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Figure 1 shows the functional modules in the chip.

ARMZ® Cortex™-M4 System Memories and Memory Interfaces Clocks
Core
Program RAM ]
Dobu DMA (4 ch) flash (16 KB) Frequency
9 DSP (Up to 128 KB) locked loop
interfaces
Low-leakage fLow/high
requenc
Interrupt FPU wakeup osglllatorg
controller
Internal Internal
and external reference
watchdogs clocks
Security Analog Timers Communication Interfaces Human-Machine
and Integrity Interface (HMI)
16-bit Timers 12c
CRC SAR ADC x2 x1 (6eh) » SF Upto
X2 (2ch) 46 GPIOs
Comparator
Flash access Wwith 6-%it DAC Programmable UART
control X2 delay block X2
12-bit DAC Periodic
x1 interrupt
timers
ligh 16-bit
performance low-power
voltage ref timer

Figure 1. Functional block diagram
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General

Symbol Description Min. Max. Unit
Vb Digital supply voltage -0.3 3.8 \Y
Ibp Digital supply current — 145 mA
Vbio Digital input voltage -0.3 Vpp + 0.3 \Y
Vaio Analog’ -0.3 Vpp + 0.3 \Y

Ip Maximum current single pin limit (applies to all digital pins) 25 25 mA
Vppa Analog supply voltage Vpp—0.3 Vpp + 0.3 \"

1. Analog pins are defined as pins that do not have an associated general purpose 1/O port function.

2 General

2.1 AC electrical characteristics

Unless otherwise specified, propagation delays are measured from the 50% to the 50%
point, and rise and fall times are measured at the 20% and 80% points, as shown in the

following figure.
Low >‘< High
ViH ZZ‘
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Y,
Fall Time —> F— — Rise Time

The mldpomt isV+ (V|H - V||_) /2

Figure 2. Input signal measurement reference

2.2 Nonswitching electrical specifications

2.2.1 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 \"

Table continues on the next page...
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Table 5. Power consumption operating behaviors (continued)

General

Symbol | Description Min. Typ. Max. Unit Notes
Ipp_run | Run mode current in Compute operation —
code executing from flash
@ 1.8V — 12.10 13.10 mA 6
@ 3.0V — 12.20 13.37 mA
Ipp_run | Run mode current — all peripheral clocks
disabled, code executing from flash
@ 1.8V — 12.8 13.47 mA 7
@ 3.0V — 12.9 13.57 mA
Ipb_run | Run mode current — all peripheral clocks
enabled, code executing from flash
@ 1.8V — 14.8 15.47 mA 8
@ 3.0V
e @ 25°C — 14.9 15.57 mA
e @70°C — 14.9 15.57 mA
e @ 85°C — 14.9 15.57 mA
e @ 105°C — 15.5 16.20 mA
Ipb_run | Run mode current — Compute operation, code
executing from flash
@ 1.8V — 12.1 12.77 mA 9
@ 3.0V
* @ 25°C — 12.2 12.87 mA
e @70°C — 12.2 12.87 mA
e @ 85°C — 12.2 12.87 mA
e @ 105°C — 12.7 13.37 mA
Ipp_wair |Wait mode high frequency current at 3.0 V — all — 5.5 6.17 mA 7
peripheral clocks disabled
Ipp_warr | Wait mode reduced frequency current at 3.0 V — 3.5 417 mA 10
— all peripheral clocks disabled
Ipp_vipr | Very-low-power run mode current in Compute
operation — CoreMark benchmark code
executing from flash
@ 1.8V — 0.58 0.86 mA 2,11,3
@ 3.0V — 0.59 0.87 mA
Ipp_vipr | Very-low-power run mode current in Compute
operation, code executing from flash
@ 1.8V — 0.47 0.75 mA 11
@ 3.0V — 0.47 0.75 mA
Ipp_vipr | Very-low-power run mode current at 3.0 V — all — 0.62 0.90 mA 12
peripheral clocks disabled
Table continues on the next page...
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General

Very Low Power Run (VLPR) Current vs Core Frequency
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Figure 4. VLPR mode supply current vs. core frequency

2.2.6 EMC radiated emissions operating behaviors

Table 7. EMC radiated emissions operating behaviors for 64 LQFP package

Temp = 25°C

Parame | Conditions Clocks Frequency range Level Unit Notes
fer (Typ.)
Veme Device configuration, test| FSYS = 100 MHz 150 kHz-50 MHz 11 dBuV 1,2,3

conditions and EM

= 50 MHz-150 MH 12

testing per standard IEC FBUS = 50 MHz z z

61967-2. External crystal = 10 MHz | 150 MHz-500 MHz 11

Supply voltage: VDD = 500 MHz-1000 MHz 8

3.3V IEC level 4

—_

Measurements were made per IEC 61967-2 while the device was running typical application code.

2. Measurements were performed on the 64LQFP device, MKV30F128VLH10.

3. 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.
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General

Table 9. Device clock specifications (continued)

Symbol Description Min. Max. Unit Notes
fiemR_pin | LPTMR clock — 25 MHz
fLPTMFLERCLK LPTMR external reference clock J— 16 MHz

1. The frequency limitations in VLPR mode here override any frequency specification listed in the timing specification for
any other module.

2.3.2 General switching specifications

These general purpose specifications apply to all signals configured for GPIO, UART,
and timers.

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
External RESET and NMI pin interrupt pulse width — 100 — ns 3
Asynchronous path
GPIO pin interrupt pulse width (digital glitch filter 50 — ns 4
disabled, passive filter disabled) — Asynchronous
path
Port rise and fall time 5

¢ Slew disabled —

e 1.71<Vpp 2.7V — 10 ns

e 27<Vpp=3.6V 5 ns
* Slew enabled —

e 1.71<Vpp<2.7V — 30 ns

e 27<Vpp<3.6V 16 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 of synchronous and asynchronous timing must be met.

3. These pins have a passive filter enabled on the inputs. This is the shortest pulse width that is guaranteed to be
recognized.

4. These pins do not have a passive filter on the inputs. This is the shortest pulse width that is guaranteed to be
recognized.

5. 25 pF load

2.4 Thermal specifications

18 Kinetis KV30F 64 KB/128 KB Flash, Rev. 4, 02/2016
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Peripheral operating requirements and behaviors

Table 13. JTAG limited voltage range electricals (continued)

Symbol Description Min. Max. Unit
¢ Boundary Scan 50 — ns
¢ JTAG and CJTAG 25 — 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 — 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
J11 TCLK low to TDO data valid — 19 ns
J12 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 10
e JTAG and CJTAG 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
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Peripheral operating requirements and behaviors

@ >

W2
TCLK (input) )17

-« J

Figure 7. Test clock input timing

TCLK / \ /
: : f

Data inputs E <: Input data valid 57
D>

Data outputs : >'< Output data valid

Data outputs ! )

Data outputs ¢ Output data valid

Figure 8. Boundary scan (JTAG) timing

Kinetis KV30F 64 KB/128 KB Flash, Rev. 4, 02/2016 23
Freescale Semiconductor, Inc.



Peripheral operating requirements and behaviors

Table 17. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes

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

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

Peak-to-peak amplitude of oscillation (oscillator — Vpp — \Y,

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.

o=

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
tac_extar | INput clock duty cycle (external clock mode) 40 50 60 %
test 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)

1. Other frequency limits may apply when external clock is being used as a reference for the FLL
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Peripheral operating requirements and behaviors

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

This section describes the electrical characteristics of the flash memory module.

3.4.1.1

Flash timing specifications — program and erase

Flash electrical specifications

The following specifications represent the amount of time the internal charge pumps

are active and do not include command overhead.

Table 19. NVM program/erase timing specifications

Symbol | Description Min. Typ. Max. Unit Notes
thvpgma |LOngword Program high-voltage time — 7.5 18 [VES —
thversser | Sector Erase high-voltage time — 13 113 ms 1
thversal | Erase All high-voltage time — 104 904 ms 1
1. Maximum time based on expectations at cycling end-of-life.
3.4.1.2 Flash timing specifications — commands
Table 20. Flash command timing specifications
Symbol | Description Min. Typ. Max. Unit Notes
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 ys —
tersscr | Erase Flash Sector execution time — 14 114 ms 2
trd1all Read 1s All Blocks execution time — — 0.9 ms 1
trgonce | Read Once execution time — — 30 ps 1
togmonce | Program Once execution time — 100 — us —
tersall Erase All Blocks execution time — 140 1150 ms 2
tuiykey | Verify Backdoor Access Key execution time — — 30 [VES 1
1. Assumes 25 MHz flash clock frequency.
Kinetis KV30F 64 KB/128 KB Flash, Rev. 4, 02/2016 29
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Peripheral operating requirements and behaviors

Table 24. 16-bit ADC characteristics (VrRern = Vbpas VRerL = Vssa) (continued)

Symbol | Description Conditions! Min. Typ.2 [ Max. Unit Notes
. — +0.5 -0.7 to
<12-bit modes 405
Ers Full-scale error ¢ 12-bit modes — -4 5.4 LSB* | Vapin = Vbpa®
* <12-bit modes — -1.4 -1.8
Eq Quantization error * 16-bit modes — -1t00 — LSB*
e <13-bit modes — — +0.5
ENOB |Effective number of |16-bit differential mode 6
bits e Avg=32 12.8 145 — bits
e Avg=4 11.9 13.8 .
bits
16-bit single-ended mode
. Avg=32 12.2 13.9 _ .
11.4 13.1 bits
e Avg=4 ) ) L
bits
sINAD |Signal-to-noise plus | See ENOB 6.02 x ENOB + 1.76 dB
distortion
THD |Total harmonic 16-bit differential mode 7
distortion dB
e Avg=32 — -94 —
dB
16-bit single-ended mode . -85 .
* Avg =32
SFDR |Spurious free 16-bit differential mode 7
dynamic range 82 95 - dB
Y 9 * Avg =32
— dB
16-bit single-ended mode 78 90
* Avg=32
E Input leakage error Iin 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

—

reference only and are not tested in production.

All accuracy numbers assume the ADC is calibrated with Vrgry = Vppa
Typical values assume Vppa = 3.0 V, Temp = 25 °C, fapck = 2.0 MHz unless otherwise stated. Typical values are for

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.

Kinetis KV30F 64 KB/128 KB Flash, Rev. 4, 02/2016
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Peripheral operating requirements and behaviors
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Figure 15. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 1)

3.6.3 12-bit DAC electrical characteristics

3.6.3.1 12-bit DAC operating requirements
Table 26. 12-bit DAC operating requirements

Symbol | Desciption Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 \
VpACR Reference voltage 1.13 3.6 \ 1
CL Output load capacitance — 100 pF 2
I Output load current — 1 mA

1. The DAC reference can be selected to be Vppa or VRerr-
2. A small load capacitance (47 pF) can improve the bandwidth performance of the DAC.

Kinetis KV30F 64 KB/128 KB Flash, Rev. 4, 02/2016 37
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Peripheral operating requirements and behaviors
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Figure 16. Typical INL error vs. digital code
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Figure 17. Offset at half scale vs. temperature

3.6.4 Voltage reference electrical specifications

Table 28. VREF full-range operating requirements

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

range of the device

C. Output load capacitance 100 nF 1,2

1. C_ 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.
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Peripheral operating requirements and behaviors

Table 35. Slave mode DSPI timing (full voltage range)

Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \
Frequency of operation — 6.25 MHz
DS9 DSPI_SCK input cycle time 8 x tgus — ns
DS10 DSPI_SCK input high/low time (tsck/2) - 4 (tsckr) + 4 ns
DS11 DSPI_SCK to DSPI_SOUT valid — 29.5 ns
DS12 DSPI_SCK to DSPI_SOUT invalid 0 — ns
DS13 DSPI_SIN to DSPI_SCK input setup 3.2 — ns
DS14 DSPI_SCK to DSPI_SIN input hold 7 — ns
DS15 DSPI_SS active to DSPI_SOUT driven — 25 ns
DS16 DSPI_SS inactive to DSPI_SOUT not driven — 25 ns
bsPiss —\ i o
| =y =
DSPI_SCK L/ : m
(CPOL=0) m E H DS12 H DS11 DS16 H
DSPI_SOUT >—< E First data X Datagg X Last data D—
DS13 1 DS14
DSPI_SIN >—< First data X Datagg X Lestdata —
Figure 21. DSPI classic SPI timing — slave mode
3.8.3 Inter-Integrated Circuit Interface (12C) timing
Table 36. 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 — ps
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 — ys
condition

Table continues on the next page...
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Dimensions
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Figure 22. Timing definition for devices on the IC bus

3.8.4 UART switching specifications

See General switching specifications.

3.9 Kinetis Motor Suite

Kinetis Motor Suite is a bundled software solution that enables the rapid configuration
of motor drive systems, and accelerates development of the final motor drive
application.

Several members of the KV3x family are enabled with Kinetis motor suite. The
enabled devices can be identified within the orderable part numbers in this table. For
more information refer to Kinetis Motor Suite User's Guide (KMS100UG) and Kinetis
Motor Suite API Reference Manual (KMS100RM).

NOTE
To find the associated resource, go to freescale.com and
perform a search using Document ID.

4 Dimensions

4.1 Obtaining package dimensions
Package dimensions are provided in package drawings.

To find a package drawing, go to freescale.com and perform a keyword search for the
drawing’s document number:

Kinetis KV30F 64 KB/128 KB Flash, Rev. 4, 02/2016 47
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Pinout

64 | 48 | 32 Pin Name Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT?
LQFP | LQFP| QFN
40 | 32 | = | PTBI7 DISABLED PTB17 UARTO_TX | FTM_CLKIN{ EWM_OUT_b
4 — | — | PTB18 DISABLED PTB18 FTM2_CHO FTM2_QD_
PHA
2 | — | — | PTB19 DISABLED PTB19 FTM2_CH1 FTM2_QD_
PHB
43| 38 | — | PTCO ADCO_SE14 | ADCO_SE14 | PTCO SPI0_PCS4 | PDB0_ CMPO_OUT | FTMO_FLT1 | SPI0_PCS0O
EXTRG
44 | 34 | 22 | PTCl/ ADCO_SE15 | ADCO_SE15 | PTC1/ SPI0_PCS3 | UART1_RTS_ | FTMO_CHO | FTM2_CHO
LLWU_P6 LLWU_Ps b
51 3B | 23 |PTC2 ADCO_SE4b/ | ADCO_SE4b/ | PTC2 SPI0_PCS2 | UART1_CTS_| FTMO_CH1 | FTM2_CH1
CMP1_INO | CMP1_INO b
46 | 36 | 24 | PTC3 CMP1_IN1 CMP1_IN1 PTCY/ SPI0_PCS1 | UARTI_RX | FTMO_CH2 | CLKOUT
LLWU_P7 LLWU_P7
47 1 = | — | VSS VSS V§S
81 — | — | VDD VDD VDD
49 | 37 | 25 | PTC4 DISABLED PTC4/ SPI0_PCSO | UART1_TX | FTMO_CH3 CMP1_OUT
LLWU_P8 LLWU_P8
50 | 38 | 26 | PTCh DISABLED PTCH/ SPI0_SCK | LPTMR0_ CMPO_OUT | FTM0_CH2
LLWU_P9 LLWU_P9 ALT2
51| 39 | 27 | PTC6/ CMPO_IN0 | CMPO_IN0 | PTCH/ SPI0_SOUT | PDBO_ UARTO_RX 12C0_SCL
LLWU_P10 LLWU_P10 EXTRG
52 | 40 | 28 | PTC7 CMPO_IN1 CMPO_INT PTC7 SPI0_SIN UARTO_TX [2C0_SDA
51 — | — |PTC8 ADC1_SE4b/ | ADC1_SE4b/ | PTC8
CMPO_IN2 | CMPOQ_IN2
5 | — | — | PTCY ADC1_SE5b/ | ADC1_SE5b/ | PTCY FTM2_FLTO
CMPO_IN3 | CMPO_IN3
5 | — | — |PTCI0 ADC1_SE6b | ADC1_SE6b | PTC10
5 | — | — |PTCHH/ ADC1_SE7b | ADC1_SE7b | PTC11/
LLWU_P11 LLWU_P11
57 | 41 — | PTDO/ DISABLED PTDO/ SPI0_PCSO | UARTO_RTS_ | FTMO_CHO | UART1_RX
LLWU_P12 LLWU_P12 b
58 | 42 | — | PTD1 ADCO_SE5b | ADCO_SE5b | PTD1 SPI0_SCK | UARTO_CTS_| FTMO_CH1 | UART1_TX
b
59 | 43 | — | PTDY DISABLED PTD2/ SPI0_SOUT | UARTO_RX | FTMO0_CH2 12C0_SCL
LLWU_P13 LLWU_P13
60 | 44 | — | PTD3 DISABLED PTD3 SPIO_SIN UARTO_TX | FTMO_CH3 [2C0_SDA
61 | 45 | 29 | PTD4 DISABLED PTD4/ SPI0_PCS1 | UARTO_RTS_| FTMO_CH4 | FTM2_CHO | EWM_IN
LLWU_P14 LLWU_P14 b
62 | 46 | 30 | PTD5 ADCO_SE6b | ADCO_SE6b | PTD5 SPI0_PCS2 | UARTO_CTS_| FTMO_CH5 | FTM2_CH1 | EWM_OUT b
b
63 | 47 | 31 | PTD6/ ADCO_SE7b | ADCO_SE7h | PTD6/ SPI0_PCS3 | UARTO_RX | FTMO_CHO | FTM1_CHO | FTMO_FLTO
LLWU_P15 LLWU_P15
64 | 48 | 32 | PTD7 DISABLED PTD7 UARTO_TX | FTMO_CH1 | FTM1_CH1 | FTMO_FLT1
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Pinout

5.3 KV30F 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.

59| | PTD2/LLWU_P13
57| | PTDOLLWU_P12
56 | | PTCH/LLWU_P11
ss| | pCto

51| ] PTCeILLWU_P10
50| | PTCS/LLWU_P9
49| ] PTCaLLWU_PS

ss| | PTD1

61| | PTD4LLWU_P14

64| | pTD7
63| ] PTDeLLWU_P15
62| | PTDs
eo| | PD3
54| | prco
53| ] prcs
s2| ] prC7

i

PTEO/CLKOUT32K

N
o]

[ ] vop
2 a7] ] vss

PTE1/LLWU_PO

VDD 3 46| ] pTcawu_pr
VSs 4 45| ] prc2
PTE16 5 44| ] PTciLWU_Ps
PTE17 6 43| ] prco
PTE18 7 a2| ] pTB19
PTE19 8 41| ] pBi8

ADCO_DPO/ADC1_DP3

40| ] prBI7

10 39| | PTBI6

1 38| | PTB3
12 rd I

ADCO0_DMO0/ADC1_DM3
ADC1_DP0/ADCO_DP3

ADC1_DMO0/ADC0O_DM3

HININENENENININENENENENENERENEN

VDDA 13 3| | PTBI
VREFH 14 35| | PTBOLLWU_PS
VREFL 15 34| ] RESETb
VSSA 16 33| | PTate

PTa0 [ ] 22
pTal [ 23
Paz [| 24
pas [ 25

[]es
pTas || 27

PTA4/LLWU_P3

prat2 [| 28
[] 2
vop [_| 30

PTA13/LLWU_P4

vss [_] 3t
pats [ | 32

I R
[ ]
[]
PTE24 [ | 20

pTE2s [] 21

CMPO_IN4/ADC1_SE23

DACO_OUT/CMP1_IN3/ADCO_SE23

VREF_OUT/CMP1_IN5/CMPO_IN5/ADC1_SE18

Figure 23. KV30F 64 LQFP pinout diagram (top view)
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Part identification

6.2 Format

Part numbers for this device have the following format:

QKV# AFFFRTPPCCSN

6.3 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
KV## Kinetis V Series * KV3x: Cortex-M4 based MCU
A Key attribute ¢ D = Cortex-M4 w/ DSP
¢ F = Cortex-M4 w/ DSP and FPU
FFF Program flash memory size * 64 =64 KB
* 128 = 128 KB
* 256 = 256 KB
* 512=512 KB
R Silicon revision * (Blank) = Main
* A = Revision after main
T Temperature range (°C) e V=-4010 105
e C=-40t085
PP Package identifier FM =32 QFN (5 mm x 5 mm)

LF = 48 LQFP (7 mm x 7 mm)

LH = 64 LQFP (10 mm x 10 mm)

LL =100 LQFP (14 mm x 14 mm)

MC = 121 XFBGA (8 mm x 8 mm)

DC = 121 XFBGA (8 mm x 8 mm x 0.5 mm)

CC Maximum CPU frequency (MHz) ¢ 10 =100 MHz
e 12=120 MHz
S Software type ¢ P =KMS-PMSM and BLDC

¢ (Blank) = Not software enabled

N Packaging type e R =Tape and reel
* (Blank) = Trays

6.4 Example
This is an example part number:

MKV30F128VLHI0P
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Terminology and guidelines

7 Terminology and guidelines

7.1 Definitions

Key terms are defined in the following table:

Term Definition

Rating 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.

NOTE: The likelihood of permanent chip failure increases rapidly as soon as a characteristic
begins to exceed one of its operating ratings.

Operating requirement |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

Operating behavior A specified value or range of values for a technical characteristic that are guaranteed during
operation if you meet the operating requirements and any other specified conditions

Typical value A specified value for a technical characteristic that:

* Lies within the range of values specified by the operating behavior
* Is representative of that characteristic during operation when you meet the typical-value
conditions or other specified conditions

NOTE: Typical values are provided as design guidelines and are neither tested nor guaranteed.
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Revision History

Table 39. Revision History (continued)

Rev. No.

Date

Substantial Changes

On p. 1, added parenthetical element to the following bullet under "Analog
modules":Accurate internal voltage reference (not available for 32-pin QFN package)
In "Voltage and current operating ratings" section, updated digital supply current
maximum value
In "Voltage and current operating behaviors" section, updated input leakage
information
In "Power consumption operating behaviors table":
e Updated existing typical and maximum power measurements
¢ Added new typical power measurements for the following:
¢ IDD_HSRUN (High Speed Run mode, all peripheral clocks disabled,
current executing CoreMark code)
* IDD_HSRUN (High Speed Run mode, all peripheral clocks disabled,
current executing while(1) loop)
¢ IDD_RUN (Run mode current in Compute operation, all peripheral clocks
disabled, executing CoreMark code)
¢ IDD_RUN (Run mode current in Compute operation, all peripheral clocks
disabled, executing while(1) loop)
* IDD_VLPR (Very Low Power mode current in Compute operation, all
peripheral clocks disabled, executing CoreMark code)
* IDD_VLPR (Very Low Power Run mode current in Compute operation, all
peripheral clocks disabled, executing while(1) loop)
Updated section, "EMC radiated emissions operating behaviors for 64 LQFP
package"
In "Thermal attributes" section, added 64-pin LQFP and 32-pin QFN package values
Updated "MCG specifications" table
Updated "VREF full-range operating behaviors" table
In the "Part identification" section, added "Format" and "Fields" subsections

3/2014

Initial public release
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