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built-in motor control peripherals and automotive-grade
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Field Description Values

FFF Program flash memory size • 32 = 32 KB
• 64 = 64 KB
• 128 = 128 KB
• 256 = 256 KB
• 512 = 512 KB
• 1M0 = 1 MB
• 2M0 = 2 MB

R Silicon revision • Z = Initial
• (Blank) = Main
• A = Revision after main

T Temperature range (°C) • V = –40 to 105
• C = –40 to 85

PP Package identifier • FM = 32 QFN (5 mm x 5 mm)
• FT = 48 QFN (7 mm x 7 mm)
• LF = 48 LQFP (7 mm x 7 mm)
• LH = 64 LQFP (10 mm x 10 mm)
• MP = 64 MAPBGA (5 mm x 5 mm)
• LK = 80 LQFP (12 mm x 12 mm)
• LL = 100 LQFP (14 mm x 14 mm)
• MC = 121 MAPBGA (8 mm x 8 mm)
• LQ = 144 LQFP (20 mm x 20 mm)
• MD = 144 MAPBGA (13 mm x 13 mm)
• MJ = 256 MAPBGA (17 mm x 17 mm)

CC Maximum CPU frequency (MHz) • 5 = 50 MHz
• 7 = 72 MHz
• 10 = 100 MHz
• 12 = 120 MHz
• 15 = 150 MHz

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

2.4 Example

This is an example part number:

MK30DN512ZVMD10

3 Terminology and guidelines

3.1 Definition: Operating requirement

An operating requirement is 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.

Terminology and guidelines
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Symbol Description Min. Max. Unit

VDD Digital supply voltage –0.3 3.8 V

IDD Digital supply current — 185 mA

VDIO Digital input voltage (except RESET, EXTAL, and XTAL) –0.3 5.5 V

VAIO Analog1, RESET, EXTAL, and XTAL input voltage –0.3 VDD + 0.3 V

ID Maximum current single pin limit (applies to all digital pins) –25 25 mA

VDDA Analog supply voltage VDD – 0.3 VDD + 0.3 V

VBAT RTC battery supply voltage –0.3 3.8 V

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

5 General

5.1 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.

Figure 1. Input signal measurement reference

All digital I/O switching characteristics assume:
1. output pins

• have CL=30pF loads,
• are configured for fast slew rate (PORTx_PCRn[SRE]=0), and
• are configured for high drive strength (PORTx_PCRn[DSE]=1)

2. input pins
• have their passive filter disabled (PORTx_PCRn[PFE]=0)

5.2 Nonswitching electrical specifications

General
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5.2.1 Voltage and current operating requirements
Table 1. Voltage and current operating requirements

Symbol Description Min. Max. Unit Notes

VDD Supply voltage 1.71 3.6 V

VDDA Analog supply voltage 1.71 3.6 V

VDD – VDDA VDD-to-VDDA differential voltage –0.1 0.1 V

VSS – VSSA VSS-to-VSSA differential voltage –0.1 0.1 V

VBAT RTC battery supply voltage 1.71 3.6 V

VIH Input high voltage

• 2.7 V ≤ VDD ≤ 3.6 V

• 1.7 V ≤ VDD ≤ 2.7 V

 

0.7 × VDD

0.75 × VDD

 

—

—

 

V

V

VIL Input low voltage

• 2.7 V ≤ VDD ≤ 3.6 V

• 1.7 V ≤ VDD ≤ 2.7 V

 

—

—

 

0.35 × VDD

0.3 × VDD

 

V

V

VHYS Input hysteresis 0.06 × VDD — V

IICDIO Digital pin negative DC injection current — single pin

• VIN < VSS-0.3V
-5 — mA

1

IICAIO Analog2, EXTAL, and XTAL pin DC injection current —
single pin

• VIN < VSS-0.3V (Negative current injection)

• VIN > VDD+0.3V (Positive current injection)

 

-5

—

 

—

+5

mA

3

IICcont Contiguous pin DC injection current —regional limit,
includes sum of negative injection currents or sum of
positive injection currents of 16 contiguous pins

• Negative current injection

• Positive current injection

-25

—

—

+25

mA

VODPU Open drain pullup voltage level VDD VDD V 4

VRAM VDD voltage required to retain RAM 1.2 — V

VRFVBAT VBAT voltage required to retain the VBAT register file VPOR_VBAT — V

1. All 5 V tolerant digital I/O pins are internally clamped to VSS through an ESD protection diode. There is no diode
connection to VDD. If VIN is less than VDIO_MIN, a current limiting resistor is required. The negative DC injection current
limiting resistor is calculated as R=(VDIO_MIN-VIN)/|IICDIO|.

2. Analog pins are defined as pins that do not have an associated general purpose I/O port function. Additionally, EXTAL and
XTAL are analog pins.

3. All analog pins are internally clamped to VSS and VDD through ESD protection diodes. If VIN is less than VAIO_MIN or greater
than VAIO_MAX, a current limiting resistor is required. The negative DC injection current limiting resistor is calculated as
R=(VAIO_MIN-VIN)/|IICAIO|. The positive injection current limiting resistor is calculated as R=(VIN-VAIO_MAX)/|IICAIO|. Select the
larger of these two calculated resistances if the pin is exposed to positive and negative injection currents.

4. Open drain outputs must be pulled to VDD.

General
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5.2.3 Voltage and current operating behaviors
Table 4. Voltage and current operating behaviors

Symbol Description Min. Typ.1 Max. Unit Notes

VOH Output high voltage — high drive strength

• 2.7 V ≤ VDD ≤ 3.6 V, IOH = -9mA

• 1.71 V ≤ VDD ≤ 2.7 V, IOH = -3mA

 

VDD – 0.5

VDD – 0.5

 

—

—

 

—

—

 

V

V

Output high voltage — low drive strength

• 2.7 V ≤ VDD ≤ 3.6 V, IOH = -2mA

• 1.71 V ≤ VDD ≤ 2.7 V, IOH = -0.6mA

 

VDD – 0.5

VDD – 0.5

 

—

—

 

—

—

 

V

V

IOHT Output high current total for all ports — — 100 mA

VOL Output low voltage — high drive strength

• 2.7 V ≤ VDD ≤ 3.6 V, IOL = 9mA

• 1.71 V ≤ VDD ≤ 2.7 V, IOL = 3mA

 

—

—

 

—

—

 

0.5

0.5

 

V

V

2

Output low voltage — low drive strength

• 2.7 V ≤ VDD ≤ 3.6 V, IOL = 2mA

• 1.71 V ≤ VDD ≤ 2.7 V, IOL = 0.6mA

 

—

—

 

—

—

 

0.5

0.5

 

V

V

IOLT Output low current total for all ports — — 100 mA

IINA Input leakage current, analog pins and digital
pins configured as analog inputs

• VSS ≤ VIN ≤ VDD

• All pins except EXTAL32, XTAL32,
EXTAL, XTAL

• EXTAL (PTA18) and XTAL (PTA19)

• EXTAL32, XTAL32

 

 

 

—

—

—

 

 

 

0.002

0.004

0.075

 

 

 

0.5

1.5

10

 

 

 

μA

μA

μA

3, 4

IIND Input leakage current, digital pins

• VSS ≤ VIN ≤ VIL

• All digital pins

• VIN = VDD

• All digital pins except PTD7

• PTD7

 

 

—

 

—

—

 

 

0.002

 

0.002

0.004

 

 

0.5

 

0.5

1

 

 

μA

 

μA

μA

4, 5

IIND Input leakage current, digital pins

• VIL < VIN < VDD

• VDD = 3.6 V

• VDD = 3.0 V

• VDD = 2.5 V

• VDD = 1.7 V

 

 

—

—

—

—

 

 

18

12

8

3

 

 

26

49

13

6

 

 

μA

μA

μA

μA

4, 5, 6

Table continues on the next page...
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Table 4. Voltage and current operating behaviors (continued)

Symbol Description Min. Typ.1 Max. Unit Notes

IIND Input leakage current, digital pins

• VDD < VIN < 5.5 V

 

—

 

1

 

50

 

μA

4, 5

ZIND Input impedance examples, digital pins

• VDD = 3.6 V

• VDD = 3.0 V

• VDD = 2.5 V

• VDD = 1.7 V

 

—

—

—

—

 

—

—

—

—

 

48

55

57

85

 

kΩ

kΩ

kΩ

kΩ

4, 7

RPU Internal pullup resistors 20 35 50 kΩ 8

RPD Internal pulldown resistors 20 35 50 kΩ 9

1. Typical values characterized at 25°C and VDD = 3.6 V unless otherwise noted.
2. Open drain outputs must be pulled to VDD.
3. Analog pins are defined as pins that do not have an associated general purpose I/O port function.
4. Digital pins have an associated GPIO port function and have 5V tolerant inputs, except EXTAL and XTAL.
5. Internal pull-up/pull-down resistors disabled.
6. Characterized, not tested in production.
7. Examples calculated using VIL relation, VDD, and max IIND: ZIND=VIL/IIND. This is the impedance needed to pull a high

signal to a level below VIL due to leakage when VIL < VIN < VDD. These examples assume signal source low = 0 V.
8. Measured at VDD supply voltage = VDD min and Vinput = VSS
9. Measured at VDD supply voltage = VDD min and Vinput = VDD

+
–

Digital input

Source

Z IND

I IND

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 = 100 MHz
• Bus clock = 50 MHz
• Flash clock = 25 MHz
• MCG mode: FEI

General
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Table 5. Power mode transition operating behaviors

Symbol Description Min. Max. Unit Notes

tPOR After a POR event, amount of time from the point VDD
reaches 1.71 V to execution of the first instruction
across the operating temperature range of the chip.

• VDD slew rate ≥ 5.7 kV/s

• VDD slew rate < 5.7 kV/s

 

 

—

—

 

 

300

1.7 V / (VDD
slew rate)

μs 1

• VLLS1 → RUN
— 134 μs

• VLLS2 → RUN
— 96 μs

• VLLS3 → RUN
— 96 μs

• LLS → RUN
— 6.2 μs

• VLPS → RUN
— 5.9 μs

• STOP → RUN
— 5.9 μs

1. Normal boot (FTFL_OPT[LPBOOT]=1)

5.2.5 Power consumption operating behaviors
Table 6. Power consumption operating behaviors

Symbol Description Min. Typ. Max. Unit Notes

IDDA Analog supply current — — See note mA 1

IDD_RUN Run mode current — all peripheral clocks
disabled, code executing from flash

• @ 1.8V

• @ 3.0V

 

 

—

—

 

 

45

47

 

 

70

72

 

 

mA

mA

2

IDD_RUN Run mode current — all peripheral clocks
enabled, code executing from flash

• @ 1.8V

• @ 3.0V

• @ 25°C

• @ 125°C

 

 

—

 

—

—

 

 

61

 

63

72

 

 

85

 

71

87

 

 

mA

 

mA

mA

3, 4

IDD_WAIT Wait mode high frequency current at 3.0 V — all
peripheral clocks disabled

— 35 — mA 2

IDD_WAIT Wait mode reduced frequency current at 3.0 V —
all peripheral clocks disabled

— 15 — mA 5

IDD_VLPR Very-low-power run mode current at 3.0 V — all
peripheral clocks disabled

— N/A — mA 6

Table continues on the next page...
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2. VDD = 3.3 V, TA = 25 °C, fOSC = 12 MHz (crystal), fSYS = 96 MHz, fBUS = 48MHz
3. Specified according to Annex D of IEC Standard 61967-2, Measurement of Radiated Emissions—TEM Cell and Wideband

TEM Cell Method

5.2.7 Designing with radiated emissions in mind

To find application notes that provide guidance on designing your system to minimize
interference from radiated emissions:

1. Go to www.freescale.com.
2. Perform a keyword search for “EMC design.”

5.2.8 Capacitance attributes
Table 8. Capacitance attributes

Symbol Description Min. Max. Unit

CIN_A Input capacitance: analog pins — 7 pF

CIN_D Input capacitance: digital pins — 7 pF

5.3 Switching specifications

5.3.1 Device clock specifications
Table 9. Device clock specifications

Symbol Description Min. Max. Unit Notes

Normal run mode

fSYS System and core clock — 100 MHz

fBUS Bus clock — 50 MHz

fFLASH Flash clock — 25 MHz

fLPTMR LPTMR clock — 25 MHz

5.3.2 General switching specifications

These general purpose specifications apply to all signals configured for GPIO, UART,
CAN, CMT, and I2C signals.

General
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6.1.2 JTAG electricals
Table 13. JTAG limited voltage range electricals

Symbol Description Min. Max. Unit

Operating voltage 2.7 3.6 V

J1 TCLK frequency of operation

• Boundary Scan

• JTAG and CJTAG

• Serial Wire Debug

 

0

0

0

 

10

25

50

MHz

J2 TCLK cycle period 1/J1 — ns

J3 TCLK clock pulse width

• Boundary Scan

• JTAG and CJTAG

• Serial Wire Debug

 

50

20

10

 

—

—

—

 

ns

ns

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 0 — 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 — 17 ns

J12 TCLK low to TDO high-Z — 17 ns

J13 TRST assert time 100 — ns

J14 TRST setup time (negation) to TCLK high 8 — ns

Table 14. JTAG full voltage range electricals

Symbol Description Min. Max. Unit

Operating voltage 1.71 3.6 V

J1 TCLK frequency of operation

• Boundary Scan

• JTAG and CJTAG

• Serial Wire Debug

 

0

0

0

 

10

20

40

MHz

J2 TCLK cycle period 1/J1 — ns

J3 TCLK clock pulse width

• Boundary Scan

• JTAG and CJTAG

• Serial Wire Debug

 

50

25

12.5

 

—

—

—

 

ns

ns

ns

J4 TCLK rise and fall times — 3 ns

Table continues on the next page...

Peripheral operating requirements and behaviors

K30 Sub-Family Data Sheet Data Sheet, Rev. 7, 02/2013.

Freescale Semiconductor, Inc. 23



Table 14. JTAG full voltage range electricals (continued)

Symbol Description Min. Max. Unit

J5 Boundary scan input data setup time to TCLK rise 20 — ns

J6 Boundary scan input data hold time after TCLK rise 0 — ns

J7 TCLK low to boundary scan output data valid — 25 ns

J8 TCLK low to boundary scan output high-Z — 25 ns

J9 TMS, TDI input data setup time to TCLK rise 8 — ns

J10 TMS, TDI input data hold time after TCLK rise 1.4 — ns

J11 TCLK low to TDO data valid — 22.1 ns

J12 TCLK low to TDO high-Z — 22.1 ns

J13 TRST assert time 100 — ns

J14 TRST setup time (negation) to TCLK high 8 — ns

J2

J3 J3

J4 J4

TCLK (input)

Figure 5. Test clock input timing

J7

J8

J7

J5 J6

Input data valid

Output data valid

Output data valid

TCLK

Data inputs

Data outputs

Data outputs

Data outputs

Figure 6. Boundary scan (JTAG) timing

Peripheral operating requirements and behaviors
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J11

J12

J11

J9 J10

Input data valid

Output data valid

Output data valid

TCLK

TDI/TMS

TDO

TDO

TDO

Figure 7. Test Access Port timing

J14

J13

TCLK

TRST

Figure 8. TRST timing

6.2 System modules

There are no specifications necessary for the device's system modules.

6.3 Clock modules

Peripheral operating requirements and behaviors
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Table 21. Flash command timing specifications (continued)

Symbol Description Min. Typ. Max. Unit Notes

 

tswapx01

tswapx02

tswapx04

tswapx08

Swap Control execution time

• control code 0x01

• control code 0x02

• control code 0x04

• control code 0x08

 

—

—

—

—

 

200

70

70

—

 

—

150

150

30

 

μs

μs

μs

μs

1. Assumes 25 MHz flash clock frequency.
2. Maximum times for erase parameters based on expectations at cycling end-of-life.

6.4.1.3 Flash high voltage current behaviors
Table 22. Flash high voltage current behaviors

Symbol Description Min. Typ. Max. Unit

IDD_PGM Average current adder during high voltage
flash programming operation

— 2.5 6.0 mA

IDD_ERS Average current adder during high voltage
flash erase operation

— 1.5 4.0 mA

6.4.1.4 Reliability specifications
Table 23. NVM reliability specifications

Symbol Description Min. Typ.1 Max. Unit Notes

Program Flash

tnvmretp10k Data retention after up to 10 K cycles 5 50 — years

tnvmretp1k Data retention after up to 1 K cycles 20 100 — years

nnvmcycp Cycling endurance 10 K 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.

6.4.2 EzPort Switching Specifications
Table 24. EzPort switching specifications

Num Description Min. Max. Unit

Operating voltage 1.71 3.6 V

EP1 EZP_CK frequency of operation (all commands except
READ)

— fSYS/2 MHz

Table continues on the next page...
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6.6.3.2 12-bit DAC operating behaviors
Table 31. 12-bit DAC operating behaviors

Symbol Description Min. Typ. Max. Unit Notes

IDDA_DACL

P

Supply current — low-power mode — — 150 μA

IDDA_DACH

P

Supply current — high-speed mode — — 700 μA

tDACLP Full-scale settling time (0x080 to 0xF7F) —
low-power mode

— 100 200 μs 1

tDACHP Full-scale settling time (0x080 to 0xF7F) —
high-power mode

— 15 30 μs 1

tCCDACLP Code-to-code settling time (0xBF8 to 0xC08)
— low-power mode and high-speed mode

— 0.7 1 μs 1

Vdacoutl DAC output voltage range low — high-speed
mode, no load, DAC set to 0x000

— — 100 mV

Vdacouth DAC output voltage range high — high-
speed mode, no load, DAC set to 0xFFF

VDACR
−100

— VDACR mV

INL Integral non-linearity error — high speed
mode

— — ±8 LSB 2

DNL Differential non-linearity error — VDACR > 2
V

— — ±1 LSB 3

DNL Differential non-linearity error — VDACR =
VREF_OUT

— — ±1 LSB 4

VOFFSET Offset error — ±0.4 ±0.8 %FSR 5

EG Gain error — ±0.1 ±0.6 %FSR 5

PSRR Power supply rejection ratio, VDDA ≥ 2.4 V 60 — 90 dB

TCO Temperature coefficient offset voltage — 3.7 — μV/C 6

TGE Temperature coefficient gain error — 0.000421 — %FSR/C

Rop Output resistance load = 3 kΩ — — 250 Ω

SR Slew rate -80h→ F7Fh→ 80h

• High power (SPHP)

• Low power (SPLP)

 

1.2

0.05

 

1.7

0.12

 

—

—

V/μs

CT Channel to channel cross talk — — -80 dB

BW 3dB bandwidth

• High power (SPHP)

• Low power (SPLP)

 

550

40

 

—

—

 

—

—

kHz

1. Settling within ±1 LSB
2. The INL is measured for 0 + 100 mV to VDACR −100 mV
3. The DNL is measured for 0 + 100 mV to VDACR −100 mV
4. The DNL is measured for 0 + 100 mV to VDACR −100 mV with VDDA > 2.4 V
5. Calculated by a best fit curve from VSS + 100 mV to VDACR − 100 mV
6. VDDA = 3.0 V, reference select set for VDDA (DACx_CO:DACRFS = 1), high power mode (DACx_C0:LPEN = 0), DAC set to

0x800, temperature range is across the full range of the device
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6. Cb = total capacitance of the one bus line in pF.
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tf
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Figure 21. Timing definition for fast and standard mode devices on the I2C bus

6.8.5 UART switching specifications

See General switching specifications.

6.8.6 SDHC specifications

The following timing specs are defined at the chip I/O pin and must be translated
appropriately to arrive at timing specs/constraints for the physical interface.

Table 41. SDHC switching specifications

Num Symbol Description Min. Max. Unit

Card input clock

SD1 fpp Clock frequency (low speed) 0 400 kHz

fpp Clock frequency (SD\SDIO full speed\high speed) 0 25\50 MHz

fpp Clock frequency (MMC full speed\high speed) 0 20\50 MHz

fOD Clock frequency (identification mode) 0 400 kHz

SD2 tWL Clock low time 7 — ns

SD3 tWH Clock high time 7 — ns

SD4 tTLH Clock rise time — 3 ns

SD5 tTHL Clock fall time — 3 ns

SDHC output / card inputs SDHC_CMD, SDHC_DAT (reference to SDHC_CLK)

SD6 tOD SDHC output delay (output valid) -5 8.3 ns

SDHC input / card inputs SDHC_CMD, SDHC_DAT (reference to SDHC_CLK)

SD7 tISU SDHC input setup time 5 — ns

SD8 tIH SDHC input hold time 0 — ns
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S1 S2 S2

S3

S4

S4

S5

S9

S7

S9 S10

S7

S8

S6

S10

S8

I2S_MCLK (output)

I2S_BCLK (output)

I2S_FS (output)

I2S_FS (input)

I2S_TXD

I2S_RXD

Figure 23. I2S timing — master mode

Table 43. I2S slave mode timing (limited voltage range)

Num Description Min. Max. Unit

Operating voltage 2.7 3.6 V

S11 I2S_BCLK cycle time (input) 8 x tSYS — ns

S12 I2S_BCLK pulse width high/low (input) 45% 55% MCLK period

S13 I2S_FS input setup before I2S_BCLK 10 — ns

S14 I2S_FS input hold after I2S_BCLK 3 — ns

S15 I2S_BCLK to I2S_TXD/I2S_FS output valid — 20 ns

S16 I2S_BCLK to I2S_TXD/I2S_FS output invalid 0 — ns

S17 I2S_RXD setup before I2S_BCLK 10 — ns

S18 I2S_RXD hold after I2S_BCLK 2 — ns

Peripheral operating requirements and behaviors

K30 Sub-Family Data Sheet Data Sheet, Rev. 7, 02/2013.

54 Freescale Semiconductor, Inc.



S15

S13

S15

S17 S18

S15

S16

S16

S14

S16

S11

S12

S12

I2S_BCLK (input)

I2S_FS (output)

I2S_FS (input)

I2S_TXD

I2S_RXD

Figure 24. I2S timing — slave modes

Table 44. I2S master mode timing (full voltage range)

Num Description Min. Max. Unit

Operating voltage 1.71 3.6 V

S1 I2S_MCLK cycle time 2 x tSYS ns

S2 I2S_MCLK pulse width high/low 45% 55% MCLK period

S3 I2S_BCLK cycle time 5 x tSYS — ns

S4 I2S_BCLK pulse width high/low 45% 55% BCLK period

S5 I2S_BCLK to I2S_FS output valid — 15 ns

S6 I2S_BCLK to I2S_FS output invalid -4.3 — ns

S7 I2S_BCLK to I2S_TXD valid — 15 ns

S8 I2S_BCLK to I2S_TXD invalid -4.6 — ns

S9 I2S_RXD/I2S_FS input setup before I2S_BCLK 23.9 — ns

S10 I2S_RXD/I2S_FS input hold after I2S_BCLK 0 — ns

Table 45. I2S slave mode timing (full voltage range)

Num Description Min. Max. Unit

Operating voltage 1.71 3.6 V

S11 I2S_BCLK cycle time (input) 8 x tSYS — ns

S12 I2S_BCLK pulse width high/low (input) 45% 55% MCLK period

S13 I2S_FS input setup before I2S_BCLK 10 — ns

S14 I2S_FS input hold after I2S_BCLK 3.5 — ns

S15 I2S_BCLK to I2S_TXD/I2S_FS output valid — 28.6 ns

S16 I2S_BCLK to I2S_TXD/I2S_FS output invalid 0 — ns

S17 I2S_RXD setup before I2S_BCLK 10 — ns

S18 I2S_RXD hold after I2S_BCLK 2 — ns
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6.9.2 LCD electrical characteristics
Table 47. LCD electricals

Symbol Description Min. Typ. Max. Unit Notes

fFrame LCD frame frequency 28 30 58 Hz

CLCD LCD charge pump capacitance — nominal value — 100 — nF 1

CBYLCD LCD bypass capacitance — nominal value — 100 — nF 1

CGlass LCD glass capacitance — 2000 8000 pF 2

VIREG VIREG

• HREFSEL=0, RVTRIM=1111

• HREFSEL=0, RVTRIM=1000

• HREFSEL=0, RVTRIM=0000

• HREFSEL=1, RVTRIM=1111

• HREFSEL=1, RVTRIM=1000

• HREFSEL=1, RVTRIM=0000

 

—

—

—

—

—

—

 

1.11

1.01

0.91

1.84

1.69

1.54

 

—

—

—

—

—

—

 

V

V

V

V

V

V

3

ΔRTRIM VIREG TRIM resolution — — 3.0 % VIREG

— VIREG ripple

• HREFSEL = 0

• HREFSEL = 1

 

—

—

 

—

—

 

30

50

 

mV

mV

IVIREG VIREG current adder — RVEN = 1 — 1 — µA 4

IRBIAS RBIAS current adder

• LADJ = 10 or 11 — High load (LCD glass
capacitance ≤ 8000 pF)

• LADJ = 00 or 01 — Low load (LCD glass
capacitance ≤ 2000 pF)

—

—

10

1

—

—

µA

µA

RRBIAS RBIAS resistor values

• LADJ = 10 or 11 — High load (LCD glass
capacitance ≤ 8000 pF)

• LADJ = 00 or 01 — Low load (LCD glass
capacitance ≤ 2000 pF)

 

—

 

—

 

0.28

 

2.98

 

—

 

—

 

MΩ

 

MΩ

VLL2 VLL2 voltage

• HREFSEL = 0

• HREFSEL = 1

 

2.0 − 5%

3.3 − 5%

 

2.0

3.3

 

—

—

 

V

V

VLL3 VLL3 voltage

• HREFSEL = 0

• HREFSEL = 1

 

3.0 − 5%

5 − 5%

 

3.0

5

 

—

—

 

V

V

1. The actual value used could vary with tolerance.
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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. VIREG maximum should never be externally driven to any level other than VDD - 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 freescale.com and perform a keyword search for the
drawing’s document number:

If you want the drawing for this package Then use this document number

100-pin LQFP 98ASS23308W

8 Pinout

8.1 K30 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.

100
LQFP

Pin Name Default ALT0 ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort

1 PTE0 ADC1_SE4a ADC1_SE4a PTE0 SPI1_PCS1 UART1_TX SDHC0_D1 I2C1_SDA

2 PTE1/
LLWU_P0

ADC1_SE5a ADC1_SE5a PTE1/
LLWU_P0

SPI1_SOUT UART1_RX SDHC0_D0 I2C1_SCL

3 PTE2/
LLWU_P1

ADC1_SE6a ADC1_SE6a PTE2/
LLWU_P1

SPI1_SCK UART1_CTS_b SDHC0_DCLK

4 PTE3 ADC1_SE7a ADC1_SE7a PTE3 SPI1_SIN UART1_RTS_b SDHC0_CMD

5 PTE4/
LLWU_P2

DISABLED PTE4/
LLWU_P2

SPI1_PCS0 UART3_TX SDHC0_D3

6 PTE5 DISABLED PTE5 SPI1_PCS2 UART3_RX SDHC0_D2

7 PTE6 DISABLED PTE6 SPI1_PCS3 UART3_CTS_b I2S0_MCLK I2S0_CLKIN

8 VDD VDD VDD

9 VSS VSS VSS

10 PTE16 ADC0_SE4a ADC0_SE4a PTE16 SPI0_PCS0 UART2_TX FTM_CLKIN0 FTM0_FLT3

Dimensions
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60

59
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Figure 25. K30 100 LQFP Pinout Diagram

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

Table 48. Revision History

Rev. No. Date Substantial Changes

1 11/2010 Initial public revision

2 3/2011 Many updates throughout

Table continues on the next page...
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