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Terminology and guidelines

3.3.1 Example

This is an example of an attribute:

Symbol Description Min. Max. Unit

CIN_D Input capacitance: — 7 pF
digital pins

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
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£ 20 The likelihood of permanent chip failure increases rapidly as
ﬁ soon as a characteristic begins to exceed one of its operating ratings.
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Terminology and guidelines

3.6 Relationship between ratings and operating requirements
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3.7 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.

3.8 Definition: Typical value

A typical value is a specified value for a technical characteristic that:
* Lies within the range of values specified by the operating behavior
* Given the typical manufacturing process, is representative of that characteristic
during operation when you meet the typical-value conditions or other specified
conditions

Typical values are provided as design guidelines and are neither tested nor guaranteed.
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Terminology and guidelines

3.8.1 Example 1

This is an example of an operating behavior that includes a typical value:

Symbol Description Min. Typ. Max. Unit

lwp Digital /0 weak 10 70 130 A
pullup/pulldown
current

3.8.2 Example 2

This is an example of a chart that shows typical values for various voltage and
temperature conditions:

5000
4500 /’/./
4000
3500

‘y__————""'A‘r/ @ 150°C
3000

A 105°C

P

2500

25°C

Iop_stop (MA)

2000
X —40°C

1500

1000

A A H ‘ A
500
[ —= - — . —m
7N\
0 T T T T T
0.90 0.95 1.00 1.05 1.10
Vpp (V)

3.9 Typical value conditions

Typical values assume you meet the following conditions (or other conditions as
specified):

Symbol Description Value Unit
Ta Ambient temperature 25 °C
Vb 3.3 V supply voltage 3.3 Vv
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General
Symbol Description Min. Max. Unit
Ibp Digital supply current — 155 mA
Vbio Digital input voltage (except RESET, EXTAL, and XTAL) -0.3 Vpp + 0.3
Vaio Analog?, RESET, EXTAL, and XTAL input voltage -0.3 Vbp + 0.3 v
Ip Maximum current single pin limit (applies to all port pins) —25 25 mA
Vbpa Analog supply voltage Vpp—0.3 Vpp + 0.3 V
Vgat RTC battery supply voltage -0.3 3.8 \

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

Viy Low T High
Input Signal Midp oint1

Vi

Fall Time —ae |l-— —m 4— Rise Time

The midpoint is V) + (My — V2.

Figure 1. Input signal measurement reference

All digital I/O switching characteristics assume:
1. output pins
* have C; =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

K10 Sub-Family Data Sheet, Rev. 4 5/2012.
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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
Von Output high voltage — high drive strength
e 27V<sVpp=s36V,lopy=-9mA Vpp — 0.5 — \%
e 1.71V<Vpp<27V,log=-3mA Vpp — 0.5 — \
Output high voltage — low drive strength
e 27V < VDD <36V, lOH =-2mA VDD -05 — \Y
e 1.71V<Vpp=s27V,lpy=-0.6 mA Vpp — 0.5 — \
lonT Output high current total for all ports — 100 mA
VoL Output low voltage — high drive strength
e 27V < VDD <36V, |OL =9 mA —_— 0.5 \
e 1.71V<Vpp<27V,lg.=3mA — 0.5 \Y
Output low voltage — low drive strength
e 27V< VDD < 3.6 V, |0|_ =2mA —_— 0.5 Y
¢ 1.71V<Vppc27V,lg.=0.6mMA — 0.5 \
loLt Output low current total for all ports — 100 mA
Iin Input leakage current (per pin)
¢ @ full temperature range —_ 1.0 A 1
e @25°C — 0.1 pA
loz Hi-Z (off-state) leakage current (per pin) — 1 A
loz Total Hi-Z (off-state) leakage current (all input pins) — 4 A
Rpu Internal pullup resistors 22 50 kQ 2
Rpp Internal pulldown resistors 22 50 kQ 3

1. Tested by ganged leakage method
2. Measured at Vinput = Vgg
3. Measured at 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 = 50 MHz
* Bus clock =50 MHz
* Flash clock = 25 MHz

K10 Sub-Family Data Sheet, Rev. 4 5/2012.
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General
Table 5. Power mode transition operating behaviors
Symbol | Description Min. Max. Unit Notes
tror After a POR event, amount of time from the point Vpp — 300 us 1

reaches 1.71 V to execution of the first instruction
across the operating temperature range of the chip.

* VLLSO > RUN - 130 HS
e VLLS1 — RUN - 130 HS
« VLLS2 > RUN - 70 us
« VLLS3 > RUN - 70 us
+ LLS > RUN - 6 Hs
« VLPS - RUN - 52 us
« STOP > RUN - 52 us

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
Ippa Analog supply current — — See note mA 1
Ipb_run | Run mode current — all peripheral clocks 2
disabled, code executing from flash - 13.7 15.1 mA
© @18V — 13.9 15.3 mA
e @3.0V
Ipb_run | Run mode current — all peripheral clocks 3,4
enabled, code executing from flash - 16.1 18.2 mA
s @1.8V
© @3 — 16.3 17.7 mA
© @25°C — 16.7 18.4 mA
* @ 125°C
Ioo_warr | Wait mode high frequency current at 3.0 V —all — 7.5 8.4 mA 2
peripheral clocks disabled
Ipp_warr | Wait mode reduced frequency current at 3.0 V — 5.6 6.4 mA 5
— all peripheral clocks disabled

Table continues on the next page...
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General
Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Ipp_viiso | Very low-leakage stop mode O current at 3.0 V
with POR detect circuit disabled
. @ —40 1o 95°C — 0.176 0.859 pA
. @ 70°C — 22 13.1 pA
. @ 105°C — 13 23.9 pA
Ipp_veaT | Average current with RTC and 32kHz disabled at
3.0V
* 8-401025°C _ 0.19 0.22 uA
* @70°C — 0.49 0.64 uA
© @105°C — 22 3.2 uA
Ioo_veat | Average current when CPU is not accessing 9
RTC registers
e @1.8V
* @-401025°C — 0.57 0.67 uA
©erc — 0.90 12 uA
© @105°C — 2.4 35 uA
e @ 3.0V
* @-401025°C — 0.67 0.94 uA
© @70C — 1.0 14 uA
© @105°C — 2.7 3.9 uA

1. The analog supply current is the sum of the active or disabled current for each of the analog modules on the device. See
each module's specification for its supply current.
2. 50MHz core and system clock, 25MHz bus clock, and 25MHz flash clock . MCG configured for FEI mode. All peripheral
clocks disabled.
3. 50MHz core and system clock, 25MHz bus clock, and 25MHz flash clock. MCG configured for FEI mode. All peripheral
clocks enabled, and peripherals are in active operation.

P

oo

Max values are measured with CPU executing DSP instructions
25MHz core and system clock, 25MHz bus clock, and 12.5MHz flash clock. MCG configured for FEI mode.

4 MHz core, system, and bus clock and 1MHz flash clock. MCG configured for BLPE mode. All peripheral clocks disabled.
Code executing from flash.

7. 4 MHz core, system, and bus clock and 1MHz flash clock. MCG configured for BLPE mode. All peripheral clocks enabled
but peripherals are not in active operation. Code executing from flash.

4 MHz core, system, and bus clock and 1MHz flash clock. MCG configured for BLPE mode. All peripheral clocks disabled.
9. Includes 32kHz oscillator current and RTC operation.

®

5.2.5.1
The following data was measured under these conditions:

* MCG in FBE mode

* No GPIOs toggled

* Code execution from flash with cache enabled

* For the ALLOFF curve, all peripheral clocks are disabled except FTFL

Diagram: Typical IDD_RUN operating behavior

K10 Sub-Family Data Sheet, Rev. 4 5/2012.

16 Freescale Semiconductor, Inc.




General
Table 9. Device clock specifications (continued)
Symbol Description Min. Max. Unit Notes
fLPTMR_pin LPTMR clock — 25 MHz
fletMr_ercLk | LPTMR external reference clock — 16 MHz
flos_mMcLk 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,
CMT, and I?C signals.

Table 10. General switching specifications

Symbol Description Min. Max. Unit Notes
GPIO pin interrupt pulse width (digital glitch filter 1.5 — Bus clock 1,2
disabled) — Synchronous path cycles
GPIO pin interrupt pulse width (digital glitch filter 100 — ns 3
disabled, analog filter enabled) — Asynchronous path
GPIO pin interrupt pulse width (digital glitch filter 50 — 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 =27V — 13 ns
e 27<Vpp=<3.6V — ns
¢ Slew enabled 7
e 1.71<Vpp<2.7V - ns
¢ 2.7<Vpp<36V - 36 ns
24

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

Board type Symbol Description 32 QFN Unit Notes

Single-layer (1s) Reuma Thermal 78 °C/W 1,3
resistance, junction
to ambient (200 ft./
min. air speed)

Four-layer (2s2p) | Reyma Thermal 27 °C/W ,
resistance, junction
to ambient (200 ft./
min. air speed)

— Ress Thermal 12 °C/W 5
resistance, junction
to board

— Reuc Thermal 15 °C/W 6
resistance, junction
to case

— WYr Thermal 6 °C/W 7
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.

5. 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.

6. 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.

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

6 Peripheral operating requirements and behaviors

6.1 Core modules

6.1.1 JTAG electricals
Table 12. JTAG voltage range electricals

Symbol Description Min. Max. Unit

Operating voltage 2.7 5.5 \

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

TCLK / \ /:
E
Data inputs E <: Input data valid 57

%

Data outputs Output data valid

><

Data outputs ! »
Data outputs ¢ Output data valid

Figure 5. Boundary scan (JTAG) timing
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TDI/TMS : <' Input data valid 57
TDO X Output data valid
TDO i )
TDO <' Output data valid

Figure 6. Test Access Port timing
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Peripheral operating requirements and behaviors

TCLK

TRST

Figure 7. TRST timing

6.2 System modules

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

6.3 Clock modules

6.3.1 MCG specifications
Table 13. 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
Avgco_res_t | Resolution of trimmed average DCO output — +0.3 +0.6 Yofdco 1
frequency at fixed voltage and temperature —
using SCTRIM and SCFTRIM
Mfyeo + | Total deviation of timmed average DCO output — +0.5/-0.7 +3 Yofdco 1
frequency over voltage and temperature
Mfyeo + | Total deviation of timmed average DCO output — +0.3 — Yofdco 1
frequency over fixed voltage and temperature
range of 0—70°C
fintf_t 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
Table continues on the next page...
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Peripheral operating requirements and behaviors

5. 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 15. 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)

foc_extar | INput clock frequency (external clock mode) — — 50 MHz 1,2
tac_extar | INput clock duty cycle (external clock mode) 40 50 60 %
test Crystal startup time — 32 kHz low-frequency, — 750 — ms 3,4

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

—

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.

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.

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 16. 32kHz oscillator DC electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vgat Supply voltage 1.71 — 3.6 \
Rr Internal feedback resistor — 100 — MQ

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

6.4.1.2 Flash timing specifications — commands
Table 19. Flash command timing specifications
Symbol | Description Min. Typ. Max. Unit Notes
Read 1s Block execution time
trd1bik32k ¢ 32 KB data flash — — 0.5 ms
trd1blk128K * 128 KB program flash — — 1.7 ms
ta1secik | Read 1s Section execution time (flash sector) — — 60 us 1
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
tersbikazk ¢ 32 KB data flash — 55 465 ms
tersbiki28k » 128 KB program flash — 61 495 ms
tersser Erase Flash Sector execution time — 14 114 ms 2
Program Section execution time
togmsecs12 e 512 B flash — 4.7 — ms
togmsectk * 1 KB flash — 9.3 — ms
trg1al Read 1s All Blocks execution time — — 1.8 ms
trdonce Read Once execution time — — 25 us 1
tpgmonce | Program Once execution time — 65 — us
tersall Erase All Blocks execution time — 115 1000 ms 2
tutykey Verify Backdoor Access Key execution time — — 30 ps 1
Program Partition for EEPROM execution time
tpgmpartazk e 32 KB FlexNVM — 70 — ms
Set FlexRAM Function execution time:
tsetramft * Control Code OxFF — 50 — ps
tsetramsk ¢ 8 KB EEPROM backup — 0.3 0.5 ms
teetramazk ¢ 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:
teewr8bsk e 8 KB EEPROM backup — 340 1700 ys
teewrBb16Kk * 16 KB EEPROM backup — 385 1800 us
toewrabazk ¢ 32 KB EEPROM backup — 475 2000 us

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

Table 21. NVM reliability specifications (continued)

Symbol | Description Min. Typ.1 Max. Unit Notes
thmretdik | Data retention after up to 1 K cycles 20 100 — years
Nnvmeyed | Cycling endurance 10K 50 K — cycles 2

FlexRAM as EEPROM

thvmretee10o | Data retention up to 100% of write endurance 5 50 — years
twmretee1o | Data retention up to 10% of write endurance 20 100 — years
Write endurance 3

Nnvmwree16 e EEPROM backup to FlexRAM ratio = 16 35K 175 K — writes

Nnvmwree128 ¢ EEPROM backup to FlexRAM ratio = 128 315K 1.6 M — writes

n * EEPROM backup to FlexRAM ratio = 512 1.27 M 6.4 M — writes
nvmwree512

n e EEPROM backup to FlexRAM ratio = 4096 i0M 50 M — writes
nvmwree4k

* EEPROM backup to FlexRAM ratio = 8192 20 M 100 M — writes

Nnvmwreesk

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 < T; < 125°C.

3. Write endurance represents the number of writes to each FlexRAM location at -40°C <Tj < 125°C influenced by the cycling
endurance of the FlexNVM (same value as data flash) and the allocated EEPROM backup. Minimum and typical values
assume all byte-writes to FlexRAM.

6.4.1.5 Write endurance to FlexRAM for EEPROM

When the FlexXNVM partition code is not set to full data flash, the EEPROM data set size
can be set to any of several non-zero values.

The bytes not assigned to data flash via the FlexNVM 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 FlexXNVM 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 EEESIZE . .
Writes_ FlexRAM = x Write_efficiency x Npymeycq

EEESIZE

where

e Writes_FlexRAM — minimum number of writes to each FlexRAM location
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Peripheral operating requirements and behaviors

Table 23. 16-bit ADC operating conditions (continued)

conversions enabled,
subsequent conversion

time

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Crate ADC conversion | 16 bit modes 5
rate No ADC hardware 37.037 — 461.467 Ksps
averaging
Continuous

1. Typical values assume Vppa = 3.0 V, Temp = 25°C, fapck = 1.0 MHz unless otherwise stated. Typical values are for
reference only and are not tested in production.

DC pote

ntial difference.

This resistance is external to MCU. The analog source resistance should be kept as low as possible in order to achieve the

best results. The results in this datasheet were derived from a system which has <8 Q analog source resistance. The Rag/
Cas time constant should be kept to <1ns.

&

files/soft_dev_tools/software/app_software/converters/ADC_CALCULATOR_CNV.zip?fpsp=1

Vas

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT Zon
Tpaa |~ > SIMPLIFIED
Lis | leakage | ! CHANNEL SELECT
< - | dueto | I CIRCUIT
I mput | —r— - - — —
Ris | | protection | | TA/DI\N/\/_O/ |
AMA—8 | — - o
l [ Vi : : | :
b 7 I [ ! [
| I _
I | [ [ > [
= | = | = I I
< — L - — g |

INPUT PIN

Y

INPUT PIN

—_— —_ —_ = 4

To use the maximum ADC conversion clock frequency, the ADHSC bit should be set and the ADLPC bit should be clear.
For guidelines and examples of conversion rate calculation, download the ADC calculator tool: http://cache.freescale.com/

ADC SAR

[ ENGINE

Figure 10. ADC input impedance equivalency diagram

6.6.1.2 16-bit ADC electrical characteristics
Table 24. 16-bit ADC characteristics (VrRern = Vopbas VRerL = Vssa)

Symbol

Description

Conditions’

Min.

Typ.2

Max.

Unit

Notes

Ipba_Abc

Supply current

0.215

1.7

mA

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

Typical ADC 16-bit Differential ENOB vs ADC Clock
100Hz, 90% FS Sine Input
15.00

14.70

14,80 |t ——

14.10 \
13.80 |

[11]
S 13m0
w N
13.20 \
12.90
12.60
e Hardware Averaging Dizabled
1270 — Ayeraging of 4 samples
' — Ayeraging of 8 samples
m— Ayeraging of 32 samples
12.00
1 2 3 4 8 B 7 g 9 10 11 12
ADC Clock Frequency (MHz)
Figure 11. 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
14.00
13.75
13.50
13.25
13.00
1275
8
S 1280 \
1]
12.258
12.00
11.75
11.50
11.25 Averaging of 4 Samples
Averaging of 32 Samples
11.00
1 2 3 4 5 B 7 ] 9 10 11 12

ADC Clock Frequency (MHz)

Figure 12. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode
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6.6.2 CMP and 6-bit DAC electrical specifications

Table 25. Comparator and 6-bit DAC electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vpp Supply voltage 1.71 — 3.6 \
IbbHs Supply current, High-speed mode (EN=1, PMODE=1) — — 200 A
IbbLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 A
VaIN Analog input voltage Vss—0.3 — Vpp \
Vaio Analog input offset voltage — — 20 mV

Vi Analog comparator hysteresis'
¢ CRO[HYSTCTR] = 00 — 5 — mV
¢ CRO[HYSTCTR] = 01 — 10 — mV
¢ CRO[HYSTCTR] = 10 — 20 — mV
e CRO[HYSTCTR] = 11 — 30 — mV

Vempon | Output high Vpp—0.5 — —

Vempol Output low — — 0.5 \Y
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 s
Ibacsb 6-bit DAC current adder (enabled) — 7 — A
INL 6-bit DAC integral non-linearity -0.5 — 0.5 LSB3
DNL 6-bit DAC differential non-linearity -0.3 — 0.3 LSB

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

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

3. 1LSB = Vi gference/64
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Figure 18. DSPI classic SPI timing — slave mode

6.8.3 I2C switching specifications

See General switching specifications.

6.8.4 UART switching specifications

See General switching specifications.

6.8.5 [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.
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7 Dimensions

7.1 Obtaining package dimensions

Package dimensions are provided in package drawings.

To find a package drawing, go to http://www.freescale.com and perform a keyword

search for the drawing’s document number:

Dimensions

If you want the drawing for this package

Then use this document number

32-pin QFN

98ARE10566D

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.

32 Pin Name Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort

QFN

1| VDD VDD VDD

2 | VSS VSS VSS

3 | PTE16 ADCO_SEda | ADCO_SE4a | PTE16 SPIO_PCS0 | UART2_TX FTM_CLKINO FTMO_FLT3

4 | PTE17 ADCO_SE5a | ADCO_SE5a | PTE17 SPI0_SCK UART2_RX FTM_CLKIN{ LPTMRO_ALT3

5 | PTE18 ADCO_SE6a | ADCO_SE6a | PTE18 SPI0_SOUT | UART2_CTS_b | [2C0_SDA

6 | PTE19 ADCO_SE7a | ADCO_SE7a | PTE19 SPI0_SIN UART2_RTS b | 12C0_SCL

7 | VDDA VDDA VDDA

8 | VSSA VSSA VSSA

9 | XTAL32 XTAL32 XTAL3?

10 | EXTAL32 EXTALR2 EXTALR

11 | VBAT VBAT VBAT

12 | PTAO JTAG_TCLK/ | TSI0_CH1 PTA0 UARTO_CTS_ | FTM0_CH5 JTAG_TCLK/ | EZP_CLK
SWD_CLK/ b/ SWD_CLK
EZP_CLK UARTO_COL_b

13 | PTA1 JTAG_TDV/ TS10_CH2 PTA1 UARTO_RX FTM0_CH6 JTAG_TDI EzP DI
EzP DI
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