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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
* Bus clock =36 MHz

e FlexBus clock = 36 MHz

e Flash clock = 24 MHz

K10 Sub-Family Data Sheet, Rev. 3, 11/2012.
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General
5.3 Switching specifications
5.3.1 Device clock specifications
Table 8. Device clock specifications
Symbol | Description | Min. | Max. Unit Notes
Normal run mode
fsys System and core clock — 72 MHz
feus Bus clock — 50 MHz
FB_CLK FlexBus clock — 50 MHz
fELASH Flash clock — 25 MHz
fLPTMR LPTMR clock — 25 MHz
VLPR mode’

fsvys System and core clock — 4 MHz
faus Bus clock — 4 MHz
FB_CLK FlexBus clock — 4 MHz
feLASH Flash clock — 0.5 MHz
fERCLK External reference clock — 16 MHz
fLPTMR_pin LPTMR clock — 25 MHz
fietmr_ercik |LPTMR external reference clock — 16 MHz
friexcan_ercLk | FIexCAN external reference clock — 8 MHz
flas_McLK I12S master clock — 12.5 MHz
flos_BoLK 128 bit clock — 4 MHz

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

5.3.2 General switching specifications

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

Table 9. 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
GPIO pin interrupt pulse width (digital glitch filter 100 — ns 3
disabled, analog filter enabled) — Asynchronous path

Table continues on the next page...
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Table 9. General switching specifications (continued)

Symbol | Description Min. Max. Unit Notes
GPIO pin interrupt pulse width (digital glitch filter 16 — ns 3
disabled, analog filter disabled) — Asynchronous path
External reset pulse width (digital glitch filter disabled) 100 — ns 3
Mode select (EZP_CS) hold time after reset 2 — Bus clock
deassertion cycles
Port rise and fall time (high drive strength) 4

¢ Slew disabled
e 1.71<Vpp 2.7V — 12 ns
e 2.7<Vpp=<3.6V — 6 ns
* Slew enabled
e 1.71<Vpp=c2.7V — 36 ns
e 2.7<Vpp=<3.6V — 24 ns
Port rise and fall time (low drive strength) 5

¢ Slew disabled

e 1.71<Vpp 2.7V — 12 ns

e 27<Vpp=<3.6V — 6 ns
¢ Slew enabled

* 1.71<Vpp<2.7V — 36 ns

e 27<Vpp=s3.6V — 24 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 synchronous and asynchronous timing must be met.

3. This is the minimum pulse width that is guaranteed to be recognized as a pin interrupt request in Stop, VLPS, LLS, and
VLLSx modes.

4. 75pF load

5. 15pF load

5.4 Thermal specifications

5.4.1 Thermal operating requirements
Table 10. Thermal operating requirements

Symbol Description Min. Max. Unit
T, Die junction temperature -40 125 °C
Ta Ambient temperature -40 105 °C

K10 Sub-Family Data Sheet, Rev. 3, 11/2012.
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Peripheral operating requirements and behaviors

5.4.2 Thermal attributes

Board type Symbol Description 64 LQFP Unit Notes

Single-layer (1s) Regua Thermal 59 °C/W 1,2
resistance, junction
to ambient (natural
convection)

Four-layer (2s2p) | Rgya Thermal 41 °C/W 1,3
resistance, junction
to ambient (natural
convection)

Single-layer (1s) Resma Thermal 48 °C/W 1,3
resistance, junction
to ambient (200 ft./
min. air speed)

Four-layer (2s2p) | Rgyma Thermal 35 °C/W 1,3
resistance, junction
to ambient (200 ft./
min. air speed)

— ReJs Thermal 23 °C/W 4
resistance, junction
to board

— ReJc Thermal 11 °C/W 5
resistance, junction
to case

— Y Thermal 3 °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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renpheral operating requirements and behaviors

6.1 Core modules

6.1.1 Debug trace timing specifications
Table 11. Debug trace operating behaviors

Symbol Description Min. | Max. Unit
Teye Clock period Frequency dependent MHz
Twi Low pulse width 2 — ns
Twh High pulse width 2 — ns

T, Clock and data rise time — 3 ns
Ts Clock and data fall time — 3 ns
Ts Data setup 3 — ns
Th Data hold 2 — ns
TRACECLK | : a
—»ieT, Ti—»iiia—
+ Twn > e Tw >
-+ Teye >

Figure 4. TRACE_CLKOUT specifications

TRACE_CLKOUT / X #

b, Ts—MM—Th = > Ts —Th

reace Dzl DD OGN @

Figure 5. Trace data specifications

6.1.2 JTAG electricals
Table 12. JTAG limited voltage range electricals

Symbol Description Min. Max. Unit

Operating voltage 27 3.6 \

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

Table 13. JTAG full voltage range electricals (continued)

Symbol Description Min. Max. Unit
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 14 — 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

TCLK (input)
Figure 6. Test clock input timing
TCLK / \ /
: . f
Data inputs ¢~ Input data vaiid Y
Data outputs I X Output data valid
Data outputs )
Data outputs <' Output data valid

Figure 7. Boundary scan (JTAG) timing

K10 Sub-Family Data Sheet, Rev. 3, 11/2012.

24 Freescale Semiconductor, Inc.




g |

Peripheral operating requirements and behaviors

TCLK  / \ /:

E . Q10—
TDI/TMS : <: Input data valid 57
TDO i >'< Output data valid
TDO ! );
TDO <' Output data valid

Figure 8. Test Access Port timing

TCLK / \ / \ / \ /
:

TRST \L J'[

Figure 9. TRST timing

6.2 System modules

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

6.3 Clock modules

K10 Sub-Family Data Sheet, Rev. 3, 11/2012.
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renpheral operating requirements and behaviors

6.3.1 MCG specifications
Table 14. MCG specifications

Symbol | Description Min. Typ. Max. Unit Notes
fints_ft Internal reference frequency (slow clock) — — 32.768 — kHz
factory trimmed at nominal VDD and 25 °C
fints_t Internal reference frequency (slow clock) — user 31.25 — 39.0625 kHz
trimmed
Dvtgco_res_t | Resolution of trimmed average DCO output — +0.3 +0.6 Y%fdco 1

frequency at fixed voltage and temperature —
using SCTRIM and SCFTRIM

Afyeo_res t | Resolution of trimmed average DCO output — +0.2 +0.5 Yofgco 1
frequency at fixed voltage and temperature —
using SCTRIM only

Afyeo t | Total deviation of trimmed average DCO output — +0.5/-0.7 — Yofdco 1
frequency over voltage and temperature

Afgeo + | Total deviation of trimmed average DCO output — +0.3 +0.3 Yofdco 1
frequency over fixed voltage and temperature
range of 0-70°C

fintf_tt Internal reference frequency (fast clock) — — 4 — MHz
factory trimmed at nominal VDD and 25°C

fintf_t Internal reference frequency (fast clock) — user 3 — 5 MHz
trimmed at nominal VDD and 25 °C
floc_low | LOss of external clock minimum frequency — (3/5) x — — kHz
RANGE = 00 fints_t
fioc_nigh | Loss of external clock minimum frequency — (16/5) x — — kHz
RANGE = 01, 10, or 11 fints_t
FLL
fl_ret FLL reference frequency range 31.25 — 39.0625 kHz
fdco DCO output Low range (DRS=00) 20 20.97 25 MHz 2,3
frequency range 640 X Ty ref
Mid range (DRS=01) 40 41.94 50 MHz
1280 x f|_ref
Mid-high range (DRS=10) 60 62.91 75 MHz
1920 x fyy_ret
High range (DRS=11) 80 83.89 100 MHz
2560 x fy_ref
faco_t_DMx32 | DCO output Low range (DRS=00) — 23.99 — MHz 4,5
frequency 732 x fy e
Mid range (DRS=01) — 47.97 — MHz
1464 x fyy_ret
Mid-high range (DRS=10) — 71.99 — MHz
2197 x fy_ret
High range (DRS=11) — 95.98 — MHz
2929 x fy ref

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

Table 14. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Jeye_fi FLL period jitter . 180 . ps
i fVCO =48 MHz _ _
hd fVCO =98 MHz 150
ti_acquire | FLL target frequency acquisition time — — 1 ms 6
PLL
fuco VCO operating frequency 48.0 — 100 MHz
Lo PLL operating current - 1060 - uA 7

e PLL @ 96 MHz (foscfhij =8 MHZ, prLref =
2 MHz, VDIV multiplier = 48)

o PLL operating current 7

e PLL @ 48 MHz (foso i 1 = 8 MHZ, foy et = - 600 - HA
2 MHz, VDIV multiplier = 24)
foll_ref PLL reference frequency range 2.0 — 4.0 MHz
Jeye_pn | PLL period jitter (RMS) 8
* fuco = 48 MHz — 120 — ps
* fyeo = 100 MHz — 50 — ps
Jace_pil | PLL accumulated jitter over 1pys (RMS) 8
* fueo = 48 MHz — 1350 — ps
* fyeo = 100 MHz — 600 — ps
Diock Lock entry frequency tolerance +1.49 — +2.98 %
Duni Lock exit frequency tolerance +4.47 — +5.97 %
toi_lock | Lock detector detection time — — 150 x 1076 s 9
+1075(1/

fpII_ref)

oo

N

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

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

The resulting system clock frequencies should not exceed their maximum specified values. The DCO frequency deviation
(Afgco_t) Over voltage and temperature should 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 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.

6.3.2 Oscillator electrical specifications

This section provides the electrical characteristics of the module.

K10 Sub-Family Data Sheet, Rev. 3, 11/2012.
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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.

K10 Sub-Family Data Sheet, Rev. 3, 11/2012.

Freescale Semiconductor, Inc.

29



g |

L ______________________________________________________________________4
Peripheral operating requirements and behaviors
6.4.1.1 Flash timing specifications — program and erase

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 us

thversser | Sector Erase high-voltage time — 13 113 ms 1
thversbika2k | Erase Block high-voltage time for 32 KB — 52 452 ms 1
thversbikesek | Erase Block high-voltage time for 256 KB — 104 904 ms 1

1. Maximum time based on expectations at cycling end-of-life.

6.4.1.2 Flash timing specifications — commands
Table 20. Flash command timing specifications

Symbol | Description Min. Typ. Max. Unit Notes
Read 1s Block execution time
trd1blkazk * 32 KB data flash — — 05 ms
trd1blkos6k e 256 KB program flash — — 1.7 ms
ta1secik | R€ad 1s Section execution time (data flash — — 60 us 1
sector)
ta1secok | Read 1s Section execution time (program flash — — 60 us 1
sector)
togmenk | Program Check execution time — — 45 us 1
trdrsre Read Resource execution time — — 30 us 1
thgma Program Longword execution time — 65 145 us
Erase Flash Block execution time 2
tersblkazk * 32 KB data flash — 55 465 ms
tersbik256k * 256 KB program flash — 122 985 ms
tersser Erase Flash Sector execution time — 14 114 ms 2

Program Section execution time

thgmsecs12p * 512 B program flash — 24 — ms
togmsecs12d * 512 B data flash — 4.7 — ms
tpgmsectkp * 1 KB program flash — 4.7 — ms
tpgmsecikd * 1 KB data flash — 9.3 — ms
trg1al Read 1s All Blocks execution time — — 1.8 ms
trdonce Read Once execution time — — 25 us 1
togmonce | Program Once execution time — 65 — us
tersall Erase All Blocks execution time — 175 1500 ms 2

Table continues on the next page...
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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.
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Figure 10. EEPROM backup writes to FlexRAM
6.4.2 EzPort Switching Specifications
Table 23. EzPort switching specifications
Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \
EP1 EZP_CK frequency of operation (all commands except — fsys/2 MHz
READ)
EP1a EZP_CK frequency of operation (READ command) — fsys/8 MHz
EP2 EZP_CS negation to next EZP_CS assertion 2 Xtezp_ck — ns
EP3 EZP_CS input valid to EZP_CK high (setup) 5 — ns
EP4 EZP_CK high to EZP_CS input invalid (hold) 5 — ns
EP5 EZP_D input valid to EZP_CK high (setup) 2 — ns
EP6 EZP_CK high to EZP_D input invalid (hold) 5 — ns
EP7 EZP_CK low to EZP_Q output valid — 16 ns
EP8 EZP_CK low to EZP_Q output invalid (hold) 0 — ns
EP9 EZP_CS negation to EZP_Q tri-state — 12 ns
K10 Sub-Family Data Sheet, Rev. 3, 11/2012.
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6.6.1 ADC electrical specifications

The 16-bit accuracy specifications listed in Table 26 and Table 27 are achievable on the
differential pins ADCx_DP0O, ADCx_DMO.

The ADCx_DP2 and ADCx_DM?2 ADC inputs are connected to the PGA outputs and are
not direct device pins. Accuracy specifications for these pins are defined in Table 28 and

Table 29.
All other ADC channels meet the 13-bit differential/12-bit single-ended accuracy
specifications.
6.6.1.1 16-bit ADC operating conditions
Table 26. 16-bit ADC operating conditions
Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vppa Supply voltage Absolute 1.71 — 3.6 \"
AVppa | Supply voltage Delta to Vpp (Vpp - Vbpa) -100 0 +100 mV
AVgsa |Ground voltage |Delta to Vgg (Vss- Vssa) -100 0 +100 mV
Vgern |ADC reference 1.13 Vppa Vppa \'%
voltage high
VeerL |ADC reference Vssa Vssa Vssa \Y
voltage low
VaDIN Input voltage ¢ 16-bit differential mode VREFL — 31/32* \'%
VREFH
¢ All other modes VREFL — VREEH
CaDIN Input capacitance * 16-bit mode — 10 pF
* 8-/10-/12-bit modes — 5
Rapin Input resistance — 2 5 kQ
Ras Analog source 13-/12-bit modes 3
resistance fapcK < 4 MHZ . . 5 KO
faDck ADC conversion |< 13-bit mode 1.0 — 18.0 MHz 4
clock frequency
fapck | ADC conversion |16-bit mode 2.0 — 12.0 MHz 4
clock frequency
Crate ADC conversion |< 13 bit modes 5
rate No ADC hardware averaging | 20.000 — 818.330 Ksps
Continuous conversions
enabled, subsequent
conversion time

Table continues on the next page...
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Table 29. 16-bit ADC with PGA characteristics (continued)

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
G Gain* * PGAG=0 0.95 1 1.05 Ras < 100Q
¢ PGAG=1 1.9 2 2.1
* PGAG=2 3.8 4 4.2
* PGAG=3 7.6 8 8.4
* PGAG=4 15.2 16 16.6
* PGAG=5 30.0 31.6 33.2
* PGAG=6 58.8 63.3 67.8
BW Input signal ¢ 16-bit modes — — 4 kHz
bandwidth * < 16-bit modes . . 40 KHz
PSRR |Power supply Gain=1 — -84 — dB Vppa= 3V
rejection ratio +100mV,
fVDDA= 50HZ,
60Hz
CMRR |Common mode * Gain=1 — -84 — dB Veom=
rejection ratio . - . i . 500mVpp,
Gain=64 85 dB fyom= 50Hz,
100Hz
Vors Input offset — 0.2 — mV Output offset =
voltage Vors*(Gain+1)
Tasw Gain switching — — 10 us 5
settling time
dG/dT  |Gain drift over full * Gain=1 — 6 10 ppm/°C
temperature range * Gain=64 - 31 49 ppm/°C
dG/dVppa |Gain drift over ¢ Gain=1 — 0.07 0.21 %I\ Vppa from 1.71
supply voltage ¢ Gain=64 o 014 0.31 o/ to 3.6V
E.L Input leakage All modes lin X Ras mV lin = leakage
error current
(refer to the
MCU's voltage
and current
operating
ratings)
Veppirr  |Maximum (min(VxVppa—Vx-0-2x4 v 6
differential input ( Gain
signal swing
where VX = VREFPGA x 0.583
SNR Signal-to-noise e Gain=1 80 90 — dB 16-bit
ratio . Gain=64 52 66 . dB differential
mode,
Average=32
THD Total harmonic ¢ Gain=1 85 100 — dB 16-bit
distortion . Gain=64 49 95 . dB differential
mode,
Average=32,
fin=100Hz

Table continues on the next page...
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Figure 20. Offset at half scale vs. temperature

6.6.4 Voltage reference electrical specifications

Table 33. VREF full-range operating requirements

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

range of the device

C. Output load capacitance 100 nF 1,2

1. Cp 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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Figure 24. DSPI classic SPI timing — slave mode

6.8.4 12C switching specifications

See General switching specifications.

6.8.5 UART switching specifications

See General switching specifications.

6.8.6 [12S/SAIl 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.

6.8.6.1 Normal Run, Wait and Stop mode performance over the full
operating voltage range

This section provides the operating performance over the full operating voltage for the
device in Normal Run, Wait and Stop modes.

K10 Sub-Family Data Sheet, Rev. 3, 11/2012.
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Pinout
If you want the drawing for this package Then use this document number
64-pin LQFP 98ASS23234W
8 Pinout

8.1 K10 Signal Multiplexing and Pin Assighments

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.

64 Pin Name Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP
_QFN
1 | PTEO ADC1_SE4a | ADC1_SEda | PTEO UART1_TX [2C1_SDA RTC_CLKOUT
2 | PTEY/ ADC1_SE5a | ADC1_SE5a | PTE1/ UART1_RX 12G1_SCL
LLWU_PO LLWU_PO
3 | VDD VDD VDD
4 | VSS VSS VSS
5 | PTE16 ADCO_SE4a | ADCO_SE4a | PTE16 SPI0_PCSO | UART2_TX FTM_CLKINO FTMO_FLT3
6 | PTEI7 ADCO_SE5a | ADCO_SE5a | PTE17 SPI0_SCK UART2_RX FTM_CLKIN{ LPTMRO_ALT3
7 | PTE18 ADCO_SE6a | ADCO_SE6a | PTE18 SPI0_SOUT | UART2_CTS_b | [2C0_SDA
8 | PTE19 ADCO_SE7a | ADCO_SE7a | PTE19 SPI0_SIN UART2_RTS_b | 12C0_SCL
9 | PGAO_DP/ PGA0_DP/ PGA0_DP/
ADCO_DPO/ | ADCO_DPQ/ | ADCO_DPO/
ADC1_DP3 ADC1_DP3 ADC1_DP3
10 | PGAO_DM/ PGAQ_DM/ PGAO_DM/
ADCO_DMo/ | ADCO_DMO/ | ADCO_DMO/
ADC1_DM3 | ADC1_DM3 | ADC1_DM3
11| PGA1_DP/ PGA1_DP/ PGA1_DP/
ADC1_DPO/ | ADC1_DPQ/ | ADC1_DPQ/
ADC0_DP3 ADC0_DP3 ADCO_DP3
12 | PGA1_DW/ PGA1_DM/ PGA1_DMW/
ADC1_DMO/ | ADC1_DMO/ | ADC1_DM0O/
ADCO_DM3 | ADCO_DM3 | ADCO_DM3
13 | VDDA VDDA VDDA
14 | VREFH VREFH VREFH
15 | VREFL VREFL VREFL
16 | VSSA VSSA VSSA
17 | VREF_OUT/ | VREF_OUT/ | VREF_OUT/
CMP1_INs/ CMP1_IN5/ CMP1_INs/
CMPO_INs/ CMPO_INs/ CMPO_INS/
ADC1_SE18 | ADC1_SE18 | ADC1_SE18
K10 Sub-Family Data Sheet, Rev. 3, 11/2012.
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9 Revision History

The following table provides a revision history for this document.

Table 46. Revision History

Rev. No.

Date

Substantial Changes

3/2012

Initial public release

4/2012

Replaced TBDs throughout.

Updated "Power consumption operating behaviors" table.
Updated "ADC electrical specifications" section.

Updated "VREF full-range operating behaviors" table.
Updated "I12S/SAl Switching Specifications" section.
Updated "TSI electrical specifications" table.

11/2012

Updated orderable part numbers.
¢ Updated the maximum input voltage (Vapn) specification in the "16-bit ADC operating
conditions" section.

K10 Sub-Family Data Sheet, Rev. 3, 11/2012.

Freescale Semiconductor, Inc.

67



