 25 55 85 105 125
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Figure 26. Offset at half scale vs. temperature

6.6.4 Voltage reference electrical specifications

Table 35. VREF full-range operating requirements

Symbol | Description Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 Vv
Ta Temperature Operating temperature °C

range of the device

C. Output load capacitance 100 nF 1,2

1. Cp must be connected to VREF_OUT if the VREF_OUT functionality is being used for either an internal or external

reference.
2. The load capacitance should not exceed +/-25% of the nominal specified C_ value over the operating temperature range of

the device.

K60 Sub-Family, Rev.6, 09/2015.
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Peripheral operating requirements and behaviors

6.8.1

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.

6.8.1.1

The following timing specs meet the requirements for MII style interfaces for a range of

transceiver devices.

Table 39. MIl signal switching specifications

Ethernet switching specifications

Ml signal switching specifications

Symbol Description Min. Max. Unit
— RXCLK frequency — 25 MHz
MIIH RXCLK pulse width high 35% 65% RXCLK

period
Mi12 RXCLK pulse width low 35% 65% RXCLK
period
MII3 RXD[3:0], RXDV, RXER to RXCLK setup — ns
Mll4 RXCLK to RXD[3:0], RXDV, RXER hold — ns
— TXCLK frequency — 25 MHz
MII5 TXCLK pulse width high 35% 65% TXCLK
period
Mil6 TXCLK pulse width low 35% 65% TXCLK
period
M7 TXCLK to TXD[3:0], TXEN, TXER invalid 2 — ns
Ml TXCLK to TXDI[3:0], TXEN, TXER valid — 25 ns

TXCLK (input)

MII6

VN

MII7

TXD[n:0]

Valid data

TXEN

Valid data

TXER

X Valid data

X

Figure 27. RMII/MII transmit signal timing diagram

K60 Sub-Family, Rev.6, 09/2015.
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Peripheral operating requirements and behaviors

Table 46. Master mode DSPI timing (full voltage range) (continued)

Num Description Min. Max. Unit Notes
DS2 DSPI_SCK output high/low time (tsck/2) - 4 | (tsckz) + 4 ns
DS3 DSPI_PCSn valid to DSPI_SCK delay (tgus x 2) — — ns 2
4
DS4 DSPI_SCK to DSPI_PCSn invalid delay (tgus x 2) — — ns 3
4
DS5 DSPI_SCK to DSPI_SOUT valid — 10 ns
DS6 DSPI_SCK to DSPI_SOUT invalid -4.5 — ns
DS7 DSPI_SIN to DSPI_SCK input setup 20.5 — ns
DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

range the maximum frequency of operation is reduced.

The DSPI module can operate across the entire operating voltage for the processor, but to run across the full voltage

2. The delay is programmable in SPIx_CTARN[PSSCK] and SPIx_CTARN[CSSCK].
3. The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].
DSPI_PCSn X X
€5 '; fW’: f—m—*wﬁ
, DS8 | |
(CPOL=0) DST _p ¢— ! !
‘—’: pss i DS6
DSPI_SOUT X First data ><3' Data X Last data X

Figure 32. DSPI classic SPI timing — master mode

Table 47. Slave mode DSPI timing (full voltage range)

Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \Y,
Frequency of operation — 7.5 MHz

DS9 DSPI_SCK input cycle time 8 X tgys — ns

DS10 DSPI_SCK input high/low time (tsck/2) - 4 (tsckr) + 4 ns

DS11 DSPI_SCK to DSPI_SOUT valid — 20 ns

DS12 DSPI_SCK to DSPI_SOUT invalid 0 — ns

DS13 DSPI_SIN to DSPI_SCK input setup 2 — ns

DS14 DSPI_SCK to DSPI_SIN input hold 7 — ns

DS15 DSPI_SS active to DSPI_SOUT driven — 19 ns

DS16 DSPI_SS inactive to DSPI_SOUT not driven — 19 ns

K60 Sub-Family, Rev.6, 09/2015.
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Figure 39. 12S/SAIl timing — slave modes

6.8.12.3 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.

Table 55. 12S/SAlI master mode timing in VLPR, VLPW, and VLPS modes
(full voltage range)

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \"

S1 12S_MCLK cycle time 62.5 — ns

S2 I12S_MCLK pulse width high/low 45% 55% MCLK period

S3 12S_TX_BCLK/I2S_RX_BCLK cycle time (output) 250 — ns

S4 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low 45% 55% BCLK period

S5 12S_TX_BCLK/I2S_RX_BCLK to 12S_TX_FS/ — 45 ns
12S_RX_FS output valid

S6 12S_TX_BCLK/I2S_RX_BCLK to I12S_TX_FS/ 0 — ns
12S_RX_FS output invalid

S7 12S_TX_BCLK to I125_TXD valid — 45 ns

S8 12S_TX_BCLK to I12S_TXD invalid -1.6 — ns

S9 12S_RXD/I2S_RX_FS input setup before 45 — ns
12S_RX_BCLK

S10 12S_RXD/I12S_RX_FS input hold after 2S_RX_BCLK |0 — ns

K60 Sub-Family, Rev.6, 09/2015.
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e

12S_MCLK (output)

< 53 g
125_TX_BCLK/ : ‘4—84—’:/ \ g\ /
125_RX_BCLK (output) ‘: — 0 4 €
128_TX_FS/ / H \_
125_RX_FS (output) ‘ %510 «
:gg:gi((iiz/(input) _;_/ ;‘_57—’1 H i \—
128_TXD ) —— X ) —

Figure 40. 12S/SAl timing — master modes

voltage range)

Table 56. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \'

S11 12S_TX_BCLK/12S_RX_BCLK cycle time (input) 250 — 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 30 — ns
12S_TX_BCLK/12S_RX_BCLK

S14 12S_TX_FS/12S_RX_FS input hold after 3 — ns
12S_TX_BCLK/I2S_RX_BCLK

S15 12S_TX_BCLK to 12S_TXD/I12S_TX_FS output valid — 63 ns

S16 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output invalid |0 — ns

S17 12S_RXD setup before 12S_RX_BCLK 30 — ns

S18 I12S_RXD hold after I2S_RX_BCLK 2 — ns

S19 I2S_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

K60 Sub-Family, Rev.6, 09/2015.
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Table 58. Pins with active pull control after reset
Pin Active pull direction after reset
PTAO pulldown
PTA1 pullup
PTA3 pullup
PTA4 pullup
RESET_b pullup

8.2 K60 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.

144 | 144 | PinName Default ALTO ALTY ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP| MAP
BGA
— | L5 |RTC. RTC_ RTC_
WAKEUP_B | WAKEUP_B | WAKEUP_B
— | M5 |NC NC NC
— | A0 [NC NC NC
— | B10 [NC NC NC
— | C10[NC NC NC
1 D3 | PTEO ADC1_SE4a | ADC1_SE4a | PTEQ SPI1_PCS1 | UART1_TX | SDHCO_D1 [2C1_SDA | RTC_
CLKOUT
2 | D2 | PTEY/ ADC1_SE5a | ADC1_SE5a | PTE1/ SPI1_SOUT | UART1_RX | SDHC0_D0 [2C1_SCL | SPI_SIN
LLWU_PO LLWU_PO
3 | Dt | PTEY ADC1_SE6a | ADC1_SE6a | PTE2 SPI1_SCK | UART1_ SDHCO_
LLWU_P1 LLWU_P1 CTSb DCLK
4 | E4 | PTES ADC1_SE7a | ADC1_SE7a | PTE3 SPI1_SIN UART1_ SDHC0_CMD SPI1_SOUT
RTS_b
5 | E5 | VDD VDD VDD
6 | F6 |VSS VSS VSS
7 | E3 | PTE4 DISABLED PTE4 SPI1_PCS0 | UART3_TX | SDHC0_D3
LLWU_P2 LLWU_P2
8 | E2 | PTES DISABLED PTES SPI1_PCS2 | UART3_RX | SDHC0_D2 FTM3_CHO
9 | Ef | PTEG DISABLED PTE6 SPI1_PCS3 | UART3_ 280_MCLK FTM3_CH1 | USB_SOF_
CTSb ouT
10 | F4 | PTE7 DISABLED PTE7 UARTS_ 280_RXD0 FTM3_CH2
RTS_b
11| F3 | PTE8 ADC2_SE16 | ADC2_SE16 | PTES [250_RXD1 | UART5_TX | 1250_RX_FS FTM3_CH3
12 | F2 | PTE9 ADC2_SE17 | ADC2_SE17 | PTE9 [280_TXD1 | UART5_RX | 1250_RX_ FTM3_CH4
BCLK

K60 Sub-Family, Rev.6, 09/2015.
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144 | 144 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
LQFP| MAP
BGA
36 | J3 | ADCO_SE16/ | ADCO_SE16/ | ADCO_SE16/
CMP1_IN2/ | CMP1_IN2/ | CMP1_IN2/
ADC0_SE21 | ADCO_SE21 | ADCO_SE21
37 | M3 | VREF_OUT/ | VREF_OUT/ | VREF_OQUT/
CMP1_IN5/ | CMP1_IN5/ | CMP1_IN5/
CMPO_IN5/ | CMPO_IN5/ | CMPO_IN5/
ADC1_SE18 | ADC1_SE18 | ADC1_SE18
38 | L3 | DACO_OUT/ | DACO_OUT/ | DACO_OUT/
CMP1_IN3/ | CMP1_IN3/ | CMP1_IN3/
ADC0_SE23 | ADCO_SE23 | ADCO_SE23
39 | L4 | DACI_OUT/ | DAC1_OUT/ | DAC1_OUT/
CMPO_IN4/ | CMPO_IN4/ | CMPO_IN4/
CMP2_IN3/ | CMP2_IN3/ | CMP2_IN3/
ADC1_SE23 | ADG1_SE23 | ADC1_SE23
40 | M7 | XTAL32 XTAL32 XTAL32
41 | M6 | EXTAL3? EXTAL32 EXTAL32
42 | L6 | VBAT VBAT VBAT
43 | — | VDD \VDD VDD
44 | — | VSS VSS V§S
45 | M4 | PTE24 ADCO_SE17/ | ADCO_SE17/ | PTE24 CAN1_TX UART4_TX | I281_TX_FS EWM_OUT_b | 12S1_RXD1
EXTAL1 EXTAL1
46 | K5 | PTE25 ADCO_SE18/ | ADCO_SE18/ | PTE25 CAN1_RX | UART4RX | I2S1_TX_ EWM_IN [281_TXD1
XTAL1 XTAL1 BCLK
47 | K4 | PTE26 ADC3_SE5b | ADC3_SE5b | PTE26 ENET_1588_ | UART4_ 1251_TXDO RTC_ USB_GLKIN
CLKIN CTS_b CLKouT
48 | J4 | PTEZ7 ADC3_SE4b | ADC3_SE4b | PTE27 UART4_ [251_MCLK
RTS_b
49 | H4 | PTE28 ADC3_SE7a | ADC3_SE7a | PTE28
5 | J5 | PTAO JTAG_TCLK/ | TSI0_CH1 PTAO UARTO_ FTM0_CH5 JTAG_TCLK/ | EZP_CLK
SWD_CLK/ CTS_b/ SWD_CLK
EZP_CLK UARTO_
COLb
51 | J6 | PTAM JTAG_TDI | TSI0_CH2 | PTA1 UARTO_RX | FTM0_CH6 JTAG_TDI | EZP_DI
EZP_DI
52 | Kb | PTA2 JTAG_TDO/ | TSIO_CH3 | PTA2 UARTO_TX | FTM0_CH7 JTAG_TDO/ | EZP_DO
TRACE_ TRACE_
SWO/ SWo
EZP_DO
53 | K7 | PTA3 JTAG_TMS/ | TSIO_CH4 | PTA3 UARTO_ FTM0_CHO JTAG_TMS/
SWD_DIO RTSb SWD_DIO
54 | L7 | PTA4/ NMI_b/ TSI0_CH5 | PTA4/ FTMO_CH1 NMI_b EZP_CS_b
LLWU_P3 | EZP.CSb LLWU_P3
5 | M8 | PTAS DISABLED PTAS USB_CLKIN | FTMO_CH2 | RMIIO_RXER/| CMP2_OUT | 12S0_TX_ JTAG_TRST_
MII0_RXER BOLK b
5 | E7 | VDD VDD VDD
57 | G7 | VSS VSS VSS
58 | J7 | PTA6 ADC3_SE6a | ADC3_SE6a | PTA6 ULPILCLK | FTMO_CH3 | 1251_RXD0 TRACE_
CLKouT
K60 Sub-Family, Rev.6, 09/2015.
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000000886090 B8338308080000609000060638383588838
EEEEEEEEES SR EEEEEREEREERESSEEREEEERERERE
Hininininininininininisininininininininisininininininininininininininin|
03 YT B85 883808 R NERINNERRREEPFRPERS
PTEO [} 1 108 [ ] vDD
PTE1/LLWU_PO [] 2 107 [] vss
PTE2LLWU_P1 [ 3 106 [] PTC3ILLWU_P7
PTE3 [| 4 105 [ 7] pTC2
vbD [} 5 104 [] PTC1LLWU_P6
vss e 103 [] PTCO
PTE4/LLWU_P2 [} 7 102 [ PTB23
PTES [ |8 101 [] PTB22
PTE6 [} o 100 [] PTB21
PTE7 [} 10 99 [7] PTB20
PTE8 [| 11 98 [] PTB19
PTE9 []12 o7 [] PTB18
PTE10 [} 13 9 [] PTB17
PTE1 |14 95 [] PTB16
PTE12 [ 15 94 [] vbD
vbD []16 93] vss
vss |17 92 [] PTB1
vss |18 91[] PTB10
usBo_bP [ 19 90 [] PTBY
USBo_DM [ 20 89 [] PTB8
vouTss [] 21 88 [] PTB7
VREGIN [] 22 87 [] PTB6
PGA2_DP/ADC2_DPO/ADC3_DP3/ADCO_DP1 [] 23 86 [ ] PTBS5
PGA2_DM/ADC2_DMO/ADC3_DM3/ADCO_DM1 [ 24 85[] PTB4
PGA3_DP/ADC3_DPO/ADC2_DP3/ADC1_DP1 [} 25 84 ] PTB3
PGA3_DM/ADC3_DMO/ADC2_DM3/ADC1_DM1 [ 26 83 7] PTB2
PGAO_DP/ADCO_DPO/ADC1_DP3 [} 27 82 [] PTBI
PGAO_DM/ADCO_DMO/ADC1_DM3 ] 28 81| ] PTBOLLWU_P5
PGA1_DP/ADC1_DPO/ADC0_DP3 [| 29 80 [ PTA29
PGA1_DM/ADC1_DMO/ADCO_DM3 [] 30 79 [ PTA28
VDDA [} 31 78 [] PT1A27
VREFH [] 32 77 [] PTA26
VREFL [] 33 76 [] PTA25
VSSA [] 34 75 [] PTA24
ADC1_SE16/CMP2_IN2/ADCO_SE22 [} 35 74 [[] RESET b
ADCO_SE16/CMP1_IN2/ADCO SE2T [T]36 . () 4 0 © m @ 0 O N < 0 O o » oo 6~ oo o o3 PTAN
M MmO F F F F FF T T T OO OO N L ;LN N OO0 0000 0o oN~N~NDN
| | .; ; o oo o o = o oo = oo oo o
u = 2
& &

DACO_OUT/CMP1_IN3/ADCO_SE23

DAC1_OUT/CMPO_IN4/CMP2_IN3/ADC1_SE23

VREF_OUT/CMP1_IN5/CMPO_IN5/ADC1_SE18

Figure 42. K60 144 LQFP Pinout Diagram
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1 2 3 4 5 6 7 8 9 10 1 12
PTDS/ PTD4/ PTDO/ PTC4/ PTC3/
Al PTD7 LLWU_P15 PTDS [ Lwu P14 | Lwu_prz | PTC16 PTC12 PTC8 LLWU_P8 NC LLWU_P7 PTC2 | A
PTC11/ PTC1/
B| PTDI2 PTD1 PTD10 PTD3 PTC19 PTC1S | Lo brt PTC7 PTD9 NC Lo e PTCO B
PTD2/ PTCE/
c| P15 PTD14 PTOI3 | LW o | PTC18 PTC14 PTCI0 | LW oo | PTOS NC PTB23 pTB22 | C
PTE2/ PTE1/ PTCS5/
o| Lot | Lwe po PTEO PTD1 PTC17 PTC13 PTCO WU o PTB21 PTB20 PTB19 PTBiE |D
PTE4/
E| PTES PTES PTE3 VDD VDD VDD VDD PTB17 PTB16 PTB11 pTBI0 | E
LLWU_P2
F| PTET0 PTE9 PTES PTE? VDD vss vss VDD PTB9 PTBS PTB7 PTB6 | F
G| voutss | VREGIN PTE12 PTE1 VREFH VREFL vss vss PTBS5 PTB4 PTB3 PTB2 |G
H| usso.DP | usBo_DM vss PTE28 VDDA VSSA vss vss PTBA L% PTA29 PTA28 | H
PGA2_DP/ | PGA2_DM/
- - ADCO_SE16/
ADC2_DPO/ | ADC2_ DM/ . PTA13/
I| Anaorer | Anca oy CMPTINZ/ | PTEZ? PTAO PTAT PTAG PTA7 Lwo pa | PTAZ7 PTA26 PTA2s | 4
ADCO_DP1 | ADCO_DM1 -
PGA3_DP/ :ggssﬁ%/ ADC1_SE16/
K| Abc2_ppa/ - CMP2_IN2/ | PTE26 PTE25 PTA2 PTA3 PTAS PTA12 PTA16 PTA17 PTA24 | K
ADC1_DP1 | APC2-DM3/| \hoh "gE2n
- ADC1_DM1 -
PGAO_DP/ | PGAO_DM/ | DACO_OUT/ ':(’:A,\fg(;?ﬁ;/ RTC _—
L| Apco_DPo/ | ADCo DM/ | CMP1 INg/ [ SMEO-N | BTCL 1 vear Lo PTA9 PTAT1 PTA14 PTA15 RESET b | L
ADC1_DP3 | ADC1_DM3 | ADCO_SE23 = - -
ADC1_SE23
PGA1_DP/ | PGA1_DM/ | VREF_OUT/
ADC1_DPO/ | ADC1_DMo/| CMPIINS/ | prppy NC EXTAL32 | XTAL32 PTAS PTA10 VsS PTA19 PTAIE | M
ADCO_DP3 | ADCO_DM3 | CMPO_INS/
ADC1_SE18
1 2 3 4 5 6 7 8 9 10 1 12

Figure 43. K60 144 MAPBGA Pinout Diagram

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

Table 59. Revision History

Rev. No. Date Substantial Changes
3 3/2012 Initial public release

Table continues on the next page...
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