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Figure 1. Functional block diagram
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Ratings

1 Ratings

1.1 Thermal handling ratings

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

—

Determined according to JEDEC Standard JESD22-A103, High Temperature Storage Life.
2. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic

Solid State Surface Mount Devices.

1.2 Moisture handling ratings

Symbol | Description Min. Max. Unit Notes

MSL Moisture sensitivity level — 3 — 1

1. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic
Solid State Surface Mount Devices.

1.3 ESD handling ratings

Symbol | Description Min. Max. Unit Notes
Vusm Electrostatic discharge voltage, human body model -2000 +2000 \ 1
Veom Electrostatic discharge voltage, charged-device -500 +500 \ 2

model
AT Latch-up current at ambient temperature of 105°C -100 +100 mA 3

1. Determined according to JEDEC Standard JESD22-A114, Electrostatic Discharge (ESD) Sensitivity Testing Human
Body Model (HBM,).

2. Determined according to JEDEC Standard JESD22-C101, Field-Induced Charged-Device Model Test Method for
Electrostatic-Discharge-Withstand Thresholds of Microelectronic Components.

3. Determined according to JEDEC Standard JESD78, I/C Latch-Up Test.

1.4 Voltage and current operating ratings
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General

Table 6. Low power mode peripheral adders—typical value

Symbol Description Temperature (°C) Unit
-40 25 50 70 85 105
|| REFSTEN4MHz 4 MHz internal reference clock (IRC) 56 56 56 56 56 56 A

adder. Measured by entering STOP or
VLPS mode with 4 MHz IRC enabled.

l|REFSTEN32KHzZ 32 kHz internal reference clock (IRC) 52 52 52 52 52 52 A
adder. Measured by entering STOP
mode with the 32 kHz IRC enabled.

|EREFSTEN4MHZ External 4 MHz crystal clock adder. 206 228 237 245 251 258 uA
Measured by entering STOP or VLPS
mode with the crystal enabled.

lEREFSTENSZKHZ External 32 kHz crystal clock adder by
means of the OSCO0_CR[EREFSTEN
and EREFSTEN] bits. Measured by
entering all modes with the crystal

enabled.
VLLSA 440 490 540 560 570 580 nA
VLLS3 440 490 540 560 570 580
LLS 490 490 540 560 570 680
VLPS 510 560 560 560 610 680
STOP 510 560 560 560 610 680
lagmirc 48 Mhz internal reference clock 350 350 350 350 350 350 LA
lcmp CMP peripheral adder measured by 22 22 22 22 22 22 A

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.

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.
Includes selected clock source power
consumption.

MCGIRCLK (4 MHz internal reference 66 66 66 66 66 66 A

clock)
>0OSCERCLK (4 MHz external crystal) 214 237 246 254 260 268
Isg Bandgap adder when BGEN bit is set 45 45 45 45 45 45 HA
and device is placed in VLPx, LLS, or
VLLSx mode.
lapc ADC peripheral adder combining the 42 42 42 42 42 42 A

measured values at Vpp and Vpppa by
placing the device in STOP or VLPS
mode. ADC is configured for low power
mode using the internal clock and
continuous conversions.

14 Kinetis KV31F 512KB Flash, Rev. 7, 02/2016
Freescale Semiconductor, Inc.



2.4 Thermal specifications

2.4.1 Thermal operating requirements

Table 11. Thermal operating requirements

General

Symbol | Description Min Max. Unit Notes
Ty Die junction temperature -40 125 °C
Ta Ambient temperature —40 105 °C

1. Maximum T, can be exceeded only if the user ensures that T; does not exceed maximum T,. The simplest method to
determine T, is: Ty = Ta + Roya % chip power dissipation.

2.4.2 Thermal attributes

Board type Symbol Description 100 LQFP | 64 LQFP Unit Notes
Single-layer | Rgya Thermal resistance, junction to | 61 67 °C/W
(1s) ambient (natural convection)
Four-layer Reua Thermal resistance, junctionto | 48 48 °C/W
(2s2p) ambient (natural convection)
Single-layer | Rgyma Thermal resistance, junction to | 51 55 °C/W
(1s) ambient (200 ft./min. air speed)
Four-layer Rayma Thermal resistance, junction to | 42 42 °C/W
(2s2p) ambient (200 ft./min. air speed)
— Ress Thermal resistance, junction to | 34 31 °C/W
board
— Reyc Thermal resistance, junctionto | 16 16 °C/W
case
— Wr Thermal characterization 3 3 °C/W
parameter, junction to package
top outside center (natural
convection)

1. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions — Natural Convection (Still Air)with the single layer board horizontal. Board meets JESD51-9 specification.
2. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions—Natural Convection (Still Air).
3. Determined according to JEDEC Standard JESD51-6, Integrated Circuits Thermal Test Method Environmental
Conditions—Forced Convection (Moving Air) with the board horizontal.
4. Determined according to JEDEC Standard JESD51-8, Integrated Circuit Thermal Test Method Environmental
Conditions —Junction-to-Board.
5. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883
Method 1012.1).
6. Thermal characterization parameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2.

Kinetis KV31F 512KB Flash, Rev. 7, 02/2016
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Peripheral operating requirements and behaviors

Table 13. JTAG limited voltage range electricals (continued)

Symbol Description Min. Max. Unit
J10 TMS, TDI input data hold time after TCLK rise 1 — ns
J11 TCLK low to TDO data valid — 19 ns
Ji12 TCLK low to TDO high-Z — 19 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 15
J2 TCLK cycle period 1/J1 — ns
J3 TCLK clock pulse width

* Boundary Scan 50 — ns

* JTAG and CJTAG 33 — 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 1.4 — ns
J7 TCLK low to boundary scan output data valid — 27 ns
J8 TCLK low to boundary scan output high-Z — 27 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 — 26.2 ns
J12 TCLK low to TDO high-Z — 26.2 ns
J13 TRST assert time 100 — ns
J14 TRST setup time (negation) to TCLK high 8 — ns

@ >

W2)
TCLK (input)
Je 5
Figure 7. Test clock input timing
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Peripheral operating requirements and behaviors

Table 15. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
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
Tl_ret FLL reference frequency range 31.25 — 39.0625 kHz
faco DCO output Low range (DRS=00) 20 20.97 25 MHz 3,4
frequency range 640 x e
Mid range (DRS=01) 40 41.94 50 MHz
1280 x fyy_ref
Mid-high range (DRS=10) 60 62.91 75 MHz
1920 x fyy_ref
High range (DRS=11) 80 83.89 100 MHz
2560 x f_ref
faco_t_bmxs | DCO output Low range (DRS=00) — 23.99 — MHz 5,6
2 frequency 732 x fy e
Mid range (DRS=01) — 47.97 — MHz
1464 x fo_ref
Mid-high range (DRS=10) — 71.99 — MHz
2197 x fyi_ref
High range (DRS=11) — 95.98 — MHz
2929 x fyi ref
Jeye i |FLL period jitter . — . ps
e fyco =48 MHz . 180 .
e fyco =98 MHz 150
ta_acquire |FLL target frequency acquisition time — — 1 ms 7
PLL
fuco VCO operating frequency 48.0 — 120 MHz
2 MHz, VDIV multiplier = 48)
o PLL-OEGLT g%ﬂﬂ: (Fosc_ni_1 = 8 MHZ, oy e = - 600 - WA °
2 MHz, VDIV multiplier = 24)
foll_ref PLL reference frequency range 2.0 — 4.0 MHz
Jeye_pi | PLL period jitter (RMS) . 120 . ps 9
* fuco =48 MHz . 75 . ps
* fyeo = 100 MHz
Jace_pi |PLL accumulated jitter over 1us (RMS) 9
Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 17. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes

Series resistor — high-frequency, low-power — — — kQ
mode (HGO=0)

Series resistor — high-frequency, high-gain
mode (HGO=1)

Vpp5 Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \Y,
mode) — low-frequency, low-power mode
(HGO=0)

Peak-to-peak amplitude of oscillation (oscillator — Vop — \Y,
mode) — low-frequency, high-gain mode
(HGO=1)

Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \
mode) — high-frequency, low-power mode
(HGO=0)

Peak-to-peak amplitude of oscillation (oscillator — Vpp — Vv

mode) — high-frequency, high-gain mode
(HGO=1)

Vpp=3.3 V, Temperature =25 °C

See crystal or resonator manufacturer's recommendation

Cy and C, can be provided by using either integrated capacitors or external components.

When low-power mode is selected, R is integrated and must not be attached externally.

The EXTAL and XTAL pins should only be connected to required oscillator components and must not be connected to
any other device.

abhwh =

3.3.3.2 Oscillator frequency specifications
Table 18. 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 — high- 3 — 8 MHz

frequency mode (low range)
(MCG_C2[RANGE]=01)

fosc_ni 2 | Oscillator crystal or resonator frequency — high 8 — 32 MHz
frequency mode (high range)
(MCG_C2[RANGE]=1x)

fec_extar | INput clock frequency (external clock mode) — — 50 MHz 1,2
tyc_extat | 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)

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

Table 20. Flash command timing specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
trd1blka56K * 256 KB program flash — — 1.7 ms
ta1secok | Read 1s Section execution time (flash sector) — — 60 us 1
togmenk | Program Check execution time — — 45 ps 1
trdrsre Read Resource execution time — — 30 us 1
tpgma Program Longword execution time — 65 145 us —
Erase Flash Block execution time 2
tersblkos6k * 256 KB program flash — 250 1500 ms
tersser | Erase Flash Sector execution time — 14 114 ms 2
trgtan Read 1s All Blocks execution time — — 1.8 ms 1
tgonce | Read Once execution time — — 30 us 1
togmonce | Program Once execution time — 100 — ys —
tersall Erase All Blocks execution time — 500 3000 ms 2
tuykey | Verify Backdoor Access Key execution time — — 30 ps 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 21. Flash high voltage current behaviors
Symbol Description Min. Typ. Max. Unit
Ibb_PaMm Average current adder during high voltage — 2.5 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 22. 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 —
Nrvmeyep | CYcling endurance 10K 50 K — cycles 2

1. Typical data retention values are based on measured response accelerated at high temperature and derated to a
constant 25 °C use profile. Engineering Bulletin EB618 does not apply to this technology. Typical endurance defined in

Engineering Bulletin EB619.

2. Cycling endurance represents number of program/erase cycles at -40 °C < Tj < 125 °C.
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Peripheral operating requirements and behaviors

3.4.3 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 24. Flexbus limited voltage range switching specifications

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \
Frequency of operation — 30 MHz

FB1 Clock period 33.3 — ns

FB2 Address, data, and control output valid — 15 ns

FB3 Address, data, and control output hold 0.5 — ns 1

FB4 Data and FB_TA input setup 14.5 — ns

FB5 Data and FB_TA input hold 0.5 — ns 2

1. Specification is valid for all FB_AD[31:0], FB_BE/BWEn, FB_CSn, FB_OE, FB_R/W,FB_TBST, FB_TSIZ[1:0], FB_ALE,
and FB_TS.
2. Specification is valid for all FB_AD[31:0] and FB_TA.

Table 25. Flexbus full voltage range switching specifications

Num Description Min. Max. Unit Notes
Operating voltage 1.71 3.6 \Y
Frequency of operation — 30 MHz

FB1 Clock period 33.3 — ns

FB2 Address, data, and control output valid — 21.5 ns

FB3 Address, data, and control output hold -1.0 — ns 1

FB4 Data and FB_TA input setup 20.0 — ns

FB5 Data and FB_TA input hold 0.5 — ns 2

1. Specification is valid for all FB_AD[31:0], FB_BE/BWEn, FB_CSn, FB_OE, FB_R/W,FB_TBST, FB_TSIZ[1:0], FB_ALE,
and FB_TS.
2. Specification is valid for all FB_AD[31:0] and FB_TA.

32 Kinetis KV31F 512KB Flash, Rev. 7, 02/2016
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Peripheral operating requirements and behaviors

Read Timing Parameters
S1 S2 S3 S0

FB_CLK
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Figure 12. FlexBus read timing diagram
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Peripheral operating requirements and behaviors

Table 27. 16-bit ADC characteristics (VrRern = Vbpas VRerL = Vssa) (continued)

Symbol | Description Conditions’ Min. Typ.2 | Max. Unit Notes
* Avg=232
EL Input leakage error lin x Ras mV lin = leakage
current

(refer to the

MCU's voltage
and current
operating
ratings)
Temp sensor slope |Across the full temperature 1.55 1.62 1.69 mV/°C 8
range of the device
Vtemp2s | Temp sensor voltage |25 °C 706 716 726 mV 8

1. All accuracy numbers assume the ADC is calibrated with Vrgrn = Vppa

2. Typical values assume Vppa = 3.0 V, Temp = 25 °C, fapck = 2.0 MHz unless otherwise stated. Typical values are for
reference only and are not tested in production.

3. 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.

4. 1LSB = (VgrerH - Vrer))/2V
5. ADC conversion clock < 16 MHz, Max hardware averaging (AVGE = %1, AVGS = %11)
6. Input data is 100 Hz sine wave. ADC conversion clock < 12 MHz.
7. Input data is 1 kHz sine wave. ADC conversion clock < 12 MHz.
8. ADC conversion clock < 3 MHz
Typical ADC 16-bit Differential ENOB vs ADC Clock
100Hz, 90% FS Sine Input
15.00
14.70
14.40 — | —
14.10 E——
——"" \_\\\
13.80 —
§ 13.50
w
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 15. Typical ENOB vs. ADC_CLK for 16-bit differential mode
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Peripheral operating requirements and behaviors

3.6.3.2 12-bit DAC operating behaviors
Table 30. 12-bit DAC operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Ipba_pact | Supply current — low-power mode — — 330 A
FI
Ipba_pacH | Supply current — high-speed mode — — 1200 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
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Peripheral operating requirements and behaviors

3.8.2 DSPI switching specifications (full voltage range)

The Deserial Serial Peripheral Interface (DSPI) provides a synchronous serial bus with
master and slave operations. Many of the transfer attributes are programmable. The
tables below provides DSPI timing characteristics for classic SPI timing modes. Refer
to the SPI chapter of the Reference Manual for information on the modified transfer
formats used for communicating with slower peripheral devices.

Table 37. Master mode DSPI timing (full voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 1.71 3.6 \" 1
Frequency of operation — 15 MHz

DS1 DSPI_SCK output cycle time 4 x tgys — ns

DS2 DSPI_SCK output high/low time (tsck/2) - 4 | (tsckre) + 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 24.6 — ns

DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

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

range the maximum frequency of operation is reduced.

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

DSPI_SCK / \ / (m
\ DS8 .

(CPOL=0) A O
\ o\ {
DSPI_SIN 'First data Deta ast data
H DS6
DSPI_SOUT X First data X Last data X
Figure 23. DSPI classic SPI timing — master mode
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Pinout

100 | 64 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP | LQFP
69 | — | PTB23 DISABLED PTB23 SPI0_PCS5 FB_AD28
70 | 43 | PTCO ADC0_SE14 | ADCO_SE14 | PTCO SPI0_PCS4 | PDBO_ FB_AD14 FTMO_FLT1 | SPI0_PCSO
EXTRG
71| 44 | PTCY/ ADC0_SE15 | ADCO_SE15 | PTC1/ SPI0_PCS3 | UART1_ FTMO_CHO | FB_AD13 LPUARTO_
LLWU_P6 LLWU_P6 RTS_b RTS. b
72 | 45 | PTC2 ADCO_SE4b/ | ADCO_SE4b/ | PTC2 SPI0_PCS2 | UART1_ FTMO_CH1 | FB_AD12 LPUARTO_
CMP1_INO | CMP1_INO CTS.b CTS_b
73 | 46 | PTCY CMP1_INT | CMP1_IN1 | PTC3/ SPI0_PCS1 | UART1_RX | FTM0_CH2 | CLKOUT LPUARTO_
LLWU_P7 LLWU_P7 RX
74 | 47 | VSS VSS VSS
75 | 48 | VDD VDD VDD
76 | 49 | PTC4/ DISABLED PTC4/ SPI0_PCSO | UARTI_TX | FTMO_CH3 | FB_AD1{ CMP1_OUT | LPUARTO_
LLWU_P8 LLWU_P8 X
77 | 50 | PTCH/ DISABLED PTCS/ SPI0_SCK | LPTMR0_ FB_AD10 CMPO_OUT | FTM0_CH2
LLWU_P9 LLWU_P9 ALT2
78 | 51 | PTC6/ CMPO_INO | CMPO_INO | PTC6/ SPI0_SOUT | PDBO_ FB_AD9 12C0_SCL
LLWU_P10 LLWU_P10 EXTRG
79 | 52 | PTC7 CMPO_INT | CMPO_IN1 | PTC7 SPI0_SIN FB_AD8 12C0_SDA
80 | 53 | PTC8 ADC1_SE4b/ | ADC1_SE4b/ | PTC8 FTM3_CH4 FB_AD7
CMPO_IN2 | CMPO_IN2
81 | 54 | PTCY ADC1_SE5b/ | ADC1_SESb/ | PTC9 FTM3_CH5 FB_AD6 FTM2_FLTO
CMPO_IN3 | CMPO_IN3
82 | 55 | PTC10 ADC1_SE6b | ADC1_SE6b | PTC10 [2C1_SCL | FTM3_CH6 FB_AD5
83 | 56 | PTC11/ ADC1_SE7b | ADC1_SE7b | PTC11/ [2C1_SDA | FTM3_CH7 FB_RW b
LLWU_P11 LLWU_P11
84 | — | PTC12 DISABLED PTC12 FB_AD27 FTM3_FLTO
85 | — | PTC13 DISABLED PTC13 FB_AD26
86 | — | PTC14 DISABLED PTC14 FB_AD25
87 | — | PTCI5 DISABLED PTC15 FB_AD24
88 | — | VSS VSS VSS
89 | — | VDD VDD VDD
% | — | PTC16 DISABLED PTC16 LPUARTO_ FB_CS5_b/
RX FB_TSIZ1/
FB_BE23_
16_BLS15_
8b
91 | — | PTC17 DISABLED PTC17 LPUARTO_ FB_CS4_b/
X FB_TSIZO/
FB_BE31_
24 BLS7_0_
b
%2 | — | PTC18 DISABLED PTC18 LPUARTO_ FB_TBST_b/
RTS b FB_CS2_b/
FB_BE15.8_
BLS23_16_b
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100 | 64 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP| LQFP
93 | 57 | PTDO/ DISABLED PTDO/ SPI0_PCS0 | UART2_ FTM3_CHO | FB_ALE/ LPUARTO_
LLWU_P12 LLWU_P12 RTS b FB_CS1_b/ | RTS_b
FB_TS b
94 | 58 | PTD1 ADCO_SE5b | ADCO_SE5b | PTD1 SPI0_SCK | UART2_ FTM3_CH1 | FB_CSO_b | LPUARTO_
CTS.b CTS.b
9% | 59 |PTDY DISABLED PTD2/ SPI0_SOUT | UART2_RX | FTM3_CH2 | FB_AD4 LPUARTO_ | 12C0_SCL
LLWU_P13 LLWU_P13 RX
9% | 60 |PTD3 DISABLED PTD3 SPI0_SIN | UART2_TX | FTM3_CH3 | FB_AD3 LPUARTO_ | 12C0_SDA
X
97 | 61 | PTD4 DISABLED PTD4/ SPI0_PCS1 | UARTO_ FTMO_CH4 | FB_AD2 EWM_IN SPI1_PCS0
LLWU_P14 LLWU_P14 RTS_b
9% | 62 |PTD5 ADCO_SE6b | ADCO_SE6b | PTD5 SPI0_PCS2 | UARTO_ FTMO_CH5 | FB_AD1 EWM_OUT_ | SPI_SCK
CTSb b
99 | 63 | PTD6/ ADCO_SE7b | ADCO_SE7b | PTD6/ SPI0_PCS3 | UARTO_RX | FTMO_CH6 | FB_ADO FTMO_FLTO | SPI1_SOUT
LLWU_P15 LLWU_P15
100 | 64 | PTD7 DISABLED PTD7 UARTO_TX | FTMO_CH7 FTMO_FLT! | SPH_SIN

5.2 Recommended connection for unused analog and digital
pins
The following table shows the recommended connections for analog interface pins if

those analog interfaces are not used in the customer's application.

Table 41. Recommended connection for unused analog interfaces

Pin Type Short recommendation Detailed recommendation
Analog/non GPIO PGAx/ADCx Float Analog input - Float
Analog/non GPIO ADCx/CMPx Float Analog input - Float
Analog/non GPIO VREF_OUT Float Analog output - Float
Analog/non GPIO DACx_OUT Float Analog output - Float
Analog/non GPIO RTC_WAKEUP_B Float Analog output - Float
Analog/non GPIO XTAL32 Float Analog output - Float
Analog/non GPIO EXTAL32 Float Analog input - Float
GPIO/Analog PTA18/EXTALO Float Analog input - Float
GPIO/Analog PTA19/XTALO Float Analog output - Float
GPIO/Analog PTx/ADCx Float Float (default is analog input)
GPIO/Analog PTx/CMPx Float Float (default is analog input)
GPIO/Digital PTAO/JTAG_TCLK Float Float (default is JTAG with

pulldown)
GPIO/Digital PTA1/JTAG_TDI Float Float (default is JTAG with
pullup)

Table continues on the next page...
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a3 | | PTCTiLLWU_P11
78 | | PTCe/LLWU_P10
77| ] PTCs/LLwU_PY
7 || PTCALLWU_PS

&2 | | prcio

o3 | | PTDOLLWU_P12

o2 | | PTCI8

o5 | | PTD2/LLWU_P13

o | ] PTD1

o7 | | PTDaLLwu_P14

100 [_] prD7
90 | | PTD6ILLWU_P15
os| | PTD5
o | | PTD3
o1 |_] pTC17
o [ ] prcte
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8| | vss
s7| ] PTCI5
& | | PTC14
ss| | PTC13
s | | PTCI12
st | ] PTCO
80 :l PTC8
7| ] prCc7
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o

[ ] vop
[ ] vss

[ ] prcawu_p7
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N

pTEILLWU_PO [ |2

~
@

PTE2LLWU_P1 |3
prea[ |+ [ ] prc2
pTE4LLWU_P2 [ |5 7| ] prciwu_pe
Pres [ |s 7| ] prco
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voo [ |s es| | prB22
vss[_|e 67| | prBe
pTE16 |10 66| | PTB20
prE17[_ s | | PTB19
prets [ |12 es| | PrBIS
prE19 |18 es| | pTBI7
ADCO_DP1 [_| 14 e2| | pBI6
ADCo_DM1 [_| 15 e1| | vop

~
N

ADC1_DP1/ADCO_DP2 [_| 16 o | ] vss
ADC1_DM1/ADCO_DM2 [_| 17 so || prBt
ADCO_DPO/ADC1_DP3 [_| 18 ss || PTBI0
ADCO_DMO/ADC1_DM3 [_| 19 s7 || PrBo
ADC1_DPO/ADCO_DP3 [_| 20 s6 || PTB3
ADC1_DM0/ADCO_DM3 [_| 21 ss || PTB2

vopa [ 22 s¢ || PTBH

vRerH [ 2 ss || PTBOLLWU_PS

vRerL [ |24 s2 || RESET.b
vssa [ |25 L

0
a

(]2

|: 27
DAC1_OUT/CMPO_IN4/ADC1_SE23 [ | 28
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vop [ s

prE24 [ | a1
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PTE26/CLKOUT32K [_| 33
PTao [ | s
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praz [ | s

pas [ | o
pasiLwWU_P3 [ | 38
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vop [ 40

vss [ #
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PTA13/LLWU_P4 || 43
pata [ | 44

vop [ 4

VSS |: 49

prate [ s

pTats [ | 45
pate [ | 46
pratr [ | 47

DACO_OUT/CMP1_IN3/ADCO_SE23

VREF_OUT/CMP1_IN5/CMPO_IN5/ADC1_SE18

Figure 27. KV31F 100 LQFP Pinout Diagram (top view)
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7.2 Examples

Operating rating:
Symbol Description Min. Max. Unit
Voo 1.0 V core supply -0.3 1.2 v
voltage

Operating requirement:

Symbol Description Min. Max. Unit

Voo 1.0 V core supply 0.9 1.1 v
voltage

Operating behavior that includes a typical value:

Symbol Description Min. ' Typ. Max. Unit

e Digital 'O weak 10 70 130 HA
pullup/pulldown
current

7.3 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
Vpp Supply voltage 3.3 \"
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7.4 Relationship between ratings and operating requirements
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Fatal range Degraded operating range Normal operating range Degraded operating range Fatal range
Expected permanent failure - No permanent failure - No permanent failure - No permanent failure Expected permanent failure

- Possible decreased life - Correct operation - Possible decreased life

- Possible incorrect operation - Possible incorrect operation

—00 o0
Operating (power on)
«i\““ @a*“
&° A9
O Y
Y\'a(\é\\ o
Fatal range Handling range Fatal range
Expected permanent failure No permanent failure Expected permanent failure
—00 o0

Handling (power off)

7.5 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.

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

Table 42. Revision History

Rev. No. Date Substantial Changes
7 02/2016 ¢ Added KMS related information in front matter
¢ Added Kinetis Motor Suite section
¢ Added "S" in Format and Part Identification table
e Updated the Part Number Example

Table continues on the next page...
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Table 42. Revision History (continued)

Rev. No. Date Substantial Changes
¢ Added Terminology and Guidelines section
¢ Updated IRC48M specifications table
6 10/2015 * In "Power consumption operating behaviors" section, added "Low power mode
peripheral adders—typical value" table
* In "Thermal operating requirements" table, in footnote, corrected "Ty =Ta + Oyp" to
"Ty=Ta+ Roya"
* Updated "IRC48M specifications" table
* Updated "NVM program/erase timing specifications" table; removed row for t,yersan
and added row for thyerspikosek
* Updated "Flash command timing specifications" table; added rows for t;q1pikos6x and
tersbikasek
* In "Slave mode DSPI timing (limited voltage range)" table, added footnote regarding
maximum frequency of operation
* Added new section, "Recommended connections for unused analog and digital
pins"
5 4/2015 e On page 1:

* Under "Security and integrity modules" added "Hardware random-number
generator"

 Under "Communication interfaces," updated I2C bullet to indicate support for
up to 1 Mbps operation

* Under "Operating characteristics," specified that voltage range includes flash
writes

* In figure, "Functional block diagram," added "Random-number generator."
* In "Voltage and current operating requirements" table:

* Removed content related to positive injection

» Updated footnote 1 to say that all analog and I/O pins are internally clamped
to Vgg only (not Vgg and Vpp)through ESD protection diodes.

* In"Power consumption operating behaviors" table:

* Added additional temperature data in power consumption table

* Added Max IDD values based on characterization results equivalent to mean
+ 3 sigma

* Updated "EMC radiated emissions operating behaviors" table
* In "Thermal operating requirements" table, added the following footnote for ambient
temperature: "Maximum Tx can be exceeded only if the user ensures that T, does
not exceed maximum T,. The simplest method to determine T is: Ty=Ta + Oya X
chip power dissipation”
e Updated "IRC48M Specifications":
* Updated maximum values for Agircagm v @nd Agircagm_nv (full temperature)
* Added specifications for Agircagm_nhv (-40°C to 85°C)
* In "I2C timing" table,

* Added the following footnote on maximum Fast mode value for SCL Clock
Frequency: "The maximum SCL Clock Frequency in Fast mode with
maximum bus loading can only be achieved when using the High drive pins
across the full voltage range and when using the Normal drive pins and VDD
>27V."

» Updated minimum Fast mode value for LOW period of the SCL clock to 1.25 p

* Added "I2C 1 Mbps timing" table

* Removed Section 6, "Ordering parts."

» Specified that the figure, "KV31F 64 LQFP Pinout Diagram" is a top view

* Specified that the figure, "KV31F 100 LQFP Pinout Diagram" is a top view
4 7/2014 * In "Power consumption operating behaviors table":

Table continues on the next page...
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