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General

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

Symbol Description Min. Max. Unit

Vbp Digital supply voltage -0.3 3.8 Vv

Ibp Digital supply current — 120 mA

Vio 10 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 \
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.

ViH Sti Low T High
Input Signal Midpoint1

Vi

Fall Time — |a— — -%— Rise Time

The midpoint is V) + (Mg — V2.

Figure 1. 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

 Slew rate disabled

e Normal drive strength

2.2 Nonswitching electrical specifications
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General

2.2.1 Voltage and current operating requirements
Table 5. Voltage and current operating requirements

Symbol | Description Min. Max. Unit Notes

Vpp Supply voltage 1.71 3.6 \

Vppa Analog supply voltage 1.71 3.6 \% —
Vpp — Vppa | Vpp-to-Vppa differential voltage -0.1 0.1 Vv —
Vgs — Vgsa | Vss-to-Vgga differential voltage -0.1 0.1 \Y —

ViH Input high voltage —
e 27V<Vpp=s36V 0.7 x Vpp — \
e 1.7V<sVpp=s27V 0.75 x Vpp — \'
VL Input low voltage —
e 27V< VDD <36V —_— 0.35 x VDD \
* 1.7V<sVpp=s27V — 0.3 x Vpp Vv
Vhvs Input hysteresis 0.06 x Vpp — \Y —
licio 10 pin negative DC injection current—single pin 1
* V)y < Vsg—0.3V (negative current injection) 3 o mA
* V|n < Vgs—0.3V (positive current injection) — +3
liccont Contiguous pin DC injection current —regional limit, —
includes sum of negative injection currents or sum of
positive injection currents of 16 contiguous pins
. - —25 — mA
* Negative current injection
. L — +25
* Positive current injection
Vobppu Open drain pullup voltage level Vbp Vpp \% 2
VReam Vpp voltage required to retain RAM 1.2 — \Y —

1. Al 1O pins are internally clamped to Vgg and Vpp through ESD protection diodes. If V| is greater than Vo _uin
(=Vss-0.3V) and V) is less than Vo _max(=Vpp+0.3V) is observed, then there is no need to provide current limiting
resistors at the pads. If these limits cannot be observed then a current limiting resistor is required. The negative DC
injection current limiting resistor is calculated as R=(V|o_wmin-Vin)/Iliciol. The positive injection current limiting resistor is
calculated as R=(V|N-Vio_max)/lliciol- Select the larger of these two calculated resistances.

2. Open drain outputs must be pulled to Vpp.

2.2.2 LVD and POR operating requirements
Table 6. Vpp supply LVD and POR operating requirements

Symbol | Description Min. Typ. Max. Unit Notes
Vpor Falling Vpp POR detect voltage 0.8 1.1 15 \Y —
Vivon | Falling low-voltage detect threshold — high 2.48 2.56 2.64 \ —

range (LVDV = 01)
Low-voltage warning thresholds — high range 1

Table continues on the next page...
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General

Table 7. Voltage and current operating behaviors (continued)

Symbol | Description Min. Max. Unit Notes
VoL Output low voltage — High drive pad 1
¢ 27V <Vpp=s36V, g =18 mA . 05 Y
¢ 1.71V<Vpps27V,lg.=6mA . 05 Vv

loLt Output low current total for all ports — 100 mA
N Input leakage current (per pin) for full temperature — 1 MA 3
range
N Input leakage current (per pin) at 25 °C — 0.025 pA
N Input leakage current (total all pins) for full — 41 MA
temperature range
loz Hi-Z (off-state) leakage current (per pin) — 1 pA
Rpu Internal pullup resistors 20 50 kQ 4

1. PTA12, PTA13, PTBO and PTB1 I/O have both high drive and normal drive capability selected by the associated

PTx_PCRn[DSE] control bit. All other GPIOs are normal drive only.

2. The reset pin only contains an active pull down device when configured as the RESET signal or as a GPIO. When

configured as a GPIO output, it acts as a pseudo open drain output.

3. Measured at Vpp=3.6V

4. Measured at Vpp supply voltage = Vpp min and Vinput = Vgg

2.2.4 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 = 48 MHz
* Bus and flash clock = 24 MHz
* FEI clock mode

POR and VLLSx—>RUN recovery use FEI clock mode at the default CPU and system
frequency of 21 MHz, and a bus and flash clock frequency of 10.5 MHz.

Table 8. Power mode transition operating behaviors

Symbol

Description

Min.

Typ.

Max.

Unit

tror

After a POR event, amount of time from the
point Vpp reaches 1.8 V to execution of the first
instruction across the operating temperature
range of the chip.

300

us

* VLLSO - RUN

95

115

us

* VLLS1 - RUN

Table continues on the next page...
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General
Table 9. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max.! Unit Notes
e at25°C — 1.72 2.01 MA
e at50 °C — 2.52 3.18
e at70°C — 4.32 5.94
e at85°C — 7.18 10.00
e at105°C — 18.67 25.65
Ipp_viLss |Very-low-leakage stop mode 3 current
e at3.0V HA
. at25°C — 1.16 1.36
. at50°C — 1.78 2.27
. at70°C — 3.23 4.38
. at85°C — 5.57 7.53
e at105°C — 14.80 19.74
Ipp_viist |Very-low-leakage stop mode 1 current
e at3.0V
. at25°C — 0.64 0.81 MA
. at50°C — 1.14 1.50
. at70°C — 2.35 3.20
. at85°C — 4.37 5.80
e at105°C — 12.40 16.13
Ipp_viLso |Very-low-leakage stop mode O current
(SMC_STOPCTRL[PORPO] = 0)
*asov — 0.38 0.54 VA
*a2s’e — 0.88 1.23
* aso°c — 2.10 2.95
* at7o°c — 4.14 5.59
* a8see — 1200 | 15.73
e at105°C
Ipp_viLso |Very-low-leakage stop mode O current 6
(SMC_STOPCTRL[PORPQ] = 1)
e at3.0V
. ato5°C — 0.30 0.45 A
. al50°C — 0.79 1.12
. at70°C — 2.01 2.82
. at85°C — 4.05 5.45
. at105°C — 11.96 15.63
1. Data based on characterization results.
Kinetis KL0O4 32 KB Flash, Rev4 03/2014. 11

Freescale Semiconductor, Inc.



General

n

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.

MCG configured for FEI mode.

Incremental current consumption from peripheral activity is not included.

MCG configured for BLPI mode.

No brownout

ook w

Table 10. Low power mode peripheral adders — typical value

Symbol Description Temperature (°C) Unit
-40 25 50 70 85 105

|| REFSTEN4MHz 4 MHz internal reference clock (IRC) 56 56 56 56 56 56 A
adder. Measured by entering STOP or
VLPS mode with 4 MHz IRC enabled.

l|REFSTEN32KHzZ 32 kHz internal reference clock (IRC) 52 52 52 52 52 52 A
adder. Measured by entering STOP
mode with the 32 kHz IRC enabled.

|EREFSTEN4MHZ External 4 MHz crystal clock adder. 206 228 237 245 251 258 uA
Measured by entering STOP or VLPS
mode with the crystal enabled.

lEREFSTENSZKHZ External 32 kHz crystal clock adder by
means of the OSCO_CR[EREFSTEN
and EREFSTEN] bits. Measured by 440 490 540 560 570 580
entering all modes with the crystal 440 490 540 560 570 580 nA
enabled.
. VLLST 490 490 540 560 570 680
e VLLS3 510 560 560 560 610 680
e LLS
. VLPS 510 560 560 560 610 680
e STOP

lcmp CMP peripheral adder measured by 22 22 22 22 22 22 uA
placing the device in VLLS1 mode with
CMP enabled using the 6-bit DAC and a
single external input for compare.
Includes 6-bit DAC power consumption.

IrTC RTC peripheral adder measured by 432 357 388 475 532 810 nA
placing the device in VLLS1 mode with
external 32 kHz crystal enabled by
means of the RTC_CR[OSCE] bit and
the RTC ALARM set for 1 minute.
Includes ERCLK32K (32 kHz external
crystal) power consumption.

luART UART peripheral adder measured by
placing the device in STOP or VLPS
mode with selected clock source waiting| 66 66 66 66 66 66 pA
for RX data at 115200 baud rate.
Includes selected clock source power 214 237 246 254 260 268
consumption.
¢ MCGIRCLK (4 MHz internal
reference clock)
* OSCERCLK (4 MHz external
crystal)

Table continues on the next page...
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Table 10.

Low power mode peripheral adders — typical value (continued)

General

Symbol

Description

Temperature (°C)

-40

25

50

70

85

105

Unit

IrpMm

TPM peripheral adder measured by
placing the device in STOP or VLPS
mode with selected clock source
configured for output compare
generating 100 Hz clock signal. No load
is placed on the 1/O generating the
clock signal. Includes selected clock
source and I/O switching currents.
¢ MCGIRCLK (4 MHz internal
reference clock)
¢ OSCERCLK (4 MHz external
crystal)

86

235

86

256

86

265

86

274

86

280

86

287

A

Bandgap adder when BGEN bit is set
and device is placed in VLPx, LLS, or
VLLSx mode.

45

45

45

45

45

45

A

lanc

ADC peripheral adder combining the
measured values at Vpp and Vppa by
placing the device in STOP or VLPS
mode. ADC is configured for low power
mode using the internal clock and
continuous conversions.

366

366

366

366

366

366

A

2.2.5.1 Diagram: Typical IDD_RUN operating behavior
The following data was measured under these conditions:

e MCG in FBE for run mode, and BLPE for VLPR mode

* No GPIOs toggled
e Code execution from flash with cache enabled

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

Kinetis KL0O4 32 KB Flash, Rev4 03/2014.

13

Freescale Semiconductor, Inc.




y
A

General

* AN2764: Improving the Transient Immunity Performance of Microcontroller-
Based Applications

* AN1259: System Design and Layout Techniques for Noise Reduction in MCU-
Based Systems

2.2.7 Capacitance attributes
Table 11. Capacitance attributes

Symbol Description Min. Max. Unit

Cin Input capacitance — 7 pF

2.3 Switching specifications

2.3.1 Device clock specifications
Table 12. Device clock specifications

Symbol | Description | Min. Max. Unit
Normal run mode
fsys System and core clock — 48 MHz
faus Bus clock — 24 MHz
feLASH Flash clock — 24 MHz
fLPTMR LPTMR clock — 24 MHz
VLPR and VLPS modes'’
fsys System and core clock — 4 MHz
faus Bus clock — 1 MHz
frLASH Flash clock — 1 MHz
fLPTMR LPTMR clock? — 24 MHz
fERCLK External reference clock — 16 MHz
fietmr_ercLk |LPTMR external reference clock — 16 MHz
fosc_hi_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

1. The frequency limitations in VLPR and VLPS modes here override any frequency specification listed in the timing
specification for any other module. These same frequency limits apply to VLPS, whether VLPS was entered from RUN
or from VLPR.

2. The LPTMR can be clocked at this speed in VLPR or VLPS only when the source is an external pin.

16 Kinetis KL0O4 32 KB Flash, Rev4 03/2014.
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Peripheral operating requirements and behaviors

Table 15. Thermal attributes (continued)

Board type Symbol Description 48 32 32QFN| 24 QFN| Unit Notes
LQFP | LQFP
Single-layer (1S) | Rgyuwa |Thermal resistance, junction 70 74 81 92 °C/W
to ambient (200 ft./min. air
speed)
Four-layer (2s2p) | Rgyua |Thermal resistance, junction 52 52 28 36 °C/W
to ambient (200 ft./min. air
speed)
— Rgys | Thermal resistance, junction 36 35 13 18 °C/W 2
to board
— Regyc | Thermal resistance, junction 27 26 2.3 3.7 °C/W 3
to case
— W, |Thermal characterization 8 8 8 10 °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

3.1.1 SWD electricals

Table 16. SWD full voltage range electricals

Symbol Description Min. Max. Unit
Operating voltage 1.71 3.6 Vv
Ji SWD_CLK frequency of operation
¢ Serial wire debug 0 25 MHz
J2 SWD_CLK cycle period 1/J1 — ns
J3 SWD_CLK clock pulse width

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

3.2 System modules

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

3.3 Clock modules

3.3.1 MCG specifications
Table 17. MCG specifications

Symbol | Description Min. Typ. Max. Unit Notes

fints_ft Internal reference frequency (slow clock) — — 32.768 — kHz
factory trimmed at nominal Vpp and 25 °C

fints_t Internal reference frequency (slow clock) — 31.25 — 39.0625 kHz
user trimmed

DA¢geo_res t | Resolution of trimmed average DCO output — +0.3 +0.6 Yofgco 1
frequency at fixed voltage and temperature —
using C3[SCTRIM] and C4[SCFTRIM]

Afyeo t | Total deviation of trimmed average DCO output — +0.5/-0.7 +3 Yofdco 1,2
frequency over voltage and temperature

Afyeo + | Total deviation of trimmed average DCO output — +0.4 +1.5 Yofaco 1,2
frequency over fixed voltage and temperature
range of 0-70 °C

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

Afing | Frequency deviation of internal reference clock — +1/-2 +3 %ok i 4 2
(fast clock) over temperature and voltage — B
factory trimmed at nominal Vpp and 25 °C

fintf_t Internal reference frequency (fast clock) — user 3 — 5 MHz
trimmed at nominal Vpp 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
fin'[s_t
FLL
fal_ret FLL reference frequency range 31.25 — 39.0625 kHz
faco DCO output Low range (DRS = 00) 20 20.97 25 MHz 3,4
frequency range 640 x e
Mid range (DRS = 01) 40 41.94 48 MHz
1280 x fyy_ret
faco_t_ DMxa | DCO output Low range (DRS = 00) — 23.99 — MHz 5,6
2 frequency 732 x e
Mid range (DRS = 01) — 47.97 — MHz
Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 20. NVM program/erase timing specifications

Symbol | Description Min. Typ. Max. Unit Notes
thypgms | LOngword Program high-voltage time — 7.5 18 us
thversser | Sector Erase high-voltage time — 13 113 ms 1
thversal | Erase All high-voltage time — 52 452 ms 1
1. Maximum time based on expectations at cycling end-of-life.
3.4.1.2 Flash timing specifications — commands
Table 21. Flash command timing specifications
Symbol | Description Min. Typ. Max. Unit Notes
tgisecik | 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
togma Program Longword execution time — 65 145 us
tersscr Erase Flash Sector execution time — 14 114 ms 2
trgtall Read 1s All Blocks execution time — — 0.5 ms
trdonce | Read Once execution time — — 25 us 1
togmonce | Program Once execution time — 65 — us
tersall Erase All Blocks execution time — 61 500 ms 2
tuiykey | Verify Backdoor Access Key execution time — — 30 us 1
1. Assumes 25 MHz flash clock frequency.
2. Maximum times for erase parameters based on expectations at cycling end-of-life.
3.4.1.3 Flash high voltage current behaviors
Table 22. Flash high voltage current behaviors
Symbol Description Min. Typ. Max. Unit
Ibp_PeMm Average current adder during high voltage — 25 6.0 mA
flash programming operation
Ipb_ERs Average current adder during high voltage — 1.5 4.0 mA
flash erase operation
3.4.1.4 Reliability specifications
Table 23. NVM reliability specifications
Symbol | Description | Min. | Typ.! | Max. Unit Notes
Program Flash
Table continues on the next page...
24 Kinetis KL0O4 32 KB Flash, Rev4 03/2014.

Freescale Semiconductor, Inc.




g |

Peripheral operating requirements and behaviors

Table 26. Comparator and 6-bit DAC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit
e CRO[HYSTCTR] =10 — 20 — mV
e CRO[HYSTCTR] = 11 — 30 — mV
Vempon  |Output high Vpp — 0.5 — — \Y
Vewpor | 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, PMODE 80 250 600 ns
=0)
Analog comparator initialization delay? — — 40 MS
Ibaceb 6-bit DAC current adder (enabled) — 7 — A
INL 6-bit DAC integral non-linearity -0.5 — 0.5 LSB®
DNL 6-bit DAC differential non-linearity -0.3 — 0.3 LSB

—_

Typical hysteresis is measured with input voltage range limited to 0.7 to Vpp — 0.7 V.

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 = Vigference/64

QOMP Hysteresis vs Vinn
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Figure 8. Typical hysteresis vs. Vin level (Vpp = 3.3 V, PMODE = 0)
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Peripheral operating requirements and behaviors

COMP Hysteresis vs Vinn
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Figure 9. Typical hysteresis vs. Vin level (Vpp = 3.3 V, PMODE = 1)

3.7 Timers

See General switching specifications.

3.8 Communication interfaces

3.8.1 SPI switching specifications

The Serial Peripheral Interface (SPI) provides a synchronous serial bus with master and
slave operations. Many of the transfer attributes are programmable. The following
tables provide timing characteristics for classic SPI timing modes. See the SPI chapter
of the chip's Reference Manual for information about the modified transfer formats used
for communicating with slower peripheral devices.

All timing is shown with respect to 20% Vpp and 80% Vpp thresholds, unless noted, as
well as input signal transitions of 3 ns and a 30 pF maximum load on all SPI pins.

Table 27. SPI master mode timing on slew rate disabled pads

Num. Symbol | Description Min. Max. Unit Note
1 fop Frequency of operation foeripn/2048 | foeripn/2 Hz 1
2 tspsck | SPSCK period 2 X tperiph 2048 x ns 2
tperiph
tLead Enable lead time 1/2 — tspsck —
tLag Enable lag time 1/2 — tspsck —

Table continues on the next page...
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Table 27. SPI master mode timing on slew rate disabled pads (continued)

Peripheral operating requirements and behaviors

Num. Symbol | Description Min. Max. Unit Note
5 twspsck | Clock (SPSCK) high or low time toeriph — 30 1024 x ns —
tperiph
6 tsy Data setup time (inputs) 16 — ns —
7 th Data hold time (inputs) — ns —
8 ty Data valid (after SPSCK edge) — 10 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 — 25 ns —
tro Fall time output
1. For SPIO, fyeripn is the bus clock (fsys).
2. tperiph = fperiph
Table 28. SPI master mode timing on slew rate enabled pads
Num. Symbol | Description Min. Max. Unit Note
1 fop Frequency of operation foeripn/2048 | fperiph/2 Hz 1
2 tspsck | SPSCK period 2 X tperiph 2048 x ns 2
toeriph
tLead Enable lead time 1/2 — tspsck —
tLag Enable lag time 1/2 — tspsck —
twspsck | Clock (SPSCK) high or low time toeriph —30 | 1024 x ns —
tperiph
6 tsu Data setup time (inputs) 96 — ns —
7 th Data hold time (inputs) 0 — ns —
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 —
1= Fall time input
11 tro Rise time output — 36 ns —
tro Fall time output
1. For SPIO, fyeripn is the bus clock (fays).
2. tyeriph = 1fperiph
Kinetis KL0O4 32 KB Flash, Rev4 03/2014. 31
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Pinout
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Figure 17. KL04 32-pin QFN pinout diagram
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Figure 18. KL04 24-pin QFN pinout diagram

6 Ordering parts

6.1 Determining valid orderable parts

Valid orderable part numbers are provided on the web. To determine the orderable part
numbers for this device, go to freescale.com and perform a part number search for the
following device numbers: PKL04 and MKL04

7 Part identification

42
Freescale Semiconductor, Inc.

Kinetis KL0O4 32 KB Flash, Rev4 03/2014.


http://www.freescale.com

'
A

Terminology and guidelines
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8 Terminology and guidelines

8.1 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.

8.1.1 Example

This is an example of an operating requirement:

Symbol Description Min. Max. Unit

Vpp 1.0 V core supply 0.9 1.1 \Y
voltage

8.2 Definition: Operating behavior

Unless otherwise specified, an operating behavior 1s a specified value or range of
values for a technical characteristic that are guaranteed during operation if you meet the
operating requirements and any other specified conditions.

8.3 Definition: Attribute

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

8.3.1 Example

This is an example of an attribute:

44 Kinetis KL0O4 32 KB Flash, Rev4 03/2014.
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Symbol Description Min. Max. Unit

CIN_D Input capacitance: — 7 pF
digital pins

8.4 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.

8.4.1 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

8.5 Result of exceeding a rating

40

€ 30
g
(9]
£ 20 The likelihood of permanent chip failure increases rapidly as
ﬁ soon as a characteristic begins to exceed one of its operating ratings.
£ 10 J

0

[ Operating rating
Measured characteristic
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Revision history

Table 33. Typical value conditions

Symbol Description Value Unit
Ta Ambient temperature 25 °C
Vpp 3.3 V supply voltage 3.3 \%

9 Revision history

The following table provides a revision history for this document.

Table 34. Revision history

Rev. No.

Date Substantial Changes

9/2012 Initial public release.

11/2012 Completed all the TBDs.

3/2014

Updated the front page and restructured the chapters

Added a note to the I o1 in the ESD handling ratings

Updated Voltage and current operating ratings

Added Vgppy in the Voltage and current operating requirements
Updated Voltage and current operating behaviors

Updated Power mode transition operating behaviors

Updated Power consumption operating behaviors

Updated Capacitance attributes

Updated footnote in the Device clock specifications

Updated tg <4 in the Flash timing specifications — commands
Updated Temp sensor slope and voltage and added a note to them
in the 12-bit ADC electrical characteristics

Removed T in the 12-bit DAC operating requirements

Added Inter-Integrated Circuit Interface (12C) timing
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