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General

1.4 Voltage and current operating ratings
Table 4. Voltage and current operating ratings

Symbol Description Min. Max. Unit
Vpp Digital supply voltage -0.3 3.8 \Y
Ibp Digital supply current — 120 mA
Vio 1O pin input voltage -0.3 Vpp + 0.3 \

Ip Instantaneous maximum current single pin limit (applies to -25 25 mA
all port pins)

Vppa Analog supply voltage Vpp — 0.3 Vpp + 0.3 \
Vuse pp  |USB_DP input voltage -0.3 3.63 \
VusB_pm USB_DM input voltage -0.3 3.63 \'

VREGIN USB regulator input -0.3 6.0 \

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
Vi ZZ‘

Input Signal Midpoint1

V
Fall Time —> ‘(— . —> Rise Time

The mldpomt is V||_ + (V|H - V||_) /2
Figure 2. Input signal measurement reference

All digital I/O switching characteristics, unless otherwise specified, assume the output
pins have the following characteristics.

* C.=30 pF loads

e Slew rate disabled

e Normal drive strength
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General
Table 9. Power consumption operating behaviors (continued)
Symbol Description Typ. Max Unit Note
Run mode current - 48 MHz core / 24 |at 25 °C 6.9 71 mA
MHz bus and flash, aI.I peripheral clocks at 125 °C 73 76 mA
enabled, code executing from flash, at
3.0V
Ibb_waIT Wait mode current - core disabled / 48 |— 2.9 3.5 mA 3
MHz system / 24 MHz bus / flash
disabled (flash doze enabled), all
peripheral clocks disabled, at 3.0 V
Ibb_waIT Wait mode current - core disabled /24 |— 2.2 2.8 mA 3
MHz system / 24 MHz bus / flash
disabled (flash doze enabled), wait
mode reduced frequency current at 3.0
V — all peripheral clocks disabled
Ipp_psTOP2 Stop mode current with partial stop 2 — 1.6 2.1 mA 3
clocking option - core and system
disabled / 10.5 MHz bus, at 3.0 V
Ipbb_VLPRCO _CM Very-low-power run mode current in — 798 — HA 5
compute operation - 4 MHz core / 0.8
MHz flash / bus clock disabled, LPTMR
running with 4 MHz internal reference
clock, CoreMark benchmark code
executing from flash, at 3.0 V
Ipb_vLPRCO Very low power run mode current in — 167 336 A 6
compute operation - 4 MHz core / 0.8
MHz flash / bus clock disabled, code
executing from flash, at 3.0 V
Ipbb_vLPR Very low power run mode current - 4 — 192 354 A 6
MHz core / 0.8 MHz bus and flash, all
peripheral clocks disabled, code
executing from flash, at 3.0 V
Ipp_vLPR Very low power run mode current - 4 — 257 431 HA 4,6
MHz core / 0.8 MHz bus and flash, all
peripheral clocks enabled, code
executing from flash, at 3.0 V
Ipp_viPw Very low power wait mode current - — 112 286 HA 6
core disabled / 4 MHz system / 0.8
MHz bus / flash disabled (flash doze
enabled), all peripheral clocks disabled,
at3.0Vv
Ibb_sTop Stop mode current at 3.0 V at25°C 306 328 pA —
at50 °C 322 349 pA
at70 °C 348 382 pA
at 85 °C 384 433 pA
at 105 °C 481 578 pA
Ipb_vips Very-low-power stop mode currentat |at 25 °C 2.71 5.03 HA —
30V at 50 °C 705 | 11.94 uA
at70 °C 15.80 26.87 pA

Table continues on the next page...
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General

2.2.7 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.”

2.2.8 Capacitance attributes
Table 12. Capacitance attributes

Symbol Description Min. Max. Unit

Cin Input capacitance — 7 pF

2.3 Switching specifications

2.3.1 Device clock specifications
Table 13. Device clock specifications

Symbol | Description | Min. Max. Unit
Normal run mode
fsvs System and core clock — 48 MHz
faus Bus clock — 24 MHz
fELASH Flash clock — 24 MHz
fsys use | System and core clock when Full Speed USB in operation 20 — MHz
fLPTMR LPTMR clock — 24 MHz
VLPR and VLPS modes'’
fsys System and core clock — 4 MHz
faus Bus clock — 1 MHz
fELASH Flash clock — 1 MHz
fLpTMR LPTMR clock? — 24 MHz
fERCLK External reference clock — 16 MHz
fLetmr_ERcLk |LPTMR external reference clock — 16 MHz
fosc_ni_2 Oscillator crystal or resonator frequency — high frequency — 16 MHz
mode (high range) (MCG_C2[RANGE]=1x)
frem TPM asynchronous clock — 8 MHz
fuaRTO UARTO asynchronous clock — 8 MHz
16 Kinetis KL46 Sub-Family, Rev5 08/2014.
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Peripheral operating requirements and behaviors

2.4.2 Thermal attributes
Table 16. Thermal attributes

Board type Symbol Description 121 100 64 64 Unit Notes
MAPBG| LQFP LQFP | MAPBG
A A
Single-layer (1S) Reya | Thermal resistance, junction 94 64 69 49.8 °C/W 1
to ambient (natural
convection)
Four-layer (2s2p) Rgya | Thermal resistance, junction 57 51 51 42.3 °C/W
to ambient (natural
convection)
Single-layer (1S) Reuma | Thermal resistance, junction 81 54 58 40.9 °C/W
to ambient (200 ft./min. air
speed)
Four-layer (2s2p) Reywa |Thermal resistance, junction 53 45 44 37.7 °C/W
to ambient (200 ft./min. air
speed)
— Rgys | Thermal resistance, junction 40 37 33 39.2 °C/W 2
to board
— Regyc | Thermal resistance, junction 30 19 19 50.3 °C/W 3
to case
— Y,r | Thermal characterization 8 4 4 22 °C/W 4
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), or EIA/JJEDEC Standard JESD51-6, Integrated Circuit Thermal Test Method
Environmental Conditions — Forced Convection (Moving Air).

2. Determined according to JEDEC Standard JESD51-8, Integrated Circuit Thermal Test Method Environmental
Conditions — Junction-to-Board.

3. 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.

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

3 Peripheral operating requirements and behaviors

3.1 Core modules

18 Kinetis KL46 Sub-Family, Rev5 08/2014.
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Peripheral operating requirements and behaviors

Table 18. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Jace_pii |PLL accumulated jitter over 1us (RMS) 10
* fueo = 48 MHz — 1350 — ps
* fueo = 100 MHz — 600 — ps
Diock Lock entry frequency tolerance +1.49 — +2.98 Y%
Duni Lock exit frequency tolerance +4.47 — +5.97 %o
toi_lock | LOck detector detection time — — 150 x 106 s 11
+1075(1/
fpILref)

Howb

© N o

©

11.

. This parameter is measured with the internal reference (slow clock) being used as a reference to the FLL (FEI clock

mode).

The deviation is relative to the factory trimmed frequency at nominal Vpp and 25 °C, finis .

These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32 = 0.

The resulting system clock frequencies must not exceed their maximum specified values. The DCO frequency deviation
(Afyeo_t) Over voltage and temperature must be considered.

These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32 = 1.

The resulting clock frequency must not exceed the maximum specified clock frequency of the device.

This specification is based on standard deviation (RMS) of period or frequency.

This specification applies to any time the FLL reference source or reference divider is changed, trim value is changed,
DMX®32 bit is changed, DRS bits are changed, or changing from FLL disabled (BLPE, BLPI) to FLL enabled (FEI, FEE,
FBE, FBI). If a crystal/resonator is being used as the reference, this specification assumes it is already running.
Excludes any oscillator currents that are also consuming power while PLL is in operation.

. This specification was obtained using a Freescale developed PCB. PLL jitter is dependent on the noise characteristics

of each PCB and results will vary.

This specification applies to any time the PLL VCO divider or reference divider is changed, or changing from PLL

disabled (BLPE, BLPI) to PLL enabled (PBE, PEE). If a crystal/resonator is being used as the reference, this
specification assumes it is already running.

3.3.2 Oscillator electrical specifications

3.3.2.1 Oscillator DC electrical specifications

Table 19. Oscillator DC electrical specifications

Symbol | Description Min. Typ. Max. Unit Notes

Vop Supply voltage 1.71 — 3.6 \Y,
lbposc | Supply current — low-power mode (HGO=0) 1

e 32 kHz — 500 — nA
e 4 MHz — 200 — pA
e 8 MHz (RANGE=01) — 300 — pA
e 16 MHz — 950 — pA
— 1.2 — mA

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

&

Cx,Cy can be provided by using the integrated capacitors when the low frequency oscillator (RANGE = 00) is used. For
all other cases external capacitors must be used.

When low power mode is selected, 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.

3.3.2.2 Oscillator frequency specifications

Table 20. 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_extat | INput clock frequency (external clock mode) — — 48 MHz 1,2
tac_extar | INput clock duty cycle (external clock mode) 40 50 60 %o
tost Crystal startup time — 32 kHz low-frequency, — 750 — ms 3,4

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

N —

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

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

Crystal startup time is defined as the time between the oscillator being enabled and the OSCINIT bit in the MCG_S
register being set.

3.4 Memories and memory interfaces

3.4.1 Flash electrical specifications

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

24
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Peripheral operating requirements and behaviors

3.6.2 CMP and 6-bit DAC electrical specifications

Table 27. Comparator and 6-bit DAC electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vbp Supply voltage 1.71 — 3.6 \
IbbHS Supply current, High-speed mode (EN=1, — — 200 pA
PMODE=1)
IbpLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 A
VAN Analog input voltage Vgs—0.3 — Vbp \
Vaio Analog input offset voltage — — 20 mV
VH Analog comparator hysteresis’
e CRO[HYSTCTR] = 00 — 5 — mV
e CRO[HYSTCTR] = 01 — 10 — mV
e CRO[HYSTCTR] = 10 — 20 — mV
e CRO[HYSTCTR] = 11 — 30 — mV
Vewmpon | Output high Vpp — 0.5 — — \
Vempor | Output low — — 0.5 \
tbHs Propagation delay, high-speed mode (EN=1, 20 50 200 ns
PMODE=1)
toLs Propagation delay, low-speed mode (EN=1, 80 250 600 ns
PMODE=0)
Analog comparator initialization delay? — — 40 ys
Ibaceb 6-bit DAC current adder (enabled) — 7 — pA
INL 6-bit DAC integral non-linearity -0.5 — 0.5 LSB3
DNL 6-bit DAC differential non-linearity -0.3 — 0.3 LSB

—

. Typical hysteresis is measured with input voltage range limited to 0.6 to Vpp—0.6 V.

2. Comparator initialization delay is defined as the time between software writes to change control inputs (Writes to
CMP_DACCR[DACEN], CMP_DACCRI[VRSEL], CMP_DACCR[VOSEL], CMP_MUXCRI[PSEL], and
CMP_MUXCR[MSEL]) and the comparator output settling to a stable level.

3. 1LSB = Vigference/64

Kinetis KL46 Sub-Family, Rev5 08/2014. 31
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3.6.3 12-bit DAC electrical characteristics
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Figure 11. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 1)

3.6.3.1 12-bit DAC operating requirements
Table 28. 12-bit DAC operating requirements
Symbol | Desciption Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 \
VpaACR Reference voltage 1.13 3.6 \Y, 1
C. Output load capacitance — 100 pF 2
I Output load current — 1 mA
1. The DAC reference can be selected to be Vppa or VRern-
2. A small load capacitance (47 pF) can improve the bandwidth performance of the DAC.
Kinetis KL46 Sub-Family, Rev5 08/2014. 33
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Table 32. SPI master mode timing on slew rate enabled pads (continued)

Peripheral operating requirements and behaviors

Num. Symbol | Description Min. Max. Unit Note
8 ty Data valid (after SPSCK edge) — 52 ns —
9 tho Data hold time (outputs) 0 — ns —
10 tRi Rise time input — tperiph - 25 ns —
te Fall time input
11 tro Rise time output — 36 ns —
tro Fall time output
1. For SPIO fperiph is the bus clock (fgys). For SPI1 fheripn is the system clock (fsys).
2. tperiph = 1/fperiph
ss'
(OUTPUT) N
SPSCK < : b —
(CPOL=0) / /[ ] ] \
(OUTPUT) 7 S i Y/ L
‘—» -
SPSCK \ — @ 2 _>_ 4_@ s
(CPOL=1) \ \ /
(OUTPUT) N . I
MISO 2 j >
(INPUT) MSB IN BIT6...1 LSBIN
> (8) >
Mos! >< MSB OUT? BITG... '1\1 >< LSB OUT
(OUTPUT) '\1
1. If configured as an output.
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.
Figure 14. SPI master mode timing (CPHA = 0)
39
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(INPSL?T) x

X
Y
©
H
}
Y

SPSCK A | 4\3
CPOL=0
((INPUT)) __7/ N \<_r\‘_/ !

SPSCK —— G 4——\: (Dagl= = ~® :
(CPOL=1) 7

(INPUT) \—'/ _ Y A
(OS'T?,%T)— oo X SLAVE| | MsB ouT BIT6...r1\‘ >< SLAVE LSB OUT

—>| =<(8)
MOSI \—\
MSB IN [ BIT6...1 LSB IN {

(INPUT) )

NOTE: Not defined

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

3.8.4 Inter-Integrated Circuit Interface (12C) timing
Table 35. 12C timing

Characteristic Symbol Standard Mode Fast Mode Unit
Minimum | Maximum | Minimum | Maximum
SCL Clock Frequency fsoL 0 100 0 400! kHz
Hold time (repeated) START condition. | typ; STA 4 — 0.6 — ys
After this period, the first clock pulse is
generated.
LOW period of the SCL clock tLow 4.7 — 1.3 — ps
HIGH period of the SCL clock thigH 4 — 0.6 — ps
Set-up time for a repeated START tsy; STA 4.7 — 0.6 — us
condition
Data hold time for I2C bus devices typ; DAT 02 3.458 04 0.92 us
Data set-up time tgy; DAT 250° — 1003, © — ns
Rise time of SDA and SCL signals t — 1000 20 +0.1Cy’ 300 ns
Fall time of SDA and SCL signals t — 300 20 +0.1C,° 300 ns
Set-up time for STOP condition tsy; STO 4 — 0.6 — us
Bus free time between STOP and tsur 4.7 — 1.3 — ps
START condition
Pulse width of spikes that must be tsp N/A N/A 0 50 ns
suppressed by the input filter

1. The maximum SCL Clock Frequency in Fast mode with maximum bus loading can only achieved when using the High
drive pins (see Voltage and current operating behaviors) or when using the Normal drive pins and VDD = 2.7 V

42 Kinetis KL46 Sub-Family, Rev5 08/2014.
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Peripheral operating requirements and behaviors

2. The master mode I2C deasserts ACK of an address byte simultaneously with the falling edge of SCL. If no slaves
acknowledge this address byte, then a negative hold time can result, depending on the edge rates of the SDA and
SCL lines.

The maximum tHD; DAT must be met only if the device does not stretch the LOW period (tLOW) of the SCL signal.
Input signal Slew = 10 ns and Output Load = 50 pF

Set-up time in slave-transmitter mode is 1 IPBus clock period, if the TX FIFO is empty.

A Fast mode I2C bus device can be used in a Standard mode 12C bus system, but the requirement tgy. pat = 250 ns
must then be met. This is automatically the case if the device does not stretch the LOW period of the SCL signal. If
such a device does stretch the LOW period of the SCL signal, then it must output the next data bit to the SDA line t;max
+ tsy: pat = 1000 + 250 = 1250 ns (according to the Standard mode IC bus specification) before the SCL line is
released.

7. Cp = total capacitance of the one bus line in pF.

. T

tsu; pam| =<t

o0 krw

»

>‘ - - tSU; STA »

> tsu; sto »
thp; DAT tricH ' SR

Figure 18. Timing definition for fast and standard mode devices on the I2C bus

3.8.5 UART

See General switching specifications.

3.8.6 12S/SAl switching specifications

This section provides the AC timing for the 12S/SAI module in master mode (clocks
are driven) and slave mode (clocks are input). All timing is given for noninverted
serial clock polarity (TCR2[BCP] is 0, RCR2[BCP] is 0) and a noninverted frame
sync (TCR4[FSP] is 0, RCR4[FSP] is 0). If the polarity of the clock and/or the frame
sync have been inverted, all the timing remains valid by inverting the bit clock signal
(BCLK) and/or the frame sync (FS) signal shown in the following figures.

Kinetis KL46 Sub-Family, Rev5 08/2014. 43
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Table 37. 12S/SAl slave mode timing

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \

S11 12S_TX_BCLK/I12S_RX_BCLK cycle time (input) 80 — ns

S12 12S_TX_BCLK/12S_RX_BCLK pulse width high/low |45% 55% MCLK period
(input)

S13 12S_TX_FS/I2S_RX_FS input setup before 10 — ns
12S_TX_BCLK/I2S_RX_BCLK

S14 12S_TX_FS/I2S_RX_FS input hold after 2 — ns
12S_TX_BCLK/I2S_RX_BCLK

S15 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output valid |— 33 ns

S16 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output 0 — ns
invalid

S17 12S_RXD setup before 12S_RX_BCLK 10 — ns

S18 12S_RXD hold after 12S_RX_BCLK 2 — ns

S19 I2S_TX_FS input assertion to 12S_TXD output valid' |— 28 ns

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

12S_TX_BCLK/
12S_RX_BCLK (input)

12S_TX_FS/
12S_RX_FS (output)

12S_TX_FS/

12S_RX_FS (input)

12S_TXD

12S_RXD

4 s .
| o1 ‘#ﬁ/—ﬂ\ /7
W i 4’;816 !

T s u —_
! S13 ! S144hl ’7

-/ o > I ) —
o —p ¢—s19 ! | [
s> sie W k ‘ N 5P

— B G— -

Figure 20. 12S/SAl timing — slave modes

3.8.6.2 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.

Kinetis KL46 Sub-Family, Rev5 08/2014.
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Table 38. 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 \Y

S1 12S_MCLK cycle time 62.5 — ns

S2 12S_MCLK pulse width high/low 45% 55% MCLK period

S3 12S_TX_BCLK/I2S_RX_BCLK cycle time (output) 250 — 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/ — 45 ns
12S_RX_FS output valid

S6 12S_TX_BCLK/I2S_RX_BCLK to I12S_TX_FS/ 0 — ns
12S_RX_FS output invalid

S7 12S_TX_BCLK to I12S_TXD valid — 45 ns

S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns

S9 12S_RXD/I12S_RX_FS input setup before 75 — ns
12S_RX_BCLK

S10 12S_RXD/I12S_RX_FS input hold after I2S_RX_BCLK |0 — ns

12S_MCLK (output)

G dat ut

<¢ 53 >
Folvge (/A —— N /
_RA_ outpu ! 1 1
b s 4 : P g5 &
12S_TX_FS/ / f } i L
12S_RX_FS (output) ; ! :
e | Kot
12S_TX_FS/ L) ' It O\
12S_RX_FS (input) _—/ 7' s7 ': H 1 \—
L T #‘381% ) 4w b
12S_TXD < X I -

Figure 21. 12S/SAl timing — master modes

Table 39. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full

voltage range)

Num.

Characteristic

Min.

Max.

Unit

Operating voltage

1.71

3.6

S11

12S_TX_BCLK/I2S_RX_BCLK cycle time (input)

250

ns

Table continues on the next page...
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Table 39. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full voltage range)

(continued)
Num. Characteristic Min. Max. Unit

S12 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low  [45% 55% MCLK period
(input)

S13 12S_TX_FS/I2S_RX_FS input setup before 30 — 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

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

S16 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output invalid |0 — ns

S17 12S_RXD setup before 12S_RX_BCLK 30 — ns

S18 I12S_RXD hold after 12S_RX_BCLK 2 — ns

S19 I2S_TX_FS input assertion to 12S_TXD output valid! |— 72 ns

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

S11

«2 )

12S_TX_BCLK/ i/ s12 4 ‘ Y\ /
12S_RX_BCLK (input) < » 4 %

|‘ 515 '\ I 1 S16
12S_TX_FS/ / 5 i L\
12S_RX_FS (output) ! s13 ! S14 '

| — | %T «
12S_TX_FS/ L ! (f ™
12S_RX_FS (input) —ﬁ/ « st s P H ; N

573 : st M t : . ‘ !
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Figure 22. 12S/SAl timing — slave modes

3.9 Human-machine interfaces (HMI)

3.9.1 TSI electrical specifications
Table 40. TSI electrical specifications

Symbol Description Min. Typ. Max. Unit

TSI_RUNF Fixed power consumption in run mode — 100 — pA

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

Table 40. TSI electrical specifications (continued)

Symbol Description Min. Typ. Max. Unit

TSI_RUNV Variable power consumption in run mode 1.0 — 128 HA
(depends on oscillator's current selection)

TSI_EN Power consumption in enable mode — 100 — A

TSI_DIS Power consumption in disable mode — 1.2 — A

TSI_TEN TSI analog enable time — 66 — ys
TSI_CREF TSI reference capacitor — 1.0 — pF
TSI_DVOLT | Voltage variation of VP & VM around nominal 0.19 — 1.03 Y

values

3.9.2 LCD electrical characteristics
Table 41. LCD electricals

Symbol | Description Min. Typ. Max. Unit Notes
ferame | LCD frame frequency

* GCRIFFR]=0 23.3 — 73.1 Hz

* GCRIFFR]=1 46.6 — 146.2 Hz
Crcbp LCD charge pump capacitance — nominal value — 100 — nF 1
CgvLcp |LCD bypass capacitance — nominal value — 100 — nF 1
Cglass |LCD glass capacitance — 2000 8000 pF 2
ViRec |ViRea \ 3

* RVTRIM=0000 — 0.91 —

e RVTRIM=1000 — 0.92 —

¢ RVTRIM=0100 — 0.93 —

* RVTRIM=1100 — 0.94 —

e RVTRIM=0010 — 0.96 —

e RVTRIM=1010 — 0.97 —

* RVTRIM=0110 — 0.98 —

e RVTRIM=1110 — 0.99 —

e RVTRIM=0001 — 1.01 —

* RVTRIM=1001 — 1.02 —

e RVTRIM=0101 — 1.03 —

e RVTRIM=1101 — 1.05 —

* RVTRIM=0011 — 1.06 —

e RVTRIM=1011 — 1.07 —

— 1.08 —
Table continues on the next page...
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Pinout

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
64-pin LQFP 98ASS23234W
64-pin MAPBGA 98ASA00420D
100-pin LQFP 98ASS23308W
121-pin MAPBGA 98ASA00344D
5 Pinout

5.1 KL46 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.

121 | 100 | 64 | 64 | PinName Default ALTO ALTY ALT2 ALT3 ALT4 ALT5 ALT6 ALT7
BGA | LQFP| BGA | LQFP
B4 | 1 | A 1| PTEO DISABLED | LCD_P48 | PTEO SPI1_MISO | UART1_TX | RTC_ CMPO_OUT | I2C1_SDA | LCD_P48
CLKout
B3| 2 | Bt | 2 |PTH DISABLED | LCD_P49 | PTE1 SPIH_MOSI | UART1_RX SPI1_MISO | 12C1_SCL | LCD_P49
E2| 3| —| — |PTE2 DISABLED | LCD_P50 | PTE2 SPI1_SCK LCD_P50
FA | 4 | — | — |PTE3 DISABLED | LCD_P51 | PTE3 SPI_MISO SPI1_MOSI LCD_P51
H7 | 5| — | — |PTE4 DISABLED | LCD P52 | PTE4 SPI1_PCS0 LCD_P52
G4d| 6 | — | — |PTES DISABLED | LCD_P53 | PTE5 LCD_P53
| 7| —| — |PTE6 DISABLED | LCD_P54 | PTE6 [250_MCLK | audioUSB_ LCD_P54
SOF_ouT
E6| 8| —| 3 |VDD VDD VDD
GT | 9 | C4| 4 |VSS VSS VSS
6| — —| — |VSS VSS VSS
Ft | 10| Ef | 5 |USBODP | USBODP | USBO_DP
F2| 11| DI | 6 |USBODM | USBO.DM | USBO_DM
Gl | 12| E2| 7 |VOUT33 VOUT33 VOuT33
G2 | 13| D2 | 8 | VREGIN VREGIN VREGIN
Ht | 14| — | — |PTEt6 ADCO_DP1/ | LCD_P55/ | PTE16 SPIO_PCSO | UART2_TX | TPM_ LCD_P55
ADCO_SE1 | ADCO_DP1/ CLKINO

ADCO_SE1
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Pinout

121 | 100 | 64 | 64 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7
BGA | LQFP| BGA | LQFP

He | 41| — | — | PTA7 DISABLED PTA7 TPMO0_CH4

K8 | 42 | H6 | 28 |PTA12 DISABLED PTA12 TPM1_CHO 1280_TXDO

8 | 43| G6 | 29 | PTA13 DISABLED PTA13 TPM1_CH1 [250_TX_FS

K9 | 4 | — | — |PTAH4 DISABLED PTA14 SPI0_PCSO | UARTO_TX [280_RX_ | 1250_TXDO

BCLK

9| 46| — | — |PTAI5 DISABLED PTA15 SPI0_SCK | UARTO_RX [250_RXD0

Jo| 46| — | — | PTAI6 DISABLED PTA16 SPI0_MOSI SPIO_MISO | 12S0_RX_FS | 1250_RXD0
HIO| 47 | — | — | PTA17 DISABLED PTA17 SPI0_MISO SPIO_MOSI | 12S0_MCLK

L10| 48 | G7 | 30 | VDD VDD VDD

K0 | 49 | H7 | 31 |VSS VSS VSS

L1 | 50 | H8 | 32 | PTA18 EXTALO EXTALO PTA18 UARTI_RX | TPM_

CLKINO
Kit | 51 | G8 | 33 |PTA19 XTALO XTALO PTA19 UART1_TX | TPM_ LPTMRO_
CLKIN1 ALT1

JU | 52 | F8 | 34 | PTA20 RESET b PTA20 RESET b
G| 58 | F7 | 35 |PTBY LCD_PO/ LCD_PO/ PTBO/ [260_SCL | TPM1_CHO LCD_PO

LLWU_P5 | ADCO_SE8/ | ADCO_SE8/ | LLWU_P5
TSI0_CHO | TSI0_CHO

Glo| 5 | F6 | 36 |PTB LCD_P1/ LCD_P1/ PTB1 [2C0_SDA | TPMi_CH1 LCD_P1
ADCO_SE9/ | ADCO_SEY
TSI0_CHE | TSI0_CH6

G9 | 55 | E7 | 37 |PTB2 LCD_P/ LCD_P2/ PTB2 [2C0_SCL | TPM2_CHo LCD_P2
ADCO_SE12/ | ADCO_SE12/
TSI0_CH7 | TSI0_CH7

G8 | 5 | E8 | 38 |PTB3 LCD_PY/ LCD_PY/ PTB3 [2C0_SDA | TPM2_CH1 LCD_P3
ADCO_SE13/ | ADCO_SE13/
TSI0_CH8 | TSI0_CH8

Ef| 57 | — [ — |PTB7 LCD_P7 LCD_P7 PTB7 LCD_P7

DIt | 5 | — | — |PTB8 LCD_P8 LCD_P8 PTB8 SPI1_PCSO | EXTRG_IN LCD_P8

E0| 59 | — [ — |PTBY LCD_P9 LCD_P9 PTBY SPI1_SCK LCD_P9

DI0O| 60 | — [ — |PTBI0 LCD_P10 | LCD_P10 | PTB10 SPI1_PCS0 LCD_P10

Clo| 61 | — [ — [PTBH LCD_P11 | LCD_P11 | PTBH SPI1_SCK LCD_P11

BIO| 62 | E6 | 39 |PTBI6 LCD_P12/ | LCD_P12/ | PTB16 SPH_MOSI | UARTO_RX | TPM_ SPI1_MISO LCD_P12
TSI0_CH9 | TSI0_CH9 CLKINO

E9 | 63 | D7 | 40 |PTBI7 LCD_P1y | LCD_P13 | PTB17 SPH_MISO | UARTO_TX | TPM_ SPI1_MOSI LCD_P13
TSI0_CH10 | TSI0_CH10 CLKIN{

D9 | 64 | D6 | 41 |PTB18 LCD_P14/ | LCD_P14/ | PTB18 TPM2_CHO | 12S0_TX_ LCD_P14
TSI0_CH11 | TSI0_CH11 BCLK

Co | 65 | C7 | 42 | PTBI9 LCD_P15/ | LCD_P15/ | PTB19 TPM2_CH1 | 12S0_TX_FS LCD_P15
TSI0_CH12 | TSI0_CH12

Fio| 66 | — | — | PTB2 LCD_P16 | LCD_P16 | PTB20 CMPO_OUT | LCD_P16

Fo | 67 | — | — |PTB2 LCD_P17 | LCD_P17 | PTB21 LCD_P17

F8 | 68| — | — |PTB2 LCD_P18 | LCD_P18 | PTB22 LCD_P18

E8 | 69 [ — [ — [PTBA LCD_P19 | LCD_P19 | PTB23 LCD_P19
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Pinout
1 2 3 4 5 6 7 8 9 10 1
PTD4 PTC4/
A | prO7 POS | wipia| NC NC prota | pros || SiS%e | viLt VLL2 VLL3
PTDS/ PTCS/
B NC | | PTOS | PTC18 NC preiz | pre7 | BICSL | pTco | PTBiE | voaPz
c NC NC pro2 | prciz | prett | proto | PTCY [ pre2 | prB1o | PTBH1 | veapt
LLWU_P10
PTC1/
D NC NC PTD1 PTDO | PTCte | PTCO PTCS 1iLiwu_pe/| pTB1S | PTBIO PTBS
LLWU_P9 [BTCc_CLKIN
E NG PTE2 PTE PTEO VDD VDD VDD PTB23 | PTB17 | PTBY PTB?
F | usBo_pp |usBo_pm| PTES PTE3 VDDA | vssa vss pTB22 | PTB21 | PTB20 NC
G | vouTss | VREGIN | vss PTES | VREFH | VREFL vsS PTB3 PTB2 PTB1 LLF\’JSO{DS
H | prete | PTEI7 NG praz | PTE24 | PTE26 | PTE4 PTAT PTA3 PTA17 NC
J | P18 | PTEM9 NC NC PTE25 | PTAO PTA2 PTA4 NC PTA16 | PTA20
kK | PTE20 | PTE21 PTAG NC PTE30 VDD PTAS PTA12 | PTA14 vss PTA19
L | PrE22 | PTE2s | PTE20 | PTEBM vss vss NG pTA13 | PTAtS VDD PTA18
1 2 3 4 5 6 7 8 9 10 1
Figure 23. KL46 121-pin BGA pinout diagram
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Terminology and guidelines

8.5 Result of exceeding a rating

40 /

€ 30
Q
e
g /
£ 20 The likelihood of permanent chip failure increases rapidly as
E soon as a characteristic begins to exceed one of its operating ratings.
g 10 J

0

l— Operating rating

Measured characteristic

8.6 Relationship between ratings and operating requirements
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Expected permanent failure No permanent failure Expected permanent failure
—0 o]

Handling (power off)

8.7 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.
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Revision history

Table 44. Revision history (continued)

Rev. No.

Date

Substantial Changes

Updated Capacitance attributes

Updated footnote in the Device clock specifications

Added thermal attributes of 64-pin MAPBGA in the Thermal
attributes

Added VRrery and Vger in the 16-bit ADC electrical characteristics
Updated footnote to the Vpacr in the 12-bit DAC operating
requirements

Updated I, oaprun @nd I in the USB VREG electrical
specifications

Added Inter-Integrated Circuit Interface (I12C) timing

5/2014

Updated Power consumption operating behaviors
Updated USB electrical specifications
Updated Definition: Operating behavior

08/2014

Updated related source in the front page
Updated Power consumption operating behaviors
Updated the note in USB electrical specifications
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