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General

Table 9. Power consumption operating behaviors (continued)

Symbol | Description Min. Typ. Max. Unit Notes
* at25°C

* at105°C

Ipp_viprco | Very Low Power Run Core Mark in Flash in
Compute Operation mode: Core @4MHz, Flash
@1MHZ, VDD =3.0V

e at25°C — 826 907 MA

Ipb_viprco | 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

* at25°C — 405 486 MA

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

e at25°C — 154 235 pA

Iop_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 = 3.0 V
e at25°C — 108 189 pHA

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 — 39 120 pHA
e at25°C

Iop_vipr | Very-low-power run mode current— 8 MHz LIRC
mode, While(1) loop in flash all peripheral clock
disable, 4 MHz core / 1 MHz flash, Vpp =3.0 V

e at25°C — 249 330 pHA

Iop_vipr | Very-low-power run mode current— 8 MHz LIRC
mode, While(1) loop in flash all peripheral clock
enable, 4 MHz core / 1 MHz flash, Vpp =3.0 V

e at25°C — 337 418 pHA

Iop_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 =
3.0V — 416 497 pA
e at25°C

Iop_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 =3.0 V

e at25°C — 494 575 pHA

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 — 166 247 pA
e at25°C

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

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

3. C4Cy can be provided by using the integrated capacitors when the low frequency oscillator (RANGE = 00) is used. For

all other cases external capacitors must be used.

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 22. 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)
fosc_ni_1 | Oscillator crystal or resonator frequency — 3 — 8 MHz

high-frequency mode (low range)
(MCG_C2[RANGE]=01)
fosc_ni_2 | Oscillator crystal or resonator frequency — 8 — 32 MHz

high frequency mode (high range)
(MCG_C2[RANGE]=1x)

foc_extal | INput clock frequency (external clock mode) — — 48 MHz 1,2
tac_extar | INput clock duty cycle (external clock mode) 40 50 60 %
tost Crystal startup time — 32 kHz low-frequency, — 750 — ms 3,4

low-power mode (HGO=0)
Crystal startup time — 32 kHz low-frequency, — 250 — ms
high-gain mode (HGO=1)
Crystal startup time — 8 MHz high-frequency — 0.6 — ms
(MCG_C2[RANGE]=01), low-power mode
(HGO=0)
Crystal startup time — 8 MHz high-frequency — 1 — ms
(MCG_C2[RANGE]=01), high-gain mode
(HGO=1)

—

Other frequency limits may apply when external clock is being used as a reference for the FLL

2. When transitioning from FEI or FBI to FBE mode, restrict the frequency of the input clock so that, when it is divided by
FRDIV, it remains within the limits of the DCO input clock frequency.

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

4. 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.

Kinetis KL17 Microcontroller, Rev. 6, 02/2016 29
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VAs

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

3.6.1.2 16-bit ADC electrical characteristics

Table 28. 16-bit ADC characteristics (VrRern = Vbpas VRerL = Vssa)

Symbol | Description Conditions! Min. Typ.? Max. Unit Notes
Ioba_apc | Supply current 0.215 — 1.7 mA 3
ADC asynchronous e ADLPC =1, ADHSC =0 1.2 24 3.9 MHz tapack = 1/
clock source « ADLPC=1,ADHSC=1| 24 4.0 6.1 MHz fapack
fapack e ADLPC=0,ADHSC=0| 3.0 5.2 7.3 MHz
e ADLPC =0, ADHSC =1 4.4 6.2 9.5 MHz
Sample Time See Reference Manual chapter for sample times
TUE |Total unadjusted  12-bit modes — +4 +6.8 LSB* 5
error « <12-bit modes — 14 | +2.1
DNL |Differential non- e 12-bit modes — +0.7 | —-1.1to LSB* 5
linearity +1.9
* <12-bit modes — +0.2 _031o
0.5
INL Integral non-linearity * 12-bit modes — +1.0 | —2.7t0 LsB* 5
+1.9

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

The ADC supply current depends on the ADC conversion clock speed, conversion rate and ADC_CFG1[ADLPC] (low
power). For lowest power operation, ADC_CFG1[ADLPC] must be set, the ADC_CFG2[ADHSC] bit must be clear with
1 MHz ADC conversion clock speed.

1 LSB = (VRerH - Vreru)/2N

ADC conversion clock < 16 MHz, Max hardware averaging (AVGE = %1, AVGS = %11)
Input data is 100 Hz sine wave. ADC conversion clock < 12 MHz.

Input data is 1 kHz sine wave. ADC conversion clock < 12 MHz.

ADC conversion clock < 3 MHz

ENOB

ENOB

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

15.00
14.70
14.40
14.10 — ~—
— \\ I
13.80 _——
13.50
13.20
12.90
12.60
Hardware Averaging Disabled
12.30 —— Averaging of 4 samples
—— Averaging of 8 samples
12.00 —— Averaging of 32 samples

1 2 3 4 5 6 7 8 9 10 11 12
ADC Clock Frequency (MHz)

Figure 8. Typical ENOB vs. ADC_CLK for 16-bit differential mode

Typical ADC 16-bit Single-Ended ENOB vs ADC Clock
100Hz, 90% FS Sine Input
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Figure 9. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode
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Peripheral operating requirements and behaviors

Table 31. VREF limited-range operating requirements

Symbol | Description Min. Max. Unit Notes
Ta Temperature 0 50 °C
Table 32. VREF limited-range operating behaviors
Symbol | Description Min. Max. Unit Notes
Vout Voltage reference output with factory trim 1.173 1.225 \
3.6.3 CMP and 6-bit DAC electrical specifications
Table 33. Comparator and 6-bit DAC electrical specifications
Symbol | Description Min. Typ. Max. Unit
Vpp Supply voltage 1.71 — 3.6 Vv
IbbHs Supply current, High-speed mode (EN=1, PMODE=1) — — 200 A
IbpLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 A
VaN Analog input voltage Vgs—0.3 — Vbp \
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
Vewpon | Output high Vpp — 0.5 — — \Y
Vempor | Output low — — 0.5 \Y
tbHs Propagation delay, high-speed mode (EN=1, PMODE=1) 20 50 200 ns
toLs Propagation delay, low-speed mode (EN=1, PMODE=0) 80 250 600 ns
Analog comparator initialization delay? — — 40 ps
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 = Vigference/64
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Peripheral operating requirements and behaviors

3.6.4.2 12-bit DAC operating behaviors
Table 35. 12-bit DAC operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Ipba_pact | Supply current — low-power mode — — 250 A
FI
Ipba_pacH | Supply current — high-speed mode — — 900 A
P
tpacLp | Full-scale settling time (0x080 to OxF7F) — — 100 200 ps 1
low-power mode
toacup | Full-scale settling time (0x080 to OXF7F) — — 15 30 us 1
high-power mode
tcepacLp | Code-to-code settling time (0xBF8 to — 0.7 1 ys 1
0xC08) — low-power mode and high-speed
mode
Vyacoutt | DAC output voltage range low — high- — — 100 mV
speed mode, no load, DAC set to 0x000
Vdacouth | DAC output voltage range high — high- Vpacr — VpacR mV
speed mode, no load, DAC set to OxFFF -100
INL Integral non-linearity error — high speed — — +8 LSB 2
mode
DNL |Differential non-linearity error — Vpacgr > 2 — — +1 LSB 3
\Y
DNL |Differential non-linearity error — Vpacg = — — +1 LSB 4
VREF_OUT
VorrseT | Offset error — +0.4 .8 %FSR
Eg Gain error — +0.1 +0.6 %FSR
PSRR |Power supply rejection ratio, Vppa =2.4 V 60 — 90 dB
Tco | Temperature coefficient offset voltage — 3.7 — pv/C 6
Tee Temperature coefficient gain error — 0.000421 — %FSR/C
Rop  |Output resistance (load = 3 kQ) — — 250 Q
SR Slew rate -80h— F7Fh— 80h V/us
* High power (SPyp) 1.2 1.7 —
* Low power (SP_p) 0.05 0.12 —
BW 3dB bandwidth kHz
¢ High power (SPyp) 550 — —
* Low power (SP_p) 40 — —
1. Settling within +1 LSB
2. The INL is measured for 0 + 100 mV to Vpacr —100 mV
3. The DNL is measured for 0 + 100 mV to Vpacg —100 mV
4. The DNL is measured for 0 + 100 mV to Vpacr =100 mV with Vppa > 2.4 V
5. Calculated by a best fit curve from Vgg + 100 mV to Vpacr — 100 mV
6. Vppa =3.0V, reference select set for Vppa (DACx_CO:DACRFS = 1), high power mode (DACx_CO:LPEN = 0), DAC set

to 0x800, temperature range is across the full range of the device

40 Kinetis KL17 Microcontroller, Rev. 6, 02/2016
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Peripheral operating requirements and behaviors
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Figure 12. Typical INL error vs. digital code
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Figure 13. Offset at half scale vs. temperature

3.7 Timers

See General switching specifications.

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

Num. Symbol | Description Min. Max. Unit Note
8 ty Data valid (after SPSCK edge) — 52 ns —
9 tho Data hold time (outputs) 0 — ns —
10 tRi Rise time input — tperiph - 25 ns —

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

1. For SPIO fheripn is the bus clock (fsys). For SPIT fyeripn is the system clock (fsys).
2. tperiph = 1/fperiph

sst
(OUTPUT) I

+
3

\
SPSCK ] : J ﬁ
(CPOL=0) / \ / /
(OUTPUT) 7 4_@_> S i ~
SPSCK I — ® ~ ™ “@ |
(CPOL=1) N / \ N \
(OUTPUT) (M i ]
(Ill\\JAIIDSUC')I') — MSB IN2 BIT6... b LSBIN
MOSI 2 \ N
(OUTPUT) >< MSB OUT (| BIT6... ’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 14. SPI master mode timing (CPHA = 0)
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SPSCK \ B L——\: 2> | Wy ~® .
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(INPUT) MSB IN BITG...1 { LSB IN

NOTE: Not defined

N—"

Figure 17. SPI slave mode timing (CPHA = 1)

3.8.2 I2C
3.8.2.1 Inter-Integrated Circuit Interface (12C) timing
Table 40. 12C timing
Characteristic Symbol Standard Mode Fast Mode Unit
Minimum | Maximum | Minimum | Maximum
SCL Clock Frequency fscL 0 100 0 400! kHz
Hold time (repeated) START condition. | typ; STA 4 — 0.6 — V&
After this period, the first clock pulse is
generated.
LOW period of the SCL clock tLow 4.7 — 1.25 — ps
HIGH period of the SCL clock thigH 4 — 0.6 — V&
Set-up time for a repeated START tsy; STA 4.7 — 0.6 — ps
condition
Data hold time for I12C bus devices tup; DAT 02 3.458 04 0.92 us
Data set-up time tgy; DAT 2505 — 1008, 6 — ns
Rise time of SDA and SCL signals tr — 1000 20 +0.1C,’7 300 ns
Fall time of SDA and SCL signals t — 300 20 +0.1C,° 300 ns
Set-up time for STOP condition tsy; STO 4 — 0.6 — ps
Bus free time between STOP and taur 4.7 — 1.3 — V&
START condition
Pulse width of spikes that must be tsp N/A N/A 0 50 ns
suppressed by the input filter
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Peripheral operating requirements and behaviors

3.8.3 UART

See General switching specifications.

3.8.4

This section provides the AC timing for the I2S/SAI module in master mode (clocks
are driven) and slave mode (clocks are input). All timing is given for noninverted
serial clock polarity (TCR2[BCP] is 0, RCR2[BCP] is 0) and a noninverted frame
sync (TCR4[FSP] is 0, RCR4[FSP] is 0). If the polarity of the clock and/or the frame
sync have been inverted, all the timing remains valid by inverting the bit clock signal
(BCLK) and/or the frame sync (FS) signal shown in the following figures.

I2S/SAl switching specifications

3.8.4.1 Normal Run, Wait and Stop mode performance over the full

operating voltage range

This section provides the operating performance over the full operating voltage for the
device in Normal Run, Wait and Stop modes.

Table 42. 12S/SAl master mode timing

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 Vv

S1 I2S_MCLK cycle time 40 — ns

S2 12S_MCLK (as an input) pulse width high/low 45% 55% MCLK period

S3 12S_TX_BCLK/I2S_RX_BCLK cycle time (output) 80 — 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/ — 15.5 ns
12S_RX_FS output valid

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

S7 12S_TX_BCLK to 12S_TXD valid — 19 ns

S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns

S9 12S_RXD/I12S_RX_FS input setup before 26 — ns
12S_RX_BCLK

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

Kinetis KL17 Microcontroller, Rev. 6, 02/2016
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Peripheral operating requirements and behaviors
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Figure 19. I12S/SAl timing — master modes
Table 43. 12S/SAl slave mode timing
Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \Y
S11 12S_TX_BCLK/I2S_RX_BCLK cycle time (input) 80 — ns
S12 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low  |[45% 55% MCLK period
(input)
S13 12S_TX_FS/12S_RX_FS input setup before 10 — ns
12S_TX_BCLK/I2S_RX_BCLK
S14 12S_TX_FS/I12S_RX_FS input hold after 2 — ns
12S_TX_BCLK/I2S_RX_BCLK
S15 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output valid |— 33 ns
S16 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output invalid |0 — ns
S17 12S_RXD setup before 12S_RX_BCLK 10 — ns
S18 12S_RXD hold after 125_RX_BCLK 2 — ns
S19 I12S_TX_FS input assertion to 12S_TXD output valid' |— 28 ns

1. Applies to first bit in each frame and only if the TCR4[FSE] bit is clear
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Figure 21. I12S/SAl timing — master modes

Table 45. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full
voltage range)

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \

S11 12S_TX_BCLK/I12S_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/I12S_RX_FS input setup before 30 — ns
12S_TX_BCLK/I12S_RX_BCLK

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

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

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

S17 12S_RXD setup before 12S_RX_BCLK 30 — ns

S18 12S_RXD hold after 12S_RX_BCLK 2 — ns

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

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

5.1 KL17 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.

NOTE
VREFH can act as VREF_OUT when VREFV1 module is
enabled.

NOTE

It is prohibited to set VREFEN in 32 QFN and 36 WLCSP pin
packages because 1.2 V on-chip voltage is not available in

these packages.

64 | 64 | 48 | 36 | 32 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7

MAP | LQFP| QFN | WLC | QFN

BGA SP

At 1 - | = 1 | PTEO DISABLED PTE0/ SPI{_MISO | LPUART1_ | RTC_ CMPO_OUT | 12C1_SDA

CLKOUT32 X CLKOUT
K
B1 2 - | = 2 | PTE! DISABLED PTET SPI1_MOSI | LPUART1_ SPI1_MISO | 12C1_SCL
RX

- 3 1 — | — | VDD VDD VDD

C4 4 2 — | — | VSS VSS V§S

E1 5 3 - 3 | PTE16 ADCO_DP1/ | ADCO_DP1/ | PTE16 SPI0_PCS0 | UART2_TX | TPM_ FX100_Do
ADCO_SE1 | ADCO_SE1 GLKINO

D1 6 4 - 4 | PTE17 ADCO_DM1/| ADCO_DM1/ | PTE17 SPI0_SCK | UART2_RX | TPM_ LPTMRO_ | FXI00_D1
ADCO_SE5a | ADCO_SE5a CLKIN1 ALT3

E2 7 5 - 5 | PTE18 ADCO_DP2/ | ADCO_DP2/ | PTE18 SPI0_MOSI [200_SDA | SPIO_MISO | FXI00_D2
ADCO_SE2 | ADCO_SE2

D2 8 6 - 6 | PTE19 ADCO_DM2/ | ADCO_DM2/ | PTE19 SPI0_MISO 12C0_SCL | SPI0_MOSI | FXI00_D3
ADCO0_SE6a | ADCO_SE6a

Gi 9 7 — | — | PTE20 ADCO_DPO/ | ADCO_DPO/ | PTE20 TPM1_CHO | LPUARTO_ FXI00_D4
ADCO_SE0 | ADCO_SE0 X

Fi 10 8 — | — | PTE2 ADCO_DMo/ | ADCO_DMo/ | PTE21 TPMi_CH1 | LPUARTO_ FXI00_D5
ADCO_SE4a| ADCO_SEda RX

G2 | 1 - | — | — | PTE2 ADCO_DP3/ | ADCO_DP3/ | PTE22 TPM2_CHO | UART2_TX FXI00_D6
ADCO_SE3 | ADCO_SE3

| 12 —| —| — |PTE2 ADC0_DM3/| ADC0_DMS3/ | PTE23 TPM2_CH1 | UART2_RX FX100_D7
ADCO0_SE7a| ADCO_SE7a
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64 64 48 36 32 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7
MAP | LQFP| QFN | WLC | QFN
BGA SP
A2 64 48 B6 | 3 | PTD7 DISABLED PTD7 SPI1_MISO | LPUARTO_ SPI1_MOSI | FXI00_D7
X
65| — | — | C5| — |Reserved | Reserved | Reserved
— — — | C6 | — |Reserved | Reserved | Reserved
— | — | — | D5 | — | Reserved | Reserved | Reserved
— | — | — | D6 | — | Reserved | Reserved | Reserved
5.2 KL17 Family Pinouts
Figure below shows the 32 QFN pinouts:
o s e o o
o o o o o
DI DI D‘ DI Dl
N~ O e} < N~ «© 1o} <
o 0o N0 o0 O O O O
F F F F F EF F F
o o o o o o o o
o LILILILILILILTDH
PTEO []+ 24 [| PTC3/LLWU_P7
PTET | ]2 23 [| PTC2
PTE16 | s 22 [_| PTC1/LLWU_P6/RTC_CLKIN
PTE17 | ]a 21 | PTB1
PTE18 | s 20 [_| PTBO/LLWU_P5
PTE19 | e 19 [_| PTA20
VDDA | |7 18 [_| PTA19
VSSA | s 17 [| PTA18
HERINENERERENEE
o o - [9V] ™ <t (] on
SEEfEEgE
Figure 23. 32 QFN Pinout diagram
Figure below shows the 36 WLCSP pinouts:
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Figure 25. 48 QFN Pinout diagram

Figure below shows the 64 MAPBGA pinouts:

Pinouts and Packaging

PTC3/LLWU_P7
PTC2
PTC1/LLWU_P6/RTC_CLKIN
PTCO

PTB17

PTB16

PTB3

PTB2

PTB1
PTBO/LLWU_P5
PTA20

PTA19
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Table 46. Recommended connection for unused analog interfaces

Pin Type KL17 Short recommendation Detailed recommendation
GPIO/Analog PTA18/EXTALO Float Analog input - Float
GPIO/Analog PTA19/XTALO Float Analog output - Float
GPIO/Analog PTx/DACO_OUT Float Float (default is analog input)
GPIO/Analog PTx/ADCx Float Float (default is analog input)
GPIO/Analog PTx/CMPx Float Float (default is analog input)
GPIO/Digital PTAO0/SWD_CLK Float Float (default is SWD with

pulldown)
GPIO/Digital PTA3/SWD_DIO Float Float (default is SWD with
pullup)
GPIO/Digital PTA4/NMI_b 10 kQ pullup or disabled and |Pull high or disable in PCR &
float FOPT and float
GPIO/Digital PTx Float Float (default is disabled)
VDDA VDDA Always connect to VDD Always connect to VDD
potential potential
VREFH VREFH Always connect to VDD Always connect to VDD
potential potential
VREFL VREFL Always connect to VSS Always connect to VSS
potential potential
VSSA VSSA Always connect to VSS Always connect to VSS
potential potential
Reserved Reserved Tie to ground through 10 kQ |Tie to ground through 10 kQ

6 Ordering parts

6.1 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:

7 Part identification
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8.2 Examples

Terminology and guidelines

Operating rating:
Symbol Description Min Max. Unit
Voo 1.0 V core supply 03 ) 12
voltage
Operating requirement:
Symbol Description Min. Max. Unit
Vbp 1.0 V core supply 0.9 1.1
voltage
Operating behavior that includes a typical value:
Symbol Dascription Min. - Typ. Max. Unit
lwe Digital VO weak |10 70 130 UA

pullup/pulldown
current

8.3 Typical-value conditions

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

specified):

Symbol Description Value Unit
Ta Ambient temperature 25 °C
Vpbp Supply voltage 3.3 \
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