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Terminology and guidelines

3.1.1 Example

This is an example of an operating requirement, which you must meet for the
accompanying operating behaviors to be guaranteed:

Symbol Description Min. Max. Unit

Vop 1.0 V core supply 0.9 1.1 \Y,
voltage

3.2 Definition: Operating behavior

An operating behavior is 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.

3.2.1 Example

This is an example of an operating behavior, which is guaranteed if you meet the
accompanying operating requirements:

Symbol Description Min. Max. Unit
0 130 pA

—_

lwp Digital I/O weak pullup/
pulldown current

3.3 Definition: Attribute

An attribute is a specified value or range of values for a technical characteristic that are
guaranteed, regardless of whether you meet the operating requirements.

3.3.1 Example

This is an example of an attribute:

Symbol Description Min. Max. Unit

CIN_D Input capacitance: — 7 pF
digital pins
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3.4 Definition: Rating

A rating 1s a minimum or maximum value of a technical characteristic that, if exceeded,
may cause permanent chip failure:

* Operating ratings apply during operation of the chip.
* Handling ratings apply when the chip is not powered.

3.4.1 Example

This is an example of an operating rating:

Symbol Description Min. Max. Unit

Vpp 1.0 V core supply -0.3 1.2 \
voltage

3.5 Result of exceeding a rating

40

€ 30
(=%
=
QE) /
= 90 The likelihood of permanent chip failure increases rapidly as
5, soon as a characteristic begins to exceed one of its operating ratings.
[l
E
£ 10 J

° —

Operating rating

Measured characteristic
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General
5.2.3 Voltage and current operating behaviors
Table 4. Voltage and current operating behaviors
Symbol | Description Min. Max. Unit Notes
VoH Output high voltage — high drive strength
e 27V <=Vpp=s3.6V,loy=-9MmA Vpp - 0.5 — Vv
* 1.71V<=sVpp=s2.7V,loy=-3mA Vpp — 0.5 — \Y
Output high voltage — low drive strength
e 27V < VDD <36V, IOH =-2mA VDD -05 — \
e 1.71V< VDD <27V, IOH =-0.6mA VDD -05 — Y
loHT Output high current total for all ports — 100 mA
VoL Output low voltage — high drive strength
e 27V< VDD <36V, |o|_ =9mA — 0.5 \Y
e 1.71V<Vpp=<27V,lg.=3mA — 0.5
Output low voltage — low drive strength
¢ 27V <=Vpp<3.6V,lo.=2mA — 0.5 \Y
* 1.71V<sVpp=s2.7V,lo =0.6mA — 0.5 Vv
loLt Output low current total for all ports — 100 mA
Iin Input leakage current (per pin) for full temperature — 1 A 1
range
N Input leakage current (per pin) at 25°C — 0.025 A 1
loz Hi-Z (off-state) leakage current (per pin) — 1 A
Rpu Internal pullup resistors 20 50 kQ
Rpp Internal pulldown resistors 20 50 kQ

1. Measured at VDD=3.6V
2. Measured at Vpp supply voltage = Vpp min and Vinput = Vgg
3. Measured at Vpp supply voltage = Vpp min and Vinput = Vpp

5.2.4 Power mode transition operating behaviors

All specifications except tpor, and VLLSx—RUN recovery times in the following table
assume this clock configuration:

* CPU and system clocks = 72 MHz
e Bus clock = 36 MHz
e Flash clock = 24 MHz
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General

Run Mode Current vs Core Frequency

Temp (C)=25,VDD=3.6V,CACHE=ENABLE,Code Residence=Flash
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Figure 2. Run mode supply current vs. core frequency
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Peripheral operating requirements and behaviors

5.4.2 Thermal attributes

Board type Symbol Description 80 LQFP Unit Notes

Single-layer (1s) Regya Thermal 51 °C/W 1,2
resistance, junction
to ambient (natural
convection)

Four-layer (2s2p) | Rgya Thermal 36 °C/W 1,3
resistance, junction
to ambient (natural
convection)

Single-layer (1s) Reyma Thermal 41 °C/W 1,3
resistance, junction
to ambient (200 ft./
min. air speed)

Four-layer (2s2p) | Rgyma Thermal 30 °C/W 1,3
resistance, junction
to ambient (200 ft./
min. air speed)

— Ress Thermal 20 °C/W 4
resistance, junction
to board

— Reuc Thermal 10 °C/W 5
resistance, junction
to case

— Y Thermal 2 °C/W 6
characterization
parameter, junction
to package top
outside center
(natural
convection)

1. 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.

2. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions — Natural Convection (Still Air) with the single layer board horizontal. For the LQFP, the board meets the
JESD51-3 specification. For the MAPBGA, the board meets the JESD51-9 specification.

3. Determined according to JEDEC Standard JESD51-6, Integrated Circuits Thermal Test Method Environmental
Conditions— Forced Convection (Moving Air) with the board horizontal. For the LQFP, the board meets the JESD51-7
specification.

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

5. 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.

6. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions — Natural Convection (Still Air).

6 Peripheral operating requirements and behaviors
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Peripheral operating requirements and behaviors

Table 15. Oscillator DC electrical specifications (continued)

Symbol

Description

Min.

Typ.

Max.

Unit

Notes

5
VPP

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

0.6

\

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

Vbp

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

0.6

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

Vbp

akrwh=

Vpp=3.3 V, Temperature =25 °C

See crystal or resonator manufacturer's recommendation
C,,Cy can be provided by using either the integrated capacitors or by using external components.

When low power mode is selected, Rg 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 devices.

6.3.2.2 Oscillator frequency specifications

Table 16. Oscillator frequency specifications

Symbol

Description

Min.

Typ.

Max.

Unit

Notes

fosc_lo

Oscillator crystal or resonator frequency — low
frequency mode (MCG_C2[RANGE]=00)

32

40

kHz

fosc_hi_1

Oscillator crystal or resonator frequency — high
frequency mode (low range)
(MCG_C2[RANGE]=01)

MHz

foscfhifz

Oscillator crystal or resonator frequency — high
frequency mode (high range)
(MCG_C2[RANGE]=1x)

32

MHz

fecﬁextal

Input clock frequency (external clock mode)

50

MHz

1,2

tdcﬁextal

Input clock duty cycle (external clock mode)

50

60

%

test

Crystal startup time — 32 kHz low-frequency,
low-power mode (HGO=0)

750

ms

Crystal startup time — 32 kHz low-frequency,
high-gain mode (HGO=1)

250

ms

Crystal startup time — 8 MHz high-frequency
(MCG_C2[RANGE]=01), low-power mode
(HGO=0)

0.6

ms

Crystal startup time — 8 MHz high-frequency
(MCG_C2[RANGE]=01), high-gain mode
(HGO=1)

ms

3,4

—

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

2. When transitioning from FBE to FEI 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.
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renpheral operating requirements and behaviors

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.

NOTE
The 32 kHz oscillator works in low power mode by default and
cannot be moved into high power/gain mode.

6.3.3 32 kHz Oscillator Electrical Characteristics
This section describes the module electrical characteristics.

6.3.3.1 32 kHz oscillator DC electrical specifications
Table 17. 32kHz oscillator DC electrical specifications

Symbol Description Min. Typ. Max. Unit
Vgar Supply voltage 1.71 — 3.6 \
Re Internal feedback resistor — 100 — MQ
Cpara Parasitical capacitance of EXTAL32 and XTAL32 — 5 7 pF
Vpp1 Peak-to-peak amplitude of oscillation — 0.6 — Vv

1. When a crystal is being used with the 32 kHz oscillator, the EXTAL32 and XTAL32 pins should only be connected to
required oscillator components and must not be connected to any other devices.

6.3.3.2 32kHz oscillator frequency specifications
Table 18. 32kHz oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosc o |Oscillator crystal — 32.768 — kHz
tstart Crystal start-up time — 1000 — ms 1
Vec extais2 | Externally provided input clock amplitude 700 — VeaT mV 2,3

—

Proper PC board layout procedures must be followed to achieve specifications.
2. This specification is for an externally supplied clock driven to EXTAL32 and does not apply to any other clock input. The

oscillator remains enabled and XTAL32 must be left unconnected.
3. The parameter specified is a peak-to-peak value and V|4 and V,_specifications do not apply. The voltage of the applied

clock must be within the range of Vgg to Vgar.

6.4 Memories and memory interfaces

6.4.1 Flash electrical specifications

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

K30 Sub-Family Data Sheet, Rev. 3, 11/2012.
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Table 20. Flash command timing specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes

tuykey | Verify Backdoor Access Key execution time — — 30 ys 1

Swap Control execution time

tswapxo1 ¢ control code 0x01 — 200 — ps
tswapxo2 e control code 0x02 — 70 150 us
tswapxo4 e control code 0x04 — 70 150 us
tswapxos ¢ control code 0x08 — — 30 [VE

Program Partition for EEPROM execution time
tpgmpart32k e 32 KB FlexNVM J— 70 _ ms

Set FlexRAM Function execution time:

tsetramif ¢ Control Code OxFF — 50 _ us
tsetramsk * 8 KB EEPROM backup — 0.3 0.5 ms
tsetramazk * 32 KB EEPROM backup — 0.7 1.0 ms

Byte-write to FlexRAM for EEPROM operation

teewrsbers | Byte-write to erased FlexRAM location execution — 175 260 us 3
time

Byte-write to FlexRAM execution time:

teewrabsk * 8 KB EEPROM backup — 340 1700 ps
teewrbiek * 16 KB EEPROM backup — 385 1800 s
teewrabazk * 32 KB EEPROM backup — 475 2000 Hs

Word-write to FlexRAM for EEPROM operation

teewriepers | Word-write to erased FlexRAM location — 175 260 ys
execution time

Word-write to FlexRAM execution time:

teewr16bsk ¢ 8 KB EEPROM backup — 340 1700 us
teewr16b16k * 16 KB EEPROM backup J— 385 1800 us
teewr16b3azk e 32 KB EEPROM backup — 475 2000 us

Longword-write to FlexRAM for EEPROM operation

teewrsopers | LONgword-write to erased FlexRAM location — 360 540 us
execution time

Longword-write to FlexRAM execution time:

toewrazbsk + 8 KB EEPROM backup — 545 1950 ps
toewraobisk | 16 KB EEPROM backup — 630 2050 us
teewrazbazk | * 32 KB EEPROM backup — 810 2250 us

1. Assumes 25 MHz flash clock frequency.
2. Maximum times for erase parameters based on expectations at cycling end-of-life.
3. For byte-writes to an erased FlexRAM location, the aligned word containing the byte must be erased.

K30 Sub-Family Data Sheet, Rev. 3, 11/2012.
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The bytes not assigned to data flash via the FlexXNVM partition code are used by the flash
memory module to obtain an effective endurance increase for the EEPROM data. The
built-in EEPROM record management system raises the number of program/erase cycles
that can be attained prior to device wear-out by cycling the EEPROM data through a
larger EEPROM NVM storage space.

While different partitions of the FlexXNVM are available, the intention is that a single
choice for the FlexNVM partition code and EEPROM data set size is used throughout the
entire lifetime of a given application. The EEPROM endurance equation and graph
shown below assume that only one configuration is ever used.

, EEPROM - 2 x EEESPLIT x EEESIZE , .
Writes_subsystem = x Write_efficiency x npymeycq

EEESPLIT x EEESIZE

where

* Writes_subsystem — minimum number of writes to each FlexRAM location for
subsystem (each subsystem can have different endurance)
 EEPROM — allocated FlexNVM for each EEPROM subsystem based on DEPART;
entered with the Program Partition command
* EEESPLIT — FlexRAM split factor for subsystem; entered with the Program
Partition command
* EEESIZE — allocated FlexRAM based on DEPART; entered with the Program
Partition command
» Write_efficiency —
* (.25 for 8-bit writes to FlexRAM
* 0.50 for 16-bit or 32-bit writes to FlexRAM
* Nyymeyed — data flash cycling endurance (the following graph assumes 10,000
cycles)

K30 Sub-Family Data Sheet, Rev. 3, 11/2012.
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Figure 12. ADC input impedance equivalency diagram

6.6.1.2 16-bit ADC electrical characteristics

ADC SAR

[ ENGINE

Table 25. 16-bit ADC characteristics (VREFH = VDDA! VREFL = VSSA)
Symbol | Description Conditions! Min. Typ.2 Max. Unit Notes
Iopa_apc | Supply current 0.215 — 1.7 mA 3
ADC « ADLPC=1,ADHSC=0| 1.2 2.4 3.9 MHz | taback =1/
asynchronous « ADLPC=1,ADHSC=1| 24 4.0 6.1 MHz TapACK
FADAGK clock source
« ADLPC=0,ADHSC=0| 3.0 5.2 7.3 MHz
* 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 LSB4 5
error * <12-bit modes — +1.4 +2.1
DNL Differential non- * 12-bit modes — +0.7 -1.1to +1.9 LSB* 5
linearity 031005
* <12-bit modes — +0.2
INL Integral non- ¢ 12-bit modes — +1.0 -2.7t0+1.9 LSB* 5
linearity 0710405
¢ <12-bit modes — +0.5
Ers Full-scale error e 12-bit modes — -4 -5.4 LSB* VaDIN =
e <12-bit modes — 1.4 1.8 Vooa
5

Table continues on the next page...
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Typical ADC 16-bit Differential ENOB vs ADC Clock
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Figure 13. 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 14. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode
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6.6.1.3 16-bit ADC with PGA operating conditions
Table 26. 16-bit ADC with PGA operating conditions

Continuous conversions
enabled

Peripheral clock = 50
MHz

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vopa Supply voltage Absolute 1.71 — 3.6 \Y
Vgrerpga |PGA ref voltage VREF_OU | VREF_OU | VREF_OU \Y 2,3
T T T
Vapin | Input voltage Vssa — Vbba \Y
VCM Input Common VSSA —_— VDDA \%
Mode range
Rpgap |Differential input |Gain=1,2,4,8 — 128 — kQ IN+ to IN-4
impedance Gain = 16, 32 — 64 —
Gain =64 — 32 —
Ras Analog source — 100 — Q 5
resistance
Ts ADC sampling 1.25 — — ys 6
time
Crate ADC conversion |< 13 bit modes 18.484 — 450 Ksps 7
rate No ADC hardware
averaging
Continuous conversions
enabled
Peripheral clock = 50
MHz
16 bit modes 37.037 — 250 Ksps 8
No ADC hardware
averaging

1. Typical values assume Vppa = 3.0 V, Temp = 25°C, fapck = 6 MHz unless otherwise stated. Typical values are for
reference only and are not tested in production.
2. ADC must be configured to use the internal voltage reference (VREF_OUT)
3. PGA reference is internally connected to the VREF_OUT pin. If the user wishes to drive VREF_OUT with a voltage other
than the output of the VREF module, the VREF module must be disabled.
4. For single ended configurations the input impedance of the driven input is Rpgap/2
5. The analog source resistance (Ras), external to MCU, should be kept as minimum as possible. Increased Rag causes drop
in PGA gain without affecting other performances. This is not dependent on ADC clock frequency.

6. The minimum sampling time is dependent on input signal frequency and ADC mode of operation. A minimum of 1.25ps

time should be allowed for F,=4 kHz at 16-bit differential mode. Recommended ADC setting is: ADLSMP=1, ADLSTS=2 at
8 MHz ADC clock.
7. ADC clock = 18 MHz, ADLSMP = 1, ADLST = 00, ADHSC =1
8. ADC clock = 12 MHz, ADLSMP = 1, ADLST = 01, ADHSC =1
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6.8.1 CAN switching specifications

See General switching specifications.

6.8.2 DSPI switching specifications (limited voltage range)

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

Table 35. Master mode DSPI timing (limited voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \'%
Frequency of operation — 25 MHz
DSH1 DSPI_SCK output cycle time 2 x tgys — ns
DS2 DSPI_SCK output high/low time (tsck/2) — 2 | (tsck/2) + 2 ns
DS3 DSPI_PCSn valid to DSPI_SCK delay (taus x 2) — — ns 1
2
DS4 DSPI_SCK to DSPI_PCSn invalid delay (tgus x 2) — — ns 2
2
DS5 DSPI_SCK to DSPI_SOUT valid — 8.5 ns
DS6 DSPI_SCK to DSPI_SOUT invalid -2 — ns
DS7 DSPI_SIN to DSPI_SCK input setup 15 — ns
DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

1. The delay is programmable in SPIx_CTARNn[PSSCK] and SPIx_CTARN[CSSCK].
2. The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].

DSPI_PCSn X N X
o5 '; :‘ DS2 ’1 ﬁT’}‘W"
DSPI_SCK /—\_/SM
| Dss | l
(CPOL=0) DS7 e e !
| DS5 ‘
<“—) 14 DS6
DSPI_SOUT X First data ><3 Data X Last data X

Figure 19. DSPI classic SPI timing — master mode

K30 Sub-Family Data Sheet, Rev. 3, 11/2012.

Freescale Semiconductor, Inc. 51




g |

Peripheral operating requirements and behaviors

Table 37. 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

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 \\ X
o5 ’; ‘W" ﬂT’ﬁwﬂ
DSPI_SCK /—\_/Sm
1 DS8 | |
(CPOL=0) DST g ! ;
‘—’: DS ‘ i DS6
DSPI_SOUT X First data Xj'\ Data X Last data X

Figure 21. DSPI classic SPI timing — master mode

Table 38. 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 — 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
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Table 39. 12S/SAl master mode timing in Normal Run, Wait and Stop modes
(full voltage range)

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \"

S1 12S_MCLK cycle time 40 — ns

S2 I12S_MCLK 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 I12S_TX_FS/ — 15 ns
12S_RX_FS output valid

S6 12S_TX_BCLK/I2S_RX_BCLK to I12S_TX_FS/ -1.0 — ns
12S_RX_FS output invalid

S7 12S_TX_BCLK to [12S_TXD valid — 15 ns

S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns

S9 12S_RXD/I2S_RX_FS input setup before 20.5 — ns
12S_RX_BCLK

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

rh dek hat
< 3 >
12S_TX_BCLK/ i/ ;‘ﬂ \ f\ /
12S_RX_BCLK (output) ) S4 ! #- %
l‘ S5 '\ 1 1 S6
12S_TX_FS/ / E \ } L\
12S_RX_FS (output) ! ! ! «
| < oW ! 810
12S_TX_FS/ Y P ) N\
12S_RX_FS (input) ‘ st H ! \—
AR Wssf ‘ ) g
12S_TXD e DE I N

Figure 23. 12S/SAl timing — master modes

Table 40. 12S/SAl slave mode timing in Normal Run, Wait and Stop modes
(full voltage range)

Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \'
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)

Table continues on the next page...
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Table 40. 12S/SAl slave mode timing in Normal Run, Wait and Stop modes (full voltage
range) (continued)

Num. Characteristic Min. Max. Unit

S13 12S_TX_FS/I12S_RX_FS input setup before 5.8 — ns
12S_TX_BCLK/I2S_RX_BCLK

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

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

S17 12S_RXD setup before 125_RX_BCLK 5.8 — ns

S18 I12S_RXD hold after I2S_RX_BCLK 2 — ns

S19 I2S_TX_FS input assertion to 12S_TXD output valid'  |— 25 ns

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

P si1 .

i‘ S12 ¢ .
12S_TX_BCLK/ /e si2 \ ¢ /4 H\ /
12S_RX_BCLK (input) i * Pl

1‘ S15 ’\ l 1 S16
12S_TX_FS/ | / i H - N\
12S_RX_FS (output) ! i3 ! Sl '

B ! R
12S_TX_FS/ Ny ! ~
125_RX_FS (input) —j/ s s I | A N—

5> si ¥ f | oo b
12S_TXD < X I -

Figure 24. 12S/SAIl timing — slave modes

6.8.6.2 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 41. 12S/SAl 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/I12S_RX_BCLK cycle time (output) 250 — ns
S4 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low 45% 55% BCLK period

Table continues on the next page...
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Table 44. LCD electricals (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Virec |ViRreG 3
ARTRlM VIREG TRIM resolution —_— —_— 3.0 % VIREG
— VireG ripple
lvireg | ViReg current adder — RVEN =1 — 1 — A 4
IrBIAS RBIAS current adder . 10 . UA
e LADJ =10 or 11 — High load (LCD glass
capacitance < 8000 pF) — 1 — A
e LADJ =00 or 01 — Low load (LCD glass
capacitance < 2000 pF)
Rgreias | RBIAS resistor values
e LADJ =10 or 11 — High load (LCD glass — 0.28 — MQ
capacitance < 8000 pF)
e LADJ =00 or 01 — Low load (LCD glass . .
capacitance < 2000 pF) 2.98 MQ
VLL2 VLL2 voltage
VLL3 VLL3 voltage

—_

. The actual value used could vary with tolerance.

2. For highest glass capacitance values, LCD_GCR[LADJ] should be configured as specified in the LCD Controller chapter
within the device's reference manual.

3. Vigeg maximum should never be externally driven to any level other than Vpp - 0.15 V

4. 2000 pF load LCD, 32 Hz frame frequency

7 Dimensions

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

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

Then use this document number
98ASS23174W

If you want the drawing for this package
80-pin LQFP
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rimout
80 Pin Name Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
LQFP
22 | DACO_OUT/ | DACO_OUT/ | DAGO_OUT/
CMP1_INY/ CMP1_IN3/ CMP1_IN3/
ADCO_SE23 | ADCO_SE23 | ADCO_SE23
23 | XTAL®2 XTAL32 XTAL32
24 | EXTALR EXTAL32 EXTAL3?
25 | VBAT VBAT VBAT
26 | PTAO JTAG_TCLK/ | TSI0_CH1 PTAO UARTO_CTS_ | FTM0_CH5 JTAG_TCLK/ | EZP_CLK
SWD_CLK/ bl SWD_CLK
E7P CLK UART0_COL_b
21 | PTM JTAG_TDI/ TSI0_CH2 PTA1 UARTO_RX FTM0_CH6 JTAG_TDI EZP_DI
EZP DI
28 | PTA2 JTAG_TDO/ | TSI0_CH3 PTA2 UART0_TX FTM0_CH7 JTAG_TDO/ | EZP_DO
TRACE_SWO/ TRACE_SWO
EZP DO
29 | PTA3 JTAG_TMS/ | TSI0_CH4 PTA3 UARTO_RTS_b | FTM0_CHO JTAG_TMS/
SWD_DIO SWD_DIO
30 | PTAY NMI_b/ TS10_CH5 PTA4 FTMO_CH{ NMI_b EZP CS b
LLWU_P3 EZP_CS.b LLWU_P3
31 | PTAS DISABLED PTA5 FTM0_CH2 CMP2_OUT [250_TX_BCLK | JTAG_TRST b
32 | PTA12 CMP2_INO CMP2_INO PTA12 CANO_TX FTM1_CHO [250_TXD0 FTM1_QD_
PHA
33 | PTA1Y CMP2_IN1 CMP2_IN1 PTA1Y/ CANO_RX FTM1_CH{ [280_TX_FS | FTM1_QD_
LLWU_P4 LLWU_P4 PHB
34 | PTA14 DISABLED PTA14 SPI0_PCSO UARTO_TX [250_RX_BCLK | 1250_TXD1
35 | PTA1S DISABLED PTA15 SPI0_SCK UARTO_RX [250_RXD0
36 | PTA16 DISABLED PTA16 SPI0_SOUT | UARTO_CTS_ [250_RX_FS | 1250_RXD1
b/
UARTO_COL_b
37 | PTA17 ADC1_SE17 | ADC1_SE17 | PTA17 SPI0_SIN UARTO_RTS_b [250_MCLK
38 | VDD VDD VDD
39 | VSS VSS VSS
40 | PTA18 EXTALO EXTALO PTA18 FTMO_FLT2 FTM_CLKINO
41 | PTA19 XTALO XTALO PTA19 FTM1_FLTO FTM_CLKIN1 LPTMRO_ALT1
42 | RESET b RESET b RESET b
43 | PTBO/ LCD_PO/ LGD_PO/ PTBO/ 1260_SCL FTM1_CHO FTM1_QD_ LGD_PO
LLWU_P5 ADCO_SE8/ ADCO_SE8/ LLWU_P5 PHA
ADC1_SE8/ | ADC1_SE8/
T510_CHO TSI0_CHO
44 | PTBI LCD_P1/ LCD_P1/ PTB1 [2C0_SDA FTM1_CH{ FTM1_QD_ LCD_P1
ADCO_SEY ADCO_SEY PHB
ADC1_SEY ADC1_SEY
T510_CH6 TSI0_CH6
45 | PTB2 LCD_P2/ LCD_P2/ PTB2 1260_SCL UARTO_RTS_b FTMO_FLT3 LCD_P2
ADCO_SE12/ | ADCO_SE12/
TSI0_CH7 TSI0_CH?
46 | PTB3 LCD_PY LCD_PY PTB3 [2C0_SDA UARTO_CTS_ FTMO_FLTO LCD_P3
ADCO_SE13/ | ADCO_SE13/ b/
TS10_CH8 TS10_CH8 UARTO_COL_b
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Pinout
80 Pin Name Default ALTO ALTY ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP
47 | PTBS LCD_P8 LCD_P8 PTBS UART3_RTS_b LCD_P8
48 | PTB9 LCD_P9 LCD_P9 PTBY SPI_PCST UART3_CTS_b LCD_P9
49 | PTB10 LCD_P10Y LCD_P10Y PTB10 SPH_PCSO | UART3_RX FTMO_FLTT | LCD_P10
ADC1_SE14 | ADC1_SE14
5 | PTB11 LCD_P11/ LCD_P11/ PTBH SPI_SCK UART3_TX FTMO_FLT2 | LCD_P11
ADC1_SE15 | ADC1_SE15
51 | PTB16 LCD_P12/ LCD_P12/ PTB16 SPI1_SOUT | UARTO_RX EWM_IN LCD_P12
TS10_CH9 TSI0_CH9
52 | PTB17 LCD_P1Yy LCD_P1Y/ PTB17 SPH_SIN UARTO_TX EWM_OUT b | LCD_P13
TSI0_CH10 TSI0_CH10
53 | PTB18 LCD_P14/ LCD_P14/ PTB18 CANO_TX FTM2_CHO [250_TX_BCLK FTM2_QD_ LCD_P14
TS10_CH11 TSI0_CH11 PHA
54 | PTB19 LCD_P15/ LCD_P15/ PTB19 CANO_RX FTM2_CH{ 1250_TX_FS FTM2_QD_ LCD_P15
TS10_CH12 TSI0_CH12 PHB
55 | PTCO LCD_P20/ LCD_P20/ PTCO SPI0_PCS4 | PDB0_EXTRG [250_TXD1 LCD_P20
ADCO_SE14/ | ADCO_SE14/
TS10_CH13 TSI0_CH13
5 | PTC1/ LCD_P21/ LCD_P21/ PTC1/ SPI0_PCS3 | UART1_RTS_b | FTM0_CHO [280_TXDO LCD_P21
LLWU_P6 ADCO_SE15/ | ADCO_SE15/ | LLWU_P6
TS10_CH14 TSI0_CH14
57 | PTC2 LCD_P22/ LCD_P22/ PTC2 SPI0_PCS2 UART1_CTS_b | FTM0_CH1 [280_TX_FS | LCD_P22
ADCO_SE4b/ | ADCO_SE4b/
CMP1_IN0/ CMP1_IN0/
TS10_CH15 TSI0_CH15
58 | PTCY/ LCD_P2y/ LCD_P23/ PTCY SPI0_PCST UART1_RX FTM0_CH2 CLKouT [250_TX_BCLK | LCD_P23
LLWU_P7 CMP1_IN1 CMP1_IN1 LLWU_P7
5 | VSS VSS VSS
60 | VLL3 VLL3 VLL3
61 | VLL2 VLL2 VLL2
62 | VLL1 VLL1 VL1
63 | VCAP2 VCAP2 VCAP2
64 | VCAP1 VCAP1 VCAP1
65 | PTC4/ LCD_P24 LCD_P24 PTC4/ SPI0_PCSO | UART1_TX FTM0_CH3 CMP1_OUT | LCD_P24
LLWU_P8 LLWU_P8
66 | PTCA/ LCD_P25 LCD_P25 PTCS/ SPI0_SCK LPTMRO_ALT2 | 1250_RXD0 CMPO_OUT | LCD_P25
LLWU_P9 LLWU_P9
67 | PTCo/ LCD_P26/ LCD_P26/ PTCé/ SPI0_SOUT | PDBO_EXTRG | 2S0_RX_BCLK [280_MCLK | LCD_P26
LLWU_P10 CMPO_INO CMPO_INO LLWU_P10
68 | PTC7 LCD_P27/ LCD_P27/ PTC7 SPI0_SIN 1250_RX_FS LCD_P27
CMPO_IN1 CMPO_IN1
69 | PTC8 LCD_P28/ LCD_P28/ PTC8 [250_MCLK LCD_P28
ADC1_SE4t/ | ADC1_SE4b/
CMPO_IN2 CMPO_IN2
70 | PTCY LCD_P29/ LCD_P29/ PTC9 1250_RX_BCLK FTM2_FLTO | LCD_P29
ADC1_SESb/ | ADC1_SESH/
CMPO_IN3 CMPO_IN3
71 | PTC10 LCD_P3Y/ LCD_P3(/ PTC10 [2C1_SCL 1250_RX_FS LCD_P30
ADC1_SE6b | ADC1_SE6b
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PTEOl: 1 60 :l VLL3
pTETLLWU_PO [ | 2 so| | vss
pTE2LLWU_PT [ ] 3 ss || PrCaLLwU_P7

pTE3 [ ] 4 57| ] prc2
PTE4LLWU_P2 [ | 5 56 || PTCILLWU_P6

pTEs [_] 6 55| | PTCO
voo [_] 7 sa| ] pTB19
vss |8 53| | prB18
PTE16 | 9 s2| | PTBI7
prer7 [_] 10 51| ] prB16
PTE18[_| 11 so| ] P81
prete [ 12 a9 | ] prBIO

PGAO_DP/ADCO_DPO/ADCT_DP3 [_| 13 as| ] PrBo
PGAO_DM/ADCO_DMO/ADCT_DM3 [_| 14 47| ] Pres
PGA1_DP/ADC1_DPO/ADCO_DP3 [_| 15 46| ] prB3
PGA1_DMW/ADC1_DMO/ADCO_DM3 [_| 16 45| | pre2

vopA [_] 17 44| ] P81

vrerH [ 18 43| | PTBOLLWU_PS

vrerL [_| 19
vssa [] 20

[ ] ReseETb
[ ] pTAte

vBaT [ 25
pTao [ 26
pat [ | 27
praz | 28
pTas [ 20
pTAsLLWU_P3 [_] 30
pTas [_] st
vop [_] 38
vss [_] 89

] =
[]=
xTaLz2 || 23

pratz [ ] 32
PTA13LLWU_P4 [_| 33
PTA1a [ | 34
prats [ | 85
prate [_| 36
prar7 [ | o7

ExTALs2 [ 24

DACO_OUT/CMP1_IN3/ADCO_SE23

VREF_OUT/CMP1_IN5/CMPO_IN5/ADC1_SE18

Figure 27. K30 80 LQFP Pinout Diagram
9 Revision History
The following table provides a revision history for this document.
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